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•

USE AND ABUSE OF AUDIO

•

MAKING MULTIPLEX WORK

•

HARMONIC DISTORTION •

EQUIPMENT AND RECORD REVIEWS

starts 9.30 am 20th July

starts Monday July 20th
at 9.30am

lots of wonderful bargains in radio, TV, hi-fi, record
players and radiograms. Come early for the best

pickings— choose from both " pig- in- a- poke" and
lmhofs " guaranteed" items of outstanding value.

IMHOF'S'
Alfred Imhof Limited Dept 47 112-116 New Oxford Street London WC1
Telephone Museum 7878

This year of hi-fi 1964
send today for your own free copy of this lavishly
illustrated 48 page book. Whether you are interested
in tape or disc, mono or stereo, you will find al
the latest equipment listed, together with helpful
notes on choosing hi-fi,
A " must" for both expert and beginner.

Please send me ( tick appropriate squares)
THIS YEAR OF HI- Fl 1964 II)
details of Monthly Accounts E]

details of Guaranteed ExpGrl Service
details of IM Styli E

nameaddress
R9

The sound of a New Era
A few years ago nobody would have believed that a transistor
amplifier could compare In quality with its valve counterpart. But
at arecent test carried out by Mullard, 20 experts confirmed that
transistor amplifiers now provide sound reproduction which is
comparable with their valve equivalents.
Here's pro-of that a new era in high fidelity sound is already
upon us and that once again Mullard is leading the way.
For urther information about Mullard audio transistors write
to: Central Technical Services, Mullard Ltd., Mullard House,
Torrington Place, London, W.C.1.

!dullard I

MULLARD LIMITED
mVM1MVE 3233
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JUDGE FOR YOURSELVES Here you can obtain THE
FINEST QUALITY LISTENING IN STEREO for as little as £ 100
THE
ROGERS
STEREO
SYSTEM
Total cost
£114.8.5.

Rogers Cadet Hornloaded speakers £23.14
each
E47.8.0

Rogers Cadet stereo
Amplifier. 6watts output per
channel. Complete
E26. 15.0

Garrard 4HF turntable fitted with
Decca Derain transcription stereo
head
E21.15.5

Rogers switched FM Tuner Mark II.
Self- powered. Outstanding value.
E18.10.0

CABINETS and TAPE UNITS ( mono-stereo) are available to suit all combinations.

THE
UNIQUE
LEAK
STEREO
SYSTEM
Total cost
£203.11. 5.

111 -) 10811010

Lowther Accousta
Horn- loaded
speakers fitted with
PM6 Drive units
(L38.18 each)

Leak Troughline 3FM Tuner of unique

Leak Stereo 20 Amp. and
Varislope III control unir. 12
watts per channel. Complete
£.55.9.0

E77.16.0

TELERADIO
THE
QUAD
STEREO
SYSTEM
Total cost
£260.10.3.

G
d 301 Transcription Unit
with Strobe turntable.
[22.0.11

design,

self- powered,

A.F.C.,

pro-

Decca Hss Stereo pick-up.

leads with negligible Hif attenuation.

vision for Multiplex. Cathode follower
output enabling the use of long output
a9.7.6

C18.18.0

have been solving clients' Audio problems for 21 years. It
will be our pleasure to cope with yours.

Quad
Electrostatic
loudspeakers, a design of modest
size intended for the highest
grade
of
music listening
under domestic conditions
110/250 v. Impedance 1315 ohms. £ 52 each.
E104.0.0

Thoren TDI35 professional
quality turntable. A 4 speed
unit with variable speed control
OR
E38.7.4
Quad complete Stereo amplifier comp; ising 2 main Amps.
and Stereo contro unit.

Quad FM Tuner.

vide high quality reproduction. Neon tuning irdicators.

Fitted w th Ortofon SPU/GT
Stereo head £61.I 1.6

£70.0.0

Sensitivity

3 microvolts designed to pro-

Airet
dab

£24.18.9

THE FANTASTIC GOODMAN'S " MAXIM" SPEAKER SYSTEM - NOW IN STOCK!
MOTORS
Connoisseur " Craftsman" 2 speed
Connoisseur " Craftsman" 3 speed
Garrard Lab/A/Auto/unit/GC8
G
d Lab/A/Auto/GC8 on base
G
d Lab/A/Auto unit/EV26A
Garrard Lab/A/Auto unit on base
Garrard 301 ( Standard)
G
d 301 with Strobe
Garrard 4HF/GC8 ( H) or ( L)
G
d 4HF/GC8 on base
Garrard SRP 10/GC8
G
d 44-IF/EV26A Stereo/Mono
Garrard 4J-IF/EV26A on base
Lenco GL58 ( also available on base)
Lenco GL70 ( also available on base)
Lenco 88 Trans. Unit
Philips AG 1016 Motor and P.U.
Thorens TD 121 Trans. Unit

L
16
21
19
23
20
22
20
22
17
19
S
17
20
17
27
18
12
35

s. d.
6 6
IS 11
14 9
3 3
II
9
19 5
12 2
0 II
0 11
14 8
9 II
16 10
12 2
1 9
9 4
18 5
12 0
7 4

PICK-UPS
L s.
Connoisseur Mk. Ill arm and stereo head 10 4
18 18
Decca ffss Stereo pick-up
Decca Deram cartridge
3 13
4 14
Decca Deram Transcription cartridge
9 19
Decca Deram pick-up complete
33 12
Decca Professional Stereo P.U.
4 0
G
d TPA- 12 pick-up arm shell
1 12
Garrard EV26A Stereo- Mono cartridge
3 9
Goldring G60 P.U. arm only
7 6
Goldring L70 P.U. arm
23 4
Ortofon SPU-G/T in SME shell
6 7
Ortofon Arm SKG 212
22 15
S.M.E. Arm Model 3009 Series 11
S.M.E. Arm Model 3012 Series 11
24 10

Other leading makes are available.
88

d.
4
0
6
6
6
0
10
10
9
6
2
8
0
0

EXCLUSIVE PURCHASE
FYE Stereo Amp. HFS 20 complete in Lowboy cabinet.
To suit most types of record players and most types of
s:ereo heads.
Pick-up matching by " Dial-a-matic Compensation". Output 9 watts per channel. Frequency Response 10 cycles to
50,000 cycles
2 dbs.
List Price 45 gns. Limited quantity only at 35gns. With
the addition of Garrard A.T.6 and Rogers Cadet Speakers,
complete stereo system can be obtained for £99 Ils. Id.

TELE-RADIO (LT
189 EDGWARE ROAD, W.2
TELEPHONE: PADdington 4455

12" dia. 15 watts
TWO VOICE COILS

PLASTAFLEX SURROUND
COMPRESSION TREBLE UNIT

Overall Frequency Response
Power Handling Capacity
Fundamental Resonance
Cross- over frequency
Impedance
Flux Density
Total Flux

Overall Frequency Response
Power Handling Capacity
Fundamental Resonance
Cross- over frequency
Impedance
Flux Density
Total Flux

Celestion Ltd., Ferry Works, Thames Ditton, Surrey
Please send me details of the STUDIO' Series Loudspeakers
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STEREO AMPLIFIERS
HI-FI EQUIPMENT CABINETS
HI-FI STEREO 18 WATT AMPLIFIER Model S-99

Within its power rating this is
àavailable,
regardless of price.

the finest stereo amplifier
U/L push-pull output.
Printed circuit construction. Inputs for stereo or mono Gram,
Radio, or Tape recording. Suitable for mounting in a
cabinet or free standing. Size i3k• x411' X I2i' deep.

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

£27 . 19

£37. 19.6 Assembled

6 Kit

HI- PI STEREO 6WATT AMPLIFIER Model S-33
Attractively styled, completely self-contained. Printed circuit
makes it easy to build. Only o-3% distortion at 21 W/chal.
U/1 output, ganged controls. Size re x6#' x4t . high-

£13 . 7 . 6

£18 . 18.0 Assembled

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

Kit

MALVERN

£18.1. 0 Kit

IU1 . 7 . 6 Assembled

PRICES OF OTHER

£15 . 17 . 6 Kit

MODELS FROM

Designed for maximum operating convenience or for whore
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 ?

E
E

a
E
E

a

m

£7.7.0 — £37.16.0

Today's outstanding entertainment in the home is

* Hi -Fi-by

Heathkit

You can also save £££'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 & FREE British Meathkit catalogue on request.

E

Our special " packaged deals" of audio equipment save you further money.
E

E

ALL MODELS ALSO AVAILABLE ASSEMBLED, TESTED & READY FOR USE. DEFERRED TERMS AVAILABLE OVER MO

mittiesim

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 e x6#' x41' high.
£15. 10.0 Assembled

£10 . 19 . 6 Kit

A compact high fidelity power amplifier (including auxiliary
= power supply). o- r% TED at ro W. Wide frequency
= range. Ideal for use with Models UMC-z or USC-i or any
E similar control units. Size rz1' x14" X 5¡' overall.

£11 . 18 . 0 Kit

E
E 10 WATT POWER AMPLIFIER Model MA- I2

EIS . 18.0 Assembled

elonep-eatk

SSU -I SPEAKER SYSTEM

E
MONO CONTROL UNIT Model UMC-I
E Designed to operate with our Model MA- 12 or any amplifier

E

£13. 12.6 Assembled

Horizontal or vertical (without legs)

£8 . 12 . 6 Kit

DE LUXE STEREO CONTROL UNIT
Model USC-I
E

5. £ 19 . 10 . 0 Kit

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
531' X4¡' X 12' deep.
£ 6.10. 0 Assembled

TAPE EQUIPMENT
E For

use with most tape decks. Design includes recording
= indicators, press-button speed compensation and input
= selection,
3-position bias
level and printed circuit
= construction.
E (Kit Prices) TA-IM £ 19.18.0 TA-IS ( illustrated) £25 10.0

E Assembled prices TA- IM £28.18.o.
TA- IS £35.18.o.
E
TRUVOX D93/2 and D93/4
COLLARO "STUDIO" TAPE
TAPE DECKS
DECK
E D93/2. 2-track for highest fidelity. £36.15.0
Two tracks. " Wow "and "flutter" not
= D93/4. 4-track for most economical use of
= tape.
£36.15.0

Horizontal or vertical
(
with matching legs)

greater than 0-15% at 71 p.s. Long Term
Speed Stability better than o-5 %.
E17.10.0

_TER
.DEPT. 7
DAYSTROM LTDE_ÚE

TUNERS

P.T.

l

E
Model AFM -I

Total price

Available in two units: Tuning =
heart (AFM-T1—£4.13.6 incl. E
P.T.) and I.F. amplifier (AFM- =
A1—£21.16.6). Printed circuit E
board; 8 valves; consecutive E
FM limiting and ratio detector. =
Tuning range FM : 88-108 Mc/s;
AM: 16-50, 200- 550, 900- E
2,000 m. Switched wide and E
narrow AM bandwidth. Builtin power supply.
E

HI-FI FM TUNER

Model FM-4U E

Available in two units: Tuning
unit ( FMT-4U—£2.15.0 incl.
PT.) despatched wired and
tested, and I.F. amplifier ( FMA4U—£13.3.0).
Printed circuit
for I.F. amplifier and ratio
detector. Built-in power supply;
7 valves. Tuning range 88108 Mc/s.
Remember an FM Tuner
requires an audio amplifier

£15 . 18 . 0 Kit
Total price

Manufacturers of Heathkit models.
and largest range

90

_=

£10 . 17 . 6 Inc. =
£11 . 12 . 0
E

HI-FI AM/FM TUNER

£26 . 10 . 0 Kit

.= TAPE RECORDING AND REPLAY HI-FI AMPLIFIERS
M Models TA- IM ( Mono) and TA- IS ( Stereo)

E

This speaker system is a practical solution =
to the problem of a moderately-priced 'E'
speaker suitable for stereo (or mono) =
amplifiers where the complete equipment =
has to be compact. It contains two speakers E
and balance control in a ducted port =
reflex cabinet.
(Kit Prices)

CONTROL UNITS

= requiring 0.25 V or less for full output. Suitable for cabinet
= mounting or free standing. Size to' x 7' x4'. Available
= shortly.

uarantet

1
4
..r

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.

of Hi-FI

The world's finest

equipment In Kit form

a
E
E
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TRANSISTOR RADIOS
The World Famous American THOMAS
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 semiconductors ( 7 transistors, 3 diodes); 7special loudspeaker .

f14.18.0 Kit

Send for full leaflet.

Incl. P.T.
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.
£12ll•
Specification sent on request.o o

0 Kit

TRANSISTOR FAMILY ORGAN in kit form
with Repeat Percussion
America's leading organ in the
loss Cr co‘t range.
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
lout
cabinet.
Ideal for home or professional use. Send for full descriptive brochure.

only

Incl. P.T.
'MOHICAN' GENERAL COVERAGE RECEIVER Model GC- IU
Fully transistorised, 4 piezo-electric transfilters. RF front end supplied
pre- assembled and pre- aligned. Send for details and full specification.

£37.17.6

▪
-Z
-

E

f187.10.0 kit

Bench C14.10.0 extra
Deferred terms available

Heathkit models are your best buy because:—

* They gire excelleni value —

Heathkit
models are designed for you to build yourself and therefore save money.
models if assembled in accordance with our easy- tofollow manuals must meet published specification for
performance or the purchase price is refunded.

* Erergone admires the finished
model— you will be proud of the professional

appearance and performance of your Heathkit model.

* A 11 kits are specialist designed —
and can be easily built by a complete novice.

RECORD PLAYERS
GL-58

£18.19.2

Incl.
P.T.

SEND NOW FOR LATEST CATALOGUE GIVING
TYPICAL EXAMPLES OF COMPLETE LOW COST
HI- Fl EQUIPMENT TO SUIT YOUR POCKET
Whilst it is not possible to give full details of our
range of models here because of limited space, full
specification details of any model or FREE advice on
any Heathkit models will be gladly supplied on
request.

COTSWOLD SPEAKER SYSTEMS

GOLDRING-LENCO TRANSCRIPTION
RECORD PLAYER

STANDARD MODEL
This is an acoustically designed en- =
doeure 26' s 23
housing a E
12-inch bass weaker with 2-inch =
speech coil, elliptical middle speaker E
together with apressure unit to cover E
the full frequency range of 30- .
2

Model GL- 58. Fitted with the G.6o pickup arm and Ronette
to> mono/stereo cartridge, it has intely variable speed
adjustment between 33* and lo r.p.m. and four fixed speeds,
31 lb. turntable to reduce rumble, " wow" and "flutter".

SUGDEN MOTOR UNIT
CONNOISSEUR CRAFTSMAN
Heavy duty motor operating at 33g and
45 r.p.m.
Very heavy 12 in. turntable.
Virtually no rumble. £ 16 . 6 . 6
Incl. P.T.

GARRARD
AUTO/RECORD
PLAYER
Model AT6. The 4-speed stereo/mono taut
with automatic record selection. With Ronette
tos head.
1
;4:

20,000 C/S.

Ralph West (iiiFi New3) says:
"The reviewer was very impressed E.
and places this design amongst the E
top few and unhesitatingly recom- E
mends it to the most critical music =
lover."
E

f13.12.1
f14.6.1 „

With Decca Denim
pickup

(Free plinth supplied if required.)

f20.12.2

GARRARD MODEL 301 transcription unit.

HIGH POWER PA AMPLIFIER
Model PA- I
5oW rrns) unit,
A multi-purpose, high-fidelity, high output
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
Also available assembled.

(14.0.0

£54.15.0 Kit

E

MFS MODEL
"This is an acoustically designed enclosure 36" high x 16!," wide x tar deep
housing a 12-inch bass speaker with
z-inch speech coil, elliptical middle
speaker, together with a pressure unit
to cover the full frequency range of
30-20,000 C's.
This speaker system is
designed primarily for use in the smaller
room.
Clement Brown (
Records & Recording) says of the MFS: " The results were
first-rate, and I must say at once that
solid value for money is offered."

soW POWER AMPLIFIER, Model MA- 5o
£I
9.
18 .
0 Kit
EITHER
MODEL

£23 . 4.0 Kit

Assembled " in the
white" E30 . 15 . 0

OTHER KITS FROM OUR WIDE BRITISH RANGE

=

TRANSISTOR
INTERCOM. Models
TELEPHONE
AMPLIFIER.
Model
XI-IU and XIR-IU
'ETA -I.
E7.9.6 Kit
XIR-1U (remote)
E4.7.6 Kit
ELECTRONIC WORKSHOP. Model
KW- I.
For the youngster.
f7.13.6 Kit
XI- 1U (master)
[10.19.6 Kit
HEATHKIT AERIAL TOWER HT- 1
MULTIMETER. Model MM-IU
£35.15.0 (galvanized)
C12.18.0 Kit
E29.15.0 (red oxide) Kit

=
E

A WIDE RANGE OF AMERICAN MODELS. Full details, prices in es.d. and
catalogue for only r,'- post paid.

E
=

=somewalm

:= DAYSTROM LTD

e

DEPT. H 7,
GLOUCESTER, ENG.

111111111111111111111111111111111111111111

* The performance is
guaranteed._
— all

JUST POST THIS COUPON FOR FURTHER
FORMATION.

Without obligation please send

* FREE BRITISH HEATHKIT CATALOGUE
Full details of models
Name
Address
Dept. H.7

a superb

•

of

MODEL 655 INTEGRATED AMPLIFIER
high

e

range

fidelity

42 gns.

units

MODEL 658A AM- FM TUNER UNIT

38 gns.
(tax paid)

elegantly

O

styled

to

MODEL 619 LOUDSPEAKER SYSTEM

25 gns.

blend with any decor
You are invited to write for further details

CLARKE AND SMITH

One of the C.S.I. Group of Companies

92

MFG. CO. LTD.

MELBOURNE WORKS, WALLINGTON, SURREY
Phone 9252

* Elizabethan, Fidelity, Wyndsor and other famous makers fit MASTERTAPE!

MitSTERI

Nationally distributed by Vidor and
available now at your local radio shop.

.... there is a Mastertape to suit your requirements. Just compare
these prices for the most popular sizes: 5r 900 ft. Standard Play
(P.V.C.) 20/-; 51," 1200 ft. Long Play ( P.V.C.) 25/-; 7" 2400 ft. Double
Play ( Polyester) 55/- and our 10 minute Mini- Voice Letter at 2/8d. —
the best quality and value in high grade recording tape!
* Always have a spare reel for that unexpected recording session!
Manufactured in England by
M.S.S.

RECORDING

CO.

Tel: Colnbrook 2431 ( 8lines)

LTD.

Colnbrook, Slough, Bucks.

The shapes of sound

SOMETHING MISSING?
For a very good reason there is no transcription arm with the
Goldring-Lenco ' 88' Transcription Unit. The ' 88' has been
designed in response to the wide demand from enthusiasts for
an extra high quality unit that will permit them to use a transcription arm of their own choice. Additional refinements
include the push-button " on/off" switch which also engages
and disengages the drive and is linked to a neon pilot light;

and the entirely click-supressed switch circuit. As with all
Goldring-Lenco transcription units the unique infinitely variable speed control offers particular advantages to musicians
and to those with appreciation of precise pitch. Coupled with
the exceptionally clean modern design and the capacity of the
'88' to offer complete freedom in mounting arrangements, these
unique features give the '88' immediately obvious advantages.

Goldring-Lenco unique vertical drive system. — Continuously variable speed from above 80 r.p.m. to below
30 r.p.m. and from 15 to 18 r.p.m. with four adjustable click-stops for 78, 45, 334 and 16 r.p.m.-8 lb. die-cast,
accurately machined, non-magnetic turntable.— Centre spindle of ground and lapped steel in sintered bronze
main bearing.— Wow and flutter-0.2% maximum.— Rumble and hum — negligible.— Less than 1% speed
change for 13% mains voltage change.— Press- button ' on/off' switch, linked to pilot light. Automatic
disengagement of drive when switch is in ' off' position. Dimensions: 141" front to back; 134" side to side.
Clearance required below mounting board 3".

GOLD RING -LENCO

'88'
Transcription Unit
EI6.5.6 ( • C2.12.I I)

GOLDRING MANUFACTURING CO. ( GB.) LIMITED • 486-488 HIGH ROAD, LEYTONSTONE, LONDON, E.11 • TELEPHONE: LEYTONSTONE 8343
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EVERYTHING
and we mean everything

IN HI-FI
FROM R• E•W
HOME AND OVERSEAS MAIL ORDER

LOWEST DEPOSITS!
IMMEDIATE DRIVERY!

120 gns.
99 gns.
75 gns.
106 gns.
79 gns.
106 gns.
79 gns.
103 gns.
124 gns.
£ 160

12 0
10 19
B IS
II 6
919
II 6
9 19
II
3
IS 4
20 0

9 0
7 15
S 16
8 6
6 0
8 6
6 0
8 I
9 11
1I 13

25
66
65
93
47
56

gns.
gns.
gns.
gns.
gns.
gns.

3
7
7
10
5
6

5
6
5
13
7
6

TRANSCRIPTION MOTORS
L s. d.
11 9
17 0
22 0
17 I
27 9
18 18
22 19
79 13
38 7
35 8

1
0
0
9
0
0
6
8
9
4

1 9
2 0
2 10
2 1
3 9
2 0
2 19
8 13
4 7
4 8

I
0
O
9
0
0
6
8
9
4

and

long

experience in Hi -Fi and Tape Recording. If you
can call, we make a feature of on-the-spot comparison and demonstration, or a representative
can visit you anywhere in the Greater London
Area.

ADC Professional ..
23
ADC- 3 Cartridge ..
13
Decca Deram T
4
Decca ffss complete
18
Decca ffss Professional 33
Decca A.R.I. complt. II
B & 0 Magnetic Cart.
6
Ortofon SPUGTE ell. 29
Ortofon SMG 212 arm II
Pickering 380A Stereo 14
SME 3009 Ser. 2arm 22
Shure M33-5 Stereo
17

IS
18
14
18
12
II
3
0
12
12
15
5

9
6
6
0
0
0
5
0
1
11
0
3

4
4
8
0
4
6

16
1 5
1 12
1 5
2 0
I 8
1 13
5 18
2 16
2 II

8
0
6
0
0
2
4
4
8
8

1 IS 8
1 0 10

I 18 0
3 7 0
I 5 0

1 8 4
2 10 5
17 2

3 0
1 5
I 9
2 6
1 IS

2

CABINETS

By: Record Housing,
Furniture, Etc.

G.K.D.,

W.B.,

PRICE DEPOSIT 12 P'M'Ts.
s. d.
L s. d.
L s. d.
18
4 8
2 19 2
19
3 9
1 15 10
10
4 10
2 18 4
17
4 7
2 17 6
4
3 4
1 16 8
10
2 10
I 5 0
15
3 5
1 14 2
10
2 10
1 II
8
15
5 15
3 15 0
10
2 0
I 4 2
10
3 10
2 3 4
10
4 10
2 18 4
10
5 10
3 13 4
10
2 0
I 0 10

39
24
39
38
25
17
23
21
49
16
29
39
49
14

17 10

2 10

Quad 22
Quad II Power Amp.
Leak Preamp.
Leak Power Amp.
Rogers II Amp. &
Preamp. ..
Rogers HG88 Integ.
Pye HFS30 Trans...
Sherwood S 550 ..
Armstrong 222 Integ.

22 10
25 o
30 9

2 10
3 0
3 9

1 16
1 13
I 16
2 5

8
4
8
0

26 15
40 0
66 3
67 10
27 10

3
4
7
7
3

5
0
3
10
10

I
3
4
5
2

18
0
18
0
0

4
0
4
0
0

2
3
3
3
3
S
2
3

18
O
7
o
11
9
10
0

1 16
2 2
2 3
1 16
2 8
3 18
I 13
2 2

8
6
4
8
4
4
4
11

TUNERS

Quad F.M. .. ..
24
Quad A.M.
Leak Trough 11 ..
29
Chapman 105 F.M.
25
Trio F.M. 105 .
32
Trio A.M. F.M. AF27O 51
Armstrong 224 F.M.
22
Armstrong 223 AM FM28

18
10
7

II
10
15

TUNERS—AMPLIFIERS

Armstrong 227 M
Armstrong 227 S...
Armstrong 226 S...
Trio W-EBS Stereo
Trio W-38 Stereo

1 5 0

33
48
56
61
82

18
IS
0
19
19

3
5
6
6
8

18
5
0
9
19

2
3
4
4
6

10
12
3
12
3

WANTED

2 79
1 8 6

0
I
II
0
3

Leak Sandwich ..
KEF Celeste ..
KEF Duette ..
Lowther Acousta ..
Goodmans Eleganzia
Goodmans Maxim
Rogers Cadet ..
Rogers Mini- Cadet
Tannoy Chatsworth
Wharfedale Bookcase
Wharfedale W2 ..
Wharfedale W3 ..
Wharfedale W4 ..
Goodmans Axiom 301
Wharfedale Sup. 12
RSDD .. ..

AMPLIFIERS—STEREO
Preamp.
25 o
3 0

1 18
5 3
5 1
7 5
3 13
4 7

PICK-UPS & CARTRIDGES

Our fast and friendly mail order service is
stocks

TAPE RECORDERS—STEREO

Brenell STBI .
Grundig TK.46 ..
Siemens 12 .
Sony T.C. SOO ..
Sony T.C. 200 ..
Sony T.C. 600 ..
Truvox Pd 97/99 ..
Simon SP 5 ..
Revox 736 .. ..
Vortexion CBL ..

Garrard AT6.GC8..
Garrard 4HF.GC8 ..
Garrard 301 Strobo
Goldring GL58 ..
Goldring GL70 ..
Goldring 88 ..
Connoisseur ..
Thorens TD 224 ..
Thorens TD 124 ..
Thorens TO 135 .

PART
EXCHANGES!
comprehensive

Brenell Mk. 5 ser 2
Brenell Type M.
Grundig TK.23 ..
Ferrograph 5 AN ..
Philips EL 3541
Philips EL 3549 ..
Reps RIO ....
Reflectograph " A"
Telefunken 55 ..
Telefunken 96 ..
Truvox R92/94 ..

Philips EL 3586
Fi cord 202
Grundig TK.6
Uher 4000 S.
Optacord 414
Butoba MT 7

Over 12 Months

by

LOUDSPEAKERS

PRICE DEPOSIT 12 P'll'Ts•
L s. d
L s. d•
69 gns.
7 9
5 8
88 gns.
9 8
6 16
45 gns.
5 5
3 10
85 gns.
10 5
6 II
36 gns.
4 16
2 15
62 gns.
7 2
4 16
59 gns.
619
4 II
105 gns.
II
S
8 5
43 gns.
5 3
3 6
62 gns.
7 2
4 16
69 gns.
7 9
5 8

BATTERY TAPE RECORDERS

INTEREST FREE TERMS!

backed

TAPE RECORDERS— MONO

3 4
17 3
1 1 II
I 14 I
I 5 10

FOR CASH— Your tape recorder, Hi -Fi Equipment or L.P. Records. Write, ' phone or call
for prompt cash !

We're easy to reach ...
Nearest Underground Station
Tooting Broadway ( 20 mins. Charing Cross)
Buses: 88, 155, 220, 181, 711 ( Green Line)

Design

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111e

'SHORT SUPPLY HI-FI'
ALWAYS IN

STOCK!

e)4,)tJ
,
Qtrj
7.asevon

ii

Just afew examples . .

,

TOP LEFT: BEOL1T 609 FM-AM
£24.3.0 cash or £ 3.3.0. dep. and 12 monthly
payments of £ 1.15.0

L

"lima

inkliegia

BELOW LEFT: Leak Troughline 3
Tuner. £29.7.6. or £ 3.7.6 dep. and 12
monthly payments of £2.3.4
TOP RIGHT: Armstrong 227 Stereo
Tuner/Amplifier. £ 48.15.0 or £5.5.0
dep. and 12 monthly payments of £ 3.12.6.
BELOW RIGHT: Quad Electrostatic
Speaker £52 cash or £6.0.0 dep. and 12
monthly payments of £ 3.16.8.

siltuniummuniminimmummininiumiumummunimmuoutimmummulnimmumiumiummummumiuma

R-E*W1

THE TAPE RECORDER & HI-FI CENTRE
A Mail Order Service run by Hi Fi Specialists
for Hi -Fi Enthusiasts

R•E•W ( EARLSFIELD) LTD., DEPT., H.N., 266 8UPPER TOOTING RD., LONDON, S.W.17

Where equipment is liable to Purchase
Tax, it can be supplied tax free when
ordered for use overseas. Carriage and
packing overseas orders charged extra.
We insure free of charge. U.K. Orders:
Carriage, Insurance and packing free.
OPTIONAL INSURANCE at nominal rates
against unemployment, sickness or accident
during term of H.P. agreement. Premium6d. in C—gives cover over 2 years.

oUse this Coupon

0
6
4
6
4

MODERN
ELECTRICS

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

EXCLUSIVE " M.E" OFFER OF
STEREO CARTRIDGES
Brand New and Guaranteed
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/Diamond
40/RONETTE 105. Crystal/Sapphire ..
25/GARRARD GC.I2. Crystal/Sapphire ..
15/SONOTONE 3T. Mono only. Turnover. Crystal/Sapphire .
IS/Limited supplies only. Regret literature cannot be
sent.
GARRARD UNITS
301
£ 0.12.2
with Strobe
..
£ 2.0.11
4HF with GC8 Head
LI7.0.11
AUTO TURNTABLE " A" with
crystal cartridge ......¿ 19.14.9
A.T.6 Autoslim-de-luxe with crystal
cartridge ..
01.7.1
Autoslirn w. plug-in head
0.5.3

$51
$ 53
$42
$45
$ 27
$21

THE WORLD'S FINEST
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.
Binson ' Echorec' De- Luxe

C18.18.0 $ 45
E33.12.0 084
C15.4.6 $ 37
L4.14.6 $ 12
L3.13.6 $ 9
C9.19.6 $ 30
0.5.- $ 13
LI 1.14.7
E11.4.4
0.6.5 $ 6
[23.14.2 $56
¿11.2.1 $26
L26.3.2 $65
f4.17.8 $ 12
C17.14.0 $ 44
C24.3.0 $59
E22.15.0 $ 54
L24.10.0 $ 59
C21.15.11 $ 53
03.18.4 $ 62
..

t2.12.6 $6.50
7/11
SI

FIT DIAMONDS
Accurately finished and guaranteed. In most fittings, stereo
or mono.
.
..
from C1.5.0 $ 3

..

168 gns. $504

Binson ' Baby Echorec' for one
channel only ..

105 gns. $ 315

LOUDSPEAKERS
*LEAK " Sandwich" ..
*QUAD
*WHARFEDALE
Airedale ..
W. IS RS
Super 12 RSDD
Super 10 RSDD
W.I2 RS/PST ..
Co- axial 12 ..
•LOWTHER
Acousta PM6 Drive Unit
Acousta Cabinet with Unit
OTANNOY as advertised
•GOODMANS
ELEGANZIA
Axiette .
Axiom 201
Axiom 301
OKELLY Ribbon Mk II
IIIKEF Celeste ..

PICKUPS, MOTOR UNITS, ETC.
Decca ffss
Decca ffss Professional
Decca ffss Mk. 11 Head
Dacca " Deram" Trans. Cart.
Decca " Deram" Stereo Cart.
Decca " Deram" Arm & Sc. P.U.
B. & O. STEREO Dynamic Cart.
Tannoy Stereo Cart. Mk. II ..
Tannoy Cart. Mono Mk. II ..
BSR Stereo Cart.
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
S.M.E. Arm 3009 Series 2 ..
S.M.E. Arm 3012 Series 2
Connoisseur 3- speed Craftsman
KEF ADC Cartridge
Thorens Motors
Shure Pickups
PARASTAT Record Cleaning Outfit
PARASTAT Disc Preener

DEPENDABLE SERVICE WITH ALL TRANSACTIONS

. 38 gns. $ 114
(.52.0.0 $ 149

.
.
.
.

E65.0.0
E17.10.0
f17.10.0
E10.18.8
L10.10.0
f25.0.0

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

. 18 gns. $54
37 gns. $ 111
E98.0.0 $279
. 27 gns.
. 0.5.7
C10.7.0
C14.10.0
00.10.0
E24.19.0

$72
$ 15
$ 29
539
$30
$ 71

AMPLIFIERS 8g TUNERS
*STEREO
Quad 22 Pre- Amp. Unit
Leak Stereo 20 ..
Leak Varislope
Leak Point One Stereo Pre- Amp..
Rogers RD Mr. Stereo Amp... ..
Rogers Mk. II Control Unit ..
Rogers Cadet 11 Amp. and Pre- Amp ..
•SINGLE CHANNEL
Chapman 105 .
Quad Amplifier
Leak TL 12 Plus..
Leak Varislope
•TU NERS
Quad FM Tuner
Quad AM Tuner .. .
Leak Trough line FM ( new model)
Chapman S6BS/FM powered ..

C25.0.0
C30.19.0
L25.0.0
01.0.0
07.5.0
L22.10.0
f26.15.0

. 09.18.0
02.10.0
. LI8.18.0
. L18.18.0
04.18.5
08.10.0
f29.7.6
03.15.0

$73
$87
$72
$60
$75
$64
$76
584
$65
$54
$ 54
560
$69
$73
$155

•NEW ARMSTRONG TUNER AMPLIFIERS
227—AM/FM/Stereo
C48.15.0 $ 117
227—AM/FM/Mono
03.18.0 F84
226—AM/FM/Stereo
f56.0.0 $ 134
222— Integrated Amp
C27.10.0 577

ENQUIRIES 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 5 ..
Philips EL 3541 .. .. ..
Philips EL354I/H 4-Track Mono ..
Philips E13542 4- track .. .. ..
Vortexion W.V.A. (Type V Deck) ..
Vortexion W.V.B. (Type V Deck) ..
Philips Portable 3585 .. ..
Uher 4- speed Battery .. ..
Fi -Cord 202 .. .. .. ..
Truvox R.92 2 Tr. Recorder .. ..
Truvox R.94 4 Ti. Recorder .. ..
Truvox PD.93 2 Tr. Unit .. ..
Truvox PD.95 4 Tr. Unit .. ..
•STEREO RECORDERS
B. & 0. 4 Track Stereomaster
Brenell STB.I
Ferrograph 422 or 424
VORTEXION CBL
Grundig TK 46 ..
Tandberg Series 7/4 or 7/2
Truvox PD.97 2 Tr. Unit ..
Truvox PD.99 4Tr. Unit ..

68 gns.
65 gns.
3S gns.
39 gns.
99 gns.
45 gns.
75 gns.
85 gns.
36 gns.
42 gns.
62 gns.
03.13.0
f110.3.0
25 gns.
93 gns.
66 gns.
69 gns.
69 gns.
59 gns.
S9 gns.

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

.. 105 gns.
. E120.0.0
.. 110 gns.
. £ 160
99 gns.
.. 93 gns.
.. 79 gns.
. 79 gns.

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

DECKS BY AMPEX, BRENELL,
WEARITE, ETC.

MICROPHONES
RESLO—Ribbon
CRL 30/50 ohms
CRH 30/50 ohms and High Z
RBL/T 30/50 ohms ..
RBL/TS 30/50 ohms w. switch
RBH/T 30/50 ohms and High Z
RBH/TS as RBH/T. with switch
AKG. Cl2 Condenser.,
AKG. D.I9 Dynamic
Lustraphone VR64
Shure Unidyne Ill
Shure Unidyne 555
Shure 777 Slimex
Shure 245 Uniplex

.. ( 10.2.0
E10.12.6
.. C10.2.0
. C12.7.0
. E10.12.6
. L12.17.6
E170.0.0
£17.10.0
.. £. 17.6
[28.6.8
£27.13.6
L8.6.8
L11.13.4

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

SUNDRY
TSL 3- Channel Mixer ..
E2.7.6
Heathfield Electronic Mixer ..
f28.7.0
Walgain Bulk Eraser ..
L7.18.6
Brown's " K" Stereo headphones .. [6.10.0
AKG K.50 headphones21
0.10.0

TAPES

$7
$ 81
$24
$ 18
$

Available in all sizes, in all grades by all
leading makers.
Very large stocks carried.
•FULLOFFICIAL
RATES
OF
EXCHANGE FOR PAYMENT
IN
ANY
CURRENCY
OMANY ITEMS FOR
110 VOLTS A.C.
OTRANS1STOR
RADIOS
•ACCESSORIES,

eCarriage and packing
charged at cost.
• All items insured in
despatch.
•HI- Fl CATALOGUE
FREE WITH OVERSEAS ORDERS or
send $ 1bill which we
credit against your
first purchase.
(5/- post free U.K.)

are cordiall y invited to our showrooms barel y three minutes from
Piccadilly Circus. Equipment ordered for use overseas is free of pur.
chase tax and handled for you with the minimum of formality.

MODEM EIKTRIale

Please mention "Hi-Fi News" when writing

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

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

Just check these revolutionary features:

Here's something
really NEW in
tape recording:

The easiest tape system in the world— cartridge loading.
Forget about troublesome spools and tape threading—simply clip in the
one-piece cartridge for instant use—get 30 minutes recording per side.

The simplest operation — controlled by one push-button.
Single control gives playback, record ( with interlocking safety button),
fast wind and fast re- wind. No drain on batteries except when recorder
is actually operating.

CARTRIDGE
LOADING

The most versatile microphone— use it any one of
three ways.
Sensitive, omni-directional " stick" type microphone can be held in
hand, clipped in pocket or stood on plastic stand.

The most useful extra control — remote stop -start.
Remote control switch on microphone starts and stops recorder—
detaches from microphone for separate use.

Battery operation for instant use — anywhere, any time.
Five small batteries last about 20 hours. Indicator needle shows
recording modulation level and battery strength.

—exclusive feature of the brilliant new

PHILIPS BATTERY POCKET TAPE RECORDER

EL3300

ANOTHER BRILLIANT DEVELOPMENT BY

Real Leather carrying case — always ready for action.
Carrying case gives easy access to recorder controls. Tape is visible
through special window. Case has space for accessory stowage.

The first really new tape recorder for years

25

PHILIPS

gn

S

COMPLETU

PHILIPS — the friend of the family
IK

97
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TERN-CLYNE
Electoetied Centred tirmoughout great
MONO AMPLIFIERS
(6) NULLARD 3-VALVE PRE-AMPLIFIER
TONE CONTROL
Designed mainly for the STERN/MULLARD range of monophonic Power Amplifiers.
KIT OF PARTS £10.0.0
BUILT AND TESTED £ 13.13.0 C. & I. 5/(7) MULLARD 2-VALVE PRE-AMPLIFIER
TONE CONTROL
Employing two EF86 valves and designed to
operate with the !dullard MAIN AMPLIFIERS but also perfectly suitable for other
makes.
KIT OF PARTS £6.6.0
BUILT AND TESTED £9.10.0 C. and I. 5/(11) MULLARD "5-10" MAIN AMPLIFIER
For use with MULLARD 2 or 3 valve preamplifiers with which an undistorted power
output of up to 10 watts is obtained.
KIT OF PARTS
£10.0.0
BUILT AND TESTED £ 13.10.0 C. and 1.6/6
ABOVE INCORPORATING PARTRIDGE
OUTPUT TRANSFORMER £ 1.6.0 extra
(9) MULLARD "5-1ORC" AMPLIFIER
The popular "5-10" complete incorporating
Passive Control Unit providing up to 10
watts high quality reproduction.
KIT OF PARTS
£12.0.0
BUILT AND TESTED £ 16.0.0 C. and I. 7/6
WITH PARTRIDGE OUTPUT TRANSFORMER £ 1.6.0 extra
(10) MULLARD "3-3RC"
A HIGH QUALITY AMPLIFIER DEVELOPED FROM THE VERY POPULAR
3-WATT MULLARD "3-3" DESIGN.
KIT OF PARTS
£8.8.0
BUILT AND TESTED £ 11.10.0 C. and 1.6/6
(II) THE " MONO-GRAM"
A small Amplifier of genuine high quality
performance.
Incorporates MULLARD
ECL86 Valve, separate BASS and TREBLE
controls, PARTRIDGE Output Transformer producing up to 3 watts undistorted
output.
KIT OF PARTS £4.10.0
BUILT AND TESTED £6.0.0 C. and I. 3/6

(8)

Due to production streamlining we are
pleased
PRICE REDUCTIONS FOR ITEMS 16 & 17.

(16)

Ole
(17)

(16) JLIO POWER AMPLIFIER
Incorporates the latest triode/pentode ECL86
valves in push-pull, 10 watts power output.
KIT OF PARTS
£ 10.10.0
BUILT AND TESTED £13.13.0 C. and 1.7/6
(17) DOUBLE FEATURE PRE-AMPLIFIER
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 a later date all that is
required is asuitable tape deck.
KIT OF PARTS
£ 13.13.0
BUILT AND TESTED £19.19.0 C. and I. 5/Prices if both units purchased together.
KIT OF PARTS
£23.13.0
BUILT AND TESTED £32.0.0 C. and I. I0/COMBINATION TAPE UNITS

All our Tape Units can be supplied specially matched to any Tape Deck such as Collaro,
Bread Mk. 5 Series IL and also the Wearite. Specimen prices as below:
Assembled With
Kit
Assembled
Track Switch
STE-IPre-amp with Collaro Studio Tape
Fitted
£36. 0.0 £42. 0.0 £44. 2.0
STP-1 KIT with Brenell Mk. 5Series •1
•
1
with Track Switch fitted
£68. 4.0
Kit
Assembled Assembled With
STE-Iwith Brenell Mk. 5Series II 4-track
Deck Wired
Deck
£74.15.0 & Matched
Type "C" Pre-amp with Collaro Studio
Tape Deck
..
•
.
£24.10.0
£30. 0.0 £32. 2.0
Type "C" Pre-amp with Breneil..
Mk. 5
£53. 1.0 £55. 3.0
Deck Series II
.
£46.11.0
£29.10.0 £31.12.0
HF/TR3 with Collaio Studio Tape Deck £24. 3.0
HF/TR3 with Brenell Mk. 5 Series II £46. 4.0
£51.11.0 £53.13.0
Send S.A.E. for comprehensive price list. Carriage and Insurance 15/- on above units.
West End: 18 Tottenham Ct. Rd., W.I. MUSeum 5929/0095. Half-day Saturday.
(Premier Radio) 23 Tottenham Cc. Rd., W.I. MUSeum 3451/2. Half-day Thursday.
(Premier Radio) 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 7941. Half-day Thursday.
South London: 9 Camberwell Church Sc., S.E.5. RODney 2875. Half-day Thursday.

STEREO AMPLIFIERS

(I)

(1) MULLARD " 10 + 10" STEREO AMPLIFIER
A High Fidelity design providing up to 10
watts (per channel). Superb reproduction.
KIT OF PARTS
£20.0.0
BUILT AND TESTED £24.0.0 C. and I. 7/6
We can also supply the MAIN AMPLIFIER
for operation with our DUAL CHANNEL
PRE-AMPLIFIER; this provides for amore
versatile installation and is essential if alow
output Pick-up is to be used. When ordering
specify loudspeaker impedance.
KIT OF PARTS
£27.0.0
BUILT AND TESTED £3&0.0 C.'and I. 10/6
(2) MULLARD DUAL CHANNEL PREAMPLIFIER
A four valve design for both STEREOPHONIC and MONOPHONIC operation.
KIT OF PARTS
£ 12.10.0
BUILT AND TESTED £15.0.0 C. and I. 5/-

(2)

(5) TUDOR STEREO HI-FI SYSTEM
Comprising a Self-Powered AM/FM Tuner,
Stereo Pre-Amplifier and 12 watt per channel
Stereo Power Amplifier. The Tuner and preamplifier are housed in matching black
crackle finish metal Cabinets for shelf
mounting, with silver metal dials and
matching knobs. 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 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.
Power Amplifier: 14 watts per Channel, surplus power available for tape pre-amplifier.
ALL FOR ONLY 48 Gns. C. and I. 15/-

(5)

TAPE EQUIPMENT

(12)

12) STEREO TAPE PRE-AMPLIFIER,
Model STP-1
For use with current TRUVOX,
BRENELL or COLLARD "STUDIO"
and 4 track Stereo Decks.
KIT OF PARTS
£22.0.0
BUILT AND TESTED £211.0.0
C. and I. 8/6
13) MULLARD TYPE "C" TAPE PREAMPLIFIER
Suitable for most 4 track Mono Tape
Decks.
KIT OF PARTS £ 14.0.0
BUILT AND TESTED £19.10.0
C. and I. 7/6
14) NU LLARD TAPE AMPLIFIER,
Model HF/TR3
Based on Mullard's type "A" design and
suitable for most 4 track Mono Tape
Decks.
KIT OF PARTS £ 13.13.0
BUILT AND TESTED £19.0.0
C. and I. 7/6

(13)

(14)

DESCRIPTIVE LEAFLETS AVAILABLE ON ANY OF THE ABOVE.
INSTRUCTION BOOKS AND 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; II, 2/6; 12, 5/-. All Post Free.

OUTSTANDING PRICE REDUCTION
The B & O STIM Pickup complete
with SP 11 Stereodyne Magnetic
Cartridge.
A Transcription Pickup of outstanding quality, employing a specially designed counter-balance and
unique weight adjustment.
SPECIFICATIONS: Length l0
from tip of Cartridge. Height 22.
Stereo/Mono Cartridge. Frequency Response: + 2.5 dB from
30 cps to 15 K.c. Output Voltage: 7mV per channel at
5cm/sec. at 1000 c.p.s. Separation: 20 dB minimum. DC
Resistance: 1250 ohms. Inductance: 200 mH. Recommended
Tracking Force: 2 to 4 grams. Compliance: 5x 10 -1 cm/
dyne in all directions. Stylus: Diamond, radius of curvature:
7th. Recommended Load: 47000 ohms.

PRICE

9'-2 GNS

P.P. 3,6

MIC 39

MIC 6o

MIC 4o
MIC ss•

Acos make the widest range of good microphones
Crystal, Ceramic, Dynamic,
Magnetic
Acos have long been famous for their
crystal technology. What is perhaps
not yet generally known is that Acos
make the finest range of microphones
of all main types—crystal, ceramic,
dynamic and magnetic. Each type has
specific merits for particular applications and tape recorders. For instance:
MIC 39 Crystal and Dynamic. Quality

Crystal

Ceramic

Dynamic

Magnetic

MIC 49

et

111

MIC 33

là

MIC 60
,

1

t

t
1
-1

MIC 6o Crystal, Ceramic and Magnetic. Similar to MIC 39 but intended
for popular, lower-cost recorders. Ceramic will withstand temperatures over
40 °C. Even in England, inside a
closed car or in direct sun, use a
ceramic. Magnetic for small transistorised recorders.
MIC 55 A lapel microphone identical
in performance to the MIC 60.
MIC 40 Crystal, Ceramic and Magnetic—an outstanding success story
even by Acos standards. Crystal is

MIC 39
111

microphones, handsomely styled. Both
give excellent music reproduction.
The MIC 39 Dynamic (moving coil)
can use longer length of cable than
crystal and is particularly suitable for
transistorised recorders.

C;
.

1
_1

inexpensive and good, the ideal choice
for many general-purpose uses, and
one of the most widely used microphones in the world. Ceramic, slightly
more costly, suitable for higher temperatures. Magnetic for personal transistorised
recorders
and
dictating
machines.

Eleven Plus
Eleven Acos types—each of them top
in its class and price range, as is proved
by the fact that millions of Acos
microphones are standard equipment
in many famous makes of tape recorders.
Acos microphones are readily obtainable as replacements. Often a new
Acos microphone will improve the
performance of a recorder.

•-a-e0-S-• microphones
STYLI, PICK-UPS, CARTRIDGES, MICROPHONES, EARPIECES, PRESSURE GAUGES, ACCESSORIES
Cosmocord Ltd • Eleanor Cross Road, Waltham Cross, Herts • Telephone: WS 27331
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LISTENING TO MUSIC IN THE HOME

OVIALED for the closest approach to the original sound
The design of QUAD is such that it will harmonize with both contemporary
or traditional styles ... its ease of installation is an important practical asset.
See it, for example, in the new modular fittings by Heals of London.
Illustrated brochure on request from Ref. H.F.

Acoustical Manufacturing Company Limited, Huntingdon, Hunts. Tel: Huntingdon 361.
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EDITORIAL
ROM time to time in this column we have discussed the developing
of hi-fi and the problems posed thereby for manufacturers.
Fnature

We make no excuse for returning once again to this topic because
recent experiences tend to confirm our view that a high proportion
of newcomers to the hobby have slightly different motives from
those which have driven many others into the field of sound recording
and reproduction. The average hi-fi enthusiast is partly technical and
partly musical: if music didn't exist the challenge to reproduce ordinary
everyday sounds would hardly be sufficient to maintain his interest;
but if the gramophone and its offshots had not been invented he
probably would never have developed much liking for music. This
does not mean that his musical leanings are in doubt, just that many
people are introduced to music in this particular technical way rather
than by being taken to concerts—or learning to play an instrument—
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Now the moral of this story is this: the hi-fi market is potentially
as wide as the market for music, yet manufacturers have not done a
great deal to reach out towards the unconverted thousands ( perhaps
millions) who love music but who have no idea just how satisfying
reproduced music can be ( in stereo) without going to great expense.
The sales of hi-fi equipment have risen steadily, it is true, but in comparison with the sales of gramophone records or the numbers of concert and opera-goers, the market is still limited. The case for high
quality stereo reproduction could be put very effectively, with all
the whys and wherefores clearly explained, but the propangada work
is more often left to the convinced hi-fi enthusiasts and a few shops
with musically minded managers. This does not mean that we want
American style high-power selling, full of superfluous superlatives, but
we do feel that the closed-shop technical club approach has its limi-

when young.
The point of our remarks is this: alarge number of people becoming
interested in hi-fi now are already keen on music and only bother
themselves with the technicalities because they realise the gross limitations of ordinary radiograms and record players. To quote from
our comments in May: " One of the most important developments
has been the swing from buying discs to appreciate equipment, to
the adoption of hi-fi techniques by music lovers in order to appreciate
discs." The minor boom in the hi-fi industry during this last winter
seems to have arisen largely in the " budget stereo" region, where those
with a fixed sum to spend are beginning to realise the enormous
improvements in quality to be had from good equipment with separate
speakers rather than conventional mass-produced radiograms. Since
the introduction of stereo many people who had previously dismissed
hi-fi as a fad have been persuaded that expenditure on equipment is
worthwhile for the sake of sheer musical pleasure; to judge by reports
from various manufacturers and the bias in letters from correspondents,
large numbers of newcomers to hi-fi are music lovers looking for
technical guidance on the road to greater pleasure from the relaxation
of their choice.
One firm which has made a speciality of supplying lower-priced
(but good) stereo equipment to suit various modest budgets, has found
that—for instance—young married couples with a musical bent who
had been impressed by really top-line set-ups were reluctant to adopt
hi-fi because of a conviction that the whole business is prohibitively
expensive. However, on listening to music reproduced by well-chosen
equipment which is cheaper than all but the smallest radiograms, these
same couples were immediately converted.

tations.
The annual Audio Fair, as we have remarked previously, tends to
be avast " preaching to the converted" exercise, whereas we feel that
preaching to the convertible would be more worthwhile. How many of
the thousands of young folk who will stand in the queues outside the
Royal Albert Hall for the ' Proms' this summer will be aware of how
near one can get to the concert hall at home? The established technical
thousands will continue to buy expensive equipment and keep the
hobby on the move towards perfection, but the musical millions are
outside and are worth tackling. They may come in via ' budget'
equipment, but, once in, they will move onwards and upwards—our
quest for high fidelity will be the richer.

COVER PICTURE
PART from those who can afford a very large open field miles
from any roads with a guarantee of no aircraft flying overhead,
acoustic engineers intent on measuring the response curves of loudspeakers and microphones are obliged to use anechoic chambers.
The room shown on our cover is at the Shure laboratories in Chicago,
with amicrophone mounted on atrolley to record the effects at various
distances from the speaker. Shure manufacture a large range of
microphones apart from the pickup cartridges by which they are
known to many readers.

A

SUBSCRIPTION RATES
Annual subscription rate to HiFi News and the Tape Recorder
is 30s. in the U.K. and 32s.6d. overseas ( U.S.A. 14.50) from
Link House Publications Ltd., Dingwall Avenue, Croydon,
Surrey. This includes a free copy of the annual index.
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STEREO
Teafredetete

30

INTEGRATED AMPLIFIER

Dimensions: 13"x 4+"><9" deep. Weight 14 lbs. Price: £ 49.10.0
... superb styling, faultless performance and a breakthrough in price
and reliability by LEAK
the First Name in High Fidelity . . .
Reprinted from "WIRELESS WORLD" Edotorial May 1963
"... Last autumn, during his presidential

address

to the British

Sound Recording Association, H. J. Leak demonstrated a prototype
high-quality transistor amplifier which gave results indistinguishable

Compared with its equivalent valve amplifier the " Stereo
30" gives results which are indistinguishable and it offers
these important advantages:—
*

It is 48% of the weight.

*

It is 43% of the size.

*

It is 89% of the price.

from those of his valve amplifiers. .."
"People sometimes ask why there is any necessity to change to transistors. The elimination of the output transformer is, in our view,
sufficient reason now that solutions of the problem of linearity in the
response of the rest of the transistor circuit have been found.

*

It has greater reliability
(estimated
to
be 500%
better) because the heat rise
within the case is negligible
(12" F) and because the maximum voltage is less thon 50.

As

How can the valve possibly survive
in view of the above comparisons?

additional bonuses we get smaller size, cooler running and the prospect of longer life."

Write now for fully illustrated brochure.

LEAK

H. J. LEAK tik CO., LTD.
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON W.3.
Telephone: SHEpherds Bush 1173

Telegrams: Smusoidal Ealux, London

AUDIO NEWS
Assisted Resonance at the Festit al Hall

D

URING April and May a new system of ' assisted resonance' was
used at the Royal Festival Hall in London in an experimental
attempt to modify the reverberation characteristic. Devised by the
Building Research Station (a DSIR branch), the scheme employed a
large number of resonators of the Helmholtz type, each tuned to a
specific frequency and containing a microphone. The microphones
each had an amplifier and associated speaker, so that any energy
reaching a microphone at its tuned frequency was ' reflected' back
into the hall.
The system was installed in the ceiling, the result being to increase
its effective reflectivity at all the hall's normal modal frequencies. The
region below 300 c/s was covered and the measured low frequency
reverberation period was raised from 1-4 to 2.0 seconds.
A frequent criticism of the RFH has concerned a lack of fullness
in the bass, usually attributed to an excessively short reverberation
time. Our own impressions have always supported this view—the
double basses tend to sound like cellos—though we would not go so
far as Leopold Stokowski who has said that one cannot hear the basses.
The experiment in ' assisted resonance' was conducted in the hope of
showing that the hall could be improved in this respect without the
need for very difficult and expensive architectural alterations, and
several musicians claimed that the improvement was noticeable and
worthwhile.
We were only able to attend one concert during the experiment ( May

This high quality studio mixer is the subject of a series of articles now
appearing in our sister-paper the Tape Recorder. The first part may be
found in the June issue and the second part in July
in which he summarized the results of his latest research, with particular
reference to the treatment of static in records, which lies at the heart
of the matter.
In the afternoon, Miss Imogen Hoist, under the auspices of World
Record Club who have recently recorded the Choral Fantasia, discussed
the music written by her father, the late Gustav Hoist. This was a
most rewarding experience ( see record reviews, page 107).
After tea. Mr. John Freestone, well known as the author of Collectors
Corner, presented a recital of the records of great singers and instrumentalists of the past, Mr. Stanley Kelly demonstrated the Kelly Mini
and Magnette loudspeakers, employing a very wide variety of musical
material, and the final session of the Conference was provided by
father and son, Messrs W. W. and Colin Johnson, who showed a
collection of their own colour slides of wonderful quality, with recorded music and commentary describing and illustrating a journey
across Europe " By Road to Istanbul".
For the benefit of those who like to be informed in good time, the
date of this event in 1965 will be March 5th to 8th.

27th, Mozart No. 34 and Mahler No. 2), and from a position near
the front-centre of the Grand Tier no appreciable change was noticed,
but aural memory is unreliable and a series of direct comparisons
would no doubt have revealed some differences.
NFGS Conference

T

HE annual week-end organized by the National Federation of
Gramophone Societies for hi-fi and record enthusiasts was held, as
usual, at High Leigh Conference Centre, Hoddesdon, from April 24th
to 26th.
The proceedings were formally opened by Mr. W. W. Johnson,
Chairman and founder of the NFGS, after dinner on the evening of
Friday, April 24th, and immediately afterwards Mr. Ivan March,
Director of the Long Playing Record Library, presented a varied and
provocative programme entitled ' Melody Still Matters'. On Saturday
morning, following a recital of music on Lowther equipment and the
new Shure V.15 cartridge by Mr. Donald Chave, a panel recruited
from those attending the gathering, including Mr. A. C. Griffith of
World Record Club, Mr. Stanley Kelly, Mr. Hugh Brittain of GEC,
Mr. Donald Aldous of Audio and Record Review, Mr. Michael Marcus
of Records and Recording and Mr. Ivan March, discussed a variety of
musical and technical questions submitted by those present, and
representatives of Decca, EMI and Philips presented recitals of their

Decca/Britten Triumph
THE Decca recording of Benjamin Britten's War Requiem which we
recommended in the February issue has won three awards in the
(continued overleaf)

latest discs.
After lunch, Mr. Peter Hateley of the Decca Record Co., whose
lifelong hobby has been railways, discussed and presented a number
of most realistic train recordings for which he had been responsible,
and Mr. Pudney and Mr. Walker of EMI gave a programme on
Barbirolli and the Mahler 9th Symphony. In the evening Felix Kok
and his wife Ann Steel gave a live recital of violin and piano sonatas
by Beethoven and Ceasar Franck, while the last session was a most
satisfying demonstration by Mr. Raymond Cooke of KEF Electronics
Ltd. of the Duette and Celeste speakers and the new ADC cartridges,
which will shortly be reviewed in our columns.
On Sunday morning Mr. Cecil Watts, well known to readers of
HiFi News, gave a lecture illustrated by some superb lantern slides
which he had made from his own photographs on the subject of
"Gramophone Records: Their Nature, Mechanics and Maintenance"

NEXT MONTH
THE August issue of Hi- Ii.\ elt•A ‘h, ill be on sale Friday, July
31st, and will contain a special survey of hi-fi equipment
cabinets in addition to all the usual features.

"I never have time to listen at home"
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AUDIO NEWS—( continued)

The best pick-up
arm

BENJAMIN BRITTEN

in the world

This
record
has
achieved the distinction of winning three
top American awards
at once

WAR
REQUIEM

U.S.A. given by the National Academy of Recording Arts and
Sciences. These are the top awards given to records issued in America
and are for: ( 1) best classical album of the year, (2) best choral performance of the year and (3) best classical composition of the year
by acontemporary composer.
Tape Recording Course
COMPREHENSIVE course covering every aspect of tape recording will be given in the Autumn and Spring terms commencing
September 23rd at the Brentford Evening Institute, Clifden Road,
Brentford. The tutor will be Mr. K. Short and classes will be held on
Wednesday evenings, 7-9 p.m. Enrolments may be made now by
post to the Head of Evening Institutes, Education Dept., Town Hall,
Chiswick, W.4., or by personal application during enrolment week,
14th to 17th September at the Institute.

A

NEW SUPER QUALITY TAPE
IMPROVED at no increase of price
Superior calendered oxide to make dropouts even
than before.
Superior new Triple Play,
stronger and more stretch- free than most DP; all
reel sizes 3" to r. Leader Tape trailer and stopfoil
on e to r spools, all grades.
All Reels factorysealed in polythene.

AT LEAST 40% CHEAPER
than any other tape of comparable quality
DE VILLIERS ( Electronic World) LTD
STANDARD PLAY
(PVC Base)
3"

150f t.
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7" ' 1.200
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ft.
fr.
fr.

4for 18j413/- doz.
4for 26/2for 26/16/19/-

i7
1:1

LONG PLAY
(Prestressed
Polyester
Base)
3" /

225 ft.

4" / 4ib
5" / 900
51"/1,200
7" / 1,800

ft.
ft.
ft.
ft.
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d

BUY ANY TAPE
FROM OUR
RANGE, AND
GET A TAKE-UP
SPOOL OF THE
SAME SIZE— FREE

168, Strutton Ground, Lon. SW I

DOUBLE PLAY
(P
d Polyester
Base)
3" / 375 ft.
2for 20/108/- doz.
4" / 6150 ft.
2for 30/5" / 1,200 ft.
27/Sr/1,800 ft.
35/7" /2,400 ft.
45/TRIPLE PLAY
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[
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80/-

Please send Free Offer I
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FREE SAMPLE
LENGTH OF
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7" REEL

Please send Free Offer 2
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BLOCK CAPITALS PLEASE
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LIMITED,
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MAKING MULTIPLEX WORK

By A. G. VVATLING

SOME PRACTICAL NOTES ON THE MULLARD
VALVE DECODER

F Multiplex broadcasts from Wrotham, the following notes on the
OR those experimenters who have been trying to dec ode

the FM

Mullard valve-switching decoder may prove useful.
The circuit
(fig. 1) is from the booklet Decoders for Mallard and FCC Systems
published by Mullard Limited, to whom grateful acknowledgement is
made. The valve circuits were also published in Wireless World,
October 1962, and transistor versions in HiFi News, June 1963.
The two circuits described for valves comprised a simple decoder
using a double triode plus two germanium diodes, and this more
ambitious one using two ECH 84 triode-heptodes. In my opinion the
latter circuit is worth the few extra components, since the coil-winding
is virtually the same for each and the extra flexibility is more suitable
for experimenting. In particular, the gain can be altered to suit
requirements by selecting the anode loads of the heptodes (Mullards
quote 4.7 K for 10 dB gain).
The circuit can be self-oscillatory, i.e., a local 38 Kc/s oscillator
locked to the incoming 19 Kc/s pilot, or it can derive the 38 Kc/s
switching directly from the pilot. The omission of Cx in the diagram
stops oscillation, but it can be useful during testing to connect it and
examine the switching waveform at the output anodes. Like most
circuits incorporating oscillators, the use of an oscilloscope is strongly
recommended during testing. Going without is like playing chess with
the lights out.

The booklet and previous articles give ample advice on the type of
waveform to be expected at the discriminator, so it will suffice to
repeat that IF bandwidth and discriminator alignment must be spoton to obtain good decoding. De-emphasis is removed from the tuner
and the bandwidth available to the decoder must be flat to 40 Kc/s at
least. This means that any additional amplification to bring the signal
up to the input required by the decoder must be carefully trimmed.
If high values of series grid resistance are included in such acircuit,
then shunting them with small capacitors may be necessary to counteract Miller effect. The tuner modified in the photograph (
fig. 2) is a
Dynatron FM2, which already had an output valve DH77 to bring
the audio voltage from 200 mV up to 1.5 V RMS. This circuit, with
the de-emphasis removed, was still 3dB down at 18 Kc/s and more
than 10 dB down at 40 Kc/s. A 270 pF capacitor across the 470 K
feeding resistor was necessary to bring the response flat—similar
action may be necessary on many existing tuners.
A real red-herring turned up while using the decoder in its selfoscillating mode to receive a mono programme from Wrotham. A
1Kc/s whistle was evident and much time was wasted before it was
found that 20 Kc/s ( 19 Kc/s+ 1Kc/s) was coming in from Wrotham
on the Third and Light in the form of avery low-level pilot. This is
apparently the BBC method of controlling ' Slave' transmitters and
is removed when multiplex programmes are transmitted. Our fault,
of course, for using experimental equipment on non-experimental
programmes, but ain't life hard?

Fig. 2. This shows a Dynatron FM2 tuner with the author's multiplex
adaptor fitted on the back
Do not exceed 2V RMS into this decoder or you will certainly
experience distortion on peaks, mono or stereo. A good programme
level to work to is 5V peak-to-peak on one of the heavily modulated
musical shows like Sing Something Simple. This will result in apilot
tone level on multiplex of something just under 1V peak-to- peak,
which is enough to lock the local oscillator comfortably.
As will be seen from fig. 2, one side of the U-shaped base of the
tuner was replaced by an etched circuit board, which takes no room
inside the chassis yet can still connect directly to the tuner circuits
without plugs, screened leads or long connections. The coils are
Mullard Vinkor LA2505, and winding is not too difficult. The original
19 Kc/s coil was 1525 turns of 45 SWG which only just went on the
former and was like making a hair-shirt, but now it is 990 turns of
43 SWG, which is much better. The 38 Kc/s coil is tapped in three
places, so careful labelling and coloured sleeving is needed. HT is
on this coil, so be careful with insulation.
The 22 K screen resistor for the heptodes dissipates about 14 W.
A 2W resistor gets quite hot, so a 5W wire-wound component was
used, spaced well away from the board. Other resistors are 4W.
If your patience has held out, if you are at home when the transmissions are on, and if you have made no mistakes, then you can tune
the 19 Kc/s coil to the pilot and the 38 Kc/s coil to give synchronisation. Using the self-oscillating connection, abeat tone will be heard,
which can be tuned out. A final adjustment of less than jof a turn
on the core is then made to give the best separation. This is easily
done on the tone transmission, but can also be carried out on the first
few minutes of the programme when " left and right" speech is heard.
Any wandering or distortion is then easily noticed.
COIL DETAILS
19 Kc/s coil: 990 turns of 43 SWG, tapped at 340 turns from
earthy end.
38 Kc/s coil: 495 turns of 39 SWG, tapped at 173, 248 and 323
turns.
Both on Mullard Vinkor LA 2505 pot cores without cases.
If real trouble is experienced, first check DC conditions, heaters,
etc., and correct connection to the multiple grids. Then try an audio
frequency ' run' through to the de-emphasis networks, using a 1V
RMS input. This should be + 1dB from 30 c/s to 15 Kc/s, and should
not alter (apart from the obvious modulation) when the circuit is
made self-oscillatory. If layout is critical, adip in the response curve
on the V2 channel at 1Kets or thereabouts may denote feedback
due ta the common cathode circuits, and the by-pass capacitor should
be increased till the fault disappears. Use good capacitors for the deemphasis circuits, and check that the correct response is obtained
from them.
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Mr. Percy Wilson wrote in The Gramophone last month
'There can be no doubt, no manner of doubt, no probable possible shadow
of doubt whatever, that the advantages of ellipsoidal styli will be
considerable, provided

DECCA
SPECIAL
PRODUCTS

1.
2.
3.
4.
5.

the stylus is set squarely in the cantilever;
the cantilever is set squarely in the cartridge;
the cartridge is set squarely in the shell;
the shell is set squarely on the arm;
the arm is mounted to give a tracking error
of not more than 2 degrees.'

ONLY THE DECCA ffss MARK III MEETS THESE RIGID REQUIREMENTS

rp'
No finer pick-up exists than the Decca
'Professional' arm with the new ffss
Mark Ill head. Over the years Decca
equipment has been ' bred' with impeccable distinction, one stage in the
evolution of the design leading logically to the next so that today the
name Decca on a head or arm is
sufficient to satisfy the most critical
student of form.

Fl

e

Decca ffss Mark UI head with elliptical diamond stylus for
cleaner HFresponse, and greatly increased lateral and vertical
compliances in conjunction with extremely low tip mass
enabling the most 'difficult' records to be tracked at a
playing weight of 2 grams.
17+ gns.
'Professional' arm A beautifully engineered arm with
coarse and fine counterweight adjustment, sliding weight
for accurate setting of stylus pressure for the various Decca
magnetic beads, integral lowering device and bias compensation. The leads are brought to a 4- pin socket at the base
of the pillar for ease of connection.
17f gns.

We can supply the Mark III head immediately, but must ask you to wait
a few more weeks for the new Professional' arm— it is worth waiting
for. If you want both arm and head,
the wait will be especially worth while
as the combined price is 3gns. less
than the total of the two items bought
separately. For earliest delivery we
advise you to order from your audio
dealer now.

For descriptive leaflets on these and other special products, please write to: —

Decca Radio and Television

Special Products Division
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Ingate Place

Queenstown Road

London SVV8

RECOMMENDED
STEREO
RECORDINGS
Fizzy
lighthearted
music from Copenhagen by the Danish
equivalent of the
Strauss family
rr HE waltzes, polkas and galops of the Strauss family are accepted
so automatically as the standard masterpieces of light orchestral
dance music, that similar material of the same vintage from other
composers is hardly ever heard—in Britain, at any rate. The Danes,
however, have their own ' master' in the person of Hans Christian
Lumbye, who for thirty years conducted an orchestra at the Tivoli in
Copenhagen until his death in 1874. Following in the footsteps of
Strauss, Lumbye evolved his own brand of gay and fiery dance music,
much of which still forms the core of the Tivoli's daily programmes.
Lumbye's spirit of happy abandon is well represented on a disc
called Copenhagen Tivoli Music (HMV CSD 1536, 32s.), with the
Copenhagen Symphony Orchestra conducted by Lavard Friisholm.
Eight pieces, comprising three galops, two waltzes, two polkas and
one fantasia, are played with great verve, and we cannot help hoping
that this record will do much to earn Lumbye the sort of popularity
internationally which he has in Denmark.
Outstandingly Effective
The recording is outstandingly effective, and purchasers are warned
not to be misled by the quiet opening of the Dream Pictures fantasia
—the dynamic range is rather wide! The sound has a very brilliant
quality, but this appears to be not so much atonal matter as afunction
of the hall in which the recording was made. The hall is obviously
rather small, and its short reflection times give the music atremendous
punch. To wake up your guests try the Champagne Galop; the sleeve
note says " we feel the fizz of the drink"—we certainly did and we
shall be using this particular item as aBeecham style lollipop' at the
ends of musical evenings.
Light music composed for an earlier and more aristocratic audience is
played by members of the Vienna Octet on Decca SXL 6087 (37s. 6d.).
Mozart is the composer and the works are the Clarinet Quintet
(K.581) and the Divertimento in F (
K.247). The Quintet (
clarinet and
string quartet) is rather lazy, sleepy music played very pleasantly but
without the last ounce of vitality. The recording produces a smooth
and natural sound, with the strings fairly well forward and the clarinet
somewhat to the rear.
The Divertimento employs a string quartet, double bass and two
horns. This is easy ' serenade' type music, full of melody and simple
rhythms. The performance is delightful, with aparticularly lively final
allegro in the last movement. The recording is excellent, with the
strings spread well across and the horns spaced back appropriately.

scored for soprano, chorus, brass, percussion, strings and organ. This
work is based on Robert Bridges' Ode to Music, and is asort of neomystical affirmation of the abiding achievements of creative men. It
is performed very effectively and the recording, made in a19th Century
Gothic church, is superbly natural. Tonal balance is just right, the
brass rings out most impressively, string tone is correct, and the organ
—complete with deep pedal notes—is very fine.
The Psalm 86 is areally beautiful setting based on avery early hymn
tune; it is scored for solo singers, chorus, strings and organ. This
must be one of the finest pieces of English religious music ever composed. The recording becomes a little heavy-going towards the end
of this work, but agood pickup sorts it out and we commend this disc
as an outstanding recording of English music.
Totally Different Operas
Thoughts of things English brings us to Shakespeare, whose Merry
Wives of Windsor inspired Nicolai and the ageing Verdi to produce
totally different operas. Nicolai's version takes Shakespeare's own
title and offers a direct and light-hearted comedy with equally direct
and gay music. A very lively performance is given by aGerman team
on HMV ASD 580-1 (315s.), with Gottlob Frick ( bass) as Falstaff,
avery adequate supporting team, and the chorus and orchestra of the
Bavarian State Opera, Munich, under Robert Heger.
Right at the outset it is apparent that the recording is over-bright
and a trifle edgy, but this is easily corrected with the tone controls and
the quality is then very fine throughout the four long sides. To accommodate the close groove spacing a fairly low recording level is used,
but the surfaces remained remarkably quiet on our copy.
An adequately spacious but nevertheless theatre- like acoustic is
apparent, with the singers fairly well forward and the orchestra behind
(admittedly untheatre-like in this respect, but convincing). The voices
reproduce particularly well in this recording, especially the women,
and for an infectiously happy and rollicking musical entertainment
we can certainly recommend these discs. Libretto sheets in English
and German are included with each record.
Verdi's version of the story is Falstaff, his last opera and quite
unlike all the others except, possibly, Otello. After alifetime of works
based on tragic themes, Verdi turned to comedy in his old age and
put Falstaff together with such taut economy that every word or
phrase plays its part in the musical development after the style of a
purely instrumental work. This means that set arias or ' highlights'
are hardly to be found, but all the details are worked out to anicety.
(continued overleaf)
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New Super Quality TAPE

Adventurous Recording

IMPROVED at

English music is well served by yet another adventurous recording
of infrequently performed works by World Record Club. Hoist's
Choral Fantasia and a setting of Psalm 86 are coupled with Gerald
Finzi's Dies Natalis on Seti 50 (26s. 6d.). The performers are Janet
Baker ( soprano), Wilfred Brown ( tenor), Ian Partridge ( tenor), Ralph
Downes (organ) and the English Chamber Orchestra and Purcell
Singers conducted by Imogen Hoist and Christopher Finzi, each
handling their own father's works.
The Finzi piece is a pleasant but not completely convincing setting
of lines from Traherne's Centuries of Meditation, for strings and solo
tenor voice; the recording is very natural and gives particularly real
reproduction of the voice. The main work is Holst's Choral Fantasia,
6
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1001
MORE TAPE

increase in price

81" reel —
50% more tape than equiv 7" reel
10-1" reel — 100% more tape than equiv 7" reel
25 cm. reel — 100% more tape than equiv 7" reel
(for Revox 36)
Full range of tapes available in these big sizes. See advertisement on page 000
for range and prices. Prices are proportionate to those of 7" reels despite
much more expensive spools.

DE VILLIERS ( Electronic World) LTD.
16B Strutton Ground
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London S.W.I

LASKYS'

I

SUMMER
SALE!

RADIO

RECOMMENDED RECORDINGS—(continued) I

In the Windsor Forest fairy scene in the last act there are times when
one might be listening to Berlioz, such is the delicacy of phrasing and
careful selection of tone-colours.
All this means that voices and orchestra have to be integrated very
carefully, which is rather easier in a recording than in most theatres.
It is done very well in the new RCA Victor production (
SER 5509-11,
£6), featuring Geraint Evans in the title role with the RCA Italiana
Opera Orchestra and Chorus under Georg Solti. Our only serious
criticism of the performance is that the orchestral climaxes are, perhaps, slightly overdone, particularly when the full brass is in action.
The supporting team of singers contributes in aspirited and musicianly
fashion, while Evans' Falstaff is funny, boisterous or mock-delicate as
the occasion demands.
The recording is a Dynagroove issue, which presumably accounts
for the rather high mean recording level and consequent silent background. If the anti-distortion aspect of the Dynagroove process is
working correctly the high signal- level should not lead to a sense of
strain, but we must report that when using styli in the 0.5-0.7 thou
range the voices do reach distortion level fairly frequently and the
orchestral brass is strident. A slight over- brightness is easily corrected, but asense of near-overload is always lurking. The quality is
quite definitcly improved with an elliptical stylus (so much for Dynagroove and minimal distortion with a0.7 thou tip) and is then so good
for most of the time that we are happy to recommend this Falstaff to
readers with the very best pickups.
The tonal and spatial qualities of the recorded sound have a Decca
rather than RCA character, giving the performance a lovely sense of
space and freedom. Impressions of distance or nearness are aided by
a beautifully reverberant hall, and the orchestra produces a grandly
spread-out sound. The dynamic range seems exceptionally wide.
Stereo is used convincingly for singers' movements and to set the
aural scene, without any sense of artificial contrivance.
The three discs are housed in an album and a substantial book
contains notes and libretto in Italian and English.
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PIONEER MONAURAL
AMPLIFIER WITH
INTEGRATED AM FM TUNER

8,

•

Specification: Power output 10 watts.
Output impedance, 4, 8 and 16 ohms.
,
Circuit includes 12 valves and 2 diodes.'
•
Inputs for magnetic and crystal pick-up,
microphone, tape and auxilary. Controls
--_
provided: Volume, bass, treble, selector,
tuner, loudness and treble cut. Tuner covers Medium Wave and Short Waveband
3.8-12 m/cs, and VHF FM 80-108 mks. For 200-250 V A.G. Mains. In free standing
metal cabinet, with illuminated glass dial and attractive knobs. SizeI41 • 104 x41 ins
Provides facilities for recording and play-back of tapes. New, unused and boxed.
Listed at 57 guineas.

LASKY'S PRICE 29 GNS.

Carriage FREE

PIONEER STEREOPHONIC AMPLIFIER WITH INTEGRATED
AM FM TUNER
A superb stereo amplifier,
rated at 7 watts per channel
with
a combined
Medium,
II
I 11 dir jr, ilt
Short and F.M. Tuner. Specifi.
ded t' l e
---"'-'
cation: 15 valves and 3 diodes,
4
.4="••••""*"
- ,
'
Tuner covers Medium Wave,
Short Waveband 3-8-12 mks,
and VHF FM 88-100 m/cs. Suitable for multiplex radio (stereo). Outputs 8
and 16 ohms Loth channels. Inputs for magnetic and crystal pick-ups, plus auxiliary
input. Controls: Bass, treble, loudness, volume, selector and tuning. Magic Eye
indicators. For Mains Voltage 115-230 V A.G. Provides facilities for recording and
play-back of tapes. In free standing metal cabinet with illuminated glass dial and
attractive knobs, size 161.. 131 • Si ins. Full circuit and data supplied with each unit.
New, unused and boxed. Listed at 77 guineas.
.
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LASKY'S PRICE 49 GNS.
WEARITE

Carriage FREE

Model 4 A Tape Decks— New & Boxed

Listed at £42

LASKY'S PRICE £33.12.6

METRO-SOUND

High definition Cor Reflex
Model M- IListed at £36
Model M-2 Listed at £ 17.10

Classic Range of Loudspeaker Systems.

The MINIMITTER ' BIRDCAGE F.M.' AERIAL

LASKY'S PRICE £24. 0.0
LASKY'S PRICE £ 10.19.6

CONNOISSEUR

Craftsman III 3speed motor and T.T.
Unit. Listed at £22.19.6
LASKY'S PRICE £ 19. 4.6
Craftsman II 2speed motor and T.T. unit
Listed at £ 17.2.11
LASKY'S PRICE £14. 7.6
Craftsman Model B3-speed Motor and T.T. Unit
Listed at 27 gns.
LASKY'S PRICE £22.15.0
Craftsman Junior Loudspeaker system
Listed at £7.11.10
LASKY'S PRICE £5. 6.6

COLLARO
Unit.

4TR200 4- speed Transcription motor and T.T.
Listed at 17 gns.
LASKY'S PRICE £9.19.6

TRUVOX Tape Recorders— Model R-64 + track
New and tested
LASKY'S PRICE
R-64 shop soiled— untested
LASKY'S PRICE
Model R-62 + track 2speed.
LASKY'S PRICE
New/tested
R-62 shop soiled— untested
LASKY'S PRICE
Carriage and

2 speed.
24 gns.
21 gns.
22 gns.

THE Outstanding V.H.F. Aerial Design
No other F.M. Aerial offers all these advantages:—
* Extremely High Gain-9.5 dB.—Allows your Tuner to
reach its designed performance.
* Full Wave Elements, with large "catch area", give
freedom from interference.
* Elimination of vertically polarised signals gives complete
freedom from aeroplane "flutter".
* Accurate Impedance Matching to feed line gives
maximum signal transfer.
* Compact enough to install in any loft space if desired.
* Accurate Tuning Facility incorporated.

18 gns.

Packing EXTRA on all the above

items

STOCKS ARE VERY LIMITED AND ALL GOODS ARE OFFERED
SUBJECT TO BEING UNSOLD

33 TOTTENHAM COURT ROAD, W.1

2minutes Oxford Street. Nearest station, Goodge St. MUSeum 2605

207 EDGWARE ROAD, W.2

Few yards from Praed Street. PADdington 3271/2.
Both the above Open all day Saturday. Close 1 p.m. Thursday.

Your Tuner deserves the best signal you can give it
Price: £5.4.6. (
inc. carr.)

reelljSuro.
152/3 FLEET STREET, E.C.4
Near Daily Express Building. FLEet St. 2833. Open all day Thurs.
Close Ip.m. Sats.

For full, illustrated details please write:
Minimitter (1964) I.td.,
Albion Mews, Kilburn High Road,
London, N.W.6. (
Tel: MAI 5588.)

MAIL ORDERS TO OUR HEAD OFFICE: 207 EDGWARE ROAD, W.2
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our readers write
After all, in spite of agreatly increased interest in high fidelity, due in
no small measure to the Audio Fair, it must be admitted that the vast
majority of the British Public still listens to its Radio on a small set
(often a transistor) and still plays its records on a Record- Player, or
at most, a Radiogram; the records themselves tend to be kept on a
table with piles of magazines. Surely these people are not going to be
suddenly converted to high fidelity by a " bigger and better" (?)
exhibition to which admission is by payment.
It is my own view, for what it is worth, that the Audio Fair should
remain a small exhibition for enthusiasts only and that only those
products that measure up to a certain specified minimum in quality
and performance should be exhibited.
Ivery much hope that the Audio Fair will continue to be held in
substantially the same form as at present, though of course with added
improvements from time to time, and that iiiFi News will continue to
give it full and active support.
Yours faithfully

. .. about the Audio Fair
From: J. Hone, 10, Aldboume Road, London, \ .
12.
Dear Sir:—Was the Audio Fair meant for me- 1wonder'? After
visiting the 1964 Audio Fair Ifeel that Imust agree with your views
about this Exhibition. Who is the Exhibition aimed at, Iwonder?
Iam an advanced amateur recording enthusiast and music lover and
haven't really enjoyed a ` sound' Exhibition since the early BSRA days
at the Waldorf Hotel. There were far less exhibitors, but an enjoyable
day could be spent, not only discussing problems of sound reproduction,
but listening to good quality realistic sound from good loudspeakers.
And this was mono!
Removing the " spectacular, super hi-fi discs and tapes" that the
various manufacturcrs have picked out, we find there are, perhaps, no
more than three names of loudspeaker firms which still, as always,
offer the best quality reproduction. And why must the amplifier
controls always be set for a flat response? Iwonder what all those
other switches and knobs are for? Among my collection Ihave over
500 78 rpm discs. Fortunately Iknow how to deal with these records,
but do the amplifier makers ever show us how their filters function?
For the pure music lover there were some expensive console and
separate units available. For the tape enthusiast there were tape
decks, loudspeakers and recording amplifiers all separately displayed
by assorted firms. For the practical tape enthusiast, what was there?
Components and a few gadgets all stuck up on show stands, but I
wonder just how many manufacturers bother to explain their applications. Ifound that as Iam quite well informed, as far as the sound
scene is concerned, if Ispoke too technically to most Exhibitors they
turned away to amore * gaping' type of customer.
Are they really trying to sell their products? Equipmentwise, its
true to say that despite the awkward surroundings and acoustic treatment (or should it be unacoustic!) of the Hotel bedrooms, the quality
of reproduction possible to obtain is very good from quite a fair
percentage of the firms exhibiting.
We have reached a high level of high quality sound reproduction
and because of this the final effect on our senses seems to register a
sameness in quality. Nothing spectacular seems to be happening, so
when someone comes along with a ' gimmick' he is immediately
criticised by all and sundry. What Ilike, they don't and vice-versa.
That's life, isn't it?
Iwill leave you with something to think about. Those people who
are after realism in sound reproduction should stop to think for a
moment that the quality of reproduced stereo sound can be so good
that it is completely unnatural.
The performers are there all right. Before your very eyes, as they
say, but these are probably studio recordings—you are really there only
when the recording is made with an audience.
Background noise and atmosphere are always with us and most
tape recording enthusiasts are constantly trying to get rid of it from
their studio recordings at home, but background noise and atmosphere
must be present to give acompletely realistic reproduction and feeling
of being there, in stereo, that is, yet only one Exhibitor played a ' live
concert' record complete with cheering audience and played it at a
realistically loud level. You were there among the audience, quite
definitely, and it was hard to believe that you were standing in asmall
Hotel bedroom and you only realised this when the record ended.
And, with due respect to this particular exhibitor, the reproduction
was not 100% high fidelity as we have come to know it, yet it was very
realistic indeed!
If the fi is too hi then the result is not truly lifelike.
Yours faithfully

.about video and audio bandwidths
From: R. N. Baldock, Harrow, Middlesex.
Dear Sir:—In the otherwise excellent article by John Crabbe
covering our visit to the BBC (page 982, May), there appears to be an
error regarding the relative information rates necessary to allow
satisfactory transmission of video and audio signals. The theoretical
maximum information rate that achannel can handle is proportional
to the product of its bandwidth in c/s and signal/noise ratio in dB.
Hence the video requirement, from this aspect alone, is about 100 times
more stringent when based on the quoted parameters.
Howev ,
cr, in practice, other factors are involved and the difficulty of
making meaningful comparisons emphasised when, for instance, considering the system linearity. From the video aspect, phase linearity is
of prime importance, but for audio signals this is of secondary interest
compared with the achievement of low amplitude distortion.
Yours faithfully

. .. about special broadcasts
From: E. W. Pitts, 71, Bromsgrove Road, Studley, Warwickshire.
Dear Sir:—Thank you for your extremely interesting and informative article on " BBC and HiFi" ( May issue).
In my opinion two of the statements made in the article seem to
sum up the whole position. ( 1) " The BBC has to cater for a wide
range of listeners, including those who would use the Verdi Requiem
as unobtrusive background music . . . broadcast speech must be heard
above washing machines etc." ( 2) On occasions when everything is
just right the BBC has shown that it can produce superb quality in
mono. . . .
This being so, would it not be possible for the BBC to acknowledge
the " important and influential section of its audience" and, on suitable
occasions, adopt a wider dynamic range, use special microphone
placings, etc., in other words, direct certain material to a specialised
audience.
These programmes could be indicated by aspecial symbol in Radio
Times and Iam sure would have agrateful and responsive audience.
Yours faithfully

. . . about listening limitations
From: Rev. P. E. Wadey, B.D., The Manse, Coldwell Street, Wirksworth, Derbyshire.
Dear Sir:— Iwrite to protest at the suggestion in John Crabbe's
article in the May issue that those who find the BBC dynamic range
too great have unsophisticated tastes or equipment. Iam familiar
with the listening conditions of many people. Iknow that the minimum
volume is set by two factors. The first is environmental background,
noise of passing traffic, etc., and the second is the size of the listening
room, the greatest dimension of which is often less than fifteen feet.
The size of the room also determines the maximum volume that can
be allowed without causing physical discomfort. However quiet
(continued overleaf)

. . . more about the Audio Fair
From: Dr. M. H. W. Holloway, 16, Hampstead Way, N.W.Il.
Dear Sir:-1have read the Editorial in the April issue of HiFi
News with interest and not a little surprise; some of the arguments
expressed therein appear to me to be fallacious.
As you rightly state, HiFi News has grown up with the Audio Fair,
and I would have imagined that you would have supported this
praiseworthy venture with all the resources at your command.
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READERS' LETTERS—(continued)
the background of FM, the background of the home can rarely be as
low as that of the concert hall. Against this background, speech must
be intelligible, which again sets a minimum volume and clarity for
speech. Mr. Crabbe appears to have made his judgements with almost
complete disregard for the fact that broadcast programmes are designed to be heard in homes and not in concert halls. In our home, too
great a dynamic range between one part of a programme and another
means that we have to switch off!
Yours faithfully
J.C. comments: Ithought Ihad bent over backwards in my article to
accommodate criticisms of this sort, but apparently even 30 dB is too
wide!

How flat is Flat P

. . . about automatic contrast control
From: R. A. Derry, 3, Branksome Road, Redland, Bristol 6.
Dear Sir:— In the May
News reference is made to the fact
that the dynamic range of the BBC's FM Broadcasts is restricted to
30dB because of the needs of the AM Network and " non hi-fi"
listeners.

So often do we read in tape recorder specifications " Frequency
Response Flat 40 to 16,000 cycles ", a statement completely
valueless unless qualified by the upper and lower limits of
deviation, in decibels, throughout the frequency range.

Would it be possible, 1wonder, for the BBC to modify their transmitted signal so that hi-fi enthusiasts could adapt their tuners to restore
the lost dynamic range? What I have in mind is a supersonic tone,
the amplitude of which would change by 10 dB (say) when the gain at
the studio was altered 10 dB, to compress the dynamic range. This
would operate an AGC circuit which would increase the gain of the
tuner by 10 dB, thus restoring the lost dynamic range. The subcarrier
frequency that the Americans use for SCA could be used. This would
not then interfere with future stereo broadcasts.
The tone could be obtained by ganging an extra potentiometer to

While the " Replay Amplifier" specification is worthy of note, it is the
overall " Record/Play" response which is most important, for
record and replay heads, and their associated circuits, are all
involved. In a Stero Machine, careful attention should also be paid
to ensure that both channels meet the specification and are
matched. Only in tape recorders designed up to aspecification rather
than down to a price may a manufacturer safely refer to a FLAT
response curve.

Tandberg Series 6 and Series 7 tape recorders meet an overall

the master gain control of the studio so that when the audio level is
changed, so is the amplitude of the tone. This tone could be sent along
the same line as the Audio, at the top of the programme line's frequency

Record/Play frequency response specification of 40 cycles to
16,000 cycles at a speed of 71 i.p.s., plus or minus 2 decibels
throughout the entire range. Factory trained engineers, in our own
works, verify that every Tandberg Tape Recorder meets this
specification before the machine is despatched to a Tandberg
Dealer.

In conclusion we quote from
WORLD, JULY 18/1963 :—

a review in

band, say 15-20 Kc/s. It would not matter if the line was 20 dB down
at this point. This would then go through the studio switching centre
without modification to any apparatus. It would be lost of course in
a GPO line, but the information could be sent separately along a data
channel which, because of the narrow bandwidth, would be cheap to
hire. One telephone line could handle all three services. When at
the transmitter, the signal's amplitude would be modulated by the subcarrier.
This is only an idea and it may be obviously impractical to anyone
with greater technical knowledge than myself, but it seems to me that
it would be cheap to install for the BBC and would not affect listeners
who want the volume range restricted. I would be grateful for any
comments that other readers may have.

AMATEUR CINE

"The Manufacturer's specification for an overall frequency
response of 40 to 16,000 c.p.s. 1- 2d.b. at 7# in. per sec. was easily
exceeded with a high grade tape. In fact our laboratory tests
revealed that it is possible to record and replay a frequency of
25 c.p.s., as well as approx. 19,000 c.p.s. In other words, the
Tandberg will handle the entire useful audio spectrum."

Yours faithfully

. . . about head examination
From: V. R. Brimmscombe-Wood, 21, Fairlop Road, Leytonstone, E.11.
Dear Sir:— I wish to join the general fracas over the subject of
whether stereo is worthwhile or not. Ihave a distinct dislike of using
technicalities or long words, so Icontent myself with basic English
and not too much even of that.
Imyself am happy to say that Iand visitors to my home definitely
get great enjoyment from stereo equipment that perhaps Ishould not
have afforded in the first place. The fact that this equipment repro-

Write for details of
Tandberg Series 6 & 7
Tape Recorders and
28 page booklet of
Technical Reviews.

Ta
ELSTONE

ELECTRONICS

duces stereo so much better than mono leads me to believe that . . .
I. If the people who criticise stereo have only heard it from records
via low grade or faulty pickup, then their criticism may be wellfounded but then they should take their pickup and get the head
examined.
2. If the people like me with expensive and well maintained equipment correctly placed are hearing what does not exist as has been
insinuated by some purists, then we need our heads examined.
3. Lastly Ispeak from a purely personal standpoint that if so many
people like me enjoy stereo so much more than mono, then there must
surely be some truth in the statement that manufacturers and research
boys are doing a good job in developing stereo. Consequently the
purists who still dislike stereo should maybe have their heads examined ?
Yours faithfully

LIMITED

Edward St., Templar St., Leeds 2. Tel : Leeds 35111 ( 7lines)
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AMPLIFIER
By L. N. HULLEY & K. JACKSON
Part 2

/40C C/S

PERFORMANCE & TESTS
similarly high amplitude, as the reservoir capacitor has less time in
which to discharge. The first type of rating is often referred to as an
intermittent music rating and is evaluated by working the amplifier
from astabilised power supply.
In the case of this amplifier the figure for the intermittent rating is
8W RMS and for the continuous sinewave the figure falls to 5W RMS.
The power varies as the square of the RMS voltage, and therefore the
peak power is twice the RMS power. As it is on peaks that amplifiers
start limiting this is possibly a more sensible specification. Thus for
this amplifier the peak or American power rating is 16 and 10 W
respectively. If a4ohm load is used, 12 W RMS is available from the
amplifier and power supply, but if the amplifier is used in conjunction with a stabilised power supply much nearer 20 W RMS is
available.

Tris hoped this report will show that despite the constructional nature

of the amplifier presented last month it is possible to obtain from it
aperformance doing justice to any other piece of equipment with which
it may be used. The main purpose of the report is to present in more
detail the results which have been obtained under awide variety of test
conditions and also to discuss some of the points which are likely to
arise when the amplifier is used in conjunction with other equipment.
To recapitulate, briefly, the amplifier consists basically of four stages
(see page 42, last month). Ti stage is an emitter-follower which serves
to increase the input impedance of the complete circuit into the region
of 50 K. T2 is the voltage amplification stage in that all the voltage
gain of the amplifier is developed in it. The negative shunt feedback
loop is closed on the base of T2 and the positive bootstrap feedback is
connected in the collector circuit. The negative feedback can never
be lost, wholly or in part, on account of the coupling resistor between
Ti and T2 stage, and TI stage itself. The remaining two stages are
connected in the quasi-complementary configuration.
This circuit arrangement results in only two transistors being used
in the common-emitter configuration, whereas in most of the other
commonly used circuits three of the six are so used. In this amplifier
only T2 and one of the output transistors are in common-emitter form,
which, as explained in previous articles, is the arrangement which
exhibits avery low cut-off frequency. For this reason it is possible to
use a general-purpose transistor like the OC 71 and still be sure of a
good frequency response for the overall amplifier. The circuit requires
very little more drive for full output power than many of the commonly
used low input resistance amplifier circuits being used today and
avoids many of the disadvantages associated with them.
1

Frequency Response
With aconstant input voltage of less than 0.5 V RMS full output is
available and the response is 1dB down at 10 c/s and 17 Kc/s approximately. The rate of roll-off at high frequencies is low, being — 2dB
at 21 Kc/s and — 3dB at 27 Kc/s. Some of this is due to the power
supply, but if a stabilised power supply is again substituted and the
signal increased to find the absolute power response, full power output
can be obtained up to 40 Kc/s. A slightly better response may be
obtained by further reduction of the 100 pF stability capacitor (C3)
but this would be at the expense of the gain-phase high-frequency
stability margin. It is felt that the value quoted is about the optimum,
and anyway the optimum varies from one amplifier to another.
In connection with the above, another point should be observed.
The sensitivity of the amplifier can be specified in the same manner
as a valve amplifier; that is, in terms of voltage input for full power
output. In many transistor designs the input impedance is so low that
the input current for full power output is amuch more useful specification. The emitter resistor of T1 does not determine the input resistance
as it is effectively in parallel with the 1.2 K coupling resistor for AC
purposes. The high value of the emitter resistor only serves to provide
good DC stability of the first stage. The AC input impedance of the
amplifier is therefore approximately ( 1.2 xgain of TI) K, the emitter
resistor of 10 K being large enough to be ignored.
Care over screening of the input leads has to be taken, particularly
if the gain of the particular TI being used by the constructor is near the
upper limit of the gain band. The input impedance will then be in the
region of 100 K.
Noticeable induced hum can arise unless this
precaution is taken. After the first stage of the amplifier, however, all the
impedances are low. With low input impedance transistor amplifiers it
is often admissible to use unscreened input leads. The hum level and
noise level depend greatly on the output resistance of the driver source
(this is true in all good amplifiers), and dictates to a large extent the
amount of screening required.
It is in this direction that transistor pre-amplifiers score over valve
circuits, as they usually have an output impedance of less than 10 K.
It should not be assumed from this that the hum level of the amplifier
is high. In fact, what has been said is common to all amplifiers. The

Important Yardsticks
Possibly the two most important yardsticks by which an amplifier is
judged are its output power and frequency response, taken in conjunction with its generation of non-linear ( harmonic) distortion. Probably
what classifies the amplifier is its power delivery. In fact all these
features will be related by considering them together; if this were not
done the specifications quoted would be almost without value. Often
information of this type is given inadvertently but at other times parameters of performance are omitted or inadequately qualified so as to
obscure the truth. It is hoped that any lapses in this specification fall
in the former category and not the latter. For instance, it is not only
important for the amplifier to have a certain power output but this
output should be available over the whole audio frequency spectrum
or as near it as possible. Also, the power should be available at a
reasonably low level of harmonic distortion. The American Standard
requirement of better than I % at full power output and at all other
intermediate power levels seems to be asensible upper limit.
Before continuing, some comment is also necessary on the different
interpretations of the power rating of an amplifier. In last month's
constructional article it was explained why the negative HT rail falls
on sustained signals. Thus for short signals like a clash of cymbals
more power is available than for, say, a sustained organ note of

(continued on page 113)
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as personal
as your
fingerprint!

More

flexible

than

ever before!

Lowest

ever cost!

TAILORED TO THE LIMITS
OF HUMAN HEARING!
A breakthrough in stereo listening, the S. G. Brown Diplomat
Personal Auditorium was enthusiastically received at the Audio
Fair.
Basically the equipment comprises aheadset of advanced design,
using ceramic Piezo-electric transducers, making possible an
excellent frequency response over the exceptionally wide range
of 20-17,500 c/s. The headset is teamed with a newly developed
control unit giving electronic channel mixing to any degree from
0-100% and independen tsound level control at each ear.
The combination in a lightweight headset of extreme flexibility of
control over a range extending to the limits of human hearing, with
the privacy of personalised listening at any time or place without
inconvenience to others—all within the compass of a neat case only
11 in. x 9 in. x 3k in.—offers opportunities for entertainment never
before possible, at lowest ever cost.
Write now for full details and specification of the Diplomat and
name and address of your nearest stockist.

A
rie HAWKER SIDDELEY
COMMUNICATIONS

COMPANY

DIVISION

S. G. BROWN LTD., COMMUNICATIONS DIVISION
King George's Avenue, Watford, Herts.
Telephone: Watford 23301 Telegrams: Radiolink Watford Telex: 23412- Radiolink Wtfd.
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TRANSISTOR AMPLIFIER—( continued)
hum level was measured on the amplifier in the usual fashion, with
the input shorted and the specified power supply connected. The level
was found to be well over 60 dB below the full output power level.
It must be made clear, however, that this figure does not mean the
same thing when quoted with reference to avalve amplifier. The reason
for this is the much wider variation of power supply current that takes
place in a transistor amplifier. This variation not only causes the
power supply voltage to fall as the current drain increases, but also
as the 5000ILF reservoir capacitor discharges more for the higher
current levels so the ripple or hum content increases. This is only
true to an insignificant extent with valve amplifiers on account of the
variation-of-current requirement being much less. It can be seen that
the hum level in transistor amplifiers increases as the output power
increases, which is just the time when it is admissible as the introduction
of small amounts of hum on excessively loud passages is completely
masked.
A Stabilized Supply ?
Possibly the correct power supply for a transistor amplifier is a
stabilised one, which avoids these two disadvantages and can have
the advantage of providing overload protection. For the amateur
constructor they can be difficult to set-up and they would increase
the cost of the amplifier considerably in this instance. Consequently,
the use of a stabilised power supply has been avoided.
Non-linear distortion tests were performed with the aid of a Marconi
wave-analyser at power outputs of 01, 2 and 4-5 W RMS. In most
instances harmonics up to and including the fifth were observed. The
idea of a low-level distortion test was to investigate the presence of
any crossover distortion effects. Even so, the total harmonic content
seemed only to vary very slightly over the three ranges taken, being in
all cases less than 0.3% up to 5-6 Kc/s and 0.5% at 10 Kc/s. The
relative proportions of the harmonics were 1 : 4 : 5 : 4 for the 2nd,
3rd, 4th and 5th harmonics respectively. If, however, the 100 µF decoupling capacitor (C5) in the emitter circuit of T2 is omitted so that
a large amount of negative feedback is lost, the 2nd increases by a
factor of 36. The corresponding increase in non-linear distortion
raises the total figure to over 1%.
As most transistor power amplifiers have a large amount of direct
coupling and transistors are very temperature-sensitive, it is important
to investigate the variation of the quiescent conditions of the amplifier
with changes of ambient temperature. The test was carried out in the
following manner. The power supply of the amplifier was disconnected and a stabilised one was used in order to allow continuous
sine-wave testing despite the inevitable increase in quiescent current.
The amplifier was then placed in a temperature-controlled oven.
Four features are of importance in respect of this particular amplifier. The first is the variation that the output rail " X" may undergo.
The second is the variation of the emitter voltage of T1; its specific
value is not important but it is desirable for it to stay in the range — 5
to — 25 V. Thirdly, the maximum output power should still be available, and fourthly the standing current should not be so excessive as
to cause thermal runaway.
The temperature was first elevated to 40°C. The rail " X" and the
emitter of T1 did not alter significantly. The standing current was
constant at approximately 200 mA and full output power of 5W RMS
was available. The amplifier was left working under these conditions
for approximately half an hour, during which time no signs of thermal
runaway occurred. Incidentally, the standing current was set at 35 mA
in an ambient temperature of 25°C. The temperature was then elevated
to 50°C. The rail " X" again was relatively unchanged but the emitter
of T1 changed fairly uniformly with temperature at a rate of 0.2 V/°C.
The standing current during this second half-hour of testing increased slowly from 460 mA to over 800 mA, during which time full
output power was available. The full output power tests were discontinuous due to the multiple failures of the fuses which were being
used at a current level in excess of their rating. Eventually the test
had to be discontinued as the trip limit of the stabilised power supply
was reached. It should be pointed out to readers who are disquieted
over the high level of standing current that this is not peculiar to this
amplifier but a feature which is common to the quasi-complementary
output configuration.

Ioo cis

250 C/S

FIG.2.
SQUARE-WAVE
RESPONSE

5 KC/S

10 KC/S

It is also not nearly so troublesome in practice as one might expect.
As 40°C corresponds to 104°F and 50°C to 122°F, it means that even
under the most abnormally hot British conditions this amplifier will
be unaffected in its performance. For higher ambient temperature
usage the amplifier should be initially adjusted for standing current
at a higher temperature than 25°C. This procedure mitigates to a
large extent the effect. Thus if the constructor has ahouse temperature
on average of 80°F it is preferable for the amplifier to be set initially
under such conditions. Whatever ambient temperature is chosen, it
is a safe precaution when setting- up to leave the amplifier running for
an hour after the current has been set. It should not change by more
than 10% unless aleaky transistor is in use.
Along the same lines, it may be feared that the hum level of the
power supply might become obvious. Possibly the best evidence that
can be given here is that of experience. In over three years' use of
this and similar amplifiers, all driven by such ' simple' power supplies
in large varieties of ambient conditions, not the slightest evidence of
hum from this direction has ever been present. The * simple' type of
power supply can be useful because of the hum it does generate. If
the hum level at any time becomes audible it does quickly tell the
user that the quiescent current of the amplifier is far in excess of the
normal level and that something is incorrect in the system.
Stability Tests
The amplifier proper is really from the coupling capacitor ( C2)
onwards, as the main feedback loop is returned to the base of T2.
Consequently only this part of the amplifier was investigated for
Nyquist stability, but the complete amplifier was tested with squarewaves and reactive loads. As T1 is a straightforward emitter-follower
stage, gain/phase investigations on it would be frustrating and futile.
The principal feedback loop offers shunt feedback, and for this reason
voltage gain/phase plots are not only difficult but also of little value
as the circuit, being transistorised, is current-actuated. It is the amplitudes and phases of the input and feedback currents that decide
whether the amplifier is stable or otherwise.
The equation to the locus of the variation of the gain/phase point
then simplifies to the familiar formula: A/(1 —/3A), but A is the current
gain and
is the fraction of the output current feedback. The test
was performed by disconnecting the emitter of T1 and driving the
new input point with a 39 K resistor. This resistor, in acting as a
constant-current source to the amplifier, defined the phase and magnitude of the drive current by the voltage across it. The feedback current
also flows through a 39 K resistor ( R6) from the output rail " X".
However, it cannot be disconnected, otherwise the quiescent conditions
of the amplifier are disturbed. Fortunately, this type of feedback has
the advantage of providing quite a high degree of feedback even when
the feedback resistor is large, as in this case. Because of this the
resistor can be split into two equal halves and decoupled by a large
capacitor without significantly disturbing the input or output. Thus
open-loop gain/phase tests cam be performed. The feedback current
that would normally flow through the 39 K resistor is defined in gain
and phase by the output rail " X".
Both sources now being of approximately the same impedance, the
locus of the gain/phase point can be plotted by straightforward comparison of the relative phases and amplitudes of the voltages of the
input and the output rail " X". As the decoupling capacitor was
connected the overall gain of the amplifier increased by a factor of
almost 10, indicating, on the amplifier under test, almost 20 dB of
negative feedback. This is, of course, only the feedback associated
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Spotlight on versatility.
MODEL STB1
A mono/stereo record/replay unit comprising a4speed
tape deck twin recording and twin replay pre- amplifiers
suitable for use with external Hi- Fidelity amplifiers.

Record and monitor

8

upper track

Record and monitor - lower track

Transfer of lower track recording
to upper track

Record stereo with monitoring

Transfer of upper track to lower
track, adding a synchronised
signal

11

Record on lower track with
monitoring whilst playing back
upper track

5

Transfer of upper track recording
to lower track

Transfer of lower track to upper
track, adding a synchronised
signal

Record on lower track without
monitoring

Replay only upper track

Record on upper track with
monitoring whilst playing back
lower track

Replay only lower track

Record on upper track without
monitoring whilst replaying
lower track

Stereo playback

The above table of functions gives some
idea of the versatility of this brilliant new
design from Brenell. The recorder is
built as one unit and can be removed bodily
from the carrying case for transfer to a
HiFi Console.
For details of this and other models,
write to sole manufacturers:

BRENELL ENGINEERING CO. LTD

la DOUGHTY STREET, LONDON, W.C.1
Telephone: HOLborn 7356/8

00602
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TRANSISTOR AMPLIFIER--( continued)

FIG. 3.

with the feedback loop; in addition the quasi-complementary output
pair configuration has 100% voltage feedback and is thus very linear.
Really the only purpose of the loop feedback is to linearise T2 and
extend its frequency response. It is these two forms of feedback, but
principally the former, which give rise to the very low source- impedance
of these circuits to be discussed later.
Nyquist's criterion of unconditional stability is that the amplitude
of the feed-back current should be less than the magnitude of the
signal current at the frequency where the feedback becomes positive,
i.e. the phase of the output has changed by 180° relative to the input.
It can be seen from the curve in fig. 1that the margin of stability is
almost 90°. When the gain is unity the phase advance is 97°. However, unconditional stability is not the only requirement of an amplifier as it must not ' ring' when subjected to transisents, or if it does the
ringing should be supersonic and of sufficiently small amplitude to
avoid the possibility of destruction of tweeters or the disruption of
the normal AF performance.
To test for evidence of this the amplifier was subjected, on 15 ohm
load, to asquare-wave input. From the curves shown in fig. 2 it can
be seen that there are no signs of ringing. The amplifier was then tested
on both a three-speaker system and a single-speaker system in a
similar manner, the waveforms were similar and showed no signs of
ringing. The amplifier was then tested with various reactive loads.
Using inductive loads ranging from a few millihenries to 500 mH,
with which several fuses were destroyed at low frequencies, there were
no signs of ringing. With capacitive loads up to 0-2 le the amplifier
showed no signs of ringing, and above 0.3 iF the result was the same;
but anarrow band of loading around 0.25 iLF produced aring on the
top of the waveform (fig. 3). This agrees with the Nyquist plot, for
if the point where the gain equals unity were advanced by an angle of
almost 90°, such as may be obtained by this method of loading, the
amplifier would be unstable. If required, this ring can be eliminated
by increasing the size of the 100 pF stability capacitor (C3) but this
would be at the expense of the square-wave shape at 10 Kc/s, and the
power response. If the capacitor is increased to 300 pF the ring disappears but the power response is 3dB down at 15 Kc/s. At high
frequencies these tests were again heavy on fuses.

WAVEFORM WITH
0.25,JF LOAD

The discussion on fusing of the amplifier should not discourage the
would-be constructor who has little knowledge of transistors. He
should not be led by the above to the conclusion that every time he
turns the volume up too much he will suffer the inconvenience of
replacing a fuse. In fact with normal usage and the usual musical
signal inputs it is safe to say that the fuses will never blow. It is only
in the most extreme overdrive fault situations that the fuses will act
to save the transistors.
The output resistance or source-impedance that the amplifier
presents to a loudspeaker was tested by observing the shrinkage in
amplitude of asine-waveform at the output with the aid of an oscilloscope when the load resistance was reduced from 15 to 10 ohms. The
oscilloscope amplifier was set at 0.5 V/cm. The shrinkage was
present but less than 0.1 V, showing the source- impedance to be
considerably less than 0.2 ohm. If the amplifier is correctly designed
it is quite feasible to drive 15,8 and 3ohm loudspeakers from the same
point, namely the rail " X", without the need for matching. This is
not true for a valve amplifier where the load has to be reasonably
constant in value and correct, otherwise the load-line does not lie in
the optimum part of the anode characteristics of the output pentodes,
ultralinear or otherwise. A valve amplifier cannot be blown up on
short-circuit loading but a transistor one can, a feature which on the
face of it seems bad but from atheoretical viewpoint it is agood one.
It shows just how much more the transistor amplifier can perform as
aconstant-voltage source than can the valve amplifier, and how it can
perform better over wide ranges of loading conditions. With valve
amplifiers the distortion with mismatching is audibly obvious. When
asingle speaker unit is loaded with an enclosure the variation of input
impedance can be as large as 3or 4 : 1, and it is in this direction the
transistor amplifier has adistinct advantage.
If an 8ohm loudspeaker is used in conjunction with the amplifier
just over 9W RMS is available. The figure should be double that of
the 15 ohm loudspeaker, but on account of the increased current
drawn from the power supply the level is slightly below the theoretical
ratio. The amplifier functions satisfactorily with 2-3 ohm speakers,
but in fact no measurements have been performed.

More Stable
It should be appreciated that this amplifier is inherently more stable
than other types like the Tobey and Dinsdale circuit, as the feedback
only embraces three stages and not four as in most other designs. In
most other commonly used arrangements this usually involves both
Ti and T2 being in common-emitter, with the result that unless care
is taken the circuit can often be perilously near instability.
Fuses have in the past principally been regarded as only asecondary
means of protection. It has, however, been the experience of the
authors to observe that almost all the failures that occur in transistor
audio amplifiers are caused by current overloads giving rise to failure
by thermal runaway. Failures of this type usually occur a lot
more slowly than most people realise. It is true that the actual failure
of the transistor occurs in milliseconds, but the initiation of the process
of failure may start minutes or even hours before. As aresult of this,
ordinary fuses are, if chosen carefully, very effective.
Three basic factors have to be weighted against each other. These
are the maximum available output power required, the current and
power rating of the transistors, and the maximum rating of the fuses.
At 5W power the output transistors are being very conservatively
used on current and dissipation rating, but the 500 mA fuses are
being used on their limit. The thermal time-constant of an 0C22 is
in the region of 10 msec and that of a500 mA fuse is probably in the
region of 50-100 msec, but as the fuses are near the limit and just
about to blow it is probably not surprising that the fuses fail before
the output transistors.
Turning to the fuses Fl and F2, it would be desirable to have them
rated at 20 or 30 mA so that the drive to the output transistors is
restricted and the driver transistors are protected. Unfortunately the
resistance of even 30 mA fuses is too high as it tends to increase the
source-resistance and limit the output power. However, 60 mA fuses
have aresistance of approximately 27 ohms and can be used successfully, but the maximum available output power then falls to 4.5 W
RMS for acontinuous sine-wave input.

A Small Clarification
The diagram showing the disposition of holes in the heat-sink for
the output transistors (page 45 last month) could be misleading because
the emitter and the base lead-out holes should be on aline below the
centre of the encapsulation. When viewed on the lead-out side in such
amanner that this is so, the emitter is on the left and base on the
right, even when the wires are not marked `E' and '
B' as sometimes
happens with the OC 22. Also, we omitted to mention that the
ASY 28 has its emitter lead-out wire nearest the tag on the rim of
the encapsulation; the base is the adjacent lead-out connection.
A word of warning to intending constructors who wish to retain
their FM tuners to drive the amplifier directly: the tuner should have
its own power supply as the normal HT and filament supplies are not
available. This is also true for avalve pre-amplifier. For constructors
who already have transistor pre-amplifiers with output impedances of
1or 2K the whole of T1 stage may be omitted, with the drive being
connected to the TI-T2 coupling capacitor (C2). Conversely, for
constructors who require long leads between the pre-amplifier and
power amplifier a good suggestion may be to include Ti on the end
of the pre-amplifier so that the long leads are terminated at both ends
with a relatively low impedance, thus reducing the possibility of
induced hum. Next month we hope to give details of atransistorised
pre-amplifier for use with the power amplifier.
The authors wish to express thanks for the use of laboratory facilities
at the Bradford Institute of Technology during the development of
this amplifier.
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Exciting Sound on
Elaborate Engineering

N a letter published recently in our contemporary Wireless Wo ld
I
concerning BBC FM quality, I suggested that some listeners to
r

Ho/me Moss might use the Sutton Coldfield or Llangollen stations to
obtain a better standard of audio reproduction—particularly of the
Light and Third programmes. A HiFi News reader— Mr. D. R. Smith
of Wigan—who saw this letter correctly deduced that what makes
listening to Ho/me Moss (
and certain other stations) so objectionable
has little to do with high frequency losses on the longer programme
circuits, as appears to be widely believed.
The real reasons for complaint can be attributed to emphasis of the
lower frequencies causing ' chesty' voice reproduction and peaky oversibilance effects in the 5-7 Kc/s region. The resulting unpleasant
reproduction may be further exaggerated by uneven response of the
speaker system. Accordingly, Mr. Smith tried to receive Llangollen
and Sutton Coldfield only to find that his so-called ' hi-fi' tuner was
unable to separate these stations properly. With the domestic radio
bought for his wife's personal use, however, results were very much
better with less background noise and improved selectivity.
Who is in the hi-fi business and who is not, asks Mr. Smith. I
would answer by pointing out that many firms now producing tuner
units began their businesses designing and building audio amplifiers.
Since audio engineering and radio engineering are worlds apart it is
only to be expected that the manufacturer of afirst-class amplifier may
have difficulty in producing acorrespondingly excellent tuner. Furthermore, tuners do leave assembly lines without having been properly
aligned due either to lack of suitable staff or equipment. Prospective
purchasers are not blameless either. Many atuner is bought on looks
alone, the inadequately worded specification rarely being questioned.
No standards are laid down here by which we may easily judge the
performance of tuners, but when aspecification is in doubt, the maker
should be consulted on doubtful points. If his replies are really frank
and helpful then his product may be worth considering. Ishall have
more to say about tuners another time. My Wigan correspondent has
now overcome his initial difficulties and no longer has to tolerate the
transmissions from Ho/me Moss. He now enjoys an audio bandwidth which compares well with that from Wrotham. If other listeners
followed Mr. Smith's example and wrote to the BBC in sufficient
numbers, Ibelieve that the feeds to Ho/me Moss would be improved.
Cross-channel reception conditions were frequently excellent during
May, with the usual French stations often coming in for several hours
at strengths exceeding 60
Igather that the France-Inter network
on 94-7, 96-5, 96-8, 97-8 or 99-6 Mc/s, is almost as popular with
listeners here as the FM Programme. This is probably due to the time
allocated to popular music and the interesting exchange programmes
with RAI Italy which have been of avery good technical standard.
During the afternoon of May 11th, astrikingly beautiful cloud layer
was to be seen over southern England drifting north-east in a light
south-westerly airstream. Its presence along with the anticyclone
over Europe suggested astable atmosphere and aparticularly pleasant
evening's listening ahead. This proved to be so, particularly in eastern
England where measured signals from the Dutch station at Goes
increased from 20e at 21.00 to 55 ti.V at 21.30 on the Hilversum 2
frequency of 95 Mc/s. Belgian station Ruiselede at 98-6 Mc/s was also
strong at between 50 and 80 µV.
Reception of the nearer German stations was not similarly influenced by the prevailing region of low-level refraction over the Low
Countries, so that initially the Band appeared quiet to West Germany.
For the benefit of those who did switch off, therefore, the following
may be of interest. At 23.03, Teutoburger Wald (
90-6 Mc/s) was being
heard in Buckinghamshire broadcasting the News over the NDR/WDR
Programme 1network. The programme of late night music began at
23.20 with Adalbert Luczkowski conducting the Cologne Dance
Orchestra. By 23.40, this programme was also receivable from Münster
(92 Mc/s) and Harz (
89-9 Mc/s). Following the midnight weather
report this network closes, but the Harz transmitter remains on the
air in order to broadcast a special ' Night programme'. This is
broadcast throughout the Federal Republic from selected mediumwave and FM stations and consists of light music and news summaries.
The programme is contributed, in turn, by the various broadcasting
concerns and on the night Iwas listening came from Berlin.
And here Imust end for this month with a reminder that reports
for use in this column should be sent to our new address at Croydon
to arrive not later than July 20th.

AKAI
TAPE RECORDER

The Model M-7 has the world's first amazing CROSS
FIELD recording device.

It has brought a revolutionary

technique to record at a frequency response of 40
to 13,000 cps at the slowest tape speed of 1% ips.
Other remarkable features: 2 other speeds ( 33
4 ", 71
/
/2"
'sec);

15 ips

kit

available;

automatic

shut-off;

high

speed hysteresis synchronous motor with two separate
coil windings.

e.

MODEL 345
Engineered for professional use, this has every device
and feature that a professional operator wants on a
tape recorder.
fessional

Amateurs can also enjoy a thrilling pro-

acoustic

automatic

experience.

reversing

and

Other features include

repeating;

4- track

stereo'

monaural recording and reproducing; 3 motors and 3
heads; built-in 20W stereo transistorized power amplifier ;
10%" reel adaptable; automatic shut-off ; remote control; all push button system; dual self-contained speaker ( 6.5" round).
For more information, write to our Tokyo office (Mr. S. Sakai) or our distributor.

AKAI ELECTRIC CO., LTD.
OHTA-KU, TOKYO, JAPAN
U.K. D'
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By A. H. UDEN

THE PULLIN OPTICAL CO., LTD.
Ellis House, Aintree Road, Perivole Greenford, Middlesex
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1

minimum of 0.0003 inch to get the right length on the spool. Orientation of the particles in awet tape coating ( p. 143) is limited by their
tendency to aggregate in the field, not by lack of available field strength,
and proper design of the orienting magnet can limit the directional
difference in sensitivity to less than
dB not 2dB. Bulk erasure
before packing ( p. 150) is as necessary for unoriented tapes as for
oriented; the slitter knives and winding frames can make tape noisy
as much as an orienting magnet. Finally, on my pet subject of level
meters ( p. 232): Idon't think Mr. Spratt will get very good recordings
if he adjusts the recording gain control " until the pointer just kicks
perceptibly on loud passages."
But these are all pretty trivial quibbles as far as most readers of the
book will be concerned, and no doubt they will be attended to in future
editions. Icould find nothing anywhere to confuse or mislead anyone
seriously. Since the book sticks firmly to its subject throughout (even
the " Sound Reproduction and Electroacoustics" chapter is short and
strictly relevant) Ican thoroughly recommend this as the best available
value for money if you want to know in detail what a magnetic recording system contains, how it is put together and how it works.
This is basically such a sound book that, long after the author
(whom God preserve) has left us, we shall undoubtedly find posthumous
editions of " Spratt" open on engineer's desks. My first Spratt never
did manage to collect more than a few days dust at a time, and this
one won't, either.
G. C. B.

MAGNETIC TAPE RECORDING. By H. G. M. Spratt. Second
edition, 382 pages, 203 illustrations. Price 63s. Published by
Temple Press Books Ltd., 42 Russell Square, London, W.C.1.
experts or students of any subject refer to a book simply
W HEN
by the name of its author, it means the book is full enough and
good enough to have become astandard text on the subject. The book
under review here has been known as ' Spratt' almost from the day
its first edition appeared, and one need really say little more about its
general qualities than that.
The first thing that strikes one in this edition is the clearer typeface
and better paper, which makes it much easier to read than its predecessor. The second, for those who already have afirst edition, is that one
doesn't get lost; the overall arrangement is exactly the same as before
and, although much material has been added and rewritten, it has
been done so skilfully (and put in just the right places) that one feels
it must have been there all the time. Iwent through the two editions
side by side and ended up with four foolscap pages of notes, ranging
from the changing of one word to make a meaning clearer to the
addition of six pages of material on one modern application.
This kind of care is evident almost wherever one opens the book,
especially where bringing the text up to date is concerned. For instance:
pp. 8, 188 and 321 contain accounts of the Hall effect and two applications; on many pages there are small additions and changes to
bring out modern ideas on magnetic theory; similarly, many references
to transistors and descriptions of their applications; on p. 79 there is an
account of the shunting loss across the gap in modern heads with very
short gaps; on pp. 39 and 108 there is some rethinking of the effect
of bias amplitude on noise and harmonic distortion; p. 165 carries a
note on the dynamic modulus of elasticity being more relevant to
tape performance on a machine than the static modulus; and the
section on Heads ( p. 211) has been largely rewritten.
Imust admit that Ialways look first at the sections on AC biasing
in any new magnetic recording text book, since this, if anything,
separates the men from the boys almost infallibly. Here, there are
excellent and clear accounts of recording without bias and with the
two forms of DC bias, followed by studies of four explanations of AC
biasing. The Holmes and Clark push-pull' explanation in the first
edition has been dropped (even there the author found it " elegant
and easy to follow, though not wholly convincing"), in favour of
Doust's explanation based on particle behaviour and Bedford's in
terms of the waveform of the bias signal as written on the tape. These,
together with Axon's analysis, are presented much as described by
their authors and then summed up, very fairly, by Mr. Spratt. The
remaining explanation is the anonymous and now almost legendary
one in terms of the minor hysteresis loops experienced by elements of
the tape coating, which was described very convincingly in S. J.
Begun's classic early book Magnetic Recording. Each explanation has
its particular virtues in clarifying one or other aspect of the process,
but we still have to wait for one which is both complete and convincing. Mr. Spratt gives you the data, here and elsewhere in the book,
and then lets you think it out for yourself, which in the end is the only
really intelligent way to do it.
To potential new readers: if you want an authoritative, readable
text book with loads of fact and common sense, covering almost all
functional aspects of magnetic recording, tape, heads and machines,
with the emphasis on audio techniques ( but without most of the halfbaked material on general audio and acoustics which spoils several
other books on magnetic recording)—this is it.
There are, of course, one or two oddities, although these may depend
as much on the author's personal experience as anything else. For
example, the electrostatic loudspeaker ( p. 46) is surely held by many
amateurs and experts in higher regard than: " this device promises to
be, eventually, apossible alternative to the moving-coil loudspeaker."
And (p. 48) common usage has certainly made legitimate the use of
dB to express current and voltage ratios as well as power and sound
level ratios; provided the user makes clear what he is doing, no confusion can arise. Again (pp. 49 and 128) the lowest tape base thickness
in common use is 0.0005 inch, not 0-0007 inch, and the coating thickness on Triple-Play tape has to be considerably less than the quoted

THE CONCISE OXFORD DICTIONARY OF MUSIC. By Percy
A. Scholes. Second edition, 666 pages, many line illustrations.
Price 30s. Published by Oxford University Press, 44 Conduit
Street, London, W.1. THE PAN BOOK OF OPERA. By Arthur
Jacobs and Stanley Sadie. 500 pages. Price 6s. Published by
Pan Books Ltd., 8 Headfort Place, London, S.W.1.
rr'WELVE years have passed since the publication of the first edition
of Dr. Scholes' dictionary, and in that time it has become almost
as indispensable as his famous Oxford Companion to Music. Conceived on a much less grand scale, this smaller book is exactly what
its name states—it is a dictionary which is concise and to the point.
Without fuss or flamboyance, practically every thing, theory, person
or idea to do with music is given an appropriate alphabetical entry,
with all the essential facts properly marshalled and cross-referenced.
We would estimate that there are something like 10,000 entries altogether, many of which are biographical.
This second edition has been revised and brought up to date by
John Owen Ward, who has included many new references. One of
these, alas, is for Percy Scholes himself, who died in 1958 after alifetime devoted to musical education. This dictionary has received
nothing but praise in the dozen years of its existence, and the new
edition continues the good work and helps to ensure many dozens
more years of helpful life. For anyone who wants the maximum
possible number of musical facts in a small space at a reasonable
price, this book deserves serious consideration.
Also very moderately priced is the paper- back Pan Book of Opera,
which has the more limited objective of providing Act- by-Act synopses
of 66 operatic classics by 32 composers ranging from Purcell to Britten.
Opera fans who wish to remind themselves of plots before visiting the
theatre or listening to recordings will find this book very useful, as
all the established masterpieces are included, together with brief
biographical notes on composers and short musical analyses for those
acquainted with score reading.
A natural approach to this sort of book is to read the summaries of
those operas with which one is most familiar, and in our case we
found this a fascinating experience because, in addition to being
factually correct, the descriptions are beautifully written and at times
really quite compelling. Some readers might disagree with the authors'
assertion that " there is no case for performing" the Rimsky-Korsakov
arrangement of Mussorgsky's Boris Godunov; in fact there are arguments both ways, and the recommended recording of this work in the
discography at the end of the book happens to feature the greatest
living exponent of the name-part in the Rimsky-Korsakov version!
However, this is a relatively minor point, and the book is so well
written considering the difficulties of large-scale précis production that
any music lover with an operatic bias might well add this to the
Scholes dictionary to make an outstandingly comprehensive musical
reference library for less than the price of one LP record.
J. C.
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NORTHAMPTON
H. C. Rapkin, 22, Wellingborough Rd.
Audiocraft, Kettering Rd.
Cryers, 222, Wellingborough Rd.
OLDHAM
J. Snowden Ltd., 48, Huddersfield Rd.
OXFORD
L. Westwood, 46. George St.
PETERBOROUGH
Campkins Record Shop, IS, Long Causeway.
READING
Dodd Electrical, 55a Baker St.
RUISLIP
Electronic Precision Eqpt., 46, Windmill
Hill.
ST. ALBANS
Bold & Burrows, Verulam Rd.

FM STEREO
"TRIO" Model ADSU FM Multiplex
Stereo Adaptor.
Designed for reception of FM Stereo broadcasts with an FM Tuner or FM radio. 3 valves
and 5 diodes. Operates on AC Mains Special
Stereo Monitor. Noise Filter and Dimension
Controls.
Retail Price 19 gns.

of Japan

"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.

HI-FI and
STEREO
EQUIPMENT
...

"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 gm.

designed for the

"TRIO" Model TW30 ALL TRANSISTOR Stereo Pre- Main Amplifier.
22 Transistors plus 2 diodes. No special
speakers required. Size only 12 -x7rx3}' high.
Retail Price 49 gns.

connoisseur of fine reproduction
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"TRIO" Model W-38
HIGH FIDELITY TUNER AMPLIFIER
(illustrated above)
A general-purpose stereo amplifier for disc
playback and all types of broadcast reception such as AM-AM stereo, FM, S.W. and,
¡fan FM multiplex adaptor used additionally,
FM multiplex stereo. Audio output of 14
watts per channel or 28 watts total. ( U.S.A.
Rating). 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.
Retail Price 79+ gns.
Sole Distributors for the U.K.

WINTER TRADING CO. LTD.
95/99,

LADBROKE GROVE, LONDON, W.11

Phone: Park 1341 ( 10 lines)
STAMFORD ( Lince)

WELLING ( Kent)
Ajax Supplies Ltd., 74, Belgrave Rd.

L. W. Hillyer, St. George's St.

WELLINGBOROUGH
Broadcast Relay Service, 22, Market St.

STOCKPORT
Fairbotham
Hillgate.

Co.

Ltd.,

47,

WALTON-ON-THAMES
Max-Arc Ltd., Terrace Rd.

Lower

WOLVERHAMPTON
Warner & Son, 26, Chapel Ash.
WORCESTER PARK
Souters, 382 Malden Road
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"TRIO" Model AFE-220
FM. MW. LW. De luxe Hi Fi Tuner AFC. FM.
Provision for Multiplex Adaptor. 8 Valve..
AC Mains.
Retail Price 39-1 gris.
"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.
Retail Price 49 grim.
"TRIO" Model F.M. 105 FM Tuner.
AFC 80-108 Mc. Provision for Multiplex
Adaptor AC Mains. 8 Valves.
Retail Price 31 gm.
"TRIO" Model W.E. 24 Stereo Pre-Maln
Amplifier
Output per channel 5 watts ( USA 10 watts).
Output Monaural 10 watts ( USA 20 watts).
AC Mains.
Retail Price 45 gns.
"TRIO" Model W-EBS (
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.

HARMONIC DISTORTION & ITS
MEASUREMENT
INPUT
ATTENUATOR

By H. LEEMING'

INPUT

A

MONGST the list of figures and details supplied with the specification of an amplifier you will find something like this: " Harmonic
distortion at 10 watts 0.1 %". You may have wondered just what this
implies and how it is measured. This article is an attempt to throw
some not-too-technical light on the subject.
Normally an amplifier is used for the reproduction of speech or
music, and as these are in themselves very complex and ' distorted'
waveforms, it would be very difficult to measure any distortion that
the amplifier introduced, as the test equipment could not be expected
to ' know' just what a violin, for instance, should sound like. The ear,
however, is a remarkable device and even in this scientific age it is very
difficult to produce canned sound that will deceive it into believing
that it is listening to the real thing. There are many kinds of distortion
that cause this lack of realism, but so as not to get too involved we
will only consider harmonic distortion for the moment, and for
simplicity and practicability we will only consider its effect on asingle
tone or frequency.

(a)

Fig. I. A pure sinewave looks like (
a),
but (
b) shows the
effect of odd harmonics
and (c)
second harmonic

(c)

VRI

TUNED
BRIDGE
TYPE
REJECTOR
FILTER

BUILT-IN VALVE
VOLTMETER
SCALED DIRECTLY
IN % DISTORTION.

SW'
FIG.3.

and it could not take place without generating them. This is what
causes television receivers to interfere with radio reception, as the
sudden changes of current in their time- bases generate harmonics up
to many times their fundamental frequency. No sudden or uneven
changes of current or voltage can take place without harmonics being
present, and if the harmonics were removed by afilter from the waves
shown in (
b) and (e) they would be and look just like (
a) again.
The purpose of a perfect power amplifier is only to amplify without
causing other alteration to what is fed into it, and if we apply our
perfect sine-wave and amplify it via a perfect amplifier to a level of
100 V, we will still only have the one frequency of 1Kc/s present in
its output. If the amplifier causes slight distortion, however, the output will, as we have seen, consist of IKc/s plus its harmonics. To give
an example, if the amplifier was causing 1% of second harmonic distortion, the output would consist of 99 V at 1Kcs and 1V at 2Kc/s.
It can thus be seen that harmonic distortion may be stated to be equal
to:
harmonic output voltage
100
x
total output voltage ( including harmonics)
1
which in this case equals
1 100
1
- — x = — = 1% distortion as stated.
100
1
1
Normally there would be more than one harmonic present in the
output, but for simplification these are usually lumped together as
one, hence the total harmonic distortion is given as equal to:
total harmonic output voltage

Fig. 1 (a) shows aperfect sine-wave, and without losing the reader in
mathematics, it is obvious that this consists of a regular symmetrical
change of electrical current or voltage. This wave contains only one
tone or frequency, referred to as the fundamental, which in this case
—we shall say—is 1000 c/s or 1Kc/s. To alter the shape of this wave
in any way means that some other frequency has to be introduced. If
this alteration is caused by distortion the addition would consist of
frequencies which are a multiple of the fundamental one, in this case
2Kc/s, 3Kc/s, 4 Kc/s, etc. The amplitude and frequency of the
added harmonics, as they are called, would depend on the amount
and type of distortion; for instance the distortion shown at fig. 1 (b)
would be caused mainly by odd harmonics, particularly the third one,
and we would say that this wave was suffering from odd harmonic
distortion. It will be noted that this kind of distortion is caused by
overloading, either due to a fault, or by trying to get, say, 15 W out
of a 10 W amplifier. The kind of distortion shown in fig. 1 (c) would
be mainly second harmonic distortion (i.e. with the fundamental at
1Kc/s, the addition of a harmonic at 2Kc/s), which could be caused
by unbalance in a push-pull output stage.
To refer again to fig. 1 ( b), it will be noted that at the corners marked
"X" the rate of increase or decrease of the voltage changes very
quickly. It will be understood that for the voltage to change at a rate
faster than the normal one for a 1Kc/s wave, means that there must be
a frequency considerably in excess of 1Kc/s present. It is this faster
change of current that causes the harmonics previously referred to,
•Holdings of Blackburn

total output voltage

x

100
.

To give another example, referring to the same amplifier overloaded
this time to produce more distortion, if the total output including the
harmonics is 150 V and the total output of 2nd, 3rd and 4th harmonics
is 10 V, the total harmonic distortion is equal to:
10

100

100

150 x 1 = 15

6

0.

The most obvious way of measuring harmonic distortion is as in
fig. 2, using a separate tuned exceptor filter and a sensitive valve-voltmeter. The filter will only allow the frequency to which it is tuned to
be passed to the valve voltmeter, and so it is possible to measure the
strength of the fundamental frequency, and all the harmonics, separately. The harmonic distortion can then be worked out from the
formulae previously given, either separately for each harmonic, or as
(continued on page 121)

BULK TAPE ERASER
and recording head demagnetiser
Completely erases any size spool of magnetic
recording tape in seconds 200250v. a.c. from all
good Hi -Fi shops or direct 35/- plus 2/6 p.p.
S.A.E. leaflet.

OSMABET LTD
46, Kenilworth Rd., Edgware, Middsx.
Tel STOnegroye 9314
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ABOUT AMPLIFIERS
A suggestion is sometimes made that there is very little
to choose between amplifiers. This is not true. This view
developed some years ago as a result of the mediocre
performance of pickups and loudspeakers, and the quality
of the programme material available.
There is a considerable variation in the performance of
amplifiers available today which can easily be detected in
normal listening and very quickly by measurement.
Amplifiers can easily be differentiated by the amount of high
frequency power they can deliver without distortion in
relation to the midband power. Amplifiers which cannot
deliver high frequency power lack definition and sound
confused by comparison with agood amplifier.
Another point easily detected in ' AB' switching on a
dynamic loudspeaker is the damping factor. A poor damping
factor ( high output resistance) enables the resonances in a
loudspeaker system to develop as a function of the drive
source resistance. A poor damping factor causes a ' woolliness'
and ' muddiness' in the lower and middle registers.
The " Series 3" of Radford Amplifiers ( MA 15, STA 15,
MA 25, and STA 25) will deliver their full rated power
from 25 cis to 20,000 c/s at less than I "„ distortion. There
are no other amplifiers made in Europe, valve or transistor,
which will do this to our knowledge.

P.E.33 STUDIO
TRANSCRIPTI ON UNIT
A product of the World's
finest engineering skill

We are constantly asked about the comparison between
Transistor and Valve amplifiers. By comparison with the
MA 15 amplifier, all the popular transistor amplifiers we
know about bear no comparison. They generally have a
very low power output (approximately 7 watts r.m.s.) and
are completely incapable of delivering high frequency power.
For perspective, it should be noted that some very expensive
high power output American Transistor Power Amplifiers
do deliver full power at all frequencies in the audio band.

*
Heavy individually balanced turntable * Belt driven
*
Rumble free ( better than - 46db) * Built in illJminated
stroboscope * Variable speed control * Four speeds
*
Lightweight geometrically balanced pick-up arm, adjustable
from 0-6 grammes *
Interchangeable head shell slide
*
Built-in slow motion lowering device * Automatic
arm lift for optional use
Complete with SHURE M77 Stereo/Mono Dynetic Cartridge
PRICE 45 GNS. (Less cartridge 39 gns.)

Recently we have introduced anew series of valve power
amplifiers which we call ' Reference Standard', which have
an exceptional specification. ( IMA IS, IMA 25, ISTA 15,
ISTA 30, ISTA 60.) The basic amplifier uses video techniques
with considerable overall feedback, and asystem of frequency
separation is used to avoid phase shift in the output transformer at high frequencies. This basic amplifier has abetter
performance than any other amplifier in the world, valve
or transistor, known to us. It is capable of delivering the
full rated power at less than 0.1% distortion from 25 c/s to
20 Kc/s. Full details of the design and performance will be
published in the technical press very soon.

Also available, Plug-in Transistorised Pre-amplifier enabling 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 or mono
cartridges. Interchangeable heads.
Tracking pressure calibrated
0-8 grammes
NEW LOW PRICE
£8.10.0

Technical leaflets giving details of the design and performance of RADFORD products are available on request.

EMPIRE 880P MOVING MAGNET
STEREO/MONO CARTRIDGE (• 0006)
"The World's most perfect Stereo/Mono Cartridge"
NEW LOW PRICE £13.2.6

RADFORD ELECTRONICS LTD.
Ashton Vale Estate, Bristol 3. (
Tel. 662301/2)

AVAILABLE FROM LEADING HI-FI STOCKISTS
Sole Importers: HOWLAND-WEST & CO.
i1Howland Mews East, Howland St., London W.I.

LAN 1381
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HARMONIC DISTORTION—( continued)
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usual the total harmonic distortion calculated. This is not the simplest
way to measure harmonic distortion, but it enables one to discover
just which harmonics are strongest, and with experience to suggest
the most likely cause.
This method would prove rather too elaborate and time-consuming
for anything except laboratory use, however, and simpler and more
convenient means must be sought.
In fig. 3 we see a block diagram for a completely self-contained
commercial harmonic distortion meter of the type which we use ourselves. In use the meter input is connected to the amplifier or other
source of a single audio frequency tone whose distortion is to be
measured. The meter range being set at 100%, SW Iis closed and VR1
set to give ameter reading of exactly 100%. SWI is now opened and
the filter is tuned to reject the fundamental frequency of the input
audio tone completely, reducing the meter range as necessary. The
minimum reading obtained will consist of everything that is coming
into the harmonic distortion meter except the fundamental frequency,
and presuming alow hum and noise level this will be adirect reading
of the harmonic distortion. The instrument is tunable over the whole
of the audio frequency range, and with asuitable low distortion signal
generator it is possible to test the distortion of an amplifier at any
frequency.
The distortion factor of most amplifiers is only quoted by their
makers for the one frequency of 1Kc/s, possibly because this is about
the easiest frequency there is at which to obtain low distortion! When
repairing and testing commercial amplifiers it is of interest to compare
the distortion at other frequencies, which can be many times that at
IKc/s. As long as the distortion is not excessive at 1Kc/s, however,
the high distortion at other frequencies will invariably be due to
design deficiencies, which are outside the province of the service
engineer. Therefore, there is usually not much point in testing amplifiers for harmonic distortion at any other frequency, and with this in
mind the author has developed asimple filter for use with an external
valve voltmeter that will enable reasonably accurate measurements of
harmonic distortion to be made down to about 01 % at 1Kc/s. It
was in fact the outcome of some as yet unsuccessful attempts to measure
wow and flutter, and is an adaptation of acircuit passed on by Tape
Recorder contributor Mr. Tutchings.

INPUT

TUNED
ACCEPTOR
CIRCUIT

WHARFEDALE
WM TI
SOOPF

0-LOW
IMPEDANCE
INPUT

VR I

TI

O
SW I

I
K

R2 $47
K

OUTPUT

O

o
X
VR2
2M

FIG.4

In use, the amplifier to be tested (with its preamplifier disconnected
as its noise and hum would mask the harmonic distortion) is operated
with a resistor of the correct value preferably connected across its
15-ohm output terminal. A signal from a very pure signal generator
is fed into the amplifier at 1Kc/s, and its amplitude increased until the
amplifier develops the desired output power. The filter is then connected to the load resistor of the amplifier and a valve voltmeter
switched to asuitable range is connected to its output. SW1 is closed
and the valve voltmeter will show a reading depending on the setting
of VR1, which should now be varied so as to give some convenient
reading on the meter, such as 10 V.
SW1 is now opened and VC1 carefully tuned until adip in the output is noted. If this cannot be found at about half-scale on VC1, the
signal generator should be varied a little either side of 1Kc/s until it
is found. The dip can be brought to exactly 1Kc/s by adjusting
the value of Cl slightly, it being noted that the tuning is very critical,
the whole range of VC1 being only afew cycles. Once the dip is found
VC1 and VR2 should be adjusted together until the absolute minimum
reading on the valve-voltmeter is obtained. The reading now obtained
should be a direct reading of the harmonics in the output whose
percentage can be calculated easily. If the valve-voltmeter was originally set to read 10 V, for instance, areading of 0.1 V will indicate 1%
harmonic distortion.
It is suggested that the instrument is first of all tried with a Quad
power amplifier and is checked against the accurate figures published
in their booklet, so that by overloading the Quad deliberately, known
amounts of harmonic distortion can be produced. The fact that the
meter is indicating harmonics can be verified by connecting an oscilloscope across R2 when the fundamental will be seen to disappear and
the harmonics become obvious as VC1 and VR2 are set.
Should the harmonic distortion be higher than expected, even when
using a known good amplifier with a low hum level, the most likely
trouble is that the output of the signal generator is distorted. As it
could be replaced quite cheaply by one which, with suitable adjustment,
will have adistortion of less than 0-05%, the remedy is obvious. The
instrument will be found to have an accuracy of about 20%, deteriorating at the very low distortion measurements; its useful limit is about
0-1 %, where in fact it reads about 35% high. This is, however, quite
good for normal workshop use and is certainly far more accurate than
the majority of manufacturers' specifications which, with the exception
of a few, are often many hundreds of percent out in their figures for
harmonic distortion. If avalve-voltmeter is not available, rough-andready readings may be made by feeding the output of the filter into a
standard amplifier, and measuring its output on an AVO 8 or any
other reasonably sensitive meter with aresponse up to at least 5Kc/s.

A C VALVE
VOLTMETER

FIG 2

The circuit is quite simple and is shown in fig. 4. LI and its associated
capacitors form aparallel tuned circuit which is adjusted to reject the
fundamental frequency of IKc/s, but as no tuned circuit is perfect,
TI provides asmall out-of-phase voltage which is controlled by VR2
to cancel out exactly the small amount of fundamental that ' leaks'
through the rejector circuit. The prototype was built in an Oxo tin,
the components being quite standard apart from the choke which was
a high " Q" type wound in a Mullard Vinkor LA2005 core.* There
are no special requirements as to layout, except that T1 and LI should
not be too near, and should have their windings set at right angles,
the variable capacitor should be insulated from the chassis, and
reasonable precautions against hum should be taken.
If a greater output voltage is required T1 could be replaced by a
centre-tapped output transformer, the 15-ohm winding being connected between the slider of VR Iand chassis, the primary centre-tap
being earthed and the two other (normally the anode) primary connections going to the two points marked " X". This method will,
however, cause extra loading on the amplifier to be tested and may
possibly add distortion, depending on the core of the transformer; it
is recommended when only an insensitive valve-voltmeter is available for use in conjunction with the instrument.

ALL SMALL TOOLS FOR THE HOME CONSTRUCTOR

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

MUS MS
(4 limes)

and at 55-57 Harrow Road, Paddington, W.2

• Choke obtained from Sweetnam & Bradley Ltd., Bremilham Works, Bristol Road,
Malmesbury, Wilts. at £22s. Od.
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leisure-time activities may be classified as creative or reproM OST
ductive, or as some combination of the two, but in technically

flesh' have a richly satisfying quality which is never really captured
with absolute conviction in reproduction. But captured it will be, and
in my view the primary object of hi-fi is to bring the experiences known
in concert hall, opera house, recital room and jazz cellar to the homes
of ordinary music lovers. Iknow that some readers consider this to
be arather narrow and conservative attitude for ahi-fi enthusiast, but
Idid say primary object, not only.
Audio techniques may be used quite legitimately for the creation of
entirely new types of experience and pleasure, but Ido object to their
use for the distortion of old types, beyond what may be necessary on
musical grounds to make up for technical limitations. On the purely
creative side, musique concrète and the various types of electronic
music may win their way through and become worthwhile media of
artistic expression—we should listen with an open mind and accept
whatever is pleasant or interesting. The main ground for scepticism in
this field concerns the relative monotony of electronically produced
tones. Much of the vitality of real musical sounds arises from the
`imperfections' of instruments when considered as audio generators;
frequencies and overtone patterns vary from moment to moment, and
the overtones themselves are often not true harmonics, all of which
makes electronic sounds seem rather dull by comparison. Even the
pipe organ, which is often not so difficult to imitate in this respect, can
only be matched electronically at great expense. But we must wait and
see—something of aesthetic significance may yet come out of a wellprogrammed tone generator, just as some really worthwhile scores
may some day be delivered by one of the many computers already at
work churning out popular music according to built-in rules.
Between the extremes of perfect reproduction and pure creation
there is a vague sprawling region arising from the interaction of

based pursuits like hi-fi or photography this simple polarisation
becomes rather obscured, and in practice there tend to be four basic
types of hobbyist. First comes the reproductive purist whose simple
professed aim is the re-creation of original visual or aural impressions
in the most exact manner possible. Next we have the man who accepts
—even welcomes—the limitations of technique and who takes the
original material (music or scene) as a mere starting point for the
creation of a new experience which seems feasible but which could
never occur naturally—the cameraman's composition or the recordist's
echo-chamber have played their part. Thirdly, there are the frankly
creative types who produce electronic music or multiple-montages
which stand or fall as works of art in their own right. Lastly, we have
our old friend the pure technician who tries to solve technical problems
mainly for the intellectual fun of it.
From correspondence with innumerable readers and conversations
with many others, it is evident that any and every combination of these
four types is to be found in the audio fraternity. Consequently, when
it comes to defining aims or discussing the relationship of ends and
means there are as many opinions as there are permutations of temperament, background and interest. All this may seem a statement
of the obvious to some readers, but those of us who contribute fairly
regularly to the pages of this magazine find that opinions which are
printed tend to assume an authority and significance out of all proportion to their contents. Some articles are informative and technical,
others are essentially expressions of opinion; this one comes in the
second group and may be taken with a pinch of salt by those who
disagree with its conclusions. Those who disagree (or agree) strongly

do

The USE and ABUSE of g
but whose feelings cannot be relieved by the taking of salt may care to
send letters for possible publication.
It was areader's letter drawing an analogy between cinephotography
and sound reproduction which prompted me to link hi-fi and photography in the first paragraph, so we might as well begin by examining
this point. The correspondent was concerned to show that spacedmicrophone stereo and the resultant widely separated sound images
are quite justified because the hearing system is more interested in
obviously spaced sounds than in detailed inner analysis. He pointed
out that genuine three-dimensional filming was abandoned commercially
in favour of the wide screen, and contended that there was an obvious
moral in this for stereophony.
The comparison is interesting, but Ithink it falls down by ignoring
the subject-matter. The film is an art-form complete in itself—it is
essentially creative even though it relies on a reproductive process;
but the gramophone is concerned primarily with the re-creation of
artistic events with their own rules and traditions and which can take
place without any reproduction whatsoever. Isuspect that if the film
medium were devoted mainly to the portrayal of sculpture or botanical
displays, stereoscopy would now be an accepted ` norm' ; similarly, if
its chief function were the public exhibition of great paintings the
wide screen would never have arrived.
In fact the film is adramatic medium which, at its greatest, achieves
aunique amalgam of acting and camerawork which might be analogous
to music composed specifically for gramophonic reproduction, but
which could not be equated with recordings of music conceived
quite independently of the microphone.
Up to the present time most music of any lasting value has been
composed for performance by normal musicians in natural acoustic
surroundings, without any technical jiggery-pokery other than the
makeshifts demanded by architectural acoustics. In the 250 years since
J. S. Bach was ayoung man there has been along process of trial and
error, in which musical instruments, playing techniques, the general
balance of sound, groupings of players, and a host of related things,
have all evolved and improved. In consequence (and assuming ahigh
standard of performance) the sounds made by real musicians ` in the

ordinary music and electronic technique, and it is here that ends and
means tend to get confused and musical values are sometimes damaged.
Just as the photographer cannot hope to reproduce the original
visual experience in a two-dimensional rectangular picture, so the
recordist is similarly cramped. The cameraman must compensate for
technical shortcomings by making his own value-judgement— in short,
he must ` compose' his picture; similarly, the recording engineer,
particularly in mono, has to make-up for the limitations of studio,
frequency range, dynamics, etc. by imposing his view of what constitutes the most satisfying or seemingly realistic subjective impression.
Before the advent of stereo—with its more natural presentation of
orchestral texture—it became a fairly standard technique to use a
number of microphones close to the various groups of instrumentalists,
the signals being mixed in such amanner (with, perhaps, reverberation
thrown in) that inner detail was retained without a loss of overall
coherence. This approach tended to produce an over-brilliant ` in the
middle of the orchestra' sound, but at its best it was very pleasing
and impressive, even if somewhat artificial. The photographic analogy
here could be with the composition of a colour picture, where the
limited contrast range (dynamics) and absence of true perspective
(mono) are overcome by intelligent balancing of areas of colour such
that each object of interest or importance catches the eye without
upsetting the overall colour pattern.
Taking the analogy still further, the types of educational film in which
paintings are analysed by moving the camera right in close to show
minute detail in small areas of picture, can be copied with great effect
for music by using a similar close-up technique. By making the
instructive purpose quite clear, the over-close type of recording could
be used to great advantage for revealing the inner structure of complex
scores in music appreciation classes.
The common practice of de-focussing the background in order to
make akey item stand out also has aparallel in sound reproduction:
the soloist in aconcerto is given acloser microphone than the associated
orchestra. In the concert hall soloists are seldom given any advantage
beyond a prominent platform position and an understanding conductor, but the ears' ability (aided by the eyes) to separate piano,
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violin, etc. from the orchestra, together with contrasts of timbre and
the natural musical analysis, makes everything perfectly satisfying.
With single-channel reproduction, however, the spatial cues are
missing and the ear is usually aided by artificial forward balancing of
the soloist.
Close-microphone electrical balancing techniques of various sorts
have been used for many years by the recording companies, and when
handled with discretion they produce results which make the best of
monophony without detracting from the music. When abused, they
provide a super-charged dramatic hi-fi' sound of the sort which is
still heard, unfortunately, at some demonstrations—despite stereo.
Stereo has radically altered this whole matter, or should have done,

the performer at a concert adds to the apparent prominence of his
instrument. Ihave always found it an interesting experience to listen
with eyes alternately open and shut at concerts, and in violin concertos,
particularly, it is easier to pick out the soloists' contribution in tutti
passages if he can be seen.
Although stereo has, in theory at least, eased the recording engineers'
problem in balancing matters (opera apart), there has been a great
pretence that things are much more complicated, and a lot has been
said about the need for a separate microphone for each instrumental
group in a large orchestra, with vastly elaborate electrical mixing
systems. Now Iwould accept that the single crossed-pair Blumlein
microphone arrangement is too simple and inflexible for many stereo
recording problems, and the large majority of even the very best commercial recordings were made with more elaborate set-ups, but the
multi-microphone extremism popular in some quarters is simply adire
and rigid conservatism based on areluctance to abandon an approach
which has proved useful for mono but which is largely irrelevant in
stereo.
There are two main ways in which multi-miking can degrade stereo
recording quality, one concerning lack of ambience and the other its
misuse. Both constitute an abuse of audio techniques in their effects
on musical quality. For reasons already mentioned, microphones
were often placed rather closer to the players for single-channel recording than most listeners would choose to be at alive performance,
". .. arichly satisfying quality which is never really captured
with absolute conviction"

midi°

BY JOHN CRABBE

"a prince of instruments" converted to a " crude amplified device"
and this practice was continued with many early stereo productions.
Consequently, although directional information was often very
impressive, the sound tended to have abrilliant over- bearing quality,
and asense of the acoustic setting—the ambience of hall or recording
studio—was largely lost despite the fact that this can be the greatest
single beauty of stereo. Fortunately, things have improved alot with
time and microphones are obviously now placed much farther back.
One has only to read the reviews to realise that in nine cases out of ten
the mono versions of recordings give a closer and less atmospheric
sound quality.
However, as the microphones have been drawn back, so various aural
anomalies have crept in. People listen to music at single points in
space, and the total ambience of the hall is sensed accordingly ( this is
not necessarily a conscious process), but the effects of reverberation,
etc., tend to vary with position, so that if the recording microphones
are widely spaced it can seem that the various groups of players or
singers are performing in different halls. This type of effect is particularly
noticeable in some opera recordings, where one singer or another
quite obviously lives in an entirely different acoustic environment while
supposedly performing on the same stage.
Some of this is no doubt unavoidable without great expense in a
large-scale operatic production, but a particularly virulent example is
actually used deliberately by some engineers (especially in the U.S.A.).
In order to produce avery close and intimate effect asinger is placed
in an acoustically dead ' box' and is projected dry-as-dust into the
listening room, without exciting a tiniest bit of the ambience which
forms the setting for the other performers. This is an effect almost
impossible to achieve in real life, and although it is no doubt done as a
compensation for the absence of personal contact which a singer has
with an audience in the opera house, aurally it sticks out like a sore
thumb and detracts from the performance by its gimmickry.

Ir
"soloists are seldonz given any advantage beyond aprominent
platform position"
because most of the reasons for using multiple close-microphones
simply do not apply any longer, and when they do there are accompanying dangers. In real life our ears are able to accept the natural
differences of sound level from various instruments without feeling
cheated, and this, coupled with our ability both to appreciate and yet
somehow discount the effects of reverberation, means that orchestras
are normally heard quite satisfactorily without any major balancing
expediency beyond placing the brass and percussion at the rear.
When things are done properly, stereo affords the ears this same
discriminating capacity, so that instrumental detail remains clear
without an unnatural over-closeness. The same applies to soloists in
concertos, who can remain in proper perspective without getting lost
because of the spatial separation. I think there is a case for some
emphasis of soloists, however, as the psychological impact of seeing

(continued on page 125)
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see no inherent objection to this, and the fact that the process has
started in the pop field does not necessarily mean that things of more
lasting value will not follow; film music, in fact, has been composed for
many years to be consumed as background material at an almost subconscious level, and is always heard via loudspeakers, but this has not
prevented many serious composers from earning aliving producing it.
The danger is that new practices which are harmless or even fruitful
in themselves may be applied to well-loved music to ' improve' the
composer's ideas or reduce the ' limitations' of the symphony orchestra,
etc. This could be aslippery slope to asort of nightmare world where
all music has an artificial, streamlined, served- up quality, and the
public is permanently insulated from the spectacle of real live musicians
sweating to conjure beauty from vibrating gut or resonating air columns.
This is ableak and pessimistic view which Ido not hold, but anumber
of respected hi-fi personalities have been expressing fears on these
lines recently.

USE AND ABUSE OF AUDIO--( continued)
These criticisms do not mean that spaced microphones must be
avoided at all costs, only that when they are used care should be
taken to present the ears with consistent information in terms of
ambience. Iexpect that if two senior recording engineers were challenged to produce realistic sound from agiven orchestra and hall, one
using asingle crossed-pair microphone and the other as many microphones as he liked, with no expense and trouble spared in either case,
impartial listeners would be split on aroughly equal basis when asked
to state a preference. Some of the most natural recordings thave
heard ( by courtesy of Ralph West and the BBC respectively) used the
pure Blumlein system, but the most satisfying orchestral and opera
recordings in my collection used several microphones. One system is
not necessarily superior to the other, it is just that Blumlein can be
difficult to use and amultitude of microphones are easy to abuse. In
practice it is probably the pseudo-Blumlein arrangements which offer
the best compromise between aural consistency and ease of use,
employing either amoderately spaced pair alone or aclose- pair in the
middle with additional outriggers to add left/right information or
'place' soloists.
Having said all this against artificialities of various sorts, it must be
admitted that there are occasions when musical instruments need
electronic aid in the concert hall. The harpsichord for instance, can
easily sound lost in alarge hall unless playing solo, and in the Royal
Festival Hall the Bach/Vivaldi multiple harpsichord concertos have
been performed with each instrument supported by its own amplifier
and speaker. Done with discretion and in such a manner that the
apparent tonal properties of the instruments are not altered, this is a
reasonable use of audio technique in support of music. Similarly,
concertos for guitar and orchestra are extremely difficult to perform
satisfactorily because the guitar is so easily overwhelmed, and this is a
case where amusical work definitely benefits from recording, because
every listener can then have a privileged seat near the soloist.

Spatial Effects in Music
Stereo has encouraged much speculation about the use of spatial
effects in music, and texchanged some letters with one reader who
advocated listening to music between the two speakers to give asense
of being in the orchestra. Iopposed this with the view that stereo
should be used to produce a sense of the orchestra ' out there' as it
would seem in the concert hall, but the reader evidently believed this
to be a very unimaginative approach. At about this time the conductor Leopold Stokowski started advocating the use of four-channel
stereo to produce just this in-the-middle-of-the-orchestra effect, so
my correspondent was evidently in good company. Iam still inclined
to view this as a gimmick, but if readers have other opinions
please let us know.
One type of music which is very much subject to technical manipulation, particularly since stereo, is opera. As experienced in the theatre,
this is a unitary art-form in which the visual and aural unite in a
unique fashion, and unless one knows every little move from long
experience Iwould say that an opera in sound alone can never have
the same significance as a theatre production. This being so, it must
be granted that there is a large element of falsity at the outset and it
becomes necessary to ' produce' an opera specially for the recording
medium.
In orchestral recording astudio which produces the sort of acoustic
setting one might get in a concert hall seems appropriate, but the
average theatre has a terribly dry and dead sound which is all too
apparent once the visual element is removed. It is therefore now a
common practice to use quite reverberant halls for opera recordings,
with considerable success. Also, the orchestral contribution is usually
rather cramped in the theatre, but in recordings a large symphony
orchestra can be used and the full beauty of the music realised. All this
makes recorded opera almost anew artistic medium, and though some
purists object on principle to the whole idea of non-visual opera, Ifeel
that audio techniques have been used— in the main—with fair success
in this field, apart from the aural anomalies mentioned earlier.

Using and Abusing the Guitar
Amplifying a guitar by placing a microphone out in front of the
instrument to pick up its natural range of tonal values is one thing,
but fixing a microphone on its sound- board is another matter. The
Spanish guitar is aprince of instruments which, in the hands of amaster,
produces an incredibly subtle range of expressive tone-colours; but to
most people at the present time the guitar is the crude amplified
device used by pop singers and in dance bands. To switch from a
true guitar played by Julian Bream or John Williams to one of these
noisy imitations is like leaping from the Bach St. Matthew Passion to
Sunday Half Hour. Iknow that audio manufacturers have to make a
living, but what apity that amplifiers and speakers for bass guitars are
such anecessary evil (personal opinion!).
Another example of the degradation of musical standards by electronics has been with us for many yea' sin the form of close-microphone
singing, or crooning. A good singer can achieve intimacy without a
breathing-down-your-neck sentimentality, but many performers used
to hugging the microphone are quite incapable of projecting their
voices at an audience in adecent straightforward fashion. Iremember
witnessing a quite pathetic episode in a television show where an
established ` singer' tried to cope without immediate microphonic
support; he failed miserably, though later in the show he was back
on form because lungs are hardly needed when the microphone is
held practically as close as an electric shaver.
Nowadays the echo chamber has come to the rescue by saving
singers the job of singing properly while giving the impression that
they are by placing them in an apparently large space. In fact, ' echo
at all costs' seems to be the current rage for pop music, with all the
performers recorded at close range and all the ambience added afterwards. Popular fads come and go, and Isuppose that while this sort
of thing does not claim any great significance or pretend to be areproduction of anything that could be heard ' in the flesh', we need not
worry. In fact, there is acase for using the gramophone deliberately
as a medium for serious musical works conceived primarily for electronic reproduction (see Modern Music and Modern Media, May issue).
It is argued that since most people do not go to concerts or operas but
listen to their music at home, this might just as well be noted by composers, arrangers, etc., and musical ideas modified accordingly. Ican

Other Applications
Moving away from music entirely, there is now atrend towards the
use of electroacoustic equipment in many situations where simple
mechanical contrivances served before. There is obviously no objection
to this if it is done properly, but one example which sometimes seems
a little ineffective but is justified on practical grounds is the use of
amplified bell noises broadcast from horn-loaded speakers on the
roofs of ambulances. The devices used on London ambulances tend
to produce aslightly artificial quality somewhat lacking the impelling
clang of metal on metal heard from a real bell, but the maximum
acoustic intensity attainable is very much higher than anything possible
from the traditional instrument, and the directional properties of the
speaker mean that most of the sound goes forward where it is needed.
So, despite the losses in sound quality and the relative complexity,
ambulance drivers find the new system more effective in the din of a
modern city—in short, it is practical.
Also very practical are ice cream vans equipped with electronic
musical boxes, so designed that the operator can easily drive the amplifier well beyond overload point and cut off the music in the middle
of any note regardless of musical phrasing. ( Perhaps the designers
are followers of Schoenberg and don't mind tunes being cut off in
mid-stream because they believe the ear's hankering after key references
is old-fashioned!)
(
continued overleaf)
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USE AND ABUSE OF AUDIO—( continued)

I

This, of course, is an aspect of P.A. rather than hi-fi, but public
address engineers are often very quality-conscious these days, and in
many quarters the name has been changed to ' sound reinforcement'.
A scientific appraisal of the effects of various speaker radiation patterns
and aproper assessment of audience requirements are now quite common.
One aspect of ' audience requirements' which has been neglected so
far in domestic music reproduction is the re-creation of acoustic ambience from all directions as experienced in the concert hall. Raymond
Cooke has done some pioneering work on this with his ' ambi-stereophony' at the last two Audio Fairs, and it would be reasonable to
hope that the day will come when we can sit in our houses and hear
music reproduced realistically not only ' out in front' as with the best
present day stereo, but with the appropriate reflections from the rear,
sides and above which are hardly registered as discrete experiences
but which play a vital part in the sense of ' being there' in the concert
hall. When used in this and similar ways artificial reverberation could
be agenuine aid to musical enjoyment and not just apopular gimmick.

STAGE

1

CABINET
SPEAKERS
TURNTABLE
AMPLIFIER

1

,3r

STAGE

2

ADD

STAGE

3

TUNER

Reverberant Motives

ADO
TAPE

Indeed, added reverberation is a feature of recording and broadcasting which is used on quite serious occasions far more often than
many purists would care to believe. The motive is frequently the
need to compensate for difficult acoustics in studios and halls, or to
add a sense of great distance when this cannot be achieved naturally.
If the end results seem convincing and natural to ears well used to the
sounds of real music and real halls, then Isee no objection. Real
halls are often rather difficult in bass-middle- treble balance in addition
to reverberation, and recording engineers sometimes have such fixed
notions about the ' ideal' balance that any material submitted on
tape for copying is subjected to the most severe manipulation via
complex arrays of band-pass filters. An acquaintance recently made
a recording with the highest quality microphones under strictly controlled conditions, for live/recorded comparisons and other purposes,
but on taking it along to a studio for some discs to be cut, he had the
greatest difficulty in persuading the engineer in charge to leave the
balance alone. If the frequency response resulting from the proposed
re- balancing had been plotted on a graph those of us who worry
about the odd ± 3dB would probably have winced in horror, but
many commercial recordings go through this sort of treatment as a
matter of course whether an impartial audience would have judged it
appropriate or not.
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Bias of Balance
However, some halls do have a generally agreed bias of balance or
reverberation which demands correction. Lack of low frequency
reverberation in the Royal Festival Hall has provoked comment from
time-to-time, and in the weeks prior to its temporary closure at the
end of May the reverberation characteristic was altered artificially as
part of an acoustic experiment ( see Audio News, page 103). Some
people might think it inexcusable that limitations of architectural
acoustics should be corrected electronically in a major concert hall,
but no doubt there was a time when the fitting of absorbent panels
was also condemned as a new-fangled gimmick,
What matters in all these things is the motive and the result. If the
object of an audio application is to widen horizons by bringing good
music to larger numbers, creating new types of worthwhile experience,
educating, or simply easing living in some way, and if one or more of
these ends is achieved, then technique is being used positively. The
gramophone and radio have—on balance—an honourable history in
this respect, particularly in the service of music, and although it is
easy to encourage false values in an age when most popular entertainment comes via the mass media, the fact is that more people than
ever before are interested in music and in the nature and quality of
sound and its reproduction. One frequently hears critical remarks and
surprisingly well-informed comments about balance and sound quality
at concerts and in record shops which would have been quite unusual
fifteen years ago, and Isuspect that to no small extent the growing
numbers of fussy cranks who call themselves hi-fi enthusiasts are
responsible for this. Audio is sometimes abused, but we can do a lot
to see that it is well used.
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TEST INSTRUMENTS FOR THE
ENTHUSIAST„,o,„N, KING
SEMICONDUCTOR
DIODE

Part 6 — MEASURING RESISTANCE
THE basic ohmmeter circuit was considered in Part 1of this series.
It was shown that the most popular type of ohmmeter consists
mainly of a current meter in series with a fixed resistor, a variable
resistor for adjusting to ' zero ohms', and a battery. On multimeters
the scale is calibrated in one or more ohms range. The test prods are
shorted together and the ' set-zero' preset is adjusted until the pointer
rests on zero ohms. The test prods are then disconnected and the
unknown resistance connected between them. This causes the meter to
deflect again, but this time less than with adirect short. The value of
resistance is then read direct from the appropriate scale.
There are other ways of measuring resistance, and for very accurate
measurements bridge circuits are employed, the calibrated bridge
being adjusted until an indicating meter shows the point of balance
by dipping to aminimum reading.
Such instruments will rarely be used by the hi-fi enthusiast, but he
will, nevertheless, make many resistance and continuity checks over
the years. All that is required for these tests is the simple ohmmeter
arrangement described above.
The ohmmeter and the multimeter employing resistance measuring
facilities usually embody the battery needed to work the instrument.

Fig. 4. This diagram
shows how the forward and reverse
resistances of asemiconductor diode may
be checked. See text

OHMMETER

2 megohms. However, a test of insulation (even at relatively low
voltage) up to a hundred or so megohms would result is some deflection across the smallest ' leak'.
Valve and transistor voltmeters can also be utilised for the measurement of resistance, and electronic multimeters of these kinds usually
feature ohms ranges of somewhat higher top value than non-electronic
counterparts.
An ohmmeter, then, can be applied in one of three ways, as dictated
by the test in hand. It can be applied to measure resistance pure and
simple, for checking fixed and variable resistors for value and range,
for example; to assess the insulation properties of capacitors, between
transformer windings, circuits and so forth; and to indicate continuity
of acircuit where absolute resistance values are not needed.
The early and simple type of continuity tester, consisting of a bulb
in series with abattery and apair of test prods, may be recalled. This
checked when there was a good low resistance circuit by the bulb
lighting, but this method could be destroying to modern components
and circuits, such as tape heads, transistors, pickups, etc. The
modern ohmmeter passes a maximum of 1mA ( 1,000 ohms/volt
movement), while the battery and bulb method of checking continuity
pushes current up to 300 mA through the test circuit.
To check simple resistance, the unknown component is simply
connected across the test prods and the value read direct from the
scale; to check continuity the prods are again connected across the
circuit, but this time the pointer should swing almost to the ' zero
ohms' position, and to check insulation even the slightest indication
is looked for when the prods are connected across the component
under test. These checks are shown in fig. 1 (a), (b) and (c) respectively.
The modern ohmmeter works by measuring the current that aknown
voltage drives through the test resistance. In hi-fi and audio testing,
the fact that acurrent occurs in the test circuit can be important. Say,
for example, it is required to test whether a tape record/replay head
had continuity of winding. It is asimple matter to apply the test prods
of an ohmmeter across the winding to measure its resistance (fig. 1 (a)).
Unfortunately, the current pushed through the winding by this method
can result in asmall amount of magnetism being retained by the pole
pieces, and the noise of record and replay rising accordingly. An ohmmeter based on a movement of high sensitivity will push only a very
small current through the winding, but test currents in the order of
1mA have been known to cause trouble in this respect. Direct current
in excess of 1mA will almost certainly call for ademagnetising exercise after performing aresistance or continuity check of the winding.
When checking for continuity, resistance value and insulation, the
component or circuit under test should as far as possible be isolated
from other inter-connected circuits and components. This is necessary
to avoid resistance indications due to components other than that it is
required to check.
An obvious illustration of this effect is depicted in fig. 2(
a). Here
it is required to check winding L2 of transformer TI for continuity or
(continued on page 129)
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Fig. 1. Applications of the ohmmeter: (a) checking resistance, (
b) checking circuit continuity, and (
c) checking insulation
The minimum and maximum values of resistance measurable will
depend to alarge extent of the type and price range of the instrument.
For the measurement of very high resistance values ( in terms of
megohms), either a movement of high sensitivity or a relatively high
battery voltage is needed (or both). On the Ayo Model 8, for instance,
the internal battery allows the measurement from 0.5 ohm (first
indication) to 20 megohms, while incorporating an external battery
into the circuit allows the measurement of insulation up to 200
megohms. This instrument, it will be recalled, has aDC sensitivity of
20,000 ohms/volt.
The smaller, less sensitive, type of multimeter often measures up to
1or 2 megohms, a value which is usually adequate for most actual
resistance measurements in hi-fi circuits. When one gets up into tens
and hundreds of megohms, the instrument has an application in terms
of testing insulation. For example, heavy distortion can be caused by
the bias in the output stage being of incorrect value, and this condition can be aggravated by aleak in one of the coupling capacitors to
the control grid of the output valve. Even a very small leak in this
component would tend to reflect a positive voltage on to the control
grid from the anode circuit of the previous valve, and a small leak
may not be revealed on ameter with amaximum ohms range of 1or
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The original transcription type

"DUST BUG"

OF PERFORMANCE AND VALUE

Regd.

removes static and dust
while the record is playing

Compact . . .? Yes. Attractively priced . ..? Yes.
Far above average . ..? How could it be otherwise since it is Mordaunt designed and built.
For months prior to public reiease this new
Mordaurt masterpiece has been
rapturously
received wherever demonstrated.
Now the
'Stirling' is in full production to prove that superb
quality, craftsman manufacture and modest price
can all be found in one instrument. The ' Stirling'
will handle up to 15 watts with ease, from 8 to
15 ohms input. It has excellent transients with
beautifully smooth response from 35 to 18,000 c/s
to ensure well dispersed forward presence. In
stereo, this new Mordaunt speaker is outstandingly
brilliant.

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

THE MANUAL
PARASTAT
Regd.

restores fidelity to older records

Price 45 - plus 76d. P.T.

Cross over between bass and treble units is at 1,750 c/s.
In finely built cabinet size 29 in. by 15 in. by 10+ in.
Ask your dealer to let you hear the 'Stirling' or let us
send you details.

From your local specialist or direct:—

MORDAUNT

Cecil E. Watts Ltd.

ARUNDEL Mk

MORDAUNT

SOUND

DUALDYNAMIC
SPEAKER
SYSTEM

29
G N S.

Il

The speaker by which others are judged.
Remains the finest of its kind within
pounds of its price.
With special bass/
middle range and ribbon tweeter units
to provide unsurpassed quality.

SPECIALISTS IN
RECORD MAINTENANCE

STERLING

39

REPRODUCERS

I Stanley Road, Bromley, Kent

DARBY HOUSE • SUNBURY- ON- THAMES • MIDDLESEX

Telephone
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TEST INSTRUMENTS—( continued)
resistance. The ohmmeter is connected across the winding, across
which is also a shunt resistor RI. This resistor may or may not be
close to the transformer, so it could be overlooked. Thus, even though
the transformer winding may be open-circuit a resistance indication
due to RI would be given on the ohmmeter. The test circuit, then,
should always be thoroughly examined to ensure that it is free from
the shunting effect of another component.
When two components each possessing resistance are connected in
parallel, as in fig. 2 (a), the total resistance across the two is always
lower than the lowest resistance of the two, the total resistance being
equal to
RI xR2
Res. L2 xRI
RI + R2 or, so far as fig. 2 (a) is concerned ' Res. L2+ RI
Fig. 2 (b) shows a shunting condition which is considerably less
obvious than that in (
a). Here we have a transistor audio amplifier
section in which it is attempted to measure the value of the collector
resistor R3 simply by applying an ohmmeter, as shown.
Let us suppose that the value of R3 is 47 K. Now, when we apply
the ohmmeter, assuming the resistor to be in good order and of correct
value, we may obtain the expected indication of 47 K. On the other
hand, we may get an indication somewhat below this. The next time
we try we may get the correct resistance indicated, and so it may go
on as we try over and over again!
Eventually, we would discover that something near the actual value
would be recorded with the ohmmeter test prods connected round
one way, while aconsiderably lower value would be recorded with the
test prods connected to the resistor the opposite way round. Why
should this happen?
The reason is that we have asemiconductor diode junction parallel
with R3 and that the test prods of the ohmmeter are polarised, as
shown in fig. 3. In effect, we have here avoltmeter circuit across the
internal ' ohmmeter' battery, as we have already seen in a previous
article.

1SCALED

IN

MULTIPLIER

INTERNAL
BATTERY

o

-

-

Fig. 3. The test prods
of an ohmmeter are
polarised depending
upon which way the
internal battery is
connected, as this
diagram shows. The
polarity in this respect may differ from
that of the terminals
of a multimeter set
to measure voltage
and current

(a)

(b)

Fig. 2. The shunting effect of associated components and circuits should
be considered when checking a resistance in circuit. (a) Shows the
obvious case where aresistor shunts the winding of atransformer which
is undergoing test, while (
b) shows amore complex case in a transistor
circuit, detailed in the text
However, when the test prods are reversed so that the one to battery
negative is connected to the diode anode and the one to battery positive
is connected to diode cathode, the diode is biased for reverse current.
Very little current flows under this condition and the ohmmeter reads
avery high resistance value. This technique can, in fact, be employed
successfully to assess the basic condition of semiconductor diodes and
rectifiers of the solid-state variety (as distinct from thermionic diodes
and rectifiers).
Returning now to fig. 2 (b), we have a transistor Tr 1instead of a
diode to contend with. Actually, from first principles, a transistor
consists of two semiconductor diode junctions, one between collector
and base and the other between emitter and base. Common to both
junctions is the base which is equivalent to the diode cathode. The
collector and emitter can similarly be considered as equivalent to the
diode anode of each junction.
If we look carefully at fig. 2 (b) we can see that across R3 we have
the collector/base junction ( in series with RI, which is usually a
relatively low value resistance). Thus, if we apply the ohmmeter so
that the collector/base junction is biased for reverse current the normal
value of R3 will be indicated. However, if the test prods are reversed,
forward current flows in the junction and the resulting low resistance
under this condition is applied in parallel with R3, making the resistance reading much lower than it should be.
Both Ways Round
If it is impracticable to isolate the resistor under test in atransistor
circuit, therefore, the ohmmeter test prods should be applied across
the component both ways round, and the higher reading of the two
is the most accurate.
The same reasoning applies to almost any resistor in a basic transistor circuit, but the ratio of difference of resistance measured will
depend upon the relative values of the resistors in the circuit. When
one becomes conversant with this method of testing, the goodness or
otherwise of a transistor network can often be gleaned simply by
checking resistance ' both ways' across various elements with the
circuit actually switched off.
Under all conditions of resistance measurement other currents
must not be flowing through the test circuit; the equipment must, of
course, be switched off and disconnected from the mains supply.
Insulation measurements on the HT circuit—for instance, between HT
positive and chassis—should always be made on the ' low ohms'
ranges and, again, the effect of reversing the test prods should be
noted, bearing in mind that HT line electrolytic capacitors are also
polarised.
An ohmmeter can be used for checking the charging efficiency of a
capacitor. When the test prods are first applied the pointer of the
movement will ' kick', indicating that the capacitor is charging. As
the charge is completed so the pointer will fall to infinite resistance,
assuming that the capacitor has good insulation resistance. Now, if
the prods are reversed, there will be another ' kick' on the pointer as
the capacitor discharges and recharges in the opposite direction.
Low value capacitors should be tested with high reading ohmmeters
and higher value electrolytics with medium or low reading instruments.
Capacitors below about 0-1 mfd cannot usually be appraised in this
way.

TEST
. OHMS

The test lead connected to the positive battery circuit polarises the
test circuit positively, of course, relative to the negative battery circuit.
Note, however, that on multimeters, the positive or red terminal or
socket may not correspond to the positive battery circuit. This will
depend upon the design and switching arrangements adopted in the
instrument. Often, on the positive terminal—so far as voltage and
current measurements are concerned—the battery negative potential
may appear when the instrument is switched to measure resistance.
Such polarisation can severely modify the reading when any rectifier
appears in the test circuit. How this happens is shown in fig. 4. Here
the internal ohmmeter components are reproduced within the broken
line box and the test prods are shown connected across asemiconductor
diode. The diode is marked negative and/or black at its anode electrode (the arrow head) and positive and/or red at its cathode electrode
(the thick, black line).
Now, when the positively polarised ohmmeter test prod is connected
to the anode and the negatively polarised test prod connected to the
cathode, forward current flows in the diode. That is, the diode is
biased for easy current flow. Due to this, of course, the ohmmeter
indicates alow value resistance.
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This new KEF speaker

HACKNEY'S
OWN
HI-FI
CENTRE
R.T.M. fill a big need in Hackney.
A HI-FI Centre where the enthusiast
can be certain of finding awide range
of HlF1 by the finest makers, and
cabinets to suit every requirement.
And also of getting the personal attention of the Proprietor, Mr. P. Foudy.
• Demonstrations at your home
or Comparator
demonstrations
on premises, any evening by
arrangement.
• Export orders less purchase tax.
• Hire purchase gladly arranged.

There is only one way to discover the outstanding qualities
of the KEF Duette: hear it. This recently introduced speaker
stands alone among today's compact systems, because its
superb performance and standard of manufacture are in the
KEF tradition. What specification in cold print can do
justice to its exceptional transient response and freedom
from colouration ? Let your ears :
udge how fine a speaker
this is . . . put the Duette through its paces at your hi-fi
centre tomorrow.

Duette

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 avariety o' woods and finishes to suit
Individual requirement.. No charge for fitting equipment.
CABINETS: R.T.M., FItrobes, Lowther, Record
Mousing, Leak, etc. or specials to order.
AMPLIFIERS, PRE-AMPLIFIERS, TUNERS:
Quad, Archon. Chapman, Grampian, Leak, Lowther, Dacca, Pye. Roger..
Radford, W.B., etc.
MOTORS: Connoisseur, G

the compact speaker by KEF

Speakers: B139 rectangular
bass unit, 13"x 9". T15
spherical dome tweeter,
li" diameter.
Size : 24"x 15 ' x9i".
Weight : 48 lb.
Max. power : 15 watts.
Fundamental resonance:
4.3 c/s

Sead coupon for free literature

Price

d Golden., Leak,

SPEAKERS: Clumber, Goodman., Lowther, Quad. Electrostatic Rogers,
WE,, Wharfedale, Dacca, Pye.
TAPE EQUIPMENT: Brenell, Ferrograph, Stuzzi, Teiefunken, Trucos,
Wearite, Sony, Griming.
ACCESSORIES: HI-Jack, MIcrollft, Wal.

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

R.T.M.

£39.19.0

To KEF Electronics Ltd., Tovil, Maidstone, Kent.
Please send me full details of the Duette and information on other
KEF products.

RADIO AND TELEVISION
SERVICE LTD

Name
Address

d, Goidring,

PICKUPS: Acts., B. L O., Connoisseur, Decca, G
Ortofon, Pickering, S.M.E., Shure.

Abridged specification:

HN

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

—a
KEF Electronics Ltd • Tovil • Maidstone • Kent Tel : Maidstone 55761
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DETAILS OF NEW PRODUCTS
We remind our readers that notices of equipment listed and illustrated in this monthly feature are in no way 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
Castle Sound Effects
IX effects, comprising sea, wind, rain, thunder, traffic and factory
i•-) sounds, are offered on Castle BGX 1. Available as a45 rpm disc,
price 8s. and full-track 31 i/s tape, price 18s. 6d., this is the most
recent addition to the range of Castle sound effects and electronic
music recordings. They are available from most dealers or directly
from: Recorded Tuition Ltd., 174 Maybank Road, South Woodford,
London, E.18.
Magnetic Stereo Cartridge

W

EIGHING five grams, the Pickering V-15 stereo cartridge is
claimed to provide a flat response between 20 c/s and 20 Kc/s.
Output is 7-5 mV per channel at standard recording level ( 5cm/sec)
and a 0.7 thou diamond ' floating stylus' is incorporated. Hum
shield is provided by awhite mu-metal case. Crosstalk rejection figures
of 25 to 35 dB are given, with the stylus force between two and five
grams. Distributor: Ad. Auriema Itd., 1mpectron House, 125 Gunnersbury Lane, London, W.3.

The Bambi transistorised electronic organ which was mentioned on
page 865 of the April issue. It weighs only I50 lb. and costs 395 gns.
With a50 pS square-wave input the rise- time is approximately 8I.LS.
Hum level ( ref. to 10 W) is — 75dB and input sensitivity at 1Kc/s for
10 W output is 140 ILA. The amplifier is mains operated and measures
11 x5¡x 5ins. Price is: £39. Manufacturer: Larpitt and Partners Ltd.,
36 Princess Street, Wolverhampton, Staffs.

Battery Powered Tuner
1TH abattery lifetime of 120
W hours,
at four hours daily

PICKERING ,
V-15 Micro- Magnetic'
PICKUP

use, the L. & H. Signalmaster is
powered by six 1.5 V cells. Designed for use with tape recorders
and external amplifiers, an AF
output of up to 1•5 V is obtainable.
Incorporated in a hand-made
teak cabinet, the tuner is claimed
to be completely free from hum
and noise, by virtue of its power
supply. A telescopic aerial is
available as an extra and costs one
guinea. Aerial impedance is 75
ohms and the tuning band encompasses 88 to 104 Mc/s. The Signalmaster retails at 18 gns. Distributor: Britimpex Ltd., 295 Regent
Street, London, W.I.

3M Introduce Triple Play

U added to the Scotch range.

SING a new coating called Superlife, triple-play tape has been
The black coating is a development
from computor and data recording materials and its highly polished
surface is said to lessen considerably damage caused by head abrasion.
Marketed on 3and 4in. spools, the price is £ 14s. 9d. and £ 118s. 6d.
for 600 and 900 ft. respectively. Manufacturer: 3M Corporation Ltd.,
3M House, Wigmore Street, London, W. 1.

Transformerless Amplifier
transistorised and without an output transformer, the
FULLY
amplifier type LP/10/AB is a basic LF unit supplied in a metal

cabinet but also offered with an input or output attenuator plus
monitor if required. A pre-amplifier is also available.
Power output is 10 W into a 15 ohm load, with a total distortion
at 1 Kc/s of 0-06% at 10 W and 0.02% at 5W. Intermodulation distortion at 10 W is less than 1-5% and response between — 3dB points
is 30 c/s-20 Kc/s at 10 W and 30 c/s-50 Kc/s at 1W. Output sourceimpedance is less than 0.2 ohms and input impedance is approximately
20 ohms.

TANNOY
The leading name in sound affairs
WEST NORWOOD S.E.27.
I
31

Tel: Gipsy Hill 1131 ( 7 lines)

AUDIO

SERVICES

The specialists with the ill-Fl- know how

HIGH FIDELITY AND THE LOUDSPEAKER
The loudspeaker is the most vital link in the chain of sound reproducing equipment.
The use of agood loudspeaker produces an acceptable standard of quality even from
low priced amplifier- ceramic pickup ( budget Stereo) systems; whereas a poor loudspeaker will completely nullify the high performance of the best amplifier- pickup
combinations.
In the Dyna-Statics and Dyna-Sonics, we have produced loudspeakers which will do
full justice to all the ancillary equipment available, including the wonderful new transistor amplifiers. You are urged, therefore, in your own interest, to include these
famous speakers on your list of possibles should you be considering the purchase of a
new loudspeaker.
We are demonstrating in our comfortable new lounge and ycu are cordially
invited to come and listen. We could at the same time advise on the choice of equipment not only for the highest possible quality project but also for a truly worthwhile and satisfying Budget Stereo scheme.
DYNA-STATIC £45

DYNA-SONIC 4T £ 32

DYNA-SONIC 2T £ 25

Leaflets on request
Manufacturers of the famous

DYNA-STATIC AND DYNA-SONIC LOUDSPEAKERS

Accredited Agents for:
ARMSTRONG
HMV HI-FI EQUIPMENT
PYE HI-FI EQUIPMENT
TANDBERG
THORENS
WOOLLETT

Now being demonstrated on the new superb Pye, Truvox
and Leak transistor amplifiers.

AUDIO SERVICES

HI-FI

82 East Barnet Road, New Barnet, Herts.

Always in stock—

LTD.

Tel: Barnet 6605

TAPE STEREO UNITS

ALSO AVAILABLE—
BATTERY RECORDERS

an unrivalled selection of

eTape

*Ferrograph 422 U, 2 track- 74, 3,1 i.p.s.

Recorders

El 15

10

115

10

*Tandberg Series 6, 2or 4 track-71, 31, 14 i.p.s. 115

10

*Ferrograph 424 U. } T playback-7f, 31 i.p.s.

• Hi -Fi Equipment

Sony 464 ( one replay amplifier)-71, 31 i.p.s.

67

4

o
o
o
0

• Tapes

FOUR TRACK MONO

Free demonstrations— Honest opinion

£72

9

0

Philips EL.3549-74, 3), If, 15)16 i.p.s.

65

2

0

Philips EL.354 1-31 i.p.s. only

37 16

0

44

0

Philips EL.35410-1-31 i.p.s. only ..
Elizabethan

LZ.29 ( illustrated)-74,

31,

19

49

Philips EL3586--I{ i.p.s. only

26

7
5

Stella ST 471-1f i.p.s. only ..

27

6

2

Elizabethan Popular 400-31 i.p.s. only ..

26

Cossor 1604-31, If i.p.s.

40 19

0

5 0

STEREO

Sony TC 200-74, 31 i.p.s.

El 1I 6
82 19

14
72

9

*Telefunken M97-74, 3), If i.p.s.

99 15

•Tandberg Series 7.2 or 4 track.71, 31, If i.p

97 13

Philips EL 3534-74, 31, If, 15/16 i.p.s.

96

OUTSTANDING
TWO-TRACK
STEREO
RECORDER. VORTEXION C.B.L. SEPARATE
RECORD/REPLAY HEADS.
SEMI-PROFESSIONAL. ALL FACILITIES...

160

12

0

0

• Garrard

• Scotch

• Rogers, etc., etc.

• EMI, etc., etc.

• Philips

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

1c9 RECORDER
CENTRE

o
o
o
o
o
o

• Telefunken

1r 1H - TAPE

TWO TRACK MONO
TAPE RECORDERS

..

• BASF

e Leak
• SME

0

COMPLETE
TAPE RECORDERS ( Four Track)

TAPES

• Quad

If
39 18

14 All transistor-74, 31,

C61

Optacord 414 ( inc. Mains)- 3) i.p.s only

HI- Fl IN STOCK

TAPE RECORDERS
*Telefunken M.96--74, 31, If i.p.s.

Siemens Model

*Butoba MT.5-31, If i.p.s.

'Microphones EXTRA.

• Microphones

Sony IC 500-74, 31 i.p.s.

Agents for:
BANG & OLUFSEN
CHAPMAN
CONNOISSEUR
DECCA
FITROBES
GARRARD
GOLDRING
GOODMANS
KEF
LEAK
LENCO
LOWTHER
ORTOFON
QUAD
RECORD HOUSING
RE VOX
ROGERS
SHURE
SME
WB
WHARFEDALE, ETC.

•Vortexion WV.B. ( 3 head system(-74, 31
£110
•Vortexion WVA standard system-71, 31

93

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

89

*Telefunken 85 " The Classic"-71, 31 i.p.s...

87

*Telefunken 95-74, 31, If i.p.s.

61

Elizabethan Popular 200-31 i.p.s. only ..

132

24

3
13
5

0

o THE TAPE RECORDER CENTRE LIMITED
o 82 High Holborn, London, W.C.I

3 0
19
3

Open from 9 to 5.30 weekdays

0

Close 12.30 Saturdays

0

Telephone: CHAncery 7401

EQUIPMENT

and all inputs—radio, tape and gram—have the same response and
sensitivity. After this stage is a passive tone control system followed
by the second triode of the ECC83, and then the balance, volume
controls and rumble-filter. Next comes the driver, phase-splitter and
output stage consisting of two ECL86 triode- pentodes. Feedback is
applied from the transformer secondary to the cathode of the driver
triode, and the pentode connection is used instead of the more usual
ultra-linear arrangement.
A paraphase type of phase-splitter is used with a direct connection
from Triode 1to Pentode 1, and the output for Pentode 2 taken from
Triode 2, which is attenuated, so acting as a phase reverser with unity
gain. HT is supplied by two silicon rectifiers in a voltage doubling
circuit.
Power Output
(Each channel, simultaneously, AC input 205 V,
tapping 200-210 V)
Frequency c/s 30
40
100
1000
10,000
20,000
Watts ( RMS) 4
7.5
8
8
7-5
5
The frequency response was within 1dB from 30 c/s to 20 Kc/s,
attenuating gradually from 50 Kc/s. The square-wave definition was
quite good and showed no trace of ringing. The feedback loop
measured 15 dB and this could be increased by 14.5 dB before instability became evident. Hum and noise varied from 50 to 60 dB ( relative
to 8W) according to input. The treble control gave a lift of 14 dB

ARMSTRONG 222 STEREO AMPLIFIER
Manufacturer's Specification: Integrated stereo amplifier designed for
use with ceramic pickups. Power output: 10 W per channel. Frequency
response: 30 c/s-20 Kc/s + 1dB.
Power response: 35 cis-20 Kc/s
— IdB. Harmonic distortion: Less than 0.5% at 1Kc/s measured at
8W + 1dB. Hum and noise: 55 dB below rated output. Negative
feedback: 15 dB. Output matching: 4, 8 and 16 ohms. Transient
response: Rise time of 6 ¿IS. Treble control: + 15 dB to — 12 dB at
10 Kc/s. Bass control: + 12 dB at 70 c/s. Rumble filter: — 6dB at
35 c/s, increasing at lower frequencies. Inputs: 80 mV at 2M for radio,
pickup and tape. Tape outlet: 500 mV at low impedance. Crosstalk:
Better than 40 dB. Channel matching: + 1dB. Bahnce control: Range
of — 10 dB on each channel. Price: £27 10s.; case optional extra at
£2 15s. Manufacturer: Armstrong Audio Ltd., Warlters Road, London,
N.7.
THE importance of good styling cannot be over-emphasised, and
as far as audio equipment is concerned a tuner or amplifier must
/oak good as well as having a good specification from the engineering
point of view.
Unfortunately, few engineers have an aptitude or, rather, flair for
external design (sometimes termed ' cosmetics') and many beautifully
engineered products are spoilt by dull, unimaginative presentation.
However, one of the audio firms who have had the sense to call in
specialised industrial designers is Armstrong, and a few months ago
all their range of amplifiers and tuners were re-styled by Wright &
Connor Ltd. The Model 222 under review is an integrated stereo
amplifier in chassis form with asimple perspex panel, but it is obvious
that much thought has been given to the choice of a colour scheme,
knobs, and even the selection of a suitable type face.

and cut of 12.3 dB at 10 Kc/s, and the bass control a lift and cut of
13 dB at 40 c/s. The rumble-filter attenuated from about 70 c/s at a
rate of some 4dB per octave, as can be seen from the diagram. Channel
matching was within 1dB except at extreme positions of the controls,
and crosstalk measured 40 dB at 10 Kc/s and 46 dB at 1Kc/s. The
balance control gave a variation of 10 dB for each channel.
The 222 is obviously not intended for the top hi-fi market and so
no provision is made for magnetic pickups. However, extremely good
results can be obtained with modern lightweight ceramic pickups such
as the Decca Deram and the new Sonotone 9TA, both of which
were used for test purposes. Many people limited by financial considerations cannot afford to buy a high quality transcription turntable, and
here the rumble-filter will enable a fairly cheap player to be used
without dire effects!
(
continued overleaf)

ARMSTRONG 222
SQUARE WAVE RESPONSE.

IKC/S.

REVIEWED

IOKC/S.

The panel is bevelled at the edges and is finished in grey and green,
or to be strictly correct—ember grey and seaweed green! The knobs
are dark grey with chromium trim and indicator studs. From left to
right the controls are as follows: 5- position selector switch ( pickup
mono, pickup stereo, tape, radio and on/off), volume, balance, treble
and bass. At the rear of the chassis are the usual input sockets,
speaker connections and a rumble-filter switch.
Although 1 have mentioned the word ' chassis' I ought to point
out that a very handsome vinyl plastic covered metal case with teak
end- panels is available if required; the photograph shows the cased
version.
Now to technical matters. The first valve is one half of an ECC83
which functions as aconventional amplifier. No equalising is provided

DEIMOS LIMITED
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.
8 CORWELL LANE. I'D LINGDON. MIDDLESEX
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Recording

ARMSTRONG REVIEW—( continued)

Tapes

0 dB - • •

-

•ri 1rt7----

•RUMBLE FILTER
—10 f.

ARMSTRONG 222

20

100

1000

10,000

FREQUENCY CPS.

Quality magnetic !wording Tapes

Are there any criticisms? Yes, I thought the choice of phasesplitter tended to give an asymmetrical overload curve, and Imissed
the convenience of a treble filter—especially as a Baxandall circuit is
not used. Apart from these reservations Ithought the 222 excellent
value for money and Iwould like to make aspecial point of congratulating all those concerned for the elegant styling and presentation.
G. W. Tillett.

TO SUIT EVERY BUDGET...
¿'for professional studio use
¿'for homes, schools, churches
UNCONDITIONALLY GUARANTEED

S.T.C. STEREO HEADSET TYPE 29 LYA. I

Irish makes aquality tape for every purpose for both the amateur and
professional. Irish is the only premium- quality tape at astandard price.
The exclusive Irish Ferro- Sheen process prevents shedding of abrasive
oxide . . . assures reduced head and tape wear, superior sound quality.
Every Irish tape is 100% unconditionally guaranteed!
FREE—" Signature Tape" binding with every 5", 53
/
4" and 7" reel.
"Signature Tape" makes identification of tapes easy .... makes ahandsome
binding which can be stored on shelves or bookcases . . . gives added
protection to recordings ... gives tape box extra strength.

Manufacturer's Specification: High quality stereo headset. Type:
Moving-coil. Sensitivity: 1V RMS (equivalent to 3mW) produces a
level 115 dB above acoustic threshold per earpiece. Impedance:
300 ohms per earpiece. Frequency range: 20 c/s-20 Kc/s. Distortion:
Better than 1% total harmonics. External noise exclusion: 20/30 dB.
Weight: 10 ozs. Price: 7gns. Manufacturer: Standard elephones and
Cables Ltd., (ElectroMechanical Division), West Road, liarlow, Essex.

Recording Tape
Series #190

there are two or three high quality stereo headsets
ALTHOUGH
by different manufacturers available in this country, this S.T.C.
model is one of the latest to be produced, and the first to be submitted
to us for review. It is of particular interest, as anumber of enquiries
have recently been received by ' Crossover' on the subject of the
choice and use of headphones for listening to stereo discs.
There are various situations in which the use of 'phones may be
desirable, because they offer a solution to otherwise intractable
problems; for monitoring they are often essential, but whatever the
conditions of use they have four advantages over loudspeakers:
(I) They enable alistener to proceed undisturbed by other, external,
sounds, and without disturbing other people by the sounds which he
wishes to enjoy.
(2) They provide some reduction in harmonic distortion.
(3) They are considerably cheaper than high grade loudspeakers.
(4) They occupy no furnishing or floor space.
Nevertheless, listening by means of headphones is an acquired taste.
Some people may never have the need to acquire it, and others may
never be able to do so. Icannot imagine anyone, unmoved by necessity, deliberately choosing to use headphones rather than listening to
music reproduced by good loudspeakers because he preferred the
sensation, yet almost certainly there are such people.

Standard
11
/ mil acetate
2
Long Playing
1mil acetate
1mil Mylar•
Double Play tensilized
ya mil Mylar•

Professional Tapes
Series #200

Standard
11
/ mil acetate, 11
2
2 mil Mylar•
/
Long Playing
Imil acetate
Imil Mylar•
Double Play tensilized
va mil Mylar •
*Dupont Registered Name

Shamrock

Recording Tape
EXPERIMENTAL,
AMATEUR AND
HOBBY TAPES
Here's the low-cost economy tape for all non-critical uses. Available in 5" x7" reels with plastic or Mylar film backing in 1mil,
.5 mil, and 1.5 mil thickness.
Available in Shamrock box shown, or in a plain white box for
your own imprint.

The experiences are of different orders; with headphones, the
sensation is not merely of listening from the conductor's rostrum—an
experience to which we are often subjected, unfortunately, with loudspeakers, when close-microphones have been used for recording—or
even of having the orchestra all around us, as though we were in the
middle of it. Rather, the feeling is that the sound is being generated
within one's head. There is no sense of being external to the music,
as at aconcert or when listening to loudspeakers; the orchestra is no
longer spread out before us, as it should be; the perspective of listening

UNITED STEREO TAPES Division of Ampex
Acomplete line of four-track pre-recorded tapes. Write for
complete catalog.
Write for complete Catalog Specifications and Prices.

MORHA..1•T
CORPOR.A.TIC)I\T
458 Broadway, New York 13, N. Y.
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is changed; we cannot, as it were, ' stand away' however the volume control is adjusted. The nearest one can get to the effect, using speakers, is
to stand or sit between astereo pair directly facing into each other. I
must emphasize that these reactions to headphone stereo are subjective, though they are shared by a number of people who have tried
the experiment. Also, I am well aware that many others find the
sensation of sitting in the middle of the orchestra a most exciting
experience, particularly when they listen at the high sound levels which
these headphones will produce with a minimum of distortion.
It will be noted from the specification that these ' phones are low
impedance; they are intended to be fed from the speaker output
sockets of any good amplifier. The circuit shown in fig. Ishould be
used between these sockets and the headset (one for each channel).
It must be remembered that headphones use little power, and the
purpose of the resistor RI ( 15 ohms) is to absorb the excess. R2
(150 ohms) and R3 together provide attenuation, variable by adjusting
the value of R3 to provide the desired listening level with the amplifier
volume control at around the half-way position. In practice, values
between 50 and 100 ohms have been found to be most useful for R3.
Messrs. Standard Telephones and Cables have long enjoyed an
enviable reputation for the very high quality and reliability of their
microphones, so it was expected that the stereo headset would conform to similar standards of excellence, and this is in fact the case.

DEALER

London Area

city electronics ltd.
The Harrow Organ Centre

HI-FI IN EVERY ASPECT
All leading makes — superb service — personal attention — Record Bar
BROADWALK,

PINNER
ROAD, NORTH
HARROW,
Telephone: UNDerhill 1841

MIDDX.

Disc and Tape Reproducing Equipment and Tape Recorders
by Leading Manufacturen

Custom Built Installations
All High Fidelity Requirements and Services Available

Estimates Free

Personal Service

Custom High Fidelity
371 Green Lanes

Palmer. Green

N.13 PALmers Green 5228

LEE GREEN, S.E.I2

Tel. LEE 5780

For
Leading Makes,

DAVENSET

Personal

2 Burnt Ash Parade

and

The S.T.C. phones
are correctly matched
and phased, and are
supplied with a4-core
connecting cable.

Service

Advice

come

LEE

to—

GREEN,

• NORTH LONDON'S HI-FI CENTRE
C. C. GOODWIN

Amp4ifsers - Tuners
Motors - Pick-ups
Spec:doers - Cabinets
Tape Recorder,

ORDER SPECIALISTS

Goods Despatched by Return.
7 THE

BROADWAY,

Carriage Free ( U.K.)

WOOD

GREEN,

Nil

CAIN OR TERMS

Phene: BOWES PARK 0077-9

HI
Fl

Moving-coil systems are used, with plastic diaphragms, housed in
lightweight plastic mouldings. The housings are easily dismantled
and replaced when necessary for renewal of the cord. The soft earpads are of plastic covered foam, light and comfortable, and the
headband is easily adjustable. External noise exclusion is good. It is
worthwhile fitting the headband and ear pads carefully, and ' settling'
the phones well on the ears, as bass response will be modified by any
'leaks'.
Judgement of response was necessarily subjective. My hearing no
longer extends beyond 16 Kc/s, but, using a pickup of very wide
range and EMI Test Disc TCS 101 there was audible response from
14 Kc/s down to 30 c/s. No sharp peaks or unpleasant resonances
were evident; the overall characteristic was very smooth to the ear,
with a gradual fall away below 100 c/s at the bass end above 3Kc/s
in the treble. H.F. response is affected by standing waves in the ear
cavity, but this was not obvious.
It was possible to increase the volume to uncomfortable levels when
listening to music before there was any audible distortion. A wide
variety of material was used to assess quality: discs, tapes, and BBC
FM transmissions. Speech was excellent, clear and intimate. Music
was of course no longer affected by the acoustics of the listening room,
(continued on page 137)

CITY &
TAPE

ESSEX

FOR ALL LEADING
AUDIO EQUIPMENT
call, write, or telephone

hampstead HIGH FIDELITY
91a Heath Street, Hampstead, London N.VI.3

HAMPTONS
HIGH
WESTERN 1663

OF

FIDELITY

Telephone HAMpstead 6377

KENSINGTON
CONSULTANTS

7 KENSINGTON HIGH STREET, W.8

ENGLAND'S BIGGEST TIE SPECIALISTS

0 WA R
218 HIGH ST.- BROMLEY - RAV. 4000

hi-fi

BRITAIN'S FINEST

equipment

Recorder Repair Specialists

RECORDER

S.E.I2

See our dispkry
advertisement for
comprehensive list
of all the best

(SALES) LTD.

MAIL

RADIO

and
cabinets

CENTRES

See Page
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76-77 HIGH HOLBORN, LONDON, W.C.I. Tel: CHAncery 2626
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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. Has nylon- cushioned

HEAD DE- MAGNETISER

twin probes with a concentrated
demagnetising field in the 118"
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 details 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.

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

ELSTONE ELECTRONICS Ltd
Edward Street, Templar Street, Leeds 2.

ELAC
8 inch Hi Fi unit MODEL 50/12
This modern reproducer with Ceramic ( 10,500 gauss)
Magnet and wide range 50 to 12,000 cps, twin low resonance diaphragm provides the answer for the enthusiast
who needs first-class reproduction from medium power
amplifier.

•
e
•
•
e

HIGH FLUX CERAMIC MAGNET
ALUMINIZED PLASTIC CENTRE CONE
PLASTICISED SURROUND
WIDE RANGE RESPONSE ( 50-12,000 cps)
HIGH SENSITIVITY

.11:AC

ELECTRO ACOUSTIC INDUSTRIES LTD.
Stamford Works, Broad Lane, London, N. I5
Tel. TOTtenham 0505

YOUR HI-Fl DEALER
London Area

HEADSET REVIEW—( continued)
a fact which was immediately noticeable. Transient response was
excellent, and there was good localisation of sounds. The overall
quality had a ' Festival Hall' flavour: extreme clarity, but, for some
tastes, a certain lack of warmth and richness. The most pleasing
results were obtained from recordings of chamber music.
In every case, direct comparison with the reproduction of the same
sources by good loudspeakers (a pair costing about twelve times as
much!) led me to prefer the latter, for reasons which have much more
to do with psychology than with any kind of measurement.
There is no doubt at all that the STC 29 LYA1 is a very good
headset, and Irecommend it to anyone who, due to circumstances or
personal preference, wishes to enjoy stereo sound in this way. It
represents better quality for its cost than any pair of speakers, and is
certainly an attractive proposition for ' budget stereo' if the intending
purchaser is satisfied that he will be able to enjoy his music through
headphones. Since reactions vary widely, atrial should be made before
buying.
B. J. Webb

ALL LEADING MAKES IN STOCK
Cash or Easy Terms

LONDON'S FINEST SERVICE
207 EDGWARE ROAD, W.2
PAD 327112
152-153 FLEET STREET, E.C.4. FLE 2833
33 TOTTENHAM COURT ROAD, W.I. MUS 2605
*

PART
*
*
*
*

MAC'S
250-152

EXCHANGES WELCOMED *

ALL MAKES Hi-Fi and Tape Recorders supplied
PART EXCHANGES. Terms 12. 18 or 24 months
SONY Specialists. Full Range Stocked
GUARANTEED Recorder Repair Service

KING

CAMERA

SHOPS

LIMITED

STREET, HAMMERSMITH, LONDON,
R1V 8581-2 Hours 9-6 Thursday 9-1

MASSEYS

CENTRE

OF

W.

SOUND

West London's Hi -Fi 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, PTE. ROGERS, TANNOY, LOWTHER, SME, GOODMANS,
WORDEN, KEF, WHARFEDALE, ORTOFON, DECCA, REVOX,
FERROGRAPH, GRUND1G. etc.
Demonstrations: 58 WINDMILL ROAD
Record Dept.: 181 HIGH STREET

GARRARD 3000 LM CHANGER

LONDON AREA, W.1

MODERN ELECTRICS LTD

Manufacturer's Specification: Automatic record player with special
low mass pickup arm. Speeds: 78, 45, 33¡ and 16¡ rpm. Motor: Dual
range, 100-115 V and 200-250 V. Turntable: 10¡ in. diameter. Changer:
Will handle eight discs of 7, 10 or 12 in. diameter, mixed. Manual
operation: Spindle for manual operation supplied. Space requirements:
14 x124 in., with 4¡ in. above the motor board and 3in. below.
Price: £99s. 6d. ( or £ 11 Ils. IId. with cartridge fitted.) Manufacturer:
Garrard Engineering Ltd., Swindon, Wiltshire.

HI-FI DEMONSTRATION AT ANY TIME
Stockists of equipment by Quad. leak, Wharfedale. Goodmans, Garrard,
Lenco, Connoisseur, Ferrograph, Vortexion, Grundig, Simon, etc.

TAPE RECORDER SPECIALISTS
120 SHAFTESBURY AVENUE
Tel. COV 5703, TEM 758 7
manufacturers & suppliers
of hi fi equipment

W

HILE we do not consider normal domestic record changers to
be high fidelity equipment, it was with some interest that we
put this machine through the hoop to see how the better class of
domestic machine has developed.
Garrard have been making excellent transcription turntables for
many years, so we know they know how to do things properly. They
have also been making record-changers nearly as long, and as they
are still in business, they too must have been well made—by their
own standards. There is no sharp dividing line, many products have
aleg in each camp.
As an automatic changer we know that the 3000 LM works satisfactorily and does not knock the discs about any more than its kind.
It is rather similar in some respects to the well-established AT6, but
it does not replace or supersede that model.
The driving motor is a typical shaded-pole type and, having four
poles, it runs at about 1400 rpm. Compared with its ' big brother' it
is a little smaller, simpler, maybe less powerful, but still made to a
comparable tolerance on vital things like bearings. Materials are
probably quite as good too. Its method of suspension is simpler—
just three rubber bushes in this case. It may not be so quiet, or as
free from vibration, and it does not have afine speed control.
The rubber-tyred idler is smaller, has simpler bearings and operating
mechanism. This one is held clear of both motor pulley and turntable

o

new and secondhand records

Musicraft
13 King Street, Richmond, Surrey, phone Richmond 6798
20-22 High Street, Southall, Middx, phone Southall 3828

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.g. AMH. 32.59
WHARFEDALE, GOODMAN, LOWTHER, etc., GARRARD. GOLDRING, etc.
FEFtROGRAPH, BRENal., SONY. TELEFUNKEN, GRUNDIG, etc.

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

Showroom, Open until 7 p
PROSPECT 0985

SHEEN LANE, SHEEN,
LONDON, S.W.I4

(continued on page 139)
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Mortlake

Station S.R.b

TRANSISTOR HIGH FIDELITY EQUIPMENT
VHF TUNER-MONO AND STEREO AMPLIFIERS

WHARFEDALE
SFB/3

(FULL DETAILS ON REQUEST)

e MONO
PRICE
*

uncoloured

sound

makes the SFB/3

£5-10-0 p.p.

e INTEGRATED

an

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

2/-

Dark brown and gold
front panel plate 8/6d.

For use with transistor power amplifiers as below or valve
amplifiers— Hum Free— High Sensitivity-8 inputs between
1.5 mV and 300 mV, with full equalisation. For all pickups—
Microphones, Tuners—Tape Replay. Separate treble and bass
with cut and boost-4 position Low Pass Filter. Volume, etc.
Roll off at 40 c/s and 20 kc/s. Output 250 mV. Overall size
9x2-fx 2in. Battery operated (2f mA) or from power supply.
Signal to noise ratio 70 dB at 10 watts with power amplifier.
Supplied built and ready to use with valve or transistor power
Amplifiers.

This clean open quality
of

FULL FUNCTION PREAMPLIFIER/CONTROL UNIT

unwanted

SFB ,3
PRICE: £39.10.0
polished in a choice of

PRICE

walnut or mahogany
veneers. Oak available
to special order ( Light,

£1049-6

STEREO PREAMPLIFIER
Two channel version of above
with addition of balance and
Mono/Stereo controls. Overall size 9x3+ x If in. deep.
Designed to feed two 10 watt
power amplifiers as below or
any valve or transistor amplifier. Supplied built and ready
to use.
* Dark brown and gold front
PA) 3/
6
panel plate 15/-.

We can supply from stock most of the components used on circuits 1
published in this and other magazines. Quotations by return post.

medium or dark).

e

SIZE: 34" x 31" x 12"

10 WATT POWER
AMPLIFIERS

WEIGHT: 641b. MAX. INPUT: 15 watts
FREQUENCY RESPONSE: 35-20,000 c/s
IMPEDANCE: 8/15 ohms only.

*

15 ohm 10 watt
f.5.19.6 p.p. 2/6

The open baffle principle used in the SFB/3 in
conjunction with its sand-filled panels, and speaker
units matched to the enclosure, gives a smooth
performance throughout the audio range, with a
quality in a class apart from the usual cabinet
system.

*

3ohm 10 watt
£5.10.0 p.p. 2/6

or
-

A note of

Direct coupled transformerless design. Sensitivity 100 mV from
10 K ohm source for 10 watts output. Response
1db 40 c/s
to 20 c/s. 0.25% total distortion at 10 watts. Push-pull class B
output. 60 db feedback. Two versions available for 3/4 ohm
and 15/16 ohm output. Battery or mains supply operation. For
use with Mono or Stereo Preamplifiers as above. Supplied
built and ready to use.

appreciation
15 Shrewsbury Road,
New Southgate,
London, N.11,
4th March, 1964.

e

MAINS UNITS: For single Amplifier 59/6 p.p 2/-, for
two Amplifiers 69/6 p.p. 2/6.
VHF FM TUNER
To build yourself. A new compact
5-transistor 4- diode printed circuit superhet design. Full coverage 87 to 105 Mc/s. AVC and AFC.
Output 30 mV for 10 1.i.V input. Up
to 250 mV max. output. 50 db
S/N. 9volt 9mA supply. Size in
cabinet 3f x2+ x4in. Cost of all
parts with 31. x8f in. Brown and
gold front panel E7.19.6 p.p. 2/6.
All parts sold separately. (Cabinet
assembly 20/- extra).

e

Dear Sirs,
This is just a little note of appreciation to say
what wonderful performances I have had from
the two SFB/3 speaker systems purchased a year
ago.
From the beauty of design to their outstanding
performance they really make stereo terrific.
Thank you
Yours faithfully, G. Belton.
Descriptive literature on this and other Wharfedale speakers free on
request.
WHARFEDALE

Henry's Radio Ltd.

WIRELESS WORKS LTD.

303 EDGWARE ROAD, LONDON, W.2
PADdington 1008/9

IDLE, BRADFORD, YORKS.

Open Monday w Sat. 9-6. Thurs. 1o'clock

Telephone: Idle 1235/6

e RADIO AND

Grams: Wharfdel', Bradford
138

e Latest

86 page fully
detailed
and
illustrated
catalogue. Components—
test equipment—Hi Fi.
2/6 post paid.

ELECTRONIC COMPONENT SPECIALISTS

e

E

YOUR HI-FI DEALER

ARRARD 3000 LM REVIEW—( continued)

London Area

rim when switched off. It also swings well clear when the speed is
changed, so there is no chance of damaging its edge unless the supply
is switched off, leaving the machine in the ' on' position.
The turntable and its bearings are very different. Here we have a
light pressed-steel shell instead of aheavy machined casting. Actually
it is two shells; the smaller, deeper one is driven by the idler and a
wider one is fixed to produce a 10¡ in. platten, much better to carry
discs, and of course both stiffer and heavier. Instead of along, heavy,
precision-fit bearing, it only has an ' oilite' bush rotating on a short
steel tube sitting on a thrust ball-race.
Comparing it with the Garrard 301 machine, its turntable weight is
21 lb. against 61 lb. and its inertia 99 Kg/cm 2 as against 402 Kg/cma.
These two quantities are ameasure of its ability to iron-out irregularities of speed and vibrations. Now if the speed irregularities due to
the 3000 LM motor-plus-platten-plus-bearings were only a quarter
of those on the 301, then its performance would be as good. This is a
possibility, but it would never stay as good as that for long as wear
is inevitable.

CROYDON and DISTRICT

SOUTHERN
AUDIO
SERVICES

The only Tape Recorder and HighFidelity Specialists in Central Croydon.
All leading makes of equipment supplied. Most accessories and tapes despatched by return post— no charges
on orders over U.

3 Lower Church St., Croydon, Surrey. Tel: MUNicipal 3631. Opp. Car Pk., Reeves Cr.

CROYDON'S

TAPE CR
EE
N
CTORR
EDER

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

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

ADDiscornbe
1231/2040

Ball Races
Ball-race bearings are rarely as smooth and quiet as plain bearings,
though they have low friction and stand up well to hard work. To
minimise the inevitable vibration from the supporting thrust race—
which would show up as rumble, worse on stereo— the whole race sits
on asmall, soft plastic ring, acushion as it were.
The geometrical accuracy of the turntable and bearing-play are
well below the standards we expect for first-grade machines. Vertical
movement of the turntable edge was + 0.004 in. and play in the
bearing added another + 0.007 in. (yes, 0.011 total). My seven-yearold 301 has a movement less than 0.001 in. and play too small to
measure.
Speed accuracy was fair, about 1% fast when playing. Adding a
Dust Bug put it just right! These variations are about twice those
usual for the more expensive machines, but speed change with change
of supply voltage was at least as good—too small to measure.
The pickup arm represents aserious attempt to do something better
than the general run of domestic players. Reduction of playing weight
is agood thing as it increases disc and stylus life considerably. However, playing weight can only be reduced if the stylus can be deflected
easily enough, i.e. if it has a sufficiently high compliance and—more
difficult to achieve—its effective stylus tip mass is small enough.
When we have managed to do this then we can, with advantage,
lighten the arm itself. This reduces trouble with warped discs and
floor movements and reduces the frictional drag of its own bearings.

LONDON AREA
Established Igto

H. L. SMITH 8g CO. LTD.
Makers of the

-Cooper-Smith"

High Fidelity Amplifiers

287-9 EDGWARE ROAD, LONDON, W.2
Tel: PADdingten 5891/7595

WIMBLEDON'S
TAPE RECORDER CENTRE
Agents for: FERROGRAPH, VORTEXION, SIMON,
BRENELL, GRUNDIG, PHILIPS, COSSOR, ETC.

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

TEL- LEE- RADIO
LIBerty 4944

LONDON

220 The

Broadway,

WIMBLEDON,

S.W.I9

AREA W.I

WEBB'S

FOR EXPERT ATTENTION
ON

ALL

HI-FI

MATTERS

Export arrangements a speciality by sea, air or personal export

Nice Noises

WEBB'S RADIO,

Garrard have used a Sonotone 9TAHC crystal cartridge and this
seems to track quite happily at a measured 3gm, though it has not
been given an exhaustive test. It certainly makes nice noises, not
quite up to ffss standards, but way ahead of the noises that usually
come from record changers. Like many crystal pickups, it also picks
up all the mechanical noises from the changing cycle. It has no muting
switch.
The pickup arm pivots are typical of their type. Measured friction
varied between two and ten times that we expect from really good
arms. While this seems adequate for this particular job it may not
be so for any other cartridge and certainly not if lower playing weights
are contemplated. In this design the playing force is due to the weight
of the arm minus areverse pull from an adjustable spring. The absence
of a balance weight is to keep the total mass and inertia as low as
possible. The increase in playing weight for Icm. lift of head (approximately 6discs) was 0.8 gm.
Ilike the little bristle tuft sticking up near the pickup rest position—
for keeping the stylus clear of dust. Even with aDust Bug in regular
use, fluff build-up on the stylus is not uncommon.
The main chassis is provided with three suspension springs, and
loaded with one 12 in. disc it vibrates at about 5c/s. From experience
this should give avery good measure of isolation from floor movements.
The three springs are correctly placed, too, so that the movement tends
to be truly vertical. Any tendency to rock easily unsticks the pickup,
whatever its mode of balancing. This is avery important point, not
always appreciated.
(
continued on page 141)

14 SOHO STREET, LONDON, WI

GERrard 20119

YOUR HI-FI DEALERCountry and Provincial
ST. ALBANS
EASY ERM
T

HERTS

ON 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

BOLD ,Ek. BURROWS LTD.
Verulam Road, St. Albans

BEXLEYHEATH

*

Tel.: 50717

*

*

*

NORTH KENT

HI-FI CENTRE
Personal service and demonstrations in comfort.

All leading equipment

BROADWAY RADIO, 228 BROADWAY, Bexleyheath 4184
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PRAISE FOR THE

WHARFEDALE

BISHOPS GATE
INSTITUTE
--\\\

NEW CITY SHOP

SUPER 10/RS/DD
The following letter is
typical of many received praising the
performance of the new
Wharfedale Super
10/RS/DD and the

FANTASTIC!!

Golden 10/RS/DD,
both of which have

a

remarkably wide and

Not a boast but a fact, for no other word can describe the
wonderful selection of new and re- conditioned Tape Recorders
we have on display in our Showrooms.
You may purchase a Recorder from us with every confidence
for, as Britain's largest Tape Recorder Specialists, we have the
most experienced Sales Staff available to offer expert advice.
At our showrooms you can see, hear and compare the finest
and largest selection of Recorders on display in Great Britain
before selecting a Model to suit your individual requirements
and pocket. Every sale is backed by our Central Serivce Dept.,
ensuring 100% AFTER SALES SERVICING by expert Tape
Recorder Engineers.

smooth response as
the response curve
indicates.

10 Vickers Street,
Nottingham.
14th April, 1964

Pear Sir,
I have recently installed one of your Super 10/RS/ DD
speakers in my home. Imust say that, without reservation,
I ant absolutely delighted with the results. I have never
Iteline heard a speaker which so completely gives me everything Idemand of it.
The speaker is installed in a concrete cabinet in the
corner of the room and is fed via the following chain.
Garrard 4 HF turntable
GC2 head and GEC 912
plus amplifier.
Ihave tried numerous speakers costing up to £ 12 each
with the above equipment and none of them has provided
such "perfection" as your speaker. Congratulations on a
une product.
Yours sincerely,
D. C. Prince.

* HIGHEST PART EXCHANGE ALLOWANCES
* 100% EXPERT AFTER- SALES SERVICING
* H.P. TERMS OVER 9-24 MONTHS
* FREE HOME DEMONSTRATIONS
* OVER 250 NEW & SiHRECORDERS ON DISPLAY

Impedance 10/15 ohms only. 1 in. dia, centre pole.
Flux density 16,000 oersteds. Max. input 10 watts rms
or 20 watts peak. Frequency range 30-20,000 c/s.
Aluminium voice coil. Roll surround and double
diaphragm. Axial response curve. Mic. distance 12 in.
Input 4v. at 1,000 c/s.

CITY SHOWROOMS
The most accessible Tape Recorder showrooms in Gt. Britain.
Situated immediately opposite well-known and easy-to-get- to
Liverpool St. main line Station ( see diagram). By road, rail, bus
or tube simply alight at Liverpool St. Station. On the Central,
Metropolitan and Circle tube lines. Over 28 bus routes stop
outside or near our doors.

50

.to
30
20

NOTE.—OUR CITY SHOP OPEN MON.-FRI. 9-6, CLOSED SAT.

20

10

OPEN SUN. 9-2 p.m.

10
SUPFR 111 RS lilt
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2K

SK

10K

20K C/S

CITY 8/ ESSEX

PRICES: SUPER 10/RS/DD £ 10.18.8 including P.T.
GOLDEN 10/RS/DD £7.17.5 including P.T.
Descriptive Leaflet on request.

TAPE
RECORDER CENTRES

2 Maryland Station, Stratford, E.15. ( Adj. Stn.) MAR 5879

IDLE, BRADFORD, YORKSHIRE
Grams ' VVharfder Bradford

I

228 Bishopsgate, E.C.2. ( Opp. Liverpool St. Station.) BI 52609
232 E. India Dock Rd., E.14 ( Adj. Blackwall Tun.) EAS 5978

WHARFEDALE WIRELESS WORKS LTD

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

Phone: Idle 1235 , 6
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GARRARD 3000LM REVIEW—( continued)

BIRMINGHAM

Using the 3Kc/s band of a test disc, wow could be clearly heard but
was not objectionable enough to spoil enjoyment of piano music.
Wow components at both motor and turntable speeds could be clearly
detected by ear. The same disc on the old model 301—it may have
been oiled once in this time—gave only enough wow to be able to say
the signal was not coming direct from a generator.
Using its own pickup and feeding it into aLeak Transistor Stereo
30, controls flat, rumble due to the machine could not be heard though
bass appeared to be adequate. A Decca ffss temporarily rigged up
(on its own arm, of course) did show up some rumble. Not serious,
but likely to increase with time due to the various design limitations
we have already pointed out. Surprisingly, there was no noticeable
hum from the motor's magnetic field, though the Decca head was
nearer the motor itself than it would have been mounted on the
Garrard arm.
Used as an automatic player, putting discs on one at a time (
so their
naked surfaces never touch and scrub each other) it should not spoil
discs for future use with better apparatus. So, while it is not a fully
fledged high fidelity machine, it has enough good points to make it a
useful proposition for many people. It could be a second machine
"for the family", or even a stepping stone to better things later on.
R. L. West

GRIFFIN RADIO LTD

( THE

Hite:PUELITY)

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, Revox, Brenell,
Lowther, Wharfedale, Mordaunt,
AND ALL LEADING MAKES

Prop , etor,-1,01.0INGS of 13LACKBURN Ltd

Mincing !ane/Onrwen Si. Blackburn

BLACKPOOL

Telephone: BLACKPOOL 2575g

BENFELL

SONOTONE
9TA

OF
BLACKPOOL

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

CARTRIDGE

Harker & Howarth (Music) Ltd.
of

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

Manufacturer's Specification: Turnover stereo ceramic cartridge.
Frequency response: 30 c/s-15 Kc/s + 3dB referred to 1Kc/s into
load of 2 M and 100 pF. Channel separation: 20 dB at 1Kc/s. Output
voltage: 80-120 mV/cm/sec at IKc/s. Compliance: 5'3 x 10 -6 cm/dyne.
Effective stylus mass: 3-5 milligrams. Tracking force: 2-4 gm. Styli:
Both sapphire-0.7 thou LP, 2.5 thou 78; or diamond LP, sapphire
78, same radii. Mounting: Cartridge supplied with non-reversible
4-way plug; standard 4 in. fixing centres. Prices: Two sapphire—
£2 18s.; diamond and sapphire—£3 15s. 6d. ( both inclusive). Manufacturer: Technical Ceramics Ltd., New Lane, Havant, Hampshire.
U.K. Distributor: Nletro-Sound Sales Ltd., Bridge Works, Wallace
Road, London, N.1.

IMI=Lianci
Specialists
ISO

have pointed out many times in these columns that the general
W Eacceptance
of stereo as the normal system of sound reproduction

in

HIGHER

High

Phone' 23093

Fidelity

BRIDGE

STREET

BOLTON

BOURNEMOUTH

NATIONAL

in the home is " aconsummation devoutly to be wished" and that it is
dependent very largely on two things: (
a) the availability of pickup
cartridges of reasonable quality at alow price, and (
h) aregular service
of stereo broadcasts.
The first of these requirements has now been met, as a perusal of
our pickup reviews over the last twelve months will show. The second
we still await, and present indications are that we may well have to
be either vociferous or patient, or both.
Early attempts to fill the first demand were not very satisfactory.
Cartridges had output in plenty, but compliance and separation were
minimal, frequency response was irregular, impact on discs was
destructive, and the resulting sounds did not fall sweetly on the ear.
Some of these early cartridges are still in use, but there is no longer
any reason for this state of affairs, now that such ceramics as the
(continued on page 143)

RADIO

SUPPLIES

66 Holdenhurst Road
Bournemouth
Tape, Hi-Fi & components

Tel.

25232

BRADFORD

S3

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

CHRISTOPHER PRATT & SONS LTD.. 33 NORTH PARADE
Tel. D:-kiford 25494
OPEN UNTIL 8 P.M. FRIDAYS
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PIONEER PROUDLY OFFERS A NEW MODEL
This is an integrated 80- watt high- power stereophonic control amplifier equipped with

SPECIFICATIONS OF THE SX-82

a sensitive AM / FM stereophonic tuner.

FM

It provides sensitive and high•selectivity reception of marvelous FM stereo broadcasts.
Distortion is virtually non-existent.

Sensitivity ( 1HF):

(1HF):

1.5v,

Sensitivity
bet-

ter than 30db, Frequency Response: ldb from

Outstanding tonal quality and superb stereo ef-

15cps to

100kc,

fect under all conditions are provided through a full range of efficient controls and

than 17...

Hum and Noise:

supplementary circuits that

55db. Aux, better than 65db,

include scratch and rumble filters,

AM

MPX Channel Separation:

loudness contours,

ments:

etc. its sensitive preamplifier section provides playback of low level magnetic phono
or tape head playback.

(max)

Harmonic

115/230 volts 2.1
50,60 cps,

Distortion:

less

Mag. better than
Power Require-

1.14 amp, 208 watts

Dimensions:

( H)

x

17".""(D) x 17'."(W).

MODEL SX-82 AM/FM Multiplex Stereo Receiver

ap

PIONEER'
PIONEER ELECTRONIC CORP.
5 Otowacho 6- theme, Bunkyo-ku, Tokyo, Japan
Cable address: PIONEER Tokyo

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 II 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 II 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 1.B.
types will with 15 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-FI NEWS, JUNE 1963

£20.5.0

(
P.Tax £3.90)

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

DEVELOPMENTS

(
ELECTRONICS)

LTD

ROGERS Products are stocked and demonstrated by all leading HI-PI Specialist dealers
'RODEVCO WORKS'

D

4-14 BARMESTON ROAD

D

CATFORD

D

LONDON

D

S.E.6

D

HITHER GREEN 7424/4340

Export: K. H. Williman and Co. Ltd., Blackford House. Sutton, Surrey, England.
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SONOTONE 9TA REVIEW—(continued)

FOR ALL YOUR HI-FI REQUIREMENTS
Sonotone and the Acos GP 81 (reviewed last month) are available to
replace them.
As usual, we began work on the 9TA with some listening. If apickup
does not produce a musical sound, its other qualities are, to me at
least, irrelevant.
With tracking weight set at 4gm in the TPA 12 arm, the Sonotone
9TA passed this crucial test satisfactorily, revealing a wide response
without unpleasant peaks. Slight adjustment of the amplifier balance
control was necessary, but that was all, working into an uncorrected
input of 2M impedance, and using column speakers fitted with
Wharfedale Column 8 units. There was some evidence of decreasing
separation of channels at high frequencies, but this was not unexpected.
SONOTONE

- -

9TA

REECE
I 81 2 PEAS HILL

100

Telephone: 54237

CHELTENHAM

MODERN RADIO (Cheltenham) Ltd.
Service & HiFi Dept., 40/42, St. James Street

Quad, Radford, Pye, KEF and Thorens always in Stock

RESPONSE (DECCA 5Xl. 2057)

RADFORD COUNTY AGENT

PHONE: CHELTENHAM 21216/7

LEFT
RIGHT
(2M LOAD)

-1040

of CAMBRIDGE

200

400

IK

2K
FREQUENCY

4K

..

p

Turning to measurements, output was found to be 100 mV/cm/sec
from the left-hand channel, and 80 mV/cm/sec from the right-hand
channel at 1Kc/s. This is almost 4 V from a normal record, and
enough to allow the use of a series resistor with many amplifiers to
raise the input impedance to the 2 M loading desirable for full bass
response.
Freqi.ency response is shown on the graph, from which it will be
seen that there is a smooth falling away on either side of 250 c/s and
a gentle rise above 4 Kc/s to a maximum at 10 Kc/s roughly equal to
the 250 c/s level. Above 12 Kc/s the response falls rapidly. Some
differences between the channels will be noticed.
Separation, also shown, will be seen to exceed the 20 dB claimed at
1Kc/s and remains very satisfactory up to 6Kc/s, but above this
frequency it falls rapidly to zero at 12 Kc/s.
Unlike many turnover cartridges, including the GP 81, which
employ two separate stylus assemblies, the Sonotone has the two
styli mounted on opposite sides of the same stylus bar. The points
were of good shape and polish.
Compliance was found to be 8x 10 -6 cm/dyne laterally and 5.5 x
10 -6 vertically, which is rather higher than in many heads of this type.

9 TA

CROSSTALK (DECCA
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111111ELITY
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All heeding makes: Amplifiers, Control Equipnseet, Loudspeaker', Callill•ta. Tun•rs. M icreph•nee, Tape Reeord•re
and Ancillary It•nee in stock or quickly ontain•ble.

ellot `

olet.4 ‘..e*
\ ‘
Seee.

Covenul a Dlotrlot Ceoperative Secfety Led., MIgh Fidelity
Sound Section, Electrical Dept.,Fleot Floor, Centre' Premises,
Corporation Street, Coventry Tel. Cave/very 24311-11 Ham

KIRKMAN
of

the

stereo

Broadway

demonstrations
on

CRAWLEY

TAPE— DISC— RADIO

next to Supermarket

THE MIDLANDS HI- Fl SPECIALISTS

BUCKLAND'S of DERBY
90 ft. Frontage - 3 Floors of Sound - Recording Studio.
Manufacturers' HI-F1 Recitals Friday Evenings

41/49 London Road, Derby.

Tel. 48425/6/7

SXL 2057)

EXETER - DEVON

JIM

dB
-10

ALFRED

-IS

•

HEXT

IS CLINTON AVENUE
(
off Monks Road)

EXETER
Phones: 74670/66172

High Fidelity Sales and Service Consultants
Home Demonstrations, Cuecom Built Equipment,
Cabinet Alterations, Stereo Conversione, etc.

-20
254 0

GAPPER

(in emaciation with)

100

200

400

IK

2K

4K

10K I2K

FREQUENCY CPS.

No instructions are provided for converting the Sonotone to a
velocity characteristic, but, as with other ceramics, working it into a
low impedance of around 50 K will produce approximately this result,
and correction for the recording characteristic is then needed in the
amplifier.
Further tests, using the Sonotone 9TA as a replacement for two
different cartridges, produced satisfactory results, and final listening
tests using wide- range speakers confirmed our first impressions, but
it was found necessary to increase the tracking force to almost 5gm
to obtain clean results from some discs. This adjustment will depend
to some extent on the arm used.
We are of the opinion that the 9TA could be used with advantage
as a replacement for a number of crystal and ceramic heads at present
in use in record players, both manual and auto-changer type.
B. J. Webb

FARNHAM, SURREY
* Stockists for all good quality Hi -Fi apparatue including the
'Tripletone' range
* Comparative Demonstrations
* Cabinet Manufacturers and Designers
* Personal Service and satisfaction guaranteed

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

ESSEX
STUART and PAUL invite you to see their stock at

UNIQUE RADIO
6 THE FACADE
HIGH ROAD
G 0 ODMAVES
H4-FI AND PURUC ADDRESS ENGINEERS
INCORPORATiNG ESSEX SOUND SERVICES

SEVEN KINGS 8277

YOU

CAN

AFFORD

THE

FINEST

THE FINEST PICK-UP IN THE WORLD

0
2.:Set

SPU-G/T STEREO CARTRIDGE
The Hi -Fi Cartridge with built-in
transformers, superb performance.
Price £23.4.2 incl PT

SrielG 212 PICK-UP ARM
Statically balanced arm.
The perfect component.
Price £ 11.12.1 incl PT

Elliptical Diamond for even closer true to life reproduction, available at extra cost.

A PRODUCT OF SWISS PRECISION

MEIOSOUNO

THORENS TD. 124 Transcription

momnis,Transcription Motors are
unsurpassed in performance and exceed
Broadcasting Studio equipment
specifications and requirements.

Turntable and Motor. Price £33.7.4 inel PT
TD. 135 Transcription Unit integrated with
new professional tone arm BTD. 12S.
Price £35.8.4 Inel PT

NOW AVAILABLE

Distributors for the UK. New Service Department. Nation-wide Distribution. Write for descriptive literature and price list of complete range.

THE THORENS
"MASTERPIECE"

METRO-SOUND (SALES) LIMITED, Bridge Works, Wallace Road, Canonbury, NI
CANonbury 8641/4
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Op° ,

41'
e

4 soelf

GOODMANS

PVE

ARMSTRONG

PHILIPS
LOWTHER

STELLA

Iff ED
ALL

ROBUK
&tee.°

rogers

Dlit

elizobethan

ON

INTEREST

p
ee

LOEWE

FICORD
v

FREE

eteit

);44,4s

sot°

to) ,,

01'

ee.
4.
0

HOWARD
218

HIGH

ST.

BROMLEY
144

KENT.

RAV. 4000

YOUlt HI-1,1 DEALER

READERS' PROBLEMS

TAPE RECORDER CENTRE (HALIFAX)

SORTED OUT BY " CROSSOVER"

Stock all the best Tape Recorders; Hi -Fi Equipment;
Tape; L- P. Records, etc.

* Readers who encounter snags, or oho run into trouble with their
hi- ti installations, are invited to write to this editorial office for advice,
marking their envelopes " Crossover". Replies will be sent by post. hut
there may sometimes he adelay of several weeks as Crossover is often
os erloaded ; items of general interest may be published in this column at
alater date. We must emphasize that this ads isory sers ice cannot include
requests for information about manufacturers' products when snch
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 sub cet if at all possible. And, please, in no
circumstances confuse such letters with references to other matters
which nias have to he dealt with by other departments in our office.

DEMONSTRATIONS DAILY KY EXPERT STAFF
2 years' FREE SERVICE ON NEW RECORDERS OVER £ 35

30 King Cross Street, Halifax. ' phone 66832
HENLEY-ON-THAMES AND READING DISTRICT

G. 0. MOORHEN
190

READING

ROAD,

HIGH

HENLEY.

FIDELITY
TEL.

SPECIALIST

343

TANDBERG STOCKIST
FERRISGRAPH
SIMON
LEAK
QUAD
GOODMAN
K.E.F.
MOR.DAUNT
WHARFEDALE
ETC.
CABINETS AND COMPLETE INSTALLATIONS

Matching Pickup to Tape Recorder
Dear Sir:—Ihave a Telefunken 96 tape recorder and also aGarrard
record player (deck only) and want to use them for recording LP
records, but so far Ihave not had any success.
Iam feeding the pickup output direct to the recorder but the recordings are either coming out all top, or, using one of the other pins
on the recorder input, with so much hum that the recording is unacceptable. Ihave tried a500 K resistor in series with the gram output
but the tonal quality still leaves much to be desired. The cartridge
in the record player is an Acos GP 67-2G.
Please could you suggest an equalising network that would enable
me to get the best out of this equipment.
Yours faithfully, R. D., Lee-on-Solent

HIGH WYCOMBE, BUCKS

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

Telephone: 570

HITCHIN

HERTS.

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

The pickup should give an output at least equal to that of the sensitivity
of the ' radio' or ' crystal mic' tape recorder input socket to provide
full tape modulation.
Such sockets would be unequalised. This means that some form of
equalisation may be needed between the pickup and the recorder. If a
magnetic pickup (or crystal pickup with alow impedance load) is used,
then the normal kind of pickup equalisation, as recommended by the
makers, should be employed. However, by using a high impedance
input, 1 megohm or so, a crystal or ceramic pickup could he applied
direct to the ' straight' input without equalisation. It seems as though
you will need to do acertain amount of experimenting along these lines
yourself, possibly by raising your extra series resistor to a much higher
value if there is sufficient gain in hand.
By far the best way, of course, is to extract the disc record programme
signal from the ' monitor' socket of apreamplifier or control unit, for
then the pickup will be correctly equalised. It is not normally possible to
apply correct equalisation between a pickup and the input of a tape
recorder because of the attenuation (insertion loss) introduced by the
network.

RECORD SHOP

31

HERMITAGE RD.

HUDDERSFIELD
Visit our HI- Fl 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

Adequate Mono from Stereo Discs?

All the loading makes

Dear Sir:— Ihave recently invested in hi-fi equipment which includes
a Decc ffss head, SME 3012 arm and Quad amplifier. At the moment
it is only mono, but Ihope to add another amplifier and speaker
eventually. What Iwant to know is whether Ican buy stereo discs
now, to be heard monophonically, and expect to get as high astandard
of reproduction as Ishould from the mono equivalents.
Ihave heard that this may vary from disc to disc, but cannot see
why this should be so. Naturally Iwould prefer to get stereo discs
from the beginning, but not at the expense of diminished quality,
even for a limited time.
Yours faithfully, D. W. L., St. Leonards-on-Sea

COOK LANE, KEIGHLEY, YORKSHIRE. TEL., 5444

KIDDERMINSTER

MILL STREET

F. W. LONG
Complete Equipments Assembled to Specification
Leak, Quad, Sound Sales, Lowther, Wharfedale, Geedmana, etc.
Paragraph, Simon, Reflectograph, FI Cord, etc.

You may certainly buy and play stereo discs now with your ffss stereo
pickup. You will get acceptable results, which will vary from disc to disc.
The sounds you hear will not be the equivalent of the mono recording
necessarily, because mono recordings are sometimes made with different
microphones placed in different positions; nor will you get any sort of
stereo ' effect' but you will do no damage to the discs and obtain considerable pleasure in the interim period before you go over to complete stereo
equipment.
(continued on page 147)

Telephone 1519

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!
• Get your Components ex stock

All at REGENCY ELECTRONICS LTD.,
29 REGENT ST., LEAMINGTON SPA. (
Tel. 22590)
"IF IT'S SOUND — IT'S REGENCY"
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SHOP-SOILED BARGAINS IN HI-FI AND TAPE RECORDING
EQUIPMENT

YOU ARE INVITED TO THE N.R.S. AUDIO FAIR
—to examine and hear star items picked in the light of our
17 years' continuous'experience of manufacturing and selling
Hi Fi Equipment: Among others they include the:

16 gns
•Symphony FM Tuner de luxe .. .. ..
•Symphony 5 . 5watt Stereo Integrated Amplifier 24 gns
28 gns
•Symphony 10 • 10 watt ditto ..
various
•Symphony Equipment Cabinets .. ..
various
•Symphony Bass Reflex Cabinets and Kits
..
10 gns
•Symphony Tape Timer Units
..
2 gns
•Symphony Sterophoner ..
E35- 17-6
•Radford VHF Tuner .. .. ..
•Radford SC2 Control Unit & l2-- 12 watt Main Amp. £60
•Ditto with 15- 15 watt Amplifier .. £66
•Radford Bookshelf Speakers .. .. £24
•Radford Magnetic Cartridge .. .. E5-17-0
•Radford Record Player, complete .. .. f23-12-0
eTrio Stereo AM/FM Tuner/Integrated 7-1-7 watt
59 gns
Amplifier combined .. .. .. ..
•Beolit 609 FM Transistor Portable— makes ideal
23 gns
plug-in AM/FM Tuner as well ..
40 gris
eTruvox PD82 mono Tape Unit ..
79 gns
eTruvox PD97 stereo Tape Unit ..
69 gns
eTruvox R92 mono Tape Recorder
105 gns
•B & 0 Stereomaster Tape Unit ..
95 gns
eTandberg stereo Tape Unit, model 7
110 gns
eTandberg stereo Tape Unit, model 6
124 gns
•Revox latest 736 Recorder
eTelefunken 300 Transistor Portable Tape Recorder
59 gns
de- luxe—just out!
•

•

This equipment has become slightly shop-soiled through demonstration:
Nett Price

•

•

£78 10

1Truvox R.92 ( twin track). New list price £72.9.0
Our special offer

£63

0 0

1 Elizabethan LZ27 twin track. New list price £28.7.0.
Our special offer

£24

0 0

I Chapman V.H.F. tuner.
Our special offer

£20

0 0

1 Rogers Cadett MK II amplifier and control unit and
V.H.F. tuner, complete in teak case. New list price
£54.3.2.
Our special offer
£46

0 0

0 0

10

For further details contact:
EDRIC FILMS LIMITED
34-36 Oak End Way,
Gerrards Cross, Bucks.

' • ' •' •' •
Continuous demonstrations 9 a.m.-6 p.m. Mon.—Fri., 9 a.m.-4 p.m.
Saturdays. Send for Catalogue or Phone PR! 3314. Deferred terms available

Tel. No.: Gerrards Cross 4646/7/8

N.R.S. LTD., 16 King's College Road, London N.W.3
Tubes Swiss Cottage & Chalk Farm, Buses 31, 2, 13. 113

TAPE RECORDER
COVERS

BUY AMERICAN HI-FI
DIRECT FROM THE U.S.A. AT

Smart
road cover
to give complete prancedon to your tape recorder.
Made from
rubberkted
canvas in navy, wine, tan,
grey and bottle grew.
with white contraweing
pipings, reinforced bawl,
handy
zip
microphone
pocket and name panel.

LOW EXPORT PRICES
FAST DELIVERY — LATEST MODELS
All equipment is carefully packed, insured
and shipped promptly by air or ocean freight
All latest models by foremost manufacturers
Acoustic R
h
American Concertone
Audio Devices
Audio Dynamics
Bogen
Cadre
Clegg
Crown
R. L. Drake
Dynaco
Eico Empire
Electrovoice
Fisher
Grado

Hallicrafters
Hammarlund
Harmon-Kardon
Jensen Mfg. Co.
E. F. Johnson
Karg
Koss
KSC
J. B. Lansing
Magnecord
"Scotch Tape"
Monitoradio
Mosley
National Radio

0

New list price £25.0.0

7 Brand new transistorised radios with earphones and
ever ready cases
Each £4

•

•

£49

I Ferrograph SAN. New list price £89.5.0.
Our special offer

2 Leak Sandwich loud speakers, in teak. New list price
£42.0.0. each
Each £35 0 0
I Connoisseur Craftsmen major speaker. New list price
£22.7.8. Our special offer
£19 0 0
I Goldring Lenco GL58, with Deram on plynth. New list
price £23.12.4. Our special offer
£19 10 0

•

•

I Ficord 202 with microphone. New list price £72.13.0
Our special offer

Philips
„
„
„
„
.,

BL3538
EL3542
EL3536
EL35I5 ... ...
EL3541/15 ... ...
3541H ... ...
Starmaker ...
CoZor 1602 ... ...
Grundig TK.I ... 19/6
TK.5
„
1601 ... ...
„
TK.6 ... 67/6
„
1604 ... ...
„
1605 ...
„
TK.8
Stella 57455 ... ...
TK.148‘ 238 18— 596
„ 51454 ... ...
TK.20 ......526
., 57458 ... ...
TK.24
, 57459 ...
7K•25
Sab.
it ....
TK.30
Elizabethan FÏ.1 .••
TK.35
63/TK.48 ik 41
„
FT.3 •••
,
LZ29 .•• ...
TK.46
Fi-Co'rd IA ... ... ...
TK.55
63•-•
TK.60
75/-*
Fidelity Argyle
TK.1130/3D
Clarion (with strap) ...
„
Cub ...
354.
Bretton Mk.5 ...
„
3star ... ...
Talefunken 85
65'75 15
76K ... 55 ,Truvox R92 and 94 ...
„
95 ... 69
Rebuk RK.3 ... ...
Philips 8188 ... 576
Farregraph ...
8109 ... 63 ,Sony 521 ... ... ...
Revox .. ..
3534
79/6
3459
Optacord 414+41 .
2 ...
Without pocket.

Peterson
Polytronics
Regency
Roberts
H. H. Scott
Sherwood
Shure
Sonar
Sony
University
Utica
Viking
Weathers

We carry acomplete line of Citizen Band, amateur, marine depthfinders,
radio telephone. Loran-commercial radio, public address, guitar amplifiers
besides High Fidelity tuners, amplifiers, loudspeakers, receivers, tape
recorders and all audio accessories. We are one of the largest retail
organizations in the U.S. and have been in business for over 20 years.
Write for complete audio catalog and
export price list. Send us your requirements.

•••

AIREX RADIO CORP.

A. BROWN 8£ SONS LTD.

85 Cortlandt Street, New York, N.Y. 10007, U.S.A.

24-28, GEORGE STREET. HULL
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TEL: 73413. 23412

57/6
574
72/57,4
63'71163 ,574
79/-

75F514
52/6
66 ,99/67 d
9111/63/-

0

YOUR HI-FI DEALER

READERS' PROBLEMS—( continued)

RADIO HOUSE, THE CRESCENT, LEATHERHEAD, SURREY PHONE 2214

Maurice Richards Ltd.

Sound Break-up on the Light
Dear Sir:—I have a variable tuner and from this I record on a
Ferrograph 4AN. In the loft is a dipole aerial with co-axial feeder
cable to the tuner. When 1tune into the Light programme Iget the
same effect as on television when a propeller-driven aircraft flies
overhead—abreak-up of the sound. This does not occur all the time;
when Itune to the Home or Third programmes Ihave no bother.
Owing to the smallness of the loft and the presence of the BBC TV
aerial, one end of the dipole hangs over the water tank; would this
be the cause of the trouble? Ihave done as suggested in arecent issue
and got afriend to tune-in while Imoved the aerial.
Yours faithfully, A. E. C., West Harrow

THE MID-SURREY "111 FI" AND " STEREO" SPECIALISTS
Comparator Demonstrations at any time by Appointment
using
Quad . Leak . Pye . Armstrong . T.S.L. . Tandberg
Tanuoy . Dynatron . Lorenz „ Wharfedale . H.M.V.
and other makes of equipment

THE HI- PI EXPERTS

LEEDS

HEADROW HOUSE
LEEDS I.
Tel. 33213

VALLANCES

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

The effects you describe could well be due to the aerial position, particularly as Ithink your location is rather screened towards Wrotham.
The trouble can only be overcome in the manner which has been suggested to readers time and time again, namely by increasing aerial height.
Your radio and television reception might both benefit by amore directional aerial system out of doors, as it is evident that your roof-space
reception is far from satisfactory, particularly with a water tank in the
vicinity. The tuner you are using may not have an especially outstanding
limiting action and if roof-mounted aerials do not clear the trouble up
completely, Iam afraid you will have to consider another type of tuner
too, in order to bring your reception up to the standard obtainable.

LEICESTER

RECORD

BAR

* HI- Fl EQUIPMENT
QUAD, LEAK, PYE, ROGERS, H.M.V.
ARMSTRONG, GOODMANS, VVHARFEDALE, DULCI
TAPE RECORDERS - TAPE - PICK-UPS - STYLI - RECORDS
ALL LABELS

9-13 APPLEGATE STREET, LEICESTER.

Tel. 58684

LEICESTER
ALL YOUR HI- F1 REQUIREMENTS

Loading and Velocity Characteristics
Dear Sir:—Iam in the throes of buying anew cartridge and would
like to know whether input impedance and velocity characteristics
are the same or are connected in any way. Many thanks.
Yours faithfully, P. H. W., Bishops Stortford

H.M.V. QUAD - LEAK - ROGERS
Speakers by: TANNOY
MORDAUNT - LOWTHER - W.B.
WHARFEDALE - GOODMANS
Tape: FERROGRAPH
REPLECTOGRAPH
GRUNDIG
SIMON - BRENELL
Record Department: ALL LABELS-PARASTAT SERVICE

Velocity characteristic and input impedance are not the same thing,
but there is aconnection between them, as follows:
All types of pickup, except crystal or ceramic, have an output proportional to the velocity attained by the stylus as it traverses the groove,
and such pickups are said to have a velocity characteristic. Crystal or
ceramic pickups have an output proportional to the amplitude of the
stylus movement from acentral or neutral position, and are said to have
an amplitude characteristic. Input inpedance refers to the load presented
to the pickup by the amplifier; it is resistance to alternating current.
The connection between these things arises because, if a crystal or
ceramic p.u. is presented with a low impedance load—of the order of
50 K—instead of the high impedance— Ito 2megohms—into which it is
designed to work, the effect it to convert it from an amplitude characteristic to avelocity characteristic (very approximately).
When getting a new p.u., the points to watch are that the sensitivity
of the amplifier is high enough for it to be fully loaded by the output of
the p.u. from an average recording, and that the input impedance of the
amplifier at that particular input is of the same order as the recommended
load stated by the p.u. maker. If these points are not observed, disappointments can occur.

LEICESTER CO-OPBULTWE SOCIETY I/METED, High St., Leicester.

Tel: 70411

LIVERPOOL'S hifi SPECIALISTS

Beaver Radio
OF WHITECHAPEL.ROYa19898
THE SERIOUS ENTHUSIAST usu•lly cornea to us after finding technical
service difficult to obtain elsewhere.
WISE PURCHASERS come here fir«, 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.

LAM RDA

RECORD

Dept. HFN. 95 Liverpool Rd., Liverpool 23

CO.

Tel. GREat Crosby 4012

•

SOUND

What to Use with What
Dear Sir:—Iam the veriest amateur when it comes to hi-fi installations, and you being one of the most informed, unbiased experts, I
am writing to you in the hope you can shed alittle light on the subject.
Being alover of good music and having akeen ear for any disturbing
'noises', Ishall require agood hi-fi set-up. 1have purchased aBrenell
Mk 5Series II recorder and wish now to complete a full installation
with tuner unit and turntable.
Having chosen the Brenell as fulfilling my immediate needs, Ibreak
down at making my next choice. Could you tell me whether Ineed a
control unit for gram and tuner and should Ibuy a ' tuning heart'
and pickup and couple these to an amplifier? Then again, what is a
pre-amp and when do you need one of those? Ialready possess a
pickup with a lightweight arm, sapphire or diamond point ( Ihaven't
found out which) and the Brenell has an amp. which may be used
(continued on page 149)

SUPPLIES
(LOUGHTON)

Mail Order Service

Co.

Ltd.

Audio Equiprrent of all well-known makes.
Tapes, styli, tape- recorders, microphones, turntables,
cabinets, accessories, etc., supplied and serviced.

12 Smart's Lane. Loughton, Essex

LUTON

COVENTRY

Tel. LOU 2715

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.
BUMS from Luton station "top at our door

189/191 Dunstable Road, Luton
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Ask for Coventry Radio, Bury Park

Telephone: LUTON 7388/9

THE

FINEST

IN

DMEMEIMEEMEMOMEMICE]

HI-FI

The finest pick-up cartridges in
the world. Available through your
Hi Fi dealer from
TSA.218 TRANSISTORISED STEREO AMPLIFIER
The most exciting
transistor amplifier design
for outstanding hi-fi
performance. 15 watts per
channel.
Price 49 gns.

Sole distributors in the U.K. for ADC products:
KEF Electronics Ltd • Tovil • Maidstone • Kent
Phone: Maidstone 55761- Grams: KEF Maidstone

SLIM " AUDIO PANEL" SPEAKER
SYSTEM MODEL AP.80I
A four- speaker system housed in attractive
walnut veneer cabinet measuring 41" deep by
29" high by 21" wide. Achieves natural
smoothness, low distortion and rich robust
bass. Handling capacity: 20 watts. Frequency
response: 40-20.000 cps. Impedance: 16 ohms.
Price 21 gns. ( Plus £ 3.10.9 PT.)

OMMOMEMEILIEJLEJEMEDE=

A NEW SERIES OF MAGNETIC
STEREO CARTRIDGES
Precision polished diamond
styli for maximum protection
of your treasured records.
GOLD M. ICO7G.
20-20.000 cps.
Price £4.14.4 ( Plus 15/2 P.T.).
SILVER M. 1007F. 20-18,000 cps.
Price (4.1.4. ( Plus 13/2 P.T.).

"BEOLIT"

CN.3 THREE-WAY
CROSSOVER NETWORK
This versatile unit is a 2- or 3- way
6db per octave network. Six crossover
combinations are available with a
total of four different crossover
frequencies. Housed in an attractive
gold cabinet with built-in brilliance
and presence controls.
Price 99/6

609 AM/FM TRANSISTOR
PORTARE at 23 Gm.

There's always something new from Eagle

We invite you to call and hear

— ask

Edgware

your

dealer

for

this

a demonstration

am am

and details of other EAGLE High Fidelity Equipment
NAME

11

ADDRESS

Radio

at

our

Showrooms.

Telescopic Aerials for FM;

In-

ternal Ferrite Aerial for L. M &
Shipping

II

a

Road

Technical features include Twin

Please send me illustrated leaflets on TSA.218, AP.80 I , M.1007, CN.7111
I

fabulous

Short- Wave

Band

(suitable for Reception of ' Radio
Caroline' and ' Radio Atlanta').

I

. 37

Separate Bass and Treble Controls; Flywheel Tuning; Tuning Meter
and Battery Indicator. Can be used as Hi -Fi Tuner or Car Radio.

I

Supplied complete with Circuit Diagram; Instruction Book; Screen-

I

ed Jack- Plug & 6 ft. length of Screened Cable for Tape or Hi Fi
MIM
U.K.

EMI
Distributors:

Audio Division .

NM

NM

MN

B.

Adler

and

Coptic Street .

MN

Mil

lif,7 1661
MN

Sons ( Radio)
London .

Output: Price 23 gns. Also available— EXPORT AM Model with L, M
and 3 Short Wavebands at 19 gns. Send for Full Technical Specifications and Gramophone Test
Paddington, W.2. PAD 5521.

Ltd.

W.C.1
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Report.

400,

Edgware

Road,

YOUR

READERS' PROBLE MS—( continued)

DEALER--

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

separately. This won't do for me, though, because Iwant to be able
to record from either pickup or tuner.
Sometime in the future Iknow Iwill want stereo, so do you think I
should bear this in mind if Ibuy an amp.? Iam bewildered by all the
equipment available; could you possibly suggest one or two units
for me to try. Iam most interested in the Rogers Control Unit and
Amplifier on one chassis but the price of their matching tuners is a
little high for me.
Imight also ask about speakers, since if Icould build a couple of
matching units Iwould save money, rather than buying two speakers;
Either the Goodmans Eleganzia or Wharfedale Slimline 2 being the
ones Ihad in mind.
Ihope all this doesn't bother you too much; any help you can give
me would be very much appreciated.
Yours faithfully, G. J., Sunderland

HI-FI

HOUSE

123, CHESTERGATE

MACC 2900

HIGH FIDELITY ( MAIDSTONE) LTD.
*

STOCKISTS ANO AGENTS FOR ALL THE DST EQDIPMENT

*

SPECIAL STEREO DEMONSTRATION ROOM

*

MAIL ORDER, AND EXPORT SPECIALISTS, FULL CREDIT FACILITIES

*

ALL FAQUIRIS RECEIVE PERSONAL ATTENTION OF PROPRIETORS

57 KING STREET, MAIDSTONE, KENT

Thank you for your letter. As Ihaven't full details and specification
of the Brenell recorder at hand, Ican answer your questions only in
general terms at this stage, but shall be pleased to offer specific suggestions
if you are able to make adecision from what Isay.
You will require apre-amplifier and tuning unit. ( A tuning heart' is
only part of a tuner unit, around which the rest can be built, if one has
the time and ability.) The output from the Tape Record' socket on
the pre-amp. is fed to the recorder, and you can then record from radio
and p.u., the pre-amp. supplying the necessary amplification of the signal
from the tuner unit and the p.u., both of which are permanently connected
to it. Reproduction can be by means of the Brenell amplifier and speaker,
or, preferably, an external speaker rather than the one in the recorder.
The pre-amp. must present the right load i.e. 'match' your p.u. and
the input of your recorder, and Iwould suggest that you consult the dealer
from whom you bought the recorder on these points. If he is unable to
advise you, which is unlikely, write to me again. Iwould get atuner unit
by the same maker as the pre-amp., but it will need to be self-powered,
or supplied with its own power pack.
There are many small external speakers which will improve your
results, and the choice is a very personal one. Try one or two at home
with your machine before making afinal decision. Impedance should
be 15 ohms . You might like to consider, among others, the Goodman
Eleganzia, the Wharfedale Bookcase Mk. II, the Rogers Cadet, and
the K.E.F. Celeste, or if you don't mind a bit of home construction,
(very easy) the Heathkit SSU.I. or Cotswold—excellent value for money.

Tel: Maidstone 56061

STOCKPORT

FAIRBOTHAM & CO. LTD.
47

LOWER

HILLGATE

STO 4871

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

GODLEYS

The North's finest Iii -Fi Department.

your

photographic equipment.
in part exchange.
ties.

Telephone BLAckfriars 9432

THE

<41:2=13*

accept

un-

equipment, ', di».

musical instruments, binoculars.

SHUDEHILL, MANCHESTER 4

MANCHESTER

We

wanted

World's finest equipment.

SOUND

ALL

cit.,

Credit faciN•

MAKES

SPECIALISTS
STOCKED

DEANSGATE
(Nr. Grosvenor Hotel)

MANCHESTER

LANCS HI- FIDELITY LTD.
Speakers Mounted ! Ugh- Ip

THE MANCHESTER AGENTS FOR:

Dear Sir:—Iam asking your help and advice on where to place a
pair of speakers for a hi-fi system. My idea is to have them built in
the wall leading up to the ceiling, about 7ft. off the floor and 7ft.
apart. The sound would obviously be reflected off the sloping ceiling
which is lined with knotty pine.
Iappreciate it is very difficult for you to advise without seeing the
room but I am unable to obtain advice elsewhere. What is your
opinion of having the sound reflected. If it is a good idea will you
please recommend the correct way for installation. Ihave not purchased
any hi-fi equipment as yet.
Yours faithfully, J. L., Colchester

Rem , . Rerrograph . Bronell : Tandberg and Truvos Tape Recorders
Kort-Mr•Coeh : Chrasnan : Quad • Leak and Rogers Amplifiers
Monlsont . Losthor : K EF.: 9rharfedule and Goodtmans Sneakers

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

Ana's Sq.),

Manchester

2

Early closing Monday et 1.30 pm.
9 0 a.m. to 5.30 p.m. Seta.

Get acquainted with:

Phone 54 E. 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

Iam not too enamoured of your speakers mounted up in the air in the
wall. Ithink it is much safer, certainly to start with, to try cabinet
speakers in various places first. If you find you are able to produce
satisfactory results with the speakers somewhere as per your suggestion,
then it is safe to go ahead. Ihave no objection to the reflection of sound
except that the sound will be coming from arather unusual direction for
most types of musical entertainment.
There is one type of speaker that could conceivably be built-in without
agreat deal of experience and that would he a woofer, since the output
of this does not contribute considerably to the apparent direction of the
sound. It would also depend quite alot as to where you would be sitting
when listening with this system.
I would have thought lower down either side of the fireplace would
have been altogether more suitable.

HIGH

FIDELITY

IN

OXFORD

HORNS
SIX

SOUTH

PARADE

OXFORD

Telephone: Oxford 55360

Information .
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Demonstration .

Installation

THE ASSOCIATION OF
PROFESSIONAL RECORDING STUDIOS LTD.

CABINETS
STOCK

THIS IS THE SIGN OF A
REGISTERED AND BONA

AP

FIDE RECORDING STUDIO

TO

Its

MODELS

YOUR

BIS. 5680-4938

A. R. FRANKLIN

HOME RADIO

187 LONDON RD.,

TEL. MIT 3282

MITCHAM, SURREY

Audio Engineer

14/e stock the

Manufacturer and distributor of high quality sound equipment

JORDON-WATTS MODULAR
HIGH FIDELITY LOUDSPEAKERS

* Complete or part installation of Hi Fi and P.A. equipment
undertaken
* Homes visited. Building in to furniture aspeciality
* Continuous demonstrations of WORDEN Panasonic
reproducers and complete Stereo system
* Mono and Stereo Mixers, Pre-amplifiers and Amplifiers
made to order.

Loudspeaker driving
unit. 12 watts r.m.s.

Telephone: JUNiper 0480

is

costly or

E16.12.6

A 12, FULL RANGE REFLEX ENCLOSURE
12 watts £22.0.0
A 25, 25 watts £36.15.0
B 50, 50 watts £64.6.3
Model

6, Kings College Mews, London, N.W.3

whether your equipment
inexpensive.

" MINI 12" Slender Infinite
Baffle. 12 watts.

E10.10.0

Office— Works—Showrooms:

cos . .

REGD.

41-43 RAVENS ROW, LONDON, E.1

Friends Old and New are Invited to Consult

PROTOCTS YOUR STYLUS *NO

REQUIREMENTS

FITROBES

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

NCILLIP CONTROL

MADE

Se/Lc/for Free Brochure to

7"."

Write for information to the

AURIOL

OR

Auriol is the only control which will
position your stylus precisely. It readily

LOUDSPEAKER

gives location accuracy within one microgroove, at any pre-selected part of a
record including the first groove.

ENCLOSURES
& CABINETS

The unique pneumatic lowering at variable pre-set controlled speed provides
cushioned contact; this, with controlled
lifting et any position, completely elimi-

STOCK MODELS OR MADE
TO

nates possibility of damage to reoorda and
stylus.

We recommend and demonstrate Goodmons Speakers,
and make o full range of
cabinets to their specifications.

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

SUPPLIERS

Mk. 11 Model—for auto-changers
£1.4.0 inc. tax.

YOUR SPECIFICATIONS

FINEST VENEERS & FINISHES

OF AMPLIFIERS

AND

LOUDSPEAKERS

A. DAVIES & CO.(CobinetMakers), Speaker Dept.,3Parkh ill Place

Ikeleetell —Az The Ocissoil et Industrial > wee.
Order NOW or send for details
URIOL ( GUILDFORD) LTD., Trading Estate, Farnham, S
.
Tel. 33667

off Parkhill Road, N.W.3

Open till 5.30 Saturday

GULLIVER 5775

nds ... want to know how it is done."— D. W. L., Hastings. ". . . a competent music
A HAPPY

EVENT— THE IMMINENT
"BALLSPOND"

BIRTH

OF THE

Employing the increasingly essential " caveat emptor" principle, its minute
size and majestic performance render all other speakers obsolete.
In the meantime, purely as a side line and for those who are content with
sound reproduction which is indistinguishable from the original performance.
we shall continue to supply the
LEVEN
Electrostatic Upper
Register
ESOTERIC
SPEAKERS

THIRLMERE
Electrostatic/Dynamic F.R.

WOOLLETT
XSI

Bifilar Wound,
Grain Oriented
Transformers
XS2

£3

8

£2 18

LOMOND
Double
Dynamic F.R.
OF PROVEN
SUPREMACY

By Popular Demand

AlHenb a41, pamiewa

ANNOUNCING

THE

CLEARVIEW
EQUIPMENT

CASE

MODEL H.W. I
A solid shaped wooden case with fitted transparent
"Plexiglass" cover, to take
turntables by Garrard,
Thorens, Goldring, PL., Tape Decks, etc.

6

For two speakers on one amplifier and for
increased power from Transistor Amplifiers.
6 For Economy StereoSystem. Attenuation
of speakers and Conversion of 15 Ohms to
3.75 Ohms.

PRICE f8/19/6
Sole

L. G. W OOLL ETT& Co. Ltd. Dept. A, 137 Wells Park Rd., London, S.E.26.
(No, Mr. Rookyu, " caveat emptor" does not mean " empty cavity".)

Available from

in Teak, ,M
yp
ae
horg
,na
i
n
sr
,ea
snd Walnut

leading Hi Fi
Stockists

distributors.

HOWLAND-WEST & CO., 11

Howland Mews East,

Howland Street, London, W.I

LAN 1381

Importers and Wholesale Distributors of: FE., Empire, Dynaco, Shure, Decca,
Kef, Leak, Thorens, Ortofon, Goodman, Sony, Seimens, etc.

'"In all my years of listening Ihave never heard such a fine sound...."— S. I. F HorshoM.
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frankly speaking

YOUR HI-FI DEALER

WESTWOOD'S

with John Berridge

46 GEORGE STREET

DANGERS OF INNOCUOUS HIGH FIDELITY

PHONE: 47783

the last year, I have been doing a sort of unofficial, nonOVER
statistical survey of my own, in an attempt to find out whether

of
OXFORD

PETERBOROUGH, NORTHANTS

Tel.: 54(43/!•644

CAMPKINS RECORD SHOP

the insistent demands for more stereo broadcasting and ever higher
quality are really justified, and Iam forced to the serious conclusion
that they are not—for the oldest of reasons. The actual material itself
is largely being ignored in the interests of reproducing it with murderous
clarity. High fidelity with no purpose, or to put it more plainly, the
programming itself is just too bland and unsatisfying. And Iam afraid
that this is universally true no matter where you live, though my views
are naturally coloured by the fact that Ilive in North America.
What really started this off in earnest was Roger Gregory's excellent
story on WDHF, Chicago, in the March issue. My own observance
of the phenomenon goes back quite a bit earlier and I have been
generally interested in the growth of ' Good Music' stations for some
time. A lot of it is related to the BBC's efforts at FM and stereo.
Now Imust admit that this criticism is levelled largely at American
programme directors, for two reasons. In both the normal mediumwave AM and the VHF/FM bands, the USA has more stations broadcasting longer hours than probably half the rest of the world put
together. They are bound to be the worst offenders just on sheer
output. Also, the American stations are under greater economic
pressure to broadcast material which pleases the majority (or displeases the fewest, whichever way you look at it). But similar stations
in Canada, Mexico, other American countries, the BBC, Deutsche
Rundfunk networks, Australian Broadcasting systems, and all the
rest, are all under the pressure of obligation to supply, eventually, a
hard core of enthusiastic listeners with stereo broadcasting of the best
possible technical quality. High fidelity stereo broadcasting.

RECORD TAPE AND HI- Fl EQUIPMENT SPECIALISTS
NEW
ADDRESS

LARGE
STOCKS

15 LONG CAUSEWAY
(IN CITY CENTRE)

HI-FI IN PLYMOUTH

ALBERT E. FORD LTD.
84 CORNWALL STREET

Tel. 63319

Offer more than a selection — A SERVICE
PLYMOUTH

TOM MOLLAND LTD.
102 CORNWALL STREET

Phone 6;282

FERROGRAPH. REVOX, TANDBERG, SIEMENS, AKAI, UHER, SONY
B & O STEREOMASTER, Fl- CORD, AND

The largest selection of HiFi equipment in the West

RHYL, N. WALES

THE VAC SHOP,

Vigorous Programming
Now I am not saying that efforts are not being made to supply
vigorous programming. They are, and the most consistently good
programming I have yet experienced has been that of the WQXR
Network out of New York, and covering many of the Eastern States
of the USA. In my own experience, the QXR Net is an exception
since it was devoted to a ' good music' policy long before the advent
(with the LP in 1952) of the present hi-fi boom, and aimed for top
broadcast quality and techniques in order to obtain the most from its
programme material. As far as tknow, it is a monophonic network
still.
On the other side of the scale, everyone else appears to have gone
into the 'good music' approach because of the quality usually inherent
in FM transmission and reception. And if letters to this and other
relevant magazines are any indication, this would include the BBC.
Despite the presence of The Third Programme for some time, the
emphasis now appears to be on FM quality and the prospect of the
BBC adopting some sort of multiplex system. The discussion and
argument is always about high fidelity and not about high fidelity
programmes. Programme directors everywhere, in ' good music'
stations all over the world (whether they call themselves that or not),
are sometimes still guilty of forcing variety and depth to take second
place to popularity and the sonically spectacular in their selections.
In fact, the way things appear to be headed, it won't be long before
the 1812 will be " Number Ten on the Classical Hit Parade"!
Let us look at it another way. The present pattern of high fidelity
buying is fairly clear cut; it starts with a table radio to which is added
a record player, since a radio, supposedly, doesn't give the same freedom of choice. Once a record player is bought, the owner starts
getting really interested in music, and goes perhaps to a radiogram—
end of Stage 1, and this is where the majority of people remain. It
isn't high fidelity. Next stage is into components usually, and nearly
always with a turntable or record changer. Then, according to
(continued on page 153)

WATER STREET, RHYL

(Next door to Trustee Bank)

TEL.: 1788

Comprehensive stock of Hi-Fi Equipment by

LEAK, QUAD, ARMSTRONG, GOODMANS, WHARFEDALE,
GARRARD, DECCA, GOLDRING-LENCO etc. etc.
Equipment Cabinets and Speaker enclosure, built to your own opecifitatl•n

SHEFFIELD, I

R. J. Corfield invites you to

AUDIO CENTRE, 56, WEST STREET
FOR

SPECIALIST

HI-FI

SER VICE

Tel: 205811 or 47320

TA PE RECORDERS, RECORDS. WI Fi EQU 1PM E iV Tee:

PA.Baker
for
ci'erythmt,

theilifi cfriMusiast

//1 ABOVE BAR SOUTHAMPTON rei: 7i609

HAMILTON

ELECTRONIC:S

HIGH FIDELITY AND
TAPE RECORDER
SPECIALISTS

35 LONDON ROAD

TEL. 23622
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UNANIMOUS VERDICT!

Stereo Enthusiasts . . .

When we first mooted the idea of BUDGET STEREO early in
1962, little did we anticipate the degree of enthusiasm with which the
music-loving public would respond. Before long we were inundated
with orders, and ever since then the demand has been such as to prove
beyond doubt that this concept offers the kind of sound you want, at
prices most can afford. Indeed, you only have to visit our studio to
listen to one of these combinations (total cost from £88 to £ 120) and
you will surely subscribe to the unanimous verdict that BUDGET
STEREO represents today's finest value in domestic sound equipment.
Words are always a poor substitute for first-hand experience, but, if
you are unable to call on us or would like preliminary information, we
shall be glad to send you our literature.

You will increase your listening pleasure and improve
the performance of your equipment with the
W.S.L. STEREO TESTING & SETTING- UP KIT
This includes:1

Price 25/- p & p 1/6

Completely

reconditioned by the makers and
UNCONDITIONALLY GUARANTEED BY W.S.L.

2 to 4.30 every Saturday

9" . . . £14
You

can

enjoy

all

the

12" . . . £ 15
NEW STEREO

RECORDINGS

Borrow Your Stereo Records
Write or call . .

OUR STUDIO WILL BE CLOSED AUGUST 17TH TO 29TH

BA Yswater 2077

Blank Disc only 8/9 p & p 1/6

SPECIAL OFFER
S.M.E. SERIES 1 ARMS

For many years now Saturday Afternoon Recitals devoted to the
latest record releases have been apopular feature of the unique service
we offer to music lovers. They are free and quite informal—you come
and go as you please—providing a splendid opportunity of hearing
lovely music, finely reproduced. After the concert you can, if you wish,
stay on to discuss records or equipment; programme details can be
obtained by telephone any Saturday morning.

Thomas Heinitz

3

Full instructions and spoken commentary. Easy to use
and instantly improves your stereo sound.
Removes distortion due to side pressure and unbalance.

At 100 Queensway you can see and hear not only BUDGET
STEREO—based on Armstrong or RD chassis and our exclusive CQ
Junior bookshelf loudspeakers—but also the finest and most up-to-date
stereo equipment money can buy, together with awide range of stylish
and functional cabinets to suit any home, as well as selected tape
recorders and special products like the sensational Beolit 609FM
Transistor Portable (which can be used as an independent set or as
an AM/FM tuner with hi-fi installations). Our Record Advisory Service is second to none, and we carry acomprehensive stock of all the
finest stereo discs ( including many superb Supraphon imports, costing
only 17s. 6d.!).
LIVE RECORD REVIEW

2

W.S.L. BLANK DISC ID.G.G. BALANCING DISCI BIAS ADJUSTER

THE WILSON STEREO LIBRARY

MUSIC IN THE HOME

463 STREATHAM HIGH ROAD, LONDON S.W.I6

100 QUEENSWAY LONDON W2

GOODMANS
HIGH
FIDELITY
MANUAL
A Guide to full

listening enjoyment
HIGH FIDELITY LOUDSPEAKER MANUAL

THE CENTRE OF SOUND IN
TIRE CENTRE OF HIIITiIN

The Manual is much more than atale.
logue of Goodmans High Fidelity Loudspeakers—it contains informative articles,
including advice on stereo, special beginners page, and full cabinet drawings.
You'll find it interesting as well as
informative. Ask or write for your FREE
copy.

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.
*
*
*
*
*

Please send nie afree copy of the Goodmans High Fidelity Manual
IName
Address

GOOD NI IlnLb/S

*
*
*
*
*
*

GOODMANS INDUSTRIES LIMITED
Axiom Works, Wembley, Middlesex.
Telephone: WEMbley 1200

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

P.W.B. AUDIO, 33, Call Lane, Leeds, I. ' Phone Leeds 28559
152
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FRANKLY SPEAKING—(continued)

FOR ALL YOUR HI-FI REQUIREMENTS

UNIVERSITY AUDIO
of
SOUTHAMPTON

individual inclination, a tape recorder of some sort may be added
and/or atuner. And, please note, this is not just atuner, but an FM
tuner. See the significance? Quality is getting the first nod.
Why the tuner at all? There are variations, but the usual one is
that there is already a fair outlay in equipment at this stage, but the
outlay required to maintain as big alibrary of LPs as the owner really
wishes is far too great. In other words, for all their colossal variety,
discs don't provide enough range of choice because of the price, so
back comes the old radio in super-duper form, and now that the
listener has equipment capable of first-rate reproduction he starts
searching for stations which will give him the best possible quality.
Usually they are there, and alot of fun can be had chasing DX in the
process. But this is still the wrong approach.

12 BARGATE STREET

Telephone: 28547

SOUTHERN ENGLAND
HI-FI AND

J.

F.

RECORD

CENTRES

SUTTON

SALISBURY

SOUTHAMPTON
421 SHIRLEY ROAD

18 QUEEN STREET

A Line of Approach
About ayear or so back, Iran aseries in this column called Starting
from Scratch and suggested a possible line of approach in acquiring
equipment. Istarted with a good speaker system then added power
amplifier and AM/FM tuner, in that order, and Isuggested the tuner
before disc- handling gear for two reasons. The first was that disc
libraries were expensive and that with a tuner first you could utilise
the equipment to its fullest extent as you went along. The second
was that if disenchantment set in, not much was lost, you still had a
top-notch radio. This is still very true, but since then 1have begun
to view this self-same approach to acquisition in yet another light,
starting with cheap AM/FM table radios. Why? There's a darned
good place for them.
So far, the thinking has been that the availability of high quality
equipment is the justification for going into ' good music' programming, particularly on FM. This is not true and never has been. In
fact it can be easily proven that where ' good music' stations are in
operation because of the high fidelity outlook and where cheap FM
sets are also being marketed, then a good percentage of the owners
of such sets tend to up-grade to full hi-fi status after a while. And
not because of the best possible programming but because the station
itself pushes the high fidelity concept in one way or another. ' Good
music' programming is better, yes, it is more restrained and less
plastered with commercials, but these are negative attributes. The
listeners' introduction into high fidelity is good, but for the wrong
reason, and not in enough numbers.
Pleasure on aPortable
Good programming, however, is enjoyable regardless of quality
not because of it. Witness your own pleasure out of the Goon Show
or a Prom Concert, even on a small portable. Suppose then that all
programming was ` QXR Net' or better, consistently. Wouldn't it
be a first-class incentive for those who enjoyed it via AM/FM table
radios to want to get increasingly better equipment in order to make
the most of the inherent technical and programme quality? The programme quality sells the equipment, no less.
Isn't this being done now? Only to anominal extent, Iam afraid.
Most of the stations and networks which are attempting aprogramme
schedule of sophisticated listening also appear guilty of a rather
Victorian classical narrow-mindedness. You can hear the Nutcracker
or 1812 almost any day of the week, but try hearing any contemporary
Stravinsky. Even in the USA, Aaron Copland and Alan Hovhaness
get very short shrift. As for serious jazz, it is regarded as very avant
garde by the conservative majority. The spoken word is almost nonexistent, and Ihave yet to hear any broadcast of Vladimir Ussachevsky,
Henk Badings or Karlheinz Stockhausen (though it has been done).
Their work? Electronic mostly, but none the less serious and enjoyable than the hoary old favourites. As for good jazz, that's a story
in itself. How about broadcasting had music once in awhile, deliberately, just to make comparisons?
The possibilities are endless. After all, you don't have to listen if
you don't want to. Iam afraid that most of the high quality broadcasting carried out everywhere is not ' good music' as was intended, it
is just ' background music' for the most part. It doesn't annoy or
irritate, true, but its pleasure potential is likewise strictly limited.

STOKE-ON-TRENT, STAFFS.

HIGH FIDELITY SOUND EQUIPMENT
'16 BIRCHES HEAD ROAD, HANLEY, STOKE-ON-TRENT
TELEPHONE: S-0-T 23194

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

E. J.

BENTON

LTD.

144 HIGH ST.

TEL: 5339

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

TUNBRIDGE WELLS

Telephone: TUNBRIDGE WELLS 301!1

GOULDEN & CURRY LTD.
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.

rrr•
"7

ew:lbe‘e'714.1

CUSSINS 84
LIGHT LTD

•j TAPE RECORDER CENTRE

KINGS'S SQ.
HI-FI SHOWROOMS
OUR WALMGATE HI- Ft SHOWROOM

CRAY

lei. sb666

WALMGATE,YORK

of WORTHING

Large range of Components Stocked. Specsalinitg in service to the

HI-FI ENTHUSIAST
Demonstrations any time by oppointmenr—Teehmeioru always in attendance

59b HIGH STREET.

J. W.
8-12,

MANSFIELD

LIVERPOOL

ROAD,

TEL. 2585

LTD.

WORTHING 1011M

By this size Imp« ye

Custom-built Cabinets to match your furniture housing the HI-1
71 of
your choice is our speciality
All leading makes supplied from stock
Everything Musical and Electrical
Phones Worthing 305

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

This is areally elegant cabinet—one that will take
pride of place in any home.
Made of English Walnut Veneer—or any other wood
to order— it has three sections:

STEREOMASTER

(a) Tape Recorder (
Board size 19"x 18")
(b) Transcription Deck (
Board size 19" x 18")
(c) Control Panels (
Board size 19" X12")
The steel legs are cadmium coated and lacquered
to retain the smooth satin sheen.
Overall dimensions:
Height 26", Length 60", Depth 20".

The B & O STEREOMASTER gives you professional
standards of performance and more facilities than any
other tape recorder- 105 gns. and 108 gns.

ENGLAND'S
LARGEST
B &
AGENTS

B & 0 MASTER 610K-2 s6 watts & AM/FM radio, 2
Speakers, Stereo pick-up & tape facilities, external speaker
sockets, transistorised, teak or rosewood—only S2 gns.
B & 0 TURNTABLE & PICK- UP—magnetic cartridge,
on teak or rosewood plinth-28 gns.

also by B &
pick-ups
turntables
amplifiers

LEAK STEREO 30—TransIstorised—E49-10-0.
SATURN 15/24— New speaker designed & approved by
Raymond Cooke of KEF—performance supreme—craftsman
built in teak, rosewood, zebrano, ash, etc.—wide choice
of fabrics on front—only 34 gns.
ADC PRITCHARD ARM—tracks at less than one
gram—E16-14-3.

tuners
Beolit radios
'Master radio
speakers

OPEN till 9 p.m.
Including
Saturday:
closed
Thursday

Price 72 Guineas

* Take a -----1
closer look-

57
FAIRFAX RD.
SWISS
COTTAGE
NW6
MAI 8855

look at

76-77 HIGH HOLBORN, LONDON, W.C.I

Tel • CHAncery 2626 ( Prteate Blanch Exchange

41-1-fflamminummuumunrummuumgmemmunumm
aLewis
Ihave the
I Cabinet
11111111111111111111811111111111111111111111111

I

for you

= We can supply any cabinet
E to your own specification

F.- These
e

are examples of

= THE LARGEST RANGE
= OF CABINETS IN THE
COUNTRY

M Send for FREE
= (See below)

CRAFTSMAN Ill
Variable 3-Speed
Turntable

The Lowboy
Price 27 gns.

Catalogue.

3speeds 33.1
,-45-78
r.p.m.
Neon illuminated.
Stroboscope.
Synchronous motor.
Styled in black and
silver.
Price £22. 19. 6
incl. tax

Limmunuumnumumuummummomilummumummunnumunimmum

OMB radio
à
"

100 Chase Side, Southgate,
London, N.I4. Pal 3733/9666

Send today for the new FREE Lewis Cabinet Catalogue
Designed to assist your choice of
cabinet.
THE New Lewis Radio Cabinet
Catalogue sent absolutely free—the
most comprehensive ever prepared. Choose from 40 different
models.
Please send your free 24 page
colour cabinet catalogue.

Name

ALSO AVAILABLE

Address

11,.

Please write for
FREE LEAFLETS

CRAFTSMAN 2- SPEED TURNTABLE
Finished in matt black and silver. 331 & 45
r.p.m. Full I2in. turntable to lathe turned.
Nylon bearings. Synchronous motor, dynamically
balanced.
Neon
indicator
on/off
warning lights.
Price E17.2.11 incl. tax

A. R. SUGDEN & CO. ( ENGINEERS) LTD.
H64

51181111111111111111111111MH111111111MMINIIIIIIIIIIIIIIHM111111111111111M11111111111111111111 11
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CLASSIFIED ADVERTISEMENTS
Advertisements for this section must be pre-paid and accompanied
by a postal order, money order, or cheque.
The rate is 6d. per word with a minimum charge of 7s. 6d. Box
numbers may be used for an extra charge of Is. 6d. The trade rate is
9d. per word, plus 2s. for a box number, conditions on application.
Send replies to box numbers do "HiFi News", Link House, Dingwall
Avenue, Croydon, Surrey.
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 August issue must arrive not later than
July 6th.

BOWERS 0 WILKINS
.411

• STOCKING •
Radford, Quad, Rogers, Armstrong, Leak, Connoisseur, Decca,
Shure, Orthophon, Revox, Ferrograph, Sony, Tandberg, Truvox
and 24 Speakers on fully comparative demonstration.
ALL IN ONE OF THE FINEST DEMONSTRATION
LOUNGES IN THE COUNTRY

SITUATIONS VACANT

•

•

Young man aged 18 years plus, required for well-known audio manufacturing
laboratory as general assistant. Academic qualities not necessary but a genuine
interest in all aspects of audio essential. Please telephone: Mr. Bishop, Truvox Ltd.,
Neasden Lane, N.W.I0. DOLlis Hill 8011.

I, BECKET BUILDINGS

Audio Engineer with sound experience in the sale of Hi Fi equipment is offered
responsible position with London Firm. Applications giving full details of past
activities are invited to Box No. 404.

LITTLEHAMPTON ROAD

Experienced HiFi Salesman required. Good pay and conditions. Apply Manager,
R. E. W. ( Earlsfield) Ltd., 266/8 Upper Tooting Road, London S.W.17. Tel. BAL
9174/5.

WORTHING 5142

PERSONAL
Mr. N. Furmedge, late of EMI. Hayes, contact Box No. 402 urgently.
Young Asian seeks position in a small adaptable firm in U.K. or Europe to advance
his knowledge in radio and T.V., has ten years' experience telecommunication. Will
arrange own passage. Please write to C. E. Raphael, c/o F. J. Mehta, 63 Cavendish
Road, London, N.W.6.

YEOVIL, SOMERSET

Specialise with the Specialist
*

FOR SALE

*
*
*

Leak point one plus and TL 12 amplifier, used 1year only, as new condition. £22
o.n.o. Box No. 298.

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

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

W.B. Prelude cabinet Rogers HG88 Mk 11 stereo, Jason JTV2 tuner, connoisseur
motor, all-balance transcription arm ( B & O " Stereodyne" cartridge) two 10"
Goodman's audiom speakers-£80 or exchange first-class mono set-up with tape
deck. Box No. 299.

Tel: Yeovil 294

Wharfedale SFB/3 in excellent condition £20 o.n.o. Leak P.U. complete with LP.
and 78 heads, transformer etc., £8 o.n.o. Box No. 400.
Quad 22 control unit & amplifier, Garrard 301 transcription motor, all boxed brand
new at two-thirds list price. 74 Rutland Street, Matlock, Derbys. (Phone 3058.)
Cadenza ribbon microphone, Reslo matching transformer, 45 ft.
Cuninghame, 33 Appleford Drive, Abingdon, Berks.

YOUR HI-FI DEALER

cable; £7.

North of the Border

Truvox P.D. 86 track Stereo tape unit. 3speed 11, 31 and 71. Perfect condition,
nearly new £45. Stella Battery portable tape recorder with carrying case, perfect £ 18.
Eumig P.8. Imperial 8mm projector with tape attachment Mint £20. Reeves, 70 The
Hurst, Birmingham, 14. Springfield 4541. Evenings.

GLASGOW

Tel: DOU 4652
M & M ELECTRONICS LTD.
91 N. HANOVER STREET, C.I ( off George Square)

Sony 500, 4 months old, virtually unused £90 offers. Savage, 15 Cutsdean Close,
Northfield, Birmingham.
Two Reflex cabinets, five cu-ft. One contains 12" Grampian other enclosure only
£20. Twickenham Green 5018.
Uher 4000 Report-S. Two months' old. £68. Accum Z11 charger extra.
write: Dr. Joanides, General Hospital, Harrogate.

e

AUDIO & ELECTRONIC CONSULTANTS

THE BEST IN HIGH FIDELITY EQUIPMENT
CABINET MANUFACTURERS AND DESIGNERS

Please

For sale two matched Wharfedale SFB3 speaker units perfect for stereo cost £80.
Accept £ 50 o.n.o. Also Goodman's Axiom 300 in corner cabinet £9. TOT 6934.
89 Kitchener Road, N.17.

RECORDS

PARASTAT SERVICE
SATISFACTION GUARANTEED
CREDIT FACILITIES AVAILABLE

As new "Shure" M65 Stereo conversion preamplifier with U.K. mains transformer
£5/5/0. Unused S.M.E. D.2. adaptor 22/6. Parker, 148 Lavender Avenue, Coventry.

EDINBURGH'S
HI-FI SPECIALIST

Pair Decca Corner Horns, light oak, fitted Wharfedale 8/145 £ 18 delivered 75 miles.
Hill, 7 Antons Road, Pensby, Wirral, Cheshire.
HiFi News Vols 7 and 8, 27/6 lot. New Lenco G60 arm 50/-. Box No. 401.
Truvox D86 Tape Deck. 3 speeds, 3 heads, 1-track stereo-little used £26.
case and amplifier for above. View Wokingham. Box No. 405.

Also

TRADE
Pre-recorded Tapes. Unique complete catalogue, listing all makes, mono, stereo,
71 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. PAD1942.

Hi- Fi Corner

1Haddington Place,
EDINBURGH.

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

Phone WAY 7901

Demonstrations and Advice gladly given.
Agent for The Famous Heathkits

W. G. Graham, Assoc.
Brit. I.R.E.

"Somerset" 10 and 30 watt output transformer. Transformer Equipment Limited,
Railway Place, London, S.W.I9.
LARGEST MANUFACTURERS AND RETAILERS OF
TOP-QUALITY HI-Fl EQUIPMENT IN SCOTLAND

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.

Stocks include Kerr, Armstrong, Leak, Quad, etc.
Agents for Record Housing Cabinets, S.M.E. Arms,
Revox, B. & O. Hi -Fi & Transistor Radios, etc.

D. S. G.

If quality matters, consult Sound News Audio Supply for better terms. 60-page
photographically illustrated Hi Fi catalogue 4s. 6d. Part exchange, servicing. Your
precious tapes transferred to unbreakable LPs by specialists. Specify requirements.
10 Clifford Street, London, W.I.
(continued on page 156)

435 SAUCHIEHALL ST., GLASGOW
Telephone DOUglas 0988
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SERVICES -

The following are members of the Association of Professional Recording

CLASSIFIED ADVERTISEMENTS

Studios who can be relied on to give satisfaction
TRADE-continued

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

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.

WEDDINGS RECORDED
TAPE TO DISC - TAPE TO TAPE

A Unique Buy! Recording tape top brand, 51 in. 1200 ft., 19s. 6d.; 7 in. 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.
Service Sheets, TV & Radio valve components, spares, large stocks of all types.
John Gilbert Television, 1B Shepherds Bush Road, London, W.12. SHE8441.

STUDIO:-GRA 5107 OFFICE-CRE 8947

mule'B.

RECOROINO & TRANSCRIPTION SERVICE

1

Drive Belts. Sets of belts for all makes from stock. Tape Recorder Maintenance
Ltd., 323 Kennington Road, London, S.E.11. RELiance 5252.

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.

Lafayette Tape. Polyester Base. 7in. 2400 ft. 22/6; 52 in. 1800 ft. 19/6; 5in.
1200 ft. 13/6; 7in. 1800 ft. 18/6; 7in. 1200 ft. 11/6; Special offer; 7in. 1800 ft. ( Acetate)
14/6; P. & P. 1/6. Refund guarantee. S.A.E. list. Leda Tapes, 12 Montague Road,
London, E.11.
Going on Holiday Soon? Our Free Audio Clinic will test and report on your equipment while you are away, free and without obligation. Bring or send your Amplifier,
Tuner, Gram Unit, Tape Recorder, or complete HiFi Outfit now. Full expert service
facilities for all makes if required. Part Exchanges for new equipment of all leading
makes. We can collect. Northern Radio Services, 16 Kings College Road, London,
N.W.3. Tel.: PRI 3314. Tubes: Swiss Cottage & Chalk Farm.

7 HIGH STREET, MAIDENHEAD (Tel: 25630)

TAPE RECORDERS - AUDIO

EQUIPMENT - DISC

Hampstead High Fidelity offer the following immaculate, guaranteed Loudspeaker
Systems and Drive Units, Wharfedale systems-Airedale £48, W3 £29: W2 £21:
SFB 3 £25: PST/8 fitted super 8/RS/DD £ 13: Drive Units-W I5/EG £ 12: W 12/EG
£8: W 12/RS/PST £8: Super 10/RS/DD £8: Golden 10/RS/DD £5: Super 13/12S/DD
£5: r Bronze RS £2: Super 3 HF Unit £4: Goodmans Systems-Eleganzia £ 17:
AL 120 £ 19: Drive Units, 201 £7: Axiette £ 3. 10. 0.: Trebax 100 £4: Goodmans
Stereophonic Bowls Complete with Filter, and X0 £ 15 the pair: Tannoy Drive UnitsLSIJ/FIF/12L £ 19: LSU/HF/3LZ £13: Lorenz LP 312 12" £ 10: Lorenz LP 65
£1. 8. 0: Rogers Cadet II £39 pair: Lowther Haegermann fitted new PM4 £68:
Colaudio 12" Bass Unit £5: Vitavox 12 Bass Unit in Corner Reflex Enclosure £24.

CUTTING STD & LP FROM TAPE - STUDIO
FACILITIES - HIRE SERVICE - SALES - EXCHANGES

MAGNEGRAPH
1 Hanway Place, London, W.I.

Tel : LAN 2156

Hampstead High Fidelity offer the following immaculate, guaranteed Pick Up
Cartridges and Arms. Shure M33-5 £ 13: M33-7 £ 13: M7D £8: M232 £29: Tannoy
Van-Twin Mk II £8: Variluctance £6: ADC3 £9: B & O Stereodyne £4: Decca FFSS
Mk I £5: Mk 11 £8: Deram T £3: Goldring 580 £2. 10. 0: 600 £6: 700 £3: Pickering
380a £9: Ortofon SPU-OT £ 17: SPU-GT/E £24: SPU/G £ 14: Elac 210 £ 3. 10. 0:
Grado Imperial £9.

RECORD LENDING LIBRARIES

Hampstead High Fidelity offer the following immaculate, guaranteed Amplifiers and
Tuners. Leak Varislope Stereo Pre-Amp £18: Audiomaster Integrated Stereo Amp
£23: Orthotone Stereo Pre-Amp £6: Pye Continental Radiogram Chassis £ 17: Scott
299 £80: Rogers HG88 Mk ICase Model £29: CQ Integrated Amp £ 13: Pilot FM
Tuner £ 17: Chapman AM Tuner £ 14: Pioneer SM-Q 300 Stereo Amplifier-Tuner £68:
Dynatron AM Tuner £29: TSL FM Tuner £9: Quad LMS Tuner £26.

Borrow your record, by post from
•

Top Quality Equipment Available, shopsoiled, demonstration used, second-hand
and new. Send specific requests. New Leaks in stock, Superb Sony 600, Tandberg,
Grado, ADC, our FLS speaker 35 gns. and FLSB at 39 gns. Maxtone HiFi, F. W.
Sharpies, B.Sc., 247 Church Street, Westhoughton, Lancs. Tel. 2088.

THE STEREO RECORD LIBRARY

LIGHT MUSIC- Send now for eitteneive list of the best current L/Ps for
entertainment and equipment demonstration ( including Phase 4)
All discs in immaculate condition
• CLASSICAL MUSIC- Every Important record carried ( In mono as well
as stereo)
The Stereo Record Library la a aection of the L/P Record Library Ltd.,
Squire, Gate, Blackpool ( s.a.e. for detadla)

Hampstead High Fidelity offer the following immaculate, guaranteed Tape Units,
Turntables. Tandberg 64 £92: Ferrograph 422U £74: Truvox PD 99 £69: Collaro
Tape Decks 2 Track £9: Garrard 4HF £ 12: Lenco GL58 £ 14: Lenco GL 70P £23.
All items fully guaranteed, high quality equipment bought and exchanged, and mailed
to any part of the world. For all equipment, installations, and classical records;
Hampstead High Fidelity, The Centre for the Discriminating Listener. 9Ia/b Heath
Street, Hampstead, N.W.3. HAMpstead 6377.

You can change record. personally at
LONDON, 33 Catherine Street ( Opp. My Fair Lady)
BATH t13 Southgate Street
MANCHESTER, 8 Deansgate ( lower ground floor)
(A wide and ever changing selection of mono and stereo classical records
always available)

WANTED
HiFi Equipment and recorders required for cash. J. Francis, 123 Alexandra Road,
Hornsey, N.8. BOW 1662.
Lee Electronics. The Tape Recorder and Hi Fi Specialists wish to purchase good
quality Tape and Hi Fi equipment for cash. 400 Edgware Road, W.2.

A First-class Factory- fresh Sales Service operates at every branch
These are branches of the L/P Record Library Ltd., Squire. Gate Station
Approach, Blackpool ( e.a.e. for detail.)

HiFi stereo equipment wanted; Private buyer; Details and price. P. W. Evans, The
Hollies, Kings Road, Malvern Wells, Worcs.
Revox E36 Mic etc.. wanted also Scold 609, full details please, age, model and
condition. Box No. 403.
Highest Cash Prices offered for good quality Tape Recorders, Hi Fi Equipment and
LP. Records. R. E. W. ( Earlsfield) Ltd., 266/8 Upper Tooting Road, London,
S.W.17. Tel. BAL 9174.

MISCELLANEOUS

Now available...

Tape a commentary, voices for your film or recordings. Donald Morley (Compact,
Coronation Street, Crane). Reasonable. Prospect 9610.
Speedy and Expert Tape Recorder and Hi Fi repairs by England's leading Hi Fi
Specialists. Telesonic Ltd., 92 Tottenham Court Road, London, W.I. MUS8I77.

Semi- permanent binders
for volume 8 Hi Fi News

TAPE-TO-DISC SERVICE
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.

can now be supplied
from stock
LINK

HOUSE,

CROYDON,

J & B Recordings. Tape-Disc. Quick results. Lowest cost. Experts at weddings.
14 Willows Avenue, Morden, Surrey. Mitcham 9952.
Tape to Disc Recordings. Finest professional quality, 10 in. LP, 42s. ( 32 min.);
12 in. LP, 48s. (45 min.); 7in. EP, 21s. 48-hour Postal Service. S.a.e. for leaflet to:
Deroy Sound Service, 52 Hest Bank Lane, Hest Bank, Lancaster.

SURREY

Tape to Disc, SO min. LPs. Studio and mobile.
Avenue, Hendon, N.W.4. SUNoyhill 0306.
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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 aSpecial's ,
Persbnal and Postal Service that is guaranteed second to none.
MOTORS
Connoisseur " Craftsman" 2- speed
Connoisseur " Craftsman" 3- speed
Garrard 3000LM ( less cart.) ..
Garrard Auto AT6 GC8
G
d Auto AT6 EV26A
Garrard Auto AT6 EV26A on base
Garrard Lab/A/Auto, un t, 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
G
d 4HF/GC8 ( H) or ( L)
G
d 41-4F/GC8 on base
Garrard SRPII3GC8
.
Garrard 4H F,EV26A Stereo/Mono
G
d 4HF/EV26A on base .
Goldring 88 Transcription Unit ..
Lenco GL58 ( also available on base)
Lenco GL70 ( also available on base)
Philips AG1016 Motor and P.U.
Thorens TD 224 Motor ..
Thorens TDI24 Trans. Unit .
Thorens TDI35 trans. with arm

s. d.
2 II
$41.35
17
22 19 6 $55.70
II 9 6 527.70
II 9 1 $27.70
5 4 $29.65
12
5 $35.10
14 10
19 14 8 $47.75
3 3 553.45
23
20 11
9 $49.70
22 19
5 $55.55
20 12 2 $50.00
$53.40
22 0 11
$41.35
17
0 11
19 14 8 $47.90
$13.27
5 9 11
$43.20
17 16 10
20 12 2 $49.85
18 18 5 $45.70
17
1 9 $41.35
27
9 4 $66.40
12 12 0 $29.65
79 13 8
38 7 9 $ 90.25
35
8 4 $ 84.30

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

SPEAKERS

FREE!

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

PICK-UPS & CARTRIDGES
G
d SPG3 Stylus press gauge
17
9 $ 2.25
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
B.S.R. Cl Stereo Cartridge .
2 6 5 $ 5.60
Bang & Olufsen ST, L Stereo P.U.
14 14 0 $ 35.40
Connoisseur Stereo Cartridge ..
5 4 3 $ 12.65
Connoisseur SA U- IP.U. arm
6 1 7 $ 14.75
Connoisseur SAU-I/LD p.u. arm
7 4 9 $ 17.56
Connoisseur Mk. III arm & stereo hd.I0
4 4 $ 27.40
Decca " Super" Mk I arm,Mk Ill
stereo head
.
.
26 5 0 563.25
Decca Mk Ill Mono head ( ellipt.
stylus)
13 2 6 $ 31.60
Decca ffss Mk. Ill stereo P.U. head
18 7 6 545.00
Decca Deram Auto cartridge ..
3 3 6 $ 8.95
Decca Deram Transcription cart.
4 4 6 $ 11.45
Decca Deram pick-up complete ..
9 9 6 $ 24.20
Decca Deram Anti- Rumble P.U.
11
I 0 $ 27.80
Decca Professional Stereo P.U. ..
33
2 0 $ 81.40
Decca Microlift .. . ..
I 0 0 $ 3.65
G
d GC8 mono tics cartridge
7 9
92.25
G
d EV26A Stereo/Mono cart.
1 3 0 $ 3.96
Goldring CM6OD mono cart. ..
2 8 3 $ 6.00
Goldring CS8OD stereo cart.
2 7 11 $ 7.25
Goldring CS90 stereo cart ..
4 7 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 tics 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 $ 7.00
S.M.E. Arm 3009 11 with L4 lead ..
24 18
9 S60.10
S.M.E. Arm 3012 11 with L4 lead.
26 13
9 $ 64.30
S.M.E. Ultra L ' weight head with
counterweight for 9 and ir arms
2 12
6 $ 6.35
Shure M7D .. . . .. .
11
2 0
Tannoy Variluctance t/o mono cart. II
4 3 $ 26.70
Tannoy Van- Twin Mark II Stereo
II 14 II $ 27.96
Watts " Dust Bug" ..
1 0 5 $ 2.45
Watts Manual Parastat .. .
2 12 6 $ 6.50
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 A/N Recorder ..
Ferrograph Stereo 808 ..
Sony TC200 Stereo Recorder
Tandberg Ser. 6-4 Stereo tape deck
Tandberg 7A Stereo Recorder .
Truvox R92 or R94 Recorder ..
Truvox PD93 (PD95 Unit Mono
Truvox PD97/PD99Unit Stereo

Armstrong 227M Tuner/Amp. .
Armstrong 227 Stereo Tuner Amp.
Armstrong 226 Stereo TunerlArnp.

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

9
II

o
o

10
19
10
13
9
19
19

$203.60
$91.50
$73.05
$337.20
$324.55
$250.80
S309.25
S233.10
$324.55
S274.45
$203.60
$174.22
$233.10

33 18
0 $ 84.15
48 15 0 $ 117.20
56 0 0 $ 134.40

We export to all parts of the globe
All equipment is carefully packed, insured
and shipped promptly at minimum cost
Motors, Pick-ups, Radio Tuners, Speakers ( 10'
and smaller) are subject to Purchase Tax in the
U.K. About 1/7th (210 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 SI bill for catalogue, refundable against first purchase

PERSONAL EXPORT FACILITIES

-11EGUIILEE11=212:=1=1 RECORD HOUSING
Lowline Five Equipment Cabinet
Lowline Four Equipment Cabinet
Lowline Three Equipment Cabinet
Lowline Equipment Cabinet .
Lowflex Equipment Cabinet ..
Folded Horn Enclosure ..
"Nordyk" Equipment Cabinet
"Nordyk" Speaker Cabinet
"Nordyk" Storage Cabinet
"Brahms" Equipment Cabinet
"Grieg" Equipment Cabinet
"Capriol" Equipment Cabinet
"Liszt" Equipment Cabinet
"Bartok" Equipment Cabinet
"Strauss 10" Reflex Enclosure ..
"Viking Corner Spkr. Enclosure
G.K.D.
"Southdown" Leak Equip. Cabinet
"Chiltern" Leak Equip. Cabinet ..
"Huntingdon" Quad Equip. Cabinet
"Anglian" Quad Equip. Cabinet ..

37
30
25
15
28
9
7
7
5
28
27
14
12
22
II
II

16
9
4
19
7
19
7
7
17
7
6
19
12
1
19
II

28 7
38 17
28 7
38 17

"Thorseby" Slimline Spkr. Cabinet
10 5
"Thoresby" Equipment Cabinet ..
15
0
"Thoresby" Bass Reflex Console Cab.I2 17
"Senior" Bass Reflex Cnr. Console
14 5
DESIGN FURNITURE Cabinets from
12 0
PERIOD
Traditional Equipment Cabs. from
78 15
"Sheraton Equipment Cabinet .. 103 19
Contemporary Equip. Cabs. from
39 18
FITROBE Equipment Cabinets from ..
10 0
RECORD
STORAGE
CABINETS.
Various
models available by Design and Record Housing
For cabinets below £ 25 a small aelivery charge is made
QUALITY

PORTABLE

Beolit 609FM Transistor Portable
24 1 0 $ 58.20

s. d.
Celestion Studio 12" CX2012
16 10 o $46.35
Decca 301 Speaker System
13 13
o $39.00
Fane 12' Model 122 10
6 6 o $15.35
Goodmans ARU 172 or 180
3 5 6
$9.15
Goodmans Assiette 8
5 5 7 $12.85
Goodmans Audiom 61, 12'
14
8 $40.50
Goodman. Audiom 91, 18"
27 10
$77.25
Goodman. Axiom 201
10 17
$30.55
Goodmans Axiom 301
4 6 $42.85
15
Goodman. Axiom 10
$15.25
6 5 1
Goodman. Triaxion 1220C
18 10
$52,00
Goodmans Trebax 5K/20XL
7 7
$20.70
Goodman. " Elegancia 11"
27 10
$77.30
Goodmans Maxim Mini System
17 10
$42.15
K.E.F. Celeste
24 19
$70.10
K.E.F. K I Baffle .. .
$78.70
28 0
K.E.F. K1 Slimline Speaker System
39 0
$109.60
Kelly Ribbon HF Mk. II
11 10
$32.30
Leak " Sandwich" Speaker.. ..
39 18
$112.15
Lowther PM6
.
18 18
$53.10
Lowther Acousta Enclosure ..
19 19
$56.20
Pye Mozart Minor Speaker
20 9
$57.55
Quad Electrostatic Speaker ..
52
0
$146.10
Rogers Cadet Mk. II Spkr. System
23 4
$57.50
T.S.L. Tweeter LPH65 .
I 3
$4.00
Tannoy Monitor 12" Dual Concent.
30 5
Tannoy Monitor 15' Dual Content.
37
0
Tannoy III LZ 12' Dual Content.
22 0
Tannoy III LZC Speaker ..
32 0
W.B. Stentorian 8" H F8I2
$9.15
3 6
W.B. Stentorian 8' H F8I6
6 6
$14.75
W.B. Stentorian 10' HFI012
4 2
$11.25
W.B. Stentorian 10" HF1016
7 7
$17.56
W.B. Tweeter TbO
4 2
$11.25
W.B. Tweeter T359
1 2
$3.80
W.B. Stentorian " Clumber" 9I2C
14
$35.2.5
3
Wharfedale 10"Bronze RS ( or RSDD) 4 2
$11.20
$14.05
6
Wharfedale Super 3
.
.
Wharfedale Super SRS/DO
$16.15
6 4
10
Wharfedale Super 10 RS,DD
$26.35
Wharfedale Golden IORS/DD
7 7
$19.00
Wharfedale W12RS;PST
10
$30.30
Wharfedale RS I2DD
$32.30
Wharfedale Super 12 RS/6D .
17 o
$49.20
Wharfedale Bookshelf 2 ..
16 o
$46.40
Wharfedale Slimline 2 .. .
o
22
$63.20
$70.25
Wharfedale Coaxial 12 .
o
25
Wharfedale W2 Speaker System
29 o
$82.90
Wharfedale W3 Speaker System
39 o
$111.00
Wharfedale W4 Speaker System
49
O $139.10
ALL MAKES OF CROSS- OVER UNITS AVAILABLE

STEREO AMPLIFIERS
Armstrong 220 Amp./2.25 pre- amp.
Armstrong 222 Integrated Amp.
Dulci 505 Integrated Amplifier
Leak Stereo 30 Transistor Amp...
Leak ' Stereo 20' Twin Amplifier..
Leak ' Stereo 60' Twin Amplifier..
Leak New Varislope 2Stereo p.amp.
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.amp.
Rogers H088 Mk II ( in case £ 43.10.)
Truvox TSA100 Stereo Amp. .
Walgain Stereo Pre- Amplifier ..

$133.50
$77.30
$50.40
$139.10
$85.60
$118.00
$70.25
$103.15
$63.25
%'70.25
$108.20
$77.30
$75.15
$111.40
$144 60
$21.10

47 10
27 10
18 18
49 10
30 9
42 0
25 0
36 15
22 10
25 0
38 10
27 10
26 15
40 0
51
9
7 10

MONO AMPLIFIERS
Leak ' TLI2 Plus' Power Amplifier
Leak TL25 Plus' Power Amplifier
Leak ' TL50 Plus' Power Amplifier
Leak New Varislope Mono p'amp.
Pye ' Mozart' Integrated HFIO
VValgain Mono Pre- Amplifier ..

18
4
12
15
12
10

28
22
63
36
22
29
23
24
28
24
18

15 O $ 69.00
10 O $ 54.05
O $ 152.70
15
12 O $ 87.55
5 7 $ 53.95
7 6 $ 70.73
6 $ 57.20
12
18 9 $ 59.00
10 O $ 67.44
8 $ 59.00
11
0 $ 44.40
10

TUNERS
Armstrong 223 AM/ FM Tuner ..
Armstrong 224 FM 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 L/M/S ( or M/S/S)
Rogers Variable Mk. II ( S/P)
Rogers Switched FM Unit Mk 11(S ,P)

0
0
0
0
6
0

$50.40
$70.80
S94.40
$44.25
$66.40
$15.45

18
25
33
15
23
5

IMMMIMIZIA

THE BROADWAY

C. C. GOODWIN (sales) Ltd

4-100

7, The Broadway, Wood Green, London, N.22. Tel. BOVVes Park 0077/8
RAILWAY
BRIDGE

Hours of Business: Monday to Saturday 9-6 p.m. Thursday 9-1 p.m.

157

NORTH
LONDON'S
HI- Fl CENTRE

0

A

vos -

41

D
WOOD GREEN
TUBE STATION I

ADVERTISERS' INDEX
Acoustical Manufacturing Co. Ltd.
Airex Radio Corporation ...
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S. G. Brown Ltd....
Buck & Ryan Ltd. ...
Celestion Ltd.......
City & Essex Tape Recorder Centres
Clarke & Smith Mfg. Co. Ltd. ...
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89
140-135
92
99

A. Davies & Co....
Decca Radio & Television Ltd. ...
Deimos Ltd....
De Villiers ( Electronic World) Ltd....

150
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104-107

Edric Films Ltd. ... . .
Electro Acoustic Industries

146
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Fitrobes
Francis of Streatham
A. R. Franklin

150
124
150

Goldring Manufacturing Co. (G.B.) Ltd. ...
Goodmans Industries Ltd....
C. C. Goodwin (Sales) Ltd.......

94
152
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Heathkit ( Daystrom) Ltd.
T. Heinitz
Henry's Radio Ltd. ...
Home Radio Ltd. ...
Howard Tape Recorders
Howland-West & Co.

90-91
152
138
150
144
120-150

Alfred Imhof Ltd. ...

86

X.E.F. Electronics Ltd.

130-148

Largs of Holborn ...
Laskys Radio Ltd. ...
H. J. Leak & Co. Ltd.
Lee Electronics Ltd. ...
Lewis Radio Ltd. ...

154
108
102
148
154

Metro-Sound Manufacturing Co. Ltd.
Modern Electrics ( Retail) Ltd.
Mordaunt Sound Reproducers
M.S.S. Recording Co. Ltd. ...
Morhan Exporting Corporation
Mullard Ltd....

144
96
130
93
134
87

Northern Radio Services

146

Osmabet Ltd.......

119

P.W.B. Audio... ...
Philips Electrical Ltd. ...
Pioneer Electronic Corporation

152
97
142

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

95
128
120
142

Scott-Elstone Electronics Ltd. ...
S.M.E. Ltd. ... ... ... ...
Stem-Clyne Ltd. ... ... ...
Studio 99 ... ... ••• ...
A. R. Sugden & Co. (Engineers) Ltd.

124
104
98
154
154

Tandberg-Elstone Electronics Ltd.
Tannoy Products Ltd. ... ...
Tape Recorder Centre ... ...
The Minimitter Co. Ltd. ...
Teleradio ( 1943) Ltd.
Telesonic Ltd. ...

110
131
132
108
88
158-159

WAL--Elstone Electronics Ltd.
C. E. Watts Ltd....
Wharfedale Wireless Works Ltd.
Wilson Stereo Library Ltd.
Winter Trading Co. Ltd. ...
L. G. Woollett & Co. Ltd. .

136
128
138-140
152
118
150

BEOLIT 609
AM/FM
Transistor Portable
£4. 3. 0. dep. and
10 mthly pays. of £2.
Cash £24. 3.0.
"Still our best buy"

PIONEER SM-G205

THORENS TDI24
Transcription Motor
£5. 7. 4. dep. and 12
mthly pays. of £2. 15. 0
Cash £38. 7. 4.
(arm extra)

LENCO GL70

I

Transcription Unit
£3. 9. 4. dep. and
, 12 mthly pays. of £2.
Cash £27. 9. 4.

GOODMANS
301 Speaker
£3. 4. 6. dep. and
6 mthly pays. of £2.
Cub [ 15. 4. 6.

CASH
All Balance Arm
.
£8 10 0
Armstrong 227 M Tuner Amp. £33 18 0
Armstrong 223 AM/FM Tnr £28 15 0
Armstrong 222 Stereo Amp. £27 10 0
ADC 1Cartridge ( Prof.) .. £23 15 9
B. & O. 610v. Trans. Unit .. £29 8 0
B. & O. Dirigent Tun./Amp. £50 8 0
Brenell Mk 5 series 2 ..
L72 9 0
Chapman FM 1005 .. • • £36 12 0
Chapman S6BS/P Mk 11• • £ 45 8 9
Dulci FMT S FM tuner. • £21 13 I
Dulci H4T 55 AM/FM • £28 5 8
Dulci H55S chassis .. • . £30 17 II
Design cabinet EQC 5. • £ 40 2 0
EMI EPU100 stereo p.u. • • £ 19 410

SHURE
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.

ROGERS CADET II
STEREO AMP &
CONTROL UNIT
£4. 15. 0. dep. and
11 mthly pays. of C2.
Cash £26. 15. 0.

Stereo Multiplex TunerAmplifier
£17. 5. 0. dep. and
12 mthly pays. of £6.
Cash £89. 5. 0.

MONTHLY
PAYMENT

DEPOSIT
£3
£4
£3
£3
£3
£8
£9
£3
£6
£3
£4
£3
£4
£3

M55/E

Stereo Dynetic
Cartridge Elliptical
stylus £3.17.6 dep.
and 8mthly pays of
£2. Cash £ 19.17.6.
Also M44/5, M44/7,
M77 etc. on similar
terms.

18
15
10
IS
12
8
9
12
8
13
5
17
2
4

O
O
O
9
O
0
O
O
9
1
8
II
0
10

12 of
12 of
12 of
10 of
12 of
12 of
12 of
12 of
12 of
9 of
12 of
12 of
12 of
8 of

£2
[2
El
L2
f2
E3
a
CI
L3
£2
£2
CI
L3
E2

,oà:#4)(t44
.Th
SHERWOOD S5500111
Integrated Stereo
Amplifier Chassis
£9.10.0 dep. and 12
mthly pays of [5.
Cash £69.10.0 (Case
£2.10.0 extra)
Branded American
HI FI Magnetic
RECORDING TAPES
5' L.P. 900
51 - L.P.1,200
5' D.P.1,200
✓ L.P.1,800
✓ D.P.2,400

THORENS TO. 224. The World's First True
TRANSCIPTION AUTO CHANGE TURNTABLE.
Based on TD. 124. £ 16. 13. 8 dep. and 12 mthly.
pays. of £5. 5. 0. Cash £79. 13. 8.

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 PLEASE MENTION " HI-FI NEWS" WHEN REPLYING
TO ADVERTISERS

Published by the proprietors Link House Publications Limited, 10-12 South Crescent, Store Street, London, W.C.1, and printed by John Wright & Sons Limited,
The Stonebridge Press, Bath Road, Bristol, England. Agents for Australia and New Zealand-Gordon & Gotch Limited. Agents for South AfricaCentral News Agency Limited.

AKA1 M 7
Stereo Recarder

KEF CELESTE
Speaker

£19.13.0 deis, and
12 mthly. pays. of LIO
Cash £ 39.13.0

£2.19.0 dep.. and
II mthly. pays. of a.
Cash £ 24.19.0.

NEW DECCA Professional
P.U. arm and Mk. III head
with Elliptical diamond
£3.12.0 dep. and 12 rnthly. pays
of £ 2.10.0. Cash £33.12.0

Ne are the
foremost
REVOX specialists
and can always
supply ex- stock
New Model 736
Cash £ 130 4.0

QUAD 22
Stereo Control Unit
£3 dep., and 11 mthly.
pays. of a.
Cash £ 25

ARMSTRONG

QUAD
Main Amp
£2.10.0 dep.. and
10 mthly. pays. of
a.
Cash £ 22.10 0

227 Stereo Tuner
Amplifier. £48.15.0
126 High gain version
of 227 £ 6.0.0
Available on our
Interest Free Terms

S.M.E.
Transcription Arms with
L4 lead.

NEW!

Ferrograph 424 Recorder
Garrard Type A
Garrard 4HF shell
Goodmans Eleganza Mk II
Grundig TK6 Mains Battery
Leak Troughline 3 Tuner
Leak Varislope main amp.
Leak Sandwich Speaker
Leak Southdown 11 Cab.
Lenco GL 58 .
Lenco " 88"
Lowther Acousta PM6 Spkr.
Mordaunt Arundel Spkr.
Philips EL3549 Recorder
Pickering 380 A Stereo Cart.

£16 10 O. dep.. and
12 mthly. pays. of
Cash £ 115.10.0.

re:6
6—rts_
•

cleck)clece - cao)

•

TANDBERG 6
Stereo Tape Deck

DECCA Super ffss arm with
Mk. III head
dep. and 10 mthly pays.
of £ 2.2.6. Cash £26.5.0

UNITS

NEW LEAK
STEREO 30 Integrated
Transistor Amplifier.

3009 MK II £ 2.18.9 dep.
and II mthly. pays. of O.
Cash 24.18.9
3012 MK II. £ 4.13.9 dep..
and 11 mthly. pays. of £2.
Casi £ 6.13.

CASH
DEPOSIT
£115 10
0
£ 3 10 0
£l8 9 9
9 9
£16
3 5
a
3 S
al 10 0 £ 6 10 0
£68
5 0 £8 5 0
£9
7 6 £5 7 6
£4 13 0
f6 13 0
£9 18 0
18 0
£28 7 0 £ 4 7 0
£7
1 9
a
7 9
£8 18 5 £ 2 18 5
£8 17 6 £
17
6
£40 19 0 £ 4 19 0
£65
2 0
f8 2 0
£4 12 11
a 12 11

MONTHL
PAYMENT
12 of £ C3 10
8 of a
0
7 of a
0
2 of [ I 15
í of C5
0
2 of
0
2 of a
6
2 of a 15
2 of a
0
7 of £ 2 2
8 of
0
12 of a 15
12 of a
0
12 of £4 15
6 of a
0

£7 10 0 deis, and 12 mthly.
pays. of £ 3.10.0
Cash £49.10.0

Quad FM Tuner
Quad AM Tuner
Rogers HG 88 ( Teak Case)
Rogers FM ( Teak Case)
Rogers Cadet Speaker
R Housing Lowflev Cab.
Radford STA 15 SC2 Amp.
Shure M44 7 Cartridge
Tannoy III LZC Spkr.
Thorens T D135
Telefunken 96 Recorder
Uher 4000 Report Recorder
Wharfedale Slimline Encl.
Wharfedale W.3 Spkr.
Worden Articulated arm

CASH
£24 18
£8 10
£43 10
£8 10
£3 14
£8 7
£66
£3 15
£2 10
£5 8
£65 2
£97 13
£22 10
£39 10
£6 14

HI- F1 CABINET
Model F R 2 sect.
£2.18.0 dep , and
8 mthly. pays. of a.
Cash L18 18 ( Carr. 15/- extra
Also 1, 3. 4 section types.

DEPOSIT
a 18
£4 10
£7 10
£4 10
£ 14
£4
7
£
0
CI 15
£ 10
£
8
£8 2
£3 13
a 10
£6 10
14

MONTHLY
PAYMENT
II of a
12 of a
12 of £ 3
12 of £ 2
10 of a
12 of a
12 of £4 1
6 of £ 2
12 of a
12 of a
12 of £4
12 of £7
10 of a
12 of £ 2
7 of £ 2

New low priced
CARTRIDGE
from U.S.A.

1
Latest
EMPIRE 880P
Moving Magnet
Stereo Mono
Cartridge
(•0006)
£.2.6 dep. and
5 mthly. pays.
of a
Cash 03.2.6

PYE HFS3OT
Fully transistorised Stereo
Amp Chassis
£12.3.0 dep.. and 12 mthly
pays. of (4.10.0 Cash (66.3.0
(Rosewood case 5 gns. extra)

WANTED
FOR

CASH

Good quality second-hand
Hi Fi Equipment
Large Selection of reduced
RECORDS for callers only

92

Tottenham

Court

•All

'

GRADO Stereo
Cartridge £ 1.16.6
dep. and 6 rethly.
pays. of £ 2.
Cash £ 13.16.6.

QUAD
Electrostatic Speaker
a dep., and 12 mthly.
pays. of £. 15.0.
Cash £ 52.

makes and types of equipment on similar terms.

Enquiries invited.
e Complete

outfits

FREE

GARRARD 301
Motor ( Strobe)
£4.0.11. dep.. and
9 mthly. pays. of a.
Cash L22.0.11.

ORTOFON
SPUGT
Stereo Cartridge
£3.4.2. dep.. and
10 mthly. pays. of
£2. Cash £ 23.4.2
SPUGT E
Elliptical stylus
£29.0.3.

Packing, Carriage and Insurance anywhere in the U.K.
plus our famous INTEREST FREE H.P. TERMS.

To telesonic ltd., Dept. H.F., 92. Tottenham Court Road. London, W.1

can

be

supplied

to your own

fication.

Let us quote you !

speci-

410 EXPORT TO ANY PART

Iam interested on please send mc
Ienclose
Inm over 21 years

DepositjCash
1am/am not a householder

Name
Address

OF THE WORLD.

Road,

P.E 31 STUDIO
TRANSCRIPTION
UNIT including
Shure M77 cartridge
£5.5.0 dep. and
12 mthly pays. of
f3.10.0 Cash L47.5.0

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

,

MODEL S-5500lIl
INTEGRATED STEREO AMPLIFIER

L69.10.0

The top- rated amplifier from SHERWOOD combining all the functions
of astereo preamplifier/control centre with ahusky 80 watt dual power
amplifier.

Each channel provides an output of 40 watts music power

(27 watts rms). Other important features are: Phonochannel noise
and hum 60 db below rated output
sensitivity

and rumble filters

f

—SU

1.1

Exceptional 1.2 mv phono

Friction- locked bass and treble controls
Stereo normal/reverse switch

switch

Tape monitor facilities

inputs

DC preamplifier filament supply

Scratch

Phase- invert

8 high-level and 4 low-level
A pair of low- impe-

dance outputs is provided for tape recording.

MODEL S-3000 Ill FM TUNER

£54.10.0 inc. P.T.

The FM tuner that provides every possible modern
listening feature
eel

hush

IIMIMMINffill

1.8 mv sensitivity

Zero- centred tuning meter

slide- rule tuning scale

FM interchannel
8k- inch expanded

Automatic frequency control

Power supply, front panel controls and chassis space
for plug-in A3M X multiplex adaptor.

WEI

*

Koss

STEREOPHONES

All Sherwood equipment now carries a 2 year guarantee
against labour and material. Valves 90 days.

AND

REMOTE

CONTROL

LISTENING

STATION

*

*

* * * * * * * *

MODEL SP- 3X

NEW

Will reproduce any sound the human ear can hear.
Extremely sensitive 3e 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
10-15000
cps.
Impedance 4-16 ohms. Comes complete with T-2
Adaptor Plate that connects to any system that will
play speakers.
£9 18 0

Write,

audioson
LTD

telephone
or call

•

'IMPERIAL'
STEREO CARTRIDGE
A moving coil unit. capable of tracking at less
than I gram and up to
6 grams, that has a
smoothness
in
sound,
clarity, and dynamic range
beyond compare. Output
is 2 mv,'cms without the
use of transformers.
Stylus can be replaced
simply and quickly.

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.

£4

high performance

* £ 14.18.0
* inc. PT.

0 0

for
further details

* * * * * * * * * *

ORCHARD HOUSE- ORCHARD STREET • LONDON W.I • telephone MAYfair 54311

