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LANGREX SUPPLIES LTD

DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND I.C.S.
| MAYO ROAD ¢ CROYDON e SURREY CRO 2QP
24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS

020 8684 1166

E-MAIL LANGREX@AOL.COM

FAX
020 8684 3056

A selection of our stocks of New Original Valves/Tubes.
Many other brands available
STANDARD TYPES SPECIAL QUALITY TYPES 12BY7A GE 1.00
5687TWB ECG 6.00
ECC83 il D A2900/CV6091  GEC 17.50 S814A GE 5.00
ECC85 LI 3.00 ES8CC/CV2492  BRIMAR 10.00 6072A GE 6.00
ECC88 BRIMAR 600 | ECCgI/CV4024  MULLARD 600 | 1468 GE 15.00
ECC88 MULLARD 10.00 ECC81/M8162  MULLARD 7.50 3
ECHSI MULLARD 300 | Eec A 6201 GE 6.00
81/6201 MULLARD 10.00
ECLg2 MULLARD 5.00 ECC82/CV4003  MULLARD 7.50 i o oD
o~ P . 2 2
ECL86 PHILIPS 7.50 ECC82/M8136  MULLARD 10.00 . us 30
EL36 MULLARD 5.00 ECC83/CV4004  MULLARD 500 | 781A SYL 15.00
EZ8I MULLARD 750 |
EZ80 MULLARD 5.00 AMERICAN TYPES OTHER TYPES
GZ33/37 MULLARD 20.00
Gz32 MULLARD 25.00 SRIGY RCA 750 ECC8I RFT 3.00
574G BRIMAR 600 | 5U4GB SYLVANIA 1000 | ECC82 RFT 6.00
6V6GT BRIMAR 750 | SY3WGT SYLVANIA 5.00 ECC83 RFT 8.00
12BH7 BRIMAR 12.00 6BXTGT GE 750 EF86 USSR 5.00
12EI STC 10.00 6B4G SYLVANIA 22,00 EL84 USSR 3.00
13E1 STC 85.00 6FQ7 SYLVANIA 750 | EL34G SOV TEK 5.00
807 HYTRON 7.50 6L6GC GE/SYL 20.00 EL34 El 500
811A RCA 2500 | 6L6WGB SYL 10.00 6SL7GT USA 500
6080 MULLARD 1000 | 12AX7WA SYLVANIA 6.00 PR e o s
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 YISA/ACCESS ACCEPTABLE. OBSOLETE TYPES A SPECIALITY.
F=—— CREDIT CARD MIN ORDER £10.00. EUROCARD
VISA OPEN TO CALLERS MON.- FRI. 9AM . 4PM. CLOSED SATURDAY “
— U.K. P&P 1-3 VALVES £2.00, 4-6 YALYES £3.00 ADD 17.5% YAT TO TOTAL INC P+P O’SEAS P & P PLEASE ENQUIRE €

7 DAYS A WEEK 9AM - 9PM The Audiophiles Choice

All output valves multi-tested and digitally matched
Full no quibble guarantee. Expert advice on all valve amps

ECC81 Philips 7.00 KT66 Harma 2500 [ e —————— &
FCC82 Philips. 6.00 KT66 G.E.C. 80.00 worid ausio WORLD AUDIO DESIGN |
ECCS83 l‘ungsram 10.00 KTS88 JJ Tesla 25.00 Aesipn l'PC RADE
ECC83 Philips 8.00 KT88 G.E.C. 125.00 3
ECC83 R.ET 10.00 2A3 R.C.A. 50.00 | ' ‘
ECCS83S JJ Tesla 7.00 2A3 Fivre 50.00 | In many circles the JJ Tesla 300B and Svetlana KT88
ECCS84 Mullard 7.00 5687WB Philips 7.00 are considered the best of their types. This month
ECCS85 R.E.T. 8.00 5751 G.E. 10.00 owners of the Tollowing W.A.D. amps can enjoy [
F88CC/6922 Harma 12.00 5842 WA Ratheon 10.00 | selected & tested valves at a fraction of the normal
ECF80 Mullard 8.00 5881 WXT Sovtek 7.00 | retail prices. These tubes provide improved detail. |
ECLS3 Amprex 7.00  6550C Svetlana  22.00 | iower noise and less microphonics. We believe that
ECLS6 A.E.G 10.00 6500EH Sovtek 22.00 | you will fee! that Christmas has come early!
EF80 Mazda 6.00 6550WE  Sovtek 18.00 | \
EF86 Svetlana 8.00 6AU6WC  Philips 4.00 | 3398 PSE MONOBLOC Upgrade
5[804: Telefunken 35.00 6{:(;(; E.L 2‘8)30 4 x JJ Tesla 300B miaghed l‘
F806! Tesla 20.00 6L6 Brimar L ~y 2 x Phili I6W ,
ELMEH  Sovtek 850  6SL7GT  Brimar 6.0 | “ gt SR
EL34 Svetlana 10.64 6SN7GT  Sovtek 5.00 | . 2 Harma SUSG BS—
EL34 Siemen 45.00 7199 Philips 20.00 - o
E34L JJ/Tesla 8.50 7591A Harma 10.00
ES84L Harma 6.00 7868 G.E. 40.00 | KAT 88 Upgrade
ELS19 E.lL 12.00 12AX7 Svetlana 7.23 o 4 x Svetlana KT88 .
G732 Harma  9.00  1ZAXTLPS Sovtek 8.00 | !:ﬂ 2\ Philips 6AUSWC  £128 the set
GZ34 Sovtek 8.00 12AX7EH Sovtek 8.00 | W 2 \ Philips ECC82 plus VAT & curragea |
WATFORD VALVES 3 Ryall Close, Fast mail order/next day delivery/World Wide shipping
Bricket Wood, St Albans, Herts AL2 3TS 1000’s more valves stocked. Prices exclude VAT and carriage.
E— ﬁ 01923 89327 Fax: 01923 679207 m
www.watfordvalves.com
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Fal}on Acoustic_s Ltd

hllp.//www.falcon-actmsnc.s.co.uk
Full Price List and Focal details on Web Site

DRIVE UNITS: hy FOCAL & $€as. and a pick of the best from other manufacturers.
Coming:- ETON HEXACONE Range of units
100+ CROSSOVER NETWORKS: - Active & Passive, Components. Accessories,
CONMPONENTS
SOLEN Polypropylene capacitors. 0.1mFd. to 100mFd.
Polyester and Polycarbonate Film Capacitors. 0.1mFd. to 10mFd.
ALCAP Revensible Electrolytic Capacitors (Non-Polar): 50v, 100v & Low Loss. 2mifd. to 600mFd.
FALCON Custom-wound Inductors.
FERRITE:- Standard. High Power. Super Power, Super-Super Power
AIRCORED (.56 - 1.25mm wire:  IRON DUST. Imm wire
TAPPED INDUCTORS:-  0-10mH in 1mH steps & 0-ImH in 0.1mH steps
AUDIO AMATELUR PUBLICATIONS
NEW- First in High Fidelity - The story of H. J. Leak & Co. plus lots in P/L.

m ‘State of the Art’ Units & Kit Designs’
NEW Focal Unit Range

Available Novemher 2001
Includes the ‘W’ glass-sandwich range
as pioneered in the Utopia range of systems.

Unit Spec Booklet available 30p. OR FREE on Web Site available in pdf format
Please send A4 SAE with 44p stamp (66p with PL) +30p extra stamps.

SUPPLIERS TO THE TRADE SINCE 1972
Send for our FREE price list PL30: Just send a large S.A.E. (Hp stamp) or US$2 bill overseas.
Europe US$1 bill or 3 International Reply Coupons (IRC) to:-(Dept HFW) Tabor House,
Norwich Road, MULBARTON. Norwich, Nortolk. NR14 8T Tel (0)1508 578272

Back year sets of Speaker Builder. Audio Amateur & Glass Audio. plus the Audio Anthotogy Set.
Altogether 50+ books and 50+ Audio Amateur’s magazine year sets. 2000 year sets available.

SRAWGY CHATHAM USA 1000 | 6BWS BRIVAR

5 w200 | 68%7 6T GE 12AY7GESYLVANIA 775

VR‘Y A 2P lecarsrarsvvanm 1070 |r2azzce 750 | B42AGEC . .
SYINGTSYLVANA 500 | 66, 6 RCA or GE 12BH7AGE o RCA 1300 | 502 — 25
6AS7G RCAcr SEMENS 1200 | 6cwa RCA 1268Y7A GE 900 | 6550 GE 2400
GALIBWC SYLVANIA- 450 | 8SL7IGT STC 950 J12E1STC 1250 | 61468 GE 600

PRICE VALIDITY TO END APRIL 2001 - ASK ABOUT ANY TYPES NOT ON THIS LIST
CHELMER

VAI
COMPANY

for High Quality Audio Tubes

Everybody in the tube business knows that the justly famous Brand names of yesteryear like BRIMAR,
GEC, MULLARD, RCA & TELEFUNFKEN Etc. Etc. are scarce and often very expensive.
Although we supply all major brands when available (and have many in stock) our policy is to offer a
range of tubes, mostly of current manufacture, the best we can find from factories around the world,
which we process specially to suit audio applications. The result - CVC PREMIUM BRAND.

Our special processing includes selection for LOW NOISE, HUM & MICROPHONY and controlled
BURN-IN on all power tubes to improve STABILITY and select out tubes with weaknesses Etc.

A selection of CVC PREMIUM Audlo Tubes

E pes
E8aL/ 71894 Ag,n(ForZAa 3008 etc)
9. & 500
ECL82 590 |KTe6R rani i {,: 4 Pn Jumbo (For 211 ) 10.00
ECLBS 5.90 % Siandard) ek 4 4 Pin Ju bo(For211 eic )
EF86 6.20 5 13.00
ESOF Gold Pin 11 00 KTKT?Q L Type) )99
EB1CC Gold Pin 7.50 | KT88 (JJ ) ( 450
EB2CC Gold Pin 8.80 |PL509/519 9 Pin (For EL. P00
EB3CC Gold Pin 800 |3/ 4 o7 8 pin) Ch. or PCB) 500
EB8CC Gold Pin 860 |3008 o | 82 3:00 S“F;“;‘gca"w) -
6EU7 670 |6C33C.B 7.00 | 25 0 | (For ECCB3 200
6SL7GT 850 |6L6GC A‘Fma 3000'7 m“‘”’ 8
T BLEWGC/ 5881 ( ) &

SSN7Gl 0 |eveGT Anode
6922 6.00 (For EL509 eic.) 150
7025 700 |61468 Retainer (For 6LEWGC etc) 2.00

and a few “Other

% 1 SYLVANIA

rce types).
13E1 STC
805 CETRON

RAGY FIVAE w0 | 654

SOME NECESSITIES - FROM THE ORIGINAL CLASSIC TURNTABLE SPECIALISTS
P&P
BD1/2 Drive Belt £11.60 £1.90
BD1/2 Motor Suspension kit £14.50 £2.50
SAU.2 Headshell £17.50 £2.90
SAU.2 Connecting Lead £16.50 £3.20
GARRARD
Wired arm tubes from £14.50 £2.90
Cartridge carriers (sliders) £12.50 £1.90
301/401 Transcription models
Original Thrust pad assembly £12.50 £2.50
Original Idler tension spring £3.25 £1.90
Original Brake pad £2.40 £1.90
Xeroxcopy Owners Manual 301 incl. full size mounting template £9.30 £1.90
“ ‘a0 “ " £7.20 £1.90
Replacement 301 control knobs On-Off/Speed select pair £21.50 £2.90
Replacement 301 suppressor unit £6.20 £2.50
Replacement 301 motor pulley (-2%), (-1%), (Std), (+1%)  each £16.20 £2.50
Replacement 301 Chrome plated mounting bolts set £7.20 £2.50
Recommended Lubrication set - early 301 or 301/401 (specify) £6.20 £1.90
GOLDRING/LENCO
Idler wheel (lock-nut or clip fixing) £21.20 £2.90
Tension spring £3.25 £1.90
Arm pivot bearings - with fitting instructions £9.25 £1.90
Spindle/Main bearing assembly complete GL.69/72 £21.00 £3.90
“ “ “ “ “ GL.75/78 £25.00 £3.90
Chassis suspension springs (set of 4) set £19.50 £3.90
Headshells from £22.25 £2.80
Instruction books from £4.50 £1.90
THORENS
TD.124 series
Idler wheel original £28.50 £2.90
Idier wheel our redesigned replacement £16.50 £2.90
Drive belt £19.50 £1.90
Suspension rubbers (‘mushrooms') £16.50 £2.90
T
Drive Belt £17.90 £1.90
Suspension springs (-1%), (Std), (+1%) (set of 3) set  £13.50 £2.90
Suspension - main bushes (set of 3) set  £13.50 £2.90
Armboards TD.150 blank £12.50 £2.50
“ TD.160 *“ £10.20 £2.90
CECIL WATTS Dustbugs & spares - incl. Preener wicks
Cartridges and styli for 78s and Mono LPs in addition to current Stereo LPs
TECHNICAL & GENERAL
PO BOX 53, CROWBOROUGH, EAST SUSSEX, TN6 2BY
TELEPHONE: 01892 654 534
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ALL PRICES IN UK. POUNDS £
Please note carriage charge extra + VAT (EEC Only) - When ordering state if matching required (sdd £1.00 per tube).
Payment by CREDIT CARD (ACESS, VISA, MASTERCARD) or BANKERS DRAFT, TRANSFER or CHEQUE (UK ONLY).
FAX or POST your ORDER - We shall send PROFORMA INVOICE if necessary.
MILLIONS OF OTHER TUBES IN STOCK

Valve Amplifiers sound better still fitted with CVC PREMIUM Valves!
Chelmer Valve Company, The Stables Baddow Park, Great Baddow,
Cheimsford, Essex, CM2 7SU. England.
email: sales @chelmervalve.com ) 44 (0)1245 241301 Fax: 44 (0)1245 241308 www.chelmervalve.com
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WOLFSON LAUNCH

DVD-A AND SACD AUDIO
CHIPS

OK, so you might not be
planning to build your first
SACD player quite yet, but all
the same here's how they do i,
just in case you do decide to
take on Sony tomorrow.
Everything is so complex
nowadays, manufacturers build

their products using specialised
chip sets, rather than attempting to come up with
in-house solutions. Wolfson microelectronics, based
in Edinburgh, (www.wolfsonmicro.com) join
companies like Zetex in the UK offering specialist
chips for advanced audio use. Wolfson tell us they
have just introduced two new six-channel audio
digital-to-analogue convertors (DACs), the
WMB746 and WM8756. Both provide DVD-Audio
playback, but the 8756 also provides SACD
playback. It has separate inputs for PCM at up to
192kHz sampling rate with word lengths from 16bit
to 32bit, and for 64x Direct Stream Digital (DSD)
for SACD. Wolfson claim their proprietry multi-bit
sigma-deita DAC architecture provides class leading
linearity with distortion down at —97dB (0.0014%).

The simpler WM8746 is a PCM only version
which provides DVD-Audio only.

The introduction of dedicated audio chips such
as this is usually followed by a spate of product
launches by Britain’s hi-fi manufacturers. Wolfson
pointed out to us that at present you can have
either a DVD transport or an SACD transport, with
decoders, but not one transport that does both,
because DVD and SACD discs are different and a
transport would need to be able to sense disc type.
Doubtless they'll come along in due course. Until
then expect to see a rash of DVD-A or SACD
players from manufacturers, software availabitity
permitting.

mn»

RADFORD AND
QUAD REPAIRS

Woodside Electronics tell us they are again offering
a repair service for Woodside and Radford valve
products. They can provide replacement
transformers for Quad Il power amps as well.
Contact Mike Davis on 01758-741026 or

e-mail m.davis@pvirgin.net

Lnews

e-mail us with news at - diynews @hi-fiworld.co.uk

KIT & COMPONENT NEWS

(1] 4

From Whitenoise in
Glasgow come a
whole variety of kits
for you DIYers.

The DVAI0Q is their
new entry level
power amplifier providing 80W into
8ohms with extremely low distortion
across the audio band. Prices start at £75
for a stereo pair of standard kits.

The MOS!25 is an improved
successor to their successful MOSI00
power amplifier.
The MOSI25
delivers in excess
of 100W into
8ohms with low
distortion and a
pleasing sonic
signature, they
tell us. It is fast and detailed, but without
any dryness. A version of this amplifier
providing 250W into 8ohms is also
available. A stereo pair of |00W standard
kits costs £113 and a stereo pair of
250WV kits is priced at £153.

The White Noise active crossover is
a 24dB per octave state variable filter
with individual gain controls on the high
and low pass outputs. The crossover
frequency is user settable and can be
fixed or variable. The active crossover is
ideal for use in active loudspeaker and
subwoofer projects or as a general
purpose audio filter. A stereo pair of
standard active crossover kits sells for
£83.

If you want to listen to your favourite
music without
disturbing others then
the White Noise
headphone amplifier is
ideal. It will drive all
types of headphones to
high levels with low
distortion and excellent
resolution. ft
incorporates short circuit protection and
can be operated in either Class AB or
Class A. A standard headphone amplifier
kit, including power supply costs £65.

The White Noise phono stage has
MM and MC circuitry which employs

KITS BY THE BUCKETLOAD

three gain blocks and distributed RIAA
equalisation, accurate to within 0.1dB
across the entire audio band. Each gain
block has its own regulated power supply
driven from a board level main regulator.
This means that there are a total of eight
voltage regulators per channel giving an
absolutely silent power supply. The
audiophile version of the phono stage has
RIAA equalisation accurate to within
0.05dB. There are Class A gain blocks
and the highest quality passives
throughout. The
stereo phono stage

| kits come in at £104

~ 1 for the standard

} version and £304 for
the audiophile version.
And finally to power

rp8sicven

: the active crossovers,
headphone amplifiers or phono stages
you need a superlative power supply.
Almost all
regulated power
supplies have
unwanted high
frequency or
radio frequency
corruption on

their supposedly

direct current outputs generated by the
regulation feedback loop. High and radio
frequency signals leaking into audio
circuitry is known to smear the sound.
The White Noise power supply uses
cascoded regulator circuitry to eliminate
these artefacts and provide up to IA of
pure DC at any user presettable output
between +/-3V
and +/-40V. A
standard cascode
power supply kit
retails at £45.
Further details of
these products
are available on
the web or in our
free catalogue from White Noise, |1,
Station Road, Bearsden, Glasgow G61
4AW.

White Noise can be contacted on 014I-
942-2460 ( Tel ), 0141-587-7377 ( Fax ),
or david.white38@ntlworld.com ( email )
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KiITsecomes
KAT

Last month we described our new KiT6550 40W valve amplifier. This month Nick Lucas

concludes with a description of the kit, and our power amplifier derivative, KaT6550.

details were given of our latest valve ampli-
fier, the KiT6550. It's a 40VV integrated
amplifier, with valve rectification and a choke

in» In last month's DIY Supplement (No. 60),

equipped ‘pifilter’ power supply, using a pair
of Svetlana 6550C power tetrodes in push-pull
at the output (though any 6550 or KT88 can
be used). At the front end is an ECF80 pen-
tode/triode, acting as an input amplifier and
phase splitter.

In part one of this article last month we
gave a detailed description of the amplifier, an
explanation of the circuit and its measured
performance. in this second part we cover the
kit and Simon Pope describes sound quality.
But before this | must mention our new
release of the KaT6550, the power amplifier
version to please all you pre-amplifier users,

The KaT6550 is essentially the KiT6550
devoid of all the phono sockets (except those

PAGE 6

for the preamp input), the selector,

tape/source switch and volume potentiometer.
This removes the need for any control
devices, apart from the on/off switch that is
located at the rear left corner - hence the
blank front panel. The signal enters via a pair
of phono sockets that feed directly to the
input valve.With an input sensitivity of 500mV
the KaT6550 can be operated by both a pas-
sive and active pre-amplifier.

THE KIT

The kit meets the same standards, or higher,
of commercial product.As we are not using
printed circuit boards all valve sockets are
chassis mounted and are of the white ceramic
variety. These project up through the chassis
without exposing the ring fittings. Three
lengths of tag boards are provided each carry-
ing 18 pairs of terminals. Onto these all the

components sit, one for each channel and the
remainder for the power supply. The compo-
nents we supply are of high standard, namely
Hua Lien TA axial electrolytics, Panasonic M
series radial electrolytic and Philips orange
386 series for the signal capacitors, carbon
film resistors and copper wire for all low cur-
rent links.

We have worked a deal with our valve
supplier to get the best prices on the valves
to keep the price of a valve set to the mini-
mum. This can be the limiting factor to some
people, but hopefully not any more. The ampli-
fier weighs in at a whopping |9kg with dimen-
sions 390mm(w) x 330mm(d) x 190mm(h)
with valves or 220mm(h) with cage.

BUILD
The KiT6550 and KaT6550 kit will offer more
of a challenge than most due to their use of
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hard wiring. Rest assured there are plenty of
diagrams to guide you through, all the same.
As long as you follow the instructions careful-
ly it should be plain sailing. There are no
tricky set-up procedures as the output tubes
are auto-biased. The fiddliest part is the pre-
amp section of the KiT6550, due to the use
of single screened wire (better separation and
sound quality than twin screened). We pro-
vide 10m and this adds up to a lot of wiring.
As long as you take it slow and steady then
you will be fine. We have a help-line manned
9am to 5pm weekdays, and a help e-mail
address, namely help@worldaudiodesign.co.uk
and a full back up service to the point of
arranging collection of your amplifier to fix all
problems.

SOUND QUALITY by Simon Pope
KiT 6550

| tested the sound quality of the 6550 with a
variety of musical styles and sources and

=

i

GaEND

found it to be a highly engaging per-
former with a great sense of vitality
and involvement. Bob Marley's semi-
nal ‘Exodus’ on vinyl LP (using the
WAD modular valve PHONO |
phono stage) had a way with rhythm

+i
jun

and timing that was very impressive.
The track 'Natural Mystic' highlight-
ed the amp's full and deep bass
response and the treble had a
smoothness that was detailed yet
pleasantly sweet.
Others characteristics of the 6550 were
revealed in a CD of Mahler's 'Das Lied von
der Erde' where a realistically deep sound
stage was created and instruments had an
appealing warmth, together with space and
light around them. It made for great realism.
If you favour attack and rhythmic grip,
together with a smoothness of sound that is
incredibly easy to live with, the KiT6550
could well be the kit amp for you.

KaT 6550
| tested the power amplifier version of the
6550 kit amp with the aid of our World Audio
Design PAS Il passive preamplifier. The
KaT6550 has all the rhythmic attributes of
the KiT6550 but with a tad more clout and
presence to the overall sound. Bob Marley's
vocals were positioned slightly further
towards the front of the soundstage, for
example, and the drums and bass had a tight
and cohesive feel.

Classical music sounded open and airy,

| feature

with woodwind instruments light and spa-

cious and brass especially engaging, with a
snappy and metallic realness.Add to this the
fact that strings (especially violins) remained
smooth and lyrical - and the orchestral
timbres highly natural - and you have a recipe
for valve amp success. The 6550 is one for
those who like a valve sound married to the
attack and clout of a good quality solid-state
design.ll &

.

g ¥}
A cover is available if required to prevent
children or pets from coming into contact
with the hot valves.

MEASURED PERFORMANCE

using Svetlana 6550C tubes

Power 40W
Frequency

response (3dB) I5Hz — 60kHz
Sensitivity 500mV
Distortion (IW) 0.08%
Noise -90dB

The KaT6550 & KiT6550 amplifiers are available as a kit
from World Audio Publishing Ltd

UK Overseas
(inc. vat & p&p) (exc. vat & p&p) ‘
KaT6550-K240/120 £580.00 £495.00 |
(with valves)
KaT6550-K240/120 £450.00 £380.00
(without valves)
KiT6550-K240/120 £595.00 £510.00
(with valves)
KiT6550- K240/120 £465.00 £395.00
(without valves)
or purchase the separates in our parts directory:
KiT6550 mains transformer £110.00 £95.00
KiT6550 output tranformer(pair) £130.00 £110.00
KiT6550 choke £45.00 £38.00
KiT6550/34 cage £65.00 £55.00
Call of fax Nick Lucas on: +44 (0)1908 218836 (9am-5pm, Monday-Friday)
e-mail address: info@worldaudiodesign.co.uk
or order on line: www.worldaudiodesign.co.uk
For overseas freight charges, please call, fax or e-mail.
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NEW PRODUCTS FOR VALVE
PRE AMPS

Full range of Mumetal input and output
transformers for balanced and unbalanced
pre-amps, microphone amps, equalizers etc.

TRANSFORMERS

For the true “valve sound” and elimination of hum and
interference in your own or vintage designs. A new
range and custom service for low power transformers
to complement our power amplifier products.
Transformers built to order 2-4 weeks delivery. Full
technical support. Free catalogue. Visa, MasterCard,
JCB etc.

E A Sowter Ltd E-Mail: sales@sowter.co.uk
PO Box 36 IPSWICH techsupport@sowter.co.uk
IP1 2EL England Call or visit our Website for

Tel: (+44) (0) 1473 252794  catalogue and information
Fax: (+44) (0) 1473 236188 http://www.sowter.co.uk

500 WATT SUB BASS

Loudspeaker Amplifier Panel
50W, 100W, 200W and 300W R.M.S
versions are also available. For full
specs and prices view our website at
BSB 500 W\ﬁw.BKELEC.COM

op _ - Q ldeal for
6 i . 9 building
O C)Ch ~ Audiophile

Oo '7 ‘.__, ™ O O and Home
: Theatre
subwoofer

loudspeaker

Projects

Customised
: , o OEM
_ , pails Versions

. %P subBas: "i‘fﬁ,“ %) 5 Available

. BRI . o

eatures:- *500W RM.S. into 4 Ohm *Continuously Variable
Phase control * Toroidal Transformer *Short Circuit protection *Low
Level, High Level & Balanced Inputs *Frequency Roll Off, Lower 3Hz,
Upper 40Hz to 120Hz (Fully Adjustable) *AC3 Compatible, Filter can
be by passed for 5-1 formats *Airtight construction *Tens of thousands
of our panels already in use *Complete with leads,

SPECIFICATION: *Power 500W RMS @ 4 Ohms *FResp 3Hz 15Khz
-3dB *Damping Factor >300 *Distortion 0.01% *S/N A Weighted >100dB
*Supply 230V. A.C. *Weight 7kq *Size H259 W259 D140mmi

The above item may be ordered by ost, fax, email or phone and payment is
welcome by cheque or credit card. Price: £219.50 +£6.00 P&P Incl VAT

B.K.ELECTRONICS Web:-http//www.bkelec.com
7 UNIT 1 COMET WAY [E-maik-  Sales@bkelec.com
| SOUTHEND-ON-SEA | TEL: 01702-527572 Wsm—m—=

IT DOESN'T MATTER........

whether your equijpment is
Ola, New, in Kit form, Valve, Solid-state, Audlio or R.F.

As the U.K.’s Premier Valve-equipment Repair & Restoration Centre
we will....
Repair, Restore, Re-calibrate, Re-align:-
Tape recorders by Revox, Tascam (Jp to 1"), Teac
Valve - amps., pre-amps., luners, cinema amps.,
theatre-organ amps., industrial p.z. amps. from Radford, Quad, Leak,
Kalee, Clarke & Smith, Compton, Grant. Parmekc, RCA, Altobass eic.
Valve Communications Receivers and Transmitters
(to 30MHz/2kW/6'3" tall) by KW, Marconi, Labgear, Eddystore,
Redifon, Ajax, RCA, Tiger: and so on.
We will....
Build that Kit for you or
Re-build it if you've had a go but it's gone pear-shaped.

We will....
Custom-build for you a published Classic design.
Design something special and build the prototype.
(a 250-watt AB2 high-leve! modulater, Sir? No problem!!)

All this,
as well as being an Authorised Service Centre for such respected
names of the Digital Era as Denion, Pioneer, Kenwood, Yamaha.

Overal),
some pretty comprehensive facilities....and it will take only
a few minutes of your life plus a few pence from your pocket to callfax
and discuss your requirements: 0113 244 0378. Or write!
We are:-

AUDIO LABORATORIES (LEEDS)

3 Kildare Terrace: Industrial Estate,
Leeds LS12 1DB, Enmgland.
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E $S82 FAX: 01702-420243 VISA
L JESSEX S§2 6TR .

WHITE NOISE

AUDIO KITS, MODULES, COMPONENTS

PRODUCTS INCLUDE:- Power Amplifiers 30-
250W, Preamplifiers, Phono stages, Active
Crossovers, Power Supplies, Buffer Amplifiers,
Balanced line drivers / receivers, Stepped attenua-
tors, Gold plated connectors, Cables, Capacitors,
Resistors, Semiconductors, Transformers,
Subwoofers, Loudspeaker drive units

WHITE NOISE
Il STATION ROAD http://homepage .ntlworld.com/david.white38

Email:- david.white38 @ ntlworld.com

Sa ol Tel- 0141-942-2460 (until 9pm)
. -9492- unti

GLASGOW Fax:- 0141-587-7377

GE1-4AW
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ARE TETRODES

6550C - Tetrode

eam tetrodes (or beam power

tubes) were specifically developed

for audio, which makes them the
only device ever which holds this proud
honour. All other active devices are basical-
ly general purpose, even the triode.

Lets take a look at the requirements
for an audio device in a real world
amplifier.

Firstly distortion. Now there is distor-
tion and there is distortion. Musical theory
teaches us that the pure octaves of a tone,
that is the second, fourth and so on har-
monics are always harmonious with the
fundamental, thereby making even harmon-
ic distortion the least objectionable.

The third harmonic is the musical
“fifth" of the fundamental and is harmo-
nious with the fundamental but will cause
dissonance with chords of relative simplici-
ty. Therefore a small amount of third har-
monic is acceptable, but above a few per-

TOP?

Are Beam Tetrodes the Ultimate Audio Valve?

by Andy Grove.

cent it will cause audible distortion.

The fifth harmonic is harmonious with
the double octave of the fundamental, but
as the frequency difference is greater this
harmonic is more audible than the third so
fifth harmonic should be kept low.

Higher order odd harmonics are always
objectionable and are therefore entirely
undesirable. In fact as the ratio between
the higher order even harmonics and the
fundamental is high it is desirable to keep
these low too.

Harmonic distortion is related to the
curvature of the transfer characteristic of
the whole amplifier. Simple, soft curvature
produces low order harmonics, sharp dis-
continuities produce high order distor-
tions. This curvature is also responsible for
intermodulation. The curvature multiplies
one signal by another causing modulation
and sidebands.

Simple curvature produces low order
IM products, complex curvature produces
high order .M. products. High order |.M
products are extremely objectionable; this
is the nasty grain that can be heard with
some Class B solid-state amps. Generally
the distortion in a power amplifier is
caused by the high signal level stages, pre-
dominantly the output stage and it's driver
if a zero gain buffer is used at the output.

We can represent the curvature of the
transfer function by a power series, the
sum of a series of terms of ascending
power. This equation can be arrived at by
taking n (where n is an integer) readings
from a plot of the curvature. Form n simul-
taneous equations and use a matrix and
Gaussian elimination to solve. The approxi-
mation becomes more and more accurate
as the number of terms approaches infinity.
The various powers correspond to the
order of harmonics produced by the curva-
ture. If the curvature produces only even
harmonics all of the coefficients for the
odd power terms in the series will be zero,

and vice-versa for only odd order
curvatures.

So for our first lineup let’s consider the
various devices’ curvatures:

BIPOLAR TRANSISTOR

A bipolar transistor has a curvature which
is best represented by an exponential func-
tion. Probably the simplest equation used
to describe the bipolar transistor is the
Ebers-Moll equation, more complex models
include the Gunnel-Poon model.For the
purposes of this proposition we need only
consider the simplest form of the exponen-
tial function to see the crux of the argu-
ment. [t can be seen that the power series,
which represents the exponential function,
has an infinite number of terms, including
an infinite number of odd terms, although
they do diminish quite quickly due to the
factorial coefficients. Bipolars also suffer

300B - Triode
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from the Early effect and are extremely
temperature sensitive. This excacerbates
the problem as the parameters of the
device will be modulated by the signal as
the junction temeperature changes. This
results in high order IMD under dynamic
conditions. One other problem with bipo-
lar transistors is that they require consid-
erable power to drive them, this generates
distortion further back in the chain. One
other point, it is a common misconception
that bipolar transistors are current con-
trolled devices. They are not.They are
transconductance devices, a change in
base-emitter voltage causes a change in
collector current. The base current is an
unfortunate side effect of the base-emitter
diode junction.

FET

FETs have a primarily square law charac-
teristic, a curvature which can be repre-
sented by the power series, but where the
odd order coefficients are always low, right
from the beginning. But FET.s are also sen-
sitive to temperature just like all solid
state devices, so they too will have their
characteristic parameters modulated by
the signal. Also if one takes a look at a real
FET characteristic curve it is a bit of a
messy affair. There are definitely large odd
order components in there. It looks like
the Pentode’s curvature.

PENTODE

Pentodes have a primarily square law char-
acteristic but, like the FET, the curves
severely bunch up at low voltages and high
currents, this is indicative of large, odd
order coefficients in the power series. But
like the FET they are predominantly low
order in nature, mainly third and fifth.

TRIODE

Triodes have an almost pure square law
curvature.Within the region which they
are used there they transconductance
increases with increasing current and
decreases with decreasing current. There is
a point at which we reach saturation
caused by limited emission from the cath-
ode, but under normal operation the space
charge always supplies sufficient electrons.
One hidden problem with the triode is the
Miller effect loading of the driver stage at
high frequencies. Triodes also require a
prodigious drive voltage, this of course
causes distortion in the driver stage.

BEAM TETRODE

Beam tetrodes once again have a nearly
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pure square law characteristic. Low odd
order terms in the power series from day
one.The harmonic generation of the beam
tetrode will be much the same as the tri-
ode. The beam tetrode has a higher input
impedance than the triode and requires far
less driving voltage.

EL34 - Pentode

Taking into account the above, some
things start to make sense. Bipolar ampli-
fiers always seem to sound a lot sharper
and brighter in the treble, and sometimes
plain grainy, compared to amplifiers built
using the other technologies. This could be
due to the production of high order har-
monics and IMD. Now although the overall
THD may be very small, if the amp is pro-
ducing signals at 7 kHz from bass lines I'm

pretty sure it'll be audible.A true audio"
signal will produce a hash of grunge at
across the audio band due to intermodula-
tion.As most musical energy is in the
midrange, there will be a lot of hash at
higher frequencies, hence grain and bright-
ness.

A quick word on feedback. Feedback
causes the curvature of the amplifiers
characteristic to straighten but also to
become more complex in shape.The effect
of feeding the distorted output signal back
into the input turns the curvature function
into a series of functions of itself. The
function of a function, the function of a
function of a function and so on. This has
the effect of lowering the amplitude of the
harmonics but also spreading them out
into higher orders. Another problem is
that of amplifier stability. Most amplifiers
have an open loop response that resem-
bles that of an integrator. This is called
"dominant pole compensation” basically
the feedback diminishes at 6db per octave
with increasing frequency. Therefore just
whether you need the feedback to lower
the amplitude of the grunge, it isn't there.
Taking stock of the feedback problem it
would seem most logical to make sure the
amplifier is as linear as possible to start
with, and apply feedback carefully. That
implies Class A operation.

Next is the problem of efficiency or
available power output for a given device
dissipation. The odd man out in the above
set of candidates is the triode. This old boy
is far less efficient that the others because,

“ under negative grid drive, the we can

never approach the diode line of the valve.
So power output is limited unless the grid
is driven positive. This is the idea behind
such valves as the 811, 805 and 812.These
are designed to have their grids pushed
hard positive to extract more power.The
problem with this however is that when
the grid changes from a negative potential
to a positive potential it starts to conduct
as a diode. This causes a sharp discontinu-
ity in the curvature introducing high order
amplitude distortions. Similar efficiencies
can be achieved by all of the other device
types, if we disregard the heater power
required by the valves.

The next consideration is the damping
of the load. This is quite important, but the
reasons why are misunderstood. Nearly
all modern loudspeakers are designed to
work with an amplifier of essentially zero
output impedance, a voltage source. This is
because since the seventies most amplifiers
have been high feedback solid state



Bipolar Transistor

Pentode and FET

Triod

Imm Transfer asve

| Characteristic curve | Transfer curve

Loadline
V a-k

Note: Triode and Beam Tetrode curves are parabolic

designs. If a loudspeaker designed for a Qes. This electrical Q is measured with
zero impedance is driven with an amp the voice coil shorted out. Pu more resis-
which has a finite impedance two prob- tance in the voice coil circuit and the Qts
lems arise. Firstly the bass alignment is goes up.This affects high Q reflex align-
altered. The Qts is the rms sum of the ments the most causing a hump in the bass
mechanical Q, Qms and the elctrical Q, at resonance.The other problem which
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arises is that of changes in frequen-
cy response caused by the
crossover not being terminated by
the expected zero impedance.The
response starts to take on the
shape of the loudspeaker’s imped-
ance curve.

All of the active devices men-
tioned above, apart from the triode,
are essentially high impedance
transconductance devices. Therefore
they will present a high output
impedance unless used as zero gain
buffers, or with some other form of
local feedback around the output
stage. The triode has a reasonably
fow internal impedance and can be
used without feedback and still
achieve a workable impedance after
the output transformer’s stepdown
ratio. However as we know, by using
some form of feedback, either local,
or global or both, we can achieve a
suitable output impedance. This
negates the triode’s advantage over
the other devices in this area.

Now lets have a look at what we
have discovered. Firstly for ultimate
audio purposes the exponential
characteristic of the bipolar auto-
matically excludes it from the list,
we can already see that the extend-
ed harmonic and intermodulation
products definitely point towards it
being an industrial grade compo-
nent.The FET and pentode have
similar characteristics, rich in low
order harmonic components, but
without the extended spectrum of
the bipolar transistor.We are left
with the two, in my opinion, best
devices for audio output stages. The
triode and the beam tetrode. Both
of these have the same type of
square law characteristic. The main
selling points which bring the beam
tetrode on top is it’s efficiency and
ease of drive.The accelerator grid
greatly increases it's apparent per-
veance giving more watts for your
pound. This allows operation deep
into Class A without as severe a dis-
sipation penalty as the triode.The
beam tetrode requires far less dri-
ving power than the triode. This
allows for the use of local feedback
either into the cathodes or screen

grids, lowering the output impedance to
that of a triode, or probably lower given
the tetrode’s higher transconductance,
before global feedback is applied. And less
driving voltage requires less of the driver
stage, generating less distortion there.ll &
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s | progressed up the hi-fi ladder
towards the goal of perfect realism,

r so | thought, upgrades became
harder to quantify in terms of measurable
improvements and | increasingly relied on sub-
jective analysis of the changes achieved, if
there were any that is!

An area where this applies is mains power
leads. Having noticed some correspondence
on the World Audio Design bulletin board on
this subject | thought | would share my expe-
riences, together with a low-cost alternative
to expensive ready-made cables.

A few years ago, a friend lent me a mains
cable he had purchased from a supplier of
quality cables and invited me to try it. This
was still in my ‘transistor’ period and | was
somewhat sceptical of expensive leads being
worth the money. After a trail period, | con-
cluded that | couldn’t detect any difference
with the cable and returned it to my friend,
with my bank balance intact!

Time passed and my transistor amplifiers
were gradually replaced with valve equipment
in the form of a WAD K5881 Mk Il and the
WAD Series Il Modular Pre-Amp. Following
various component upgrades, | was again
pressed to try a quality mains lead. This time,
to my dismay, | really could detect a significant
improvement - tighter, cleaner bass, open tre-
ble with better imaging. Rats!

However, | thought that there should be
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Neville Roberts gets into a twist with his

mains lead. You can too.

no reason why | could not construct a power
cable of comparable quality myself, and at a
fraction of the cost. My reasoning was that
there must be two main factors that con-
tribute to this significant improvement. One
would be the lower resistance and higher
power handling capacity of the lead and the
other some sort of filtering effect.

A lead is essentially a transmission line for
the power with series inductance and parallel
capacitance distributed along the length of
the lead, and this must act as an RF filter
(Figure 1).To increase this effect and lower
the resistance of the cable, | chose to use 6
pairs of 14/.0076 wire (or 14/.2 for you met-
ric buffs!) conductors, twisted together, and a
length of 32/.2 earth lead. Each pair is rated
at 3A, so the resultant cable would be |8A.

How was | going to twist the conductors
together! My thoughts were to twist pairs of
blue and brown wires together and then plait
the six pairs around the earth conductor. For
advice on how to plait wires, | decided to
consult an expert in this field - my |3-year-
old daughter! | was duly shown how to plait
three wires to make a flat ribbon. | would
then wrap the two ribbons around the earth
lead. The resulting ‘Emma Weave' cable was
duly constructed, but it soon became clear
that the earth wire refused to stay inside the

ribbons despite my
attempts to bend the rib-
bons around it.

The second attempt
involved arranging the six
pairs of wires radially
around the earth wire and
plaiting three pairs togeth-
er once, then moving to the next three and
0 on around the wire in an attempt to enve-
lope the earth lead. Alas, this turned out to
be more complicated than it seemed and
after about half an hour and about six inches
of completed cable later, | abandoned this
approach!

Finally, | settled on the following tech-
nique. | individually twisted together 6 pairs
of blue and wires brown by knotting a pair
together at each end, slipping one end over a
door handle and threading a pencil through
the other end.



The best way | can describe the process
is by holding the cable taut in my left hand, |
twisted the cable by ‘winding up’ the pencil
as if it were a propeller on a rubber band
powered model aeroplane.When complete, a
final tug on the wire meant that it stayed
twisted together after removing from the
door handle. This process was repeated with
the remaining five pairs of blue and brown
conductors.

Finally, | taped the six pairs of wires
around a length of earth wire and then pro-
ceeded to twist the pairs around the earth
wire, This resudted in the cable shown in
Figure 2 and a pair of very sore hands! |
would recommend gloves for this in future.

Three leads were needed, one for the
power amp, one for the pre-amp and one for
the distribution box supplying power to all
the equipment. The lead lengths required
were Im, [.5m and 2m so | used 40m of
blue, 40m of brown and 5m of green/yellow
which will make about 5m of finished mairs
cable.

Having cut the cable and some sheathing

— e — —.

to the required length | set about the task of
feeding the resultant cable into some Icm
diameter sheathing. This involved tying a
length of nylon string to one end of the
cable, threading the string through the
sheathing, attaching the other end to a fixed
object (a chair, door handle, the wife, etc.)
and pulling the sheathing over the cable. Not
an easy job,and in hindsight | would have
used some sort of lbricant such as silicone
grease or some ‘Sleeve Oil’ available from
Maplins for the purpose.

The blue and brown leads were separated
at each end, then | twisted the six brown and
six blue leads together and soldered them up
to make one ‘solid’ cable
that just fitted into the
holes on a |3A mains
plug (Figure 3). The same
was done at the other
end, bur | removed the
fixing screws in the 3-pin
IEC Euro socket ('kettle’
plug) and soldered them
in, as shown in Figure 4.

The cable restraints were
not needed as the
sheathing makes a very
neat job and just fits
snugly into the plugs and
sockets anyway.

Although my twisted
cable is not as neat as
commercially available products, it doesn’t
matter as the sheathing makes the final cable
look very professional (Figure 5) and it is the
sound quality that counts. The wires, plugs
and sheathing were from Maplin and the
whole lot, including VAT and postage, came to
just over £27 for three cables - and you can
choose you own colour for the sheathing!
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You will notice that | have chosen to use
a |13A fuse in the mains plug. All of my
equipment is individually fused with appropri-
ate fuses and | decided that it was unneces-
sary to put a lower rated fuse in the plug
from a safety point of view. There is a school
of thought that argues that low-rated fuses
can have a detrimental effect on sound quali-
ty and that all fuses should be replaced with
high rated cartridges. | personally do not
agree to any compromise on safety, but con-
sider the equipment fuses adequate for the
purpose and hence the use of I3A cartridges
in the main plugs.

Was all the effort worth it? Absolutely! As
| found with
the bor-
rowed lead,
there was a
significant
improve-
ment -
tighter,
cleaner bass,
open treble
with better
imaging and
more detail.
| must state,
however,
that | have
not been
able to carry
out any scientific testing of the cable to
prove or disprove that it works, apart from
basic continuity safety tests with a meter. All
my comments are purely subjective; it just
seems to work well.  Take it from me as a
converted sceptic, high quality mains cables
do work, and at the price, you can't go
wrong. Il &
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PRE-AMP
UPGRA

Neville Roberts upgrades our Series Il preamps with

special components and is convinced about the wonders

of DIY.

he WAD Series-Il Modular Pre-Amp,
as supplied, is a high quality kit of

excellent design. The point of having a
valve pre-amp is to provide any necessary gain
and, more importantly, buffering and drive for
the power amplifier. Essential to any quality
valve equipment are high-grade audio trans-
formers and the Series-II certainly has these.
However, there is scope for improvement
with some of the other passive components.
Any upgrading process is a law of diminishing
returns and the dilemma facing kit suppliers is
finding the balance between quality and cost.
It is therefore appreciated that many will be
perfectly content with the sound of their
Series-Il ‘as supplied’. What is presented here
is an approach that will give real discernable
improvements to the Series-Il without going
‘over the top'.

In my case, the Series-Il was purchased to
replace a high quality, but transistorised pre-
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amp and drive a
WAD K588t Mk 1.
Having built the kit
with the supplied
components, it was
clear from the out-
set that there was

. L™ croen
now considerably [ S
TmA b G| _I -
more detail in the e
e A TN
sound than with its Copmms
N ]
transistorised pre- o m4~
™ Tt
decessor, although | &

felt that the bass
was a little thinner
than | was used to.
Maybe | was con-
fusing this bass
"lightness" with
"tightness"? The
sound was also
brighter, making

strings sound a little on the harsh side. So
the question was: where do | go from here?
Following the positive experience | had
with upgrading my K5881 with Black Gate
electrolytics, paper-in-oil capacitors and
Shinkoh resistors in strategic places, | decided
to give my Series Il the same treatment. The
first thing | did was to replace the cathode
electrolytic of the Pre-Il with an equivalent
Black Gate electrolytic (C8/9) and all the
resistors with Shinkohs. There were no prob-
lems with fitting in the new components. The
replacements were pretty much the same size
as the items they were replacing and anyway

SERIES II -
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SERIES II
PRE-AMPLIFIER
MODULE
CIRCUIT DIAGRAM

SIGNAL CIRCUIT
(ONE CHANNEL)
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This was a bit
of a "How do
you get four
elephants in a
Mini?" problem,
but | managed it
by putting them
lengthwise on
stilts so they fit-
ted in the top
left and right
corners of the
case (Figure 3).
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there is plenty of room on the circuit board
(Figure 1).

After the prerequisite hour or so of
"burn-in" for the Black Gates, | was amazed
at the improvement. All the detail was there,
not a hint of harshness and the bass extend-
ed to a depth that | had not experienced
before, with clarity and tightness too.

Spurred on by success with the Pre-Il, |
turned my attention to the Phono-Il.
Looking at the circuit, it seemed a good tar-
get for some paper-in-oil capacitors. There
was no problem with finding a replacement
for C10/CI 1 0.1uF 250V. As can be seen in
Figure 2, the replacement paper-in-oils were
accommodated on the circuit board by
drilling an extra hole to the left of the space
for the old component and fitting the capaci-
tor vertically.

Replacing the 2.2uF 250V of CI8/CI9
was a different story however! After some
investigation, | decided to use two |.4uF
400V paper-in-oils in parallel. Alas, each
capacitor is somewhat larger than the avail-
able space on the PCB. To be precise, they
are over 2.5" long and |" in diameter and |
had to get four of them in there somehow!

It is important
to ensure that
the ‘stilts’ are
strong enough
to hold the
capacitors and
soldered on
both sides of
the printed cir-
cuit board to
give the neces-
sary strength to
the assembly. It
is also important to position the capacitors
so that they fit snugly into the corners of the
lid so that, when assembled, the capacitors
are held firmly in position. | also strongly
advise the use of sleeving to ensure that
there is no risk of touching other compo-
nents. Although appearing flimsy, the result is
surprising firm when the lid is in place.

| reconnected and powered on - what a
difference! | was now getting the same excel-
lent bass that | was enjoying with my other
sound sources, but with the extra detail and
depth that only records seems to be able to
produce. | can genuinely say that the results
are truly breathtaking! There is really nothing
to compare with a first class direct-cut vinyl.

| feature

Finally, a couple of small modifications
that | can thoroughly recommend are pur-
chasing an additional mains on-off switch and
knob and fitting this to the Phono-II to
enable it to be switched on independently
from the pre-amp. | am sure that | am not
alone in using my CD player at least as much
as my record deck and this modification
saves wearing out the valves in the phono
stage unnecessarily.

| also fitted a matching blue LED and fed
it from the 6.3V DC heater supply. The
switch and knob is of the same type as used
in the PSU-Il and the two poles are used to
switch the heater and HT supplies. Care is
needed when drilling the front panel and a
good tip is
to puta
strip of
adhesive
tape across
the panel
before
drilling. This
reduces the
likelihood of
scratching

and tends to

stop the drill bit slipping. The switch and LED
were positioned to mirror the layout of the
PSU-II, thus making the Series-ll a very ele-
gant trio of units.

To summarise, | recommend Black Gate
electrolytics, paper-in-oil capacitors and quali-
ty resistors (at least in the signal path) to
obtain what is quite frankly a startling
improvement in sound, almost as much as
was achieved from the installation of the
Series-ll in the first place. The system copes
admirably with everything from the delicate
sound of a harpsichord playing Vivaldi to the
magnificent splendour of a piece of Bach
organ music.

In conclusion, it is worth pointing out that
it seems that paper-in-oil capacitors as well
as the Black Gates seem to need a period of
settling in after installation. Let the system
run with music playing, not just powered up
with no input, for an hour or so before
attempting any subjective assessment of
sound quality. | think you will find the effort
of upgrading worthwhile and it won't break
the bank! ll &
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500 WATT SUE BASS

Loudspeaker Amplifier Panel
50w, 100W, 200W and 300W R.M.S
versions are also available. For full

specs and Brlces view our website at

Advanced high speed, ultra-low noise

discrete regulators.

BSB 500 W.BKELLEC.COM
B | deal for Replaces standard voltage regulators
" building in CD/DVD and SACD players providing
Rugiopiuie improved low level information, sound
and Home P : i
Theatre stage and musicality.
subwoofer u p e r
_loudspeaker I
Projects reg U ator
_—
Customised _ NG/, audiocom-uk.com
OEM audiocom
o 01646 685601
Available

Op-amps used in CD players

AD825

Op-Amp Module corrupting the analogue signal.
AD825 is a high performance

Features:- *500Ww RM.S. into 4 Ohm *Continuously Variable are generally of poor quahtyv

Phase control * Torordal Transformer *Short Circuit protection *Low|
Level, High Level & Balanced Inputs *Frequency Roll Off, Lower 3Hz
Upper 40Hz to 120Hz (Fully Adjustable) *AC3 Compatible, Filter can
be by passed for 5-1 formats *Airtight construction *Tens of thousands

of our panels already i use ‘Complete with leads. “~ Aud ocdh . 1

SPECIFICATION: *Power 500W RMS @ 4 Ohms *FResp 3Hz 15Khz : t ’ drop-in replacement board
b sy e pronerolt WA G| R

[The above item may be ordered by - t: pl’OVldlng a more natura' and

ost, fax, email aré)hone and payment is

welcome by cheque or credit card. Price: £219.50 +£6.00 P&P Incl VAT

B.K.ELECTRONICS |web:-nttp//www.bkelec.com
$UN|T 1 COMET WAY |E-mail:- Sales@bkelec.com
"SOUTHEND-ON-SEA | TEL: 01702-527572 mmmm—m
A VISA
. ESSEX 2 TR | FAX: 01702-420243
(= ESSEX  §S2  6TR ly

= muscial sound, with greater
dynamics, detail and

J transparency.

—

Dual Polypropylene Smoothing
Capacitors

To replace o'd electra'yties ordor naw deigns Wase

tas.

Part no

CPW1616
CPX 1815
CPW3232

Description L » G mm Peze
Propyl 15+ 6 4.0V 100 x 50 2500
Propyl t6e16 630V 115 ¥ 63 3G D0
Propy! 32432 400V 115 « 61 3+ 00

Philips Polyprapylene Axial 1%
Blue coatec Film & Foil Epcxy coated, Dw nduetance
metal lesi 8 fim- Suaremery stable Tolwrance 1%

Part no Descrption "nce
CPPATP Propax 47cF 530V CE
CPP100P  Propex '00pf 630V 04

Primanity fi ¢ use i Speaker crosso.ers

Par no
CAdt
CrB2U3
CAB3U
CéBa
CaBs
CAB6L3
CAB8
CAp10
CaBY
CAB2)
CAB25
CABS
CABS)
CABsg
CABsG
CABr00

Descrphg
Alcap tuF
Acap 22 uF
Alcap 3 LF
Alcap duF
Alcap 5u°
Alcap 6.3.4F
Alcap 8uF
Atcap 1.wF
Aicap 16uF
Alcap ZwF
Alcap Z5uF
Alcap 35uF
Alcap  OuF
Alcap wJuF
Alcap 80uF
Alcap 100uF

Cricklewood Electronics Lid

i 42 Cricklewood Broadway, London NW2 3ET. Tel: 020 8452 0161 Fax: 020 8208-1441

Prce
040
040
040
040
040
050
0.50
050
080
080
080
0 80
100
100
100
150

A range of professional tugh elficiency ferrie cored
inductors wilh very fow ohmic losses for 8( or 44}
crossovers of filters for use up to 400W

14mm enamelled copper wire 11 3mm on F1000)

wournd on plastic bobbin
Part No  Specification Price
F220 22mH0 150400W 55x31mm  £6 50

F330 33mH 0200 330W 65x39mm £9 50
Fa70 4 7mH 0 250 140W  65x30mm £11.00
F660 6 8mH 0 350 120W  65x39mm £12 00
F1000 10mH 0 450 100W  65x39mm £13 50
High Quality Valves
Part No. Descrption Pnce
5881 BEAM TETRODE £9 00
6550C BEAM PENTODE £26 00
6LEGT TETRORY £4 50

Ansar Supersound C;ﬂ‘?" :'°W'5°°F:3C‘V 0‘3 Monacor Air Cored Inductors. gs:&? WF'OOE g: :g Vlewc'wh quatty s}ﬂm grey metal wlh&h;Ta;Ey goid
i R i P ropax  20pF 639 04 plated conrectons Top coltet cable grip ns:
Polypropylene Axiat Cupacitor CPP3XP  Propax 430pF 630V 040 E88CC  RUGGED DOUBLE TRODE £1100  lators Verv low nose
9PgY UGS for up
ANSAR i (L vt ECCR)  DOUBLE TRIODE £5 00 1 6mm CABLE par
i Pl P";:l T e = ECL82  TROOE PENTODE €400  PPGBH2  GOLD PTFE PLUGS lor vp £3.50
| - ECLB6  TRIODE PENTODE £4 00 to 8mm CABLE pair
PPBN2  Progar 2 2nF 250V 050 £F86 LOW NOISE PENTODE £10 00 J _
b CPPIN3  Prapax 3 3nF 25TV 050 EL3¢ PENTODE £8 50 Extra High Quality Gold
CPPNT  Progax 4 TnF 180V 050 EL8d PENTODE £3130 Pla:ﬁ%:htnodm gen Free
SPPEND Progar 6 BnF 1n0V 050 EMB4  MASCEVE £9 00 ) Leads (pairs)
Audw specte For transparest 8 cetalled sound with 3:”10" :‘”a 'g"; ::S;\‘/ g ;’g %Zg;m el fg; gg
EXTBEMELY low distortion hugh purdy imported mer.  CPRZN raae 22n ETRODE
altsed poiyprapyiene Tol 5% b CTPRI3N P-cpex 330F 6V 100 A range of professionat ar cored inductors for 8 or  KT88 BEAMTETRODE £20 00
CPMTN Frapax 470F 61V 150 442 crossoversififters for use up to 300W 12mm
Partoo  Descrption LxDmm  Poce ) ) ) enamelled copper wite wound on ar spaced plasic  yalve Holders - High Quality Valve
CPWIOON Ansar 100nF 6304 32x65 200 Audio Eiectrolytics Radial Eebbing Bases. Chassis Mounting With
CPWISON Ancar 150nF €30V 32x75 200  '07deg S +PtS-ww mpsdance PartNo  Speciication Pnce Screw Fittings.
CPW220N Ansar 220nF P30V %90 200 ) P15 1504H 0 150 8x19mm £2 00
CPW33N  Ansar 330nF i0GY 22x80 200  T'@Se Superdr électiolyics offer a low impedance )y 2204H 0 150 48x19mm §250 PatNo  Descriphion Pnce
CPWATON Ansar 470nF 406V 32x90 200  Paihto he sgual resulling n a very open & detailed  pay 330pH 0 242 8x19mm €300 B9AC BYA VALVE HOLDER CERAMIC  £1 50
| CPWBBON Ansar 680nF 300V 42 x 105 200 sound ihe 15w cf tigh temderature matenials ensure  py7 470uM 0 256 50x19mm £350 B9AG B9 VALVE HOLDER PORCELAIN PLUS " ,
CF.VIsSg Ansar ?uF 4@3 32x125 200 that these capacitors enjov 3 long & stable Iife P68 ngH 0 350 59%19mm £450 GOLD PLATED PINS £300 i h:‘i’:’::; "e:x:;fnm:’:xm moliced:
CPWIUS  Arsar 15uF 400V 32 % 14.7 200 P10 1mH 0 41 59x19mm £550  OCTC OCTAL VALVE HOLDER CERMMC £2 00 eSS
CPW2UZ  Ausa 22uF 400V 43 x148 250 Partng  Description Pice  P150 1 SmH 0 50 70x30mm €650 OCTG OCTAL VALVE HOLDER PORCELAIN PanNo  LengihColour Price
CHW3U3  Ansar 33uF404v 43x 176 300  1Y50 Lo fmp HiTerp 1uF S0V 030 P20 22mH 060 70x30mm £ea00 PLUS GOLD PLATED PhS £490  1ppi0g 08 MeesGroen €5 50
COWAUT  Ansar $7uF 400V 43x207 300 202YS Lo wmp Hi Temp 2 20F 50V 030 P330 33mH 0 750 70%30 £10 00 Please call for va've holder not histed LPP2OG 15 MelresiGreen €6 50
CPWGUB  Ansa 6BuF 4CDV 43x228 350  “U7YI100 LoimpHiTempd 7uF 100V 030 Fully Gold Plated Phono LPPSOG 5 MetresGreen €11 00
CPWBUO  Ansar BuF 200Y  43x265 400  10Y62  [o'mpHi Tenp 10uF 63V 030 Monacor Ferrite Inductors (RCA) Plugs with spring )
PWIOU  Ansar 10uF 400V 43 x295 400  22Y6 .0 1mp Hi Temp 22uF 63V 030 coil cable grip. Buss Reflex Tuning Ports
CPWISU  Ansar 15uF 4@V 55x 347 600  47Y63  Loimp Hi Tump 47uF 63V 040 - e
KPW22U  Ansar 22uF 4G0% 55x38 % 75C 100Y33  Lalmp Hi Temp 100uF 63V 060
SPW25U  Ansar 25uF 4KQY 56X 420 756G  220Y50  scimp Hi Temp 220uF 63V 0.80
CPW30U  Ansar 30uf 440V S5x4s7 gou  470¥63 Lo lmp Hi Tamp 470uF 63V 150
CPWSOU  Ansar 50u% 4007 B3 x 460 120r  100CY35 Lt Imp Hi Temp 1000uF 35V 150
CPWG0U  Arsar 60uF 40GY 83 x 517 1309  2200Y50  Laimp Hi Temp 22000F SOV 2 50
CPWISU  Ansar 7507 40CV 83 x 661 1809  4700Y25 Lo Imp Hi Temp 4700uF 25V 2 50
CPWBOU  Assar BOUF «OV 83 x &8 18 (T . .
CPWI0OU Avsar 100UF 450/ 116 x 55 20 Ge Alcap Bipolar Electrolytics
CPW125U Ansar 124F 40GY $15 x ¢1 26 G Axialleads 54V Tol 107 =

PatNo  Description Pace
PPGSA2  PAIR GOLD PLUGS for up 10 £150
5mm CABLE paw
PPGBA2  PAIR GOLD PLUGS tor up 1o £150
8mm CABLE pair
Very High Quality
Phono (RCA} Plugs
~
-
- - "

A range of adjustab'e tlastic ports for use 1n vanous
swes Of loudspeaker caoinels d=diameter
Leadwstable length |mm)

Pan No Oimensions Price
R35 9=35L%170-210 £2 50
RS0 d»50L=150-280 £3 00
R70- 0=70L=128-245 £3 50
R1CD d=110L=160-122 £5 50
R85 d=85 angled 45 for narrow
cabinelsl«210-310 £6 50

High Quality Components at
the right price.Please add
£3.00 carriage + VAT to all
orders. Credit Cardtfhone

orders accepted.




