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TOTAL TWEAKS

Upgrading the KiT88/KaT88 Amplifiers

Wilmslow's Gemini Loudspeaker Kit
Plus: @ news, letters and more...



@ A truc reference for other uctive crossovers.

@ Indrvidually calibrated in our workshop for
your lowdspeake:
tnalogue phase linear.

@ User adjustments
Instructions supplied

® \ore accurate than the best
loudspeuker computer software

@ Built using audiophile
companents

o
£3000¢ |
3

ol @ Fully alterable for future

londspeakers

@ .lvailahle for 2 way. 3 way,
satellite and subwoofer systems.

@ Specifications
0.0002% Distortion
110dB S N Ratio
(1.5uS Rise Time

11 io 450k1iz Bandwidth

Available exclusively from

AUDIO<oLINKS

7 Fairmont Crescent, Scunthorpe, North Lincolnshire DN16 1EL
TEL (+44) 01724 - 870432 FAX (+44) 01724 - 875340

CHELMER
VALVE

COMPANY

for High Quality Audio Tubes

Everybody In the tube business knows that the justly famous Brand names of yesteryear Iike 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 1s 10 offer a
range of tubes. mostly of current manutacture, the best we can find from tactories around the world
which we process specially to sut audio applic 1s. The result - CVC PREMIUM BRANC

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

PHEMIUM Audio Tubes

| SOCKETS ETC.

A selection of CV

P22 & RECTIIER TURFS

and a few “Other Brands” (inc. Scarce types).

nor & AN 842A

MEN A

N IN
Please note carrlage charge extra + VAT (EEC Only) - When ordering state if malching required {add £1.00 per tube).
Payment by CREDIT CARD (ACESS. VISA, MASTERCARD) or BANKERS DRAFT. TRANSFER or CHEQUE (UK ONLY)
FAX or POST ORDER We shall send PROFORMA INVOICE if necessary

Valve Amplifiers soiind better still fitted with CVC PREMIUM Valves!
Chelmer Valve Company, The Stables Baddow Park, Great Baddow,

Chelmsford, Essex, CM2 7SU. England.
emsil: splea@chelmervalve.com © 44 (0)1245 241301 Fax: 44 (0)1245 241309 www.chelmervalve.com

DISTRIB

LANGREX SUPPLIES LTD

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

1 MAYO ROAD o CROYDON e SURREY CRO 2QP

PHONE 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS FAX
020 8684 1166 E MAIL. LANGREX@AOL COM 020 8684 3056
A selection of our stocks of New Original Valves / Tubes.
Many other brands ava Tble.

STANDARD TYPES SPECIAL QUALITY TYPES 12BY7A GE 7.00
ECC83 E.l 3.00 A2900/C V6091 GEC 17.50 S687WB ECG 6.00
ECCSS RET 5.00 ES8CC/CV2492  BRIMAR 10.00 60721 GE 6.00
ECCS8 BRIMAR 6.00 ECC81/CV4024  MULLARD 6.00 61468 GE 15.00
ECCSS MULLARD 10.00 ECC81/M8162 MULLARD 7.50 6336A RCA 35.00
ECHS1 MULLARD 3.00 ECCS81/6201 MULLARD 8.50 6550\ JAN GE 25.00
FCL82 MULLARD 5.00 ECC82/CV4003  MULLARD 7.50 7027A GE 25.00
ECLS6 PHILIPS 7.50 ECC82/M8136 MULLARD 10.00 7581A SYL 15.00
EL36 MULLARD 5.00 ECC83/CV4004  MULLARD 20.00
EZ81 MULLARD 7.50 OTHER TYPES
E7Z80 MULLARD 5.00 AMERICAN TYPES ECC8) RFT 3.00
GZ33/37 MULLARD 15.00 SR4GY RCA 7.50 ECC82 RFT 5.00
S74G BRIMAR 5.00 SU4GB SYLVANIA 10.00 ECC83 RFT 6.00
oVoGT BRIMAR 6.00 SYIWGT SYLVANIA 3.50 EF86 USSR 5.00
12E1 STC 10.00 6BX7GT GE 7.50 EL84 USSR 3.00
13E1 STC 85,00 6B4G SYLVANIA 22.00 ELMG SOVTLEK 5.00
807 HYTRON 7.50 0FQ7 SYLVANIA 7.50 EL34 E.l 5.00
STIA RCA 2500 | 6L6GC GE/SYL 17.50 | 6SL7GT USA 5.00
6080 MULLARD 10.00 | 6LOWGHE SYL 10.00 6SN7GT USA 7.50

12AX7WA SYLVANIA 6.00
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.
=aa—! 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
U.K. P&P 1-3 VALVES £2.00, 4-6 VALVES £3.00 ADD 17.5% VAT TO TOTAL INC P+P. O’SEAS P & P PLEASE ENQUIRE
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comag vagarne venating,  WILIMSLOW GEMINI LOUDSPEAKER 10

Tavisstock Road, West Drayton,

Middlesex UB? 7E Jon Marks gets busy building a kit loudspeaker

Tel: +44 (0)1895 444 055
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A sqsccted subaenra o Another visit to some fascinating DIY web sites by Jon Marks

accept no mspon?hu ty tor such
sugcnugslons‘ nor -10' w‘ayundenake
10 return them.

sitaes  THE SOUND OF KT88s 17
" ' Designer Gary Devon listens to KT88 output valves

ALL RIGHTS to the designs are
reserved by World Audio Publishing

o orss nomae vy s vss — BOOK REVIEWS 18

be used for commercial gain without

i fehierleciiy Getting the most out of Vacuum Tubes by Robert B. Tomer
wers o rusieneg s OYIVANIA TeChnical Manual by Sylvania Electric Products Inc.

responsivility for accident or injury
arising from the construction or use of
any of the designs published. Al of the 8
projects in this supplement have gone L E TTE Rs 1 g
through rigourous listening and test pro-
cedures. The performance and gpecifi-
watisn of these projects can only be

" irsd osioes " ADVERTISERS’ INDEX 22
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7 DAYS A WEEK 9AM - 9PM The Audiophiles Choice

Valves

All output valves multi-tested and digitally matched

Full no quibble guarantee. Expert advice on all valve amps

l ECCKI

Philips 5.00 G732 Harma
ECCS82 Philips. 5.00 732 Philips
ECC83 Philips 7.00 G734 Harma
ECC83 R.F.1 8.00 K166 Harma
ECC83 Tungsram 1500 K166 GEC
ECC83 Mazda G 15.00 K188 Sovtek
ECC83 Mazda S 25.00 K188 Svetlana
ECC803S Tesla. 20.00 2A3 Sovtek
E83CC Siemens 25.00  5687WB  Philips
ECC85 R.ET. 5.00 S881WNXT Sovtek
E88CC/6922Harma 12.00  6550C Svetlana
ECLS6 Harma 6.50 6550WE  Sovtek
EF80 Mazda 6.00 6AL6WC  Philips
EF86 Tesla 12.00 6B4G Sovtek
EL34WNXT Sovtek. 6.00 6C33C-B  Russian
EL34KH  Sovtek 10.00  6CG7 El
EL34 Svetlana 8.50 6CG7 GE
EL34L JJ/Tesla 8.50 6GRS GE
EL84 Sovtek 4.50 6L6GC Syetlana
EL84 Telefimken 35.00 6SL7GT Sylvania
E84M Russian 6.00 6SN7GT  Philips
FL84 Philips 15.00 7119 Amperex
PL519 Mullard 12.00 7199 G.E.
ELS19 El 12.00 12AX7LPS Sovtek

WATFORD VALVES 3 Ryall Close,
Bricket Wood, St Albans, Herts AL2 3TS

= = 01923 89327

Fast mail order/next day delivery/World Wide shipping
1000°s more valves stocked. Prices exclude VAT and carriage.
Fax: 01923 679207
www.watfordvalves.com

9.00 300B JJ/TESLA RAVE REVIEW
25.00 In Stereophite’s November 1999 issue Peler
8.00 Van Willenswaard evaluated over Nifleen

5638 300Bs using the Audionote Kit 1 and the
20,00  SOstno option de Jong System Amplifiers.
34.00 He said of the JJ Tesla 300B - "Worked well
18.00 |in both amps. very good bass - real pressure

5.00 prer===mmm there and very involving.
5.00 ~_ even cuphonic - almost as 1if

:888 <« Urving to make things nicer
3'61;0 f. than real. It has good
28.00 dynamics. reasonably fine
28.00 detail. and threw a remark-
8.00 g ably wide stage with the
14.00 Audionote’. He summed up
7.00 by saying in short “The JJ electronics looks
1200 "o bargain”

g o0 |4 real bargaint

We olter this great 300B at only £68 each

15.00 i )

12.00 |making it an outstandingly good value
15.00 |upgrade.

8.00

audioXpress... It Just Sounds Better

Your Favorite Audio -
One New Magazine!

PROJECTS | —r 2
audlo A ——

R EV l EW S :;‘;":;:;:m Eloctronica. Glass Audio & Speaker Buildes

THE NEWEST i xr ' .D:,,m

TECHNOLOGIES | L | e

AUDIO paeorn i 5

CLASSROOM s ' ‘

and Much More! = ‘ e

Subscribe To This
Great Monthly
Publication Today!

'Only $59.95 us
for 12 Issues!

audioXpress * PO Box 876 ¢ Peterborough, NH
03458-0876 USA * Phone: 603-924-9464
Fax: 603-924-9467 * E-malil: custserv@audioXpress.com

oniine ar: www.audioXpress.com

SUB BASS
100 WATT SUB BASS

Loudspeaker Amplifier
Panel. www.skeLec comsuBHTM

Ideal for
building
Audiophile
and Home
Theatre
subwoofer
loudspeaker
Projects

($3
2y ELEcTRONCS e

VT L COMET MAY,  SOUTWEND-ON BEA CRRE S82 OF%

FEATURES M S into 8 ohm *High and Low Level
input #Toroid *Short Circuit Protection *D.C.
Speaker Protection * Frequency Roll Off, Lower 10Hz, Upper
60Hz to 240Hz( 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 100W RMS e 8 ohms#*F.Resp 10Hz-15KHz -3dB
*Damping Factor >200 *Distortion 0.05% *S/N A Weighted >100dB
*Supply 230V. A.C. *Weight 2.7Kg *Size H254 W254 D95mm
The above item may be ordered by post, fax, e-mail or phone and payment is
welcome by cheque or credit card. PRICE: £117.44 + £5.00 P&P Incl VA

B.K.ELECTRONICS | Web:-http//www.bkelec.co

UNIT 1 COMET WAY E-mail:- Salesebkelec.com

SOUTHEND-ON-SEA |TEL: 01702-527572
ESSEX SS2 6TR | FAX: 01702-420243 | Wi




e-mail us - diynews@hi-fiworld.co.uk

KIT & COMPONENT NEWS

GET MOTORING

Audio-Links are now offering a
remote control system for stepped
attenuators. The system will allow
remote control facility of their own
series and ladder attenuators as well
as controlling the Danish Audio
Connect CT1. It uses a natty motor
and a nylon gear drive to provide an
alternative to manual control, as our
picture shows - these days the pre-
ferred way of doing things.

tel: 01724 - 870432

fax: 01724 - 875340

e-mail: audiolinks@europe.com

DIGITAL AMPLIFIERS ARE
COMING

Here’s a press release from Zetex
semiconductors. It offers an interest-
ing insight into forthcoming digital
amplifier technology, bringing new
meaning to the phrase “We told ‘em
- Oldham!”. It looks like they're mak-
ing more than batteries up there
now.

“Zetex has announced the first product
in its new Class D audio amplifier family.
The ZXCD 1000 switching amplifier con-
troller offers a winning combination of
high efficiency, excellent audio quality,
small size and low cost per watt. Zetex
Efficiency is excellent at greater than
90%. This allows the amplifier to be
offered in a compact package, and to
generate much less heat than o compa-
rable Ciass A/B linear amplifier - which
would typically have an efficiency of only
around 65%.The high efficiency also
means that a smaller power supply is
required.”

“Aiming for world class perfor-
mance, Zetex' ZXCD 1000 offers 'best-

in~class' THD + N (Total Harmonic
Distortion and Noise) of typically 0.2%
open loop, or typically < 0.1% with a
10dB feedback loop.These measure-
ments are taken at 90%-power, full-
band, as opposed to the less representa-
tive figures quoted for some competitive
products.”

“Zetex is also offering a reference
design, which removes the layout and
design diffi-
culties tradi-
tionally asso-
ciated with
Class D
amplifiers.
The refer-
ence design
includes cus-
tom magnetics supplied by the company,
specifically optiniised to the system
requirements. Overall solution cost has
been minimised to offer a cost per watt
that is substantially lower than competi-
tive products.”

“Depending on the choice of out-
put filter network, the ZXCD 1000 pro-
vides true high fidelity performance at
an output power of 25W or 50W.The
amplifier can drive either a 4ohm or
8ohm load. Due to the design of the IC,
no dead time correction is required. This
means that there are no high order
crossover artifacts, thus maximising
audio quality. The new device is ideal for
a wide range of audio applications,

L News

including PC multimedia, automotive
audio, PA systems, and minilmicro hi-fi
systems.”

Zetex plc,

Fields New Road,
Chadderton,

Oldham, UK.

tel. +44 (0) 161 622 4444
fax: +44 (0) 161 622 4420
www.zetex.com
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, Ansar Supersound I Monacor Air Cored Inductors t Part ko Descrplo :
| Polypropylene Axial Capacitor 4 £39

|

[

Extra High Quahty Gold |
Plated Phono Oxygen Free
(RCA) Leads (pairs) ’

_Audio Electrolytics Radial
e M Valve Holders - High Quality Valve
Bases. Chassis Mounting With
Screw Fittings

(RCA) Plugs with spring

[
|
|
! Fully Gold Plated Phono
‘ coil cable grip.
[

Bass Reflex Tuning Ports

%" = —— —
Trobo High Ripple Reservoirs Monacor Ferrite Inductors ',,f“:_.-{f"“" ",»*{\A £

Dual Polypcropylene Smoothing  22000C100
1
I i.pam o Alcap Bipolar Electrolytics
1

Very High Quality
Phono (RCA) Plugs

£1000)

Philips Polypropylene Axial 1% SA}?}W
)

:*) - \ .
opa G “ \ 4l High Quality Components
A #1 at the right price.Please
> add £3.00 carriage + |

|
High Quality Valves VAT to all orders. Credit |

Card phone orders i

accepted.

Cricklewood Electronics Ltd, 40 & 42 Cricklewood Broadway, London NW2 3ET. Tel: 0208 452 0161 Fax: 0208 208 1441 |

Vacuum Tubes for Audio Are Back!

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

Please send my first issue of Glass Audio. T'll pay just $45.00 for six issues
i‘ ES, (1 year); $80.00 for 12 issues (2 years) of the best information on tubes to be found

o anywhere. I understand that my satisfaction is guaranteed!
"""" Name oo
Street & Number
City Postal Code
Country RemIT IN US $ DRAWN ON A US BANK OMLY. PRICE GOOD THROUGH DECEMBER 31, 1995.

We Accept MC/VISA.

o
PO Box 176, Dept. HFWS, Peterborough, NH 03458-0176 USA
G]ZSS A U dl O  Phone: (603} 924-9464 or FAX 24 hours a day (603) 924-9467
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TWEAKING KIiT KaT

Here are some special tweaks for our KiT and KaT 88

amplifiers, by Nick Lucas.

e have scheduled in a series of

upgrade kits over the coming year,

starting off with our popular 88
amplifier series, namely the KiT88 valve inte-
grated amplifier and its close relation the
KaT88 valve power amplifier. Both feature the
wonderful KT88, in push-pull configuration
pushing out 36watts in Class A.

In our earlier Kel34 upgrade kit we substi-
tuted individual diodes for the original bridge
rectifiers - an exercise that required the
deftest of touches considering four bulky, stat-
ic sensitive diodes had to be arranged within
the space of a bridge package, space saving
being one of the reasons for packaged bridge
rectifiers in the first place.

This upgrade definitely produced an appar-
ent difference. Because Kit88/KaT88 have
similar circuit topology the modification was
considered for this new upgrade kit, but
installation complexity outweighed the sonic
gains, we found. For this reason we decided
to invest more heavily in the other compo-
nents.

Compiling an upgrade wish list we instinc-
tively hit the signal and cathode bypass capaci-
tors, knowing from experience they make a
major contribution to sound quality. We have
played with various audio grade resistors, but
it takes a lot of playing about to get balance.
Capacitors bring about more than just a

change of tonal colour though, so we changed
the capacitors. Hopefully in future we will be
carrying out a detailed resistor comparison,
using a range of resistors in signal key loca-
tion and noting the sounds - so keep reading.

For our KiT88/KaT88 upgrade a whole
different breed of components were ordered
up, ones too esoteric for commercial prod-
ucts. Signal capacitors, C7,C8,CI5 & C16
that feed the grid input to the KT88s were
changed to Jensen’s ‘Paper in Oil’ types.

Cathode bypass C17,C18 (6AU6) & C9,
CI0,CI1,Cl2 (KT88) capacitors were
Rubycon's amazing Black Gate range. These
components feature in both upgrade kits, but
for the KiT88 there is the need for a higher
grade potentiometer (VRI). Here we chose
the Alps Blue |00k, Together these items
proved a winning combination.

JENSEN CAPACITORS

The Danish Jensen Company was founded in
1917 by Mr.Tobias Jensen. Over the decades
they manufactured lots of different mechanical
and electrical parts such as TIK radio, a well
known Danish brand at the time. Capacitors
have been the company's core business for
more than 60 years. Since the 1980s they
have been highly respected for their paper-in-
oil capacitors intended for the high-end audio

market. These capacitors have won interna-

tional recognition in tube amplifiers and
speakers. Jensen also manufacture high voltage
electrolytic capacitors and air-core inductors.

Jensen make a range of paper in oils. Our
capacitors have aluminium electrodes, her-
metically sealed in aluminium tube. The dielec-
tric is paper, impregnated with oil under pres-
sure, hence the name of this type of capacitor.
It's a old, slow method that produces a bulky
capacitor, but a carbon based, highly damped
dielectric suits audio well. The terminal leads
are tinned copper, solder-sealed to eyelets in
the end-discs. The capacitor element is insu-
lated from the tube and the terminal in con-
tact with the outer foil (i.e. closest to the
can) is always marked with a vertical line on
the body of the capacitor. To ensure best per-
formance, this terminal must be connected to
the grid stopper end, R8, R10, R27 and R3I (a
4.7kohm resistor that feeds the input grid of
the KT88 valves.)

BLACK GATE CAPACITORS
Rubycon are a huge capacitor manufacturing
company based in Japan boasting a 3000+
work force world-wide. Like so many large
Japanese companies they have an esoteric
sideline. It's an absolute killer audio grade
electrolytic capacitor - the Black Gate.

Many DIYers have heard of them because

of world-wide acclaim in top-end audio,

IHI-FI WORLD DIY SUPPLEMENT FEBRUARY 2001  PAGE 7
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Through superior construction techniques
and the use of fine grained graphite particles
in the electrolyte they are characterised by
low impedance/E.S.R. (equivalent series resis-
tance), very low noise, extremely low distor-
tion and a greater power bandwidth than
usual - plus a sound to die for!

ALPS POTENTIOMETERS

The Alps is an old favourite of ours that
worked magic in our KLPI and KLPPI all-
valve preamplifiers.“This high-grade poten-
tiometer offers comfortable operation and
possesses high precision characteristics, ideal

for audio applications™ the manufacturer says.

And they are spot on. High build quality
includes a metal shaft that can be earthed.
With a reasonable price as well, you cannot
go wrong.

DIFFICULT TO UPGRADE?
If you can build our kit, then you will have no

KiT88

Integrated

trouble upgrading:

The Alps 100k potentiometer has a slightly
larger fitting hole (@ | mm increase in diame-
ter} than that pre-drilled into your chassis.
The correct diameter can be easily obtained
with the use of a reamer or a drill bit of 9mm
diameter. Remember to remove your valves
when carrying out any work, be it mechanical
or electronic.

As both sides of the PCB need to be
accessed, undo the PCB fixing screws.With
the use of a desoldering pump remove all
components to be upgraded, leaving the pin
holes solder free.

You will find the pitch (the distance
between component lead) of the Black Gates
to be larger than allowed for on the PCB, so
when fitting these components ensure the
leads do not touch when bending them into
place since this will create a short. With the
KT88 cathode bypass caps.a short will make
the anodes (the visible outer surface of the

\Point 8

electrode structure) glow bright red. This will
damage the valve in the long run.As with the
original components the Black Gates must be
correctly orientated

The Jensens are much larger than the original
Philips 486 orange capacitors. Even though
there is a lot of available space for fitting, you
need to be able to get the iron in to solder
component side without burning the cap's
body. Plan it, before fitting. The capacitors
outer foil end, signified by a line of the com-
ponent body, needs to be soldered to the join
that related to the 4.7k grid stopper that
feeds directly into the grid of the KT88 - this
ensures the best performance. Their long
leads need to be isolated with rubber sleeving
to avoid unwanted contact with other parts
of the circuit.

Now over to Simon Pope for the sound
quality.

R1TR18
Valve []®
amplifier — -
Signal circuit (one channel) (OFT)
8 OHM
%% 0 O
TAPE switch
TAPE ad
ouT
cD
TUNER @——T
VEKTEE
AUX
\ 1
- \ |

Replace VR1 with
Alps Blue 100k

SOUND QUALITY

Replace C17/19 with

Replace C15/16 & C7/8 withReplace C9/10 & C11/12 with

Black Gate electrolytilemsen paper-in-oil capacitidesk Gate electrolytics

by SIMON POPE

Listening tests for the upgrades turned out to be great fun and very enlightening, highlighting just how much a few tweaks and changes here and

there can alter the sound, by changing phrasing characteristics or instrument timbres. Each upgrade has its own merits which we've highlighted

below. Please note, for all sound quality reviews we have used a NAD SS00 Silverline CD player, Diapason Karis loudspeakers and in the case of

the KaT88 power amplifier,a WAD Series || modular pre-amp.

HI-FE WORLD DIY SUPPLEMENT FEBRUARY 2001  PAGE 8—I
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KaT88 - 'Standard Model’

The KaT88 without any upgrades has a full and deep sound, with strong, bouncy bass and impressive detail.

KaT88 with Jensen capacitors
The inclusion of the Jensen paper-in-oil capacitors resulted in an extended and strengthened bass response. Massive Attack’s ‘Protection’ literally
had that - massive attack. The amp handled the low bass lines with grip and control and a velvety smoothness was added to Tracey Thorn's vocal
lines.

In a spacious recording of Mahler’s ‘Das Lied Yon Der Erde’, the Jensens opened up the sound stage to create a wide palette for the vast
orchestra, with dynamics and frequency range superiative.

KaT88 with Jensen and Black gate capacitors and Teslar valves
This top spec upgrade for the KaT88 power amp creates a full and cohesive sound with excellent detail to boot.Vocals in Massive Attack were
warm and natural, whilst the intricate detail of the accompanying percussion was brought to the fore. Bass became taut, with unmistakable 'valve
bounce' and the midrange sounded clean and open.

With the orchestral Mahler piece the sound stage was stretched back even further and opened wider to give as near a faithful representation
of an orchestra as you'll find with hi-fi. Woodwind instruments took on a rich yet airy tone and strings became smooth, well balanced and
detailed. The overall tonal balance was excellent and instruments realistic, with breathtaking transparency.

KiT88 - ‘Standard Model’

The sound of the 'bare bones’ KiT88 is both smooth and involving with a solid bass and deep, wide sound staging which encompasses all the best
attributes of the valve sound.

KiT88 with Alps potentiometer

Adding an Alps pot brought a tighter and more concentrated bass line to Massive Attack making the overall sound well controlled and cohesive.
Vocals were clean and warm, placed to the front of the deep sound stage.This was also the same in the vast orchestration of the Mahler piece.
Every aspect of the sound had slightly more presence and general lift.

KiT88 with Alps potentiometer and Jensen capacitors
Adding the Danish made Jensen paper-in-oil capacitors resulted in a bigger sound with added detail and an overall richness adding smoothness to
the vocal lines of Massive Attack's track. Intricate percussive details were brought out and a deepened sound stage was clearly evident.

In the Mahler, woodwind instruments took on a richer tone, whilst strings became polished and sophisticated.

KiT88 with Alps potentiometer, plus Jensen and Black Gate capacitors

This top upgrade combines the amazing detail that the Japanese electrolytic Black gate capacitors have with the rhythmic grip of the Alps pot and

the richness of the Jensens. Everything sounded more coherent and 'whole'. Tonal balance was superlative, as was detail. The bass line in the

Massive Attack track had a fast dead thump to it and Tracey Thorn's vocals sounded uncannily natural, as if she were standing in front of me.
With the Mahler there was a massive soundscape, with extended depth of stage and an overall sound that matches the best valve amps avail-

able, a very high end sound without the artificial over sheen that can come with such equipment.

www.jensencapacitors.com
www.rubycon.com
www.alps.co.jp

The KiT88 & KaT88 upgrade kits are available from World Audio
Publishing Ltd

UK (inc. vat & p&p) Overseas (exc. vat & p&p)

KiT88 upgrade kit- £150.00 £130.00
KaT88 upgrade kit- £140.00 £120.00
or, per item -

100K Alps Pot. £11.00 £9.00

Jensen 0.47uF, 630V £20.00 £17.00
Black Gate 4700uF, 16V £16.00 £13.60
Black Gate 220uF, 50V £12.00 £10.20

Call or fax (UK) Nick Lucas on: 01908 218836 (9am-5pm, Monday-Friday)
(from overseas 44 1908 218836)
e-mail: nick@worldaudiodesign.co.uk
For overseas freight charges, please call, fax or e-mail.
Or order online at  www.worldaudiodesign.co.uk
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Jon Marks twins
up with
Wilmslow Audio’s
Gemini kit

loudspeakers

fit's the soldering and potential hazards of

working with electricity that put some peo-

ple off building their own electronics, wood-
work is the stumbling block when it comes to
DIY loudspeakers.

Unless you happen to be a carpenter, or
know someone who is, hacking a sheet of MDF
the size of a squash court into accurately-hewn
panels can be an uphill struggle. The fact that
the dust from sawn MDF is carcinogenic is
another highly persuasive reason for leaving all
the hard stuff to the professionals. Allowing
Wilmslow Audio to take the strain, | chose to
tackle their £420 Gemini stand mounters,
which come with complete with precision-cut
18mm panels flat-packed and ready for assem-
bly.

ON PAPER

Hiding behind the slightly plain looks of the
loudspeaker pictured on the front of the clear,
concise manual is a rather more complex
beast. The Morel mid/bass units which sand-
wich the soft-dome tweeter D'Appolito-style
are loaded by their own individual ported
chambers within the enclosure. These fire into
a third volume behind the tweeter, which

exhausts into your listening room via the main

PAGE 10
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port on the rear panel.

The driver credentials look promising.
Morel's MW [44s are Sinchers rated for
I 50watts, thanks partly to an oversize 3in.
voice coil wound with aluminium wire on a
former of the same metal.

The kit uses Morel's MDT-325 tweeter. The
hand-treated cloth dome fires backward into a
plastic chamber damped and shaped to min-
imise vibration and internal reflections.
Ferrofluid cooling provides the icing on the
cake.

Linking the three units together is a PCB-
mounted, bi-wire crossover built around iron-
core inductors, electrolytic caps (which can be
upgraded in the tweeter section to Hovland
Musicaps for an extra £44.52) and wirewound

resistors.

Step one with pre-fab cabs is to shuffle through
the various MDF pieces to make sure you get
the best fit. Then, reaching for a pot of Resin W
wood glue (you'll probably need one 250ml
pot and a 125ml pot in this instance), bond the



ports to their rear panels and build the cabi-
nets - always fun. Fast forward 24 hours, the
glue has dried and you should be the proud
possessor of two extremely rigid, very inert
cabinets.

This is probably the best time to apply the
finish of your choice to the naked Geminis, that
old favourite Hammerite, or a tempting shade
of car paint, some sticky-back plastic with a
wood-effect, or even real-life veneer.

SOLDERING ON

So much for the wood, now we come to the
wiring. As the crossover PCBs have already
been populated, all that remains is to cut the
supplied 79-strand cable into the required
lengths, tin each end, and solder them to the
PCB.You should now be ready to face fitting
the crossover boards into the base of each
speaker with four self-tappers. However,
attempting to force these screws into |8mm
MDF in a cramped space with a stubby cross-
head screwdriver is a complete non-starter
unless your middle name is Hercules. | banged
a lin. panel pin into the MDF as a guide hole,
but it was still a struggle. The holes need
drilling first.

Prior to soldering the crossover cables to the
relevant drive units, | had to cut to size several
pieces of the BAF wadding supplied, and stuff
them into the various parts of the cabinets. |
initially followed Wilmslow's instructions to
divide the main sheet into four equal chunks
and place one in each bass chamber, but had
trouble actually cramming that much wadding
into the cabinets.

As you can see from the diagram, | ended
up with considerably smaller BAF pieces and
found that these yielded a more open and
extended presentation in my room. However,
as the size and positioning of this wadding plays
a role in bass and lower-midrange quality, | sus-

pect most constructors will experiment to find
an arrangement which best suits their listening
room.

While the MW 44s were an admirably
snug fit within their superbly-machined rebates,
I ran into a problem with the tweeters.The
solder tags for these stick out quite promi-
nently from the side of the main body and
therefore wouldn't pass through the inner
rebate. | had to file a rectangle about 6mm
deep into the rim of the inner rebate, which
accommodated the tags and the cable ends
soldered to them with space to spare.

Having triple-checked my wiring and
screwed the drivers and the bi-wire binding
trays securely into place, | turned on my testing
amp (a modified Mission Cyrus |, which is inca-
pable of dumping much current into a speaker
if things go wrong) and waited.

SOUND QUALITY

Success! The first few bars from the opening
track of Beth Orton’s Trailer Park CD emerged
without any worrying pops, bangs or sizzles.

Although there was nothing overtly offen-
sive about the Geminis at this stage, they need-
ed running in. Over the following week, these
speakers really began to open out and relax.
No longed confined close to the boxes, the
sound stage slowly expanded outwards. Bass
became much more lithe, rhythmic and punchy.
Both midrange and treble became more articu-
late and reveahing without sounding edgy or
clinical.

Since my initial encounter, the Geminis have
clocked up the best part of three months’ use
and they're sounding very good indeed. With
electronic music like Bjork’s Homogenic, they
produce nicely extended, tight basslines which
are considerably firmer and more detailed than
what you'd get from most commercial ported

| dly feature

speakers up to two or three times the

Wilmslows’ cost. Carry out the knuckle-rap
test, and it's clear that the cabinets are con-
tributing far less of their own waffle to the
music than is usually the case. Of course, this is
where DIY scores over commercial, as there
are no cost penalties for assembly, finishing,
transportation of bulky, fully-built cabinets, etc.

The performance on Miles Davis’ Miles
Ahead CD obviously benefitted from abundant
low-level detail - the sound stage had impres-
sive width and depth without any of the images
in it being ‘stretched to fit".

Head-bangers of both the Electronica and
Classical varieties should also feel well at
home. In spite of being a fairly petite speaker,
the Geminis can shift plenty of air when called
on to do 5o, and there’s no risk of them
squashing the scale out of, erm,‘'louder’ com-
positions. This is true whether it's Sound
Garden, The Prodigy or Wagner passing
through the system.

Upper frequencies were mercifully free of
screech, and were evidently not being relayed
through cheap tweeters with their limited abili-
ty to reproduce harmonic subtlety.

The Geminis are highly musical, entertaining
loudspeakers that sound completely at home
whatever they're fed. A few very minor quib-
bles apart, they're just as enjoyable to build, and
for the money, it all adds up to an impressive
kit.

£420

Wilmslow Audio
50 Maln Street,
Broughton Astley,
Leics. LE9 6RD
Tel: 014SS 286603
www.wilmslow-audio.co.uk

Wilmslow Audio Gemini
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Falcon Acoustics Ltd

%‘/ Falcon Elect: , B ily S
http://www.falcon-acoustics.co.uk

Price List and hn al Umt details on Web Sne
NITS: by FOCAL & sEas. and a pick of the bést 1 Cr INURUEICTUICE S
Coming ETON HEXACONE Ranqe of unrts
100+ CROSSOVER NETWORKS: - Actise & Passi
COMPONENTS
S()I.HN POLYPROPYLENE CAPACITORS. 0.1MFD. 10O 100MED.
lye\lur and Polycarbonate Film Capacitors. 0.1mFd. 1o 10mkd
LCAP Reversible Electrolytie Capacitors (Non-Polary: Stv. 100y & Low Loss 2mild 1o €
PAI.(‘()N CUSTOM-WOUND INDUCTORS,
FERRITE:- Standard. High Power. Super Poser. Super Super Power + AIRCORED 0 56 — 1.25mm wir
NEW IRON DUST. 1556 WIRE
TAPPED INDUCTORS:-  0-10mH in ImH steps & O-1mH in 0.1mH steps
AUDIO AMATEUR PUBLICATIONS
NEW- VALVES FOR AUDIO FREQUENCY AMPLIFIERS trom Philips Techmical Library plus lots in P/L
Back year sets of Speaker Builder, Audiv Amateur & Glass Audio. plus the Audio Anthology Set.
ALTOGETHER 50+ BOOKS AND 50+ AUDIO AMATEUR'S MAG AZINE YEAR SETS. 2000 SETS IN FEBRUARY

Components. Accessories.

F(m ‘STATE OF THE ART’ UNITS & KIT DESIGNS

Units in PolyKevlar, PolyGlass, NeoGlass, Paper and Neoflex.
Tweeters in Tioxid & Kevlar using Focal's inverted dome design.

‘@4}

Unit Sgec Booklet available 30p
£ on Web Site
Please send A4 SAE with 44p stamp
{66p with PL) +30p extra stamp

it PL2Y « e
Europe USSI bil 3 International Reply Ce R( HFW) Tabor House
Norwich Road, MULBARTON. Norwich, Norfolk \Rl—l RIT Tel (H1508 578272

NEW PRODUCTS FOR VALVE
PRE AMPS

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

Y

1|F QOWTER::

2llle 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

A MESSAGE..........

from the U.K.s Premier Valve-equipment Repair & Restoration Centre:

* k k¥ * %

“IT DOESN'T MATTER whether your equipment is
Old, New, in Kit form, Valve, Solid-state, Audio or R.F"

Repair, Restore, Re-calibrate, Re-align:-

Tape recorders by Revox, Tascam (up o 1), Teac, Akai ;
Valve amps., pre-amps., tuners, cinema amps.,
theatre-organ amps., industrial p.a. amps. from Radford, Quad, Leak,
Kalee, Clarke & Smith, Compton, Parmeko, RCA, Altobass elc;
Valve Communications Receivers and Transmitters
(to 30 MHz/2kW/6'6 tall) by KW, Marconi, Labgear, Eddystone,
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 or
Design something special and build the prototype
(A 250-watt AB2 high level modulator, Sir? No problems!!)

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

L0 28 26 2 2 2 BN 2 4

Overall, some pretty comprehensive facilities.... and it will take only
a few minutes of your life plus a few pence from your pocket to call/fax
and discuss your requirements: 0113 244 0378

We are:

AUDIO LABORATORIES (LEEDS)

3 Kildare Terrace Industrial Estate,
Leeds LS12 1DB, England

Website:www.audiolabs.co.uk

TECHNICAL & GENERAL

SOME NECESSITIES - FROM THE ORIGINAL CLASSIC TURNTABLE SPECIALISTS

CONNOISSE! uR P&P
1 f £11.60 £1.90
BD1/2 Motor Suspension kit £14.50 £2.50
SAU.2 Headst £17.50 £2.90
g
GARRARD Standard Modeis
ron £14.50

£12 60

301/401 Transcription models

1al £12 £2.5(
1al SI0N SpHng £3 £1.90
C a Brake pad £2 £1.90
X al 30 template £9 £1.90
401 £ £1.90

ai £2 §

301 Chrome plated mounting bolts set
JRING/LENCO

Arr

Dear u, Ctio £ £19
Main bearing assemt \,« mplete GL.69/72 £2 £3.90

r.2.04
£1.9C
THORENS
TD.124 series
| | £2
1 ] £1
t £17.5 £1.90
£16.5 £2.9C
TD.150/160
£14.7 £
3) set £13.5 £2.90
set  £13.5 £2 g(
£10.2 £2.90

reener wicks

o 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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Caught in the WEB

Jon Marks trawls the Internet for another haul of the best in DIY sites.

OUTPUT TRANSFORMERS
One area of valve amp DIY, which
doesn’t tend to feature strongly in
current literature or Net sites is
output transformer specification and
design.You're more likely to find this
sort of information in an electronics

design book from the Fifties or
Sixties, covered more by equations
and graphs than text, which can be
daunting.

Two sites that attempt to
demystify output transformers
(amongst other worthy topics) are
http:/iwww.diyaudio.8m.com
(run by Croatian Elvis Rakic) and
http://homeS5.inet.tele.dik/mcs
(run by Mikkel Corydon Simonsens,
Denmark).While there’s no escaping
some mathematics in the calculation
of parameters such as core area,
number of primary turns, etc, both of
these pages have boiled the number-
crunching necessities down to a
happy minimum.

If it’s single-ended you're
interested in, either site is a good
place to begin
your winding
practice, whereas
Mr Simonsens
alone out of the
pair covers push-
pull.

A British site
that handles the
same topic can be
found at

http:/iwww.griffon.freedall.co.uk/
transformer_design.htm, put
together by Russell Sadd. His simple
step-by-step guide will lead you
through all the various calculations,
and even includes a look at what
goes into an interstage transformer
(where things can get rather more
complicated).

If you're dreaming of a 211 SE
with a lower-frequency roll-off that
starts at 20Hz, then you might want
to give up your day job for a month
or two, but producing lower-power
and slightly less well-spec'd output
trannies needn’t be a nightmare.
However, if there’s a lesson to be
learnt from these sites it is: get your
transformers wound by a profes-
sional company, rather than going to
the trouble of doing it yourself.
Whilst a fascinating and crucial topic,
even prototype winding requires
machinery - then you have to choose
and purchase core lamination and
type. Not easy!

VALVES & SOLID-STATE

At http:/lwww.geocities.com/
ResearchTriangle/823 1/ you will
find Andrea Ciuffoli's many and varied
DIY valve and solid-state amplifiers,
along with DACs and some
loudspeaker designs. Once more,
there’s a healthy selection of original
designs, including a 20watt push-pull
amp with Svetlana KT88s and a 5842
with interstage transformer. This is an

elegant piece of circuitry that uses

few components to achieve its aim.
Of course, if you'd rather single-end,
there’s a couple of 300B amps as
well as a PSE 2A3.And Output
TransformerLess fans can feast their
eyes on a 6C33C-B chassis whose
circuit was originally based on a
Technics idea but then evolved to
become more of a Futterman.

The solid-state section features
a number of amps from Japanese
DIY magazine M| (from an extremely
simple 5.5watter up to a 70watt class
AJ/B design with a form of motional
feedback control). There’s a table of
bipolar transistors and MOSFETs
that are apparently the pick of the
crop when it comes to specifically hi-
fi use.And on the digital front, there’s
some very useful advice on transport
and DAC chip selection (with some
classics from Burr-Brown and
Crystal), as well as sources for these
parts.

TOM BROWNE'S SCHOOL
DAYS

This Tom Browne is a student of
software engineering at Sheffield
University who's working on an
interesting PC-based solution to the
problem of creating an active speaker
system with a digital crossover
(htep://www.tbrowne.demon.co.uk/co
mp/projects/speakerhtm)

In this case, after a close
encounter with Meridian’s DSP-5000.
the result is an attempt to implement
a similar system using (amongst
others) a Hoontech DSP24
soundcard with 24/96 inputs
and outputs in conjunction with
a software crossover
programme. This should allow
the creation of crossover
properties that would be
completely impossible in the
analogue domain.

After trying out a number
of drivers, the current recipe is
a pair of Morel MDT-33S

IHI-FI WORLD DIY SUPPLEMENT FEBRUARY 2001
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Speaker Kits From IPL Acoustics

1994 Iy Best Speaker Cable

1995 S w== Best Interconnect & Highly
@ ,"@", Recommended Speaker Cable

e Best Interconnect &
1996
E‘@ Best Speaker Cable
Y o= ")
Suv *yy
IPL Acoustics are pleased to announce their latest range of speaker Kits

Best Speaker Cable & which include no less than seven transmission lines. three conventional

. speakers. two AV centre speakers, and an active subwoofter Kit.
1997 @ E@ Highly Recommended : :
i & Interconnect IPL Kits are designed to the very highest specification using s«)]])hisliculed
Audiosuite testing system to ensure smooth response. correct phase. and

low distortion. Only the best drivers and crossover components are
Interconnueets Speaker Cables utilised.

Our two new flagship transmission line Kits include the:

Doesn’t Your System Deserve The Best?

SITLM RIBBON which incorporates a superb custom built aluminium

coned 6.5" bass mid unit and the unique new 1PL Ribbon tweeter.
w SSTL GOLD which incorporates the Audax 10" HDA bass unit. the 5"
Please telephone, tax or write to HDA mid unit. and the highly acelaimed Audax piezo GOLD dome

bl T lk tweeter in a transmission fine enclosure. The sound quality of ail 1PL
Ca € lalkK, speakers compare well with commercial speakers costing 3-4 times the

. . cost of the kit and are tunable to suit vour room and system.
Unit ], Albany Park, Camberley, Surrey, GU15 2PL ’

Tel (UK ONLY): FREEPHONE 0808 - 100 - 6868 It _\'(;!l would like I'urlhcrl %glluils I(;l];)l[n l'iltl)llgc, \\’Ihich illcl(\llklcijll‘i:\g:;'<,
ality ¢ ts. and Silver ‘E cables, please send a 44p
TEL: (+44) (0) 1276 686717. FAX: (+44) (0) 1276 686353 ,(S}).lzl\l.lli.)l;(;l;} ),U:I{ct"ltluls(;l(];. Chelsea Villa !l'()f‘rsl]’z:‘lr. Iifracom e, Devon,
(CT HFW 02/01) X34 8AY. Tel: 01271 867 439

Website: wwviw.iplacoustics.co.uk

WIRE & INSULATION oisTaBUTORS:
introduce DESKADEL Products -

Tel: 00-41-718586282
7317733 Ormskirk Road e Pemberton 2
DRAAD & IS L

e Wigan e Lancashire ¢ Englana ¢ WN5 8AT
KONITN Tel: 01942 224040 Fux 01942 887171 ANALOGUE AVIDIO

D cETiRG,
=
="
| FIL & ISOLATION |

g

PRODUCTS

Tel: 00-31-306044342
/ ( . B AUDIO SYNTHESIS
_ / Tel: 00-44-1159224138
' The DESKADEL range of HI-Fi interconnect, speaker
: cables, hook-up wires and tone arm wires are oo iy
E} precision manufactured featuring PURE SILVER
: conductors insulated with PTFE in a variety of e b
'ﬂ designs to suit all applications. Using only the
} CHRISTOU LABRITIS

finest materials and the latest manufacturing Tel: 00-30-17773208

B .

techniques we aim to provide a selection

i LOWVELD AUDIO
< . ofquadlity products for superb natural Tel: 00-27-137511485
"\ sound reproduction on a scale OEAKATRL e aan

) } previously unheard. Tel: 00-32-3-8892231

] i

INTERNATIONAL TRADE ENQUIRIES WELCOME



tweeters with Audax HMI30CO
carbon-fibre mid/bass units in a small,
sealed enclosure. The power amps
are a pair of Arcam Aipha 8Ps. Thus
far, the list of crossover types

includes: fourth-order Linkwitz-Riley
at 1200Hz, linear-phase FFT with
subtractive low-pass, and brickwall
with subtractive low-pass at |000Hz.
The code for all this processing has
been written in C, but due to some
interface problems with the
soundcards, it still appears to be a
work in progress. Preliminary sound
quality results make for some
engrossing reading if you're into
crossover engineering though.

DYNAMIC ‘STATICS

No difficulty can deter a DIYer - and
there are plenty of them lying in wait
for the electrostatic loudspeaker
builder. including lethal voltages of
course. Undeterred, these sites
describe in detail how mountains are
climbed. They offer a fascinating
insight into the electrostatic
loudspeaker as well as guidance and
inspiration to anyone hoping to build
one.

The first is
http://www.audiocircuit.com/904
I -esl-circui/904 1 IMAI-DI.htm
wherein Hans Zeeuwe of the
Netherlands relates his experiences

LITTTTTT

attempting to build a |.5m near full-
range ESL. Having initially come
across DIY ESL information on
Sheldon D Stokes’ site, Hans then
went on to build one of the three
models in Elektrostatische
Luidsprekers by Eddie Fikier.

After a number of failed
attempts — keep your workbench
clean and never lose concentration
are the messages here —and a
couple of changes of HT PSU and
input transformers, a workable set of
speakers was finally produced.

For a more in-depth, from-
scratch technical examination of
what constitutes a successful ESL,
another URL worth visiting is
www.eskimo.com/~billb/esloud/e
slhwto.html (Mark Rehorst).
http://www.jps.net/eslinfo , the

[

- Waicome
1o B o Xchange

Electrostatic Loudspeaker informa-
tion exchange, contains examples of
work by respected designer Roger
Sanders, well-known for both his
ESLs and their matching
Transmission-line bass cabinets, as
well as plenty of other contributors’
speakers.There's a wealth of informa-
tion here on the various stator
construction options, and it’s all
presented with the sort of enthusi-
asm that really makes you want to
get up and build.

ONA PLATTER
If it’s trntables of the belt-driven
variety that set your head spinning,
an expression of no-compromise
DIY can be found at
http://reality.sgi.com/cbrady den
ver/audio/teres/teres.html .
Acrylic seems to be the platter
material of choice for many
companies these days and, at three
inches thick, you won't see many
bigger chunks of it than the one that
forms part of the Teres kit.

To support a mass of this
magnitude takes a rather special

The Ejectrostatic Loudspeaker
nforma eXchange

| feature

bearing, in this case a precision-
machined stainless steel shaft
three-quarters of an inch in diameter
with a hardened ball bearing in the
tip. Support comes in the form of a
solid brass housing with a Delrin
plate at its base (Teflon was consid-
ered but dismissed as not being
sufficiently tough to handle the
weight of the platter).

DC was seen as the only way to
g0 when it came to motor choice,
with Swiss firm Maxon providing the
goods.The pulley is an aluminium
confection formed to accept both
belt and string transmission, its
rotation steadied by a rather nifty
regulator: "The output voltage is
controlled by a micro-controller
(Atmel 89C2051) and a serial 12-bit
DAC.The controller measures the
rotational speed
via a stroboscopic
disc that's attached
to the platter. Two

tion

control algorithms
have been
implemented. The
first is a relatively
fast Pl controller
that brings the
platter up to
speed quickly.
After the speed
has stabilised the controller automat-
ically switches to a very slow
integrative algorithm that holds the
desired speed.This second algorithm
can only change the output voltage
at a rate of some tens of millivolts
per minute."

On the site, pictures
demonstrate how a number of
DlYers have approached the problem
of mounting the Teres’ parts on a
plinth, with a couple of superbly
professional examples.

DEAD LINK?

Links get broken and pages
removed/updated. If you cannot find
a page, shorten the address (URL) in

steps,a / at a time.
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KIT & COMPONENT SUPPLIERS

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY.

Tel: 01892 65 45 34.

The original speciahist source of spares
replacements and expertisc for the classic
turntables. Years of actual experience and
comprehensive range of parts (originals
and re-manufactures), manuals, ancillaries,
No dubious ‘improvements’ - no harmful
modifications’. Our specialies:
Connotsseur: Garrard: Goldring: Lenco:
S.M.E.:Thorens: Watts: Ortofon; Shure:
Cartridges and styh for 78s. Mono LPs,
Stereo LPs.

COMPONENT SUPPLIERS

AP Electronics

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

AP Electronics has stocks of a wide range
of very high quality audiophile resistors,
capacitors, semiconductors and hardware
including Vishay and Holco resistors,
Infinicaps. silver plated wires and rhodium
plated connectors. The catalogue is no
tonger produced. but all available parts can
be purchased at the prices ruling in the
last published catalogue, and details are
available by phone from Graham Nalty on
01332 361390. Large quantities may be
purchased at prices to clear stocks and a
stock list of Holco resistors at very low
prices is available on request.

AudioCom (UK),

Unit 14 Pier Road

Pembroke Dock

Pembrokeshire, SA72 6TR

Tel: 01646 685601 - Fax: 01646 685602
Website: www.audiocom-uk.com
E-Mail: enquiries@audiocom-uk.com
Audiocom are international suppliers of
premiuns grade components. Our prod-
uct range includes: Elna Cerafine, Elna
Silmic, Sanyo OS-CON, Black Gate, MIT
Mulucap self bypass film capacitors, Pro
Cap silver foil paper in oil & extended sil-
ver foil paper in oil. 99.99% silver wire,
OFC inductors, Danish Audio Connect
CTt and CT2 attenuators. as well as the
NEW CTI00 Phono stage and CTI0I
line stage. Conunual Cast Silver
Loudspeaker cabte and interconnects. Our
own design products include SUPER-
CLOCK & PSU (check out the reviews) &
Q-power ultra-low noise discrete regula-
tor. as well as many other products
Caralogue is £2.50 (UK} & £3.50 (over-
seas)

Audio-Links

7 Fairmont Crescent, Scunthorpe,
North Lincolnshire DNI6 IEL.
TellFax: 01724 870432

Large range of specialist audiophile com-
ponents for solid state and valve enthusi-
asts. Mail order and a friendly service
Monday to Saturday, 9am - 6pm.

30 Page Catalogue - £2.00

Avondale Audio,

The Hollius, Avondale Road
Chesterfield S40 4TF

Tel. 01246 200096 - Fax. 01246 207240
Audio Engineers; upgrades, Improvements
& servicing to both static and moving
parts of the hi-fi chain. (amps as well as
turntables). Also bespoke range of own
equipment and an extensive range of parts
& components available.

Cambridge Scientific Supplies

12 Willow Walk, Cambridge CBI ILA.
Tel: 01223 811 716 - Fax: 01223 501 833
Specialist wire products for the knowl-
edgeable audiophile including:- Silver wire
{>99.99% purity. stress free) unique
quadruple PTFE insulated 3ilver wire,
Silver loaded solder, PTFE sleeving and
Nylon braid sleeving. premium Gold plat-
ed connectors and plugs. Custom assem-
bly available. Call Peter

Bullock for a catalogue and applicauon
note.

Williams Hart Electronics

121 Long Lane, Hindley Green

Wigan, WN2 4XD

TellFax: 01942 253647

Website: www.williamshart.com

A range of Audiophile kits for Power
Amplifiers, Pre-Amps and Moving
Coil/Moving Magnet RIAA Pickup
Preamps. All kits are fully engineered, with
our thirty years design experience, for
easy constructions from circuits by John
Lindsey Hood, the most respected design-
er in the field. Also speaker kits, drive
units, cables, sub-woofer modules. active
crossovers and much more.

White Noise

11, Station Road, Bearsden

Glasgow G61 4AW

Tel: 0141 942 2460

Specialist supplier of the highest quality,
solder masked. silkscreened, PCBs and kits
for audipohile grade, solid state power
amplifiers, MM/MC phono stages and
active crossovers, with many more to
come. We also supply a wide range of top
quality audiophile passive and active com-
ponents, specialising in the latest high per-
formance Japanese transistors and UK lat-
eral power mosfets.Write for a free cata-
logue. Mail order only.

LOUDSPEAKER KIT SUPPLIERS

Audio Note (UK Ltd)

Unit C, Peacock Ind. Est.

125-127 Davigdor Road

Hove, East Sussex BN|3 ISG

Tel. 01273 220511 - Fax. 01273 731298
Suppliers of a large amount of compo-
nents for the Audiophile Kit builder. Valve
amplification data and vintage circuits also
avallable. See the double page spread in
the back section of the main issue for
extra & more detailed information.

European Precision Mouldings Ltd
Highwych, Sawbridgeworth,

Herts, CM21 0JS

Tel: 01279 600428 - Fax: 01279 723846
Manufacturers of the Red Scorpion range
of loudspeaker terminals and binding
posts.

Falcon DIY Speakers

Falcon Acoustics Ltd., Tabor House,
Norwich Road, Mulbarton,

Norfolk NR14 8T

Tel: 01508 578272

UK. distributors of FOCAL drive units &
Kits, plus SOLEN (SCR - Chateauroux)
polypropylene capacitors and the largest
specialist Audio inductor manufacturer in
the UK. Stocking Audio Amateur
Publications and Audio Computer
Software. Comprehensive range of D.LY
Speaker kits, Parts, Accessories and Books.
Please send large SAE (38p) for free price
ist. Everything but the wood”

TO ADVERTISE IN THE
KIT & COMPONENT SUPPLIERS PAGE

PLEASE CALL AMANDA SWEENEY
ON 020 8864 4760

IPL Acoustics, Chelsea Villa, Torrs Park,
lifracombe, North Devon, EX34 8AY
TellFax: 01271 867 439

Website: www.iplacoustics.co.uk

IPL Acousuics supply a range of 7 trans-
mission line, 3 conventional, speaker kits,
and kits for centre speakers and active
subwoofers. We aiso supply a tull raige of
drive units from Audax, SEAS, Morel and
Legend Acoustics (Ribbon Tweeters) as
well as custom built metal coned drivers
Also included is a range of capacitors.
inductors and quality cabinet accessories
as well as Silver Plated PTFE insulated
cables.

Wilmslow Audio, 50 Main Street,
Broughton Astley, Leicester LE9 6RO
Tel: 01455 286603- Fax: 01455 286605
UK distributors of Drive Units from ATC,
COLES, DYNAUDIO, KEF. MOREL,
PEERLESS. RCL, SEAS, SCANSPEAK AND
VOLT. Comprehensive range of high quali-
ty crossover components, acoustic damp-
ing products, connectors and veneers.
Over 20 different D.LY. loudspeaker kits
on demonstration, including ATC 50 &
100.

RESTORATION

Audio Laboratories (Leeds)

3, Kildare Terrace, Whitehall Road,
Leeds, LSI2 1DB

Tel: 0113 244 0378

Have your pet hi-fi project professionally
done. With over 20 years experience in
factory-grade kitbuilds and overhauls, to
both valve and solidstate equipment, our
good reputation stems from meticulous
engineering coupled with superb measure-
ment facilities.

SPECIALIST UPGRADE SERVICES

AudioCom (UK),

Unit 14 Pier Road

Pembroke Dock

Pembrokeshire, SA72 6TR

Tel: 01646 685601 - Fax: 01646 685602
Website: www.audiocom-uk.com
E-Mail: enquiries@audiocom-uk.com
Professional modifications using leading
edge components. Modifications are car-
ried out by engineer with 30 years experi-
ence in the field of analogue and digital
electronics. Upgrades available to all
types of audio equipment including CD
players. Transports, D-A converters, Pre &
Power Amplifiers. Call us today for more
information.

VALVE AND OUPUT
TRANSFORMER SUPPLIERS

Billington Export Ltd.

IE Gillmans Trading Estate,
Billingshurst,

West Sussex RH 14 9EZ

Tel: 01403 784961 - 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 |0B). 50 page cata-
logue available, tel or fax for a quotauon.
Minimum order £50.00 UK, £100 export

Chelmer Valve Company

130 New London Road,

Chelmsford, Essex CM2 ORG.

Tel: 01245 265865 - Fax. 01245 490064.
Supplier of premium range of audio valves,
other valves and components also ava.
iable, (Please see our main advertisement
in this supplement)

Langrex Supplies Ltd

| Mayo Road, Croydon,

Surrey CRO 2QP

Tel: 020 86841166 - Fax: 020 86843056
One of the largest distributors of elec-
tronic valves. tubes and semi-conductors
in the UK by original UK and USA manu-
facturers. Obsolete types are a speciality.
Telephone or fax fur an Immadiate quota-
tion.

PM Components

Springhead Enterprise Park,
Springhead Road, Gravesend,

Kent DA 3HD

Tel: 0474 560521

PM. Components Ltd are the specialist
component company for High End Audio
enthusiasts. We have a design and manu-
facturing base for audio valves and associ-
ated products and have a capability to
produce custom tubes for major manufac-
wurers. 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.

Watford Vaives

3 Ryall Close, Bricket Wood,

St. Albans, Herts AL2 3TS

Tel: 01923 893270 - Fax: 01923 679207
Specialist in new old stock and current
production valves. Sole UK distributor of
the Harma Diamond range selected for
their superior performance. Huge range
held. stockists of Mullard, GE, Phillips,
National, Brimar, Sylvania, Telefunken. RCA,
MOV and many more. All valves are new
boxed and guaranteed. For free price list
and specialist advice calt or fax Derek
Rocco, Watford Vatves.

Wilson Valves, 28 Banks Avenue,
Golcar, Huddersfield,

West Yorks HD7 4LZ.

Tel: 01484 654650 - Fax: 01484 655699
E-mail: wilsonvalves@surflink.co,uk
We stock over 2,500 different types of
valves, N.OS. and New. Please send a
S.A.E.for full list. No charge for matching.
Most major credit cards accepted.

Woodside Sound Engineering,

Arfryn, Lianboidy, Whitland. SA34 OEY
Tel: 01994 448271 - Fax: 01994 448665
E-Mail: woodside@arfryn.demon.co.uk
As well as producing transformers for our
own products, we can now offer an
expanding range of audio transformers for
new ventures and Renovations. We can
wind transformers for most RADFORD
amplifiers to original specification. Contact
us with your requirements or a list of
standard items is available on request.

VINTAGE DIY

Loricraft Audio

4 Big Lane, Goose Green,

Lambourn, Berks RG16 7SQ.

Tel: 01488 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.

WELDING

N.Clark Welding & Fabrications

14 Redhills Road

Easton Industrial Estate
Southwoodham Ferrers

Essex CM3 5UP

Tel: 01245 323336

Precision welding and sheet metal work
TIG/MIG welding, CNE Punch and Press
Milling and Turning Fine Limit and General
Engineering Prototype work afid batch
work undertaken,




THE SOUND
OF KT88

KT88 & 6550 valves reviewed by Gary

Devon and Simon Pope.

alve enthusiasts soon find that each

make has its own sound. Our KiT 88

uses the Czechoslovakian Tesla KT88,
which has a good reputation. We were inter-
ested in how the more economical Chinese
KT88 and the Russian Svetlana 6550C com-
pared. This latter valve is not exactly a KT88,
but it is a direct equivalent - and a fine one at
that.

The system comprised NAD's S500
Silverline CD player, our Series ! Modular
preamplifier, our upgraded KaT88 and UKD's
Diapason’s Karis loudspeakers.

Tesla, )) branded KT88

price -£21.00 exc VAT

JJ Electronics are located in the Slovak
Republic. They produce around 15 different
valves, all geared to the hi-fi market, and are a
good make of tube. Many companies use JJs,
such as Quad in their new Quad lIs. Tesla pro-
duce all the familiar valves, ECC81 - 83s,
E88CC, EL34, 6L6G, 300B and a few other
less known types such as ECC832, ECC99
and 7027s. J) are well represented through the
world with many distributors. They also man-
ufacture general use high voltage capacitors
and a couple of hi-end valve amps, namely
their J) 322, 300B PSE monoblocs and their
JJ253 pre-amplifier.

With the Tesla )| branded KT88 valves in
KaT88 there was a well balanced sound.
Massive Attack’s 'Protection’ remained laid
back (in the style of the track) but had an
extra sense of immediacy due to the extra
presence that the Teslas created. The bass had
depth and slam when necessary. The balance
between rhythm and phrasing was very
impressive. Acoustic orchestral music in the
shape of Mahler’s Das Lied Von Der Erde
sounded very intimate and realistic, with the
emphasis on phrasing and line creating a musi-
cal reproduction.

Chinese KT88 price -£18.00 exc VAT
China is still a great user of valves, not just
within the realm of audio. Their military is a
great user of thermionic tubes, as is the com-
munication’s industry. Throughout China
there are numerous factories. Some British
companies have even invested in some of
them.They all operate as private ventures,
but the Chinese government, a large buyer of
tubes, do have a certain amount of power
over some of these factories. In fact, in order
to purchase tubes in China you first have to
pass through a government agency - unless
you are truly in the know and can deal direct
with the factory.

The USA has a lot of influence over
Chinese valve production. The Chinese emu-
late EIMAC, one of the USA’s largest valve

manufacturers, when it comes to which tubes,

which method of manufacture, etc., to use.
Chinese valves usually cost less and | know
they are selling well.

Partnered with our WAD Series |l pream-
plifier, the KaT 88 amp with Chinese valves
offered an extra ounce of richness to the
sound. With Massive Attack’s 'Protection’
there was a firm and full bass line combined
with good rhythmic control.Vocals became
warmer and fuller whilst the backing accom-
paniment supported with an openness rarely
found with solid-state amps. Orchestral music
in the shape of Mahler's Das Lied Von Der
Erde was spacious and clear with smooth
strings and good transparency. SP

Svetlana 6550C price -£21.00 exc VAT
Svetlana Electron Devices, Inc. manufacture
many valve types in St. Petersburg, Russia,
They have a very good reputation and are
represented throughout the world. Here they
have incorporated the improvements from
their original 6550B into one product, the
new 6550C. It boasts:

| feature

* Increased peak cathode emission from new
cathode materials

* Stable operation from extended processing
and ageing

* Comprehensive Static and Audio Amplifier
testing before and after ageing

* Gold-plated grid

* New tri-plate anode

* Single-piece beam forming electrode

* Precise grid/screen alignment

* Barium getter and improved vacuum
processing

KaT 88 with Svetlana 6550c valves

The Svetlana valves found the KaT88 showing
excellent detail and presence, mixed with a
neutral transparency. Massive Attack had
greater depth and depth and weight with the
vocal line sounding exceptionally clean. The
sound was slightly less rich than with the
Chinese valves but more detailed and open.
This was exemplified in the Mahler piece, as
the sound stage extended further to the rear
and an excellent stereo image was present.
This extra space resulted in a more natural
sound with high register instruments in the
woodwind section, giving a more ethereal
presentation.

WEB SITES
www.svetlana.com

www.jj-electronic.sk
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BOOK REVI

Getting The Most Out of
Vacuum Tubes

by Robert B Tomer.

Reviewed by Gary Devon

This little book
is unusual in
that it is about
why valves
may fail in a
given applica-
tion, rather
than why
they work. It
consists of
ten chap-

ters, plus a

glossary of
terms.

The first three chapters plumb the myste-
rious depths of valve failure. Firstly cata-
strophic failures are examined, where the
valve suddenly stops working, which as we
know is quite often accompanied by a blue
flash. Next are degenerative failures, which
are those where the characteristics of the
valve deteriorate over time in use. And lastly
comes subjective failures which are hum,
microphonics and noise. These are the most
difficult to quantify.

Each of these opening chapters is concise
and written in a logical and easy to under-
stand way, with charts illustrating failure

Sylvania Receiving Tubes Technical
Manual
Reviewed by Gary Devon

SYLVANIA

TECHNICAL
MANUAL

There isn't too
much to say
about this
book because
it is purely and
simply a data-
book.
Receiving
Tubes means
those that
would be
used in
equipment found in
the home rather than industrial military or
transmitting valves. This covers Audio, Radio
and of course T.V. receivers. There is an
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against time for certain given conditions.

The next two chapters are concerned
with valve characteristics, standardisation and
valve selection. The statistical processes which
are (or were) used to ensure reliability are
explained in a very intuitive way. Today’s man-
ufacturer’s would do well to read and digest
this part of the book.

Another related subject is that of valve
selection and military type marking. This is
covered in an amusing way in chapter five, and
especially chapter six. There are some valves
which have a super-fantastic military number,
including all sorts of W,A, B and C suffixes
but which are EXACTLY the same as the
commercial type. People say how much better
the military version sounds than the commer-
cial version, when in fact it's the same. Or,
from another angle, there are newly manufac-
tured valves out there which are marked up
with the same markings as Mullard’s absolute
best, some including the 01suffix, but which
are of similar quality to those Mullard threw
in the bin. These chapters will open the eyes
of who read them, and may well protect the
wallet as well.

Chapter seven is entitled "Predicting Tube
Performance” and runs through the general,
common sense principles of trying to figure
out how long a valve is going to last in a given
application. Of course it is impossible to
come up with an exact figure, but understand-
ing the different stresses put upon a valve in

alphanumeric index of types at the front, but
the American system is totally non intuitive
when compared to the European (6BL8 gives
no clue, whereas ECF80 does). This is of little
consequence as you will probably be looking
for a specific part number. The sheer number
of valves in the book gives an indication as to
the size of valve production in its heyday, this
is just one manufacturer, and this is just the
receiving manual....

The book contains data on most of the
valves in common use today such as 6L6,
6DJ8, 5U4, 6AUS, 12AX7, 12AT7, 12AU7 and
so on, but the amount of data is sometimes
limited to a few lines of printed text rather
than full blown characteristic curves. There is,
of course,a myriad of other valves in there if
you want to lie in bed checking out their fig-
ures. If all of the valves in the book had full
curves attached it would be three feet thick

different circumstances will avoid disappoint-
ment. There is an interesting chart in the
book that relates lifetime to application. The
following chapter is an overview of valve
testers. In general what the readings mean
and how to take them. No specific testers are
mentioned.

Chapter nine is probably of minimal inter-
est to the hi-fi enthusiasts since it covers
thyratrons and such like. However chapter
ten will be of the utmost interest, "Methods
for Lengthening Tube Life". This is quite a
short chapter but all of the advice is well
founded.

Overall, this book is an excellent addition
to the library. It will help hobbyists to under-
stand why the anode voltage is 99.5V when
the circuit diagram shows 100V, and it will
help designers to ensure longevity of their
products. it would also help today's valve
manufacturer’s offer a better product if only
they would read it!

Getting the most out of Vacuum Tubes
by

Robert B. Tomer

available from our World Library

see p76/77 for order form

book code 1710

cost £13.95 + £2.00 UK p+p
160pp.paper back, ISBN 1-882580-29-X
140mm x 216mm

at least!

One interesting series of valves in this
book are the Compactrons. They were rarely
seen in Europe - check them out. Nuvistors
are also in there, which have popped up in
recent designs.

Receiving Tubes should be added to any
serious valve-head’s library not only for prac-
tical purposes, but also interest value.

Sylvania Technical Manual

by

Sylvania Electric Products Inc.
available from our World Library

see p76/77 for order form

book code 1700

cost £16.95 + £3.50 UK p+p
S16pp.paper back, ISBN 1-882580-28-1
[40mm x 216mm



e-mail us - diyletters @ hi-fiworld.co.uk

| diy letters

D.LY. LETTERS

Here are letters about the wonders of DIY, trying to make loudspeakers
sound smooth enough to reproduce violin and why transistors are
better than valves (eh?). From the World Audio Design Bulletin Board
comes a serious study of over-weight electrons.

THERE'S MORE!

In his column last month Noel
Keywood set out the principal
benefits of DIY. He discussed how
we can gain by using better com-
ponents and techniques, but mov-
ing beyond this, DIY is more than
the result of a cost / benefit
andlysis. DIY gives me a very
active role in what would other-
wise be a passive pursuit, and this
activity actually brings about some
important learning.

You learn about how things
work, you develop an understand-
ing of which things are critical (to
you), and once you have devel-
oped this then you can tweak
along more logical and potentially
rewarding lines than say, adjusting
the lay of your cables across the
carpet?

My DIY interest is mainly
loudspeaker building. Here, with a
little understanding of how a pas-
sive crossover works, both major
and minor changes to your loud-
speakers' performance can be
achieved. For less than five or ten
pounds, a whole weekend can be
spent experimenting with tweeter
level setting! Few other interests
give such a high level of reward
for such a trivial outlay.

But as | said, there is more
than just the cost / benefit thing.
As you learn, your critical faculties
grow too. If you have spent hours
and hours adjusting this value and
that of your collection of capaci-
tors, inductors and resistors you
become very sensitive to subtle
changes.

There is a risk though. In my
experience, by continually adjust-
ing and re-adjusting your loud-
speakers you can lose sight of

what you are aiming for. Your ref-
erence point drifts; | have found
that almost all minor adjustments
you make appear to offer
improvements at first. So it's not
long before you have moved quite
some way from accuracy or neu-
trality (not that the search for
absolutes in this area is necessari-
ly of the greatest value).

So stay in touch with what
you are searching for. As well as
live music, visit all the hi-fi shows
you can get to; re-establish a ref-
erence sound that you, as an indi-
vidual, can work to. Get your
mates in too, but don't accept
everything they say because it's
YOUR system, and YOU decide
how it sounds - and with DIY
you're in control.

Derek Rumble

Thanks for your reply Derek - |
could not agree more. | deliber-
ately covered just one particu-
lar benefit of DIY: the fact that
you can rise above the quality
level of anything commercially
available, by using special com-
ponents beyond the budget of
commercial manufacture.

As you say though, DIY is
an absorbing, educational and
rewarding pastime too. Most hi-
fi companies have been started
by engineers/enthusiasts, so it
can become a lifetime’s voca-
tion too.

On the subject of a refer-
ence point, it is true that some
absolute standard is needed.
This is one reason we are so
keen on measurement. Our
loudspeakers are fine tuned to
a particular balance, but funda-
mental accuracy is a base value.
NK

VIOLIN BLUES
I am writing to ask your advice as
to whether it would be possible to
replace the tweeters in my exist-
ing speakers (Rogers LS55) with
Audax HD3Ps. | am very happy
with the sound they make in the
mid and bass, but have noticed
that the high frequencies can be
rather bright (I play the violin for
a living and find a lot of hi-fi too
hard sounding). Longer term plans
are to go for valve amplification
(hopefully one of your kits, if | feel
brave enough to try and build it),
but for the moment, funds don’t
allow. 'm using Arcam amps at
present (Alpha 7 and 8P).
Obviously, I don’t have the
means to test the existing tweet-
ers to see whether the Audax
units would be similar enough to
use. If I sent you one, would you
be able to do this? If they are,
could you sell me a couple of
HD3Ps on their own? As my

‘speakers have split crossovers for
bi-amping, 1t occurs to me that |
could buy the high frequency
crossover components (assuming
they are also split) from your
KLS3 or 10 kit with them if nec-

essary.

The efficiency figure for my
speakers is 90dB for 1.93V@ Im.
Is this another way of saying
W@ I m? If so, they are the
same as your KLS3, which may
help, although | don’t know
whether mine or yours use any
resistors to control the tweeter.
Crossover frequency response of
the Rogers is quoted as 3kHz
(18dBJoctave). | haven't got inside
the cabinets yet to have a look at
them, as there’s no point in pulling
things apart until | know whether
the ideas feasible.

. | appreciate that | will proba-
bly have to suck it and see to
some extent, but I'd like to know
whether it would be worth trying
before | spend any money.

Yours sincerely
Laurie Harper
The bad news is that you can-
not use HD3Ps in place of a
normal tweeter, when the
crossover frequen-
cy is 3kHz (as it is
in 99% of loud-
speakers). The
HD3P reaches
down to 4.5kHz
and must work
with a midrange
driver able to
reach this far up
the frequency
scale, smoothly. It
takes either a ded-
icated midrange
unit to do this or
a high quality bass/mid, like the
Audax HMI70CO carbon fibre
unit | used in KLSI10 (DIY
Supplement No37, June 1998).
The 18dB/octave roll-off
of your Rogers is quite fast, so
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there would be definitely be a
gap between the two.
Subjectively the loss might not
be great.You might only notice
some slight softness and loss of
detail, but it’s a lot of money to
pay for an imperfect match.

The HD3P comes with its
own crossover, shown at right,
and can simply be connected in.
It is quite sensitive, so should
just about match in this area. As
you guess, 90dB at 2.83V (1.83
is a typo | suspect) means |W
input. The main design aim of
KLS10 was to offer really
smooth, sweet treble from a
small, reasonably easy to build
loudspeaker, but because the
tweeters cost so much the final
cost was high for a small
‘speaker.

It might be better if you
try and tame the Rogers a little
by taking a look at the tweeter
feed. If the tweeter is, say,
6ohms then a lohm resistor in
series will introduce just over -
IdB drop in output. Use a
lohm, 3-5W carbon film type,
placed in the lead to the tweet-
er. Do not solder direct to the
tweeter; a push-on connector
is usually used. Remove this and
solder to it. See the diagram at
right.

You can also try adding dif-
ferent capacitor values across
the tweeter to roll off upper
treble, starting with 0.47uF in
series with a four ohm current
limiting resistor. This rolls down
the top end only.

You might also consider bi-
wiring with one of the Van den
Hul carbon based cables, like
Royal Jade, since these smooth
things out a bit.

| think we would all
endorse your view that most
commercial hi-fi is too hard
and bright sounding,, and also
rather monotonic, for lifelike
reproduction of violin. Hard
treble gives a fast, incisive
sound that enhances Rock, a
property that's beneficial in the
view of many.

Quad electrostatics handle
violin better than conventional
loudspeakers. Otherwise, as
you guess, the best solution is
to use ultra high quality drive

KLS10 CROSSOVER

! 4.7yF Solen
1

|
TREBLE ,

i
R2

3.3Q, SW

0.7SmH . 0.18 ©

BASS

4.7Q
5w

L diy

Audax HD3P
| piezo-electric
gold-dome
tweeter

ferrite core

Audax
HM170CO
6.5in carbon-fibre
bass/midrange

attenuating resistor
1 ~ 3ohms, 3-5W-Q

0.47uF

4ohms

r Tweeter

b

units and a very smooth valve
amplifier. NK

TRANSISTORS ARE BET-
TER!

I have never been able to under-
stand how a valve amplifier with
capacitors and transformers in
the signal path can be considered
to be more accurate and sound
better than a solid state amplifier
that has DC coupling throughout,
and no capacitors or transformers
in the signal path.

Single ended Class A should
have no crossover distortion com-
pared to push pull output stages.
However a company known as
Analogue Devices manufacture
instrumentation grade operational
amplifier chips for use in audio
preamps which have push pull
output stages. Their performance
is exceptional and suitable for the
most demanding professional
audio applications. How can this

be as they are not made from
valves and have class A/B push
pull output stages?

I recently designed a Hi Fi
preamp using these operational
amplifiers and used a very simple
method to assess their perfor-
mance. | simply had the preamp
in circuit and had several people
listen to the sound quality. | then
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by-passed the preamp and tried
to detect any difference in the
sound quality. No difference what-
soever could be detected by my
self or anybody else despite
exhaustive efforts.

Perhaps | have somehow
designed the perfect preamp
which seems to be as good as a
piece of wire with gain ! This
being the case how could it possi-
bly be better if | designed the pre-
amp using single-ended valve
stages?

Is there a possibility that
valve amplifiers produce distor-
tions that are somehow pleasing
to the human ear, but which are
not true reflections of accuracy? If
this is the case then perhaps
accurate solid state amplifiers
should incorporate a "niceness”
control to make them sound more
valve like by introducing a variable
amount of this pleasant sounding
distortion. More details of my
seemingly perfect Hi Fi preamp
and other designs can be found at
www.g8rfd.freeserve.co.uk.
Cheers,

Phil Short

As readers will find by going to
the web address, this letter was
written to publicise your solid-
state amplifiers, shown below.
So it worked! You raise some
points that are worth going
over, even though they have
been doing the rounds for over
twenty years now.

Your words are those used
by one of the first exponents
of solid-state perfection, Peter
Walker of Quad, who likened
their amplifiers to *‘a piece of
wire with gain”. That was back
in the 1970s. Quad were happy
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to use integrated circuits, as are
so many hi-fi amplifier manufac-
turers,Audiolab being another
that comes to mind. They, like
you, argued that these ICs have
no affect upon sound quality.
The trouble was, not every one
else agreed.

The problem comes in lis-
tening tests. Your own are not
very rigorous, and they are
affected by your own interests
and pre-conceptions. There are
some intractable problems here
that have lead to a lot of argu-
ment in the hi-fi business.To
make tests more rigorous they
become ever less realistic, with
A/B/X switching, listening
groups, listening sessions and
what have you. | have conduct-
ed these and have taken part
myself and well know that they
place listeners under con-
straints, pressures and circum-
stances that are totally unlike
normal listening conditions.

Back in real life there is
relatively good agreement
between people about how
products sound, and it is dan-
gerous to ignore the general
experience. So, in a nutshell you
really need to ask a few dedi-
cated and independent listeners
what they think of your pre-
amp, ensuring they use reason-
ably balanced and revealing hi-fi
systems. A local hi-fi dealer is a
good first stop.

My own view is that the
coarseness and granularity of
solid-state devices comes from
their essential non-linearity,
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very high current densities
stimulating colouration from
both conductive and insulating
laycrs, in much the same way
cables affect sound quality.
Then, of course, there are many
more transistors than valves in
an audio amplifier, to develop
the feedback that’s needed to
correct their problems - not
quite the rosy picture you paint
is it?

If an amplifier needs feed-
back then by definition it isn't
good enough in the first place,
a logical paradox solid-state
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devices cannot escape.

Valves, by way of contrast,
conduct through a vacuum, so
there’s no contribution of noise
or colouration here, and they
have a very low current density.
As our 300B amplifiers have
demonstrated valves do not
need feedback to make their
performance acceptable for
audio purposes.Your integrated
circuits do, even from Analogue
Devices, so by definition they
are unsatisfactory for audio
work. It is transistors that suf-
fer distortion, not valves.You

forgot about feedback.

But let’s be pragmatic. At
the end of the day, if others like
the sound of your preamps
then they'll sell. Deltec (DPA)
amplifiers were solid-state and
sounded good. Just bear in
mind that there’s a bit more to
hi-fi than soldering chips to a
board.That’s not the way you'll
get the success you need to
take over the now-abandoned
British Aircraft Corporation
works in Filton (where | stud-
ied engineering). NK

Re: Fat electrons

SUBJECT: FAT ELECTRONS

www.worldaudiodesign.co.uk

Posted by Paul Barker , Dec | 1,2000,19:38

Posted by Richard , Dec |1,2000,23:39

Wr = (Cabinet volume x amp watts)*2/number of valves
Any result over 400 is serious.

FROM THE WORLD AUDIO DESIGN BULLETIN BOARD

The following came up on a Lowther group, thought we could boost our discussion with these
truth's, Lowther people don't lie!:-

"As everybody knows high power amplifiers use larger electrons to achieve this high power. The big-
ger electrons don't start or stop as fast as normal electrons resulting in much heavier, less nimble
Watts. So high power amplifiers can never have the finesse of low power amplifiers. High sensitivity
speakers only work with the smaller electrons (the smallest are produced by tube amplifiers). Thus if
you use a high power amplifier with sensitive speakers you need a transformer that slims down the
electrons and makes them swifter. Such transformers are available from Jenny Craig Audio Inc., Phen-
Fenophite Corp. and the US Nuclear Agency."

Makes sense but there's an easier way of doing it than using a transformer to match a big amp to
sensitive speakers.You can use a "potential divider” which, as everyone knows, is made of a big resis-
tor and a smaller one.The small resistor only lets through the little electrons to the speaker whilst
the big one lets the fat electrons through to earth where they can’t cause any trouble. To decide
whether you need a PD or transformer use the formula for relative watts, Wr,
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COMPETITIVE WHOLESALE PRICES

BILLINGTON EXPORT LTD

New old stock - Government or On these types ONLY you can obtain these WHOLESALE
101N S g o ] * . - 3

Original boxes unless marked prices for a MINIMUM ORDER ONLY £50
which are White box

1-19 20-49 50-99 100-199 200+
3D21 STC Data available £12.00 £9.50 £9.50 £7.50 £7.00
6AKS Mullard £1.95 £1.95 £1.95 £1.95 £1.30
6AMS Mullard UK £3.00 £2.00 £1.60 £1.35 £1.25
6AK6 Brimar UK £1.00 £0.65 £0.45 £0.38 £0.38
6AUOWC * USA £1.43 £1.43 £0.95 £0.85 £0.66
6AUBA GE/RCA USA £0.75 £0.75 £0.75 £0.75 £0.75
85A2* East European 90 day guarantee £1.80 £1.20 £1.20 £1.20 £1.10
807 Russian £6.60 £4.40 £3.00 £2.90 £2.70
5644 Raytheon £3.90 £2.60 £2.50 £2.40 £2 30
§755 Raytheon £2.63 £2.63 £2.63 £2.63 £1.75
7327 Sylvania. may be similar 1o ECCy2 £1.35 £1.35 £0.90 £0.90 0.90

ECL86/6GWS. Try PCL86 which is a similar valve at an amazing low price! Data available
EF86. Use EFY93 which is a similar valve. EF93 is P7G base. EFYS is recommended in Glass Audio. Data available.

EF9S Mullard UK £1.95 £1.95 £1.95 £195 £1.30
EL34 sce 3D21 possible alternative

EL84 near equivalent try 6CH6 £1.95 £1.95 £1.40 £1.30 £0.80
6CH6 Brimar UK, similar to EL84 Mullard but different pin out.

No discounts possible. Data available. £1.95 £1.95 £1.40 £1.30 £0.80
PC86 Zaerix East Europe £3.68 £3.68 £2.45 £2.45 £2.45
PC900/4HAS Fast European £1.72 £1.72 £1.15 £I1s £0.90
PCC84/7ANT Mullard UK £1.50 £1.00 £1.00 £0.90 £0.80
PCC89 Russian £1.50 £1.00 £0.90 £0.75 £0.65
PCL86/14GWS Polisi or Russian made using

Philips technical expertise £0.53 £0.53 £0.53 £0.53 £0.37
SVEI11-3 Svetlana £19.50 £16.00 - - -
TT21 Billington Gold Chings £27.00 £18.00 £18.00 £16.00 -
UCLB82 * Russian £1.80 £1.20 £1.20 £1.10 £1.00

1.000.000 valves in stock. including E88CC, ECC81, ECC82, ECC83, EF86
EL34, EL84, KT66, KT88, 6S1.7, 65N7, 300B, 807, 845, 6080 and sockets.
Please enquire for RETAIL or WHOLESALE prices. We also stock the excellent
BILLINGTON GOLD brand and limited quantities of Mullard. GEC. etc.

MASTERCARD. VISA and most credit/debit cards accepted. B LINGTON

IE GILLMANS ESTATE @ BILLINGSHURST @ SUSSEX RHI14 9EZ UK EXPORT '- LIMITED

Visitors by Appointment only
Tel: (0) 1403 784961 @ Fax: (0) 1403 783519 @ Email: sales@bel-tubes.co.uk

SUGDEN audio products

_M@STERCL@Si

asterclass from the original CLASS A company

New products from Sugden
Wide-bandwidth d.c coupled high current class A power amplifier
and matching pre-amplifier. Available as a stereo power amplifier
you can upgrade or balanced monoblocks.

Handcrafted from the finest materials and components, Sugden guarantee to
add an extra dimension to your listening pleasure. Our superior
wide-bandwidth designs will increase the dynamic range and sonic accuracy of
your audio system - without fatigue.

With over thirty years experience in design and manufacturing
Sugden has become a reference for reviewers, musicians and audiophiles
around the world. Prices start at £549.00 for the Audition series
so why: settle for anything less?

J. E. Sugden & Co Limited
Valley Works, Station Lane, Heckmondwike,
W. Yorks. WF16 ONF
Tel. 01924 404088 Fax 01924 410069
Email jesugden@compuserve.com




" 4% Golden Dragon

Precision Audio Tubes

Please enquire for any tube not listed. We have an inventory of over 2,500 different types in stock.

Golden Dragon High Quality Pre-amplifier Tubes Golden Dragon Special Quality Pre-amplifier Tubes
12AT7A/E81CC/ECCB1 £6.95
12AU7A/EB2CC/ECCB2 £6.95 E81CC-01 Gold Pins Low Microphony Low Noise £10.50
12AX7A/EB3CC/ECCB3 £6.95 l E82CC-01 Gold Pins Low Microphony Low Noise £10.50
12BH7A £905 | KT66R £69.95 pr E83CC-01 Gold Pins Low Microphony Low Noise NEW £9.50
6DJB/EBBCC/ECCSS £10.95 KT88R £69.95 pr E88CC-01 Gold Pins Low Microphony Low Noise £14.50
6SN7GT/ECC33 cpos | OSOWA E6795pr
’ Golden Dragon Power Tubes Matched Matched Matched
Pair Quad Octet
X X EL34 Super £25.00 £50.00 £100.00
Golden Dragon Triodes Singles  Per matcheq Per matched g1 34M £25.00 £50.00 £100.00
pair quad gg4L (special quality EL84) £12.50 £25.00 £50.00
2A3 4 pin £22.50 £50.00 £100.00 EL156 Octal £75.00 £150.00  £300.00
2A3 Octal £22.50 £50.00 £100.00 6LEWGB £25.00 £50.00 £100.00
21 £28.50 £60.00 £120.00 KT66 £25.95 £52.00 £104.00
811A £11.50 £25.00 £50.00 KT66 Super £65.00 £130.00 £300.00
845 £36.50 £75.00 £150.00 KT88 £57.95 £116.00 £232.00
805 £36.50 £75.00 £150.00 KT88 Special (Gold plated) £67.95 £136.00 £272.00
KT90 £65.00 £130.00 £260.00
KT90LX £75.00 £150.00 £300.00
Golden Dragon T300B Range 3508 £29.95 £60.00 £120.00
6L6GC £19.95 £40.00 £80.00
6550A £42.95 £86.00 £172.00
joé’o%s”pe’ gi'gg g 3‘(’)'2‘(’) :gig'gg 6550A Special (Gold plated) £64.95 £130.00  £260.00
’ ’ . ’ 50CA10 £84.95 £170.00 £340.00
4.300B LX Super £124.00 £250.00 £500.00 go7 £25.00 £50.00 £100.00

We h
monthly and can be pr

ave a vast range of tubes available from manufactures all over the world including rare and vintage types. an 80 page booklet of valves available is updated
ovided at a cost of £2.50 per copy UK. £4.00/$7.00 rest of world or you may telephone our Sales Desk for a prompt quotation.

Prices exclude VAT and Carriage. Please add carriage charge of £2.50 for UK orders and VAT at 17.5%

P.M. COMPONENTS LTD, Selectron House. Jenkins Dale Industrial Estate, Chatham, Kent. ME4 5RD

Tel 01634 848500, Fax 01634 848676, c-mail: 101650,2424 @Compuserve.com

The Valve.
Golden Dragon

The Best.

For more information contact:
PM Components Ltd, Selectron House, jenkins Dale Industrial Estate,
Chatham, Kent. ME4 5RD
Tel 01634 848500, Fax 01634 848676, e-mail: 101650,2424@Compuserve.com






