
W 
NO.43 FEBRUARY 1999 

HC3P 640 

HEAVEN 

ELEVEN 
New KLS11 

gold-dome kit 
loudspeaker 

Richard Brice 

SUPPLEMENT 

\ / 

100 D 110 

. .......... ..... 

...*** •• 
..** ••• 
..• •. ..... c-.1) 

CD • cm •:. • ••  N o ... 

, cv 

, 0 
• 

o 
0., 
cv 

\\,,, 

.• . ..... 
•• • ... 

• •. .„. 

_ . _. - • " 

.  1 

, 
, 

• 

**.. • I 
.,. 

•... I 

\ 

\\\\ 
.. 

• •• 
.-

•• 

.,. 
: •• ..... 

•• . 

• 

Lo 
cy) 

--

. . .. 
...** 

***•• .... . ...... '' t! 
/ \ 

Muse. 
Engineering 

4111111n...-11.%_. 
The Electronics of Playing 

- 
and Recording 

ABLE CABLE 
DIY loudspeaker 
cables from 
Maplin 

BOOK REVIEW: 
Music Engineering 

by Richard Brice 

FREE D.I.Y. SUPPLEMENT NO.43 



Please 

Jragon High Quality 

A/E81CC/ECC81 

,7A/E82CC/ECC82 

.X7A/E83CC/ECC83 

BH7A 

.0.18/E88CC/ECC88 

6SN7GT/ECC33 

Golden Dragon Triodes 

2A3 4 pin 

2A3 Octal 

211 

811A 

845 

805 

Golden Dragon 
Precision Audio Tubes 

enquire for any tube not listed. 

Pre-amplifier Tubes 

£ 6.95 

£ 6.95 

£ 6.95 

£ 9.95 

£10.95 

£ 8.95 

Golden Dragon T300B Range 

300B Super 

4.300B 

4.300B LX Super 

KT66R £69.95 pr 
KT88R £69.95 pr 

6550 WA £67.95 pr 

We have an inventory of over 2,500 different types in stock. 

Golden Dragon Special Quality Pre-amplifier Tubes 

Singles Per matched Per matched 
pair quad 

£22.50 £50.00 £100.00 

£22.50 £50.00 £100.00 

£28.50 £60.00 £120.00 

£11.50 £25.00 £50.00 

£36.50 £75.00 £150.00 
£36.50 £75.00 £150.00 

£79.00 

£84.00 

£124.00 

£160.00 

£170.00 

£250.00 

£320.00 

£340.00 

£500.00 

E81CC-01 
E82CC-01 
E83CC-01 
E88CC-01 

Gold Pins Low Microphony Low Noise 
Gold Pins Low Microphony Low Noise 
Gold Pins Low Microphony Low Noise 
Gold Pins Low Microphony Low Noise 

Golden Dragon Power Tubes 

EL34 Super 
EL34M 
E84L (special quality EL84) 

EL156 Octal 
6L6WGB 
KT66 
KT66 Super 
KT88 
KT88 Special (Gold plated) 

KT90 
KT9OLX 
350B 
6L6GC 
6550A 
6550A Special (Gold plated) 
50CA10 
807 

Matched 
Pair 

£25.00 
£25.00 
£12.50 
£75.00 
£25.00 
£25.95 
£65.00 
£57.95 
£67.95 
£65.00 
£75.00 
£29.95 
£19.95 
£42.95 
£64.95 
£84.95 
£25.00 

£10.50 
£10.50 

NEW £ 9.50 
£14.50 

Matched Matched 
Quad Octet 
£50.00 £100.00 
£50.00 £100.00 

£25.00 £50.00 
£150.00 £300.00 
£50.00 £100.00 
£52.00 £104.00 
£130.00 £300.00 

£116.00 £232.00 
£136.00 £272.00 
£130.00 £260.00 
£150.00 £300.00 
£60.00 £120.00 
£40.00 £80.00 
£86.00 £172.00 
£130.00 £260.00 
£170.00 £340.00 
£50.00 £100.00 

We have 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 
monthly and can be provided at a cost of £2.50 per copy U.K. £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., Springhead Enterprise park, Springhead Road, Gravesend, Kent DAll 8HD 
Sales Desk 01474 560521 Fax 01474 333762 

The Valve. 

Golden Dragon 

Simply, 

The Best. 
For more information contact: 

PM Components, Unit B3, Springhead Enterprise Park 
Gravesend, Kent. DA 1 1 8HD 

01474 560521, fax 333762, e-mail: 101650,2424@Compuserve.com 
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NEWS 
Your opportunity to catch up with the ever-expanding universe of DIY hi-fi. 

KLS 11 
Noel Keywood introduces you to the new gold-dome and Aerogel 
thoroughbred from the World Audio Design stable. 

MAPLIN CABLES 
We return to Mapl in's extensive cable stocks in the search for killer cables on 
a shoestring. 

MAKING THE PARTS CONNECTION 
We lead you down the resistor and capacitor upgrade path for the L-1 pm 
and ST-40 power amps from Assemblage. 

BOOK REVIEWS: 

FOUNDATIONS OF WIRELESS 
By R.M. Scroggie. 

MUSIC ENGINEERING 
By Richard Brice. 

DIY LETTERS 
Five pages of in-depth techno-correspondence with our resident boffins. 
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atford 
Valves 

7 DAYS A WEEK 9AM - 9PM THE AUDIOPHILES CHOIC 

All output valves multi-tasted and precisely matched 

Full no quibble guarantee. Expert advice on all valve amps 

PRE-AMP VALVES 

ECC81 
ECC82 
ECC83 
ECC83 
ECC83 
ECC84 
ECC85 
ECC88 
E182CC 
E188CC 
ECL85 
ECL86 
EF86 
EL86 
EZ81 
6SL7GT 
6SN7WGTA 
GZ34 
GZ37 

Brimar 
RFT 
Philips 
GE 
Brimar 
RFT 
RFT 
Tesla 
Amprex 
Phil-SQ-Gold 16.00 
Siemens 7.00 
Tungstram 4.00 
Siemens 7.00 
Siemens 7.00 
Tesla 6.00 
Sylvania 6.00 
Philips 8.00 
Harma 6.00 
Mullard 9.00 

£ OUTPUT VALVES  

4.50 EL34WXT Sovtek 6.00 
4.00 EL34 Svetlana 8.50 
7.00 E34L Tesla 8.50 
7.00 EL84 Sovtek 2.50 
10.00 EL84M Sovtek 5.00 
4.50 EL84 Tesla 6.00 
4.50 EL84 Philips 12.00 
5.00 EL84 Mullard 15.00 
12.00 EL519 EI 12.00 

KT66 GEC 80.00 
KT88 Tesla 25.00 
300B Sovtek 65.00 
5881 Sovtek 6.00 
6L6WXT Sovtek 8.00 
6L6GC GE 20.00 
6550A GE 25.00 
6550C Svetlana 18.00 
6650WE Sovtek 18.00 
KT66/7581A USA 20.00 

WATFORD VALVES 3 RYALL CLOSE, 
BRICKET WOOD, ST ALBANS, HERTS AL2 3TS 

S'VETLANA 6550C 

New tri plate anode and gold grids gave this 

valve a 'Best Buy' rating in Vacum Tube 

Valley Issue 6. Upgrade your AR Lumley or 

Jardis with this thoroughly recommended 6550. 

supplied vigorously tested and dual matched 

at only £18.00 each. 

MORE AUDIO SPECIALS 50PCS 100PCS 

12A X7WA Philips 
12AX7WB Sovtek 
5814A Philips 
5881WXT Sovtek 
EL84 Sovtek 

5.50 5.00 
3.95 3.50 
2.95 2.40 
4.50 3.95 
1.95 1.50 

Fast mail order/next day delivery/World Wide shipping 
1000's more valves stocked. Prices exclude VAT and carriage. 

VISA IT 01923 893270 Fax: 01923 679207 ez 

TECHNICAL & GENERAL 
SOME NECESSMES - FROM THE ORIGINAL CLASSIC TURNTABLE SPECIALISTS 

CONNOISSEUR 
BD1/2 Drive Belt 
BD1/2 Motor Suspension kit 

SAU.2 Headshell 
SAU.2 Connecting Lead 

GARRARD Standard Models 
Wired arm tubes 
Cartedge carriers (sliders) 
Idler wheels 

301/401 Transcription models 
Original Thrust pad assembly 
Original Idler tension spring 
Original Brake pad 
Xeroxcopy Owners Manual 301 incl. full size mounting template 

" 401" 
Replacement 301 control knobs On-Ott/Speed select pair 
Replacement 301 suppressor unit 

Replacement 301 motor pulley (-2%), (- 1%), ( Std), (+ 1%) 
Replacement 301 Chrome plated mounting bolts 
Recommended Lubrication set - early 301 or 301/401 

GOLDRING/LENCO 
Idler wheel (lock-nut or clip fixing) 

Arm pivot bearings with instructions 
Spindle/Main bearing assembly complete 
Headshells 
Instruction books 

THORENS 
TD.124 series 
Idler wheel original £27.50 £2.85 
Idler wheel our redesigned replacement £15.35 £2.55 

Drive belt £15.25 £1.85 
Chassis spring suspension (replaces mushrooms') £15.85 £2.55 

1.0.150(110 
Drive Belt £10.55 £1.85 

Suspension springs (-1%), ( Std), (+ 1%) set £12.85 £2.55 

Suspension bushes (set of 3) £12.50 £2.55 
Armboards for most models from £16.90 £2.55 

CECIL WATTS Dustbugs/Parastats/Spares • incl. Preener wicks 

each 
set 
(specify) 

from 
from 

P&P 
£10.55 £1.85 
£13.95 £2.45 
£16.75 £2.55 
£15.95 £3.55 

from £12.75 £2.50 
£10.55 £1.85 

£9.85 £2.25 

£10.85 £2.25 
£2.95 £1.85 
£2.20 £1.85 
£8.85 £1.85 
£6.70 £1.85 
£20.25 £2.55 
£5.65 £2.25 

£15.65 £2.25 
£6.60 £2.25 

£5.60 £1.85 

£19.95 £2.85 

£8.55 £1.85 
£24.85 £3.85 

£21.95 £2.55 
£4.20 £1.85 

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 

BK ELECTRONICS 

50 WATT STUDIO 
Loudspeaker Amplifier 
Panel. PP50 

C.11. 111 Me 
111..f.AC MOP CO 

Ntr, M11034,1 11.1it 
.111111111111.«..1 0.1.•• 
000. 111111.01111.1 
rocuourgeolegarga 

atP4 Studio 
Wtt'Lourispeakor Amplifier Mans 

TIDY 

MOV 

(( 

le& Elmoweable... Gem. %. 

101=efertrilleU 

FEATURES:-
* 50W R M S. into 8 ohm 

* 775mV I/P for rated 0/P 

* Toroidal Transformer 

* Short Circuit Protection 

* D.C. Speaker Protection 

* Balanced I/P (readily 
unbalanced) 

* Link through XLR sockets 
for daisy chaining more 
than one Speaker 

* indented gain control 

* 1.E .C. fused mains inlet 

*Compatible with Hifi Amps 
CD Players, Studio Mixers 
and Computers etc. 

The PP 50 Studio Loudspeaker Amplifier is designed to meet the exacting 
demands of the professional market but has the quality of sound reproduction 
normally associated with Highend Audio. Although having a small footprint, it 
has a full 50W R.M.S. output that makes a useful addition to an existing 
loudspeaker cabinet or custom made loudspeaker enclosures. The panel is 
designed to fit flush through a cutout approximately 170mm x 150mm in the 
rear of a Loudspeaker cabinet. Individual artwork available for OEM users. 

SPECIFICATION: * Power 50W R.M.S. e 8 ohms *B/W 20-25KHz -1dB 
*Damping Factor >200 *Distortion 0.05% *S/N A Weighted >100dB 
*Supply 230V. A.C. 50-60Hz * Weight 1.4Kg *Size H205 W165 D85mm 
The above item may be ordered by post. tax, e mail or phone and payment is 
welcome by cheque or credit card PRIG: £59.00 + £ 5.00 P&P InCI VAT 

B.K.ELECTRONICS 

Access 

Ilk. 2U 

UNIT 1 COMET WAY 
SOUTHEND-ON-SEA 

ESSEX SS2 6TR 

Web:-http//www.bkelec.corn 
E-mail:- Salesebkelec.com 

TEL: 01702-527572 

FAX: 01702-420243 

BA1.311M,RD 

t7gr. 
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12ILLS.ran... 

KIT NEWS 

BUY A MELLOW RIBBON... 
The chaps at IPL Acoustics are proud to 

announce two additions to their varied 

range of loudspeaker kits which both 
employ ribbon tweeters. 

The M3TL has a 5in. Morel mid/bass 

unit with a Panasonic ribbon tweeter. The 

second-order crossover operates at 4kHz 

and uses IPL polypropylene capacitors 
and Super Power inductors. Price without 
the woodwork is 

£207, and £282 

with (plus P&P at 

£8.50 and £ 15 
respectively). 

Their other 

offering is the 

S3TLM which uses 

IPL's metal bass 
driver with its 

104mm magnet 

along with the latest 

Legend Acoustics 

ribbon. Crossover is 

third-order at 3kHz 

and the non-plinth 
kit is £389.25 

(19 P&P). With 
plinth and grilles 

the cost rises to 

£492.25 (£16 P&P). 

IPL Acoustics 

2 Laverton Road, 
Westbury, 

Wiltshire BA13 3RS 

Tel: 01373 823333 

PIEZO CAKE 
Making the piezo-electric effect truly 

work for its living has occupied 

researchers ever since the Curie brothers 

first discovered it. Although well 
entrenched at the heart of strain-gauges 

and the like (where movement is 

converted into electricity), applying the 
reverse process has been troublesome 
except on a very small scale. What 

should be on the face of it a heaven-sent 

way of converting electrical impulses 

directly into mechanical action has so far 

failed to find the means whereby science 
can become technology. 

Now 1...Limited and the University of 

Birmingham's Interdisciplinary Research 

Centre have between them come up with 

a way of arranging the piezo material into 

structures other than the planar board 
which has so far stood in the way of 

further development. 1...Limited have 
patented a helical bender-cum-piston 

device which they intend to employ at 

the heart of a digital loudspeaker, once 
the manufacturing difficulties have been 

ironed out. 

Since what they term the "electronic 
spring" has the potential for movement up 

to 10mm in either direction, 1...Limited 

are hoping that a cellular, full-range 
'speaker comprised of up to 1000 of the 
basic modules will be commercially 

available within a year or two. 

JAN SESSION 
The New Sensor Corporation has 

acquired a small stock ( 10 million!) of US 

Military JAN sub-miniature valves. 

Described as "New Old Stock", these are 

all unused and 
boxed in their 

original packing. 

The tiny tubes were 
designed for high-

density circuits 

which require very 
low heat emissions. 

They can be used in 
existing circuits 
without 

considerable re-
design. 

Thanks to their 

military 

background, these 
devices are 

extremely hardy 

and possess very 
low susceptibility to 
microphony. Tube 

sockets are not 
necessary as they can be soldered directly 
to the circuit because of what New 

Sensor describe as a "virtually limitless 
lifetime". 

For more information, check out the real 

and virtual addresses below. 

New Sensor Corporation 
20 Cooper Square, 

New York, 

NY 10003 USA 

Tel: (212) 529 0466 

e-mail: info@newsensor.com 

HI-FI WORLD SUPPLEMENT FEBRUARY 1999 111 



BILLINGTON 
EXPORT LIM1TED 

COMPETITIVE WHOLESALE PRICES 

BILLINGTON EXPORT LTD 

The minimum order requirement is £ 100.00 for all prices in this advertisement. 
Orders under £ t00.00 are welcomed, please enquire for prices. 
To qualify for the " 100 pieces" price, please ensure your order is both over £400.00 and for 100 pieces. 

Unit Price Unit Price 
For 01 piece For 100 piece 

Unit Price Unit Price 
For 01 piece For 100 pieces 

4HA7/PC900 Russia/East European £1.15 each 
5Z4GT Russia £2.30 each 
6AL5 Mullard UK/CV4025 £1.00 each 
6AU6WC USA £0.95 each 
6BQ5 (EL84 Billington Gold Russian £2.40 each 
Extended guarantee. NFD 
6BQ5/6CH6 Brimar UK - these 6CH6 are similar to 6BQ5 but have differ-
ent pin out. Data on request 
6DJ8/ECC88 Tesla 1962, OB, NFD 
6DJ8/ECC88 Tesla 1962, Unboxed, NFD 
6SG7 GE USA 
6SL7GT Russia, Unbranded 
6V6GT Russia 
I2AT7/12AT7WC Phillips 
I 2AT7 Tungsol 
12AU7 Thermionic. NFD 
I 2AX7/I2AX7WA Sylvania USA 

£0.90 each 
£1.60 each 
£0.75 each 
£0.95 each 
£2.00 each 

£1.95 each £1.40 each 
£2.00 each £ 1.45 each 
£1.75 each £ 1.20 each 
£1.80 each £ 1.60 each 
£1.60 each £1.40 each 
£2.95 each £2.10 each 
£1.65 each £1.65 each 
£2.80 each £2.80 each 
£2.40 each £2.20 each 
£4.50 each £3.20 each 

85A2 Mullard £3.00 each 
5670W GE USA £1.50 each 

5751 GE/JAN USA £4.00 each 
5965 GE USA £0.99 each 

6550B Russia £8.00 each 

E88CC Tesla, gold pin 1962. OB £5.90 each 
EB91 - SEE 6AL5 
ECC81/83 - SEE I 2AT7/ I 2AX7 
ECL86 - SEE PCL86 similar item - data on request 
EL34 Tesla, clear glass £5.40 each 
KT88 - SEE 6550B 
PCL86 Russia 
PL509/19 Tungsram 
SV572-30 Svetlana 

SV8I1-10 Svetlana 

£0.37 each 
£5.60 each 

£32.00 each 
£15.16 each 

£1.00 each 
£1.00 each 
£2.80 each 

£0.99 each 
£6.00 each 
£4.20 each 

£4.80 each 

£0.37 each 
£3.95 each 

I million valves in stock, please enquire for retail or wholesale prices including Billington Colet, Mullard. GEC and many others. 
Major Credit Cards, Switch and Delta accepted. 

BILLINGTON EXPORT LTD I E GILLMANS INDUSTRIAL ESTATE 
BILLINGSHURST SUSSEX RHI4 9EZ 

TEL: ( 0)1403 784961 FAX: ( 0)1403 783519 email: billingtonexportitd@btinternet.com 
VIS/TORS BY APPOINTMENT ONLY PLEASE 

CRICKLEWOOD ELECTRONICS CPPINS 

CPP/N7 
CPP1ON 
CPP226 
CPP475 

ANSAR SUPERSOUND 
Audio Polypropylene 400VDC±5% 

The secrets in the metallised film! 

Manufactured specilically for high end audio, these 
polypropylene capacitors &fer exceptional value lor 
money as they use a specially imported high purity 
metallised polypropylene trim, ensuring smooth, 
detailed and transparent sound quality and extremely 
low distorlion whether they are placed directly in the 
signal path such as in crossover s or for decoupling 
etc Ideal lot replacing old, stale and leaky capacitors 

Part no Value Price 
CW1006 CAP PROPYL 100r Et 25 
CW1506 CAP PROPYL 150nF f 1 25 
CW2206 CAP PROPYL 220nF El 25 
CW3306 CAP PROPYL 330nF El 25 
CW4706 CAP PROPYL 470oF El 25 
CW6806 CAP PROPYL 680oF E1 25 
CW1UON CAP PROPYL 1pp El 25 
CW1U5N CAP PROPYL 1 5if El 50 
CW2U2N CAP PROPYL 229F El 50 
CW3U3N CAP PROPYL 3 3pF El 85 
CW4U7N CAP PROPYL 4 7pF £2 00 
CW6U8N CAP PROPYL 689F f 2 50 
CW1OUN CAP PROPYL 10pF f 3 50 
CW15U CAP PROPYL 15pF f 4 50 
CW22U CAP PROPYL 220F f 6 50 
CW5OU CAP PROPYL SNE 09 95 
CW100U CAP PFIOPYL 1000F 020 00 

Law value capacitors are extensively used in amps 8 
preamps especially in lone corniot bass d treble etc) 
By changing to polypropylene you can end/y an 
enhanced lieder i brighter sound especially in the Ire' 
bin and mid bass range and a transparent lower bass 
improvement close tolerance & high stability ensure 
that both channels can be very closely matched 

Part No Value Voltage Pnce 
CPP47P CAP PROPYL 47pF 250V f 0 35 
CPP1COP CAP PROPYL 100pF 250V 00 35 
CPP150P CAP PROPYL 150pF 250V CO 35 
CPP220P CAP PROPY 220pF 250V CO 35 
CPP330P CAP PROPYL 330pF 250V CO 35 
CPP470P CAP PROPYL 470pF 2500 00 35 
CPPiN0 CAP PROPYL InF 250V 00 35 

CAP PROPYL 5riF 
CAP PROPYL 22nF 
CAP PROPYL 4 le 
CAP PROPYL lOnF 
CAP PROPYL 22/f 
CAP PROPYL 47nF 

250V 
2500 
630 
630 
63V 
63V 

CO 35 
CO 35 
IO 50 
CO 65 
£0 85 
Pt 00 

Low Impedance Hign 
Temperature ( 105' C) Radial 

Electroytics ± 5% 

Superior electroylics at affordable onces The low 
impedance end resistance maurniws signal purity, 
whilst the superior temperature characteristics allow 
the capacitor to terrien very stable under the most 
verre conditions 

Part No 
1650 
2U2H50 
017863 
101163 
22663 
47663 

100663 
220650 
470663 
1000635 
2200650 
4700625 

Value Voltage 
LOZHI TEMP luF 50V 
LOZHI TEMP 220F 50V 
LOZ Hl TEMP 4 7pF 63V 
1OZI4lTEMPt0pF 63V 
10 Z HI TEMP 22pF 63V 
LOZ HI TEMP IMF 63V 
LO Z Hl TEMP 1COMF 63V 
LO Z Hl TE1AP 220pF 50V 
LO Z Hl TE1AP 470tiF 63V 
LO Z Hl TEMP 1000pF35V 
LO 2 Hl TEMP 2200oF500 
LO Z HI TEMP 4700e25 V 

P.e 
f0 25 
£0 25 
£0 25 
00 25 
£0 30 
£0 35 
£0 50 
00 75 
El 25 
El 50 
02 25 
f 2 50 

Trobo Solder Lug Reservoir 
Capacitor 10,000pF 80V 

Choosing the right electrolytic for power supply use is 
very important in keeping down hum whilst allowing 
maximum current flow sr good trament & bass 
response Elne capacitors are respected the World 
over for their exceptional audio attnbutes 

Part No pF/Voltage Proa 
10000080 CAL ELNA1000pF/80V 011,00 

Monacor Air Cored Inductors. 
A range of prolessional air cored inductors for 841 or 

411 CiOsSOveiSitilterS tOr use up lo 300W 1 2mm 
enamelled copper wire wound on air spaced plaelic 
bobbins 
Pari No Specilication Poco 

P t 5 15001 0 1541 8/19mm 02 00 
P22 2200 0 150 48x1900 P2 50 
P33 33001 0 24/ 8x19mm 03 00 
P47 17001 0 2541 50.19mnt 03 50 
P68 680pH 0 3510 59.19mm 04 50 
P100 1mH 0 410 59419m0 £5 50 
PISO 1 5mli 0 511 70430mm 06 50 
P220 2 2mH O 611 70430mm 05 00 
P330 3 3011 0 7500 70x30 C10 00 

Monacor Ferrite Inductors 
A range of professenal high ellimency ferrite cored 

inductors with very low ohmic losses for 80 or Il/ 
Crossover sot tillera tot use up 10 400W 
1 Imm enamelled copper wire Il 3mm on F10001 
wound on plaste bobbin 

Pan No Specification Price 
F220 2 2mH 0 160400W 55/31min 06 50 
F330 3 3mH O 211 330W 65/390m£9 50 
FI70 a 7mii 0 250 140W 65x3Omm En 00 
F680 6 8mH 0 350120W 65x39mm f12 00 
FI000 1006 0 I5U 100W 65s39mm £ 13 50 

High Quality Valves 

Part No Description Price 
6550C OUTPUT VALVE 026 00 
616G1 OUTPUT VALVE 04 50 
6SN7GT OUTPUT VALVE 04 50 
6V6GT OUTPUT VALVE 03 95 
ECC81 TRKEE Ca 50 
FCC82 1RGOE (4 50 
ECC8.3 MODE Ca 50 
EF86 LOW NOISE PENTODE 09 90 
E L34 OUTPUT VALVE 08 50 
EL84 OUTPUT VALVE 03 50 
0234 FECTFER f 6 50 
KT88 OUTPUT VALVE 020 00 

Valve Holders • High quality valve 
bases. Chassis mounting with 

screw fittings. 

Part /40 
Ben 
cc 

Descrelon Pnce 
139A VALVE HOLDER comme C1.50 
SCREEMM3 CM4£2.25 

OCTC OCTAL VeLVE «EER CERAMC E2 00 
OCTP OCTOL VALVE MOLDER PMENOL 01 50 

Fully Gold Plated Phono 

(RCA) Plugs with spring 
coll cable grip. 

Part rio Don/option Frite 

PPG5A2 

PPG8A2 

PAIR GOLD PLUGS fct up lo 
5rnrn CABLE 
PAIR GOLD PLUGS for titt lo 
Anim CABLE 

01 50 
yac 

cl .50 
riwir 

Very High Quality 
Phono ( RCA) Plugs 

Very high quality satin gray metal with heavy gold 

plated connections Top collet cable one & POPE insu-
et°. Very loe noise 

Part No 
PPG6112 

Description Price 
GOLD PTFE PLUGS for up 03 50 
ro 6mm CABLE 

PPG9H2 GOLD PTFE PLUGS Inc up 
to Arno CABLE pan 

Extra High Quality Gold 
Plated Phono Oxygen Free 

(RCA) Leads ( pairs) 

pair 
03 50 

Available in 2 colours 6 3 lendit, Hie, flexible oxyi 
gen free cable voth extra mouldedln control ground. 

WIre 

Pall No LengthtColour Pria 
LPPlOG 08 Metres/Green £5 50 
LLP1OV 08 MetresiVelet £5 50 
LPP2CG 1 5 MetrestGreen f 6 50 
LPP2OV 1 5 Metres/Violet f 6 50 
LPP5OG 5 Metres/Steen E11 00 
LPP5OV 5 Maires Violet Err 00 

Bass Reflex Tuning Ports 

A range cl ao,,stai ,  
sizes of loudspesin- , llarieter 

Lkadjustable length lmmt 

Part No Dimensions Price 
635 dk351.110-210 0250 
R50 'J.501..150.280 03 00 
R70 d=701..128•215 £3 50 
R100 dr110L.160•122 £5 50 
R85 0.85 angled 45 for narrow 

cabinets1.210.310 £6 50 

High Quality Components 

at the right price.Please 

add £ 2.00 carriage + VA T 

to all orders. Credit Card 

phone orders accepted. 

Cricklewood Electronics Ltd, 40 & 42 Cricklewood Broadway, London NW2 3ET Tel: 0181 452 0161 Fax: 0181 208 1441 
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HEW KLSI I KIT LO SPEAKER 
Our latest design is a compact loudspeaker which uses High Definition 

Aerogel drivers for unrivalled sound quality. 

Loudspeaker designed by Gary Holland. 

Feature written by Noel Keywood. 

o 
3 

t. 

101  
AUDAX PR240Z0 BASS UNIT 

2 terminals 2.8x0.8®  + 4805e I 11.5 

A
udax recently added a large-
diameter bass unit, the PR240ZO, 

to their range of HDA cone 

drivers. As large woofers go this one has 

been dimensioned (in terms of Thiele-

Small parameters) to need a relatively 
small cabinet. Since bass loading most 

influences cabinet size, the arrival of the 

PR240Z0 allowed us to design a compact 
enclosure that could reach down very 

low, thus giving rise to KLS11. 

TOP TECHNOLOGY 
High Definition Aerogel (HDA) is a light 

but rigid matrix of kevlar and carbon fibres 

baked in a gel. Light, stiff cones accelerate 

fast, giving clean transients. They store 
little energy, minimising delayed 

resonances and coloration. They also 

suffer less from internal losses, so more 
musical information gets through. 

Low mass is not the only important 

factor though. A cone material must not 
resonate or ' ring', a problem that besets 

metal drivers. HDA, one of the most 

advanced cone materials available today, 
is not only light but well damped too. 

One of our design rules is to ensure 

consistency of cone materials, in so far as 

All dimensions in rr 

6 holes 05.5 recessed 010 at 60- on 0257.5  

possible, to help make a loudspeaker 

sound 'cohesive'. If drive units are 
consistent in their aural character, 

disparities are less apparent. 

KLS11 combines the new Audax 

PR240Z0 HDA bass unit with their 

HM100Z0 HDA midrange. Since both 

use High Definition Aerogel cones they 
have similar sonic signatures. 

GOLDEN PERFORMER 
The HM100Z0 midrange reaches high 

enough (6kHz) to integrate well with 

Audax's wonderful HD3P tweeter. This is 

probably the best tweeter in the world. It 

has no voice coil, instead using piezo-

electric bending forces to make the gold-

plated synthetic dome vibrate. The idea is 

to make a super-light assembly that can 

accelerate and decelerate very quickly in 
order to follow high-frequency signals 

faithfully. 

Most tweeters are not so clever, which 
is quite apparent when listening to them. I 

became addicted to the Tonigen ribbon 

trio longer available) and then, thankfully, 
Audax released the HD3P. 

This tweeter has the speed, clarity and 

incision of good ribbon devices without 

Fron_ij 

•Nec 

\  0279 

the slightly hard sound these often possess. 
Other tweeters sound harsh and muddled 

where the HD3P sounds clear and sweet. 

Needless to say, with its special crossover 

board and transformer it isn't cheap, 

which again is why you will not often see 

this item in commercial loudspeakers. 
My loudspeakers conceptually start 

with the tweeter; this is an unusual starting 
point but it does at least ensure you get the 

world's best tweeter partnered with drive 
units matched to its abilities. 

MEETING IN THE MIDDLE 
This is easier said than done, because the 

HD3P reaches little lower than 6kHz, 
whereas most tweeters get down to 3kHz. 

So we have to use a mid/bass or a 

midrange able to reach high enough up 
the frequency range to match into the 

HD3P. In KLS11 that means the 

HM100ZO, which in itself is capable of 

superb results. It uses a large magnet, cast 
alloy chassis and soft rubber phase plug to 

ensure reflections across the base of the 
cone do not produce phase cancellations 
and a ragged high-frequency response. 

The HM210Z0 crosses over at around 

800Hz to the PR240ZO. The latter has a 
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huge magnet on a rigid, cast-alloy chassis. 
It is rated at 100watts, so this is the 

nominal power rating of KLS11. Because 
KLS11 is fairly sensitive, producing 88dB 

Sound Pressure Level (SPL) from one watt 
(2.84V), there's no need for more than 
around 60watts to get very high volumes 

from it. And like all our 'speakers, this one 

is an easy load for an amplifier, meaning it 
gives consistent results when driven by 

different amplifiers. 

DESIGN NOTES 
Bass loading is by reflex port, which 

results in an enclosure that's compact, 
easy to construct and quick to optimise 

using an industry-standard, computer-

based programme like LMS. I verify 
performance by measurement, using a 

B&K microphone and Hewlett-Packard 

3561A spectrum analyser, but this 
is assessment of the final 
prototypes. 

In the first instance, after 

deciding on the drivers, Gary 

Hollands had to measure the 
woofer's Thiele-Small parameters. 

We have learnt from hard 
experience that with Audax, who 

prefer to supply industry rather 
than the public, these can vary. So 

it was in this case. Their published 
Qts figure for the PR240Z0 was 

quite different from what we 
measured. Had a cabinet been 
constructed from their published 
suggestions it would not have 

worked properly. As it stands the 

modest 45-litre cabinet of KLS11 

gives a forward response from the 
bass unit cone that measures flat down to 

50Hz and a well-damped, broad spectrum 

of energy from the port that extends down 
to below 20Hz. The port is tuned to 
around 35Hz. 

PICKED AND MIXED 
Much of the design work lies in the 

crossover and again this is Gary's task. 
Good phase matching is essential, together 
with a flat on-axis response and consistent 

off-axis radiation. It is a psycho-acoustic 

effect in which high-frequency energy 
from side walls and ceiling convinces the 

brain that the stereo images lie forward of 

the loudspeakers. Although strictly 
speaking this is room dependent, most 
rooms comply. Only those with heavy 

side-wall absorption would push the 

image back to the plane of the 
loudspeakers. 

dB 
95 

90 

85 

80 

75 

Good inter-drive unit phase matching 

and flat forward frequency response both 
contribute to crisp, clearly-defined 

imaging. In addition, you will notice that 
we recommend the drivers are all rebated 
flush with the cabinet front in KLS11, and 

that the front panel has bevelled edges in 
order to minimise diffraction. The 

improvements in image sharpness and 
tidiness these bring about are quite 
obvious in practice. 

Having designed the crossover (no easy 
job with a three-way, especially when it 

must be a good amplifier load too), Gary 
then builds prototype cabinets to verify 
performance and make final tweaks. At 

this stage the cabinet is a pretty rough 

looking affair, having been hacked 
around. At Hi-Fi World we then design 

and build a final photographic/show 

Loudspeakers are too subjective for that. I 
encourage all builders to experiment to 

suit their own tastes. It is relatively easy to 
tweak a loudspeaker and it can be a very 

worthwhile exercise. This way you get a 

superb basic design that exploits the latest 

technologies, one which can be fine-tuned 
to suit your preferences and, to a degree, 
your room. 

Finally, an honest warning. If you have 
not built a loudspeaker before and know 

little about it, do not build this one! It is 
relatively sophisticated and is not really 

suitable for the inexperienced. I suggest 
first-timers build our popular KLS9. 

THE CABINET 
As far as bass loading is concerned it is the 

volume of the cabinet that is important. 

Our target volume is 45 litres (quick note: 
if I seem schizophrenic about 

measurements it is because we must 

work with metric French drive units 
using Imperial American software). 

The front panel has been kept as 

narrow as possible and is something 
of a challenge woodwork-wise. It is 
made from 25mm MDF and must 

have quarter-rounds of hardwood set 
into routed grooves all round. Also, 

the drivers must be mounted flush to 

minimise surface reflections. This 
calls for a router. Note that the 

midrange unit has an awkward cut-
out shape, just to make things even 
trickier, and the rebates are all 

different depths: 3mm for the HD3P 

and the port, 5mm for the HM100 
and a hefty lOmm for the PR24. 

The cabinet could in theory be 

made taller and shallower. The trouble 

with this is that rear-wall reflections would 
be strong. That is why loudspeaker 

cabinets are invariably made as narrow as 
possible and deep. 

Another thing to watch for before you 
start is inter-driver clearances. I have 
placed them as close together as possible. 

It is especially important to keep the 

HD3P close to the HM100ZO. In my 

view, the face-plate of the HD3P is 

unnecessarily large. All the same, it has 
been electrically integrated with the 

HM100Z0 well in this design. I insist on 
low phase error and Gary is a dab hand at 

this task. It helps give cymbals and 
suchlike a rock-solid sound rather than a 

slightly vague representation that comes 
about due to phase error. I have 

positioned the cut-outs so there is a 

millimetre or so clearance, but sloppy 

«Me.. 
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KLS11 predicted bass response. 

model based on the design data handed to 

us by Gary. I will do a bit of tweaking too, 
in this instance adding bricks to check the 

affects of differing cabinet volumes to 
ensure the final value is optimal. 

Unfortunately I have to say that it isn't 
possible for even a gifted amateur with 
plenty of time to replicate this design 

procedure. We start with the best drive 
units available, we use sophisticated and 

expensive commercial test equipment and 

we both have a lot of experience. 

Loudspeaker design books go on endlessly 

about cabinet 'alignments'; this is but a 
fraction of the story. Crossover design is 
given little coverage and juggling forward 
response against amplifier load 
characteristics is a subject little touched 
upon, even though it is vital. 

In my view, the end result is a sensible 

solution, not a definitive one. 

500 
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feature 

routing may result in one driver interfering 

with the other. 

The cabinet is small enough to be 

made from 18mm MDF, especially since 

the midrange chamber runs from the front 

panel right to the back. By gluing the back 

panel onto it, this chamber also acts as a 

brace. Note that this means the cabinet is 
fully sealed, since the back is not designed 

to come off. Access is through the 
woofer's hole. 

BOX WITHIN A 
BOX 
Since the midrange 

chamber is larger than 

critical volume (three 

litres) it does not act as 
an acoustic filter. We 

rely on the crossover 
for filtering. That does 

mean the chamber 

could be open at the 
rear, if a hole was cut 

in the back panel. 

Why do this? To 

prevent energy being 

reflected back off the 

rear wall, which in 

turn would lower 

coloration and can 

lead to a clearer, more 

open sound. It is best 

to add damping to the 

midrange chamber in 

the form of long-haired 

wool, whether the 

back is opened up or 

not. We decided to 

build ours closed to 

avoid time-consuming 

complication, having 

quite enough to worry 

about in or view! Just 

remember the bass 

chamber must remain 

air tight, except for the 

port. 

Do not over-stuff 

the midrange chamber 
with long-haired wool or the loudspeaker 

will sound muffled and lifeless. Gradate 

the wool packing so it is most dense at the 

rear and relatively open at the front close 
to the HM100ZO. Line the walls with 

carpet felt. Put two carpet-felt pads on the 

rear wall only. 

FRONT VIEW 

be supported on an open net (garden 

mesh) half way up the chamber, and not 

put on the bottom where it is least 

effective. Because of bass unit positioning, 

the net is probably best positioned just 

below the bass unit, 100mm or so up. 

Wool damping in a ported cabinet tends 

to counteract reflex operation. How much 
to use really depends upon your preferred 

bass quality, which in turn is affected by 

the room and loudspeaker placement. A 
near-wall position in a lively room will 

give bouncy bass and you may choose to 

REAR VIEW 

640 

272 

TERMINAL 

BOARD 
CUTOUT 

II., P69.1 

100 

TOTAL BOB VOLUME 

27 2 . 60 2 . 33 = 54035 cc 154 Mr«) 

NET BOX VOLUME 

54035 8561 = 45474145 514res) 

THE BASS-ICS 
It is best to add long-haired wool to the 
bass chamber sparingly. Ideally, it should 

FRONT 

SIDE VIEW 

SIDE PANEL VIEW 

640 

349 

MIDRANGE CHAMBER INTERNAL VOLUME 

10 x 15 lc 33 4950 cc (5 Wes) 

MIDRANGE CHAMBER EXTERNAL VOLUME 

188413843346561a (656044) 

HD3P. The process must be quick to 

avoid damage to a very expensive tweeter. 

There are no reversed polarities to worry 

about in this loudspeaker. 

Do not worry about getting an exact 
box volume. The 45-litre figure is not very 

critical - it can vary by a litre or so either 
way. Add bricks if you want to experiment 

with decreasing the volume. Around 40 
litres is a minimum value. The bass will 

become leaner as you decrease volume. 

The midrange chamber consumes 8.5 
litres of internal volume when made from 

18mm thick MDF. If, for 

example, you use a 

ceramic drain pipe as a 
rear chamber for the 

HM100ZO, then be 

aware that the net box 

volume will change. 

The port can be varied 
in length. The shortest 

length gives a 35Hz 
tuning frequency, the 

longest decreases this to 

around 30Hz. Sound 

quality differences are not 

great in this case but the 
lower value will give the 

most damping and 

tightest bass. 

MIDRANGE CHAMBER 
(Iropt new) 

16,8,8 MDF 
dumb« p4n616 

310 

349 

TOPO BOTTOM 
PANELS 

PANEL DIMENSIONS Irnn9 

TOP R BOTTOM 
310 x349. 19mm MDF 

REAR 
640.272. 1911811 UDF 

FRONT 
3108640 25.nrn MDF 

use wool heavily to compensate for this in 

the loudspeaker. 

Use natural carpet felt to line the 
cabinet walls and damp internal 
reflections. An extra pad (12in. by 12in.) 

on the rear wall behind the bass unit is 

advisable. You may like to consider using 

one cross brace to stiffen the cabinet side 

walls. I use 1 in. dowel screwed and glued 

in place. 

Be very careful when soldering in the 

INSIDES OUT 
The crossover can be 
mounted internally or 

externally. The 

loudspeaker can be 
bi-wired or tri-wired too. 

It is best to mount the 

crossover externally on 
the rear panel, in a 

protective plastic case, 
since this minimises 

vibration. It should, of 

course, be hard-wired - 
no circuit boards, please. 

Use only the very best 

components too. Carbon-

film resistors have a 

neutral sound and Solen 
audio-grade polypropylene capacitors are 

our recommendation. It is acceptable to 

use a bi-polar 33uF Alcap in the bass 
section but back-to-back 60uF Black Gates 

are better of course (ahem!) 
The glues used in MDF are now 

thought to be carcinogenic, so wear a face 
mask when working with the stuff - do not 

inhale the dust. Use Evode Resin W wood 

glue to hold the cabinet panels together. 

KLS11 needs short stands, around 
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Audio Note .Kit Amplifiers 

The Audio Note Kit One (Illustrated) 

Based around the justly famous 300B directly heated triode, we see this kit as the 

introduction to real Audio Amplification, as it covers all the important aspects of 
design necessary Single Ended, No-Feedback, Class A, Directly Heated Triode, 
to become a member of this exclusive club of amplifiers. 

Kit One has one 300B per channel running at 420 volts with 75r-nA current giving 

8-9 watts of the cleanest power you will ever hear, the input stage consists of 
a 6SN7GT with a 5687 double triode driver stage running in SRPP The power supply 
is capacitor-choke-capacitor configuration with a 5U4G HT rectifier, the 300B's have 
a DC filament supply for hum-free operation whilst the other valves are AC heated. 

Component quality is similar to our Level 2 finished products, Audio Note paper in oil 
signal capacitors, Beyschlag 1 wall 1% metal film resistors, good quality electrolytics 
(sorry NO Black Gates!) and a simple, attractive 
stereo chassis in black paintwork. We have 

several component and cosmetic 
upgrades available for Kit One, 
please ask for details. 

The Kit One 
has recently 
been 

awarded the 
title " The 

Greatest Audio 
Bargain of the 
Twentieth Century" 
by Dick Olsher 

(ex-Stereophile) in a review on 
the Internet - this is just one of 
many rave reviews, copies of 

which we can supply on request. 

Price: £ 799 incl. VAT, 

which includes ALL parts & valves 

(yes, also the 2 x 300B's needed) 

but not postage packing which 
to UK customers is £ 12.00. 
KIT ONE ORDER CODE AN- KIT- 0 01 

Audio Note is happy to provide a wide range of complete kits, output and mains 

transformers, chokes, paper in oil, aluminium, tin, copper or silver foil signal 
capacitors. Black Gate. Cerafine or standard electrolytic capacitors, tantalum, 

carbon and metal film resistors, silver wires, interstage and driver transformers. 
switches, balance controls, potentiometers, atlenuators, chassis's and fittings for the 

quality oriented DIY'er, whether you are a beginner or hardened experimenter, male 
or female, we have the best (and not always most expensive) parts for most projects. 

Audio Note Loudspeaker Drivers & Kits 

We shall be offering the speaker drivers that we use in our own loudsoeakers for g'eneral 

sale from now on. You can by the drivers individually or together with matched and 
tested cross-overs, cabinet drawings and reflex ports 

Audio Note Circuits, Valvedata 8( Basic Technical Information 

If you would like some suggestions which to base a future project around, then we shall 
be happy to provide you with a circuit pack containing good circuits like ONGAKU, 
KEGON/KASSAI, NEIRO, GAKU-ON plus several other power amplifier circuits and the 

M7Tube & MI 0 pre-amplifiers, which are the best sounding pre-amp'ifier circuits we 
have come across. 

Audio Note Quality Output Transformers 

We are in the process of building up four separate ranges of Audio Note output 
transformers, in order to offer the best possible outputs at different pricepoints, they will 
fall into four categories, 

Economy range Selected to ensure quality audio in a price efficient package. 

Mid- price range Top quality with specially selected components. 

High Quality range Double C-core outputs for single-ended circuits exclusively. 

Super High Quality range All- silver wired outputs of the best possible quality. 

Audio Note offer a design, protolyping and production service, where we can suPPIY 
for almost any requirement. Please telephone for details. 

Audio Note Mains Transformers 

Available for most popular designs. We shall continue to expand the range as 
opportunities become available. 

The Audio Note Kit Two 

Kit Two features a single 6550 tetrode running in Single-Ended mode, yielding some 
12 watts of pure Class A. Wilt a valve rectified HT for the output stage, stereo chassis, 

and 6SN7GT input and 12,V7/ECC83 SRPP driver stage, componentry and chassis 
as Kit One. 

Kit Two costs £599 incl. VAT, includes valves, but not postage packing. 

KIT TWO ORDER CODE: AN- KIT- 002 

The Audio Note Kit Three 

Kit Three features 2 x 3008s per channel running in single-ended parallel yielding 

16/17 watts in pure Class A. This kit is on two mono chassis with valve rectified HT 

supplies, no signal feedback, it uses a 6SN7GT double triode as input valve and 
a pair of 5687 double triodes running in SRPP as drivers. The Kit Three is essentially 

a mono version of the Kit One with double the power, the same component choices 
and on two chassis' instead of one. 

The Kit Three costs £ 1,550 incl. VAT but excluding delivery. 

KIT THREE ORDER CODE: AN- KIT- 003 

The Audio Note Kit Four 

The Kit Four is really our introduction to valve amplifier kit building, the circuit and 
power supply being mounted on a single printed circuit board. The high-quality push-

pull output and mains transformers are all mounted in a small aluminium chassis 

covering everything so nobody will be able to see that you have succumb to the lure 
of the valve amplifier which is sweeping the world. The circuit consists of two 6V6GT 

tetrodes running in Push-Pull class A, yielding about 10 watts, driven by a 6SN7GT and 
a 12AX7/ECC83 input stage. Easy to build, even for the beginner. Visually Kit Four 
matches the Audio Note Pre-amplifier shown here but with a single chrome-plated 

volume control. As with all Audio Note kits everything (except solder) is included. 
The Kit Four costs: £279 incl. VAT but not delivery. 

KIT FOUR ORDER CODE: AN- KIT- 004 

Audio Note Driver, Interstage & Pre-Amplifier Output Transformers 

Here is a product group that you do not see advertised every day! As usual we start 
small with the intention to grow quickly. 

Audio Note Paper In Oil Signal Capacitors 

These handmade signal capacitors are sonically superior to any of the plastic or other 

PaPer types we have come across. If you have never experienced the difference that 
a really good paper / oil capacitor can make in a valve amplifier, then you really 
should try 

Audio Note Paper In Oil Tin Foil Signal Capacitors 

The tin foil is better than alu-foil for most applications, we recommend you try them, 

Audio Note Paper In Oil Copper & Silver Foil Signal Capacitors 

These copperfoil paper signal capacitors are considerably better than both the 
standard offerings and the tin foils. To start with there will be a few values / voltages of 

each available and we shall expend as fast as we can to cover all the popular values. 

Audio Note Acid & Chloride Free Silver Solder 

The best solder available, used in all our amplifiers from OTO to the mighty GAKU-ON. 

Audio Note Cables & Wires 

Audio Note manufacture a range of high quality copper and silver coax, speaker and 
wiring cables, which, depending on the overall price of the project, will do justice to 
any hifi system, regardless of price. Please call for prices and details, 

Audio Note High Quality Stepped Attenuators & Switches 

These handmade attenualors and switches are manufactured by a friend of 
Mr Kondo of Audio Note They are the best you can buy 

Audio Note High Quality Valve Bases 

All of our valve bases are of the highest possible quality materials. Ceramic, Teflon 
and gold and silver plated. If you want the best look no further - they are the ultimate! 

Audio Note Resistors 

Audio Note endeavour to stock the entire El2 range of all the different makes of 
resistor, since most are used in our products stock is generally available within four weeks. 

BEYSCHLAG - HOLCO - SHINKOH Tantalum Film Resistors 

AUDIO NOTE 1/2 Watt Tantalum Resistors 

AUDIO NOTE 1 Watt Tantalum Resistors 

AUDIO NOTE 2 Watt 1% Tantalum Resistors 

AUDIO NOTE Precision Carbon Film Resistors 

ALLEN BRADLEY 1 Watt 5% Carbon Film Resistors 



Components & Valves 
— I 

The Audio Note Pre-Amplifier Kit (illustrated) 

A complete kit loosely based on the Audio Note 

M7Tube pre-amplifier circuit is now 

available. The moving-magnet 

compatible phono stage 

consists of a cascode 

input, with passive RIM 

equalisation and anode-

follower output using the 

12AX7/ECC83. Line buffer/ 

amplification for the four line 

inputs consists of on ECC82 

configured in parallel anode-

follower mode. For the power supply a 

valve rectifier and choke-input filtering 

are employed. All circuitry is housed in 

a non-magnetic aluminium chassis 

giving the very best sound quality. 

Both phono and line stages are built on 

tack-less' pcbs allowing easy construction 

but with the sonic benefits of hard-wiring. 

The standard-quality version of the pre-

amp kit includes Roederstein polyester 

filrn capacitors, Beyschlag 1 watt 1% 

metal filrn resistors, Noble open-frame 

style potentiometers and all pcbs, valves, 

wire etc. Various component upgrades 

are available, details upon request. 

Cost of the Pre-Amplifier Kit is: £349 
incl. VAT but not delivery. 

Audio Note Black Gate Electron Transfer, High Performance, 
Graphite Foil Capacitors 

Audio Note is currently the sole source in Europe that holds any s:gnificant range of 

values in stock, we use literally 1000's in production, as we were te first company to 
realise the tremendous benefits that Black Gate capac.iton offe.r, and we are to date 
the only high-end audio company in the world to incorporate 13Iack Gate capacitors 

consistently in our finished products. 

There are very few audio parts that promise a guaranteed improvement when 

replacing practically any other part, but this is what the BLAC.< GATE capacitors 
actually do. Exchanging any electrolytic capacitor anywhere in the circa t or an 
amplifier or in the crossover of a speaker will greatly improve sound cluairlY We are 
working on some guidelines as to where, how and which types of Black Gates to use 

in different circuits, the first such technical guideline is available now and is called 
"Improving your CD-Player" and can be obtained by senong a stamped addressed 

envelope to us requesting this leaflet. All AUDIO NOTE Level 25 gnature products use 

Black Gate Electron Transfer in critical signal / power suppN Knctions. 

Audio Note Cerafine Powdered Ceramic Electrolytic Capacitors 

We have at long last secured a reliable source for tee fine power supply flier 

capacitors, a must in any single-ended project. ', he Cerafines redly cover many of 
the Black Gates values and where the prices for the BG's are prohibitive the Cerafine 
is a fine sounding alternative. We have increased ft.?, range DI Cerafines we stock 

quite recently, and strongly recommend all the Cerafines os a far superior 
replacement or substitute for ordinary electroytic.s, and at the jolces offered that 

should be within most budgets. All power supply Ceefines cre sJpplied with a 
capacitor clamp and are upright mounting. 

Audio Note Potentiometers 

The best available from a sound quality / price viewpoint, made by Noble is Japan, 

utilising high quality conductive plastic film. How3ver o better .atteinative is the KO-ON 
volume controls which are used in pre-amplifiers like the M7 Tube, M7Line, and in a 

mono version on the input in the NEIRO, I<ASSAI, KEGCN and GAKJ-ON, these are very 
good sounding pots by any standard. 

Audio Note also carry large quantities of STANDARD -YPE SWUCHU, STANDARD 
ELECTROLYTIC CAPACITORS (good quality industrial bees), RCA, ENC, BANANA PLUGS, 

RCA SOCKETS, SPEAKER & GROUND TERMINALS & LOUDSPEAKEP SPADES. 

Audio Note Moving Coil, CD Line 8( npuf Matching Transformers 

Audio Note now offer moving coil, CD and InpLE matching transformers for general 
sale. Common to all of these small signal transformers is lhat they come in a 

mumetal screening can with a threaded spindle wi-h a nut iCT mounting. 

/1,4(2',ete 

The Audio Note AV300BSL (illustrated) 

Audio Note has very limited stocks available of the AV300BSL and AV32BSL 

AV300BSL - 50 watt dissipation for about 12 watts class A, single ended configuration. 

AV32BSL - 65 watt dissipation for about 18 

watts class A single ended configuration. 

These super linear output tubes 

are widely regarded as the 

best amplification devices 

available. 

Previously offered with a 

2 year warranty at $250 

and $300 respectively. 

They are now 
available without 
warranty for the 

unbelievably low prices 
of $50 and $ 75 each. 

Offer subject to availability 

on a first come first served basis. 

Prices are exclusive of VAT 

Audio Note Selected Audio Valves 

Our valves are selected from the best available sources and are tested to the same 

stringent standards that we apply in the production of our own amplifiers. They fall into 

two categories, standard production items and rare, mostly NOS (New Old Stock) 

valves which are no longer in production. We have compiled a special list of the NOS 

items, which is available against a stomped self addressed envelope, if you live 

outside the UK, send US $ 2. You should be aware that the valves on this list are NOT 

cheap, but we have stock of original GE, RCA and United Electronics 211, both 

standard versions and reinforced anode type for the US airforce, 845 Westinghouse, 

VT25/10/10Y, VT62/801A, WE300B, STC4300A, Mullard GZ34/CV1377, Tungsol 5U4G 

(best sounding 5U4G we have ever heard!), Chatham 5R4WGY and many others. 

Audio Nnte Recommended Magazines 

Listener 

Review based music & magazine that contains some of the best 

considered & well written articles in print A very good read £4 per copy. 

The Audio Adventure 

Glossy, well produced publication that provides a good alternative to the 

established magazines Not afraid to be controversial £4 per COPY 

A full list of available issues on request. 

FOUNDING SPONSOR 

1 .1 I.. — 
MI III Ill Cm eel IMarll • • r —t.--

call us today for more information. 

Ask for a full components catalogue or see our web page. 

Audio Note 

Music's Finest Conductor 

Audio Note (UK) Ltd, Unit C, Peacock Industrial Estate 

Lyon Close, 125-127 Davigclor Road, Hove, East Sussex BN3 1SG 

Tel: + 44 (0)1273 220511 Fax: + 44 (0)1273 731498 

Web: www.audionote.co.uk 
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PUT 

HIGH PASS LOW PASS 

KLS11 CROSSOVER 

Audax HD3P crossover board 

II 1k 
33. F Solen 

3.312. 5W 

12 F L3 
Solen 0.22mH . 

2.75mH • 0.212 

BASS 

R2 

L1 
ferrite core 

33LIF 

50V 
Alcap 

4.712 
10W 

Cl 

R1 

Audax HD3P 
I piezo-electric 

gold-dome 
tweeter 

Audax HM100Z0 
3in H.D.A. 
midrange 

Audax 
PR24020 
10in H.D.A. 
bass unit 

12in.-18in. high, to raise the 

midrange/tweeter to ear height. You can 

use commercial stands or make a solid 

(25mm MDF) shelf unit to hold magazines 

and newspapers. 

TECHNICAL DETAILS 
Measurement of PR240Z0 Thiele-Small 

parameters gives: 

Parameter Audax 

Vas (litres) 91.4 

Fr (Hz) 25 

Qts 0.46 

Measured 

97 

27 

0.32 

Calculated bass response (LEAP) is shown 

in the graph on page 8. Using a 45-litre 

cabinet and a 65mm internal diameter 

Variport 13cms long for a 35Hz tune ( ie, 

minimum length) the system peaks slightly 

around 45Hz. This corresponds 

approximately to a Chebychev/B4 

alignment. Lengthening the Variport moves 

its frequency down to 30Hz and increases 

damping without internal wool damping. 

Adding long-haired wool will increase 

internal damping and 

reduce bass output. 

The midrange 

chamber can be 

3-5 litres in volume, 

preferably the latter. 

This minimises 

boxiness caused by 

reflections. 

CROSSING 
OVER 
The crossover points 

are set at 800Hz and 

5.5kHz. The bass unit 

is fed from a damped 

second-order network. 

For the midrange there 

is a second-order 

high-pass section 

which results in a 

third-order acoustic 

response. For the low-

pass section, a 

damped second-order 

filter once again does 

the job. 

The HD3P comes 

with its own crossover 

board, fitted with 

matching transformer. 

Its first-order high-pass 

filter combined to give 

a fourth-order high-

pass acoustic response. Treble level can 

be decreased a little by increasing the 
3.3ohms resistor to 4.7ohms. 

The third-octave frequency response 
analysis averaged vertically shows a flat 

response within 2dB limits from 63Hz up 

to 16kHz, with no crossover suck-outs. 

The tweeter runs flat to 20kHz on-axis. 

The port inserts a sharp dip (as always) in 
the near-field forward response. A separate 

port and driver analysis, using pseudo-

random noise, shows the port delivers 

output from 60Hz down to 20Hz, with the 

-4dB point at 10Hz. 

The electrical impedance of KLS11 
sinks to 6ohms minimum but for the most 

part stays above 8ohms. Using wide-band 

pink noise, I found the overall impedance 

measures out at 8ohms, making KLS11 a 

relatively light load for an amplifier. It is 

sensitive too, producing 88dB SPL for one 

nominal watt (2.84V) of input, so 

60-100watts is more than enough. 

Power handling is not an important 
parameter in terms of either fidelity or 

loudness. An insensitive loudspeaker will, 

for example, need a lot of power to go 

moderately loud and then may hit its end 

stops or burn out before going very loud. 

Old Seventies designs, some just 82dB 

sensitive, would do this. This is simply bad 

design down to weak magnets, large motor 

clearances and lossy crossovers. KLS11 

will handle up to 100watts thanks to the 

drivers' high-temperature Kapton voice-

coil formers. 

We pursue high efficiency together with 

high sensitivity, working to get the most 

sound from the least real power input. 

Then all amplifiers can be used, not just 

solid-state grunt machines. Signal losses 

are minimised too, resulting in a fast, 

detailed and lively presentation. 

THE FINAL INSTALMENT 
We will he showing you how to tweak and 

tune KLS11 in our April 1999 DIY 

Supplement. 

KLS11 PARTS LIST (per 
loudspeaker) 

Drivers 

Bass Audax PR240Z0 

240mm (10in) High Definition Aerogel 

cone, cast chassis bass unit 

Midrange 

Audax HM100Z0 

100mm (4in) High Definition Aerogel 

cone, cast chassis 

Treble Audax HD3P piezo-electric 

gold-dome tweeter 

Crossover 

L1 

L2 

L3 

2.75mH, 0.2n DCR, 1.25mm wire 

ferrite cored 

2.5mH,0.2f1 OCR, 1.25mm wire 

ferrite cored 

0.22mH, 0.15e OCR, 0.71mm 

wire ferrite core 

Cl 33pF, Alcap (50V) 

C2 4.7pF, Solen (400V) 

C3 12pF Solen (400V) 

R1 4.7e resistor, 10W 
R2 3.3f1 resistor, 5W 

Hardware 

Input bi-wire input terminal panel 

Damping a little long haired wool 

(0.5 lb) 

Port 65mm int. diameter, Variport 

Wire PTFE silver plated copper 
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The World team indulges in some Wire-It-Yourself with loudspeaker 

cabling from Maplin. 

11
f you drew a graph of sales of specialist 
hi-fi cable from 1980 up to the present 

day, what you'd see is a line starting 

almost flat on the x-axis but swiftly 
heading for the stratosphere. If you did the 

same for the maximum amount of money 

it was possible to spend on said cables, 

there wouldn't be a great deal of 
difference. But cabling is one of those 

areas of hi-fi where practical 
experimentation can pay off big-time. 

A call to Maplin 

(tel: 01702 554000) 

secured a couple of 

lengths of loudspeaker 

cable for testing. These 

were plugged into two 

systems, one a 
Leak/Lowther set-up 

headed by a Goldring-

Lenco turntable, the 

other a mix of DPA 50S 
pre, Musical Fidelity 

X-A200 monoblocs and 

Magneplanar SMGa 

loudspeakers 
downstream of a Trio 

L-07D direct drive. 

VAN DAMME 268-544 
£5.49/m 

You certainly get some real diameter for 
your money in the Van Damme. The 

19mm blue outer sheath houses four runs 

of LC-OFC cabling. To maintain their 
relative positions, a single non-conductive 

spacer is threaded down the cable's 

centre. 

Since the Van Damme's conductors 

are individually colour-coded, there's a 

number of ways you can hook them up to 

your loudspeakers. You can use either two 

alone (for smaller terminals), parallel the 

pairs up single-wire-style (to halve 

resistance) or go for normal bi-wiring. 
Filling the boots of DNM's Reson and 

QED's Profile Silver 12, the Van Damme 
was given a few hours to settle down 

before any listening. Transmitting XTC's 

Nonesuch LP, it proved to have a slightly 

brighter, more incisive treble than the 
others, cymbals gaining in energy and 

bite. This kind of balance tends to raise 

the profile of detail, and so it was here, 
the sound of plectrum on guitar strings 

more obvious, for instance. 
Dropping down the Hertz, I had no 

problem picking out the beefy basslines of 
Claudia Brucken's 'Kiss Like Ether'. The 

Van Damme did a better job when it 
came to extension than the DNM, 

although it couldn't match either the 

quality or quantity of the QED. The DNM 

fought back in overall cohesion and tonal 

sweetness, especially in the treble, where 

the Van Damme could become a touch 
metallic at times. 

The Van Damme doesn't have the 
finesse or transparency of pricier wire, and 

it would be out of place in a system that 

was already bright, but it's inexpensive 

and well-made. Considering it can be 

used as a minimum-spaghetti bi-wire 

cable, it represents fine value for money. 

SHARKWIRE OFC 413 
£2.39/m 

This cable is configured in the popular 
figure-of-eight bundle with see-through 
insulation, a get-up which says 

emphatically 'not bell-wire'! Although not 

the heaviest cable ever (for which new 
records are set daily) the Sharkwire 

Highest (Maplin order 

code: XS37S) does 

boast 413 0.1mm sq. 

strands of Oxygen-Free 

Copper so the 

conducting 'skin' 

cross-section tots up to 
an equivalent 
circumference of about 

18ins! Since one of the 

sleeves is discreetly but 

clearly marked 
"+++++" along its 

length, there should be 

no excuses for phase 

reversal, and the whole 

caboodle is bendable 

enough to negotiate the most circuitous 

sitting-room. 

We tried the Shark with a variety of 
loudspeakers and found it to be a smooth 

performer at the price. Although its 

detailing will not make a bookshelf 
'speaker sound like an ELS 57, the cable 

coped with some very acid violin sounds 

without adding anything of its own. 

For some reason, many seem to think 
that the test of manhood for a cable lies in 

the bass but if you consider how 'simple' 

the low-frequency waveform is compared 

with, say, the prominent partials in an 

oboe tone, it is obvious that there is more 

to it than simple current capacity. From 

the foregoing you will guess that if we call 

this cable 'sweet', this is not to its 

detriment 

Within its limits, the Shark is a 
comfortably detailed bit of wire and 

reasonably priced into the bargain. 
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Falco(Acoustics Ltd 
Falcon Electronics, Basically Sound 

hUp://wwwfalcon-acoustics.co.uk 

I) RI%'E UNITS: by 1,0( 'i. & seas, and a pick of the best from other manufacturer, 
100+ CROSSOVER NETWORKS: - Active & Passive, Components, Accessories. 

COMPONENTS 
SOLEN Polypropylene capacitors. 0.1mFd. to 100mFd. 

Polyester and Polycarbonate Film Capacitors. 0.1mFd. to 10mFd. 
%I.CAP Reversible Electrolytic Capacitors (Non-Polar): 50v. 100v & Low Lass. 2mfd. to 600nd 

FALCON Custom-wound Inductors. 
FERRITE:- Stanikull, High Powa-, Super Power. Super Super Power + AIRCORED 0.56 - 1.2.5mm saie 

TAPPED INDUCTORS:- 0- I Bmil in Imh steps & 0-1mH in 0.1mH steps 

AUDIO AMATEUR PUBLICATIONS 
NEW- Valves for Audio Frequency Amplifiers (min Philips Technical Library plus lots in P/L. 

Back year sets of Speaker Builder. Audio Amateur & Glass Audio. plus the Audio Anthology Set. 
Altogether 50+ books and 50+ Audio Arnateurís magazine year sets. 1998 sets available Feb. 

UM. 'State of the Art' Kit Designs 

Build the one our M.D. uses! 

C800 

8311tre 

3 way Column 

90.2 dB/watt system 

-3dB. point of 35Hz 

From a wide range of High-Tech Loudspeaker units 

SUPPLIERS TO THE TRADE SINCE 1972 

Send for our FREE price list PL27: lust send a large S.A.E. (38p stamp) or USS2 bill ON CI 
Europe USS I bill or 3 International Reply Coupons ( 1RC) to:- (Dept HEW) Tabor House. 

Norwich Road, MULBARTON. Norwich. Norfolk. NR14 8.1T Tel (0)1508 578272 

Arcadia Valve Amplifiers 

New Line Level Pre-Amplifiers 

Two Models Available. 

6 line inputs, 10dB of gain, zero feedback 

finest quality components, musical results 

Model 1 £995, Model 2 £ 1995 

"There's none of the wispy airiness and soft, slow bass that 

one associates with the breed - just consistently fine tone, 

edge-of-your-seat dynamics and effortlessness." 

Jason Kennedy on the Model 1 in Hi-Fi Choice 

Sept'97 

OEM, TRADE AND RETAIL ENQUIRIES WELCOME 

PO Box 21, Bramhall, (heshire SK7 2fi 

Tel/fax: + 44 (0161 439o72.7 
EMAIL: SJS@AUDIOPHILE.COM 

HTTP://VVVVVV.NETFORWARD.COM/AUDIOPHILEPSJS 
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AAA 

LOUDSPEAKER and ROOM 

MEASUREMENT PACKAGES 

LIBERTY A UDIOSUITE v 3 visit http:IA.,,,.iihigi.t.com 

Loudspeaker (and Electronic) Measurement System with 

* HIGHEST CAPABILITY 
Now with Multitone distortion measurements (IMD) using up to 
4 simultaneous test stimulus frequencies, plus many new added functions 

• STRAIGHTFORWARD OPERATION 
With built-in, expanded, EASY SCRIPTS 

DOWN TO EARTH PRICE £696.00 plus VAT 
Plus EIS next day delivery 

ETF4 (WINDOWS95/NT) visit httn://www.etfacoustic.com 

Room Measurement and Analysis System 

* ROOM ACOUSTIC MEASUREMENTS 
presented in simple graphical form, easy to understand 

• DESIGN ROUTINES for HELMHOLTZ RESONATORS and ()RD 
DIFFUSERS for you to correct room acoustic problems 

uses your existing soundcard, and an omni mic f 80.00 plus VA I  

LspCADv3 visit httn://hein1.nassimen.se/iid a I 

Combined Room / Loudspeaker Box / Crossover protgam 

• imports data from LAUD, LEAP and MLLSA f68.00 plus V4 /  

Tony Seaford at MARTON MUSIC 
Phone 01282-773198 or Fax 01282-776413 

e-mail 106505.251@eompuserve.com 

SERVICE 

FOR 

ENTHUSIASTS 

High quality Push- Pull or single ended 
Output, Mains, Chokes, Interstage, Input and 

Cartridge Transformers 

S si OWTERZI•E 
TRANSFORMERS 

Choose from our catalogue or specify a custom 
design at no extra charge. Range of package options: 
full or half shrouded or open frame. Encapsulation, as 
illustrated for our popular size " P+" for output or 
mains. All transformers built to order by our craftsmen. 
Usually 3-4 weeks delivery. Free technical support for 
all our products ( Phone, Fax or internet). 
Free catalogue. Visa, Mastercard. JCB etc. 

E A Sowter Ltd 
PO Box 36 IPSWICH 

IP1 2E1 England 

Tel: (+44) ( 0) 1473 252794 

Fax (+ 44) ( 0) 1473 236188 

E- Mail: sales@sowter.co.uk 

techsupport@sowter.co.uk 

Catalogue and overseas 

agents on our Website: 

http://www.sowtersco.uk 
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CANADIAN 
CORKERS 

Leo Lam completes the last part of his DIY mission by upgrading 

Assemblage's L-1 pre and ST-40 power amplifiers. 

I
n previous issues of the Supplement, I built the Assemblage L-1 
and ST-40 amplifiers. Both of them were over-achievers at the 

price point, especially the L-1, which was outstanding. As 

usual, The Parts Connection have a set of reasonably-priced 

upgrades to further enhance their performance. So do these turn 

the L-1 and ST-40 into giant killers? 

TURBO-CHARGING THE L-1 
It seems that TPC is obsessed with component quality. In the 

original L-1 there were already HoIco resistors and MultiCaps 

lu-king on the circuit board. Honestly, I wondered, how could 

they do better? 

Well, a look at the parts list supplied with the upgrade kit 
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As with the L-1, the ST-40 tweaks run to improved capacitors and silver wiring from Kimber. 

gave me the answer. The biasing resistors have been replaced 

with Caddock and all the resistors in the signal path are now the 

renowned Vishay VTA-55 series, the latter costing around twice 

as much as the Holcos. The MultiCaps in the signal path have 
been replaced by their own better-spec'd RTX series. The power 

supply gets some tweaking too, a Solen polypropylene Fast Cap 

stepping in for the standard electrolytics in the smoothing stage. 

In place of the soft- recovery rectifiers come IR Hexfred diodes, 

capable of higher current handling and even faster recovery. 

All the internal cables have been given the silver treatment. 
Out go the Kimber TCSS (which makes up the KC-1 and PBJ 

interconnects) and in comes the AGSS (Ag being the chemical 

symbol for silver). Other than these components, there were also 

Soundcoat damping panels and EAR isolation feet for the 
cabinet, all of which add up to $ 299. 

IN THE FITTING ROOM 
The instructions for installing the upgrade kit are fairly simple. A 

component reference number is given to each of the parts and, 

depending on the suffix, you either replace or add the part to the 

corresponding locations. For example, C4.1 will REPLACE C4 

and LC204A will be ADDED alongside LC204. Sounds 
straightforward, doesn't it? 

Hell, no! Implementing the upgrades was not quite as simple 

as building the original kit, the main problems being the 

removal of the circuit board from the chassis and soldering in 

close proximity to neighbouring components. Removing the 

PCB is necessary for placing the Soundcoat strip underneath the 

circuit boards. However, it is possible to replace all the 

electrical parts, except the smoothing capacitors, with the circuit 
board in place. 

Removing the board was a bit of a nightmare. I had to take 

off the front panel, remove the shaft linking the knob to the 

selector switch and somehow figure out a way to remove the 

circuit board without desoldering the pot and the balance 

controls. In the end, I decided to press them gently backwards 

and bent the jumper leads so that the controllers stayed clear of 

the front panel of the chassis. This process was very tricky and 

required a lot of patience and effort. 

After applying the Soundcoat the rest was reasonably easy, 
although you must ensure that the stray lead underneath the 

PCB is not too long, especially when soldering from the top side 

of the circuit board, as I was. Lengthy leads may cause a short 

circuit through the chassis. The big capacitors, too, need some 

serious forethought. The leads from the caps are quite thick but 

the holes on the PCB aren't, so it was a bit fiddly pushing them 

through. TPC have been notified of these difficulties and have 

promised to rectify them in a subsequent revision of the board. 

After ensuring that the jumpers on the controllers were not 

touching each other, the casing was put back together and it 
was time for power-up. 

BOOM, BOOM! 
Plugged in and powered up the L-1 produced some very 

impressive fireworks! A quick call to Glenn at TPC saw the 

cause resolved within five minutes. 

In the original kit, the manual (which was a preliminary 

edition) did not mention installing the heatsink before soldering 
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The modifications for the L-1 pre-amp include large capacitors for signal decoupling and the power supply. 

in the transistors. These heatsinks were meant to be soldered to 

ground but it transpired that it was fine to leave them 'floating' 

because there is no significant change in the electrical 

properties of the circuit. Therefore, I bolted on the heatsinks 
without soldering them to the board. However, during the 

upgrade I thought I would redo these parts. What a mistake! 

A track carrying 250V was routed below one of the 

heatsinks. With the heatsink grounded, there was 250VDC 

across a few microns of circuit-board insulation. The result? An 

electrical breakdown. The lacquer became conductive and the 
250V was basically shorted to ground, hence the sparks! It 

turned out that both of the FETs and the corresponding biasing 

diodes needed replacement. So, be warned; do NOT solder the 
heatsinks above Q201 and LQ201. 

SECOND TIME LUCKY 
No fireworks this time. I hooked up the L-1 to a Unison 

Research Power 35 and XTC Pow-2 driving a pair of ProAc 

Studio 150s. I listened through the ' Direct' setting, which by-
passes the selector and balance switches giving a noticeably 

superior sound. An Assemblage DAC-2/Teac Ti formed the 
source and a Musical Fidelity Nu-Vista a reference. 

In its original guise the L-1 was already excellent in terms of 

transparency, speed, tonal colour and harmonic structure. 
However, a hint of glassy treble and a lack of absolute focus 

filled in the con table. But, and it's a big BUT, the L-1 

metamorphoses into something rather special after the upgrade 

kit. 
As a whole, detail has been elevated to a much higher level, 

rivalling the Nu-Vista. The glassy treble has disappeared 

completely and all that is left is a charmingly smooth midrange. 
Playing the Volodos Piano Transcription which I had used 

through the unmodified L-1, I discovered piano had taken on a 

more powerful impact and drive, with greater spatial 

information translating into a wholly believable sound stage. 

The L-1 was so fast dynamically that Volodos seemed to have 

got himself another pair of hands during some of the vigorous 

passages! 
The L-1 didn't sweat over more complex material either. The 

opening of La Fille Mal Gardée by Herold Lanchbery was set in 

a stable, wide and accurate ambience, the individual 
instruments securely fixed in their respective locations - I could 

clearly hear the flute coming from 'this end' and the oboe 

coming from 'that end', and how far all the musicians were from 

me. 
Accurate as it was (although not quite in Nu-Vista territory) 

the midrange focused more strongly on vocal and orchestral 
material, together with some very noticeable improvements in 

speed and tonal accuracy. Strictly speaking, it was not as natural 

as the Nu-Vista either, but the L-1 with upgrades only costs 

$875 tor £550 excluding import duty. Long live the strong 
pound!) How much you bill for your own labour is another 

matter. 

UPGRADING THE ST-40 
If I had to gauge value for money in terms of component count 
in the upgrade bag, the ST-40 lags behind the L-1. However, the 

qualify is just as high and this upgrade is $ 50 cheaper. For that 
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Audiophile Sound • Professional Finisl- • Affordable 

PHONE 
0181 684 1166 

Our aim at Riverside Audio is to enable the home constructor to 
build valve amplifiers which combine true audiophile sound quality 

with the professional finish of high-end products at an affordable price. 

The Riverside 4040 is an integrated amplifier featuring dual mono 

construction, five line level inputs and both 4 and 8 Q outputs. The 

chassis is hand polished stainless steel and includes a matt black 

valve cover. The amplifier delivers 40 Wrms per channel at less than 

0.1% distortion. Kit £625, fully built £725. 

The Riverside P2 moving magnet phono amplifier is designed to 

partner the Riverside 4040 for those who enjoy the vinyl sound. High 

accuracy equalization is provided for a moving magnet input to a gen-

erous line- level output. Kit £225, fully built £275. 

Contact Riverside Audio for further information and pricing. Most 

parts are available separately - even down to individual components. 

Riverside Audio can also design special audio mains and output trans-

formers. 

Riverside Audio, 18 Riverside, Cambridge CB5 8HL 
Telephone (01223) 512253 Facsimile t01223) 572629 

Internet-http://www.riverside-audio.demon.cosuk/ 

ACTIVE CROSSOVER MODULES 

• A true reference for other active crossovers. 

• Individually calibrated in our workshop for your loudspeaker. 
Analogue phase linear. 

• Square wave output unmatched by any other available 
crossover. 

• User adjustment of phase and frequency response, time lag, 
equalisation, driver sensitivity. - Instructions supplied. 

• More accurate than the best loudspeaker computer software. 

• Built using audiophile components. 

• Fully alterable for future loudspeakers. 

• Available for 2 way, 3 way, satellite and subwoofer systems. 
• Specifications: <0.0002% Distortion. 

>110dB SIN Ratio. 
<0.5uS Rise Time. 
0Hz to 450kHz Bandwidth. 

AUDIO ( o )LINKS 
7 Fairmont Crescent, Scunthorpe, 
North Lincolnshire DN16 tEL 
TEL/FAX (+44) 01724 - 870432 

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

1 MAYO ROAD • CROYDON • SURREY CRO 20P 
24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 

E-MAIL. LANGREX@AOL.COM 
FAX 

0181 684 3056 

ECC88 

ECC88 

ECH8I 

ECL82 

ECL86 

EL36 

EL84 

EZ81 

EZ80 

GZ33/37 

5Z4G 

6V6GT 

12E1 

13E1 

807 

811A 

6080 

A selection of our stocks of New Original Valves / Tubes. 
Many other brands available. 

STANDARD TYPES 

BRIMAR 

MULLARD 

MULLARD 

MULLARD 

SIEMENS 

MULLARD 

RCA 

MULLARD 

MULLARD 

MULLARD 

BRIMAR 

BRIMAR 

STC 

STC 

HYTRON 

RCA 

MULLARD 

4.50 

6.00 

3.00 

5.00 

5.00 

5.00 

5.00 

3.50 

3.50 

6.00 

5.00 

4.25 

10.00 

85.00 

7.50 

25.00 

10.00 

SPECIAL QUALITY TYPES 

A2900/CV6091 

E88CC/CV2492 

E88CC/CV2492 

ECC8I/CV4024 

ECC8I/M8162 

ECC81/6201 

ECC82/CV4003 

ECC82/M8136 
ECC83/CV4004 
ECC83/M8I37 

5R4GY 

5U4GB 

5Y3 WGT 

613Q5 

6B4G 

6FQ7 

GEC 

BRIMAR 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 
BRIMAR 
MULLAD 

AMERICAN TYPES 
RCA 

SYLVANIA 

SYLVANIA 

RCA 

SYLVANIA 

SYLVANIA 

17.50 

4.50 

8.50 

6.00 
7.50 

8.50 

6.00 

7.50 
6.50 
15.00 

7.50 

10.00 

3.50 

5.00 

22.00 

7.50 

6L6GC 

6L6WGB 

12AX7WA 

12BY7A 

5687WB 

6072A 

6146B 

6336A 

6550A 

7027A 
758IA 

ECC8I 

ECC82 
ECC83 
EF86 
EL84 
EL34G 
E34L 
6SL7GT 
6SN7GT 

GE 

SYL 

SYLVANIA 

GE 

ECG 

GE 

GE 

RCA 

JAN GE 
GE 
SYI, 

OTHER TYPES 
RFT 
RFT 
RFT 
USSR 

USSR 
SOVTEK 
TESLA 
USA 

USA 

THESE ARE A SELECTION FROM OUR STOCK OF OVER 6000 TYPES. PLEASE CALL OR FAX FOR AN IMMEDIATE 

QUOTATION ON ANY TYPES NOT LISTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK. 

SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPES A SPECIALITY. 

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 

15.00 

10.00 

6.00 

7.00 

6.00 

6.00 

15.00 

35.00 

25.00 

25.00 
15.00 

3.00 
3.50 
5.00 
5.00 
2.25 
6.00 
8.00 
5.00 
5.00 

EUROCARD 

MastÉ11)) 
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Feature 

hard-earned $250 you get some Caddock high-power resistors, 

Solen Fast Caps and Hexfred rectifying diodes to improve the 

power supply. In the signal path the capacitors are replaced by 

Multicap RTXs and the resistors by more Vishays. However, the 

more important parts, in my opinion, are not the passive 
components. 

Unlike the L-1, the ST-40 upgrade comes with new tubes. 

You get two Mullard CV4003 (a military spec 12AU7, costing 

around US$30 each) and a gold-pin Tesla ECC83 (arguably the 
smoothest and sweetest sounding 12AX7 around, and also 

currently costing circa $ 30 each!) Both of these are very 

reputable NOS (New Old Stock) tubes which are much rarer, let 

alone better sounding, than the standard Philips/Golden Dragon 
affairs. 

As with the L-1, you also get the Kimber upgrade with a KC1 

interconnect cable replacing the multi-stranded standard cable 
at the input of the amplifier. The Kimber silver treatment was 

again administered, this time only to the output stage between 
the output transformer and the 'speaker terminals. Mechanical 

damping is addressed by the large-footprint EAR damping feet. 

REACH FOR YOUR IRONS 
The fitting procedure was much like the L-1 upgrade kit, which 

means that you either add or replace the parts with the 

designated reference number. This kit was easier to build than 
the L-1 because less tricky soldering was involved. The only 

major difficulty I encountered was getting the large MultiCaps 

through the holes originally occupied by the Kimber Caps. Bear 
in mind that subsequent changes of the board at TPC will rectify 
all these problems. 

SOUND OFF! 
So what does the upgraded ST-40 sound like? First, let's do a 

short recap. In the original instalment, I praised the amp's 

warmth, balance and sense of control but criticised a lack of 

transparency and detail. My intuition told me that these would 
be addressed, but I took the hard way anyway - I listened to the 

affects of the upgrade kit after individual component changes. 
I swapped the bias current supply resistors with the 

Caddocks. The music became slightly smoother, but the effect 

was quite minimal. After that I changed all the resistors to 
Vishays in the signal path. Boy, did the sound open up! There 

was significantly more detail and more air, instruments starting 

to snap into focus. 

Third, in went the Kimber and MultiCaps. In combination 
with the Vishays, this improved a lot on the tonality and speed 

of the music. Strings suddenly had more bite, more presence, 

without the addition of sting and sharpness. The true eye-
openers were still to come, though. 

With the Kimber KC1 and silver cable in place, detail 

increased by a substantial amount. Only then did I realise the 
real potential of the circuit. The lacklustre character disappeared 
and a sense of real involvement set in. At last, music was getting 

its proper drive! Small nuances were brought to the surface and 
that resulted in a perceptibly more 'powerful' presentation. 

If I had to pinpoint the stars of this upgrade kit, it would be 
the valves. The Mullard took the place of the Philips and the 

music took on a smoother, more natural character. The tinny 

grain in the original was polished off, leaving behind it an 

engaging musical flow. 

The Tesla further enhanced the quality by adding 

significantly more detail and lucidity to the general presentation. 

Those gold pins were definitely doing something right. Now the 
sound was warm, involving, lucid, but not sharp, perfectly 
balanced and without a hint of sterility. Cymbals shimmered 

and vocals took on a real presence. It seemed like the ST-40 had 

undergone a sea change from a quiet, humble performer into 

one that was vibrant and powerfully muscular but still every 
inch a gentleman. 

And that bass! It certainly was not woolly like a lot of tube 

amps, and it was way better than most of the SETs with its 
clarity and punch. Recently I was given a single by Goo Goo 

Dolls (what a name!) The kick drum at the beginning of 'Lazy 

Eyes' easily rivals the power and depth of that on the Live 
version of 'Hotel California' on Hell Freezes Over by the Eagles. 

Playing this track with the Power 35 there was a lot of depth but 

it was a little slow in terms of speed. On the solid-state XTC it 

had the slam but not quite the depth of the Power 35. But with 

the ST-40, there was a great mix of these two aspects. The bass 

was fast and taut with loads of low-end grunt. And hang on, you 
get all this for a miserly $ 925 (£580), excluding import duty, etc. 
The upgrade kit on its own costs $ 249. 

CONCLUSION 
Well, I am happy to report that both Assemblages benefit hugely 

from their corresponding upgrade kits, especially the ST-40, 
which goes from being a good product to being an excellent 
one. The L-1 might be the better of the two in its original guise 

but after upgrading the ST-40 steps up its game to match the 

quality of the rest of the Assemblage system. 
It has been an enjoyable experience building these kits, and 

since the outcome is so impressive I have no reservation in 

recommending them to anyone. Even those of you who have 
more money to spend on a system owe it to yourselves to hear 

(and put together) these amplifiers. 

On the finned heatsinks above the large capacitor are the transistors which 

suffered most in the L-1 explosion. 
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Should you really trust your signal 
to any other capacitor? 

Vz There is no substitute! 

Available exiiusively in the U.K. 
from 

Au D I 0 ( e)LIN KS 
7 Fairmont Crescent, Scunthorpe, North Lincolnshire DN16 1EL TEL / FAX (+44) 01724 - 870 432 

SPEAKER KITS FROM IPL ACOUSTICS 
Over a 10 year period I.P.L. ACOUSTICS have developed a range of high quality speaker kits, using the best 
units from SEAS, MOREL, AUDAX, and I.P.L. and have produced a comprehensive range of speakers which 
will compete with the most expensive of commercial designs. 
All speakers have biwired crossover kits containing high quality components and terminals. 

S5TL 

TRANSMISSION LINE 

PLUS KIT  £382.00 
TOTAL KIT  £506.00 

FIVE TRANS-

MISSION LINE 

KITS 

TRANSMISSION LINE 
PLUS KITS  £177.00 - 
 £382.00 

M3TL 
TRANSMISSION LINE 

A2 H.D.A. S3TLM METAL 
AEROGEL KIT TRANSMISSION LINE 

PLUS KITS  £177.00 PLUS KIT £187.50 PLUS KIT £233.00 
TOTAL KIT  £241.00 TOTAL KIT  £259.00 TOTAL KIT ....£311.50 

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

If you would like further details please send large SAE with 38p stamp for SPEAKER BUILDING CATALOGUE, comprising VALUABLE 
ADVICE on DESIGNING, BUILDING, and TESTING speakers and full technical specifications including response curves of eight kits, 
drive units, and details of SPECIALIST CABLES and ACCESSORIES. KITS FOR A.V. USE NOW AVAILABLE. 

I.P.L. Acoustics, Chelsea Villa, Torrs Park, Ilfracombe, N.Devon, EX34 8AY Tel:01271 867439 
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book Review 

By M.G. Scroggie (revised by S.W. and R.S. Amos) 
Reviewed by Noel Keywood. 

I
was glad to see this classic text 
resurface in updated form. Foundations 
Of Wireless And Electronics provides 

some of the clearest and most concise 

explanations of basic electronic principles 
I have encountered. M.G. Scroggie had a 

deep understanding of such matters and 

was able to provide his own unique 
explanations in magazine articles for 

Wireless World, plus a series of books. 
Other authors regurgitate time-worn 
explanations that can be vague, overly 

theoretical and even questionable in 

accuracy. 
Foundations of Wireless And 

Electronics offers a refreshing alternative 

view, answering the questions likely to 

arise in a student's mind when studying 

basic principles. I don't know whether this 

was attributable to Scroggie's lecturing 

experience, his flexibility of viewpoint, 

just his breadth of view or his depth of 

knowledge. Whatever, Scroggie was a 

fluent writer with an easy, confident and 
erudite style that I still find engaging. 

As you might guess from the title, 
Foundations Of Wireless And Electronics 

comes from another era, one where 

electronics extended little further than 

"wireless". It wasn't until the Second 

World War that radar and computing 

were to be included, with television 

development gathering pace later, 

followed by video and digital storage. 

I suspect that some of the clarity and 

understanding displayed in the book's 
explanations comes from the fact that, 
when much of it was written, the world 
was technically a simpler place in which 

basic theory could be given more time 
and consideration than is possible 

nowadays. So there are chapters on 

"oscillation" and "detection", for 

example, both of which would be unlikely 

to get a whole chapter in modern 

textbooks. Although neither subject is as 

important now as it once was since chip 

solutions largely cut out the need for 

custom design, the discussion of energy 

transfer in an oscillatory system provides a 
valuable mental model that will help any 

engineer, even one considering the 
implications of oscillation in a lumped-

model mechanical system where the 

Scroggie's 
Foundations 
of Wireless 
& Electronics 

energy storage in mass and compliance is 

similar to that in capacitance and 

inductance. 

I have always valued Scroggie's 
explanation of Transmission Lines, not so 

much because I have spent time working 
on RF lines as such, but because it taught 

me to recognise and intuitively 

understand the problems of lines that 

aren't lines, such as computer 

interconnects that carry high-speed digital 

data down a sub-optimal cable poorly or 

incorrectly terminated. The sort of erratic 

behaviour that results seems mysterious 

until you read Scroggie. 

As Ken Ishiwata once told me, 

ultimately everything is analogue, and it is 

at the interface where digital reacts with 
the analogue world that most problems 

occur. It is also the case, he said, that 

digital engineers generally don't 
understand analogue. In some ways I 

don't blame them because some of the 

notions you come across in this book are 

quite 'challenging' to say the least. All the 

better that they are discussed in such a 

clear and thorough manner by someone 

who has thought about the subject and 

has a good grasp of it. 

Audio enthusiasts will be interested in 

explanations of Class A and Class B 

working more than transmission lines I 
suspect, and there is a chapter on audio-

frequency amplification. Also included 
are negative feedback, distortion and even 

loudspeaker driver behaviour. Although 

useful, I have seen longer and more in-

depth explanations than Scroggie's when 

it comes to audio. This isn't where the 

book's real strengths lie. They are more in 
the very foundations of electronics, 

especially in subjects that are obscure, 

difficult to categorise and abstruse. 

Scroggie emended his musings on 
technical matters in Second Thoughts On 

Radio Theory, showing that even 
apparently simple concerns can hide 
complex issues. A good example of this in 

Foundations Of Wireless And Electronics 
is a paragraph on Screening (p203). 

Computers, microwave ovens and 

suchlike make this as important a topic 

today as it was in Scroggie's time, yet few 

electrical theory books say much about it. 

Scroggie quickly differentiates between 

electric screening and magnetic screening, 
and then goes on to say magnetic screens 

work on two different principles, with 

explanations of each. Working designers, 

even of audio amplifiers, will know how 
important screening can be, and how little 

is said about it generally. Scroggie's 

material can provide useful insights. 

The 11th edition is mainly concerned 

with literally 'electronic foundations', 

saying a lot about capacitance, 

inductance, reactance, impedance and 

what have you, which is vital stuff if you 

are to really understand analogue 

electronics. The book has, however, now 

been extended into Digital Techniques 

(Chapter 26) and Electronic Data Storage 
(Chapter 27), before ending on Power 

Supplies. Also included are Video and 

Principles Of Radar, plus many chapters 

on radio principles and techniques. This 
includes Sideband theory from AM and 

FM modulation, the Zenith/GE stereo. 
There are plenty of good, down-to-earth 

explanations of transistor and FET biasing 

techniques, plus quite a lot on triodes too. 

Foundations Of Wireless has always 
been a favourite of mine. I am glad to see it 

re-appear and hope it will appeal to today's 

students, professional engineers and 

enthusiasts as it did to yesterday's. It's a 
valuable source of timeless information 

and a great read even, not something I can 

say about most books on electronic theory. 

Foundations Of Wireless 

And Electronics, 11th 

Edition £19.99 

ISBN: 0 7506 3430 8 

Heinemann Publishers 

Oxford 

PO Box 382, 

Halley Court, 

Jordan Hill, 

Oxford OX2 BRU 

Tel: 01865 314301 

First published 1936 by 

Illiffe Books 
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AN ANSWER 
From the U.K. 's Premier Valve-equipment Repair/Restoration Centre.... 

to the question were most-oft asked 

What exactly do you do?". Well, we  

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

Tape recorders by Revox, Akai, Tascam, reac (up to 1"); 

Valve - amps, pre-amps, tuners, cinema amps., 

theatre-organ amps., industrial/p.a amps. from Radford. Quad, Leak, 

Kalee, Clarke & Smith, Compton. Parmeko, ROA, Altobass etc.; 

Valve - Communications Receivers and Transmitters 

(to 30MHz/2kW/6'6" tall) by KW, Marconi. Labgear, Eddystone, 

Redifon. RCA, Tiger: and so on. 

We 

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 (a 250-watt AB2 high-level modulator, Sir? 

No problem!!) and build the prototype 

All this, 

as well as being an Authorised Service Centre for such respected 

names of the Digital Era as Denon. Pioneer, Kenwood, Yamaha 

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. 01 13 244 0378. Or write' 

We are-

AUDIO LABORATORIES (LEEDS) 
3 Kildare Terrace Industrial Estate, 

Leeds LS12 1DB, England 

lUe   AHUIGIHO FOR   D R 

  DISPOSAL AT 

imuminimmulanumm GIVE-AWAY 
IÁIBIB 1111 BITALCNIBIJIM 
'-ii.k11—J -16=MULKZAZA-1"—= PRICES! 

84 PENDARVES STREET, TUCKINGMILL, CAMBORNE CORNWALL 
TR14 8NJ 01209 710777 

BARGAINS !!! New, used and X-dem 

Electrocompaniet EC1 line level integrated amp 
Grado SR325 headphones 
Micromega Minium integrated amp 
TDL T-Line 2 loudspeakers 
Teac P700/D700 transport & DAC 

£1500 
£199 
£200 
£400 
£900 

NEW ITEMS  

- was 2195 
- was £299 
- was £300 
- were 650 

Denon AVD-2000, best buy for home cinema £380 
Denon DVD-3000, best buy for home cinema £650 
Denon-full range available £P0A 
Neat Acoustics-full range available £P0A 
Ortofon cartridges-full range available £P0A 
Seleco SVP 350, award winning CRT projector £3500 
Sharp XV-C20E LCD projector £1350 
SME 20/2 preecision turntable £P0A 
SME 20/2A as above with series V arm £P0A 
SME series If model 3009 pick-up arm £P0A 
SME series 300 model 309 pick-up arm £P0A 
SME series IV pick-up arm £P0A 
SME series V pick-up arm £P0A 
TDL loudspeakers-full range available £P0A 
We are Dealers for a good number of audio brands including PA and studio 

equipment. Please conduct us with your requirements. 

DVD, LASER DISC AND PROJECTION SYSTEMS NOW AVAILABLE 

Consult us for your high (or low) end repairs/mods, CD 
re-clocking, LASER DISC ACS UPGRADES - PIONEER, SONY, PHIUPS, 1 DENOK We are valve and transistor specialists. Specialist cables 

supplied and made to order. 
DUE TO THE ADVENT OF TRICHORD CLOCK III WE NOW HAVE A NUMBER 
OF CLOCK II UNITS FOR DISPOSAL. WE CAN OFFER THESE FITTED TO 
YOUR CD PLAYER OR TRANSPORT AT f110.00 INCLUDING RETURN 

CARRIAGE. 

SsigMfirvz 

YES! 

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

Name  

Street & Number  

City Postal Code  

Country  

Glass Audio 

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

We Accept MC/VISA. 

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

MUSIC ENGINEERING: THE ELECTRONICS OF 
PLAYING AND RECORDING 

By Richard Brice 

Reviewed by Simon Pope. 

A
s an erstwhile audio professional 
this book miraculously found its 

way onto my desk with an "ah, 
Simon, just your thing" comment. So this 
is probably the only book review by me 

that you will ever see on these hallowed 

pages (unless, that is, someone decides to 
pen a little opus entitled 'Audio and 

Pizza: The Definitive Guide'). 
I first came into contact with Mr. 

Brice's musings from the pro world ot 
recorded music in his previous existence 

as a contributor to Hi-Fi World. Now, a 
freelance consultant and engineer living 

in Paris, he has turned his hand to book 

writing. And pretty good he is at it too. 
Although technically accomplished, 

Richard Brice has that rare knack of de-

mystifying technology to enlighten the 

layman. As he states in the introduction 
to Music Engineering, a certain basic 

knowledge of electronics makes the going 
easier in a few chapters, but there's 
nothing impenetrable or 

incomprehensible here. 

Despite the subtitle, the first two 

chapters deal with very little electronics, 

concentrating instead on a well-explained 

background to sound in the 20th century 
and the physics of sound such as 

waveforms, transients and harmonics. 
The section finishes off with the 

psychology of hearing. Heavy stuff, 
maybe, but the easy style makes for 

enjoyable reading. 
The next two chapters cover 

microphones and valve technology. As 

any engineer will tell you, the importance 

of microphone selection and placement 

cannot be over-emphasised. So here 

you'll find a concise round-up of different 
types of microphone and their associated 

placement techniques. The valve chapter 
explains how glowing bottles are still 

relevant to microphones (many engineers 

prefer tube mics over solid-state), with 

circuits to back the whole lot up. 
The following three chapters draw 

together electronic instruments 
(keyboards, guitars, etc) and electronic 

synthesis via effects units. Explanations of 
echo, flanging and reverb are present 

with examples from well-known 

Richard Brice 4). 

efo 

Engineering 
The Electronics of Playing 

Nw 
and Rowan.CI ‘) 

• IttlIal11111-11.1i 

, 

recorcings quoted. In all of these sections 
the theory of each subject is explained 

and examples of equipment given, with 
their electronics examined in verbal and 

circuit form. One notable inclusion is the 

ground-breaking Theremin (of 'Good 

Vibrations' fame) and a good ( if slightly 

'techy') description of noise reduction 
theory. 

Electronic synthesis is included as an 

appetiser ahead of the following chapter, 

which starts to deal with the head-
scratching minefield that is digital 
technology. 

Music technology is a rapidly 
expanding and progressing world. Before 

the ink has even dried on pages covering 

one type of sequencer, MIDI device or 
sampler, you can bet it's probably been 

replaced or bettered. Many Pop records 
are processed and written via MIDI sound 

canvases and Digital Work Stations, so 

this section forms another useful part of 
the Music Engineering picture. Brice 

sensibly restricts this area to basic digital 

theory, again clearly elucidated with 

examples of popular pieces of equipment. 
Sound Recording starts with a 

description of the physics of magnetic 
tape, Brice commenting rather obviously 

that if it didn't exist, neither would 

reproduced music as we know it today 

and thus the whole record industry! This 

chapter also covers digital tape formats 

such as DAT and multi-track. The now-

common practice of hard-disc recording 
also gets a look-in. 

One of the book's longest chapters, 

not surprisingly, is given over to digital 
audio. Again this has an excellent 

introduction and theoretical section 

which is followed by pages dealing with 
quite a few of the subjects included in the 

sound recording chapter, but in more 
detail. 

There then follows a lengthy 
discussion on recording consoles (mixing 

desks and the like) which concentrates on 

the occasionally complex circuitry that 
makes them tick. For the uninitiated who 

want to learn more about what goes on 
over the other side of the audio fence, 

this is a good introduction to the working 

logistics of consoles. 
Hi-fi related fare - amplifiers and 

loudspeakers - get two chapters devoted 

to them near the end of the book. His 

descriptions of amplifier operation are 

just as relevant to hi-fi as they are to 

"music engineering", and only a brief 

description of instrument amplifiers 

wanders from the domestic path. 

Something I have failed to mention so 

far is that this book comes with a CD. Its 
tracks mirror the order of the chapters 

with relevant examples of frequencies, 

microphone placement techniques, 
effects, samples and a MIDI-generated 

tune for the Rainforest Foundation. 

I get the impression this book is not 

targeted at working or trained audio 

engineers since the information it 

contains is fairly fundamental, 

introductory stuff. However, this means it 

would work well as a preliminary text 

book for sound recording students and 
audiophiles wanting to learn more about 

where the CDs and LPs in their collection 
come from. 

The impression given by the title - that 

the book is centred around the 
electronics of sound engineering - is 
actually a bit misleading. It doesn't 

venture into techno-babble or diagram 
overload; it's more of an informative 

general introduction to the science of 

sound and how it is recorded. 

Music Engineering: The 

Electronics Of Playing 

And Recording 

£19.94 

ISBN: 07506 39032 

Heinemann Publishers 

PO Box 382, 

Halley Court, 

Jordan Hill, 

Oxford OX2 8RU 

Tel: 01865 314301 
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Colomor Electronics1 Ltd 
Unit 5 Huffwooci Trading Estate, Biookers Road, Billinghurst,West Sussex RI-114 9RZ Tel: 0 (14) 1 403 786 .559 

FaX 0 (44) 1 403 786 560 E MAL - sales cdomor.demon.co.uk 

OTHER VALVES £p each 
ECC81 
ECC8 1 
ECC82 
ECC82 
ECC82 
ECC82 
ECC82 
ECC83 
ECC8 3 
ECC85 
ECC85 MULLARD 
ECC88 TESLA 
ECC88 SIEMANS 
ECC88 MULLARD 
E88CC MULLARD 
E88CC/0 I 
E88CC/0 I MULLARD 
ECH8 I 
ECHE I 
ECL82 
EF86 
EF86 
El 33 

VALVES SPECIAL OFFER 

803 USA 
807 CERAMIC BASF 
807 USA 
808 
813 RCA 
1625 USA 
6CH6 BrImar 
DA 100 
DG7-32 MULLARD 
F551/8233 AMPREX 
E80E 
E I 80CC 
F B9 I 6 AL5 
-C88 MULLARD / FOREIGN 
,C803 TELEFUNKEN. 
i7A MULLARD. GREY 
39 CVI053 

£p each 
50.00 EF91 
20.00 EF95 
5.00 PCL86 
POA 
35.00 
3.50 
2.50 
POA 
10.00 
16.00 
5.00 
2.50 
.70 

2.00 
1800 
2.50 
1.25 

£p each 
l 00 
1.00 

4.5V. HTR ECL86 0.50 
£35 / 100: L250 / 1000 

PT IS MARCONI 
PX4 
PX25 
VT4C2 I I. GE. USED.TESTED 8. GUARANTEED 4500 
B4 BASES 1.00 
B5 BASES 1.50 

ELECTRONIC UNIVERSAL 

VADEMECUM VALVE DATA BOOK 

£50 EACH P&P EXTRA 

Please send large 1st class stamped SAE for 

our free valve catalogue 

35.00 
POA 
POA 

TRANSFORMERS, 
CHOKES &I BLOCK 
CAPACITORS 

Oil filled block capacitors by 
TTC Dubber 
.5uf. luf, 2uf, 4uf all at 600V 
£6.00 ea. 

8uf, 600V; .5uf, I KV: luf, I KV: 
2uf. 800V: 4uf, 1KV £8.00 ea. 

8uf, 800V £ 10.00 ea. 

Oil filled Transformer 
Gardeners 
Primary 110-240V; Secondary 
250-0-250: 180mA 6.3V, 7A, 
5V 3A 
£50.00 EA 

Primary 110 250V Secondary 
400-0-400 
75mA 6.3V 5A 6.3V 2.5A 6.3V 
500mA 
6.3V 300mA 4V 500mA 
£40.00 

Primary 115-250-440V 
Secondary 640-0-640V 
I 60mA 330-0-330 225mA 
£50.00 

0115-0-1 I 5 Primary 
325-0-325V 50mA 
6.3V .6A x2 6.3V, .9A £20.00 

Oil filled Chokes by Parmeko/ 
Gardeners 
2.5H.220mA; 2.5H.350mA; 
4.5H,I50 mA: 
4.5H, 220mA; 4.5H, 280mA; 
5H, 110mA: 
5H. 200mA; 5H, 250mA: all at 
£30.00 ea. 

5H, 400mA £38.78 ea; 7.51-1, 

250mA £30.00ea 

10H, 75mA £23.50 ea; 10H, 
170mA E33.00ea 
20H, 50mA C30.00ea; 

10H, 70mA Resin Filled £ 000 
ea. 

C core varnished 15 to 20H, 
50mA £ 15.00 

.6H, 300mA Gardeners, 
varnished, £8.00 

5H 100mA Oil, Parmeko. 
El 5.00 

15H, 25mA. Gardeners, 
varnished, C6.00ea 

20H, 75mA, Oil Parmeko, 
E30.00ea. 

2.15 
CV4024 6.00 

2. 50 
BR1MAR 7.25 
MULLARD 8.00 
CV 4003. BRIMAR 10. 00 
CV4003, MULLARD 12. 50 
SOVTEK 3.35 
MULLARD 9.50 

2. 30 
6.00 
200 
4.95 

10.00 
10.00 
10.00 
16.95 
1.60 

PHILIPS 150 
GERMAN 4.50 

4.35 
MULLARD 11.00 
CV 1438 , MULLARD 12.75 
SOVTEK 6.00 

6.15 
MULLARD 27.45 
SOVTEK 2.15 
MAZDA 5.10 
MULLARD 6.00 
MULLA D 6.00 
MULLARD 13.00 

3.50 
MULLARD 15.00 
MULLARD 700 
MATCHED PAIR 52.00 

17.85 
120.00 

6.15 
GE 

5R4GY 5.80 
5U4G 4.95 
5U4G BR1MAR 6.00 
SZ3GT 3.60 
5Z4GT 1.9( 
5Z4G 6.00 
6B4G SYLVANIA 28.95 
6B4G SHOULDERED 35.00 
6BH6 2.6C 
6FQ7 9.4 
6L6G CVI947 30.0( 
6L6 METAL 9.8( 
6L6G Colomor 6.41, 
6L6 GC SYLVANIA 14.90 
6L6 GT/C 2.50 
6L6 WGA SYLVANIA 12.00 
6L6 WGB 12.0C, 
6SL 7GT 2.35 
6SL 7GT BRIMAR 8.0( 
6SN7GT 36 
6SN7GT BRIMAR 8.015 
6V6 GT 5.10 
6X4 2.00 
6X4 WA 3.31, 
I 2BY7 RCA 8.45 
I 2BY7A GE 8.45 
13E1 STC, UK 7.6t 
85A2 2.21' 
6072A 7.45 
6146 13.85 
6336A USA 49.00 
6550A 9.5' 
6550A GE 
6550A MATCHED PAP' 
6550-132 SVETLANA 

AVO CTI60 VALVE TESTER.CHECKED 
AND WORKING GOOD USED CONDI 

TION WITH FULL DATA 
C 150 00 

VAT e17.5°. TO BE ADDED TO ALL UK & EEC VATABLE ORDERS 
P&P UK 1-3 valves £ 1.95 4-6 13.00 7-1 0 valves £4.55 

Other countries please apply for tariff. 
Payment by Cheques, PO's, Banker's Draft 

sent to address above.Please 

WIRE & INSULATION 
introduce DESKADEL Products 

  731 /733 Ormskirk Road • Pemberton 

1.122e1113=111 moria:=318 Wigan • Lancashire • England • WN5 8AT 
DRAW & ISOLA110114 TEL/FAX: 44 - 1 - 942 887171 

Frege.411.1eltri.-liteel‘ 

The DESKADEL range of HI-Fi interconnect, speaker 

cables, hook-up wires and tone arm wires are 

precision manufactured featuring PURE SILVER 

conductors insulated with PTFE in a variety of 

designs to suit all applications. Using only the 

finest materials and the latest manufacturing 

techniques we aim to provide a selection 

of quality products for superb natural 

sound reproduction on a scale 

previously unheard. 

DISTRIBUTORS: 

ARBELOS 

Tel/Fax: 41-613616466 

AUDIO SYNTHESIS 

Tel: 44-1-159224138 
Fax: 44-1-159229701 

ANALOGUE AUDIO 
PRODUCTS 

Tel/Fax: 31-30-6044342 

DESKADEL INT BVBA 

Tel: 32-3-8892231 
Fax: 32-38609181 
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STEPPING ON THE WEB 
To simplify calculations for the stepped 

attenuator article published in December's 

issue I have produced a java applet at: 

http://margo.student.utwente.nl/klaas/audio_st 

ep.htm 

Save calculator wear when designing a stepped attenuator with a handy programme 

for working out resistor values. 

This is effective if rather basic - I am still 

working to make it a bit more 

sophisticated. I also have plans to make 

another which calculates the achieved 
attenuation with chosen resistance 
values. 

If you care to view the other audio tips 

and tweaks pages, you'll find a great deal 

is focussed on removing muting resistors 

(CD players), a very nice tweak. On 

www.audio-nl.con is a presentation of a 

dutch audio magazine which came up 
with this one. 

Klaas Hoekstra 
margo.student.utwente.nliklaasiaudio_step. 

htm 

GETTING HORNY 
I wish to build a pair of horn- loaded 
loudspeakers to use with a modern 
valve amplifier. I haven't decided 
which one yet as I'm still auditioning, 

but it will probably be a fairly low-

powered, single-ended design such as 

a Unison Simply 4 or a Gamma 

Rhythm. I have good cabinet-making 

skills and access to a well-equipped 

DIY 
Letters 

workshop, so it seems silly paying for 

ready-built 'speakers that I could make 
myself. 

Some years ago (about eight, I think) 

your magazine sold a small horn-loaded 
kit which my brother and I built and my 

brother still uses. I am looking for a kit 

perhaps a little larger than that, with a 

more sophisticated design and superior 

drive units. Do you have any suggestions 

for where I can find such a design or kit? 

As I want to build something which I 
know will work well, I would prefer a tried 

and tested design that includes 

information on which drive units to use. 

Mark Southworth 
Mark.Southworth@nl.abnamro.com 

As you know, horns tend to be very 

expensive when someone else builds them 

for you, so it's a good idea to have a squint 

at the recipes which are about, as you say. 

As regards "tried and tested" this is 

difficult to pronounce upon. With 

loudspeaker building you can spend a lot of 

effort making something which you then 

find you don't like. A horn design is no 

guarantee of satisfaction because, let's face it 
once again, all our aural tastes are different 

and all designs will sound different, else 

why have them in the first place? 

One possibly fruitful branch for you to 
climb is to give Lowther a ring 

(0181 300 9166) or visit their web-site on: 
http://www.lowtherloudspealcers.co.uk. 

Naturally all the design blueprints 

they sell incorporate one or more of their 

own drivers, but since these are of excellent 
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KIT & COMPONENT SUPPLIERS 

LOUDSPEAKER KIT SUPPLIERS 

Wilmslow Audio, SO Main Street, 
Broughton Astley, Leicester LE9 6R0 
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 quality 
crossover components, acoustic damping 
products, connectors and veneers. Over 20 
different D.I.Y. loudspeaker kits on 
demonstration, including ATC 50 & 100. 

Audio Note (UK Ltd) 
Unit C, Peacock Ind. Est. 
125-127 Davigdor Road 
Hove, East Sussex BNI3 ISG 
Tel. 01273 220511 
Fax. 01273 731298 
Suppliers of a large amount of components 
for the Audiophile Kit builder. Valve 
amplification data and vintage circuits also 
available. See the double page spread in the 
back section of the main issue for extra & 
more detailed information. 

Avondale Audio, 
The Hollius, Avondale Road 
Chesterfield 540 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. 

European Precision Mouldings Ltd 
Highwych, Sawbridgeworth, 
Herts, CA121 015 
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 1117-. 
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.I.Y Speaker kits, 
Parts, Accessories and Books. Please send 
large SAE (38p) for free price list. 
"Everything but the wood" 

1PL Acoustics, 2 Laverton Road, 
Westbury, Wiltshire BA 13 3RS. 
Tel: 01373 823333 
IPL supply a range of eight speaker kits using 
drive units from SEAS, Morel, Audax, 
Visaton etc. including four transmission lines 
to suit all room sizes. We also supply a full 
range of drive units, capacitors, and cabinet 
accessories as well as silver plated P.T.F.E. 
insulated cables. 

South Coast Speakers Ltd 
326 Portwood Road, 
Southampton, Hampshire. 
Tel: 01703 559312 
UK suppliers for High-Quality Driver Units 
from: SEAS VOLT VISATION SCAN-SPEAK 
also MOREL RCL & many more. 
Accessories/Components all of the Highest 
Quality inc. ProAudio MKT Capacitors, 
Inductors wound to order for any values. 
Many DIY Kits always on demonstration in 
our comfortable listening area. Custom 
design services & friendly advice! 

VALVE AND OUPUT 
TRANSFORMER SUPPLIERS 

Wilson Valves, 28 Banks Avenue, 
Gokar, Huddersfield, 
West Yorks HD7 41.Z. 
Tel: 01484 654650 
Fax: 01484 655699 
E-mail: wilsonvalves@surflinkco.uk 
We stock over 2,500 different types of 
valves. N.O.S. and New. Please send a S.A.E. 
for full list. No charge for matching. Most 
major credit cards accepted. 

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 available. 
(Please see our main advertisement in this 
supplement). 

Billington Export Ltd. 
IE Gil!mans Trading Estate, 
Billingshurst, 
West Sussex RHI4 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 (cg. used in 
Maranta tuner 10B). 50 page catalogue 
available, tel or fax for a quotation. Minimum 
order £50.00 UK, £ 100 export 

Langrex Supplies Ltd 
I Mayo Road, Croydon, 
Surrey CRO 2QP 
Tel: 0181 684 1166 
Fax: 0181 684 3056 
One of the largest distributors of electronic 
valves, tubes and semi-conductors in the UK 
by original UK and USA manufacturers. 
Obsolete types are a speciality. Telephone 
or fax for an immediate quotation. 

Watford Valves 
3 Rya11 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 call or fax Derek Rocco, 
Watford Valves. 

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

Woodside Sound Engineering, 
Arfryn, Llanboidy, 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. 

CLASSIC TURNTABLES 

Technical ct General 
P.O. Box 53, Crowborough, 
East Sussex TN6 2BY. 
Tel: 01892 65 45 34. 
The original specialist source of spares, 
replacements and expertise for the classic 
turntables. Years of actual experience and 
comprehensive range of parts (originals and 
re-manufactures), manuals, ancillaries, No 
dubious 'improvements' - no harmful 
'modifications'. Our specialities: 
Connoisseur; Garrard; Goldring; Lenco: 
S.M.E.: Thorens; Watts; Ortofon; Shure: 
Cartridges and styli for 78s, Mono LPs, 
Stereo LPs. 

COMPONENT SUPPLIERS 

PV Tubes, 108 Abbey Street, Accrington, 
Lancs BB5 1EE Tek 01254 872500. Fax: 
01254 872166. Large range of electronic 
and TV components, satellite and aerial 
equipment. Call today for efficient service. 

Audio-Links 
7 Fairmont Crescent, Scunthorpe, 
North Lincolnshire ON 16 1EL. 
Tel/Fax: 01724 870432 
Large range of specialist audiophile 
components for solid state and valve 
enthusiasts. 
Mail order and a friendly service. 
Monday to Saturday, 9am - 6pm. 
30 Page Catalogue - £.00. 

AudioCom (UK), 
Unit 4tt 6, Tindle Centre 
Warren Street, Tenby 
Pembrokeshire, SA70 7JY 
Tel: 01834 842803 
Fax: 01834 842804 
E-Mail: audiocom@scotnet.co.uk 
Audiocom are international suppliers of 
premium grade components. We stock a 
range of specialist parts including; Elna 
CERAFINE & SILMIC electrolytics, Sanyo 
OS-CON SA,SC & SG electrolytics, MIT 
MultiCap self-bypassed film capacitors, 
99.99% Long-grain pure silver wire, Danish 
Audio Connect CT I attenuators„ OFC 
inductors & RCA connectors. For a copy of 
our 1998 audiophile parts catalogue, mail, 
phone or fax the above. (overseas E3.50). 

Hart Electronic Kits Ltd 
Penylan Mill, Oswestry, 
Shropshire SY /0 9AF 
14 Hr sales/enquiries Tel: 01691 652894 
A range of Audiophile kits for 80 watt 
Power Amplifiers, Tuners, Pre-Amps and 
Moving Coil/Moving Magnet RIAA Pickup 
Preamps. All kits are fully engineered, with 
our thirty years design experience, for easy 
constructions from circuits by John Lindsey 
Hood, the most respected designer in the 
field. Send for lists. 

AP Electronics 
20 Derwent Centre, Clarke Street, 
Derby, DEI 2BUT 
Check out the AP ELECTRONICS 
catalogue. It's free with every order of over 
£40.00 or can be purchased for a £4.95 
cheque payable to 'AUDIOKITS'. Over 80 
pages include pre and power amplifier kits, 
high grade audiophile resistors, capacitors 
and semiconductors, audio and mains cables, 
gold and rhodium plated connectors and 
COMPONENT NOTES on using high grade 
parts. A quarterly newsletter 'AP 
PERFORMANCE AUDIO' has been recently 
launched and your first issue is free. 

Cambridge Scientific Supplies 
12 Willow Walk, 
Cambridge CBI ILA. 
Tel: 01223 811 716 
Fax: 01223 501 833 
Specialist wire products for the 
knowledgeable audiophile including:- Silver 
wire (>99.99% purity, stress free) unique 
quadruple PTFE insulated Silver wire, Silver 
loaded solder, PTFE sleeving and Nylon 
braid sleeving, premium Gold plated 
connectors and plugs. Custom assembly 
available. Call Peter Bullock for a catalogue 
and application note. 

Russ Andrews Accessories Ltd 
Edge Bank House, Skelsmergh, 
Kendal, Cumbria, LA8 9AS 
Tel: 01539 823247 
Fax: 01539 823317 
Orderline: 0800 373467 (UK) 
World leading supplier of the highest quality 
premium grade components. Loudspeaker 
Upgrade Handbook available. Sole UK 
distributor of Kimber Kable. NEW Audio 
Lifestyle Brochure available containing new 
ranges of accessories. 
To receive your copy just mail, phone or fax 
the address above. 

Rothwell Electronics 
60 Pennington Road 
Great Lever 
Bolton 
BL3 3BR 
Tel/Fax 01204 654614 
Rothwell Electronics manufactures and 
supplies stepped attenuators for the DIY 
audio market as well as finished valve 
amplifiers. The attenuators have 132 
settings, channel balance better than 0.1 dB. 
and cost just £79 inc. VAT and postage. Call 
for free brochure. 

Kopperae 
PO Box 6884, Dundee, DDS 1YB 
Tel: 07970 - 654356 
Email: wkopp@taynet.co.uk 
Kopperae manufacture unique anti-
resonance and anti-interference hi-fi 
accessories that dramatically cut transistor 
harshness and background noise. These 
products include the highly effective anti-RF, 
anti-resonance CD Root an attractive 
medite-copper-damping pad slab that sits on 
TOP of your CD player. 
For the DIY enthusiast we have the Cu Pad, 
a copper backed self-adhesive damping pad 
that can be used in a variety of applications, 
including cutting panel vibrations and lining 
chassis. We also supply plain 0.6mm sheet 
copper. Build chip, transformer and DAC 
shields, or clad casings, and get the 
significant benefits that RF shielding brings. 
ALL products are available custom sized. 
Contact us now for a free brochure 

RESTORATION 

Audio Laboratories (Leeds) 
3, Kildare Terrace, Whitehall Rood, 
Leeds, LS I 2 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 
measurement facilities. 

VINTAGE DIY 

Loricraft Audio 
4 Big Lane, Goose Green, 
Lambourn, Berks RGI6 7SQ. 
Tel: 01488 72267 
Specialist restoration of 301's and 40 l'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 cC Fabrications 
14 Redhills Road 
Easton Industrial Estate 
Southwoodham Ferrer: 
Essex CM3 SUP 
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 and batch work 
undertaken. 

SPECIALIST UPGRADE SERVICES 

AudioCom (UK), 
Unit 4tI 6, Tindle Centre 
Warren Street, Tenby 
Pembrokeshire, SA70 7IY 
Tel: 01834 842803 
Fax: 01834 842804 
E-Mail: audiocom@scotnet.co.uk 
Professional modifications using leading edge 
components. Modifications are carried out 
by engineer with 30 years experience 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. 

TO ADVERTISE IN KU & COMPONENT 
SUPPLIES PLEASE CALL 
AMANDA OR SARAH ON 

0171 328 2213/0171 328 4892 
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quality anyway, you would be able to 

encompass your desire for a driver upgrade 

at the same time. All of the designs are 
properly prototyped and are intended to 
offer optimum loading for a high 
sensitivity driver. 

As an alternative route, you might like 
to peruse volumes of When Audio Was 

Young, available at £14.95 + P&P from our 
World Library. There are horns a-plenty in 

these old articles which, although they may 
not have the finesse of later designs, are 

certainly much easier for doing-it-yourself 
than some of the more modern ones. 

Horn profiles seem to be very forgiving 
things in the nether regions and below 

500Hz are quite tolerant of folds and bends; 
at least this has obviously been the view 

taken by practically all commercial 
designers of the things - look at the tortuous 
course of the Klipsch bass horn, for example. 

Above this midrange mark, the sound-

Horn systems don't have to use full-range drivers. 

Multi-cell midrange horns, for example, can sound 

superb if they're properly built. 

ce waves shoul given as straight a route 

as possible. In short, if you come across a 

design which does not follow these bench 
marks, I would leave it alone. RMW 

RADFORD RELOCATION 
I am trying to find any information I can 

relating to Radford Audio. I have one of 

their pre-amps which I am trying to 

restore. I know that the STA 25 power 

amp was reissued a couple of years ago 
but I cannot locate any references to 

Radford on the Internet. Any information, 

links, etc would be welcomed. 

Mike Baker 

mnmrb@worldnet.attnet 

This might be one occasion where the Net 
isn't going to help. The people you need to 

Radford amplifiers, like the STA 25 above, are well worth the money spent on a service. 

speak to are Woodside Sound Engineering 
(tel: 01994 448271). They're based in 
Wales: Arfryn, Llanboidy, Whitland SA34 

OEY. They can carry out a range of 
revamps on Radford gear, from minor 

servicing to complete strip-downs and 
rebuilds. JA1 

SOLDERING ON 
Having been a hi-fi buff for well over 20 

years now I take a special interest in 
articles on vintage stuff, tweaking and 

upgrading. A hi-fi, to me, is an on-going 

project and a soldering iron should always 
stand next to it. For example, my 

loudspeakers are Quad ELS 57 stacked 

pairs much modified, especially the EHT 

supply pictured which is completely re-
designed with a custom-made PCB. If 

anyone is interested in information on this, 
drop me a line. 

Keeping back issues of hi-fi mags can 

pay off well sometimes (although the Wife 

Approval Factor of huge piles of old mags 

is very tow). Some six months ago I and a 

friend decided to invest in an Assemblage 

DAC-2 after reading the rave reviews in 
Hi-Fi World and some other hi-fi 

magazines. So we got the kit including the 

upgrades and put it together. The idea was, 
since we had not had the opportunity to 

listen to it, we would share the cost and, if 
things came out right, buy a second. 

Assembling the kit was a piece of cake. 

Then came the moment of truth. Sadly, the 

DAC-2 didn't overwhelm us. Admittedly, it 

possessed a very sweet treble but apart from 
that, things were slightly disappointing. 

Everything came out clear but anemic and 

lacking body and life. We found both my 

Audiomeca Elixir and my friend's Sentec 

DiAna superior. Indeed, the built-in D-to-A 
convertor of a humble Pioneer PD-S901 

had a more substantial sound, although it 
was a bit coarse compared to the DAC-2. 

The DAC-2 was gathering dust on a 
shelf until the other day, when browsing 

through some old Hi-Fi Worlds, in the 
October '97 issue I fell over an article on 

the Assemblage upgrade kit plus a few. 
extras of your own. 

Off I went to obtain the Os-Con caps et 
cetera and (with a little difficulty) they went 

into the circuit along with some blobs of 

Blu-Tack as icing on the cake. The DAC-2 

was connected, well warmed up and the 
auditioning began. In short, it was now 

converted into a jaw-dropper. All in all I 

cannot recall hearing a more 'analogue' 
sound from CD before (including some 
experience with Accuphase and Wadia 
players). As we built the DAC-2 with 

Assemblage's upgrades right away, I wasn't 

able to gauge the magnitude of 
improvement offered by your upgrades 

over SF's own compared to the standard 

DAC-2 but I find it difficult to believe it can 
be any greater. 

One word of caution to anyone who 
wants to try the changes out. Be careful to 

check the polarity of C207 and C208. 

Neither of the caps (in our edition of the 
kit at least) is labelled with "+" or "-" on 

the PCB. With the DAC-2 running you 
should have a reading of 5V DC, which 

enables you to determine their polarity. All 
the other components in for an upgrade 

have a polarity marking either on the 
component or the PCB. 

Another thing we considered would be 

to use Os-Con caps for the decoupling of 

the Burr-Brown DACs too. Was it for cost 
reasons that you didn't try this, or do 

tantalums really sound better there? Got 
any more ideas on how to improve the 

DAC-2 further? The next thing to do is open 
up my trusty old Elixir DAC to see if any of 

your tricks are applicable to it as well. 

One final question: do DVD players 

really do such a great job of reproducing 
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CDs? On the admittedly few occasions 1 

have listened to one the sound reminded 

me more of budget CD players. 

Anders Enquist 

anders.enquist@mailbox.swipnet.se 

Any other suggestions? Well, take a look 

back to the October 1998 Supplement's 

Letters section where you'll find details on 

how to wire up the DAC-2 to run from a 
battery power supply. We didn't actually 

have a chance to try this mod out ourselves, 
but I've yet to discover a piece of equipment 

which hasn't benefited from batteries. 

The tantalums used to decouple the 
DACs in our upgrade article were relatively 

cheap. What we wanted to do was test out a 

couple of different types of caps to find out 
what their affect on the sound would be. 

Yes, 47uF 16V Os-Cons would probably 
sound better (and cost rather more!) 

As a general rule, replacing non-

audiophile decoupling caps in almost any 

equipment produces an improvement. 
However, each brand of capacitor sounds 

different. It may be extremely (and Ido 

mean extremely!) time-consuming, but the 

only way to get components sounding 

exactly as you want is to learn the sonic 

signatures of individual parts by 

substituting them one at a time and 

allowing them to burn in for a minimum of 
50 hours. Nichicon's top-grade Muses, for 

instance, have a wooden, artificial character 
until they've clocked up about 45 hours, at 

which point their sound changes quite 
suddenly and becomes much more natural. 

One Quad mod is a wholly new PCB for the EHT supply, as mentioned above. 

DVD players are still the subject of 

heated debate. Not all of them make a good job 

of CD, but those that do (Pioneer DV-505, 

Denon DVD-3000, Panasonic DVD-A350) 

work very well indeed in my opinion. Check 

out this month's main-issue letters for 
another verdict on their performance. JM 

HI-FI ACTIVITY 
Having been interested in the benefits of 

active operation for some time, I have 

finally taken the plunge and modified my 

KEF Coda 9s to run in semi-active operation 
using the Maplin DR66 crossover. 

Initially I had a small problem as I 
appeared to 'frazzle' my Marantz CD-67 

MkIICD player in testing by plugging this 

directly into the crossover. Upon reading the 

manual I noticed that the output impedance 

on the Marantz was 200ohms whereas the 

input impedance of the crossover was 

greater than 10kohms. The affect on the CD 

player was to lose all bass and impact. Was 

the mis-matched impedance the cause? The 
only other reason ! can think of is that 

initially I had been using a 15V power 
supply on the crossover. Although the rating 

for the crossover is 10V-16V, would this 
have caused any damage? 

A replacement CD player has 
subsequently been acquired (Marantz 

CD-63 KI-Sig) and my Rotel RC-970 pre-

amp now feeds the crossover. As the KEFs 

are three-way 'speakerslam still using two 

passive components in the subwoofer roll-off 

at about 85Hz.I have replaced the original 

dust-core inductor with an air-core of 7.5mH 
and have an electrolytic cap for the high-
pass filter on the mid/bass unit, value 450uF. 

Although three-way active would have been 
preferable, I decided that these components 

were not in the critical audio frequency 
hand. 

After much huffing and puffing, the 

moment of truth arrived and I was duly 

impressed with my handiwork. The extra 

detail was immediately obvious, as was the 

new-found lack of coloration. The bass also 

improved, with added drive, but I'm sure that 
the kick-drum will annoy the neighbours soon! 

That was two days ago though. I now 

seem to have something missing in the 
upper bass/lower midrange region, 

noticeable because of the way different 
tracks are reproduced. Anything with low 

bass rocks the sofa, but some tracks sound 

'lean' where there are no kick drums in the 

track. Vocals can sound a bit nasal and 

strings lack substance. I initially thought 

that I might be suffering from over-exposure 

to testing, but my girlfriend notices it too. 

lam running the crossover from dry 

batteries now (12V), as I was during the 
initial listening, but did change briefly to a 

plug-top PSU, rated at 12V (although my 

multi-meter rated the output nearer 15V), 
after which the change seemed to appear. 

The loudspeakers are cabled inside with 

silver-plated OFC cable (from Maplin) and 

the internal components are hard-wired. 

The system is currently: Marantz 
CD-63 KI-Sig, Rotel RC-970 Mk11 pre-amp, 

Rotel RB-970 Mkt' and RB-971 power amps. 
Transparent Straightwire Chorus 2 and QED 

Qnect3 interconnects and CableTalk Talk 4 

'speaker cable complete the bill. 

My room is the fairly standard 5m. by 
3m. with the KEFs positioned half way 

along the long wall, about 1m. from the 
back wall either side of a chimney breast. 

As 1 am quite close to the 'speakers they 

are slightly toed- in. My music is generally 
contemporary, with Madonna (Ray Of 

Light) providing many of the test tracks. 
I seem to remember a previous 

Supplement mentioning that a test-
frequency CD was available, I think from 

Sony, and that basic response measurement 

can be carried out using this and a level 

meter from Tandy. If this is correct, could 

you please supply me with the details. 

Graham Willard 

Graham.Willard@Catalyst-Solutions.com 

Quite what caused your first CD player to go 

belly up is a mystery to us here; we've never 

experienced any problems with the Maplin, 
even after plugging a player straight into it 

and controlling overall volume levels by 

tweaking the two pots for channel matching. 
When it comes to impedances, it's 

basically a case of low output, high input. A 

lot of solid-state sources have output 
impedances of a few hundred ohms and 

inputs usually of 10kohms plus, so there was 

no mismatch there. And the voltage from the 

PSU fell within acceptable limits too. 

From the missing frequencies you talk 
of, it sounds as if the midrange and bass 
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One candidate for an active loudspeaker conversion - KEF's Coda 9s. 

aren't overlapping properly. If  you've 
changed from one inductor to another of the 
same value, you might well find that the DC 

resistance has changed, which could alter the 
way the crossover works. You could try 

taking the woofer's output up a touch or 
running the midrange unit a little lower to 
fill in the missing bits by increasing the 

value of the high-pass capacitor. 
There's really no such thing as a 

component in a noncritical position, 
especially where loudspeakers are concerned. 
If the suggestions above don't point you in 
the direction of a sonic solution, the best 

thing would be to go completely active, as 
you say. This might involve shelling out on 
another amp and a new crossover, but the 
results and extreme tuning flexibility would 
he vent much worth it. 1111 

BOARDED! 
In reply to Haden Boardman's article on. 
the Thorens 150 and 160: has he 
completely lost it? I have had several 
TD150s over the years and I've modified 
most of them, so I consider my knowledge 
and experience to be pretty good. 

The first thing I'd like to correct is the use 
of Linn springs on the suspension. Linn 

springs are not compliant enough to achieve 
the correct bounce on a TD150 (due to the 

deck's platter being lighter than a Sondek's). 
Haden also mentions various arms which in 

his opinion are suitable for a TD150 - Linn 
arms, etc, - but anyone who has taken the 
time to replace the original arm will know 

that any arm which is too heavy will play 
havoc with the suspension, making it almost 
impossible to achieve an even bounce. 

In my experience the most suitable 
arms are the Grace 707, Hadcock and 
Mayware Formula IV. An indicator of this 
is the fact that most dealers fitted either 

Maywares or Hadcocks on TD160s. 
The last point I'd like to make is about 

replacing the original plinth as suggested by 
HB. Swapping the original chipboard plinth 
for something more substantial and heavier 
only takes away the transparency and 

produces a heavier, more compressed 
sound. I agree it is necessary to increase the 

• 

There's many a different way to get more from Thorens' TD150 turntables. 

size of the plinth to accommodate replacing 
it with a more modern alternative, but using 
material such as hardwood (ie, Linn Soridek) 

or 15mm MDF just doesn't work. My advice 
is to use lOmm chipboard as in the original, 
with veneer to finish. 

I hope your readers will benefit from these 
points of view because HB has got one thing 
right: the TD150s are brilliant little decks! 

A. Johnson 

Yorkshire. 

Haden replies: 

Most of Mr Johnson's points are related 
to one thing: the suspension. From his 
letter we can gather he is very much in 

favour of a light-weight approach - a 
different view from my own. 

I disagree that LP12 springs are 
unsuitable for a TD150. I was fully 
Linn trained and have set up more 

LP12s than I care to think of The 
actual compliance of the springs varies 

wildly from one batch to another and 
within batches. It is true that the 

'average' Linn spring will stiffen the 
150's suspension a little but I do not 
consider this to be a bad thing. Adding 

a heavier mat or mass-loading the sub-
chassis is no bad thing either. 

As for achieving the 'correct bounce', 
this is purely subjective depending very 
much on your own personal view. The 

comments on the arm choice echo what I 
put in the original article and are applicable 
to both Linn and Thorens units. An arm 
that works well on an LP12 will usually 
work well on a Thorens and vice versa. 

I understand Mr Johnson's view on the 
light-weight plinth but I disagree with it; the 

majority of the TD150 plinths were nasty • 
and vibrated badly. These vibrations will be 

fed back into the deck giving a slightly more 

'lively' but less accurate sound. In hi-fi l 
have always sought the truth, the whole 
truth and nothing but the truth. 

Within the thousand or so words of the 
Vintage Virtues column I can only fit in so 
much. There must be 1001 different tweaks 

for a TD150 with 1001 different views on 
the result. On Linn springs and lightweight 

plinths, Mr Johnson and I will have to agree 
to disagree. HB 

STANDS THAT DELIVER 
I recently constructed the KLS9 kit 

'speaker. A cabinet-maker friend made a 
superb job on the enclosures so they look 
good too. I must say that the sound is 
tremendous - the 'speakers have certainly 
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Stands and loudspeaker cabinets alike those of 

Celestion's SI.600s) need rigidity rather than mass for 

optimum sound quality. 

breathed a new lease of life into my 

system. This is made up of a Roksan 

Xerxes turntable, Rega RB300 arm and 

AT-005 MC for the shiny black stuff. A 
Marantz CD-63 KI-S handles the shiny 

silver stuff, an Arcam 121 the etherworld 
stuff, a Nakamichi LX3 the thin brown 
stuff. An Onyx 0A21S makes sense of 

everything. All this is supported on various 
stands I have constructed over the years. 

Typically I am a tinkerer and I can not 

leave well enough alone. I have found that 
supports for equipment have a large affect on 

the quality of sound from a hi-fi system. To 

this end, and to acid to all my other stands, I 

fabricated some for my KLS9s. These consist 

of 25mm by 25mm square tube with a wall 
thickness of 2mm. I welded the tubes 

together in a double 'H' pattern. The M6 

spikes supplied with the kit were then bolted 
to the stands' underside and the stands 

themselves to the threaded inserts installed in 

the enclosures' bases. The stands were 
finished in a satin black powder coating. 

The stands made a huge improvement 

to the KLS9s' sound. The bottom-end, 

which was good to start with, is much 

cleaner and deeper. Imaging also 

improved. The KLS9 as standard has fine 

stability front to back, but because they 

are so narrow, sideways stability is not so 
good. The KLS9s with stands are now as 

solid as a rock. To say I was over the 
moon with the improved sound would be 

an understatement. I hated it when I had 

to remove the stands and send them to the 
powder coaters to be finished. 

Keep up the good work with your 
Supplements. I, along with many others, 

feel a lot closer to our gear when we have 
a direct input in its construction. 

Bill Redward 

New Zealand. 

As we discovered with Black Box's 

Monitor loudspeaker stands in November 

1998's issue, getting the most from your 
favourite transducers needn't be all about 

mass. After all, mass has an annoying 
habit of storing energy and letting it out 

slowly to smear transients and blur 

imaging (amongst other nasty side-affects). 

Celestion proved with their SL600s that 
good cabinets, like stands, are about rigidity 

rather than weight. The Aerolam aluminium 

sandwich used in the enclosures of these 

stand mounters is very light but also ultra-
rigid. The result? Very clean, uncoloured 
and transparent sound reproduction. 

I have a sneaking suspicion that 

240V— 

Aerolam would make superb 'speaker-

stand material too, even if it isn't exactly 

cheap! I'd love to hear a pair of Aerolam-

cabinetted 'speakers screwed to Aerolam 

stands which were themselves screwed into 

a (preferably concrete) floor. JM 

TUNING IN 
Here is my problem. I've just picked up a 
Quad FM tuner from Audiofair 98 and I 

want to use it with non-Quad equipment. 

Does anyone know if there is a power 

supply kit or circuit out there? 

I spoke to an engineer at Quad and he 
said I needed 330V HT and 6.3V for the 

heater. I'm new to the DIY hi-fi scene and, 

although I know what this means, getting 
it out of the socket and into the tuner is a 
different matter. 

From the number of Quad tuners at 

Audiofair I think there might be a few 

people in the same boat as me. Any help 
would be much appreciated. 

John Wright 

wright@dcs.kcl.ac.uk 

We ran an article on firing up Quad tuners 

as stand-alone units back in November 
1996's Supplement. Building a PSU is 

actually very simple. 330V DC can be 
obtained by rectifying 240V AC mains, so all 

you need is a transformer (never hook 
equipment up directly to the mains), a bridge 
rectifier, some smoothing caps (say a pair of 

100uF at 450V) and a heater PSU. JAI 

BRIDGE 
RECTIFIER 

I le SW 

I 00p F 100pF 
i=!=1 

6 3V- for heaters 

±335V DC 

If you want to use a Quad tuner but don't have an amplifier to power it from, 

an uncomplicated PSU can easily he constructed. 
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If you love music 

you'll love our 

Loudspeaker Upgrade Handbook 

Order your copy 

Russ Andrews Direct 0800 373467 

If you really love music 

you'll love 

TORLYTE 
'Phone for our Torlyte Brochure 

Russ Andrews Direct 0800 373467 

If you really, really love music 
you'll love 

KIM3ER KABLE 
'Phone for our Lifestyle Brochure 

Russ Andrews Direct 0800 373467 

rierez/7cw,2 
Russ Andrews Accessories Ltd, Edge Bank House, Skelsmergh, Kendal, Cumbria, LA8 9AS 

Tel: 01539 823247 Fax: 01539 823317 



PRICE VALIDITY TO END MARCH 1999 - ASK ABOUT ANY TYPES NOT ON THIS LIST 

CHELMER 

VALVE 

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 Audio Tubes 
PRE-AMP TUBES POWER TUBES POWER TUBES SOCKETS ETC. 

ECC81 
ECC82 
ECC83 
ECC85 
ECC88 
ECF82 
ECL82 
ECL86 
EF86 
E8OF Gold Pin 
E81CC Gold Pin 
E82CC Gold Pin 
E83CC Gold Pin 
E88CC Gold Pin 
6EU7 
6SL7GT 
5SN7GT 
6922 
7025 

5.00 
5.00 
5.00 
6.00 
5.00 
5.00 
5.00 
5.00 
5.50 

10.00 
6.80 
8.00 
7.50 
8.00 
6.00 
4.50 
4.50 
5.20 
6.50 

EL34G 
EL34 (TESLA) 
EL34 (Large Dia.) 
EL84/613Q5 
EL509/519 
E841./7189A 
KT66 
KT77 
KT88 (Standard) 
KT88 (Gold Special) 
KT88 (GL Type) 
PL509/519 
2A3 (4 or 8 Pin) 
211 
300B 
6C33C-B 
6L6GC 
6L6WGC5881 
6V6GT 
6080 
6146B 

7.50 
8.00 
8.50 
4.70 
13.00 
6.50 
9.50 

12.00 
12.50 
21.00 
30.00 
9.00 

14.50 
22.00 
50.00 
27.00 
6.50 
8.00 
5.00 

11.50 
10.50 

(continued) 
6336A 
6550A 
6550 WA or WB 
7581A 
807 
811A 
812A 
845 

RECTIFIER TUBES 

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

46.00 
11.00 
13.50 
11.00 
9.00 

11.00 
34.00 
30.00 

4.00 
4.50 
11.00 
9.50 
6.50 
7.50 
5.00 
4.50 
4.00 
4.50 

B9A (Chassis or PCB) 1.60 
B9A (Ch or PCB) G/Plated 3.00 
Octal (Ch. or PCB) 1.80 
Octal (Ch. or PCB) G/Plated 4.20 
4 Pin (For 2A3, 300B etc.) 3.30 
4 Pin (For 2A3, 3008 etc) 
G/ Plated 5.00 
4 Pin Jumbo (For 211 etc.) 11.00 
4 Pin Jumbo (For 211 etc.) 
Gold Plated 15.00 
5 Pin (For 807) 3.00 
7 Pin (For 6C33C-B) 4.50 
9 Pin (For EL, PL509, 
Ch. or PCB) 5.00 

Screening Can 
(For ECC83 etc.) 2.00 

Anode Connecter 
(For 807 etc.) 1.50 

Anode Connecter 
(For EL509 etc.) 1.70 

Retainer (For 6L6WGC etc.) 2.00 

and a few "Other Brands" (inc. Scarce types). 
5R4GY F1VRE 7.00 
5R4WGY CHATHAM USA 10.00 
5U4GB RCA or GE 12.00 
5Y3WGT SYLVANIA 5.00 
6AS7G RCA or SE1MENS 12.00 
6AU6WC SYLVANIA 3.50 

6B4G /SYLVANIA 
6BW6 BRIMAR 
6BX7 GT SYLVANIA 
6CG7/6FQ7SYL VANIA 
6CL6 RCA or GE 
6CW4 RCA 
6SL7GT STC 

7.00 
5.00 
8.50 
7.50 
5.00 

11.00 
8.50 

6SN7GT BRIMAR 
12AT7WA MULLARD 
12AY7 GE-SYLVANIA 
12AZ7 GE 
12BH7A GE or RCA 
12BY7A GE 
12E1 STC 

10.00 
5.00 
7.75 
7.50 

13.00 
9.00 

12.50 

13E1 STC 
805 CETRON 
5842A GEC 
6080W TUNGSTOL 
6550A GE 
6146B GE 

110.00 
50.00 
15.00 
12.50 
22.00 
17.00 

ALL PRICES IN U.K. POUNDS £ 

Please note carriage charge extra + VAT (EEC Only) - When ordering state if matching required (add £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. 

Valve Amplifiers sound better still fitted with CVC PREMIUM Valves! 
Chelmer Valve Company, 130 New London Road, 

Chelmsford, Essex CM2 ORG. England. 

44 (0)1245 355296 Fax: 44 (0)1245 490064 




