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Planning and 
buying·Hi·Fi 

WHAT IS HI- FI and why is its appea l so strong? 
How does one set about choosing equ ipment and 
ensure it is kept at peak performance? H ow does 
stereo work and what are its advantages? Wi l l  new 
developments affect the choice of system? Answers to 
such questions form the basis of these booklets . 
Written by Clement B rown, editor of Hi-Fi Sound, 
and closely l i nked with the pol icy of the magaz ine, 
these concise gu ides are of special  va l ue to the 
beg in ner but a lso meet the need of the more advanced 
amateur  enthusiast for a survey of his chosen subj ect. 

Titles to follow in this series are: Using your  H i - F i 
and Practical Hi - F i Gu ide. Introduction to Hi-Fi and 
All about Stereo have already been publ ished. 
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Take a look into a Celestion Ditton 1 5  
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. 

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

Celestion 
ROLA CELESTION LIMITED 

when you buy 
Celestion 
Loudspeakers for the Perfectionist 

. you enJOY 
the sound 

. experience 
of 47 years 

Please mail details of all the Dittons 

Name 

Address 

DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IPl 8JP 
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When the most subtle tonal 
qualities in the world need amplifying 

and the amplification equipment 
just must not obtrude 
the obvious answer is 

QUAD* 

QUAD 
for the closest approach 
to the original sound 
QUAD 33/303 Amplifiers 
QUAD FM3 Stereo & AM3 Tuners 
QUAD Electrostatic Loudspeakers 

Send postcard for illustrated leaflet to Dept. HFSG 
Acoustical Manufacturing Co. Ltd., Huntingdon. Tel. (0480) 2561 
*QUAD is a registered trade mark. 

7 



8 

Get on the right Track ... 
. . . for Hi-Fi at 

James Kerr 
and Company Ltd. 

98-110 Woodlands Rd. 
Glasgow C3 

RECORDS- TURNTABLES- AMPLIFIERS 
TUNERS- SPEAKERS- TAPE RECORDERS 

Sound Quality !-Sound Value ! 
James Kerr & Co Ltd stock only the best in H i -fi and Stereo equ ipment 
and invite you to visit our spacious new showrooms to see and l isten 
to our  Selective Range of Ampl ifiers, Turntables, Tuners, Tape Recorders 
and Speakers by leading manufacturers. 

Quad, Armstrong, Goldring, Sansui, Ferrograph, Lowther, Dual,  
Mordaunt-Short, Garrard, Trio, Leak, S M E, Thorens, Bowers and 
Wilkins, Wharfedale etc. 

* 
Public Address 

& Background Music 
Installation 
Specialists 

98-110 Woodlands Road, Glasgow C3

Tel: 041-332 0988 



TEAC announces a 

current event: BiaTron 

A-2300 STEREO TAPE DECK 

eered decks to be found anywhere. 
No wonder it delivers this kind 
of high-performance character
istics: 30 to 20,000 Hz frequency 
response, 50 dB or better signal
to-noise ratio, 0.12% or less wow 
and flutter at 7t ips. 
Add to that such TEAC exclusives 
in a deck of this class as MIC and 
LINE mixing, TAPE and SOURCE 
monitoring, turntable height 
adjustment, independent head
phone monitoring with built-in 
volume control. 
Then to double your enjoyment, 
we added an auto-reverse 
mechanism to the A-2300, and 
called it the A-2500. 
Whatever your choice, you can't 
help keeping current when you 
stay tuned to TEAC. 

TEAC 

it's the latest and greatest in dual 
capability: TEAC has incorporated 
a bias-current switch in the super
lative A-2300 stereo deck. We 
call this feature BiaTron because 
it lets you choose the right bias 
for both standard and low-noise, 
high-output tapes. 
The A-2300 has lots of other good 
news going for it, too. Like the 
remarkable Edi-Q Pause Control 
that lets· you edit and cue the 
leanest, click-free, pro-quality 
tapes while recording. And three 
precision motors: hysteresis
synchronous for capstan drive, 
eddy current types for turntable 
drive. TEAC constant-contact 
hyperbolic heads. And hair-trigger 
solenoid controls that makes this 
one of the most humanly engin-

A-2500 AUTO REVERSE STEREO TAPE DECK 

TEAC EUROPE N.V., Kabelweg 45-47, Amsterdam, Holland. Tel: 020-12 44 04 

All TEAC models are available from: 
LASKY RADIO LTD., 42/45, Tottenham Court Road, London, W.1. Tel: 01-580-2573 
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That's Japanese. 
It says 'there's something I know 

that you don't'. 
And it's Gerry Adler that's saying it. 
He knows Japanese. He's one of the 

very few people in the business who does. 
Because Gerry wanted to be able to 

talk to his manufacturers in their own 
language. It minimises misunderstandings. 
And it means that Gerry gets to talk to the 
people who actually build Eagle 
equipment, rather than just their front 
men. That way there are no secrets. 

And no one pulls the wool over 
Gerry's eyes. 

It's just one of the reasons Eagle 
equipment is the best money can buy. 

' Take the Eagle range of SE Studio 
headphones. They're not cheap-but 
headphones don't come any better. Some 

incorporate a Stereo/Mono switch. 
They're all light and designed to be worn 
for hours on end. Frequency responses 
range from 30-15000 Hz to 20-21000 Hz. 
Matching impedance is always 8-16 ohms 
per channel. The difference.bstween the 
SE 1, 5, 21-, 28, 30, 40, 60, 80, 100? 
Listening to them will soon tell you. 

They're the best in the world. 
Because Gerry wanted them to be

and he wasn't going to have a little matter 
like a language stop him having his way. 

}Jugle Internntionnl 
we don't stand still. 
Write or phone Precision Centre, 

Heather Park Drive, Wembley. Middlesex 
HAO lSU Tel: 01-903 0144 for a copy of 
our new catalogue. 



1 ARE YOU SERIOUS ? 

YO U A R E  serious enough to want to study this booklet and seek advice 
on what may turn out to be a fairly sizeable purchase. B ut sti l l  the questions
must be asked. Do you really want hi-fi 7 And are you prepared to pay for a 
h igh standard 7 The very considerable variety of audio equ ipment available 
wil l  form systems ranging from u nder £1 00 to several t imes that sum, and 
it is not all high fidelity. 

As interest in sound increases, and as standards are pushed up and more 
listeners buy more costly products, a lot of cheap 'gramophone' audio is 
left behind. You can play records on it but it  does not qual ify as h i -fi in the 
presence of the genuine article. Cheap and cheerful products are not neces
sarily a bad buy-but it gets us nowhere if we misrepresent them. 

lt  is not possible to define the high fidel ity starting-point in a few words, 
but the underlying principles and a number of important qual ifications were 
explai ned in the preceding two booklets in this series. At this stage we must 
persist with the question :  Do you really want h i-fi 7 lt is much the same 
thing as asking whether you are a serious l istener for whom music in  the 
home will become essential-a pleasure enjoyed frequently and keenly 
and with a critical attitude to detai l  and real ism. 

A 'serious' l istener does not necessarily take his pleasure with a long 
face; and few sit score in hand, ready to jump on the slightest flaw. He may 
enjoy the classics, l ight music, pop-any or all of these-and his main aim in 
i nstal l ing a h i-fi system is probably to make a high standard of music repro
duction available at all times. He wi l l  want to relax in his favourite chair, 
immerse himself i n  the sound, forget other things for a whi le. 

B ut this contrasts with the needs of those who require only occasional 
background sound or entertainment, accepting the outl ine of the music 
rather than the inner detai l .  Gain ing a general impression and enjoying 
the realism of modern stereo are two very different things. H igh fidel ity is 
for serious, extensive use. lt may have in itial novelty, of course, but the real 
test is its long-term musical merit. The discerning user will come to expect 
a great deal of his stereo system, and above all he should be able to look 
forward to freedom from l istening fatigue I So the system should be planned 
and used with care. 

As we go on to the basics of planning and choosing, these questions of 
quality-and the price to be paid for a g iven standard of performance-will 
feature prominently, and no apology is offered for the stress laid on budgeting 
and money matters. Care over detai l  is a nother feature. If you care about the 
results, you should devote special attention to the means by which you 
can achieve them. O bviously you wi l l  not turn you rself into a combination 
of engineer and music critic for the occasion, but a l ittle study of a n  i ntricate 
subject will help you secure value for money and aid an understanding of 
the finer points. 
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2 ACCORDING TO PLAN

MANY P EOPLE, seeking advice on the purchase of audio, ask a question 
that goes something l ike this: ' I  have £150 to spend and am a nxious to 
obtain  good value. Although my tech nical knowledge is about n i l  I know 
what's good when I hear it-but the amount of h i -fi is so vast that I hardly 
know where to start. What about B rand X and B rand Z-are they any good ? 
Can you help me make a start ?' 

The questioner is off to a good start, for he has fixed his budget ! Evidently 
some knowledge about current products also has been collected, however 
sketchi ly. In fact the question would be a good one if a complete system or 
two were proposed; at least it would indicate areas of interest and the short
l ist could be confirmed or  criticised. Better than the plea from the non
planner who could not resist a n  expensive piece of electronic gadgetry 
which, i n  the absence of funds to complete a system, he placed on a shelf 
where he could admire it and watch it collect dust. Later he was reduced 
to rummaging for makeshift items-a cheap record changer, no- name 
speakers on special offer and other wildly inappropriate hardware, all of 
which consorted oddly with the in itial purchase. 

Planning h i-fi for the home starts with a budget. The vast array of equipment 
from the U K  and foreign makers (a Hi-Fi Sound survey l isted over 150 small 
loudspeakers and excluded many more) may seem bewildering to some, but 
variety and freedom of choice are better than shortage, and i n  the generous 
selections of components and systems there must be something to meet 
every need. So the first requirement is a budget. Fix this fig ure real istically 
and plan to meet it. Use common sense, read about the products, and take 
expert advice if necessary. 

Golden rules 
There are a few do's and don'ts that apply general ly. All will be explained 

or qual ified in  some way as we go along but it is as well to present them 
now as warnings. At least a b lunt word or  two wil l  be appreciated by the 
enthusiast who aims to be off to a quick start and has no i ntention of giving 
the subject much deep study. 
e Genuine high fidel ity is not very cheap. Therefore decide whether or 

not you want hi-fi .  
e Fix the budget and a l locate it sensibly to the various l inks i n  the chain. 
e Plan the system with a n  eye on room size and type. 
e Do not expect to hear realistic results from a low-budget, low- powered 

system i n  a large room. 
• Take special care with the d isc equipment. The pickup is in touch with

the music.
e D on't rush your planning, listening and choosing. 

Popular audio outfits start i n  a kind of h i -fi fringe area-or mid-fi, if you 
can accept such a term-in which at least a few basic features of established 
h i-fi practice can be recognised (separate speakers, amplifier of above-average 
qual ity and so forth) .  A carefu lly chosen and adjusted outfit at well under 
£100 can sound quite pleasant in  a smal l  room-better than the old-style 
stereogram, which is a misfit in a ny surroundings. 

From this low-budget area we move up i nto the medium region which. 
it is reasonable to say, extends to around £250. H ere the variety is very great, 
whether you buy separate units and form a system (sti l l  the best approach) 
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or settle for a complete, housed and 'matched' outfit from one supplier. 
After that, if you are fortunate enough to have a practically u nrestricted 
budget, there is the possibi l ity of assembling a generously rated, no-com
promise system at u p  to £500 or even more. This is  not necessarily a matter 
of ostentatio n :  you can spend such a large sum easily and obtai n  good value, 
rejecting gimmicks and, indeed, everything that does not contribute to the 
sound. 

Examination of the superior performance from advanced u nits and 
components (say £60 for a cartridge, £150 for each speaker) wi l l  show that 
the outlay brings resu lts. lt is true, though, that i n  the higher reaches one is 
spending relatively large amounts on  more subtle features. The music
loving enthusiast, a lready thinking of a l locating £1 00 for a loudspeaker, 
may easily decide to spend more if he is convinced of the gain i n  musical 
terms. 

Returning to the more modest budget levels of interest to the majority of 
readers we can highl ight the next stage of planning by showing how much 
of the budget is claimed by each part of the system. Experience shows that 
at the £1 00 'budget stereo' level the d ivision is roughly:  25% for the player 
( including cartridge) , 45% for the pair of loudspeakers and 30% for the 
ampl ifier, assuming normal retai l  prices. There might be special ly favourable 
purchases, or  opportunities to save by means of some do- it-yourself work, 
that would lead to some adjustment. Otherwise a ny big shift in this balance 
would probably result i n  disaster. Note that the above covers a simple player 
with cheap magnetic cartridge, an amplifier rated at 8 to 1 0 watts per channel; 
and a pair of bookshelf speakers-a compact system for a small room. 

As the budget is raised, this guide to component cost may have to be 
revised. At the £150 level it is possible that the speakers, the amplifier and 
the player would each claim about a third of the total, although for some 
rooms it would certa in ly be better to al low a little more for speakers and 
make small adjustments elsewhere. 

With sti l l  higher expenditure it is difficult to offer any concise g uide, 
though one feature of many good systems is the h igh proportion of the 
outlay devoted to disc equipment. A typical example for a fairly large room 
is : £150 for the transcription un it and pickup, £90 for the amplifier becomes a 
about £150-180 for the free-standing speakers. The £90 amplifier becomes a 
£160 tuner-amplifer if FM radio is required at the time of instal lation ;  other
wise a tuner can be added at any time, as is the case with a l l  systems. At 
practically a l l  levels the addition of a tape record/replay u n it i nvolves a n  
extra £75-1 00 for a passable stereo machine-but double that figure for a 
semi-professional unit. 

Programme sources 
If one of the first jobs is to look at the budget and what it wil l  buy, it is 

also necessary to decide at the same time which sources of programmes wi l l  
be used. Most systems wi l l  accept a l l  the  main  sources-radio, tape, d isc
but the starting budget may not cover a l l  the equipment. Without doubt, 
radio is the cheapest source. The addition of a stereo/mono tuner does not 
involve prohibitive cost or  complication, and a combined tuner-amplifier 
(that is, a h i -fi receiver) is  a convenient solution if FM is required at the 
outset. 

However, most h i -fi systems are purchased because it is required to play 
records. The owners want to play their own choice of music and are aware 
of the i mmense variety offered in the disc format. Practically a l l  systems 
cater for discs but have facil ities that will permit reasonably q uick, simple 
addition of other sources-first a radio tuner and later, perhaps, a tape unit. 
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Active audio enthusiasts often revive the old tape versus d isc argument. 
lt is of scant interest to the rather inactive music- lover who wishes only to 
have an extensive musical repertoire to enjoy. D iscs have always served his 
interests and they continue to do so, a lthough the noticeable improvement 
of music cassettes tends to i nfluence the argument and, presumably, wil l  
do this more strongly in  the future. What we have to remember is that tape 
appeals to the man with wider interests, particularly the creative enthusiast 
who intends to make fu l l  use of the medium. Tape is for recording as wel l  as 
l istening. Nowadays this is true of cassettes as well as open-spool tape, 
especia l ly with the Dolby system to make the best of restricted performance 
at low tape speeds, though at present a cassette recorded on a £120 u n it 
cannot usually compare with a tape recorded on a n  open -spool machine 
costing the same amount. 

If present trends are seen through to their anticipated conclusion, magnetic 
recording in cassette or other compact form will feature in  more audio systems 
in the future. Even with the application of noise-reduction systems it seems 
doubtful that open-spool tape wi l l  become much more prominent in h i-fi 
systems. Tape enthusiasts are correct when they assert that tape can yield 
superior resu lts, but the newcomer should consider the factors of cost and 
complication. 

Expensive machines used at high tape speeds are needed to surpass the 
results obtained with the best d iscs played via high fidel ity systems. lt  is 
usual ly found that amateur enthusiasts who question this have no experience 
of disc replay of very high qual ity. Tape machines i nvolve a mechanical 
complexity that has no counterpart i n  disc replay. And further, it is genera l ly 
found that distortion levels with domestic tape machines are worse than 

14 

Arrangement of drive 
units in a high-grade 
speaker system. Estab
lishing relative positions 
is an important feature 
of design. 



those achieved with discs (the same is very often true of signal-to- noise 
ratios) . Certai n  detai ls, notably the l imited l ife and high replacement cost of 
tape heads, are careful ly ignored when tape v. disc arguments arise. I n  short, 
high qual ity tape recording and replay-the medium that enables h i -fi to 
start i n  the recording studio-will  attract the enthusiast who is prepared to 
take a professiona l  i nterest i n  audio. The results wi l l  be far from ideal if he 
tries to pursue his interest very fu l ly whi le making economies. 

Taking shape 
Those who have a l ready looked at modern h i -fi stereo wi l l  have observed 

the shapes, sizes and styles of presentation. For many people these questions 
of appearance, a l l ied to function, will be important since they i nfluence 
convenience i n  use. The user wil l  want to consider whether stereo can fit 
i nto the room without more ado; or whether some special  provision has to 
be made-for instance, the addition of shelves or the rearrangement of 
existing furniture. 

A very large proportion of h igh-grade audio equipment is  in 'unit' form. 
Each unit is a functional item-an amplifier i n  a case or wood sleeve, a player 
on a pl inth with a dust cover, a tape unit also on a wood base, a pair of 
speakers to be positioned for best effect. H i -fi design of this sort was in
fluenced by purchase tax as well as by certai n  technical and practica l factors, 
and u nit design has stayed with us, spreading to a l l  price levels i ncluding 
that favoured by large radio organisations whose systems, not usual ly 
claimed to be hi -fi, are real ly stereograms i n  'audio separates' form. 

The purchaser of audio units l inks them as required, or asks his supplier to 
do this, and he does of course have to cope with the matter of appearance 
if his purchases are made by different manufacturers. There are fewer pro
lams of visual design now that more firms make matching ranges of equip
ment, buying i n  items (such as turntables) that they do not themselves 
manufacture and housing these so that there wi l l  be a styling match throughout 
the system. U nits can stand on shelves or wal l  furniture (bookshelf speakers 
seem rarely to stand on bookshelves) and to some extent it is possible to 
use existing cupboards or furniture-subject to any special venti lation 
requirements or problems of acoustic separation of the components. 

Exactly the same in principle are the matching ranges of un its marketed 
by a few large manufacturers.  The difference is that special emphasis is  
placed on the styl i ng of the equipment; and to some extent the non-technical 
customer is relieved of a planning task since the units are planned i n  groups, 
the manufacturer making it clear that, say, a specific amplifier or receiver is  
i ntended for use with particular loudspeakers and other ancillary items. This  
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is very much a 'plug- in-and-play' approach : the purchaser has l ittle  if 
a nything to do apart from placing the un its in position on shelves, etc. 

At one time a l l  h i -fi was in u nits form, and with a restricted choice and a 
n umber of special ist firms doing work i n  which they were ski l led-too often 
in isolation from other firms' efforts-the visual  aspect presented some 
hazards. These problems have all but d isappeared as variety has increased. 
To add to the choice presented to the customer there are now a number of 
housed systems i n  which the speakers are separate but everything else is i n  a 
console or low-styled cabinet, the latter offering record-storage space or a 
compartment for a tape recorder. For the h i -fi user who prefers the 'furniture 
look' there are purpose-bui lt equipment cabinets that wil l  accept various 
combinations of popular audio units; and a few cabinet-makers with special 
knowledge of the h i-fi market will construct cabinets to meet individual 
needs. 

Scope for DIY 
References to budgets are in the main based on current retai l  prices. 

H owever, most people appreciate an opportu nity to make a saving, and the 
man with a practical fla i r  is most favourably placed to practise economy. 
The hobbyist and constructor will, at the planning stage, decide how his 
talents can be employed to good effect. The a im should be to save money on 
features that wi l l  not adversely affect the sound qual ity; or the prospect of 
securing a higher standard for a g iven outlay may instead prove attractive. 

G iven sufficient famil iarity with circuits and components, and the abil ity 
to translate a paper design into working equipment, enthusiasts can make 
substantial  savi ngs on ampl ifiers, tuners and the recording and replay 
section needed for use with a tape deck. For audio designs, consult the 
publications issued from time to time by electronic components manu 
facturers such a s  M ullard a n d  Ferranti. Sometimes a fairly deep knowledge 
of e lectronics theory and practice is necessary to ensure success, and the 
amateur should not start this kind of project u nless he is confident that he 
can carry it through. 

A well prepared and documented kit is another matter entire ly. Kit ampl i 
fiers ( Heathkits are t h e  best known) c a n  b e  assembled b y  amateur enthusi 
asts who lack technical knowledge. The main requirements are soldering 
abil ity (practice should develop this simple ski l l ) ,  a few tools, and a deter
mination to fol low clearly written instructions in every deta i l. With most kits 
the result of the work is a piece of equ ipment that is substantially the same 
as a manufactured version. Tuners, tuner-amplifiers, speaker systems and 
other items are avai lable. At present there do not appear to be any tape 
recorder kits of high fidel ity cal ibre. 

Needless to say, the saving made with an electronic kit is not so great 
as that secured through construction with a circuit diagram and a boxful  
of bits and pieces. The kit manufacturer prepares the work and provides 
backing services; the enthusiast who works from a circuit is very much on 
h is  own. 

While many inexperienced but keen enthusiasts wou ld think twice before 
attempting electronics work of any kind, there are thousands of amateur 
woodworkers who consider that loudspeaker construction is qu ite simple. 
lt is indeed possible to make satisfactory loudspeaker systems, i n  some cases 
the counterparts of factory-made models, provided approved and tested 
designs are employed. The amateur should not experiment on the basis of
insufficient knowledge-hi -fi speakers a re not that simple.

There are three main approaches. The first is  the speaker system kit (e.g . 
Heathkit), complete in every detai l .  A kit involves l ittle effort-mainly the 
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fixing of drive units, a smal l  amount of wiring, and minimal attention to the 
enclosure suppl ied. The second route to a successfu l speaker is the drive 
unit kit, which leaves the amateur with the work he is best qual ified to 
complete-the enclosure. 

Final ly there is the more basic method that has been favoured by enthusi
asts since h i -fi became a word to conjure with. The leading manufacturers 
make their drive units avai lable separately, together with semi-technical 
l iterature (usually free) to aid the constructor. The l iterature makes interesting 
reading-it is instructive on such topics as acoustics, crossover fi lters and 
choice of materials-and provides enclosure dimensions and other data. 
Manufacturers noted for technical services include Celestion, E M I ,  Good
mans, KEF, Lowther, Peerless, Richard Allan, Tannoy and Wharfedale. 

lt  should go without saying that the handyman who constructs speakers 
can a lso make a pl inth for a player, and shelves or furniture for the h i -fi 
units. Potential savings on these items are considerable. 

Who makes what 1 
N ewcomers to h i -fi often comment on the vast amounts of foreign equip
ment in the showrooms-a variety that is reflected in the advertisements i n  
magazines. Why not buy B ritish, they ask. And i s  the foreign gear any good 7 
Of course, there are wel l  establ ished h i -fi names i n  the U K, and there is 
no problem in  assembl ing a system from aii - B ritish units and components. 
In this country we are particularly good at making high-grade loudspeakers, 
though other audio departments are less wel l represented (pickup cart
ridges are at the bottom of the l ist-that is, in respect of choice) . 

H owever, there is brisk international trade i n  audio and radio electronics, 
and the huge Japanese electronics industry sends us a great variety of 
equipment, much of it technically advanced and reasonably priced. In the 
UK we are able to choose from tape machines and complete systems from 
Scandinavian countries; audio electronics, tape equipment, microphones 
and some beautifu l ly made auto turntables from Germany; cartridges, micro
phones and headphones from the USA; turntables and other items from 
Switzerland; and equipment in every category from Japan. 

Cross-section of integrated circuit. An ic of this kind, comprising a number of transistors and 
other elements, could replace a section of conventional circuitry in an amplifier or tuner. 
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Which is best 1 
Convinced of the merits of h i -fi stereo but daunted by the sheer numbers 

of competing products, the enthusiast- in -the-making may feel l ike asking 
the experts that most difficult of all questions: 'Which is best ?' And the 
experts will feel l ike replying with some more questions:  Best for what 7 
Best for how much 7 Best i n  which category and for use with which other 
equ ipment ? 

The expert, i n  a position to test, i nspect and compare many products, 
may have his own ideas about outstanding items. H e  could even reply to his 
tormentors : 'The ABC M k2 cartridge is best because I say so. Go and buy 
it.' Or: 'I have never heard a better speaker than the B loggs Super Re-entrant 
Reflex. Do hear it soon.' 

The newly hatched enthusiast wou ld go off i n  search of these items. 
He might find that the A B C  cartridge cost too much or that he could not 
afford the arm required to make it work properly. Or the Bloggs Super might 
be the first real ly big speaker he had ever seen: a pair of B loggs might be 
nearly as big as his room-and qu ite possibly he would not l ike the sound 
of the things anyway. 

High fidel ity is a fasci nating but i ntricate subject. Choice of products 
depends on many things-budget, personal  tastes and prejudices, s ize of 
room, specia l  requirements to do with operation and convenience i n  use, 
and much else besides. l t  is simply not reasonable to expect a stranger to 
choose you r  h i-fi system for you.  

This  is not  to say that the experts cannot communicate any i nformation 
on good, bad and i n -between products. l t  is possible to measure performance 
and present test resu lts in a way that wi l l  enable the customer to check the 
merits of products i n  particular categories-units i n  a g iven price-range, 
for instance--and determine whether these products are l ikely to g ive satis
faction. In fact the technical work done on behalf of consumers can speed 
the task of short-l isting possible purchases. Those about to spend large sums 
on complex equ ipment should take seriously any objective reports on products 
that interest them. After that the decision is theirs :  they should go on to hear 
some hi-fi and reach a conclusion about which is best. 
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3 CHECKING THE FACTS-I 

THESE C HAPTERS a re about publ ished facts and f igures. They are not very 
much concerned with opinions about h i -f i  equipment, stil l  less with judge
ments of h i-fi sound qual ity. After a l l, you may, after a l ittl e  reading and l isten
ing, conclude that the pundit's opinion is as good as yours-no more, no less. 
He knows what he l ikes, and so do you .  Indeed, there is usually a surfeit of 
opinion on sound qual ity-plenty of subjective assessment. 

Many people start being objective about h igh fidel ity when they arm 
themselves with stacks of manufacturers' l iterature. Some of this is  very 
informative, and the prospective customer will be able to gain a few ideas 
about practical features and detai ls  of performance. These will to some 
extent influence him as he short-l ists the equipment that seems to meet 
his requ irements and fal ls  within his budget l imits. 

However, it is every magazine editor's experience that potential h i-fi  
enthusiasts are an inquiring, even sceptical breed. They respect the reasonable 
and restrained cla ims made by a reputable manufacturer, but they do not 
necessarily bel ieve a l l  the performance data printed in a sales leaflet-any 
more than they believe everything they read i n  the newspapers. Very natural ly 
they like to see test figures publ ished by independent experts, and for such 
test reports they turn to a specialist magazine. 

Test figures 
In doing so they are able to read-for a very low fee, despite rising 

magazine production costs-the findings of an expert tester or consultant who 
is not only knowledgeable in the audio field but is a lso wel l  equipped to 
undertake tests employing the latest measuring methods. (lt has been found 
in some instances that Hi-Fi Sound methods have been ahead of those known 
to the manufacturer; and there have been cases where the independent test 
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work has influenced the design of equ ipment.) Admittedly some of the 
consultant's opinions may be mixed with the science, but the main thing is  
the presentaton of  the figures. 

Does the amplifier del iver the claimed output power ? Does the speaker 
real ly go down to 30Hz ? Does the cartridge track at 1 gm. in a suitable arm ? 
The publ ished test resu lts may or may not confirm the manufacturer's claims
and that is where the subject becomes most interesting for the man who is  
about to spend his money on h i -fi .  Some wary fol k  do not reach for their  
cheque books unti l they have read test reports on the products that attract 
them. 

Not surprising ly, the service offered tends to be of a technical sort, but 
attempts are made to i nterpret test findings. Objections to technical reporting 
were mentioned in the first booklet in this series, where it was pointed out 
that, with a little effort, most technical discussions can be related to musical 
resu lts. The technical side is there for a purpose, and the expert cannot 
usefully report on an essential ly scientific product without testing a l l  or 
most detai ls of performance. 

As was also mentioned-as a warning-some commentators have been 
known to suggest that, s ince the sound is a l l  that matters, the technical ities 
cannot influence the customer. When one hears this kind of remark it is 
time to question motives. A remarkably wide variety of technical short
comings could, to the inexperienced, seem very minor matters in the face 
of an assurance that the sound is out of this world ! The sound does matter, 
and the decision to buy should rest final ly on what the system sounds l ike; 
but the average customer investing in some rather i ntricate electronics and 
mechanical engineering needs further guidance on the standard reached. 

The various technical points encountered in manufacturers' specifications 
were explained in the first booklet, Introduction to Hi-Fi, and some of these 
came in for further d iscussion in the second booklet, All about Stereo. 
These same parameters cla im the tester's attention and wil l  be found in 
publ ished test reports. The fol lowing comments, i ntended as an introduction 
to test reports rather than an exhaustive criticism, may encourage the new 
enthusiast to take an interest in audio facts and figu res. H owever; do remember 
that it is unwise to isolate a test figure and make much of it. Testing throws 
u p  a selection of i nterconnected factors, and these have to be taken one 
with another to learn whether the product is acceptable. 

Pickups 
What, then, do you learn from a test report on a pickup ? Apart from a very 

few complete pickups (complementary head and arm),  a pickup takes the 
form of a cartridge fixed in the headshel l of an arm, and the enthusiast about 

Left: Tone-burst test on medium-priced magnetic cartridge. Oscillogram shows marked 
'ringing' up to high frequencies. Right: Ringing effect due to resonances in cheap magnetic. 
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to buy equipment will study reports on the separate components. H e  wil l  
anticipate fitting one to the other: so the fi rst thing he expects to find is some 
information that bears on the use of the cartridge in typical arms, or  on the 
l ikelihood of the arm accepting certain cartridges. Severa l interesting points 
may come to l ight in a thoughtful ly prepared report. For instance, the 
cartridge may be real ly satisfactory only in a special ly damped arm; o r  the 
weight of the cartridge may l imit its acceptance-the use of low- mass 
cartridges in low- inertia arms is a modern trend. 

You wil l  want to know a cartridge's output and frequency response, and 
sure enough-there they are in the test report. B ut something else must be 
checked first : the optimum tracking weight on realistic levels of recorded
modulation must be established. This real ly is the first thing to look for, 
apart from any purely mechanical points about setting- u p. The properties 
of cartridges have been known to vary with alteration of tracking weight, 
so what on earth is the point of fidgeting about response and so forth unti l  

l(cm) 

d(cm) 
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Arm at balance 

where f=friction (gm} 

Method of e:Jtimating lateral arm pivot friction with the arm balanced out. The thread is 
moved along the beam and its displacement from vertical is measured when the arm is just 
moved by the force applied. Resistance to lateral motion (i.e. starting friction) is calculated 
from thread length, the weight and the displacement. 
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the tracking abi l ity has been studied ? Optimum tracking wi l l  most l ikely 
be within the manufacturer's recommended range, assuming that bias 
correction has been carefu l ly arranged; and normal ly it is found that further 
increases in tracking weight produce no audible improvement in tracking 
abi l ity. 

So, if you are thinking of buying a modern super- l ight tracker you will  
look for the detai ls  of tracking tests. At this stage the tester may report that 
he did some prel iminary l istening (he could hardly do that without knowing 
about the tracking abi l ity and setting-up the cartridge properly) in order to 
gain some impressions of relevance to the investigation. Then he wil l  go 
on to the technical bits, including frequency response and crosstalk.

The majority of pickup specifications mention only a frequency range 
(without d B  l imits) ,  so the response measurements may turn out to be q u ite 
i nteresting. One good cartridge may have a very flat-looking response and 

Measuring vertical friction. W is the scale-pan weight, I the stylus-to-pivot distance, 
and d the distance from pivot to scale-pan weight. 

arm magnet spring clamp 

Measuring the effective mass of a pick up. 
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another may not. Sometimes there is a treble peak or a droop, or even a 
trough ('suck-out') , and only a graphical d isplay of resu lts can give you a 
clear indication of the actual  shape of the characteristic, which you can 
consider along with other findings. If the response curve is a mess and other 
measurements do not yield very encouraging results, you may well feel 
uneasy about the product-unless, perhaps, it is cheap and the shortcomings 
are not too bad at the price. 

On the other hand, an expensive cartridge might have a kinky response 
curve, low distortion and bri l l iant tracking performance, and this com
bination might not be too worrying if the response kinks were such that tone
control adjustment could compensate. A cartridge that droops a little from
1 kHz, umpromising as that may seem, may be a good candidate for correction 
by means of a touch of treble l ift at the amplifier. Channel separation (or 
crosstalk) comes in at this point and rarely offers any great problem, although 
the tester should comment if there is anything odd such as unusual ly good 
or bad separation at the extremes of the range. 

Output is measured. Compare it with the claimed figure for a specified 
recording velocity (mV per cm/sec) . Measurements of distortion and vertical 
tracking angle  (see All about Stereo) are attempted by some testers and,
although such tests are far from easy to do, the reported account of the 
work produces interesting sidelig hts on pickup design and behaviour. Then 
in some of the more advanced reports there are the resu lts of investigating 
transient response using special test discs (tone bursts, particularly) ; com
ments on the probable effective tipmass; and notes on the behaviour of the 
compliant pivot in the stylus assembly. 

Subjective testing is usual ly d iscussed again at the end of the report. 
Some commentators offer l ittle of th is, perhaps feel ing that they may be 
misunderstood or that their work ends with the completion of purely technical 
tests. H owever, it should be possible to provide guidance on what the 
device sounds l ike on a range of recorded materia l ;  this is not real ly the 
expression of an opinion but rather a matter of relating the sound to the 
measured performance where this is possible There is of course the problem 
of finding the right words and avoiding ambiguities. I f  it is  done, it  can help 
guide the customer towards the type of component he is l ikely to find 
acceptable. B ut the customer should find opportunities to hear cartridges: 
in fact there is much to be said for l istening to pickups as careful ly as one 
l istens to speakers. 

Pickup arms 
As for h i -fi pickup arms, so few in number, the reader could do worse than 

study the test reports for evidence that arms contribute nothing to the general 
sound qual ity. The arm may not actual ly reach this ideal, but the enthusiast 
can at least feel confident about his purchase if it is clear that the discrepancies 
are sl ight. The arm's job is to carry a cartridge, providing it with the right 
conditions so that it can perform as intended. 

M ost important: check that the arm accepts most popular cartridges (if 
it is a universal headshel l  type}, that the pivot frictions are sl ight enough to 
permit satisfactory working at the relevant tracking weights, that the bias 
correction faci l ity is adequate, and that the range of adjustment (height, 
l ift control, etc) is appropriate to the conditions of use. Relate this adjustment 
range to the type of turntable to be used, if the components are separate. 
Some adjustment is sti l l  required if the arm is mounted on a turntable, 
especial ly that enabl ing the arm tube to be set para l lel to the record surface 
when the cartridge is mounted (but this, a las, wi l l  not be possible with some 
automati c  players). 
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Look for comments on features that may restrict the use of the arm, and 
check on the provision of connecting cables and accessories. lt is worth 
emphasising that i n  many instances the manufacturer's specifications tel l 
the purchaser l ittle that is usefu l about a n  arm's suitabi l ity for use with other 
equipment; so there is no real opportunity here to compare the claims with 
the measurements-but all the more reason to read the report to learn 
something about the real merits of the product I 

Turntables 
With turntables again it is true to say that you have to read publ ished critical 

comments to learn anything that is worth knowing about the product
and again this is because most manufacturers' specifications do not contain 
much meat (plenty of trimmings, though) . Another important point concerns 
the lack of genera l ly agreed methods of measuring 'performance'-which 
in this case is best regarded as deviation from the ideal state of no intrusive 
noises and no disturbances of constant rotational speed. 

The importance of a turntable of the 'transcription' type in h igh fidel ity 
systems was stressed earlier in this series. All turntables generate a l ittle noise 
and exhibit some sl ight amount of speed fluctuation, but tra nscription types 
are better than the rest-and they cost more. The real measure of a turn
table's worth is what we can term 'annoyance value' : if there is some rumble, 
for instance, is it intrusive enough to annoy in a g iven system 7 Most surely 
there is a world of difference between reproduction in which there is no 
detectable interference with q uiet, well detai led passages in the music, 
and that in which a low but irritating background sound intrudes to the 
detriment of dynamic range. Rumble is l ike toothache:  it throbs away and 
prevents concentration. 

We must remember, whatever the claims made for the turntable's excellence, 
that its annoyance value wil l  depend u ltimately on factors arising in the 
user's insta l lation-outside the control of the manufacturer and only guessed 
at by the expert who prepares the test report. A turntable will generate �ome 
sl ight rumble noise that gets through in the reproduction from one system, 
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while this same unit mav seem si lent when incorporated in another system. 
lt may be that the speakers in one system-room effects; too-tend to 
emphasise the part of the range where this low-frequency rumble peaks up.  
The other system's response may start rol ling off at  a somewhat h igher 
frequency. The detai ls of mounting (turntable with pickup in pl inth or 
cabinet) a lso affect results, and some a lterations or experiment in this 
direction can change one's ideas about annoyance value. 

In view of such qualifications you may wonder whether it is possible to 
learn anything about a turntable before you buy it. However, the more 
informative test reports do cover rumble, wow and flutter, etc, and if we peg 
away at it, using respectable methods of measurement, you should find an 
opportunity or two to compare products and learn how much better one is 
than another. 

A typical test report discusses construction, operationa l features and other, 
mainly mechanical matters, then goes on to quote measured rumble fig ures. 
The rumble is given in d B  below a reference level (which is on a test disc) , 
yield ing an unweighted figure (such as - 45d B)  which reflects total noise 
but gives no indication of annoyance value.  There may also be a weighted 
fig ure that reflects the practical-that is, aural-annoyance level of the 
rumble components generated. In a method used by Hi-Fi Sound, frequencies 
in the hundreds of Hz region retain their usual i ntensity but the lower bass 
range is attenuated, rising again down in the sub-sonic region where i nter
ferences such as coincidences of pickup, speaker and room resonances 
may a lso occur. 

By such means we obtain some solid information that at least permits 
comparisons between units. lt is important to u nderstand that the test report 
figures may or may not bear some relation to manufacturers' specifications, 
which in some cases wil l  be based on different methods of measurement. 
Then there are the wow and flutter figures (the smaller the better) , and 
indications of hum radiation which can be as annoying as rumble (and 
certainly will be if a poorly shielded cartridge picks up substantial radiation) . 
Again it is not possible to be precise about the annoyance value of a l l  this to 

Square wave produced across the resistive test load of an amplifier. The display reveals 
hardly any rounding of the leading corners, indicating good amplifier power response. 
Flat tops and bottoms sho w  there is no ringing or overshoot. 
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the user; but obviously, the better the h i -fi system is intended to be, the 
better the turntable must be in every respect. 

A few other points may arise in test reports. Comments on genera l robust
ness and the l ikel ihood of long -term dependabi l ity are useful, of course, 
but such sidelights as the measured time taken for the turntable platter to 
come to rest from nominal speed have little to do with practical affai rs; 
and even discussions of turntable weight, although tending to show that the 
product is solid rather than tinny, do not necessarily convey anything positive 
about performance. The customer can be l eft to check on such plus-points 
as speed-adjusting gadgets-electronic or otherwise-and decide whether 
he wants to spend more on these or whether he will be content-as many 
users a re-with fixed speeds that are dependably on their nominal values 
within some very small margin. 

These notes do of course apply to both integrated record - player units and 
separate turntables. The same considerations apply to automatic p layers, but 
in reports on these the reader expects to find an account of the modes of 
auto operation and their suitabi l ity for h i -fi purposes. A few of the costlier 
auto players have most of the attributes of a transcription unit while a lso 
providing automatic pickup control and optional record-changing. In all 
cases check such practical points as dimensions and clearances. 

Amplifiers 
The enthusiast studying a test report on an amplifier wi l l  check a selection 

of test resu lts which can compare with the manufacturer's claims, bearing 
in mind that small d iscrepancies can arise due to methods of measurement 
and that a specification can have upper and lower l imits of tolerance without 
being fraudulent. Of course, where there is some startling departure from the 
publ ished specification the tester wi l l  have investigated possible faults and 
decided whether the trouble is pecul iar· to his sample. Smal l  fau lts in electronic 
equipment, seemingly subtle, may have large effects on performance. 

A test-bench job on an amplifier involves a considerable number of 
measurements, and therefore a comprehensive report may seem complicated . 

VOLUME 
MAX 

TONE CONTROLS
FLAT 

LOAD 

J
S INEWAVE 

GENERATOR I--� AMPLIFIER � 
(

INPUT 

TUNER 
OR AUX 

FILTERS OUT 

0 
s 
'ir ,Q 

se 0 
Pe 

Test set-up for amplifier power tests and other investigations. 

26 

AU DIO 

VOLTMETER 



H owever, that is as it should be if everyone's i nterests are to be served. 
The fol lowing notes on the main points will aid the newcomer as he returns 
to his study of reported test findings on products he may wish to buy. 
Comments on styl ing, teak cabinets, plugs and sockets can be taken as read, 
and we can go on to the techn ical bits. 

Power del ivery is the first and biggest spec point to be checked-with 
good reason, for everyone will be i nterested in how much power is offered 
for the price. There are other important matters, of course, but once the buyer 
sees the power results in their proper context he is wel l  on the way to deciding 
whether a particular product has the edge over another. Smal l  d ifferences in 
rating are un l ikely to influence choice, but there may come the time when 
one manufacturer offers 50% more power than another for about the same 
price ( indeed, it has been known) .  
Power ratings. The inevitable question of what power ratings mean was 
dealt with earlier but deserves further comment here in  connection with test 
methods. Although the audio amateur may have gained a contrary impression, 
there is only one kind of electrical watt. How many of these the ampl ifier 
del ivers depends on the method of measurement; and ingenuity with methods 
has yielded such ratings as 'music power', and power based on peak voltages 
or for l imited periods, as wel l  as ratings l inked to unreal istic load conditions. 
Presumably a 'test' set-up that wanders far enoug h into the realms of fantasy 
wil l  constitute an offence u nder the Trades Descriptions Act ! 

So the answer to the question 'What's a watt ?' is :  
V2 

or, if you l ike, VI .  I n
R 

rather more words, the power in watts (W) is equal to the square of the rms 
(root mean square) voltage across the load divided by the value  of the load 
in ohms. lt is a lso rms voltage multipl ied by the rms current through the load. 
Under basic test conditions the load is a resistance able to d issipate the fu l l  
power l ikely to  be del ivered by the  amplifier. 

The elementary electrical theory need not detai n  us, and the customer wil l  
only be interested i n  a clear statement of the power rating and a n  equal ly 
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clear test report on how many watts were del ivered when a specific method 
of measurement was used. In the U K  we measure and quote the rms-based 
power, the test s ignal  being a continuous s ine wave. Thus the report may 
refer to 'continuous rating' or 'continuous s ine-wave power' or 'rms-based 
power'. 

The fact that we do not sit down and l isten to continuous s ine waves has 
nothing to do with it :  the use of such a laboratory method gives a clear 
i ndication of how many watts can be squeezed out of the product and 
enables a number of products to be compared. In practice the ampl ifier is  
driven u p  to the point where waveform c l ipping (serious distortion) is about 
to take p lace-this is ind icated on an  osc i l loscope-and a watch is kept 
for any u ntoward effects that may arise. The power is measured at specified 
frequencies and into a specific load (8 ohms, usual ly) and the tester comments 
on whether one or both channels were driven (with both driven simu l 
taneously the  power del ivery norma l ly  fa l l s  a smal l  amount) . The whole 
set -up  g ives a stra ightforward, honest picture rather than a flattering one. 

In general ,  transistor ampl ifiers yield more power as the load value  is 

,.  Showing how peaks of sine-

1 wave are clipped when pow
er amplifier exceeds its 
capacity. 

Severe peak clipping of music 
due to input overload (left). 

Amplifier frequency response (opposite) .  Broken line shows loudness control effect. 
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reduced. Although the test load is usual ly 8 ohms and most loudspeakers 
a re of that va lue, the ampl ifier manufacturer may i nd icate that the model is 
su ited to use with 4-ohm speakers. I n  that event the output avai lab le i nto 
this lower impedance is l ikely to be sign ificantly higher than for 8 ohms; 
and there is  a further difference between 8-ohm and 1 6-ohm powers. 
However, speaker impedance has noth ing to do with sound qua l ity. 

As for the other power-measurement methods, an exploration  of, say, 
I H F  music power is of l ittle more than academic i nterest. This is, because, 
currently, the specifications of ampl ifiers of a ny merit quote continuous 
ratings i n  addit ion to any 'music power' figures (which tel l  you that more 
i nstantaneous power than continuous s ine-wave power can be del ivered) .  
This i s  true of some excel lent Japanese and American products. If  the test
report author is i nterested i n  music power he wi l l  exp la in  why. 

We should note, however, that there is no simple continuous/music 
relationship.  l t  should not go  unnoticed that a few cheap ampl ifiers are 
publ icised with music- power figures on ly, the genuine s ine-wave rati ngs 
being so low that they wou ld  look r id icu lous in print; and we should note, 
too, that the most unreal istic and suspect combination of figures is a music
power rating associated with a n  unusual ly low load impedance and an 
evident vagueness about the level of distortion .  Occasiona l ly we encounter 
a low-powered un it with a spec offering no c lue to type of rating, and such a 
product is probably best avoided, especia l ly if further inqu i ry sti l l  leaves a 
k ind of technica l  scotch m ist a round the more important parameters. 

As a l ready mentioned, it is usual to measure power at certai n  frequencies
for example, 40Hz and 20kHz  as well as 1 kHz, the latter being the standard 
frequency which the manufacturer has probably used. An exhaustive test 
report quotes power bandwidth as wel l .  This tel ls  you the range of frequencies 
over which the power is maintained and is therefore a usefu l supplementary 
item (the manufacturer may th ink the same way and publ ish a claimed 

A B 

c D 
Squarewave oscil!ograms obtained with expensive hi-fi amplifier. A 1kHz, 8 8 ohms, C 1kHz 
8 ohms and 2j.J.F, D 1 0kHz 8 ohms and 2j.!F. Mild overshoot is seen on the heavily reactive 
loads. 
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bandwidth) . Usual ly the tester reports the power to the - 3d B points, 
which is a range between points at the bass and treble ends where the power 
del ivered fa l ls to half that ava i lab le at 1 kHz. (lt is  usefu l at a l l  times to remem
ber that, i n  power terms, a 3d 8 i ncrease is double and - 3d 8  is ha lf .)  Very 
many ampl ifiers have a power bandwidth from about 20Hz to 25kHz, and a 
h igher top l imit is not rea l ly necessary. A lower rol l -off, below 20kHz, is 
not at al l  encourag ing, though .  
Distortion, noise and sensitivity. One cou ld quote magnificent power 
ratings for ampl ifiers if one conveniently forgot about distortion .  However, the 
tester l i nks the power firmly to tota l harmonic distort ion.  He uses a distortion 
meter and checks the summed harmonics relative to the output voltage. 
There are some problems with very good products, for we reach the stage 
where distortion i n  the measur ing set- u p  competes with that generated in the 
ampl ifier ! Amplif ier noise is present in the readout but read ings can be taken 
down to quite low power, as in  the fol lowing example, taken from a publ ished 
test report, of tota l distortion i nto 8 ohms:  

A 

Power 
Wrms 
50 
1 0

1 
0 .1  

40Hz* 1kHz 
0.3% 0.1 % 
0 . 1  0.06 
0.1 0.06 
TH D below noise 

* i ncludes hum 

8 

l_J U 
c D 

1 0kHz 
0.3% 
0.32 
0.32 

Performance under transient conditions of amplifier with class A output. Loads as before. 
There is negligible difference between performance on pure resistive loads and that on 
highly reactive loads. 

31 



With a s ine-wave s ignal  appl ied to the ampl ifier the tester checks the 
s ignal-to -noise ratio, which is  the ratio between the rms voltage across the 
load at fu l l  power and the rms voltage across the load due to hum and noise 
in  the ampl ifier. N oise (e.g.  h iss) alone can be measured by i nserting a 
fi lter i n  the circu it so that the hum component is attenuated. A tota l figure 
is usual ly g iven i n  reports, and if the voltage across the load is reported as 
(say) 60d B down, this means the hum and noise voltage components are 
1 ,000 times below the signal voltage. With the volume control turned to 
min imum the ratio should be very high i ndeed; with the control at maximum 
the  S/N ratio is g iven for the  severa l inputs with their sockets shorted, and 
typical f igures for  a good ampl ifier are :  

Input Hum and Sensitivity 
noise at 1kHz 

Mag.  P U  65d B 2mV 
Tape 78d B 1 20mV 
Radio 78d B 1 20mV 
Aux. 76d B 90mV 

Note that in  the above example the i nput sensitivities a lso are quoted, and 
i n  a particu lar  case the reader could compare the figures with those i n  the 
manufacturer's specification .  The sensitivity figure is obta ined with the 
volume control at maximum and tel ls us the s ize of  s ignal  requ i red at the 
input to drive the ampl ifier to maximum power output. 

For h i -fi it is of value  to know how great the i nput signal has to be to 
overload the c i rcu it's i nput stage and, s ince this is of special  i nterest for disc 
replay, the magnetic pickup i nput overload marg in  is quoted in comprehensive 
reports. In the example in the above table the input overloaded at 1 1  OmV 
(at 1 kHz) giving a 34d B overload marg in, which is  acceptable if not out
stand ingly good. A few otherwise good ampl ifiers tested in recent times 
have had worse margins than this-for i nstance, overload at 35mV for a 
2mV input g iving the poor marg in  of about 25d B.  Although the routine  test 
is at 1 kHz, overload resu lts worsen at much lower frequencies. 

I nterest in this aspect of overload has been runn ing high with i ncreased 
appreciation  of the large velocities, such as 30d B relative to 1 cm/sec in the 
mid -range, encountered on modern stereo d iscs. Although the output of the 
pickup may be only 1 mV for each cm/sec, giving us a 'nominal' output of 
5mV (as it would be quoted by convention) ,  it is very much higher on 
peaky bits-transients that should be reproduced as clean ly as any other 
recorded materia l .  

Apart from its effects on the reproduction of music, a poor overload 
marg in  can emphasise s l ight disc imperfections-very minor g roove blemishes 
or static d isturbances-to a n  un reasonable degree due  to a form of transient 
distortion. A particularly u nfavourable situation would arise with an  ampl ifier 
of poor overload capabi l ity used with a pickup a nd speakers tending to 
exhib it coincident u pper-range peakiness-a combination most l i kely to be 
encountered with the cheaper types of system. 

Associated with the i nput performance is  a check of the d isc replay 
response equal isation. l t  wi l l  be clear from an earl ier explanation that a special 
circuit is inc luded in the preampl ifier section {one for each channel)  to tai lor 
the response in  accordance with the standard R IAA characteristic-essential ly 
a bu ilt- in  bass boost and treble attenuation, a rranged in  a precise way. The 
degree of precision is important and therefore the tester wi l l check the 
deviation from the standard characteristic and, often, show the result in  a 
graph, a long with such resu lts as tone control and fi lter characteristics. A 
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deviation of not more than 1 d B  through the major  part of the audio range is 
expected of a good ampl ifier. 
Damping factor. This refers to electrical damping-that is, control of 
osci l l atory motion-of the speaker d iaphragm by the ampl ifier (obviously a 
wel l  designed speaker has acoustic damping of its own ) .  The damping factor 
mentioned in some specifications is equa l  to the load impedance d ivided by the 
ampl ifier's source resistance, which is genera l ly a sma l l  fraction of an  ohm. 
Thus the factor is much higher than the speaker impedance, and a represen
tative result from a recent test report is a factor of  50 at 1 kHz  and 40 at  
40Hz, for an  8-ohm load. 
Square-wave tests. Test results in  the form of an  osci l logram-a picture 
of the osci l loscope screen-can demonstrate welcome deta i l  and save a lot 
of words. One feature is the inclusion of waveforms showing the signa l  with a 
conventional load appl ied and with a reactive load designed to show u p  
any tendency o f  the ampl ifier t o  go  unstable. Using osci l lograms the tester 
can point out many deta i ls of performance-for instance, the way in which 
rounding of the leading corners of the square waves indicates h igh -frequency 
loss or the way in  which very poor hf response tends to turn a square wave 
i nto a sine wave. 
Basic tests. G roup laboratory reports in Hi-Fi Sound have a imed to present, 
in uniform style to aid comparison, the results obtained with groups of 
products of simi lar type. With ampl ifier g roup tests certa in  minor  or relatively 
un interesting items have been omitted in  favou r  of the tests which are of most 
concern to the enthusiast who wishes to compare a number of ampl ifiers 

A B 

c D 
Typical squarewave results with capacitive reactive test load. A Budget amplifier, showing 
mild o vershoot. 8, medium- cost amplifier with negligible o vershoot. C, amplifier in the 
£ 1 00-plus range sho ws significant ringing. D, popular amplifier reveals some crossover 
distortion in the output. 
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before f inal is ing h is  shopping l ist. These basic tests have bee n :  power 
del ivery; power bandwidth ; tota l harmonic  distortion ; sensitivity of two 
inputs; magnetic pickup input overload ; hum and noise; one osci l logram.  
Lab reports of  a s imi lar  kind have a lso been devoted to pickups, turntables, 
tuner-ampl ifiers and loudspeakers. 

Tuners 
First and foremost is the sensitivity of the FM tuner, for th is, taken with 

other aspects of performance, provides evidence that the equ ipment wi l l  
prove acceptable to the enthusiast who wants to pu l l  i n  a variety of trans
missions. H owever, the sensitivity figu re means l ittle without qua l ification .  
As the  aerial s igna l  strength is reduced, the  noise output of  the  tuner increases ; 
therefore the sensitivity figure, i n  microvolts, must be related to a 'qu ieti ng' 
va lue  or s ignal-to -noise ratio .  This ratio is best when the aerial input is  
g reatest-which wi l l  remind the reader of the experts' i nsistence on  correctly 
designed, carefu l ly sited aerials. 

The greatest signa l -to - noise ratio is a l ittle over 60d B on stereo, but 
when the signal fa l ls to about 1 O[.LV, or a lower figu re with the very finest 
tuners, the S/N starts to fa l l  off. The greatest usable sensitivity is that g iven 
when the S/N ratio is around 45d B relative to 75kHz deviation, corresponding 
to 1 00% modulation. As wi l l  be observed from a study of test reports, some 
advanced and expensive h i -fi tuners have a genu ine  sensitivity up in the 
2[.LV reg ion .  A f igure of 1 O[.LV is otherwise common .  

Tests are performed with a pre-emphasised (50[.LS time constant) s ignal  at 
75 ohms into the aerial i nput, taking into account any matching requirements. 
Response is p lotted from 20Hz  to 1 5kHz, which is the upper l imit on FM .  
This matter o f  pre-emphasis and de-emphasis (a counterpart o f  the  d isc 
record ing characteristic and its replay curve a l ready mentioned) is important 
for h i -fi : the British system employs 50[-LS, some imported tuners and receivers 
75[.LS u n less this has been changed for the U K  market (as it should be) ; 
and using the 75[.LS version on our  transmissions wi l l  g ive an  u nwanted 
treble cut. H aving the circuit of an imported tuner adj usted to conform to the 
British system wi l l  g ive the qua l ity a lift, restoring the flat treble response 
that good FM should have. The user should not attempt this a lteration of 
component va lues un less he is skilled in such things; but in any case the 
importer should not a l low wrongly de-emphasised u nits to reach customers. 

When the maximum S/N has been reached the tuner may be at the l imiting 
threshold, so that  ariy increase i n  s ignal  fa i ls to g ive an  i ncrease i n  aud io 
output. I t  is usua l  to combine the sensitivity and ampl itude l imiting character
istics in the test report. A report goes on to mention the capture effect, which 
concerns the captu re of the stronger of two signals when the tuner p icks up 
both on the same frequency or  adjacent frequencies. The captu re ratio is given 
in dB a nd refers to the difference between two s ignals that wi l l  push the 
weaker one 30d B i nto the background.  The lower the dB va lue, the better 
the ratio, and a very good figure is 1 .5d B .  

Other data inc lude selectivity figu res, stereo separation, muting, automatic 
frequency control, and the i nput s ignal  requ i red to operate automatic stereo 
switch ing (electron ic  switching) in the decoder. An i nteresting extra is 
suppression or filter operation, designed to delete components at 1 9kHz 
(pi lot tone) and 38kHz (sub-carrier) on stereo to  avoid beat-notes when 
recording on  tape. 

A la rge proportion of tuners have AM bands (especia l ly medium waves) 
as wel l as F M .  H owever, the sound qua l ity via AM is far from h i -fi, and the 
performance of qu ite good tuners on AM is often ind ifferent (not to put too 
fine  a point on it) , and few test reports offer much i nformation other than 
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confirmation that the AM section works as wel l  as can be expected, perhaps 
with an associated sensitivity check. 

Tuner-amplifiers 
A tuner-ampl ifier (h i -fi receiver) combines i n  one housing the circuits and 

components appropriate to  a tuner  and a stereo ampl ifier. The radio coverage 
may be FM only or FM and AM. In a test report wi l l  be found the whole range 
of test resu lts relating to these sections. No special features are to be expected.
H owever, a u n it that brings together audio and radio sections of the h ighest 
qua l ity wi l l  be expensive-nearly the sum of individua l  u nit prices. I n  contrast, 
some imported u n its have seemed uncommonly cheap, and so the tests may 
reflect the effect on performance of cheapening particu lar  parts of the 
product. 
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4 CH ECKI N G  TH E FACTS-1 1 

S P EAKERS THAT can be associated with h i -fi systems start with min iatures 
at u nder £20, su itable for 'budget stereo' and spacesaving outfits, and range 
through a g reat variety of shapes and sizes u p  to the largest and most 
e laborate-at £1 50 or so-which meet the needs of the professional  user 
and those fortunate enthusiasts who are ab le to p lan systems tota l l i ng £500 
or  more. The number of models of a l l  kinds runs i nto hundreds, yield ing a
wider variety than is fou nd i n  any other type of audio product. 

Although representatives of audio and rad io publ ications hear a fa i r  selec
tion of these, sometimes only briefly, the n umber of models actua l ly submitted 
for fu l l  tests and subsequent publ ished reports is qu ite sma l l .  Even if a larger 
number were admitted i nto the q ueue there would not necessari ly be any 
d ramatic increase in the number of publ ished reports, main ly because to run 
fu l l  technical tests on loudspeakers-at least as far as currently accepted 
practice is concerned-we requ i re the use of an anechoic room (a sound
proofed chamber with neg l ig ib le interna l  reflections) . Such expensively 
equipped fac i l ities are fou nd in research i nstitutes, un iversities and col leges, 
and industria l  concerns inc luding loudspeaker firms and manufacturers of 
test equipment-but not in publ ishers' offices I lt is true that, to avoid reflec
tions, we could do measurements in the open air (g iven qu iet surroundings) , 
but obviously a purpose-bu i lt anechoic room, with a l l  the test equipment at 
hand, is the most convenient. 

The first th ing for the amateur to understand about loudspeaker test reports 
is that normal ly they offer no basis for comparisons. That is, a number of 
reports from different sources wi l l  depend on d ifferent methods of test, for 
there is  controversy, rather than standardisation, i n  this field. ( Lack of 
standard isation is evident in other fields, of course, but it i nvolves less con
troversy. ) Even if a l l  the experts have used anechoic rooms (and that is 

Preamp Microphone 

Osci l lator Amplifier 
Equipment used for loudspeaker frequency response measurement. 
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unl ikely) , these rooms wil l  have different characteristics, affecting the 
resu lts. On the other hand, the frequent use of an  anechoic room by one 
authority, though leaving some scope for experimental error, may be expected 
to lead to some usefu l resu lts that can more readi ly be i nterpreted for the 
benefit of the consumer. 

A recent attempt by Hi-Fi Sound to study some aspects of performance 
led to the publ ication of a group lab report on eight speakers, all  tested during 
one day i n  an anechoic room. Although this room, l ike others, is not a nechoic 
at all  frequencies, it did at least provide some basis for comparison.  Even if 
frequency response traces tel l  you l ittle  about the sou nd of a speaker, they 
reveal general trends that are worth knowing;  and it is very va luable to have 
d istortion figures and impedance curves for a group of speakers subject to 
one set of conditions, just as it is usefu l to know their output (sound pressure) 
levels for a g iven input. 

At present the a ims are to learn more about speakers, to improve test 
methods and to interpret the test resu lts to better effect. lt is particularly 
desirable to find ways of relating the resu lts to the behaviour of the speaker 
as a reproducer of music. An uncompromisingly technical report can make 
fascinating reading and may even tel l the reader whether or not the speaker 
is technically suitable for his purposes (in respect of power handl ing, im
pedance characteristic, etc.)  but  it may conclude without g iving a n  inkl i ng 
of the qual ity or shortcomings of the acoustic output. For that matter, many 
test reports are real ly semi-technical  descriptions and do not get very near 
to useful  criticism of the product. 

Of course, some people, with a l ittle experience, may find that the more 
advanced technical  reports suit them very well ,  in  that they learn enoug h to 
exclude certa in  products from further consideration, and subsequently go 
on to l isten to a smal l  selection of more l ikely candidates. After a l l, if you 
exclude some models on grounds of unwelcome technical  features, and 
others because of price or size, you narrow the field considerably and 
possibly save you r  ears a rather tiresome experience. l t  is certain,  though, that 
it is necessary to hear some loudspeakers to appreciate the extraord inarily 
big differences between them. The customer who depends on manufacturers' 
reputations and a l ittle reading-to the exclusion of serious l istening-to 
choose speakers is risking d isappointment. 

In this problematical and controversial  a rea, then, it is rewarding to take 
note of attempts to bring some order to the proceedings. The u ncomfortable 
meeting of persona l taste and measured performance was highl ighted i n  the 

High resistor 

Oscil lator 

Left: Plots can be taken representing response as seen from virtually every angle. 
Right: Measuring impedance characteristic. 
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laboratory report (J u ly 1 971 ) to which reference has been made: ' l t  is often 
said that the whole subject of loudspeakers-testing them, writing about 
them, choosing them-is i ntensely subjective. Arguments along these l ines 
are sometimes presented to d ivert attention from lack of u nderstanding of 
scientific method or lack of opportun ity to practise such method. To say that 
loudspeakers are 'a matter of taste' and thus avoid the i ntroduction of 
science is unhe lpful  and certa in ly un l i kely to stimu late the design  of better 
products. 

' I n  fact a h igh degree of objectivity can be brought to the subject; and 
through su itable interpretation of  what  is learned the buyer can be helped 
toward the necessari ly subjective assessment that is a pre lude to purchase. 
He must i ndeed make up his mind after l i stening to speakers, as if he were 
dea l ing with musical i nstruments, so the question of individua l  tastes and 
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preferences comes i nto this.  What we should be clear about, however, is that 
the eva luation of the 'goodness' of speakers rests very firmly on facts, 
d ifficu lt though it may be to col lect these and i nterpret them. M easurements of 
d istort ion, impedance curves, response traces-these and other matters 
show u p  the speaker's accuracy as a reproducer of the s ignals appl ied to it.' 

A few specia l ist manufacturers- main lythose with research and development 
fac i l ities and the right sort of experts on the staff-as wel l  as some of the audio 
critics and commentators, a re trying to throw some l ight i nto the less accessible 
corners of the subject and are having to cope with loudspeaker fo lk- lore in  
the process. l t  is to  be hoped that such i nvestigations wi l l  he lp the industry's 
customers in two ways-through the development of more musical speaker 
systems and by helping the customer to choose more surely what is best 
fitted to h is needs. Meanwhile, here are some featu res of test reports. 

Impedance curve of AR3a. This sho ws 4-5 ohms a verage with a marked rise in the bass. 

Impedance curve of DM3. Impedance rises in mid-range as well at If. 
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Impedance curve of A25/ll. Fairly even characteristic. 
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Frequency response. N atura l ly we look fi rst at what the makers clai m .  
Usual ly w e  find that a frequency range i s  quoted, for example, 40-1 8,000Hz, 
without indication of departures-the u ps and downs of l ife i n  the world of 
loudspeakers. On test we might find that the output was down by 6d B at the 
extreme top of the range-that is, a quarter of the acoustic power compared 
with the mid - range. The manufacturer cou ld (sometimes does) quote a 
frequency response complete with d B  l im its. That wou ld  be a typical result 
u nder the manufactu rer's conditions : there might be an  anechoic room in 
the factory, or the fi rm's technica l  people might h i re the necessary faci l ities 
for checking response and other aspects of performance. 

One trouble with response testi ng is that most popular systems employ 
two or more drive un its and it is d ifficu lt to decide on a position  for the test 
microphone, which is supposed to be l isten ing to a s ingle sound-source. 
When we have the response trace, which is usual ly produced on continuous 
stationery by B &K measu ring equ ipment (see i l l ustrations) , we are not 
looking at an absolute result  that shows how the speaker wi l l  sound i n  a 
domestic room, for the extreme low end and sometimes the top wi l l  be 
different, depending on  anechoic cond itions, a lthough the general trends are 
helpfu l .  Behaviour  in  the middle of the range is perhaps more reveal ing, and 
some speakers sound very much ' l ike' the peakiness that  shows on the 
pen-trace in ,  say, the upper middle area (thoug h that is not to say that a 
response curve reflects a l l  causes of peaky sound) . 

I n  genera l  the fami l iar  on-axis type of response trace is a mixed blessing and 
the audio enthusiast cannot do much with it un less he considers it a long 
with a good dea l  more data, so that an  overa l l  picture of the system's capa
b i l ities emerges. The dispersion of  sound is not ind icated at a l l  by an  on-axis 
trace; hence the increased use of traces depecting the response at specified 
off-axis angles. If  the tester goes on turn ing the speaker round (on a special  
turntable i n  the anechoic room) ,  a polar response graph resu lts and a d istri 
bution pattern is bu i lt u p, offering a l ittle  extra information beari ng on  the 
speaker's success (when in  pa i rs)  with establ ish ing a stable and detai led 
stereo image. 

Experimenta l  test routines have been worked out, the a im being to relate 
more surely the tests to the performance u nder l isten ing conditions. For 
i nstance, Benjamin B. Bauer  of C B S  Laboratories has devised a method 
i nvolving a series of measurements representing the response as seen from 
virtua l ly every angle around the speaker. With the a id of a computer it is  
possible to determine the mean spherical and mean hemispherica l response, 
showing up the system's smoothness and overa l l  ba lance. As with the more 
conventional  tests conducted recently by Hi-Fi Sound, Bauer's method 
i nvolves the use of 'p ink noise' (constant energy per octave bandwidth) ,  
which g ives a much improved approximatio n  to music conditions i n  terms 
of energy present through the audio range. 

Efficiency. Many readers wil l  know that loudspeakers are very ineffic ient, 
though they wi l l  probably have decided not to worry about it s ince the effects 
i n  economic terms of improving the situation are not at a l l  clear. They may 
have seen f igures of 1 to 5%, which are typical  of compact speakers of the 
tota l -enclosure variety, the horn - loaded speaker being about twice as 
efficient. 

Sound qua l ity and personal  preference for particu lar  featu res of perfor
mance, rather than efficiency, influence the purchaser, but references to 
efficiency may be seen in some test reports. l t  is expressed as sound pressure 
l evel related to a particular i nput-i.e. a d B  level for a specified input voltage 
appl ied by the test-gear. The efficiency reported by one tester should not 
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Polar response of B& W DM3. 

Polar response of Dynaco A25/ll. 
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be compared with that g iven by another u nder different conditions, but i n  a 
report on  a group  of speakers (or a series of reports stemming from one set 
of conditions) the figu res g ive a n  i ndication of relative efficiency. 
Distortion. The reader who d iscovers distortion figu res in a test report is 
enjoying one of the more u n usual  resu lts of scientific method (unusual  
because only rarely does distortion appear i n  specifications) . Distort ion 
shows up rather badly i n  anechoic - room tests and the resu lts, though fa i rly 
revea l i ng when it comes to comparing a g roup  of speakers, are not very 
easily related to domestic circumstances. As experience is ga ined with 
col lect ion and i nterpretation of resu lts, testers should be able to comment 
in greater depth. Typical harmonic distortions are i n  the range 1 to 1 0% for 
popular  speaker systems-daunting f igures for those who admire ampl ifier 
test resu lts and thrive on d iscussions of c lass A and c lass B ampl ification.  
Further work on  distortion measurement (with tone-bursts, for i nstance) 
may i n  the future produce more mean ingfu l accounts of a speaker's behaviour  
when fed with its proper d iet-music. At present the more advanced presen
tations of distortion seem on ly to  add to the confusion. 
I mpedance. Here the cr it ic may wel l be on to something important. In a 
specification a loudspeaker has a nomina l  impedance, often 8 ohms but 
sometimes lower. The genera l  idea is to look at the impedance at which the 
ampl ifier del ivers fu l l  rated power, and then choose speakers to match.  
l t  is s i l ly to arrange a g ross mismatch and thus i n  effect throw away some of 
the watts for which one has paid.  In  practice very many ampl ifiers work 
most happi ly i nto 8 ohms, and the variety of speakers of that impedance is 
very considerab le (a 'matching range' of 4-8 ohms amounts to much the 
same th ing ) .  Some imported equ ipments have a 4-ohm match ing impedance. 

So much for the figu res on  paper. The impedance of a speaker actua l ly 
varies with frequency, qu ite dramatica l ly  i n  some cases. A variat ion of 6 to 
20 ohms for an  8-ohm speaker is not u n usua l .  A comprehensive test report 
wi l l  i nc lude an  impedance characteristic (another pen -trace) showing this 
wide variation .  The i nteresting thing about this curve is that it ind icates whether 
the ampl ifier is l ikely to be able to del iver anything l i ke its rated power at 
particu lar  frequencies or parts of the range where the impedance is very 
h igh .  O n  the other hand, if the impedance fal ls very low {below 4 ohms) 
it acts as a warn ing to be carefu l i n  choice of ampl ifier, for some models do 
not behave wel l when the load is d ipping too low. A few h igh-grade loud
speakers have very even impedance curves, and the d iscerning user  requ i ring 
a generously rated h i -fi system wi l l  wish there were more examples from 
which to choose. 

Other test results. Readers may find other features i nc lud ing comments 
on crossover fi lters and their effects for good or i l l  (relevant to frequency 
response and power hand l ing) ,  resonance effects, and the i nf luence of 
enclosure design on  measured resu lts. I n  the last-mentioned category may 
a ppear comments on designs intended for omni-d i rectiona l  dispersion  of 
output, a topic d iscussed i n  All about Stereo. 

Specifications sometimes mention such items as magnet f lux and total 
field strength, quoting enormous figu res in Maxwel ls, Oersteds, gauss and 
so forth. Reports on speakers have often made great play with these figu res : 
so have advertisement copywriters a iming to appeal to qua l ity- conscious 
buyers. H owever, the average purchaser of loudspeakers, a lthough expecting 
i nformation on  (for example) impedance, response and resonances, is 
simply not competent to make anything of magnet system data. Generous, 
wel l  designed magnet systems may wel l  be a s ign of good qua l ity but there 
is no d i rect l i nk  betweG:1 the magnetic data and the fidel ity of the reproduction .  
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Tape machines 
Although the beg inner may not welcome the fact, tape machines su itable 

for association with h i -fi systems are rather expensive. Whatever form they 
take-the record/replay unit  a l ready mentioned or the complete, genera l 
pu rpose recorder su ited to  occasional  h i -fi music use-they are fa i rly complex. 
The mechan ical  parts are often elaborate and wil l therefore account for a 
substantia l  proportion of the cost if the qua l ity is good; and the electron ics 
(recording and replay c i rcu its and control arrangements) must be precise i n  
performance a n d  t h e  heads o f  appropriate qua l ity. 

This expla ins why low to medium- priced machines of popular  type 
rarely feature i n  a test- report programme that caters for people interested i n  
music recording t o  a standard that wi l l  compare with the best d isc repro
d uction .  One can obta in  sound of  a sort at  low cost-but not  h igh fidel ity. 
Even a battery /mains portable of merit may cost £1 00 or so, and most good 
h i -fi mains tape u n its a re above that figu re, although a few u n its in the 
approximate range £70- 1 00 have proved i nteresting enough to subject to 
fu l l  test routines. 

U nt i l  very recently, cassette machines have not qua l ified for h i -fi test 
programmes-l imitations, e lectrical  and mechanical ,  have been too severe
but the situation is slowly changing with the emergence of h igh-grade 
cassette u n its employing improved mechan isms and the Dolby B noise
reduction system.  These attractively sma l l  and neat machines cost as much 
as the b igger open-spool machines of comparable or  better performance. 
Tests during 1 971 have revea led the need for much attention to deta i l  at 
every stage, from manufacture to use, if the best possib le  resu lts are to be 
extracted from the low-speed compact cassette system. No doubt the better 
type of cassette machine wi l l  feature more often in consumer test reports i n  
future. 

I n  the U K  there are no agreed standards for machines that a re to have the 
h i -fi label appl ied to them. Very many of the spool-to -spool tape recorders 
reaching us from Europe and elsewhere are designed to meet the German 
standards specification, D I N . If h i -fi is  the a im, the mach ine must have the 
7tips speed, as one would  expect; so a test report wi l l  present the main 
resu lts with reference to that speed but may also comment on  performance 
at other speeds, 3iips being the one most often inc luded since for the 
ordinary user it can offer a reasonable balance between performance and
economy in  tape. 

In view of the complexity of many recorders, and bearing in  mind that 
the sample wi l l  most l ikely be new, the tester wil l run the machine for a time, 
checking for overheating, noises, proper functioning of the contro ls  and other 
rather basic points. The checks can then be extended to normal use with a 
recorded tape, and a record/replay unit  has to be associated with a h igh 
qua l ity ampl ifier and speaker systems of the kind that would be used by an 
owner. Subsequent techn ical testing i nvolves a s ignal  generator, test tapes, 
osc i l loscope, voltmeter, wow and flutter i nstrument, etc. 

Frequency response curves cla im a prominent place in a test report, and 
i ndeed response (together with no ise leve l )  wi l l  be the focus of attention as 
far as enthusiasts are concerned. l t  is worth stressing, then, that a wel l 
prepared report depicts record-to- replay response. That is, both the record ing 
and the replay functions, inc lud ing the tape, a re taken i nto account and 
shown i n  the response g raphs. H ere it may be possib le  to see a marked 
contrast with a manufacturer's specification, for a d ifferent method may be 
used to obtain  favourable figures for the sales l iterature. We must emphasise 
also that specifications of different makes of machine are not necessari ly 
comparable. 
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The tester must a lso i nvestigate whether the designer has been striving 
for an extension of h igh -frequency response at the expense of noise level, 
in order to obta in  more attractive figures. l t  is sti l l  true that an expensive 
semi -professional machine may appear to have a less good response than a 
less costly popular portable, whi le tests wi l l  reveal that the former meets its 
real istic specification c la ims, dependably and with in the confines of clearly 
stated d B  l im its. 

Cla imed noise figu res may not be helpfu l since it is not a lways clear how 
much of the circuit is  inc luded i n  the claim. A test report normally g ives 
overa l l  results-record ing to replay-and that is the S/N ratio that wi l l 
i nterest the owner i ntending to make fu l l  use of the recorder. With record/ 
replay un its an important check concerns the level of output signa l ;  this is 
often high and there may be no  output controls, in which case an  external 
h i -fi ampl ifier may exh ibit i nput overload u n less something is done to 
attenuate the signal voltage. Other check-points include crossta lk, track-to
transfer of signals, i nput sensitivities. Mechanical  matters inc lude checks 
of pu l leys and belts; rewinding, braking, drive take -up  on starti ng ; tape 
tension;  contro l operation inc luding tape transport, pause control and tape 
position ind icator; and suitabi l ity of different tape thicknesses for the capstan 
and pressure wheel.  
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5 SELECTING YOU R SYSTEM
FO R S O M E  readers the selection of a system i s  a pleasant job that i s  about 
to be u ndertaken .  That is to say, they are about to decide how much to 
spend, as a prelude to a shopping spree-for a complete instal lation. For 
others it is more a matter of selecting one or two components. They may 
a lready own some equipment and wish to extend or improve it; or the whole 
system may have seen better days and therefore requi re general upgrading 
i n  such a way that the more audible advantages of modern equipment can 
be enjoyed. However sizeable the purchase, the comments i n  this chapter 
and the next wi l l  prove helpful, for the theme running through them is a 
popular one-how to spend wisely. 

· With that we are back to Chapter 2: first fix you r  budget, then keep to it. 
In fact, when selecti ng h i -fi you will be i nfluenced by the money avai lable, 
the faci l ities the system is to provide (disc only ? F M  now or later ?) and some 
practical considerations such as the size of the room, furniture layout and 
genera l  convenience. 

Two important questions bearing on the selection of equipment deserve 
priority. One concerns the 'compatibi l ity' of proposed purchases-a matter 
that many people feel must need close attention, even thoug h they do not 
understand a l l  the angles. The other has to do with power, which has a l ready 
been explained to some extent but must be discussed again in terms of 
quantity ! 

Two plus two make . . .
System planning involves the most common -sense of requi rements. 

Obviously you must ensure that one part of the system works properly with 
the rest, so that you achieve the best resu lts. Two and two must-surely and 
predictably-make fou r. Equal ly obviously the requirements are of special  
i nterest to the enthusiast who buys individual components and then assembles 
the system. If he is wildly adrift i n  matching up qual ity standards he is l ikely 
to be d isappointed with the performance. 

Basic technical  points are not unduly difficult. For instance, choosing 
popular components for record reproduction, the purchaser wil l  find that 
most ampl ifiers make special provision for magnetic cartridges and that there 
is no need to finish up with a matching problem. Again, there are very many 
ampl ifiers that prefer 8-ohm speakers as their loads; and it wi l l  be apparent 
that the choice of speakers of that impedance is very wide. 

There are some very powerful ampl ifiers and some very smal l  speakers-the 
former intended for de luxe systems and the latter for flatlets. Put the two 
together and you have an expensive mistake. Of course, there are a few 
opportunities to go wrong, but a look at publ ished information (specifi 
cations, test reports) should smooth the way to success with such basic 
matters. 

H owever, there are some more interesting but less well u nderstood 
aspects of component compatibi l ity. Listening to representative examples of 
h i -fi stereo wil l  promote u nderstanding, whi le hasty purchases may wel l  lead 
to disappointment and damped enthusiasm. A good example to take is 
pick- up/loudspeaker compatibi l ity. As we have seen, peakiness of response 
and distortion are most l ikely to affl ict pickups and speakers (we can ignore 
the ampl ifier for the moment) and a qual ity of brash hardness or 'presence' 
may be noticed in some cases-probably, but not necessari ly, the cheaper 
products. 
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One mi ldly 'peaky' performer (a budget- price cartridge, say) may be fou nd 
acceptable, but strong peakiness i n  both pickup and speakers, with the 
response peaks coinciding, is l ikely to produce a n  u nnatural effect on music, 
and perhaps a n  emphasis of noise that would not otherwise be worthy of 
comment. 

l t  may be held that criticism of a certai n  amount of brightness brings us 
up against individual  taste; but it is  possible to avoid such effects-the 
most expert designers manage to do so-and experience of l istening should 
lead to the conclusion that emphases producing a synthetic o r  g lassy qual ity, 
especial ly in the mid-range where the ear detects it so readi ly, are tiring and i n  
confl ict with h i -fi. Moreover, complaints o f  u nnatura l  voice reproduction, 
'hard'  stringed- instrument sound and genera l ly rough qual ity are in fact 
level led against h i -fi and can often be attributed to peaky colouration and 
associated fau lts ( pickup mistracking is another cause of rough sound, not 
necessarily l inked with peakiness) . 

U nnatura l  emphases could also occur i n  the bass. There are several reasons 
for bass-heavy or  lumpy sound : the speakers alone may be responsible for 
dissatisfaction in this respect, or there may be some deficiency in the design 
of the amplifier that also contributes, and it is possible for the pickup to 
come i nto the equation. A question of 'compatibi l ity' may arise here. 

More to the point at the moment, however, is the sadly ignored factor of 
what may be cal led speaker/turntable compatibi l ity ! lt has a l ready been made 
clear that a high qual ity system demands a high qual ity turntable-a good 
example of the transcription type is advisable. The symptom of i ncompatibi l ity 
is our  old friend-rumble. A continuous low-frequency interference worsens 
the signal -to- noise ratio and stifles dynamic range. In a system of real ly fine 
qual ity, even a slig htly noticeable background noise is objectionable and 
contributes to l istening fatigue. l t  may not be so evident that a related effect 
is a masking of fine deta i l  in very qu iet passages of music; remove the 
interference and the vei l  is l ifted. Enthusiasts making a change for the better 
have been surprised to hear recorded detai ls that formerly went unrecognised ! 

I n  general we require better turntables ( less rumble) when we decide 
we can afford good loudspeakers (quite often the biggest speakers, as it 
turns out) with an extended bass response. H owever, two big speakers may 
expose rumble i n  d ifferent ways, according to their behaviour at very low 
frequencies, and the annoyance level of rumble does depend on speaker 
performance. l t  is a subtlety that can be appreciated after l istening to some 
equipment. 

A related point-a practical  one for many people-concerns the choice 
of pickup (arm and cartridge) , which can be selected with a view to its own 
specia l  merits if it is a separate component. B ut if a combined turntab le/pickup 
is required, as is often the case, not only must the turntable be suitable but 
the arm fitted to it  must be good enough to track a cartridge of the qual ity 
appropriate to the system. 

There are other compatibi l ity points, and some can be d iscussed on ly with 
reference to specific products. The intending purchaser will find guidance 
i n  test reports and advisory articles. For i nstance, certa in  amplifiers perform 
happily with the curious (electrica l ly speaking) loads imposed on them by 
electrostatic speakers; others are u nsuitable for this type of speaker and 
simply wil l  not drive it satisfactorily. 

The power game-again 
We have looked at the power game that manufactu rers play. Continuous 

ratings, music power and so on have been explained, and we have settled 
for continuous ratings based on sine waves-the honest watts featured in 
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test reports. N ow we can go on to consider the question : ' H ow powerful ?' 
Popular amplifiers for h i-fi stereo start at around 1 0  watts ( 1  OW) per 

channel ; there are many at about 20-25W ; and if you want more you can 
buy at least 50W per channel. There must be good reasons for producing 
ampl ifiers and tuner-amplifiers with such a wide spread of output powers. 
Which wil l  you choose, and why ? 

You may feel that, since you are not planning to stun your  neighbours with 
very loud sounds, a modest ration of watts will be acceptable. You wil l  
real ise, too, that cutting the rating has a pleasing effect on cost. That beautifu l 
25W unit sells at £65 but the 1 5W model is yours for £40. B ut neither you r  
relationship with your  neighbours n o r  you r  ideas about economies have much 
to do with h i -fi. If  you want the finest resu lts, you should be looking at 
power with quite different requirements i n  mind, and for a start you wil l  have 
to accept that the loudness you experience is not d i rectly proportional to the 
power of the system. If  that were the case, a 50W amplifier would sound five 
times as loud as a 1 OW amplifier-and that would completely revolutionise 
hi -fi and much of the communications business as wel l ! 

If you want to hear a defin ite increase in output you have to raise the 
sound level by 3d B .  That is  a very modest change and would i nvolve a smal l  
adjustment of a volume control .  B ut an increase of 3d B means doubl ing the 
power. So if we take it  that a 1 OW amplifier is fou nd i nadequate, the fi rst 
worthwhile change is an increase in rating to 20W (assuming that the bigger 
amplifier is the same as the smal ler one i n  every way except output power) . 

Next, would you l ike to play safe and leave a small margin ? lt is certa in ly 
i n  the i nterest of h i -fi. That cal ls for another 3dB,  so the rating goes u p  to 
40W. (You wi l l  begin to see why pop festiva l organisers hanker after a 
couple of ki lowatts; they l ike big margins, not smal l ones.) I n  fact you should 
consider a l l  this before any i nadequacies are revealed; you should choose a 
power rating that suits the conditions of use. And these 'conditions' embrace 
room size and the amount of background noise where you l ive. 

Even that is not a l l, for the efficiency of the loudspeakers comes i nto it. 
Two speakers on you r  short- l ist may wel l  have d ifferent efficiencies, so that 
one wil l  emit more sound than the other for a g iven input. You can try it 
when shopping for speakers provided the showroom is equipped for direct 
comparisons. (We are concerned here with quantity, of course, and efficiency 
is not a gu ide to qual ity. ) H owever, there is not an enormous d ifference 
between popular speakers in this respect, u nless one takes a rather extreme 
case and compares a horn with a small  tota l-enclosure model ; and in any 
case the wise buyer wil l  choose his speakers with an ear on the music and 
a n  eye on the price-tag, and the best he can do about this matter of efficiency 
is to make sure there is enough power i n  the system for the prevai l ing con
ditions-the point that has a lready been made. 

Reserve 
Now for some h i -fi recommendations. Freedom from l istening fatigue-an 

impression of ease i n  the reproduction-is fundamenta l :  that much was 
made clear earlier in this series. Assuming the equipment is of good qual ity a 
contributory factor is an adequate power reserve. This is not a recommen 
dation to go to extremes, and there is no point i n  using, say, a 50W ampl ifier 
with speakers that can only handle 1 OW transient peaks before sou nding 
distressed. What we requ ire is a comfortably rated system-one that is 
'cruising' and not constantly running flat-out. The behaviour  of the amplifier 
comes into th is, and one may 'sound' good right up  to its maximum while 
another may seem decidedly rough due to a steep rise of distortion.  

N ote the use of the expression 'transient peaks'. Average powers are 

47 



q u ite low but fleeting impulses of power must be handled as smoothly as 
everything e lse-and they can be surprisingly big if the system is  used at 
levels that provide real istic resu lts. These levels are set by the l istener, who 
turns his volume control to the point where he can j udge that the expected 
dynamic range is acceptable. If  the ambient noise is high, perhaps due to 
traffic on a nearby road, the level wi l l  be set to convey the h igh fidel ity 
i l lusion in spite of the i nterference. Below this level, the detai ls  of the music 
wil l  not be clear. 

Of course, the level may be set somewhat lower if the l istener l ives out of 
town and away from traffic. lt would be lower sti l l  if he l istened only at night. 
For very many people there is an ambient noise level in the room, in daytime, 
of 40d B or so. lt seems a large fig ure, but in everyday l ife we are accustomed to 
l istening for i nformation we require while we push away the noise. If the 
dynamic range is to be 60d B the programme sector is 40-1 00d B approxi 
mately. Even a small  increase i n  background noise, however, wi l l  force the 
dynamic range bracket upwards-perhaps to the point where the corres
ponding power handling capabi l ity becomes u nthinkably large. 

In fact it may not be practicable to fight the programme-to- noise battle 
to its end, however keen we are on h i -fi, but at least it is possible to seek a 
sensible compromise and try for a reserve capabi l ity that wil l  meet h i -fi needs 
most of the time. The rating depends on room size, and it is surely not difficult 
to accept that a very large room wi l l  require relatively generous amplifier 
power and, of course, loudspeakers that handle the big transients graceful ly 
(they wil l  probably be fa irly sizeable speakers i n  this case) . 

For a small  room i n  a flat the power wil l  be lower, and in any case problems 
of size and space will lead to choice of a very compact system that is  l ikely 
to be of restricted power handling capabil ity. Many 'budget stereo' outfits 
are suited to small  rooms but wou ld sound undernourished-even objection
able-in much larger rooms. 

M inimum needs 
l t  wil l  be evident that a n umber of factors come i nto the 'power game'. 

With a thought for compromise, power requirements are charted in the
accompanying i l lustration, which has been used before by Hi-Fi Sound 
to provide a rough gu ide. lt is based on average conditions-typical speakers 
and background noise levels-and can only convey some impression of 
what it is reasonable to a im for. lt reflects minimum requirements, and there 
is everything to be said for safety margins. 

This is the moment to emphasise that volume control settings are not 
readi ly related to what has been said about power and l istening levels. 
The power delivered by the amplifier depends on what is going i n  at the 
other end-a point to which few enthusiasts g ive much thoug ht. The 
amplifier has a certai n  input sensitivity, and this means that a particular input 
(signal)  voltage wil l  cause the output stages to be driven to fu l l  power. 

Thus, use a particular pickup generating a particular signal voltage, and 
the volume control  wi l l  be at some setting ( let us say half-way) when the 
required listening level is establ ished. Use a different pickup giving a hig her 
voltage and, overload considerations apart, the volume control setting wil l  
be lower. The moral is :  when in  doubt about power ratings look first to the 
input, and remember that the volume control is an indicator of the signal 
passi ng through.  
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A few more golden rules wil l  a id the summing - u p :  
e Loudness is not directly proportional t o  t h e  power o f  t h e  system. 
e Without enough power for the conditions of use, you cannot have a 

realistic dynamic range. 
C A generous power reserve (withi n  reason) is a good thing. A shortage 

of watts is not. Relate power needs to room size. 
e The setting of the volume control is not a guide to the power. 
e Economy-class systems with low power ratings and inefficient speakers 

are suited to smal l  rooms only. 
8 A powerful and smooth system does not sound very loud in normal use. 

Keeping the balance 
Enthusiasts seeking advice on new purchases often make the twin points 

that they regard a high fidel ity system as a major expense and that they 
cannot afford to make mistakes, only to be faced later with a lterations to 
put things right. One possible mistake is a n  underpowered system, as we 
have seen.  Another would be the choice of equipment that disappoints on 
grounds of  sheer tonal  qual ity. Adequate planning and careful l istening to 
speakers and pickups should pave the way. B ut the most serious mistakes 
genera l ly i nvolve the choice of incompatible components, so that the 
performance exposes the weak link i n  the chain. Maintenance of a reasonably 
uniform qual ity level is the best approach.  

· 

There may be exceptions, made with knowledge of what is i nvolved . 
I n many systems there is much to be said for using a pickup of better qual ity 
than the general standard would seem to warrant. This is because the superior 
tracking capabil ity of a h igh-grade pickup is always worth having, and the 
advantages are apparent through all but the most indifferent speakers. And 
the better the pickup, the more gently the records are treated. This is obviously 
a practical matter, for d iscs kept i n  virtually mint condition wil l  g ive the most 
pleasure if more is spent on the hi -fi in the future. O n  the other hand, a lthough 
good loudspeakers are always easier on the ear, a disproportionate outlay 
would probably achieve l ittle if the amplifier could not drive them adequately. 
A brief i ntroductory guide to budgeting appears in Chapter 2. 

Exceptions are often proposed by those with budget problems. A typical  
question is:  'Should I make sure of the amplifier now and carry on with my 
rather cheap existing speakers u ntil  I can afford better ?' The answer is that 
the relatively expensive amplifier wil l  yield l ittle in  terms of l istening pleasure 
u ntil those better speakers are i n  use. Another proposal-surprisingly 
common-underestimates the importance of the pickup cartridge, which 
turns out to be i l l -suited to the standard of equipment purchased. The 
standard of record reproduction is set by the cartridge and you cannot 
compensate for its most serious deficiencies. 

Another question is: 'Shal l  I spend more freely on the speakers and use an  
XVZ amplifier as a temporary measure, buying a more powerful model later ?' 
This is a possibi l ity if the contrast is not too extreme, and much depends on 
the output power and qual ity of  the XYZ. B ut temporary measures are often 
u nsatisfactory, and piecemeal assembly of h i -fi is hardly to be encouraged. 

Everything under control 
Some amplifiers and receivers have a few knobs and switches for the 

most obvious functions-volume, bass, treble, input selection-and others 
have rows of keys, toggle switches and meters. The more fanciful arrays are 
found on the most expensive u nits, needless to say. Every l ittle gadget adds 
something to the manufacturing cost, and the total cost of the extras may 
wel l  add pounds to the price. 
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The question is :  are they extras, or do you consider them essential ?
One might suppose there could be general agreement on what is needed for 
proper control of a stereo system ;  and so there is, so far as the basics are 
concerned. B ut sti l l  there is debate about the merits of the possible additions.
Some have a lways maintained that there is too much u nder control and
have sought to simpl ify, pointing out that money saved o n  a selection of 
minor features could be put to good use in optimising performance. There 
have been isolated attempts to rational ise even basic controls out of existence 
-for i nstance, a return to a 'tone' control instead of bass and treble controls. 

Contrast this with the de l uxe u n its from abroad with their much wider 
variety of faci l ities, some of which can be used only occasionally. Some large 
producers, especial ly i n  Japan, send equ ipment to several countries and put 
i n  a generous quota of features, l ikely to appeal in their main markets, which 
include the U SA. New four-channel u nits seem to be sprouting elaborate 
controls, and further experience wil l  show what the basic functions should be 
l ike. 

All  of this is of i nterest to the enthusiast who is about to c hoose new 
equipment and a short account of controls and their purpose may be of help. 
The use of vol ume, bass, treble and i nput selection can be taken for granted 
at this stage, though it is as wel l  to stress once more that the volume control 
is best regarded as a tap, turning on the signal and letting more through to 
drive the output stages towards their maximum. As for the rest, they wil l  be 
labelled i n  some way-sometimes confusingly, with clever symbols, due 
to the problem of inc luding information i n  a very smal l  space. 

Fi lters-treble and bass-are fai rly popular and some sort of fi lter control 
may appear on even a medium- priced ampl ifier. U nfortunately, if it has 
claimed very l ittle of the manufacturing cost or  design effort, the filter is  
un l ikely to be of much practical merit. Fi lters on the cheaper amplifiers and 
tuner-amplifiers seldom provide a good filter action, and i n  that case one 
may as wel l  use the tone controls to achieve the same effect. The same, a las, 
is true of some of the more expensive models. 

A low-pass filter, as its name implies, passes signals below a certai n  
frequency. I n  other words i t  is a 'h igh'  or  treble fi lter, possibly operating u p  
i n  t h e  8-1 OkHz region.  T h e  rate o f  attenuation o f  t h e  filter action-its steep
ness-is important, and a wel l designed fi lter g ives a fairly steep cut. Roug h 
sounding signals, exhibiting certa in  kinds o f  distortion, or  signals with an 
accompanying h igh whistle, can be cleaned u p  to some extent by filtering 
them in this way. A few manufacturers refer to 'scratch'  fi lters-a term left 
over from the days of 78rpm records. Some of the best fi lter designs offer 
control over the rate of attenuation. 

O bviously such a fi lter has its uses-when programmes of doubtful 
qual ity are reproduced. H owever, some of the more devoted h i-fi enthusiasts 
seem to attach more importance to the low-pass fi lter than to a nything else. 
l t  is  surely a curious practice to spend a great deal on securing an enormous 
bandwidth, only to cut it down to mid-fi most of the time. The aim should be to 
seek good programme material ; if you have plenty of that to listen to, you will 
find the fi lter is practically redu ndant. B ut you cannot win all the time; 
hence the filter, which will (or should) ruthlessly chop your frequency 
response while removing the 'whiskers' from the more hairy kinds of signal. 

A hig h -pass fi lter lets signals through above a certai n  frequency and 
atten uates everything below that frequency. This faci l ity appears on  the 
amplifier as a rumble filter, operating at around 30Hz. If  this fi lter is in constant 
use it may mean that the turntable is not good enough for the system I 
H owever, some amplifiers have a bui lt-in cut at a low frequency, and some 
experts believe it is good practice to remove the very lowest (up to about 
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30Hz) i nformation-or rather, the random i mpu lses of large amplitude that 
may arise. They would perhaps except the finest professional, monitor-class 
systems in which the loudspeakers may be capable of reasonably accurate 
reproduction down to about 20Hz. 

A gadget cal led a ' loudness control', found on a few B ritish u nits and on 
very many imported models, has been the subject of controversy for a long 
t ime.  Those who first i ntroduced it believed they did so on a scientific basis, 
and they have been fol lowed by many manufacturers who assumed they 
could not se l l  their product without this facil ity. To cut a very long story 
short, the tonal  balance in reproduction is upset when we l isten at low 
sound levels, and the loudness control circuit is designed to apply some bass 
l ift (and sometimes a smaller amount of treble l ift) in order to restore the 
balance. There is no standard practice, and the boost of the control is some
times absurdly great; but for those who wish to check what happens, the 
response with the control i n  use wi l l  usual ly be found in  the test report on the 
ampl ifier. 

With high fidel ity systems the result of switching in the ' loudness' control 
is nearly always very unreal istic ;  but i n  any case h i -fi running at real istic 
sound levels is i n  no need of special  response contouring. (Cheap, no-fi 
players may benefit to some extent from synthetic bass, promoted by a 
boost.) lt seems, then, that systems so often provided with the loudness
control have the least need of it. If a change of response is favou red for low
level l istening, a touch on the tone controls wi l l  provide all that is necessary. 
H i -fi equipment with a non-switchable loudness control  cannot possibly 
be regarded as acceptable. 

Adjustment of stereo balance is essential; hence the balance control, 
affecting relative gain i n  the channels. l t  is not used a great deal but wi l l  be 
needed if there is obvious unbalance i n  the stereo signals. Slight unbalance 
could arise at the pickup end of the chain, or there might be some feature of 
the recording, susceptible to partial  correction (though a real ly fau lty recording 
cannot be entirely corrected) .  

The stereo 'sound stage' establ ished across the region between the 
speakers is shifted by the control, as a l ittle experiment wil l  prove. An amplifier 
with dual volume controls, concentric or separate and one for each channel, 
does not have a balance control .  But a separate balance control is usually 
favoured and is the easiest to use. lt  may produce only a few dB difference in 
the channels, or it may fade one channel out at maximum travel .  

M uch less widely featured are channel  switching controls. One kind of 
control, moderately useful, reverses the left and r ight channels. Another, 
rarely included, changes over the 'phasing'; but i n  any case a speaker phasing 
error is  simply corrected by reversing the wires on one speaker, and we 
hard ly need a control to help ! Famil iar  switch controls are stereo/mono 
selectors and controls associated with tape recording.  Then there are meters, 
such as those 'level'  meters that indicate the signal going through to drive 
the output stages (they do not tel l  you about your  output power) . 

Some ampl ifiers are designed to drive more than one pair  of loudspeakers 
and therefore have the appropriate switching for combinations of speakers. 
Remember, though, that in the absence of such controls, it cannot be taken 
for granted that the amplifier wi l l  be happy with extra speakers in paral lel  
with existing speakers. The result of para l lel ing speakers is to lower the load 
impedance, and this must not be done unless the i nstruction handbook is 
specific on the point. If  i n  doubt, ask the amplifier manufacturer. An i ncidental 
comment: speakers in series raise the total impedance (add the individua l  
figures) but th is  arrangement of speaker loads is hostile to h i -fi though i t  
does not  damage amplifiers. 
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B udget stereo 
Although everyone making a major purchase has a budget in mind, 

the expression 'budget stereo' has fai rly wide currency and is associated with 
economy-class systems. l t  seems to have become a subject in its own right, 
and certainly the sales of smal l  stereo outfits are very considerable. Many 
people, i ncluding some who would otherwise buy stereograms, are sufficiently 
i nterested in above- average sound qual ity to spend up to about £1 00 on 
audio, although they would probably not feel the sort of enthusiasm that 
leads to a system costing over twice that figure.  That is not to say that 
'budget stereo' is  exclusively beginner's territory; the musically incl ined 
would derive great pleasure from a fi rst h i -fi purchase at a much higher 
level of qual ity. 

lt is largely a matter of genuine appreciation of music, avai lable cash, size 
and convenience. As for the last factors, many of today's matched outfits 
and i ndividual u nits appeal because they are smal l  as wel l  as fai rly cheap. 
They suit the user who finds it d ifficult to accommodate new objects in  a 
sma l l  room that is a lready normally furnished (wal l -mounted speakers may 
be the solution) . They may also attract the man who has plenty of space but 
no incl ination to devote much of it to hi -fi .  A low- powered outfit is suited 
to a smal l  room, but i nsta l l ing it in the spacious lounge is decidedly risky, 
especial ly if the room is wel l  furnished and contains a lot of sound-absorbing 
materials. An u nderpowered system can sound very strained and unreal istic 
in a large room, and there is the danger that matters wi l l  be made worse by 
the poor signal -to- noise performance of an inexpensive set- up working 
under adverse conditions. 

Assuming more favourable conditions, what are the features of a n  economy
class outfit ? For a start, extreme economy is not a feature. O nly a few people 
can produce something small but good for £50-60, and usually they put a 
lot of effort i nto it. The most obvious way to make savings is to construct 
some of the equipment, with speakers as the fi rst choice. For people who are 
neither technical ly minded nor handy with tools and materials the advice is
wait unti l  the min i -budget has grown. 

Simple audio units, wel l  suited to shelf mounting, will appeal to most 
people, and the variety is reasonably wide. Controls and faci l ities are reduced 
to basics, and one of the main aims is to obtain  the most generous power 
rating for the money (about 1 OW per channel can be expected) .  Small  h i -fi 
speakers, as already i ndicated, are generally among the least efficient, and 
so we have an awkward situation.  Adequate power is needed to drive the 
speakers, but the ration of watts is smal l  because of the budget. The best 
that can be hoped for is a reasonable compromise. 

The outfit will be completed by one of the few inexpensive players and a 
magnetic cartridge that can be tracked securely by the pickup arm. FM radio 
can be added at some other t ime.  B e  warned that very cheap amplifiers and 
systems are characterised by restricted power del ivery. A tempting mid - range 
power may be quoted, but tests usual ly show that performance falls off 
seriously towards the extremes of the range, and the signal -to- noise ratio is 
often poor. l t  is simply not real istic  to expect the stronger features of genuine 
and complex h i -fi systems at very low prices. 

A few other g uidelines. Where the power rating is necessarily rather low, 
pay special attention to impedance matching as this will ensure that the 
best possible transfer of power is achieved. l t  is s i l ly to waste a ny of the 
smal l  ration of watts. This is  merely a matter of attending to the nominal  
matching value-usual ly 8 ohms with transistor amplifiers, unless there is 
some instruction to the contrary (as there may be with some imported u nits) . 
There are plenty of speakers of this nominal impedance--and lower-to suit 
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budget stereo. Power ratings of loudspeakers are of no consequence at a l l  
i n  this context, since a n y  popular bookshelf speaker is happy with any smal l  
amplifier as far as input wattage is concerned. 

lt  is hardly surprising that enthusiastic amateurs, a nxious to make a start, 
think up schemes that seem to offer short-cuts to stereo. They think of 
obtain ing further service from amplifiers salvaged from stereograms; they 
propose using cheap record changers or u nidentifiable speaker u nits that may 
have thumped away loudly i n  a stereogram but wil l  be of no use i n  h i-fi 
a rrangements. Experiments with old components may be interesting but 
cannot be expected to contribute a nything of merit-even at the modest 
budget stereo level .  

Using headphones 
To some people the idea of clamping headphones on one's head to l isten 

to music is amusing, even absurd. They associate headphones with the radio 
'ham' and experimenter, l istening to messages at communications qual ity, or  
perhaps with professional users who have to conc,entrate on the i nformation 
and exclude u nwanted noises. B ut modern headphone reproduction is of 
excellent quality, and the twin - channel d irectional information of this form 
of stereo (or, if you prefer, binaura l )  reproduction is very marked. 

I n  fact the use of headphones has been rapidly i ncreasing and very many 
l isteners find it convenient and peculiarly satisfying to retreat i nto their 
private world of sound-late in the evening, for example, when they would 
disturb others with the h i -fi and in  a ny case would find low-level loudspeaker 
reproduction very tame (loudness controls notwithstanding ) .  H eadphone 
reproduction can be at any level you can bear, and no-one wil l  be any the 
wiser ! If you listen to 'phones very often (and some people are practically 
addicts) you miss a great deal that loudspeaker stereo can provide, but that 
is not to deny that the headset can be a great convenience or that the repro
duction can have considerable real ism, refinement, wide response and other 
desirable features. 

The qual ity via the more expensive models, costing about as much as a 
small  speaker, will  surprise many l isteners who have not yet taken headphones 
seriously. A wide range of cheaper headsets, centred on a figure of about £8, 
can a lso g ive great pleasure i n  occasional use, although they do not exhibit 
the very low distortion, excel lence of transient response and general airiness 
and del icacy of sound that the most advanced models can provide. 

The great majority of 'phones i ncorporate moving-coi l  u nits-like tiny 
loudspeakers-but a few electrostatic transducers have reached the market. 
Using good headphones one becomes very aware that one is in c lose touch 
with the characteristics and quirks of the recording or  broadcast and that 
room effects have been excluded. 

Most models, at most prices, a re n icely made, not excessively heavy, and 
fitted with soft earpads shaped so that there is good coupling to the ears. 
H owever, the range of mechanical adjustment of the earpieces is sometimes 
very l imited. M uch is made of the fact that the sound-stage swings around 
with movements of the head; but that is exactly what one expects wil l  
happen, and it is hardly l ikely to bother the person who settles down quietly 
to l isten.  H eadphone reproduction is just 'different' from speaker sound, and 
the sensible l istener would hardly expect it to be otherwise. More serious is 
the tendency of the forgetful user to stand u p  suddenly-an impulse he has 
to learn to curb, especia l ly if the connecting lead is short ! 

The majority of modern transistor amplifiers have outlet sockets for head
phones. Most often these are for low-impedance 'phones (roughly 8-50 ohms) 
and if some different arrangement is i ntended there wi l l  be mention of it in  the 
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specification.  I n  the conventional arrangement the socket is l inked to the 
ampl ifier's output stages via l imiting resistors, the aim being to obtain a good 
signal -to- noise ratio, with a convenient rotation of the vol ume control, with 
the headphones in use. Without such an arrangement the sound level through 
the 'phones would suddenly reach the u nbearable level with just a touch on 
the volume control .  

Headphones produce high levels with inputs of less than a watt, and 
therefore the questions of power rating d iscussed earl ier are not relevant. 
I mpedance matching is not very critical, and any headset of nominal ' low' 
impedance can be plugged i nto an amplifier having the appropriate faci l ities. 
l t  is often the case that plugging- in mutes the speakers. 

To choose a headset, make up you r  mind about the price l imit, l isten to a 
few examples, and check the amplifier specification or i nstruction manual .  
Consider the range of headset adjustment as wel l  as matters of general 
convenience, according to the amount of headphone l istening you expect to 
enjoy. Pay attention to headset weight and ear comfort if you propose to 
spend hours each week in you r  private binaural  paradise. 

If  the amplifier has no socket, this does not make headphone l istening 
unduly difficu lt. The connection can sti l l  be made via the l imiting resistor-a 
point that wil l  be covered in the next booklet in this series. Alternatively, use 
one of those very convenient connecting or junction boxes. There are u nits 
that provide headphone/speaker switching, volume control on each channel 
and outlets for two or  more headsets. The problems that many people fear 
they wil l  encounter simply do not exist. 

A final note is closely related to advice a l ready preferred on the subject of 
'budget stereo'. Obviously a system for headphones can be cheaper than 
any other, but the decision has to be made at the start to exclude speakers. 
There are one or two smal l  headphone amplifiers which produce just enough 
power to drive a couple of headsets. A typical outfit would include a low-cost 
turntable u n it (a magnetic cartridge could be used) and, perhaps, a radio 
tuner. A tape recorder could be connected if required. 

Playing 78rpm discs 
Many record-collectors, especially those who have taken an i nterest i n  

audio over a number o f  years, sti l l  possess 78rpm records a n d  derive pleasure 
from an occasional l istening session. A wel l  cared-for 78 can sound very 
acceptable and the si lky surface noise of an u nworn disc, played with a 
modern magnetic cartridge fitted with a stylus of the correct size, is not 
unduly obtrusive. Better to reproduce this noise and hear the recording 
properly than to filter away at least half the response. Enthusiasts sometimes 
propose using ceramic cartridges for 78s but the attraction of cheapness is 
offset by the risk of emphasised surface noise, which may sound gritty. 

H owever, it is becoming more d ifficult to make provision for playing 78s. 
This is because few of the best turntables, so attractive for h igh-grade stereo, 
have the 78rpm speed. There is l ittle demand for this speed, of course, and we 
cannot expect manufacturers to allocate cost to an obsolete feature. 

For those who find a turntable that offers this speed plus the other features 
required for a modern system, the way a head is a l ittle easier. As far as the 
d isc equipment is concerned, the best choice is an arm with a p lug- in  
headshell .  A second headshell can be purchased, and i n  th is  one can fit a 
cartridge with 78 stylus. Leading makers supply 78 versions of certai n  models 
of cartridge and stylus (Goldring and Shure, for example) . If  a high-class stereo 
magnetic is to be used, the other cartridge can be similar in principle-that is, 
magnetic and stereo-but perhaps a cheaper version if there is one. 
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Since the 78 set-up (used as mono) wil l  inevitably require a greater 
tracking weight than is customary for stereo LPs, the headshell can be loaded 
with a small piece of metal representing the difference between the two. 
Thus the pickup arm setting can remain undisturbed. B ias correction can be 
ignored for 78rpm and the arm left at its stereo setting at a l l  times. 

That is one method enabling 78s to be taken i nto account at the planning 
stage. A couple of electrical snags of a minor kind remain.  The 78 pickup wi l l  
probably generate a h igher s ignal  voltage than the stereo LP counterpart, but 
correction of the d ifference, other than with the volume control, is hard ly 
worth whi le. Modern amplifiers do not include any response equalisation for 
78s, and therefore the reproduction wil l  have inaccuracies right through the 
range. Some experiment with the bass and treble controls wil l  modify the 
effects of the bui lt- in LP equal isation and yield a compromise that should be 
acceptable. 

Buying secondhand 
Few people wil l  need reminding that used equipment should be carefu l ly 

i nvestigated before money changes hands. Perhaps the best secondhand 
buy is an item with a known history-possibly the property of a friend. You 
may know that it has had the kind of carefu l use you yourself would g ive it. 

H owever, when confronted by a strange piece of apparatus with a n  
attractive 'asking price' you may feel encouraged t o  try i t  o u t  and inspect it 
c losely. G iven the faci l ities for a proper trial you should be able to learn a lot 
from l istening, and an inspection may reveal signs of either recent attention, 
such as a works overhaul, or  i nterference with vital parts. 

Used loudspeakers are often good propositions. They are not usually very 
complicated and gross carelessness or a system fault would be needed to
damage them. Of course, a speaker can go faulty but a careful check with
music at a real istic level should tel l  you what you want to know. After that 
it is mainly a matter of inspection for cabinet blemishes. 

Mechanical items such as pickup arms wil l  probably reveal a ny serious 
faults-check for pivot stiffness, distorted fittings, damaged terminals-but 
electronic equipments of a l l  types present many hazards, roughly in pro 
portion t o  t h e  number o f  components incorporated. Listen for distortion, try 
the controls and, especial ly, check that the signal-to- noise performance seems 
normal .  Modern u nits, particularly British products and the imported ones 
coming in via large and establ ished distributors, can be serviced if necessary. 
Rare models should be avoided. 

Pickup cartridges are reasonable propositions. A fau lty cartridge body 
(containing fixed parts, coi ls, magnet and what- not) is not often encountered. 
The most l ikely fau lt is a distorted or otherwise damaged stylus assembly; 
or  you may not be sure of the condition of the stylus tip. Either way you have to 
consider stylus replacement and will have to bear in mind that, if the cartridge 
was a n  expensive model, the stylus assembly a lso wil l  be fairly expensive. 
Replacing the stylus does, however, restore the used cartridge to new 
condition.  A few models, notably Ortofon moving-coil and Decca, go back 
to the works for servicing. Do not buy exotic cartridges unless you know that 
replacement styli a re avai lable. 

Turntables are tricky items. A recent model, running sweetly and quietly, 
may seem a reasonable purchase. B ut if the un it is a potential 'rumbler' the 
fault will have to be very bad before you can recognise its nature o n  the 
basis of a short inspection and trial .  l t  is more l ikely that you wil l  have it 
careful ly i nstalled along with the pickup before the rumble becomes apparent. 
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6 WHERE TO LISTEN 

FI RST TH I N K  of budgets and short- l ists but do not delay too long before 
making sure that the equipment meets requirements as a convincing and 
natural reproducer of music and speech .  Recommendations, technical advice, 
comparisons of data : useful as these things are, there is no substitute for an 
audition.  At the final stage your  own tastes and preferences come i nto play 
and, whi le consideration of technical  matters can guide you towards suitable 
types of equipment, your  choice wil l  sti l l  be influenced by your  idea of how 
music should sound. 

lt should be obvious that a system purchased without an audition might 
meet a l l  known technical  requirements, for your  careful researches could 
ensure that nothing was forgotten .  I ndeed, a system assembled on the advice 
of experts who hear a g reat deal of audio might turn out to be first- rate if you 
accepted it without hearing it first. On the other hand, it might not. Most 
people with systems-or even i ndividual  items (e.g. speakers)-i n  mind 
can learn a lot from well conducted demonstrations. 

Despite the evident need to hear h i -fi, to a l low for subjective comparisons 
and to check facts about audio against the reproduction, many would-be 
owners seem i ntent on finding short-cuts. That much is clear from the 
questions they ask-typically ' I  want the best possible sound from organ 
(or vocal, or orchestral )  records, so which type of equipment should I look 
for ?' The best h i -fi is the sort that presents everything faithful ly, and it  
real ly is necessary to hear what is i nvolved. 

The man who can have the whole system brought to his home for a tria l  
is  fortunate, though there is  no doubt that the domestic room is the place in 
which to audition a sound system-or loudspeakers-intended for use there. 
For many people, buying h i-fi i nvolves a visit or two to showrooms and shops, 
and the choice, not uninfluenced by previously gathered advice and technical  
i nformation, wi l l  be made there. 

This brief account cannot cover a l l  the possible contrasts to be found i n  
retai l  establ ishments, b u t  it is  safe t o  say that a sampling o f  the m w il l  make 
you famil iar  with the ways of salesmen-the small dealer with the l imited 
selection, the big organisation with a vast array of h i-fi, the enthusiastic 
assistant who wi l l  tal<e you for a ride on his 'comparator', the man whose 
professional opinion is in sharp confl ict with the story you heard from his 
rival down the road. If  you persist you may reach the consu ltant type who is 
not on ly quietly knowledgeable but a lso lets you listen i n  peace. 

Some retai lers prepare typical combinations of equipment, ranging from 
l ow-budget to advanced h i -fi, and keep these ready for demonstration. This 
is a very sensible idea, and the assembly of a system in this way does not 
prevent the substitution of an a lternative item at a late stage, once the buyer 
knows he is on the right l ines as a result of a quick demonstration that is 
avai lable without delay. 

Another opportunity to sample stereo is provided by exhibitions-hot, 
tiring and sometimes confusing yet a lways fascinating.  Sonex and the 
I nternational Audio Festival and Fai r  are held in the London area i n  spring and 
autumn respectively, and similar shows have been held at Harrogate on 
several occasions. Sonex presents mainly component h i -fi and not  very many 
real ly questionable items find their way i nto this show. The larger Fair is not 
i ntended to be a hi -fi exclusive a nd, although most of the big names i n  h i -fi 
are represented, the newcomer may be confused by types of product that are 
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difficult to classify (the old expression 'mutton dressed as lamb' may serve 
if nothing more technical comes to mind).  

From time to time there are smaller shows that depend on the enterprise 
of i ndividual  manufacturing companies or retai l  concerns. In addition some 
retai lers arrange h i-fi concerts either on their own premises or in suitable 
hal ls. A smal l  concert can convey an impression of stereo as it works i n  
domestic conditions; a larger o n e  is more impressive a n d  entertaining but is 
less immediately relevant to the needs of the buyer. 

The visitor to an exhib ition is l ikely to come away with a mixture of 
impressions. He can hardly fai l  to grasp the h i -fi conception and note the 
cost or acknowledge the manufacturers who, knowing what they are about, 
are so obviously at pains to put the music first-to let performance speak for 
itself. Other exhibitors simply make a lot of noise, hoping to attract the 
crowds. Shows of this sort are never ideal places for serious l istening to every 
possible purchase: there is too much d istraction, and some of the demon
stration rooms are about as suitable as a rai lway station for a comfortable but 
concentrated audition.  We can only hope that the methods of the more 
musically l iterate exhibitors wil l  be noticed by the rest. lt is true, of course, 
that a visit to an exhibition is worth while for technical reasons, for a show 
brings together many competing products and can aid the enthusiast who is 
revising h is short-l ist. 

S ince the advice just offered started with a reminder to l isten to music, 
it can finish with a warning about 'technical'  tests. Resist the temptation to 
judge equipment with the aid of sine waves and other tones. These, the 
professional tester's tools, are for i nvestigation of specific aspects of per
formance and most of them can be of value only if you are competent with 
test instruments. What you are l istening for is the splendid real ism of high 
fidel ity-a natural, u nspectacular qual ity of sound, fu l l  of detai l  and freely 
reproduced, good enough to remind you of the rea l  thing. 
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7 AU D I O  ACCESSORIES 

O D D S  AN D ends of a l l  kinds wi l l  be found on the shelves of the h i -fi show
room. Some of these are luxuries, some make for convenience or extend the 
uses of audio equipment, and some are essential for the correct functioning of 
audio systems. l t  is  sensible to make a small a l lowance for certai n  minor 
items, the choice of which wil l  depend o n  the user's i nterests and the fittings 
a l ready provided on his disc or  tape equipment. Such essentials as replace
ment styli and recording tape are not accessories in this context. 

Starting with the necessary rather than the merely desirable, we must 
consider the pickup fittings, especial ly the lift/lower control which is so 
necessary for safe and sure handling of a l ightweight pickup. M ost i ntegrated 
players and many separate pickups have bui lt- in devices but a few of the 
least expensive arms are not so equipped. The control can be a simple device 
with a straight mechanical action or  a more elaborate gadget with a damped 
action (Colton, Decca and others) , and either type can be mounted beneath 
the arm tube. M ost have some kind of horizontal rest or  cueing bar which 
contacts the pickup arm. For the indulgent there is a Decca motorised device 
intended for remote control .  

A bias (sidethrust) corrector is now regarded as a n  essential part of a 
modern l ightweight stereo pickup. Most pickups have such a device, but 
it may be possible to obtain  one i n  a very few instances where the arm was 
supplied without this fitting. The manufacturer should be consulted. There is 
no point whatever in trying bias correction on a heavy tracker or on a com
ponent that i ntroduces excessive pivot friction. Setting - u p  checks-bias, 
tracking weight, tracking error-provides a subject worthy of detai led 
treatment, which is reserVed for the next booklet in  this series. 

The pickup on an integrated player, of the transcription or  a ny lesser type, 
wi l l  be fixed in position, and any adjustment wi l l  be restricted to the headshel l  
i n  which there may be some provision for moving the cartridge to and fro. 
With a l l  pickups, and especial ly when i nstal l ing a separate pickup arm-and 
subsequently when changing cartridges-it is necessary to make a tracking
error c heck. Whatever the arrangement, the accessory is an al ignment 
protractor ( H owland-West, S M E, etc.) . Once the pickup is in use it is  essential  
to remove any small  accumulation of fluff gathering o n  the stylus, and a very 
smal l, soft brush is suitable. The kind supplied in a chi ld's paintbox is suitable, 
but a special  brush is included in the Schweizer range of accessories. Clean 
the stylus tip occasional ly:  use alcohol for stubborn encrustation or a cleaning 
kit ( M etrosou nd, B i b) for mi ld contamination. 

The calibrated tracking weight adjustment on a good pickup may in some 
cases be at least as accurate as a nything provided by a separate check with a 
gauge. B ut sti ll  a balance or gauge will be needed i n  many cases. The 
device may be simple, cheap and accurate enough for the medium to h igh 
range, or  it may have a much smaller margin of  error, appropriate for setting- u p  
operations with pickups that track a t  a gram or  so. There i s  no point i n  talking 
about adjustments of !-gm. unless the method of measurement is very precise. 
Transcriptors, Shure and Colton are among the special ists. 

There is a certain amount of controversy about record-cleaning methods
but no doubt at a l l  that every day some expensive discs are damaged by over
enthusiastic cleaning. Methods may be selected according to the problems 
arising from dust and static electricity, but the first requirement is to keep 
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dirt away, thus avoiding the situation where rigorous and possibly damaging 
cleaning routines become necessary. lt  is safer to leave well alone than to 
apply methods that may have unpredictable consequences. Above a l l  avoid 
cleaning preparations and a ny messy or  abrasive methods if you are interested 
in h igh qual ity sound and maximum signal -to -noise ratio.  H owever, there are 
appliances designed to discourage dust and tame static charges (C.  E. Watts, 
B i b  and others) . Soft record - cleaning cloths are useful for gently removing 
large dirt particles (they do not, and cannot, clean grooves) . The heavily 
impregnated kind of cloth comes u nder the heading of 'messy methods' and 
should not be used o n  discs from a hi -fi col lection. 

Other items include test and demonstration d iscs, stroboscope devices 
for use on a turntable that has no i n -bui lt strobe, anti-static mats for turn
tables (Cotton, Metrosound) , record and tape indexing aids, equipment 
cleaning cloths and l ubricants, record wal lets and protective outer sleeves, 
carrying cases and storage cabinets. 

For the tape user who wishes to take a more active i nterest, perhaps by 
exploring the possibi l ities of creative recording, there are many editing aids 
including splicing tools, jointing tape and coloured tape. For maintenance 
there are kits of useful items ( B ib, Metrosound, BASF, Phi l ips, etc.) to speed 
such tasks as head cleaning.  Although many users are not yet aware of the 
fact, the tape in cassettes can be withdrawn for editing or repai r  of breakage, 
and B i b  have devised the accessories. There are a lso cassette tape- head 
cleaners-a standard cassette contain ing a soft tape which is run past the 
heads, removing deposits which are hosti le to h i -fi frequency response. The 
same basic method can be used on conventional spool tape machines. Other 
items are head demagnetisers, remote controls and a large range of micro
phones from which the enthusiast can choose (highly directional, non 
directional, moving-coil, r ibbon) according to the nature of the recording 
and tape equipment. 

Many users wil l  a l ready possess the tools and sundries that may be 
needed for audio odd jobs. Otherwise, outstanding items are a set of small 
screwdrivers, side-cutters or  a wire-stripping tool, long- nosed pl iers or 
tweezers, a n  i nstrument soldering i ro n  and some resin-cored solder. The 
average enthusiast needs no reminding that the rest-odd plugs, tape, wire, 
screws and more screws-wil l  accumulate with no apparent effort on his 
part. 
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8 LOU DSPEAKER LAB RE PORT 

TEST R ES U LTS on a group of loudspeakers first appeared in the J uly
1 971 issue of Hi-Fi Sound. Examples of frequency response traces and
impedance curves are included elsewhere i n  this booklet. Prices are those 
rul ing at the time the report was prepared . 

AR3a 
Brief Specification. System :  acoustic suspension. Drive u n its : 1 2in .  bass, 
1 tin.  mid - range, ;lin.  hf. Power requirement: 25W rms per channel, minimum. 
Rating : sustained input of 1 1  W rms at any frequency; 23W for at least 30 sec. 
Weight:  531b. D imensions:  25 x 1 4  x 1 1  tin.  D istributors : Bell & H owell Ltd, 
Alperton House, B ridgwater Road, Wembley, Middlesex. Price: £1 78 in teak 
(other fin ishes avai lable) . 

Comment. We were already famil iar with this model . Renewing o u r  
acquaintance w e  t h i n k  it sou nds a s  smooth, 'flat' a n d  Jacking i n  i ntrusive 
personal ity as ever. Wel l i ntegrated output, with plenty of detai l  and a n  
unmuddled bass that is as good as w e  would expect from s u c h  a compact 
system. lt is inefficient and needs a big i nput. Low distortion is obvious at 
first hearing. I n  fact the measured figures were 1 .8% at 50Hz with low 
readi ngs, not exceeding 1 %, elsewhere in the range--the manufactu rer's 
publ ished data are evidently real istic. The AR impedance curve shows a 
4-5 ohm average with a rise to 20 ohms at 45Hz. O u r  lowest measured figure 
was 3 ohms. Frequency responses are with controls at maximum setting 
( upper trace) and mid-position.  N ote the downward trend of the upper range. 
Even if it is  beginning to sound marginal ly dated, it is sti l l  a very good loud
speaker, though frighteningly expensive. 

J B L  431 0 CO NTRO L M O N ITO R  
Brief Specification. System :  vented system, tuned t o  28Hz. Drive units : 
1 2in .  bass (free-air resonance 27 Hz),  5in.  mid-range, 2in.  hf. Crossover 1 ,500 
and 7,000Hz. Frequency response: 30-1 5,000Hz ± 3dB, on axis. I mpedance: 
8 ohms nominal .  Power handling : a 35Hz sine wave at 50W produces not 
more than 1 %  distortion.  D istributors : Feldon Recording, 1 26 G reat Portland 
Street, London W1 . Price : £1 40 in grey finish. Domestic version at same price. 

Comment. Designed to be at its best with pop music programmes with their 
bass emphases and colourful mid- range sounds. We have heard both this 
system and the bigger monitor i n  studios and acknowledge their merits in such 
environments. At home the 431 0 sounded too bright and hard (mid-range 
control only mid-way) and very coloured, though reveal ing of detai l ;  and on 
a l l  non-pop sound we felt cheated of  bass. The speakers accept hard use, 
as is to be expected. They exhibit very high subjective efficiency for h igh- level 
playback. 

The response trace (one each for controls at minimum, mid-setting and 
maximum) is somewhat u nconventional, lacking i n  extreme highs and lows, 
but there is an obvious 'presence' effect, recognised at first hearing. D istortion 
better than 1 %  at the worst point and exceptionally low through the range. 
A 'power- house' speaker, well suited to hard rock I 

61 



B & W DM3 
Brief Specification. System : tota l enclosure with membrane Q control ler. 
Drive u n its : bass un it 1 3  x Bin. with laminated g lass fibre cone, plus Celestion 
hf un it and STC u ltra hf. Frequency response: better than ± 5dB, 40-25,000Hz. 
Power handling : 1 5W rms. I mpedance : 8 ohms nominal.  D imensions: 
28! x 1 5t x 1 1  !in. Weight: 531b. Manufacturer:  B & W Electronics Ltd, 
Littlehampton Road, Worthing, Sussex. Price: £63, teak or walnut (other 
fin ishes avai lable) . 

Comment. Tests were made with the hf control 'on' and the level control at 
mid-position. We measured 5% distortion at the extreme bass end ; the fig ures 
were very low elsewhere in the range. The frequency response trace is 
pleasing-as smooth as the speaker sounds. O bserve the impedance rise i n  
t h e  mid-range, where i t  is required t o  push i n  t h e  power. I n  this connection 
note that the speaker is rated at 1 5W, so it is  a partner for medium-weight 
h i -fi rather than the most potent of today's systems. 

The D M 3  is well establ ished but sti l l  looks and sounds good against the 
competition. Its outstanding virtue is the smooth middle and top-end sound, 
evidence of wise choice of treble u nits and attention to crossover fi lters. 
Upper bass too fulsome at times but susceptible to control by placing the 
speakers on tables or pl inths (accessories are avai lable) . Stereo presentation 
stable and realistic and there should be no positioning problem from this 
point of view. 

DVNACO A-25/1 1 
Brief Specification. System :  Aperiodic, with friction- loaded vent (acoustic 
resistance) . Drive units : 1 Oin. bass and two hf un its. Crossovers : 1 ,500 and 
8,000Hz. Impedance: 8 ohms nominal .  Rating:  35W short-duration sine-wave 
signals. D istributors : Howland-West Ltd, 2 Park End, South H i ll Park, 
London NW3. Price: £32. 

Comment. Tests were made with the control in the normal position.  Distortion 
about 1 0% in the extreme bass (it is curiously d ifficult to reconcile this with 
what is heard) but less than 1 %  through the rest of the range. The impedance 
curve is a reflection of very effective damping at the low end and lends 
support to the makers' claims. lt  a lso helps explai n  why the speaker can be 
driven to high levels successful ly. 

We l iked this simple but effective design.  A pair of A25's sound surprisingly 
'big' as a stereo source, so that we have come to view the speaker as a 
miniature monitor. With a pleasing treble/bass balance and abil ity to accept 
large inputs, this speaker is one of the better 'compacts'. The sound is 
remarkably honest and the superior stereo presentation is i n  accord with the 
facts i ndicated i n  the polar response. 

Also included in the original laboratory report wers: KEF Cadenza, Wharfedale 
Dovedale 11/, Leak 300 and Celestion Ditton 120. 
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S H U R E  V-1 5 Type 1 1  
( I m p roved) S U P E R-TRACK 

with bi-ra d i a l  e l l i p t ica l  
sty  Ios  (0.0002' x 0.0007") 

- 1 5° tracki n g - u n i q u e  
"f l ip-action" bui lt-in styl u s  g u ard. 

IPie:;e se�m-;;�nfor�l i o n  ��'h;--l 
1 S H U R E  V-1 5  Type 1 1 .  ( I m p roved) 1 1 N a m e  I 
I Address-- 1 
I

�----� 
I 

: n  1 
I Shure Electronics Ltd. I 
L��ckfri�R� London SE 1�1: 01 -928 34�J 
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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 warranty - 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 AUOO
283 FLEET RD, FLEET, HANTS. tel : 5053



Garrard SP25 Mk lll 
the low budget Hi·Fi deck 

_that isn't built ·like one 
. •  , > 

Garrard experience builds more into a low budget 
Hi- Fi deck. More quality ; more plus points ; more 
value. Compare these features for £ 1 5·85 
(recommended price) : 
o Automatic play of single records at 33?,, 45 and
78 rpm. 0 Low resonance tubular aluminium 
pick-up arm. o R esiliently mounted cou nter
balance weight. D Stylus force adj ustment 
calibrated 0 to 5 grams. o Finger tip control bias 
compensation. D Viscous damped cue and pause 
control. o Slide- in cartridge carrier. D 1 Ot inch 
non-magnetic turn,table. D 4-pole indu ction 
motor. 0 Performance : wow and flutter better 
than 0.1 4% rms. Rumble (relative to 1 .4cm/sec 
at 1 OO H z) better than -46d B. This performance 

meets D I N  45-500 Hi- Fi Standard. D Black and 
silver finish as standard. Wooden base and rigid 
plastic cover available .  

These are hard facts about features that have 
earned critical acclaim in the audio press for the 
Mk I l l-latest in a line of quality low budget 
record players. 

For ful !  details of this and other Garrard decks, 
write to Garrard ,  N ewcastle Street, Swindon, Wilts. 
Or ask your Hi- Fi dealer for a demonstration today. 

c;:� 
A PLESSEY QUALIT Y PRODUCT • 
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Buyi ng H i - Fi  
can be a 
tricky business 

So many models .  Too many techn ical ities. B its and pieces which 
you have to solder together and carefu l ly adjust. Or complete 
l i ke- it or l ump- it "systems" which offer you no choice of important 

th i ngs l i ke speakers and picku ps. You cou ld spend a fortune  and 
sti l l  be d isappointed . 

U n less you come to Mastersou nd 
We'l l  g ive you as much he lp and advice as you need . I n  our  new 
Showroom you ' l l  f ind on ly the best equ ipment i n  every price 

range. We can arrange a demonstration without obl igation in 

you r  own home ( if you l ive with in  30 mi les of M uswel l  H i l l )  
and  when you 've decided on the  r ight combination, we' l l  i nsta l l  
it, free of  charge-to make sure you  get optimum performance. 
Then we' l l  add a fu l l  year's guarantee covering labour as wel l as 

parts. 

Sou nds too good to be true ? F ind out for yourself. 

Ca l l  in or telephone 

MASTERSOUND 
Electron ic  Services
Limited 

1 52 Fortis G reen Road, M uswe l l  H i l l ,  London N 1  0 3 D U .  

01 -444 7788 01 -368 8891 (ansaphone) 



The media . . .  

M S  077 M S 400 M S 700 

The Mordau nt- S h o rt ra n g e  of q u al ity l o u d s p eaker syste m s  . 

• • . for the utmost. 
W h e n  yo u c h o o s e  yo u r  h i g h - fi d elity a u d i o  eq u i p m e nt ,  yo u w i l l  b e  
s e e k i n g  n o t  t h e  req u i s i te c o m p o n e n ts i n  t h e m s e l v e s  o r  t h e i r  
res p ect ive p a rt i c u l a rs a n d  tec h n i ca l i t i e s ,  b u t  t h o s e  u l t i m ate o bjec
t i v e s ,  t h o s e  b e n e fi t s ,  w h i c h  m ay b e  atta i n e d  o n l y  t h ro u g h  s u c h 
m ed i a : e n h a n ce m e n t  of yo u r  p l eas u re i n  m u s i c  . . .  e n j oy m e n t  a n d  
i n s p i rati o n  wi th i n  yo u r  o w n  h o m e  . . .  e n r i c h m e n t  o f  yo u r  ex
p e r i e n ce of l i v i n g .  
T o  u s  at M o rd a u n t-S h o rt,  o u rse lves l overs  o f  m u s i c  o f  m a n y  
k i n d s  a n d  m a n ufact u rers o f  a u d i o  p ro d u cts o f  t h e  h i g h est s p e c i 
fi cat i o n  a n d  p e rfo r m a n c e ,  t h i s  i s  o u r  ' ra i s o n  d ' etre ' .  I f  yo u r  a p p re-
c i at i o n  of fi n e  s o u n d  fa i t h f u l l y re p ro d u ce d  . . .  yo u r  c o n c e r n  f o r  
q u a l i ty . . .  yo u r  d e l i g h t i n  a l l  t h at i s  best  i n  l i fe . . .  m ay b e  f u l fi l l ed 
by  o u r  e n d eavo u rs ,  w e  too s h a l l  h ave ac h i ev e d  t h e  u t m o st .  

M o rd a u nt-S h o rt Ltd 
T h e  C o u r t y a r d  H e a t h  R o a d
P e t e r s f i e l d  H a n t s .  T e l .  ( S .T. D .  0 7 3 0 )  4 7 6 1  

Designers a n d  M a n u f a ct u rers o f  Q u a l ity L o u d s p e a k e r  Syste m s  
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Teleton has a great deal worth listening to 
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LIKE THESE TWO TOP-OF-THE-RANGE STEREO RECEIVERS. If 
you' ve been reading the hi-fi and 'product testing' magazines lately, you 
can hardly have escaped seeing the nice things that independent evaluators 
are saying about Teleton stereo equipment.  So whatever stands at the top of 
the Teleton stereo range stands very high indeed. The TFS-50LA (50 watts) 
and the CR-55 (80 watts) receivers are righ t at  the top. Both feature full · 
FM/AM reception (including the 145-285kHz L W  band on the TFS-50LA) ,
automatic indication and switchover t o  stereo when stereo is being broad
cast, optional muting between FM stations, optional loudness compensation 
and many other top-of-the-range controls and functions. Top-of-the-range 
pe1jormance, too. Hem'for yourself at your Teleton dealer's soon. 

Teleton Electra ( UK) Co. Limited, /6 Savile Row, London WJX JAE. 
Telephone: 01-437  6796. 

Recommended retail prices : TFS-50LA , £89·75 ; CR-55, £129 · 75. 

Teleton '-_ ;.) a great deal for the music lover



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, 
AFC for 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 i s  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. 

PH I LI PS 
AM PLIFIER 

Power output (si ne wave) : 
2 x 8 watts into 8 ohms 

Music power : 
2 x 1 2  watts into 8 ohms 

H armonic Distortion : 
2% at 2 x 6 watts 

Frequency range : 
60-20,000 H z ± 3dB 

Tone Controls : 
Bass : + 1 4 to - 1 8dB at 50Hz 
Treble : + 1 2 to -1 3 at 1 0KHz 

Scratch filter : 
-6dB/octave 

Rumble filter : 
-6dB/octave 

Si gnal to noise rati o :  
> 55dB 

Channel separation : 
> 30dB at 1 KHz 

Input  sensitivity-Tap e :  
230mY i n t o  500K ohm for 
8 watts output 

TUNER 
Wavebands : 

LW 1 50-260KHz (2000- 1 1 54m) 

M W  525-1 605KHz 
(5 1 1 - 1 8 7m) 
FM 8 7 · 5 - I OSMHz 

Aerials : 
Ferroceptor for MW and LW 
(socket for external AM 
aerial and earth) 
IEC socket for FM dipole 
aerial 

Sensitivity : 
AM 25pY for 26dB signal to 
noise ratio 
FM 81tY at 1 5KHz deviation 
1 ·5V at 40KHz deviation 
for 26dB signal to noise ratio 
across 300 ohms 

Selectivity� 
AM20 x for 9KHz off 
resonance 
FM30 x for 300KHz off 
resonance 

Distortion : 
<4% at 75KHz deviation 

Pilot frequency 
suppression : 

- 24dB at 1 9  and 3 8KHz 

Audio response : 
(with 50p sec 
40- 1 2,500Hz ± 3d B) 
de-emphasis 

RECORD PLAYER 
Chassis : 

GC008 
Turntable : 

I 0" di ameter 
Speed s :  

3 3 !  a n d  4 5  r .p.m. 
Wow and Flutter : 

> 0 ·2 %  
Rumble : 

- 3 8dB(DinA) 
- 5 8dB(DinB) 

Pick u p :  
GP2 1 3  �" ceramic cartridge 

Stylus pressure : 
2-4g (calibrated adjustment) 

Dimensions : 
(w x h x  d overall) 
2 1 !" x  6l x 1 1 } 

Weight : 
2 1 !  lbs ( 9 · 7Kg) 
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2 1NTO 1 CAN G O !

D U AL 
C O N C E NT R I C 
. . .  p ro v i d es t h e  perfect 

i nteg rated s o u rce need ed 
for  stereo . The M o n it o r  

G o ld i s  t w o  separate 
t ra n s d u cers in  a s i ng l e  
assem bly fed b y  a 
so p h i st i cated cross - ov e r  
a n d  t rebl.e co ntro l 
n etwo rk .  

Frequency Response : 30 - 20 . 0 00  Hz .  

Power Hand l ing  Capac ity : 
1 5" 50 Watts, 1 2" 30 Watts, I l l  LZ 1 5  Watts. 

I mpedance : 8!.1 nom i n aL  5U m in imum .  

AN D I T  S O U N D S B E ST I N  A 70% O F  T H E  
M O N ITO R G O L D S  
P R O D U C E D  A R E  
EXPO R T E D  TO : 

� TANNOY /  E N C LO S U R E
"Lancaster " 

free - sta n d i n g  fitted 
with 1 2" or 1 5" D u a l

Concentric.  H e i g h t  
2'9!", w i d t h  1 ' 9t" 

depth 1 'Of� . 

The 'Chatsworth ' R .T. 

"/if LZ Mk. /!" 
Aperiodic e n c losure 
with l fl LZ u n it .  

H eight  33;[-", 
width 1 5!", 
depth 1 0;[-". 

Height  1 '3", width 1 ' 1 1 ", depth
. 9,V. 

U .S.A.  
JAPAN 
CANADA 
S O UTH A F R I CA 
A U S T R I A  
ITALY 
S I N G A PO R E  
H O LLA N D  
G E R MANY 
B E LG I U M  
SWITZ E R LAN D 
N O RWAY. 
S PAI N 
A U STRALIA 
N EW ZEALA N D  
T H A I LAN D 
ZAM B I A  
K E NYA 
H O N G  K O N G  
MALAY S I A  
F R A N C E  

The Majority of Recording and TV Studios use TANNO Y_ Monitors 
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Celestion 
Loudspeakers fo r the Perfect i o n i st 

fJ> .JteJudftJ plte6£1tt tfie !i�fo.u6 

lc••-�·llDITTON 44 M O N ITO R 

ff1u6, full 
6-Up4J-6-ding 
ca6t! 
L eft to Right: Ditton 1 0  
M ark 1 1, Ditton 1 20, 
Ditton 1 5, Ditton 44, 
D itton 25. 

Dimensio ns : 

M ax I nput : 

Respo nse : 

I mpedance : 

Crossover : 

Treble : 

M id : 

Bass : 

F i nish : 

R . R . P. 

30" X 1 4�" X 1 0" 

44 Watts ( 0 45.500) 

30 Hz to 30 K Hz 

4 to 8 ohms 

500 & 5,000 Hz 

H F2,000 (pressure) 

M F  Super 5" 

LF Long drive 1 2" 

Natural  Teak 

£54.00 each 

ROLA CELESTION LTD, DITTON WORKS, FOXHALL RD, I PSWICH, SUFFOLK, ENGLAND 



a 

Low oise 
Tape in 

spools& 
cassettes 
You'll know a good thing when you hear it 

~ AG�GEVAERT 




