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. MER 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
ECC81/12ATTWA 5.00 EZ81 4.25
ECC82/12AUTWA 4.50 GZ32 7.00
ECC83/12AX7TWA 5.00 GZ33 7.00
ECC85 5.00 GZ34 6.00
ECC88 4.50 GZ37 6.00
ECF82 5.00 S5U4G 5.00
ECL82 5.00 5V4GT 4.00
ECL86 5.00 SY3GT 3.50
EF86 4.50 5ZAGT 3.50
E80F 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 £
g(l)(l)B 2(2,28 VAT @ 17.5% (UK/EECONLY) £
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 puy.by !
6146B 10.20 ACCESS/MASTERCARD/VISA Please give details:
[TIITITIIIIIITTT]
6550A 11.00
6550WA 13.50
6550WB 13.50 SIGNATURE: ................. EXP.DATE: ..o,
7581A 11.00 NAME: e s e
807 8.00 ADDRIEESSE,. . . o . et e pe S o
811A OSONTI HIE e s s P L R e R
812A (0 e | I N oyt T o
845 3000 [ 1 e, Post Code: ......ccovvvrennn,
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
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fication of these projects can only be guaranteed on kits bought

on or use of any of the designs published.

bility for accident or injury arising from the constructi
d test procedures. The performance and speci

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

Audio Publishing Ltd and World Audio Design Ltd accept no responsi
directly from World Audio Design Ltd.

Hi-FI WORLD SUPPLEMENT

ontents

KIT NEWS

All the new goodies, including valves, components and services for the DIY
hi-fi enthusiast.

BUILD AN ACTIVE DIPOLE
SUBWOOFER

Following our feature on matching the dipole Celestion SL6000 subwoofer
system to Quad’s ESL-63 electrostatic loudspeakers, we develop an easy to
build system for the DIY enthusiast.

KNOW YOUR POWER TRIODES

Ever wondered at the marvel of triode amplification? Well wonder no
more, here's a special feature explaining how the triode was developed
along with a detailed explanation of five of the best.

BOOK REVIEWS

KILLER CAR STEREO ON A BUDGET

How to turn your average factory supplied car stereo into a killer sound
system - at an affordable price.

ULTIMATE AUTO SOUND

Written as a follow up to Killer Car Stereo, this book shows you how to
lift your car stereo performance to new heights. There’s even a chapter on
competition level systems, if you're into sound-offs.

DIY LETTERS

Write to us for expert advice on all areas of DIY hi-fi. Your chance to tell
everyone about your latest design to conquer the world of hi-fi.
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Hart Audho Kits and tactory assembled uts use the very best audiophite componests in
curcult desiges by the renowsed Jotn Linsiey Hood o give you unbeaable performance
sed unbwissabh wawe for moavy
We e 2watys lod tiw Boid for Sy home canstiuction lo pro'ssond standards. even in
the sixties e were using eastly assembled prined circuits when Heaihki in Ameica wére
stlf using lagheaids! Mary peres of sxpeence ang imnwalign. ng bagk Jo s wary
Drstlal dod By (3i5wes gues o Jnrampisbie thsgn expartis in fhe nengs e
heme consire e cuirent range of Hertwils is designed o gwe you all the companents
a métching sasemble of andio exsellen-e

K1100 AUDIO DESIGN 80 WATT POWER AMPLIFIER.
T (aresst ot Lias'ey Hood designed amp wher IS the hagshp o ou range e ty
106" pewerhouse for your uitmate hih system. This kit is yaer wap & et £X performance
ot bargn bagwmest prees Ungun chsion Aurms such 35 by FE stabihsed powe:

Supples g e impitis Worlg s pctesmiss weh e isly aod torspiency
G W e 8 e s HART quiy of camponsats and sgse of construsion
Ussfut oplioas am 2 streo LED pewer meter and a ersatile passive liont end ghieg
Wt 0uts. wih ALPS pastinan Blag Ve isw st sotem and b oty
Construchian, s wry wmple id ynioyabie wih 2 e (N worm donw for o e
I IS pre-Peemenieg. sewdy 1o insiant uss! All wérsions are avaitable with Standsrd
Compoaents or spwxaty aected Supsr Audophile companents at £29.60 extra per
channel, ples £2 4041 s wat o 1900 Gold Plaed speaisr fermaals

K11008 Complete STANDARD Arspiiber Kt £395.21
AT1008 Fatlory Assembred £499.21
K1100SC Compiste SLAVE Amglber Kif £ £333.62:
AT100SC Faciory Assamived £422.62
K1100M Comp'ete MONOBLOC Ampliter Kit £261.20
AT100M Factors Aemmbled £329.20
RLH10 Rge des! Amphle 11 4 £4.50
KI100CM Connasraction Mases! swth full parts hsts £5.50

K1400 AUDIOPHILE PREAMPLIFIER. A rsthie otva high quably prsmp mih s
han sever 1npuls ak swiched by seaied hgh quably Eys Sepaatt tape oulput sewction
Class “A" headphare outpu! for Iwo phones Lo 2 long ling dnve fecitly

Standwed Kt
K1400T Kt winr Tr,

£343.49

o [ow £396.41

“CHIARA" SINGLE ENDED CLASS 'A” HEADPHONE AMPLIFIER.

Frst Widuie s dopew vt v 3000 Range” ot kits This N1 promdes 3 hgh quasly
Dhow ewipe! lor thuse many amphfiers that do not have one Eastly installed with special
1 thidegh ey % unil draws 45 powes rom our naw Andask Wtra Hhgh Quatly howar
st Hat mrbox 1 s By w:
feqwny resparst L dstsrtian sag TugCably I oe assosuies Wi designs from
the rbcows Jobn Linskey Hood Pre-teeminated intercomecting laads and PCB mounted
SO ST S iy e’ sng 7-D08( dgaostcs provel wsual indeaton
0f Supply W%l Yovew s b controls are Alps B Vewe” compomsts
Very easily butk aen by begmass: since all compommnts it deectly on the single prined
CICI! bowrd and [t ' 10 conntongl wning whatsames The kit has sery dvided
PRSI pag e s wih 3 4o o Hart ittt N ssiger £ o3 250 by
Supphed [aciory asswmbnd it tested Sefing fo: dess than the ot cost of all the
composmals. if oy wave beught Mparakely, this unit represents incrediie
o L ety e S o wini o e hosmanoss addan to any
Il system

K2100 Complete it £109.50
K210054 Sexies Audop'se wrsion wih seiected audaphite
Compumts £112.46
AZ100SA Factory Assembled and Tested “Chiara £149.45

00y Ary vt Bl

K3565 “Andante* Audiophile Power Supply Ki 1o suit £85.42
A3565 Factory Assembled and Tested “Andante £128.42
Special Otfer, Both Unds in Kit Form togethee with SA version “Chiara” i ma-ns and
DC Supply lead ONLY £184.92
Factory Assemb'ed and Tesiod OMLY £267.88

K1450 MAGNETIC PICKUP PREAMPLIFIER KIT fezhures 2 loally discrete composent
implementalion wth the supenor sound of the Stunt Feedback concepl High quatily
Companznis kitiag fp an advanced dpuble sied pranled crreil board make fhs 2 product af
gy Mg of chrology it you wel be prou 10 own. Meserihiz'ess v i our siep by
Step instruahons 1t S wry easy and satistying lo assemble The Mgher curment consumplion
of this it maaas that it s best powered by our new Andante Audio Power Supply, tlselt
I ddianind pee of techaology in a matohng case This sspples the suparbly smopthod
0 Stapsnd uppiy ves o by ny swvsitve preamplier and festuses 2 hfly potted
Hi gradte lorowdal ransformer along with a Special limited shilt earthing system for hum free
opwaan The K1450 s Sutabh lov 2l oy onl and mowng magest itweschurs this
U s espessly aammended f6: a3 wh ket she wry best from the modern
qunzrahan o low aaiput gh guaity mowing coW ransducers
This magniiowst kit comes cnmplede with al perts 1eadly 1o assembie insige the fully
12t 228 x 134 x B3mm s Conws weth 'n] sy o o, estrucions as well 35
o Hust Gandl 1o PCB CoTstruction we even thro in enosgh Hart Audogude Sttve
Soider to construct your kit!
K1450 Complete Kit
K14505A Aud aph = Kit

£111.58
£133.94

Why nof buy e repin's and cansiruction manes’ to* e kit you are imeresiod i 10 see
how ey o5 & busd o own equipmn[ne HART way The FULL cost can be creddeq
08 5[ s gt wf putc s

ALPS "Blue Velve!” PRECISION AUDIO CONTROLS.

Now you can hrow out thase agisy B ealened carbon pots and replace with ine real hi-h
COTponEns omy used seicciivaly e e very fop gt of Worid class amplifiers The
Improvement n raok accuracy and malchmg really is incredible gwang bettr tonal batance
between channels and rock safi image stabuly '

MANUAL POTENTIOMETERS

2-Gang 100K Lin L£15.67
2-Gang 10K 50K wr 1004 Log £16.40
2:Gang 10K Spese! Bsamee. zero crosstatk and Zéro centre fess £17.48
MOTORISED POTENTIOMETERS

26ang 20K Log Velume Contro! £26.20

2-Gang 10K RD Special Balance zero crossialk and less than 10% loss i cectre
position £26.98

SOLDERING
The si2e of modern compasents makes the night soldering equipmen essential for good
reseils Everything we offe we actually use in our own workshops! See our Lists fo' the
[ ™ g
845-820 XS240 ANTEX 240v 25w Soldsing lron This is te ides Moth-purpose iron as
the bt is designed to otally surroued the element giing the bes! het lranstes This
excollent dsgn e means it sthesgh § 1s small 86 hacdy enough fo: megem
COTpoRents is Mwating capacdy s bwit than g ans of conmetions oo asluchon
Excellent Valys 09
845080 ST Lightwesgy’ Soldering ron Stand. Thrs has prowision for the classc damp
spacge to bt wpng £3.95

HART SUPER AUDIOGRADE SILVER SOLDER
Hart Super Audogmds Sitser Soid hes bese spe iy lormudatod o the seriges
audhopiie Nof onry does 1t g Deacithy' sy 4o ke jonis bt il s designad 1o melt &
normal sokderng lemperatures avouding the possibility of thermal damage (o companants
Or s nexd for special Ingh tempersture irons A wery law resisoe Kux makes pestect jomls
easy bul ekmengtes the néad lor bozrd cleanng ate  sevy

B845-007 3mirs 225WG in Hart Mint Tubee 5.9
845808 100g Reel Spesial Valve Grade svg 2.9
845-00 100g Preaision PCB Grade 225wy £14.75

845-110 100g Ree! Supertine 24swg lor ultra precise control and easy working £21.45

Hart Audio Kits -

Your Value for Money Route to Better Sound

2 Penylan Mill, Oswestry, Shropshire, UK. SY 10 9AF
Phone 01691 652894 Fax. 01691 662864

32W VALVE AMP TRANSFORMERS
Specad' settoro dal banstormers 2 ouiput & 1 mawss kv B “Hol Audo Power" valve
ampier dwign describad i the Oct 1995 issue of “Weeess World” Total w4skg

Speoe price for the el £99
Post 38
Provocapees of Aticle by Jof Macay'sy 7

TECHNICAL BDOKSHELF
“AUDID ELECTRONICS” /{ Linslzy Hood
Now entrrely re-witten by the masiz- hmasif this new book cowers the underlying udio
'6CHQurss and QpME In s e 19, ferwrs pows ouipe! stiges dgal audio, test
SINAS 200 Ipagspeanr CrosSDe” Systes
1SBY 07516 2181-8 £18.99*
“THE ART OF LINEAR ELECTRONICS. " J. Linsley Hood
The detdn b sctiants gad 260 book Leam how Ip read circult dkagrams and
70w Wit i how Iy are desgnag 1o gwe the best sound. The standard
rolerenge Vo M wiki whck or are interested in s held

0-7506-0866-4 £16.95*
HART Exclusive! FREE amendments sheet with each copy.

“THE ART OF SBLDERING” R Brewste

Absevsten wssaniel readng for anyone who ever pieks up asoldseing on

1SBN (0-65935 324-3 0 £3.95

“ACTIVE FILTER COMEBOOK™ Don Lancaster

A e e ik intomangs 40 M cacCulabon on construode o Low-pass hgh pass and
band-pass filtrs using Bessel Chetyshev and Buterworth {opologies

BKSH4 k
“HOW T0 USE DSCILLOSCOPES & OTHER TEST EQUIPMENT” A A Penlol
BP267 £350

“THE LOUBSPEAKER DESIGN COOKBOOK” New 5th Ed Vance Dickason
All e infaratiso you nead te build your new super loudspete system
15BN 1.882580-10-9 £25,95*
ELECTROSTATIC LOUDSPEAKER OESIGN ANO CONSTRUCTION Rosaid Weg
This classic. describes the important parameters of an elechostafe spezker and indheares
how each affects pertormance
BKT6

£18.95
“THE ELECTROSTATIC LOUDSPEAKER DESIGN COOKBOOK™ Fogs P Sentters
Thrs new b Lames Jou 1t ikiough o the theary of slectrastanc foudspeakers fo
eds-Gn Juadenss s’ seastriahivn wso coesring polinsing supphies and
wphie NGy Al chiaple 2iso Couers ransiissige b wonis asgsies

'SBY. 1 amaR -1 £24.95°
“BULLOCK ON BOXES™ R M Bullack lil wei Robert Wik

Easy 1o read quitk for anyone méerested in Ioudspeaker enclosures theorehe! calculations
and practical bulding and is now considered 35 one of e eiassics 80t Sbvc!

BKAA8

.4
LOUOSPEAKERS; THE WHY AND HOW OF 600D REPROOUCTION" GABnggs
The 1949 Classic on the whale subyzct of High Figelity reproduclion

0-9624-1913-3 £8.95
VALVE & EARLY CLASSIC BODKS

THE VTL BOOK David Mankey

Comprehensive modern bosk on the use of valves

Bt £17.95

“VALVE AMPLIFIERS™. Morgan Jones
An easy to read magem book on the sutysct of valve amplitiers which goes ihrough the art
with vety ittie Meory and a great deal of practcal iormation if ‘you Mecca 1s where valve
amplfiers ae e s 1S your Koran!
RRP £25 Ou P
MULLARD TUBE CIRCUITS FOR AUDIO AMPLIFIERS Mullard L1d
ADIY classe. wah whast el diagrams, perts hsts and performance data.
BKAR?

THE WILLIAMSON AMPLIFIER.” 0. T. N Wisamspe
Fon Rod 1947, a cult alassic power amplifier des g7 repnnted from Wirel'sss World
0-9624-19184
AK APPROACH TD AUDIO FREQUENCY AMPLIFIER DESIGH. GEC
N e Har srmentien vawr ampiter oecuss Pom S 1100 Wats Full of gevape
INDTRAGH 00 it \ahee wz wl) w2hvm Spceibaatons and base connaction dagrams
1.862580-05-2 £18.95
AUDIO ANTHOLOGIES, collected articles from Audio Engineering magazine. Six
volumes covering the days when audio was young and vaives were king! All
edited by C.6.McProud. All are £13.95.

VoLt
The frst of s s 2udlo ampifers. preamps tuners and Speaters aker the war. 38 of the
bestanic'es bam 1947 - 1949 BRAAYT

voL2

1950 - 1952 BKAA3/2

voL3
43 arictes 1962-1955, 7 power ampiers 18 preamips and 12 foudSosters Anothe

10%8! proposal for an oulpu! transiormerfess 25 Watt vakve. imphter BIAAY3

VoL 4

.5

£13.95

4 anholes from 1955 - 1957, Designs for 12 amps and preamps and 6 doudapsars
BiAAY4

VoL 5
48 articles from 1956 & 9 BKAAYS
voL &

38 arlcles fom 1950 asd 1961 BKAAYS
“AUDI0 ANTHOLOGIES™ Specsal Offer
All six for only . £79.00
“PRINCIPLES OF ELECTRON TUBES™ Hertwrd J Awch PHD

Reprm of 3 1941 dexthoo o ghe werkiegs @' vawes: The use ofwsives in ciass A A8
aad C operation Is covered with sample o Cols, topologhes and distortion.

BKAAH £21.95

SPECIAL OFFER. With all boak arders over £15 we will sugply FREE on request. 3 John
Liesey Hood movograph envted Digal v. Analogue Bissk Disks ov Stker?”

Postaye on books is £2 (£3.50 for heavy books with “) maximum in UK £4.50 for
any number. any sizé! No waiting!, Al fisted books are normally in stock!.

Ordering your HART kit s easy, simply post, telephone of fax YOur or
expiry date. Your daytime phone number is useful in case we need lo
welcome and we can send anywhere in the World. Post on UK orde

der anytime. Let us know what you require, with your name, address, cheque or credit card number and
get back to you. If you need further information on our kits just ask our FREE lists. Overseas order are
rs up to £20 is £1.50, over £20 - £3.50. Express Courier £10.

QUALITY
AUDIO KITS

|

24hrs SALES LINE

01691 652894 INCLUDE

ALL PRICES

UK/EU VAT




KIT NEWS

SVETLANA SV6550C

Svetlana Electron Devices Inc. of
Alabama, has been testing different
versions of the 6550 manufactured in St.
Petersburg, Russia.

This has resulted in the SV6550C,
combining the best aspects of the
versions sampled, which, they claim, has
greatly enhanced sonic performance.
New features include: increased peak
cathode emission from new cathode
materials, gold-plated grid and a new tri-
plate anode. They are available now,
price is expected to be £35 each. The
marketing and engineering section,
based in California, can be contacted at:

Svetlana Electron Devices
3000 Alpine Road,
Portola Valley, CA 94028
USA.

T 415 233 0429

VALVE TESTING SERVICE

GT Audio are now offering a valve testing
and matching service. The service has
been set up to help enthusiasts who buy
new or second hand valves without
knowing how good/well matched they are
compared to other valves. In some power
amplifiers performance gains can be
achieved with matched pairs/quartets. Also
in the smaller B9A valves like the ECCB83
the performance of each triode within the
glass envelope can be wildly different.

HI-FI WORLD SUPPLEMENT

Prices for testing are 50p for small
single triodes and pentodes, £1 for
double triodes and output valves. Each
tested valve is labelled with values for
mutual conductance and current
consumption.

GT Audio

5 Upper Road,
Higher Denham,
Bucks. UB9 5E)
= 01895 833099

DEFINITIVE AUDIO
INNOVATIONS

Definitive Audio is providing a power
supply modification service for Audio
Innovations’ amplifiers. The replacement
power supply uses a GZ37 valve
rectifier with a choke input filter and
attaches to the Audio Innovations
amplifier via an umbilical power lead.
This replaces the solid-state, diode-
rectified circuit used in the Audio
Innovations amplifier but retains the use
of its power on/off switch. Price is £550.

Please remember that any
modification made to a piece of
equipment will invalidate its existing
warranty.

Definitive Audio

63 Berriedale Avenue,
Hove, Sussex.

T 01273 208649

VINTAGE AUDIO LAUNCHES
VA30 MODULE

To be produced in Vintage Audio’s new
Dyfed factory, the VA30/20 amplifier is
based around a VA30 valve
manufactured specifically for the
company by Richardson Electronics of
the USA. Except for the UX4 base being
replaced by the international 8-pin octal,
the valve is similar to the famous
Western Electric 3008.

The main chassis assembly of the
amplifier is constructed of silver-plated
2mm and 3mm solid copper. Four
6SL7’s are used for pre and driver stage.
The single-ended output transformers

are manufactured by Gardeners
Transformers in Dorset to Vintage
Audio’s specification.

A matching power supply unit, the
VA30/psu, is available. Budget versions
of both are on offer, using more cheque-
book-friendly off-the-shelf components.

The VA30/20 and the VA30/psu are
built to order and cost £1435 and £955
respectively; the economy models are
priced at £545 and £358.

The Vintage Audio Co.
Brynhelygen,
Eglwyswrw,

Crymych, Dyfed,
Wales. SA41 3SS

= 01239 891448

MARCH MADNESS AT S§)S

In double celebration of their second
anniversary and their appointment as
European representatives of Hovland
Musicap, SJS Electroacoustics is having a
winter sale.

Until |5th March ail cash orders
received for their output, interstage and
mains transformers, power supply
chokes and Hovland MusiCaps will
qualify for a 20 per cent discount. Credit
card orders qualify for a discount of |5
per cent.

There are fifteen standard designs
for single-ended output transformers
and twelve for push-pull. Hovland
MusiCaps’ Film/Foil Polypropylene
capacitors are available in values ranging
from 0.01 yF to |OpF.

A complete catalogue is available
from:

SJS Electroacoustics
Ben-Dor,

Lumb Carr Rd,
Holcombe, Bury,
Lancs. BL8 4NN

T 01706 823025

FREEPHONE RUSS

Russ Andrews Turntable Accessories
has improved its service to mail order
customers by providing a freephone
number (0800 373467) for orders and
enquiries.

APRIL 1996 E




ACTIVE DIPOLE SUBWOOFER

AN ACTIVE DIPOLE
SUBWOOFER

Dominic Baker describes the

design of a subwoofer for

Quad’s ESL-63 clectrostatics

A flurry of correspondence followed
our dipole subwoofer project in the
December ‘94 DIY Supplement. We
gave details of a unique active crossover
that married Quad electrostatics to
Celestion’s SL6000 dipoie subwoofer.
But the Celestions are no longer
available, so you wanted to know how
you could build your own.

We set about designing a system
that could be built around modern drive
units available today. First we had to find
a large, high power driver capable of
surviving the huge power required in a
dipole subwoofer system. Beyma and
Precision Devices sprang to mind, both
known for their superb high power bass

n APRIL 1996

drivers. But they are expensive too, so
much so that it would put the system
out of reach for many enthusiasts.

This quickly brought our sights to
bear on our final target. To keep cost
down, a single driver needed to be
found to replace the twin-driver
Celestion system. A good cost saving
could be made straight away, although
some output level (volume) is sacrificed.
With only one driver per channel rather
than a pair, the system is not quite as
powerful, but this is not a problem in a
medium size living room, where a
smaller, simpler system is more
appropriate.

We also needed to find a driver with
high sensitivity, because dipole
subwoofers absorb a lot of power.
There would be little point keeping the
system simple if powerful and costly
ampiification was needed. Problem is,
higher sensitivity drivers have lighter

cones and a higher resonant frequency,
which limits bass depth, so there’s a
trade off here.

We had to find the best compromise
available. Audax’s PR330MO, a |3” driver
from their professional range, seemed to
fit the bilt nicely. Sensitivity is massive at
98dB, comparable to the 12" Beyma
drive unit which was one of the highest
sensitivity drivers | know. But with a
slightly larger cone the Audax looked
better able to shift air in volume. And
the resonant frequency on paper was a
low 28Hz; | couldn’t find anything of
similar sensitivity that could rival this
low figure.

Best of all, the Audax driver was
considerably more affordable than
anything comparable. This looked to be
a super driver, so without further delay
a set was ordered and experimentation
began. Here’s how we developed our
dipole subwoofer system for you.

HI-FI WORLD SUPPLEMENT



ACTIVE DIPOLE SU

TECHNICAL

DESCRIPTION

The Dipole Subwoofer

Our dipole subwoofer is effectively a
drive unit working in free space, although
in practice it is mounted on a compact
baffle. There is no cabinet to ‘hold in’ the
energy from the rear of the cone, so the
sound pattern behind the dipole is
identical to that in front, but out-of-

Frequency Response

10Hz S00Hz
Electronic equalisation lifts the driver’s
output by 6dB/octave

phase. This energy from the rear cancels
the front resulting in a 6dB/octave roli-
off. Because our practical baffle is small,
bass rolls off from around 200Hz down,.

To counter this bass roll-off, it is
necessary to electronically equalise the
response with a +6dB lift. If the driver’s
response on the open baffle falls by
6dB/octave, and you add-in a
+6dB/octave lift electronically the net
result should be a flat response. You can
see the near field response of the
equalised driver in the plot above, along
with the unequalised response.

The Drive Units

Because we wanted to produce, for the
DIY enthusiast, a more affordable
speaker than Celestion’s SL6000 system
we chose a very high quality heavy duty
bass driver, a 13” Audax unit. Celestion
use two 12" drivers per channel in a
double-dipole arrangement, each pair
push-pulling together. We chose to use
a single, but slightly larger cone to keep
cost down. This means that our system
works in medium size listening rooms
typical in the UK, for larger rooms the
drivers could be doubled up.

The PR330MO bass driver used is from
Audax's professional range. It is very
powerful, with a high sensitivity of 98dB.
Because a +6dB/octave lift is applied
electronically to counter the losses of the
open dipole, caused by cancellation, a lot
of power is needed. Use of a sensitive

HI-FI WORLD SUPPLEMENT

driver like the PR330MO makes the
system suitable for a wider range of
amplifiers, although you should still be
looking for at least |00watts. The only
downside of using a lighter and more
sensitive driver is its higher resonant
frequency, which limits downward
extension.

Frequency Response

SHz 2kHz
The origina! crossover for the Celestion
SL6000s with our subwoofer. We limited
bass extension to improve performance
and power handling.

The Crossover

Our crossover was designed to smoothly
integrate Quad’s ESL-63 electrostatic
loudspeakers with Celestion’s SL6000
dipole subwoofer. Because we wanted to
offer a more affordable, simpler system
for DIYers, a few changes had to be
made to the electronics.

When we first fired up the system
with the original crossover the results
were as I'd hoped: wonderfully deep,
clear and extended bass. But really deep
bass at high levels on a recording could
bottom out the cones, causing distortion.
Here there were two problems. Firstly,
the single cone was having to work too
hard to reproduce the lowest bass,
running out of excursion. Secondly,
driving the bass unit below its resonant
frequency increases distortion.

The solution was to limit lower bass
electronically. The original crossover
filtered out low bass below around 20Hz
to prevent cone flap and ‘speed-up’ the
sound. Measuring the impedance curve of
the PR330MO it was found that the
resonant frequency was around 26Hz. By
changing the values of Cl and C2 on the
original circuit from 0.33pF to 0.1 uF, the
lower limit was raised from 20Hz to 30Hz,
or just above the resonant frequency. The
reduction in cone excursion at lower

frequencies improved power handling
greatly, allowing high levels to be

reproduced in a medium size listening
room. Bass was also cleaner and faster

Impedance

OHz 500Hz
The peak in the impedance plot indicates
that the resonant frequency of the driver
is 26Hz.

still, the cone no longer being forced to
operate below its resonant frequency.

The original crossover had a peak
centred around 140Hz. This again added
useful speed and upper bass kick in the
SL6000 system, compensating for losses
in Celestion’s bass driver.

The high-pass section of the crossover
was designed specifically for the Quads,
the 3dB lift at 225Hz equalising their
natural roll-off. if you are interested in
building the dipole subwoofer system but
aren’t using Quads, the 3dB lift could be
removed for better compatibility with
normal box loudspeakers.

However, this will depend on which
loudspeakers you have. For example,

Frequency Response

20Hz S00Hz
Our subwoofer with Harbeth’s HL
Compact 7s.
some small loudspeakers may also need
this peak, but KEF’s Reference
loudspeakers have a natural lift here, so a
cut would be more suitable. | measured
the response with Harbeth’s Compact 7s
which are quite flat in the bass and the lift
can be clearly seen. Although the results
were very favourable, the thickening in
the lower midrange was audible. Here a
flat filter would work better.
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TECHNICAL & GENERAL

Some Necessities - From the Original Classic Turntable Specialists

Connoisseur P&P
BD1/2 Drive Belt 10.25 1.85
BD1/2 Motor Suspension kit 13.95 245
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 carriers (sliders) 10.25 1.85
Idter Wheetls 9.85 2.25

¢ ripti I
Original Thrust pad assembly 10.25 2.25
Originat Idler tension spnng 2.95 1.85
Original Speed control disc - 401 13.75 2.20
Xeroxcopy Owners Manual 301 incl. full size
mounting template 7.85 1.85
Xeroxcopy Owners Manual 401 inc). full size
mounting template 5.70 1.85
Replacement Intermediate drive wheel 19.95 2.85
Replacement 301 control 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 set4.70 2.25
Recommended Lubrication set -
early 301/standard 301/401 - please specify 5.60 1.85

Goldring/Lenco
Idler wheel (lock-nut or clip fixing) 19.95 2.85
Arm Pivot bearings with instructions 8.25 1.85
Spindle/Main bearing assembly complete 24.85 3.85
Headshells from 21.95 2.55
Instruction books from 4.20 1.85

Thorens
TD.124 series
Idler wheel - original 27.50 2.85
Idler wheel - our redesigned replacement 15.35 2.55
Drive belt 15.25 1.85
Chassis spring suspension
(replaces “mushrooms’) 13.85 2.55
150/160 series
Drive beit 10.25 1.85
Suspension springs (-1%), (Std),(+1%) set 11.85 2.55
Suspension bushes set 12.50 2.25

r from 16.90 28 5)

i
Cecll Watts Dustbugs/Parastats/ {spares incl. Preener wicks)
Cartridges and styli for 78s & Mono LPs in addition to current Stereo LP
TECHNICAL & GENERAL PO Box 53. Crowborough,
E.Sussex. TN6 2BY Tel:- 01892 654534

AUDIO
/7 BNGINEERING N\

AU of ws at Audio Engineering wish everyone a

wery happy vmas and a sonic wew year.
And just to prove it, we will include a very high quality 18 range digital
voltmeter complete with manual and test leads, FREE!! With every pair
of our single-ended output transformers (excluding headphone OTXS),
please remember that.

This offer ends on 30th January 1996.

6 KILO SINGLE- ENDED OUTPUT TRANSFORMERS
All BUILT ON A 2 1/2 “ STACK OF IMPERIAL E & | 120 LAMINATIONS
TOP SHROUDED, DROP THROUGH, INCORPORATING ANTI- MAGNETIC
INSULATORS COMPLETE WITH FIXING BOLTS AND AMPLIFIER CIRCUITS
WHERE POSSIBLE.

2200 / 8Q @16.58 TO 1 TURNS RATIO

2300/ 8Q @17 TO 1

2500 / 8Q@17.6 TO1 KT88 TRIODE CONNECTED
2700 / 8Q @185 TO 1

3000 / 82 @19.36 TO 1

3200/ 8Q @20 TO 1

| 3500 / 8Q @21 TO 1

4000 / 8Q@22TO 1

5000 / 8Q @ 25 TO 1 PX25

2200 /15Q @12 TO 1 PRICE £170 PER PAIR
2300/ 150 @124 TO 1
2500 / 15Q @13 TCT) cl) pzssil | 2
2700 / 15Q @134 TO 1 GLE, How”
3000 / 15 14 TO 1 51% e, . STAY STo; VEDIOM
3200/ 15Q @145TO1 7 GET MATerBaCK AL ek, RO FrC
3500/15Q@15TO1 (O g R LESV-8112 A rONENT

Jore

4000 / 15Q @ 16 TO 1 S =
5000 / 15Q @18 TO 1 D\AGR';O\{'?A‘SSE‘;%‘S 5 30 Creave/ P
TLl

ALL ITEMS INC. P.P. + INS. PLEASE SEND S.A.E.
FOR FURTHER DETAILS, TO P ] PERRY

AUDIO ENGINEERING

57 LYNDHURST DRIVE, LEYTON LONDON E10 6]B.
\ T 0181 558 4266 /

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

It’s as easy as connecting the dots.

and a custom potted toroidal power transformer.

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

n APRIL 1996

It comes in a small package (24cm x 5¢cm 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,
ascrew 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).

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

At $449 US, the Assemblage DAC-1 offers an outstanding value in digi-

tal conversion and comes with a-Satisfaction Guarantee (return it with-

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

Connect the dots.

in 30 days of purchase for a full refund) and an Assembly Guarantee
(if you can’t get it running, we willl). We challenge you to find a DAC

7 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

A CONNECTION®

A DIVIBION OF SONIC FRONTIERS INC

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

ACTIVE DIPOLE SUBWOOFER

BAFFLES

365

ALL 25 MM MDF

dia. 284mm
390
1200 45°
(§
200
200 45°

390

A dipole subwoofer is probably the
simplest form of loudspeaker you could
ever build. We have provided plans for a
suitable arrangement, but being just a
drive unit on a baffle, there is a good
degree of freedom. There are a few
guidelines to follow which will help
ensure that you get the best
performance possible.

One of the most important is to
make sure that the drivers are securely
and rigidly fixed to the baffle. That 6dB
of bass boost means that the driver will
be working quite hard, with large
excursions. There is a lot of energy
being generated by the driver, which will
cause the baffle to vibrate. | used 25mm

HI-FI WORLD SUPPLEMENT

MDF and this seemed to do the job well,
with strong M6 fixing bolts holding the
driver,

Once the driver is bolted to your
baffle the whole structure will shake
with every bass note. Luckily, using
25mm MDF and a heavy bass driver
makes the subwoofers quite heavy, and
once spiked and seated firmly on the
floor they become rigid. If you can’t use
spikes, it may be worthwhile weighting
the baffles down. You could use bricks
in a compartment beneath the driver.

Again to keep any vibration, which
introduces distortion or colouration, to
a minimum, the baffle itself should be
kept reasonably smalil. For a given

THE PR330MO0 BASS UNITS
ARE AVAILABLE FROM
WORLD AUDIO DESIGN

FOR £145/each INCLUDING

P&P. PLEASE CALL
TEL: 0171 289 3533
FOR DETAILS.

thickness of MDF, a smaller baffle will
resonate less. For this reason keep the
baffle around the PR330MO bass unit as
small as possible whilst leaving enough
wood around the driver cut-out to keep
the baffle strong; around 30mm all
round should be enough.

If you follow these guidelines, you
shouldn’t go too far wrong. If you are
unsure, follow our plans. You can either
get a local carpenter to build the baffle
for you, or have the wood cut to size by
a timber merchant. If you build them
yourself, it is best to use glue (Evostick
Resin ‘W’ is best) and strong wood
screws to make sure the baffles are
strong.
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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 plated
pins are available. BILLINGTON GOLD brand comes from a
variety of countries around the world. We have carefully
chosen the best manufacturer for each type, with an
emphasis on the highest audio quality and product reliability. We stock one million valves including: BRIMAR, GE USA, GEC UK,
MAZDA, MULLARD, RCA, RUSSIAN/SOVTEK/SVETLANA, SYLVANIA, TESLA, THERMIONIC, TUNGSRAM and other rare brands, as
well as sockets and CRTs.

BILLINGTON GOLD RARE BRANDS

2A3 £15.00 3AMP1A Tungsram Hungary 24.00 6550A GE USA 42.00
6L6GC £9.50 5C-450A STC UK 180.00 CV4003 Mullard UK POA
12AX7 £5.25 5R4GY RCA POA CV4004 Brimar UK POA
g??i g?g-gg 5Y3GT RCA 3.00 CV4024 Mullard UK 7.50
845 233'00 68H6 RCA 2.48 DG7-32 Tungsram Hungary 24.00
65508 218:00 6L6WGB Sylvania 15.00 ECC81 Mullard UK {CV4024) 7.50
E81CC £5.25 6V6GT STC UK 5.93 ECC82 Mullard UK {CV4003) POA
E81CCO]1 £9.50 12BH7A GE 15.00 ECC83/ECC803S Tesla 13.13
E82CC £4.50 12E1 STC/ITT UK 15.00 EF86 GEC UK (CV4085) 19.50
E82CCO] £8.50 13E1 STC UK 135.00 GZ32 Mazda 9.00
E83CC-01 £8.50 85A2 Mullard S.8) GZ37/CV378 Mullard UK POA
E88CC £7.50 807 USA 8.20 KT90 Yugoslavian 41.50
ECC81 £5.25 5687 Sylvania 6.45 PL519 Tungsram 9.30
ECC82 £4.50
ECC83 £5.25
ECC88 £6.90 YUGOSLAVIAN/ETC
EL34 £9.95
EL84 £3.60 5CG7 Yugoslavian 6.75 ECC83 Yugoslavian 3.09
K166 £9.50 6X4W Raytheon USA 3.60 ECC85 Tungsram 3.45
L £18.50 5751 (USE ECC83) ECL86 Tungsram 3.45
6366A 72.00 KT90 Yugoslavian 45.00
RUSSIAN/SVETLANA EEsae & pe s SISOCKETS: L), m & |
6AS7G 3.60 Jumbo 4-pin for 211, 845, efc. £11.50
6B4G 19.50 Jumbo 4-pin, Gold Plated, for 211 £19.50
6SN7GT 3.30 UX4 for 2A3, 3008, 81 1A, efc. £1.95
Sveii-3 2275 UX4 Large Locking Type for 3008 £6.60
SV811-10 22.75 B5 UK POA
UXS McMurdo UK for 807 £3.60
Try us for ALL Russian/Svetlana valves B7A for 6C33CB 08128
B7G McMurdo UK, chassis, skirted £0.72
813 Ceramic £7.50
Octal McMurdo UK £1.20
SOVTEK Octal PCB, nylon £2.70
Octal PCB, foreign £1.20
5U4G 3.60 ECC83/12AX7WB  3.50 BOA for ECC83, EL34, EF86, suitable for preamps
6L6WGC 6.00 ECL82 2.25 - Ceramic, skirted, chassis, screening can;
6SL7GT 2.50 EF86 POA Chinese £1.20
12AX7WA 3.50 EL34G 6.20 ROESian £0.90
12AX7WB 3.50 EL84 1.99 -PCB, gold pins £2.40
5881/6l6WGC  6.00 GZ34 5.40 B9D Magnoval, chassis, for PL519 £1.88
GZ34/5Y3GT 2.90

We supply sockets for all valves listed in this advertisement

TOPCAPS || MATCHED TESTING |
3008 Silverstone 60.00

ECC88 3.90 For 2C34 807 etc £1.20 £2 00 Per Valve
EL34 505 For 12E1, 58254M, PLS19  £2.93 {£4.00 per pair}

All items in stock at time of going to press. Prices in GB pounds and subject to fluctuation: please check before placing your order. We stock over 3000
valve types and 400 types of CRT. Pleose ask for aur 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.

1E GILLMANS TRADING ESTATE

BILLINGTON BILLINGSHURST

— WEST SUSSEX RH14 9EZ UK
I ' el TEL: (0)1403 784961 FAX: (0)1403 783519

VISITORS STRICTLY BY APPOINTMENT PLEASE




ACTIVE DIPOLE SUBWOOFER

75k 100k 470k 220k 220k 400k
I AL l, Adjust Q
+17.4v ot 140Hz peak
c1 C2 75k 75k 72k 72k 1
to Bass Leve! -17.4V I Output to
oontrol Gy 15n subwoo'er
8 47n = 15n s power
5 51k ampither
® ®
i
HIGH PASS LOW PASS & L.F. EQ LOW PASS & 140Hz PEAK
The low pass filter and equ-alisation for the dipéle subwoofer. ) )
+25V LM317
DC +17.4V
IN |'bc
240 4002
1000y @
63V +30-+50v DC
8 — ——
QUAD
2-2r HIGHPASS  02%%
K tanalum SECTION
15 VN10OKM
Sn 5n
tantatum IN
| ° |
LOW PASS s ler i
POWER tantalum Pass
Gain
SUPPLY 15k — 22 et o
tantalum 100k Output
= == to Quad
e —— power
ampltier
1000y 3k9 BF244
63v
120 ® & ‘L
-25V IN 174V to low pass section
b.C. LM337 4002 D.C. -

A suitable bower supply and the active Hig-h pass section for the Quads. See Supplement No.l9 December ‘95 for further details. A

SOUND QUALITY

immediately apparent with a dipole
system is the complete lack of boxy
colourations. Bass can sound a little light
in colour (definitely not power) until you
get used to it, with no thickening of tone
normally caused by a cabinet. Bass
certainly couldn’t be termed ‘dry’
though. In fact it was surprisingly full and
warm with the double bass introduction
to Lou Reed’s ‘Walk on the Wild Side’,
clearly revealing the rich harmonic
structure and resonances of the
instrument’s wooden body.

The other great difference between
a dipole bass system like this, and just
about every other box loudspeaker,
although Castle’s Howards get close, is
its ability to follow a bass line, clearly
enunciating each note. As a bass guitar

HI-FI WORLD SUPPLEMENT

moves up and down its own musical
scale these subwoofers capture every
change in pitch cleanly, playing all notes
with equal force.

A criticism often levelled at box
systems is their tendency to ‘one note’
bass lines. This occurs when driver and
box are tuned to a particular frequency.
With a dipole the driver can span its
range free from interaction with a box.
Eddie Reader’s album benefited most
here. Where the bass normally sounds
overblown and forced, the cones
working so hard to capture low
subsonics that all above is lost, the
dipole system gave a radically better
performance. Bass was cleaner, faster
and tighter, but best of all upper bass
took on a new lease of life; it was able to

describe the tune being played. I'd never
realised that there were so many notes
there to be uncovered. Normally there’s
a wash of bass with little definition
around individual notes.

Compared to Celestion’s SL6000
system, which used two drivers for each
side, our system did lack ultimate
extension. It went as deep as any large
3-way floorstander, deeper than the
Spendor SP9/ls reviewed in the main
issue this month, but the SL6000 just
doesn’t seem to stop going. Remember
though that the SL6000 cost around
£1800 just before it went out of
production and whilst its heavy twin-
cones possessed downward extension,
they did not display high sensitivity.
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KNOW YOUR POWER TRIODES

- KNOWYOUR P

Andy Grove is your
guide to five of the
most common triode
power output valves.

discovery of Thomas Edison’s
over a hundred years ago led to
what 1s now regarded by many

as being the best possible device for
audio amplification. It is the directly

heated triode.

FILAMENT L, (|4
Experimenting with carbon-filament , ] |

electric lamps in the 1880's, Edison \ y

THE AUDION
GRID GLASS ENVELOPE

diszovered the then inexplicable ‘space
current’, an electric current which could
be made to flow in a vacuum. Placing
ancther electrode inside the evacuated
bulb, he observed that a current would
flow across the vacuum between
filament and electrode, but only if the
electrode was at a more positive
electrical potential than the filament. He
filed a patent in 1884, but left it at that,
doing no more research on the subject.

Iz took John Ambrose Fleming to
recognise a potential use for this strange
‘space current effect, and |
Thompson's discovery of the electron in
1897 to explain it. Fleming was searching
for a new type of detector for use in the
radio receivers of the time. Edison'’s
‘space current’ was unidirectional and
hence capable of rectifying or detecting
an AC signal. Fleming built upon this
principle and developed his ‘Oscillation
Valve'

Today, this would be known as a
diode. The original Oscillation Valves
were no more efficient than the other
forms of detectors, crystal recuifiers for
examp'e, of the ume. By the turn of the
century, Lee De Forest had begun to
experiment with two-electrode valves in
an attempt to improve their
performance as detectors and hit upon
the idea of placing a third electrode
inside the bulb. Originally, the third
electrode was just another metal plate,
then a perforated metal sheet and finally
a wire mesh or ‘grid’, the name that
stuck.

By varying the electric potential
applied to this grid, the ‘space current’

H APRIL 1996

Reprinted from
Basic Radio by
Tepper, John F.
Rider Publisher, Inc.
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DeForest’'s Three-Electrode Tube

can be controlled. The Audion, as this
valve was known when de Forrest
patented it in 1907, was the very first
active electronic device, since a signal
applied to the grid could be amplified. It
was developed into what we now know
as the triode. a three-electrode valve.

The ‘space current’ on which valves
rely was discovered to be a stream of
charged particles, electrons, emitted by
the hot metal filament Usually they go
through a cycle of being emitted,
hanging around for a while, and then
returning to the filament. releasing their
potential energy as a photon of hight.
These particles, however, are negatively
charged and will be attracted to a
positively-charged electrode, causing a
current to flow. If another electrode is
placed between the filament and anode
(positively-charged electrode) it can be
used to influence the electrons as they
pass by.

Making the grid negatively-charged
creates a negative electric field repelling
the electrons and reducing the ‘space
curvent’. Making the grid positive has
the opposite effect, increasing the ‘space

/orld Radio History|

current’. So, by varying the grid voltage,
we can control the current flow: this
makes the valve a ‘transconductance’
device capable of amplifying an electric
signal.

Note that the electron. the carrier
of electric signals and charge, was
discovered after positive and negative
charge and current flow were defined.
Unfortunately, they were chosen to be
the wrong way round! This means that
although the electrons flow from
filament to anode we talk of current
flowing from anode to cathode.

The directly-heated triode output -
valve is extremely linear and. below its
maximum power output levels, the
distortion is very low, even without
feedback or push-pull cancellation.
Compared to a pentode, triodes have a
much lower impedance. which translates
to better ‘speaker damping. Again,
feedback is not necessary for a
reasonable damping factor. So it is
possible to get excellent results from a
very simple single-ended amplifier with
only two or three stages. This is the
beauty of the triode

HI-FI WORLD SUPPLEMENT
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WER TRIODES

The 2A3

The 2A3 1s a | SW-dissipation directly-
neated triode with a UX4 base and 25V
dull emitter filament frorn the good ol’ U
S of A In basic single-ended mode,
power output is around tie 3-3.5¥¥
mark. This may seem diminutive, but the
2A3’s sound is incredibly open and
dynamic. Correctly designed and set up
the 2A3 amplifier is always paised ready
to react to the music signal and
produces z very tidy, silky sount.

Electrical output power could be
increzsed by push-pull operatien in
Class A or B, paralieling vaives, or by
driving the grid positive with a low
impedance driver circuit such as a
5687 cathode follower or, even
better, a transformer

The Audio Note Neirc
amplfier uses paralleled
2A3s and a cathode
foliower driver directly
connected to the grid
supplying the fixed-bias
voltage and signal drive.
There are also pienty
of vintage designs
that used the
2A3; by Brook
in the States,
for
example.
There are
sevaral
versions
of the

300B

The 300A and

The 300B, developed in Bell Labs for
Western Etectric’s cinema amplifiers, 1s
a 40W dissipation triade with a 3V dull
eritter filament and a UX4 base The
only difference between the 300A and
the 3008 is the locating-pin positior.
This valve has achieved cult statys the
world over. Its perfectly-balanced sound
quality and ease of use have made 1t
essential for the singie-ended enithusiast
and experimenter.

in SE mode, power output is usualiy

HI-FI WORLD SUPPLEMENT

2A3. bur what is

important (s the anode = TS

type. Tung-5ol nade
what is regaraed as
the test example,
which hag-a singe
anode and singlo
filament
however,

9
@ .
These .\\

are very rare

Approx full size

nd expensive nowadays
The cooking
YErsions made dy everyone el
arg. in fact, double triodes with the
two sections paralleled. As far as | can
sec, vach tricde section ‘ooks ke a type

around B-12W. More is possittle, but
usually at the expense of distortion o
valve life. Again, push-pull, paraieling
and pasitive gric drive will yeld more
power

Juast likw the 2A3, the 3006 has 2
metaliic nickel anode a'd | beleve this
contributes
particular sound. In a properiy-sorted
amplifier the 3003 excels at partraying
natural timbre and can bave renl impact
in the bass i the output transformers

N SO desree oo its

e ——
VALYE [t

2A3

WTERNAL CONNETT CNE

45 3 smaller, earlier valve.

At present. original 2A3s from
Sylvania and the like are still available but
are quite txpensive There are also the
Russitn and Chinese Golden Dragon
types In current production. | would
suiggest running the valve at 250V, but
with around S0nA current to keep the
dissipation down to 12.5W. Load
impedarnce should be approximately 2 Sk
for standard operation, power around
w

Equivalents:

The 2A3 has a few cousins: the 6A3, the
6B4C and the 6AS. The 6A3 is a 2A3
with a 6.3V filament, the 6B4G is a 2A3
with an octal base and 6.3V filament and
the BAS is 6.3¥ but has an indirectly-
Feated cathode and an octal base

Character'stics:
2= 8008 at Va=250V, la=60mA.

are up to it Poise and dynamics are also
wperh. The 300B amplifier has become
the fashion accessory of the 90s. Theie
¢ a myriad of modern designs with
various price tags ranging from circa
£1000 to over £80,000. (Guess who
mhakes the expensive one').

Western Electric used the 3008 in
several vintage smplitiers. The best-
khown is the WE9!, which used a 310A
pentode to drive the 300B. There is
anly one stage of amplification befere
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definitive audio

* BORDER PATROL Power Amplifiers.

10 Watt 300B single-ended. Wide bandwidth design with
strong bass performance and excellent dynamics.
Combines the clarity and sweetness of the best single-
ended designs with real bass power and control.

* AUDIO INNOVATIONS Valve Ampl;ifiers. Excellent
sound and stunning looks. Great value.

* HORNING LOUDSPEAKERS. Two way Lowther
based horns. Astonishing dynamics and resolution.

* DEFINITIVE AUDIO. Off-board power-supply upgrade
for Audio Innovations S500/700/800/1000 and 1st and 2nd
Audio triode amplifiers. Reduces distortion, increases
dynamic range and strengthens bass performance.

*Secondhand Equipment for sale (new price in brackets).

SME 309 tonearm. Excellent condition ~ £350  (£580).
Helius Orion II tonearm £175 (£495).
Audio Innovations $S200 pre-amp £250 (£350).
Audio Innovations S200 power-amp £225 (£500).
Audio Innovations

st Audio 7.5 watt triode £700 (£1750).

Audio Innovations

2nd Audio 15 watt triode monoblock.

Excellent condition £1500 (£3250).
Kenwood KA7050R Mosfet Integrated amp.

Full remote control £200 (£450).

Tel: Brighton 01273 208649

BLACK BOX RANGE KITS

A range of easy to assemble solid state kit
amps, with fully tested and fitted printed
circuit boards. If you are competent with a
soldering iron these kits should be no
problem. A full rebuild and sort out service

available.

AP30 Infegrated Amplifier 230.00
AP50 Integrated Amplifier 320.00

Phono Stage Fitted 70.00
A60 Stereo Power Amplifier 300.00
A70 Mono Power Amplifier 570.00 Pair
A80 Mono Power Amplifier 880.00 Pair
P50 4 Input Pre Amp 180.00
P20 6 Input Pre Amp 240.00
Phono 1 MM or MC Phono Unit 170.00
Phono 2 MM or MC Phono Unit 240.00
P.S.U. Power Supply for Phono 2 180.00

EX REVIEW/DEMONSTRATION STOCK BARGAINS, The
Emotive Statement (TES) CD Player 1000.00 RRP 2000.00

NVA, 6 Watermill Ind. Est., Aspenden Road, Buntingford,
Hertfordshire SG9 9IS
Tel: 01763 272707 Fax: 01763 271594

Musical Oasis Co

An Qasis for the home constructor

> Pair matched valves at low prices.

> Quality loudspeaker drive units from top
manufacturers like:- Morel, Seas & Kar.

> Exclusive distributor for Keswick Audio
magnesium alloy bass, midrange units.

> Custom wound & standard range of high
quality inductors.

> Passive crossover components.

> High performance loudspeaker cables &
interconnects from major brands.

> Loudspeaker up-grade components and
helpful hints.

> Treat your system to some real kick ass
bass! Now available our new active sub
bass kits for Hifi or Home cinema use.

Everything you need to build your own
high quality Hifi, A.V, Home Studio or
PA loudspeaker system.

Please call to order your 1996 catalogue.
Tel/ Fax (01977) 671823
Mobile (0421) 507842
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Riverside Audio

18, Riverside, Cambridge CBS 8HL. Telephone/Fax: (01223) 512253

Our aim ac Riverside Audio is t0 enable the
home constructor to build valve amplifiers which
combine superb sound quality wich the profesional
finish of the best high end products - at low price.
Our proven designs ensure that you get long and
trouble frec service from your amplifier. We offer
our amplifiers in various forms, from circuit
designs dhrough printed circuit boards, to full kits
and even fully assembled amplifiers for thosc who
cannot wait to listen to them

The Riverside 4040 is our integrated
amplifier. It features dual mono construction and
has five line level inputs and both 4 and 8§
outputs. The output stage is configured in the
classic Mclntosh connection, which gives stable,
wide-band operation even with difficult loud
speaker loads. The stainless steel chassis and
transformer cover are hand polished to a mirror
finish, and come with semi mart black valve cover.
4xEL34, 4xECC83, 2xECC82. A full description,
including circuit diagram, is given in our manual,
£6.50. Kic £780, fully assembled £995. .

Technical specification: dual mono
construction, 40W / channel, 12Hz to 25kHz
power bandwidth, distortion<0.1%, five line level
inputs, tape output, 230/240V mains input.

Amplifier circuit board: board only £49.50;
component pack (including valve bases), add £63;
populated board £125; full valve ser, add £45.
Power supply board: board only £20.50;
component pack, add £44; populated board £66.
Input board: board only £15.50; component
pack, add £16; populated board £33.

The output transformers are configured for
Mclntosh connection and have excellent low
frequency reponse, and have primary reflected
impedance of 3800Q. Full connection
instructions provided. Price £70. The mains
uansformer is wound for dual mono construction,
as this gives superior isolation between channels
which sharpens imaging and eliminares inter-
channel ground loops in the amplifier. Primary 0-
230-240V. Secondaries 2x295V@0.25A (0.4A
int.),2x70V@30mA, 2x70V@5A. Price £60.
Other primary voltages can be supplied to special
order. Reference book giving connection
diagrams, specifications, as well as circuits for
using these transformers, £5.

The chassis, comprising main chassis and
transformer cover, is hand polished, welded 1/16”
stainless steel - NC machine tooled for a perfect fit
and clean finish. Each kit also includes a mesh valve
cover and baseplate, finished in semi mact black,

Price £310. Also available in mild stecl finished in
black, £195. For those who wish to use one of these
high quality chassis for their own projects, deails of
the chassis are given in the 4040 manual, £6.50.

Connector kit: 12x gold plated phono
connectors, two scts of loudspeaker terminals, an IEC
mains socket with integral fuse and switch, and an
[EC mains lcad with firted 13A plug. £51.50. Cable
kir: all cables required for the 4040, £6.

The Riverside P2 phono preamplifier is
designed to partner the Riverside 4040 for those who
enjoy the vinyl sound. Equalization is provided for
moving magnet output w line level. The P2 features a
high accuracy feedback RIAA equalization circuit,
ensuring a natural tonality, and a regulated high
voltage supply per channel. 3xECC83, 1xECC81,
2ECF80. Full details and circuit diagram are in the
reference manual, £6.50. Kit £225, fully assembled
£275.

Technical specifications:47kQ input
impedance, 1€ output impedance for driving long
incerconnects.

Circuit board: board only £25; component
pack, add £37.50; populated board £70; full valve set
£20.

The mains transformer is wound for dual
mono construction and is toroidal for low leakage
flux. Primary 0-230-240V. Secondaries
2x295V@20mA, 2x6.3V@0.45A, 16V@1A. Price
£30. Ocher primary voltages can be supplied 0
special order. These transformers are also suitable for
power supplies in preamplifiers and other line level
valve dircuits - details in P2 manual, £6.50.

The chassis (main chassis and transformer
cover) is made from mild steel. Each kit comes
complete with mesh valve cover and basc plate,
finished in black. Price £110. For those who wish to
use high quality chassis for their own projects, details
of the chassis are given in the P2 manual, £6.50.

Connector kit: four gold plated phono
connectors, [EC mains socket with integral fuse and
switch, and IEC mains lcad with fitred 13A plug,
£15.

We normally ship within three working days.
If we do not have the item in stock we will advise you
of expected delivery and confirm before dispatch.
P&P(in UK): £2 for cach part of £40, maximum of
£10; manuals free of charge. Assembled units
despatched by courier free: courier service for £10 on
other items.

Write, phone or fax for a catalogue sheet of
the full range of Riverside produats. Please note our
new number.

HI-FI WORLD SUPPLEMENT



Approx full size

The 211

The 21| is a bright-emitter directly-
heated triode with a carbon anode. The
fate versions have a |00-125% anode
dissipation, and 10V filaments. The 21 |
was originaly 2 50W valve and in Class
A 75W to E5VV should be considered
the maximum rating for long life.
Depending on operating conditions, SE
power outpLt is typically 15-20W,
although, agein, more power can be
achieved. | have built 21} arrplifiers
which put out 30W unclipped irom one
21| without over-stressing i1t. This is
because the 211 was designzd as a
transmitter va've and is therzfcre very
rugged.

In Class BZ modulator service nearly
300W can be obtained from a push-pull

HI-FI WORLD SUPPLEMENT

KNOW YOUR POWER TRIODES

the output valve
and, for such a
simple circuit, it
gives fantastic
sound quality. [t
is very easy to
make similar
amplifiers using,
say, an EF86 or
a 6]7 (either is
a better choice
than the 6S)7
often used in
replicas) instead of the rare 300A.

As far as | know, the 300B was only
made by two companizs: Western
Etectric in the US and STC in the UK.
The STC version has a ‘4’ in front of the
type number, making it the 43008B. I
fact, STC was orignally 2 subsidiary of
Western Electric znd went by the same
name. ITT acquired Western Electric
International in the *20s when the name
became STC in the UK.

Western Electric showed samples of
a new 300B at this year's Consumer
Electronics Show in Las Vegas, although
they are rarer than the vintage ones at
the moment, with a prica to suit! There
are also Russian types o1 the way.
though at present they zre not gencrally
available. However, our thirst for 300Bs
can be slaked by the Chnese Golden
Dragons which are excellent and
reasonably priced For s'ngle-ended
operation, try the 300B at, say, 375V
and 85mA current with a 2.7k-3k load;
power approximately 9W.

VALVE BASE

pair. The sound quality of the 211 is,
in my opinion, among te best. If
the operating conditions are very
carefully optimised the 2| | gives a
jaw-dropping musical e>perience. It
is capable of being incredibly
delicate and refined while at the
same time playing a truly seismic
bassline. | also find that the
presentation of tonal colour by

the 211, although not as

instantly alluring as that of the
3008, has a more natural
character. This coulc be due

to its exceptiona’ linearity.

which is better than the

300B’s, and the non-metallic
carbon anode.

INTERNAL CONNECTIONS

Equivalents:

STC'’s 4300B; there is also a titanium-
anode version made by Golden Drzgon,
the 300B LX.

-

Approx full size
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KEF CONSTRUCTOR
SERIES

Wilmslow
Y Audio A

KEF Uni-Q Technology, the unique KEF driver design that delivers a sharply focused sound
stage throughout a room, is now available to the home constructer.

KEF's Constructer Series of loudspeaker drive units and dividing networks, may be used
in systems of your awn design, or by following the KEF kit plans below:

KEF Kit 60 - A two-way bookshelf/stand-mounted loudspeaker using a single 8”
Uni-Q drive unit in a compact I8 litre reflex loaded enclosure. The DN6O dividing network
pllows bi-wiring/bi-amping.

KEF Kit 80 - An 8" Auxitiary Bass Radiator augments the autput of the main 8"
Uni-Q driver used with a DN8O bi-wireable dividing network. This is a floorstanding
loudspeaker with exceptional bass response.

KEF Kit 90 -An 8" dedicated bass unit, 8" Uni-Q and DN9O bi-wireable dividing
metwork give this three way floorstander extended bass output down to 35 Hz (-6dB).

KEF have designed a range of drive units and dividing networks which, with simple
D.LY skills, can be transformed into State-of-the-Art loudspeakers capable of giving years
of truly high-fidelity performanc.
Kit 60 70 80
Boxed £215 280 370
o €290 310 460

KEF Kit 60
2-way bookshelf/
stand-mounted

Free DIY speaker catalogue
export £3.50

KEF Kit 80
L-way floorstanding

Dept. HFW

Wellington Close, Parkgate Industrial
Estate,

Knutsford, Cheshire WA16 8XL

Llel: 01565 650605

Fax: 01565 650080

Open Tuesdays to Saturdays ACCESS VISA
4 demonstration rooms AMEX

KEF Kit 90
3-way floorstanding

AUDIO < LLINKS

AUTUMN 1995
CATALOGUE

SPECIALIST COMPONENTS AT
REALISTIC PRICES

£2.00 A COPY

TEL/FAX 01724 870432

7 Fairmont Crescent, Scunthorpe,
North Lincolnshire DN16 IEL

THE Service Specialists

From Classic Valve to Digital LaserDisc...
You supply the Problem, We supply the Solution!

QUAD « GRANT  LEAK * RCA * REVOX » ALTOBASS * RADFORD o
PIONEER « LUMLEY  TEAC « YAMAHA « AVANTIC etc.

For over 20 years we have provided un-matched technical services to
Enthusiast and Pro. alike. We've satisfied customers at all points of the
compass - even in Australia!

What makes us so popular? Simply, we’re the best!

RESTORATION. Messrs, Leak, Walker, Radford et al. got it right!
Yesteryear's great designs are, in the main, fine. They certainly don’t need
converting into something else, which seems to be a current trend. We will
carefully restore your classic using modern high-quality components; this
alone frequently improves the sound quality enormously. We will not,
though, alter the original design in an attempt to “improve” it. Enjoy owning
and listening to a Classic... not a latterday fad.

REPAIR/CALIBRATION.  Even the finest equipment’s will suffer an
occasional breakdown and need meticulous repair, calibration and
alignment. The only standards we recognise and work to are Manufacturers
Original. Our Test & Measurement facilities are probably the best in this
sector of the Industry... and we know how to use them!

KIT-BUILDING. There are numerous kits around nowadays. They all
require skill/experience to build satisfactorily and, in the case of valve
equipment, safely. Some designs are good, others ....well, let's just say
their ‘designers’ would benefit from a sojourn on that celebrated desert
island with only Terman and Langford-Smith for company!

Whichever kit you choose, though, it will benefit from a professional
build. We will build it, de-bug it and give you a set of Final Test figures
from your sample.

KIT-RESCUE. In trouble? it won't work? Nif desperandum. Contact us
about a rescue/re-furbish.

For more details of our comprehensive services, ‘phone or fax:-
(0113) 244 0378
AUDIO LABORATORIES (LEEDS)

Liberty Audiosuite

a new standard in PC Audio Measurement and

Analysis Systems

advanced....powerful....practical....£5 45

*MLS and Gated Sinewave testing, with real phase angle
* Amplitude, Impedance and Phase Angle vs frequency

* Thiele/Small parameters

* Waterfall plots and Energy vs Time displays

* Distortion Analyser, Dual Channel Oscilloscope
* Spectrum Analyser.......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 Sfor
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

H APRIL 1996
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Themain prablems with the 211 are

the vortage, citea |000V. needed to get

it gomg and the searing temparatyre the
buib reathes, so safety s 2 major )
concora. The output tansiormer alse
nesds to bo very well designad tc got
the most from this valva because it
needs z very high impedance foad, 15k
to make it sing. The most commeniy-
avalable original types are the RCA and
Geperal Electiic, the GE being rezgarded
as the best of the two. The Golden
Dragaon version & flso good; the 211 s a
very old design and is apparently gasy 1o
make .

The Audio Note Ongiaku is probably

The 845

Alchough very siimilar to the 211, the
845 came latei It was daslgred
spetifically as 2 high-powtr audio valve
for sednd reproduction and AF
madutator for AM transihitters. The
carbion Anode and filamdnt are Shared
with the 211, but the gritt pizch and
spacings have been chahged to mako it 2
lower impedance device. This allows a
greates power output before pasitive
gid drive becomes necessaly. up to
30W at musximudy ratings.

However, the 845 nesds a very large
drive signdl of up to 400V peak 1o peak.
making transformer-coupling firom
difver 1o 845 mandicory Ih 3 Bighly-
tuned amp. The large switig redltred ts
beyond mott small sigral vilvag so
some sort dt smill powet vilve is
reeded. Titn de Paravacinl (ses a 6BLT
TV hutizonzal deflection triode in the
valve Yashino: ideally, the 68L7 s kigher
wrahuconductance. more finet, brother
the SBX7 would be a better cholkce
However, thesé ark rire and expensive
and perbaps the best solution would be
touse 4 2A3 o similar.

Seund quality is sirtilar to the 211
with that effertess big tiode sound.
Not arily are there dyniimids, but also a
tetise of dynamic scale. Compared to
the 211, the accont seeins to be on the
lowir end of the frequency range. with

HI-FI WORLD SUPPLEMENT

the best-known example of 2 modern
1) amplifier. Western Electrs tuh
amplifices using sthair wersion of the 21,
the 2420, as output wshves 3ntl diods
connected as rectifiers! ”

Equivalents: |
WD wd YTAC |

ISKSE oltpit
ransiormerns are
hart! v come by, so
use this cpanitihg
candition for
smndard SE

rremenddus bass control and imgesct i
most applications, howeyer, tie driver
stage will have & large effect on the
overall sound. so using the flees-of oot
2A3. rantformer<oupled, 22 3 driver
reafly weuld make 3 great comainaton,

Danger levels afo on 2 par wiith the
211 but as tho 8435 ip quite oft=n run at
its oo HOW ancde raning the
bulb will gzt obscenely hot
Unforcmasly origingl 845 sne moye on
loss extinet. Expect o pay over £200 fon
2 United or RCA NOS example whim
availabie. Like the Z1 1. the Chinesa &45
iy a very good reputation; s all e
tost. and you get. s lot of vaive for tha
mangy.

There are 2 few modern amphfiers
usng tho B43. Apart fram Tim de
Faravacini’s Youlino, there &zl the
Smare E43 from Uinisorn.

Equivalents:
None,

Characteristics:

A good eperating condition kor
poaximur power from an 845
with reduced drive volmgz and
power supply réguirenenms
Va= 1100V Ve=160v,
1=90mA. Rload=63k

Power should be avor

World Radio Histo

V= | (00V, Ia=TOMA, Vg=60V,
Rioad=10k; power around 1BW. -

2SW if the cutput transformer is goad,
though then the yalve 1s ren quite hard.




The AP ELECTRONICS Route to
Musical Happiness
EXPERIMENT

With different interconnecting and loudspeaker cables
With SonicLink custom designed mains cables
By changing resistors and capacitors
With large power supplies
By applying simple modifications to improve your circuits
By bypassing high value capacitors with higher quality lower values
Purchased from the AP ELECTRONICS CATALOGUE
LEARN
From your experiments
The features which give the best sound quality.

From knowledge gained through reading AP PERFORMANCE AUDIO

MODIFY
Use the knowledge gained from experimentation
And from tips published in AP PERFORMANCE AUDIO
To rebuild your own amplifiers
To improve the sound quality of your system
To get greater enjoyment from your favourite music.
BUILD
Build your own hifi equipment
From the excellent range of AP ELECTRONIC kits
DESIGN
Design the equipment of your dreams
Make your dream come true
With kits & parts purchased from the AP ELECTRONICS catalogue

AP ELECTRONICS a :
— 15 Derwent Business Centre, |
Clarke St, |
— Derby DEI 2BU s
Tel: +44-1332-674929 Fax: +44-1332-298836

-------------------------------------------- CUL QUL - == e mm e e e e
To: AP ELECTRONICS, 15 Derwent Business Centre, Clarke St, Derby DE1 2BU, UK.

Please send me
AP ELECTRONICS CATALOGUE (UK/EC £4.95, Export £6.95)

lenclose cheque/PO _ Payable to "AUDIOKITS” or please debit

My CreditCard ____ Exp__/__

FULLNAME _ _ SIGNATURE _ _ _
ADDRESS




. KNOW YOUR POWER TRIODES

The 212E

if there is an omnipotent god of audio valves it must be the
212E. It looks like a mutant hybrid of the 211 and 300B, with its
275W-dissipation tantalum anode and giant hard giass envelope.
Single-ended bower could be up to 100W at maximum ratings,
but to extend life with reduced ratings power would be around
50 to 60W. For those looking for nuclear power levels, output
in Class B or AB2 could be up to |.7 horsepower (1300W!).

For such a beast the 212E is quite sensitive. Lessening the
voltage swing places demands on the driver stage; as the anode
runs at a red heat the grid will get very hot so transformer
coupling would be necessary to sink the resultant grid current.
The anode is made of tantalum so it doesn’t melt!

Transformer-coupled, any good triode such as the 6SN7
would drive the 212E but a small power valve like a 2A3 would
be better. The power supply would have to be serious: an SE
amp would need 1500V at around 150mA; maybe mercury
vapour or xenon rectifiers could be used.

m afraid | can’t really comment on the 212E’s sound. It was

212E

VALVE BASE INTERNAL CONNECTIONS

meant for modulation service in transmitters and
other very high-power professional applications.
You would have to be totally mad to build an
amplifier using one for the home. The heat
emitted would be tremendous, especially in a
small room: the filament alone burns up over

90 watts, so two 212Es in full flight would /

put cut 730W of heat. The bulb would be
a positive health hazard, searing the skin at /‘7’
a touch. However, the 212E is very
popular in Japan.

The 212E and 421 2E were made by
Western Electric and STC
respactively. VWestern Electric showed
a 21 2E at the CES, but | don’t know if
it's going to be in current production
and available in the UK,

Equivalents:

The STC 4212 is the most usual
type but these are becoming rare
and expensive. There are
equivalents to the 212E: the
MY3-275 by Mullard and the
V1505 by Ediswan.

Characteristics:

Try these operating conditions:
a=3000V, la=120mA to 560mA at
full output, Grid to Grid drive
voltage=396V, Rla-a=13.8k,
power approximately 1300W
(push-pu'l pair).

HIFI WORLD SUPPLEMENT

-

- Approx full size

Our thanks to Billington
Export for supplying the

valves pictured, Tel: 01403
784961 and Edicron for all

their help, Te: 21367 243030.
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LANGREX SUPPLIES LTD

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

PHONE
0181 684 1166

A selection of our stocks of New Original Mullard - Brimar audio types made in UK.
Many other brands available.
STANDARD TYPES SPECIAL QUALITY TYPES
ECC81 MULLARD &S . OO |A2900/CV 6091 GEC 17.50,
E88CC - GOLD PIN MULLARD 8.50
ECC82 MULLARD S - OO0 |gg8¢C SIEMENS GOLD PIN 8.50
ECCS8S8 MULLARD -OO |EBBCC- 01 / CV2493 GOLD PIN MULLARD 10.00
E188CC - GOLD PIN MULLARD 8.50
ECH81 MULLARD 3.00 ECC81 - M8162 / CV4024 MULLARD 6.50
ECL82 MULLARD 3.50 |ECC81 - 6201 / GOLD PIN MULLARD 8.50
EL33 MULLARD | 10.00 |ECcc82 ; CV4003 MULLARD 6.50
ECC83 / CV4004 BRIMAR 6.50
GZ32 MULLARD 8.50 |[grgs - Cv 4085 GEC 12.00
GZ33 MULLARD S . OO [ECC83 - CV 4004 MULLARD 8.50
GZ34 MULLARD | 15.00 AMERICAN TYPES '
524G BRIMAR 5.00 546y reA 6.00 | 12AX7A GE
SSLZ7GT BRIMAR 4.50 [5Y3WGTA/BSYL/GE| 3.50 | 12BY7A GE
SSN7GT BRIMAR A4_50 6BAGWESTINGHOUSE | 22.00 | 6146B GE
6 FQ7/6CG7 SYL 7.50 | 6550A GE
SVSGT  BRIMAR 4.25 J46C Gt 1250 | 7027A GE
| OXS5GT  BRIMAR 2.50 [416WGB syi 10.00 | 7581A SYL
THESE ARE A SELECTION FROM OUR STOCK OF OVER 6000 TYPES. PLEASE CALL OR FAX FOR AN IMMEDIATE
QUOTATION ON ANY TYPES NOT LISTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK.
SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPES A SPECIALITY.
VISA CREDIT CARD MIN ORDER £10.00.
OPEN TO CALLERS MON.-FRI. 9AM - 4PM. CLOSED SATURDAY
P&P 1-3 VALVES £2.00, 4-6 VALVES £3.00 ADD 17.5% VAT TO TOTAL INC P+P

1 MAYO ROAD ¢ CROYDON ¢ SURREY CRO 2QP
24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS

FAX
0181 684 3056

//
Fal}on Acoustics Ltd

v Falcon Bl ics Faicon C

COME & SEE US AT THE GREAT BRITISH HIFI SHOW,|
THE PALACE HOTEL, BUXTON APRIL 13th & 14th

New and updated FOCAL ‘State of the Art’ Kits
FOCAL ‘In-car* & JMLab Speaker Systems.
Increased range of SOLEN 400v & 630v Polypropylene capacitors.
DRIVE UNITS: by FOCAL, and a pick of the best from other manufacturers,
CROSSOVER NETWORKS - Active & Passive, Components, Accessories,
Large range of Capacitors + Faicon Custom-wound Inductors.
AUDIO AMATEUR PUBLICATIONS
Loudspeaker Design Cookbook 5, Recipes Cookbook, Mullard Valve Circuit, plus lots more in P/,
Back year sets of Speaker Builder, Audio Amateur & Glass Audio, plus the Audio Anthology Set.
COMPUTER PROGRAMS
Large selection of Programs available from the very comprehensive Liberty AudioSuite test program
via AIRR and LoudSpeaker Ver.6, BassBox 5.1, to the basic Bullock/White Boxresponse.
Also the IMP FFT Test Kit and the Mltey Mic Kit
Send for our FREE price list PL24: Just send a large S.A.E. (36p stamp) or US$2 bill overseas,
Europe US$1 bil! or 3 International Reply Coupons (IRC) to:- (Dept HFW) Tabor House,

Norwich Road, MULBARTON, Norwich, Norfolk, NR14 8JT Tel. (01508) 578272

HEATHERDALE AUDIO I.TD.

17:2)
202 Findon Roud, Worthing, West Sussex. BN14 0EJ S—
Tel. 01903-872288 or (aficr hours) 0860 660001 Fax. 01903-872234
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1o get doser o this List.

* MIT MultiCap » Wonder Cap ¢ Kimber Kap ¢ Solo * Hovland MusiCap * Solen » Siemens
* Wima * Holco * Rel-Cap * Draloric « RC ¢ Allen-Bradley « Jensen « Resista » Vishay  Mills
+ Caddock * Matsushita * TKD ¢ Noble » Cardas » Kimber Kable ¢ van den Hul ¢ Discovery
* Audioquest ¢ MIT ¢ Aips + Bourns » Shallco * Eima » Electroswitch ¢ Nichicon * Gold Aero
* RAM « Mallory « Panasonic HFQ ¢ Nichicon » Elna N.O.S. * Ruby Tubes ¢ UltraAnalog
* Burr-Brown * Crystal » Linear Technology * Analog Devices * Edison Price ¢ Motorola « UCC
* International Rectifier » Hitachi » MagneQuest ¢ Sonic Frontiers * Pearl » Tube Sockets
* WBT « Neutrik » Sound Coat » Curcio Audio Engineering « Assemblage and other kits

And it's growing and growing. To order The Parts Connection 1995 Catalog & Resource
Guide, send £7 and mailing information. You'll also receive a Discount Coupon worth $10
off a purchase over $100 or $25 off a purchase over §250! as well as The Breadboard
bulletin to keep you updated on our latest news, information and growth spurts.

‘or $10 US, or credit card Information
*catalogue discounts are in US Dollars

~ 4

THE PARTS r
CONNECTION®

_—
A OIVIBION DF BONIC FRONTIGRE NG

2790 Brighton Road, Oakville
Ontario, Canada L6H 5T4

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

Tel (905) 829-5858 Fax (905) 829-5388
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iscovering the high cost of

separate subwoofers, midrange

drivers and tweeters, along
with all of the associated amplifiers and
active filters needed for in-car audio,
Daniel Ferguson set about developing a
system for his own car that was not only
more affordable, but better too. This
book is the result

How to achieve high-quality in-car
sound for a reasonable price? His
answer is to keep the existing head unit
(CD or cassette/radio) and the front and
rear loudspeakers, turn down the bass
and raise the treble to get midrange and
treble clear and neutral, then add his
subwoofer.

Most of these systems use small 3-
6in drivers, normally full range or co-
axial, with some bass-boost built in to
balance the sound. Reducing the amount
of bass small drivers have to deal with
reduces cone excursion so that they will
go louder without distorting, giving a
clearer and more detailed midrange and
treble. The lower power these drivers
need as a result means that an existing
head unit should be more than powerful
enough to drive them cleanly to good
levels.

By reducing the range the existing
system has to cover you are effectively
getting better quality without the
expense of an extra power amplifier or
pricier midrange/treble drivers. To turn
this into a ‘Killer Car Stereo’ all you
need to do is to add a good subwoofer,
one capable of handling powerful bass
without distortion, to match the
midrange and treble.

The greater part of the book is
devoted to building this subwoofer system
and the way it and your existing stereo
can be integrated in a number of different
vehicles. Various cabinet designs and types
are shown, enough to cover just about
every situation likely to be met.

Because of the high cost of
commercial active crossovers for in-car
use, the author has developed his own
version. This is a simple enough affair,
and should cost the keen DIYer less
than £50 or so to construct. It
comprises three 74| op-amps and a
handful of passive components, all
readily available at any Maplin store.

This crossover serves three
purposes. The first circuit block sums
the two channels together to give a
mono signal for the subwoofer. This
obviously has to be done in a way that

HI-FI WORLD SUPPLEMENT

BOOK REVIEW

KILLER CAR
STEREO ON
A BUDGET

An easy cure for ho-hum auto sound, by Daniel L.
Ferguson, reviewed by Dominic Baker.

doesn’t affect the output of each channel
of the main head unit. Around this first
section there is also provision for gain
control and variable low frequency
damping to match a wide range of drivers.

The next block of the circuit, a high
pass filter, acts as a rumble filter,
removing very low bass which would
otherwise cause cone flap. Again, this
serves to reduce the load on the driver,
giving a tight and clean bass quality. The
final stage is a Yow pass filter,
rolling off midrange and
treble to leave just the bass
signal for the subwoofer.

A full circuit and
component listing is given
for the active crossover,
along with suitable drivers
and how best to use them.
For those who want a more
professional look, Old
Colony Sound Lab do a kit
comprising printed circuit
board and component pack
for $50; for $75 there is a
built and tested moduie
available.

The book takes a very
down-to-earth and practical
approach. It’s really saw-in-
hand stuff, with component
listings and recommended
suppliers mentioned
wherever possible. After
reading Killer Car Stereo on a
budget | would certainly be
tempted to follow
Ferguson's advice and build
his crossover for any car
system | had to install. Come

DANIEL L.
v e

to think of it, my sister’s looking for a
little more of that techno/house-style
bass in her Metro, so | know what she’ll
be getting for her next birthday @

Available from:

Old Colony Sound Lab.

P.O. Box 243, Dept. CTé,
Peterborough, NH03458, USA
T (603) 924 6371

wal
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( Edicron ’

Suppliers of Valves & Tubes to
the industry since 1958.

The Trade’s best
kept secret for
38 years

Tel: 01367 243030
Fax: 01367 243131

EDICRON ELECTRONIC COMPONENTS
PARK ROAD, FARINGDON,
OXFORDSHIRE, SN7 7BP

Ben-Dor, Lumb arr Rd, Holcombe, Bury, Lancs, BLS 4hM, England.

HOVLAND @ MusiCap®

new distribution for Europe

Coupling Caps

1to9 10+
value voltage uk retail uk retail
uF inc vat inc vat

0.010 1600 £8.34 £7.09
0.022 1000 £8.24 £7 00
0.033 600 £6.75 £5.74
0.047 1000 £9.76 £829
0.10 400 £7.15 £6.08
0.10 600 £9.54 £8.11
0.15 400 £9.22 £7 84
022 400 £9.69 £8.24
0.22 600 £1201 £1021
0.33 600 £15.29 £13.00
0.47 400 £10.32 £8.77
0.47 600 £17.71 £1505
068 400 £14.28 £1213
1.0 400 £18.45 £1568
1.5 100 £1282 £1090
20 400 £23.15 £1968
22 100 £15.94 £1355
22 200 £18.40 £16 49
30 200 £22.93 £19 49
47 100 £23.15 £1968

Speaker Capacitors also
available 1uF to 10ufF.
MUSICap, without doubt the
best sounding film/foil
capacitor we have ever heard.
NEW:

Output transformers for 211,
W30B and Sv-811A available
for single Ended amplifiers.

SJS Electroacoustics

OEM, TRADE AND RETAIL ENQUIRIES WELCOME

Tel/Fax: + 44 (0)1706 82302

- SuIER, 3

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

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

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

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

FOXELL & JAMES

“WOOD FINISHES*PAINTS*“RESTORATION PRODUCTS*

WE SUPPLY A WIDE RANGE OF DECORATIVE
AND PROTECTIVE PRODUCTS.COMBINED
WITH A COMPREHENSIVE SELECTION OF

WOOD FINISHES INCLUDING STAINS,
LACQUERS, VARNISHES, FRENCH POLISHES
AND WAXES. OUR STAFF ARE ABLE TO GIVE

PRACTICAL ADVICE ON THE USE OF

MATERIALS.

FOXELL & JAMES LIMITED
57 FARRINGDON ROAD
LONDON ECIM 3JB

TEL: 0171 405 0152 or 0171 405 2487
FAX: 0171 405 3631
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BOOK REVIEW

: American English) to the all favourite
American pickup truck. Although some of
these vehicles may seem foreign to us,
many of the principles employed will be
useful to owners of MPVs and the like.

Construction and installation are
neatly detailed in the penultimate three
chapters. Basic rules are listed in a

reference like manner for such things as

cabinet construction and crossover
assembly, providing a painless guide for
all levels of ability.

Ultimate Auto Sound also carries a

chapter on Competition Level Systems

. : which concludes the book. The emphasis
Your guide to heaven on wheels, by Daniel L in thisscREREEITISRe onicam B Ritan

Ferguson, reviewed by Haider Bahrani. level sound quality than fancy gadgetry.

Actually Mr Ferguson veers away from
Ultimate Auto Sound was written  output). Usually the standard issue decks  the chrome plated glamour (or tack!) by

five years after Killer Car have high level only, so naturally more naming the chapter ‘Dream Systems’

Stereo, by the same author, and  budget systems are based around these. which are practical and aesthetically
builds on the ideas of the original. As the A fair amount of discussion is to be found  pleasing. So if the machine just ate your
title suggests, this book is more biased to  here on the initial steps to be taken. Since  gold card or, like me, you never had one

getting the best sound possible, rather Killer Car Stereo the scope has widened;  to start with, this is the car hi-fi

than just a better sound for less money. more decisions need to be made constructors’ book for you.

So, for example, where his original concerning the number of speakers to be

system used cheap and readily available changed, the head unit and whether four ~ Available from:

components and drivers, here higher channels are needed. Old Colony Sound Lab.

grade audio components are used in a Most of this follows on neatly from P. O. Box 243, Dept. CT6,

system which is essentially very similar. the original concept of starting with the Peterborough, NH03458, USA
The basic premise of ‘Killer’ was to addition of a subwoofer system. The B (603) 924 6371

keep most of the original equipment in basic system introduced is really just that

the car, including tape deck, amplifier with the option of

and speakers, then add a subwoofer. The graduating on to i ‘ 52005

construction of this and the associated replacing the main

electronics was what most of the book speakers as and when

was devoted to. In the case of Ultimate budget allows, starting | U LTI MATE

Auto Sound Mr Ferguson takes us a step  with the dashboard

further, by encouraging us to dispense pair. AUTO SO U N D b
°

with most of the factory supplied The following .

equipment and tailoring a budget system  couple of chapters are Your Guide To Heaven On Wheels

with fewer compromises, while still devoted entirely to i By

getting change out of $1000. choosing new Daniel 1. Ferguson
Ultimate Auto Sound is really a very  equipment and

easy to read ‘a la carte’ menu for the replacing the factory

auto sound system constructor with a supplied front and rear

range of systems covered. These are all speakers. The majority |

modular in approach, the final system of the text focuses on 1

being determined according to budget the minimum work and |

and priorities set by the author. cost for the best 1

Following the book is very systematic possible results. An !

and it is ideal as both a constructor’s example of this is the l

guide and a reference. fixing of the new ;
Chapter two is really where the fun speakers in the location i

starts. Five systems are presented for the  provided by the car |

reader to pick as a starting point with manufacturer. Rear car |

budgets ranging from $270 to $1000. The  system arrangements ‘

systems shown can be split into two are-detailed for a range

categories: ones that use high level output  of cars from a sedan
(speaker output) to drive the new system  (saloon for those of
or low level ones (line/preamplifier who read non-

e N
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KIT & COMPONENT SUPPLIERS

LOUDSPEAKER KIT SUPPLIERS

Falcon DIY Speakers

Falcon Acoustics Ltd. Tabor House, Norwich Road,

Mulbarton, Norfolk NR14 8JT. Tel. 01508 578272

UK distnbutors of FOCAL drive units, Kits, In Car and

JMLab speaker systems plus SOLEN (SCR -

Chateauroux) polypropylene capacitors and the largest

audio inductor manufacturer in the UK Stocking Audio

Amateur Publications and Computer software.

Comprehensive range of DLY Speaker kits, Parts,

Accessories and Books.

Please send large SAE (36p) for free price list
“Everything but the wood”

Audiocab

9 Skew Bridge Close, Wootton Bassett,

Swindon, Wilts. SN4 TDW. Tel: 0793 848437.
Loudspeaker cabinet kits are the speciality of
"AUDIOCAB". Whether you are prototyping your own
loudspeakers or working to a design published in Hi-Fi
World, including the KLS3, "AUDIOCAB" will produce
a bespoke kit to your specification. “Biscuit jointing” is
used to ensure perfect alignment of adjacent panels and
cabinets are dry assembled and sanded before dispatch.
David Barfield, proprietor, says “no prior experience of
woodworking will be required to build our kits and
achieve a professional firish”. Kits will normally be
supplied in 25mm unfinished MDF but any finish is
available and designs are usually enhanced by the use of
mouldings to escape from the normal “square box™.
Ready built cabinets can also be specified. Professional,
trade and retail enquiries are invited.

Wilmslow Audlo

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

Tel. 0565 650605 Fax. 0565 650080

Extensive range of drive units and over 30 different
designs of self-assembly kit. Two ‘ATC' kits now
available. Dnve untts include those from KEF, Dynaudio,
Audax, SEAS, Peerless, Scanspeak and Morel.
Everything required for the loudspeaker builder and
four dem rooms to listen to the kits in built-up form.
Two new kits from Morel - one 3 litre, magnetically
shielded, one || litre 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 hines to suit all room sizes. We aiso supply a
full range of drive units, capacitors, and cabinet
accesones as well as silver plated P.T.F.E. insulated cables.

UPLIFTING SOUNDS - Tel: 0121 777 4196
Offers assistance in the design and construction of
loudspeakers and audio fumrtture. 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 236521/232611 24 hrs a/p. Fax.
0254395361

For all your electronic components. Valves are new in
branded boxes and matched parrs areavailable. Pls call
for types and prices We are closed all day Wednesday.

Vintage Valves,

PO Box 147, Station A, Vancouver B.C.

Canada, U6C 2M3. Fax (604) 876 5876.

Dynaco, Sherwood, Scott, The Fisher, Mcintosh, Eico,
Harmon Kardon, Heath, Altec, Stromberg- Carbon.
Many vintage parts and equipment avallable on request.

Wilson Valives

28 Banks Ave., Golcar,

Huddersfield,West Yorks HD7 4LZ.

Tel. 0484 654650/420774. Fax. 0484 655699.
Mail order. Call us to find out more about out
extensive range of valves. Over 1,000 different types
stocked. SAE. for list. (Please mark for Dept. HFW).

Langrex Supplies Ltd

| Mayo Road, Croydon,

Surrey CRO 2QP

Tel. 081 684 1166 or fax. 081 684 3056

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

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

Billington Export Ltd.

1E Gillmans Trading Est., Billingshurst

West Sussex RH 14 9EZ

Tel. 01403 784961 or Fax. 01403 783519
Billington Export Ltd. holds large stocks of audio valves
including many obsolete brands such as Mullard, GEC,
Brimar etc. as well as Sovtek, Thermionic Gold Brand
and the recently introduced Billington Gold range. Also
Cathode Ray Tubes (eg. used in Marantz tuner 10B).
50 page catalogue available, tel or fax for a quotation.
Minimum order £50.00 UK, £100 export.

PM Components

Springhead Enterprise Park Springhead Road,
Gravesend, Kent DAl 3HD . Tel. 0474 560521
P.M. Components Ltd are the specialist component
company for High End Audio enthusiasts. We have a
design and manufacturing base for audio valves and
associated products and have a capability to produce
custom tubes for major manufacturers. Our 70 page
catalogue is available at £2.50 including UK. postage.
PM. Components are major stockists for Golden
Dragon, Mullard, GEC and Teonex valves and have a
vast archive of vintage tubes gathered from every
manufacturer in the world.

Chelmer Valve Company

130 New London Road, Chelmsford,

Essex CM2 ORG. Tel 0245 265865 Fax. 0245
490064.

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

RESTORATION

GT Audio 5 Upper Road,

Higher Denham, Bucks UB9 5E]. Tel. 0895
833099

Professional repair/restoration of all hi-fi including
classic and vintage equipment. Supplier of very high
quality electronic components, in particular types which
are difficult to source. Original valves available, i.e
Mullard, Brimar, GEC, GE, RCA, Sylvania etc.

COMPONENT SUPPLIERS

Hart Electronlc Kits Ltd Penylan Mill,

Oswestry, Shropshire SY10 9AF

24 Hr sales/enquiries. Tel. 0691 652894

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

V.R.R.

30 Melbourne Ave,

Worthing. BN12 4RT. Tel: 01903 501158
Vintage Radio Restoration

Classic C-core Transformers:

380-0-380v @ 240mA £25
63v@ 10A + 63v@3A £20
Chokes: 9H @ 240mA £15

or complete set £50
Output transformers stocked for single-ended and
push-pull designs. High voltage capacitors. Kits and
ready built valve amplifiers.

AP Electronics

20 Derwent Centre, Clarke Street,

Derby, DEI 2BUT

Check out the AP ELECTRONICS 1994 catalogue. It's
free with every order of over £40.00 or can be
purchased for a £4.95 cheque payable to "AUDIOKITS'.
Over 80 pages include pre and power amplifier kits,
high grade audiophile resistors, capacitors and
semiconductors, audio and mains cables, gold and
rhodium plated connectors and COMPONENT
NOTES on using high grade parts. A quarterly
newsletter '"AP PERFORMANCE AUDIO' has been
recently launched and your first issue is free.

Cambridge Scientific Supplles

12 Wiillow Walk

Cambridge CBI (LA

Tel: 01223 81t 716 Fax: 01223 501 833

Specialist wire products for the knowiedgeable
audiophile including:- Silver wire (>99.99% purity, stress
free) unique quadruple PTFE insulated Silver wire,
Silver loaded solder, PTFE sleeving and Nylon braid

sleeving, premium Gold plated connectors and plugs.
Custom assembly available. Call Peter Bullock for a
catalogue and application note.

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 applications. 30uF
(100mm x 50mm dia)) £22: 40uF (100 x 63) £27; S0uF
(100 x 63) £32; 100uF (125 x 76) £55. Carriage: |
capacitor £2; 2 - £4; 3 or more - £6. Unfortunately VAT
is extra on total of goods plus carriage. Cheque with
order apperciated for prompt delivery.

Audio Synthesis have in stock the following audiophile
components:

A large selection of Vishay Bulk Foil Resistors, WBT
audio connectors for pre and power amplifiers, Teflon
insulated high purity SilverWire in various diameters,
pure silver interconnects and speaker cables.

Kits are available for the original PASSION and
ProPASION passive controllers and attenuators

For 1996 brochures and full details please contact:
Audio Synthesis

PO Box 100, likley, West Yorkshire LS29 9XW
Tel: 01943 600404 Fax: 01943 600383

Audlo-Links

7 Falrmont Crescent, Scunthorpe,

North Lincoinshire DN16 IEL.

Tel./Fax: 01724 870432

Vast range of highest quality electronic components
and accessories for the D1Y. enthusiast. VAT incl.
prices, mail order and a friendly service. Open Monday
to Saturday |0am - 7.pm

CATALOGUE AVAILABLE £2.00

Russ Andrews Audiophile Components

Edge Bank House, Skelsmergh,

Kendal, Westmoriand. LA8 9AS

Tel. 01539 823247 Fax. 01539 823317

World leading supplier of the highest quality premium
grade components. If you want the very best sounding
resistors, capacitors, inductors, volume controls, wire
etc. send for our 1994/95 catalogue. We also have a
range of our own design of amplifiers, pre-amps,
speakers and CD players built with our components.
To recewve your copy of our 1994/95 catalogue just
mail, phone or fax the address above.

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 original pristine
standards in our newly built workshops designed
primarily for these purposes.

CLASSIC TURNTABLES

Technlcal & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY. Tel. 01892 65 45 34.

The onginal specialist source of spares, replacements
and expertise for the classic tumtables. Years of actual
experience and comprehensive range of parts (originals
and re-manufactures), manuals, ancillanes, No dubious
‘improvements’ - no harmful ‘'modifications’. Our
specialities: Connoisseur; Garrard; Goldring; Lenco;
S.M.E; Thorens; Watts; Ortofon; Shure: Cartridges and
styli for 78s, Mono LPs, Stereo LPs.

YOU CAN ADVERTISE IN THIS
SECTION FROM AS LITTLE AS
£30 A MONTH

CALL 0171 289 3533
0]
01245 443555
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D.LY.

Letters

ONLY OBEYING
ORDERS. . .
I have been “ordered” to
build a hi-fi by “she who must
be obeyed”. After hearing a
K588 built by Ben Johnson, |
have come to the conclusion
that you folks are pretty
switched on and have good
ears.

| congratulate you on a
fine amp, which did
surprisingly well when
pushing my series one B&W
802s (I hate metal domes). It
couldn’t go loud, though it
did much more than |
expected in a 32fex | 7t
room! Well done indeed!

Ben has recently modified
his amp with high-speed soft-
recovery diodes, Holcos,
Multicaps and Gold Dragon
input tubes. It just sounds
better all the time. Driven by
a CAL Icon 2 via a passive, he
reckons it eats his Naim gear!

On the basis of this |
intend to build KLS3 for the
love of my life, with air-cored
copper foil inductors, all-film

HI-FI WORLD SUPPLEMENT

caps and bi-wired with
Kimber TC4/TCS8.

As for my system, it’s
VTL Compact 100
monoblocks
(Vishay/Holco/Solen
Multicap/Pearl iso
socket/Kimber mods so far) a
local Lewit pre-amp modified
beyond recognition (new
power supply plus
Vishay/Holco/Solen
Multicap/Alps/Kimber),
Nakamichi LX5 (mods about
to start), Arcam Delta 270
(with low ESR power supply
mods and Holco analogue
stage), Linn LPI2/Basic/K |8/
Audio-Technica vacuum hold-
down platter, plus a much
modified |BL |5in pro-
subwoofer.

All cables are Kimber
PBJ+TC8. The 802s have had
all the bi-polars replaced with
film caps; the next step is an
external crossover box, all
air-core inductors and tri-
wiring. | have a 401, and | am
thinking of restoring it and
flicking the Linn. | was

interested to read the test
‘401 vs TD124". What would
interest me is a plinth test
between Siate and Loricraft,
any comments?

Is the K18 worth keeping?
I gave up on colils as exciting
but too ‘un-even-handed’ a
few years back. Has this
changed? Would the Goldring
1042 be better?

I've been trying to contact
Audio Note by fax, partly to
find out about Black Gates.
They won't respond, so do
you know of anyone else who
sells them, or an equivalent? |
also have in mind building
single-ended amps to drive the
heads of the 802s, parallel
21 1s at IKV perhaps. Can you
point me in the right direction
for designs and components,
especially the transformers.

| must say you guys put
out a delightful magazine. The
supplement is of particular
interest to me: the more
there is in these the better I'll
like it! About the only
criticism | have is that it

would be useful if you always
mentioned all the other
components used when you
test things. You usually do, so
I find precious little wrong
with your mag!

The only suggestion |
have is that you do some
articles on how to improve
current components - my
Arcam Delta 270 is a classic
case of a component that is
offensively unexciting in
standard form yet has vast
potential. The low ESR power
supply caps (especially
replacing the standard 10uF
with a good 100pF) put some
weight, speed and definition
in the bass and cleaned
everything up. The Holcos
gave it more speed plus detail
and depth of image.

| suspect that many of
your readers would
appreciate being shown how
to achieve the sound they
want within the budget they
have: certainly it's why |
choose to mod things.
Further, the only ‘extra’
equipment | needed to get to
work on the CD was a field
static safe kit, making such a
project good value.

Roy Tipper
Wellington,
New Zealand.

Black Gate capacitors are,
as far as I know, unique.
Their performance, both
sonically and electrically,
is without equal. The new
BG-NX types seem to have
no resonance at all and
behave themselves all the
way up to high radio
frequencies, better than
most film capacitors. Do
you have the correct
number for Audio Note? |
can assure you they are
still in the business of
supplying components.
(Fax 01273 731498)

Audio Note also have
transformers for 211-based
projects, although they
have no driver
transformers at present.
However, before spending
a large sum of money on
the transformers and
components be sure you
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understand the dangers of
1000V-plus. Apart from the
obvious shock hazards,
seemingly small capacitor
values can store lethal
amounts of energy. For
example, 100uF at 1000V
stores 50 joules of energy,
the same as a 111,000nF
capacitor at 30V. AG

GRADUATING TO
TRANSISTORS

First, many thanks for
publishing my letter, ‘Novel
Hybrid’. Having now
graduated, | am re-building
the amplifier to an all-solid-
state design but | have taken
on board your idea about a
choke-regulated power
supply.

| think you may be
correct in saying a valve-
driving-transistor
configuration is not one of
the best. | was sent a copy of
such a design from a man in
Belgium as a result of the
letter! The design does
apparently sound quite good
though.

Secondly, loudspeakers. In
Supplement No. 8 you
reviewed |3 bass units. The
only one you have used is the

Morel MWI075 in your first
loudspeaker design. | have
built this for a friend and it
sounds great, although the
tweeters take lots of running
in. My question: When can
we have a design for a big
sensitive loudspeaker which
will go loud on |5 watts (say
93dB |W/Im)? How about
using a |2in Beyma [2B-
I100/R in a 150l reflex
enclosure!?

According to my
calculations, the transient
response is a bit poor with
this driver if you want low
bass. Will this be a serious
problem at frequencies below
200Hz where the driver
would be used? If there are
others such as the 15in ACI5
driver from AC Components
in the USA (advertised in the
back of The Loudspeaker
Design Cookbook),.do they
have a UK distributor?

| know this makes for a
very big loudspeaker, but the
bass from large drivers in big
cabs always sounds better to
me than that from smaller 6”
to 8” units in slim-line boxes
which lack a sense of scale,
even if their imaging is better.

Some of us aspire to

A Tractrix horn: information on horn loudspeaker

design is scarce, however.
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Tannoy GRFs. NK liked them
in July ’92! Do you know of
any good books or computer
programs on horn loading?
Stephen Goodwin
Bracknell,

Berkshire.

We would love to do a
project on a large three-
way floorstander with
good sensitivity, but it
would only have a limited
appeal in the UK where
listening rooms are small.
I have a three-way design
running at home using a
13” professional Audax
bass unit that in its
present form is producing
around 97dB SPL 1W@1m.
The midrange driver is
mounted on an open baffle.
The idea is to combine
horn-like efficiency and
electrostatic clarity with
the bass depth and power a
good reflex design is
capable of. They are big
though, measuring 350mm
wide, 1200mm high and
600mm deep - not ideal for
most UK rooms.

The reason bass from
large drivers sounds so
much better is that they

don’t have to move so far
to shift the same volume
of air. This means they are
working in a much more
linear fashion, producing
lower distortion than a
small cone at its limit.
Larger units also tend to
have more substantial
magnets, better able to
control the cone.

Finding any in-depth
information on horn
loudspeaker design isn’t
easy, and there are few
computer packages for
modeling such a design.
The book Loudspeakers by
Briggs, available through
our World Library, carries
a few pages of useful
information, and Speaker
Builder, an American
publication available
from Audio Amateur (Tel:
001 603 924 9464) carries

the odd article by Bruce
Edgar on horns.
You could also try Old

Colony’s Audio Amateur
Loudspeaker Projects, code
BKAA1, which includes
three good articles on
horns. They can also offer
a horn design program for
$19.95 based on an article
published in Speaker
Builder May '95, as well as
AudioCad Pro ($119)
which also has a section
on horn design. Contact
Old Colony on Tel: 001 603
924 6371. We hope to be
reviewing some of these
books and software for
horn loudspeaker design in
the near future, so keep
your eyes peeled. DB

PUTTING FLESH ON
THE BONES

Dear Hi-Fi Masters, | have to
come forward and tell you
that a couple of months ago if
| heard the words ‘valve’ or
‘tube’ | thought of my
grandmother’s Schneider
radio that was on its way to
be thrown away |0 years ago.

It was by accident that |
found myself looking at a
strange magazine called Hi-Fi
World dated August '94
which had a picture of a valve
amp. Me being a student of
computer science with a past
as a TV repairman and a kit-
builder, | have found myself
since then looking for
something with more flesh;
when | say flesh | mean a kit
that is something else, not a
cheap monster that never did
what it was meant to do.

Well, this month | read
about the KéL.6 amplifier
which looks so good and nice
that | want to build it. | have
the ability to have it specially
constructed for me. It would
be too expensive for me to
have it bought from a dealer
in Europe because of the
taxes that are so high here
and the exchange rate that
makes it about six times
more expensive.

There is some
information missing
concerning the mains and
output toroidal transformers.
Other things | wanted to ask:
1) Do | miss some
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information if | build the amp
from the article alone or are
there some aspects in mind
that are not expressed there;
2) A valve number is usually
followed by some letters like
6L6GC or 6L6WGC. Is there
any difference between the
two, and in other cases do |
lose performance when using
substitutions;

3) Safety measures and ways
to accurately test kits;

4) | think it would be very
convenient for the
constructor to know all the
information about the kit, like
SN ratio.

5) Some history about the
amp.

6) What do | do If | want to
add a pre-amp: where do |
connect it and how?

7) Where do | find good
software on loudspeaker
design?

Dror Sofer

Herzlwa,
Israel

The output transformers of
a valve amplifier are the
most critical part of its
operation, especially
where a large amount of
feedback is involved. Any
deviation from the
specified winding
instructions and the
transformer will have
different phase shifts at
frequency extremes and the
amplifier may become
unstable or the frequency
response will not be flat.
The feedback
compensation networks
will need to be adjusted to
regain satisfactory
operation. This means you
will need access to a scope
and signal generator.
World Audio Design
output transformers are

proprietory and details of
their internal construction
cannot be divulged. To
successfully build the K6L6
you must have a good
understanding of electronic
principles and high-
voltage safety. The very
high open loop gain of the
circuit makes layout
critical, so you should
have some experience of
constructing sensitive
electronic circuits.

The prototype K6L6
amps used Russian 6L6GT
and Chinese 6L6GC valves,
the Golden Dragon
Chinese type having a
higher dissipation rating
and delivering more output
power. Russian 5881s
could also be used: this
valve is very rugged and
long-lasting.

Alternatively, original
USA 6L6GCs could be used

or even GEC KT66s or
Western Electric 350Bs if
you can find them. The last
three types are the mmost
developed form of the 6L6
breed and the KT66 is
regarded as the best.

There is also the less
well-known 7581, which
was developed specifically
as an audio valve and is
similar to the KT66. All
should give excellent
performance in K6L6.

The manual supplied
with a kit gives
information on building
and testing as well as
safety precautions, fault-
finding tips and so on. This
is the advantage of buying
a complete kit, as all tie
components are of the
correct type and
specification and there is
backup from the company
which manufactures it.

Letter of the Month

BATTERY-POWERED

DIGIT

Here’s a little DIY-project

from Germany that will

wipe away your reference

D/A convertor. Basis is a

QED Digit (not because of

the cost, we've tried to

tune much more expensive

convertors/demo boards)
and a |2V car battery.
Now:

1) The car battery should
be buffered with at least
200uF electrolytic caps

5) Split the supply path for
5V (after the 7805) and
insert an inductor around
80mH/500mA

6) If only supplied by
battery: take out the 12V
Zener diode, replace the
resistor (330R) with a wire
7) The coupling el. caps
should be bridged with
MKPs or - better -:

replaced by an similar value

MKP
8) Now: fix all el. caps with
hot glue to avoid bad

2) Replace the original OPA
with a Burr-Brown OPA
2604 or 2107

3) Replace C43 (electrolytic
cap near the OPA) and C40
(electrolytic cap near the
convertor chip) with higher
values like 2200uF

4) On the bottom side,
solder film caps (MKT or
MKS; MKP will be too
large) parallel to each
electrolytic cap and each
tantalum cap (values: 100nF-

1uF)

HI-FI WORLD SUPPLEMENT

vibrations and store the
battery and the large el. cap
pack in a box filled with
sand

We've compared this
little underdog to many
well-known products like
Pink Triangle (also with
accu supply), DPA,
Parasound, Forsell and
Proceed and it always won.
Even with a little charging
station for the battery and a
nice case this convertor will
cost you much less and will

give you plenty of fun
building and listening.

Of course, most of
these changes can easily be
done (with more or less
success) to integrated CD
players/tuners/amps, but —
before tinkering—do some
calculations about max. load
of voltage stabilisers,
decoupling an IC or amp
stage, unity gain use of
OPAs and so on.

Greetings and much fun,
Tilo Gockel
Saarbriicken,
Germany.

Please remember that if
you are thinking about
making any
modifications to your CD
player or convertor, that
you will need to have a
good knowledge of
electronics. Your
gnarantee will certainly
be invalidated, at the
very least. DB

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

The writer of the most
interesting DIY letter each
month will receive a
superb Maplin soldering
iron, stand, booklet on
good soldering practice
and a length of high
quality silver solder.
Write in to: Hi-Fi World
DIY letters, 64 Castellain
Rd, Maida Vale, London
W9 1EX.
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There is nothing worse
than spending all of your
money on bits for an amp
only to watch it all
disappear in smoke during
an unsuccessful test run.
Full information on the
World Audio Design kits
appears in the original
articles. The K6L6 is a line
integrated amp and needs
no pre-amplifier except for
phono input. AG

The loudspeaker design
package I use and have
high regard for is Robert
Bullock’s BoxModel. This
is a simple package which
uses Thiele-Small
parameters to model a
predicted response of a
driver in a sealed or reflex
enclosure. This is available
from Marton Music,
Tel: 01282 773198.
Optimising the
crossover to get a
smooth frequency
response and impedance
will require some test
equipment though,
Liberty’s IMP being one
of the most affordable
systems. IMP generates
its own test signal, fed
via a microphone and
preamp into your PC,
which displays the
results. This enables
you to very accurately
design and optimise |
your own loudspeaker.

IMP is also available —

from Marton Music. DB

HOW TO BLOW UP
YOUR NEIGHBOUR’S
SCHNAUZER AND
OTHER
CONUNDRUMS

In the DIY supplement No 6,
December 1993, you
contributed an RIAA head-
amp design based on an
AD797 op-amp. | am
currently working on a four-
valve pre-amp of my own
origin, but decided that |
wanted to build an IC-RIAA
for reference, and for fun,
too, when | saw this article in
Hi-Fi World.

My only problem with
getting started now is that |
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lack Part Il of the article which
was supposed to include the
circuit diagram of the whole
construction. | couldn’t get
hold of that issue at the time
and now it is impossible to get
it in Sweden.

No one sells old Hi-Fi
World mags in Gothenburg.
‘Fishermans Monthly Friend’,
‘More Ways to Deliberately
Blow Your Neighbour’s
Speckled Schnauzerpoodle
Up’, ‘Feet, Fists and
Funderbolts’, and, you name
it, they have it. Not Hi-Fi
World though.

Actually the circuit for my
preamp is more of a merger
of two fine valve amp circuits
from a much more able
designer, Swedish Jan
Lodstrom, where one is a
five-valve and the other a

perhaps the low-noise
construction of this IC gives
the noise level lots of ‘room’
to increase in this way before
it becomes a problem?

| have thought about
using a passive RIAA-network
after the 797-stage or after
the second gain/buffer stage
instead of including it in the
feedback loop of the IC.
Could the 797 provide all the
necessary gain (about 40dB,
right?) so there’s only one
gain stage needed and the
second stage could be a
buffer, for example an LT
1010? (In that case it would
be possible to put the passive
RIAA-network after the
buffer and scale its impedance
down (and capacitance up) to
obtain less noise, wouldn't it?

I'm sending you my valve

M.C. Phono Stage

F SFodeT

R1 100 10 100Q depending on cartndge SloceRz
CLLMMAMWMWM

Power Supply

+1SV

o

three-valve alternative. |
wanted a cathode follower
output to improve ‘drive’
capability but not the tape
buffer stage in the five-valve
alternative so | ended up with
four valves (2xECC 83, 82, 81
where the 81 could be 82 or
83 as well).

If you would like to help
me with your circuit diagram
| have some further questions
about this for you: In the data
sheets for AD797 | read that
when rs (source resistance) is
higher than |k, noise level
increases. s this a problem in
this circuit, with
approximately |k of moving
magnet pickup resistance? Or

15V

preamp circuit and hope that
you can get something out of
it. The simplicity of the circuit
is what appeals to me the:
most.

The chassis is rather
small, only 4”"x6” so there
isn’t much room in the box
and the signal leads are not
very long. The ‘earth bus’
(ground connection) is a
émm thick square brass rod
with five threaded M3 holes
with screws. The common
connections for each stage
are tightened to the brass
rod via these screws and the
ground wiring layout can thus
be changed easily if there is a
need for that. The

components are easy to
change, too. The RIAA is in a
silicone-filled little plastic box
which is also easy to change,
so | can experiment with
other filter components.
Mats Leido,

Gothenburg,.

Sweden.

You not only need the
second part of the article
but, as there was an error
on the original circuit
diagram, you will need the
correct circuit as well.
Construction is easy
enough and World Audio
Design offers a very high
quality PCB for the
purpose, with a low-noise,
low-hum layout,
instructions and the
correct circuit included.

The AD797 has a
bipolar transistor input
stage and is intended to be
used with low source
resistances. The random
noise current flowing at
the inputs would make the
device very noisy with
high source resistances. In
the final article the AD743
is specified as the input
device for MM. This has
FET inputs and no current
noise to speak of and is
much better matched to
MM type impedances. The
AD797 remains lower
noise at MC impedances.

With regard to noise,
the general rule of thumb
is that if the gain of the
input stage is greater then
10, then all of the noise
generated after becomes
more or less irrelevant. So,
the input stage defines the
overall noise of the
amplifier. Scaling the
resistances of the RIAA
network down will not
quieten the circuit to any
great extent, but will make
the op-amp’s output
circuitry work harder. In
the final circuit of the
Solid State Head Amp, the
EQ circuit was fully
passive, similar to what
you describe with input
and output buffer/gain
blocks. AG
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RETAIL PRICE LIST

Golden Dragon Pre-Amplifier Tubes Singles

6AQ8/ECC85 £6.50
12AT7A/E81CC/ECCSA £6.95
12AU7A/E82CC/ECC82 £6.95
12AX7A/E88CC/ECCS3 £6.95
6DJ8/EBBCC/ECCSS £10.95
6SN7GT/ECC33 £8.95

Special Quality Golden Dragon Pre-AmplifierTubes
Singles
E81CC-01 Gold Pins Low Microphony Low Noise £10.50
E82CC-01 Gold Pins Low Microphony Low Noise £10.50
E83CC-01 Gold Pins Low Microphony Low Noise £9.50
E88CC-01 Gold Pins Low Microphony Low Noise £14.50

Golden Dragon

Golden Dragon Triodes

Singles Pairs Quads
2A3 4PIN £22.50 £50.00 £100.00
2A3 OCTAL  £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 ewoesew  £57.95 £116.00 £232.00
KT88 Superimea=£67.95 £136.00 £272.00
6L6GC £19.95 £40.00 £80.00
6550A £42.95 £86.00 £172.00
6550A Special (Gokd Prated)

£64.95 £130.00 £260.00
50CA10 £84.95 £170.00 £340.00
807 £25.00 £50.00 £100.00
KT66 Super  £65.00 £130.00 £260.00
KT90 £65.00 £130.00 £260.00
KT90 LX £75.00 £150.00 £300.00

Ceramic Sockets and Hardware

Standard  Gold Plated

Locking 4 Pin
SSOOB 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
BIA Chassis (pre amp) £1.25 £2.50
BYA PCB (pre amp)  £1.25 £2.50
Screening Can & Skirt (pre amp) £8.50
Damping Can (pre amp £4.50
Power Valve Retainer (EL34 etc.) £5.50

Golden @ Dragon

2748 £14.50 each
3508 £29.95 pair
EL156 Octal £75.00 pair
EL34 Super £25.00 pair
EL34M £25.00 pair

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

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

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

ECC81 BRIMAR 4.50
ECC81 TEONEX 3.50
ECC82 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
OA2WA TEONEX 4.50
PCC88 BRIMAR 3.50
PL36 MAZDA 3.50
PL519 THORN 5.95
TT100 "~ GEC 65.00
u19 GEC 8.50
UCCcas MULLARD 3.50
2A3 TEONEX 15.00
5Y3WGTA SYLVANIA 4.50
5V4G BRIMAR 3.50
6AG7 RCA 3.50
6A7G RCA 8.50
6B4G TEONEX 29.50
6C8G RCA 3.50
6K7G RCA 3.50
6L6GC TEONEX 4.50
6SN7GT TEONEX 4.50
6V6G RCA 6.50
6V6GT TEONEX 4.50
6X4 TEONEX 4.50

EXPORT WELCOME
CARRIAGE AT COST

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 USA 4.50
6550A TEONEX 12.50
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




*Reduces distortion
and harshness

-

*Improves detail and
information

*Improves
3-dimensionality

*Improves bass depth
and solidity

s R NN I RN N
RRuss Andrews Turntable Accessories Limited
Edge Bank House, Skelsmergh, Kendal, Westmorland. LA8 9AS England

Tel: 01539 823247 Fax: 01539 823317
Freephone/Fax: 0800 373 467 (UK only)
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