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YAMAHA

Semiconductors for Sound Synthesis and So
Signal Processing Applications

ive your P.C., not just one, but
the

G twenty four voices with
Yamaha OPL4 Wavetable Synthesiser.

Yamaha Sound Synthesis Products are Distributed in the U.K. by the Polar PLC Group of companies

For further information on the OPL4 Wavetable Synthesiser, please contact: Mr. Richard "T'T" Bethell
or complete and fax/post the reply slip below.

Name:
Tel:

Position:

Company: _

Address: _
Postcode:

Polar Electronics Ltd
Cherrycourt Way, Leighton Buzzard, Bedfordshire LU7 8YY. ENGLAND
Telephone: 44 (0) 525 377093 ¢ Fax: 44 (0) 525 378367
Polar Support Tel: 44 (0) 525 853071 ¢ Fax: 44 (0) 525 853070
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NEWS
What's new and what's on its way for the DiYer

alzhough you'd be fOrg
n fact, i's a floorstanding

LE ENDED VALVE AMPLIFIER
.re! Our newest valve amplifier is a four watt per channel

e ended integrated amplifier, and already the ‘phones in the
e are red hot, so many people want to know about it.

g Coil and Moving Magnet cart
ow-noise op-amp. What more could

DK REVIEWS
/ing Noel's hands behind his back, we stoppe
it diagrams long enough to read a Maplin cat
Newnes Audio and Hi-fi Handbook. Here's

ETER DRIVE UNIT TEST
ic Baker tests a group of popular tweete
and tips on how best to employ the
dation on the best replacement f

D N kits to give you
something 0

LETTERS
The floor's yours. So are the ideas, views, queries, and gnpes. Let's
hear ‘em!

HI-FI WORLD SUPPLEMENT DECEMBER 1993
World Radio Histo!




TABULA RASA
LOUDSPEAKERS

With the increased popularity of "do it yourself" HiFi, Tabula
Rasa are offering an extensive range of quality loudspeaker kits
and car audio kit from top German manufacturer Mainhattan
Acustik.

All Loudspeaker kits are simple, fun to build and
at prices to suit all pockets.

Each kit comprises drivers, filters, connections, terminals and all
the necessary fitting needed to complete your chosen loud-
speaker, and every kit is available with or without cabinets.
Furthermore, each kit comes with a 10 year warranty as
standard and will be delivered within 14 days of
confirmation of your order.

For a catalogue (including price lists and a brief guide to
speaker construction), please send £2.00 aond o
self oddressed envelope to :

Tabula Rasa, 136 Kilnwood, Walters Ash,
High Wycombe, Buckinghamshire HP14 4UR.
Tel. 0494 565116

Cheques and postal orders should be made payable to
Tabula Rasa.
Trade Price available on request.

* %% Good news for home constructors xx%

XLO/PRO Series Audio Cable

XLO/PRO is the professional products brand from XLO Electric, which
sound like....... nothing at all. These exceptional cables, which provide
sonicand transmission qualities equal or superior to most high end cables
are now available off the reel to the home constructor.

XLO/PRO Type 100 Interconnecting cable £18 per meter

A shield "quad" conductor arrangement, designed for maximum flexibil-
ity of application, which may be terminated for single or as many as four
unbalanced lines; single or double balance lines; or one balanced and
up to two unbalanced lines. Most configurations can be shielded or

unshielded.

XLO/PRO Type 600 Loudspeaker cable £24 per meter
Multiple solid core speaker cable with an extremely low 62 pF/m line
capacitance and very low line resistance. The signal conductors are of a
diometer chosen to minimise skin effects, and are woven in a proprietary
pattern to minimise frequency related phase shifts.

XLO/PRO Type 1000 AC power cable £36 per meter

Heavy duty power cable, double shielded and double grounded US
patented design actually improves sonic performance ( | don't know why
either, but it does and the difference is not subtle!)

XLO Internal hook up wire
For amps and speakers. Also the new range

Read Alan Sircom's review in the December 1992 issue of Hi-Fi World
and call Wollaton Audio 0602 284147 for more details.

HALCYON

ELECTRONICS

Test equipment, video monitors, amateur radio gear, printers, power
supplies, communications, disk drives, multimeters, oscilloscopes,
scientific instruments, connectors, component bridges, frequency
counters, signal generators, computers.

130VA TORAGDAL TRANSFORMERS, UNIVEREAL PRIMARES 2 MARCOM TF2331 DSTORMON FACTOR METER £175
18V SECONDARES mis MARCON TF2337A AUTO DSTORTION METER  £188

S0VA TORROIDAL TRANSFORMERS, UNIERSAL PAMARES, 21 MARCONI TF 2343 QUANTIZATION DISTORTION
20V SECONDARES 2975 METER £49
PAPER BLOCK CAPACITORS VARIOUS MCROMULNVOLT METERS =ou £17 50
HI-VOLTAGE ELECTROLYTICS HPOWER ARMEC 708 POWER METER £1850
RESISTORS CONNECTORS LEADS, SMITCHES, RELAYS ¢n MANY OTHERS IN STOCK
C3R DECADE BOXES 5 SIGNAL GENERATORS, VARIOUS. 1Hz 1GHZ SINE/
SAFEBLOCS £1 15‘. SQUARE/TRIANGULAR &7 o £1
INSTRUMENT CASES/RACKS VARIOUS POA TRANSISTOR TESTERS oo €
WIRELESS WORLD ORCARDS SERES 1 £29 FREQUENCY COUNTERS e €49
LEADER LBO-2C AUGMMENT SCOPE 2 10k £240 AVO 8 WS MULTMETERS £85
DYNAMOO D7100 SNELE TRACE 10 Mz SCOPE AVO 8 MS MULTMVETERS e
WITH LINE FINDING 8PCTURE MONTTOR FAQLITES 200 GOERZ 3N MULTIMETERS £79
IWATSU SS 5802 DMATTAL STORAGE POA INSULATION TESTERS v faa
SCOPEX 4S8 84HZ SMELE TRACE 9% BENCH DGITAL ML TMETERE £129
TEKTRONDI 2215 80MHZ 2 TRACE DEL T8 £450 800 & 75 OHM ATTERUATORS wo: €15
TEKTRONX 4534 SOMHZ 2 TRACE DEL T8 29 BEAT FREQUENCY OSCLLATORS POA
TEL EQUWPMENT 982 SMBLE TRACE SMHZ SCOPE 5 PA%3456 FM STEREQ GENERATOR £196
H P 8408A VECTOR VAMETER 1GHZ £50 ECG MONITOR SEMAJ0 V4TTH SBM4 £75
TELEQUIFRENT DE1A 10MHZ DUAL TRACE Faom £90 CARDIC RECCRUERS LTD MMNBRAPH TYPE 123 POA
SELABS SM111 18MHZ DUAL TRACE £129 GF PALMER CARDETTE 4 ELECTROCARDICGRAPHPOA
TEK 4658 100MHZ DUAL TRACE DEL T8 f475 GOULD 2400 4-PEN CHART RECORDER £105
TELEQUIPMENT D67A 25MHZ 2T DEL T8 £215 X-Y- PLOTTERS A3 & A4 FROM £3F £13¢
H P 1700A 35MHZ DUAL TRACE £249 PHIUPS PM3456 AV STERZO GENERATOR £10¢
HITACHE VC 6015 10MHZ DIGITAL STORAGE £345 7SEG 12" 8 " DSPLAYS DGTEDVSBNALEX £158 €10
HP 1340 X Y DISFLAY £149 VALVE TESTERS AVOMK 1,2,3 4 o €48 €149
OERTUNG V20 SINGLE PAN BALANCES 200GM £89 MACRTCON TF2300 FMAM MODULATION METER  £185
ANALYTICAL BALANCES WITH WEGHTS 250GM 6o CASELLA TEMP RECCRDER 7 DAY 289
VAGUUM PUMPS 1 5 & 28cnv v £1258 €149 MCKENZIE 7 DAY TEMPAUMIDITY RECORBER £95
KINGSHLL NS 1540 15V 40A PSU'S CASED AS NEW £18% FEEDBACK SS0603 1MHZ SNE/SQ 0SC £125
ACRON 402F SYNCHRAOISING PULSE GEN & 805P FARNELL E350 0-350v 100mA 2) B3V £49 00O
ENCODER 379 oftm FARNELL FG1 FUNC GEN 2/ 2 2MHZ 120
RADIOMETER BIF6 DST METER 20MZ  20KHZ COMMUNICATIONS RECEVERS VARIOUS POA
RADSMETER AFM2 MOD METER TMHZ 1GHZ POA LCR MARCONI TF 13130 25% 0
MARCON TF2304 AMFM MOD METER PORTABLE £249 LCR COMPONENT COMPARATOR AVO C2457/8 195
MARCONI TF2330 WAVE ANALYSER 20HZ 50KHZ £149 LEVEL TM88 MCRO V METER 450MHZ 08
HP515A 1GH FCTR OPTS 1 283 £750 LEVEL TM38 MCRO V-METER 3WHZ 85
LYONS D10 DSTOANON METER £05

LST AVALABLE 1000's OF UNLISTED BARGAINS FOR CALLERS ALL PA'CES EXC OF pap AND VAT ¢

EQUSPMENT ALWAYS WANTED

A HALCYON ELECTRONICS W/

423, KINGSTON ROAD, WIMBLEDON CHASE, LONDON SW20 8JR
SHOP HOURS 9 - 5.30 MON-SAT. TEL 081-542 6383. FAX 081-542 0340

AUDIO CONVERSIONS

THE ESSENTIAL MAGAZINE FOR
ALL ENTHUSIASTS AND DiYers.

It contains information on ali topics from bi-wiring
loudspeakers to modifying amps to complete
projects. Available quarterly by mail order only.
Simply fax in the coupon below and post with a
cheque made payable to Audio Conversions.

| NAME: |
| ADDRESS: I
I |
I |
: POSTCODE: :
| 1SSUES 1-4 UK PRICE £5.00 OVERSEAS £6.00 |
| ISSUES5-8 [ UKPRICE £5.00 OVERSEAS £6.00 |
| ISSUES 9-12 UK PRICE £8.00 OVERSEAS £10.00 |
| ISSUES13-16 I UKPRICE £10.00 OVERSEAS £12.00
ISSUES 17-20 J UK PRICE £10.00 OVERSEAS £12.00

Send coupon to:-
AUDIO CONVERSIONS,
COLEY LANE FARM,
WENTWORTH,
ROTHERHAM, S62 7SQ




KI'TNEWS

KEVLAR SPEAKS!
Scan-Speak have replaced their 7*
polypropylene drive unit with a Kevlar-
coned version, trading on the lightness
and improved rigidity which Keviar offers.
They have also launched an 8" drive unit
employing the same matenial for the cone,
and both units use long-throw voice coils
made of aluminium, with an aluminium
former.

Scan-Speak have also been busy with
the needle and thread, if their new textile
tweeters are anything to go by (tasty

SPECTRAL MANIFESTATIONS
Spectra Dynamics have been cooking up
some interesting polymers recently, and
have come up with one which is suitable
for damping the standing waves and
cabinet resonances which often plague
loudspeakers.

This anonymous polymer is available in
specially-shaped panels for the DIY
‘speaker builder to insert. They are sold
under the name of 'Deflex' panels, and
cost £7.95

treats for Moth amplifiers).

The D2010 is a three-quarter inch
(19mm aprox.) coated textile tweeter
employing the same diaphragm and voice
coil as the D2008 model, and their other
three new tweeters are |9mm, 28mm,
and 38mm designs using hand coated
textile domes for "unusually fine detail and
clarity".

Wilmslow themselves are working on a
new kit using the 7" Scan-Speak drive unit
mentioned above, along with their 2905
tweeter in a |5 litre cabinet. This kit also
employs the usual high-quality
components such as polypropylene
capacitors and air-cored inductors, and
will be followed by similar designs, for
instance, one using the larger 8" Kevlar
Scan-Speak unit.

Unfortunately the price was unavailable
at the time of going to press.

Wilmslow Audio, Wellington Close,

Parkgate Trading Estate, Knutsford,
Cheshire WA |6 8DX Tel: 0565 650605

HI-FI WORLD SUPPLEMENT DECEMBER 1993

Spectra Dynamics,
Talargoch Trading
Estate, Meliden Road,
Dyserth, Clwyd LL18
6DD, Tel: 0745 570194

BANDOR

TRANSMISSIONS

Bandor are currently

working on a transmission

line loudspeaker cabinet

which they claim to be

almost absolutely

foolproof. Apparently its

beauty and simplicity lies in the cabinet
design, since all panels can be cut from a
single sheet of high-density board, and it
comes with a gizmo to guide the screws in
at the correct angle, so even that's taken
care of!

The 'speaker ftself is a 4' high
floorstander which goes down to around
I5Hz, so you'd better check your
foundations before ordering.
Unfortunately, no more details are available
as the ‘speaker is still in the R&D stage, but
the projected price should be a little under
£400. Once this one's complete, they'l

also have a slightly smaller version available.
Bandor Loudspeakers, Design and
Development Studio, | | Penfold
Cottages, Penfold Lane, Holmer Green,
Bucks. HP15 6XR Tel: 0494 714058.

LIBERTY

Liberty Instruments, of the good ol US of A,
have announced a 'full- featured' Fast Fourier
Transform, impedance and network analyser
for use with IBM compatible computers.

The Liberty analyser is called IMP, as is
the Falcon Speakers product featured in
last month's Kit News column. Liberty's
IMP is a graphics-based software package
with enables “extraction of quasi-anechoic
acoustic measurements, transient response
analysis, correction for microphone
response, merging of data from multiple
measurements”, and much more.

The 'M' software with which it is
provided gives on-line help, mouse
capability, and much more, allowing overall
ease of use. The whole package includes a
microphone and clip probes, all for
US$599, or around £400 for those closer
to home.

Liberty Instruments Inc. P O Box 1454,
West Chester, OH 4507 |, USA.

AUDIO INNOVATIONS

Report a good response to their first foray
into the kit world, the Classic Stereo 25,
as reviewed in our last supplement.
However, don't hold your breath for their
next product, as they're waiting to gauge
the response to the ‘25 'in the long term'
before they commit themselves. We
don't think they'll be disappointed.

Audio Innovations, Audio Components
Ltd. Albany Court, Albany Road, Granby
Ind. Est. Weymouth, Dorset DT4 9TH.
Tel:0305 761017
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Hart Audio Kits and factory assembled units use the very best
audiophile components in circuit designs by the renowned John
Linsley Hood to give you unbeotable performance and
unbelievable value for money. We have always led the field for
easy home construction to professional stondards, even in the
sixties we were using easily assembled printed circuits when
Heathkit in America were still using tagboards|. Many years of
experience and innovation, going back to the early Dinsdale and
Bailey classics gives us incomporable design expertise in the
needs of the home constructor. The current range of Hart kits is
designed ta give you the important care components of a system
as a malching ensemble of audio excellence

1100 Series. LHBOW *Audio Design" Mosfet Pawer Amplifier.

Another masterpiece from the drawing board af John Linsley
Hood and anather opportunity to give a system mega sound
performance far anly a few hundred pounds cast. A host of
advanced features, in the hands of the skilled designer, give this
amplifier o perfarmance that really is anly equalled, nat
exceeded, by the 4 or 5 figure price fogged exatica.

As always with a HART kit you have the pleasure of building
selected, stale of the art equipment, allied 1o the knowledge that
yaur maney has all been spent on quality camponents, you save
all the casts of building and testing, plus the dealers margin an
tap of these by daing it yourself].

To give an idea of the measures taken ta achieve ultimate quality
and linearity in this amplifier each af the four autput devices is
anly called upon ta wark at ane NINETY-SIXTH part of its ultimate
power rating

We are praud ta offer this lotest John Linsley Hood masterpiece, the
flagship af our range, which we believe is fruly the ultimate design
for the perfectionist, cambining as it does the best circuit design, the
best engineering and the best components, surely the only recipe for
REAL sound fidelity. The HART KIT concept also makes it possible ta
build an amplifier with the facilities YOU wont and we offer no less
than three variations with optians on the basic theme fo suit your
needs. One of these versians will, we feel sure, cater far your

requi Should your requi s change at a later date then
upgrades or alleration ta a different versian are na problem, try
daing that ta yaur High St store amplifier!

The Standard version has a passive input selector circuit with Alps
Precisian Low-naise volume and balance controls, switchable CD,
Tuner and Pre-omp inputs and an apfianal stereo bargraph output
level display. The 'Slave’ versian has sterea power amplifiers and
standard pawer supply. The 'Manabloc' versian again has the
standard pawer supply but since it is anly driving one power
amplifier higher than normal output power is achiaved with tatol
channel seporatian. The slave and manabloc versians enable very
sophisticated bi-amping and active crassover systems ta be
canstructed.

K11008 Complete STANDARD Amplifier Kit, twa power amplifier
channels and one power supply module, direct input passive signol
selector stage, Construction Moanual and RLH1 1 Reprint.

SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY£395.21
A 11008 Faclary Assembled £499.21

K1100SC Complete SLAVE Amplifier Kit, as abave but withaut
passive input stage.

SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY£333.62
A1100SC Factory Assembled £422.62

K1100M Camplete MONOBLOC Amplifier Kit, cansists of all
parts tor ane power amplifier

channel and ane power supply module and all chassis ports.
SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY£261.20
A11 OOM Factory Assembled £329.20

All HART kits are designed far easy hame canstruction ta the very
highest standards, and can be built by anyane aof average
manual ability. If you are still nat canvinced haw eosy it is to
build it yourself with a HART kit you can arder the Instruction
Manual ta read far yaurself and we will refund the cast when yau
buy yaur kitt.

PROBABLY THE LAST VINYL PREAMP YOU EVER

For those wha lave the vinyl medium the listening
pleasure can only be enhanced by using the very
best phano preomplifier available. The Hart range
af phana preomps feature o speciat shunt
feedback circuit tapalogy and are designed by
Jahn Linsley Hood. This circuit format gives
audibly superior saund to the siandard series
feedback system normally used and gives o
perfarmonce that will exceed or equal that given
by the best of the mego priced aofferings.
QOur range includes units ta suit
everyone from the occasianal user ta

Hart Audio Kits - Your Valve for

Money Route to Ultimate Hi-Fi

2 Penylan Mill, Oswestry, Shropshire, England SY 10 9AF
phone Oswestry (0691) 65289 Fax. 0691 662864

the serious audiophile. All can be changed to suit moving coil or
moving magnet cartridges at the flick of a switch.

K 1500 Series. This is an integroted circuit version of the shunt
feedback concept, using so litfle power that it may be run from
batteries. An ideal *first kit* project as it is very simple to put
together and no mains vallages are involved.

K 1500 Complete Kit With Full Instructions

(Battery Powered) £73.76
A1500 Factory Assembled £118.76

K 1450 Features a totally discrete component implemeniation of
the Shunt Feedback concept. Audiophile grade campanents
fiting to an advanced double sided printed circuit board make
this o product at the leading edge of technology that you will be
proud to awn. Nevertheless with our step by step instructians it is
very easy and salisfying to assembie. Due ta the higher current
consumption this unit is powered by our mains driven K1565
Audia Pawer Supply, itself an advanced piece af technalogy in
a matching case. This supplies the superbly smoothed and
stabilised supply lines needed by the preomplifier and features o
fully potted Higrade taroidal transfarmer along with o special
limited shift earth for hum free aperatian. Suitable for all moving
cail and maving magnet transducers this unit is especially
recammended far, and will extract the very best fram the modern
generatian af law output high quality transducers.

K1450/1565X. Camplete RIAA Phana preamplifier, Power
Supply and power cannect
cable Kit form £196.29.

1450/1565X Factary assembled & tested. £285.29.

ALPS PRECISION LOW-NOISE STEREO POTS

Naw yau can thraw aut those noisy itkmatched carban pots and
replace with the real hifi components only used selectively in the
very tap flight of Warld class amplifiers. The improvement in
trock accuracy and matching really is incredible giving better
tanal balance between channels and rock solid image stability.

On the matarised versians the Sv DC drive matar is caupled ta
the narmal contral shaft with a frictian clutch so that the control
can be aperated manually ar electrically.

Our prices represent such super value far pots of this quality due
ta large purchases far aur awn kits.

MANUAL POTENTIOMETERS

2Gang 100K Lin £15.67
2-Gang 10K, 50K ar 100K log £16.40
2-Gong 10K Special Balance, zero crasstalk and

zefa centre loss £17.48

MOTORISED POTENTIOMETERS

2-Gang 20K Log Yalume Control £26.20
2-Gang 10K RD Special Balance, zera crassialk and less than
10% lass in cenire
positian £26.98

HC80 Replacement Cassette Head.

The excellent perfarmance of modern cassette recarders depends
totally an the quality of the R/P head. Even the slightest amount
af wear can impair the frequency response and distartian levels.
Our HCBO is a tap quality head from ane of the faremast
manufacturers in Japan. 1t is eosily fitted ta mast standard stereo
recarders (except Sany) and will transfarm the performance aver
a warn head. Only the fact that we buy these in vast quantities
enables us 1a affer them at the amazing price of only £11.70
eoch ar 2 far £17.60.

SPECIAL OFFER

PRECISION Triple Purpose TEST CASSETTE TC1DD.

Are you sure your lope recorder is set up to give its best? Our
latest triple purpose test casselte checks the three most important
tape porameters without test equipment. Ideal when fitling new
heods

A professional quality, digitally mastered test tape at a price
anyone can afford.
Test Cossette TC10D Our price only £10.99.
DiSK-COUNT Classical CD's.

Tap quality, Full Digital {DDD) Campoct Disks of the great classical
favourites. Like everyone else we didn't like the idea of paying silly
prices for CD's. After a long search we have now located a source
of top quality classical recordings at prices that make you suspect
the qudlity - unfil you try them| Send for our list of tiles

AUDIO BOOKS
Modern Books. Selected to represent the state of the art today.

"THE ART OF LINEAR ELECTRONICS."

J.LLinsley Hood.

Just Outl Hat Off the Press, the definitive electranics and audia
book by the renawned John Linsley Hood. This 300+ poge book
will give yau on unparalleled insight into the warkings of afl
types of audia circuits. Learn haw ta read circuit diagrams and
understand amplifiers and haw they are designed to give the
best saund. The virtues and vices af possive and active
camponents are examined and there are seporate sectians
cavering power supplies and the saurces of naise and hum. As
one wauld expect fram this writer the histary and derivatian of
audia amplifier circuitry have an entire chapter, as does test and
mea quip . Copiausly illustrated this book is
incredible value far the amount of infarmation it cantains on the
much neglected field of linear, as opposed ta digital, eleciranics.
Indeed it must be destined to became the standard reference far
all who wark, ar are interested in, this field.

SPECIAL OFFER. With each book purchased you may request
a FREE extended index, written by the Authar, exclusively fram
HART.

0780608684, £16.95

Dan't farget mast of our kits have reprints aof articles by John
Linsley Hood that yau can purchase separately.

"THE LOUDSPEAKER DESIGN COOKBOOK" Vance
Dickasan. {4th Edn.}

All the information yau need ta build the loudspeaker system yau
hove always wanted but could not offard. Easy ways ta pick the
exact bax size, the ideal drivers, and the carrect way ta feed the
music ta your new super loudspeaker system. Over 140 pages
packed with important design data.

1991. 152 Pages.
0962419176 £19.97
"THE ART OF SOLDERING"

R. Brewster.

Absolutely essential reading far anyane wha ever picks up o
soldering iran. Written fram knawledge gained in a lifetime in
the field, this is the first book ever solely devoted ta this essential
and neglected skill for all electranic enthusiasts. Covers
everything from the carrect chaice of saldering iran and salder ta
the correct procedures to fallow with many illustratians and
practical exercises
0-85935-324-3 £3.95

CLASSICS FROM THE "GOLDEN AGE"

Glanaicy fram the "Yolden . (ye”

"THE WILLIAMSON AMPUFIER."

D.T.N.Williamson.

In April 1947, Williomsan's power amplifier, using excellent-
quality push/pull autput valves, a special autput transformer,
and a highly fillered power supply, became an overnight
success. The author takes the reader deep inta his design
cansideratians, offering practical advise an how ta build the
units plus cancise instructians an setling up the new
amp. A cult classic

1947, Reprinted 1990. 40 Poges.
0962419184 £4.95

LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION. G.A.Briggs This easy-oread classic, last
revised in 1949, introduces the reader ta cancepts such as
impedance, phans and decibels, frequency response, reponse
curves, valume and wolls, resanance and vibratian, cabinets
and baffles, horns, room acoustics, transients, crassovers,
negative feedback, Dappler and phase effects, and much more.
A provocative survey af the right questions abaut sound
reproductian.

1949 Reprinted 1990. 88 Pages.

0962419133 £6.95

Send ar phone for yaur capy of aur FREE list of these and many ather Kits & Camponents. Enquires fram Overseas custamers are equally welcame, but PLEASE send 2
IRCs if you want a list sent surface post, ar 5 far Airmail. Ordering is easy. Just write ar telephane yaur requirements ta somple the friendly and efficient HART
services. Payment by cheque, cash ar credit card. A telephaned arder with your credit card number will get your arder on its way ta you THAT DAY.
Please add part cost of carrioge and insurance as follows: INLAND Orders up to £20 - £1.50, Order over £20 - £3.50. Express
Courier, next working day £10. OVERSEAS - Please see the ordering information with our lists.

QUALITY

AUDIO KITS

24hrs. SALES LINE
(0691) 652894

INCLUDE

ALL PRICES

C VAT

o)




MAINHATTAN KIT

Mainhattan High-Rise

Nick Lucas and Simon Cooke get to grips with a pair of

floorstanding kit loudspeakers from Germany

These Mainhattan kit loudspeakers are
produced in Germany where kits form a
much larger proportion of the audio
market than they do over here. The
CT 77 loudspeakers are a two-way
transmission-line design, which stand
around | [Ocms tall and cost £135 for the
drive units and hardware, with the black
resin finish cabinets costing £160 on top
of that, so they currently come in at
around £295 all told, but the UK import-
ers, Tabula Rasa, will apparently be
reviewing their prices soon, with the
accent on reduction rather than increase.
Despite being 'kit' loudspeakers, the
cabinets come ready-built, as does the
crossover network, which leaves very little
wiring left to do, which is, in some ways, a
disappointment, but a boon for those
who feel less than confident handling
cabinetry and electrics.

BUILDING THE CT 77s

The CT 77s come with much of the work
already done. All that they need for
completion is for the two drive units to
be soldered to the crossover leads, the
crossover secured inside the cabinet, and
the binding posts connected to the
crossover intermnally, via the leads pro-
vided. All that then remains is for the
drive units to be screwed into place, so
the whole job should take under an hour
and requires only a minimal amount of
skill with a soldering iron. The following is
a brief list of steps in building the kit.

Our man with a screwdriver says -
Firstly, the crossover unit, which came
pre-soldered on its own board, needed to
be screwed into place. Reaching in
through the large cut-out for the bass/
midrange driver, it was positioned
centrally with respect to the port, and
screwed down. There were no pre-drilled
holes, so this job was just a little ficdly.
The reason for the absence of holes could
be that, according to the instructions, the
crossover should have been screwed
intemally to the rear of the cabinet. The
guide holes have probably been drilled
there, rather than on the interior baffle,
but the design of the cabinet renders
fiixing the crossover here impossible.

From the crossover, leads were run
into the base and threaded through the
port provided for the terminal plate in the
rear panel. Soldering the terminals was
easy, and then the terminal plate was
screwed home.

Returning to the front of the 'speaker
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cabinet, the tweeter leads were brought
through the cut-out and soldered,
ensuring that there was no contact
between these terminals and the tweeter
magnet, which could cause a short circuit.

When soldening the tweeter, don't lay
it face down on the table, as this construc-
tor did. Suspend the tweeter by resting it
on a couple of blocks, books, casseste
cases or something, so that the dome is
not squashed. If you should happen to
deform the dome, delicately run your
finger around it, spiralling from the eage
to the middle and it will pop back into
shape. Remember that, although these
domes are quite tough, careless handling
can easily cause damage, so be gentle!

The holes for the tweeter are pre-
drilled, so all you have to do is screw it
into place. Once that was done it was
time to pacsition the acoustic damping
foam panels and wool as describec in the
manual, and put the kettle on.

Coming back to the 'speakers, the last

pair of leads from the crossover were
soldered to the drive unit. Be especially
careful, when doing this, 20 avoid dropping
solder onto the paper loudspeaker cone,
by heating the bare wire with the iron for
a few seconds before slowly adding the
solder. Once that was done, all there was
to do was ta tine up the drive unit with
the pre-drilled guide holes and screw it
into place, by which time the kettle had
boiled, and we went off to make the tea,
then came back to listen to the products
of tnis Herculean labour.

Alt in all, the instructions were clear
and concise, and all the relevant parts easy
to identify. These are very easy loudspeak-
ers to build for anyone with a modicum of
manual skill and a little experience with a
soldering iron. If you've never tackled a
loudspeaker kit before, these are easy
and just a little concentration should be
enough to see you through.

Nick Lucas
SOUND QUALITY
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[ , : . :
speakers breathe! Rmmnce is the nightmare of speaker enclosure design and is

responsible for most of what is normally termed

Replaces the existing damping material inside your “colouration™ and “muddle’. -

loudspeakers — quick and easy to fit. Available for any In practice the speaker encfoéure L

‘9‘" pdsivee considerable influence over the sound of a complete
/Petlexacoustic panels have excellent performance char- system. If not controlled properly, unwanted
acteristics. The polymer is specially formulated to acoustic output can give subjective colouration,
‘a hock and vibration, thus minimising cabinet : I L
.’ a,,:::gg:c;c 1 - i Speaker mannfacturers have set the trend-of

! 18538} fitting out enclosures with bitumen, wool, and
The surface emulation has been carefully designed to foam etc., in an attempt to combat these problems.

eliminate standing waves : ;
TR . However, trying to absorb energy falls short
The energy inside the enclosure is controlled - NOT in performance terms, and can nmffle the sound,
ABSORBED, as in other cabinets. especially in reflex designs where air flow is
critical. The infill wool and foams move with
independant tests on MLSSA show energy gains over 50%. higdii:bslound pressure levels and this can become
aw e. :

U.K. DISTRIBUTOR Spectra Dynamics have combined advanced polymer technology
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Th e absolute minimum,
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{THE MUSIC IS FASTER, BRIGHTER,

Sub-woofer Panels @ £11.95 each CLEANER, WITH DEEP, CONTROLLED BASS”
Adhesive from £3.50 (200ml) .

“THE ONLY REAL CURE FOR BOX NOISE
AND STANDING WAVES”




MAINHATTAN KIT

The finished Mainhattans are quite
overbearing to look at, being finished. in
our sample at least, in heavy-looking matt
black resin.

My first impression of the sound was
similar to the visual aspect, meaning that it
was basically stolid and heavy. Extended
listening refuted this, atthough a Iittle
heaviness remained as a trait throughout
the performance.

In detall, the bass response of the
Mainhattans was very impressive; they just
kept going down, down, down. In fact,
they're the sort of ‘speakers that have you
worried about waking the local troglo-
dytes more than your neighbours, they go
so low. However, the bass remains firmly
ensconced in the cabinets, rather than
shaking the foundations. In all, it seemed a
little unwilling to come out and play.

That said, the tone and overall musical-
ity of the bass was very good, and detal
was resolved well, which is something a
lot of 'speakers have trouble with so far
down the spectrum,

The midband was clean and easy on
the ear, although the sound was a little
uninhibited and splashy, with strings being
especially liable to bounce out of the
stage and around the room, but even this

trait was far from overwhelming, being
exacerbated by the acoustics of the
listening room, and the instruments
behaved impeccably for most of the time.

Treble notes were, again, easy on the
ear, being soft and nicely textured. All the
information was resolved, and details such
as cymbals had a beautifully portrayed
metallic quality when struck. The tweeter
fell down with sharp transients, however,
by losing the textures. The cymbals which
had sounded metallic when struck
rhythmically jangled harshly when hit with
any real force, and this diminished the
interest of rock tracks just a little for me.

Staging was adequate, but the
Mainhattans are boxy 'speakers which did
not stning a stage out across a room
unless the source material was especially
good.

Detail, on the other hand, was excel-
lent, and the textures and tones, as well as
all the finer details which recreate the
atmosphere of studio or live recordings
were all there, brilliantly resolvec from
even the worst matenal. Detalls which |
have never before heard on some of my
favourite recordings were suddenly crystal
clear. It is a rare experience to play a track

that you have known for the better part
of, say, twenty years and, suddenly, to
hear new details and information. To say
that | was impressed would be a gross
understatement.

Overall then, a very capable loud-
speaker which excelled in its ability to
resolve tone and detail, although it was
somewhat neld back by the reticence of
the sound when it came to projecting out
of the boxes, but if you're thinking of
buying them, don't let that hold you back.
A good source will winkle these 'speakers
out and, with all the resolution at their
disposal, they'll engross you.

Simon Cooke

Mainhattan Acoustics CT 77
TABULA RASA

136 Kilnwood

Walters Ash

High Wycombe

Bucks

HPI14 4UR

Tel: 0494 565116

MEASURED PERFORMANCE

This loudspeaker is simple in principle yet
interesting in its abilities. It uses the oft
discussed, but less commonly used idea of 2
long transmission line to return radiation from
the rear of the speaker cone in-phase at low
frequencies to reinforce low frequency output
from the front of the cone. The line has to be
alongoneto do this, makingfor animpractically
large loudspeaker, at least on paper.

In practice, other effects can come into
play to make the technique work. internal
sound damping material reduces the speed of
sound, which makes the line seem longer
than it is. Reinforcement can come from the
floor, which explains why TDL put their port
always at the base of the cabinet.

Mainhattan get line length by making the
cabinet very high - no less than 1 10cms (3ft
7in). As a result, the speaker has an imposirg
presence, a bit like the monolith in 2001. The
line inside is tapered and exhausts at the top
of the rear panel through a farge port.
However, although this could be construed
as a form of reflex, the impedance trace
actually confirms its behaviour more as atrue
line, since true transmission lines should give
asingle, damped bass resonant peak - and this
one does.

In fact, the impedance trace is an unusuaily
well controlled one - and it is not what |
expected either. Speakers from across the
briny (going East) usually have a four ohm
impedance, yet this one has an unusually high
overall impedance of 12 when measured

with pink noise. The impedance trace shows
why: eight ohms is a minimum value and it rises
above this level across the midband, due to rising
voice coilinductance of the bass/midrange driver,
a common enough characteristic.

What this means is that the speaker loads
an amplifier lightly, but it will not draw current
and, therefore, power. As a result, it doesn't
utilise amplifiers especially well and it is
insensitive. | measured 84dB sound pressure
level for a nominal watt (2.84V) of input, so this
speaker will need to be paired with fairly powerful
amplifiers, preferably of S0W or more.

But do the Mainhattans, for all their size,
have deep bass? The answer is a firm "yes",
according to our analyser. Forward radiation
extends down to 50Hz - a very low frequency
subjectively. The rear port peaks at 63Hz but
extends down even further, to 20Hz, far below
most domestic loudspeakers. Together with
raised low frequency output from 60Hz up to
250Hz (upper bass), I'd expect a full, warm
sound, with good bass speed and impressive
bass depth, but possibly some apparent slowness
in the low bass.

Continental-European loudspeakers usually
have treble peaks. These speakers do not. On
the contrary, their tweeter exhibits aflat response
up to |8kHz or so, suggesting it should give
smooth treble free from accentuation.

Mainhattan sent us a jar of magic gunk to
paint onto the bass/midrange cones to reduce
colouration and it worked well. The measured
perfomance also altered a little, with improved

extension at the unit's higher frequencies.
The Mainhattans possess a better
measured performance than mostcommercial
loudspeakers and they deliver the sort of
'impressive' bass so many people demand.
They're a very well engineered design. NK

Frequency Response

Very flat response
0 P )

Transmission line output
extends down to 20Hz

fkHz

impedance

Single peak - characteristic of a transmission inc

25 1k
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AUDIO NOTE AUDIO COMPONENTS PARTS
& PRICE LIST.

We have decided to offer a range of the ultra
high quality companents usad 1n mast of the
Audro Note amplifiers 10 the discerning “do-it-
yourseif- valve amplifier enthusiast These
comporients include specially made valve
bases, paper in of! signat capacitors, copper &
silver foil signal capaciors, Black Gate graphite
electroiytic capacitors, acid/corrosive-free silver
soldes, audio output transtormers, valves and
mary other useful bits for upgrading oid or
constructing new vaive amplifiers

Al prices are excluding Vat, which. if you live
instde the EEC will be added to your purchase,
after the addition of postage and pasking costs

We accept VISA, Mastercard, Access, Diners,
and Amex, o pay this way, ve will need your
address, card no. with start and expiry dates,
YOu can aiso pay by bankers dratt, Eurocheque
or cheques drawn on a UK bank account
Please note that there 1S a minimum charge on
credit card transactions of £20 00

Delivery 15 normally about 7 days from receipt
of cleared funds, but please aliow up to 60 days
for some items, i not stack at the time or order

It any of you reading this have possession of
any books which contain informaton relevant to
the subject of Audio Design and which would
be useful to share with others, please let us
know either by fax or telephone, There ts an
award of £20 00 {payab'e in valves or other

bits. post free) to anybady who sends us a bogk
which contains usetul information about vaive
amplitier design or theory

Circuits, Valve Data & Basic Technical
intormation.

It you would hike Some sugoestions to base a
future project around, then we shall be happy to
provide you with a circuit pack containing good
cireuits ke ONGAKU, KEGON/KASSAI, NEIRQ,
GAKU-ON plus several other power amplifer
circurts and the M7Tube pre-amplifier, which 1s
the best pre-amplifier circuit we have come
across. Just send a stamped self addressed A4
size envetope, together with £4.00 in small
denomination, of if you live outside the UK a
US$ 10 00 bill will do. please do not send
Internationat Response Coupons o
International maney orders as they cost more
10 cash than their value

We can also Suppiy a set of data sheets for the
mast commonly used vaives, ECC82, ECC88/
6922, 12AY7/6072A 7025/12AXTWAVECCS3,
65N7, 3008, 211VT4C, 845 EL34/6CA7, 2A3,
6X4, 5U4G, GZ34/5AR4, EL84/6B05, 6V6GT,
6L6G, 5881/6L6WGC/KT66 Again send a
stamped self addressed A4 enve'ope together
with £3 00 in small denomunation stamps of if
outside the UK another US$ 10 00 will suffice.

Swce nothing really exists which gives a
reasanable background to the Subject of valve
amphifier circutt design, Guy Adams and | have
written and assembled a number of atictes and
extracts from old bocks which give some
background to the subject, do not expast to
become an Instant expert, but it will serve as a
useful reference. for the baginner as well as the
more advanced Again a smal charge is
Tequired, this time £6.00, 1n smali
denomination stamps with a stamped self
addressed envelope, outside the UK, please
send US$ 20 00

We do accept a UK cheque or bankers draft in
Pound Sterling for the above charges as well

SOUND PRACTICES.

It you are seriously interested tn the subject of
vaive amphfier design, without the usual
preconcerved nations of what is “good”
amplther design and technology (the tradstional
view, which has brought us the blessings of the
transistor amplifier, has otviously disqualifred
itself quite monementally), then SOUND
PRACTICES 1 the magazine to read, here you
will find articies about design paramelers, DIY
artic'es for amplifiers and speakers reviews of
new and old In other words the very subjects
that none of the selfserving, advertising led
traditional press will touch as they do not
enhance the business ot their normal
advertisers You can buy SOUND PRACTICES
from us at £5 00 per copy (there are currently 4
1sues available) or by subscription from
SOUND PRACTICES P 0 Box 19302,
Alexandna, VA 22320, USA A regular modern
world bargain, and there are practically none of
those in Audio today. With enough subscription
suppert SOUND PRACTICES may just bring
about the “sound practices” that the hi-fi
industry has abandoned for so long. So get a
subscriptiont

OUTPUT TRANSFORMERS.

Specthications .

PP = Push-Pull. PPP « Paratlel Push-Puil SE =
Single-ended PSE « Single-ended Parabiel UL
signifies 43% uitralingar taps, as a general rule
we do not condane the use of UL-taps, as we
constder these detriment to sound quality * *
Dynaco replacement

All pimary Impedances are caiculated for Class
A operation the main consideration given to
maximum dynamic power transfer abiliy and
minimum distortion rather than meaningless
Steady state Sine- or squarewave conditions.

All our Single-ended output transformers are
airgapped, and the maxsmum standing current
allowed before saturation is shown in column 5.

Al our output transtormers have a frequeacy
response well beyond the audible range,
typically 20Hz - 40KHz minus 1508, all are {E-
cored with high grade silicon steel laminations,
wound with oxygen-free copper wire and
supphied with either bell-ends or frames, both
with flying leads,

We generally overspecily our transtormers by
50% power 1n Push-Pull (which means thal a
transformer stated as 25 watts will altow about
35-38 watt peaks. our singte-ended outpuls are
generally over specified by 100%, which means
that they wilt instantaneously allow peaks of
double the given maxtmum power through
undistorted

We do nat give any further technical
on our output

do not wish to Lake part in technical

competitions. our products are designed to

critena which are and will be understood once

they are histened to!

S, as we

In addition to the output transformers oftered
below, we offer a design service, where we can
supply aimost any requirement for wideband
transformers whether for microphones, moving
coll cartridges, Itne input, phase sphitter
Interstages, dniver or power output, we design
and manutacture prototypes in-house, the cost
for the paper design is £200.00, prototype cost
15 calculated on 3 per case basis. We can also
produce production guantities

Sizes are given as Width/Height/Depth, where
depth 1S the depth of the coil itself and width 1
the fength of the core

CHOKES & INOUCTORS.

Value Size Price Ex. UK Vat
3H/1 00mA 14.00
SH/ 50mA 2100
10H/125mA  63x74x76 mm 2600

10H200mA  98x65x83mm 3300

PAPER IN QL SIGNAL CAPACITORS

These handmade signal capacitors are sonically
Superior to any of the plastic of other paper
types we have come across Il you have never
experienced the difference that a really good
paper/oil capacitor can make In a valve
amphifer, then you really should try Qur
specially made paper/oil caps have a life,
coiour, lack of harshness and evenness of
dynarmic behaviour actoss the frequency range,
which ts guaranteed to brighten up your day!
Recommended as reptacements in old and new
vatve amplifiers alike (and even in the odd
transistor amplifier). and essentiat for DIY
projects.

Value  OC Voltage Size Price ex.
UK vat
0015mF 400voit  21x8mm 285
0.022mF 400vott  35x10mm  3.70
0082mF 400volt  33x14mm 425
012mF  400volt  33x14mm 475
0.18mF  400volt  3x16mm 5.5
022mF  400vott  3Bx1Bmm 585
033mF  400volt  43x18mm 675
14mF  400voli  70x@4mm 1495
0.0015mF 630volt  17x9 mm 285
0022mF 630volt  20x10mm 325
0082mF 63Cvolt  33x16mm 375
018mF  630voilt  43x18mm 475
02mF  630volt  S5x9mm 575
033mF 630volt  S5x2mm  7.25
039mF  630volt  S226mm 795
022mF  1000volt S6x26mm 695
039mF  1000volt 61x26mm 1165
12mF 1000volt 72x40mm 16,75
022mF  t600volt 6OR6mm 965
022mF  2000volt 70x29mm 1155

All Audio Note pager in oil signal capacitors are
axial type We are preparing a range of very
smal picofarad value paper in il capacitors at
the moment in addition to the above

PAPER IN OIL COPPER FOIL SIGNAL
CAPACITORS.

We are currently devetoping a range of pager in
oll cagacitors where instead of using aluminium
foil as in the above paper cags, we use an
oxygen Iree copper foil with 98 98% pure solid
silver lead out wires, to “bridge" the price-
quality gap between the mere standard paper/oll
caps and the Japanese handmade Stiver foil
signal capacitors For the time being we will
only have two values avatlable.

Value DC Voitage Size Price

ex, UK Vat.
0.15mF 630 voit x6mm 1645
02mF630volt 56 20mm 1975

AUD1D NOTE SILVER FOIL SIGNAL
CAPACITORS,

Best signal capacitors available, quality realy
speaks for tself, used in amplifiers Ifke
ONGAKU, KEGON. GAKU-ON and M7Tube
Silver, handmade in very limited quantities at
Audio Notes facility in Tokyo, Japan

Value 0C Voltage Price ex.
UK vat.
002mF 500 volt M7
005mF 500 voit 34675
01mf 500 voit 64575
0.2mF 500 volt 995.75

AUD10 NOTE PAPER IN 0IL RESERVOIR

CAPACITORS Marnly for use in Inductor power
supplies, but have other uses
Value OC Size  Price Ex.
Voltage UK vat.

2mF 400volt  30x40x55 mm 2675
2mF 630 volt  35x45x72mm 3365
2mF 1000 voit 45x45x72 mm 4175
2mF 1600 volt 50x70x72 mm  45.95
4mF 1000 volt 45x45x120 mm 49 95
4mF 2500 voit 70x70x120 mm265 75
10mF 1000 vt 70x100x100 mm96 75
12mF 1000 volt 70x100x120 mm109 95
12mF 1600 volt 100x100x120 mm136 75
12mF 2000 volt 100x100x220 mm159 75

AUD10 NOTE ACID & CLORIDE FREE
SILVER SOLDER.

The best solder we have been able (o find does
not contarminate the junction. which over time
mcreases junction fesistance. Used in all our
amplihers from OTO to the GAKU-ON

Weight/Measure Price Ex UK Vat.
50 ,grammes or about 8 meter 1 mm diameter
1995

1 kilo roll of 1 mm diameter 299 95

AUD10 NOTE CABLES & WIRES.

We are proud to offer the AUD10 NOTE range of
high quality copper and silver coax, speaker
and wining cables, which, depending on the
overall price of the project will do justice to any
hi-fi system regardiess of price

Soltd 93.99% Pure Audio Note Siiver Wire,

Gauge Insulation Material Price per
Meter Ex. UK Vat.

0.05mm Polyurethane 1675
02mm Polyurethane 275
1mmML 3675

The above Solid silver wires are suitabie for
(nductors for spsaker crossovers, both active
and passive of for internal wiring in tonearms,
amplifiers etc.

AUD10 NOTE HiGH QUALITY STEPPED
ATTENUATORS & SWITCHES.

These handmade attenuators and switches are
manufactured by a frnend of Mr Kondo of
AUD10 NQTE, and represent the best available
volume controls and switches you can use in
your pre-ampiifier, the attenuator is 48 steps
and with siiver/thedium plated contacts/
brushes made with an array of tantalum fitm
resistors. The switches leature silver plated
contacts and seil cieaning action,

Type Value Price Ex.

UK Vat.
Sterea Potentiometer
/Attenuator  50KOhms 19875
Stereo Potentiometer
/Attenuator  100KOhms 207.75
2 Channel

swilch 6 - way adjustable 875
4 Channel

swilch 6 - way adjustable 10175

World Radio Histol

AUD10 NOTE HIGH QUAUTY CERAMIC
VALVE BASES

All of our vaive bases are of the highest
possible quality, made from steatite and using
the best metal parts from alloys which retain
thesr spring tension around the valve pin for
tonger They are recommendzd as upgrades to
most old vaive amplifiers and shoutd be an
essential part ot any DIY project.

Type  Mounting Plating Price Ex.

UK vat
4-pn UX4 for 3008
/2A3/B01AChassIs Gold 825
4-pin UX4 for 3008
fRAVBOIAChassis  Nighel 725
4-pin UX4 WE-type for
300B/2A3/801A Chassis Silver 1475
4-pin Jumbo 4 for 211/
VTAC/845 Chassis
with bayomet Sheey/chiome 15995
S-pin UYS tor 807 ChassisGold 975
7-pin 87 for 64,
O0R2 PC8 Sitver 615
7-pin 87 for 6X4
0A2 PC8 Gotd 78
7-pin 87 for 6X4, 0A2
Chassis lrom above  Sibver 675
7-pi BT Yot 6X4. 0A2
Chassss from above  Goid 7%
8-pin UBX for EL34, 6550,
5U4G G734 6L6G, etc
Chass's Sitver 565

8-pn UBX for EL34 6550
SU4G GZ34 6LEG, etc

Chassis Gold 865
9-0in BY for ECCB3, ECC38

5687 6350 ecPCB  Sitver 38
9-pin B for ECCB3, ECCB8

5687, 6350, etc PC8  Gold 575
9-pin BIA for ECC83 ECC88

5687 6350 eiC etc

Chassss from abore  Silw 445
S-pin B9A far ECCB3, ECC83

5687. 6350, etc etc

Chasyis lromabos¢  Gold 675

9-pin BIA for ECC83 ECCB
5687, 6350, etc. ete Chassis

from below Sitver 49
9-pin BOA tor ECC83

ECC88 5687 6350 et

et Chassis from below  Gold 715
Topcap For 807 pentode Nickel 975

You may want to start your project with less
overalf cost. and for this purpose we can offer
the following industrial grade ceramic vatve
bases

Type Mounting Price Ex. UK Vat.
8-pin for EL34, 6550,

KT66, 6L6G Chassis with bracket 145
9-pin for ECC83,

ECCB8 5687,

6350 Chassis with shroud 185

AUDIO NOTE SELECTED AUDIO VALVES.

Our valves are selected from the best available
sources and are tested 1o the same stringent
standards thal we agply In the production of our
ovm amphiers. they fall into two categories,
standard production items and rare, mostly
NOS (New 0d Stock) valves which are no
longer in production. We have compiled a
special list of the NOS tiems, which 1s available
on request, beware the vaives on this fist are
NOT cheap

Standard Stock Items,
Type No. Type  Price Ex.
UK vat
ECCB35/12AX7WA/
7025 double trioge 295
EB8CC/6922/
6DJBWA/7308 doubletrrode 395
EF86/6267/2729 pentode 245
ECC82/1 2AU7
/61 89W double triode.
mil spec £75
B5N7 double triode,
UBX base 1.75
85L7GT double triode,
UBX base 285
65J7 pentode 175
5687WA double triode
very powerful 4 55
6350WA double triode 475
EL84/5B05 small powe
pentode 155
EL84M/EBOSWA small power pentode,
il spec versiond 75
BV6GT small power
pentode 245
6L6G medium power
pentode 275
5881/KT66/6LEWGC  medium pawer
letrode 4%
6550/KT88 large power
tetrode 1245
6C33 povwertul regulator,
ndirectly heated

tnote 2465
6AS7/6080 strong regulator,
ndirectly heated
tnode 645
2A3 4pin directly heated small
power lriode  17.95
3008 directly heated
power triode 57 95
504G Hl-rectifier 325
5Y36T HT-rectifier 225
5V4GT HT-rectifier ~ 2.25
GZ34/5AR4 HT-rectifier 875
6X4 HT-rectifier, very
good for
pre-amplifiers 2 85
RESISTORS
Beyschiag

We ofter thiee quality levels of resistor quality,
alt are 1%, starting with the Beyschlag
metalfitm, which are shghtly magnetic (as are
the vast majonty of other makes of metal film
resistors), but nanztheless very good sounding
as used 1n alf our UK-made amplifiers. up to
quality level 3 (the MEISHU/P3) no-feedback
triode amplifiers

Beyschiag 1 watt, 1% resistors up to 500K0hm,
E0 11, above 500K0hm £0 13 each

HOLCO

Better sound quality can be achieved with the
H2, 1 watt, 1% non-magnetic resistors, which
we regard as the best “industrial grade”
metaifim resistors avallable. They have one
small drawback, as they are quite fragile and
require careful handling, do not bend the legs
too close to the body, they may become noisy

HOLCO resistors type H2 S0PPM cost £0 36
each from 1000hm to 500KOhm, igher and
lower values are all £0 63 each

SHINKOH Tantaium Flim Resistors.

This 15 definitely the best sounding resistors
available, forget the VISHAY which may be ok
in high teedback transistor amplitiers, but in
our opimion quite uncomphmentary to the
qualities of real Audio Amplitication (1 e
directly heated trigde amplifiers running
teedback free in single-ended Class A), this is
where you will nezd the tantalum film resistor
for the best results

Untortunately, the manutacturers have decided
to withdraw the 1 & 2 watt values off the market
for the time being, leaving only the 1/2 watt
version available, which des rather complicate
matter However, as with most handmade
specialist tems, which covers most on this hist
1f demand 15 sufficient, supply wall rectily itseif,

Anyway, the 1/2 watt, 1% tantalum resistors are
non-magnetic and cost £2 06 each for all
available values. There 1s long delivery on alt
values, so be prepared to wait if a value 1s not
stock

POTENTIOMETERS.

Best available from sound quaity - price
viewpoint, made by Neble 1n Japan, high

quality carbonhitm,
Volume Controls.
Impedance  Construction Price
Ex. UK vat

100KOhm  Frame type,

PCB mounted 345
100KORm  Encapsutated type.

PCB mounted 1265
Balance Controls.
1 00KQhm
Frame type, PCB mounted 39
100KOhm

Encapsulated type PCB mounted 1415
STANDARO TYPE SWITCHES.

This switch 15 adjustable 2 - 6 - way, if has gold
plated contacts and a stainless steel ball for
best possible corrosion protection and contact,
price ex UK Vat £3.30.

STANDARQ ELECTROLYTIC CAPACITORS.
Good quality standard Industrial types.

Price Ex.
UK vat.
18x6mm axaf,
11x7mm radial 023
156 mmaxal 029

Value Voltage Size
100mF  10voit

t00mF  16voit

20mF  16volt  11x8mmradial 031
220mF  40volt  13x10 mm radial 0 42
100mF  63volt  13x10 mm radial 0 47
4700mF 16volt  38x18 mim radial 0 82
2200mF 50voft  35x18 mm radral,

41x16 mmaxal 087
10mF  160volt  15xI0 mm radial  0.56



22mF 350volt  25x12 mm radial 1.25
22mF  450volt  41x16 mmaxial 1.89
ATmF 385volt 2521 mmradial  2.16
S6mF  400volt  30x21 mm radial 237
68mF  400volt  30x22 mm radial 268
100mF 4000l 30x25 mm radial 326
220mF  385volt  52x30 mm radial

can 445
220mF  450volt  40x30 mm radiat

can 585
220mf  550voit  112x35 mm radial

screw terminals  27.65

RCA, BNC, BANANA, PLUGS. RCA
SOCKETS. SPEAKER & GROUND
TERMINALS & LOUOSPEAKER SPADES.

RCA Plugs Standard Gold plug 155
AN-C  Gold plug 365
AN-GP AUD1ONOTE goldptug 851
AN-P AUD10 NOTE Silver piug,

tefign insulated

non-magnztic 2553

RCA Sockets.
Type Mounting Price Ex.
UK Vat.

RCA socket mcke!
plated Chassis mounted 0.4
RCA sacke' go'd
plated Chassis mounted 065
AN-CS AUD10 NOTE
non-magneiic,
teflon insulated Chassis mounted 365

socket, gold plated

BNC Plugs & Sockets.

Type Price ex. UK Vat.
Standard BNC plug 34
BNC Stlver plated sosket

chassis mounted 205

Banana Plugs, Loudspeaker Cable
Spades, Chassis Loudspeaker
Terminals.

Type Price Ex. UK Vat
Banana plug, gold piated,

spring loaded tension 245
AUD10 NOTE Loudspeaker Cable
spade silver plated, non-magnetic 465

AUD10 NOTE AN-ST Speaker Terminal, chassis
maounts, nickel plated, red or biack 185
AUD10 NOTE AN-ST/G Speaker Terminal,
chassis mounts, gold plated,

red or black 275
AUD10 NOTE AN-STR Speaker Terminal,
chassis mounts, fully goid plated, non-
magnetic, red or black 475
Ground Termnat, chassis mounted and nickel
plated 145

Qur range of components 1s constantly
expanding as we find new or befter suppliers
50 Stay In touch by reading our adverts in hi-fi
World aed hi-h News

BLACK GATE ELECTRON TRANSFER, High Performance,

AUD10 QUAUITY OUTPUT TRANSFORMERS.

Single-ended Clrcults.

Suggested Valve Max Ci. A Power  Prim-Sec. Impedance Size/Weight Mar.
VAT

ELB4/ECLBE/6VE 20 watts 2KE - 4/8 Ohms 117x98x90 mm
300B/2A3/6846 25 watts 2K - 4/8 Ohms 17x98x90mm
EL34/6550/XT88 30 watts 1K5 - 4/8 Ohms 115x98x35mm
2A3/6B4G 30 watts 1K25 - 4/8 Ohms 98x82x35mm
5881/KT66 30 watts 2K1 - 4/8 Ohms 115x98xI5mm
21WNT4C 30watts 10K - 4/80nms 117x98x100mm
211NT4C/845 50 walts 10K - 4/8 Ohms 112134x150mm
3008 50 watts 1K25 - 4/8 Ohms 135x115x125mm
845 SOwatls 2KS ~4/8 Ohms 137x114x130mm
219INT4C 75 watts 5K-4/8 Ohms 137x115x145 mm
New SE Product

EL34/6550/KT88 20 watts 3K - 4/8 Ohms 117x98x92 mm
6L6G 30 waits 3K - 4/8 Ohms 115x98x35 mm
Push-Pull Circuits

ELB4/ECLB6/6VE 15 watts 8K - 4/8 Ohms 80x67x68 mm
EL34/8L6G/5881 25 vatts 6K - 4/8 Chms 88x73x80 mm
2A3/684G/3608 30 watts 5K - 4/8 Ohms 88x75x80 mm
KT88/6550 50 walts 6KG - 4/8 Dhms 108x91x90 mm
EL34/KT66/5881 50 watts 3K - 4/8 Ohms 98x82x83 mm
845 50 watts 6K8 - 4/8 Ohms 108x91x90 mm
Pure Silver Wired Outputs.

300B/2A 684G 25 welts  2KS - 4/8 Ohms 11 7x98x90 mm 90mA
211NT4-C/845 S0watts 10K - 4/8%hms 112x134x150mm 150mA

Current

110mA PSE
90mA SE

180mA PSE
130mA PSE
140mA PSE
150mA SE

150mA SE

180mA PSE
180mA PSE
240mA PSE

130mA SE
140mA PSE

PP
PP
PP
PP
PPP
PP

SE
SE

Price ex. UK

87 00
9100
11300
9700
106 00
114.00
12400
15100
17200
237 00

104 00
107 00

4200
5900
6300
7300
7400
11400

1645.00
1,975.00

The AUD 10 NOTE stiver wived outputs listed here are des gned and made in the UK, we can supply the AUD10 NOTE Japan manufactured outputs for the
ONGAKU or the KEGON but they are exceptionally expensive, as you would expect from items that take upwards from 100 hours each to make, for example an

output transtormer for an ONGAKU casts £16,500 00
AUO10 NOTE CERAMIC STAND-OFFS.

In most itis

vaive power

y citficult to get the HT and heater rails properly suspended and separated, safely and reatty from the

chass's, this especially apglies when building an;plmers using te really migh voltage directly heated triodes Iike 211, VT4-C, 845 849, 304TL DA100etc
When pianning design like this, it 1s important to incerporate sudtable fayout from the stat, and the AUD10 NOTE stand-offs shguld be mgre of less mandatory
in that contexd They are screw-in type with steatite insulator ang either a wrap-round turned “head” on the single way version or separated solder slots on the

multi-way versions

Type No.  Mumber of Tags Height/Length Sotder Connection
AN-421 1 255 mm Wrap-roand
AN-422 1 174 mm Wrap-round
AN-423 1 226mm Solder sid
AN-452 2 Adjustable, 17mm Solder stots Dusal bott screw-in
AN-433 8 Adjustabe 24mm Solder slots Dual boit ssrew-in
AN-455 5 Adjustable, 322mm Solder slots Dual belt screw-in
AN-458 8 Ad)ustabie, 58mm Solder slots Dual bolt screw-in
AN-460 10 Adjustable, 72mm Solder slots Dual bo!t screw-in
AN-476 6 25mmy4smm  Solder slots Screw-in boits
AN-479 9 25mm/66mm  Solder slots Screw-In boils

AUD10 NOTE Coax Interconnect Cables.

Type/Colour code Construction Price per Stereo Meter Ex. UK Vat.

AN-Ayellow  symmetrical 6N copper litz coax 15.32
AN-Cred  symmetrical OFHC copper iz coax 2979
AN-S dark grey with yelicw stripe symmetrical 9 99% silver itz coax 8425
AN-V silver grey with yeliow stripe symmetrical 98 99% silver Iitz coax 15235
AN-Vx stlver grey symmetrical 98 99% silver itz coax 382.98

.
It 1s recommended to use the internal twin silver wires 1n the AUD10 NOTE coax cables as inlernal
wiring cable, this Is what we do in amphitiers [tke the ONGAKU, M7Tube etc

L yilc

There are very few audio parts that promise a guarantezd imorovement when replacing practically any other parl, but this ts what tho 3LACK GATE capacitors
actually do Exchanging any electrolytic capacitor anywhere in the circuit of an amplifier or in tho crossover of a speaker will greatly Improve sound quality We
are warling on some guidelines as to where, how and which types of Black Gates to use in different circutts, the first such technical guideline ts availabe 10w
and 1s called *Improving your CD-Player* and can be oblained by sending a stamped addressed envelope to us requesting this leafiet.

it 1s very important to note that all BLACK GATE capactors take time to charge-up or stabihize when first put in circuit, depending on type and applicaiion this

“maturing* time can be between 100 and 300 hours

Value Voltage

0 47mF SOvoll

1mf Sovoll

2 2mF S0volt

47mF Sovoit

22mF SOvolt

100mF 100volt

1000mF 50volt

220mF 1 6voit

470mF 1 bvolt

10,000mF 80volt

4700mF 1 6volt

ATmF + 47mF 500volt - $50v surge
100mF + 100mF 500volt - S50 surge
100mF 500volt - S50 surge
220mF + 220mF 350volt - 400v surge
100mF + 100mF

22mF

220mF

220mF

1000mF

2200mF

4.7mF

1 mF

4 7mF

10mF

ATmF

100mF

68mF

1 0mF

22mF

ATmF

100mF

A70mF

1000mF

220mF

BG-Type Suggested Use Price Ex. UK Vat

PK Anywhere 1.06

PK Anywhere 125

PK Arywhere 1.55

PK Anywhere 25

PK Anywhere 335

Standard Anywhere .75

Standard Anywhere 24.55

Standard Anywhere 435

Standard Anywhere 635

Stancard PSU smoothing 23465

Stangard Anywhere 1425

SK-Type PSU filter capacitor 85.95

SK-Type PSU filter capatitor 10195

SK-Type PSU fikter capacitor 7275

SK-Type PSU filter capacitor 9265

350volt - 400v surge  SX-Type PSU tilter capacitor 7535
350volt VK-Type Decoupling or fiter capacitor 1895
1 6volt F-Type Low ESR version 675
1 Bvolt FK-Type Ultra low ESR version,

. camparable o film caps 995
S0volt FX-Type As above use anywhere 4395
SOvolt FK-Type As above use anywhere 98 85
SOvait C-Type For circuits with DC potential

difference 33
S0voit N-Senes Bipolar for use In negztive feedback

circuits etc 495
SQvort N-Seres as above 675
50volt N-Series as above 695
50volt N-Series &S above 1376
S0velt N-Series as above 1895
50valt Bipolar For loudspeaker crossover networksg 95
SOVt Bipotar as above 1085
S0volt Bipolar as above 1745
50 volt Bipo'ar as above 219
16volt BG-N Type For super low noise PSU ‘s 2465
16volt BG-N Type as above 2895
S0volt BG-N Type as above 9995
100volt BG-N Type as above 42335

On the next page 15 a list ot all BLACK GATE capacitors avaiable, logether their sizes. best usage etc
Lastly, we can supply a range of more medestty prices camponents, still good quality, but more ndustrial grade. if you like

World Radio Histo

Chassis Fixing

Serew-in boit
Screw-in bolt
Screw-in

Price Ex.
UK vat.

141
14
141
2.2
305
404
5.79
731

535
753

AUDIO NOTE COMPLETE KITS.

We are developing a range of compiete kits, to
give those ol you who have the ability, but do
not have the time Io develop a project from the
ground, 50 to speak In order to be able to offer
the best possible quality - price fetationship the
kits we offer will be good basic Cifcuits. with
no-frills power supplies and components

Xit One.

Based around the justly famous 3068 directly
heated triode, we see this kit as the introduction
to real Audio Amplification, as it covers all the
important aspscts of design necessary. Single-
Ended, No-Feedback, Class A, Directly Heated
Triode, to become a member of this exclusive
club of amplifiers

Kit One has one 3008 per channel running at
420 volts with 75mA current giving 9/10 watts
of the cieanest power you will ever hear, the
input stage consists of 3 BSN7GT with a 5687
double thgde dniver stage running in SRPP.

The powersupply ts a capatitor-choke-capacitor
with a 5U4G HT rectitier, the heaters are AC
heated

Comognent guality 1s similar to our Level 2
finished products, AUD10 NOTE paper in oil
signal capacltors, Beyschiag Iwatt 1% metalfilm
resistors, geod quality etectrolytics (sorry NO
Black Gatest) and a simple, attractive stereo
©chass1s in grey paintwork Protecting cover IS
exin,

Price £750 00 incl Vat, which includes all
valves {yes, also the 2 x 300B needed) but not
postage/packing which to UK customers 1s
£12.00, topcover 15 £99 00 extra The Kit One is
avallable now.

Xit Two.

Kit Two leatures 2 x 5881 pentodes running in
paraliel Single-Ended mode, yelding sgme 20
watts of pure Class A, valve rectified HT for the
oulput stage, stereo chassis, and 6SL7GT input
and 6SH7GT SRPP driver stage componentry
and Chass's as Kit Dne

Price £600 00 incl Vat, includes valves, but not
postage/packing cover ts extra at £99 00
Avallable in December 93 Wnite to, AUD10
NOTE (UK} Ltd Unit 1, Block C Hove Business
Centre, Fonthill Road, Hove, East Sussex, BN3
6HA, England Telephane +44 0273 220511, fax
+44 0273 731498 Direct Line to sales +44
0273 885511

MAINS TRANSFORMERS

This range retates to our finished products, mains transtormers are notonously difficuit items to offer as
the number of permutations of HT and Heater voltages are almost endiess We shali be oftering a more

range as opp arise

Primary [] Y HT Winding dary Heater Price Ex.
Windings UK Vat

Ov/100v/110v120v ~ Ov-230v at 350mA Ov-126vat 1 Amp 3400

Ov/220v/230v/240v -~ 31 5v-0v-3 1 5vat 4 Amp

12091 10v/100v/0v  Ov - 230v at 0.4 Amp Ov-126vat1A 4100

Ow/1 00v/11 0v/120v 315 -3 15vat 4 Amp

Ov/1 00v/11 Ovi1 20v Ov - 290v at 40mA 126v-Ovat1 54 26.00

OvA100v110v/120v  Ov- 6.3 at 300mA

Ov/100v/1 10v/120v  310v-244v-0v-244v-310v &t 3.15v-0v-3.05vat45Amp 7250

Ov/100v/110v120v  320mA 126vai 15 Amp

120v/110v100v/0v ~ Ov-G20v at 160mA 0-10vat4 Amp,Ov-63vat 9800

Ov/100v/110v/120v  150v-150v at 50 mA1.5A Ov-5vat25A

120v/1 10v/1 10v/0v  390v-0v-390v 2t 200 mA 3 15v-0v-3.15vat 1 2Amp, 7v 8670

Ov/1 00V

ovn 20v1 70v at S0mAat 3A Tvat3A Svat 24

Type/Colour code

AN-D green

AN-B blue white writing

AN-L biue black writing

AN-SP sitver

AN-SPx silver

AUD10 NOTE Speaker & Wiring Cables.

Construction Price per Mono
Meter Ex. UK Vat.

single core 6N copper

speaker wiring 685

double strand. s

creened 6N speaker 1234

wire

double strand, screened

6N hiz copper 251

speaker wire

singfe core 15 strand

99.99% iz 10638

silver speaker wire

single core 20 strand

99 9% Iiz 382 98

PTFE Insulated Silver Plated Copper Wires

silver speaker wire

We can also provide less expensive wiring wires for hard wiring circults, these PTFE sulated siiver
plated capper wires are 19 strand of 0 15 mm wire and come In brown, black, blue, pink, red, green,
orange, violet, white and red/white, they cast £1 60 per meter 1n any colour



SINGLE ENDED VALVE AMPLIFIER
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A Single-Ended Valve
Amplitier

Designed by Tim de Paravicini, written by Noel Keywood.

Here's one of the simplest ampiifiers you'll
ever see. It's Single-Ended: just one valve, all
on its own, drives the loudspeaker. It
follows the wisdom of pursuing elegant
simplicity to yield an amplifier that is right at
heart. You can't get purer than single-ended
working and it is gathering a strong
following,

I'll describe what single-ended
working is all about later - and why the
world's two most expensive amplifiers -
Ongaku (£34,000) and Yoshino
(£25,000) - use it. As well as wny
nobody wants to use it (money comes
into it herel).

Money? Don't worry about that Tim
de Paravicini, errant genius and valve
designer extraordinaire, was very
enthusiastic about our desire to produce
a real hi-fi, single-ended amplifier at
absolutely the lowest price. Since
Ongaku, and Yoshino (designec by Tim),
tum out around 25watts, yet take two
men to lit them because of the huge
transformers they need, our little baby had
to be limited to low output if it was to be
practicable. Smail transformers are not oniy
easy to lift - but they don't cost insane
amounts of money,

So here's a 4watt stereo integrated, line-
level amplifier. ft's small enough to go on a
shelf, it can be built by anyone who can
wield a soldering iron and it should cost no

more than a few hundred pounds if buitt
from the transformer set, which will be
made available. As always, there'll be a full
kit too and, provisionally, its price is set at
around £350, which includes a professional
welded steel chassis, with a baked-on
‘powder coat' smooth black finish, proper
screen-printed legends and components of

tested this month (see speaker group test
in the man issue) can be used with this
design, and they don't cost a king's ransom.
However cur own KLS2 kit loudspeaker is
considerably more sensitive and will go very
loud with 4watts. It was specially designed
by us for amplifiers like this, also having a
flatter load impedance characteristic than is
usual, which improves amplifier

El INPUT
QUTPUT
TRANSFORMER
POWER MAINS
SUPPLY | TRANSFORMER
ELECTROLYTICS
QUTPUT
TRANSFORMER
ECC83 ECCC88 ECCES £080

matching, Another suitable
loudspeaker is the Heybrook Quartet,
but it is expensive in comparison to
the amplifier, even if the amplifier does
deserve such quality.

Oid hands may well be
remembering that a 4watt single-
ended is the sort of thing that used to
grace Dznsette record players. Those
ampldiers used a miniature output
transformer and often a combined
triode/pentode valve, like the UCL82.
They were exercises in cost cutting,

Suggested chassis layout for the home constructor.

higher quality than those found in
commercial amplifiers (of course - this is
real hi-fil),

Don't poo-poo 4watts; | know it doesn't
sound much, but it will give good volume in
a normal room, providing sensitive speakers
are used. Curiously, such speakers are
beginning to appear on the market. Both
Goodmans' Mezzos and Celestion's 7s

This design is different. It has a full

hi-fi specification and it sounds superb,
having all the easy sweetness single-ended
working czn provide, without any of the
soft and vague sound of older designs. It
easily out-performs solid state amplifiers,
having the dimensionality valve amplifiers
bring to the sound stage, but lacking their
hardness or edginess. Just a look at the neat,
but substantial, output transformers shows
how much nas gone into this modem design.

HI-FI WORLD SUPPLEMENT DECEMBER 1993
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Theory of

This amplifier is based around the 6080
double triode power valve, which is a
rugged beast that'll last for years. The trick
to using it in single-ended mode, Tim told
us, is to swing around 200volts peak-to-
peak into it to get enough drive. To do
this requires high gain and a driver stage
capable of swinging the necessary volts.
This task is carried out by an ECC88 (V2),
a low-volts, low impedance RF triode
which, in this circuit is connected in a
cascode arrangement to provide high gain
(approx x200). In cascode, a second

Operation

ECCB88 (V3) acts as a dynamic load in the
anode of the basic amplifier V2.

Local feedback is used to get enough
bandwidth from the driver stage and to
keep it linear over its wide operating
range, R 3 being the feedback
determining resistor. The small, low value
(5pF) compensation capacitor across it is
only necessary if overall feedback via R16
is used too.

It is best to apply a limited amount of
overall feedback to keep output
impedance down, so that the varying

HI-FI WORLD SUPPLEMENT DECEMBER {993

impedance of a typical loudspeaker does
not significantly affect amplifier frequency
response. Bandwidth measures 9Hz-

64kHz (-1dB).

An ECC83 input triode acts to provide
sufficient gain to achieve a sensitivity of
around 200mV, so the amplifier can be
used as a line-level integrated that will
accept the output from a tuner, tape or
CD direct, through a selector switch.

Because single-endeds don't hum-
cancel in their output stage, they must
have a very quiet power supply.
Consequently, although this is an
inexpensive design, the power supply still
uses a smoothing choke and large
smoothing and reservoir capacitors
(Ci1,12), and the H.T. line is well
smoothed too by R 1/Cé and R7/C5.



Golden Dragon

Precision Audio Tubes

RETAIL PRICE LIST Golden Dragon Triodes

Golden Dragon Pre-Amplifier Tubes  Singles Singles Pairs Quads Golden Dragon Power Tubes

*6A08/ECCE5 £6.50 2A3 4PIN £22.50 £47.50 £95.00 Pairs Quads Octets

12AT71/E81CC/ECCS1 £6.50 2A3 OCTA1  £22.50 £47.50 £95.00 EL34/6CA7

12AU7A/E82CC/ECCE2 £6.50 211 £28.50 £59.00 £118.00 NEW DESIGN  £25.00 £50.00 £100.00

12AX7A/ES3CC/ECCS3 £6.50 *300B £69.00 £140.00 £280.00 EL84/6BQ5  £8.50 £17.00 £34.00

6DJB/ESSCC/ECCSS £10.95 *300C £79.00 £160.00 £320.00 E841/7189a £12.50 £25.00 £50.00

6SL7GT/ECC35 £7.50 811A £11.50 £25.00 £50.00 KT66 £25.00 £50.00 £100.00

6SN7GT/ECC33 £8.50 845 £36.50 £75.00 £150.00 KT77 £39.00 £79.00 £158.00
805 £36.50 £75.00 £150.00 KT88 £49.50 £99.00 £198.00

Speciat Quality Golden Dragon Pm-AmpIifisngunibes Please enquire of any ;gg?: SUPER g?ggg g;SogO 22:7;233

ingles 3 . X X

*E81CC-01 Gold Pins £9.50 tube types not listed. 6550A £3050  £79.00 £158.00

E82CC-01 Gold Pins £9.50 We have an inventory 50CA10 £7500  £150.00 £300.00

*E83CC-01 Gold Pins £9.50 of over 2,500 different 6L6WGB £25.00  £50.00 £100.00

*E88CC-01 Gold Pins £14.50 types in stock. 807 £25.00 £50.00 £100.00

Golden Dragon Select Tubes

5AR4 £9.50 ; ) )

5U4G £8.50 Gold Plated Ceramic Valve Bases Carriage charge £2.50 on any order. All prices

85A2 £6.50 plus VAT @ 17.5%. Payment: Cash with order or

ECL82 £4.50 4 PIN UX4 £3.50 Visa - Mastercard - American Express 24 Hour

ECL88 £4.50 4 PIN JUMBO GOLD PLATED £25.00 Answerphone Services

EL509 £7.50 7 pIN B7G CHASSIS £3.50

G234 £8.50 :

PL509 £7.50 8 E:":“ gC;/EL zggls gggg PM Components are the recommended

12E1 £25.00 9 9A CH y ; P

13€4 £12500  GOLD PLATED ECC83 SCREENING CAN &skirT  Y2Ive Supplier for World Audio Kits.

o mom s

5687 £8.50 GOLD PLATED ECC83 DAMPING CAN £4.50

6550 Special, per pair £75.00

6072A £7.50

A selection from our stock of over 2,500 different audio quality
valves. Please enquire for items not listed

ECC81 BRIMAR 450  LS9B COSSOR 695  6SL7GT BRIMAR 4.50
ECH81 MULLARD 350  M8136 MULLARD 850  6SN7GT BRIMAR 4.50
EC82 GE 450  M8162 MULLARD 850  6SN7GT TEONEX 3.50
ECC82 RFT 450  M8137 MULLARD 15.00  6SQ7GT TONEX 4.50
ECL82 TEONEX 350 MHLDs MAZDA 550  6V6G RCA 5.50
ECC83 TEONEX 350  0A2WA TEONEX 350  6V6GT TEONEX 4.50
ECC85 TEONEX 350  PCC88 SIEMENS 350 6X4 TEONEX 2.50
ECL86 TEONEX 350 PL36 MAZDA 350  6550A TEONEX 12.50
ECC88 BRIMAR 450  PL504 MAZDA 250  12AT6 BRIMAR 2.50
ECC88 GE 550  PL509 MAZDA 550  12AV6 RCA 2.50
ECC88 TEONEX 450  PL519 THORN 5.95 }S%*ST WEST"‘A%'XOUSE ggg
EF86 TEONEX 450  PY32 MULLARD 250 o0 = o
EF804S TELEFUNKEN 2500  TT100 GEC 65.00  joF) o i
EL32 MULLARD 450  U19 GEC 850 qar ST 146,00
EL85 MULLARD 450  UCC85 MULLARD 350  1aps BRILER 80
EL86 MULLARD 450 UUS MAZDA 550  gopo MULLARD 6.50
EL504 TEONEX 350 UU6 MAZDA 650  1p5 RCA 6.50
EL509 TEONEX 550  2X2A RCA 500  sea7WA RCA 6.50
EL519 TEONEX 5,50 3A/167M ITT 10.00 5751 RCA 6.50
EM84 TEONEX 350  5Y3WGTA SYLVANIA 450  5814A GE 5.50
G232 MULLARD 850  5V4G BRIMAR 350 5881 USSR 4.95
GZ33 MULLARD 550 6AG7 RCA 350 61468 TEONEX 8.50
GZ34 MULLARD 1250  6A7G RCA 850 6158 BRIMAR 6.50
GZ37 MULLARD 450  6BH6 BRIMAR 350 6189 SYLVANIA 6.50
GZ34 TEONEX 550  6C8G RCA 350 6201 GE 6.50
KT66 TEONEX 6.00 6DQ6B PHILIPS 350 6463 UNITED 7.50
KT66 GE 16.50  6K7G RCA 350 6870 BRIMAR 11.50

EXPORT WELCOME
CARRIAGE AT COST
P.M. COMPONENTS LTD., Springfield Enterprise Park, Springfield Road, Gravesend, Kent DA11 8HD, England
Tel: 0474 560521. TELEX: 966371 TOS-PM-GM. Fax: 0474 333762




SINGLE ENDED VALVE AMPLIFIER

CIRCUIT DETAILS

With a high sensitivity of 200mV, the amplifier
will directly accept outputs from CD (2V),
tuner (300mV up), tape (300mV up), disc
preamp stages and other modem sources.
After the input selector switch, C| blocks any
d.c, preventing its appearance on the gnd of
V|, which would upset the biassing VRI
should be a high quality (we recommend Alps)
50k logarithmic-law potentiometer, which
then gives a high and constant-with-velume-
position input impedance of 50k . This is high
enough not to load or affect sources.

Resistor R1 is a safety tie-down (gnd leak)
in case VR should ever go O.C. (open circuit)
with age, and R2 is a stopper resistor to
prevert parasitic oscillations.

Roughly 0.5mA is drawn by V1, biassing the
cathode (pin 3) 065V positive, effectively
making the input gnd, which is tied down to
earth by R2/R1, equivalently negative, as it
needs to be. A feedback voltage is applied
across R4 and is 'seen’ through C2.

The first stage gives approximatefy x50 gain,
developing its output across anode resistor Ré.
This signal is applied to the input grid of V2
through d.c. blocking (and coupling) capacitor
C3. The gnd is tied to ground with respect to
dc. by gnd leak RS. A currert of ImA drawn
by the valve produces +1V of bias across
cathode resistor R12, effectively making the
input grid negative by this amount, which is the
operating condition for the valve. Decoupling
capacitor C8 bypasses the a.c. signal current to
earth to prevent degenerative negative
feedback and loss of gain.

V3 acts as an anode load for V2 in what is
known as a cascode arrangement. This gives
high gain, acting much like a pentode, but with
lower noise. The grid of anode load V3 is held
at a constant d.c. potential by R8/9, with C4
providing decoupling.

The signal voltage of the second stage is
developed across R10 and applied to the input
grid of the output valve (V4) through dc.
blocking/coupling capacitor C7. The resistor
R4 is a grid stopper, to prevent parasitic
oscillations. A negative feedback signal can be
taken from this point, being applied by R13,
which is used to set feedback level. This also
acts as a grid leak in conjunction with R4,
Capacitor C9 provides a small amount of
phase compensation, needed only to comrect
for the affect of using overall feedback from
the output transformer as well.

Cathode resistor RI5 acts to self-bias the
6080 output valve, raising the cathode to 72V,
current through the valve is 72mA. Capacitor
C10 decouples R15; the transformer primary
acts as anode load. Power dissipation of R15 is
SWbut a |OW rated unit is recommended
for longevity.

Single-ended amps must have a hum free
voltage supply, so full wave rectification is used,
plusa section L/C smoothing fiter
comprising a 0.5H choke, C11,12. The choke
must be rated at 1 50mA minimum. Additional
smoothing is provided by R/C filters R1 1/C6
and R7/C5, which feed the earfier stages. The
6080 output valve draws a large 2.5A of heater
curent
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MAINS
260V, 148mA === CHOKE TRANSFORMER
! 1.6A
blow
o c12
220y e 220y —— -
380V 380V
To ground at
input socket
<
ECC83
ECC88 ECCs88 6080 40/220V
(L) () () "
120/110V
4 saf 54 5 7 8 [
Heaters, 6.3V a.c.C T

Sound Quality

This. amplifier sounds smooth anc rich, almost
creamy-textured, without being warm and
cloying. it demonstrates all the musicality of a
good valve amplifier, without goirg too far.

There was a slight lack of speed due to its
low power rating, which was mo-e than
compensated for by its detail and staging ability,
which brought the musicians out into the
room. No matter how reticent and boxy the
‘speakers nommally are, this amplifier levered
the stage out of the boxes to give a solid,
three-dimensional performance, terally bnm-
full of the tiniest details.

Bass was a little light, but is one area of the
performance which depends heavily on the
'speakers used, since this amp made the
differences between 'speakers quite distinct

The midband was very good, clean and
open all the way up, without displaying a
preference for any particular instrument or kind
of music.

The treble continued the smooth and easy

MEASURED PERFORMANCE

Power output measures 4W per channel. A
feature of single-ended working is a
progressive increase in distortion towards
full output, but conversely a progressive
decrease with reducing level. At 4W
distortion measured 3%, at IW 1.2%.
However, this was mostly innocuous sounding
second harmonic; third harmonic, which is
more audible and has a sharpening effect,
measured less than 0.1% at IW,

This balance of harmonics is importantin
understanding why valve amplifiers that,
superficially, don't measure well, in fact can
and do perform well. This amplifier is, at
ordinary music levels, very linear. Music peaks
will have some second harmonic content, but
it will not be discernible. The advantages of
great circuit simplicity are, however, real.

Otherwise, the amplifier is quiet, hum
free (less than ImV on the output), very
sensitive and of wide bandwidth.

performance. All in all, it seemed superbly Power 4W
smoocth and unaggressive, and suited to any kind Frequency response 9Hz-64kHz
of music. Careful loudspeaker matching is Distortion (IkHz/IW) 1.3%
nexessary to make the most of it as it really does (10kHz/I'W) 1.4%
show up the differences between models. Oh, Separation 74dB
don't be put off by the power rating. You'd be Sensitivity 180mV
surprised at how loud four watts Gan sound with Noise (hiss) -100dB
a good, sensitive loudspeaker! Simon Cooke (hum) 0.7mV
6 1 6 1 2 8
7 2 0/ 2 1 4
8 3 8 ‘ 3 3 - 6
4 9 5 4 5 7 8

79 79
O 8 c1 8 cl
9 9
h CT screen
ECC83 high gain ECC88 R.F. 6080
Double Triode Double Triode Double Power Triode
(B9A base) (BYA base) (Intemational Octal base)

Views are from undemeath valve or valve holder
h = heater ¢ = cathode a=anode g = grid NC = no connection CT = centre tap



KIT & COMPONENT SUPPLIERS

LOUDSPEAKER KIT SUPPLIERS

Faraday Sound

248 Hall Road

Norwich, NR| 2PW.

Tel. 0603 762967

Loudspeakers in Concrete

Now you can build your own low density concrete
cabinet endosure Faraday FSI, Siren, FSS5, FS10 or a
design of your own choice. Stunning sound. Simple
DIY skills only. Full instructions including cabinet
construction for only £10.00. Includes reviews,
photo's etc. and at least £10.00 discount off any
further products purchased from us eg. ready made
cabinets. Also £25 - £150 off any complete
loudspeakers!.

Hart Electronic Kits Ltd

Penylan Mill

Oswestry

Shropshire SY10 9AF

24 Hr sales / enquines 0691 652892

A range of Audiophile kits for 80 watt Power
Amplifiers, Tuners, Pre-Amps and Moving Coil /
Moving Magnet RIAA Pickup Preamps. All kits
are fully engineered, with our thirty years design
expenience, for easy constructions from circurts
by John Lindsey Hood, the most respected
designer in the field. Send for lists.

The Speaker Company

Unit 9, Waterside Mill

Waterside, Macclesfield

Cheshire SKI | 7HG

0625 500507

The Speaker Company are a new company offenng a
wide range of loudspeaker drive untts from Audax.
Celestion, KEF, Morel SEAS, Vot and a new nbbon
tweeter. Also a wide range of associated accessones
for the speaker builder.

Falcon DIY Speakers

Falcon Electronics

Tabor House, Mulbarton

Norfolk NR14 8T

0508 78272

Falcon sell kits, drve units and crossover components
and have a large range of books and back issues of kit
magaznes. Please send large SAE (34p) for free price
list.

Wilmslow Audio

Wellington Close

Parkgate Trading Estate, Knutsford

Cheshire WAI6 8DX

Tel. 0565 650605 Fax. 0565 650080

Extensive range of dnve units and over 30 different
designs of seff-assembly kit. Two 'ATC kits now
available. Drive units include those from KEF,
Dynaudio, Audax, SEAS, Peerless. Scanspeak and
Morel, Everything required for the loudspeaker
builder and four dem rooms to listen to the kits in
buitt-up form. Two new kits from Morel - one 3
Iitre, magnetically shielded, one 11 Iitre book
shelf.

IPL Acoustics

2 taverton Road

Westbury

Wilts BAI3 BRS

0373 823333

IPL supply a range of eight speaker kits using drive
units from SEAS, Morel, Audax, Visaton etc.
including four transmission lines to suit all room
sizes. We also supply a full range of dnve untts,
capacitors, and cabinet accesories as well as siver
plated P.T.F.E. nsulated cables.

DBS Audio

PO Box 91

Bury St Edmunds

Suffolk IP30 ONF

0284 828926

Sole authonsed supplier of DBS loudspeaker kits
designed by Dave Bemman. The acclamed DBS6 kit
includes Morel tweeters and custom buitt woofers, plus
top qualty pre-assembled crossover and components.

VALVE AND OUPUT TRANSFORMER
SUPPLIERS

Langrex Supplies Ltd

| Mayo Road

Croydon

Surrey CRO 2QP

Tel. 081 684 1166 or fax. 081 684 3056

One of the largest distnbutors of electronic valves,
tubes and semi-conductors in the UK by onginal UK

and USA manufacturers. Obsolete types are a specality.

Telephone or fax for an iImmediate quotation.

GT Audio

5 Upper Road

Higher Denham

Bucks UB9 5E|

0895 833099

Professional reparrestoration of all hi-fi induding classic
and vintage equipment. Supplier of very high quality
electronic components, in particular types which are
difficult to source. Onginal valves available, 1.e. Mullard,
Bnmar, GEC. GE, RCA, Sylvana etc.

Billington Export Ltd.

|E Gillmans Trading Est.

Billinghurst

Sussex RH14 9E3

Tel. 0403 784961 or fax. 0403 783 519.

Bilington Export Ltd. are one of only two or three
supplers of obsolete cathode ray tubes in England.
DG7-32, DG7-36, and 3WP|. Data can be sent on
request with any valve or cathode ray tube order.
(minimum order £50.00)

PM Components

Springhead Enterprise Park

Springhead Road, Gravesend

Kent DAI | 3HD

0474 560521

Suppliers of Shuguang Golden Dragon valves amongst
others.

Sowrer Transformers

EA Sowter Ltd

PO Box 36

Ipswich IP! 2EL

0473 2193901252794

Output and mains transformers for GEC KT88 circutts.
Can also make any other transformer to order. Send
SAE for lists and data

Chelmer Valve Company

130 New London Road

Chelmsford

Essex CM20RG

Tel 0245 265865 Fax. 0245 450064

Suppher of premium range of audio valves, other vaves
and components also avatlable. (Please see our ad on
inside back cover of this supplement).

YOU CAN ADVERTISE IN THIS
SECTION FOR ONLY £20.

CONTACT CAROLINE KNOTT
ON: 071 - 266 0969.

COMPONENT SUPPLIERS

Audio Components Ltd
Albany Court, Albany Road
Granby Industrial Estate
Weymouth

Dorset, DT4 9TH

Tel. 0305 761017

Fax. 0305 761492

Audio Components supply the Audio Innovations
Classic 25 Kit Ampifier. This valve Line Intergrated
design offers 4 line inputs, a tape loop and 25
watts of Class A power in an elegant,
domestically frendly casework. It comes with a
comprehensive 40 page instruction manual and
a guaranteed fixed price competion service
should any difficutties be encountered. Pnce 1s £699.

AP Electronics

20 Derwent Centre, Clarke Street

Derby, DEI 28U

Check out the AP electronics 1993 catalogue. It's
free with every order over £30.00. AP - for pre-amp
kits, power amp kits. integrated amp kits plus
everything else from resistors to mains cables.

Chelmer Valve Company (pis ook under valves)

Electromail

PO Box 33

Corby

Northants NN17 9EL

0536 204555

The branch of the well known RS Components
trade mail order business that deals with the public.
They have a huge range of components and

catalogues to match.

Norwood Electronics

Unit 8 Pinbush Road

South Lowestoft Ind Est

Lowestoft

Suffolk NR33 7NL

Components suppliers:-

DACs, digttal filters, Digital interface IC's, Optical
transevers/Cables, OP-Amps.

Kits:- DACs and Power Amps.

Omni Electronics

174 Dalkeith Road

Edinburgh EH16 5DX

031 667 2611

A wide range of components amed at the hobbysst,
competitive VAT incl. pnces, mall order and a
frendly service. Open Mon-Thurs 9.15-6.00, Fnday
9.15-500 and Sat's 9.30-5.00.

RATA Led

Edge Bank House

Skelsmergh, Kendal

Cumbria LAB 9AS

0539 823247

RATA specalise in supplying high grade audiophile
components and cables. They also have a small
range of drive untts and kit amplifiers.

VINTAGE DIY

Loricraft Audio

4 Big Lane

Goose Green

tambourn

Berks RG16 7SQ

0488 72267

Speaabst restoration of 301's and 401's using
genuine spares and re-manufactured parts to onginal
pnstine standards in our newly built workshops
designed prmarily for these purposes.
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SINGLE-ENDED

Single ended working is the simple way of
doing things, so the first amplifiers used it.
One valve controls the flow of current
from the power supply through the
output transformer, modulating it in
response to the input signal applied to the
grid such that the output is a replica of the
input, but stronger. Single-ended working,
by its nature, is pure Class A. Half the
total required signal current passes
through the transformer even when
there's no signal to be amplified (i.e. under
quiescent conditions).

It 15 this standing or quiescent current
that is a problem. It magnetises the
transformer core, taking it up closer to
saturation (magnetic overload), reducing
the strength of signal that can be accom-
modated. That's why to get a strong signal
through a single-ended valve amplifier
demands a massive output transformer if
core saturation and distortion are to be
avoided.

Push-pull - like negative feedback -
appeared to be an almost magic problem-
solving idea. It offered a solution to these
difficulties. It demanded the use of two

SINGLE ENDED VALVE AMPLIFIER

Single
Ended

Push
Pull

valves, and a phase splitter to drive them,
buz in spite of this extra complexity, the
benefits were - and still are - enormous.
Firstly, by passing the d.c. supply current
two different ways through the tapped
transformer primary, the resurtant field
cancels and the problem of d.c. magnetisa-
tion is largely eliminated. When Class B or
A/B working is used the power dissipation
through each valve is lowered, increasing

RESISTORS (all 0.25W, except R15))

R1 1.5M
R2 1.5k
R3 1.5k
R4 2.2k
R5 1.5M
R6 270k
R7 47k
R8 1.5M
R9 270k
R10 100k
R11 1.5k
R12 820
R13 680k
R14 2.2k
R15 1k/10W
R16 47k
VR1 50k log. Alps volume control
CAPACITORS

C1 0.22/100V
Cc2 100p/16V elect.
C3 0.01p/250V
C4 10p/50V elect.

Parts List

C5,6 10u/350V elect.
Cc7 0.1/400V
Cc8 10p/16V elect.
Cc9 5pF
c10 100p/200V elect.
c11,12 220u/380V elect.
RECTIFIER WOS8 bridge
VALVES

1 x ECC83 input double triode (B9A base)
2 x ECC88 gain/driver double triode (B9A
base)

1 x 6080 output power double triode (|.O.

base)

TRANSFORMERS

Mains: 210V a.c., 150mA continuous +
6.3V, 3.5A

Choke: 0.5H, 150mA

Qutput: 4/8/16 secondary. Multi-section
NOTE: Output transformer is custom
designed by Tim de Paravicini to give
performance quoted. These aie available
from Hi-Fi World - see World Audio Design
pages.
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efficiency and maximum power output. So
high power push-pull amplifiers need
smaller output transformers than single-
endeds and they can easily deliver much
more power.

Why go back to single-ended? They
possess the benefit of great simplictty, as
well as high inherent linearity at low levels,
both important factors in hi-fidelity. |
personally suspect that phase-splitters are
responsible for a small degree of signal
cancelling too, since good single-ended
amps have much more low level detail and
atmosphere in their sound than push-pulls.

| OUTPUT
I

K

INPUT |

SUPPLY

P POWER
INPUT 2

PUSH-PULL

What once would have been beyond
consideration In cost terms is now - if not
cheap - at least affordable. Properly
specified output transformers can be used
- as they must be If building a single-ended
amplifier is to be worthwhile.

Tim de Paravicini designed Yoshino to
demonstrate what single-ended working
had to offer when uncompromised. It's
true o say that anyone who heard this
amplifier, or Ongaku, came away stunned.
But whilst we've all got more disposable
income, not so many of us have that
much! Tim was more than happy to
design this amplifier, so anyone could get
their hands on a good, modem single-
ended amplifier.

SAFETY WARNING

capable

The final unit should be fitted with a
protective underplate to protect

against accide < and a wire
mesh top cover alves run very
can bumn.
oved BUILT version is
thout electrronic
erience.



Wilmslow
YAudio A

Do you require pertection from your loudspeaker
system, but at an affordable price?
We are proud to announce the arrival of two new kits
The ATCK 50 and ATCK 100
Wilmslow Audio and ATC have closely
collaborated to bring ATC's renowned
perfomance to the home constructor

As a result the performance of these kits is equal to that you
would expect from any of ATC's products -
Absolutely Stunning!

Clean, well damped Bass!

Totally transparent Midrange!

(The best we have encountered)

Clear, Detailed treble!

All masterfully blended without accentuation
or the coloration encountered elsewhere.

If you have aspired to own, but could not
afford loudspeakers of this quality then think again.
Contact Stephen Leigh to arrange a demonstration that will

convince you and only slightly worry your friendly bank managert

W

! Audio Limited, Wellington Close, Parkgate Trading Estate,
Knutsford, Cheshire, WA16 8DX. England.
Tel: (0565) 650605 Fax: (0565) 650080

HEATHERLEY LTD.
CYNTRA PLACE
201 MARE STREET, HACKNEY
LONDON, E8 30E
Telephone: 081 985 1646

PRECISION WOODWORKERS & CABINET MANUFACTURERS
ESTABLISHED 1934

HEATHERLEY LIMITED
MANUFACTURERS OF SPEAKER CABINETS SINCE 1962

For sale speaker cabinets manufactured by
craftsman in various sizes and finishes made
for the trade surplus to requirements.

Set up your own speakers in professional
built cabinets and get the sound you want
to hear.

Give us aringandfind out what we have gotand
the price you will have to pay you will be
surprised at the silly prices we are asking for
these cabinets.

But only while stocks last.

Phone: 081 985 1646 FAX: 081986 0112

OSCILLOSCOPES:

GOULD 084200  DIGITAL STORAGE
GOULD 084000 DIGITAL STORAGE
HEWLETT PACKARD 182C 100MHZ  4CHANNEL

HEWLETT PACK ARD 1707A 35MHZ 2CHANNEL
HEWLETT PACKARD 17078 35MHZ 2CHANNEL
HEWLETT PACKARD  1740A 100MHZ  2CHANNEL
HEWLETT PACKARD  1741A 100MHZ ~ 2CHANNEL

(with analogue storage)

HEWLETT PACKARD  1744A 100MHZ  2CHANNEL

{with analogue storage)

PHILIPS 3211 15MHZ 2CHANNEL

PHILIPS 3217 50MHZ 2CHANNEL from

PHILIPS 3212 25MHZ 2CHANNEL from

PHILIPS 3240 50MHZ 2CHANNEL from

PHILIPS 3262 S50MHZ 2CHANNEL from

PHILIPS 3261 120MHZ  2CHANNEL from

TEKTRONIX 453 100MHZ  2CHANNEL

TEKTRONIX 454 100MHZ  2CHANNEL

TEKTRONIX 465 100MHZ  2CHANNEL

TEKTRONIX 4658 100MHZ ~ 2CHANNEL

TEKTRONIX 475 250MHZ ~ 2CHANNEL

TEKTRONIX 468 100MHZ ~ 2CHANNEL DIGITAL STORAGE
TEKTRONIX 466 100MHZ  2CHANNEL ANALOGUE STORAGE
TEKTRONIX 7603 100MHZ ~ 4CHANNEL from

TEKTRONIX 7313 100MHZ  4CHANNEL ANALOGUE STORAGE
TEKTRONIX 7613 100MHZ  4CHANNEL ANALOGUE STORAGE
TEKTRONIX 7623 100MHZ ~ 4CHANNEL ANALOGUE STORAGE
TEKTRONIX 7633 100MHZ  4CHANNEL ANALOGUE STORAGE
TEKTRONIX 7704 250MHZ  4CHANNEL ANALOGUE STORAGE
TEKTRONIX 7834 400MHZ  4CHANNEL ANALOGUE STORAGE
TEKTRONIX 7844 400MHZ  4CHANNEL ANALOGUE STORAGE
TEKTRONIX 7904 S500MHZ  4CHANNEL ANALOGUE STORAGE
TELEQUIPMENT D75 50MHZ 2CHANNEL

TELEQUIPMENT D83 S50MHZ 2CHANNEL

STORAGE SCHLUMBERGER CD1740 20MHZ4CHANNEL

DUMORT 1062 S50MHZ 2CHANNEL

MISCELLANEOUS EQUIPMENT

HEWLETT PACKARD  1600A LOGIC ANALYSER

L TELNET (Second-user Test E quipment)

HEWLETT PACKARD  1630D LOGIC ANALYSER £500
HEWLETT PACKARD  1615A LOGIC ANALYSER £200
HEWLETT PACKARD  3200B VHF OSCILLATOR (10 -500MHz) £175
HEWLETT PACKARD  3300A FUNCTION GENERATOR £300
HEWLETT PACKARD  3400A RMS VOLTMETER £150
HEWLETT PACKARD  3580A SPECTRUM ANALYSER {5-50 KMHz) £1250
HEWLETT PACKARD  3582A SPECTRUM ANALYSER DUAL CH {25 KHz) £3000
HEWLETT PACKARD  3585A SPECTRUM ANALYSER (25 - 40MHz) GPIB £5.5K
HEWLETT PACKARD  6255A POWER SUPPLY -DUAL-50V-2A £250
HEWLETT PACKARD  6266B POWER SUPPLY -DUAL-50V-2A £250
HEWLETT PACKARD  5342A FREQUENCY COUNTER (18GHz) £1250
HEWLETT PACKARD  8601A GENERATOR/SWEEPER (110MHz) £400
HEWLETT PACKARD  8011A PULSE GENERATOR £400
HEWLETT PACKARD  8654B SIGNAL GENERATOR (10-520MHz) £600
HEWLETT PACKARD  7402A RECORDER (2x 17401A PLUG-INS) £300
DYMAR 1585 AF POWER METER £125
RACAL DANA 202 LOGIC STATE ANALYSER £250
PROSSER SCIENTIFIC INST'S (P.S.l) 4651 PHASEMETER £250
YOKOGAWA (YEW 3655) ANALYSING RECORDER £850
MARCONI 2432A 560MHZ DIGITAL FREQ. METER £200
(with battery portable)
RACAL DANA 9341 LCR DATABRIDGE £250
RACAL DANA 9917 S560MHZ DIGITAL FREQ. METER £175
RACAL DANA 9919 UHF FREQ. COUNTER £275
RACAL DANA 9903 TRUE RMS RF METER £650
ADRET 2230A 0-1MHZ SYNTHESISER £250
ADRET 740A S00MHZ SIGNAL GENERATOR £1050
AIM 401/402 LCR DATABRIDGE/LIMITS COMPARATOR £275
AVO RM215 /2 BREAKDOWN, LEAKAGE & IONISATION TESTERE750
BRADLEY 192 OSCILLOSCOPE CALIBRATOR £550
DATRON 1061 AUTOCAL MULTIFUNCTION V/METER(6.5 DIGIT)  £850
DATRON 1071 AUTOCAL MULTIFUNCTION V/METER(7.5 DIGIT) £1100
DATRON 1051 AUTOCAL MULTIFUNCTIONV/METER(5.5 DIGIT)  £500
PHILIPS 5167 1-10MHZ FUNCTION GENERATOR £400

There’s much more equipment available, too numerous to list here - please send large S.A.E. for]
list.

Please check for availability before ordering. Camiage + VAT to be added to all goods.
Ring

KEITH MORRIS on 0203-650702 or FAX on 0203-650773 for details.
g\EIIC-BNZESr# 8 CAVANS WAY, BINLEY INDUSTRIAL ESTATE, COVENTRY,




RIAA HEAD-AMP

RIAA Head-Amp

o « « for our line level preamplifier. In Part 1 of this two part article Dominic Baker

describes the theory behind the RIAA curve and our choice of input device.

Demand for a phono input on our pre-
amplifier has forced us to design one
sooner rather than later. Knowing we are
- er - shall we say 'keen’ on valves, you
may be surprised to see ar apparent
heresy being committed in this project:
there isn't a valve in sight (at feast until
part 2). We've used a silicon chip.

Electric shock therapy hasn't yet tumed
our brains into quivering jellies,

much more than an NE5534 or TLO72.
We chose to use the Analogue Davices
AD797, because it has a good reputzzion,
but it costs £7.4C. That's roughly seven
times more than the norm.

Of course, after manufactur=r and
dealer margins have been added, the £1
chip accounts for around £2.25 of the
retail price, whilst our choice represents

the big difference. So there's evidence to
show that a good audio chip is more than
acceptable for hi-fi and that all chips
cannot be condemned equally.

There's one last but not inconsequen-
tial reason for using a chip: lack of noise.
The quietest valves are very quiet but
sadly, modem low noise chips can be
quieter. For a moving coil stage they are
essential; for a moving magnet

making us as happy with a TLO72
(that's a swear word) as an EF86.
Silicon chips are only bad news for
audio because the industry insists

3180us
50Hz

6dB:Octave
o

on using the very cheapest capable Al g \

of an acceptable measured 75s
performance, to wit: TLO72 & Al X ~ 2126Hz
NES534. Slaves to simple audio s
theory love these things, as do

those who equate penny pinching 1608

with making a profit. Opering up
£600 amplifiers to find them
populated with 50p chips makes us
groan.

So why did we go and use a

6dB/Octave

T T T T W T T
20Hz 50Hz 500Hz 1kHz
FREQUENCY (Hz LOG SCALE

chip? Because there's no underlying
reason for their apparent sonic
mediocrity and, indeed, making the
perfect audio chip seems to be something
of a challenge for the major chip manufac-
turers; they do try hard to offer sometning
special, but their efforts seem largely
ignored because for many manufacturers
price takes precedence over sound

quality. Numerous well specified audio
chips are available, but all of them cost

HI-FI WORLD SUPPLEMENT DECEMBER 1993

TheRIAAequalisationcurve.

£16. That's how the bean counters see tt,
but to the DIYer, tnis sort of cost inflation
1s avoided.

The two best sounding disc
preamplifiers we know are th2 Michell iso
and the Deltec (ncw DPAj dis: preamp -
and both use silicon chips. Hewever, both
also use specialised, high quality chips
not standard industry foddsr. And tha: is

T T 1
10kHz 20kHz

stage they are still appreciably
quieter than a valve.
WHY EQUALISATION
The difference between any line
level source and a record deck is
that the latter does not have a flat
frequency response. This is not a
fault. LPs are equalised before
being cut. On playback they need
to be corrected, to sound right,
and this 1s done by what is known
as 'RIAA correction’ in the disc
stage.
Equalisation is in effect an eng-
| neered frequency response,
designed to overcome innate
difficulties met when cutting
grooves wizh a 'constant velocity' cutter.
The record is given treble boost and bass
cut. The bass 1s cut on the record because
if it was recorded at full level, the grooves
would be so large that playing time would
be reduced and cartridges would struggle
to track. The treble is boosted to increase
the signal to noise ratio. At high frequen-
cles the grooves in the record would be
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DBS AUDIO

DBS6 LOUDSPEAKER KIT

The genvine DBS6 loudspeaker kit, as designed by Dave Berriman and featured in HiFi News Feb./
March '92. is still available - only from DBS Audio.

"Nothing less than the best loudspeaker you can get for money, and o strong condidate for the best up
to say, £600."

(Alvin Gold, Hi-Fi News, March 1992)
A kit for one poir comprises drive units, pre-wired crossover with ICW polyprop caps and van den hul
silver-plated LCOFC internal cables, bi-wirable inputs, drive screws, wadding and frontboffle
leatherette for o really professional lock (wood cabinet ports not included).
Despite cost increases, price has been held to £187 including postage and packing in UK (though
price must increase soon). Overseas customers pleose enquire.
Ta order your DBS6 kit in UK, send a cheque for £187 made out to DBS Audio,. Viso and Access
telephoned orders olso occepted.

For turther information on DBS Audio kits, send an A4 SAE.
Suffolk IP30 ONF

Tel. 0284 828 926
Fax. 0284 828 026

DBS Audio
P. O. Box 91
Bury St Edmunds

“QOWTER
TRANSFORMERS <

Sowter Transformers have been used by the Professional Audio
Market throughout the world for at least the last twenty - five
years.

Using modern technology and Computer Aided Design we are
now able to offer a complete design and manufacture service.

Our current lists show a range of over 50 output, 70 power
transformers and nearly 30 chokes.

E.A. SOWTERLTD
P.O. BOX 36, fpswich IP1 2EL
Tel: 0473 252794, Fax: 0473 236188 SEND S. A E. FOR DETAILS.

LORICRAFT AUDIO

Turntable Repair and Record Cleaning
Service.

A new improved version of our original design concept of a stable
platform effectively isolated from any musical or vibrational
feedback, and incorporating a unique and effective suspension
system to provide optimum turntable damping and isolation for
ultimate performance.

The exterior plinth materials is 28mm ash or oak, with heavily
reinforced corner bracing and massive internal pier to accommo-
date the unique suspension system within the main plinth body

Full service facilities for garrard including 301/401, using genuine
or re-manufactured parts in our new dedicated workshops. This
service also for many other including Thorens. Other hi-fi
repaired/services supplied.

New 301/401 Damper rings Dramatically reduce ringing of
platter.
£5.00 per pair including p/p.

4 Big Lane
Goose Green
Lambourn

Berks., RG16 7XQ

New Catalogue

now
available

Tel. 0488 72267

When you can transform the performance of
your existing C.D. player, with the award
winning DIGIT the D.A.C. at a truly incredible

rice of only £139.00 + £19.00 for the DIGIFLEX
interconnect cable.

To quote Audiophile magazine, * its effect is
remarkable. Add the Digit and the
Ferformonce of the MARANTZ CD 52 SE which

s already excellent for its price, leaps one 7
stage further towards the magically true to life
transparency of two box players costing
£1000.00 or more.

In recent What Hi Fi ?, Audiophile and Hi-Fi ——
Choice awards, Digit beat products costing 2

or 3 times the price - so don’t be fooled in tc
paying more, it's not necessary.

To obtain DIGIT, with,a money back guarantee,
please telephone (0276) 451166 or complete
the coupon below:

WHAT Hi-F1?
Reowornded

maiT

DIGI Including

the POSITRON Power

supply upgrade and
leqler list.

| enclose a 1Ist class stamp

POSTCODE
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RIAA HEAD-AMP

so small that the signal would be affected
greatly by dust, scratches and surface
roughness, or noise. Boosting the treble
decreases these effects by increasing the
size of the grooves, improving the signal
to noise ratio and

package) package (I hope this means
something to some of the keener
enthusiasts) and is the lower grade of the
two.

For lowest noise, shortest signal paths,

have both 10Q and 100€2 loads to match
low and hign output moving coils respec-
tively. Resistors in the feedback loop give
the necessary time constants, as specified
by RIAA, and harmonised in all national

standards. Note that the

reducing noise. in
addition, this means that
the size of the grooves
stays within sensible
limits, rather than
ranging from very large
to very small. This allows
cartridges, arms and
record decks to be
optimised more closely.

The disc preamplifier
must correct the
equalised characteristic
of an LP, by cutting
treble and boosting bass
by precisely the same,
but inverse amount to
the boosts applied

Cartridge
load resistor

POWER SUPPLY DECOUPLING

+15V _@T;CS 9-0.47uF

Co7- 0 el
A —@—— =

INPUT

——— ai

AD797

OUTPUT

equalisation curve was
derived by the Recording
Industry Association of

RIAA

W\

Gain setting
resistor

America and all other
standards merely echo it.
The curves are defined by
R/C time constants:
3180us gives the bass
characteristic, 318uS the
midband characteristic

<+

OFFSET TRIM
R7 - 20K

OAMWWWN®

15V —-A)

DISTORTION NEUTRALIZATION

gy | au)

and 75uS the treble
characteristic.

The gain of the
circuit is set to give
enough input signal
headroom to avoid
overload when the circuit
is driven to deliver its full

C5
50pF

unng recording. It must
o amplify the weak signal provided by a
‘up cartridge, so both equalisation and
are needed. This is the special role of
>hono stage and why it is so different
any other input.

STAGES

Aly is a record cut with an equalised
at) frequency response,

and highest quality, we have chosen to
use the surface mount AD797BR version.

Surface mount components are miniature;

resistors and capacitors are a few millime-
tres long, have no component leads and

are soldered directly to copper cladding of

a circuit board. The short component

xe cartridges that read them
wve a very low signal output. In
ne case of a low output Moving
Coll cartridge, output is around
17,000 times less signal than a
CD player. We have chosen to
apply gain in two stages for this
design. A very special, ultra low

OFFSET NULLE

AD797 PIN CONNECTIONS

8] DISTORTION NEUTRALIZATION
7] +vs

6 | ouTPUT

15 |OFFSET NULL

noise, ultra low distortion op-
amip is used for the first gain stage and the
RIAA correction curve equalisation. This is
‘the first part of the design, the second gain
stage and the power supply will be in Part Il
At the stage of writing this | have built
a solid state second gain stage and am
about to do a valve alternative so that we
can listen to the difference and see which
is best. A solid state op-amp was chosen
for the front end because it has low noise
and distortion. Additionally, | have never
been impressed by the sound of valves
used as gain stages in pre-amplifiers, they
seem to have a closed in sound, rather
than the openness found in the better
solid state phono amps, but perhaps this
was more a reflection of the way they
were designed than of valves themselves.
THE CIRCUIT
The RIAA equalisation and the first gain
stage are both handled by one device.
This is a super high quality precision ‘op-
amp' (operational amplifier) made by
Analogue Devices. The AD797 is avallable
in two grades, A and B, and three
different package varieties. The easily
available version, the AD797AN, comes in
the standard 8-pin dip (dual in-line

leads on normal resistors etc. act like little
aerials standing up on the circuit doard,
receiving RF noise. For lowest noise they
should be avoided - a benefit of surface
(SMD or Surface Mount Device) mount.
The signal from the cartridge must first
be correctly loaded. For Moving Magnet
(MM) cartridges, the correct load is
around 220pF total capacitance, including
around | 00pF for arm signal leads, in
parallel with a 47k resistor. For Moving
Coil (MC) capacitance isn't needed and
resistance of around 1002 is favoured by
many manufacturers, but it is useful to

output of around |0V-
{2V rms. The required input overioad
headroom value for moving magnet is
50mV minimum at |kHz, 80-100mV being
common enough in commercial amplifiers.
USING THE AD797

The AD797 is a very high quality device
with noise figures considerably lower than
most normal precision audio devices. It
requires special care to get the best
results. The power supply must be
bypassed by two small capacitors that
must be mounted within 5Smm of the chip.
Surface mount is ideal for this as the O.1uF
and 0.47uF bypass capacitors on each
supply line can be jammed right up against
the AD797.

For lowest noise the feedback compo-
nents have to be made as low as possible,
but consideration to load drive and power
consumption must also be given. As gain
is increased distortion at high frequencies
increases with most op-amps. The AD797
however, provides an effective method of
cancelling this distortion. For the circuit
and values we are using, this is simply
done by connecting a 50pF capacitor
between pin 8 and the output.

Part |l follows next month with the full circuit
diagram and details of a kit of parts available
from Hi-Fi World

Device Manufacturer Type Price
(equwa|ent mput noise)
AD797AN  Analog Devices 09nVihHz Single £7.41
OPA620KP Burr-Brown 2.5nVAHz Single £1023
NES534 Various 35nVAHz Single £1.04
LMB33N Motorola 45nV/NHz Dual £1.30
MC33078 Motorola 4.5nVINHz Dual £1.50
OPA21{IKP  Burr-Brown 6nVNHz Dual £10.75
OP275GP Analog Devices 6.5nVINHz Dual £2.10
TLO7| Texas 18nV/NHz Single £051
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...Home made HiFineed notlook Home made. ..

e v S 7|

Classic Stereo 25
Integrated Valve Amplifier Kit

%
'

Unusually for a kit amplifier, the Classic 25 will look more at home in your living room than the garden
shed. The elegant casework, proven circuitry and high quality components combine to form a Class A Line
intergrated valve amplifier offering exceptional performance and value for money. The kit comes with
a comprehensive 40 page instruction manual and a guaranteed fixed price completion service in the
unlikely event that any difficulties are encountered.

Price per kit £699
(inclusive of VAT and delivery anywhere in the UK)
ORDER FORM
N ome Please send your completed order form to: ﬁlﬁzycco;p:nenn Ld
Address ! enclose cheque/pastal order for Albany Rood
Granby Ind. Est.
f . =e e & Weymouth
made payable to Audio Companents Ltd. 8;’:;3 QL‘;ZZ:
ish t i i
I wish to pay by Visa/Access, please debit my account no X
Fax: (0305) 761 4’
Postcode: Tel. CITTTT T I TITTITIT1 171
Credit Card Order Telephone (0305) 761017 Expiry date: [ | [ | | GO nitm (]

LANGREX SUPPLIES LTD

DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND I.C.S.

PHONE 1 MAYO ROAD * CROYDON  SURREY CRO 2QP FAX
081 684 1166 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 081 684 3056
A selection of our stocks of New Original Mullard - Brimar audio type valves made in UK.
STANDARD TYPES SPECIAL QUALITY TYPES
ECC88 MULLARD 6.00 | E88CC - GOLD PIN MULLARD 8.50
ECH81 MULLARD 3.00 ECC81 - M8162 / CV4024 MULLARD 6.00
ECL86 MULLARD 3.50 | ECC81 - 6201 / GOLD PIN MULLARD 8.50
EF86 MULLARD 7.50 | ECC82 - M8136 / CV4003 MULLARD 6.50
EL84 MULLARD 6.00 ECC83 - M8137 / CV4004 BRIMAR 6.50
GZ32 MULLARD 8.50  EF86 - M8195 / CV4085 G.E.C 10.00 |
GZ34 MULLARD 10.00 AMERICAN TYPES GE.
6SL7GT BRIMAR 4.50 6146B.G.E 15.00 | 6L6GC GE 9.50
6SN7GT | BRIMAR 450 6550A.G.E 15.00 | 12AX7AGE Zgg
6V6GT BRIMAR 425 7581AGE | 1200 207ACE 700
OPEN TO CALLERS MON.-FRI. 9AM - 4PM. CLOSED SATURDAY
OVER 6000 HES AVAILABLE FROM STOCK =
TERMS C W O/VISA/ACCESS ETC...
P&P 1-3 VALVES £1.00, 4-6 VALVES £2.00 ADD 17.5% VAT TO TOTAL INC P+P A —




BOOK REVIEW

Book Review

MAPLIN CATALOGUE

Don't laugh, but this is a review of a catalogue.
Some people read them in preference to
Wind in the Willows, War and Peace, or
Riders. Dominic takes the RS catalogue to bed,
and is currently ploughing his way through Part
3, fetchingly entitled "Mechanical’

I've been 'reading' the 1994 Maplin
Colour Guide to Electronic components, a
break-your-foot tome that runs to 800 pages.
ft warrants special coverage by us for its vast
range of components and special, difficutt to
obtain items. It is priced at £2.95, an amount
that would hardly cover its production cost. Al
the same, sensitive to the view that catalogues
should be 'free', Maplin include discount
vouchers inside.

This catalogue runs from specialist period-
style radios through home security systems to
radio controlled gadgets and similar
paraphernalia, on to huge ranges of specialist
components. ft is the latter that interest us.
Here's a look at some of the rarer, but
incredibly useful, DIY parts.

They have a wide range of steel and
aluminium cases, including modular assembly
types, for chassis and amplifier cases. There are
extension spindles and, something 've not
seen since my radio building youth, epicyclic
ball drives, etc. There are lots of nuts, bolts,
spacers and thingumyjigs that you cannot find
in the most jumbled of hardware stores, all for
electronics.

There's a wide range of test equipment,
muttimeters from £8 up, including ones that'll
read capacitance, inductance and frequency,
topped out by expensive Flukes and Avos,
We even noticed a simple audio spectrum
analyser (acoustic) and a pink noise generator.

The semiconductor section is huge and has
plenty of specialised audio items, from the
ubiquitous 5534, through to super-quiet
specialised preamp chips like the SSM2016/7.
There are inductors of all sorts, but cunously
not separate loudspeaker crossover
components. However, Maplin have a large
range of drive units, including Audax glass fibre
and Keviar cones, plus wadding and other
useful materials. There's even a modest range
of valves and bases, unobtainable in other
catalogues. And there's a valve amplifier, but
it's expensive.

But this isn't important. Maplin's stocking
policy doesn't concentrate only on popular
items; its @ comucopia of the popular, mixed in
with the rare and the unobtainable. I'd rate this
catalogue very highly as one of the best
publications of its kind. Maplin's huge stocks
and low prices are pretty impressive. This
catalogue throws the doors of DIY wide open.

Available from WH Smith and other
main Newsagents.
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by Noel Keywood

AUDIO AND HI-FI HANDBOOK

At heart, | like giant reference works like the
Audio & Hi-Fi Handbook, but they are difficult
to compile and poor ones seem to disappoint
in direct proportion to their size; | suppose big
flops are just more obvious than small ones.

The Audio & Hi-Fi Handbook (£40) starts
off well - and badly - and that's how it goes on.
Dedicated to Langford-Smith,author of the
Rodio Designer's Handbook, its editor
obviously has an eye on this, the best example
of the breed, . However, he then personally
states in the introduction that "the most
remarkable contribution of the Compact Disc
was to show how much the record deck and
pickup had contributed to the degradation of
music”. This is a remarkably contentious
observation, and it's not the only one. Radio
designers Handbook assiduously sticks to its
subject matter and avoids personal political
comment of this sort

However, gaffs, axe-gninding and il
considered opinion apart, the Audio
Handbook does have much to offer. For
example, it has a knowledgeably written
section on tape recording, a subject which,
surprisingly, is little understood in Britain.
There's a good chapter on the subject here,
even ff its author, John Linsley Hood,

AUDIO&HIR

HANDBOOK

|

unfortunately claims that equalisation is “the
subject of much misunderstanding” and, two
pages on, prints a graph with [20uS and 70pS
record characteristics wrongly identifed.
Whose misunderstanding? In general, the book
could do with a little less carping and a Ittle
more diligence directed towards the subject
matter in hand.

Vanability makes itself known n a
disappointingly light chapter on Disc
Reproduction. However, this is balanced by
Linsley Hood's comprehensive coverage not
only of Tape Recording but also of transistor
amplifier circuitry, a speciality of his. Whilst

Hood's contributions always contain iritating
criticism about anyone harbouring different
views to his own, set in a ngidly conservative
engineering mould, he does nevertheless
come up with some good, solid factual
material and, at times, even some glimmering
realisation that we might not know everything
there is to know about human cognition and
the way it interfaces with electromechanical
transmission systems.

Let's go on to loudspeakers. Stan Kelly
wrote this one and it's very good as far as it
goes. Do it Yourselfers are not really
addressed here, nor are modem enclosures
discussed individually, as reviewer Martin
Colloms is prepared to do, for example. There
are basic theoretical explanations of how
closed and ported enclosures are modelled,
using a familiar enough approach, a limited
coverage of crossover design, basic
transmission line and hom theory.

| was happy to see a chapter on
Interconnections, if a little bemused to see it
written by Allen Momington-West of Quad,
for Quad have always strenuously denied that
cables affect the sound. Now the party line is
that it can all be explained by conventional
measurement: still no acknowledgement of
our limited understanding of the human
cognitive process, its sensitivity, its vanability
and our inability to come up with any certain
rules for correlation between the engineering
domain and human cognition. This
incomprehension is summarised by the
statement that "The audible performance of
the cable can be calculated and verified by
measurement” - calculation and measurement
can do nothing of the sort. All the same, as an
engineer, | found this chapter comprehensive
and interesting in its discussion, even if
ultimately it was unable to throw light on, for
example, the disconcerting difference in sound
between copper cable and solid silver cable,
past the fact that silver has lower resistivity -
something we all know in any case.

The final chapter on "The Future” was, for
me, unbearably opinionated and of dubious
value. The constant axe grinding of the editor
and many of his authors stains this book.
Perhaps as an insider; I'm more aware of this
than most potential readers though. Standing
back, I'd say there's enough in the Audio & Hi-
Fi Hanbook to make it usefut and
consecuently a worthy addition to the
bookshelf, I'd buy it for Linsley Hood's
contributions alone. But I'd would like to see
something closer to the stature of Radio
Designers Handbook, which this is not

Available from technical bookshops or
by mail order from Butterworth-
Heinemann, contact Sam Hill on,

Tel: 0865 314556.



SPEAKER KITS FROM IPL ACOUSTICS

Over a 5 year period L.P.L. Acoustics have developed a range of high quality speaker kits, using the best units from SEAS, MOREL, AUDAX,
VISATON and IP.L and have produced a comprehensive range of speakers which will compete with the most expensive of commercial designs.
All speakers have BIWIRED crossover kits containing high quality components and terminals.

AS6 PANEL KIT FOUR M3TL A2 RIBBON KIT M2
TRANSMISSION MINI-MONITOR
LINE KITS

TRANSMISSION LINE
PLUS KIT
£167.00 - £280.00

PLUSKIT........£262.77
PANEL KIT ...£302.77

PLUS KITS........£167.00
TOTALKIT......£226.00

PLUS KIT.... £222.00
TOTALKIT...£291.00
PRE-VENEERED CABINET NOW AVAILABLE. Carriage charge extra on all kits

If you wou d like further details please send £1.50 for 36 PAGE SPEAKER BUILDING CATALOGUE, comprising VALUABLE
ADVICE on DESIGNING, BUILDING and TESTING speakers and full technical specifications including response curves of eight kits,
drive units, and details of SPECIALIST CABLES and ACCESSORIES

bury, Wiltshire, BAI3 3RS. Tel: 0373 823333

AP ELECTRONICS

FORMERLY AUDIOKITS PRECISION COMPONENTS

PLUSKIT.......166.00

PL Acoustics 2 Laverton Road, W

=

%
——e | . Op
o
VALVE AMPLIFIER CONSTRUCTORS s| AP
AP ELECTRONICS has the parts you need e
to make your valve ampilifier sing like magicl o

Holco H2 1% 1W 350 Volt Resistors

10R, 1281, 15R, 18R2 70p each
22R1, 27R4, 33R2, 47R5, 56R2, 68R1, 82R1, 100R, 121R, 150R,

182R, 221R, 274R, 332R, 392R, 475R, 562R, 681R, 825R, 1K,

1K21, 1K5, 1K82, 2K21, 2K74, 3K32, 3K92, 4K75, 5K62, 6K81,

392K, 475K, 562K, 681K, 825K, 1M, 1M5 40p each
2M21, 3M32 60p each
Vishay VSRJ, Bulk, Foll, 1/4W 1% 350 Volt Resistors

10R, 15R, 22R, 33R, 47R, 68R, 100R, 150R, 220R, 330R, 470R,

680R, 1K. 1K5, 2K2, 3K3, 4K7, 6K8, 10K, 15K, £5 each
22K, 27K, 33K, 39K, 47K, £6 each
1AR "WONDER CAPS"

0.01uF 630V £3.00 1uF 425V £ 6.00
0.1uF 425V £3.50 2uF 425V £ 8.00
0.22uF 630V £5.00 4uF 425V £12.00
0.47uF 425V £4.50 10uF 310V £15.00
AUDIO UPGRADE 1% 350V Capacitors

100pF, 220pF, 1n 3@ each 4.7nF £4 each 10uF  £6 each
PTFE Insulated Equipment Wire - 500V rms or above

19 x 0.2mm Silver Plated Copper, Red, Black, Yellow, Green £2.00/m
19 x 0.45mm Silver Piated Copper, Red, Black, Yellow, Green £7.50/m
19 x 0.15mm Silver Plated Copper, Screened £6.00/m
3 core 19 x 0.15mm Sitver Plated Copper, Screened £6.00/m

Sheathed Mains Cable £14 per metre
99.99% Pure Silver Wire - uninsulated

for 10 metres £120.00

0.45mm £ 7.00 per metre
0.71mm £10.00 per metre
0.93mm £ 6.00 per metre
1.22mm £28.00 per metre

Please make cheques * payable to *AUDIOKITS" and send your order to:

AP ELECTRONICS, 20 Derwent Business Centre, Clarke Street
Derby DE1 2BU. Telepnone 0332 - 674929
VISA & ACCESS/MASTERCARD Credit Cards Welcome

THE VIRTUOSO DISC PREAMP

SAVE MONEY BUILD YOUR OWN HI-FI

The Upgraded VIRTUOSO Disc Preamp offers superb Hifi Quality at a truly
affordable price. But don't take our word for it, read the flattering review in
the June HFW Supplement.

The Upgraded VIRTUOSO Disc Preamp is built around true audiophile
quality components, including Holco Precision Resistors, higher quiaity
grades of polypropylene capacitors, and special FET Constant Current
Diodes which make audible improvements to power supply rpple
characteristics.

When you own and use a VIRTUOSO Disc Preamp, you can enjoy the
artistry and maijic of truly great musical performances in your home in a way
that you never though possible. Yet the VIRTUOSO is quite easy to build.

Send £7 now for the set of photocopies of the original ETI articles which
describe the construction of the complete VIRTUOSO Preamp and we will
also send you the full parts list for the Upgraded VIRTUOSO Disc Preamp
for free.

Or send you cheque‘r (made payable to “AUDIOKITS") for the following
Component Packs:

Moving Coil Stage £ 36.78
Moving Magnet Stage € 88.84
Hardware & Power Supply £ 8271
Mains Transformer € 30.00
VIRTUOSO Disc Preamp - Upgraded £238.33
To: AP ELECTRONICS, 20 Derwent Business Centre, Clarke Street,

Derby DE1 2BU. Telephone: 0332 - 674929
VISA & ACCESS/MASTERCARD Credit Cards Welcome ™




Tweeters Group lest

Dominic Baker takes the bird seed.

Bad tweeters give sharp, amost painful trebie;
good ones give a delightfully smooth and
sweet sound. Choosing the right one for your
speaker project is important, but the curves
manufacturers publish understandably don't
convey nasties in big, bold fashion.

Our group review uses high resolution
tests to sort the peaky from the perky. The
tweeters are all available from either Wilmslow
Audio or The Speaker Co. Prices range from
£12 to £44, but money spent doesn't
always relate to the quality of the dnve
unit. On the whole it is best to choose a
tweeter with a similar character to that of
the bass/mid or midrange unit you are
using, as this draws less attention to the
change-over between the two units and
gives a smoother transition. Fabric domes
generally give the smoothest sound; metal
domes a bright one; plastic domes lie in-
between.

I experimented with simple, first order
(series capacitor) fitters at first ta find
which were the easiest tweeters to use.
Six of the twelve gave satisfactory results
with this simple arrangement (se= lower
traces), making them very easy to use, but
the others needed higher order filters. In
practice, a 2nd order high pass fitter is
steep enough (12dB/octave) for most
tweeters.

Higher order filters require more
components and so are more ccmplex
Where a 2nd order filter is required, pick
the crossover frequency, -3dB point, and
find the value for R, which varies with
frequency, from the mpedance plot. |
have done this for the most obvious and
sensitle crossover points of each driver.
The equations for both first and second
order filters are given below.

Ist Order high pass fitter

C1
B
C1=0.159
Rf

2nd Order high pass filter

C1
v _“ -
L1 |
+ /
L1/2=0.2251R C1/2=0.1125
f Rf

AUDAX TWO025AI £16

Frequency Response

A 2nd order filter with -3dB at
cither 2kHz or 4kHz will produce
good results

500Hz 1k 20k%z

impedance

t 2kHz and R=7¢}

Hz 1 OkHz

The Audax TWO25A! is a 25mm textile
dome tweeter with a sensitivity of 90.5dB.
A few dBs are lost with the addition of a
crossover, so this tweeter should be
matched with drivers of around 88dB.

AUDAX TW025M £17

7.7uF flattens inttial rise and
gives a -3dB point of 2kHz

500Hz 1k k8-

Impedance

A 2nd order filter with a -3dB
point at 3kHz could also be

used, R=6.502
5

1kHz 10 20kHz

The TWO025M is a nice looking fabric
dome unit with a sensitivity of 92dB. If the
first order filter is used match with dnvers
having a sensitivity of 90dB, if 2nd order is
prefered, 88dB.

AUDAX AW025S3 £20
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Frequency Response

Without crossover

o v\:“_’p,,'

16WF gives a -3dB point of
1.9kHz and a smooth response

Impedance

Impedance dips down
as low as 542

kHz 2 10

20kHz

This shielded aluminium alloy dome is
suitable for A/V applications. It has a
sensitivity of 92dB making it suitable for
matching with drivers of up to 90dB with
a first order filter.
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TWEETERS TEST

AUDAX TW034XO

Frequency Response

The TW034XO is useable
over a wide frequency
range, crossover could be
at lkHz, 1.8kHz or 3kHz

Impedance

The TW034XO's impedance
falls from above 15 at IkHz to

below 8 by 2kHz
8  n g
5

kHz 20kHz

This large, 34mm, soft dome tweeter has
a wide useable response. High sensitivity,
93dB, is also a plus point making it suitable
for use with drivers of up to 91dB.

MOREL MDT27

The MDT27 flattens off
nicely with just 5.5pF to
give a -3dB point of 2kHz

Impedance

Impedance stays above 6

kH 2 5 20kHz

This fabric dome tweeter is hom loaded
for greater efficiency. Sensitivity is 94dB,
so with a simple first order filter it will be
suitable for matching to drivers of up to
92dB.

MOREL MDT30

Frequency Response

A second order filter at 4kHz
should help flatten the hump
and give a clean roll off
/

Vi

Impedance

1kHz 2 5 1 20kHz

A treated soft dome tweeter with a
smooth response and reasonable
sensitivity, 90dB. When used with a
second order filter match with drivers of
up to 87dB.

MOREL MDT40

Frequency Response

Without crossover

* The MDT40 can be
flattened with 8.8uF giving a
-3d8B point at 2.2kHz

s

Impedance

A second order filter with -3dB at

2kHz and R=7.5 will give a
15
smoother roll off

\\‘/_\;/

1kHz 5

20kHz

The MDT40 is ideal for small satellite
'speakers, it is lightweight and small. For
best results use a second order filtter and
match with drive units of no more than
87dB.

SCANSPEAK D20108

Frequency Response

Smooth response. 2nd order at either
1.5kHz or 3.5kHz could be used

Impedance

Use R=10 at |.5kHz and R=6.5 at
3.5kHz for 2nd order filter

1kHz 2 5) 20kHz

This is a lovely unit and can sound very
sweet. Its sensitivity of 90dB will drop to
around 87dB with a second order filter
making is suitable for all but the most
sensitive mid range units.
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SCANSPEAK D2905 £44

Frequency Response

Withouz crossover

A -
M

e o

| 4pF gives a -39d8B peint of |.7kHz
and a smooth response

Impedance

Impedance varies quite considerably,
so if a 2nd order filter is chosen, pick

sour value of R carefully
: \v/

O

OkHz

The new Scanspeak D2905 is a beautifully
made unit. Sensitivity is 90dB, but match
with driver of around 88dB due to loss in
the crossover.

SEAS H398 £20

Frequency Response

Without crosscver

VN

N M\\ A

/' 15.5yF gives a sery flat.and useable:
response with -3dB at |.7k-z

Impedance

I der 1s preferad aim for a
-3dB point value of 3kHz and use

kHz 2 1 20kHz
The H398 is a good metal dome tweeter
with a smooth response and sensitivity of
90dB. With a first order filtter match with
drivers of up to 88dB.

SEAS H202 £12

Frequency Response

nse
> ove
10kHz. Howevor this is rot as
serious as it looxs and the 202
should still sound quite smooth

Impedance

/\ A 2nd order fil-er at anound 3kHz 1s
\'ecommenled where R=8

W

kH: OkHz

The H202 is popular amongst many
manufacturess due to its low price and
smooth response. Sensitivity is 90dB so
with a second order filter it will suit
drivers of up to 87d3.

SEAS H400 £24

Frequency Response

4 h 98, 1t
e A
2nd order filtes ax |.3kHz should
give a smockh noll off.

Y e

Impedance

filter is used at
use-R=8

The H400 has a higher sensitivity, 9 | dB,
than the H398, but needs a second order
filter for best results So again match with
drivers of up to 88dB.

Conclusion

The easiest tweetes to use are tamed by a
simple series capacitor. Of these, the Audax
TWO025MI, Scanspeak D2905 and SEAS
H398 give the smoothest and most useable
responses. The Audax and SEAS are very
similar in price and performance, both
having a -3dB point around 2kHz, but the
H398 is a metal dome with 2dB less
sensitivity. If you like metal domes the H398
is one of the smoothest and a bargain at
£20. The Audax is a sensitive soft dome so
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should sound smooth and detailed and
being £3 cheaper than the —398 also
makss it excellent value for money.

't high sensitivity 's not needed. are: you
are designing a very tigh quaity loud
speaker, the new Scanspeak D2905 is
excellent. It is beautifully made and can be
flattened easily with |4LF of capacitance. its
smaller brother the D20103 also nas a
smooth response, but a second o-der fitter
works best with this one.

The Morels are a oit of a mixed bag. At
£21 the MDT27 offers good value for its
high sensitivity and ezse of us=. The

MDT30 and '40 both need second order
fitters, more difficutt to calculate, to obtain
the best from them, the ‘30 being the best
bet.

The SEAS H202 is a popular tweeter,
and at £12 with a smooth response it isn't
hard to understand why. The sharp notch
above 10kHz will not be that noticeable, so
it's well worth using in high quality systems
with limited budget.

Last, but not least, the mpressive Audax
TWO034XO. This is a huge tweeter with a
wide response and high sensitivity. At £26
it's a steal and can scund very good.
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K3881 KIT £395 V¥ welded steel chassis is provided, together with protective
bottom plate for safety; a protective top cover is an optional
extra.

Designed for long life, low running costs and excelient sound
quality, K5881 is sensitive enough to be used with a simple
passive pre-amp. or our own line-drive pre-amp, and it matches
modem loudspeakers well. There is a choke-regulated power
supply, plus heavy 4mm ‘speaker terminals that accept bi-wiring.

K588 costs just £395 as a kit of parts, £495 for an easy-
build version with made-up tag board and wired mains supply,
and £595 fully built from an approved build service. The UK/
Europe version has a 240/220V transformer but 120/1 0V can
be supplied as an alternative - see Overseas details on Order
Form, page 28.

SPECIFICATION
Power 20watts/ch.
Frequency response | 6Hz-40kHz
. . o)
Here's a superb, Class A, 20watt stereo power amplifier that Eéﬁ;rr:;%?‘ Oé%ﬁ/é
uses the inexpensive Russian 5881 output valve, a miiitary N cF:is e (CCIR) -103dB
version of the obsolete American 6L6, intended for low —fen 240mV
disiortion audio work. It has super-quaity output transformers Dim ensic);ns (mm) 400w,300d, 1 80h
(4/8/16 selected internally) to minimise distortion and the Suppl 1 10/120V or 220/240v 2'20\/\/
input stage uses triode working. A rugged, sixteen-gauge, all- WFe)ipgKt I6kg;(34lbs)

VALVE LINE LEVEL PRE-AMPLIFIER £295 b

We now have finished the design of a super high quality
chassis for the line level pre-amplifier. It is constructed from
heavy gauge steel with an aluminium anodised and polished
front panel. This new chassis comes with the complete kit of
parts necessary to build the valve line level pre-amp.

The components are all high quality and include a special
screened toroidal transformer, Military Spec. Russian valves,
Alps potentiometer, metal film resistors, polypropylene signal
capacitors, silver plated copper wire etc.

|l 4HIGH DEFINITION LOUDSPEAKER £295

The High Definition loudspeaker is ideal for low power, high quality amplifiers,
transistor or valve. It goes very loud with just |-5watts, having an enormous
sensitivity of 94dB - that's 8dB more than most other speakers. It is also a very
easy load for valve amps (8ohms) and it gives a terrifically dynamic and fast
sound.

As well as being just about unmatched as a partner for esoteric amps, this
speaker is also unusually suited to low powered vintage amplifiers, such as Quad
Ils, Radfords, Pye Mozarts and such like.

The High Definition DIY loudspeaker is available as a complete kit, including
flat pack cabinet, drivers modified and tested by us, all crossover components and
hardware. The flatpack cabinet is finished in an attractive satin black and requires
no further finish, but for those who prefer something a little more traditional a
mahogany veneer is an option.

If you would like to build your own cabinets we are also offering a drive unit
pack that comprises two tweeters and two woofers, modified and tested.

KLS2 LOUDSPEAKER
Satin Bfack/Mahogany Veneer £295/£345
Drive Unit Pack £145
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WARNING
THESE ARE EXPERT KITS, NCT FOR THE INEXPERIENCED.

THE VALVE KITS CONTAIN LETHAL VOLTAGES. WE CANNOT BE HELD RESPONSIBLE FOR ANY ERRORS ARISING FROM
THE CONSTRUCTION OF THE KITS.

ORDER FORM

Please send your completed order form to: WORLD AUDIO DESIGNS, 64 Castellain Road, Maida Vale, London W9 |EX
Tel: 071 266 0461  Fax: 071 289 5620

240/120 option - delete the voltage NOT required.

Valves included except where stated.

'‘BUILT" - we can supply the amplifiers built up and tested by an approved service, for safety and guaranteed performance to
specification.

PLEASE PHONE FOR DETAILS OF THE FORTHCOMING 4W SINGLE-ENDED VALVE AMPLIFIIER
AND PHONO HEAD AMP KIT.

PRICES

DESCRIPTION ORDER No. QTY UK OVERSEAS.

(inc VAT (net)

& carriage)

K5881 20VV budget valve amplifier
KIT K5881-K240/120 [ £395 £350
EASY BUILD K5881-E240/120 [ £495 £450
BUILT K5881-B240/120 C_J £595 £550
optional top cover K5881-C C_J £60 £50
sransformer set K5881-TR240/120 [ £220 £180
300B 28W specialised valve amplifier
(prices do not include valves)
KIT 300B-K240/120 (=] £750 £650
EASY BUILD 300B-E240/120 (=] £900 £800
BUILT 300B-B240/120 C_J £1050 £950
optional top cover 300B-C ] £70 £60
transformer set 300B-TR240/120 (~un| £430 £370
KLPI line preamplifier
KT KLP1-K240/120 C_1 £295 £250
BUILT KLP1-E240/120 = £395 £335
KLSI| 3-way floorstanding loudspeaker
KIT KLSI-K = £729 £650
Drive units and hardware KLS-D C_1 £429 £370
KLS2 2-way, high definition, floorstanding speaker
KIT (Satin Black) KLS2-K C_1 £295 £250
Mahogany veneer KLS2-KM C_1 £345 £295
Drive units KLS2-D C_J £145 £120
Loudspeaker measurement
mic and preamp + test disc 33828 1 £440 £390

| enclose a cheque/postal order for £

XANE, made payable to World Audio Designs Ltd.
ADDRESS:
i | | wish to pay by Access/Visa, please debit my account no:
EEREANAEEEE AN
CREDIT CARD ORDERS TELEPHONE 071-266 0461 (24 HOURs) EXPiry date: D:":D ——
L------------I------------------------J
OVERSEAS PRICES AND DETAILS METHODS OF PAYMENT
All our kits can be supplied overseas excluding the European Intemational money order in Sterling, Visa, Mastercard/Access,
Community, free of UK tax (VAT). However, allow for your Local Currency at agreed exchange rate by registered mail.
own local import taxes (customs duties) and for carriage Payment in advance. Contact us for details.
charges, which must be added to our net price. CONTACT: RICHARD JOHNSON
Surface mail is slow (-4 weeks) but inexpensive; airmail is fast London, England.
(up to 7 days) but more expensive. Couriers like Amtrak we PHONE (9.30am-6pm) 071-289-3533
recommend for speed and door-to-door service. ANSWERPHONE (24hrs)  071-266-0461
We package overseas orders strongly. FAX (24hrs) 071-289-5620
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BANDOR

MINIATURE LOUDSPEAKERS
THE SOUND OF EXCELLENCE

Design & Development Studio 11 Penfold Cottages Penfold Lane
Holmer Green Bucks HP15 6XR Tel: (0494) 714058

2" 50MM MODULE £36
6' 100MM DRIVER £72
8' 150MM DRIVER £82
15 300MM DRIVER | £215
Prices excude VAT & postage.
PASSIVE & ACTIVE X/OVER
AVAILABLE

SPECIALITY:

1.Exceptionally fast transient response

2. Moving mass under 2 grams (2')

3. Covers 2/3rds of the frequency
spectrum200Hz/20kHz

4. The 50mm (2") now available in
aliminium/coil wire former

Reference Grade Crystal locked Digital to Analogue Converter

ANODISED SPUN ALUMINIUM CONE DRIVERS
DEVELOPED AND DESIGNED BY DOREEN
S JORDAN SINCE OCTOBER 1984

99 Lapwing Lane, Manchester M20 OUT U.K. SUPPLIED ONLY DIRECT FROM
Telephone 061 434 0126 Fax 0602 258431 B O R

Trade Prices and brochures available on request.
35 YEARS EXPERIENCE ¢ BUILT FOR RELIABILITY
WARRANTY

B A D G E R B 0 A R D s ,(,6,‘//,',1y/(,” IE Gillmans Trading Estate, Billinghurst,
‘ Sxport Sussex RHI14 9EZ UK
Printed cﬁrcuit Boards f Telephone : (0403) 784961

Limited  Fax . (0403) 783519 Telex : 923492

Prototype-Singles-Multiple runs.
Minimum charge £15.00. QLR @A TUDREEI SR IGTITES R ITGT N .M We have 1 Million values/tubes in

Artwork, Plotting from Schematic to stock including vintage and high quality audio types. Please enquire for any type not listed below.
final board layout.
- 2A3 Chnese £1518 Mazda MB182, refs CV4024/ECCH
Send S.A.E. now for Catalogue of Kits-Boards- SARA, refer to GZ34/GZ3T Bt G Y P
u - - 5C-450A £29500 Sy UAS £79
Projects available. Many magazine boards sy, nca b aoCmeele DAy e
- . = 5U4G W European £799
produced for individual customers. SVMCTASyhama 199 ovesos h chiesl  weockers
6AS7G Russian £438 CV4024 Mullard UK £765 UX4, used for types
g::g g"w‘ 21;2: €V4085, refer 10 EF86 2A3/3008 etc £2232
U 0DG7-32 s £28 80 VT4Ci211 ceramic £14.36
Dept. HFW 87, Blackberry Lane, Four Oaks, 803358 rccn ol - a e
i £432 cc, 2AXTWA UXS McMurdo £1.88
Sutton Coldfield, B74 4JF I . LSRR RT B o
. 6L6GC GE USA £1463 6C33C! .80
Tel h 02 1 353 9326 6LBGC Russian 5881 €498 Eggg;f’,’f,.’,’.';’.';’f,f,’}m a?ge:ﬁcMurooBu:fm: o
6L6GC ECG Philips £1862 ECC81 Bmar UK £312 mounted and skited £063
6SL7GT STC UK €598 2CC82 Muliard UK £465 Octaal McMurdo Chassis  £0 86
6SN7GT STC UK cass =CCa3 Russan £305 Octal PCB €299
8VEGT STC UK €345 2CC85 Tungaram £266 B9A chasess unskirted €069
6X4 UK MOD £239 ZCC88 Russian £3232 B9A chasss skirted £079
12AT7, refer to CVAOECCS1 £CC88 Mullard UK £551 B9A goid pins £1.73
12ATTWC Sylvania £392 ECL82 £259 Topcap for 807 £266
12AU7, refer to ECCB2 ECL86 Mullard £438 Topcap for 58-254-254M
12AX7WA Russian £305 EF86 GEC UK CV4085  £22.61 12E1. PL519 etc £266 |
12AXTWA ECG Phips  £9:99 EF86 Russian £345
12BH7A Sylvara/RCA £1097 EF8045 AEG £2500 We can supply sockets for any vaive
12E1 STCITT UK £1330 ”
I' rICa eV e :g m l:::e Biingean g : listed in this advertisement
13E1 STC UK £13300 Fy f "
25A2 Molrg ool iyl =TI i
Send for our FREE price list PL22A: Just send - SR PR (L ORE 2924 Allitems are tested prior o despach,
a large S.A.E (34p stamp) or $2 bill (alr) overseas. 755 o USi ez e v d mgwd quality and guoranteed for 60
(Europe - 3 International reply coupons % o GZ34 gonume Russian €5 98 Poskoge and packoging £3.00 per order
SYSTEM DESIGNS ( Total Kits): Focal KEF Constructor, Seas, etc.. | -4 coese Bew  roemsenGE . tisss UK eota clow 7 doy s pouo
B 1212 STC UK £12000 Y hime ivery.
DRIVE UNITS: Focal KEF, Audax, Coles, Peerles, .Seas, Slare, Elac Metal, SW'JSA oo ”nﬁ.‘lﬁ?}‘i?é'ms £1396 B Tl pisose fohegteiat
Dome, Scanspeak, etc. Also Group/Disco Units 3751 JSA £650 MB136, refer to CVA0OVECCE2 Viso, Mostercard, American Express |
CROSSOVER NETWORKS - Active & Passive Components, Accessories, 5881/3L6WGB Russian  £438 MB137, refer to CVAOOU/ECCH3 accepled)
SOLEN Polypropylene Caps. + FALCON Custom - wound Inductors ” .
* pKumo A:IIATEUR PUBLICATION BILLINGTON EXPORT LiMITES Al Eatate. Butlingsh
BACK ISSUES: oy i,
Speaker Builder, Audio Amateur & Glass Audio, L/S Cookbook + Audio book CRCED RN S O
full details from MINIMUM ORDER - UK £50.00 + 17.5% V.AT EXPORT £100.00 Callers strictly by appaintment only.
FALCON ELECTRONICS Formerly Billington Values of Horsham. One million electronic values, cathode ray
(Dept. ") Tabor House, Norwich Road, Mulbarton, Norwich, tubes, klystrons in stock.
Norfolk NR14 8JT Tel. (0508) 78272 Bank: Lloyds. 1 West Street, Horsham RH 12 IBP. Account 0702305,
(Proprietors: Faicon Acousties Ltd). Sort Code 30-94-41 Gatwick Airport (south London) 15 miles away, (
Company registered iu London no. 2728987 Directors : M H Billington, CM Billington |
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DIY ADDICT

| have found your recent series
of articles an DIY hi-fi most
interesting,

Having buitt my own DAC
(based on T. Giesberts design
published in ‘Elektron
Electronics' last year), | can
testify to the enhanced pride of
ownership you feel fcr a
component which has been
laboriously. and lovingly pieced
together by your own hands.

The process also gives you a
far deeper insight into the
problems of faithful sound
reproduction than may be
gained by taking a unit out of its
box and tuming it on. My next
project will be the valve
amplifier kit you featured is your
April issue, afthough
unfortunately | must wait a
while for my finances to
recover.

On looking through recent
back issues, | noticed the
February article on the British
Vintage Wireless Society. |
wonder whether you could
publish a contact address for

this society, as it would appear
to be an ideal source “or one
who wishes to leam the
mysteries of valve amplifier
design.

Charles King
Walthamstow,

London.

The British Vintage Wireless
Society can be contacted at the
following address:

Robert Hawes
63 Manor Road,
Tottenham,
London.

N17 O)JH.

The BVWS hold regular
meetings where you ¢an spend
your Sunday mornings
swapping and buying vintage
valves and books. Thoroughly
recommended. DB

REVIVING THE QUAD
33/303

The letter from Davic Marsnall
in the June '93 issue, mentioning
his Quad 33/303, prompts me

Hi-FI WORLD SUPPLEMENT DECEMBER 1993

to write to you again.

In response to a letter to you
fast year you suggested | try
replacing my older speakers
with Epos ES| |'s on my simifar
Quad system. This | eventually
did and the result was beyond
expectations, showing how
much loudspeaker technology
had moved on in the last
decade. This improvement
prompted me to look at
modifying the Quad 33/303 as,
like NK, | was reluctant to part
with it.

Prior to the ES| Is | had
already replaced the pre-amp
boards with some produced by
"Soundbox", (now part of
Harbeth) and perhaps still
available. These had cleaned up
the sound somewhat, but | felt
more was achievable.
Incidentally, with the ESI |s the
changes these made were much
more evident and thoroughly
worthwhile.

| then continued work on the
33, replacing all the resistors
with modem low noise metal
film types, although not going to
the expense of Holco H8s. |
also replaced the PSU
electrolytics with modem high
frequency types. now readily
available for switched mode
PSUs. Further subtle
improvements were evident. At
the same time | changed the
“Radio 2" input to a CD input,
permanently wiring in a 10dB
attenuator.

Epos ES| Is: Good for the Quad 33/303

3|



The most significant
nprovement however came
‘hen | turmed my attention to
e power amplifier.
vestigation showed that the
1ain PSU electrolytics had
opped” therr vents. Replacing
ese and the amplifier coupling
lectrolytics with moderm SMPS
pes made the most noticeable
nprovement thus far. (I was

In case you hadn't noticed they
already are. The response to
our DIY articles has surpassed
even our expectations, which is
brilliant because it means that
Noel and | have a chance to
break away from the reviewing
machines that we were rapidly
becoming.

DIY is a real breath of fresh
air to us and I'm glad that you

and |2in deep, cost £25) and
although the dimensions were
selected for their proportional
relationship, they were not
scientifically calculated in relation
to the performance of the dnve
units and crossover. The
enclosures were built to
accommodate KEF dnive units
(T27 hf, BI 10 mid., BI39 bass),
crossover and reflex port

ariants of the NAD 3020 are cheap to buy second-hand and easy to tweak

able to find slit foil types of
e required working voltage).
1e bass tightened up and
epened, and the mid range
as cleaner, as though a veil had
en removed. In addition, a
gging low level hum which |
d been unable to trace also
nished. Whether these new
pacitors have merely restored
e amplifier to its onginal
rformance or made some
ther improvement | can't
ow, but the result is certainly
ost worthwhile.
My recommendation then, as
15 yours to David Marshall, is
replace these four
xctrolytics, and make this the
t change, so that any others
n be assessed more reacily. it
something that can be done
the owner, providing he @n
ndle a soldering iron and wire
ippers. The new electrolytics
> almost certainly going to
ed new mounting clips, as
>demn types are generally
aller, and this should be
me in mind.
| intend to ook further at the
wer amplifier, possibly
vinng it, but these
penments will have to wart
til darker nights are with us
in.
Perhaps other readers mght
: to share their thoughts i
ur DIY pages?
n Haynes
idress Withheld.

too have seen its value - i.e.
saving on an expensive
upgrade. DB

ARE DIY
LOUDSPEAKERS
DIFFICULT?

With due respect for your
professional eminence, | am
prompted by practical
experience to take issue with
your reply to the letter from L
R Hiatt (supplement to the
Apnt issue) on the necessity for
precise enclosu e volume in
relation to drive units and
crossovers to ensure
loudspeaker success.

That theoretical dictum may
apply to commercial
manufacture, for particular
reasons, but should not be
interpreted by amateur
constructors as a
discouragement to attempt their
own designs. My own practical
expenence in having built
several large loudspeakers since
1950 leaves me in no doubt
that, apart from the fundamental
necessity for a nigid, heavy
structure (rarely found in
commercial products), precise
intemal damping is the most
critical factor for enclosure
success and | believe this is
substantiatec by the following
experience.

In 1575 | designed and buitt a
pair of reflex enclosures
(extemally 36in high, |8in wide

mounted on a simple chipboard
baffle (cost £105 per pair) with
the intention of utilising the
maximum potential of the BI39,
and were substantially larger
than the maximum volume
recommended by KEF.

By your dictum, this
combination should have been
an abject failure, as indeed it was
initially. KEF recommended that
the enclosures be damped
intermally by hanging a curtain of
BAF wadding (supplied) behind
the dnvers, but although that
may have been appropnate for
their recommended enclosure
size, it certainly was not for
mine.

Initially, the completed
speakers were placed in the
centre of a room 20ft x |2ft
The sound was congested and
hopelessly unbalanced, with
screeching treble, unbearable
‘head-banging' bass boom and
barely recognisable mid-range.
However, twelve monitbhs fater,
they were in comers twenty
feet apart and Iiterally within an
inch of walls, where they have
remained. In addition to the
sound stage being twenty feet
wide, it extends beyond the
base-line wal to create a natural
perspective in which operatic
performers move on the stage
in the middle distance (not
artificially thrust onto my carpet,
as by many modem speakers).

Orchestras are ranged
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distantly too, with solo
performers in the middle
distance. Individual instruments
may be pin-pointed and the
whole audio spectrum, from
sparkling tnangle to extended
bass, is reproduced with smooth
gradations without enclosure
colouration, for untinng listening,
Vocals are free from sibilants
and the atmosphere of live
performances is realistically
reproduced.

The bass definitely is not
‘one-note’; it is vibrant. In 1977
they were admired by two
visiting loudspeaker engineers
for their 'exceptionally smooth
transients'; and were valued by
a dealer for insurance at £800,
being the approximate cost of
comparable commercial
products for replacement,
though | have yet to hear any
which would prompt me to
replace them. Commercial
speakers may be technically
more ‘correct’ for point -
source reproduction (if that is
what one seeks), though to my
perception few are capable of
reproducing instrumental tonal
colour or making 'music.

That transformation, from
‘sow's ear' to 'silk purse' was
accomplished solely by
numerous tral and error
expenments, ad nauseam, to
determine the correct intemal
damping for those enclosures,
ie. the precisely correct
combination of quantity and
posttioning of matenal, since

quite small vanations caused a
perceptible change in sound
quality. Therefore, enthusiasts
who are inclined to design their
own enclosures should not be
intimidated by theory.

Obviously, constructors
should select matching drivers

and crossovers; they must not
economise or skimp on
enclosure materials and they
must determine reflex port
dimensions. The rest is mainly
trial and error, perseverance
and common sense. However,
| strongly recommend the
following basic components
for all large, multi-unit
speakers, whether own-design
or kit.

The intemal cavity should
preferably be divided into air-
tight treble and bass chambers,
which should be separately
damped to obtain an
acceptable tonal balance. Begin
with minimum damping and
gradually increase or re-
position and note the changes
caused. The minimum may be
best for the treble chamber.
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Damping should be in two
forms: a suitable material glued
to all intemal surfaces, except
the. baffle, to minimise
resonances in the structure
(discarded Axminster and
Witton carpet, glued by the pile
surface is excellent) and BAF of
required thickness attached to
the carpet as necessary. The
back panel in the bass chamber
should be of double thickness;
and a wooden brace,
approximately 50x50mm
inserted as a tight-fit between
the rear of the bass driver and
the back panel, to maximise the
ngidity of the bass driver and
minimise bass 'stur”.

G. A. Jolly
Hockley,
Essex.

We are not trying to dissuade
our readers from building their
own loudspeakers, quite the
opposite (see our mid-range
driver group test this month).
But there are cases where
DlYers could get the cabinet
volume so far wrong that they
would not be able to develop
them into a respectable
loudspeaker. Not everyone can
afford to risk building a
prototype that may not work.
What we are trying to do is
make people aware of the

—

difficulties involved so that they
can make informed design
decisions which will result in a
finished item of higher
performance. DB

Trial and error is hit and miss,
if you'll pardon the tautology.
You may well be able to tune a
cabinet this way, by gradually
adding damping, changing port

size or reducing cabinet
volume by putting bricks in!

But equally such ad-hoc
experimentation may not work
out. Obviously, we can't
recommend things that may
not work! Yet at the same
time, | accept that hit-or-miss
experimentation is part of the
fun of DIY, and as in your case
it can result in the 'perfect’
cabinet - one that suits its
owners tastes down to the
ground.

| endorse your findings that
thick carpet and underlay acts
as an effective form of panel
damping. We also find that
BAF is not very effective
though, compared to long
haired wool. The latter is
available from The Speaker Co.
| hope this helps all you
experimenters. NK

CHEAP KITS
Thank you for producing the
most interesting and informative
magazine to come out in the
last decade. At last we DIY
maniacs have something to get
our minds, hands and ears into,
as long as we respect those
deadly voltages of course!
However, there is one area
of DIY hi-fi that | feel would be
of great interest to many of your
readers.

| refer to those of us who
can't really justify splashing out
hundreds of pounds on valve
amp kits even though we would
like to. We are therefore stuck
with transistor based equipment
in kit form from firms like Maplin
etc or, if we have the know-
how, designing and building
from scratch.

| think there may be huge
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numbers out there who would
love to see you build and review
some of these cheaper kits or
even some of the not so cheap
ones,

Many like me would never
get to hear the difference
between a Maplin Mosfet kit
and a kit in the so called high
end that costs hundreds of
pounds.

| am sure that even some of
the 1.C. amps available today
must rate pretty well, if only in
measured performance, but
how do they sound? That's
surely a subject for you to help
us evaluate before we send off
those credit card details?

So how about it gents (and
ladies): why not run a series for
those of us who love to tinker
with our transistors for hours in
the shed, then sit for hours
playing all our favourite albums
and CDs, driving our wives mad
as we insist they help us to
decide if this latest piece of
wizardry sounds as good as the
Naim or - dare we say - even
better!

Bill Mortimer
Co. Tyrone,
Ireland.

As you will see from this and
the previous Supplement we
are working towards

producing more affordable
kits. The drive units for our
high definition loudspeaker
will cost you just £145, and
building your own boxes will
save some money. The single-
ended valve amplifier could be
built into a cheaper chassis of
your choice and with budget
components, again offering a
saving on the whole kit price.

You could buy the
components over a few
months to help spread the
cost, and pretty soon, without
too much initial outlay, you
could have a single-ended
valve amplifier and a highly
detailed pair of 'speakers.

The Maplin kits are general
purpose audio amplifiers, that
are cost effective, whilst not
claiming to be top notch hi-fi.
They do, however, provide a
basis for experiment and give
builders valuable experience.
We would like to review
Maplin kits, but they have been
unwilling to supply for review,
from which you draw your
own conclusions.

Another approach, if you
want to stick with transistors,
would be to buy a second-
hand budget hi-fi amp (the
NAD3020 is an ideal
candidate going for between
£20 and £100 depending on
age and condition) and tweak
it. Circuit diagrams are easily
available and it is a simple
task to replace existing
components with higher
quality parts. Resistors can be
replaced with precision metal
films, capacitors with
polyprops, tone controls
wired out, internal wire
replaced with silver plated
copper etc etc. DB

BANISH BLACK BOXES

| can only applaud Hi-Fi World
for having the sense and interest
to realise that not all audiophiles
(read enthusiasts) sport a bank
balance of $10,000 and can
spend it all on equipment even if
they did.

How long is it since | have
entered the local paper shop
and swooped on a mag as if it
was a $100 note? Or checked
the shop every day until the
mag amved? Or almost ran out
of the shop gleaming with the
anticipation of building my first
valve amp (pre or power)?

Your DIY Supplements are
just what we "black boxes all
look the same, too many
choices, hard-to-match,
product-bashed" enthusiasts
need (and want). Any real
enthusiast is a tinkerer - no
question. Let's face it, building
leads or adjusting speaker
positions is still tinkering,

But to be able to build tried
and tested designs, as well as
understand and possibly
customise (read modify) them rs;
well its a winner down here in
the colonies.

it may be of interest to your
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readers to know that | have
modified many production
speakers, by component
upgrade mostly, and as yet have
never failed to impress the
friend who gets them back (as
well as myself), and this is easy.

I have always enjoyed your
magazine heaps and think that it
correctly embraces all levels of
hi-fi enthusiasm very well.

Finally, if | may be so bold as
to put in my two pennies worth
of suggestions, | would like to
see more technical explanations
and alike. | still don't fully
understand balanced amp
designs and what XLR
connectors look like, a bit more
on Class A biasing and other
general stuff like that.

Anyway, three cheers for
DIY and a magazine with
obvious enthusiasm. As Oliver
said: "Please Sir, can | have some
more!" How about a 100w
EL34 based monoblock? Come
on, take pity on a poor colonist
in need of valve amplification.
Malcolm Bevege
Victoria,

Australia.

PS The parts suppliers is a good
idea too, as we have to import
that stuff down here. Easy to get
sheep - hard to get bulk-foils
etc.

I'l be perfectly frank with you:
technical stuff so turns a lot of
readers off (we know from the
complaints) that we fear to run
much of it. However, there is
always a need for the practical
technical approach and we
must shortly get around to
providing such info.

Unfortunately, simplified
technical explanations
commonly draw criticism
from experts, especially from
University academics who
don't really appreciate
anything other than strings of
equations. So we get flack
from both sides on this
subject and tend to steer
clear!

An EL34 based 100w
amplifier? Funny you should
mention that because P.M.
Components have just
brought out a modified EL.34
with graphite coated anode
capable of 40watts anode
dissipation, they tell us. This
caught my eye at the Penta
Show and we've all been
muttering about it, but beware
of high power valve amps -
they commonly operate in
Class A/B and can sound
‘orrible. This new EL34 in
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pure Class A could, however,
be an interesting beast, but to
get the power dissipation you
desire, they would have to be
operated in push-pull triples,
which could be expensive.

Personally, from my
experience of Oz, | think you
colonists got the best of the
deal! Give my regards to the
sheep. We will have some
more wicked valve amplifiers
for you over the coming
months. Enquiries about
custom silver wound
transformers and custom
polypropylene power supply
capacitors, built to our
specifications, are looking
promising. Bulk foil resistors
are on the cards too, so
there's much more to
come.NK,

SPEAKER TWEAKER
After reading several of your
articdles on speaker tweaks |
decided to try to tweak my
speakers, Wharfedale 505.2s, in
the following ways:

I} Replace tag connectors to
speakers with soldered joints.
2) Remove crossover from
'speaker enclosure.

3) Upgrade crossover
components.

4) Hardwire crossovers.

5) Replace intemal speaker
cable.

6) If possible make the speakers
bi-wireable.

| was planning to do the
above tweaks over a
reasonable period of time so
that | could evaluate the
improvement, if any, of each of
the changes. Before | undertake
any of these tweaks | decided
to write to Wharfedale to
check two things: a) Whether
these changes would invalidate
the guarantee (I assumed it
would) and b) How to remove
the mid/bass driver from the
cabinet to get access to the
‘speaker's intermals.

| enclose the letter | sent to
Wharfedale. | have not yet had
any reply from them, and as you
can see from the date of the
letter it was sent about four
months ago. Please could you
either answer my questions
yourselves or prod Wharfedale
to answer them.

As a general point on the
subject of tweaking speakers, if a
manufacturer marketed several
DIY upgrades to their speaker |,
and from the letters in your
magazine, several other people,
would be willing to buy such
upgrades. This would not only
create revenue for the

manufacturers but would also
generate more brand loyalty.
Although | am planning to
upgrade these 'speakers in the
future, and not to other
Wharfedale models, | would be
much more likely to
recommend a company's
products to a friend if they
showed interest in people
getting the most out of their
products and not the attitude of
"soonest sold, soonest
forgotten". | am sure that
Wharfedale aren't alone in this,
but | find it hard to feel any
loyalty to a company that
doesn't reply to simple
questions within three months .
S G Wigley
Congresbury,
Bristol.

gained by removal of the bass
unit. However as this is
bayonet fixed to the baffle
board a special tool is required
to remove it. Dealers who sold
the original 'S' Series have this
tool so presumably you would
be able to ask for your dealer's
assistance. As this is not a
specific service problem your
dealer may make a labour
charge for this, so we think it
would be prudent to ask him
first

Removal of the treble unit,
should this be necessary, is
carried out by lifting off the
black self-adhesive trim with
the radiation sign on it. When
the trim has been removed,
three Pozi - Drive screws
around the outer edge of the

Well, why don't we have a 100w EL34 Monoblock?

Thank you for your letter
regarding your 505.2 loud-
speakers received via Hi Fi
World. We apologise for our
lack of response, but having
looked into the matter
carefully, no trace can be
found of your letter dated 2|
January 1993.

In response to your
enquiry, any modifications to
the components would
invalidate the guarantee.
However the speakers are
yours, and if it is your wish to
do this, then the decision is
yours. If at a later stage our
services were required, we
would make a normal service
charge for any work we
carried out.

Access to the crossover is

mounting plate will be seen.
These are removed, the unit
lifted from the baffle board,
and two wires from the
crossover disconnected.
Please note the smaller central
screws adjacent to the
aluminium dome should not
be removed.

We trust this information
is found satisfactory and again
apologise for the delay that
has been experienced. From
our comments you may
appreciate that it has not
taken undue time to resolve,
and therefore had your letter
been received, it would have
received the appropriate
attention.

P S Escott
Manager,
Service Department.
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Chelmer Valve Company

for
Audio Valves

udio valves with famous Brand Names of yesteryear such as MULLARD, MOV, GEC, RCA etc., are in very
limited supply and their scarcity also makes them very expensive.
e at Chelmer Valve Company however provide high quality alternatives to these old makes. We have over
30 years experience in the supply of electronic valves of all types and during this time have establshed clo=e
ties with factories and sources worldwide.
For high fidelity use we further process valves from these sources using our specially developed facilities. After
rigorous testing - including noise, hum, microphony, post burn-in selection and matching as needed - we offer
this product as CVC PREMIUM valves.
A selection of the more popular types is listed here.

UNIT PRICE | QTY. | TOTAL PRICE UNIT PRICE QTY. TOTAL PRICE
CARRIED FORWARD....
PRE-AMP VALVES
ECC81/12AST7 5.00 RECTIFIERS
' ECC82/12AU7 4.00 GZ33 4.50
ECC83/12AX7 500 | GZ34/5AR4 5.00
ECC85 400 | 504G 5.00
ECC88 5.00 5Y3GT 3.20
EF86 4.00 5Z4GT 3.50
E81CC (GOLD PIN) 6.00
E82CC (GOLD PIN) 6.00 SOCKETS
E83CC (GOLD PIN) 6.00 B9A (PCB) 1.60
E88CC (GOLD PIN) 7.00 B9A (CHASSIS) 1.60
E8OF 9.00 OCTAL (CHASSIS) 1.75
E83F 5.50 4 PIN (UX4) 3.00
6SL7GT 4.00 4PIN (FOR211) 11.00
| 6SN7GT 4.20
| 6922 5.00
MATCHING CHARGES*  .....
POWER VALVES POST & PACKING ~ ..... 3.00
| 2A3 (4PIN) 14.00
| 2A3 (OCTAL) 14.00 TOTAL EXC. VAT  .....
211 22.00
| 300B 50.50 VAT@170% ...
811A 9.50
845 29.90 TOTALTOPAY ... £
| EL34/6CA7 7.50
| EL84/6BQ5 4.00 * MATCHING, if required; state valve types & if PAIRS,
ES84L/7189A 5.10 QUADS or OCTETS - Allow £1.00 per valve for this service.
KT66 9.20 —
KT77 12.00
| KT88 12.50 Make CHEQUES payable to:
| KT88 (GOLDQ) 18.50 '‘CHELMER VALVE COMPANY or pay by
lr 6L6GC 6.50 ACCESS/MASTERCARD/ VISA, give details:
6L6WGC/5881 8.00
L (LT TTTTTITITTTTT]
6146B 10.20
| 6336A 30.00
6550A 11.00
6550A - S 13.50
7581A 11.00
TOTAL CARRIED FORWARD.....
-

Valves amplifiers sound better still with CVC PREMIUM valves!
130 New London Road. Chelmsford. Essex CM2 ORG, England. Telephone: (0245) 355296 /265865 Fax: (0245) 490064
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Ask a Hi-Fi dealer to upgrade your system, and he’ll sell you ever
more expensive bits of hardware, giving you a constantly changing
sound, new solutions producing more problems which can only be
solved with more expensive equipment. The harder you try, the
more it costs and the less satisfying the results. This is the well
known Hi-Fi law of diminishing returns. We have an dlternative:

THE RATA LAW OF INCREASING RETURNS

Why buy new equipment when it makes more sense to realise the
full potential of your existing equipment. Don’t replace it, upgrade
it; it's cheaper. Most equipment can be transformed by us for the
cost of a dozen CDs. Magic2 No - logic! To find out how we do
it, ask for our new free Catalogue; it provides discussion, analysis
and a definitive resource of audiophile components and advice on
the art of recreating music in the home.

Russ Andrews

Audiophile Catalogue

Includes :-

CD Players, Preamplifiers, Disc
Preamplifiers, Power Amplifiers,

Loudspeakers
Kimber Kable
Upgrading Services and Guides
Audiophile Kits and Components

Accessories

Reviews

Edition 2 Available Now

RATA

Edge Bank House,
Skelsmergh,

Kendal,

Westmorland, LA8 9AS

Tel: 0539 823247
Fax: 0539 823317

UK: Post Free,
Europe: 3 International Reply Coupons.
Overseas:  Send US $3 bill ar four IRC






