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Ve hau ways o the Weid Jor wasy hoew comsiniction fo prokesseons stindads, sen in
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e consrusie: The curment range o Hart kils 15 designad ko give you al the componznts
for 3 maetwng nsembie of audio excetience

K1100 AUDIO DESIGN 80 WATT POWER AMPLIFIER.

Ths fentzsti John Linsy Mood designed ampler 15 (v fagshis of ot mage ad e
esf powerhouse for your utimete 1 sysmm This i & yowr way lo get £X pertormance
& bargan basermwl prives: Ungue design iutes Sunhas fully FET stabshised power
sugples (e s arpiier Wackd Cless priaamanct wiéh stirtling clanly 370 transgerency
¥ S0yad, #had 1o e fvais HART quidMy of compmamne and ease o° Construghon
Usmb options are 2 SO LED powes My 3l 1wl psswe 10t wrd Ry
swiched inpus, Wi ALPS preeiaon Bive Vemt low-saut voume s Seanis conio.s
Construction 15 wry smple and en,0yab'e with aif e dilcult werk dori for yeu, even the
winng is pre-iermnaled mady fe st usal A/ Ersions are avadabie wath Siendrd
compgmts or specially sslected Supe Authopiule compommits @ £29.60 extra p
o pius £2 40 if you et 1o imciude Gold Piaied speser sk

K11008 Comphen STANGARD Ampiie ¢ .01
AT1008 Factory Assembl 4.2
K1100SC Complee SLAVE Ampiier it £ e
AT100SC Factory Asssmbled. £e22.62
11100M Complets MOWOBLOC Amobiee ¥ 2512
AT100M Factory Assembid o
RLHI0 Regris oflaws Al et o2
KHO0EM Construction Masued el parts st L)

K1400 AUDIOPHILE PREAMPLIFIER. A versatile uira gh quaiity preamp wih no less
than sowin iRputs, ail swihed by sesied gh qualdly relays Sepenl tape oulpud selecton
Class *A° hmecphone ouipet or b phones Lo-Z long hee dive faciliy.

Stunday Kit £343.49
K1400T Kt weh Trr ranee {ons controls £39.41
7 - ol |

K1450 MAGNETIC PICKUP PREAMPLIFIER KIT festures 2 to'2rly dscrole component
mplementahgn wih the supenar sound of the Shunt FeedBiash concepl High quatly
components fiting i an advanced dovble udad prnied Growt bosrd make ihis a product af
iy ‘e edoe of Ieheology it you wift b proud to own Newsdheless weh o siep by
s'ep instructions i 15 very easy and saistyng lo assemble The ingher curmest conswigtion
of this um! means thal it 15 best powered by our new Andanle Avdo Pows: Suppy, itsel!
2n adwweced préce of teshnelogy in 2 maiching case  This supples the segerbly smoghed
and statwlised supply hars needled by ny serstve preampiiter and lealures a fiky padied
Hi-grads torodel sanstrmer song i 2 spacel hmied s earthvag systeet for hum ‘e
operaban The K1450 15 sutable for 34 mowing ooif aad mowag mageet tnsduow's s
und 15 especilly fecommended for. and wil exract the very best from the
modern genenalion of low ouipid Ingh qualily mowing col transducers

This magndicant kat. comes complee wilth &l parts ready lo assemble
et the sy e 225 x 134 x 633m case Comes wih ul easy to
Iokow, wisiructions as wel as the Hart Gunge fo PCB Consirushon, we
o 0w in enough Hat Auchogrask Sihve: Solder lo consiruct yowr

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

k!
X1450 Comp'ete Kit £111.58
N14508A Aushaghvie Kit ak<X

“CHIARA™ SINGLE ENDED CLASS “A* HEADPHONE AMPLIFIER.
First Modue to appear in our nesy 2000 Renge” of kits. This ank prowiges a hgh quably
‘phos ouipy’ fir Whose meny amphders Ml do ngi hawe e Easiy sestatied wth spece’
ink-Svgugh laoWly the uoat diws fis poser from our new Aasant Uk Mah Ousity wes
torod suspry. Housed «n fiw neet blass Woshed, Hit sewbac b hicees & v
Imquency response, Jow-thsiotien aad musCakly I s 2ssons wilk deagris from
the msnad John Linsley Hecd Presemaniied intmeanaiching ads and PCB mobaled
SogiNs prowe Suapiv polrly mwessal and or- o sgnostics provic visul indoRon
of Sspply S saiegnily. Vaiume g Dby conira!s i Aps "By i compatnnls
Very asily bkl o by beguancs e 3t conpaam’s i diechy of e smow priamd
el board and there 15 no conenbonss wiring whatsomes The Mthes iy dwied
nstrughigas #d even comes wh a 101 of Hert audagrade siver soldh, Jt can a'so be
Supplied faciory assembmd and kestad. Seling 1o ess than e lol cost of all the
compaaenis if ey were bough' sepwiatly. s unit represents incréghbie value for manzy
#50 miskes an direcing g harmmgLs AdE, 0 a7y Il systee
KW Comoen K0 £103.5
K210084 Seies Audiopiie wesot wih seiecd miaphie compomnts  £112.45

Why not buy the reprls and construchon manua for te kit you are imires’ed in fo sse
‘how easy it 15 lo busd your onn equpaient the HART way The FULL cost can be crediied

2Rt yo ssbsgee W puthes

ALPS “Blse Velm(" PRECISIDN AUDIO CONTROLS.

Now you can ihrow out (hose neisy ill-meiched carbon pots and repiare with bhe el hi-f
components aaly used ety i the wry fop flaht of World clzss amphfers The
improvemea n {raok acerey and maheap el 1S sedible giviag beller foaa bataace
betwezn Channals 40 r0uh SONC Wi Sk

MANUAL POTENTIOMETERS

2-Gang 100X Lin £15.67
2-Gang 10K 50€ or 108K Log £15.80
2-Gang 10K Spma’ Ralace 2w Crosst and o cosire doss £17.48
MOTORISED POTENTIOMETERS

24Gang 20K Log Volewne Contro! jr. ¥. ]

2-Gang 10K RD Spactal Balzance, 610 crossta and less than 10% loss in centre
posiien 2.9

SDLDERING
The site of moghm conipomms Ml 1he GG SO\ sgupmmy vsmaley' b 00d
resulls Exprybng we oy e S0y % i 0w 0w wanishops! Sex o L'sis kor the
full range
845-820 X5240 ANTEX 240y 25w Soldering dron This s the icdssl Malh parposs ifon a5
the bif s designad to tatally swronng e sleeaer’ oving i best e funalee This

£xeiaat dewgn w50 Mews W' Mgnt S 5 sl g horgly e aern
Corpenns 45 Reabig Cagsty o b Shan e 110w of Corwetians S
Excolit Viho 3 X

845080 ST4 Lightwaight So/dering Iron Stend. This has prowsion for the ciass ¢ damp
sponge for bit iping 2%

HART SUPER AUDIOGRADE SiLVER SOLOER
Mart Supw Avdiograde Siver Saldzr has bean specially formisiead for the sers
audhophee Nol only does if giwe besulful easy foxmane swais dui f 15 iesigned o e of
normi solgenag temperatures g e possibiiy ¥ Xerme' dimane o Csmponents
or e need lor specia! Ingh lamperaiure rors. A very b i e makes prbct owis
easy bud aimasies e need lo hoard dleznng alle” iy

845-007 3743 225WG 10 Harl Mo Tute o
845-008 100g Reel Special Veive Grde, 205wy, 129
845-089 100g Pracision POB Grade, 229 s

845-110 100g Reef Superhne 245wy for uitra presise contral and easy workng £21.45

PRINTED CIRCUIT BOARD SOLDERING PRACTICE KIT.
Unsere whether you can construet a HART kit?. this 1s yowr chance do ry! Your HART

Prinked Ciree Baaf Soidering Prather: K cames wih 2 @y of madam compomeds 2
Iyt Hart quality PCB 2 ol of e connet 9adt of sl 320 Al msiuchons. Raaibies
the pcsast who is unoertain of es. Or inded er. iy put fopsther @d solde 2
prnd circust fo try ther hend & mnum cos! The instructens expian the nght
techmgue and gu.d even an absalite begwner Hirough the ssemngly danting, buf in fact

viry smple, art of making 2 good seldered joint
Excollent va'ee fo money aamly. ue
Supwr Vieson with Hwt S Solds: 595

TECHNICAL BOOKSHELF
NEW!  “AUDSE ELECTROWCS " And now, ho! off the press, yel anothe classc from
Ihe pen of John Lins'ey Hood Fellawang the eaarmuus onaowg Sucoess of his At of
Lineg Elzcironcs” the iatest oienng s e at1-mem wdien of “Astlio Bieciromzs” now
enively iz by e mosler Rassll
Untleriying audhe \echages and equpmm’ 5 ) wer’ of siecmes W' detros Sy
quality of sowed For dmyone inoned in desgweg asgting or using digial or aaogee
autho equpment undersigathag stzctronr ek I8 B grawde contro: ows Yhe mproduced
sowd
The subpec comedaciide (ape reCordg Jumrs: powe oupw’ Smes gl wdo st
inginumms W ignd3pEm CTUSSONT SySies Jaty 5 (e & ymnnact and persow
inpasetn in s W' wigw ham (0 4pply s g of i 5 feer wih NS subpct that
he can wnie clsarly about 1t and make if bokh inizresting and compreasssble vo e reate
Contgining 240 pages and ower 250 I illusimhons tiws e boal mpreseets praat alse
for mengy # 0aly f1898°

“THE ART OF LINEAR ELECTRONICS.”

The dmiasiee Cor miinancs 67 et busk by s renowmed Jale [insiey Hood. Ths
350+ page ook wil g you an unpargieied sasight 1o B¢ wortungs of ail types of autko
ol Learn how 10 read cirout dgims #nd uadsrsiing anp s iad how ey e
desigmd o gwa M bret somg The it aid deosy passhe 4ad agiie pampamets
g rd et g SCTAE ST 1t 0w SPPS ST S0V O
00w i lim As ne woutd npect om0 wiker S Asbary and denino® of sude
amitier o Tty hawe an erlire chapier, 25 dom st ang musstremer aguipmes’
Copwsdy (i (s Sook 15 increskb v dor e amowst o’ miprmedion f costns
on e mish Agecd eld of inesr, as oppused fo dhgis’ elesironcs indeed sl must be
Gestiang & b e Siandai mace Jo 31 who k. or e smmested o s sk
Latest rugrimd wtoy wih edwnded e

1994 344 Prgies 2474 190 1Ky 0-7506-08684 £16.95°
“DIGITAL AUDIO AND COMPACT DiSC TECHROLOGY™

0-7505-0614-2 £17.95°
INTRSBUCING DISITAL AU O, DAT AND SAMPLING.

1SBN 1670775 22 8 1%
“THE ART OF SOLDERNIE” (-85935-324 3 0 £83%
“TOWERS’ WTERNATIONAL TRANSISTOR SELECTOR”

0-572-01062-1 £19.95°
“AUDRD” F A Wiisgn BP1T1 2%
“UOW TO USE OSCRLOSCOPES & OTHER TEST EQUINMENT™ R A Penlold BP267
£350

“THE LOUGSPEANER DESIBN COBKBOOK™ Varce Diizson (4th Edn ) 0-9624-191-
6 £22.95°

ELECTROSTATIC LOURSPEAKER DES'GN AND CONSTRUETION Roraid Wepae

L) £18.95
“AN ITROBUCTION TO LOUDSPEAXERS & ENCLOSURE DESIGIF

V Capel BP2SS 2%
“LOUDSPEANERS FIR MUSICIARS ™ 5297, £3.9%
“THE HART PRINTED ORCUIT BOARD CORSTRUCTION GUIDE.” Ths 's nolded
FREE wih oMl coxaplee site but 15 nizbhe scparately 2%

VALVE & EARLY CLASSIC BOOKS
THE VTL BRI David Manky  BKVIT £17.95

LOUDSPEAKERS; THE WY AND WOW OF 5098 REPROBUCTION. ( Bngrs 1949

0-9624 19133 £e.95
MULLARD TUBE DIRCINTS FOR AURO AMPLIFIERS

Branar. £13.95
“THE WILLIAMSGN AMPLIFIER. ™ 0-3624-19164. 5.9
AN APPROACH TO AUDNO FREQUENCY AMPLIFIER DESIGN. GEC 1957, 1-882580-
52 £18.95

AUDIO ANTHOLOGRES, articles from Augho Engwnaening Six vokumes covenag Jhe days
whes 2nfi; was yeung and vaives were king!. BKAAY/! 06 All£13 96 each
A SIMPLE CLASS AAMPLIFIER" JL Linsicy Hood MIEE. 1989 RLH12.  £2.580

Pustage on aif beoks, mmless starred, is oaly £1.50 per bos meximom £4.50 for
#oy numba: any size! Stared rlems ae heavy basks costing £2.50 to sead
e waiting!. All listed beoks ars sermally is steck!.

Send or phone for your copy of our FREE list of these and many other Kits & Components. Enquires from Overseas customers are equally welcome, but PLEASE send 2 IRCs if
you want a list sent surface post, or 5 for Airmail. Ordering 1s 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 1ts 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

01691 652894

ALL PRICES
INCLUDE
UK/EC VAT




IDARE Supplement
ontents

3 KIT NEWS
2 All the new kits, components, drive units and services for the DlYer.
E_ Find out what the latest components and technology can offer.

WORLD AUDIO DESIGN KLS6

A 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.

fication of these projects can only be guaranteed on kits bought

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.

from the construction or use of any of the des

d test procedures. The performance and speci

BOOK REVIEWS

ity tor accident of injury arising

TUBE PREAMP COOKBOOK
Allen Wright cooks up numercus valve preamplifiers for the DIY hi-fi
enthusiast.

ELECTRONIC UNIVERSAL VADE MECUM

Published in Poland, the Electrcnic Universal Vade Mecum is a

reference data book containing application notes and working

conditions for over 5,500 valve types. A

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.

All rights to the designs are reserved by World Audio Design Ltd. They are published for single use by private individuals. They are not to be used for commercial gain without prior

permission from World Audio Design Ltd.
All of the projects in this supplement have gone through rigourous listening an

Audia Publishing Ltd and World Audlo Design Ltd accept no responsibil
directly from World Audio Design Ltd.

HI-FI WORLD SUPPLEMENT AUGUST 1995 n



" Connect the dots.

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

It comes in 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-

2790 Brighton Road, Oakville, Ontario, Canada L6H 5T4
Telephone 0101-905- 829-5858 Facsimile 0101-905-829-5388

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 Conriection 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.

THE PARTS f
CONNECTION’®

A OIVIBION DF SONIC FRONTIERS INC

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

" TECHNICAL & GENERAL )

THE ORIGINAL TURNTABLE SPECIALIST
for the Great Classical Tumtable, 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 dismond, for early recording - 78s & Lps

TECHNICAL & GENERAL
P.O. Box 53 Crowborough, East Sussex TN6 2BY
Tel: 01892 65 45 34

e

{55 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)

STUDI@ 12
n AUGUST 1995

o

Nanijivey Terrace, St Ives, Cornwall,
TR26 1BQ. Tef: {01736) 798393

F =

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, @ £30.00 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 E10 6JB
8 Tel: 0181 558 4266 p

HI-FI WORLD SUPPLEMENT




e T T NEWs

KI'T VEWS

NEW VOICE COIL

Audio Amateur Publications have just
announced the June ‘95 relaunch of
Voice Coil, a periodical for the
loudspeaker industry. The 12-16 page
monthly issues of Voice Cail will now
include product reviews, show reports,
industry events and more.

Audio Amateur Publications

PO Box 576,

Peterborough,

T 02458-0576

Fax: (603) 924 9467

STUDIO 12 UPGRADE
DECODER

Studio 12 have been working on a
couple of tweaks to impreve the
performance of their stereo decoder-.
These involve removing tke input
capacitor and direct couplng the tuner
to pin 2 of the module via a new IMQ
potentiometer and increasing the values
of the capacitors in each autput leg to
10pF. Still having the decoder | built for
the review in Supplement 15, | decided
to give these new tweaks 1 go See my
column on page 69 of the main issue. DB
Studio 12

12 Nanjivey Terrace,

St lves,

Cornwall TR26 1BQ

T 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 stage and tone
controls coming in at £119.97.

Full articles describing the design and
construction of the Newton preamplifier
can be found in issues 85 and 86 of
Electronics, The Maplin Magazine.

ELECTRONICS FOR
BEGINNERS

Written by Keith Brindley, Starting
Electronics provides an important

HI-FI WORLD SUPPLEMENT

introduction for the newcomer to
electronics. With a practical approach
this book available from Maplin is
intended to give a thorough grounding in
all of the basics.

Maplin Electronics

P. O. Box 3,

Rayleigh,

Essex SS6 8LR

T 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 31st July or until
stocks clear.
Audio-Links

7 Fairmont Crescent,
Scunthorpe,

N. Lincolnshire DW 16
IEL

T 01724 870432

WESTERN
ELECTRIC 300B
IS BACK

Westrex Corp. is
planning to re-release
the WE 300B triode
vaive, 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
T 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 |00pF from Ansar, projects cases,
valves, power supplies and more. Call to
get your copy.

Cricklewood Electronics

40-42 Cricklewood Broadway,

London NW2 3ET

T 0181 450 0995

C‘1 1cklewood

lronics

1995
CATALOGUE

AUGUST 1995




Get on our List -
[] L]
1o get doser 1o this List.

* MIT MultiCap * Wonder Cap * Kimber Kap * Solo * Hovland MusiCap * Soien » Siemens
* Wima ¢ Holco ¢ Rel-Cap * Draloric « IRC » Allen-Bradley ¢ Jensen ¢ Resista’e Vishay ¢ Mills
* Caddock * Matsushita * TKD * Noble » Cardas » Kimber Kable ¢ van den Hul s Discovery
* Audioquest ¢ MIT * Alps » Boums * Shallco » Elma » Electroswitch ¢ Nichicon « Gold Aero
* RAM « Maliory * Panasonic HFQ * Nichicon * Eina » N.O.S. * Ruby Tubes * UltraAnalog
¢ Burr-Brown * Crystal » Linear Technology * Analog Devices » Edison Price » Motorola s UCC
* Intemational Rectifier » Hitachi » MagneQuest * Sonic Frontiers » Pearl « Tube Sockets
¢ WBT « Neutrik  Sound Coat * Curcio Audio Engineenng ¢ 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 $10 US, or credit card information
‘catalogue dcounts are in US Dokary ’

THE PARTS |
CONNECTION®

e ——
A DIVISION OF SONC FRONTIRS C

2790 Brighton Road, Oakville
Ontario, Canada L6H 5T4

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

Tel (305) 829-5858 Fax (905) 829-5388

X m

o=

The AP ELECTRONICS Route Lo
Musical Happiness
EXPERIMENT

Wit ferent mlercomectimg and londspeaket caililes
Wath Sonickink costom designenl mams sables
By chan g resislors and capaciions
With large power supphies
By applving siiple moditications 1o Iprove vour eirounts
I3 by passing high value sapacilors with higher quality fower values
With mechamcat damping of mechanical YIRS e Qnrnits
LEARN
From vowm experiments
atures which zive the best sound (tiahity
satned through reading AP PERFORNANCE M DIO
MODIRY
Wledge camed from expenmentation
HUps publisheel in AP PERFORMANCE AU DIO
Tovebuild vour own amplitiers
\ I iy of vour svstem
njevinent from voor lavounite mosi
BULILD
Hailed vour ow i it eynipmen
From the exeellent vange of AP ELECTRONIG hits
DESIGY
Design the equipment ol your dreams
e true with paits purehased from AP ELEGTRONICS

v ELECTRONICS
\t piule Parts at \Mforda Prace
AVIALOGLE now o

FREE with vonr nesy 24 [

lahy i

\ P PERFORMANCGL Vi bhilo
Ihe Jourmal of High Performance \edio t anstinchion
1995 Suhsernplion (1 issues) -43 verseas Ll
Please make chegue pavable 1 VEDTORTTS®

m CREDIT CARD TELEPHONE ORI R HOT) INE 133267 1929 I
tmessages recorded when matiended - please wive I distailss
HOTEINE FOR FREE TRCHNICAL ADVIGE < TEL 01322-67 19249
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BORBELY AUDIO

—'I 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
COOkBOOk 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 art tube equipment. Packed with
diagrams, schematics and ideas, its 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.

Prices: UK £20 - US$29.50 - DM49.50 - AUS$49.50

Vacuum State Electronics (UK)
PO Box 4016, Pangboume
Reading RG8 SUA

Fax 01734 845933

United TV & Video
12436 Moorpark Street
Studio City, CA91604

Tel/fax (818) 752 0785

Allen Wright/Allgiiuer
Einstein Str.129
D-81675 Munich
Tel/fax ++49-89-477415

Class One Productions
PO Box 145 Woy Woy

Australia 2256
Fax ++61 43 411129

Email orders cleared through Compuserve 100240,2562

VACUUM STATE ELECTRONICS
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KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER

A UNIQUE HIGH TECHNOLOGY LOUDSPEAKER

DESIGNED BY DoMINIC BAKER.

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

If you're looking for a top-end

offer the highest performance possible.

HI-FI 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 the best money
can buy; if they were
incorporated into a commercial
design they would be
prohibitively expensive. But for
all of you keen DiYers, 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.

KLSé6 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.

I
1

" |
|
|

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 SkHz or so a very high
quality midrange driver capable of
smoothly extending at least this far
upwards is needed. Audax’s HM100Z0, a

AUDAX HD-3P TWEETER

PURE GOLD DEPOSIT
FORMS THE TWO ELECTRODES

PIEZO ELECTRIC FILM

PRESSURISED GAS
HOLDS DOME IN SHAPE

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 HM100ZO0 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

n AUGUST 1995

Midrange/Treble Response

matching with the HM100Z0
midrange unit, as Audax
suggested.

The crossover for KLS6 +5
was kept as simple as possible 0
to ensure maximum sensitivity -5
and detail; fewer components
means lower selective signal
losses. The HM100Z0 HDA

The
midrange
driver rolls
off around
6kHz where
the HD-3P
tweeter

takes over.

20kHz
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KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER

nidrange driver is fed from a 3rd order
:rossover filter at its upper cut-off point,
:omprising one capacitor and two
nductors. This filter operates at 6kHz,
‘olling off frequencies above this point

‘0 avoid cone break up, giving a smooth

Midrange/Bass Response

+5

o

10Hz

4kHz

Measuring near field (less than Im from the
baffle) the midrange and bass drivers
overlap. Because the midrange driver is
mounted on an open baffle though, further
back in the listening position some of the
lower midrange will cancel aut 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 of KLS6 is
equivalent to 400mm, so cancellation
will occur at wavelengths of 800mm or
more. This corresponds to a frequency
of 426Hz, causing the midrange to
gently roll-off below this frequency. A
series capacitor increases the roll-off
rate to |12dB/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 40litre cabinet to ensure bass
reaches down low enough to produce
the deepest 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

Output
from the
port
S extends
0= bass low
to 28Hz
(-:3dB),
22Hz (-
6dB).
SHz 125Hz

CROSSOVER CIRCUIT

R2, 3.3Q

3 MAN—F

R3, 1Q

FACTORY SUPPLIED
CROSSOVER

+

L1

R1

0.47mH

L2 C2
0.1mH 100pF

15Q

— Y\
C

lJ-fYWFL__||___.+
]
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L3, 5mH
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50uF T* |
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KIT & COMPONENT SUPPLIERS

LOUDSPEAKER KIT SUPPLIERS

Falcon DIY Speakers

Falcon Electronics, Tabor House,

Mulbarton, Norfolk NR14 8)T. Tel. 01508 578272
Falcon sell kits, dnve units and crossover components
and have a large range of books and back tssues of kit
magazines, Please send large SAE (36p) for free pnce
list.

The Speaker Co.

Unit 9, Waterside Mill, Waterside,

Macclesfield, Cheshire. SK11 7HG. Tel: 0625 500507
The largest range of speaker dnve units and accessones
stocked for the speaker builder Plus a range of speaker
kits designed exclusively for The Speaker Company.
MLSSA test facility avalable, phone for an appomtment
Our pnces 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. "Biscurt
Jointing” is used to ensure perfect alignment of adjacent
panels and cabinets are dry assembled and sanded
before dispatch. David Barfield, propnetor, says “no
pnor expenence 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 15 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 enquines are
invited

Wilmslow Audio

Wellington Close, Parkgate Trading Estate,
Knutsford, Cheshire WA16 8DX

Tel. 0565 650605 Fax. 0565 650080

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

IPL Acoustics

2 Laverton Road, Westbury,

Wilts BA13 3RS. Tel. 0373 823333

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

DBS Audio

PO Box 91, Bury St Edmunds,

Suffolk IP30 ONF. 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 qualtty 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. BBS IEE

Tel. 0254 236521/2326 1) 24 hrs a/p. Fax.
0254395361

For all your electronic components. Valves are new in
branded boxes and matched pairs areavailable. Pls call
for types and pncesWe 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, Mclntosh Eico,
Harmon Kardon, Heath, Aitec. Stromberg- Carbon
Many vintage parts and equipment avarlable on request

Wilson Valves

28 Banks Ave., Golcar,

Huddersfield,West Yorks HD7 4LZ.

Tel. 0484 654650/420774. Fax. 0484 655699.

Mail order. Cal! us to find out more about out
extensive range of valves Over 1,000 different types
stocked. SAE for list. (Please mark for Dept. HFW)."
Langrex Supplies Ltd

| Mayo Road, Croydon,

Surrey CRO 2QP

Tel. 08) 684 [ 166 or fax. 08) 684 3056

One of the largest distributors of electronic valves,
tubes and semi-conductors in the UK by onginal UK
and USA manufacturers. Obsolete types are a
speciality Telephone or fax for an immediate
quotation

Billington Export Ltd.

IE Gillmans Trading Est,, Billingshurst

West Sussex RH14 9EZ

Tel. 01403 784961 or Fax. 01403 783519

Bilington Export Ltd. holds large stocks of audio valves
including many obsolete brands such as Mullard, GEC,
Bnmar etc as well as Sovtek, Thermionic Gold Brand
and the recently introduced Bilington Gold range Also
Cathode Ray Tubes (eg used in Marantz tuner 108).
50 page catalogue available, tel or fax for a quotation.
Mintmum order £50.00 UK, £100 export

PM Components

Springhead Enterprise Park Springhead Road,
Gravesend, Kent DA | 3HD . Tel. 0474 560521
P.M. Components Ltd are the specialist component
company for High End Audio enthusiasts. We have a
design and manufactunng base for audio valves and
associated products and have a capability to produce
custom tubes for major manufacturers. Our 70 page
catalogue 15 avaitable at £2.50 including UK. postage.
P.M. Components are major stockists for Golden
Dragon, Muliard, 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.
Suppher of premium range of audio valves, other valves
and components also avallable (Piease see our ad on
outside back cover of this supplement).

RESTORATION

GT Audio 5 Upper Road,

Higher Denham, Bucks UB9 SE). Tel. 0895 833099
Professional repair/restoration of all hi-fi including
classic and vintage equipment. Supplier of very high
quality electronic components. in particular types which
are difficult to source. Onginal valves available, 1.e.
Mullard, Bnmar, GEC, GE. RCA, Syivana etc.

COMPONENT SUPPLIERS

Hart Electronic Kits Ltd Penylan Mill,

Oswestry, Shropshire SY 10 SAF

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 expenence, for
easy constructions from circuits by john Lindsey Hood,
the most respected designer in the field. Send for lists.

V.RR.

30 Melbourne Ave,

Worthing. BN 12 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 pnces.

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 audiophtle resistors, capacitors and
semiconductors, audio and mains cables, gold and
rmodium plated connectors and COMPONENT
NOTES on using high grade parts. A quarterly
newsletter '"AP PERFORMANCE AUDIO' has been ‘
recently launched and your first 1ssue 15 free.

RushAudio

126 Station Rd., Tempsford,

Sandy SG19 2AY. Tel. 01767 640779 Fax. 01767
640617

RushAudio stock high quality British made
polypropylene capacitors (630V dc) ideal for PSU
apphications. 30uF (100mm x 50mm dia)) £22; 40uF
(100 x 63) £27, 50uF (100 x 63) £32; 100uF (125 x
76) £55. Camnage' | capacitor £2; 2 - £4, 3 or more -
£6 Unfortunately VAT 1s extra on total of goods plus
camage Cheque with order apperciated for prompt
delivery.

Audio-Links

7 Fairmont Crescent, Scunthorpe,

South Humberside DN 6 IEL. Tel. 0724 870432
Vast range of highest quality electronic components
and accessones for the D.1Y. enthusiast. A wide range
of components aimed at the hobbyist competitive
VAT incl. prices, mail order and a fnendly service.
Open Mon-Thurs 9.15-6.00, Fnday 9.15-5.00 and Sat’s
9.30-500

V Chassis Company

PO Box 36, Letchworth

Hertfordshire SG6 2UR

TellFax: 01462 671594

Suppliers of high quality classic style welded Aluminium
chassis, designed for DIY Audiophile constructors. Our
modular chassis 1s also very suited to semiconductor
pre/power amplifier applications. Check out our PTFE
sheet at £24 inc per sheet |50x30x5mm. Please send
38p A4 SAE for detalls.

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
reststors, 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, just 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,

Lambourn, Berks RG16 7SQ. Tel. 0488 72267
Specialist restoration of 301's and 401's using genuine
spares and re-manufactured parts to onginal pnstine
standards in our newly built workshops designed
pnmanly for these purposes.

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY. Tel. 0892 654534,

The onginal spectalist source of spares, restorations and
overhauls for the classic turntables. Years of actual
expenence and comprehensive range of parts (ongnals
and re-manufactures), manuals. ancillanes, No dubious
‘improvements’ - no harmful ‘modifications’” Our
specialities: Connorsseur; Garrard; Goltdnng; Lenco;
S.M.E; Thorens; Watts; Ortofon; Shure: Cartidges and
styl for 78s, Mono LPs, Stereo LPs,

AUGUST 1995
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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 cabinet
construction? Well, because the
HM100Z0 midrange driver 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 achieving
electrostatic-like neutrality and lack of
colouration. The sound is open, with

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, improving
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.

350 300
N [
= TOP = SHELF
S
. SIDE
»
5 y
:* GENTLY FILL WITH
X LONG HAIR WOOL
e | .
” SIDE
£
- AALERFER A
REAR R A A AT I
NN,
S AN AR 3
R IR iy
. NN
VAN AV AVAV AV AV A
= 1
~ ‘ - i
i
405
210
L - 350
350
[L¥) 1 .
g -y INTERNAL ~ |
BRACE &

HI-FI WORLD SUPPLEMENT

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 | 4ft!) 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.
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Introducing & ehoi

VALVE AUDI

Services are
R I

Send A4 SAE
for details to:
. VCC, PO BOX 36,
gy LETCHWORTH,
| HERTS. SG6 2UR

LANGREX SUPPLIES LTD

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

PHONE 1 MAYO ROAD e CROYDON e SURREY CRO 2QP FAX
0181 684 1166 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 0181 684 3056
A selection of our stocks of New Original Mullard - Brimar audio types made in UK.
STANDARD TYPES SPECIAL QUALITY TYPES

[ ECCs81 MULLARD &S . OO [E88CC - GOLD PIN MULLARD 8.50
ECC82 MULLARD &S . OO |EB8CC SIEMENS GOLD PIN 8.50
ECCS88 MULLARD S OO0 |E188CC - GOLD PIN MULLARD 8.50
ECHS81 MULLARD 3.00 ECC81 - M8162 / CV4024 MULLARD 6.50
ECL82 MULLARD 3.50 ECC81 - 6201 / GOLD PIN MULLARD 8.50
ECL86 MULLARD ) ECC82 - M8136 / CV4003 MULLARD 6.50
EL84 MULLARD &.00 AMERICAN TYPES
GZ32 MULLARD ! 8.50 5R4GY RCA | 6.00 | 12BYZA GE 7.00
GZ34 MULLARD 15.00 6FQ7/6CG7SYL | 7.50 | 61468 GE 15.00
SSLZ7GT BRIMAR 4.50 616GC GE 12.50 | 6550A GE 20.00
SSNZGT BRIMAR 4.50 |616WGB sYL 10.00 | 7027A GE 17.50
SVSGT BRIMAR 4.25 12AX7A GE 7.00 | 7581A SYL 15.00 |

MANY OTHER BRANDS AVAILABLE
THESE ARE A SELECTION FROM OUR STOCK OF OVER 6000 TYPES. PLEASE CALL OR FAX AN IMMEDIATE a
I GUOTATION ON ANY TYPES NOT LISTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK. /(YT S
WSA SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPE A SPECIALITY.
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
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KLS6 ADVANCED TECHNOLOGY LOUDSPEAKER

KLS6
CONSTRUCTION

The cabinets for KLS6é 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, bzfore 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 speakers can
conveniently be built up on one side
panel, laid flat. After the front, rear, top
and bottom panels are glued into
position, | put on the other 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 cabinat to pull the
pieces together. After this last step,
check that the cabinet is square and that
ail 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 te fixed into
place. Carpet felt should bz 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 touch, | cut a
neat square of black feit and 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.

HI-FI WORLD SUPPLEMENT

The whole cabinet, including the
open baffle midrange enclosure, is then
lightly stuffed with long hair wool, to
further absorb reflections and reduce
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 shown 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 shown
below. The components can be fixed to
the crossover board with PVA glue, but
| find a hot-melt glue gun holds them in
place just as well, but the glue is more
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 the 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 geoing 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 appropriate
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 5.2 across the
terminals. This simple test will indicate a
short with a reading below Q.

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 flatzer and deeper bass
response. But this will tend to excite
small rooms, resulting in a boomy or
overblown sound. In smaller rooms the
ports should be shortened, which
reduces bass depth and 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 precise treble can be had by
gluing a thin piece of soft foam or felt
cloth around 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. | 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 you to solder the wires to
the tweeter however, as a touch too
much heat will damage them, and
replacement is costly.
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You doa't have to spend a fortune on b
Owr vaves ars manufactured lo 8 very high standard and
compare [vourably to brand names costing much more.

Goed vaives 3l pconomical prices

ECC81 45 ELY 450
FCC82 45 G 750
FOC83 45  6L66 6.50
P8 450  6VBaT 450
EL 34 850

P&P £3.50 +VAT up to b valves

Sapersaand Axial Polypropylena Capacitors

¢ Extremely low distortion

* Detailed acoustic properties

* High purity tinned copper leads

* Tight wound thick dietectric for

* Low dissipation factor

* Al units proof vottage tested at
150% rated voltage for 15 mins

resonance elimination.

Price £..
Tol+- 5% 250v 400v
100nf 085 100
20nF 085 1.00
4700F 0.85 1.00
1uF 1.00 1.5
2 135 1.50
3 1.50 175
47 175 200
6uB 225 250
10 3.00 350
15 400 45
2 625 6.9
250 6.25 6.95
Su 10.00 11.00
750 15.00 17.00
100u 19,00 21.00
1250 2000 200
PEP £2.50 +VAT
iiblanbmmolene cagasitors. signal level. Tolerance +-
25%

Price Price

4Tpf 630V 1nf 250V

[d

) |
B8pF 630V S0 15F 2BV 65
100pF 630V N0 2xF BV 65

Cricklewood Electronics Ltd

150pF 400V 50 4mF o 180V 65
200F 400V 50 10F v 75
330pF 400V S0 2 160V 85
4700F 400V 85 4f 160V 1.00
680pF 400V 80

High quality 480V Axial Polyester capacitor very suitable for
regiscing thesa in vaive (& other) amps. Tolerancs o 10%

1nf 50 68nF 75
1.50F 50 1000F 5
2.20F 50 15mF 75
3.3nF 50 220nF 85
47nF 85 33nF 1.00
10nF 85 4700F 100
15nF 55  680nF 1%
22nF §5  1oF 150
3nF 85 15 200
4Tk 85 2F 2.55

Hifi Cable

IS18  Heavy Duty Uttrasuppie Neaprene Oxygen free single
screened cabie 6.5mm 0D. 200.imm £1.25 per metre
836 Red & Blue marked Fig § cabie. High density braxd stereo

screened dmm x 2 0D £1.25 per metre
178 79strand Fig.8 speaker cable.
White with block marker 254 MaX..........c...c..... 025 per metre

2169 189 strand Fig.8 speaker cabie. Transparent. Square &
around profiie £1.25 per metre

Gold plated Low cost RCA Phano plugs & leads
PPG2  pair goid plated phono plugs with spring cabie strain relef.
For cable sizes up to 5.8mm Only . oo E1.65 per pair
PPG3  as above for cable up to 8mm. Only .......... E1.65 per pair
LPPX  Low cost phono lead with 2 gold plated phono plugs
moulded on each end of 1.2 metres stereo screen cabe...... »
LPPV  asabovebut SMcable........ Ony.. ... £295
LPPG  High quaiity 4mm red & biue marked stereo screened cable
800mm jong with 2 goid plated phone plugs each end ... Only... £3.96
Post & ko o o g § cal 2.5 Poase ald AT af s
W 5ok 2 st range of power transstors. dodes & I, cable: comects canoton, ok Pease
plve oy your rperements. 1955 Cataogee due vy £2.50
Crickiewood Electronies Ltd
40 Cricklewood Broadway London NW2 3ET
Tel: 081 452 0151, 081 450 0985 Fax: 081 208 1441

Aupio — LLINKS

SUPPLIERS OF HIGHEST
QUALITY COMPONENTS

eg.
Elna Cerafine 10,000pF/80V £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

* Thiele/Small parameters

Liberty Audiosuite

a 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

* Waterfall plots and Energy vs Time displays

* Distortion Analyser, Dual Channel Oscilloscope

* Spectrum Analyser,......Cepstral Analysis,.....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

“ 111t /|6
Flils koo

TRANSFORMERS

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

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

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

m AUGUST 1995

E.A. SOWTER LTD
P.O. BOX 36, Ipswich IP1 2EL
SEND S.A.E. FOR DETAILS
Tel: 0473 252794. Fax: 0473 236188
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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 KLSé, 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 inflectiens
brought into sharp relief. The HDA
midrange acquitted itself very well
indeed, sounding even smoother than
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
KLSé'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 up,
being merely ‘very good', with a tight,
clean, tuneful punch devoid of boxiness.

Dauid 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 hstening position the
response will flatten out due to
cancellation around the open baffle
midrange. There is still a shight lifc 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 {00uF.

The HD-3P tweeter 1s a 40 driver.
and the HDA drivers’ impedance falls to
around 5Q in places, making overall
impedance a low 6€2. However, impedance
varies little across the audio band
essentially residing between 4-8(, so Is
smooth enough to match well with zero
feedback amplifiers such as our 300B. !f
they are used with a valve amplifier

HI-FI WORLD SUPPLEMENT

though. best matching will be with the 41
tap selected

Again the HD-3P tweeter has an
influence on the overall sensitivity possible,
being an 89dB driver. Sensitivity measured
at | using a nominal watt (2.83Vi pink
nose signal was 89dB, sensitive enough to
be used with amplifiers canable of
producing 20watts or more. DB

Frequency Response

12 20k

Iimpedance

PARTS LIST

Drive Uni

Tweeter Audax HD-3P
Midrange Audax HMIJCZ0
Bass Audax HM21CZ0
Crossover

Twoster crassover factory-supplied
with Audax HD-3P.

R 1 5Q/5W
R2 3 3C/5W
R3 1€Y/5W
Cli | .SuF Sdlen
C2 100uF/ 100V Alcap
C3 50,2F/10GY Alzzp

LI €.47mH air core 0.5QDTR
L2 0.!mH air core 0.2QDTR
L3 SmH air core |.382DCR

Reflex ports
38mm diameter x 85mm length.

WARNING

Be extremely careful wher
screwing drive units in and out of
the cab:nets. One slip with a serew
driver and they're useless. We
recommend using cross head
screws or Allen bofts which reduce
the chance of this happening.

Do not try and solder wires to
the termirals on the tweeter. They
are fragile and easiiy damaged and
the fine wires comnecting the
diaphragm will vaporise, render'ng
the unit useless. Use small, push-on
receptacle clips.

A KIT OF PARTS FOR
KL.S6 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 Singles

6AQ8/ECC85 £6.50
12AT7A/E81CC/ECC81 £6.95
12AU7A/E82CC/ECCB2 £6.95
12AX7A/E8BCC/ECCE3 £6.95
60DJ8/E88CC/ECCE8 £10.95
6SN7GT/ECC33 £8.95

Special Quality Golden Dragon Pre-AmplifierTubes

Singles
E81CC-01 Goid 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

Golden Dragon

Golden Dragon Triodes

Singles Pairs Quads
2A3 4PIN £22.50 £50.00 £100.00
2A30CTAL  £22.50 £50.00 £100.00
211 £28.50 £60.00 £120.00
811A £11.50 £25.00 £50.00
845 £36.50 £75.00 £150.00
805 £36.50 £75.00 £150.00
Golden Dragon 300B 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

Pairs Quads Octets
EL34/6CA7 £25.00 £50.00 £100.00
E34L £29.95 £60.00 £120.00
EL84 £8.95 £19.00 £38.00
E84L £12.50 £25.00 £50.00
6L6WGB/5881 £25.00 £50.00 £100.00
KT66 £25.95 £52.00 £104.00
KT88 mwowan  £57.95 £116.00 £232.00
KT88 Super. s« £67.95 £136.00 £272.00
6L6GC £19.95 £40.00 £80.00
6550A £42.95 £86.00 £172.00
6550A Special e puws:

£64.95 £130.00 £260.00
50CA10 £84.95 £170.00 £340.00
807 £25.00 £50.00 £100.00

Ceramic Sockets and Hardware

Standard  Gold Plated

Locking 4 Pin
23008 etc.) £6.95 £15.00
Pin UX4 (300Betc.) £2.5 £3.50
Jumbo (211 etc.) £12.50 £25.00

Octal Chassis
EL34 etc.) £1.25 £3.50
ctal PCB (EL34 etc.) £1.25 £3.50
B9A Chassis (pre amp) £1.25 £2.50
BYAPCB (pre amp)  £1.25 £2.50
Screening Can & Skirt 3pre amp) £8.50
Damping Can (pre amp £4.50
Power Valve Retainer (EL34 etc.) £5.50

Golden @} Dragon
NEW NEW

KT66 Super £65.00 pair
KT90 £65.00 pair
KT90 LX £75.00 pair
274B £14.50 each
3508 £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 monthiy 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

ECC81 BRIMAR 4.50
ECC82 GE 4.50
ECL82 TEONEX 3.50
ECC83 TEONEX 3.50
ECC85 TEONEX 3.50
ECC88 TEONEX 4.50
ECC88 BRIMAR 4.50
ECF82 RCA 3.50
ECL86 TEONEX 3.50
EF86 TEONEX 4.50
EF804S TELEFUNKEN 36.00
EL34 TEONEX 6.50
EL86 MULLARD 4.50
EL504 TEONEX 3.50
EL519 PHILIPS 15.00
GZ32 MULLARD 8.50
GZ37 MULLARD 4.50
GZ34 TEONEX 5.50
G237 GEC 5.50
KT66 TEONEX 6.50
KT88 TEONEX 12.50
M8136/ECC82 MULLARD 8.50

M8162/ECC81 MULLARD 8.50
M8137/ECC83 MULLARD 24.00
0A2WA TEONEX 4.50
PCC88 BRIMAR 3.50
PL36 MAZDA 3.50
PL519 THORN 5.95
TT100 GEC 65.00
u19 GEC 8.50
UCC85 MULLARD 3.50
2A3 TEONEX 16.00
5Y3WGTA SYLVANIA 4.50
5v4G BRIMAR 3.50
BAG7 RCA 3.50
BA7G RCA 8.50
6B4G TEONEX 29.50
6C8G RCA 3.50
BK7G RCA 3.50
6L6GC TEONEX 4.50
BSN7GT TEONEX 4.50
6V6G RCA 6.50
6V6GT TEONEX 4.50
6X4 TEONEX 4.50

EXPORT WELCOME
CARRIAGE AT COST

6550A TEONEX 12.50
12AT6 BRIMAR 2.50
12AV6 RCA 2.50
12BA6 WESTINGHOUSE 3.50
12BH7A USA 12.00
12E1 STC 15.00
13D3 BRIMAR 6.50
85A2 MULLARD 6.50
3008 TEONEX 50.00
807 TEONEX 6.50
1625 RCA 6.50
5687 USA 6.50
5814A GE 5.50
5881 USSR 6.50
6072A USA 8.95
61468 TEONEX 8.50
6158 BRIMAR 6.50
6189 SYLVANIA 4.95
6189W GE 5.95
6201 GE 6.50
6463 UNITED 7.50
6870 BRIMAR 11.50

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 SCRIPTION GILL, BRANDON, DURHAM, DH? 880
TEL/FAX: 0191 3780193

TANGO QUTPUT TRANSFORMERS
(THE HEART OF THE WORLDS BEST AMPLIFIERS) SECONDARY IMP 4,8,16 OHMS

MODEL NO. | WATTS | P.IMP _|FREQ. RESPONSE | APPLICATION | PRICE
X108 SE W | 10K/TOmA | 20Hz - 55KHz 208 | 211.845.vT40. 71300 |
X275 SE | 40W | 27K/100mA[ 15Mz-B0KMz 28 | 300623 | 67800

XEG0-25 SE W [ 25K/ 90mA | 20H2-100KHz 208 3008, 2A3 | a0 |
X35p PP [ 120W | 35K | 4Hz-100KHz 18 3008, KT88, | 67800

XE6O5 PP | 6OW K| 4Hz-BOKHz 1B | 6L66C. KTBg, 48000

XE6035 PP BOW 3| 4Hz- 1000H-18 EL 34, 65504 45500

: UTHER TYPES AVAICABTE UN REUUEST
TAMURA TRANSFORMERS

SECONDARY IMP. ALL 16, 8 & 4 OHMS EXCEPT F2004 16,8 OlIMS

MODEL NO. | WATTS | P.IMP |FREQ. RESPONSE | APPLICATION | PRICE
FO04 St | 8W 5K/ T00mA |30Mz - BOKHz 208 | PX25 PXZ5A, DA00,50] 4010

1 PX25, PX25A, DA-30,50]

F2007 SE | 10W 3/100mA [10Mz-6OKHz 208 | 00B.A3 | 34000 |
F20 PP | 50W 35K |10Mz-100KHz 208 | 300B,EL34.KTe6 | 38500
[10Hz - 80KHz 208 385.00_]

Fo21 PP 50W ‘L 5K
MAGNEQUEST TRANSFORMERS
SECONDARY IMP. ALL 16, 8 & 4 OHMS EXCEPT F2004 16,8 OliMS OUX? WITH OXYGEN FREE COPPER)

MODEL NO. | WATTS | P.IMP ]FREQ. RESPONSE | APPLICATION PRICE
03025 SE | 25W 2SHOTA _{30Hz - 20Kz 1B 3008, 243 L 2a5m

KT88, 6L6GC. 6550A

MAGNEQUEST TRANSFORMERS (HANO

DSOS0 S [z s oyl 1 Teus 05 B TR [ i |
20 X - 208z - 3 5600
8358 RS UPRATED CORE ARD WoOnS WTHHIGK PURTHY &1 VER WIRE AND KMBER SILVER CEADO)
B0 S [aW  [Gowa (Ol | o —Tam
K - a0z - 2000 -
FS006 PSE | oW % {30k - 20z - 10B 08, 243 (PARALLELLS) | 34000
BLACKGATE CAPACITORS OTHER VALUES AVAILABLE
e n ULET !
VALUE | SERIES | APPLICATION - | PRICE |
[z WS¢ VAVER - REEER
002 BV (ST | VALRPSU ——— | ®B® ]
[ Z200MF 10V | BGN | VERYLOWESR NON POLARISED USEIN W |
T 53 BGN | PAIRSINLCANGEL PAIR CONPGURATION 11000
[ 100G 2V | BoMNX FOR VERY LOW MOISE —Zx |
[ 3 BGNX POWER SUPPLIES us

MISCELLANEOUS

Y - 388 POWER TRIODE (NEW 3008) |

Ve s S B OOV Gk &/ 1y o400 |
| ZOW 0220 Wetal Film Won Inductive Resistors

— OR220R47 1R2R23R34R7 1R 2R IR 47R 34
" T00R 2207 330 4TOR 1K.2RZAX7 TOK 15K RE

Il

ADD £2.50 DELIVERY AND-THEN VAT T0 ORDERS
RING FOR FULL CATALOGUE OF HIGH GRADE AUDID COMPONENTS, NEUTRIK, DELTRON, LARGE SELECTION OF
GOLD PLATED CONNECTORS XLR, PHONO, 4mm, MULTICONTACT. SEMICONDUCTORS, SOLOER, ETC.

Some Necassities - From the Original Classic Turntable cialists
Connolsseur P&P
BD1/2 Drive Belt 9.85 1.85
BD1/2 Motor Suspension kit 13%5] 225
SAU.2 Headshell 16.75 2.55
SAU.2 Connecting lead 15.95 3.55
Garrard Standard Models
Wired arm tubes from 12.75 2.55
Cartridge carners (sliders) 9.25 1.85
Idier Wheels 9.85 2.25
301/401 Transcription Modeds
Onginat Thrust pad assembly 9.80 225
Ongenal ldler tension spring 2.95 1.85
Original 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 arive wheel jaias 2.85
Replacement 301 contro! knobs 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 12.65 225
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 bearing assembly complete 22.85 3.85
Headshelis from 21.95 2.55
Instruction books from 4.20 1.85
Thorens
TD.124 senes
Idler wheel 19.95 285
Drive belt 9.85 185
Chassls spring suspension
(replaces “‘mushrooms’) 13.85 2.55
150/160 series
Drive belt 9.85 1.85
Suspension springs {-1%), {Std),(+1%) set 10.85 2.55
Suspension bushes set 12.50 225
Armboards for most models. from 16.90 2.55
Cecll Watts Dustbugs/Parastats/ {spares incl. Preener wicks}
Cartridges and sfyli for 78s & Mono LPs in addition to current Stereo LP
TECHNICAL & GENERAL PO Box 53. Crowborough,
E.Sussex. TN6 28Y Tel:- 01892 654534

FAMILY VALUES

GET TIRED OF BUIDING THOSE
STUPID AMPUFIERS?

INSTRUMENTI
10830 GUILFOR? RO.. SUITE 301
ANNAPOUS JUNCTION. MO. 20701
PHONE (30) 725-045i
FAX (300 725-8823

e

NGELA 199

256 PAGES! TONS OF VINTAGE AUDIO GEAR!
1000°S OF N.O.S. TUBES! DOZENS OF NEW &
VINTAGE QUTPUT AND POWER TRANSFORMERS!
100°S OF RARE OLD MANUALS, CATALOGS
AND BOOK'S ABOUT TUBE ELECTRONICS
& EARLY HI-FI! ALSO COMPLETE AMP
KITS, TUBE TESTERS, HARD TO FIND
HIGH VOLTAGE SIGNAL AND POWER
SUPPLY CAPAUITORS, TUBE SOCKETS, KOOL
MICS, TUBE GUITAR AMPS, MUCH MO/
BIG JAM BONUS, YA'LL' IN
THIS EDITION WE FEATURE
SIMPLIFIED PICTORIAL
PLANS FOR MAKIN' WESTERN
ELECTRIC MODEL 9 STYLE 3008
SINGLE-ENDED MONOBLOCK S/
IF YOUWE ALWAYS WANTED TO BUILD YOUR
OWN AMPS BUT FEEL INTIMIDATED BY SCARY
‘SCHEMATIC OWLY® PLANS, THEN THIS ONE'S
FOR YOU! TO ORDER YOUR COPY OF THE
ANGELA INSTRUMENTS 1995
CATALOG. MAIL US A CHECK/MO. FOR
38 OR CALL/FAX WITH VISA/MC NUMBER &
EXPIRY DATE. ANGELA INSTRUMENTS,
10830 GUILFORD ROAD, SUITE 309, ANNAPOLIS
JUNCTION, MARYLAND 20701, USA.
PHONE (301) 725-045| FAX (301) 725-8823
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LIBERTY AUDIOSUITE

FCHO" DSP

N N

LIBERTY AUDIOSUITE - ADVANCED
‘SPEAKER MEASUREMENT

Here’s a complex but affordable loudspeaker

measurement system.

Dominic Baker revs up his PC.

ithough 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 (subjecdvely) superfluous and,
finally, the ability to analyse

performance by measurement are all
crucial. What I'm reviewing here is a
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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
compared to dedicated industrial test
instruments like our own Hewiett
Packard 3561 A FFT, and it relies on
concepts that are obscure for those not
versed in maths and measurement
principles. This Liberty Audiosuite is no
digital AVO. 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 L/C
determination from impedance and
phase angle information (something we
do manually), as well as Thiele-Small
parameter analysis of drive units.
Although the A/D processor is | 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 are
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 2ach 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.

Ali this is impressive modern day
stuff capable of placing enormous
analysis power in an owner’s hands. Yet
as the power of modern day digital
measuring systems increase, so does
their theoretical 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 p21).

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 |3.

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
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measurement is taken which will reveal
phase (gated sine) and magnitude.
Obviously, if you were measuring a
loudspeaker you would have to plot
many points to build up a useful
response curve, but SINE does have
more energy at low frequencies and
consequently better signal-tc-noise
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 & 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 ‘join-the-dots’ format,
because SCOPE samples the input signal
rather than continuously monitors 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
5.12kHz and 48kHz.

SPEC_AN - This is an FFT based
spectrum analyser and matching white
noise genearator. 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. It can be used to measure
amplifiers and other electronic
equipment as well as loudspeakers.
DIST_AN 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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DIY Loudspeaker Design Unit 9

& COnStructiQn : Waterside Mill

" . A Waterside Macclesfield
Everything you need to build High Chesire SK 11 THG

p ~ - Quality loudspeakers, be they for
o e : High Fidelity reproduction or for e 0625 500507

e e .0n | Professional P.A applications Fax 0625 500508

overmight £6.09 - ¢ #

Speaker Kits
Jaguar Standard Kit £235pr

This kit contains everyhting you need to build the speakers
except the cabinets.

2 x RCF L5/090 Bass mid drivers, 2 x RCF TWT/E Titanium
dome Tweetars, assembled Bi-wired crossovers, 2 x F 469
F Bi-wire conrection panels, | metre A101 wadding, 6 x FT
57 Fo dampirg panels, 2 x reflex tubes, 8 x Grill studs,
Speaker cloth, Full se: of instructions and plans

Deluxe Kit £31 5pr

As above but includes cabinet kils machined from 25mm
MDF fully rebated for ease of construction.

— PAN
Deflex panels and Magnapads from
Spectra Dynamics are an important feature to some of
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 £7
standard panel » 9 5each

DTM1 MONITOR

£2 7 This speaker combines the latest of the new technologies from Morel and
~ . Spectra Dynamics. Available only as a Deluxe kit and contains everythin
Tornado Standard Kit 5pr P ! i)

you will require to build a superb set of monitors.

Thrs kit contairts everything you need tc buid the speakers
except the cabmets

2 x RCF L6/084) Bass mid dnvers, 2 x RCF TWT/E Titanium
dome Tweeters, assembled Bi-wired crossovers, 2 x F 469
F Bi-wire connaction panels, 2.5 metres A101 wadding, 12
x FT 57 Fo damping panels, 4 x retlex tubes, 8 x Grill studs,
Speakes cloth, Full set of instructions and ptans.

Deluxe Kit £385pr

As above but includes cabinet kits machined from 25 mm
MDF fully rebaed for ease of construction

s 615, - 19

10" Precrsion Devices Bass dnver coupled with a 1° pair
compression drver and CD horn with & high quality passive

crossovér and Deflex panels. This speaker has uitimate .
speed for precise reproductionof al types of music. BOSS MONITM
Trapezoidal cabinet

A small infinite baffle trapezoidal cabinet with a top mounted MOREL
HPD 10 2745 r neodintyum dome tweeter and 5° bass mid unit, This Speaker has amazing

p imaging and should be piaced close 1o the wall to achieve optimum results.

As above but with hom loaded cabinet for ultra low bass
reproduction which leaves nothing to the imagination .
Cabinets coms assembled due to the complexity of the Stockists of

design ¢« ALTAI « ALTEC LANSING « AUDAX « BAD

g « CELESTION * DESIGN REFERENCE « EMINENCE « [ pair
101 MONITOR 240pr « KEF * MACROM + MOREL * MOTOROLA - | P ‘

This spealter 1s well known to ail. It uses KEF drive units

B101 ‘!)Beand T27 A combined in a small nfinite baffle  © PRECISION DEVICES ¢« RCF - RCL « SEAS -
cabinet of only 7 Lites with a high quality crossover * SPECTRA DYNAMICS » VOLT »
incorporating eectrenic protection S-stop this 1s ane of the

best near feld monitors available buiit in 25mm MDF.

All prices ingludq V.AtT




LIBERTY AUDIOSUITE

BUILDING THE AUDIOSUITE
PREAMP

| chose the kit version of Audiosuite,
which entails building the main
preamplifier where the 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 circuit board
(PCB).

| had the very first version of the
build instructions, but although |
managed to complete a working preamp
first time, there are a few areas that
would benefit from attencion. 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 fater on. | 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 for Ul, 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 | 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 worth attention
| discovered when fitting capacitors Cl-
3. The one that sits closest tc J4, a PCB
mounting phono socket, is too wide and
doesn't fit. Luckily | had a 33CpF
electrolytic in my parts bin with 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. | had to scour the RS
catalogue to remind myself that the
short lead is the cathode before | 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, | found the best way
was to start by screwing them into 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.

[ » —i

SETTING UP AUDIOSVUITE

The version of Audiosuitz supplied by
Bill Waslo of Liberty Instruments came
complete with an Echo D'SP 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 | was using came with clear
installation instructions.

Once you are sure 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 about 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 spez. so older PCs
may well have to be upgraded 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, Wearnes Beethoven |6-
DSP, Adaptec DSP, Paradise DSP16 and
Echo DSP.

Once installed, you will need to
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calibrate Audiosuite for the microphone
and the gain of the Soundcard and
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. |
won't go into it here, other than 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 or one
with a calibration chart. This, once
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 can 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 Supplement, No.17,
free with the October issue of Hi-Fi
World, | will explain more about the
individual instruments within Audiosuite
and give examples of how they can be
used to develop your own designs.
Liberty have also just added a new
feature to 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. Mare on this in the
next Supplement.

Liberty Audiosuite £310
Echo soundcard £150
Complete with Echo soundcard,

calibrated mike + probes £495

Available from: Marton Music, §
Masterson Ave, Read, Burnley, Lancs.
BBI12 7PL. Tel: 01282 773198
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SPEAKER KITS FROM IPL ACOUSTICS

Over a 8 year period |.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 produced a comprehensive range of speakers which

will compete with the most expensive of commercial designs.
All speakers have biwired crossover kits containing high quality components and terminals.

S5TL FIVE M3TL A2 H.D.A. S3TLM METAL
TRANSMISSION LINE TRANSMISSION LINE  AEROGEL KIT TRANSMISSION LINE
TRANSMISSION
LINE KITS

TRANSMISSION LINE
£331.00 PLUSKITS ....... £166.00 - PLUSKITS ....... £166.00 PLUSKIT ....... £185.00 PLUSKIT .....£216.50

TOTAL KIT ........ £225.00 TOTALKIT ...£250.00 TOTALKIT....£289.50
PRE-VENEERED CABINET KITS NOW AVAILABLE. Carriage =harge extra on all kits.

e SAE with 36p stamp for PAGE SPEAKER BUILDING CATALOGUE, comprising

NG, and TESTING speakers and full technical specifications including response curves of

ST CABLES and ACCESSORIES. KITS FOR A.V. USE NOW AVAILABLE.

Wiitshire, BA13 3RS. Tel: 01373 823333

PLUSKIT .............
TOTALKIT ......... £446.00 . £331

If you would like further details please send larg
VALUABLE ADVICE on DESIGNING, BUILDI
eight kits, drive units, and details of SPECIALI

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!

Please "send my first issue of Glass Audio. T'll pay just $45.00 for six issues
i’ ES, (1 year); $80.00 for 12 issues (2 years) of the best information on tubes to be found
o anywhere. I understand that my satistaction is guaranteed!

Name -

Street & Number

Postal Code

City
Country

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

We Accept MC/VISA.

o 5
: PO Box 176, Dept. HFWS, Peterborough, NH 03458-0176 US4
G]QSS A lldl O Phone: (603) 924-9464 or FAX 24 hours a day (603) 924-9467
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BOOK REVIEW

The Tu_be Preamp

CookIBook

Allen Wright

First Edlition

VACUUM STATE ELECTRONICS

TUBE PREAMP COOKBOOK -

reviewed by tube-meister Andy Grove

is is 2 home-brew book with large
I print, hand-drawn diagrams and a
rather unusual widthways layout. It
progresses from author Allen Wright's
basic philosophies on audic design to
complete preamp circuits marketed under
the Vacuum State Electronics 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 strong grasp of electronic theory and
will understand why some of the unusual
modifications work.

This is the only book | 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 information
presented is derived from solid reasoning
and experimentation, albeit with a modest
sprinkling of fairy dust.
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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 section is where steam
will start to issue from some people’s ears.
Here, the reader is led through the
“‘Circuit Modules’ Allen uses, starting off
with the simple common cathode stage
right up to fully differential mu followers,
RIAA e.q. networks and choke input
power supplies, with advice on the sonic
quaiities of each. Again, it is assumed the
reader 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 reasoning behind his ‘Super Reg’ shunt
regulator, the differences between series
and shunt types, why the shunt is superior,
finally 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 points of
each. He goes on to cover the
development of two earlier 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 12B4 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 like this, and take
into account that this is only one person’s
view of the world.

| thoroughly recommend this book to
anyone interested in either modifying or
building valve 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

NEW
Junior Integrated Amplifier

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

“I'm so disappointed; | 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 ¢97 4912}, at Birmingham (phone
Dave on 0121 382 8615), and of course, in your own home.

Phone us for full details.

Russ Andrews Turatable Accessories Limited

€dge Bank House, Skelsmergh, Kendal, Westmorlond. LA8 9AS, €ngland
Tel: 01539 823247 fox: 01539 823317




BOOK REVIEW

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, aithough
equivalents aren’t atways 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
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output valve you are likely to find is the
6550 (yawnarama) or maybe the ELI56
(?). There are no big triodes or
transmitter pentodes whatsoever. | think
most people will find the power 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: |
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 | 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. | hope Volume 2
comes out soon @

ELECTRONIC UNIVERSAL

VADE MECU

reviewed by Andy Grove

Vade-Mecum
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w o R T H | 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

| 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..

| also stock manutacturers line ends
and ex-demo models - please ring for details

MIKE POINTER

090339980

Evenings

0903 213192

sjs electroacoustics
%W ‘M s q 5: intenstage transjorniens

wone outpul tnansfonmens
valve phono stage 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
ECCB82. Designed around a 15mA primary curent, approx 3K5 anode impedence and
slight step up ratios, they can be used with a large range of output vatves, including: 211,
845, 3008, 6080, 2A3 etc. We currently have available:

it101 1:1.5 ratio for SE output  £158 per pair
it102 1:1 ratio for SE output £148 per pair
it201 1:1.5+1.5for PP output €168 per pair
it202 1:1 + 1 for PP output £159per pair

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

Single Ended Output Transformers

type primary Z max dc max power suggested valve type price (inc)
sel07 2K5 70mA 20W 6080 £48.18
Push Pull Output Transformers

type atoaz max dc max power suggested valve type  price (inc)
pp 108  3K3 70mA 20W 6080 £58.95
pp 108  5KO 100mA 30w 3008 £64.87
pp 110  6KO 70mA 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: 2xOTX, 1xChoke, 1xMains for £190
Set 2: suitable for a push-pull 300B kit: 2xOTX, 2xChoke, 2xinterstage, 1xMains for £380
Set 3: suitable for a single ended 300B kit: 2xOTX, 1xChoke, 1xMains for £220

We also supply a full range of quality parts including: Black Gates caps, polypropelene
power supply caps, Vitamin Q 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, vaives 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.

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.

AN HIFIENGINEER

ULEY o181 470 9795

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

CIrculT DATA ON OFFER
(SEND SAE FOR LIST)
TEL 0181 504 5467

WOODFORD, ESSEX
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D.LY.

Letters

EARTH EXPLORER
would very much appreciate
rour advice about earthing and

2lectricity supply safety. | am
ising a pair of old (late 1950s)
ralve power-amps that have
*ecently been renovated by
RATA (original circuit diagram
anclosed). | like the sound
zenerally, but a persistent
problem has been the
relatively quiet, but annoying
hum which was reduced by
the renovation, but not
asliminated.

The interconnects | mainly
use are the pseudo-balanced
configuration-type described in
the October supplement; |
nave also tried Tandy
Interconnects that Eric
Braithwaite enthused about
for valve amps last year and
find no difference as regards
the hum problem. | 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

HI-FI WORLD SUPPLEMENT

discovered recently that
disconnecting the earth lead at
the mains (I3amp) plug for
each amplifier brings about
almost a complete ‘cure’ (the
residual hum is only audible
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 eliminating 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). | expect the
circuit breaker to handle the
problem on the mains side of
the power supply transformer,
but presumably a potential risk
is a failure in the HT line
making the chassis live - is that
right?

| assume the hum is

associated with an earth loop
and the mains supply of my
house which has conventional
ring main wiring and, | believe,
permanent multiple earthing
(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 a
different kind of earthing of
the power amp chassis, or
providing a guard be possible
moves? Currently | am putting
up with the hum (i.e, earth
wires are re-connected), but
any thoughts, or suggestions
which would justify my ‘cure’
would be very welcome
Guy Woolley,
Thurgarton,
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 o
earth \ circuits
point ,—

0.1uF 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. Weve found
left and right signal leads
from preamp to power amp.
will cause hum when 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

signal

ISourc

Load
return

a) Signal & return parallel

signal

ISource Load

return
b) Signal & return form a loop

DIGITAL UPGRADE

My Arcam 170.3 CD transport
doesn’t have a XLR AES/EBU P P
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(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 R$422
receiver with phono output.
The 74HCU04 (see schematic)
is used as a signal buffer with
75Q2 impedance (S/PDIF
format). The RS422 driver is
capable of driving a balanced
1102 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 75Q2 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 | use is made
by Gotham, | don’t have any
experience with other
AES/EBU cables. Comparison
between several digital 75Q
cables and the Gotham
AES/EBU cable using the
RS422, | 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

75Q CABLE

N

TRANSPORT

DAC
110Q BALANCED

RS422 RS422
X RX

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
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75 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 75 cable and
this may be taken as
sonding ‘better’. Personally,
I'would be more inclined to
spend my money and time
making up experimental
75Q2 leads from wire
samples and evaluating
them! MM

STICKY SUBJECT

|. 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 | 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 lIs 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
homn, like KEF Uni-Q,
Tannoy Dual-Concentric

Letter of

BUILDING A VOIGT
TRACTRIX

| 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 K588
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.LY. Supplement
I'l, Andy Grove presented
a simple design method for
the Voigt Tractrix horn but
is clearly afraid of the
difficulty of building one. |
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
10fc 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-
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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

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

T he

tight. A square piece of
MDF can be screwed and
taped in the throzat 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 valoe
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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 iny
lounge, as in A, and got a
more muddled and vague
soundstage than B. This
was perplexing, because
this particular room, in a

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

Month

amp ou the other hand
has expensive
transforimers and chassis.
A 3W amplifier like the
Mullard would be 1o
different price wise,
except witlr much cheaper
casework andlor
transformers. Maplin's
Millenium ibased on the
Mullard 5-20) costs £200,
but for this you get thin,
unpunched aluntinium
casework and the
smallest transformers
possible.

This well illustrates
the compromises that
must be juggled with. We
have in truth been
workiug on a low cost
kit valve amplifier for
soiue tiime viotw, output
40watts por channel.
Hopefully, the design
will published in DIY

Supplement Nol7, with
our October 1995 issue.
This was brewed up in
direct response to
reader’s requests.

We aren’t so much
"scared” of lhorn
'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 luge, very
awkward (o 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 1
dream of!). NK

with a 32degree (+/-16°)
listening window and a
90degree (+/-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

WIN A MAPLIN
SOLDERING IRON KIT
COMPLETE WITH A
LENGTH OF SILVER
SOLDER

The writer of the most

interesting DIY letter each

mounth 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 Castellain
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.

Pm 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 Audiolab 8000CDM and
DAC, Mark Levinson MLI
pre-amp, Plinius SA100 (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 |
look to develop a design? My
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speakers are electrically 2-way,
with a crossover point at 4
kHz. Slope rates are 6
dB/octave on the woofers, |2
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 H.T.

AL
EL34
S0k ouTPUT

leakage VALVE

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, 'm in
the dark about many of the
basics: while | don’t have a
problem reading and
interpreting ‘modern’ circuit
diagrams, none of the valve
symbols (and functions) were
covered at School or Tech,

| 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, [ feel like |
know the team personaliy!
Darl 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 INP
(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. 1 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 tumtables.
NK
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well as sockets and CRTs.

variety of countries around

Long 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 piated
pins are available. BILLINGTON GOLD brand comes from a

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, MULLARD, RCA, RUSSIAN/SOVTEK/SVETLANA, SYLVANIA, TESLA, THERMIONIC, TUNGSRAM and other rare brands, as

BILLINGTON GOLD RARE BRANDS

2A3 15 50 3AMP1A Tungsram Hungary 32 40  6550A GE USA 33.00
6L6GC 6 45 5C-450A STC UK 259.35  CV4003 Mullard UK POA
12AX7 5.25 5R4GY USA POA  CV4004 Brimar UK POA
3008 §0.00 5Y3GT RCA 3.90  CV4024 Mullard UK POA
811A 12.00 6BH6 RCA 2.48  DG7-32Tungsram Hungary  32.48
845 33.00 6L6WGB Syivania 15.00  ECC81 Mullard UK (CV4024) POA
6550A 11.50 6V6GT STC UK POA  ECC82 Mullard UK (CV4003) POA
E81CC 5.25 12BH7A GE 11.40  ECCS83/ECC803S Tesla 13.13
E81CC-01 9.50 12E1 STC/ITT UK POA  EF86 GEC UK (CV4085) POA
E82CC 4.50 13E1 STC UK 135.00  GZ32 Mazda 8.00
Egggg:g] g-gg 85A2 Mullard 5.93  GZ37/CV378 Mullard UK POA
EBBCC 7 P 50 807 USA POA KT90 Yugoslavign 45.00
B s s 5687WA RCA 6.45  PL519 ECG Philips 5.95
ECC82 4.50

I e 50 YUGOSLAVIAN / ETC

EL34 9.95 6CG7 Yugoslavian 6 75 CC83 Yugoslavian 3.09
EL84 3.60 6X4W Raytheon USA 3.60 ECC85 Tungsram 3.30
KT66 9.50 5751 (USE ECC83) ECL86 Tungsram 3.45
KT88 18.50 6336A Penta USA 58 .50 KT90 Yugoslavian 45.00

RUSSIAN/SVETLANA
.50

6AS7G 4

6B4G 27 .00
ECL82 2.25
Sva11-3 22.75
Sv811-10 22.75

Try us for ALL Russian/Svetlana valves

SOVTEK

5U4G 3.60 ECC83/12AX7WB 3.50
6LEWGC 6.00 EF86 POA
6SL7GT 2.50 EL34G 6.20
6SN7GT 4.95 EL84 1.99
12AX7TWA 3.50 GZ34 5.40
12AX7WB 3.50 GZ34/5Y3GT 2.90
5881/6L6WGC 6.00

300B Silvertgne 60.00
ECC88 3.90
EL34 7.00

. 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 ECC83, EL34, EF86, etc, suitable for pre -amps:

-
I =2 N=00WWw
o
o

- Ceramic, skirted, chassis, screening can;

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

NNO =
S
(=]

We supply sockets for all valves listed 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 subsject to fluctuation: please check before placing your order.
We stock over 3000 valve types and 400 types of CRT. Please ask for our free 50 page catalogue of valves and/or our CRT catalogue.
Payment is accepted by:
ACCESS, AMERICAN EXPRESS, DEBIT CARD, JCB, MASTERCARD, VISA, Bankers Draft, Bank Telex, Eurocheque and Cheque (UK only)
MINIMUM ORDER: UK £50.00 + VAT & Carriage. Export £100.00 (US $150.00) + Carriage

A
BILLINGTON

EXPORT LIMITED TEL: (0)1403 784961
w

1E GILLMANS TRADING ESTATE

BILLINGSHURST

WEST SUSSEX RH14 9EZ UK

FAX: (0)1403 783519

VISITORS STRICTLY BY APPOINTMENT PLEASE




LMER 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 ‘M2,M4, M8’ etc as required.

Price list and Order Form for CVC PREMIUM Audio Valves

PRE-AMP VALVES RECTIFIERS Unit Price | Qty [Total Price

Unit Price | Qty [Total Price] EZ80 4.00
ECC81/12ATIWA 5.00 EZ81 4.25
ECC82/12AUTWA 4.50 GZ32 7.00
ECC83/12AXTWA 5.00 GZ33 7.00
ECC85 5.00 GZ34 6.00
ECC88 4.50 GZ37 6.00
ECF82 5.00 S5U4G 5.00
ECLS82 5.00 SV4GT 4.00
ECL86 5.00 SY3GT 3.50
EF86 4.50 SZAGT 3.50
E8OF Gold Pin 9.00
E81CC Gold Pin 6.20 SOCKETS ETC Unit Price | Qty [Total Price
E82CC Gold Pin 6.20 B9A (Chassis or PCB) 1.60
E83CC Gold Pin 6.20 B9A (Ch or PCB) Gold 3.00
E88CC Gold Pin 7.20 Octal (Ch or PCB) 1.80
6EU7 6.00 Octal (Ch or PCB) Gold 4.20
6SL7GT - 4.00 4 Pin (For 2A3, 300B) 3.30
6SN7GT 4.50 4 Pin Jumbo (For 211 Etc.) 11.00
6922 5.00 4 Pin Jumbo Gold (For 211 Etc.) 15.00
7025 6.20 5 Pin (For 807) 3.00

7 Pin (For6C33C-B) 4.50

POWER VALVES Unit Price | Qty [Total Price Screening Can (For ECC83 Etc.) 2.00
EL34/6CA7 7.50 Anode Connecter (For 807 Etc.) 1.50
EL34 (Large Din) 8.50 Anode Connecter (For PL519 Etc 1.60
EL84/6BQ5 4.00 Retainer (For 6L6WGC Etc.) 2.00
E84L/7189A 5.50
KT66 9.20
KT77 12.00
KT88 12.50 MATCHING CHARGES £
KT88 (Gold Special) 19.80 POST & PACKING (UK) £3.00
2A3 (4 or 8 Pin) 14.50 TOTAL EXC VAT £
§(‘)éB 2(2)‘5’8 VAT @ 17.5% (UK/EEC ONLY) £
6C33C-B 27.00 TOTAL TO PAY £
6L6GC 6.50
6L6WGC/5881 8.00
6V6GT 5.00 Please make cheques payable to:
6080 12.00 ‘CHELMER VALVE COMPANY’ or pay by .
6146B 10.20 ACCESS/MASTERCARD/VISA Please give details:
[TTITTITITITIT]
6550A 11.00
22;3\\://3 :ggg SIGNATURE: ................... EXP.DATE: ..o
7581A 11.00 NAMEZ .................................................................................
807 8.00 ADDRESS: ...
811A W00 8 NN Y e L
812A 34.00 M TSNS i o e oo s s S
845 30001 | PostCode: .........o.oovvvvn
Total carried forward .

VALVE AMPLIFIERS SOUND BETTER STILL WITH CVC PREMIUM VALVES!
130 New London Road, Chelmsford, Essex. CM2 ORG. Tel: 01245 355296/265865 Fax: 01245 490064






