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Take a look into a Celestion Ditton 15 
and you will appreciate the skill and 
care which goes into the design and 
manufacture of Celestion's marvellous 
Ditton high fidelity loudspeakers. 
Meticulous attention to detail, from 
the superb furniture finish right through 
to the precision engineering at the 
heart. ensure the quality for which 
Celestion are world renowned. 

Celestion 

when you buy 

Loudspeakers for the Perfectionist 

you enJOY 
the sound 

. 

expenence 
of 47 years

For the sheer enjoyment of your 
favourite music the Celestion Sound 
Experience has no equal. Ju� send 
your name and address and full details 
will be mailed at once. 

ROLA CELESTION LIMITED 
DITTON WORKS, FOXHALL ROAO, IPSWICH. SUFFOLK IP3 8JP 



Practical 
Hi·Figuide 
WHAT I S  H I - F I and  why is its appea l so strong ? 
H ow does one  set about choosi ng equ ipment and  
ensure it  is kept a t  peak performance ? H ow does 
stereo work and  what are its adva ntages? Wi l l  new 
developments affect the cho ice of system ? Answers to 
such q u estions form the basis of these booklets. 
Written by Clement B rown, editor of Hi-Fi Sound, 
a nd c losely l i n ked with the pol icy of the magazi ne, 
these concise g u ides are of specia l  va l u e  to the 
beg i n ner but a lso meet the need of the more adva nced 
a mateur  enthusiast for a su rvey of his chosen su bject. 

Practic a l  Hi-Fi  G u ide comp letes th i s  ser ies. Ea r l i er 
t i t l es a re: Int roduct ion to Hi-Fi ,  A l l abou t  Stereo, 
P l anning and B u ying Hi-Fi, and Using yo u r  H i-Fi . 

© 1972 Haymarket Publishing Ltd 

Haymarket Publishing Ltd, Gillow House 

5 Winsley Street, London W1 
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Let us worry 
about the wow 
and the flutter. 

The RH892 is a design for the man 
who doesn't want to build it himself. 
A sound system that gives you the 
sounds-beautifully-without the 
worry. 

The deck has a low mass, low 
resonance tubular pick-up arm with 
viscous damped lifting mechanism 
and is fitted with a stereo ceramic 
pick-up head. 

And the tuner receives LW, MW 
and FM. It has an FM stereo decoder, 
AFCfor optimum reception on FM 
and a sensitive ferroceptor for MW 
and LW. 

The amplifier delivers 2 x 12 Watts 
music power and is equipped with 
stereo balance control, switchable 
rumble and scratch filters and 
continuous treble and bass controls. 

This combination unit is one of a 
whole spectrum of separates, planned 
systems, and combination units 
ranging up to the highest specifica­
tions to suit all tastes and pockets. 

PHILIPS reJ 
AM PLIFIER 

Power output (si ne wave): 2 x 8 watts i n to 8 ohms 
Music power: 

2x 12watts i nto 8 ohms 
Harmo n i c  Distortion: 2o/0 at 2 x 6 watts 
Frequency range: 60-20,000 Hz±3dB 
Tone Controls: 

Bass:+ 14 to -ISd B  at 50Hz 
Treble: +12to-13 at 10KHz 

Scratch filter: 
-6d B /octavc 

Rumble filter: 
-6dB /octave 

Signal  to noise ratio: 
>55dB 

Cha n n e l  separation: 
>30d B at 1KHz 

Input sensitivity-Tape: 
230mY i nto 500K ohm for 
8 watts output 

TUNER 
\Vavebands: 

LW 150-260KHz(2000-1154m) 

MW 525-160 5KHz 
( 511-187m) 
FM 87·5-IOSMHz 

Aeri a ls: 
Ferroceptor for MW and L \V 
(socket for external  A M 
aerial and earth) 
IEC socket for FM dipole 
aer ia l  

Sensitivity: 
AM 2 5t<V for 26d B signal to 
n oise ratio 
FM SttV at 15KHz deviation 
1·5V at 40KHz deviation 
for 26dB sign a l  to noise ratio 
across 300 ohms 

Selectivity� 
AM20x for 9KHz off 
reso nance 
FMJO x for 300KHz off 
resonance 

Distortion: 
<4% at 7 5KHz deviation 

P i lot frequency 
suppression: 

-24dB at 19 a n d  38KHz 

Audio response: 
(with 50/l sec 
40-12,500Hz ±3dB) 
de-emphasis 

RECORD PLAYER 
Chassis: 

GCOOS 
Turntable: 

I 0" di ameter 
Speeds: 

33± and 45 r.p.m. 
Wow and Flutter: >0·2% 
Rumble: 

-38dB(Di nA) 
-58dB(Di nR} 

Pick up: 
G P213 t" ceramic cartridge 

Styl us pressure: 
2-4g (ca l i b rated adiustment) 

Dimensions: 
(w X h X d overall) 2l}"x6oxi1J 

Weight: 
21t l bs (9·7Kg) 
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OUR AI< 124 

121NCH LOUDSPEAI<ER 

IS EXPENSIVE .... 

BUT WITH A SPECIFICATION 

LII<E THIS 
B ass Resonance-40 Hz 

I m pedance (a t  400Hz)-1 5 ohms 

Nomina l  Response-30- 1 3,000Hz 

Construct ion-D ust exc lud ing  

M agnet Assembly-Feroba 11 4kg  (91b. )  

Tota l Effective F l ux-1 80,000 M axwel ls  

F l ux  Density-1 6,000 ga uss. 

Cone D iameter-305mm ( 1 2 in . )  

Piston D iameter-241 mm (9-kin . )  

Resista nce of  Voice Co i l-1 2/1 3 o h ms 

F in ish-Si lver G rey H a m mer Stove Enamel  

Easi ly replaceable Cone 

(You rea l ly can do  it you rself) 

Tota l weight-6.75Kg ( 1 51b . )  

YOU'D EXPECT IT TO BE 

For further product details contact:-

V/TA VOX LTD. 
Westmoreland Road, London, NW9. 9RJ 
Telephone: 01-204 4234 



SHURE V-15 Type 11 
(Improved) SUPER-TRACK 

with bi-radial elliptical 
stylos (0.0002' x o.ooor) 

-15° tracking- unique 
'"flip-action" built-in stylus guard. L-"�"""�'-""*"""'.....:1 
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High Fidelity Equipment by 

Qu ad, Rogers, Lea k,  Wharfeda le ,  Goodmans 

and the  new R evo l ut ionary S E RVOSOUND. 

* Demonstration fac i l it i es-eye i t-try i t  

* F R EE insta l l at ion and com ponent wi r ing 

* 18 month g u a rantee on a l l  H i-Fi eq u i pment 

( incl uding rep lacement parts and LA BOU R )  

* C R E D IT -persona l l oan sch eme, n o  deposit req u i red 

with "Paybonds" 

* PACKAG E SYSTEM S from £1 00-St i l l  with o u r  uni q u e  g u a rantee 

* Advice and Ass istance on a l l  matters Aud io  

Yo u r  S u rrey S peci a l i st in Aud io  

NORMAN BOULT 
Audio Ltd. 

5 BRIDGE STREET · GODALMING · SURREY 

Telephone 22300 



The Cadenza; a new concept in bass reproduction 
How the KEF Cadenza offers a higher degree of low 

frequency than other speakers of its size 

Specification 
Size 

Weight 

Power Rating 
System Res. 

Impedance 
Freq. Range 
Units 
Dividing Frequencies 
Finishes 
Grille Cloths 
Recommended Price 

23-� X 14-!- X Jlf in 
60x36x30 cm 
34 lb 
15.5 kg 

25W 
Mechanical reflex 

25Hz 
8 ohms 
30-30,000Hz 
BDI39, B200, T27 
45Hz, 3,500Hz 
Walnut, Teak, White 
Brown, Grey, Beige 
£42.50 

For many years, it was considered that 
the low frequency response of a speaker 
was dependent on the diameter of the 
diaphragm, and that a relatively com­
pact enclosure could not achieve a satis­
factory bass level without a loss of acoustic 
efficiency. The introduction of the KEF 
Cadenza showed that this need not be and 
that a compact speaker like the Cadenza 
is fully capable of producing funda­
mental tones down to 30Hz. 

Acoustically-coupled system 
The concept of bass reproduction featured 
in the Cadenza is based on acoustic coupl­
ing. In the Cadenza, two low-frequency 
radiating elements-the KEF BDI39 and 
the B200-are acoustically-coupled to give 
the system an effective radiating area which 
is greater than that of a 12" unit. The low 
frequency radiator (the BD 139) is acousti­
cally-coupled to the B200 via the pneumatic 
spring formed by the trapped air within the 
enclosure. The acoustic mass of the BD 139 
is critically adjusted with respect to the 
volume of the enclosure so that it "phase 
inverts" the radiation from the rear surface 

of the B200 diaphragm-thereby increasing 
the low frequency output over the range 
from 25-IOOHz. 

Inhibiting Colouration 
Above I OOHz, the BD 139 is acoustically 
decoupled from the B200 so that its output 
is progressively attenuated leaving the 
B200 as the only radiating source up to the 
upper crossover frequency of 3,500Hz. 
Over this frequency range, the BDI39 acts 
as an acoustic barrier so preventing any 
sound radiating from the rear of the B200 
diaphragm mixing with the directly­
radiated sound and causing colouration. 

A note about the B200 
bass mid-range unit 
The B200 has a very large magnet assembly 
to ensure optimum magnetic damping 
when used with the special bass loading 
system in the Cadenza. A visco-elastically 
damped cone minimises colouration in 
the critical mid-frequency band. A free air 
resonance of only 25Hz and a long linear 
suspension system ensure high power hand­
ling with low harmonic distortion. 

T27 high-frequency tweeter 
The T27 used in the Cadenza has an excell­
ent transient response and wide frequency 
range extending at least one octave above 
the upper hearing limit-only 4dB down 
at 40kHz. 

KEF exclusive 'constant impedance' 
The KEF Cadenza incorporates a sophisti­
cated 9-element two-way filter which uses 
close tolerance components for accurate 
and repeatable acoustic performance. 
An exclusive KEF 'constant impedance' 
network incorporated in this filter keeps 
the system input impedance flat and resis­
tive over the frequency range from 100 to 
IO,OOOHz. This ensures optimum power 
transfer from amplifier to speaker and the 
non-reactive load minimises the possibility 
of amplifier instability. 

� • 
·1' 10 

KEF Electronics ltd 
Tovil, Maidstone, Kent Tel: 0622 57258 
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Recommended retail prices. Teak or White finish, Beovox 2700 £63·90 (per pair), 
Beocord 1200 £99·50. Beogram 1200 £56·90, Beomaster 1200 £99·50: 

Rosewood f1nish a little extra. 



1 FACTS AND FIGURES 

SOUND WAVELENGTH 
Wavelength i n  feet is equal to the velocity of sound i n  air 
d ivided by the frequency i n  Hertz. Velocity at 20°C is 
approximately 1,120ft. per second, or 341 m per sec. 
Therefore the wavelengths at various frequencies can be 
obtained, as follows : 

Frequency 
Hz 

25 
30 
35 
40 
50 
60 
70 
80 
90 

100 
120 
140 
160 
180 
200 
225 
250 
300 
400 
500 
600 
700 
800 
900 
kHz 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
15 
20 

h. 
44·8 
36 
32 
28 
22·4 
18 
16 
14 
12·5 
11·2 

9 
8 
7 
6·3 
5·6 
5·0 
4·4 
3·4 
2·8 
2·2 
1·7 
1·6 
1·4 
1·2 

in. 
13 

6·5 
4·5 
3·2 
2·7 
1·7 
1·9 
1·6 
1·5 
1·3 
0·9 
0·67 

Wavelength 
m 
13·7 
11·4 

9·75 
8.54 
6·84 
5·71 
4·88 
4·27 
3·8 
3·41 
2·84 
2·44 
2·12 
1·9 
1·71 
1·52 
1·38 
1·14 
0·854 
0·684 
0·57 
0·488 
0·427 
0·38 

cm 
34·1 
17·1 
11·4 

0·854 
6·84 
5·7 
4·88 
4·27 
3·8 
3·41 
2·28 
1·71 
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TAPE PLAYING TIMES 
Playing times are for one track. M ultiply by n umber of tracks for total time. 
For stereo, multiply by n umber of pairs of tracks. 

Spool size Length of tape (feet} 
Standard Long Play Double Play Triple Play 

7 i n .  (18cm} 1,200 1,800 2.400 3,600 
5;iin .  (15cm} 850 1,200 1,700 2,550 
5 i n .  (13cm} 600 900 1,200 1,800 
4 in .  (10cm} 300 450 600 900 
3 i n .  (8cm} 150 210 300 450 

Length of tape 7!ips 3iips 1Jiips 
(feet} 19cm/sec 9.5cm/sec 4.8cm/sec 

Hr. Min. Hr. Min. Hr. Min. 

3,600 1 35 3 12 6 24 
2.400 1 5 2 9 4 18 
1,800 48 1 35 3 12 
1,700 45 1 30 3 1 
1,200 32 1 5 2 9 

900 24 48 1 35 
850 22! 45 1 30 
600 16 32 1 4 
450 12 24 48 
400 10! 21 42 
300 8 16 32 
210 5! 11 22 
150 4 8 16 

Compact Cassettes 
Cassette type each side 
c 60 30 min. 
c 90 45 min.  
C1 20 1 hour 

M ETRIC/B RITISH CONVE RSIO N DATA 

1 micron Jl = 0.0394 thou. 1 thou. (0.001 in .} 
(approx 0.00004in .} 

1 cm. 
1 metre 
1 sq. cm. 
1 sq. metre 
1 cu.  cm. 
1 l itre 

1 gm. 
1 mgm. 
1 kg. 
1 dyne 

= 0.3937in .  1 i n .  
=39.3708in .  1 yard 

0.155 sq. i n .  1 sq. i n. 
1.1967 sq. yd. 1 sq. yd . 
0.061 cu .  in .  1 cu .  in .  
0.0353 cu.  ft. 1 cu.  ft. 
1.76 pints 
0.035 ounce 
0.015 grain 
2.20461b. 

1 oz. 
1 lb .  
1 gm. 

1 kilowatt-hour = 
0.00102gm. 
3413 B .Th .U .  

12 

= 25.4Jl 

= 2.54cm. 
= 0.914 metre 

6.452 sq. cm. 
0.836 sq . metre 

= 16.39 cu.  cm. 
= 28.3 litres 

=28.35gm. 
= 0.4536kg. 
= 980.6 dynes 



Approx. equivalents of disc sizes: 
12in. 10in. 

30cm. 25cm. 

Approx. equivalents of stylus tip radii: 
0.001 in. 0.0007in. 0.0005in. 

25� 18� 13� 

7in. 
17.5cm. 

0.0003in. 
7� 

Metric and Decimal Equivalents of Parts of One I nch: 
Inches mm Inches mm 
* .031 0.793 -! .5 12.700 

-h .063 1.587 -fa .563 14.287 
i .125 3.175 � .625 15.875 

fe .188 4.762 -Hr .688 17.462 
i .25 6.350 i .75 19.050 

,56 .313 7 .937 ¥s .813 20.637 i .375 9.525 i .875 22.225 
-:?& .438 11.112 * .938 23.812 

1 1.0 25.399 

CU BIC MEASURE 
Equiva lents of particu lar interest in speaker 
enclosure construction : 

Cu. ft. 
0.25 
0.5 
0.75 
1 
1.25 
1.5 
1.75 
2.0 
2.5 
2.75 
3.0 
3.5 
4.0 
5.0 
6.0 

Cu.in. 
432 
864 

1,296 
1,728 
2,160 
2,592 
3,024 
3,456 
4,320 
4,752 
5,184 
6,048 
6,912 
8,640 

10,368 

Cu. metres 
0.0071 
0.0142 
0.0213 
0.0283 
0.0354 
0.0425 
0.0496 
0.0566 
0.0708 
0.0779 
0.0850 
0.0992 
0.1132 
0.1415 
0.1700 

13 



DECIBELS 

Voltage or 
current ratio Power ratio 

1·000 1·000 
0 ·944 0·891 
0·891 0·794 
0·794 0·631 
0·708 0·501 
0·631 0·398 
0·562 0·316 
0·501 0·251 
0 ·447 0·199 
0·398 0·159 
0·355 0·126 
0·316 0·100 
0·251 0·0631 
0·196 0·0398 
0·158 0·0251 
0·126 0·0158 
0·100 0·010 
0·0562 0·00316 
0 ·0316 0 ·001 
0·0178 3·162 x1Q-' 
Q ·01 Q 1 ·QQQ X 1 Q - 4 
Q·QQ562 3·162 X 1 Q- 5 
0·00316 1·000 x10 - 5 
Q·QQ178 3 ·162 X 1 Q- c 
Q ·QQ1 1 ·000 X 10-6 
5·620 X 10- 4 3·162 X 10- 7 
3 ·160 x10-4 1·000x10-7 
1·780 x10-4 3·162 x10-8 
1 ·000 X 1 0 - 4 1 ·000 X 1 0 - 9 
5·620 x10-• 3·162 x10-• 
3·160 x10-• 1·000 x1o-� 
1·780 x10-• 3 ·162 x10-10 

1 •OQQ X 1 Q - 0 1 ·QQQ X 1 Q - 1 0 
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dB 

0 
0·5 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
14 
16 
18 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

Voltage o r  
current ratio Power ratio 

1·000 1·000 
1·059 1·122 
1·122 1·259 
1·259 1·585 
1·413 1·995 
1·585 2·512 
1·778 3·162 
1 ·995 3·981 
2·239 5·012 
2·512 6·310 
2·818 7·943 
3·162 10·000 
3·981 15·850 
5·012 25·120 
6·310 39·810 
7·943 63·100 

1 0 ·000 1 00 ·000 
17 ·780 316·000 
31 ·620 1 ,000 ·000 
56·230 3,162·000 

100·000 10,000·000 
177 ·800 31 ,620 ·000 
316·200 1 00,000·000 
562·300 316,200·000 

1 ,000·000 1 ,000,000·000 
1,778·000 3·162 x1Q6 
3,1 62 ·000 1 ·000 X 1 Q 7 
5,623·000 3·162 x10' 

1 0,000·000 1 ·000 X 10 8 
17,780·000 3·162 X 10 8 
31,62Q·QQ0 1·0QQ X 10 9 
56,23Q·Q0Q 3·162 X 1 Q 9 

1 QQ,QQQ·QQQ 1 ·OQQ X 1 Q 1 0 



ABBREVIATIONS 

The abbreviations and u n its l isted here are encountered in aud io and radio. 
Many of them wi l l  be found printed in either capita ls or lower case but in 
general the versions given are those used in Hi-Fi Sound. 

A Ampere (amp) m A milliamps {also mV, millivolts; 
ac Alternating current mS, milliseconds) 
af Audio frequency MHz Megahertz (also Megohms, etc.) 
afc Automatic frequency control mH Millihenry 
age Automatic gain control mm Millimetre 
AM Amplitude modulation mS Millisecond (also mSec) 
Aux Auxiliary MW Medium wave 
BAF Bonded acetate fibre nS Nanosecond. One thousand 
BA British Association millionth part of a second 
BS British Standard OP Output (also 0/P) 
c Symbol for capacitance pF Picofarad. One millionth of micro-
CCIR International Radio Consultative farad 

Committee pot Potentiometer 
cm Centimetre p-p Peak to peak 
CRO Cathode-ray oscilloscope PU Pickup 
CRT Cathode-ray tube Q Q-factor (resonance) 
cu Compliance unit (1 0- 6cm/dyne) R Symbol for resistance 
de Direct current rf Radio frequency 
dB Decibel rpm Revolutions per minute 
DIN Deutscher Industria Normen rms Root mean square 
DP Double play (tape) RI AA Record Industry Association of 
ELS Electrostatic loudspeaker America 
f Frequency sec Second (S, also) 
fco Cut-off frequency SW Short wave 
fet Field effect transistor swg Standard wire gauge 
FM Frequency modulation TH D Total harmonic distortion 
fsd Full scale deflection thou. Thousandths of an inch 

g Acceleration due to gravity TP Triple play (tape) 
gm Grams Tr Transistor 
H Henry (inductance) UHF Ultra high frequency 
ht High tension VHF Very high frequency 
Hz Hertz (cycles per second) V Volt 
hf High frequency vu Volume unit 
I Symbol for current w Watt 
IB Infinite baffle wkg Working 
i.f. Intermediate frequency X tal Crystal 
IM lntermodulation distortion z Impedance 
ips Inches per second (also in/sec, i/s) ).. Symbol for wavelength 
k Thousand (as in kHz) n Ohm 
kV Kilovolt � Micron 
kVA Kilovolt-ampere I! V Microvolt (also (lA, (.lF, etc.) 
kW Kilowatt 
L Symbol for inductance 
If Low frequency 
Lin Linear 
LP Long play (tape) or long-playing 

disc 
LS Loudspeaker 
LW Long wave 
m Metre 
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APPROXIMATE FREQUENCY RANGES OF 
INSTRUM ENTS 

The frequency ranges of a number of musical instruments are shown in this 
diagram. Male and female speech ranges are i ncluded. The range of tones 
in shown by the solid l ine and the range of overtones, inc luding noises, by 
the broken l ine. 
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The diagra m  shows equal-loudness contours (Fietcher-Mu nson curves) 
for human hearing.  I nd icating the sound intensity requ ired to produce a 
sensation of equal  loudness at various frequenc ies, these are plotted for 
several loudness levels from very high to near- inaudibility. Although the 
ear responds throughout a frequency range of about 20-20.000Hz and to an 
intensity range of a bout 1 30dB at mid-frequencies, it is relatively insensitive 
to low and high  frequencies, the effect becoming more apparent at low 
intensit ies . Note especially the low-intensity bass deficiency, a characteristic 
sometimes brought out in support of 'loudness' controls for sound reproduc ­
tion systems. 
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EXISTING STATIONS -UitC e 
fUT\.IIE STATIONS 0 

VHF RADIO TRANSMITTING STATIONS 
Radio 2, Radio 3, Radio 4 

BBC FM SERVICE 

I�� 0''""' 
d 1:J ls!a"dS 

. 01'\KNE't 

SCALE 
. 20 o '2o eo &O eo 100 

mile a 

Shown above is the most recent version of the map issued by the Engineering 
Information Department. B B C, London W1 . 
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B BC VHF/FM TRANSMITTERS 

Station Frequencies (MHz) 
Radio 2 Radio 3 Radio 4 

Ashkirk (Ga lashiels) 89.1 91.3 93.5 
Blaen-plwyf (W. Wales) 88.7 90.9 93.1 
Divis (Belfast) 90.1 92.3 94.5 
Douglas (Isle of Man) 88.4 90.6 92.8 
Dover 90.0 92.4 94.4 
Fort Wil liam 89.3 91.5 93.7 
H olme Moss (Manchester) 89.3 91.5 93.7 
Kin loch leven 89.7 91.9 94.1 
Kirk O'Shotts (S. Scotland) 89.9 92.1 94.3 
Les Platons (Chan nel Islands) 91.1 94.45 97.1 
Llanddona (Anglesey) 89.6 91.8 94.0 
Llandrindod Wel ls 89.1 91.3 93.5 
Llangol len (N. E. Wales) 88.9 91.1 93.3 
Londonderry 88.3 90.55 92.7 
Meldrum (Aberdeen) 88.7 90.9 93.1 
North Hessary Tor (S. Devon) 88.1 90.3 92.5 
Oban 88.9 91.1 93.3 
Orkney 89.3 91.5 93.7 
Oxford 89.5 91.7 93.9 (Mid) 

95.85 (West) 
Peterborough 90.1 92.3 94.5 
Pontop Pike (Newcastle) 88.5 90.7 92.9 
Redruth (W. Cornwal l) 89.7 91.9 94.1 
Rosemarkie (Moray Firth) 89.6 91.8 94.0 
Rowbridge (Isle of Wight) 88.5 90.7 92.9 
Sandale (Carlisle) 88.1 90.3 94.7 (North) 

92.5 (Scot) 
Sutton Goldfield 88.3 90.5 92.7 
Talconeston (Norwich) 89.7 91.9 94.1 
Thrumster (Wick) 90.1 92.3 94.5 
Wenvoe (Cardiff) 89.95 96.8 94.3 (Welsh) 

92.125 (West) 
Wrotham (London and S.E. 

England) 89.1 91.3 93.5 

19 



TEMPORARY FM AERIAL 
THE I M P O RTAN C E  of the aerial for satisfactory mono and stereo FM reception 
has been stressed i n  th is  series of booklets. Choice of aerial depends o n  local 
reception cond it ions. Often a s imple ha lf-wave d ipole is  adequate, and it 
shou ld be su itably sited and positioned broadside on to the transmitter to be 
received . More complex a rrays, with extra reflector and d i rector rods, are 
used i n  areas where there is d ifficu lty in captur ing an adequate signa l .  

A properly designed F M  aeria l comprises a horizontal tube  i n  two parts, 
each equal to a quarter-wavelength . I n  practice the overal l  length depends to 
a sma l l  extent on the thickness of the tu be, but th is length is around 5 ft. With 
this in mind we can devise a very s imple d ipo le  for use where the signal is 
strong or as a temporary measu re when it is requ i red to obtain reception  
before a correctly made aeria l  is  avai lab le .  

To make the temporary d ipo le, take a length of l ight ing flex and pu l l  a part or 
u n ravel  the last 2-!ft, tap ing the centre as shown below. Fix the arms of the 
d i po le  to a str ip of wood and use the rest of the flex as the lead to the receiver. 
This a rrangement is  s im i la r  to the wire aerials sometimes suppl ied with impor­
ted receivers. An even better home-made aerial can be made from two 29in .  
lengths o f  al um in ium tu b ing with the i r  i n ner ends s l ightly apart a n d  with the 
i nner and screen of coaxial cable  fixed to these ends. 

4---------Sft 

When choosing a permanent aerial consult a local supplier who is fami l iar 
with reception condit ions and can advise on  types likely to be successfu l .  
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TECHNICAL QUIZ 
Are you fam i l ia r  with techn ical  terms used i n  audio and rad io ? Try this selec­
tion but resist the temptation to co l l ect you r  books around you before start ing . 
Time l im it 20 mins for the average enthusiast. Answers on  page 23. 

1. Transducer-(a) Device that converts one form of energy to another 
(b) Advanced type of pickup (c) High frequency loudspea ker. 
2. Dyn e-(a) Electrical unit (b) Unit of force equ al to a m i lligra m  (c) U n it of 
energy. 
3. Drop -out-(a) Uncoated portion of tape (b) Momentary flaw i n  signal from 
tape due to deficiency in the tape (c) F l u ctuation of signal through amplif ier . 
4. C l i pping-( a) Tape editing process {b) P ickup fau l t  (c)  Distortion of signal 
waveform. 
5. So lid -state- (a ) Term indicating use of transistors and  other semiconductor 
devices (b) Equipment employing printed circu its (c) Term ind icat in g absence 
of wiring. 
6 .  Com p l iance- ( a) St iffness (b) Springiness (c) Yie ld ( reciproca l  of stiffness) . 
7. R ms-(a ) Recording character istic (b) Root mean sq uare (c)  U n it of power. 
8. Tra nsient-(a ) Loss of power (b) S igna l of high power (c) Qu ick, short 
signa l  i nvolving sudden cha nge. 
9 .  Reflex-(a) H a ngover fo l lowi ng cessat ion of sig na l  (b) Tu ned speaker 
enclosure with vent (c)  Large spea ker enclosure for units of 12in. and above 
10. Efficiency-( a)  Ratio of output to input energy (b) Ratio of input to 
output energy (c) Ratio of output power to input vol tage . 
11. Multiplex-(a) Conversion of stereo to mono (b) Conversion of mono to 
stereo (c) Stereo radio system .  
12. Ohm-( a )  U nit o f  e lectrical resistance or impedance (b) U n it o f  inductance 
(c) Unit of comp liance. 
13. Piezo-electric effect-(a) Generation of voltage by materia l subjected to 
mechanical stress (b) Amplification in a solid-state circuit  (c) Reduct ion of 
power due to property of load. 
14. Elliptical styl us-(a) Stylus tip with small radius across groove a nd large 
radius in contact with groove (b) Stylus tip with large radius across gro ove 
and small rad ius in contact with groove (c) Styl us for use on  LP records on ly. 
1 5. Polar response-( a) Refers to positive and negative voltages (b) Graphical 
representation of speaker output in various directions (c) Test resu l t  obta ined 
at low temperature. 
16. Tracing distortion-(a) Geometr ica l error of pie! !!J arm {b )  Distortion 
aris ing in reproduction of a disc (c) Discrepancy in a m ,.i if ication of a s ig n a l .  
17. Fundamenta l-( a) Lowest note on the p iano (b) Lowest note produced by 
a loudspeaker (c)  Lowest frequency component i n  a complex wave. 
18. Hz-(a) Unit of frequ ency (b) U n it of capacitance (c) U n it of power . 
19. ABR-(a) Acoustic bass reflex (b) Auxilia ry bass rad iator (c) Axia l  bass 
re i nforcement . 
20. Damping factor-( a) Efficiency of damping materia ls i n  speakers (b) Ratio 
of speaker impedance to ampl if ier source impedance (c) M easure of distortion 
due to damping. 
21. Gain-(a) Amplification factor (b) Addition of harmonics to signal during 
amplification (c) Property of transducers. 
22. Sine Wave-(a)  Com plex wave (b) Distorted wave (c) Waveform of a 
pure tone. 
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23. Q-(a) Goodness factor applied to electrical or mechanical resonance 
(b) Quality factor for loudspeakers (c) Quiescent condition. 
24. Flutter-( a) Pitch fluctuation of greater periodicity than 1OHz (b) Pitch 
fluctuation of lower periodicity than 1OHz (c) Random fluctuation of pitch, 
any frequency. 
25. Heatsink-(a) Temperature-sensitive device (b) Metallic resistor (c) 
Metal part used to conduct heat away from transistors. 

LINKS 
Do you own hi-fi equipment, or have you been studying the literature before 
taking the plunge ? Either way you may be able to link these product and 
speciality names and model numbers with the appropriate manufacturers. 
Some are very familiar, some quite tricky. Answers on page 23. 

Products 
1. Cadenza 2. Dynarange 3. Super-Track 4. Monitor Gold 5. BiaTron 6. Ditton 
25 7. HT70 8. P6000 9. Mini-Acusta 10. PR0-4AA 11. Miracord 12. Triton 
13. R50 14. Groov- Kleen 15. Delta 70 16. Flamenco 17. Havant 18. M F15 
19. Ravensbrook 20. Berkeley. 

Manufacturers 
a. Shure b. Celestion c. Scotch d. Rogers e. Heco f. Goodmans g. Tannoy 
h. Teali i. Leak j. Bib k. Richard Allan I. Koss m. Wharfedale n. Telefunken o. Elac 
p. KEF q. Cambridge r. Heathkit s. BSR t. Ortofon. 

WHO MAK ES WHAT? 
You know these famous names and will associate them with particular types 
of product. The products are listed below-not an exhaustive list but examples 
of items manufactured or distributed. Relate these categories to the firms. 
Answers opposite. 

1 . Micro Seiki 
2. Cambridge 
3. Shure 
4.Sony 
5. Acoustic Research (AR) 
6. Sansui 
7. Goodmans 
8. Tandberg 
9. Pioneer 

10. Rogers 
11. Bang & Olufsen 
12. Revox 
13. Metrosound 
14. Decca 
15. Akai 

O D D  MEN OUT 

a. Amplifiers, receivers 
b. Turntables 
c. Plckups 
d. Loudspeakers 
e. Tape equipment 
f. Accessories, microphones 

Which are the two imposters in this list of product names and tradenames? 
Answers opposite. 
1. Scaneltra 
2. Dyna-Scan 
3. Play-fair 
4. One-Ten 
5. Barmatic 
6. Chilton 
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7. Colton 
8. Ferrosonic 
9 .  Dynastatic 

10. Duette 
f1. Orbit 
12. Elgar 



ANSWERS 
Quiz 
1 (a). 2 (b). 3 (b). 4 (c). 5 (a). 6 (c). 7 (b). 8 (c). 9 (b). 10 (a). 11 (c). 
12 (a). 13 (a). 14 (b). 15 (b). 16 (b). 17 (c). 18 (a). 19 (b). 20 (b). 
21 (a). 22 (c). 23 (a). 24 (a). 25 (c). 

Links 

1 p. 2c. 3a. 4g. 5h. 6b. 7s. Se. 9n. 101. 11 o. 12m. 13q. 14j. 16i. 16k. 17f. 1St. 
19d. 20r. 

Who Makes What? 

1 b,c,f. 2a,d. 3a,c.f. 4a,b,c,d,e,f. 5a,b,c,d.f. 6a,b,c,d,e,f. 7a,d,e,f. Sa,d,e,f. 
9a,b,c,d,e,f. 1 Oa,d. 11 a,b,c,d,e,f. 12a,e,f. 13a,b,c,d,e,f. 14a,c,d,f. 15a,b,c,d,e,f. 

Odd Men Out 

5.Barmatic 8. Ferrosonic 
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2 PRACTICAL HI-FI 

THESE TH R E E  s imple designs f i rst appeared i n  Hi-Fi Sound Annual '71 
but wi l l  be new to many readers. F i rst is a 'sp l i t- level' equ ipment cabinet the 
construct ion of which wi l l  be a pparent to  any handyman .  Suggested 
d imensions : 36 in. long by 16 in .  deep by 20in. h igh at the equ ipment end. 
H eight of record storage sect ion 1 5 i n. There is space for popu lar p layers 
such as Connoisseur  and Thorens T D 1 50, and the constructor can devise a 
l ift-off Perspex cover or a h i nged l id .  Popu lar smal l  ampl ifiers and tuners 
(Trio, Rogers, Alba, Rotel ,  etc . )  can be accommodated on the shelf and base. 
Otherwise adjust d imensions as requ i red. Use veneered chipboard and 
ensure the tu rntable board is suff ic iently th ick and rigid. 

Designs 
from Hi- Fi Sound 

t--
1 
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Designs shown here 
were devised by 

Edward M ichelsen, 
who can be contacted 

at 494 New Cross 
Road, London SE14. 



Low-cost enclosure 
This small 'folded-column' speaker enclosure should be constructed from 
9mm plywood. Suitable drive u nits are Richard Allan CG8T, Elac 8N/185 
with KEF T15, or the Goodmans 8in. wide-range. Note the port at the 
bottom corner. front. Drive u nit is mounted from the front. The enclosure 
can stand on the floor with the port at the bottom, or horizontally on short 
legs. The design is appropriate to 'budget stereo' outfits since the efficiency is 
above average and drive power requ irements are modest. Bass extends 10 
about 60Hz. Dimensions overleaf. 
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Dimensions of low-cost enclosure shown on previous page. 
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TAPE STORAGE UNIT SUGGESTED FINISH: SHADED AREAS IN TEAK,REMAINDER 
IN PINE /PERSPEXUD 

��- r 
• 10 

9f' + 1 
i 

et" r�� 
�. ·-

L4.j j·._.r 

L12r 
SECTipN_THROUGH UNIT 

Storage unit 
This tape storage unit accommodates 7in. spools in their boxes and is so 
arranged that 3in . and 4in . sizes also can be ranged along the back. The 
cover could be of Perspex or wood. 
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220K 

IBK 

220K 

181( 

PICKUP PREAMPLIFIER 
Most modern a m pl ifiers accept the low outputs from magnetic cartridges. 
H owever, if a magnetic cartridge is to be connected to a l ow-sensit ivity 
amp l if ier that l acks proper fac i l it ies and was not desig ned to accept such 
cartridges, i t  is  necessary to  use a preamp l ifier .  This  has two functions : 
it boosts the very sma l l  p icku p s igna l  voltage to a figu re su itable  for the 
a m p l if ier i nput, and  it provides the sta ndard response equa l isation which 
has to be app l ied to the signa l  before th is is  passed on  to ci rcuits having 
a l i near freq uency response. 

The stereo pream p  shown here, devised by F. C.  J udd and fi rst described 
in the magaz ine  (November 1 968) ,  has a sensitivity of about  3mV for 75mV 
o utput.  Cartridges with nomina l  outputs of u p  to 6mV (at 5cms/ec) may be 
used and  the preamp output  will be corresponding ly h igher.  A stereo/mono 
switch is  i nc l uded but can  be omitted if the ma in  amp l if ier has such a control. 
Components ca n be mounted on sma l l  assembly boards and must be in a 
screen ing hous ing, preferably a d i e-cast box (consu l t  rad io  components 
supp l iers ) . Phono p l ugs and  sockets a re suggested for in puts and output .  
S upply voltage must be nom i n a l ly 1 8V from batteries (si mp lest and cheapest) 
or via the mains section which  is i nc l uded i n  the c i rcu it. Voltage must not 
fal l  below about 1 6V. Keep mains wires as far as possib le  from signal wires. 
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IK ;---...___ +IBV ---"""'"""""' 
<:.. only for 

� 

Output t 
,.....--<� 

250K [i-
Preset 

--.. 

Jl"" 
Output 2 

250K 
Preset 

Components 

Transistors ( 4) 
R esistors 
Electrolytics 
Preset controls 
Toggle switch (1) 
Slide switch (1) 
Twin phono sockets (2) 
Transformer 
Bridge rectifier 

bat tery operation 

+ 

Mullard BC1 OBA 
All !W 20% 
Min. 25V wkg. 
250k miniature 
On/off 
Mono/stereo 

'"'"'"'�E"""" . 

Base · 

Connection to the 

BC t08A transistors 

230-24012/V H enrys Radio PS12/1 
Henrys Radio 1 H 3  or equivalent 
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S P EAK ER/P HON E S  BOX 

• s: + 

'--- �,.. __, 
l(l) Cl> 

This loudspeaker/phones selector ensures tha amp l if ier is not left u n loaded. 
The circuit provides the necessary switch ing and when in the 'phones 
position the a m plif ier sees 1 0-ohm resistors in para l le l  with 500-oh m  
volume controls for the headphones. VR3 i s  a 'b lend'  contro l. Rz shou ld  b e  
100 ohms for 'phones u p  t o  200 o h ms i m peda nce; 470 o h ms for 'phones of 
200-600 ohms; a nd 1 k for those a bove 600 o hms. Very many headsets a re 
in the lowest of these ranges. R1 a n d  R2  shou ld be at least 1 OW rating-more 
if the amplifier is of h igher power. VR3 i s  a l i near law variable resistor. 
Assemble the parts in a wooden box. 
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MANU FACTURERS' SPEAKER DESIG N S  

Four 
rolls of wadding 

24" �--.IlL 

' 

:: N M 
C"' C"' 

� 
13111,2' 

r � 

Baffle assy 

Kefkit 2 
D etai ls  from typical  enc losure desig n. 
The kit is i ntended for i nsta l lation i n  a 
total enclosure having i nterna l  vol ­
u m e  o f  1 t o  2.5 c u .  ft. With i n  this 
range the bass performance wi l l  
i mprove as  vol u me is i ncreased ( i .e. 
as system resonance is lowered) .  
Ch ipboard or  p lywood � in. m in imum. 
BAF wadd i ng is used for sound­
a bsorbent treatment. KEF l iterature 
covers construct ion,  gri l l e, phas ing of 
u n its, etc. 

Severa l specia l ist speaker man u ­
factu rers issue design i nformat ion of 
this kind,  usua lly i n  leaflet form and 
free of charge. The designs may be 
for specified d rive u n its sold  separa­
tely or for kits of u n its. Other extracts 
from firms' l iteratu re are offered in the 
fo l lowing pages. Those intend ing 
to tackle such projects shou ld of 
course obtain fu l l  deta i ls  from the 
manufacturers. See page 50 for 
notes on services provided. 
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CUT OUT FOR 
TERMINAL PAN EL 

2" X 3�• (SO x "mm) 

I '  (l5mm) 
B.A.F. 

WADDING 

9' (l30mm) 

Richard Allan Twin Assembly 

FELT SEALING 
STRIP 

460 TC 
TREBLE 

UNIT 

c.c.a. 
BASSJM IDRANGE 

UNIT 

For their Twin  Assembly (Bin.  bass u nit plus tweeter and crossover kit) 
Richard Al lan recommend a total -enclosure design of compact type as  
shown above and opposite. Recommended material is i in .  ch ipboard and 
information g iven o n  the data sheet covers construction detai ls, the grille, 
finishes and adhesives. U n its are CG8 bass/mid-range and 460TC treble 
unit. A similar sheet deals with the Triple Assembly (three drive units with 
crossover). 
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A leaflet inc ludes a n  enclosure design s imi lar  to that used for the Sarabande 
system, which i ncorporates a 1 5in .  bass u n it and a m id- range and tweeter 
mod u le. N ote that the mod u l e  is housed in an i ntern a l  box to isolate it 
from the bass u n it's rear rad iation .  
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Shown here is the enclosure for this Sin. double-diaphragm unit. S imi lar 
enclosures are advocated for other Goodmans drive units and the details  are 
g iven on a series of leaflets, the appropriate d imensions appearing on each. 
For the Sin. unit the d imensions are : A, 9in. B, 20in. C, 1 1  in. 0 and E, 6� � in . 
A loose fi l l ing of 2in. g lass fibre wadding is suggested. 
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B U I LDING A KIT 

H EATH K ITS EXEM P LI FY the organised D IY approach, su ited to keen amateurs 
who lack previous experience and do not feel q ualified to follow a basic de­
sign, shop for components and undertake the engineering that would be 
requ i red without a prepared kit to speed the work. A kit of this kind contains 
everything that is needed-components, prepared chassis, printed -wiring 
boards, sundries-and all steps in construction,  test and adjustment are 
explained i n  appropriate order. The H eathkit catalogue lists all man ner of 
equ ipments includi ng amplifiers, tuners, receivers, speakers and test instru­
ments. 

With kit assembly planned i n  this way it is reasonable to say that an elabo­
rate project presents no more real d ifficulty than a simple design such as a 
small amplifier with fewer components. There are of course more steps to 
follow and more th ings to check, and therefore the time taken is greater. But  
the  more elaborate assemblies rarely take more than a few weekends of  con ­
centrated effort. I f  problems arise despite the measures taken to anticipate 
and prevent them, the constructor can call on the manufacturer's technical 
service. 

A receiver (tuner-amplifier) is among the more complex projects for the 
good reason that it combines all the functions in one un it that a constructor 
might otherwise tackle as separate parts-with a rest in between ! Heathkit 
AR-2000 FM/ AM stereo receiver is chosen for mention here since it is a re­
presentative but fairly elaborate example-an up-to-date design i n  which 
some modern electron ic  devices and techn iques are put to good use. l t  
incorporates 44 transistors, 37 d iodes and three integrated circu its, and most 
of the components are to be mounted on four  pri nted-circu it boards which are 
l inked by colour-coded wiring assemblies to reduce the possibil ity of wiring  
errors. 

Some features are as follows. An input level control for each chan nel 
is provided for d isc and tape sources ; push-button switches are provided for 
many of the controls ; a single control with flywheel action  tunes both FM 
and AM ; a panel meter is used for tun ing, and o n  F M  th is  is arranged to  g ive 
centre-zero tun ing on the station .  For FM a pre-assembled tun ing u nit uses 
an rf field effect transistor 'to provide h igh sensitivity and low cross modulation 
with no  overloading on  strong local stations', and the i .f. sectio n  employs 
integrated circu its and ceramic filters for optimum performance. The F M  
multiplex circuit also uses a n  i ntegrated�ircuit  i n  conjunction with pre-aligned 
coils. 

Power amplifier c i rcuits have overload protection to make the receiver 
virtually short-circu it proof. De supplies from power section to various circu it 
sections are zener-diode regulated where requ i red. All stages i n  construction, 
adjustment, operation, etc. are explained i n  a manual (126 pages plus circuit  
schematics) features of which are shown here. H eathkit estimate the bu ild ing  
time as  about 20-25 hours. First, here are extracts from the  AR-2000 specifica­
tion .  

AMPLI F I E R  
Output power, rms contin uous per 

channel 18 watts, 4 ohms 
20 watts, 8 ohms 
15 watts, 16 ohms 

Output power, dynamic (music power) 

36 
per channel 30 watts 



Power B andwidth for constant 0.25% 
TH D 

Frequency response ref. 1 watt 
1 OHz to 30k Hz 
1 OHz  to 30k Hz ± 1 d B  
8 H z  to 60kHz  ± 3dB 

Harmonic d istortion Less than 0.25% from 8Hz to 20kHz, 
20 watts 

l ntermodu lation d istortion, 60 Hz and 
6kHz mixed 4 : 1  

Damping factor 
I nput sensitivity 

Less than 0.25%, 20W 
G reater than 50d B 
P U 1  2 .8mV, overload 1 30mV. 
P U 2  200mV at 1 Mohm, overload 2V. 
Tape 200mV, overload 5V. 

H u m  and noise Phono - 65d B ref. 1 OmV. Vol u me at 
min. - 90dB 

Output impedance range 

FM S ECTI O N-stereo 
Channel separation 

4 to 1 6  ohms 

37dB at 1 ,OOOHz 
30dB at  80Hz 
25dB a t  1 Ok H z  
20- 1 5,000Hz  ± 1 .4d B Frequency response 

Harmonic d istortion Better tha n  1 % a t  1 kHz  ref. 1 00% 
mod. 

1 9  and 38kHz  suppression 
Tun ing range 

B etter  than -50d B ref. 1 00% mod.  
88- 1 08 M H z  

Antenna  Ba lanced for externa l 300-ohm aeria l  
and 75-ohm coaxia l  

S ensitivity, mono 

A M  S E CTI O N  

2J.tV ( I H F) 

Tun i ng range LW 1 50-350k Hz 
MW 530- 1 ,580 kHz  
SW 5.8- 1 1 .5M Hz  

Antenna  Long wire, 25 ft. m in .  
H armonic  d istortion Less than 3% ref. 1 m V input, 1 kH z, 

30% mod. 
Particu lar  attention is g iven to fau lt-find ing. Possible causes of fau lts a re 

suggested i n  tables deal ing with ampl ifier and  power supply circu its, stereo 
and mono FM c i rcu its, AM circu its, etc .  H ere a re a few ex a m p l es.  
Condition Area of difficulty Possible cause 
Receiver completely Power supply circu it 1 .  B low fuses 

dead 2. O pen c i rcu it supply 
wir ing or on -off 
switch 

Dial lamps on, but no Power supply c ircu it 1. D iode D 1 , D2, D3, D4 
sou nd 2. D iode bridge D 5  

3 .  D iode br idge D 6  

Right  channel dead, 
left channel OK 

Speaker switch 1 .  Speake r  switch i n  off 

Power ampl ifie r, right 
channel  circu it 

I nput  or contro l 
ampl ifier c i rcu its, right 

channel  c i rcu its 

position 
2. Speaker wir ing 

Refer to stag e - by -stag e  
tests on  p. 1 0 2  
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D istorted output from 
both channels in a l l  
8 -station switch 
positions 

H u m  with no  signa l  i n  
a l l  8-station switch 
positions 

H ig h  frequency 
osci l lat ion from left 
channe l  output 

Litt le or  n o  separ01tion 
of stereo signa ls 

Stereo reproduction 
garbled or  d istorted 

D istortion on strong 
stations 

H u m  on F M  reception 

Power supply c i rcu it 
Power ampl if ier c i rcu it  
I nput or control 

ampl ifier circu its 
Power supply 

Power ampl ifier l eft 
channe l  c i rcu it  

M u ltip lex circu its 

M u lt ip lex c i rcu its 

FM tu ner u n it or  
FM circu i ts 

Power supply 

Low voltages 
Check voltages at de 

fuse points and input 
ampl if ier c i rcu it  

Capacitors C802, C803. 
C1 or  C5 

1 .  Loose connection  
L601 L or  C625 
2. Capacitor C61 1 or 

C625 
3 .  Resistor R657 
1 .  I C300 
2. R303 S E P  ADJ or 

R304 
1 .  M u lt ip lex adjustments 
2. I C300 
1 .  AG C wir ing 
2.  0200, D200, 0201 or 

0 202 open 
3.  C207 open 
Capacitors C3 or C4 

open 
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SC IENCE A N D  S O L DER 

VERY MANY people th ink they know how to solder : far fewer make a sound 
job of even the s implest tasks with a soldering i ron .  I ndeed, some of the sma l ­
lest joints-termina ls on  wires and  jo ins  to  the p ins  i n  f iddly D I N  p lugs­
receive the messiest treatment. As with many minor accompl ishments and a 
few major ones, practice makes perfect. 

lt is of course possib le to assemble aud io systems using prepared leads 
and p lugs, so that  no soldering  is necessary to  get  everyth ing  work ing .  But  
addit ions may  be made i n  the  future, or i t  may  be  necessary to  make good 
some broke n  joints, and therefore it is worth mastering the ski l ls of soldering. 
Those i ntend ing  to assemble e lectron ic  kits should g ive the matter specia l  
attention ,  gathering  together the few essentia l  a ids a n d  developing some ex­
pertise before getting  down to serious work, which wi l l  i nvolve making any­
th ing from a dozen to a h u ndred or  more soldered jo ints. Apart from aud io, 
there a re plenty of jobs a round the home for which a soldering tool is usefu l .  

Basica l ly s imp le  though it is, soldering  depends o n  science. l t  depends on  a 
correctly prepared solder, a flux, and  a soldering tool of the right  type and  at the 
right temperature, as wel l as  properly prepared work. A wildly wrong tem­
perature prevents efficient soldering,  and  so does d i rt o n  the parts to be joined.  
And it is essentia l  to u nderstand that soldering does not invo lve melting  solder 
around  a jo i nt i n  order to cover it .  A badly prepared joint  with solder over and  
around  it is  likely to  be a dud  sooner or later. 

Soldering is ak in  to a l loying, i n  that the solder appl ied to the workpieces 
combines to some extent with the meta ls-usua l ly  copper in electrical  work. 
To make the idea l mechan ica l and  electrica l  jo int  that this imp l ies, fi rst ensure 
that the surfaces a re clean-free from d i rt and oxide fi lm .  H owever, the oxide 
starts to develop aga in  as soon as heat is applied by the soldering tool ; 
hence the use of a f lux i n  the interest of oxide control .  

For audio and small  e lectrica l  work use solder i n  'wire' form conta in ing  
severa l cores of  res in  flu x  (e .g .  M u lticore solder, ava i lab le  i n  22 a n d  18 swg 
in handy d ispensers ) ,  commonly with a 60/40 tin - lead composition. l t  is  
poi ntless to use any other k ind of solder for smal l  e lectrical  joints. For larger­
sca le  tinn ing  the techn iques a re somewhat d ifferent. 

Bit for the job 
Perhaps it is hard ly necessary to remark that a dreadnought i ron,  su itable 

for repair ing a leaky kettle, i s  of no  use for work on a printed-circuit board. 
l t  may be less obvious to the newcomer that there is some merit in choos ing 
a too l  with  a b i t  size to match the jobs most often u ndertaken, o r  that  bits of a l l  
shapes a n d  s izes a re ava i lab le  (ang led a n d  curved shapes inc luded ) .  I n  genera l  
the soldering  tools most often purchased for smal l  e lectrica l  work have bit 
widths of i- 136 in .  One  look at the a rray of c losely spaced pins i n  a n  aud io p lug  
wi l l  show the wisdom of choosing carefu lly. 

When choosing,  remember that the tool  shou ld  be rated for you r  supply 
voltage.  B e  as precise as possible about th is, for it is necessary to be sure 
that the temperature reached wi l l  cause free flow of solder yet not be such as  
to  overheat a n d  burn the  f l ux .  As  for the b i t  size, consider whether there wi l l  
be enough work to  justify a min iature soldering too l  with i nterchangeab le, 
push -on  bits. This fac i l ity enables you to ensure the bit is compatib le with 
the work, whi le  an over- large bit may cause burn ing  or genera l ly 'get in the 
way'. 

Those who do a g reat dea l of soldering sometimes favou r  a soldering  'gu n ', 
a rap id-action too l  that heats i n  a few seconds and cools a lmost as q u ickly. 
This k ind of device is fa ir ly costly a n d  a lso rather heavy-factors to be set 
aga inst the i mpressively q u ick action.  lt has the advantage that it can be p laced 
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o n  its side on  the work-bench without any  specia l  safety precaut ion,  whereas 
a n  ord i nary tool shou ld have a meta l stand-even if you make it yourself. 
Whatever the model chosen, an i mportant featu re is  the bit m aterial-high 
conductivity copper or a l l oy. There may be specia l  coatings to red uce pitting 
and sca l i ng .  Some tools a re produced with i ro n -coated bits (thus justify ing 
use of the name 'so ldering  iron') to which is appl ied a n  ant i - rust cadmi u m  
coating .  

When start ing with  a n ew soldering  too l  (or bit) . t in  the t ip with  a l ittle 
solder. Switch on  and hold the solder to the t ip as i t  heats, promoting a ti n n ed 
a rea and at the same t ime preventing a n  oxide f i lm .  After th is, and  at a l l  t imes 
when doing soldering  work, remove surplus solder on  a wip ing pad. Apply 
a trace of solder to the tip between jobs that are being  done in succession, 
and above a l l  keep the bit c lean.  

Other a ids to soldering  are smal l  tweezers, sma l l  pointed p l iers, a razor 
b lade and  a tool for stripping the insulat ion from wires. This latter item can be 
s ide-cutters, which wi l l  in any case be needed for aud io and electrica l jobs, 
or a specia l  wire-stripp ing tool . The razor blad e  will be usefu l for trimming 
odd ends of  insu lat ion and for  stripp ing off the outer coveri ngs of mains cab les 
a n d  coaxials.  Avoid damage to i n ner i nsu lat ions and  do not n ick  cond uctors. 

lt is d ifficu l t  to keep some sma l l  components sti l l  wh i le  work proceeds, 
and  a l l  too easy to burn one's f ingers if one tries to push the work i nto con ­
ven ient positions. S o  another a id  i s  a s imple  c lamp o r  wedging device to ho ld 
cables, p l ugs, etc. A couple of  sma l l  p ieces of  wood and a rubber band wi l l  
form jaws that stop the work moving  a bout. I f  a vice i s  used, its jaws shou ld  
be covered with  cardboard or cork to avoid damaging de l icate items. 

Making a joint 
When making a jo int-a wire to be jo ined to a tag, for i nstance-first tin 

the t ip  of the tool . Then p lace the t ip  on the jo int  so that enough heat is 
transferred . Without delay apply the resin -cored solder to the joint so that 
solder f lows qu ickly and freely. Remove the tool without d isturb ing the work, 
and the solder wi l l  q u ickly h arden .  Do not apply the solder to the tool and  
expect a jo int to  be made, and  do  n ot transfer b lobs of  solder on  the  t ip. 
Repeat : the solder is a ppl ied to the h eated work, not to the bit .  

With many sma l l  aud io  jobs i t  is desirab le to tin the work with a trace of 
solder before actua l ly  bring ing  the two parts together to make the jo i nt. 
The a bove ru le  app l ies. For exa m ple, if wire ends are to be fitted to cl osely 
spaced termina ls, it is he lpfu l f i rst to twist the wire strands and  t in  them. H old  
the b i t  aga inst the wire and  immed iately apply to the work a very l i ttle solder, 
which wi l l  flow and prod uce what amou nts to a sol id wire, free from straggly 
strands. Tin the termina l  as wel l .  Where the design  of components permits, 
make a mechan ica l  jo in  by hooki ng  the end of the wire on the term ina l  or tag 
before doing the soldering .  

With a l l  such  work, whether or not pre-t in n i n g  is necessary, the solder shou ld  
f low easily and  the resu l t  shou ld  look  even and sh iny. I f  it looks very rough  
the  jo in t  is probably i neffective. D o  not try to reheat it  and use  yet more solder : 
th is w i l l  be of no  he lp if d i rt was the cause of lack of bond ing .  I nstead ,  take 
the jo int apart and clean the parts before tryi ng aga i n .  Of course, it is  best to 
prepare work rather than waste t ime rectify ing errors. C lean greasy surfaces 
with methylated spir it  and  prepare doubtfu l - looking tags by l ightly scrap ing  
them with  fine  g lasspaper or a sma l l  f i le  as a ppropriate. 

Fitting Plugs 
Typical  jobs for the equ ipment user i nclude the tin n i n g  of wire ends to pre­

vent  u n rave l l i ng  when they a re c lamped u nder screw-heads ; reso lder ing of 
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termina ls  on wires in the picku p headshel l lest they come off at an inopportun e  
moment (which is bou nd t o  be w h e n  you a re i n  a h urry t o  try a new cartridge) ; 
and the fitti ng of the fami l ia r  phono p lug to a coaxia l  lead.  This last seems 
to i rritate some users who make a particu larly messy job of it. perha ps because 
soldering the screen to the outside of the bright-fin ished cap is  not as easy 
as it looks. F i rst c lean a nd t in  a spot on  the cap. 

Prepare the inner condu ctor to length, and u n ravel and twist the screen 
bra id ; then prepare both by ti n n i ng their ends. Then push the wire down the 
p lug p in  u nti l it  j ust shows beyond the end.  N ext-and be q u ick lest the i n ­
sulat ion i s  affected-place t h e  e n d  o f  you r  solder on  t h e  protrud i ng e n d  a n d  
apply t h e  hot bit. Check that the solder h a s  r u n  i nside t h e  e n d  o f  the p l ug p in ,  
then  tidy u p .  Touch the twisted and  t inned outer bra id to  the  prepared spot on 
the cap and make this jo int. 

D I N  p lugs may have termina l  pins on which the wire ends are to be la id 
for  soldering,  or  the p ins may have holes in  them i ntended for insertion  of the 
wires. In e ither case t in  both the wire ends and the p ins  before making the 
joints, as this wi l l  avoid bad connections and  frayed tempers. After complet­
ing a l l  jo ins, i nspect c losely to see whether any b lobs or  strands have a ppeared 
-these cou ld bridge termina ls  and  cause a mysterious fau lt cond ition .  The 
previously mentioned c lamp is  essentia l  for work on  sma l l  p lugs ; otherwise 
you wi l l  f ind yourself chas ing p l ug and cable a round the tab le-top whi le you 
try to apply the solder. A rough -surfaced work-a rea is a lso he lpfu l-try a 
length of corrugated packi ng materia l .  

Kit-bu i lders shou ld  take note of  any  recommendations provided by  suppl iers 
concern i ng soldering methods and  preparat ion of components, especia l ly 
where pri nted -wir ing boards are i nvolved . I n  the a bsence of i nformation o n  
m i n o r  points, remember t o  inspect and  prepare sma l l  components. C u t  the 
wire ends of resistors, etc to length and then l ightly c lean them. Tinn ing is  
d esirab le  i n  some cases, but  apply heat for the abso lute min imum t ime needed 
to produce a trace of solder. Be particu larly  carefu l with transistors and diodes, 
fi rst checking instructions a bout the use of heats ink  devices to prevent damage 
to the components. 
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COLO U R  CO DES 

R ES I STO R S  CAR RY a colo u r  code to ind icate their value.  This may take the 
forms shown below. Colo u r  A gives the first sign ificant figu re of the resistor's 
va lue, colour  B gives the second figu re, and colo u r  C gives the n u m ber of 
noughts fol lowing the figures. Co lour  D indicates the tolerance ( percentage  
of  the  nomina l  value)  but if n o  colour  is marked it can  be assumed that  the  
tolerance is ± 20%. The standard cod ing  scheme is shown i n  the  Table .  

Capacitors a re sometimes co lour-coded i n  a s imi lar  way. Co loured dots 
may be used. Readi ng from left to r ight, the fi rst two dots give the fig u res 
and  the th i rd dot the n u m ber of noughts fo l lowing the fig u res. If there a re 
two rows of dots, the top row gives the figu res a n d  the bottom row the 
number of noughts. If to lerance and voltage rat ings a re coded, these are read 
from right to left. Va lues of capac itors are given in p icofarads and of resistors 
in ohms. 

C O LO U R  CO D E  F O R  R E S I STO RS A N D  CAPAC ITO RS 
Resistors Capacitors 

Colour Figure Tolerance Tolerance Rating, V 
B lack 0 
B rown 1 ± 1 %  1 00 
Red 2 ± 2% 200 
Orange 3 ± 3% 300 
Yel low 4 ± 4% 400 
G reen 5 ± 5% 500 
B l u e  6 ± 6% 600 
Purp le  7 ± 7% 700 
G rey 8 ± 8% 800 
Wh ite 9 ± 9% 900 
Go ld ± 5% ± 5% 1 ,000 
S i lver ± 1 0% ± 1 0% 2,000 
None ± 20% ± 20% 500 

A A B C  D 

. .  

B D 
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E D ITI N G  TAP E S  

A block is used t o  h o l d  the tape i n  posit ion for cutting a nd jo ining .  A t  its 
s implest the block has a 45 o slot to g u ide the blade when the cut is made. 
There may a lso be a 90 o slot. The cut ends are butted together (r ight) when 
the jo int ing tape is appl ied to the tape·s u ncoated side. 

With many machi n es it is  possib le to see the replay h ead by removing the 
cover fitted over the  head assembly. Then the tape is  moved to end fro u nt i l  
the point requ i red for ed it ing has been located by l i sten ing .  M ake a mark on 
the tape to ind icate where the cut has to be made. Practice ensures that 
very c lose ed iting  can be ach ieved One can soon become expert at jo in ing 
tapes so that there is n o  sig n ifica nt break i n  the  magnet ic coating run ning  
past the  h eads A wel l - made jo in  is mechanica l ly strong a n d  wi l l  pass the  
h eads s i lently. The  narrow tape i n  Ph i l i ps-type cassettes can be pu l led out 
and taken th rough a n  edit ing block of the k ind that has been produced for the 
purpose. M a nufactu rers su pplying  edit ing materia ls  a lso market ranges of 
accessories of i nterest to tape recording enthusiasts-head clean ing  a ids, 
spools, conta i ners, a uto-stop foi l ,  coloured tapes and  so on .  
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3 MISCELLANY 

S O M E  MAN U FACTU R E R S  make o n l y  a ids for the ta pe enthusiast, a nd som e  
spec i a l ise in record m a i n te n a n ce.  Others make a bit  o f  everyt h i n g .  The fo l low­
i n g  l ist is  not c l a imed to be compre h e n sive b u t  i t  i n c l u d es the best known 
m a n u factu rers as  w e l l  as  some l ess fa m il a r  suppl iers. A simple code i s  u sed 
for three categories of accessories : 

A-Disc, i nc l ud i ng cleaning a ids, stylus checks, storage, turnta b l e  
m a inte n a n ce, settin g - u p  dev ices, contro l s . 
8-Tape, including record er maintenance, tape ed it i ng, cassette 
a ccessor ies, l a bel l ing a ids , storage . 

C-M iscel laneous, i n c l u d in g  prea m p l ifiers, con n ecti n g  l eads, 
power u n its, headpho n e  connect ing devices. 

Acos. Cosmocord Ltd, Wa ltham C ross, H erts . A 
Audio Packs Ltd, 206 - 2 1 0 l lderton Road, Lo ndon S E1 5. C 
Bib Sales Division, M u lticore Solders Ltd ,  H emel  H em pstead,  H erts. A, B,C 
Black Knight R u mb l e c u re, B a n k  Top, C u rr ier  La n e, Ashto n - u nder- Lyn e, 

La ncs. A,C 
Burne-J ones & Co. Ltd, 1 8  B r u n sw i c k  Road, Sutto n ,  Su rrey. A 
Clendisc ( M a i l  O rder) Ltd, 7 Tr in ity Co u rt, G rays I n n  Road,  Lon d o n ,  WC1 . A 
Colton M u so n ic Ltd, 34-8 Veru l am Road,  St. Albans, H erts. A, B 
Decca Specia l  Prod u cts, l ng ate Place, Queenstown Road, Lo n d o n  SW8 . A 
Eag le I nternational, Prec isio n Centre, H eather Park D rive, Wem b l ey, 

M id d l esex HAO 1 S U .  A, B,C 
E M I  Tape Ltd, H ayes, M iddlesex. B 
Ferrograph Co. Ltd, The H yde, Edgware Road,  Col i nda le ,  London NW9 B 
Goldring Mfg. Co. ( G B )  Ltd, 1 0  B a yford Street. London E8 3S E . A,C 
G rundig ( G reat Br ita i n )  Ltd, N ew l a n ds Park, Lo ndon S E26. B,C 
H owland-West Ltd, 3 - 5  Ede n  G rove, Lo ndon N 7 .  A, C 
Koss TM D Ltd, 1 1  Redvers Road, Lo ndon N 22.  C 
M etrosound Mfg. Co. Ltd, Audio Works, Cartersfield R oad , Waltham Abbey, 

Essex. A,B,C 
Micro Seiki . B .  H.  Morris & Co Ltd, 84 - 88 Nelson Street. London E 1 . A,C 
Osmabet Ltd, 46 Keni lworth Road, Edgware, M iddlesex. B 
Phil ips E lectrical Ltd, Century House, S haftesbury Avenue, Lo ndon WC2. 

B,C 
Schweizer. H ig hgate Acou stics, 1 84 - 8  G reat Portl a n d  Street, Lo n d o n  W 1 . 

A, B 
Scotch. 3 M  Co, 3 M  H o u se, Wig more Street, London W1 . B 
Selecta ( London) ,  Se lecta H o u se, 50 Southwark Br idge Road, Lo n d o n  S E 1 . 

A, B 
Tandberg. Farne i i -Ta nd berg, 81 Kirksta l l Road, Leed s  LS3 1 H R . C 
Transcriptors Ltd, 2 Theoba l d  Street, Boreha m  Wood, H erts. A 
WAL. A . C .  Farnell ( Leeds) Ltd, 81 K irkstal l  Road , Leeds LS3 1 H R . B 
C. E. Watts Ltd, D arby H ouse, S u n bu ry - o n -Tha mes, M i d d lesex . A 
Weircliffe. Amos of Exeter Ltd, Exwick, Exeter. B 
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H I - F I  P E R FO RMAN C E  C H ECK- L I ST 
TH ESE N OTES br ing together a selection of facts a n d  figu res that were ex­
p la ined with more q u a l if ication  ear l ier  in this series of G u ides. The p urpose of
summaris ing such points at this stage is  to g ive a h andy reference to some 
important features of performance of h igh  qua l ity systems and components­
a memory-jogger for those i nterested i n  techn ica l  aspects of the subject. 

The lack of a genera l ly acceptable defi n it ion of ' h i -f i '  has not proved to be a 
very serious matter i n  practice ; and lack of genera l agreement a bout h igh  
fidel ity performance standards has not prevented steady improvement i n  the  
design and manufacture of  h igh -grade equ i pment ( it cou ld be a rgued that  the 
reverse is  the case) . H owever, a l l  th is  does mean that many f igures, though 
based on  experience and  respectable methods of measurement, a re q uoted 
without reference to agreed standards.  Those q u oted here are midd le -of-the­
road f igures of merit the imp l ications  of which shou ld  be i nvest igated by 
tec h n ica l ly i nqu isitive readers, who shou ld  a l so remember that a fa lse i mpres­
sion can be ga ined by attach ing too much importance to iso lated techn ica l 
points. 

General 
1. Although there are bu i lt - in  l i mitations on dynamic range due  to progra m ­

mes, h i -fi systems and  cond it ions of use, a figu re o f  a round 55- 60d B is some­
times practicab le  and can be borne in mind as a desirab le  range. Wide dyn amic 
range impl ies low noise leve ls  i n  work ing condit ions.  Noise a rises at al l  stages 
-in the programme materia l ,  in the equ ipment, as a background to domestic 
sound reproduction-and the genera l a im is  to seek the best poss ib le  sig n a l ­
to - no ise ratio .  

2. Sou nd reproduction is subject to d istort ions of various k inds wh ich,
l ike noise, arise at al l  stages i n  transmission of the orig ina l  sound to the l istener. 
The genera l aim is to find ways to reduce them. The most read i ly measu rab le  
(and therefore most widely quoted} effects are those d u e  to  e lectron ic  parts 
of the system, and they are usua l ly sma l ler  than effects d u e  to transducers 
(picku ps, speakers ) ,  espec ia l ly  d istortions of a mechan ical  natu re. Harmonic, 
i ntermodu lat ion and transient d istort ions are a mong those encou ntered, and 
the fi rst of  these may range from less than 0 . 1 % to u pwards of 2% depending on  
what  is responsib le for the effect. D istu rbances i n  pitch of  the sound  a lso arise. 

3.  Frequency response is a range of frequ encies associated with i nformation 
about the departure from l i nearity (expressed in d B ) ,  but a 'frequency range' 
is a statement of frequency coverage without q u a l ification .  A genera l  aim is  
to obta in  a wide and smooth response embrac ing a l l  aud io  frequencies. 
Smoothnesss is more important than sma l l  extensions at the ends of the 
ra nge but a 20- 1 8,000 Hz coverage is a not u n reasonab le  requ irement where 
h igh-grade systems are concerned. S i nce satisfactory response is  most read i ly  
obta ined with the e lectron ic  u n its, i nterest i n  improving the smoothness of
response centres on the transducers. 

Pickups, turntables 
lt is here especia l ly that we have to take one feature with another. By 

isolating, say, response or tracking weight ot (even worse) t ip mass or  com ­
pl iance, w e  learn very l ittle. Reduction of tracking weight has of cou rse 
been a feature of picku p development, but it is not d ifficu lt to f ind a pickup 
that is c la imed to work at fair ly low pressu re, has a good (on paper) response 
and  h igh  compl iance yet sou nds rough  and fa i l s  to track c lean ly. 

The kind of combination we requ ire is good tracking ab i l ity at low tracking 
weight with smooth response and low distortion .  S ince the most important  
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featu res are not fu l ly  revea led i n  the spec and  on ly  show u p  i n  the r ight k ind 
of tests, it is diff icu l t  to set out f igures i n  a n  orderly fash ion .  H owever, figu res 
for a h igh  qua l ity cartr idge are a long these l i nes : 

Output about 5mV per channe l  at 5cm/sec. 
Response 20- 1 8,000Hz ± 1 .5d B .  
Tracking weight about 1 - 1  -!gm .  i n  su itab le  arm. 
Chan nel  separation  at l east 20d B at 1 kHz.  
Sty l us, el l i ptica l ,  rad i i  about 0.0007 x 0.0002in .  

Second harmon ic  d istort ion f igu res of  several per cent  can be expected ; 
in termodu lat ion shou ld  not exceed 1 %  by currently popu lar  test methods ; a 
vert ical  tracki ng  ang le  of 1 5 o  is a design  objective, as is a n  effective t ip mass 
i n  the 1 m i l l igra m  reg ion .  

l t  is  assumed that the  picku p is set u p  for  optim u m  tracking us ing a dynamic 
test, and  a lso that  the arm wi l l  provide the r ight worki ng condit ions for  the 
cartridge. The lowest poss ib le  pivot frictions, low i nertia, good adjustabi l ity 
a n d  bias correction fac i l i ti es are outstand ing  req u i rements for the arm. 

The least poss ib le backgro u n d  noise (rumble and h u m )  and pitch fl uctuation 
(wow and f lutter) a re expected from a turntable for h i -f i .  The annoyance 
va l ue  of rumble depends on condit ions of use and  the amount of noise wi l l  
often depend on  deta i l s  of  i nsta l lation ,  but  a n  u nweighted S/N of  a bout 
-45d B is typica l  of stark f igures for good turntables. Combined wow and 
f lutter aro u nd 0 . 1 %  is not u nusua l . 

Amplifiers 
U nderstandably, output power is isolated from other matters by prospective 

users, but the on ly  fig u re of merit is the power (rms-based, continuous rati ng)  
that is adequate for  i nd ividua l  condit ions of  use, the  genera l a im being to 
provide enough for a l l  · l i kely eventua l it ies-and a l ittle  more besides. lt is 
hard ly  l i kely to be less than 1 OW per channel ,  and  it may be 50W or more.  
Popular ratings are somewhere in between .  

Power bandwidth may appeal as a goodness-factor provided other factors 
are not overlooked ; the behav iour  of the amp l ifier with rea l istic  load condit ions 
a l so is importan t. A power bandwidth to -3d B points ( i .e. where power fa l ls 
to h a lf that ava i lab le  at 1 kHz) of 20-25,000Hz is typica l .  

Frequency response (a low- power measurement) is typica l ly  1 0-50,000Hz 
± 1 d B .  

D istort ion is ( o r  shou ld  b e )  l i n ked t o  power-for example, tota l harmonic 
d istortion  0 . 1 % at 1 kH z  and at fu l l  rated output. 

S/N ratios at least as good as -60d B a re expected, and that applying to the 
magnetic pickup is particu lar ly important ( -65d B has been achieved with 
med i u m - priced modern amp l if iers) . 

Overload marg i n  at this same i n put is of specia l  i n terest : a marg i n  of about 
25d B (e .g .  a 2mV i nput  overload ing  at 35mV) is  poor, a marg i n  of 35d B is  
adeq uate i n  that it covers sign a l  peaks commonly encountered, and  a better 
f igu re is desirable. 

Stab i l ity, adequate damping factor and accuracy of response equa l isation 
at the magnetic pickup  i n put a re among performance features about which 
inqu i ry shou ld be made (see test reports) . 

Loudspeakers 
Publ ished specif ications convey on ly  a sma l l  amount  of rea l ly  usefu l in ­

formation  but  test reports can a ugment this,  pri nc ipa l ly by  throwing more l ight  
on the loudspeaker's accuracy as a reprodu cer of signa ls  app l ied to i t .  D is­
tort ion,  i mpedance characteristics and response traces are among the reported 
resu lts. 
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A frequency range of 40- 1 8,000Hz is not unusua l  for a medium-sized lo�:�d­
spe-a k e r  system of popu la r  type and price ; an  extension in the bass wou ld  be 
expected from a good, big and probably expensive system .  A response trace 
wou ld  show the departu res from l i near ity in th i s  ra nge, and a fa l l  of 5d B at 
the hf end is  typ ica l .  Accompanying pola r  responses are usefu l  because they 
show the sound d ispers ion pattern, bear ing on  the speaker's qua l it ies i n  
estab l ish i ng  (when  i n  pa i rs) the  stereo image. 

H armon ic  d istortion  f igures reported for h i -f i  speakers a re i n  the approximate 
ra nge 1 to 1 0% and much depends on inputs and  the frequencies at which 
tests a re appl ied . 

Curves of impedance v. frequency a re often very uneven ,  showing variations 
from below tile nomina l  impedance to a figu re severa l times the nomina l .  
A genera l  a i m  is  a smooth characterist ic wi th  m in imum f luctuation ,  and the 
emergence of such a curve wil l  provide evidence that the speaker is able to 
accept power easi ly-i .e.  how easy it is  to drive from particu l a r  ampl ifiers. 
Bear  in mind that acceptance of power i nvolves any crossover f i lter c i rcu its 
as wel l  as the drive u n its. Genera l ly, the nomina l  impedance q uoted in a 
specification  app l ies at one  or  a few frequencies on ly. 

lt is not possible to be specific about power ratings but it should be u nder­
stood that the speaker system shou ld hand le  enoug h power (that is, accept it 
without obvious d istress) to su it  the cond it ions of use. There is no question  
of  exact match ing  of  speaker and amp l if ier rati ngs, but  the f igures-such as 
they are--shou ld  be used as a gu ide.  Avoidance of extremes is the main re­
q u irement. Var ious methods a re used i n  the industry to obta i n  the figu res found 
i n  specifications. 

Typica l  eff ic iency figu res for loudspeaker systems are 1 to 5%, but th is i s  of 
l i ttle concern to the user, who rig htly concentrates on other matters. There is no 
particu larly favourab le f igu re ; some of the best systems are very i neff ic ient 
(as measured ) though  not necessari ly j udged subjectively as d iffic u lt to 
d rive. 

D I Y  H I - F I  
TH E R E  ARE near ly as many motives for do- it-yo u rself as there are handy h i ­
fi enthus iasts. O bvious ly economy is at the top of the l ist. The amateur  on  a 
low budget may wish to summon u p  a l l  h i s  ski l l s  in order to make a start o n  
someth ing  that he fears w i l l  otherwise stay beyond h i s  reach .  Then there are 
such factors as craftsmansh i p, pr ide of possess ion and the satisfact ion that 
resu lts from a properly completed p iece of work. 

Aga in ,  some people have a techn ica l  i nterest in their subject and l i ke meet ing 
the cha l lenge of, say, kit construction  or-more basic-interpret ing a specifica ­
t ion and shaping work ing equ ipment. For them the hobby promises many 
rewards, though the work of construction ,  rather than the sou nd,  is often the 
work of construct ion,  rather  than the sou nd,  is often the complete justif ication 
for becoming i nvolved . 

Then there is the particu lar ly interesting poss ib i l i ty of us ing the D I Y  approach 
to reach h igher standards, not to make economies. In other works, a h i g h  
standard o f  performance, poss ib ly o u t  o f  t h e  question at normal reta i l  prices, 
may be attempted without  a ny thought for extreme economy. For example, 
some enthusiasts work ing on  budgets of med i u m  size ( £1 00- 1 50) have 
ach ieved a standard associated with a h igher outlay, largely through cabinet 
construction  but a lso by brush ing u p  their  e lectron ics. 
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D isc equ i pment offers l ittle scope-apart from the supporting woodwork. 
I f  the keen enth usiast is equ ipped to make a tu rntable or pickup arm he is not 
on ly one of a t iny m i n ority but  a lso is hard ly in need of any enco u ragement 
from us. There a re of course the excel lent B D 1  turntab le  kit of Sugdens 
{Conno isseur)  and the Va lek turntables and these wi l l  surely be fou nd in very 
many systems in futu re. Tape equ ipment, with i ts mechan ica l  complexity 
a n d  requ i rements for rel i ab i l ity, is even more f irmly beyond consideration, 
though we cannot resist the comment that a s imple, robust tape deck i n  kit  
form, bas i ca l ly sem i - profess iona l  but devoid of fri l l s  and gadgets, wou ld  be 
a welcome add it ion to practical  h i -fi . 

Readers sometimes ask a bout  the performance obta ined from kit ampl ifiers 
and other electron ic  u n its. H ow do they compare with factory-made equ iva­
lents ? The answer is that the performance is the same provided instructions 
a re fo l l owed i n every deta i l .  That is certa in ly  true of the products of H eath 
{G loucester) Ltd, makers of H eathkits .  They prepare their stage-by-stage 
instruction manua ls with g reat care, expecting no techn ica l knowledge of 
the purchasers, and  provide sol ut ions to problems-mostly 'acc idents'­
which may a r ise . Kit ampl ifiers are sometimes s imi lar  mechan ical ly to ready­
made u n its, and  s imply broken down in to kit form. 

The savi ngs made through construction  of the better kits, though seldom 
spectacu lar, are considered worth  whi le by many people who wish to smooth 
the way to a n  acceptab le  standard ,  wel l  c lear of the h i -f i  fringe area. There are 
some su rprising ly cheap kits about but Hi-Fi Sound does not advise on them. 
They may provide fu n for the experimenter, and to some extent they have 
educat ional  va l u e, but in many cases the resu lts are poor a n d  the instructions 
d ifficu l t  to fo l low or  even incomplete. 

Work ing from d iagrams and  components l i sts, without benefit of a pre­
pared k i t  of  pa rts, is attractive to the keen enthusiast who, whi le  lacking 
techn ical  tra i n ing,  is ready to study background i nformation, check data and 
go  to some troub le  to get th ings rig ht. If  th is approach appeals, it is necessary 
to look out  for designs publ tshed by l a rge components manufacturers. 

Many popular  designs have come from M u l lard .  This company's book, 
Transistor A udio and Radio Circuits { £ 1 . 50) , has not appeared in a revised 
edit ion { i t  was first pub l ished in 1 969) but may be found  i n  some tech n ical 
bookshops. A wide variety of c i rcu its, from high qua l i ty ampl ifiers to portab le 
rad ios, is presented i n  deta i l  and  a chapter is devoted to test eq u ipment. Chap­
te r  head i ngs s h o w  the coverage : s i l icon and  german i u m  transistors ; basic ht  
c i rcu its ; b a s i c  af c i rcuits ; rad iograms, record p layers a n d  portable rad ios ; 
tape recorders ; c a r  rad ios ; h igh  q u a l ity a u d i o  equ ipment ; h igh  qua l ity F M  
tuners ; a n d  test equ ipment. A s  a lways, enthusiasts' questions are answered 
by post by M u l la rd Ltd, M ullard H ouse, Torr ington Place, London WC 1 . 

At one t ime there was a 5s booklet of Ferranti desig ns, High Fidelity A udio 
Designs, based on  the use of th is  company's s i l icon devices and  other 
components. The u n its made to th ese desig n s, though bu lky, were of good 
qua l ity and made a favourab le  i mpress ion w h e n  demonstrated at  exh ib it ions. 
H owever, p u b l icat ion was in 1 967 and Ferranti consider that the desig n s  
have become a l itt l e  o utmoded, a nd at  present they advocate a more modern 
a m p l if ier des i g n  for wh ich their own appl icat ions eng ineers were responsib le­
the P E  G e m i n i .  Power a m p l if ier  and  co ntrol u n it a re separate. and the ampl i ­
f ier i s  rated a t  30W i nto 8 o h m s  a n d  20W i nto 1 5  ohms. The usual  i nputs and 
other fac i l it ies a re prov ided b y  the control u n it. Artic les d escrib ing the design 
have been repri nted i n  booklet form and copies can be obta ined at 55p post­
free from Ferra nti Ltd, G e m  M i l l ,  Chadderton,  O ldham,  Lancs. 

To most amateurs, D I Y  mea n s  woodwork ing ski l l-or more probably, 
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ch ipboard -worki ng ! Some hobbyists make cab inets or wa l l  furn iture to 
take h i -f i  p lus  other possessions.  Sti l l  more make speaker enclosures, for it 
is i n  th is particu la r  a rea that considerab le  savings a re possible .  As we point 
out i n  another a rticle, it is  essential-and not just preferable-to work to a 
desig n that is i ntended for the chosen speaker drive u n its. Enclosure p lus  
drive u n its form a work ing system.  O u r  su rveys have shown what  is poss ib le 
and  gave many instances of man ufactu rers' techn ical  service i nvolvi ng con ­
struction leaflets , d rawings, accessories a n d  advice. A brief rou n d - u p  is 
inc l uded i n  this booklet. 

H ere a re typica l  examples : a s imple and cheap bookshelf speaker can be 
made around an S in .  R ichard All an twin - cone u n it ; a two - u n it compact 
system can be made with Wharfedale's U n it 3 kit ; G ood mans offer severa l 
possibi l ities ; free-stand ing m u lti - u n it systems can employ u n its by K E F, 
Wharfeda le  and others ; la rge corner systems with sand -f i l led pane ls  are m u ch 
cheaper to make than to buy ; co l u m n  speakers us ing concrete d ra i np ipes 
a re economical ,  and so a re bu i l t - i n  enc losures of brick. There a re dozens 
more. 

SPEAKER MAN U FACTU R E RS' S ERV I C E S  

ADVI S O RY SERVICES have been offered b y  l oudspeaker manufactu rers ever 
s ince the aud io  components industry began  to assume importance. Even if they 
had not orig ina l ly intended to enter i nto correspondenee with i nd ividua l s  o n  
technica l  matters, t h e  need for s u c h  a service would have been forced u pon  
them as soon  as they marketed separate components and thus attracted the  
attention of the do- it-yourself amateur. 

A successfu l speaker is a complete, work ing system-one l ike the factory­
made models consisting  of one or more drive u n its, any necessary a uxi l iary 
components, and  a n  enclosure. The enclosure and i ts  contents are matched i n  
certa i n  ways, i nvolving req u i rements which are simply not  appreciated by some 
amateurs who take dr ive u n its of unknown properties and mount  them in often 
unsu itable cabinets. 

Speaker manufactu rers, knowing that so many h i -f i  enthusiasts have a n  eye 
for economy and good va l u e  as wel l  as a l i k i ng for experiment and the  s imp ler 
types of construction  work, market kits and separate u n its, add ing  a back ing­
u p  service with the  a i m  of  ensur ing the  prod ucts a re  properly used. For 
i nstance, the manufacturer may make ava i lab le  d rawings, provide l ists of d rive 
u n its which make up i nto systems at severa l price l evels, exp la in  the need for 
crossover f i lters, and so on .  

I n  fact, most advisory services are f irmly based on  semi - techn ica l  l tteratu re 
such as enclosure d rawings and  d imensions of var ious d egrees of comp l icatio n  
and i l l u strating  d ifferent pr inc ip les o f  acoustic load ing-tota l enclosure, vented 
box, folded horn . These wi l l  have been designed in the factory for specif ic 
d rive u n its, a nd there is no  guara ntee that accepta ble resu lts wil l  be obta i ned 
by a mateurs who i ns ist on departi ng from the specificatio n .  Choose you r  
design ,  fol low t h e  i nstructions and don't make mod ifications without t h e  
a pproval o f  t h e  manufactu rer. A n d  p lease don't write t o  Hi-Fi Sound for 
support in experimenta l  schemes : we sha l l  be ob l iged to refer you to the 
makers of the components. l t  is  s imply not poss ib le  to pred ict the resu lts of 
connecting brands X, Y and Z together with the a id  of  a home- made crossover. 

Those who a re interested in mak ing speakers shou ld decide whose products 
they favo u r, and  then write for i nformation .  This is usua l ly  su pplied free. The 
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l i teratu re req uested shou ld  cover : drive u n it specifications and price l ist (and  
crossover deta i ls i f  releva nt) together wi th  recommended enclosure designs 
a nd construction notes, which are in many cases i n  separate leaflet form. 
Typical ly, a sma l l  bookshelf speaker with bass u n it and tweeter can be made 
for l itt le more than ha lf the cost of the factory- made counterpart. Construction 
of a more ambitious free-stand ing  system,  with perhaps three u n its with cross­
overs, ca n be u ndertaken with savings of a bout the same order. A few en­
thus iasts may  seek deta i l s  o f  crossover f i lter (network) design ,  but  i t  is more 
usua l  to employ a ready- made crossover u n it-not a n  u nd u ly expensive item.  
O bviously the ma in  savings a re i n  the cab inet work. 

A few man ufactu rers use so l id hardwood for their factory- made loud­
speakers-costly though th is  is-and may approve of  the a mateur  doing the 
same.  Aga in ,  h igh  qua l ity b lackboard or plywood may be suggested . H owever, 
(Tlost designs ca l l  for ch ipboard, which shou ld  be a h igh -grade, dense partic le  
board-not the softer, f laky k ind .  Some amateurs buy p la in  ch ipboard and 
apply the veneer but  it is more usua l  to choose veneered boards, sawing  as 
requ i red and  f i n ish ing the edges with veneer strip .  

I nterna l  treatments are specified for damping pu rposes and there may be 
specia l  arrangements to i m pede the formation of stand ing waves i n  enclosures. 
Materia ls  in common use inc l ude bonded acetate fibre wadd ing,  felt, g lass fibre 
a n d  waste text i les .  Ask the man ufactu rer concern ing  sources of su pply. Do 
not experiment with pu lp  egg -trays, foam rubber or other odds a n d  ends : 
most of them are useless. Keep closely to instructions concern ing  sea l i n g  at 
corners and the fit of baff le or  removab le  enclosure back. Foam plast ics strip 
(draught  exc luder) makes a good gasket. Tyga n  and  Vyna i r  a re popu la r  gri l l e  
c loths. Some other materia l s  are too f luffy and  affect frequency response o f  t h e  
fi n ished speaker. 

The fo l lowing notes g ive examp les of the k ind of service offered by speaker 
f i rms. l t  is  not a complete l isting ,  and stu dy of Hi-Fi Sound wi l l  revea l from 
time to t ime new firms which a re enteri ng  the f ield or establ ished ones which 
introduce new ideas to i n terest the economy-conscious enthusiast. 

R I CHA R D  ALLAN 
A ca b i n et construction leaflet i n c l udes d imens io ned drawings of  enclosures f o r  
the f irm's drive u n its. O n e  o f  the simplest and least expensive bookshelf 
speakers obta i n a b l e  is based on  the 8i n .  C G 8  or  C G8T. More elaborate mult i ­
u n it systems a lso can be attempted . To promote i nterest i n  the D IY aspect, 
R ichard A l l a n  now supply u n its a n d  c rossovers in kit form-the Twi n  Assem­
bly and other models. Purchasers receive a g r i l le - c loth sample  card and  then 
order the mater ia l  they requ i re.  The appropriate p iece of materia l is  sent with ­
out  further charge. M any amateur enthusiasts have remarked o n  th is f i rm's 
he lpfu l a ttitude.  Address : R icha rd Al lan  Radio, B radford Road, Gomersal ,  
Cleckheaton,  Yorks. 

BAK E R  
This company has long been k nown for its 1 2 i n .  a n d  1 5 in .  d rive u n its, for which 
it  provides an i nformation service complete with enc losure data . The basis of 
a speaker, in 'mod u lar '  fo rm, is a noth er, more rec e nt product. This assembly 
comprises bass a nd treble u n its with crossover, a l l  mou nted on a f lat  baffle, 
ready for bu i ld ing  i nto an enc losure. I nq u iries to : Baker  Reproducers Ltd,  
Bensham M anor Road Passage, Thornton  H eath, Surrey. 
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CE LEST I O N  
M any successful speaker systems have been assemb led with th is company's 
d rive u n its and,  in particu lar, the H F 1 300 M k  2, one of the best known of a l l  
tweeters. The C03K crossover u n it has often been i nc luded.  Queries are 
dealt with at : Rola Celestion Ltd, Ditton Works, Foxha l l  Road, I pswich,  Suf­
fol k. 

EM I 
A brocl!lu re describes a n  extensive series of matched loudspeaker sets which ,  
i n  genera l ,  take the form of a bass driver with  assoc iated hf u n its and  crossover. 
Each specification inc ludes a note on the recommended enclosure design a n d  
choice of  materia ls .  S imple  k i t  assembl ies have recent ly been i ntrod uced,  
ra ng i ng from a bookshelf design at £5.80 to £29.50 fo r a l a rge free - sta nd ing 
model .  Further i nformation  from E M I  Sou nd Prod ucts Ltd, H ayes, M id d l esex. 

G O O DMANS 
Th is  compa ny's free brochure and data sheets descr ibe a variety of d rive 
u n its a n d  some m u lti - u n it systems, and associated with the specifications 
are d imensions and other deta i ls of su itab le  enclosures. l t  has been the po l icy 
of the company for some time now to l ist addresses of ca b i n et - m a kers a b l e  
to  supply approved types of  enc losures to  those who dec ide  t h a t  they wi l l not 
after al l  u ndertake construction work. For the broch ure write to G oodma n s  
Loudspeakers, Downl ey Road,  H avant, H ants. 

KE F 
This manufacturer has recently introduced Kefkits-severa l assembl ies of drive 
u n it, crossover, etc at d ifferent levels of cost and e laboratio n .  These are 
counterparts of fam i l ia r  K E F  speaker systems a n d  a re known as Kefkits 2, 3 
and 4. Otherw ise one can assemble systems from i nd ivid ua l  u n its wh ic h .  
together with sundr ies, are shown on a complete price l ist. T h i s  company is 
wel l  known for its rectangu lar bass driver, which has a specia l ly strengthened 
plastics d iaphragm and which is currently found i n  speaker systems of var ious 
makes, both B ritish and foreig n .  

F o r  some time n o w  K E F  have brought together the i r  D I Y  designs  i n  a sma l l  
booklet which a lso conta i ns genera l  i nformat ion on methods a n d  materia ls  
for  those ta k i ng  the p l u nge w ith separate ly p u rchased d r ive u n its rather t h a n  
kits. Known as Enclosure Designs and  now ava i l ab le  i n  a n  u pdated edit ion,  
the pub l icat ion covers the mou nti ng  of u n its i n  a wa l l  as wel l  as systems 
corresponding to such we l l  known models a s  Celeste, Concord,  C o n certo 
a nd C hora le .  Th is is  one of the 'standard works' of t h e  D I Y  l iteratu re a n d  i n  
itself acts as a rem in der n o t  t o  exper iment with hardware and des igns of 
u n known qua l ities. Address : K E F  E lectron ics Ltd, Tovil ,  Ma idstone,  K ent. 

LOWTH E R  
The name Lowther i s  f i rm ly l i n ked with horn speaker systems of h i g h  eff ic iency 
employin g  the P M  ser ies of d r ive u n its. Folded horns, t h o u g h  fa i rly  complex,  
can be b u i lt by a mateur  constructors who ca n bri ng pat ience and some sk i l l  
t o  t h e  task, a n d  Lowther w i l l  advise on  tec h n ica l matters . I nq u i r ies  a b o u t  the 
choice of design and the su pply of d rawi ngs , as wel l  as q u esti o n s  of d eta i l s  
a ris ing subsequent ly, w i l l  be answered . The f i rst pract ica l  step is t o  o bta i n  a 
b lueprint  of the chosen design and  t h is is supp l ied at 50p-Acousta, M i n i ­
Acousta or  D ua l - Post ion Acousta . Lowther a re prepa red t o  check construc­
tors' work if it is taken to  them by a ppo i ntment . Another Lowther service is 
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the u pdat ing of P M -series d rivers with new d iaphragms, etc. Address : 
Lowther Mfg. Co, St. M a rk's Road, B romley, Kent. 

TAN N OV 
O n e  of the very few firms making a d u a l  concentric d rive u n it, Tannoy supply 
a leaflet which i nc l udes enclosure d imensions. Vented and tota l -enclosure 
cab inets are possib i l it ies, and  the M o n itor Gold ,  i n  1 2 i n .  and  1 5 i n .  versions, 1s  
the latest model  d river. For deta i ls  write to Tan n oy Products Ltd, West Nor­
wood, London S E27. 

WB 
Designs made ava i lab le to a mateu r constructors a re to some extent s imi la r  to 
those used by the f i rm for  factory- made models. A n u mber of moderately 
pr iced drive u n its as wel l  as crossover networks a re ava i lab le .  Both cone and  
pressure-type tweeters a re made. Specifications from Wh iteley E lectrical  Radio 
Ltd, Ma nsfield, N otts. 

WHAR F E DA L E  
Those p la n n ing  speaker systems should write for t h e  ca b inet construction 
sheet, d rive u n it specifications and pr ice l ist. Severa l systems, rang ing  from 
s imp le  one- u n it arrangements to three-way reproducers, can  be constructed . 
Wharfeda le  i ntrod uced the popu lar  U n i t  3 kit some t ime ago a n d  s ince then 
have added U n it 4 and U n it 5, which yie ld la rger systems at h igher cost. The 
company has long been known for i ts a dvisory service covering  aspects of 
do- it-yourself work. Rank Wharfeda le  Ltd,  I d le, B radford ,  Yorks. 

M I SCE LLA N E O U S  
There a re severa l other f i rms offer ing a service which may range from the sa le of 
d rive u n its a n d  the provis ion of advice to the market ing of k its. For i nstance, 
Peerless speaker kits marketed by P. F.  & A. R. H e l me, Summerbridge, H a rro­
gate, Yorks inc lude  the 20-2,  which comprises bass u n it, tweeter, crossover, 
gasket, f ix ing brackets and  sundries. The Decca Kel ly kit consists of an e n ­
c losu re with recommended bass u n it. r ibbon h f  u n it a n d  acoustic lens.  The 
cabinets sel l at £21  a pa i r  and the address is Decca Specia l  Products, l ngate 
Place, Queenstown Road, London SW8. 

Deta i l s  of a concrete co l u mn,  orig i na l l y  a Wharfeda le  spec ia l ity, a re ava i lab le  
from Eaten Audio Fitments, Leopo ld  Street, Long Eaten,  N ottingham.  Pioneer 
k its a re marketed by Shr iro U K  Ltd,  42 Russel l  Square, London WC1 . Another 
he lpfu l f irm is N ichols Acoustica l F itments, Church Street, B u bwith,  Yorks. 

OTH E R  ADDR ESSES 
H enry's Rad io, 303 Edgware Road, London W2.  
Jason E lectron ic  Des ign Ltd . 1 5 - 1 7  Queen Street, Arundel ,  S ussex. 
M a i n l i ne  E lectron ics Ltd, Thames Avenue, Windsor, Berks. 
S inc la i r  Radion ics Ltd, 22 N ewmarket Road, Cambridge. 
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RECORDS FOR H l - FI 

TH I S  S E LECTI O N  of stereo records, most of them of recent issue, exh ibits 
characteristics of interest to h i -f i  enthusiasts, espec ia l ly  users of systems of 
the h ighest q u a l ity. The d iscs ment ioned are at var ious prices, from fu l l  price 
(over £2) to 'budget' ( u nder £ 1 ) ,  and nearly a l l  have been the subjects of 
reviews in Hi-Fi Sound. Recommendations, which may aid those bu i l d i ng u p  
col lections, a re based on samples accepted for review a n d  cannot take i nto 
account  var iat ions in product ion and  press ing fau lts, etc encou ntered by 
purchasers. I tems marked *are considered to be part icu lar ly good of the i r  k ind .  
For  techn ica l  grad ings and  comments on record i ng  qua l ity, see the magazine .  

Mozart : Serenades and D ivertimenti for  Wind I nstruments-complete. 
Ph i l ips 6799003, boxed . 

Verd i : Don Carlo. H MV Angel  S LS956, boxed . 
B ra h ms : Symphony No .  2. Alto R ha psody. H MV AS D2741i. 

*Va u g h a n  Wi l l i ams : A London Symphony. H MV AS D2740. 
Verd i : Macbeth.  Decca S ET51 0-2, boxed . 
Pu rce l l : Dido and A eneas. Ph i l i ps 65001 31 . 
Ravel : La Valse, Bolero, etc .  Decca P FS4226. 
Bach : H a rpsichord Concertos. H MV AS D 27 1 3 .  
The  Virg ina l ists-harpsichord and  org a n  recita l .  R CA LS B4038. 
Marti n u : Symphony No .  6 .Vorisek :  Symphony in D. U n icorn R H S309. 
Chopin  recita l by Dan ie l  Ad n i .  H MV H QS1 251 . 
Beethoven P iano Concerto No .  1 .  Ph i l i ps 65001 79.  
R ichard Strauss : Symphony for Wind I nstruments, etc. P h i l ips 6500097. 

*Welcome the N ew Year-Vienn a  Ph i l harmon ic  concert. Decca SXL6526. 
·� Er ic Coates : Three E l izabeths, M i n iature Su ite, etc. E M I  TW0361 .  

Janacek : S infon ietta . Taras Bulba. D G G  2330075.  
M a h ler : Symphony No .  1 i n  D .  H MV AS D2722. 
M a h ler : Lieder eines fahrenden Gesellen. Kindertotenlieder. Ph i  l i ps 

65001 00. 
Lionel Rogg at the Festiva l H a l l : organ recita l .  H MV CS D3659. 

* Pou lenc,  Ravel ,  Fra n va ix : M elos Ensemble.  H MV AS D2506. 
Br itten : P iano Concerto. Viol i n  Concerto. Decca SXL651 2. 
J anacek : S infon ietta . Lutoslawski : Concerto for Orchestra . H MV AS D 

2652. 
':' H i ndemith : Organ  Sonatas. Argo Z R G 663. 
Ta les of Beatrix Potter-ba l l et. H MV CSD3690. 
B ritten : Serenade.  L es Illuminations. H MV CS D3684. 
Fa ure : P i ano  Quartet No .  1 ,  etc. H MV H QS1 245. 

*The Bach Fami ly. Ph i l i ps 6709004, boxed . 
*Schu bert, Sch u m a n n .  Lieder recita l .  Decca SXL6506. 

Dvorak : Serenade for Wind I nstru ments. Gounod : Petite Symphonie. 
Ph i l ips 65001 63. 

Wagner : Das Rheingold. Decca S ET482, boxed . 
Bra h ms : Symphony No .  3 i n  F. Trag ic  Overture. H MV AS D2660. 
Brass N ow a nd Then . Decca S D D274. 
Dvorak : Symphony No. 7 i n  D mi nor. Decca S D D260. 

* M ozart : Serenade No. 1 in D ,  K1 00, etc . Decca SXL6499. 
*Contrasts, the l ig hter E lgar .  H MV AS D2638. 
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Va ughan  Wi l l iams : S i nfon i a  Antartica .  H MV AS D2631 . 
M ah ler : Symphony No .  6. Decca S ET469 -70. 
Massenet : L e  Cid, Scenes Pittoresques. EM I TW0350. 



Carniva l .  M a n uel  and M usic of the Mounta i ns. E M I  TW0337. 
The Very Or ig ina l  B rasso Band .  E M I  TW0362. 
Baker Street Ph i l ha rmonic .  Orchestra and M oog. Pye N S P L281 31 . 
The Time has Come. Anne Briggs. C B S  6461 2.  
I Love Par is .  Accord ions.  E M  I TW0353. 
Patchwork. Bobbie Gentry. Capito l EST494. 
The Dark Is land.  J i mmy B lue,  Scott ish Band .  C B S  52821 . 
M cG u i n ness F l i nt. Capito l EAST22625. 
The Cordovox Magic of Va lent ino.  E M I  TW031 6. 
Tomorrow Is  So Far Away. Design .  Ep ic  64653. 
Wout Steen h u is meets The Wedgwoods. Starl i ne  S RS51 1 0 .  
The H o l l ies. Stop, Stop, Stop ! Sta rl i n e  S RS5088. 
Mark Almond.  H a rvest S H S P  401 1 .  
Folk Ph i losophy. Scottish Folk G ro u p  Championsh ip .  Ta l isman STAL501 9. 

B U D G ET 

When buying budget-c lass records it shou ld  be remembered that many offer 
programmes compris i ng items drawn from d ifferent sources, recorded at vari ­
ous  times. Thus var iat ions i n  record i ng q u a l ity through the programme may 
be apparent. The 'budget' range a lso i nc l ude mono record ings that have been 
'electro n ica l ly reprocessed to g ive a stereo effect' (the cu rrent euphemism) 
but in fact it  is  not poss ib le  to convert mono record ing  i nto stereo. I f  the stereo 
is questionable, the qua l ity may sti l l  be p leas ing .  The fo l lowing sel l at 99p. 

Dvorak : S lavon ic  Dances. Bart6k : Ruman ian  Dances. Decca Ec l ipse 
ECS632. 

Tcha ikovsky sampler. Ph i l i ps 6833032. 
The World of the Baroque.  Decca S PA1 29. 
B rahms : Symphony No. 2 .  Decca Ec l ipse ECS596. 
Viva ld i : The Fou r  Seasons. Decca S PA201 . 
E lgar : En igma Variat ions. B ra h ms : H ayd n Variations.  Decca S PA 1 21 .  
H a ndel : Water M usic .  Roya l F i reworks M usic.  Decca S PA1 20. 
Danse M acabre. Sa int-Sa ens, Arno ld ,  M ussorgsky, D u kas, etc. Decca 

S PA1 75.  
The World of the Academy. Vol . 1 .  Decca S PA/A 1 01 .  Vo l .  2. Decca S PA/A 

1 63.  
The Phase 4 World of Los M uchucambos. Decca S PA 1 44. 

CASSETTES 

M usic cassettes have been subject to considerab le  var iat ions i n  techn ica l  
qua l ity, and  few can be  sa id  to  a pproach the  standard of  good d iscs, even on  
the basis of subjective assessment. O n ly Decca -gro u p  mus ic  cassettes, most 
of them eng ineered for rep lay us ing Do lby B noise- red u ct ion,  have been re­
viewed i n  the magazine.  H ere are a few exa mples from the better releases. 

Welcome the N ew Year. Vien na  P h i l harmonic concert. SXC6526. 
Viva ld i : The Fou r  Seasons. Z R C654 
The World of the Academy. CS PI A 1 01 . 
The Phase 4 World of Fore ign F i lm  Themes. CSP1 61 . 
Rossi n i : Stri ng Sonatas. ZRC506. 
M ozart : P i ano  Concertos N os .  8 and 9 .  SXC6259. 
Astromusica l Odyssey. P F C4208. 
M ussorgsky : P ictu res at an Exh ib ition .  SXC6328. 
Jacques Louss ier's P lay Bach No. 3 .  S KC5024. 
Stravinsky : Petrushka .  P F C4207. 
Tcha ikovsky : Serenade.  Souven i r  de F lorence. ZR C584. 
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QU EST I O N S  AN D A N SW E RS 
TH ESE AR E edited versions of readers' questions received by Hi-Fi Sound. 
I n  a few instances the scope of the Q&A has been adj usted to make the subject 
of wider interest. The Q&A service is for readers of the magazine on ly, and 
deta i l s  concern ing  its use  appear i n  each  issue. 

7 l lik-., the idea of un it audio to replace my stereogram, which i n  any 
• case must go before long. Some of the u n it schemes look very 

glamorous but I fear that such an arrangement put i nto effect by an 
amateur may look u ntidy. And are the various connections a p rob­
lem ? 

You may of course be th ink ing of u nit aud io  at what is sometimes ca l led the 
'mid -fi' level ,  or  of gen u i n e  h igh  f idel ity, wh ich  is most often in u n it form. 
At a l l  qua l ity levels there are some very p leasi ng designs and they can be 
assembled i nto neat systems ; and it is not d ifficu lt  to make an i mprovement 
over the stereogra m  standard ! One featu re a lone-the use of separate 
speakers-virtua l ly  guarantees more accurate stereophony, though sound 
qua l ity depends on  var ious,  more complex matters. This same featu re often 
leads to the  accusation of u nt id iness, but there is no  reason why you should 
expect to sit and  contemplate messy wir ing whi le  you l isten to the music.  I n  
fact a shelf-mounted system, o r  u n its o n  furn iture, can look t idy and attractive. 
The nature of the i nterconnect ions-screened cable for i nputs, f lex for the 
speakers-has been exp la ined i n  th is series ( in the  fourth G u ide, part icularly} 
and you cal'l arrange to connect everyth ing together q u ickly and easi ly with 
prepared l eads if you wish to avoid  a ny effort in that d i rection .  

7 Can you provide recommendations for a light battery and mains 
• cassette recorder for mobi le use that also has facil ities for replay 

of music cassettes through my domestic system, which includes 
Sansui, Garrard and Shure equipment ? N ot sure of prices-possibly 
£50 or so. 

Sorry, but portable cassette recorders are wel l  outside the scope of a h i ·f i  
magazine.  There a re various Japanese mach ines that  see m to suit many people, 
a lso some British models and the Ph i l ips range.  M a ny have a n  output of some 
kind that may permit replay through other equ ipment. B e  prepared for noisy 
resu lts, and  note that for good qua l ity on  m usic you would have to spend more. 
Some of the more costly u n its have noise - red uct ion systems-but they a re not 
portables. 

7 Several friends have audio systems and I am thi nking of fo l lowing 
• thei r example and buying some equipment. Theirs seems quite 

satisfactory but sometimes affected by background noise from 
records or radio. Is it possi ble to fit additional devices to reduce 
such effects, and where are they to be connected ? 

Without a g reat deal  of i nformation  it is not possib le  to say how the noises 
a rise. I n  record reproduction there may be emphasis of noise that starts from 
the records but is made noticeable by peak iness in equ i pment performance 
( i . e  idea l performance and  condit ions would  not cause the emphasis} or ' 
specif ic d isc fau lts may be present .  We are assuming a m id - range noise, but 
there is a lso the much lower rumble noise attr ibutab le to turntables. 

You do  not have to suffer these d isadvantages : care over equ ipment selec ­
t ion is the f i rst requ i rement, and  smooth ness a l l ied to important features of 
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hi -fi performance wi l l  set you on the right l i n es. H iss on radi o  reprod uction 
is most l ikely due to a n  i nadequate aerial,  and the penalty for carelessness 
h ere is a poor signal -to - noise ratio. lt is not possible to fit additional devices, 
though some ampl ifiers have fi lters on them. Attend to basics first, and then 
the need for f i lters wi l l  seem less vita l .  

?I use a Nikko 1 200 amplifier, Thorens/SM E  disc equipment and 
• large Wharfedale speakers. N ext move may be the addition of a 

Tandberg 3000X tape record/replay unit, or possibly the latest Sony, 
but I am wondering about the apparent discrepancy i n  matching and 
the possibility of overload or even damage. 

The combination should work satisfactorily. I n  some cases a tape u n it's 
l ine outputs may be h i g h  and cause some overload effects (not damage) 
a nd need atten uation, as we have pointed out, but this is  u n l i kely to happen 
here. As for the s ignal  i n put side, the use of radio and other sources should 
prove stra ightforward, a n d  you w i l l  be ab le  to record from m icrophone directly 
into the recorder or, if n ecessary, via the ampl ifier. 

? I realise that one can probably reach a conclusion about minimum 
• hi-fi standards by studying the subject. But is  it reasonable to 

reach a similar conclusion by allowing price to be the guide 1 At 
least I can claim to have looked at prices a great deal, and I have the 
impression that the 'real thing• starts at around £1 00 and that there 
is l ittle point i n  exceeding twice that figure for the average room. 

We think price is some sort of g u ide if you are first seeking a genera l  i m ­
pression before g o i n g  i nto more deta i l .  A certa i n  amount o f  study o f  the s u b ­
ject (test reports, etc . )  bri ngs more knowledge, though,  and leads more 
surely to an  understanding about which items come closest to being 
ta i lor- made for you r  req uirements. These are the prod ucts you would select 
for a h earing. Nowadays the supply of goods at a d iscount  tends to compl icate 
the issue-at least you m ust make a l lowa nce for it and decide which kind of 
suppl ier you favou r. 

But we agree that 'fr inge' h i -fi starts at around £1 00, very approxi mately, 
assu ming normal reta i l  prices and record - playing o nly. Then comes a med i u m  
range u p  t o  some fig ure i n  excess o f  £200. W e  do not agree with your last 
comment : it is a bsol utely a nd demonstra bly wrong,  as further study should 
reveal .  Eventual ly  one reaches a sta ndard where t iny improvements cost a lot­
but that is  u p  i n  the £500-p lus  region where the most advanced types of 
equ i pment are cand idates. I n  that area, o n e  loudspeaker may cost as much as 
a complete 'budget' system.  

A fi nal  point : a quest for  m i n i m u m  standards is  not particularly rewarding. 
H i -fi is al l  a bout seeki ng higher standards, a ltho u g h  everyone has a maximum 
to which h e  can aspire ! 

? A  colleague with a keen i nterest i n  audio and some practical ex­
• perience i nsists on the superiority of tape and u rges me to avoid 

discs when I start assembling my equipment. H is next purchase will 
be a cassette machine. I 'm not very i mpressed with his present 
£1 1 0 conventional recorder, which seems to lack range and is any­
thing but a sparkling performer. What do you think ? 

I t's a big subj ect, part of which has been covered i n  this series of G uides. 
Tape record ing can be better than a nythi n g  else-if you go to an a ppropriately 
h i g h  standard of machinery and do not seek great economy in tape. Obviously 
tape is what starts things off i n  the studio-it has to be good. At home, the 
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enthusiast can obta i n  great p leasure from tape record ing,  especia l ly if h is 
interests extend beyond the s imple enjoyment of sitti ng down to enjoy m usic. 
l t  depends on what you want to do.  Qual ity costs a deal of money ; d isc 
reproduction at its best is outstand ingly good, and tape has to be used at 
fa ir ly h igh speed u nder very good condit ions to rival the d isc's range and 
sparkle. 

When we investigate the true tape enth usiast's u nderstand ing of all this 
we often find he is not aware of the advances made in d isc reprod uction,  
espec ia l ly if he has a hobbyists' a pproach to the subject. I f  you are not im­
pressed with the present recorder it seems u n l i ke ly that you wi l l  a mend you r  
views when you hear a cassette machine .  B ut t h e  specia l -qua l ity cassette 
u nits (with Do lby B )  are coming  a long n icely and may interest you if you 
a re p la n n i ng at that price leve l .  For any tape u n it expect to pay at  least as 
much as you wou ld for a top-class tu rntab le and p ickup-and probably more. 

? I have grasped your comments on power output related to room 
• size and it was consideration of this which led to my original 

choice of a Leak 30 used with a G L 75 and Stanton 500 cartridge and a 
pair of Richard Allan compact speakers i n  a room about 1 6  x 1 2  ft. 
But the noise level is not really satisfactory and I often have to bring 
the volume to more than half-way on the control .  Presumably I 
need yet more output and must therefore change ? 

We th ink  the power rating is adequate for the condit ions of use. A change 
for  the sake of more power wou ld hard ly be a priority. Consider instead 
whether you r  ampl if ier is being driven to a nyth ing  l i ke fu l l  power-it seems 
very u n l ikely from what you say. The vol u me contro l serves as a fa i r  ind icator 
of i n put to the ampl ifier : if there is not enough signa l  (e .g .  from the picku p)  
you cannot develop the expected power. B ut i n  this i nstance we suspect the 
cartridge does provide enough for  the ampl ifier. If  so ,  the amp l if ier is either 
fau lty or has insuff ic ient sensit ivity and shou ld therefore be checked to show 
whether it is up to specification .  

? I use a Japanese amplifier (details enclosed) ,  with a magnetic 
cartridge, and get i nterference on the mains when appl iances i n  

the house are i n  operation-refrigerator, heaters, and s o  forth. I 
sometimes fear for the safety of the speakers when switch bangs are 
at their worst. What is the cure ? 

There is not usual ly a very s imple cu re for th is k ind of mains-borne i nter­
ference. Trouble arises from lack of adeq uate fi ltering on the power supply 
sect ion of the amp l if ier or  receiver. I f  operat ing on  a domestic r ing main,  try 
us ing a d ifferent mains socket. Try removing the amp l if ier earth from the 
mains c i rcu it, if you are using one, and instead try a low- impedance outside 
earth.  Sometimes local suppression of switches, etc may he lp ; otherwise 
consult the ampl ifier manufacturer about the problem of amp l if ier f i lter ing­
we can not provide deta i ls  of anyth ing  we can be sure w i l l  work i n  your  cond­
tions. 

? Breakthrough always occurred with my equipment (circuit en­
• closed) even before I fitted a FM tuner. By shorting each base to 

earth i n  the preamp and tone stages I found the point at which all 
signals disappeared, and this seemed to be the base of the BC1 69 
in the tone control .  I disconnected the base and i nserted in series 
a 1 Ok resistor with a 1 OOp F from base to earth, reducing the break­
through. Please suggest further ideas. 
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You should certa i n ly try f i l ters at the prea m p  i n put transistors. Con nect 
the 1 OOpF in this case d i rect between base and emitter at the transistor base. 
In severe cases it is  sometimes necessary to use screened cable for the speaker 
leads, since when the s igna l  field is very h igh  it can get i nto the early stages 
via the nfb circuit and speaker l eads, the l atter than  acting as 'aeria ls'. 

? I  receive B BC-3 FM stereo on my H MV Stereomaster 2402. I use 
• a J - Beam F M-two coupled by 75-ohm harness vertically spaced 

6 ft. apart, the height of the aerial being about 1 7  ft. Are these 
spaced correctly and is it asking too much to attempt to receive 
stereo from the continent 1 Is the tuner capable of this 7 

Fran kly, the nature of the F M  front-end i n  you r  equ i pment is i ncompatible 
with distant-stat ion reception .  l t  i s  poss ib le  that u nder particu larly good trop­
ospheric propagation condit ions you wi l l  be ab le  to tune one or two Continen­
tal stations. The spac ing of the two arrays is tied i nto the nature of the i m ­
pedance coup l ing from their  d i po les. Alteri ng t h e  spac ing cou ld d i m i n ish the 
feeder signa l  rather than increase i t .  But  you should use a tuner to match you r  
requ i rements ! 

? I have purchased the Rogers Ravensbrook and a pai r  of Dovedale 
speakers and expect to add a Connoisseur B D2 player. M eanwhile 

for my Goldring 800E cartridge I wish to use the Garrard 3000 I have 
had for some time fitted with a ceramic cartridge. Is all this in 
order ? 

Yes, except for the bit about the Garrard, which is not at a l l  su itable for the 
new cartridge and in  any case has no place i n  a h i -fi system such as you de­
scribe. Complete the outfit with  the new player as soon as possib le. You have 
not mentioned the room size in relation to power requ i rements : we trust you 
are satisfied that the rat ing is adequate for the condit ions of use. 

? I have a N ikko amplifier with tape head i nput of 1 .9mV and auxilia­
• ry 200mV, and a Sony TC800 I wish to connect via the Nikko (they 
say use the monitor jack output, which is 0.775V, load 1 0k ) .  Which 
i nput do I use. With tape head it does not work properly, or should 
I use the aux. or tuner-and will  overload cause damage 7 

You cannot use the tape head i n put on  you r  amp l if ier for replay of the Sony 
recorder. The mach ine  has a h igh  output s igna l  so use the tuner or aux i l iary 
i nputs on  the ampl ifier. You wi l l  not damage the amp l if ier with the sig na l  from 
the recorder, but if you f ind you a re getting d istortion,  which is not very 
l i kely, you may have to reduce the signa l  l evel from the tape recorder-a point  
that  was covered i n  the last booklet, Using your Hi-Fi. There is  no  reason why 
you should not try it a l l  out before worry ing a bout a lterations. 

? have purchased a Quad 33/303 and a G L75 with M 55 E .  Temporari­
• ly I have borrowed cheap speakers, and on l istening with the bass 
+2, treble -1 and volume 3, the sound seems all  right but after a 
while I feel there is a pressure on my ears, causing discomfort. I s  
i t  due t o  harmonic production o f  the speakers o r  hum, a s  I have not 
yet connected the equipment to earth 7 

From th is description we have no idea what the troub le  may be. You have 
n ot mentioned the make or type of speakers, and in any case it  is pointless 
to make judgments based on the use of cheap temporary speakers. lt would 
be necessary to hear the effect to pass a rel iab le op in ion-but we are 
not surprised there is d istort ion if the speakers are rea l ly cheap. 
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? 1 wish to l ink an Akai 40000 to my Cambridge P40. Cambridge say 
• put it through the aux. i nput and use a resistor to drop the signal­

they first told me to use 1 Okohms. Akai output is 1 .28V at 1 .5k, l ine, 
and the P40 takes 50mV, 1 00k. How can I arrange matching ? 

There is no question  of the recorder not working with the P40, and this is  
not  a matter of match ing i n  the strict sense. A l l  that  is needed is to get a 
su itable s igna l  voltage to the P40 aux.  socket as suggested by the f irm. The 
50mV mentioned is a nomina l  figu re, and the P40 wi l l  hand le  more s igna l  than 
that. I f  the set- u p  works with a resistor recommended by Cambridge then there 
wi l l  be no trouble from overload. You have not made your  latest move clear 
in your  letter. 

? I  use a B &O 2000 tape recorder for professional multi -recording 
• using the sound-on-sound system. The machine is  ageing and 

the noise build-up i s  becoming more noticeable after about the 
fourth or fifth track. The new B &O range looks impressive but 
so do Revox. The l iterature does not deal with this aspect of tape 
recording and your opinion would be appreciated. 

lt is  doubtfu l ,  even with a Revox or any other top-grade tape recorder, that 
you wou ld  be able to mainta in  a reasonably low noise level after five successive 
re- recording stages. Tests have shown that with a top-grade half-track recorder 
having an i n it ia l  signa l -to - noise performance of a round -60d B,  the best 
possib le s igna l -to- noise obta inable after three or fou r  re- record i ngs is around 
-30d B .  

This assumes a l l  auxi l iary equ ipment t o  have a sig na l -to- noise performance 
of at l east -60dB as wel l .  S hort of buying a professional  mu lti -track recorder, 
the Revox wou ld be about the best you cou ld  use. 

? I s  there any disadvantage in a compact system i n  which the turn­
table is combined with the amplifier ? I see there is  a new Hacker 

model. Somethi ng of this sort would be convenient in my room, 
placed on a side-board with the speakers on shelf and window ledge. 

There is no d isadvantage provided the ampl if ier is a good one. Apart from 
the H acker there is a cabinet model by Dynatron which inc l udes the Lenco 
G L75.  We tested its ampl if ier SA90 some time ago ( i t  is sold as a separate 
u n it also) and considered it good val ue. The G L75 a lso featu res in a new outfit 
from Rank- Bush - M urphy. The Japanese makers a lso favour  i ntegrated 
systems. We suppose one reason we do not see more of th is type of system is  
that  the combinat ion den ies the customer the wide choice of  turntables he  
would norma l ly have. H owever, the  n u m bers of  such  systems wi l l  i ncrease, 
no doubt, and this wi l l  be acceptable as long as qua l i ty is good and  the user 
chooses h is own speakers. 

?There seem to be fewer turntables with the 78rpm speed, and 
those that have (Garrard, for example) provide only a small range 

of speed adjustment. Have manufacturers forgotten the very many 
col lectors of 78's 7 Why don't they add 78rpm to all their principal 
models ? 

Why on  earth should they ? The addit iona l  speed and a range of adjustment 
add to costs, and for most people the fac i l ity is redu ndant.  We s imply do not 
agree that there are 'very many' col lectors of 78's us ing h i -fi equ ipment. 
There a re some-a very smal l  m i nority-and we sympathise with them, for 
we know that 78's can g ive a lot of p leasure. B u t  it is not surpris ing that 
designers are settl ing for two speeds. Let us rem i nd you of one important 
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. factor : development i n  the interests of better performance has led to wider 
use of belt drive, which on  simple mechanisms does not lend itself to three­
speed operation  . 

. H_
owever, 78rp'!' sti l l  tur�s u p  on  some models, and the Lenco range of 

h 1 -f1 turntables g1ves contmuously variable speed-a n ice feature for 78 
devotees since the speed can be set above 80rpm ! 

I ncidenta l ly, sometimes readers remind us of the other side of this story, 
pointing out that they do not rea l ly need 45rpm. For many of them the idea l 
would be a fixed -speed 33rpm turntable of very h igh qua l ity. 

? I  seldom see references to 45 rpm records in the technical press. 
• I realise they are not very hi-fi but I sometimes play them on my 

system and find this acceptable. Are there any special points to 
remember and can I damage my pickup ? 

As you say, they are not very h i -fi . That is why you seldom see references 
to them. No, you wi l l  not damage your equ ipment-but mind your  ears ! There 
are no special  requirements for playing these d iscs : in the case of h i -fi 
systems, treat them l ike LPs, but you may have to experiment with the tone  
controls because the  ba lances tend to  be u npred ictable. 

l t  is rather ted ious to play 45s on  a manual  u n it. Some h i -fi owners with a 
lot of 45s buy a separate, cheap record changer with appropriate cheap 
magnetic cartridge, plugging this pop groove-grinder i nto the h i -fi system 
when needed . 

We are not forgetting that some people have those 7 - inch E P  d iscs that have 
reached the market from time to time. Some of these were of passable qual ity. 
Rather l ike playing a smal l  LP. 

? How does one go about choosing speakers ? I find the prospect 
• rather bewildering, although I know how much I can spend­

about £80 a pai r. 
As long as you are not expecting us to choose them for you we are happy 

to comment. We agree that speakers are n umerous so that it is simply not 
rea l istic to hear more than a selection of possible candidates. l t  helps that 
you have fixed the budget. Whi le you are narrowing the field you can go to 
some extent on reputation and popu larity (don't buy on hearsay) and it  is 
useful  to read the more objective of the publ ished test reports. Get down 
to a short- l ist and hear these. I f  you can find a reta i ler who will let you try 
one or two models in your  home, so much the better. You wi l l  need time to 
reach a decision, though.  Some speakers may impress you, yet be su ited to 
on ly occasional use. But  if long-term serious l istening is the a im you must 
take time to decide whether or not the sound is tiring to the ears. By the time 
you have run through favourite records on  quiet evenings you will know a l l  
about it. 

? I  have 1 2in. Wharfedales already in use and formerly partnered 
• these with the same firm's 5in. tweeters. Recently I was given 

a couple of German hf units and I also have in mind the K E F  units. 
Could the E lac units (details enclosed) come in as mid-range, and 
in that case what about the crossovers-and have you any circuits I 
can use 7 I B loading was formerly used, but could I use reflex 
enclosures and what would the dimensions be 7 

You appear to be asking us to design your speakers for you,  and we regret 
we do not offer that service. We suspect you have been col lecting recipes 
for some u npredictable and probably u nsatisfactory speaker systems, but 
some experiment wi l l  not do any harm. However, the orig ina l  Wharfedale 
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combination was a satisfactory one, and you could check with that man u ­
facturer t h e  advisability of using reflex enclosures. We advise readers general ly 
to fol low manufacturer's instructions concerni ng the use of d rive u n its and 
crossovers, s ince they often develop their  own designs and offer specific 
advice on application.  For i n experienced a mateurs, kits of u n its are best. 

FM RAD I O  

For satisfactory V H F  / F M  radio reception,  mono or stereo, use a correctly 
designed dipole aerial ,  appropriately mounted and a l ig ned ( i n  the loft, 
for i nstance, or outside the house if necessary) . Most of the complaints 
a bout F M  reception arise from aerial deficiencies-cast-off TV aerials. 
bits of wire and so on. For i nformation on aerials suited to local cond i ­
tions consult local components suppl iers, n o t  Hi-Fi Sound. For i nforma ­
tion on service areas consult the B BC. Frequencies of FM transmissions 
are shown i n  Radio Times. 

DO"S A N D  DON"TS 
DO use the best turntable and arm you can afford. The better the disc equip­
ment the better the cartridge, and the better the sound. 

DO take the size of room into account i n  you r  planning. The larger the room, 
the greater the power l ikely to be needed . This means speakers with adequate 
handl ing capabil ity as wel l as an adequately rated amplifier. 

DO plan careful ly-and do wait u nti l  your budget is a match for you r  ambi ­
tions. 

DO hear a few loudspeakers i n  you r  range (the right price, size, i mpedance) . 
If possible hear you r  f inal  choice at home before deciding. 

DoN•T insta l l  pickups or cartridges by guesswork. Fol low instructions and 
use appropriate settin g - u p  checks. 

DON•T expect h i -fi from an u n derpowered system in a large room. 

DoN·T make records damp i n  a n  attempt to clean them and don't  apply 
cleaning preparations. A trace of h u midity may be needed to relax static 
charges. lt is only too easy to cause noise i nstead of cure it, so don't be too 
enthusiastic a bout record clea n ing.  

DO N•T forget (despite earlier comments) that h i -fi stereo starts o n  the record 
or in the broadcast. Poor programme material means poor performance. H i -fi 
is l ike a computer : feed garbage in and you get garbage out. 
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The Garrard AP76 
transcription quality deck 

gives you a good deal 
to think about: 

Forget t h e  p r i c e  for  a m o m e n t, look a t  t h e  f e a t u r e s . 
0 Offers a u t o m a t i c  p l a y  ( sta rt. stop a n d  ret u r n )  of 
s i n g l e  records a t  33?,.  4 5  and 7 8  rp m . o Ta b c o nt ro ls  
for  v i s c o u s  d a m pe d  c u e  a n d  p a u se ,  start/stop,  
m a n u a l /a u t o .  0 H e x a g o n a l .  low reso n a n c e ,  a l u m i n i u m  
p i c k u p  a r m .  0 R e s i l i e n t l y  m o u nted c o u nterba l a n c e  
w e i g h t .  0 Sty l u s  force adj u s t m e n t ,  c a l i brated 0 to 5 
g ra ms .  0 B i a s  c o m pe n s a t i o n  c a l i brated for s p h e r i c a l  
a n d  e l l i p t i c a l  sty l i .  0 C o m b i n e d  rec o rd s p e e d  a n d  s i z e  
s e l ector .  0 S l i d e - i n  c a rt r i d g e  c a r r i e r .  o 1 1  -4- i n c h  n o n ­
m a g n et i c  t u r nt a b l e  d r i v e n  by 4 - p o l e  i n d u c t i o n  m otor .  
o Performa n c e : wow and  f l utter  better  than 0 . 1  0% 
rms. R u m b l e  ( re l a t i v e  to 1 . 4 c m /sec a t  1 OO H z )  better 
t h a n  -49d B .  This perfo r m a n c e  bett e rs D I N  4 5 - 500 
H i - F i sta n d a r d .  o B l a c k  and s i l ve r  f i n i s h  a s  sta n d a rd .  
W o o d e n  base a n d  r i g i d  p l a s t i c  cover  a va i l a b l e .  

These a re h a rd facts ( a n d  c o m pa r e  t h e m  w i t h  w h a t  
t h e  c o m pe t i t i o n  offers ) . A d d  i n  t r u e  q u a l ity e n g i n e e r i n g  

a n d  t h e  re l i a b i l i ty b a s e d  o n  50 yea rs' l e a d e rs h i p  i n  
rec o rd p l a yers .  

N ow look a t  t h e  p r i c e - re c o m m e n d e d  a t  £ 2 7 . 8 5 . 
F u l l y  £ 1 0 c h e a p e r  t h a n  t h e  g o od c o m p e t i t i v e  d e c k s  
h a v i n g  t h e  s a m e  featu res.  O n l y  G a rrard c a n  d o  i t - b y  
l o n g  e x p e r i e n c e  a n d  t h e i r  c o m p re h e n s i ve prod u c t i o n  
p r o g ra m m e  a c ross a w h o l e  ra n g e  of q u a l i ty p l a y ers.  

At £ 2 7 . 8 5  the A P 7 6  g i ves y o u  tra n s c r i p t i o n  q u a l i ty . 
W r i t e  for  f u l l  deta i l s  of t h i s  a n d  o t h e r  G a rra rd d e c k s  
- o r a s k  y o u r  H i - F i d e a l e r  for  a d e m o nstra t i o n . 

G a r ra rd .  N ewcast le  St reet, Swi n d o n .  W i l t s h i re .  



Wh e n  the most su btle ton a l  
q u a l i t i es i n  th e wo r l d  n eed a m p l ify i n g  

a n d t h e  a m p l if i cat i o n  eq u i p m ent 
j u st m u st n ot o btr u d e  
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t h e  o bvi o u s a n swe r i s  

QUAD* 

QUAD 
for the c losest a pproach 
to the or ig i na l  sound 
QUAD 33/303 Ampl ifiers 
QUAD F M 3  Stereo & A M 3  Tu ners 
QUAD Electrostatic Lo udspeakers 

Send postcard for i l l u strated leaflet to Dept. H FSG 
Acoust ical  M a n ufactur ing C o .  Ltd. ,  H u nt i n g d o n .  Tel .  (0480) 2561 
* Q U A D  i s  a reg istered trade m a rk. 



S E P A R A T E  V O L U M E  C O N T R O LS & 
V/U M E T E R S  F O R  E A C H  C H A N N E L  
A U T O M AT I C  C A R T R I DG E  E J E CT 
P R O G R A M  I N D I CATO R L I G HTS 
FAST F O R WA R D  W I N D  

AM/ FM/FM M U LT I P L E X  T U N E R  

S P E A K E R S  

ST E R EO 8 CARTR I D G E  
P L A Y  B A C K  D E C K  

F O R  U N I T  A U D I O  

P L A  Y E  A F O R  C A R ,  

B O A T  O R  P L A N E  

N E G / POS. E A R T H  

P R O G R A M M E  

I N D I C A T O R  L I G H TS 

H E A D. T U N E R  

P L E ASE S E N D  D E TA I LS O F  Y O U R  

STE R E O  & R E C O R D E R A N D  

P L A Y B A C K  M O D E LS 

O R  

I E N C L OSE POST A L  O R D E R  F O R  

3/6 : 1 4/- F o r  1 Copy/1 Years 

Supply of your M u l t i·Track Tape Catalogue 

N A M E  

A D D R ESS 

HS 3 

�®���V �v[E[ffi[E® n li"fm 1 ,  Upper B.omster Street , 
l!:, U  IJ:Uo SGuthampton SO l 2EG 

Tel 0703 22020 ' 
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G et on the rig ht Track . . .  
. . . for H i-F i  at 

J a mes Kerr 
and Com pany Ltd . 

98-110 Wood l a nds Rd . 
G l asgow C3 

RECORDS - TURNTA BLES - AMPLIFIERS 
TUNERS - SPEAKERS - TA PE RECORDERS 

S o u n d  Qu a l ity ! -So u n d  Va l u e  ! 
J a mes Kerr & Co Ltd stock o n l y  the  best i n  H i -f i  a nd Stereo eq u i pment  
a nd i nvite you to v is i t  o u r  spac ious  n ew s howrooms to see a n d  l i sten 
to our Se lect ive R a nge  of Ampl i f iers, Turnta b les, Tun ers, Tape Recorders 
a n d  S pea kers by lead i n g  man ufactu rers. 

Quad,  Armstrong,  G o l d ring ,  Sansu i ,  Ferrogra ph ,  Lowther,  D u a l ,  
M o rd a u n t - S hort, G arra rd, Trio, Lea k, S M E, Thorens,  B owers a n d  
Wi lk i ns, Wharfeda l e  etc. 

* 

P u b l i c  Add ress 
& B a c kg ro u n d  M us ic  

I nsta l lat i on  
Spec i a l ists 

9 8 -1 1 0  Woodland s Road, G l asgow C3 

Tel :  041 - 3 3 2  0 9 8 8  



Sound like the pro �ouel be 
if you were recording for money 

instead of love. 
If you're serious ab out tape, the TEAC 3 3 0 0  is a tape deck y o u  can take 

seriously . 
It 'll accep t 1 0\-'2-inch reels, like a p rofessional deck,  for up to 6 h ours of 

recorded material. A nd it h as professio nal featu res you won't find on any 
other tape d ec k  for the price. 

Like the new Front Panel Bias Switch for t he proper selection of bias 
curre nt a nd recording e q ualization for eit her conventional tapes o r  the new 
low n oise/high outp u t  tapes. 

A nd expanded scale p rofessional-type VU meters for each channel. The 
wide excursion scales simp lify recording a t  higher (up to 6dB) signal levels, 
a must when u sing the new tapes, assuring better signal-t o-noise ratio and a n  
expanded dynamic range. 

Another is TEAC's unique E di-Q, an electronic pause 
control ; it interrupts taping but keeps the re cording 
amplifiers o n  and ready, elimi-
nating re cording clicks and 
tape b ou nce during q uick­
start operation.  

Of course the 
3 3 00 has the kind of 
professio nal specs 
you'd expect from 
TEAC ( after all,  
we make the p rofes­
sio nal systems too) 
- S/N : 5 8d B ,  wow 
and flut ter:  0 . 0 6 %  
and frequency re­
sp onse : 2 5 - 24,000Hz 
±. 3 d B ; 3 0- 20,000H z) 
at ?Yz ips.  

Before y o u  spend 
your money on any tape 
deck, spend some time 
with t he TEAC 3 3 00.  
At your dealer's. 

T EAC® 

[ 

A Sound Idea Various head conFigurationsand )pccdsare avarlabh: to frl �very need. 

TE AC E U ROPE N .V . , A D M I M I STRATIVE OF FICE : K:.bclwcg 45-47. Amsterd:�m W.2, Holbnd Tc l :  020· 1 2  44 04. 
TEAC EU ROPE N .V .,  WIESBADEN OFF ICE : 6200 Wicsbadcn·Dotzhcim, Wicsbadcncrst rassc 68, West Germany Tcl : 06 1 2 1 ·4279 1 
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PAC KAG E D EA LS 
P l i nt h s ,  covers, m a d e  u p  c o n n ec t o rs i n c l u d e d .  R e a d y  to o perate P a c k a g es 
m a rked " R "  i n c l u d e  stereo ra d i o .  

• B . S . R .  c h a n g e r ; H L. SA707 a m p ; 2 P F8 - S . L . S .  
R G a rr a rd S P 2 5 ; S o n ot o n e  9TA H C ;  T e l e t o n  R 8 0 0 0  

• S P 2 5 ; 9TA H C ;  L L  N O VA a m p . ; 2 K . F .  P F8 - S . L . S . 
R G a rr a rd 2 0 2 5T C ; T e l e t o n  F2000 & 2 SA 1 00 3  L . S .  

• S P 2 5 ; G o l d  r i n g  G 8 00 ; Tr i p l e t o n e  G E M I N I ; 2 K . F .  P F8 - S  

e M etroso u n d  8 - t r a c k  c a r t r i d g e  p l ayer ; 2 P F8 - S  L . S .  

e Tos h i ba c a ssette r e c o rd e r ; T e l e t o n  SAQ20 6 B  & 2 SA 1 00 3  

e S P 2 5 ; G 800 ; S a n s u i  A U 1  00 ; 2 M o rd a u n t - S h o rt 07 L . S . 

• S P 2 5 ; G 800 ; L u x  7 0 7  a m p . ; 2 L N B P A R A LA B  L . S .  

• S P 2 5 ; G 80 0 ; A l p h a  400 a m p . ; 2 C e l est i o n  D I TTO N 1 20 
R S P 2 5 ; G 800 ; S a n s u i  200 ; 2 K . F .  P F 8 - S  

• S P 2 5 ; G 80 0 ; T r i o  KA2002 ; 2 W h a rfed a l e  T R I T O N 

• S P 2 5 ; G 800 ; T r i o  KA2000A ; 2 C e l e st i o n  D I TTO N 1 5  
R S P 2 5 ; G 8 00 ; Te leton T F S 5 0 ; 2 W h a rfed a l e  ASTO N 

e C o n n o isse u r  B D 2 ; G 800 ; Ferrog r a p h  F307 ; 2 K E F  
C H O R A L E  

• J P 6 0 1 ; G o l d r i n g  800 E ; Scott  2 9 9 - F / 1 3 ;  2 K E F  CA D E N ZA 
R G o l d r i n g  G L7 5 P C ; G 8 00 E ; Lea k D E LTA 3 0 + F M + 2  

200 L . S .  

• G L7 5 P C ; G 8 00 E ; T r i o  KA4002 ; 2 M o rd a u n t - S h o rt 7 0 0  

e B D 2 ;  G 8 00 ; N i k ko T R M - 1 20 a m p . ; 2 G oo d m a n s  
M A G I ST E R  

R B D 2 ;  G 800 ; S a n s u i  600 L ;  2 K E F  CA D E N Z A  

KIT PACKAG E D EALS 
P l i n t h s, c o v e r s  & c a b i n ets n o t  i n c l u d e d  u n l ess stated 

• M u l l a rd U N  I L E X ; B D 1  k i t ; S A U 2  a r m ; 9TA H C ; 2 G oo d  m a n s  
8 i n .  L . S .  

e P e a k  S o u n d  stereo a m p .  m od u l es w i t h  c a b i n et k i t ; B D 1  k i t ; 
S A U 2 ; G 800 ; 2 E M I  1 3 � x 8 i n .  L . S .  + tweeters 

• S i n c l a i r  ST E R E O 6 0 ; PZ5 ; 2 Z 3 0 ; B D 1  K i t ; S A U 2 ; G 80 0 ; 
2 K E F  K I T  4 .  

R . R . P .  
£ 

9 6 · 2 5  
7 9 · 2 5  
8 2 · 3 8  
9 2 · 1 0 
8 2 · 7 0  

1 0 3 • 5 0  
1 44 · 8 5  
1 48 · 3 5  
1 3 9 · 5 5  
1 3 8 · 08 
1 4 9 · 6 0  
1 54 · 7 9  
1 7 0 · 50 

1 87 · 5 7  
2 5 3 · 7 1  

2 5 1  · 3 0  
288 · 6 5  

274 · 1 9 
3 3 0 · 1 5 

Package 
price 
£ 
5 2 · 00 
5 5 · 00 
59 ·95  
60 ·00 
69 ·95  
72 ·00 
89 ·90 

1 09 ·00 
1 1 1  ·00 
1 1 5 · 50 
1 23 ·00 
1 23 · 50 
1 28 · 50 
1 29 ·00 

1 56 · 50 
1 98 · 50 

1 98 · 50 
237 · 50 

249 ·00 
285 · 00 

Package 
R . R . P. Price 

£ £ 

5 3 · 3 7  48 ·80 

87 · 1 3 71 · 50 

9 9 · 5 8  8 5 · 00 

D E M O N STRATI O N S  
C A R  R A D I O  e 

e C R E D I T  T E R M S  
D I S C O T H E Q U E 

I< IRI<MAN CRAWLEY 
40, The B roadway, R H I O  I H G  

I 



ARI � $le reo T\m�tiAmp. 20 WI!HS 1 rn*­
of Jupl:'tb rcpr«luctu�n. Klt priC{' t51 (1tlucabmel} 

ADl1 Ster•.oCompae\.fM :<�IN�"tuntlt . 20walt/l.rmll..amp, Qqa\uy deck 111nd ear­ml:ige. Ktl prioo t86 twc. ea.l:mwo 
Please send me the fREE New 1972 Heathklt Catalogue, 

·�--H<t,a!h t0loUc!'l�flr1 Ltd,. GIO'.IOO$!er CW 6EE 

ARl7 Stet<l'O Twri"<H/Amp. JO watul rm$ 
ou!pll1 POW\ll . li:JI fil'iC(I (�6,50 {!<;>$:! e&.bm<Jl) 
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LO WTHEB 
T H E F I R ST N A M E I N  
• H i g h  f l u x  d r i ve u n its ( 1 7,000 - 24,000 ga uss) 

• R e a r  d r iven fo l d e d  bass h o r n  e n c l o s u res 

• C o m po u n d fo l d e d  h o r n  e n c l o s u res 

• C l ass "A" tra n s i stor  a m p l i f i e rs a n d  t u n e rs 

• V H F a n d  U H F  t u n ers 

Exp e rt a dv ice  i n  a l l  m atters 

of  e n c l o s u res  a n d  

so u n d  a m p l i f i n g  systems 

L O W THEB 
M AN U FACTU R I NG CO. ,  

B ROM LEY, KENT 



High Fidelity equipment can only safely be bought from 

a SPECIALIST DEALER. When buying from KEN ROSE 
AUDIO you get only the best equipment PLUS :-

1. A 24 month unconditional warran ty - ALL PARTS 

and LABO UR FREE. 

2.  FREE Loan equipment while yours is being repaired. 

3. Hire purchase terms or Paybonds Personal Loan 

Scheme, NO DEPOSIT CREDIT. 

4. Speaker comparison facilities-All outfits installed 

before purchase. 

ACCREDITED DEALER FOR 

Quad, B & 0, Sony, Tannoy, Revox, KEF and all the other 

quality manufacturers . 

Please Note :- We sell Hi-fi only-we do not stock "Audio " 

quality components. 

Complete Hi-fi outfits from about 

£125.00 

KEN R(Q)SE AUDIO 

283 FLEET RD, FLEET, HANTS. tel : 5053 
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