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Hart Audio Kits - Your Value for 
Money Route to Ultimate Hi-Fi 

2 Penylan Mill, Oswestry, Shropshire, England SY 10 9AF 
phone Oswestry (01691) 652894 

u ri Audio Kits and Wog assembled units use the very best audiophile conponents 
:uet e by the renamed John Linsley Hood to get u unbeatable performance 

erd uribehmable due for money 
We have ahme led Me field lot easy hone construction to proessionai standards, ere in 
the sides « «re using easily assembled ponied circuits when Herne in America «re 

.*11 using Label, Many yeas of epenence and innovation, going back to Me early 

usdak and Baky classics gies us exorable design uperfise in > needs or Me 
•  meconsector e current range o I Hal kits is desgna feet. you all he components 
lor a matting ensemble of audio excellence 

K1100 AUDIO DESIGN 80 WATT POPPER ANPURER. 
Thrs ra .99 9,9od designed Nelda is the flagship o our ow and the 

ideal powerhouse layout ultimate hifi system. lhis kit 'sr« way to gel LK perlonnance 
bargain basement prices. Undue design features such as fully FFT stabilised power 

supplies ghe has amide' Work Class performance wid startling clanty and transparency 

of sound, alled to Me famous HART Duality of components and ease of construction 
ophons re a stereo LED power meter aide yea* passa re front end grwng 

wechel inputs. re ALPS precision Blue Veld law-noise dune and balance controls 
yishuchons resy simple and enjoyable WM all Me difficult work dye for you. even Me 

wring is prelummated ready for instant use! All versions are available with Standard 
corenents or specially selected Super Audiophile components a I £29 60 extra per 
channel. plus e 40 d you want to include Gold Plated speater terminals 
K11008 Complete STANDARD Amplifier Kit. -21 

A11008 Fade Assembled BUM 

1111111C Complete SLAVE Amphher e £ rate 
A1100SC Factory Assembled Mtn 
11111111 Conde MONOBLOC Amplifier Kit MI20 

A110011 Frtory Assembled f:21111 
RLHIO Reprints ot latest Amplifler arteles ELM 

KilOOCM Construction Manual with full parts lists 

KIMO AUDIOPHILE PREAMPLIFIER. A 'trade ultra high quality preant with no less 
'Or seven flouts. all >Itched Dy sealed Ngh quality relays Separate tape output selection 

1S5 "A ireapekne output lab« phones. Lo-Z long fire drive Warty 
99,1 Kt . 

0740OT • " wid Tri-range tone controls MAO 

KIISOMASIIETIC PICKUP PREAMPLIRM KIT features a totally discrete componerd 
inderrentabon wiM Ute upend sound of the Shunt Feedback concept High quarry 

=donee lilting to an advanced double sided posted circuit board nuke Mis a dodo: al 
Me leading edge oi technology dat you all be proud to own «ware elm sill  sensing by 

step instruct ces lis wary easy and satisfying to assemble Th e hied current consumption 
Mis unit mearrt Mat il is best powered by our new Ulm* Audio Power Supply. itself 

al ache:« piece of technolom, in a farthing case iths supplies the superbly smoothed 
and stabilised awry lines needed by ny sensitive perdiber and blues a fully poled 
Hi-ore lade bardorme r along wtM a special limiled stid eating syslem for hum free 

r9uation the K1450 is suitable for all me4ng cort and moving magnet transducers this 
unit is especially recommended for and will extract the wry best from IN 

modem generation ol low output high quality moving coil transducers. 
This magnificent kit comes complete wdi all parts ready to assemble 

-9de the AIM Misled 228 x 134 x ern case. Comes e lull. easy to 
tue mstruchons as well as Me Hart Guide to PCB Construchon. tre 

9yen Pow In enough Hart ALdogract Silver Solder to construct your 

kits 

11451 Complete Kit 
VANN Audiophile Kil 

£111.58 

£133.94 

"CHIARA" SINGLE ENDED CLASS "A" HEADPHONE AMPLIFIER. 
Farol Module lo appear in out new 7000 Range' of Ms This unit provides a high dale), 

'phone output lor Moe many amplifiers Mal do not have one Easily installed with special 

line-throure Dole the unit Jaws its poser from our ne* Andante Ultra High Duality bear 
tomdal supply Housed in the neat black finished, Hart minrbox it features Be wide 
frequency response. low-elation and MuSiCalityKet One associates led designs from 

tle renowned John Linsley Hood. Pre-terminredinterconneding leads and PCB mounted 
sockets prevent supply polarity rekerSal and on-board diagnostics provide visual indication 

slsaasruylrserrtngroy Volume and balance controls re Alps 'Blue Veber components 
Very easily bolt, men by beginners. since all camponee lit directly on the single horded 

circuit board and there is no cornehonal wiring dormer The Idles eyed« 
instmclions. and even comes sit/ta roll of Hart audiograde silmr solder ican also be 

suppled Wog assembled and tested Selling (sr less than the let cost of all Ile 
components. if dey were bought separately. this unit representsincredide due fa money 

and Moe an eacthe ash harems addition to any hi fi system 
CM Complete Kit . 

Iff18111 Sees Audiophile «son rod selected audiophile components. .. 1112.4 

Why nor buy dye reprints and conslreon manual for Me kit you are interested in to see 

how easy is to build your own equipment Me HART »ay Ile FULL cast can > credited 

against your subsequent kit purchase 

ALPS "Bln Weer PRECISION AUDIO CONTROLS. 
Now you can throw out those noisy ill-matched carbon pots and replace with the real hi-fi 

components only used sekdnely in the very top fight ol World class amplifiers The 
imprownen1 in track accuracy arid matching really is incredible dying beer tonal balance 

between channels and rock solid image Stability 

!AIWA( POTENTIOMETERS 
2-Gang 100K Lin 

2-Gang 10K 50K or 100K Log 
2-Gang 101( Special Balance zero crosstalk and zero centre loss 

£15.67 

(56.40 

£17.18 

MOTORISED POTEIMOMEIERS 
2-Gang 20K Log Volume Control (26.20 

2-Gang 10K RD Speck', Balance, zero crosstalk ad less lhan 10% loss in centre 
positron 

SOLDERING 
The sue of modem comonents nukes the nght soldering equipment essential lot good 
results Everything iét otter we actually use in our own workshops, Set our Lie for Ut 

full range 
104211 XS240 AND 240 v 25w Soldering Iron. This is Me ideal Multi-popose iron as 
the tat is designed to totally surround I> element giving Me best heat trader This 

excelled design also means fft although it e small and handy enough for modern 

components its heating capacity Is teflerllakn larger irons o conenenal constriction 
bred Value. £9.13 

815-080 ST1 Lightweied Soktring Iron Stand fleshes provision for tte classic damp 

Alone load MOD - 1195 

HART SUPER AUDIOSILADE SILVER SOLDER 
Hail Sup e doctoral« Sib« Solder has been specialy lamutred for ht serious 
audiophile Nol only does it give beedifid easy-to-nele nts but it is designed to rnelr at 

normal soldering Imputes avoiding the possibirdy & dermal damage to components 
or tle need for special high teriatedure irons. A very low residue flux maces ter 1 ioints 

easy but eliminates he need for board cleaning alter assembly 

845417 3rnlis 225993 in Hail Mini Tube £3.90 
M5411009 Reef Special Vane Grade, 20sxg 1'1290 

815411 100g Precision PCB Grade 22swg. £14.75 
$15-1111 100g Reel Superfine 24>g for ultia precise control and easy working f21.45 

PRINTED CIRCUIT BOARD SOLDERING PRACTICE ur 
Unsure Metter you can construct a HART kit?. this is your chance lo rry Your HART 

Pnnted Circort BOard Soldering Practice Kit comes wiM a canoe l modern aainpOire a 

typical Hart quality PCB a tonal> cared grade ol - - 
Me enthusiast who is uncerrin of Ns, or indeed he, ahonh 99t ,urder 
printed circuit to try >if hand a minimum cost Ile instruchons mean the right 

technique and god men an absolute beginner lhough the seemingly &worm. bul in fact 

kery simde, et of mating a good sodere d joint 

Erellent value lor money only £4.99 
Super Version min Hart Silve ". £6.95 

TECHNICAL BOOKSHELF 

Mr "Mgt RECIIIIICr And now hot off the press, yet anode( classic from 

the pen o I John Lmsley Hood Following the enormous ongoing success o 1 his 'Art of 
Lirearfedromsstte latest ortenng is the all-ne edition d Audio Eleronics" new 
entirely re-lethality Ile master himself 

Underlying audio trhniques and equipment is a ward oferectronscs INN determines de 

quality ol sound Far anyone molted in designing, adapting or using digital « analogue 
aedo equipment understanding eledronics leads to lar greater control one Me wend 
sound. 
Rye subjects ceero1 include tape recording. tuners. power oulabl rages digital audio, best 

instruments & loudspeaker crossed systems John's *time of experience and persona 
rnnovahon in bus held allow him to apply his gift & being so famer with tes sub/el:1dd 

he can «rte clearly about nand mate it bolh interesting and comprehensible fo the reader 
Containing 240 pages and oker 250 line illustrations Mis new book represents great value 

for money at only . £18.99' 

-17IE 00F LINEAR ELECTRONICS." 
Ile Leek linear electrodes and audio book by the renowned John Linsley Hood This 
300. page book el pine you an unparalleled insight into the «dings of all types of ado 

circuits Learn how to read circuit diagrams and understand amplifiers and how they are 
designed to give the best sound The virtues and ecos of passive and en cooponents 

are examined and Mere are separate sections covering power soles and the sources of 
noise and hum  More would emect horn the eter Me history and denvabon 01 ado 

amplifier errantry hate entire chapter. as does lest »Immurement equipment 
Copiously illustrated Ur book is incredbk value lode amount of domation it condor 
on be much neglected field o lined, as otposal to digital, eketrones Indeed it must te 

destined to become the standard reference ho all who %ph, or are interested 1, 9,9 held 
Latest reprinted edition with extended index 
1991 341 Pats 217 x 199 ¡Kg 0-7506-08684 £16.4S' 

AA4 AC7C IECIIIIIIGY" 
0 7506-0614 2 £17.95' 

1711111411:1111111filla MINI Cl, 84044 S.IMPUle 

ISBN 1870775 228 £7.95 

'TIE IT GEMINI' 0-85935, £3.95 

INTE11111/114 manna SELECTOR 
0-572-01062-1 £19.95' 

"AUDIO"ib iriS BP111 £3.16 

"NOW TO USE LISCIII8COPES OTHER TEST EITUIPIEffr RAPenlold BP267 

£350 
111ELIMOSPEAKEIllE11101117ar Vance Orkason (4th Edn ) 0 9 6 2 4 191 

7-6 f12.95' 

BECTINSTAnc LOUISPEJJEE OEM AIM CONSTRUCTION 

"Al INTRODUCTION TO LOUOSPEAKERS d ENCLOSURE DESIGN" 

1.0110SPEAKERS FOR MUSICIANS' 

THE HART PRINTED CIRCUIT BOARD CONSTRUCTION ME." TM. 

FRE, 

f18.% 

£2.95 

r3.95 

VAL VEA EARLY CLASSIC BOOKS 

vn Dad Manley BM £17.05 

LIKOSPEAUle DE WRY MI «I/ IFS» 10111111107111L G Briggs 1919 

0-9621-1913-3 ILE 

KIWIS I TEJSAAWC 

8/M7 

MIE11111111/1NilitIFEL" • 

Al I HMO TO Alin REQUOICY AMPLIFIER DESIGN. 

05-2 

from Audio Engmeenng Six dunes ceding * 

Mu idle teas pew sal aka .w,kM5L BKM3itto6 All £13 95 each 

'A SIMPLE CLASSA AMPLIFIER' IL Linsley Hood MIFE 1%9 R1H12 .1L58 

Issiap • all Weis, alms starred, is only (1.50 per book. invoke EIJI for 

-• SâtreC f2 50 to send 

Na waiting!. All listed books are normally in stock!. 

Send or phone for your copy of our FREE list of these and many other Kits & Cornponents. Enquires Item Overseas customers are equally welcome, but PLEASE send 2 IRCs if 

you want a list sent surface post, or 5 Ion Airmail. Ordering is easy Just write or telephone your requirements to sample the friendly and efficient HART services. Payment by 
cheque, cash or credit card A telephoned order with your credit card number will get your order on ils way to you THAT DAY 

Please add part cost of carriage 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 KIT 

24hrs SALES LINE ALL PRICES 

01691 652894 INCLUDE 
UK/EC VAT 
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Supplement 

Contents 

KIT NEWS 

All the new kits, components, drive units and services for the DlYer. 

Find out what the latest components and technology can offer. 

WORLD AUDIO DESIGN K LS6 

/ new top-end loudspeaker design using Audax's latest and very 

special piezo electric gold-dome tweeter, together with their High 

Definition Aerogel drive units. 

LIBERTY AUDIOSUITE 

A new audio CAD package from Liberty Instruments, who also make 

the IMP system. Audiosuite is a more advanced package including many 

extra features useful to DIY audiophiles. 

BOOK REVIEWS 

TUBE PREAMP COOKBOOK 

Allen Wright cooks up numerous valve preamplifiers for the DIY hi-fi 

nth. siast. 

ELECTRONIC UNIVERSAL VADE MECUM 

Publi≤hed in Poland, the Electronic Universal Vade Mecum is a 

reference data book containing application notes and working 

conditions for over 5,500 valve types. 

DIY LETTERS 

The only place to write to for design and build advice on all aspects of 

audio Our experts will answer your questions and steer you in the 

right direction. 

5 

23 

25 
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Connect the dots. 

Introducing The Parts Connection's first complete DIY kit: the 
Assemblage DAC-1 Digital Processor. 

It comes ¡n'a small package (24cm x 5cm x 18cm chassis), but packs a 
big punch and a very musical sound. Designed for the rookie or first 
time kit builder, the only tools required are a pencil tip soldering iron, 
a screw driver, a wrench, a pair of electronics pliers, and a wire stripper 
or hobby knife. With only 21 solder joints and a handful of nuts and 
bolts, this kit goes together in one evening ( typically about an hour). 
It's as easy as connecting the dots. 

The parts quality is top notch. The board comes assembled and tested, 
implementing the Burr Brown 1702 DAC, a Crystal 8412 input receiv-
er, an NPC 5813 digital filter, Analog Device's AD844 and 847 op amps 
and a custom potted toroidal power transformer. 

At $449 US, the Assemblage DAC-1 offers an outstanding value in digi-
tal conversion and comes with a.Satisfaction Guarantee (return it with-

in 30 days of purchase for a full refund) and an Assembly Guarantee 
(if you can't get it running, we will!). We challenge you to find a DAC 
anywhere near this price with better measured performance, compo-
nent quality, and most importantly, sound quality. Call us for more 
specific information on the performance or construction features. 

To order the DAC-1 kit or to order The Parts Conetection 1994 Catalog 
(for £3), full of a lot of other exciting stuff ( including a $ 10 US discount 
coupon good on your first order over $ 100 US), send us your request 
and mailing address - or call with credit card information. 

A 
ISSEMBIll E 

2790 Brighton Road, Oakville, Ontario, Canada L6H 5T4 

Telephone 0101-905- 829-5858 Facsimile 0101-905-829-5388 

THE PARTS 
CONNECTION' 
OIVIMON OF MON. FRO.TIMM tIC 

71£ ffl 

Toll Free Order Line 1-800-769-0747 ( U.S. & Canada only) 

TECHNICAL •Se GENERAL 
THE ORIGINAL TURNTABLE SPECIALIST 

for the Great Classical Turntable, Arms, Cartridges, Styli 

CONNOISSEUR GARRARD GOLDRING LENCO 
ORTOFON SHURE S.M.E. THORENS WATTS 

All available Genuine spares and our own re-manufacture obsolete parts 
Servicing and Overhauls, to original technical specifications. 

NO ILLUSORY 'IMPROVEMENT' NO DUBIOUS OR 
HARMFUL MODIFICATIONS' 

Remedial Services available 

Cartridge and styli, correct radius diamond, for early recording - 78s & Lps 

TECHNICAL & GENERAL 
P.O. Box 53 Crowborough, East Sussex TN6 2BY 

Tel: 01892 65 45 34 

STEREO DECODER 
FOR MONO VALVE TUNERS 
Now with revised impedance matching, for wider 

separation, fuller bass and extended treble. 
Experience REAL stereo from your Troughline, Quad, RCA, 
Rogers, etc. Just connect this great sounding decoder to 
the multiplex output from your mono tuner. Available as a 
mains powered boxed unit, or an easily assembled kit of 
parts, or a fully aligned module only. No special tuner 

alignment needed. 

Complete unit £48.50. Kit £28.50. 
Assembled module £ 12.50. (Inc. P&P( 

Snip» 12  Nanjivey Terrace, St Ives, Cornwall, 
TR26 180. Tel: (01736) 798393 

AUDIO 
ENGINEERING 

Our "type 15" is a medium-priced high performance 6 

kilo single-ended output transformer, as used on our 

"musician" amplifier. 

But with a series /parallel primary section, user set for a 

300B or EL34/KT88/6550 output valve to match a 8 ohm. 

With 130 milliamps DC. flowing through the primary the 

frequency response is level from well below 15 hz. to 

above 40 khz., with or without feedback. Thus allowing 

the accurate reproduction of large scale orchestral works 

with a large dynamic range. 

The "type 15" has been used successfully as a 

replacement upgrade for various commercial amplifiers. 

and is now available for home constructors wishing to 

build their own amplifiers. 

They are handwound in matched pairs, tested and 

guaranteed for one year. Priced at £ 180.00 per pair 

including carriage, insurance and VAT. 

And of course our fully welded 1.5mm. mild steel blank 

chassis, the most popular sizes being ... 

400mm. x 300mm. x 65mm, @ £ 0.00 each. 

and 

400mm. x 230mm. x 50mm. @ £50.00 per pair. 

For more details on these and other items please send 

sae to P.J. Perry 

AUDIO ENGINEERING 

57 Lyndhurst Drive, Leyton, London El0 6JB 

Tel: 0181 558 4266  e 
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KIT NEWS 

KIT NEWS 
NEW VOICE COIL 

Audio Amateur Publications have just 

announced the June '95 relaunch of 

Voice Coil, a periodical for the 

loudspeaker industry. The 12- I 6 page 

monthly issues of Voice Cil will now 

include product reviews, show reports, 

industry events and more. 

Audio Amateur Publications 
PO Box 576, 

Peterborough, 

11 02458-0576 

Fax: (603) 924 9467 

STUDIO 12 UPGRADE 

DECODER 

Studio 12 have been working on a 

couple of tweaks to imprcve the 

performance of their stereo decoder. 

These involve removing the in,aut 

capacitor and direct coupl ng the tuner 

to pin 2 of the module via a new IMI≥ 

potentiometer and increasing the values 

of the capacitors in each cutput leg to 

I OpF. Still having the decoder 'I built for 

the review in Supplement 15, I decided 

to give these new tweaks a go See my 

column on page 69 of the main issue. DB 

Studio 12 

12 Nanjivey Terrace, 

St Ives, 

Cornwall TR26 1BQ 

'21' 01736 798393 

NEW VALVE PREAMPLIFIER 

FROM MAPLIN 

Maplin have recently introduced a new 

valve preamplifier to go w th their 

Millennium valve power amplifier. The 

Newton is available in a number of 

different forms, a full spec version 

including RIAA phono state ard tone 

controls coming in at £ 1 19.97. 

Full articles describing the design and 

construction of the Newton preamplifier 

can be found in issues 85 and 86 of 

Electronics, The Maplin Magaz:ne. 

ELECTRONICS FOR 

BEGINNERS 

Written by Keith Brindley. Starting 

Electronics provides an important 

introduction for the newcomer to 

electronics. With a practical approach 

this book available from Maplin is 

intended to give a thorough gr ounding in 

all of the basics. 

Maplin Electronics 

P. 0. Box 3, 

Rayleigh, 

Essex SS6 8LR 

'23' 01702 554161 

SILVER WIRE SALE 

If you're looking for top quality cable for 

DIY interconnects and 'speaker cable, 

give Audio- Links a call. Why? They're 

offering a range of solid silver wires 

from 0.2mm to 2mm diameter at special 

sale prices until the 3Ist July or trail 

stocks clear. 

Audio-Links 

7 Fairmont Crescent, 

Scunthorpe, 

N. Lincolnshire DW I 6 

1EL 

fl 01724 870432 

WESTERN 

ELECTRIC 300B 

IS BACK 

VVestrex Corp. is 

planning to re-release 

the WE 300B triode 

valve, regarded by 

many as the best 300B 

ever made. It is said 

that the new WE 

300Bs will be made 

using the same original 

tooling, materials and 

manufacturing 

processes, the only 

difference will be the 

date code. Availability 

is expected to be 

September '95. The 

Parts Connection in 

Canada are already 

advertising the WE 

300B in the main issue 

of Hi-Fi World, price 

$350. 

The Parts Connection 

2790 Brighton Road, 

Oakville, 

Ontario, 

Canada L6H 5T4 

tr 905 829 5858 

NEW CATALOGUE FROM 

CRICKLEWOOD 

Cricklewood Electronics have just 

finished their latest catalogue of 

electronic components and hardware. It 

includes loudspeaker drive units, books, 

audio grade polypropylene capacitors up 

to 100pF from Ansar, projects cases, 

valves, power supplies and more. Call to 

get your copy. 

Cricklewood Electronics 

40-42 Cricklewood Broadway, 

London NVV2 3ET 

0181 450 0995 

Cricklewood 

1995 

CATALOGUE 

HI-FI WORLD SUPPLEMENT 
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Get on our list - 
to get closer to this list. 

• MIT MultiCap • Wonder Cap • Kimber Kap • Solo • Hovland MusiCap • Solen • Siemens 
• Wlma • HoIca • Rel-Cap • Draloric • IRC • Allen-Bradley • Jensen • Resisti• Vishay • Mills 
• Caddock • Matsushita • TKD • Noble • Cardas • Kimber Kable • van den Hul • Discovery 
• Audtoguest • MIT • Alps • Boums • Shallco • Elma • Electroswitch • Nichicon • Gold Aero 
• RAM • Mallory • Panasonic HFQ • Nichicon • Elna • N.O S. • Ruby Tubes • UltraAnalog 

• Burr-Brown • Crystal • Linear Technology • Analog Devices • Edison Pnce • Motorola • UCC 
• International Rectifier • Hitachi • MagneQuest • Sonic Frontiers • Pearl • Tube Sockets 
• WBT • Neutrik • Sound Coat • Curcio Audio Engineering • Assemblage and other kits 

And it's growing and growing. To order The Parts Connection 1995 Catalog & Resource 
Guide, send £7 and mailing information. You'll also receive a Discount Coupon worth $ 10 

off a purchase over $ 100 or $25 off a purchase over $250' as well as The Breadboard 
bulletin to keep you updated on our latest news, information and growth spurts. 

or SI 0 US. or credit card information 
'catalogue discounts are in US Dollars 

THE PARTS 
CONNECTION' 
• mar.. mor......• owe 

(49 

2790 Brighton Road, Oakville 
Ontario, Canada L6H 5T4 

Toll Free Order Line 1-800-769-0747 
(U.S.& Canada only) 

Tel (905) 829-5858 Fax (905) 829-5388 
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The AP ELECTRONICS Route to 
Musical Happiness 

EXPERIMENT 

Vi h different interconneding and loudspeaker cables 
ith Soniclink custom designed mains cables 

Fb changing resistors and capacitors 
%tit h large poner supplies 

lb aunt> ing simple nuxlificalions to impnne > our circuits 
13> In passing high > alue capacitors nit!' higher qualit> lower sables 

It ¡lb mechanical damping of mechanical parts and electrical cinnits 
LE %RN 

From our experiments 
l'he features n Inch give the best sound qualib. 

From Limon ledge gained through reading ‘P PERFORNI %NCI; %I t 

1108111 
I. SC I he killIntellgt gained front e‘perimeotai ion 

Ind from lips published in WPM:RI-11RM %NO.: Until 

To rebuild > our ono amplifiers 
To imprin e the sound qualit> of sour mMen) 

To gel greater enjo meld front your fin ourite musk'. 
BUILD 

Build our ono hill equipment 

From the excellent range of W ELECTRONIC Lits 
DESIGN 

Design the equipment of > our (Imams 
lake stair dream come true with parts purchased from W ELECTRONI( • 

1P ELECTRONICS 
lu(liophile Parts al ffordable Prit-e 

1995 C T % LOCI E non in a liable - £4.95 
(or FREE n h > our nest £ 4l) + order) 

1 P R I' 0 It 11 (i F. till il 
The Journal of Iligh Performance Ninth) Coma ru, 
19)15 Subscription ( 4 issues) -£5 it> erseas Liu 

Please make cheque pa> a hie to " It DIOKITS 

E:11i .810)11 C 1RD TELEPHONE ORDER 11(111,1\ E 01332-874929 
(messages n-conled lien unattended • please gibe full details) 
HOTLINE FOR FREE TECIINIC 14 %MICE - TEL: 01332-674929 

9-1(kitti Slondms-Stimitns 
Ilk-meld Business Centre. Clarke Street. derbs DC I 2111 

Tel: +.14-1332-671929 ER: + 1 I- 1332-298836 

BORBELY AUDIO 
Germany 

The FET specialists... 

ACTIVE CROSSOVER KITS 

Class-A, discrete JEFT cascode circuitry. 

Balanced & single-ended input/output. 2- and 
3-ways loudspeaker systems. 1st, 2nd, 3rd and 
4th order network. 

We also offer KITs for high-end preamps, 

Class-A MOSFET power amps and audiophile 
components. 

Please send two International Replay Coupons 
(available at your post office) for our price list 
and information leaflet. We accept VISA/MC. 

BORBELY AUDIO 

Melchior Fanger Str. 34A 

82205 Gilching Germany 
Tel: + 49/8105/5291 
Fax: + 49/8105/24605 

The Tube Preamp 
Cookl3ook by Allen Wright 
An in-depth pragmatic discussion of tube preamp designs based 

on 30 years of experience of design, development and 
manufacture of state of the an' tube equipment. Packed with 

diagrams, schematics and ideas, it's a goldmine for tube 
enthusiasts & constructors at all levels. 

"full of secrets, some of which I am surprised you gave away - 

you tell it like it is, debunking myths regarding all aspects of 

audio..." JH, professional electronics engineer USA 

You've seen the reviews - this is where you can buy it. Choose 

your most convenient agent - all accept VISA/MC & cheques in 
their local currency. 

Pikes: UK f20 - US$29.50 - DM49.50 - AUS$49.50 

Vacuum State Electronics (UK) 

PO Box 4016, Pangboume 

Reading RG8 8UA 

Fax 01734 845933 

Allen Wright/Allgâuer 

Einstein Str.129 

D-81675 Munich 

Tel/fax +A-49-89477415 

United TV & Video 

12436 Moorpark Street 

Studio City, CA91604 

Tel/fax (818) 752 0785 

Class One Productions 
PO Box 145 Woy Woy 

Australia 2256 

Fax ++61 43 411129 

Email orders cleared through Compuserve 100240,2562 

VACUUM STATE ELECTROMCS 
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KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER 

KLS6 
A UNIQUE HIGH TECHNOLOGY LOUDSPEAKER 

DESIGNED BY DOMINIC BAKER. 

I
f you're looking for a top-end 
loudspeaker capable of rivaling the 

very best commercial designs, 

without having to shell out a four-

figure sum, our new KLS6 design may 

be just the thing for you. It uses state-

of-the-art technology in its drivers, 

combined with a simple, but highly 

effective cabinet design and a 

minimalist crossover, which together 

offer the highest performance possible 

El11-F1 WORLD SUPPLEMENT 

Looking around at the loudspeaker 

market, you could be forgiven for 

thinking that things haven't advanced 

much over the last twenty years. 

Modern loudspeakers still use paper 

and plastic cones, and the conventional 

two-way bass reflex system is still the 

most common, by far. For a truly high 

performance design, using modern 

materials with a higher performance is 

important, but the penalty here is cost. 

DIY is the only answer. 

The drivers used in KLS6 

are some of ne best money 

can buy; if they were 

incorporated into a commercial 

design they would be 
prohibitively expensive. But for 

all of you keen DlYers, these 

drivers, when used in a well 

designed and engineered 

system, will rival loudspeakers 

costing five times as much as 

KLS6 - or more! 

Briefly, KLS6 uses Audax's 

super new gold piezo-electric 

tweeter for outstanding clarity 

and transient response, a High 

Definition Aerogel (HDA) 

midrange driver, mounted on a 

simple open baffle to 

completely eliminate cabinet 

colouration, and a powerful 

8inch HDA bass driver in an 

efficient bass reflex system for 

deep, taut and powerful lows. 

With such high quality drivers 

and a well engineered cabinet 

and crossover, the results are 

nothing short of breathtaking. 

KLS6 is aimed at audiophiles 

using well matched and set up 

hi-fi systems. It is a very 

revealing loudspeaker, designed 

to resolve as much detail as 

possible, whilst being free of 

colouration. These days, 

sophisticated hi-fi systems can 

provide fantastic musical 

results, but all too often the 

end performance is let down by 

the loudspeakers, because they 

are still a long way behind what 

a good source and amplifier are 

capable of resolving. KLS6 will 

get the very best from your 

system, and has been designed 
to be compatible with a wide 

range of equipment, valve, solid-state, 

zero feedback, etc. 

This 'speaker's high 90dB sensitivity 

and smooth impedance means it will 

always get the very best out of 

partnering equipment. It's not just 

valve amplifiers that benefit from high 

sensitivity loudspeakers, the less power 

it takes to drive the 'speakers, the less 

distortion your amplifier will produce 

and the smoother it will sound. 
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KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER 

THE DRIVE 
UNITS 
For KLS6 we have necessarily chosen to 

use some of the most advanced drivers 

available. They aren't cheap of course, 

but this is not a budget design; it's a top 

quality loudspeaker system capable of 

revealing as much as possible from a well 

sorted high-end system. The drivers are 

far too expensive to be used in 

commercial products. 

o 
THE TWEETER 

Although expensive, Audax's HD-3P 

piezo electric gold dome tweeter offers 

state-of-the-art technology and 

performance. This unit uses a piezo 

electric polymer film, coated on both 

sides with pure gold and clamped to an 

elliptical ring former. The dome shape of 

the HD-3P is formed by a pressurised 

gas chamber behind the diaphragm. 

The HD-3P uses no magnet or voice 

coil, the signal is applied to the gold 

deposit on either side of the dome and 

this makes it flex in proportion to the 

signal. Sound waves are produced by this 

motion. Because the HD-3P tweeter has 

no moving parts its moving mass is 

approximately twenty times lower than 

a conventional 20mm dome tweeter, 

giving it unmatched transient ability. 

The sound quality from the HD-P3 is 

similar in character to an electrostatic or 

ribbon tweeter. It is clear, open and 

extended, as well as being extremely fast 

and detailed. 

THE MIDRANGE DRIVER 

Because the HD-3P tweeter only 

reaches down to 5kHz or so a very high 

quality midrange driver capable of 

smoothly extending at least this far 

upwards is needed. Audax's HM I 00ZO, a 

AUDAX HD-3P TWEETER 

PURE GOLD DEPOSIT 
FORMS THE TWO ELECTRODES PIEZO ELECTRIC FILM 

small dedicated midrange unit, is ideal 

for the purpose. It uses a High Definition 

Aerogel cone, which is light and 

consequently fast, giving super detail and 

a crisp and open quality well suited to 

the HD-3P. 

High Definition Aerogel is another 

Audax innovation. It's made from a 

controlled matrix of acrylic polymer gel, 

in which a carefully optimised 

proportion of Carbon and Kevlar fibres 

are embedded. It is light and stiff, with 

good internal damping properties. 

HDA has a smooth, neutral and 

highly detailed sound, making it ideal for 

top-end systems. The HM I 00Z0 uses a 

die cast chassis, which is ideal for DIY 

constructors, because it's near 

impossible to over-tighten screws and 

twist the chassis, which can misalign a 

voice coil. 

THE BASS DRIVER 

For powerful and taut bass an 8inch 

HDA driver with a powerful magnet 

assembly was chosen. By using HDA for 

the bass - the same cone material as the 

midrange driver - there is no character 

change between the two, making for a 

cohesive sound. The cone is extremely 

light and stiff for fast and detailed bass, 

and again comes on a die cast chassis for 

strength and rigidity. 

THE 
CROSSOVER 
Audax's HD-3P tweeter comes 

complete with its own dedicated 

crossover and matching transformer. As 

supplied, it comes set with a - 3dB lower 

roll- off point at 6kHz, and a sensitivity of 

89dB. This turned out to be ideal for 

matching with the HM I 00Z0 

midrange unit, as Audax 

suggested. 

The crossover for KLS6 

was kept as simple as possible 

to ensure maximum sensitivity 

and detail; fewer components 

means lower selective signal 

losses. The HM I 00Z0 HDA 

Midrange/Treble Response 
The 

midrange 

driver rolls 

off around 

6kHz where 

the HD-3P 

tweeter 

takes over. 

50Hz 20kHz 
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KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER 

nidrange driver is fed :rom a 3rd order 

:rossover filter at its uppe - cut-off point, 

:omprising one capacitor 2nd two 

nduc:ors. Th s filter operates at 6kHz, 

-oiling off frequencies above this point 

.o avoid cone break up, giving a smooth 

Midrange/Bass Response 

+5 

o 

-5 

0Hz 4kHz 

Measuring near field ( less thin I m from the 

baffle) the midrange and bass drivers 

overlap. Because the midrange driver is 

mounted on an open baffle :hough, further 

back in the I stening position some of the 

lowe.- midrange will cancel out to give a flat 

response. 

and accurate response. Most midrange 

drivers get no further than 3kHz, by the 

way; this one manages one octave more. 

Because the HDA midrange unit is 

mounted on an open baffle, its low 

response will start to roll off at - 

6dB/octave, due to phase cancellation, 

where the baffle radius is half a 

wavelength; imagine the front wave 

reaching around (in effect) to cancel the 

rear output. The baffle radius pf KLS6 is 

equivalent to 400mm, so cancellation 

will occur at wavelengths of 800mm or 

more. This corresponds to a Fecpency 

of 426Hz, causing the midrange to 

gently roll-off below this frequency. A 

series capacitor increases the roll-off 

rate to I 2dB/octave (2nd order) to 

improve power handling by limiting the 

amount of bass this driver must cope 

with. It also matches into the 2nd-

order roll off rate of the bass unit 

properly. 

Below this the powerful 8inch HDA 

bass unit is fed from a 2nd order low-

pass filter This driver is reflex loaded 

by a large 401itre cabinet to ensure bass 

reaches down low enough to produce 

the deepes: fundamentals. 

To smooth the 'speaker's electrical 

impedance, and to reduce output a little 

from the midrange and treble in order 

to match the bass unit, an L-pad 

attenuator is used, which employs just 

three resistors. 

Of course, for best results KLS6 uses 

Solen polypropylene capacitors 

throughout, and all inductors are high 

quality air-core types. 

Bass/Port Output 

+5 - 

0 • 

-5 - 

5Hz I 25Hz 

Output 

from the 

port 

extends 

bass low 

to 281-4z 

(-3dB), 

22Hz (-

6dB). 

:ROSSOVER CIRCUIT 

R2, 3.3Ç2 

R3, 1 S-2 

R1 
15S2 

FACTORY SUPPLIED 
CROSSOVER 

Li L2 02 
0.47mH 0.1mH 1001.IF 

Cl 
1.5µFT 

L3, 5mH 

nn(173-1 
50µF 

 "T\ 

CROSSOVER 
FIXING 

REAR 

1111111111111 

CROSSOVER 
BOARD 
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KIT & COMPONENT SUPPLIERS 

LOUDSPEAKER KIT SUPPLIERS 
Falcon DIY Speakers 
Falcon Electronics, Tabor House, 
Mulbarton, Norfolk NRI4 8JT. Tel. 01508 578272 
Falcon sell kits. dnve units and crossover components 

and have a large range of books and back issues of kit 
magazines. Please send large SAE (36p) for free price 
list. 

The Speaker Co. 
Unit 9, Waterside Mill, Waterside, 

Macclesfield, Cheshire. SK 1 I 7HG. Tel: 0625 500507 
The largest range of speaker drive units and accessones 
stocked for the speaker builder. Plus a range of speaker 
kits designed exclusively for The Speaker Company. 
MLSSA test facility available, phone for an appointment 
Our prices can not be beaten. 

Audiocab 
9 Skew Bridge Close, Wootton Bassett, 
Swindon, Wilts. SN4 7DW. Tel: 0793 848437. 
Loudspeaker cabinet kits are the speciality of 
"AUDIOCAB". Whether you are prototyping your 

own loudspeakers or working to a design published in 
Hi-Fi World, including the KLS3, "AUDIOCAB" will 
produce a bespoke kit to your specification. "Biscuit 
jointing'. is used to ensure perfect alignment of adjacent 
panels and cabinets are dry assembled and sanded 
before dispatch. David Barfield, proprietor, says "no 
prior experience of woodworking will be required to 
build our kits and achieve a professional finish". Kits will 

normally be supplied in 25mm unfinished MDF but any 
finish is available and designs are usually enhanced by 
the use of mouldings to escape from the normal 
"square box". Ready built cabinets can also be 
specified. Professional, trade and retail enquiries are 
invited. 

Wilmslow Audio 
Wellington Close, Parkgate Trading Estate. 
Knutsford, Cheshire WA 16 8DX 

Tel. 0565 650605 Fax. 0565 650080 
Extensive range of drive units and over 30 different 

designs of self-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 built-up form. 
Two new kits from Morel - one 3 litre, magnetically 
shielded, one II litre book shelf. 

IPL Acoustics 
2 Laverton Road, Westbury, 

Wilts BA 13 3RS. Tel. 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 drive units, capacitors, and cabinet 
accesones as well as silver plated P.T.F.E. insulated 
cables. 

DBS Audio 
PO Box 91. Bury St Edmunds, 
Suffolk IP30 ONE. Tel. 0284 828926 
Sole authonsed supplier of DBS loudspeaker kits 
designed by Dave Bemman. The acclaimed DBS6 kit 
includes Morel tweeters and custom built woofers, plus 
top quality pre-assembled crossover and components. 

UPLIFTING SOUNDS - Tel: 0121 777 4196 

Offers assistance in the design and construction of 
loudspeakers and audio furniture. From innovative to 
stylistic talk through your ideas with an enthusiast and 
choose your own level of involvement 

VALVE AND OUPUT TRANSFORMER 
SUPPLIERS 
P.V. Tubes 

104 Abbey Street, Accrington, 
Lancs. BB5 1EE 
Tel. 0254 236521/232611 24 hrs a/p. Fax. 
0254395361 
For all your electronic components. Valves are new in 
branded boxes and matched pairs areavailable. Pis call 

for types and pricesWe are closed all day Wednesday. 

Vintage Valves, 

PO Box 147, Station A, Vancouver B.C. 
Canada, U6C 2M3. Fax (604) 876 5876. 
Dynaco. Sherwood, Scott. The Fisher, McIntosh. Eico, 

Harmon Kardon, Heath, Altec, Stromberg- Carbon. 
Many vintage parts and equipment available on request. 

Wilson Valves 

28 Banks Ave., Golcar, 
Huddersfield,West Yorks HD7 4LZ. 
Tel, 0484 654650/420774, Fax, 0484 655699. 
Mail order. Call us to find out more about out 

extensive range of valves. Over 1,000 different types 
stocked. S.A.E. for list. ( Please mark for Dept HEW).* 
Langrex Supplies Ltd 
1 Mayo Road, Croydon, 
Surrey CRO 2QP 
Tel. 081 684 1166 or fax. 081 684 3056 

One of the largest distributors of electronic valves. 
tubes and semi-conductors in the UK by original UK 

and USA manufacturers. Obsolete types are a 
speciality. Telephone or fax for an immediate 
quotation. 

Billington Export Ltd. 
I E Gillmans Trading Est.. Billingshurst 
West Sussex RHI4 9EZ 

Tel, 01403 784961 or Fax. 01403 783519 
Billington Export Ltd. holds large stocks of audio valves 
including many obsolete brands such as Mullard, GEC. 
Brimar etc. as well as Sovtek, Thermionic Gold Brand 

and the recently introduced Billington Gold range. Also 
Cathode Ray Tubes (eg. used in Maranta tuner 108). 

50 page catalogue available, tel or fax for a quotation. 
Minimum order £50.00 UK, £ 100 export. 

PM Components 
Springhead Enterprise Park Springhead Road. 

Gravesend, Kent DAI I 3HD . Tel. 0474 560521 
P.M. Components Ltd are the specialist component 
company for High End Audio enthusiasts. We have a 

design and manufacturing base for audio valves and 
associated products and have a capability to produce 
custom tubes for major manufacturers. Our 70 page 

catalogue is available at £2.50 including U.K. postage. 
P.M. Components are major stockists for Golden 
Dragon, Mullard, GEC and Teonex valves and have a 
vast archive of vintage tubes gathered from every 
manufacturer in the world. 

Chelmer Valve Company 

130 New London Road, Chelmsford, 
Essex CM2 ORG. Tel 0245 265865 Fax. 0245 490064. 

Supplier of premium range of audio valves, other valves 
and components also available. (Please see our ad on 
outside back cover of this supplement). 

RESTORATION 
GT Audio 5 Upper Road, 

Higher Denham, Bucks UB9 5E). Tel. 0895 833099 
Professional repair/restoration of all hi-fi including 
classic and vintage equipment. Supplier of very high 
quaky electronic components, in particular types which 

are difficult to source. Original valves available, i.e.. 
Mullard, Brimar. GEC. GE, RCA, Sylvania etc. 

COMPONENT SUPPLIERS 
Hart Electronic Kits Ltd Penylan Mill, 
Oswestry. Shropshire SYI0 9AF 
24 Hr sales/enquiries. Tel. 0691 652894 
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 experience, for 
easy constructions from circuits by John Lindsey Hood, 
the most respected designer in the field. Send for lists. 

V.R.R. 
30 Melbourne Ave. 

Worthing. BN I 2 4RT. Tel: 01903 501158 
Vintage Radio Restoration 

We can provide mains transformers, chokes and single-
ended or push/pull output transformers as well as silver 
cable, paper-in-oil capacitors and other goodies all at 
reasonable prices. 
Our 30w monoblock short kit is only £299! 

AP Electronics 

20 Derwent Centre, Clarke Street, 
Derby, DEI 2BU 

Check out the AP ELECTRONICS 1994 catalogue. It's 
free with every order of over £40.00 or can be 

purchased for a £4.95 cheque payable to 'AUDIOKITS.. 
Over 80 pages include pre and power amplifier kits, 

high grade audiophile resistors, capacitors and 
semiconductors. audio and mains cables, gold and 
rhodium plated connectors and COMPONENT 
NOTES on using high grade parts. A quarterly 

newsletter 'AP PERFORMANCE AUDIO' has been 
recently launched and your first issue is free. 

RushAudio 
126 Station Rd., Tempsford, 

Sandy SGI9 2AY. Tel. 01767 640779 Fax. 01767 
640617 
RushAudio stock high quality British made 
polypropylene capacitors (630V dc) ideal for PSU 
applications. 30uF ( 100mm x 50mm dia.) £22: 40uF 

(100 x 63) £27; 50uF ( 100 x 63) £32; 100uF ( 125 x 
76) £55. Carriage: I capacitor £2; 2 - £4; 3 or more - 
£6. Unfortunately VAT is extra on total of goods plus 
carnage. Cheque with order apperciated for prompt 
delivery. 

Audio- Links 
7 Fairmont Crescent, Scunthorpe, 

South Humberside DN 16 1EL. Tel. 0724 870432 
Vast range of highest quality electronic components 
and accessones for the D.1.Y. enthusiast.. A wide range 
of components aimed at the hobbyist. competitive 
VAT incl, prices, mail order and a friendly service. 
Open Mon-Thurs 9.15-6.00. Fnday 9.15-500 and Sat's 
9.30-5.00. 

V Chassis Company 
PO Box 36, Letchworth 
Hertfordshire SG6 2UR 
Tel/Fax: 01462 671594 

Suppliers of high quality classic style welded Aluminium 
chassis, designed for DIY Audiophile constructors. Our 
modular chassis is also very suited to semiconductor 
pre/power amplifier applications. Check out our PTFE 
sheet at £24 inc per sheet 150x30x5mm. Please send 
38p A4 SAE for details. 

Russ Andrews Audiophile Components 
Edge Bank House. Skelsmergh, 
Kendal, Westmorland, LA8 9AS 
Tel, 01539 823247 Fax, 01539 823317 
World leading supplier of the highest quality premium 

grade components. If you want the very best sounding 
resistors, capacitors, inductors. Volume controls, wire 
etc. send for our 1994/95 Catalogue. We also have a 
range of our own design of amplifiers, preamp, 

speakers and CD players built with our components. 
To receive your copy of our new 1994/95 Catalogue 

and a £5 discount coupon usable on your first order 
over £50. lust mail, phone or fax the address above. 
together with £3 or $5 US or your credit card 
information. 

VINTAGE DIY 
Loricraft Audio 
4 Big Lane, Goose Green, 

tambours, Berks RGI6 7SQ. Tel. 0488 72267 
Specialist restoration of 301's and 401ls using genuine 

spares and re-manufactured parts to onginal pristine 
standards in our newly built workshops designed 
primarily for these purposes. 

CLASSIC TURNTABLES 
Technical & General 

P.O. Box 53, Crowborough, 
East Sussex TN6 2BY. Tel. 0892 654534. 

The original specialist source of spares, restorations and 
overhauls for the classic turntables. Years of actual 
experience and comprehensive range of parts (originals 
and re-manufactures). manuals. ancillaries, No dubious 
'improvements' - no harmful ' modifications'. Our 

specialities: Connoisseur, Garrard; Goldring; Lenco: 

S.M.E.: Thorens; Watts; artofon; Shure: Cartidges and 
styli for 78s, Mono LPs, Stereo LPs. 
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KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER 

THE CABINET 
To get the very best out of the 

expensive drivers used in KLS6, the 

cabinet is a little different to that of 

most designs, including our own to date. 

It doesn't use concrete, plastics, exotic 

materials, or even a complex internal 

structure. Instead it is extremely simple, 

but devastatingly effective. 

So what is this special :abinet 

construction? Well, because the 

HM I 00Z0 midrange drive,- uses a stiff 

cone surround it lends itself particularly 

well to use on an open baffle. Rather 

than invest in overly elaborate cabinet 

materials, why not do away with cabinet 

problems in one go? In one fell swoop, 

standing waves, reflections from the rear 

wall and other horrid things that make 

up "box colourations". As a result, an 

open baffle design such as this goes a 

long way towards achievirg 

electrostatic-like neutrality and lack of 

colouration. The sound is open, with 

REAR 

r-

great stage depth and width, and 

because there is no body of air acting 

like a spring behind the driver, transients 

are crisp and clean. Our design is 

essentially a cabinet with the back left 

off, the front and the sides giving the 

necessary distance required between 

front and rear of the cone for full output 

down to the bass crossover point. This 

also allows the front of the cabinet to be 

kept as narrow as possible, imprcving 

image definition, a property we are 

careful to nurture. 

Behind the driver the cabinet is lined 

with soft carpet felt and lightly filled with 

long hair wool. In addition, a curtain of 

felt is hung at the back of the open box 

to ensure that as much of the rear 

radiation as possible is absorbed. So, 

KLS6 possesses the see-through clarity 

of a true open baffle speaker, but it 

absorbs a significant amount of the rear 

radiation which would otherwise reflect 

off a rear wall and compromise imaging. 

o 

350 

TOP 

SIDE 

›( 

GENTLY FILL WITH LONG HAIR WOOL 

405 

210 

350 

BASE 

300 

SHELF 

o 
o 
O 

SIDE 

350 

It is a simple idea, but one that gets the 

very best from the drivers by removing 

from the cabinets unwanted 

contributions to their efforts. When you 

are spending so much for top quality 

drivers, this only makes sense. 

In the bass, to keep the size of the 

cabinet domestically acceptable (an open 

baffle bass system designed to reach 

down to 40Hz would need a baffle 

diameter of I4ft!) efficient bass reflex 

loading is used. Carefully tuned, this 

gives excellent bass quality, together 

with high efficiency. 

The result of combining the latest 

technology, super quality drivers, with a 

cabinet designed to get the very best 

from them and a well designed, simple 

crossover using high quality components 

is quite something. It shows just what an 

amazingly high level of performance is 

possible from a loudspeaker nowadays, 

when cost is not allowed to restrict 

drive unit quality. 

898 

80 

159 

O 
Lo 
a) 

FRONT 
BAFFLE' 

210 

CUT OUT 
73 DIA 
90 FIXING HOLE DIA 
139 FIXING HOLE DIA 
CUTOUT" 
95 DIA 

2177 FIXING HOLE DIA 
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WHY lU ¡HE SIGH! [U DOWN ¡HE SOUND 
Introducing a choice of 'Modern Classic' or 
'Modular' Chassis designs, created for the 

VALVE AUDIOPHILE constructor. 
Crafted from thick gauge aluminium, ready for 

the finish of your choice! 
Other materials and custom services are 

available upon request. 
PRICES FROM £69.00 inc VAT 

CHASSIS 
COMPANY 

Send A4 SAE 
fdr details to: 

VCC, PO BOX 36, 
LETCHWORTH, 

HERTS. SG6 2UR 

LANGREX SUPPLIES LTD 
DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND I C S 

PHONE 1 MAYO ROAD • CROYDON • SURREY CRO 2QP 
0181 684 1166 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 

FAX 
0181 684 3056 

A selection of our stocks of New Orginal Mullard - Brimar audio types made in UK. 

STANDARD TYPES 

ECC81 MULLARID 

ECC82 MULLARD 

ECC88 MULLARD 

ECH81 MULLARD 

ECL82 MULLARD 

ECL86 t\AULLA.RD 

EF86 MULLARD 

EL84 MULLARD 
GZ3 2 MULLARD 

GZ34 MULLARD 
6SL7GT BRIMAR 

6SN17GT BRIMAR 

6V6GT BRIMAR 

VISA 

SPECIAL QUAUTY TYPES 
6.00fE88CC - GOLD PIN MULLARD 
6.00 

6.00 

3_00 

E88CC SIEMENS GOLD PIN 
E188CC - GOLD PIN MULLARD 
ECC81 - M8162 / CV4024 MULLARD 

3  so ECC81 - 6201 / GOLD PIN MULLARD 
ECC82 - M8136 / CV4003 MULLARD 3.50 

7.50 ECC83 - M8137 / CV4004 BRIMAR 

6 _ (Do AMERICAN TYPES 
8.50 5 R4GY RCA 

1 5.00 6 FQ7/6CG7 SYL 

4. 50 6L6GC GE 

4. 50 6L6WGB SYL 
4. 2.5 12AX7A GE 

6.00 12BY7A GE 

7.50 61468 GE 

12.50 6550A GE 

10.00 7027A GE 

7.00 7581A SYL 

8.50 
8.50 
8.50 
6.50 
8.50 
6.50 
6.50 

7.00 

15.00 

20.00 

17.50 

15.00 
MANY OTHER BRANDS AVAILABLE 

THESE ARE A SELECTION FROM OUR STOCK OF OVER 6000 TYPES. PLEASE CALL OR FAX AN IMMEDIATE 
QUOTATION ON ANY TYPES NOT LISTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK. 

SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPE A SPECIAUTY. 

OPEN TO CALLERS MON.-FRI. 9AM - 4PM. CLOSED SATURDAY 

P&P 1-3 VALVES £2.00, 4-6 VALVES £3.00 17.5% VAT TO TOTAL INC P+P 

Access 

Anflk 
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KLS6 
CONSTRUCTION 
The cabinets for KLS6 are made from 

25mm MDF, which gives a very solid, 

inert enclosure. It is easier and far 

quicker to cut all holes for drive units, 

ports, terminal dish, etc, before you 

start to glue the cabinet tcgether. It also 

reduces the amount of dust inside the 

cabinets which can find its way into the 

open voice coils of the drive units. 

The plans below show the general 

construction. The speaker; can 

conveniently be built up on one side 

panel, laid flat. After the front, rear, top 

and bottom panels are glued into 

position, I put on the othe- side panel 

and held it down with weights until the 

glue set. Remember to do a dry run first 

to check that all the panels fit snugly 

together. In my case, even though the 

MDF was cut by a professional 

woodworker, it had to be sanded to size 

for a perfect fit. 

Using Evostick Resin-W, apply the 

glue to the edges of the panels. They can 

then be slid into place, their 25mm 

thickness being enough to stand steady 

without panel pins. Any excess glue that 

oozes from the joins can be wiped away 

lightly with a damp cloth. 

To ensure the panels are firmly 

pressed together, either place suitable 

heavy implements on top of the cabinet, 

or use thick, stretchy carpet tape 

wrapped around the cabinet to pull the 

pieces together. After this last step, 

check that the cabinet is square and that 

all the sides are square. The glue should 

still be wet enough to allow the panels 

to be gently pushed into line. 

Once the glue is dry - overnight is 

normally enough for it to reach full 

strength - the cabinets are ready for 

their internal damping to be fixed into 

place. Carpet felt should be glued to 

each of the surfaces in the open baffle 

midrange chamber with a curtain 

hanging down at the back, and onto the 

sides and back of the main bass 

enclosure. As a finishing tcuch, I cut a 

neat square of black felt ar d glued it 

over the back of the open baffle 

chamber. Make sure you have finished 

wiring up first though, and that 

everything works, otherwise you will 

have to tear it off and start again. 

The whole cabinet, including the 

open baffle midrange enclosure, is then 

lightly stuffed with long hair wool, to 

further absorb reflections and reeuce 

the effects of standing waves. The long 

hair wool normally comes in knotted 

bundles, tease it out gently for best 

effect. Of course, you are free to 

experiment with other forms of panel 

treatment: BAF and Deflex pads for 

example. But we find that the 

combination of soft carpet felt glued to 

the panels together with long hair wool 

stuffing to be extremely good, as well as 

being cost effective. 

Mount the crossover as sh,own in 

the diagram below. Because inductors, 

being magnetic components, have a field 

around them, they need to be spaced 

well apart and at right angles to each 

other to minimise inductive coupling. 

Again, a recommended layout is elown 

below. The components can be fixed to 

the crossover board with PVA glt e, but 

I find a hot-melt glue gun hold; them in 

place just as well, but the glue is nore 

easily removable. 

The wires for the midrange and 

treble unit have to pass through a small 

hole in the open baffle midrange 

chamber. It is very important to seal this 

hole either with hot-melt glue or PVA. 

The drive units can now be soldered to 

these wires and screwed into :he front 

baffle. The tweeter should have wires 

attached using slide-on terminals to 

prevent heat damage from a soldering 

iron. A foam gasket made from draft 

excluder (you can get it in any hardware 

shop) should be stuck to the rear of the 

drive unit frames where they mate with 

the cabinet, to give a good air-tight seal. 

WARNING! 

The dust you get when working with 

MDF is carcinogenic. If you are gcing to 

make the cabinets yourself, purchase a 

good mask that covers your mouth and 

nose and work in a well ventilated area. 

Otherwise get a professional 

woodworker who will have apprcpriate 

safety equipment to cut the panels for 

you. 

TESTING 

A simple test to reduce the risk of any 

damage to your amplifier when you first 

plug in, is to check the impedance of the 

loudspeaker using a simple multimeter. 

Using the resistance setting they should 

measure around 5.2i≥ across the 

terminals. This simple test will indicate a 

short with a reading below I S2. 

TWEAKING KLS6 
There are several tweaks that will affect 

the overall sound of this loudspeaker. 

Firstly, the reflex ports can be made 

either longer or shorter to change the 

box tuning. Making the ports longer 

moves the tuning frequency downwards, 

giving a flat:er and deeper bass 

response. But this will :end to excite 

small rooms, resulting in a boomy or 

overblown sound. In snaller rooms the 

ports should be shortened, which 

reduces bass depth anc peaks bass up 

higher, but gives greater subjective 

speed and punch. 

Spiking the cabinets to the floor with 

a suitable spike kit will improve bass 

definition too. Spike kits are available 

from most kit loudspeaker suppliers and 

from stand manufacturers such as 

Apollo and Target. 

More peecise treble can be had by 

gluing a thin piece of soft foam or felt 

cloth arourd the tweeter to restrict 

surface waves and refraction from the 

front of the cabinet, and also to reduce 

dispersion angle, lessening off-axis treble 

energy that will bounce back off walls 

and ceiling. Images will come into better 

focus as a result. 

Being a three-way speaker, KLS6 can 

be either single, bi or tri-wired. We'd 

recommend bi-wiring, connecting the 

tweeter and midrange together and 

driving the bass with a separate cable 

run. But for those with plenty of spare 

cable around, tri-wiring will bring a 

subtle improvement. 

Good quality internal cable should 

be used to connect the crossover to the 

drive units. I used silver plated copper, 

which combines the sweetness of silver 

with the weight and power of a solid 

core copper cable. Because of the small 

quantity used it makes sense to use 

silver solder for all connections. We do 

not advise ,,,ou to solder the wires to 

the tweeter however, zis a touch too 

much heat will damage them, and 

replacemert is costly. 
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Cricklewood Electronics Ltd 
Yee bet lure to spend a !atone on ffignkilitakev. 
Orr nip« are manufacture( lo a eery high stiederef sad 
team (teourebly to brand names costing much mom. 

retie al economical Fell 
ECC81 
ECC82 
ECC83 
EF 86 
EL 34 

4.50 ELM 
4.50 G234 
450 6L60 
450 6V6GT 
8.50 

450 
7.50 
650 
4.50 

PP 0.50 +VAT up to 6 valves 

.iesild Axial Polypropylene Capacitors 
'Extremely low distortion 
' Detailed acousk properties 
• High purity tinned copper leads 
• Tight wound thick dielectnc for resonance elimination. 
' Low dissipation factor 
' AP undo proof voltage testes! al 
150% rated voltage for 15 mino 

Price 
Tol - 5% 2504 400v 
100n1 0.85 1.00 
220d 0.85 1.00 
470nF 0.85 1.00 
1 uF 1.00 1.25 
2u2 1.35 1.50 
3u3 1.50 1.75 
4u7 1.75 2.00 
6u8 2.25 2.50 
10u 3.00 3.50 
150 4.00 4.50 
22u 6.25 6.95 
25u 6.25 6.95 
50u 10.00 11.00 
75u 15.00 17.00 
100e 19.00 21.00 
125u 20.00 2200 
P&P £2.511 +VAT 

weheroolem melon signal Ifryiel. Toletaitea +-
2.5% 

Pita Pries 
47p1 630V 50 I n1 250V .65 
68p1 630V .50 1.5n1 250V 55 
100pF 630V .50 2.2n1 250V 65 

150p 
220pF 
330pF 
470pF 
MOO 

400V 
400V 
400V 

400V 

50 
50 
50 
65 
60 

474 
10nF 
22nF 
47nF 

160V 65 
63V 75 
160V 85 
160V 1.00 

Hills qualify 400Y bill Pol) estas capacitor eery WINO I« 
*lack" dew in see Al »or) sews. laWate.- If% 
1 nF 50 68n1 .75 
1.5n1 .50 100n1 .75 
2.2n1 .50 150nF .75 
3.3nF .50 220n1 .85 
4.7nF .65 330n1 1.00 
10n1 .65 470n1 1.00 
15n1 55 680n1 1.25 
22n1 .65 1nF 150 
33nF .65 1.5n1 2.00 
47n1 .65 22nF 2.55 

Hifi Cable 
318 Navy Duty Ultrasupple Neoprene Oxygen free single 
screened cable 6.5(nrn 00 2onimm £1.25 per metre 
ZS36 Red & Blue marked Ftp 8 cable. %II density brard stereo 
screened lmm k 200 £125 per metre 
ZL79 79 strand 4.8 speaker cable 
White vnth black marker 25A maz 025 per metre 
ZL69 119 strand Fp9 speaker cable Transparent Square & 
around profile Er 25 per metre 

Gold plaid Low cost RCA Phono plugs à leads 
PPG2 pair pm plated phono plugs witfi spnnp cable strain renel 
For cable sizes up to 5 8mm Only E'195 per Pale 
PPG3 askew for cable up to 8mm. Orby ............ El.65 per pair 
LPN Low cost sinono NW with 2 gold PkaWd phone plepa 
mobbed on each end of 1.2 metres slereo screen cable. 
OeVY . C1.25 
LPPV as abrnie but5IA cable .• &Of £2 95 
LPPG Kph Nally 4mm reel blue marked stereo screened cable 
800mm lang we 2 gold plate phone plugs each end ... Only f3S5 

Posi Lego Raul! 1 0111122 Flied Witulittes 

Wesilia gorged'''. basin Wei ICs. at* crauctex won et Ptze 

*1*P/wavers ¡Se Cue aspaan C50 

Cricklewood Electronics Ltd 
40 Cricklewood Broadway London NW2 3ET 

Tel: 081 452 0161, 081 450 0995 Fax: 081 208 1441 

= EMI 

Liberty Audiosuite 
4 new standard in PC Audio Measurement and  

Analysis Systems  

advanced....powerful....practical.... £495 
* MLS and Gated Sinewave testing, with real phase angle 

* Amplitude, Impedance and Phase Angle vs frequency 

* Thiele/Small parameters 

* Waterfall plots and Energy vs Time displays 

* Distortion Analyser, Dual Channel Oscilloscope 

* Spectrum Analyser, CepstralAnalysis, and more.. 

You provide the PC ( a 486DX is best ) and amplifier 

I supply the LAUD software + manual, the assembled 

mic./probe preamp and probes, the ECHO soundcard, a 

calibrated microphone, and all the cables ready for easy 

"plug and go", plus fax/ telephone support and advice for 

best use of this very sophisticated but easy to use system. 

To order, or for more details, call Tony Seaford at 

MARTON MUSIC 01282-773198 

AUDIO œ LINKS 
SUPPLIERS OF HIGHEST 

QUALITY COMPONENTS 

eg. 

Elna Cerafine lo,000pFmov £20.00 

Sfernice Potentiometers 

Double sided P.T.F.E. Boards 

Polypropylene Capacitors 47pF - 120pF 

99.99% Pure Silver Wire - 1/2 Price 

TEL: 01724 870432 
Mon. to Sat. 10am - 7pm 

AUDIO LINKS 

7 Fairmont Crescent, Scunthorpe 

North Lincolinshire, DN16 1EL 

STRANSFORMERS 
OWTER L. 

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. SOWTER LTD 
P.O. BOX 36, Ipswich IP1 2EL 
SEND S.A.E. FOR DETAILS 

Tel: 0473 252794. Fax: 0473 236188 

gg AUGUST 1995 HI-FI WORLD SUPPLEMENT 



KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER 

SOUND QUALITY 

Having used a pair of exotic Sony 

carbon fibre coned monitors for a good 

long time. I've a general distaste for 
paper and plastic cones. So to date, one 

of my favourite loudspeaker designs has 

been KLS3. But along comes a design to 

put even this to shame. 

Carbon-fibre cones, for all their 

strengths, have a tendency to sound 

'dry'. Of course, this can be excused in 

the light of what else they can do, but 

here's a 'speaker that needs no excuses. 

With KLS6, you get the uncanny 

sensation of not hearing the drivers 

working. They are outstandingly neutral 

and clear, superbly cohesive from bass 

to treble and have deliciously sweet, 

tactile high frequencies thanks to that 

gold piezo-electric tweeter. 

Teenage Fanclub's 'About You' is a 

severe test of any ' speaker - a super 

clean, bright recording which shows up 

any nasties with a vengeance. But KLS6 

delivered a near-electrostatic 

smoothness, yet with the subtlest of 

rhythmic and dynamic inflecticns 

brought into sharp relief. The FIDA 

midrange acquitted itself very well 

indeed, sounding even smoother :han 

the carbon fibre equivalent in KLS-3, 

while bringing a greater palette of tonal 

colours. 

But it wasn't until Rimsky Korsakov's 

Scheherazade (Chicago Symphony 

Orchestra/Daniel Barenboim) found its 

way into the Da Capo CD player that 

KLS6's full talents became obvious. 

String tone was just about the best I've 

heard on a moving coil loudspeaker, 

totally devoid of grain or hardness. 

Imaging was excellent, but not quite in 

the gasp-inducing KEF/Tannoy point 

source league. KLS6 is weakest in the 

bass, where it can't quite match the 

outstanding performance higher Lp, 

being merely 'very good', with a tight, 

clean, tuneful punch devoid of boxiness. 

Daeid Price 

MEASURED PERFORMANCE 

The third-octave frequency response plot 

below shows the smooth and flat response 

of KLS6 through the midrange and treble. 

Upper treble is rolled off slightly which 

ensures a smooth and pleasant balance 

with CD. 

Between 200-400Hz there is a lift in 

the response (+4dB) where the midrange 

and bass are overlapping in the near field. 

Further back in the listening position the 

response will flatten out due to 

cancellation around the open baffle 

midrange. There is still a slight lift left in 

this area in the far field, but this serves to 

add a pleasant warmth to the sound. A 

dryer balance can be engineered if desired 

by increasing the capacitor on the bass 

crossover network to 100pF. 

The HD-3P tweeter is a 4S2 driver, 

and the HDA drivers' impedance falls to 

around 551 in places, making overall 

impedance a low 6i2. However, impedance 

varies little across the audio band, 

essentially residing between 4-8S2, so is 

smooth enough to match well with zero 

feedback amplifiers such as our 300B. If 

they are used with a valve amplifier 

though, best matching will be with the 4i.2 

tap selected. 

Again the HD- 3P tweeter has an 

influence on the overall sensitivity possible, 

being an 89dB driver. Sensitivity measured 

at Im using a nominal watt (2.83Vi pink 

noise signal was 89dB, sensitive enough to 

be used with amplifiers capable of 

producing 20watts or more. DB 

Frequency Response 

0 

-5 

12 

Impedance 

8 

o 
Co Zo sb Coo 05 1k 

20k 

20k 

PARTS LIST 

Drive Units 

Tweeter 

Midrange 

Bass 

Audax HD-3P 

Au lax HM I X ZO 

Audax HM2ICZO 

Crossover 

Tweeter crossover factory-supplied 

with Audax HD-3P. 
R I l50/5W 

R2 3 30./5W 

R3 I SI/5 

Cl1.5pF Salem 

C2 I 00,1F/ I OCV Alcap 

C3 500F/ I OCV Alcap 

LI C.47rnH air core 0.5S2iDCR 

L2 0.1 mH air core 0.2S2DCR 

L3 5mH air core I . 3S2DCR 

Reflex ports 

38mn diameter x 85mn length. 

WARNING 

Be extremely careful wher 

screwing drive units in mild out..of 

the cab.nets. One slip with a screw 

dive' and they're useless. We 

recommend using cross head 

screws or Allen borts which reduce 

she chance of this happening. 

Do. not try and solder wires to 

the termirals on the tweeter. They 

are fragile and easi y damaged and 

the tile wires comnecting the 

diaphragm will vaporise, renderng 

the uinit useless. Use small, push-on 

receptacle clips. 

A KIT OF PARTS FOR 

KLS6 WILL SHORTLY 

BE AVAILABLE, 

PLEASE CALL WORLD. 

AUDIO DESIGN FOR 

DETAILS 

TEL: 0171 289 3533 
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RETAIL PRICE LIST 
Golden Dragon Pre-Amplifier Tubes 
6A08/ECC85 
12AT7A/E81CC/ECC81 
12AU7A/E82CC/ECC82 
12AX7A/E88CC/ECC83 
6DJ8/E88CC/ECC88 
6SN7GPECC33 

Singles 
£6.50 
£6.95 
£6.95 
£6.95 

£10.95 
£8.95 

Special Duality Golden Dragon Pre-AmplifierTubes 
Singles 

E81CC-01 Gold Pins Low Microphony Low Noise £ 10.50 
E82CC-01 Gold Pins Low Microphony Low Noise £ 10.50 
E83CC-01 Gold Pins Low Microphony Low Noise £9.50 
E88CC-01 Gold Pins Low Microphony Low Noise £14.50 

2A3 4PIN 
2A3 OCTAL 
211 
811A 
845 
805 

Golden Dragon 
Golden Dragon Triodes 

Singles 
£22.50 
£22.50 
£28.50 
£11.50 
£36.50 
£36 50 

Pairs Quads 
£50.00 £100.00 
£50.00 £100.00 
£60.00 £120.00 
£25.00 £50.00 
£75.00 £150.00 
£75.00 £150.00 

Golden Dragon 3008 Range 
Singles Pairs Quads 

300B Super £79.00 £160.00 £320.00 
4.300B £84.00 £170.00 £340.00 
4.300BLX Super £ 124.00 £250.00 £500.00 

Please enquire of any tube types not 
listed. We have an inventory of over 

2,500 different types in stock. 

Golden Dragon Power Tubes 
Pai rs 

EL34/6CA7 £25.00 
E34L £29.95 
EL84 £8.95 
E84L £12.50 
6L6WGB/5881 £25.00 
KT66 £25.95 
KT88 £57.95 
KT88 Super £67.95 
6L6GC £19.95 
6550A £42.95 
6550A Special 

£64.95 
50CA10 £84.95 
807 £25.00 

Quads 
£50.00 
£60.00 
£19.00 
£25.00 
£50.00 
£52.00 
£116.00 
£136.00 
£40.00 
£86.00 

Octets 
£100.00 
£120.00 
£38.00 
£50.00 

£100.00 
£104.00 
£232.00 
£272.00 
£80.00 

£172.00 

£130.00 £260.00 
£170.00 £340.00 
£50.00 £100.00 

Ceramic Sockets and Hardware 
Standard Gold Plated 

Locking 4 Pin 
(300B etc.) £6.95 
4 Pin UX4 (300B etc.) £2.5 
Jumbo ( 211 etc.) £12.50 
Octal Chassis 
(EL34 etc.) £1.25 
Octal PCB (EL34 etc.) £1.25 
B9A Chassis ( pre amp) £1.25 
B9A PCB ( pre amp) £1.25 
Screening Can & Skirt ( pre amp) 
Damping Can ( pre amp) 
Power Valve Retainer (EL34 etc.) 

ECC81 

ECC82 

ECL82 

ECC83 

ECC85 

ECC88 

ECC88 

ECF82 

ECL86 

EF86 

EF804S 

EL34 

EL86 

EL504 

EL519 

GZ32 

GZ37 

GZ34 

G237 

KT66 

KT88 

M8136/ECC82 

£15.00 
£3.50 

£25.00 

£3.50 
£3.50 
£2.50 
£2.50 
£8.50 
£4.50 
£5 50 

Golden 

NEW 

KT66 Super 

KT90 

KT90 LX 

274B 

350B 

Dragon 

NEW 

£65.00 pair 

£65.00 pair 

£75.00 pair 

£14.50 each 

£29.95 pair 

Carriage charge £2.50 on any U.K order. Cash 
with order or Visa - Mastercard accepted. 24 
Hour Answerphone Service. 

We have a vast range of tubes available from 
manufacturers all over the world including rare 
and vintage types. A 70 page booklet of valves 
available is updated monthly and can be 
provided at a cost of £2.50 per copy including 
U.K postage or you may telephone our Sales 
Desk for a prompt quotation. Prices exclude 
VAT. Please add VAT at 17.5%. 

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

BR IMAR 

GE 

TEONEX 

TEONEX 

TEONEX 

TEONEX 

BR IMAR 

RCA 

TEONEX 

TEONEX 

TELEFUNKEN 

TEONEX 

MULLARD 

TEONEX 

PHILIPS 

MULLARD 

MULLARD 

TEONEX 

GEC 

TEONEX 

TEONEX 

MULLARD 

4.50 

4.50 

3.50 

3.50 

3.50 

4.50 

4.50 

3.50 

3.50 

4.50 

36.00 

6.50 

4.50 

3.50 

15.00 

8.50 

4.50 

5.50 

5.50 

6.50 

12.50 

8.50 

M8162/ECC81 

M8137/ECC83 

0A2WA 

PCC88 

PL36 

PL519 

TT100 

U19 

UCC85 

2A3 

5Y3WGTA 

5V4G 

6AG7 

6A7G 

6B4G 

6C8G 

6K7G 

6L6GC 

6SN7GT 

6V6G 

6V6GT 

6X4 

MULLARD 

MULLARD 

TEONEX 

BR IMAR 

MAZDA 

THORN 

GEC 

GEC 

MULLARD 

TEONEX 

SYLVANIA 

BR IMAR 

RCA 

RCA 

TEONEX 

RCA 

RCA 

TEONEX 

TEONEX 

RCA 

TEONEX 

TEONEX 

8.50 

24.00 

4.50 

3.50 

3.50 

5.95 

65.00 

8.50 

3.50 

15.00 

4.50 

3.50 

3.50 

8.50 

29.50 

3.50 

3.50 

4.50 

4.50 

6.50 

4.50 

4.50 

6550A 

12AT6 

12AV6 

12BA6 

12BH7A 

12E1 

1303 

85A2 

3008 

807 

1625 

5687 

5814A 

5881 

6072A 

61468 

6158 

6189 

6189W 

6201 

6463 

6870 

TEONEX 

BR IMAR 

RCA 

WESTINGHOUSE 

USA 

STC 

BRIMAR 

MULLARD 

TEONEX 

TEONEX 

RCA 

USA 

GE 

USSR 

USA 

TEONEX 

BR IMAR 

SYLVANIA 

GE 

GE 

UNITED 

BR IMAR 

12.50 

2.50 

2.50 

3.50 

12.00 

15.00 

6.50 

6.50 

50.00 

6.50 

6.50 

6.50 

5.50 

6.50 

8.95 

8.50 

6.50 

4.95 

5.95 

6.50 

7.50 

11.50 

EXPORT WELCOME 
CARRIAGE AT COST 

P.M. COMPONENTS LTD., Springhead Enterprise Park, Springhead Road, Gravesend, Kent DA11 8HD, England 

Sales Desk Tel: 01474 560521. Fax: 01474 333762 



BD ELECTRONICS 
9 SCRIPT/ON GILL, BRANDON, DURHAM, DH7 880 

TEL/FAX: 0191 3780193 
TANGO OUTPUT TRANSFORMERS 
(THE HEART OF THE WORLDS BEST AMPLIFIERS) SECONDARY IMP 4,8,16 OHMS 

MODEL NO. WATTS P.IMP FREQ. RESPONSE APPLICATION PRICE 
O-/ SS SE 40W 10K /70mA 20Hz - 55Kliz -2413 211, 845. Vie MOO 

X-2 7S SE 40W 2.76/1COrnA 151-1z - 80101z .2ee 3036. 2A3 678.00 

XE60-2.5 SE 30W 2.5K I 9OrrLA 20Hz -100K142 -2413 3006, 203 455 00 

0-35P PP 120W 3.5K 440 - 100101z -1413 3006, 141138. 678.00 

XE 60-5 PP 60IN 51( 414z - 80100 - 148 6L6GC. KT88, 480 00 

0E60 35 PP SOW . 39( Olz - 100101z - idEI EL 34.6550A 45500 

TAMURA TRANSFORMERS 
SECONDARY IMP. ALL 16, 8 

TrIVIIT91,43-AVKILARt 

& 4 OHMS EXCEPT 

OK orouysy 

F2004 16,8 OHMS 

MODEL NO. WATTS P.IMP FREQ. RESPONSE APPLICATION PRICE 
F2004 SE BW 51(1100mA 301-0-130KHz -2d8 PX25. PX25A, 0A-30, 50 340.00 

F2007 SE IOW 3K 1 100mA 10Hz - 60KHz -2013 30013, 2A3 340 00 

F2020 PP 50W 3.51( 10Hz - 100KHz -2413 3006 EL34, 41766 385 00 

F2021 PP 50W 51( 10Hz - 801(Hz -2dB 0188, 6L6GC. 6550A 385 00 

MAGNEGUEST 
SECONDARY IMP. 

TRANSFORMERS MAGNEOUEST TRANSFORMERS (NANO 

ALL 16, 8 & 4 OHMS EXCEPT F2004 16,8 01IMS WOUND WITH OXYGEN FREE COPPER) 

MODEL NO. 
25025 SO 

WATTS 
25W 

P.IMP 
21(5.rtemA 

FREQ. RESPONSE '. 
30111-20100 -10B 

APPLICATION 
3000 223 

PRICE 
215 00 

DS050 SE 25W 510401116 3010 - 20100 - ldB PX25 PM/LOA-30 715 00 

OS 025 SE 25W 285004116 3010-20KHz -106 3008 2.83 755 00 - 
08835 HAS UPRATED CORE AND WOUND WITH SIGH PURITY SILVER WIRE AN) KROMER SILVER LEADOUTS 

FS(130 SE- r 40W 3011z-20100 - IdEi 3036 340E10 

fS045 SE 50W 3KMOrnA MHz - mot - I dB 3008 2P2 405 00 

FS006 PSE 40W 1825/120mA 30Hz - 2010 - 1dB 3000 2A3 (PARALLEL!. SE) 340.00 

BLACKGATE CAPA ITORS OTHER VALUES AVAILABLE 

VALUE SERIES APPLICATION PRICE 
47ii 42 500V 5412 VALVE PSI) 52.50 

100uF c 2 500V SIG VALVE PSU 112.00 

2200uF CV BGN VERY LOW ESR. NON POLARISED. USE IN 230.00 

4700uF 35V BGN PAIRS IN 1.-CANCEL PAIR CONFIGURATION 110.00 

1000uF 25V BGNX FOR VERY LOW NOISE 2250 

680oF 35V BONO POWER SUPPLIES 2450 

MISCELLANEOUS 
ri. XS POWER TRIODE INES 311•81 lietourollarris5934erre1COAGisalselo/1)1 

1 

MOO 

21)W 10220 Metal Film Non Inductile Resistors OP22.0R47.1R,2R21113.407.1011.228.338.4711 145 

- 100R,220R.310R.47014.11(21(2,4K7.101E151( 3.45 

ADO £206 DELIVER Y ANOTHE71 VAT TO ORDERS 
RING FOR FULL CATALOGUE OF HIGH GRADE AUDIO COMPONENTS, NELITRIE. DELTRON. LARGE SELECTION OF 

GOLD PLATED CONNECTORS XLR. PHONO, tmm. MULTICONTACT. SEMICONDUCTORS, SOLDER. ETC 

TECHNICAL & GENERAL 
Some Necessities  - From the Orinal Classic -ft. rntable Specialists 

Connoisseur P&P 
BD1 /2 Drive Bell 9.85 1.85 
BD1 /2 Motor Suspension kit 13.75 2.25 

SAU.2 Headshell 16.75 2.55 
SAU.2 Connecting lead 15.95 3.55 

Garrard Standard Model 
Wired arm tubes from 12.75 2.55 
Cartridge carriers ( sliders) 9.25 1.85 
Idler Wheels 9.85 2.25 

301 /4Q1Transchotion  Modes 
Original Thrust pad assembly 9.80 2.25 
Onginal Idler tension spnng 2.95 1.85 
Onginal Speed control disc - 401 13.75 2.20 

Xeroxcopy Owners Manual :301 incl full size 
mounting template 7.35 1.85 
Xeroxcopy Owners Manual 401 incl. full size 

mounting template 5.20 1.85 

Replacement Intermediate °rive wheel 19.95 2.85 
Replacement 301 control kngbs On-Off/Speed 
select pair 20.25 2.55 

Replacement 301 suppressor unit 5.65 2.25 
Replacement 301 motor pulley (-2%), (- 1%), 
(Std), (* 1%) each 12.65 2.25 

Replacement 301 Chrome plated mounting 
bolts set 3.70 1.85 

Recommended Lubrication set - early 301 
or 301/401 (specify) 5.20 1.85 

GoldrIng/Lenco 
Idler wheel (lock-nut or clip fixing) 19.95 2.85 
Arm Pivot bearings with instructions 7.85 1.85 
Spindle/Main beanng asserrbly complete 22.85 3.85 

Headshells from 21.95 2.55 
Instruction books from 4.20 1.85 

Thorens 
112,124  series 
Idler wheel 19.95 285 
Drive belt 9.85 1 85 
Chassis spring suspension 
(replaces ' mushrooms') 13 85 2.55 

150/160 Senn 
Drive belt 9.85 1.85 

Suspension springs (- 1%), (Std),(4-1%) set 10.85 2.55 

Suspension bushes set 12.50 2.25 
Armboards }Or 111051 models from 16.90 2.55 

Cecil Wetts Dustbugs/Parastats/ (spares incl. Preener wicks) 
Cartridges arid styli for 78s & Mono LPs in addition to current Stereo LP 

TECHNICAL & GENERAL PO Box 53. Crowborough, 
E.Sussex, TN6 213" Tel:- 01892 654534 

APICALA 
Xr4STRUPAUIT3 

0830 GULFOR0 RO. SUM 301 
ANNAPOUS JUNCTION. MD 20701 

0NE (-30) 725-04-5i 
FAX L300 725-0823 

DON'T YOU BOYS EVER 
GET TIRED OF BUILDING THOSE 
STUPXD AMPLIFIERS? 

256 PAGES! TONS OF VINTAGE AUDIO GEAR! 
1000S OF NOS. TUBES! DOZENS OF NEW g 
VINTAGE OUTPUT AND POWER TRANSFORMERS' 

100's OF RARE OLD MANUALS, CATALOGS 
AND BOOKS ABOUT TUBE ELECTRONICS 
g EARLY NI-FI! ALSO COMRETE AMP 
KITS, TUBE TESTERS, HARD TO FIND 

NiGN VOLTAGE SIGNAL AND POWER 
SORRY CAPACITORS, TUBE SOCKETS, KOOL 
MCs, TUBE GUITAR AMPS, MUCH MO! 
BIG eAM BONUS, VAIL! IN 
TOMS EDITION WE FEATURE 
SIMPLIFIED PICTORIAL 
PLANS FOR MAKIN WESTERN 
ELECTRIC MODEL II STYLE 3005 
SINGLE-ENDED MONOBLOGIKS! 
IF YOU'VE ALWAYS WANTED TO BUILD YOUR 
OWN AMPS FUT FEEL INTIMIDATED By SCARY 
's4-1EMATic ONLY' PLANS, TNEN TN'S ONES 
FOR YOU! TO ORDER YOUR COPY OF TNE 
ANGELA INSTRUMENTS 1995 
CATALOG, MAIL US A (NECK/MO. FOR 

OR (ALL/FAX WITH VISA/MC NUMBER g 
EXPIRY DATE, ANGELA INSTRUMENTS, 
10830 GUILFORD ROAD, SUITE 309, ANNAPOLIS 
JUNCTION, MARYLAND 20701, USA. 
PNONE (30D 725-0451 FAX (301) 725-8823 

'Our Tee *.dU 

SINCE en 

•.•* C2s* 
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LIBERTY AUDROSUITE 

LIBERTY AUDIOSUITE • ADVANCED 
'SPEAKER MEASUREMENT 

Here's a complex but affordable loudspeaker 

measurement system. 

Dominic Baker revs up his PC. 

A
lthough many home designed 
projects work well and give a 

satisfactory scund, getting truly 

top class results takes more 

understanding and involvement. A 

thorough knowledge of theory, good 

experience to sort the important from 

the (subjectively) superfluous and, 

finally, the ability to analyse 

performance by measurement are all 

crucial. What I'm reviewing here is a 

measurement package that is deeply 

complex at a theoretical level, yet at the 

same time absurdly cheap by current 

standards, as far as test equipment goes, 

that is. It all comes down to the 

plummeting cost of digital processing 

(e.g. computers). 

Nowadays, FFT analysers are 

becoming available at prices of less than 

£1000, providing you already have a 

powerful PC computer to do the 

number crunching. That's what I'm 

testing here: something so powerful and 

sophisticated that it's a bit breathtaking. 

There are two snags: it's slow to use 

comparec to dedicated industrial test 

instruments like our own Hewlett 

Packard 3561A FFT, and it relies on 

concepts that are obscure for those not 

versed in maths and measurement 

principles. This Liberty Audiosuite is no 

digital AYO. You might be able to afford 

it; beware that you can understand it. 

The handbook is written in 

unusually friendly and informal prose; 

it's a good effort. Yet the concepts it 

must cover are so broad ranging and 

measurement-specific that some prior 
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LIBERTY AUDIOSUITE 

knowledge is virtually a must. If you 

haven't mastered the difference 

between time and frequency domains, 

there's a lot to take on board here, and 

not all of it is explained. For example, 

the instrument has two channels, but 

cross-analysis using maths processing is 

barely mentioned and no explanation is 

provided of window properties. 

The package is aimed strongly at 

loudspeaker measurement and has 

some fantastic powers, such as LJC 

determination from impedance and 

phase angle information (something we 

do manually), as well as Thiele-Small 

parameter analysis of drive units. 

Although the AJD processor is I 6-bit, 

and the dynamic range in theory 96dB, 

reckon on a useable 80dB minimum in 

practice, because of Soundcard 

limitations. Maximum bandwidth is 

22kHz and both X & Y axes 2re 

scaleable in lin, or log. form. Zoom 

analysis is not possible, only baseband, 

but four windows' are provided: None 

(for a clean pulse), Blackman, Hamming 

and Bingham, the last three offering 

progressively less weighting on a 

'continuous' signal, and useable full or 

just with trailing edge smoothing. 

Cumulative decay spectra can be shown 

(waterfall plots), Energy-Time curves 

and even the Hilbert Transform can be 

applied. The two channels can be 

multiplied or divided against each other, 

which can be enormously useful for 

comparative (difference) analyses, a 

technique we use in tape testing, for 

example, to derive a relative frequency 

response. 

All this is impressive modern day 

stuff capable of placing enormous 

analysis pcwer in an owner's hands. Yet 

as the power of modern day digital 

measuring systems increase, so does 

their theo-etical complexity. It's 

important to bear in mind that at heart 

the Liberty Audiosuite is a seriously 

complex piece of kit by any standards 

and no handbook in the world, however 

well written, will ever makes its abilities 

easy to understand and exploit. Apart 

from this proviso, the Liberty 

Audiosuite package offers signal 

processing power as advanced as 

anything available today, but at a 

knockdown price (see p2I ). 

Liberty's Audiosuite CAD package is 

essentially a collection of audio test 

instruments all controllable from within 

one package. The use of a Soundcard 

means that a wide range of test signals 

can be generated and then analysed by 

various different software systems, 

making Audiosuite highly flexible. The 

instruments that are included in 

Audiosuite are as follows. 

MLS/FFT - Essentially an up- rated 

version of Liberty's well known and 

popular IMP loudspeaker test system, 

MLS/FFT uses the Soundcard to 

generate the test signal rather than a 

dedicated IMP module. MLS is a 

sophisticated variation of impulse 

response testing. A pseudo-random 

noise signal subjects the item under test 

to every frequency in the audio band at 

the same instant. The 'time domain' plot 

that Audiosuite then generates can be 

transformed, through calculation by the 

computer, into frequency response and 

phase information. 

This section is very similar in 

operation to IMP, but with 

improvements made to both the 

measurement accuracy and graphical 

display. For a more detailed explanation 

of how MLS works, see the review on 

IMP in Supplement 13. 

SINE - This instrument is similar to 

MLS, but uses a gated or continuous sine 

wave test signal. The sine wave signal is 

set to a chosen frequency and a 

measurement is taken which will reveal 

phase (gated sine) and magnitude. 

Obviously, if you were measuring a 

loudspeaker you would have to Dlot 

many points to build up a useful 

response curve, but SINE does have 

more energy at low frequencies and 

consequently better signal-tc-ncise 

ratio. 

SINE - The sine instrument has a gated 

facility, which injects a sine wave into 

the loudspeaker and takes a 

measurement before any of the 

reflections from the room have a chance 

to reach the microphone. This is a very 

accurate way of measuring exactly what 

the loudspeaker is doing, without being 

influenced by the room, at least down to 

a certain frequency determined by the 

room dimensions. 

SCOPE - A real-time, digital, dual-

channel triggered oscilloscope 

instrument, combined with a sinewave 

and squarewave generator. The 

Oscilloscope is AC coupled, so can't be 

used to measure DC voltage levels. Both 

the oscilloscope and the signal generator 

are band limited to 22kHz, because of 

the use of a soundcard. The display is 

shown in a loin-the-dots' format, 

because SCOPE samples the input signal 

rather than continuously monitprs it as 

an analogue 'scope does. So where the 

horizontal scale gets close to the 

sampling rate set, the waveform 

displayed will be very jagged. Because of 

this care needs to be taken when 

interpreting the SCOPE's display. The 

sampling rate can be set between 

5.I2kHz and 48kHz. 

SPEC_AN - This is an FFT based 

spectrum analyser and matching white 

noise generator. The spectrum is 

displayed at multiples of the sample rate, 

divided by sample size. A useful feature 

of SPEC_AN is the ability to perform 

power averaging of the spectrum. This 

average power level across a spectrum, 

measured at different microphone 

positions, can be used to determine the 

typical or average response of an audio 

system within a room. 

DIST_AN - Harmonic distortion 

analyser with low distortion sinewave 

source. This instrument is used for 

measuring and observing the 

characteristics of distortion that a piece 

of equipment produces. DIST_AN will 

analyse harmonics from second through 

to ninth, and measure the THD 

percentage relative to the fundamental 

applied. I: can be used to measure 

amplifiers and other electronic 

equipment as well as loudspeakers. 

DISTAN also includes a feature 

called Visualizer'. The Visualizer 

measures the THD and displays a plot of 

the waveform tested. At low distortion 

levels the plot would be indistinguishable 

from a sinewave, but the Visualizer 

allows you to 'turn up' the distortion to 

make its effect on the sine wave visible. 
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Jaguar Standard Kit 
This kit contains evereting you need to build the speakers 

except :he cabinets. 
2 x RCP L5/090 Bass mid drivers, 2 x BCE TVVT/E Titanium 

dome Tweete,s, assembled Bi-wred crossovers, 2 x F 469 

F Bi.wi,econrriection panels. I metre A101 wadding, 6 x FT 

57 Fo damping panels. 2 x reflex tubes, 8 x Grill studs. 

Speaker cloth. Full set of instructions and plans 

• • gittcbe 
prwud of air kits and a,. 

\,......., tile the finishec article will I • 

are designed fe' • 
••, es for excellence 
Drsprorese a ether direction Ole 
• 5 to become one of the major suppliers 
'se veryeest Hifi products to the DIY enthusiasts of Greater 

MAIL ORDER 
The S1 Imiter nmpany wfler a last and efficient mail order service. 

ly call us en 05 500507 and quote your Credit Card deatails 
I ,unorder 

htity dispatch .rvir,e will ensure that your well packed goods 
Arrwc safeti and effisently to you 

Delmore Charges £4.00 
overnight f6.00 pleasc state at time of ordsr 

Speaker Kits  
£235pr 

Delide Kit £315 pr 
As above but includes cabinet kits machined from 25mm 

MDF fully rebated for ease of construct.on. 

Tornado Standard Kit £275pr 
This kit contarrs everything you need tc build the speakers 
except toe cabinets. 

2 x RCF L6/090 Bass mid drivers, 2 x RCF TWT/E Titanium 
dome lweeters, assembled Bi-wired crossovers, 2 x F 469 

F Bi-wire connection panels, 2.5 metres A101 wadding, 12 
x FT 57 Fo damping panels, 4 x reflex tubes, 8 x Grill studs, 
Speakei cloth, Full set of instructions arid plans 

Deluxe Kit £385 pr 
As above but includes Cabinet kits ma:tuned from 25 mr" 

MDF lily rebated for ease of construction 

RPD 10 £61 5pr 
10' Precision Devices Bass driver coupled with a 1' 
compress on dr ver and CD horn with a high quality passive 

crossover and Deflex panels. This speaker has ultimate 

speed for precise reproductionof al' types of music. 
Trapezoidal cabinet 

HPD 10 £745pr 
As above but with horn loaded cabinet for ultra low bass 

reproduction which leaves nothing to the imagination 
Cabinets come assembled due to the complexity of the 
design 

101 MONITOR £240pr 
This speaker is well known to all. It uses KEF drive units 

B101 B and T27 A combined in a small infinite baffle 
cabinet of only 7 Lities with a high quality crossover 

incorporating eectrcnic protection S-stop this is one of the 

best near field monitors available built in 25mm MDF. 

EANE 
Company 

DIY Loudspeaker Design 
& Construction 

Everything you need to build High 
Quality loudspeakers, be they for 

High Fidelity reproduction or for 
Professional P.A applications 

DTM1 MONITOR 
This speaker combines the latest of the new technologies from Morel and 
Spectra Dynamics. Available only as a Deluxe kit and contains every hing 
you will require to build a superb set of monitors 

£195 
pair 

BOSS MONITAU 
A small infinite baffle trapezoidal cabinet with a top mounted MOREL 
neodiniyum dome tweeter and 5' bass mid unit. This Speaker has amazing 

imaging and should be placed close to the wall to achieve optimum results. 

Stockists of 
• ALTAI • ALTEC LANSING • AUDAX • BAD • 

• CELESTION • DESIGN REFERENCE • EMINENCE • 
• KEF • MACROM • MOREL • MOTOROLA • 

• PRECISION DEVICES • RCF • RCL • SEAS • 
• SPECTRA DYNAMICS • VOLT • 

All prices include V.A.T 

VISA 

Unit 9 

Waterside Mill 
Waicrside Macclesfield - 

ClIcirc SKI I 7HG 

Tel 0625 500507 
Fax 0625 500508 

T1PANELS 
Deflex panels and Magnapads from 

Spectra Dynamics are an important feature to some cf 
our kits. These revolutionary products in loudspeaker 

technology are a vast leap forward over the use of 
other damping materials and contribute greatly to the 
delivery. 

standard panel £7.95each 

£45 
pair 



LIBERTY AUDIOSUITE 

BUILDING THE AUDIOSUITE 
PREAMP 

I chose the kit versicn of Audiosuite, 

which entails building the main 

preamplifier where tie probes and 

microphone are connected yourself. It is 

very quick and simple to build, all of the 

components being mounted on one 

good quality printed circt it board 

(PCB). 

I had the very first veision of the 

build instructions, but although I 

managed to complete a working preamp 

first time, there are a few areas that 

would benefit from attention. The 

instructions rightly suggest that you 

solder all resistors to the board first. 

These are least sensitive to excessive 

heat, and being low height components 

shouldn't get in the way later on.1 use a 

thick foam 'dishcloth' under the board 

which ensures the components are 

pushed tight against the PCB surface. 

At this stage, it is very wise to also 

solder in an IC socket fo - U I, a quad 

CMOS op-amp. It is suggested that this 

static sensitive device can be carefully 

soldered to the board after the 

resistors and capacitors. But I found it 

almost impossible to get the damn thing 

in without dropping it several times 

trying to get it past the closely packed 

surrounding resistors/capacitors. Solder 

in a suitable IC socket, and gently plug it 

in last - it's much easier and safer. 

Another small point wortn attention 

I discovered when fitting capacitors C I - 

3. The one that sits closest tc J4, a PCB 

mounting phono socket, is too wide and 

doesn't fit. Luckily I had a 33CpF 

electrolytic in my parts bin w th a taller, 

slimmer can, and it fitted just fine. 

A small note also needs to be 

included in the instructions on how to 

fit the LED. I had to scour the RS 

catalogue to remind myself that the 

short lead is the cathode before I could 

work out which way it went, a simple 

sketch would remove any confusion for 

novice builders. 

Lastly, when you install the four 

toggle switches, I found the best way 

was to start by screwing them irto their 

correct location on the front panel. This 

holds them in perfect alignment, and the 

PCB can then be guided onto the 

switches from behind to ensure that the 

two line up. This saves having to bend 

the pins to get the switches through the 

front panel mounting holes. 

The preamp took me around 

40minutes to complete, and it worked 

first time which, given the above, shows 

how clear and easy-to-follow the 

instructions are. 

SETTING UP AUDIOSUITE 

The version of Audiosuite supplied by 

Bill Waslo of Liberty Insteuments came 

complete with an Echo DSP Soundcard. 

Before you even start to install 

Audiosuite to your PC, it is best to 

install the soundcard and ensure that it 

is working properly. The Echo 

Soundcard I was using came with clear 

installation instructions. 

Once you are st re the Soundcard is 

properly connected and running, 

Audiosuite can be installed. Again, this is 

a simple process, helped by clear 

instructions and on-screen prompts. 

A little note abcut the hardware you 

will need is necessary at this point. Your 

PC will need to be a 386, 486 or 

Pentium with at least 4MB of memory 

and a VGA/SVGA monitor and mouse. 

This is quite a heavy spec. so older PCs 

may well have to be upg,aded before 

Audiosuite can be used. Audiosuite 

needs a Personal Sound Architecture 

DSP type soundcard. These include: 

Orchid Soundwave 32 (or 32 Plus) and 

Gamewave 32 Plus, Cardinal Digital 

Sound Pro 16, VVearnes Beethoven 16-

DSP, Adaptec DSP, Paradise DSPI6 and 

Echo DSP. 

Once installed, you will need to 

calibrate Audiosuite for the microphone 

and the gain of the Soundcard ard 

preamp you are using. This is fairly 

straightforward if you are using a 

calibrated microphone. If you are using 

your own preamp and microphone, the 

procedure is a little more complex. I 

won't go into it here, other thar to say 

that it is possible, allowing meaningful, 

sensitive measurements to be. made. 

To measure hi-fi equipment you will 

need to make up your own special test 

leads. You will also need to make up 

the two probe leads, which need a 

phono plug at one end, and your choice 

of probe at the other. 

For testing loudspeakers you will 

need an accurate microphone o, one 

with a calibration chart. This, orce 

loaded into Audiosuite, compensates for 

the microphone's response to give near 

'perfect' accuracy. The output from the 

Soundcard is fed to an amplifier which 

drives the loudspeaker. You car use 

your existing hi-fi amplifier for this, but 

Audiosuite must be used with an 

amplifier that has its negative terminal at 

ground potential (earth), so bridged 

amplifiers and many valve amplifiers are 

not acceptable. 

CONCLUSION 

Audiosuite is a very well put together 

package. The manual is excellent, with 

plenty of pictures and diagrams to help 

you set the system up and get measuring 

quickly. In the next St pplement, No.I 7, 

free with the October issue of Hi-Fi 

World, I will explain more about the 

individual instruments within Audiosuite 

and give examples of iow they can be 

used to develop your own designs. 

Liberty have also just added a new 

feature tc Audiosuite s repertoire under 

the MLS instrument, called Cepstral 

Analysis. This is used to detect the 

presence of echoes or reflections in the 

response of a loudspeaker, such as those 

caused by grilles or the edges of a 

loudspeaker baffle. More on this in the 

next Supplement. 

Liberty Audiosuite 

Echo soundcard 

Complete with Echo soundcard, 

calibrated mike + probes 

Available from: Marton Music, 5 

Masterson Ave, Read, Burnley, Lancs. 

BB12 7PL. Tel: 01282 773198 

£310 

£495 
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SPEAKER KITS FROM ¡PL ACOUSTICS 
Over a 8 year period I.P.L. ACOUSTICS have developed a range of high quality speaker kits, using the best 

units from SEAS, MOREL, AUDAX, and I.P.L. and have procuced a comprehensive range of speakers which 
will compete with the most expensive of commercial designs. 

All speakers have biwired crossover kits containing h gh quality components and terminals. 

S5TL 

TRANSMISSION LINE 

PLUS KIT £331 00 

TOTAL KIT  £446.00 

FIVE M3TL 
TRANSMISSION LINE 

TRANSMISSION 
LINE KITS 

TRANSMISSION LINE 

PLUS KITS  £166.00 - 
 £331 

PLUS KITS £166.00 

TOTAL KIT  £225.00 

A2 H.D.A. 

AEROGEL KIT 

S3TLM METAL 

TRANSMISSION LINE 

PLUS KIT £185.00 PLUS KIT  £216.50 
TOTAL KIT  £250.00 TOTAL K1T....£289.50 

PRE-VENEERED CABINET KITS NOW AVAILABLE. Carriage :targe extra on all kits. 

If you would like further details please send large SAE with 36p stamp for PAGE SPEAKER BUILDING CATALOGUE, comprising 
VALUABLE ADVICE on DESIGNING, BUILDING, and TESTING speakers ard full technical specifications including response curves of 
eight kits, drive units, and details of SPECIALIST CABLES and ACCESSORIES. KITS FOR A.V. USE NOW AVAILABLE. 

I.P.L. Acoustics, 2 Laverton Road, Westbury, Wiltshire, BA13 3RS. Tel: 01373 823333 

Vacuum Tubes for Audio Are Back! 

Glass Audio brings together 
yesterday's tube with today's 
improved components,voltage control, 
and the exciting new Soviet tubes, 
to make smooth sound in your 

livingroom possible again! 

YES! 
Name 

Please send my first issue of Glass Audio. I'll pay just $45.00 for six issues 
(1 year); $80.00 for 12 issues (2 years) of the best information on tubes to be found 
anywhere. I understand that my satisfaction is guaranteed! 

Street & Number  

City Postal Code 

Country  REMIT IN US $ DRAWN ON A US BANK ONLY. PRICE GOOD THROUGH DECEMBER 31, 1995 

We Accept MC/VISA. 

PO Box 176, Dept. HFWS, Peterborough, NH 03458-0176 USA 
Phone: (603) 924-9464 or FAX 24 hours a day (603) 924-9467 Glass Audio 
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BOOK REVIEW 

TUBE PREAMP COO 

The Tube Pre amp 
CookDoak 

4//en Wright. 

Firs;e Cdifion 

vacuum sa TATE ELECTROMCS 

00K -
reviewed by tube-meister Andy Grove 

T
h is 1 s a home-brew book with large 
print, hand-drawn ciagrams and a 

rather unusual widthways layout It 

progresses from author Alien Wright's 

basic philosophies on audic design to 

complete preamp circuits marketed under 

tie Vacuum State Electron cs brand. 

Allen's intuitive grasp of the subject 

allows him to explain in everyday language, 

rather than trying to make arguments look 

impressive with reams of unnecessary 

mathematics or abstruse gobbledegook. 

However, this book could cause a few 

problems for both those "new to 

electronics", as well as boys from the old 

school. It is assumed the reader already 

has a strorg grasp of electronic theory and 

will understand why some of the unusual 

modifications work. 

This is the only book I know which 

dares to take audio design onto a more 

metaphysical plane. Most like-minded 

thinkers either keep their knowledge a 

closely guarded secret or are too afraid of 

criticism to voice their opinions. There are 

plenty of cranks about spewing pseudo-

science, but here the infor-nation 

presented is derived from solid reasorirg 

and experimentation, albeit with a modest 

sprinkling of fairy dust. 

Allen gives examples of human 

perception beyond the mechanics of eyes 

and ears, states his Basic Philosophies and 

then heads off into outer space at Warp 

Factor 9. His 'Building Blocks' section 

covers just about everything you need to 

know about what goes into an amplifier 

and even gives advice on selecting valves. 

The following sect on is where steam 

will start to issue from some people's ears. 

Here, the reader is led through the 

'Circuit Modu es' Allen uses, starting off 

with the simple common cathode stage 

right up to fully differential mu followers, 

RIAA eq. networks and choke input 

power supplies, with advice on the sonic 

qua.ities of each. Again, it is assumed the 

reade- will not need to be nurse-maided 

through each circuit block; the emphasis is 

on the audio application, so electrical 

details are left to you. 

Next, Allen leads the reader through 

the reasonng behind his 'Super Reg' shunt 

regulator, the differences between series 

and shunt types, why the shunt is superior, 

fina:ly giving the outline of the Super Reg. 

Using a more practical approach, he 

then gives examples of classic preamps and 

possible mods and improvements to them, 

illustrating different approaches to preamp 

design and the good and bad poirts of 

each. He goes on to cover the 

development of two ea-lier preamp 

designs, describing the mistakes and 

discoveries he made and passing his 

experience on to the reader. 

In the penultimate chapter he shows 

how to fully "hot rod" valve circuits, giving 

a modification checklist and useful advice 

on the modification procedure. The last 

section covers the development of two 

considerably more complex preamps. Full 

circuits are also given for those who want 

to produce clones. 

Overall The Tube Preamp Cookbook is 

an excellent, if somewhat wacky look at 

audio design. The emphasis is definitely on 

sound quality rather than outright 

specifications, but all the same, sonic 

improvements are brought about by 

better electrical performance. 

There are some mistakes in the book: 

for example the I 2B4 valve is listed as a 

"12 volt heater octal base 2A3". It is in fact 

a B9A-based indirectly heated TV triode, 

nothing like a 2A3. The reader has to be 

aware of small hiccups ! ike this, and take 

into account that this is only one person's 

view of the world. 

I thoroughly recommend this book to 

anyone interested in either modifying or 

building vaive equipment. It's a worthwhile 

addition to any library on the black art of 

valve audio • 
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Russ Andrews 
AUDIOPHILE EQUIPMENT 

announcing our 
EIA/ 

Junior Integrated Amplifier 

"NV 

When I collected one of our 2 box Integrated Amplifiers from a home 
demonstration, the slightly distraught lady said; 

"I'm so disappointed; I can't afford to buy it - 
and you're going to take it away." 

So we have responded to the challenge with our NEW one-box Junior Integrated 
Amplifier for £ 1,250.00 inc. VAT! Problem solved. 

This musical and affordable masterpiece, can be auditioned at our Listening 
Rooms at Kendal, London (phone Jim on 0181 697 4912), at Birmingham (phone 
Dave on 0121 382 8615), and of course, in your own home. 

Phone us for full details. 

Russ 
A ndrews 

Russ Andrews Turntable Accessories Limited 
Edge Bank House, Skelsmergh, Kendal, Westmorland. l.R8 9RS, England 

Tel: 01539 823247 Fax: 01539 823317 



BOOK REVIEW 

T
oday valve data books are 
becoming rare and sought after. 

Valve suppliers often have no 

data or only "one line" of basic 

characteristics which can only really be 

used as a guide. Colomor Electronics 

have taken the initiative and reprinted a 

very comprehensive data book - 

Electronic Universal Vade Mecum, the 

first of a two-volume set; the second 

part is as yet unavailable. 

Vade Mecum (Latin for General 

Guide) is a Polish book but the data is 

presented in pictorial and symbolic 

format that is very easy to interpret. 

The two indexes at the front of the 

book are arranged in alpha-numerical 

orders, one uses Roman (e.g. English) 

and the other Cyrillic (e.g. Greek or 

Russian) script, so finding the particular 

valve in question is quick and easy. 

The valves are arranged into sections 

of similar types, so when you are looking 

at the data for one particular valve you 

are in exactly the right section to 

examine possible alternatives, although 

equivalents aren't always listed. Basic 

"one liner" information is presented in 

clear tables listing principle electrical 

characteristics, manufacturer and so on, 

with more detailed information below. 

Where abbreviations and symbols are 

used their meaning is usually obvious. If 

not, you can turn to one of the 

glossaries in the front of the book for an 

explanation. There are seven of these 

glossaries, each in a different language, 

including English, German and Russian. 

Full characteristic curves are given 

for the more common valves and are 

very clearly presented. Compared with 

original data from manufacturers like 

General Electric or Mullard though, the 

graphs are small and have rather large 

graduations, making precise graphical 

analyses difficult. For very accurate 

design work it may still be necessary to 

get the original manufacturers data. 

Other useful charts are given in 

some cases, for example distortion 

versus power for output valves or 

conversion conductance versus anode 

current for hexodes and heptodes 

intended for mixer use. Physical 

parameters such as base type, pin-out 

and physical dimensions are given, 

usually with an outline drawing showing 

the overall shape. 

Unfortunately, because this book is 

about ' receiving valves', the meatiest 

output valve you are likely to find is the 

6550 (yawnarama) or maybe the EL 156 

(?). There are no big triodes or 

transmitter pentodes whatsoever. I think 

most people will find the powe.- valve 

section rather disappointing, although 

there are the old faithfuls like EL34 and 

KT66. The mansize valves like 211, 828 

or even 300B etc. are sadly absent I 

assume these will be in the second 

volume, as and when it becomes 

available. 

The book, although expensive, really 

is essential, unless you already have a 

very comprehensive library of valve data. 

Even then Vade Mecum contains some 

very strange Russian and European types 

which I haven't seen data on before. The 

overall quality of the book is excellent, 

bound in a cherry red leather effect 

finish with gold lettering. Inside the 

printing and paper are first class. This is 

not a workshop data manual, more a 

library reference book which, I'm sure, 

will become classic. I hope Volume 2 

comes out soon • 

ELECTRONIC UNIVERSAL 
VADE MECUM reviewed by Andy Grove 

I • • II — • • , • 

. , . 

-r 

Vade-Mecum 
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STATION SOUNDS 
H I N G 

DOWN PLATFORM WORTHING STATION SUSSEX 

FOR A SELECTION OF VALVE AMPLIFIERS 
AND OTHER OLDER QUALITY EQUIPMENT 

VALVE AMPLIFIERS (COMBOS AND HI-FI) 

OVERHAULED AT SENSIBLE RATES 

Valve and other equipment always wanted 

FISHER • RADFORD • RICHARDSON • QUAD • EMI 
KERR-McINTOSH • BEAM-ECHO • DYNACO • B&W 

TANNOY • DYNATRON • and anything interesting 

I also have a selection of DIY items. 
SINGLE AMPS, SPEAKERS, TURNTABLES ETC.. 

Including usual stock: 
TANNOYS • GARRARD • PYE • LEAK • RADFORD • AUDIO 

INNOVATION • FISHER • DYNACO • ROGERS • 
HEATHKIT ETC.. 

I also stock manufacturers line ends 
and ex-demo models - please ring for details 

MIKE POINTER 

0903 39980 
Evenings 

0903 213192 

KIT 

BUILDING 

SERVICE 

If you want to own one 
of the many kits available 
today, but are unsure of 
building it yourself, I will 

build it for you, at 
reasonable cost. 

tpAN HI FI ENGINEER 

ULEY 0181 470 9795 

sjs electroacoustics 

Itew.> /me f5: i4eteutale Otartalreeweenze 

Meet eetieet tect.4444eoten4 

ea-tee Ockeet, &tale kit 

We are proud to announce our new interstage coupling transformers. These carefully 
designed and built products are in responce to requests from our customers for quality 
transformers with which to drive output valves. The transformers have a wide flat 

frequency response and excellent sonic characteristics. The two initial designs have been 
based around using the following valve types for drivers: 5687, E182CC, 417A. parallel 
ECC82. Designed around a 15mA primary current, approx 3K5 anode impedence and 
slight step up ratios, they can be used with a large range of output valves. including: 211, 
845. 300B, 6080, 2A3 etc. We currently have available: 

it101 
it102 
it201 
it202 

1:1.5 ratio for SE output 
1:1 ratio for SE output 
1:1.5 + 1.5 for PP output 
1:1 + 1 for PP output 

£158 per pair 
£148 per pair 
£168 per pair 
£159per pair 

We also have new additions to our range of high quality output transformers. 

Single Ended Output Transformers 
fYIDe primary Z max dc 
se107 2K5 70mA 

Push Pull Output Transformers 
type atoaZ 
pp 108 3K3 
pp 108 5K0 
pp 110 6K0 

max dc 
70mA 
100mA 
70mA 

max power suggested valve type price ( inc) 
20W 6080 £48.18 

max power suggested valve type price ( inc) 
20W 6080 £58.95 
30W 300B £64.87 
25W 5881 £59.87 

All the above can be supplied fully shrouded, open frame or drop through as required. 
Please enquire about any requirements not listed here. A large range of mains 
transformers and power supply chokes is also available. Full "sets" for amplifiers can be 
supplied: 

Set 1: suitable for a push-pull 5881 kit: 2x0TX, 1xChoke, 1xMains for £ 190 
Set 2: suitable for a push-pull 300B kit: 2x0TX, 2xChoke,2xinterstage, 1xMains for £380 
Set 3: suitable for a single ended 300B kit: 2x0TX, 1xChoke, 1xMains for £220 

We also supply a full range of quality parts including: Black Gates caps, polypropelene 
power supply caps, Vitamin O caps, silver wire, resistors, speakers. Alps pots, advice and 
lots more  

Finally we will have a valve phono stage kit available for late February, this will be an 
excellent MM to line level phono stage, with optical MC stepup transformers. The full kit 
will include pcb, components, casework, valves and shipping; and will sell for only £360 
for the mm version. 

Export and Trade Enquires welcome. 
For further information and a catalogue send an A4 or A5 SSAE (38p) to: 

Sjs electroacoustics 
Ben-Dor, Lumb Carr Rd, Holcombe, Bury, BL8 4NN. 

RESTORATION OF 

CLASSIC EQUIPMENT 

SUITABLY QUALIFIED ELECTRONICS ENGINEER 
(DEGREE/MAES) WITH OVER 40 YEARS 
EXPERIENCE AND SPECIALIST KNOWLEDGE OF 
QUAD, RADFORD, LEAK, ROGERS, AND 
ARMSTRONG, ETC. EXTENSIVE WORKSHOP 
FACILITIES ENABLE ORIGINAL STANDARDS 
ACCOMPANIED BY DETAILED REPORTS OF 
WORK CARRIED OUT. CLIENTS WILL HEAR 
THEIR APPARATUS DEMONSTRATED PRIOR TO 
THEIR DEPARTURE. AVAILABLE 7 DAYS PER 
WEEK 
CIRCUIT DATA ON OFFER 

(SEND SAE FOR LIST) 

TEL 0181 504 5467 

WOODFORD, ESSEX 
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Letters 
EARTH EXPLORER 

would very much appreciate 

four advice about earthing and 

3lectricity supply safery. I am 

Jsing a pair of old ( late I950s) 

ialve power-amps that have 

-ecently been renovated by 

ATA (original circuit diagram 

,unclosed). I like the sound 

generally, but a persistent 

problem has been the 

-elatively quiet, but annoying 

aunt which was reduced by 

:he renovation, but not 

eliminated. 

The interconnects I mainly 

Jse are the pseudo-balanced 

:onfiguration-type described in 

the October supplement I 

have also tried Tanchy 

interconnects that Eric 

Braithwaite enthused about 

for valve amps last year and 

find no difference as regards 

the hum problem. I have 

experimented with the use of 

different power sockets ( one 

for each amp/both from the 

same 4-way socket etc.) which 

has some effect, but have 

discovered recently that 

disconnecting the earth lead at 

the mains ( I 3amo) plug for 

each amplifier brings about 

almost a complete cure (the 

residual hum is only aud ble 

very close to the 

loudspeakers, and for any 

normal listening position is 

below the ambient noise 

level). 

In normal operation there 

are no ' live' points on the amp, 

so eliminatirg the earthing 

seems quite safe. As part of 

the renovation (mainly new 

passive components) a small 

magnetic circuit breaker was 

put in to replace the mains 

fuse and act as a switch (when 

I had the mains amps they had 

no on/off switch). I expect the 

circuit breaker to handle the 

problem on the mains side of 

the power supplly transformer, 

but presumably a potential risk 

is a failure in the HT line 

making the chassis live - is that 

right? 

I assume the hum is 

associated w:th an earth loop 

and the mains supply of my 

house which has conventiona' 

ring main wiring and, I believe, 

permanent multiple ear-thing 

(PME) wiring at the electricity 

supply company's junction box 

i.e. the earth circuits in the 

house are connected to the 

neutral (return) lead to the 

sub-station. 

Rewiring the house is not 

a realistic option, but would 2, 

different kind of ear-thing of 

the power amp chassis, or 

providing a guard be possible 

moves? Currently I am putting 

up with the 'mm li.e, earth 

wires are re-connected), but 

any thoughts, or suggestions 

which would justify my 'cure' 

would he very welcome 

Guy Woolley, 

Thu rgart on, 

Notts.. 

Sounds like you've got a 

classic hum loop problem. 

There are two sources. 

Most common is that of 

multiple earths and 

recirculating earth currents. 

This occurs when a system 

is earthed to the mains 

through two components, in 

your case preamp and 

power amp, which are also 

earthed together through 

the signal lead ground, 

forming a loop. As you've 

found, breaking the loop 

(anywhere, but in your case 

at the mains plug) stops the 

hum. The usual solution is 

to use an 'earth lift' resistor 

(i.e. resistor in the earth 

lead) - see diagram. It goes 

between the incoming 

mains earth and the 

amplifier. 

Chassis to 
earth \ circuits 
point 

100R 
2.5W 

Mains Earth in 

The other less well 

understood source of hum 

comes from an induction 

loop. This is formed when 

signal and return are 

separated to form a loop, 

which will pick up hum 

when close to a mains 

transformer. We've found 

left and right signal leads 

from preamp to power amp. 

will cause hum wizen drawn 

apart to form a loop, when 

a mains transformer is 

nearby that is. In 

amplifiers, signal and 

return wires must not be 

separated, but run 

alongside each other, as our 

diagram shows. NK 

Sourc 
signal 

return 
Load 

a) Signal & return parallel 

signal 

return 

b) Signal & return form a loop 

Sourc Load 

DIGITAL UPGRADE 

My Arcam 170.3 CD transport 

doesn't have a XLR AES/EBU 

HI-FI WORLD SUPPLEMENT AUGUST 1995 



(RS422) digital output. An easy 

way to work with this format 

without modifying your CD 

transport is to build an 

external RS422 driver with 

phono input and a RS422 

receiver with phono output. 

The 74HCUO4 (see schematic) 

is used as a signal buffer with 

7512 impedance (S/PDIF 

format). The RS422 driver is 

capable of driving a balanced 

11012 cable (AES/EBU format). 

The driver is built into a small 

box with phono input. The 

AES/EBU cable is attached 

without any plugs to the 

RS422 receiver box. This box 

has a 750 phono output. 

External power supply must 

be capable of supplying 

+5V/300 mA DC. The RS422 

IC's are made by National 

Semiconductor and perfectly 

made for this application. The 

AES/EBU cable I use is made 

by Gotham, I don't have any 

experience with other 

AES/EBU cables. Comparison 

between several digital 7512 

cables and the Gotham 

AES/EBU cable using the 

RS422, I find the sound a bit 

more relaxing and open. By 

the way this RS422 set is not a 

copy of the Audio Alchemy 

DST (Data Stream 

Transceiver). 

W. de Haan 

Leiden, 

The Netherlands. 

Mike Martindale, Chief 

Designer, Arcam says - 

Your reader is suggesting 

extra electronics be used at 

the sending and receiving 

end of the digitial 

75.0 CABLE 

TRANSPORT DAC 

1100 BALANCED 

+.14gzicoocEl .> 
RS422 RS422 
TX AX 

connection between 

transport and DAC. There 

are two reasons for this: 

1) An assumption that a 

balanced AES/EBU cable is 

going to sound better than a 

7511 cable and - 

2) A balanced connection 

will break the earth path 

return line between between 

the two units. 

These are reasonable things 

to consider, but it is a 

complicated way of going 

about things. Undoubtedly, 

it will sound different than 

a straight 75S1 cable and 

this may be taken as 

sonding 'better'. Personally, 

I would be more inclined to 

spend my money and time 

making up experimental 

7512 leads from wire 

samples and evaluating 

them! MM 

STICKY SUBJECT 

I. Hi-fi manufacturers use an 

aluminium glue which 

apparently produces joints as 

strong as the metal itself. For 

example Linn assemble the 

Ekos in such a way. Where 

can I buy such glues? 

2. In the last issue in his article 

on stereo, Noel Keywood had 

an illustration in which 

'speakers were turned inwards 

about 45degrees rather than 

facing fully forwards. The 

instructions that accompanied 

my Ruark Talisman Ils says all 

Ruarks should be positioned 

facing fully front on. Please ask 

him to discuss this aspect of 

positioning speakers in a later 

article. (He said he was writing 

a series on the subject). 

Thanks. 

John Williams 

London. 

Linn did not want to 

divulge the name of their 

aluminium adhesive, 

identifying it only as an 

Epoxy Resin. We suggest 

you trawl through the ever 

fascinating Electromail 

catalogue, price £4.99 

('phone 01536-204555), 

where you can get anything 

RS Components sells to 

industry - which seems to 

be everything, including hi-

fi digital-to-analogue 

convertor evaluation 

boards and valves, amongst 

a sea of special adhesives. 

How about 2-ton Clear 

Epoxy, an "extremely 

strong water resistant 

adhesive that bonds non-

ferrous metals", RS-price 

£3.50, or Plastic Welder 

that has "high shear, peel 

and impact strength over a 

wide range of temperature", 

price £5.60. Then there's 

Loctite Structural Adhesive 

326 at £18.56, fast drying 

and for close fitting metal 

surfaces, or Loctite Multi-

bond 330 at £9.16. The list is 

enormous. 

On the matter of 

'speaker orientation, I have 

to admit that my diagram 

was a representation, not 

drawn to convey exact 

angles. However, there's 

quite a lot in this topic, so 
here goes. 

Broadly speaking, some 

tweeters, especially those 

that fire through a port or 

horn, like KEF Uni-Q, 

Tannoy Dual-Concentric 

Le-t-te r cf 
BUILDING A VOIGT 
TRACTRIX 

I applaud your intention to 
examine the design of good 

but cheap audio 

equipment. It did seem to 

be a pity that whilst your 

sensitive speakers could be 

built for a little over £200 
the 4W amplifier designed 

to power them cost £ 385. 

Would the Mullard 3W 

amplifier provide the basis 

for development into a 

good modern design, much 

as you have based K588I 

from the Mullard 20W 

design? It has the advantage 

of a low component count, 

which reduces need to 

compromise on 

component quality. It is 

also sensitive (100mV for 
3W). Would this permit 

design of a simple 

dedicated preamp for 

moving magnet cartridges, 

powered from the main 

amplifier to keep down 
cost? The Mullard 3W has 

been praised on a number 

of occasions in your 

columns and a project of 

this type would seem to be 

consistent with your aims. 
In D.I.Y. Supplement 

I I, Andy Grove presented 

a simple design method for 

the Voigt Tractrix horn but 

is clearly afraid of the 

difficulty of building one. I 

suggest he should look at 

the method of joining large 

profiled sheets of plywood 

which was invented by the 

designers of the Mirror-

class dinghy. The hull of 

this boat is made from four 

10ft long plywood panels 

forming the bottom and 

sides, with two smaller 

panels for the bow and 

stern. 

These panels are first 

stitched together with 

short lengths of copper 

wire, inserted from the 
outside through holes 

drilled along the edges to 

be mated. These are 

twisted- together on the 
inside with pliers, drawing 

the plywood panels 

together. When all the 

panels have been joined in 

this manner, a strip of 

woven glass-fibre tape is 

bonded along the outside 

of the joint with resin. 

Once this has cured, the 

twisted wires on the inside 

of the joint are cut off, 

flush with the surface of 

the panel. A second length 

of tape is then bonded 

along the inside of the 

joint. The resultant joint is 

very strong and will be air-

12 AUGUST 1 995 
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and Tonigen ribbon tweeter, 

all give a smoother 
frequency response off-axis, 
our measurements show. 

This is because on-axis, 
left/right mechanical 
symmetry results in 
cancellation effects. They 
should be positioned so as 
not to point directly at 
listeners (diagram B). In 

this circumstance, 
manufacturers usually 

advise users to point the 

'speaker straight down the 

room (A). This puts the 
listener, in my diagram, 
16degrees (anti-clockwise) 

off-axis. 
This situation faced me 

with the Heybrook Sextets, 
even though differences 
between listening on and off 
axis are small. I pointed the 
speakers straight down my 
lounge, as in A, and got a 
more muddled and vague 
soundstage than B. This 

was perplexing, because 
this particular room, in a 

flat on short term 
rental so acoustic 

treatment is out, has 
never provided the 

excellent results of 
our in-house 

listening room. I 
knew from 
experience the 
Heybrooks could 

sound a lot better, 
but moving them to 
A from B made a 
poor situation 
worse. 
I reasoned that if 

the Sextets were swung 
further inward (C), rather 
than outward, such that I 

sat 16degrees off-axis still, 
but this time clockwise, 

less treble energy would 
reach the nearside wall and 
more would be directed to 
the far side wall. Travelling 
further, it would experience 

greater attenuation, 
making far wall reflections 
less of a problem. The 
diagrams show how an 

imaginary loudspeaker 

with a 32degree (+1-16°) 

listening window and a 
90degree (+1-45°) total 
forward radiation angle 
can be swung through 

32degrees with no change in 
perceived forward radiation 
pattern (i.e. frequency 
response) to the listener, but 
a significantly different 
radiation pattern into the 
room. Facing down the 
room (A) directs much more 
treble energy to the near 
wall, which bounces off to 
give a lot of reflected 
energy. The key point is 
that reflected sound from a 

wall is very "dirty", 
having a ragged frequency 

response caused by selective 
absorption. For a clean 
sound, the listener 
shouldn't be in a strong 
reflected sound field, or it 
should be diffused by a 
randomly varying surface. 

My scheme worked 
better than I could have 
hoped, giving the sort of pin 

sharp imaging to which I'm 

The Month 
tight. A square piece of 
MDF can be screwed and 
taped in the throat for 
mounting the driver and a 

stiffening batten pinned and 
glued along each side of the 
mouth of the horn. This 

method of fabricating large 
plywood structures is 

simple, if tedious, not 
requiring any great skill in 

woodworking. Would 
Andy. with a patient helper, 

care to have a go? 
David Andrews 
Cheltenham, 

Glos. 

Most of the cost of both 
valve amplifiers and 
loudspeakers lies in their 

casework. The sensitive 
'speaker cost little 

because we don't supply 
cabinets, not even in flat 

pack form. The 4W valve 

amp on the ther hand 

has expensive 
transformers and chassis. 
A 3W amplifier like the 

Millard would be no 
different price wise, 

except with much cheaper 
casework and/or 
transformers. Maplin's 
Millenium (based on the 

Millard 5-20) costs £200, 
but for this you get thin, 
unpunched alum 

casework and the 
smallest transformers 
possible. 

This well illustrates 
the compromises that 
must be juggled with. We 
have in truth been 
working on a low cost 
kit valve amplifier for 

some time now, output 

40watts per channel. 
Hopefully, the design 

will published in DIY 

Supplement No17, with 
our October 1995 issue. 
This was brewed up in 
direct response to 
reader's requests. 

We aren't so much 

"scared" of horn 
'speakers as limited by 
time and budget. Andy is 
incredibly busy designing 

and developing products 

to demanding schedules, 

as well as answering 
queries, etc. We work on 
those things that are 
likely to appeal to most 
people. A proper horn 

loudspeaker is huge, very 
awkward to handle but 
of limited appeal we feel. 
I hope we can tackle such 
things in the future, but 
right now I'm afraid it 

isn't possible (like the 

valve synthesiser tuner I 
dream of!). NK 

WIN A MAPL1N 
SOLDERING IRON KIT 

COMPLETE WITH A 

LENGTH OF SILVER 
SOLDER 

The writer of the most 

interesting DIY letter each 
month will receive a 

superb Maplin soldering 

iron, stand, booklet on 
good soldering practice 
and a length of high 
quality silver solder. 

Write in to: Hi-Fi World 
DIY letters, 64 Costello in 

Rd, Maida Vale, London 
W9 1EX. 
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addicted. The amount of 

benefit will depend upon 

room width, wall 

characteristics (i.e. 

reflective or absorptive) 

and speaker dispersion 

characteristics. All the 

same, it appears to me that 
toeing-in heavily is more 

likely to give good imaging 

than pointing a 'speaker 

straight down the room. 
NK 

AN ACTIVE 

APPROACH 

Firstly, thanks for a most 

informative and worthwhile 

magazine. It's a refreshing 

change to find a mag actually 

concerned with its readers 

and what they want - not just 

a platform for the latest 'black 

box' release. 

I'm an avid DIY'er, and am 

hoping you can point me in 
the right direction for my 

latest project first optimising 

for bi-amping then building an 

active cross-over for my 
system. 

This currently consists of 

an Audiolab13000CDM and 

DAC, Mark Levinson ML I 

pre-amp, Plinius SAI00 (Class 

A, 100 watts per channel) 

transistor amp driving the bass 

with a somewhat modified 

Leak Stereo 20 on the high 
end. Speakers are Lambert 

300Ts: built locally, utilising 2 

Tonigen tweeters and 4 bass 

midrange drivers in parallel, in 

a 2-way configuration. 

As noted, the Stereo 20 

has been partially modified, all 

bar the power caps being 

changed for Wimas and the 

input slugged to match the 

power amp. Is it possible to 

optimise it for high frequency 

response? Likewise, can it be 
modified to run in Triode 

mode, and is this advisable? 

The next step will be to 

look at an active crossover. 

Unfortunately, the only Hi-Fi 

World edition I've missed 

(ever!) is the April edition with 

your active crossover! Are 

back-copies of the article 

available, or alternatively, 

where would you suggest I 

look to develop a design? My 

speakers are electrically 2-way, 

with a crossover point at 4 

kHz. Slope rates are 6 

dB/octave on the woofers, 12 

dB/octave on the tweeters. 

On a different note, some 

topic suggestions for future 

articles: how about an article 

on resistor and capacitor 

types that could be used in 

upgrades - for example, when 

450V I-1.T 

RL 
150k EL34 

leakage VALVE 
OUTPUT 

CC 
0.47o 

RG 
500k 

Ground 

A leaky coupling capacitor 

could cause the grid to became 

positively biased, burning out 

the valve. 

should electrolytics be 

replaced with similar - (say) 

Black Gates, when should 

polypropylenes and/or other 
varieties be used, etc. 

Likewise, precision metal film 

verses wirewound resistors 

and comparisons/scoring of 

'audiophile' ICs and transistors 

etc. What about a piece on 

valve symbols, their meanings, 
pin recognition and numbering 

systems? 

All of my (woefully 

inadequate I'm sure) valve 

knowledge comes from avid 

reading of your magazine and 

supplements. Even so, I'm in 
the dark about many of the 

basics: while I don't have a 

problem reading and 

interpreting 'modern' circuit 

diagrams, none of the valve 
symbols (and functions) were 

covered at School or Tech. 

I realise I've asked a lot in 

a long and fairly boring letter: 

my apologies! I've been 

reading your magazine since it 
first appeared and have 

watched with interest the 

increase in the number of 

copies at the local newsagents. 

You certainly have a loyal 

following here at the other 

end of the world (even though 

we have to wire 180 degrees 

out of phase from your 

circuits to allow for our 

inverted orientation and 

compensate for frequency 

time delays due to the 4-

month delivery time!) 

It's great to see that a little 

time and patience can result in 
substantial improvements on 

'the latest and greatest' - and 

that others like yourselves 

have enough time and patience 

to show us 'plebs how. Keep 

up the good work after the 

last few years, I feel like I 

know the team personally! 

Dan l Singh 

Auckland, 

New Zealand. 

Putting an active crossover 

ahead of the Leak Stereo 20 

will remove all low 

frequencies from it and this 

in itself will give the 

amplifier a much easier 

time. We generally do not 
recommend you do 

anything to any old valve 

amp. other than restore it, 
although to be realistic if 

the casework is shot - 

damaged or rusty perhaps - 

then mods aren't 

sacriligious. 

Replacing the 

capacitors with Solen 

audio-grade polypropylene 

or, better sounding, modern 

Jensen (Denmark) paper-

and-oils from Audionote 
(UK) (Tel: 01273-

220511/Fax: 01273-731498), 

will clean things up. 

However, because of the 

variable nature of the beast, 

some paper-and-oils can be 

leaky. Ideally, you need to 

check that current leakage 

isn't altering d.c. conditions 

after installation, 

especially with critical 

coupling capacitors (see 

diagram) where just 0.2mA 

would bias the grid positive 
(i.e. above the 50V on the 

cathode), cause the anode to 

glow red and the valve to 

burn out. These capacitors 

sound gorgeous however: 

gloriously sweet, yet with 

beautifully damped, dark 

inter-transient silences. 

Don't rip out every 

capacitor at once though; 

change just a few at a time 

and listen. Subjective 

component selection is a 
matter of achieving 

balance; filling an amp 

with metal film resistiors, 

paper-and-oils or 

polyprops. can swing its 

character too far in one 

direction, so be careful. 

Putting a solid-state 

active crossover in front of 

a valve amplifier seems a 

bit contradictory to us 

purists, although it isn't so 

bad since valves always 

seem to add in their 

character even after solid-

state has done its worst, 

although they can't retrieve 

what has been lost. My 

own recommendation for 

solid-state crossover design 
is Don Lancaster's 

renowned Active Filter 

Cookbook, published by 

Howard Sams & Co, 

Indianapolis, Indiana 

46268, USA. The Modern 

Book Co., 19-21 Praed 

Street, London W2 1NP 

(Tel: 0171 402 9176/Fax: 

0171 724 5736) can supply 

this mail order to you. If 

you want the circuit of an 

active valve crossover, 

contact Old Colony Sound 

Lab, P.O. Box 243, 
Peterborough, New 

Hampshire NH 03458 (Tel: 

(603) 924 6371/Fax: (603) 924 

9467. I spotted this fairly 

amazing idea in one of their 
publications, so you will 

probably be looking at a 

book purchase here. 

We'd love to do basic 
theory articles, but are 

desperately short of space 

at present. I think you 

ought to put your head into 

The Art of Linear 

Electronics, by John Linsley 

Hood, a new book that - 

unusually - covers valves 

as well as all other things 

audio. See page 101 in the 
main issue. 

I hope all this is of some 

help to you. I thought they 

invented CD for New 

Zealand 'cos records kept 

falling off the turntables. 
NK 
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Lcng known as specialists in rare tube brands, Billington 

Export provides a line of premium-grade valves to fill the 
increasing demand for hard-to-find tubes! BILLINGTON 

GOLD features specially tested valves selected for long life, 
low microphony and low noise. Versions with gold plated 
pils are available. BILLINGTON GOLD brand comes from a 
variety of countries around the world. We have carefully 
chosen the best manufacturer for each type, with an 

emphasis on the highest audio quality and product reliability. We stock one million valves including: BRIMAR, GE USA, GEC UK, 
MAZDA, MLLLARD, RCA, RUSSIAN/SOVTEK/SVETLANA, SYLVANIA, TESLA, THERMIONIC, TUNGSRAM and other rare brands, as 
well as sockets and CRT. 

BILLINGTON GOLD  
2A3 
6L6GC 
12AX7 
3COB 
811A 
845 
6E50A 
E81CC 
E81CC-01 
E82CC 
E82CC-01 
E83CC-01 
E88CC 
ECC,81 
ECC82 
ECC83 
ECC88 
EL34 
EL84 
KT66 
KT88 

15.50 
6.45 
5.25 

50.00 
12.00 
33.00 
11.50 
5.25 
9.50 
4.50 
8.50 
8.50 
7.50 
5.25 
4.50 
5.25 
6.90 
9.95 
3.60 
9.50 
18.50 

RARE BRANDS 

3AMP1A Tungsram Hungary 
5G- 450A SIC UK 
5R4GY USA 
5Y3GT RCA 
6BH6 RCA 
6L6WGB Sylvania 
6V6GT STC UK 
I 2BH7A GE 
12E1 SIC/ITT UK 
13E1 SIC UK 
85A2 Mullard 
807 USA 
5687WA RCA 

32.40 
259.35 

POA 
3.90 
2.48 
15.00 
POA 

11.40 
POA 

135.00 
5.93 
POA 
6.45 

6550A GE USA 
CV4003 Mullard UK 
CV4004 Brimar UK 
CV4024 Mullard UK 
DG7-32 Tungsram Hungary 
ECC81 Mullard UK (CV4024) 
ECC,82 Mullard UK (CV4003) 
ECC,83/ECC803S Tesla 
EF86 GEC UK ( CV4085) 
GZ32 Mazda 
GZ37/GV378 Mullard UK 
KT90 Yugoslavian 
PL519 ECG Philips 

33.00 
POA 
POA 
POA 

32.48 
POA 
POA 

13.13 
POA 
8.00 
POA 

45.00 
5.95 

YUGOSLAVIAN / ETC 
6CG7 Yugoslavian 
6X4W Raytheon USA 
5751 ( USE ECC83) 
6336A Penta USA 

6.75 
3.60 

58.50 

ECC83 Yugoslavian 
ECC,85 Tungsram 
ECL86 Tungsram 
KT90 Yugoslavian 

3.09 
3.30 
3.45 

45.00 

RUSSIAN/SVETLANA 
6AS7G 
6B4G 
ECL82 
SV311-3 
SV811-10 

4.50 
27.00 
2.25 

22.75 
22.75 

Try us for ALL Russian/Svetlana valves 

5U4G 
6L6WGC 
6SL7GT 
6SN7GT 
12AX7WA 
12AX7WB 
5881/6LSWGC 

SOVTEK 

3.60 ECC83/12AX7WB 3.50 
6.00 EF86 POA 
2.50 EL34G 6.20 
4.95 EL84 1.99 
3.50 GZ34 5.40 
3.50 GZ34/ 5Y3GT 2.90 
6.00 

CHINESE 

200B Sildertcne 
ECC88 
EL34 

60.00 
3.90 
7.0C 

SOCKETS 
Jumbo 4-Pin for 211,845,etc. 
Jumbo 4-Pin, Gold Plated, for 211 
UX4 for 2A3, 300B, 811A, etc . 
UX4 Large Locking Type for 300B 
B5 UK 
UX5 McMurdo UK for 807 
B7A for 6C33CB 
B7G McMurdo UK, chassis skirted 
813 Ceramic 
Octal McMurdo UK 
Octal PCB, nylon 
Octal PCB, foreign 
B9A for EGC83, EL34, EF86, etc, suitable for pre -amps 

- Ceramic, skirted, chassis, screening can, 
Chinese 
Russian 

- PCB, gold pins 
B9D Magnoval , chassis, for PL519 

11.50 
24.00 
2.25 
6.00 
POA 
3.60 
3.23 
0.72 
15.00 
1.20 
2.70 
1.20 

1.20 
0.90 
2.40 
2.25 

We supply sockets for all valves 1-sted in this advertisement 

TOPCAPS 

For 2C34, 307, etc 1.20 
For 12E1, 5B- 254M, PL519 3.60 

MATCHED TESTING 

£2.00 Per Valve 
(£4.00 per pair) 

All items in stock at time of going to press. Prices in GB Pounds and subject to fluctuation: please check before placing your order. 
We stock over 3000 valve types and 400 types of CRT. Please ask for our tree 50 page catalogue of valves and/or our CRT catalogue. 

Payment is accepted by: 
ACCESS, AMERICAN EXPRESS, DEBIT GARD, JCB, MASTERCARD, VISA, Bankers Draft, Bank Telex, Eurocheque and Cheque (UK only) 

MINIMUM ORDER: UK £50.00 + VAT & Carriage. Export £100.00 (US 1150.00) + Carriage 

BILLINGTON  
EXPORT gip LIMITED 

lE GILLMANS TRADING ESTATE 
BILLINGSHURST 

WEST SUSSEX RH14 9EZ UK 

TEL: (0)1403 784961 FAX: (0)1403 783519 
VISITORS STRICTLY BY APPOINTMENT PLEASE 



4vc CHELMER VALVE COMPANY 
for 

High Quality Audio Valves 

We offer below a selection of our CVC PREMIUM range of audio valves. These CVC BRAND valves are 
from selected world wide sources, processed in our special facility to provide low noise/hum/microphony 

PRE-AMP valves and POWER VALVES burnt-in for improved stability and reliability. Use this sheet as 

your order form. If you require matched pairs, quads or octets etc. Please allow £ 1.00 extra per valve for this 
service and mark alongside the valve type number `/V12,M4, M8' etc as required. 

PRE-AMP VALVES 

ECC81/12AT7WA 

ECC82/12AU7WA 
ECC83/12AX7WA 
ECC85 

ECC88 
ECF82 
ECL82 

ECL86 
EF86 
E8OF Gold Pin 

E81CC Gold Pin 
E82CC Gold Pin 

E83CC Gold Pin 

E88CC Gold Pin 
6EU7 
6SL7GT • 
6SN7GT 
6922 
7025 

POWER VALVES 
EL34/6CA7 

EL34 (Large Din) 
EL84/6BQ5 
E84L/7189A 
KT66 
KT77 
KT88 

KT88 (Gold Special) 

2A3 (4 or 8 Pin) 
211 
300B 

6C33C-B 
6L6GC 

6L6WGC/5881 
6V6GT 
6080 

6146B 
6336A 
6550A 

6550WA 
6550WB 
7581A 

807 
811A 
812A 
845 

Total carried forward ... 

Price list and Order Form for CVC PREMIUM Audio Valves 

Unit Price 

5.00 

4.50 
5.00 

5.00 
4.50 

5.00 
5.00 

5.00 
4.50 

9.00 
6.20 

6.20 
6.20 
7.20 
6.00 
4.00 
4.50 
5.00 

6.20 

t nit Price 

7.50 
8.50 
4.00 
5.50 

9.20 
12.00 
12.50 
19.80 

14.50 
22.00 

50.50 
27.00 

6.50 
8.00 
5.00 

12.00 
10.20 

46.00 
11.00 
13.50 

13.50 
11.00 

8.00 
10.50 
34.00 
30.00 

Qty 

Qty 

Total Price 

Total Price 

RECTIFIERS 
EZ80 
EZ81 
GZ32 
GZ33 
GZ34 
GZ37 
5U4G 
5V4GT 
5Y3GT 
5Z4GT 

SOCKETS ETC 
B9A (Chassis or PCB) 

B9A (Ch or PCB) Gold 

Octal (Ch or PCB) 
Octal (Ch or PCB) Gold 
4 Pin (For 2A3, 300B) 
4 Pin Jumbo (For 211 Etc.) 

4 Pin Jumbo Gold (For 211 Etc.) 
5 Pin (For 807) 
7 Pin (For6C33C-B) 

Screening Can (For ECC83 Etc.) 
Anode Connecter (For 807 Etc.) 
Anode Connecter (For PL519 Etc 

Retainer (For 6L6WGC Etc.) 

Unit Price 

4.00 
4.25 

7.00 
7.00 
6.00 
6.00 
5.00 

4.00 
3.50 
3.50 

nit Price 
1.60 

3.00 
1.80 

4.20 
3.30 

11.00 
15.00 
3.00 
4.50 
2.00 
1.50 

j 1.60 

2.00 

Qty 

Qt 

Total Price 

Total Price 

MATCHING CHARGES 

POST & PACKING (UK) 

TOTAL EXC VAT 

VAT @ 17.5% (UK/EEC ONLY) 

TOTAL TO PAY 

£3.00 

Please make cheques payable to: 

'CI-IELMER VALVE COMPANY' or pay by 
ACCESS/MASTERCARD/VISA Please give details: 

SIGNATURE. EXP. DATE.  
NAME:  

ADDRESS.  

 Post Code:  

VALVE AMPLIFIERS SOUND BETTER STILL WITH CVC PREMIUM VALVES! 

130 New London Road, Chelmsford, Essex. CM2 ORG. Tel: 01245 355296/265865 Fax: 01245 4900 




