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PRICE VALIDITY TO END MAY 1998 - ASK ABOUT ANY TYPES NOT ON THIS LIST 

efc 
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. 

PRE-AMP TUBES 

A selection of CVC PREMIUM Audio Tubes 
POWER TUBES POWER TUBawidalr 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.) 
EL84/6605 
EL509/519 
E84U7189A 
KT66 
KT77 
KT88 (Standard) 
KT88 (Gold Special) 
KT88 (GL Type) 
P L509/519 
2A3 (4 or 8 Pin) 
211 
300B 
6C33C-B 
6L6GC 
6L6WGC/5881 
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 
6550WA or WB 
7581A 
807 
811A 
812A 
845 

46.00 
11.00 
13.50 
11.00 
9.00 

11.00 
34.00 
30.00 

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

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.) 

Anode Connecter 
(For EL509 etc.) 1.70 

Retainer (For 6L6WGC etc.) 2.00 

1.50 

and a few "Other Brands" ( inc. Scarce types). 

5R4GY FIVRE 7.00 
5R4WGY CHATHAM USA 10.00 
5U4GB RCA or GE 12.00 
5Y3WGT SYLVANIA 5.00 
6AS7G RCA or SEIMENS 12.00 
6A116WC SYLVANIA 3.50 

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

27.00 
5.00 
8.50 
7.50 
5.00 

11.00 

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

5.00 
7.75 
7.50 

13.00 
9.00 

12.50 

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

135.00 
50.00 
15.00 
12.50 
22.00 
17.00 

ASK ABOUT ANY TYPES NOT ON THIS LIST 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, 

Chetmsford, Essex CIVI2 ORG. England. 

44 (0)1245 355296 Fax: 44 (0)1245 490064 
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Should you really trust your signal 

to any other capacitor? 

M Cap® ll - There is no substitute! 

Available exclusively in the U.K. from 

AUDIOG=LINKS 
7 Fairmont Crescent, Scunthorpe, North Lincolnshire DN16 IEL TEL / FAX (+44) 01724 - 870 432 

Arcadia Valve Amplifiers 

New Line Level Pre-Amplifiers 

Two Models Available. 

6 line inputs, I OdB of gain, zero feedback 

finest quality components, musical results 

Model I £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 ii, Bramhall, Cheshire SK7 if 

Tel/Fax: + 44 (o)ibi 439o721 
EMAIL: SJS@AUDIOPHILE.COM 

HTTP://VVW NN.NETFORWARD.COM/AUDIOPHILEPSJS 
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AAA 

Falcon Acoustics Ltd 
Falcon Electronics, Basically Sound 

NEW:-.Big Air Core Inductors - 1.25nun wire 

DRIVE UNITS: by FOCAL 8c seas, and a pick of the best from other manufacturers. 
100+ CROSSOVER NETWORKS: • Active & Passive, Components, Accessories. 

COMPONENTS 

SOLEN Polypropylene capacitors. 0.1mFd. to 100mFd. 

Polyester and Polycarbonate Film Capacitors. 0.1mFd. to I OmFd. 

ALCAP Reversible Electrolytic Cnrwitors ( Non-Polar); 50v, 100v & Low Loss. 2mfd. to 600mFd. 

FALCON Custom-wound Inductors. 

FERRITE:- Standard, High Power, Super Power, Super Sum Power + ALRCORED 0.56 - 12.5mm wire 

TAPPED INDUCTORS:- 0- 10mH in I mh steps & 0-1mH in 0.1mH steps 

AUDIO AMATEUR PUBLICATIONS 

NEW- Valves for Audio Frequency Amplifiers from 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 Amateuris magazine year sets. 1997 sets available. 

COMPUTER PROGRAMS 

Large selection of Programs available from the very comprehensive Liberty AudioSuite test 

program via AMR, LoudSpeaker Ver.6, BassBox 5.1, to the basic Bullock/White Boxrespoire. 

Also the IMP l'Fr Test Kit, the Mitey Mie Kit and N,lic/Preamp kit for Audioesuite or A1RR 

FOCAt 'State of the Art' Kit Designs 
8300 8.5Iitre 2 way Compact, 88.5 dB/watt system; -3dB. point of 60Hz. 
8400 18Iitre 2 way Compact, 90.5 dB/watt system; -3dB, point of 55Hz. 
C500 301itre 2 way Column, 89.5 dB/watt system; -3dB. point of 45Hz. 
C600 52Iitre 2 way Column, 91.0 dB/watt system; -3dB. point of 42Hz. 
C700 53Iitre 3 way Column, 89.5 dB/watt system; -3dB. point of 38Hz. 
C800 83Iitre 3 way Column, 90.2 dB/watt system; -3dB. point of 35Hz. 

A comprehensive range of Focal kits from an even wider 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 overseas. 
Europe USS I bill or 3 International Reply Coupons (MC) to:- (Dept HFW) Tabor House. 

Norwich Road, MULBARTON. Norwich, Norfolk. NR14 81T Tel (01508) 578272 
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KIT NEWS 
SIX-FIVE SPECIAL 
For users of the 6550 valve, Sovtek are producing 

two upgraded versions, the 6550WD at $30.50 

and the 6550WE at $ 33. Improvements to the 

specification include the use of thicker anodes 

and claimed increased linearity, superior tone 

and higher power output. 

New Sensor Corporation 

Sovtek/Electro-Harmonix, 

20 Cooper Square, 

New York NY 10003 

Tel: 001 (212) 529 0466 

IT'S A LIBERTY 
Liberty Instruments' LAUD 

system for audio measurement 

and development has been 

upgraded with the addition of, 

among other things, multi-tonal 

analysis for inter-modulation and 

harmonic distortion. Package 3.0 

also includes a choice of linear or 

log display format and a 

persistent-hold reference curve. 

Liberty claim that the 3.0 offers a 

substantial upgrade over version 

2.0 while maintaining the same 

all-in price of £696 + VAT. 

Marton Music 

5 Masters Avenue, 

Read, 

Burnley, 

Lancs. BB12 7PL 

Tel: 01282 773198 

SONOR YOU KNOW 
Designed around the Volt BM2500.4 bass driver, 

Wilmslow Audio's new Sonor loudspeaker is 

available both in kit and fully-finished form. 

Incorporating the Morel MDT33 tweeter and a 

passive crossover, the 

cabinet has a partially sloped 

front baffle which is intended 

to prevent standing waves. 

The distributed-port 

reflex loading of the bass unit 

gives a claimed 91dB 

sensitivity and the overall 

frequency response +/-3dB is 

34Hz-20kHz. The front 

elevation is (h) 900nrim by 

(w) 305mm; in other words, 

3ft by lft. Wilmslow 

recommend these 'speakers 

particularly for all types of 

Rock music and will supply 

them complete in Dark Oak, 

Cherry or Black Ash, factory-

built, for £ 1600. The kit is 

available either with the 1 in. 

MDF flat-pack cabinet 

included for £1025 or without for £799. 

Wilmslow Audio 

io Main Street, 

Broughton Astley, 

Leicester LE9 6RD 

Tel: 01455 286603 

I ay Fit« T r an, f rn Acuu I, Sys tn aità t o_neon. et r I Ou it 

COLOMOR RELOCATE 
After more than 25 years at their Goldhawk 

Road emporium, Colomor (Electronics) Ltd. 

have moved lock, stock and barrel to Sussex 

(by the Sea). Hi-Fi World was told that 

business is continuing as 

usual with a wide range of 

valves and high-voltage 

capacitors as well as an 

enlarged choice of chokes 

and transformers. 

Customers and well-

wishers can find them at: 

Colomor (Electronics) Ltd 

Unit 5, 

Huffwood Trad. Est., 

Brookers Road, 

Billingshurst, 

W. Sussex RH14 9RZ 

Tel: 01403 786559 

ENTER THE 
DRAGON 
AGAIN 
Golden Dragon's lab coats 

have come up with a 'back-to-basics' version of 

the famous KT66 output valve. For those of you 

despairing of ever finding a matched pair of 

real KT66s for your Quad/Williamson/Leak, 

these might be just the job. The specification is 

intended to duplicate exactly the original GEC 

recipe while incorporating some of the 

improvements in 

materials which have 

surfaced during the 

last 60 years. Best of 

all, the shape of the 

envelope is similar to 

the real McCoy, 

although to our eyes 

it looks a smidgen 

more like an '88 than 

a '66. Meanwhile, 

£69.99 buys a 

matched pair. 

PM Components 

Selectron House, 

Springhead 

Enterprise Park, 

Gravesend, 

Kent DA1 1 8HD 

Tel: 01474 560521 
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LANGREX SUPPLIES LTD 
DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND I.C.S. 

1 MAYO ROAD • CROYDON • SURREY CRO 2013 
PHONE FAX 

24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 
0181 684 1166 0181 684 3056 

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

STANDARD TYPES 

ECC88 
ECC88 
ECH81 
ECL82 
ECL86 
EL36 
EL84 
EZ80 

(;Z33/37 
5Z4G 
6V6GT 
12E1 
13E1 
807 
811A 
6080 

1,15A 

BRIMAR 
MULLARD 
MULLARD 
MULLARD 
SIEMENS 
MULLARD 
PHILIPS 
MULLARD 
MULLARD 
BRIMAR 
BRIMAR 

STC 
STC 
HYTRON 
RCA 
MULLARD 

4.50 
6.00 
3.00 
5.00 
5.00 
5.00 
6.00 
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 
E88CC 
ECC81/CV4024 
ECC81/M8162 
ECC81/6201 
ECC82/CV4003 
ECC82/M8136 
ECC83/CV4004 
ECC83/M8137 

5R4GY 
5U4GB 
5Y3 WGT 
6BQ5 
6B4G 
6FQ7 

GEC 
BRIMAR 
MULLARD 
SIEMENS 
MULLARD 
MULLARD 
MULLARD 
MULLARD 
MULLARD 
BRIMAR 
MULLAD 

AMERICAN TYPES 
RCA 
SYLVANIA 
SYLVANIA 
RCA 
SYLVANIA 
SYI %NIA 

17.50 
4.50 
8.50 
7.50 
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 GE 15.00 
61,6WGB SYL 10.00 
I2AX7WA SYLVANIA 6.00 
I2BY7A GE 7.00 
5687WB ECG 6.00 
6072A GE 6.00 
6146B GE 15.00 
6336A RCA 35.00 
6550A JAN GE 25.00 
7027A GE 25.00 
7581A SYI, 15.00 

OTHER TYPES 
ECC81 RFT 3.00 
ECC82 RFT 3.50 
ECC83 RFT 5.00 
EF86 USSR 5.00 
EL84 USSR 2.25 
EL34G SOVTEK 6.00 
E34L TESLA 8.00 
6SL7GT USA 5.00 
6SN7GT USA 5.00 

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

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

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 

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

CONNOISSEUR 
BD1/2 Drive Belt 
BD1/2 Motor Suspension kit 
SAU.2 Headshell 
SAU.2 Connecting Lead 

£10.55 
£13.95 
£16.75 
£15.95 

P&P 
£1.85 
£2.45 
£2.55 
£3.55 

GARRARD Standard Mddela 
Wired arm tubes from £12.75 £2.50 
Cartridge carriers (sliders) £10.55 £1.85 

Idler wheels £9.85 £2.25 

3911401 Transcription models 
Original Thrust pad assembly £2.25 

Original Idler tension spring £1.85 

Original £1.85 
Xeroxcopy £1.85 

Brake pad 
Owners Manual 301 incl. full size mounting template 

" 

Replacement 301 control knobs On-Off/Speed select pair 
Replacement 301 suppressor unit 
Replacement 301 motor pulley (-2%), (- 1%), ( Std), (+ 1%) each 
Replacement 301 Chrome plated mounting bolts set 
Recommended Lubrication set - early 301 or 301/401 (specify) 

GOLDRING/LENCO 
Idler wheel (lock- nut or clip fixing) 
Arm pivot bearings with instructions 
Spindle/Main bearing assembly complete 
Headshells 
Instruction books 

THORENS 

TP,1_24 Mies 
Idler wheel original 
Idler wheel our redesigned replacement 
Drive belt 
Chassis spring suspension (replaces mushrooms') 

TJ1150/160 
Drive Belt 

Suspension springs (- 1%), (Std), (+ 1%) set 
Suspension bushes (set of 3) 

Armboards for most models from 

CECIL WATTS Dustbugs/ParastatsiSpares - incl. Preener wicks 

1rOM 

irOM 

£10.85 
£2.95 

£2.20 
£8.85 
£1.85 

£20.25 
£5.65 

£15.65 
£6.60 
£5.60 

£19.95 
£8.55 

£24.85 
£21.95 
£4.20 

£27.50 

£15.35 
£15.25 
£15.85 

£10.55 

£12.85 
£12.50 

£16.90 

Cartridges and styli for 78$ and Mono LPs in addition to current Stereo LPs 

TECHNICAL & GENERAL 
PO BOX 53. CROWBOROUGH, EAST SUSSEX, TN6 2BY 

TELEPHONE: (01892) 654 534 

£2.55 
£2.25 

£2.25 
£2.25 
£1.85 

£2.85 
£1.85 
£3.85 
£2.55 
£1.85 

£2.85 
£2.55 
£1.85 
£2.55 

£1.85 
£2.55 
£2.55 
£2.55 

ELIROCARD 

SERVICE 

FOR 

ENTHUSIASTS 

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

Cartridge Transformers 

1 SOWTE R 1E971 / 
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. Competitive prices. 

E A Sowter Ltd 

PO Box 36 IPSWICH 

IPl 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.sowter.co.uk 
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feature 

KLS I 0 PART II 
A high-performance mini monitor using a carbon-fibre mid/bass driver 

and advanced piezo-electric, gold-dome tweeter from Audax. 
Noel Keywood discusses fine tuning. 

I
n the first part of 
this article we discussed the basic 
design philosophy behind KLS10, 

provided all the necessary build 

information ( including cabinet and 

crossover construction), and also 
published the loudspeaker's measured 

performance. In this second and final 
part we discuss fine tuning. 

1) PORT TUNING 

We designed KLS10 to work cose to a 

rear wall and, from the outset, to match a 
subwoofer. Both roles demand well-

damped bass and a smooth low-

frequency roll-off, properties exhibited by 
KLS10 as dimensioned. The port can, 
however, be tuned to favour use without 

a subwoofer by changing its tune 

frequency. This coaxes more bass from 
the 'speaker. The sonic differences 

between the two ports are not vast, but 
they are clearly audible. 

Let me recap upon the now a1-

pervasive port which most modern 

loudspeakers have. A port is an anti-
resonant system which is usually 

dimensioned to oppose the bass unit's 

own resonance. This effectively d3mps 

the bass unit, reducing its excursion, 
which in turn improves power handling. 

Parasitic anti-resonant systems, by the 
way, have been known about and used 

for decades. In cartridges, Shure fitted 

one on the end of the V15- IV's 
cantilever to counter its resonance, and 

I believe Citroen once relied on the 
technique to control suspension 

resonance. 

Port output takes over from drive unit 

output at the port resonance frequency, 
putting a sharp dip in the bass driver's 

forward response (as you'd expect from 
an anti-resonant system). In effect, the 

driver stops radiating and the port takes 

over. Port output is out of phase with 

driver output, but since driver output is 
minimal little cancellation occurs. 

Reflex loudspeakers are, in the text 
books, generally given precedence over 

all other types of bass loading. They 
deliver more bass and go lower, whilst at 

the same time improving the bass unit's 
power handling It seems almost too 

good to be true. These benefits pass 
without comment in all the books I have 

read, but since energy can neither be 
created nor destroyed (unless you want to 
go nuclear in your own living room), 

HI-FI WORLD SUPPLEMENT AUGUST 1998 11 



Featurç 

STANDARD 55mm x 110mm PORT 

Fig.1 - KLS10 impedance from 0.5Hz - 200Fit, 

showing how the standard 110mm long port 

puts a dip in the curve at 68Hz. 

150 

80 

50 

something is going on here. Where is 

this wonderful bass energy coming from? 

Is it really for free? I have learnt to be 

sceptical about such matters - there's no 

such thing as a free lunch. 

FORWARD BASS OUTPUT 

(STANDARD PORT) 

OdB 

50 100 amJ 

,5dB 

-5(1B 

Fig.2 - KLS10 forward bass response from 

2.5Hz - 1kHz, showing the port notch at 

68Hz. 

The answer to this conundrum is both 

simple and illuminating. The port's 

motional impedance is reflected in the 

overall impedance curve: it puts a dip 

into what would otherwise be the 

resonant peak of the bass driver. The dip, 

an area of low impedance, draws 

amplifier current at the port's resonant 

frequency. This means the port grabs its 

own current from the amplifier. So extra 

energy is drawn from an amp by a reflex 

loudspeaker and that's where reflex 

designs get their extra bass from. The 

impedance curve says it all, something 

Gilbert Briggs, founder of Wharfedale, 

noted many moons ago - an important 

truth equally valid today. 

Port dimensions are not very critical. 

Perhaps surprisingly, smaller diameter 

ports tune lower, but suffer power 

compression, introducing distortion at 

high volume levels. These days, larger 

diameter ports are preferred as a result - 

they are the vogue. But to tune them low 

enough to oppose bass-unit resonance, a 

fairly long tube, or duct, must be used. 

Lengthening the tube lowers resonance. 

But what are we tuning for? It is 

common to tune ' high' with a small 

loudspeaker like KLS10. The idea is to 

make sure the port's output is at a 

frequency which makes a clearly audible 

contribution to bass quality. Since small 

loudspeakers usually sit in small rooms 

which will not support deep bass, port 

output is set to 60Hz or so. The ear 

perceives bass at this frequency quite 

well, a phenomenon the music business 

knows well; it's common to boost this 

region in Rock music to ensure a track 

has 'bass punch'. 

The port of KLS10 as originally 

dimensioned meets this criterion and 

also provides the sort of bass 

performance that suits wall placement 

and subwoofer matching. The 

impedance analysis shown in Fig.1 puts 

the dip caused by the port (which drops 

to the driver's DC resistance) at 68Hz. 

The dip is not symmetrically placed, 

meaning the port is tuned above driver 

resonance, which in this cabinet occurs 

at 48Hz. 

The analysis in Fig.2 shows forward 

bass response, from 2.5Hz up to lkHz. 

Output rolls off below 100Hz, the sharp 

dip at 68Hz being caused by the port. As 

I explained earlier, forward output is 

effectively notched out by the relatively 

high-Q anti-resonant system of the port, 

a phenomenon clearly shown in this 

analysis. I have not shown port output 

here. It radiates from the back of the 

cabinet, 180degrees out of phase, but at 

60Hz the wavelength is so long that the 

sound propagates evenly around the 

cabinet. Port output extends down to 

50Hz and this is the lower limit of 

KLS10. 

Extending port length to 180mm tunes 

it down to 55Hz, as the impedance 

analysis in Fig.3 shows. The 

corresponding frequency response shows 

the port notch has moved down to 55Hz, 

as expected, and that forward bass output 

has increased a little around 100Hz, so a 

little more bass energy exists. Looking at 

the dip in the impedance curve ( Fig.3), it 

has widened a little, so more bass power 

is now being drawn from the amplifier. 

Again, there's no magic here and in fact 

EXTENDED 55mm x 180mm PORT 

Fig.3 - KLS10 impedance, showing how the 

extended 180mm long port puts a dip in the 

curve lower down, 55Hz. 

the ideal port would, in my view, impose 

a broad dip that better 'flattened' the bass 

peaks, turning more unused power into 

useful bass energy and additionally 

reducing the amount of reactance seen 

by the amplifier. 

FORWARD BASS OUTPUT 

(EXTENDED PORT) 

Fig.4 - KLS10 forward bass response with 

extended port showing the port notch at 

55Hz and a little more output just above 

100Hz. 

Smoothing the impedance curve like 

this can be achieved by using a short, 

quarter-wave transmission line we have 

found, or what I term a ' room-matched 

port'. Such things have yet to be widely 

understood or applied. 

Today's tubular loudspeaker ports are 

not very clever. They have developed in 

an ad-hoc fashion, equations have been 

applied to them and they have been 

incorporated into computer design 

programmes. That is why such ports are 

omnipresent. They don't work very well, 

the impedance curve tells us that, but 

they are easy to apply and cheap, so 

everyone and his dog uses them. 

To lengthen our port I got a spare 

port, hacksawed off 70mm of tube, and 

glued it to the standard item to extend it 

to 180mm, the limit determined by 
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cabinet depth. To tune lower than 55Hz 

means reducing port diameter to 45mm-

50mm, in conjunction with a length of 

180mm. There are many ways of doing 

this and I leave it up to you to 

experiment. You do not need test 

equipment to judge results: if it sounds 

Detter it is a success, if it sounds worse 

ion't blame me! The port as supplied 

:an be sleeved down by gluing in thick-

Nall Perspex tube, rolling up some 

:ardboard or inserting drinking straws, 

;ome of which can be blocked. Just 

make sure that you can reverse any 

modification in case it doesn't work for 

you. Personal taste and room behaviour 

nteract to make the precise outcome 

lifficult to predict. 

There are no ideal dimensions for a 

port. How you dimension one depends 

tntirely upon what end you are aiming 

or. There is plenty of room for hours of 

pbsorbing experiment here, which can 

ustifiably be validated by listening. My 

measurements and our calculations and 

;pecifications get you into the right ball-

park, working with an advanced and 

ffective basic design by current 

;tandards. It is up to you to optimise it to 

;uit your own requirements. 

2) DAMPING 

Reflex loudspeaker cabinets - 

commercial ones that is - are usually 

horribly bare inside. I've looked inside 

and thought " Humph! Cheap skate!" - 

but unjustifiably. General advice is not 

to overstuff a reflex cabinet with 

absorbent like long-haired wool or BAF 

wadding because the air inside then 

ceases to act as a pure mass, or spring, 

or whatever it is supposed to be (perhaps 

both in distributed form). I can confirm 

this from measurement and listening 

tests. Reflexes seem to work best when 

there's little inside. Big cabinets like 

(LS3 and KLS9 can usefully be tweaked 

little by adding long-haired wool, but 

(LS10 did not like it much, sounding 

literally a bit woolly and soft. Our advice 

is not to bother. 

Lining the cabinet walls is another 

ssue that concerns readers and 

raditionally we have recommended 

ising thick, natural carpet underlay 

felt). Trouble is, rubber underlay is 

Pushing the old traditional felt out; 

hese days it is difficult to find. So what 

pbout Deflex panels? 

To date I have not been surprised to 

see a poorer result from Deflex panels 

than carpet felt. They perform a 

different function - carpet felt absorbs 

sound, Deflex panels disperse it. The 

idea of dispersing sound energy is a 

good one; we've had a lot of success 

with it in our listening room. But the 

dimensions of Deflex panel ridges 

suggest they are unsuitable for long 

wavelengths/low frequencies. Look at 

our comparative analyses in Figs.5 and 

6. There's a sharp phase suck- out' at 

700Hz, caused by a reflection off the 

cabinet's rear wall coming back out 

Fig.5 - The effect of Deflex panels upon 

internal reflections. The large notch around 

700Hz is suppressed little. 

through the cone. This is a problem 

more obvious with modern lightweight 

cones than the old, heavily-damped 

Fig.6 - The effect of carpet felt upon internal 

reflections. The notch around 700Hz is well 

suppressed. 

plastic jobs, by the way. Where the 

distance from cone to rear wall and 

back equals half a wavelength the 

return wave is 180 degrees out of phase 

with forward radiation and cancellation 

occurs, causing the dip. 

Attempting to suppress this effect I 

first put a Deflex panel on the rear wall 

alone. It made little difference to the 

suckout. I then lined every wall, and 

this time the suck-out decreased a little 

in amplitude and bandwidth, as the 

lower trace in Fig.5 shows. Deflex does 

reduce the amount of energy returned, 

but cannot eliminate it. Worse, this is 

at 700Hz or so; larger cabinets 

typically suffer this problem around 

300Hz, where longer wavelengths will 

make Deflex even less effective. 

There is another perturbation above 

lkHz (upper trace, Fig.5) and Deflex 

does disperse this. The suggestion here 

is that Deflex works best at higher 

frequencies, above lkHz. Carpet felt 

and wool will impose their own 

dull/dead sound if used heavily. I'd 

expect Deflex to avoid this. 

Our fondness for thick carpet felt is 

justified by the analysis in Fig.6. Two 

strips were placed against the rear wall 

alone; the side panels and top and 

bottom were left bare. These two meagre 

strips absorbed most of the rear-wall 

return energy, all but eliminating the 

reflection. 

Thick carpet felt is a very effective 

absorbent. Deflex panels cannot do the 

same job. However, to disperse high-

frequency energy within a cabinet 

without absorbing it ( in order to avoid 

dullness), and to damp cabinet panels to 

suppress ringing, Deflex is effective. 

With KLS10 we used both: carpet felt on 

the rear panel, Deflex on side and 

bottom panels, to try and get a balance 

between absorption and dispersion. 

The ear is not especially sensitive to 

narrow-band effects of the sort produced 

by this rear-panel reflection. It is 

sensitive to time-domain problems ( i.e. 

coloration) and to the extent that this 

effect represents one (box honk or 

ringing) it does demand suppression. But 

again, listening tests must be used to get 

a grip upon the real- life impact of this 

reflection. Over-use of absorbents can 

eliminate one problem to replace it with 

another that is subjectively more 

intrusive, we find. Light use of wadding 

is often recommended and generally this 

is wise advice, in order to suppress 

ringing without introducing deadness. 

Out of interest, our spectrum 

analyser clearly shows copious use of 

long-haired wool gives best measured 

performance. Our ears say otherwise. 

There's no contradiction here, so much 
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Watford 
Valves 

3 RyaII Close 
Bricket Wood. 

St Albans 

Herts AL2 3TS 

Phone: 01923 893270 

Fax: 01923 679207 

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

AIVIPEREX EL84 BUGLE BOY 
Vacuum tube Valley Issue 8 said " The Bugle Boys are hard to beat" 

They sound bigger than they really are, like the larger EL34 types 
and they out perform the Telefunken and Mullan!. 

Limited stocks available at £55.00 per matched pair 

PRE-AMP VALVES £  
ECC81 Brimar 4.50 
ECC82 Philips 4.50 
ECC83 Philips 6.00 
ECC83 Sovtek 3.25 
ECC88 Mullard 8.00 
ECL85 Telefunken7.00 
ECL86 Tungstrm. 4.00 
EF86 Siemens 7.00 
EF86 Mullard 10.00 
EL86 Siemens 7.00 
5687WB Philips 5.00 
6922 Philips 6.00 
6SL7WGT Philips 8.00 
6SN7WGT Philips 8.00 
GZ34 Harma 6.00 
GZ37 Mullard 9.00 

OUTPUT VALVES £  
EL34WXT Sovtek 6.00 
EL34 Svetla 8.50 
E34L Tesla 8.50 
EL84 Sovtek 2.50 
EL84 Mullard 15.00 
EL84M Sovtek 5.00 
EL84 Tesla 6.00 
EL519 El 12.00 
KT66/7581A USA 20.00 
PL519 EI 12.00 
300B Sovtek 65.00 
6L6/5881 Sovtek 5.00 
6V6GT Philips 10.00 
6080WC GE 9.00 
6550A GE 25.00 
6550C Svetla 16.00 

Free matching, full specialist testing, no quibble guarantee 
Efficient mail order/guaranteed next day delivery service. 
1000's more stocked. Prices exclude VAT and carriage. 

vnr 17 01923 893/270 

LOUDSPEAKER and ROOM 
MEASUREMENT PACKAGES 

LIBERTY AUDIOSUITE v 3 visit hitu;//uww.libinsicom 

Loudspeaker (and Electronic) Measurement System with 

• HIGHEST CAPABILITY 
Now with Multilane 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 £ 15 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 QRD 

DIFFUSERS for_leu_tususLieg  room acoustic Problems 

• uses your existing soundcard, and an omis mic $195.95 plus VAT 

LspCADv3 visit httn://heml.nassauen.se/iidaia  

Combined Room / Loudspeaker Box / Crossover program 

• imports data from LAUD. LEAP and MLLSA £68.00 plus VAT 

Tony Seaford at MARTON MUSIC 

Phone 01282-773198 or Fax 01282-776413 

e-mail 106505.251(k)compuserve.com 

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  REMIT IN US S DRAWN ON A US BANK onr. PRIC:E GOOD ntaouciti DECEMBER 31, 1995. 

Glass Audio 
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 

I 0 AUGUST 1998 HI-FI WORLD SUPPLEMENT 



feature 

as a highly complex situation. Narrow-

band suck-outs are high-Q and decay 

quickly; the ear is not sensitive to them, 

although the spectrum analyser pick,' 

them up easily. Time-domain 

colorations are less obvious during 

measurement, but more obvious to the 

ear and more consequential to our 

senses ( i.e. the brain places more 

significance on them). 

3) TREBLE LEVEL 

KLS10 has a beautifully flat frequency 

response. Again, measurement tells us 

the loudspeaker is deadly accurate, but 

we feel it tends toward a little brightness. 

The piezo-electric, gold-dome tweeter is 

so sweet and precise, unlike 

conventional tweeters, that this quality is 

not unpleasant. However, for anyone 

who wants treble output to be less 

obvious, the HD3P can be easily 

adjusted by simply placing a small-value 

capacitor across it. Since the tweeter is, 

in effect, a capacitor fed by a lkohm 

resistor, placing an additional 4N7 

(4700pF) polystyrene capacitor across 

the tweeter does not affect load 

characteristics. 

This capacitor slowly and smoothly 

rolls treble output down, by around ldB 

or so above 5kHz. Our analysis in Fig.7, 

from lkHz up to 21kHz, shows 

frequency response unmodified (upper 

trace) and with the capacitor ( lower 

trace). The ear can hear this small 

change quite easily and it is just about 

all that is needed to make KLS10 sound 

very neutral, but of course the precise 

amount of attenuation is a matter of 

taste. Funnily, we can't make up our 

Fig.7 - Output from the HD3P tweeter can 

be rolled off progressively by connecting a 

4700pF capacitor across the tweeter. 

minds over this one. Everyone agrees 

there's a little brightness in KLS10 as 

standard and that the modified version 

sounds smoother, better integrated and 

less characterful. However, we then 

start to miss the exciting bite on guitar 

strings, shimmer on violins and edge-of-

seat incision that a good tweeter like 

the HD3P can provide. You end up 

wanting to hear the HD3P! Perhaps we 

should compromise and settle on 2N2 

(2200pF). 

4) PLACEMENT 

Do bear in mind that KLS10 uses a well-

damped bass alignment so it can work 

well close to a rear wall, avoiding 

boominess. We did not optimise it for 

stand mounting away from rear walls, 

where less damping is tolerable. KLS10 is 

a high-quality, small 'speaker designed 

to blend into the home and the 

subwoofer extends its abilities whilst 

keeping to this theme. See page 14* 

Audax HD3P crosaover board 

R2 
I 3.3L1, 5W 

iT /VV\I-

4700pF 
polystyrene 
capacitor 

Audax HD3P 
piezo-electric 
gold-dome 
tweeter 

Fig.8 - A 4N7 (4700pF) capacitor soldered across the output pins of the HD3P's crossover 

board reduces treble by around I dB above 5kHz (see Fig.7), softening treble slightly. 

KLS10 Gold is available as a kit from Hi-Fi World. 

Drive units, crossover components, 
input dish, wool, etc (no wood) 
Drive units only 

U.K. 
(inc. VAT & P&P) 

£394.00 
£358.00 

Call Nick Lucas on 0171-221-0691 (9am - 5pm, Monday-Friday) 

Fax 

e-mail 

Overseas 
(exc. VAT & P&P) 

0171-289-5620 (overseas +44 171 ) 

wad@hîi-fiworld.co.uk 

For overseas freight charges, please call, fax or e-mail. 

£343.00 
£311.00 
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HART 
Electronics 

SHUNT FEEDBACK PICKUP PREAMPLIFIER 

Wilmslow Audio have believed for a long time that the Hart kit 
amplifiers were amongst the best sounding amps on the market 

at any price, so much so that we have bought the company, Hart 

Electronic kits. We are now able to demonstrate these 
remarkable amplifiers and welcome you to come along and 
compare the sound quality with your own equipment. 

We feel that these amplifiers sound better 
than most others irrespective of price!! 

'AUDIO DESIGN 80 WATT POWER AMPLIFIER. 

80w Standard Amplifier designed by John Linsley Hood continues 
to amaze all who listen to it. The delicacy and transparency of sound 
coupled with its flawless performance and overall reproduction quality, 
enables it to be compared with amplifiers costing 5 or 6 times as much. This 

versatile amplifier is offered in three options allowing you to choose which 
product will suit your own system. 

All amplifiers are now produced in Super Audiophile versions only. 

Standard Amplifier kit £493.81 

Standard Amplifier Factory Assembled £593.21 

Stereo Power Amplifier kit £432.22 
Stereo Power Amp. Factory Assembled £522.22 

Monoblock Amplifier kit £306.90 
Monoblock Amp. Factory Assembled £386.90 

1400 Pre Amplifier has been specially designed to offer the added 
benefit of more inputs than the standard amp. It also offers more 
comprehensive signal handling with facilities for 2 tape recorders and an in 

built headphone amplifier. Complete with separate external Andante power 

supply. 

1400 Pre Amplifier kit 
1400 Pre Amplifier Factory Assembled £443..49 

"OMAHA" HEADPHONE AMPLIFIER. 

 £343.49 

Chiara Headphone Amplifier designed by John Linsley Hood 
is a singled ended class Amplifier for stand alone use or to supplement those 

power amps that do not have a headphone facility. 
A valuable personal listening option and an attractive , harmonious addition 

to any hi-fi system. 
Used in conjunction with Andante power supply. 

Chiara Headphone Amplifier kit £115.46 
Chiara Headphone Amp. Factory Assembled £152.46 

1450 Phono Preamplifier Stage is able to amplify the minute 
outputs from moving coil or moving magnet pickups up to a suitable level to 

feed into any amplifieris standard auxiliary input. The RIAA standard 
circuitry provides very accurate shunt feedback equalisation. 

Used in conjunction With Andante power supply. 

Winner of Gramophone audio choice 1997/98 
Hi-Fi Buyers Guide 

1450 Phono Preamp kit £138.94 
1450 Phono Preamp Factory Assembled £188.94 

"Andante" Linear Technology 
AUDIOPHILE POWER SUPPLIES 

Andante power supplies are specially designed for exacting audio use 
requiring absolute minimum noise, low hum field and total freedom from 
mechanical noise. Available in 2 versions: 

The 3550 having 3 - 15v positive and 2 - 15v negative output 
rails which is ideal for use with our 1400 Preamplifier, 
Headphone and Phono Amps. 
The 3565 having a single 15v supply for use with any one 

single item only. 

Andante 3550 Power Supply kit £94.75 
Andante 3550 Factory Assembled £147.25 

Andante 3565 Power Supply kit £84.42 
Andante 3565 Factory Assembled £133.42 

400 FM Tuner is a high quality analogue tuner system designed by 
John Linsley Hood gives the greatest possible sound fidelity from the FM 
broadcast media. The incorporation of two circuit features around the 

stereo decoder and IF/demodulator produces results that are staggering. 
especially in the clarity, transparency and extended frequency response. 

Tuner kit £256.82 
Tuner Factory Assembled £336.82 

Printed Circuit Board Solder Practice Kit 
Unsure whether you can construct a Hart kit ? - This is your chance to try ! 

Included is a typical PCB, a range of modern components, a roll of the 
correct grade solder and full set of instructions. 

Solder Practice kit £4.99 



Wilmslow 
(-Alps Potentiometers 

ALPS " Blue Velvet" PRECISION AUDIO CONTROLS 

Throw out those noisy, ill matched carbon pots and replace them with the 

exclusive ALPS Blue Velvet range of components. The improvement in 
track accuracy and matching is incredible giving better tonal balance 
between channels and rock steady image stability. 

Manual Potentiometers 
2 gang 100K Lin £15.67 
2 gang 10K, 50K or 100K Log £16.40 
2 gang 10K Special Balance, zero crosstalk £17.48 

Motorised Potentiometers 
2 gang 20K Log £26.20 
2 gang 10K RD Special Balance, zero crosstalk £26.98 

Soldering 

Antes 240v 25w Soldering Iron £15.43 
ST4 Soldering Iron Stand £4.95 
845-007 22swg Solder -3mtr mini tube £3.90 
845-008 20swg Solder valve grade - 100g reel £12.90 
845-009 22swg Solder PCB grade - 100g reel £14.75 
845-110 24swg Solder - 100g reel £21.45 

Technical Bookshelf 
THE ART OF LINEAR ELECTRONICS 
John Linsley Hood £19.95 

AUDIO ELECTRONICS 
John Linsley Hood £19.95 
HIGH PERFORMANCE AUDIO POWER AMPLIFIERS 
Ben Duncan £40.00 
THE ART OF SOLDERING 
R. Brewster £3.95 
ACTIVE FILTER COOKBOOK 
Don Lancaster £19.95 

HOW TO USE OSCILLOSCOPES & OTHER EQUIPMENT 
R. A. Penfold £3.50 
LOUDSPEAKERS: THE HOW & WHY OF 
GOOD REPRODUCTION 
G. A. Briggs £9.95 
LOUDSPEAKER DESIGN COOKBOOK 
Vance Dickason £22.95 

AN INTRODUCTION TO LOUDSPEAKER DESIGN 
V. Capel £3.95 
ELECTROSTATIC LOUDSPEAKER DESIGN 
& CONSTRUCTION 
Ronald Wagner £15.95 
ELECTROSTATIC LOUDSPEAKER DESIGN 
COOKBOOK 
Roger Sanders £24.95 
BULLOCK ON BOXES 
Robert Bullock III £11.99 
THE COUPLED CAVITY HANDBOOK 
David Purton £5.00 
THEORY & DESIGN OF LOUDSPEAKER 

ENCLOSURES 
J. E. Benson £22.95 
HIGH PERFORMANCE LOUDSPEAKERS 
Martin Colloms £24.95 
LOUDSPEAKER PROJECTS BOOK #1 
Speaker Builder Magazine £6.95 
A MANUAL OF VENEERING 
Paul Villard £9.95 

LOUDSPEAKERS FOR MUSICIANS 
V. Capel £3.95 

AUDIO ANTHOLOGIES -Volumes 1 - 6 
Audio Engineering Magazine £13.95 
A BEGINNERIS GUIDE TO TUBE 
AUDIO DESIGN 
Bruce Rozenblit £15.50 

Audio 

Make your own Audio Interconnects 
Using our high quality Audiophile grade double screened signal cable which 
has linear crystal oxygen free copper covered with foamed polyethylene 
insulation and a soft blue matt fish pvc. 

Signal Cable £3.98 per metre 
T711G Phono Plug £3.25 each 
T711G Phono Plug (In lots of 10 or more) £2.75 each 

Build your own Loudspeakers and save cœils 

Why not build yourself a fantastic sounding pair of loudspeakers at a fraction 
of the cost of those commercially built and sold by Hi-Fi dealers? 

We have an extensive range of kits available to suit all price levels, and we 
know that they all sound better than any speakers sold at more than twice 

the price!!! 

Don't be fooled into buying a lower quality average loudspeaker when for 
the same money or less you could have a better sounding system, with a 
higher specification from us, The experts in loudspeaker technology for over 
30 years. 

New demonstration facilities: 
We will soon be opening additional 

Demonstration facilities in Wigan, Lancs 
Phone to book your appointment 

Send for your FREE catalogue 

Wilmslow Audio & Hart Electronics 
50 Main Street 

Broughton Astley 
Leicester LE9 6RD 

Tel: 01455 286603 Fax: 01455 286605 

Email: wilmslow.audio@dial.pipex.com 
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KLSIO SUBWOOFER 
A quick look at our forthcoming subwoofer for the KLS10 mini monitor - 

concluded this month on p7. We will be publishing full details in our next DIY 
Supplement, with the October 1998 issue. 

KLS10 was designed to match a 
subwoofer. We are brewing up a 
special matching design at this very 
moment. Computers are whirring, saws 
sawing and fingers bleeding. Due to be 

completed soon, full build details will 
appear in our next (October issue) 

Supplement. This page gives a peek of 
the unit so potential KLS10 builders 

know what's coming next. To save 

space we are using a single cabinet 
with dual voice coil Audax bass driver 
(one coil per channel). Dimensions are 
likely to be 350mm high, 280mm wide 
and 290mm deep. 

8 3 
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Following the success of 

their DAC kits, Assemblage have now released 

their long-awaited L-1 pre-amplifier kit. Leo Lam did the building. 

B
ack in June 1997, we put solder to iron and 
constructed Assemblage's DAC-2 digital-to-

analogue convertor. With its clear instructions and 

excellent parts quality it was a joy to work on. Not only 

that, it had a sound that was accurate, transparent and 

musical to the extent that there is little competition at 

twice the asking price. At around £400, providing that 

you can spare the few hours to tackle the minimal 

soldering, the DAC-2 offers great value for money. 

However, the Parts Connection (who produce the 

Assemblage kits) is the DIY subsidiary of Sonic Frontiers, 

the Canadian high-end equipment manufacturer 

renowned mainly for valve amplifiers. An exchange of 

e-mails at the end of last year revealed that there were 

indeed two amp kits in the pipeline, the L-1 line- level 

hybrid pre-amp and the all-valve ST-40 power amp. 

Well, it's been a long wait, but both kits finally arrived at 

World Towers a month ago. We decided to begin at the 

beginning with the L-1 pre-amp. 

1 L OF AN AMP... 
The L-1 is a revamped version of the classic Sonic 

Frontiers SFL-1 pre-amp which sold for around $ 1400 

until it was discontinued two years ago. Not content with 

the levels of distal ion caused by the original circuit's 

power supply, the Parts Connection team set out to 

create a more robust replacement. Part of this process 

involved component upgrades. 

Following in the tradition of the Assemblage DAC-2 

kit, the L-1 features high-grade components of the kind 

you'd normally see only in esoteric equipment. 

Capacitors are sourced from MIT, Wima and Solen, 

resistors from Holco, and those desirable volume and 

balance potentiometers from Noble and Bourns. Even 

better, an upgrade kit is available which you can order 

either as an afterthought for US$300 or together with 

the kit (the 'Signature version') at a slightly discounted 

price. 

Just as impressive is the casework, which is weighty 

and solid; it felt every bit like an expensive ready-made 

product. The printing on the front panel is commendably 

precise and clear too - a lot of attention has been paid to 

minor detail in this kit. 

BY THE BOOK 
The L- 1's concise manual starts out with the mandatory 
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Feature 

The L-1 kit might contain 

more plastic bags than a 

supermarket, but at least it's 

difficult to make a mistake 

while putting the amp 

together. 

parts list, but this is almost redundant because the 
individual bits and pieces are so well packaged. A word 

of warning - do NOT unpack the contents of the various 
plastic bags yet as these are marked with the part 
numbers to facilitate construction. 

As stated in the manual, you will need a number of 

tools to put the L-1 together properly: a pencil-tip 

soldering iron ( 700F tip temperature, or around 30watt), 
#1 and #0 Philips screwdrivers, a 12mm socket, a 

lOmm combination spanner, a pair of needle-nosed 

electronics pliers, a wire-stripper or hobby knife for 

preparing wires, a 1116in. Allen key and, finally, a ruler 
for some rough measurement. From experience, a 

desoldering gun and some Blu-tack would also be very 
handy to have nearby. 

The manual then goes on to provide an overview of 

the building procedures which have been designed to 
minimise mistakes. Every single set of components is 

packaged in its own small plastic bag with the part 

number clearly printed on it. All you need to do is note 

the part number on the PCB and find the corresponding 
bag. For example, if you are after the resistor R1, simply 

track down the right bag and solder the part into the 

correct area. The instructions even include a recap on 

soldering, emphasising the points which even some 

seasoned DlYers occasionally overlook. 

BUILDING THE MAIN PCB 
Unlike the DAC-2 kit, the L-1 does not come about 80% 
pre-built - you have to populate the PCB from scratch. 

After removing the loosely-mounted transformer installed 
on the PCB for transit, the resistors should be installed 

first. Those which will radiate quite a lot of heat in use 
should be raised around a quarter of an inch above the 
circuit board. A footnote reminds you that some 12 

chopped-off resistor leads should be retained for use later 
on as jumpers. 

I found it a good idea to jot down the resistor value 

next to the part number in the manual and then solder it 

in with the value facing upwards for convenient error 
checking in the final stage. The L-1's Holco resistors 

make this very easy as the values are printed in numbers 
rather than the customary colour bars. There is one 
misprint in the manual though: R212 should read LR211. 

The Parts Connection have been notified and they've 

promised a correction as soon as possible. 
After the resistors come the diodes. Make sure that the 

band on the diode (indicating the direction of current 
flow) matches the band on the circuit board and,.again, 

that those which get hot in use are raised appropriately. 

A little bit of Blu-Tack will hold them in place while 
they're soldered. 

Next, it's the turn of the capacitors. These proved to 
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be slightly more tricky than their resistor counterparts. 
Some of the caps, especially the MITs, are quite bulky 

and easy to damage if too much pressure is exerted on 

them during soldering. Watch out for the polarity of 

electrolytics too. 
More care needs to be taken while installing the 

semiconductors, namely the voltage regulators, the input 

buffer JFETs and the logic circuits. Since static electricity 
can build up on the body and in clothes, it's necessary to 

earth yourself before handling these devices. Wearing a 
grounding bracelet is one way to accomplish this, as is 
touching the metal casework of earthed electrical 

appliances (like most hi-fi). 
The heatsinks and isolation pads should be mounted 

before the devices are soldered on to the board. By this 

stage, most of the electronics have been installed, so 
some of the other components like the relay, switches 

and tube socket can be lowered into their abodes. 
The transformer then returns to the PCB. The 

orientation of the transformer is important - it's marked 
on the board, so all you have to do is follow the wire 

colour scheme. 

VALVE VARIABLES 
The L-1 can be configured to use two types of dual-
triodes: the 6922 supplied and its equivalents 

(E88CC/6DJ8/ECC88), or the 12AT7, according to your 

personal preference. Modifying the circuit to take the 
latter is achieved by soldering in a jumper lead which 

connects two points on the PCB. The amp can also be 
configured to take any mains voltage with another set of 

jumpers. 

IN AND OUT 
After some wiring in preparation for fixing the IEC mains 

socket, the back panel (which houses the gold-plated 

RCA sockets) was assembled. Instead of screwing the 

sockets directly to the back panel itself (which was an 
eminently practical arrangement in the DAC-2), the L- 1's 

were soldered to a daughter board. In this section of the 

assembly, the only precaution is to ensure the Red 
sockets are for the Right channel and the White ones for 

the Left. The substantial selector switch was then 
attached to the same board after checking its orientation. 

Volume and balance controls, each of which 
occupies its own dedicated PCB, were dealt with after 

the socketry. Since the Noble devices utilise thin-film 
technology to form their stepped attenuators, they are 

vulnerable to heat damage; keeping solder time short is 
vital. The trickiest area of the construction starts here 

with the insertion of 12 jumper leads (those saved from 

the resistors) to the main PCB to connect it to the 

The large, white coupling 

capacitors are from MIT and 

the resistors from Holco. As 

you can see from some of the 

PCB markings, space has 

been left for upgrade 

components, which we'll 

cover in a future 

Supplement. 
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BILLINGTON GOLD 
2A3 
6L6GC 
6L6GT 
6SL7GT 
I2AX7 
50CA10 
274B 
300BNA300B 
New improved version 
807 
811A 
813 
845 
4300B 
5881 
6550B/B3 
E81CC 
E81CC-01 
E82CC 
E82CC-01 
E83CC-01 
E88CC 
ECC81 
ECC82 
ECC83 
ECC88 
EF86 
EL34 
EL84 
GZ34 
KT66 
KT88 Special 
GEC replica 
KT88 
Tr2 I Chinese 
For orders oser £if.00.00 please deduct 33%. 

17.25 
9.50 
6.45 
4.50 
5.55 

22.50 
12.00 

(Pair) 126.00 
63.00 
9.95 
9.00 

24.00 
33.00 
66.00 
8.00 
12.00 
5.70 
9.50 
5.70 
8.50 
8.50 
8.00 
5.70 
5.70 
5.55 
5.25 
9.90 
7.50 
4.80 
8.40 
9.50 

22.50 
18.50 
27.00 

Long known as specialists in rare tube brands, Billington Export provides a line of premium. 
grade valves to fill the increasing demand for hard-to-find tubes! BILLINGTON GOLD fea-
tures specially tested valves selected for long life, low microphony and low noise. Versions 
with gold plated pins are available. BILLINGTON GOLD brand comes from a variety of coun-
tries around the world. We have carefully chosen the best manufacturer for each type, with 
an emphasis on the highest audio quality and product reliability. We stock one million valves 
including: BRIMAR, GE USA, GEC UK,MAZDA, MULLARD, RCA, 
RUSSIAN/SOVTEK/SVETLANA, SYLVANIA, TESLA, THERMIONIC, TUNGSRAM and 
other rare brands, as well as stockets and CRTs. 

RARE BRANDS 
33A-10IK 
300B Tesla 
3C24EEV 
3B28 RCA 
4250A/QB35750 Philips 
759IA replacement 
5Y3GT 
6AH4GT USA 
6AS7G Russian 
6AU5GT GE USA 
6AU8A USA 
6BE6/5915 ECG Philips 
6BH6 RCA 
6C33CB Russian 
6J4/CV5311 
6Q7G/CV587 STC UK 
6SQ7 
6U8A RCA 
6V6 RCA Black Metal 
6V6GT MWT 
12AU7WA RTC France 
12AU7WA Cifte France 
12E1 STC TIT UK 
12SG7 

5.40 
105.00 
27.00 
14.70 
72.00 
39.00 
3.90 
7.50 
2.93 
3.75 
0.75 
0.90 
2.48 
19.50 
1.80 
3.60 
3.00 
1.43 

15.00 
6.00 
7.88 
7.88 
16.50 
1.65 

13E1 STC UK 
85A2 Mullard 
350B Chinese 
807 Ceramic 
807 USA 
1625 USA 
6587WB Philips 
5751GE 
5814AECG/Philips 
6028 
6463 GE USA 
A2293/CV4079 
C3m Siemens 
CV4062/E2134 
DA42 GEC 
DG7-32 Mullard 
E8OCC Mullard 
E8OF Philips 
E8OL Philips 
E88CC Tesla Gold Pin 
EC92 RFT 
ECC8I/CV4024 Mullard UK 
ECC82 Sylvania 
ECC83 Yugoslavian 

120.00 
4.50 
14.25 
30.00 
6.75 
3.95 
5.93 
6.00 
2.70 
0.99 
2.40 
4.43 
15.30 
5.25 

28.50 
21.00 
45.00 
18.00 
31.50 
8.85 
2.70 
7.50 
15.00 
4.05 

WHOLESALE SECTION 
6AL5/EB91 Mullard, government box 
9002 RCA USA audic triode 
EI8OCC/7(Y2 Mullard UK box anode GVT 
EF37A Mullard UK Grey 
EF'86 Russian. Identical to Svetlana EF86 tait no logo 
EL34 Chinese tested - guaranteed 
C3M Siemens, government box 

100 pieces @ £ 75.00 [£0.75 each)* 
100 pieces @ £ 60.00 [£0.60 eachr 
100 pieces @ £280.00 [£2.80 eachr 
50 pieces @ £ 125.00 [£2.50 each]* 
50 pieces @ £210.00 [£4.20 eachr 
50 pieces @ £ 175.00 [£3.50 each]* 
20 pieces @ £ 150.00 [£7.50 eachr 

RARE SOCKETS 
47E [ for 4212E] 
4B4/B5B [ for PX4] 
45DA [ for DA1001 

37.50 PO5 [ for Aa, Ba] 11.70 
3.98 Octal and B9A sockets IN STOCK...POA 
15.00 Side contact for AZ1 [CT8] 10.43 

BILLINGTON EXPORT LTD 1E GILLMANS INDUSTRIAL ESTATE 
BILLINGSHURST SUSSEX RH14 9EZ 

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

ECC86 Mullard 
ECF80/6BL8 
ECL82 Tungsram 
ECL85/805 
ECL86 
EF39/CVI053 
EF95/CV4010 Mullard 
EF184 RFT 
EL34 Tesla Blue 
EL34 Tesla LI 
EL38 
EL86 Russian 
EL90 Brimar 
EZ80 Brimar 
F2A Siemens 
F2A II Siemens 
KT88 Chinese Unbranded 
PCL82 Tungsram 
PCL86 (ECL86) Russian 
PT4D Ferranti 
QQV03/20A GEC 
SI1E12/CV4060 
Z2b 

5.93 
0.75 
3.30 
1.49 
2.85 
1.65 
1.95 
0.99 
12.00 
8.10 

13.32 
1.49 
2.70 
6.00 

120.00 
120.00 
12.50 
2.15 
0.53 

22.50 
5.25 

43.50 
27.00 

All items in stock at the time of going to 
press. Prices in GB Pounds. Please ask for 
our free 50 page catalogue of valves. 
AMERICAN EXPRESS, MASTER-
CARD, VISA, accepted. 
MINIMUM ORDER: UK £50 + VAT & 
Carriage. Export £ 100.00 [US $ 150.00] + 
Carriage. 
3,000 OTHER TYPES OF VALVES IN 
STOCK! PLEASE INQUIRE FOR ANY 
TYPE NOT LISTED. 

BILLINGTON 
EXPORT ffmni LIMITED 

1111 1 

SPEAKER KITS FROM IPL ACOUSTICS 
Over a 9 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 

FIVE 

TRANSMISSION 

LINE KITS 

TRANSMISSION LINE 
PLUS KIT £383.00 PLUS KITS ...£ 172.00 - 

TOTAL KIT  £506.00  £383.00 

M3TL 
TRANSMISSION LINE 

A2 H.D.A. 
AEROGEL KIT 

S3TLM METAL 
TRANSMISSION LINE 

PLUS KITS  £172.00 PLUS KIT £187.50 PLUS KIT  £224.00 
TOTAL KIT  £236.00 TOTAL KIT  £259.00 TOTAL KIT £302.50 

PRE-VENEERED CABINET KITS NOW AVAILABLE. Carnage charge extra on all ko, 

If you would like further details please send large SAE with 36p stamp for PAGE 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. 

m 
I.P.L. Acoustics, 2 Laverton Road, Westbury, Wiltshire, BA13 3RS. Tel: 01373 823333 
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Balance and Volume boards later on. 
The remaining hardware and main PCB were now 

installed in the chassis. Using the screws and washers 
provided, I also fitted the four plastic feet to the 

underside of the L-1. The washers were a bit on the large 
side, but with some gentle persuasion it was possible to 
squeeze them into the feet. The IEC socket was next up, 
then the RCA socket board. All of this was a relaxing 

preamble to the near-disaster which followed. 
After securing the main PCB, I had to install the 

volume and balance control boards. The problem here 

was that the 1 2 jumpers are extremely close to the front 

panel, and the manual asks you to slip the two boards 
over the jumpers (which protrude vertically from the 

main board) while simultaneously bolting them to the 

fascia. This turned out to be very fiddly indeed - either I 
managed to push the jumpers through the holes but 

failed to get the shafts of the controls through the front 

panel, or it was the other way round. The solution was to 

shorten the jumpers and, with a little careful pressure, 

slide the two pots into place. 
I hesitate to imagine what it will be like when it 

cornes to retro-fitting the upgrade kit... I spoke to The 

Parts Connection on this subject and they told me they 
may be able to think of a more elegant solution. 

All that remained was routine wiring and bolting on 

parts like the shafts that connect the selector and the 
power switch to the front panel. One minor point to note 

is that the shafts of the switches themselves can be 
damaged by too much lateral force, so take care when 

pushing the buttons on. 

After placing the appropriate fuse in its socket 
(250mA, fast-Wow for us here in the UK) and very 
carefully checking all the connections, you can plug the 
L-1 in with the power switch in the Off position. 

One way to carry out a last check before switch-on is 

to look for remaining parts - there should not be any. 
Check too for any solder bridges ( links between two 

components due to excessive application of solder). if 

you happen to be as electronically paranoid as I am, 
make sure all the resistor values on the board match 

those in the circuit diagram. If all is well, turn the unit on 

but do NOT put the valve in yet. Keep your finger on the 

power switch so that you can immediately switch the 

power off if there is any sparking or smoking. Luckily for 

me, the L-1 I built didn't immolate itself. 

Turn the unit off after 60 seconds and give the 
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capacitors a couple of minutes to discharge. Do 
remember that lethal voltages are present in this 

amplifier, so be patient and take your time because it 

really is worth living to hear this fascinating piece of 
equipment. Carefully insert the valve into the socket and 
power the unit up again; the heater should start to glow 

in the bottle. 
Everything was in order, so I put on the cover and 

hooked it up to the rest of my system. 

SOUNDING OFF 
The L-1 was used alongside the DAC-2 fed from a Teac 

T-1 transport and Musical Fidelity X-A50 monoblocs, all 

linked by Kimber cables. Having spent some time with 

the original Sonic Frontiers SFL-1, I was expecting a 

similar sound. I was quite wrong - in fact, it was better! 

The control and timing were first-rate, tonal colour 
was rich and music flowed with the utmost ease. There 

was a hint of valve warmth in the recipe, but this was 
minimal and certainly didn't impair clarity; the L-1 was 

as clean as the Creek OBH-12 passive and at the same 
time provided more slam and power in basslines (a 

failing of passive pre-amps in general). 
The excellent piano transcription recording of 

Volodos (Sony SK62691) possessed a natural 'rightness' 
and confidence, with the glassy treble I find typical of 

Sony Classical recordings. This is the L- 1's main virtue - 

it is true to the original and faithful to its source. 

If l had to choose between the ready-made Unison 
Research Feather One reviewed in this very issue and the 

L-1 kit, it has to be the latter. The Canadian's sense of 
speed, scale and musicality was simply unmatched by 

the Italian. Compared to the L-1, even the sprightly 

Feather sounded slightly slow and uninspiring. The Creek 
closed the gap but again the L-1, while retaining the 

Creek's crystal-clear detail, excelled in the bass-control 

department. Although the L-1 won't suffer poor front-
ends or recordings gladly, connect it to a source worth its 

salt and you're in for a treat. This 'warts and all' 

presentation is one of the signs of true high-fidelity 

equipment. 

FAST FORWARD 
The marriage of the DAC-2 and the L-1 seems to be a 

perfect one. In October's Supplement, we find out if the 

ST-40 kit valve power amplifier is a successful addition 

to the Assemblage family. 

The gold-plated sockets on 

the rear panel include a 

Direct input which bypasses 

the balance control and 

selector switch. This makes 

an appreciable difference to 

sound quality. 
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CRICKLEWOOD ELECTRONICS CPP1NO CAP PROPYL1nF 250V £0.35 Part No 
CPP1N5 CAP PROPYL1.5nF 250V £0.35 PIS 
CPP2N2 CAP PROPYL 2.2nF 250V £0.35 P22 

r.iexo ciincernmun CPP4N7 CAP PROPYL 4 7K 63V £0.50 P33 Hnaren aurcnJuunu 

All(110 Polypropylene 400VDC±5% 

The secret's in the metallised ferni 

Manufactured specifically for high end audio, these 
polypropylene capotas offer exceptional value for 
money as they use a specelly grported high punty 
metallised polypropylene film, ensuring smooth. 
*taled and transparent sound quakty and extrernely 
low distorten, whether they are placed directly in the 
semai path such as in crossovers or for deccuPle9 
etc ideal for replacing old, stale and leaky capacitors. 

Part no Value Pnce 
CW1OON CAP PROPYL 100nF £l.25 
CV4150N CAP PROPYL 150nF £1.25 
CW220N CAP PROPYL 220d i 1.25 
CW330N CAP PROPYL 330nF £1.25 
CW470N CAP PROPYL 4704 £1.25 
CW680N CAP PROPYL 680nF £1.25 
CW I UON CAP MOPTI. 1pf i 1.25 
CW1U5N CAP PROPYL 1.52F £1.50 
CW2U2N CAP PROPYL 2.2pf £1.50 
CW3U3N CAP PROPYL 3.3pF £1.85 
CW41.17N CAP PROPYL 4.71/ £2.00 
CW6U8N CAP PROPYL 6.6pf £2.50 
CW1OUN CAP PROPYLlOpF £3.50 
CVII5U CAP PROPYL 15pF £4.50 
CW22U CAP PROPYL 22PE £6.50 
CW5OU CAP PROPYL 50pF £9.95 
CW100U CAP PROPYL 1050 £20.00 

Low value capacitors are axtensively used in amps & 
preamps ( especially in tone control, bass & treble 
etc) By changing to polypropylene you can enjoy an 
enhaanced lighter • brighter sound especially in the 
treble aand mn 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 nixe 
CPP47P CAP PROPYL 47pF 250V £0.35 
CPP1OOP CAP PROPYL 100pF 250V £0.35 
CPPISOP CAP PROPYL 150pF 250V £0.35 
CPP220P CAP PROPY 220pF 250V £0.35 
CPP330P CAP PROPYL 330oF 250V £0.35 
CPP470P CAP , .r50y £0 35 

CPP1ON CAP PROPYL lOnF 63V 
CPP22N CAP FROPYL 22nF 63V 
CPP47N CAP PROPYL 47nF 630 

£065 
£0.85£  
1.00 

Low Impedence High 
Temperature ( 105 ° C) Radial 

Electroytics ± 5% 

Supenor electroytes at affordable prices. The low 
impedance end resistance maximises signal putty, 
whilst the superior temperature characteristics allow 
the capacitor to remain very stable under the most 
varying conditions. 

Part No. 
1H50 
2U2H50 
4117H63 
10663 
221463 
471163 
100663 
2201150 
470663 
1300635 
2200650 
4700H25 

Value Voltage 
LO Hl TEMP I uF 50v 
LOi Hl TEMP 2.01 50V 
LO Z Hl TEMP 4.7pF 63V 
LO Z Hl TEWP 10pF 63V 
LO Hl TEWP 220F 63V 
LO HI TEND 47pF 63V 
LO Z HI TEMP 1C0pF 63V 
LOZII TEBsp 22thI 50V 
L02111TEVP470pF 63V 
LO 2 Hl TESIP 1000pf 35V 
LO 2 HI TB(' 2200pF 50V 
LO Z HI TEhe 47050 25V 

Pnce 
£0.25 
£0.25 
£0.25 
£0.25 
£0.30 
£0.35 
£0.50 
£0.75 
£1.25 
£1.50 
£2.25 
£2.50 

Trobo Solder Lug Reservoir 
Capacitor 10,000pF 80V 

Choosng the nght electrolyte for power supply use is 
very important ir keepng down hum whist alloung 
maximum current flow for good transient & bass 
response. Elsa capacitors are respected the World 
over for then exceptenal audio attnbutes. 

Part No 4/FNoltage Pnoe 
10000080 CAL ELNAI 000pF/80V £ 11.00 

Monacor Air Cored Inductors. 

A range of professional an cored inductors for 80 or 
40 crossovers/filters for use up to 300W. 1.2mrn 
enarnelled wo.n1 or a., soared prasnr 
bohb 

P47 
P68 
P100 
PI SO 
P220 
P330 

Specification 
150pH 0.150 8x19rnm 
2200 0.1sn 48x19mm 
330010.20 8x19mm 
470pH 0.250 50x19rtim 
680pH oasn 59x19mm 
1mH 0.40 S9x19mm 
1.5mHo.50 70x3Ornm 
2.2mH 0.60 70x3Ornm 
3.3m110.750 70x30 

Pnce 
£2.00 
£2.50 
£3.00 
£3.50 
£4.50 
£5.5S 
£6.50 
£8.00 

£10.00 

Monacor Ferrite Inductors 

A range of professional high efficiency leerte cored 
reelaCtOre ente very 10,r &erre losses for 80 or 40 
crossovers or hlters for use up to 400W. 
I.4mm enarnelled copper wee ( 1.3mm on F10001 
wound on plastic bobbin. 

Pan No. Specification Pnce 
F220 2.2mil 0.150 4001.1 55x31mm £ 6.50 
F330 3.3m11 0.20 330W 65x39mm £9.50 
F470 4.7mH 0.250 140W 65a30min 11100 
1680 6.8mH 0.3sn 120W 65x39mm £ 12.00 
F1000 lOrM1 0.450 100W 65x39mm £ 13.50 

Part f10. 
6550C 
6L6GT 
65N7GT 
6V6GT 
ECC8I 
ECC82 
ECC83 
EF86 
EL34 
EL84 
0234 
KT88 

High Quality Valves 

Descnpten 
OUTFUT VALVE 
OUTPUT VALVE 
ourPur VOLVO 
*J'unir VALVE 
MODE 
TRIODE 
TRIODE 
LOW NOISE PENTODE 
OUTPUT  VOLVO 
OUTPUT VALVE 
RECTIFIER 
OUTPUT VALVE 

Pnce 
£26.00 
£4.50 
£4.50 
£3.95 
£4.50 
£4.50 
£4.50 
£9.90 
£8.50 
£3.50 
/6.50 

£20.00 

Valve Holders - High quality valve 
bases. Chassis mounting with 

screw fittings. 

Part No. Descnpten Pnce 
B9AC B9AVALVOHOLOERŒROIIC £ 1.50 
CC SCREENING CAN £2.25 

OCTC OCTAL VALVE HOLDER CERAMIC £ 2.00 
OCTP OCTAL VALVE HOLDF 111'1, 1',, , 

Fully Gold Plated Phono 
(RCA) Plugs with spring 

coil cable grip 

Part No. 
PPG5A2 

PPG8A2 

Descnption 
PAIR GOLD PLUGS for up to 
5rtirn CARI F 
PAIR GOLD PLUGS for up to 
Owen CABLE 

Very High Quality 
Phono ( RCA) Plugs 

Pnce 
£1.50 
Par 

£1.50 
Par 

Very high quality satin grey metal rath heavy gout 
plated connections. Top collet cable grip & PTFE 
emulators. Very km noise. 

Part No. 
PPG6H2 

FPG8H2 

Description 
GOLD PTFE PLUGS for up 
to Prom (ABLE 
GOLD PTFE PLUGS for up 
to Orion CARI F 

Pnce 
£3.50 

£3.50 
Par 

Extra High Quality Gold 
Plated Phono Oxygen Free 

(RCA) Leads ( pairs) 

le, In 2 colours & 

oxygen free cable with extra moulded-in control / 
grounding rare. 

Pan No. 0.8 Metres/GreenPM! 

0.8 Metres/Violet 
1.5 Metres/Green 
1.5 Metres/Violet 
5 Metres/Green 
5 Metres/Veolet 

114,11.er 

LLP1QV 
LPP2QG 
LPP2QV 
LPPSQG 
LPPSQV 

LD.DV 

£5.50 
£6.50 
£6.50 
Ll 1.00 
£11.00 

Bass Reflex Tuning Ports 

A range of adjustable plaste ports for use in vanous 
sires of loudspeaker cabinets. dieckarneter 
Lwadjustable length (net) 

Part No. 
R35 
R50 
R70 
R100 
R85 

Dimensions 
dw35L-110-210 
d-501-150-280 
d-701-128.245 
dw110L-160-122 
de85 angled 45' for narrow 
cabnetsLw210-310 

Pnce 
£2.50 
£3.00 
0350£  
5.50 

£6.50 

High Quality Components at 

the right price.Please add 

£2.00 carriage + VAT 

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 

Rothwell 
THE ULTIMATE VOLUME CONTROL 

The Rothwell Stepped Attenuator is truly the ultimate volume control. Two 12 

way dual gang ( stereo) devices are used, one for coarse control, the other for 

fine. The combination gives 132 volume settings with steps of less than 1dB, 
and channel balance better than 0.1dB. No pot can come close to the 

performance of this unit. The sound quality of the attenuator can be 
staggering when compared to a pot - even the expensive "audiophile" pots 

using plastic film or cermet tracks pale in comparison. Space, imaging and 
sheer detail are unsurpassed. This unit may look like an overkill solution to 
the problem of poor pots, but hearing it proves that it is justified. 
And using two 12 way devices instead of one 24 or 36 way device not only 

results in more volume settings - it keeps the price realistic. Instead of the 
three figure price tag normally associated with stepped attenuators (if you can 
find one at all), the Rothwell attenuators cost just £79 inc. VAT and postage. 

Both 10k ( ideal for passive pre-amps) and 100k ( ideal for valve pre amps) are 
available, and each unit comes with free application notes giving suggested 

circuits for various pre amp configurations. 

For further details of these attenuators of the other innovative products from 

Rothwell, please contact: 

Rothwell Electronics 
60 Pennington Road 

Great Lever 
Bolton 
BL3 3BR 

Tel/fax 01204 654614 

110 
BK ELECTRONICS 

50 WATT STUDIO 
Loudspeaker Amplifier 
Panel PP50 

• 
Eiexed 
2 Hot 
3 Cole 
Brotwae0 

Main 

On 

Off 

n, We 
.Cnoin 

MT MW« Male 

Mena 'MIN 101...ms 

cumn 

Studio 
Pr .4' tou0speakei Amplifiai 

210V 

TUPI/1 250V 

ID) 

1/10dil, PP 50 
Paw«:- 501V Rie 
S•101 No. 

un mnu si. r OrotA. 
su VII 

ro orme suera ru one atome 

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 

*1E C fused mains inlet 

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

The PP50 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, fax, e mail or phone and payment is 

welcome by cheque or credit card PRICE: £59.00 + £5.00 P&P Incl VAT 

B.K.ELECTRONICS 

Access 

AM\ 
UNIT 1 COMET WAY 

SOUTHEND-ON -SEA 

ESSEX SS2 6TR 

Web:-http//www.bkelec.com 
E-mail:- Sales@bkelec.com 

TEL: 01702-527572 

FAX: 01702-420243 

BARCi A CARO 

•77.11 
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Book Review 

SAGA OF THE VACUUM 
TUBE 

Reviewed by Noel Keywood. 

I
have ploughed through a few 
histories of the valve to date, but 

none as comprehensive as this 

one. Although from an American 

author, Gerald Tyne, it doesn't tread 

the usual ground of Edison, De 

Forest and give just a passing 

reference to Fleming. Tyne has 

comprehensively researched the 

early history of the valve, not only 

in America and Britain, but also in 

France and Germany, Holland, 

Denmark and Norway. I have seen 

tantalising references to German 

research in the past, for example, 

but little of substance. Gerald Tyne 

seems to have had the wherewithal 

to personally visit people and 

companies across Europe in 

researching this book, interviewing 

researchers of the period, inspecting 

company records, visiting museum 

collections of valves, improving his 

own collection it seems and 

gathering enormous amounts of 

information for this book. There is a 

lot from Germany, with discussion 

and reproduction of relevant patents 

from 1903 onwards. 

The author has imposed a clear 

historical and national structure on 

the presentation of information. The 

chapters are arranged by date and 

country, starting with the 20th 

century's first decade, in Great 

Britain (Chapter Three), the United 

States (Chapter Four) and 

Continental Europe (Chapter Five). 

And so it goes on, for no fewer than 

22 chapters. 

There are further subdivisions, 

into Industrial and Military 

Demands, and then Broadcasting, 

areas which drove development of 

the valve in the early part of the 

century. You must remember that at 

this time, consumer electronics 

hadn't been invented! People in the 

UK did start to experiment privately 

with 'radio' from the 1920s onwards 

but there were difficulties, including 

the need to maintain corrosive and 

fume-producing batteries which 

By Gerald E. J. Tyne 

I bite 

used dangerous chemicals. What 

remains unanswered is why 

individual amateurs such as De 

Forest were active in the USA but 

far less so in Europe, especially the 

UK; even Marconi was Italian. 

All the real action in terms of 

research and development took 

place in the labs of big 

manufacturers, including producers 

of light bulbs, like Philips of 

Holland, or in the United States by 

telegraph companies like American 

Telephone and Telegraph (AT&T), 

or Western Electric. When you 

consider that AT&T was prepared in 

1912 to pay Lee De Forest no less 

than $ 50,000 for rights to 

manufacture the Audion amplifying 

triode - a fortune then - and in 1914 

increased this to $90,000 for all 

rights, it becomes clear that the 

value of electronic amplification 

was clearly understood and thought 

worth pursuing in the USA at that 

time. When making comparisons it 

is worth bearing in mind that the US 

economy was little larger than 

Britain's then. 

Although Tyne uses a very rigid 

chapter structure and has 

researched his book with academic 

diligence and thoroughness - and 

this is a reference work of sorts - he 

has a reasonably fluid writing style 

and includes personal information 

about the trials and tribulations of 

some characters, such as De Forest 

for example. Early inventors seem to 

have bordered upon being "rogues 

and charlatans", rather than the sort 

of qualified engineers we would 

expect to encounter nowadays. But 

then, mass education was still a 

new idea and science the province 

of Royal Societies (in the UK) which 

were exclusive. 

The picture was rather different 

from today's, radio and 

communication being uppermost in 

people's minds at that time. The 

independent amplifier, for Public 

Address (theatres, halls, etc) rather 

than domestic use, did not appear 

until the 1920s, and it was late in 

the 1930s that people like Harold 

Leak started to offer such items for 

use in the home. So valve histories 

such as this one centre on radio 

communications for industrial and 

military use. In this case the focus is 

tight; there is little about the uses to 

which valves were put. 

Which is to say that Saga Of The 

Vacuum Tube is a specialised tome, 

but one rich in detail and fact, as 

well as broad in outlook. Chapter 

13 even answers the inevitable 

question: "How about the rest of the 

world?" Subtitled 'The Netherlands, 

Russia, Australia, Italy, Denmark, 

Japan', it provides snippets of 

information on developments in 

these countries. 

All pictures are black-and-white 

and reproduction quality often 

mediocre, dark originals causing 

over-inking, producing areas of 

black ink with no detail. Line 

diagrams have in general 

reproduced well, however. I 

counted three pictures of people, 

only one being significant, that of 

De Forest. This book is strictly about 

valves (tubes in fact; Tyne identifies 

Fleming as using the word valve 

and dubs its use a British 

peculiarity), so those with a casual 

interest might find it a bit intense. It 

is incredibly thorough and 

comprehensive though, wonderfully 

researched and well written. 

Saga Of The Vacuum 

Tube 

ISBN: 0-6722-1470-9 

Saga Of The Vacuum 

Tube is available from 

the World Library: see 

p50 for order form 

(book code: 1540). 

Price: £16.95 + f2.50 

GBP UK P+P 
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Audiophile Sound • Professional Finish • Affordable VALVES 

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 SI 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 (01223) 572629 
Internet—http://www.riverside-audio.demon.co.uk/ 

smilleii004*?' 

VINTAGE HI-FI 
SIEMENS Go PHILIPS V MuIlard 

Svetlana, Sovlek, Ei, General Electric, Sylvania, Philips ECG, JAN American 
tubes as well as Mullard, GEC, Osram, Brimar, Telefunken, Philips. 

AMPEREX U.S.A. 
The myth is back!!! Improve your pre-amplifier with Amperex valves, ECC81. 
ECC82, ECC83, ECC88, 12AU7WA, 5751, 7025 all with original " globe'' 
logo and yellow/green boxes. 

SVETLANA RUSSIA 
We can supply Svetlana audio and transmitting tubes such as EF86, EL34. 
811A, 572B, SV572-10, 4CX250B, 3CX800A7, 3CX3000A7 and other 
including the fantastic SV300B! The best 300B ever?. 

OFFER OF THE MONTH 
EL34 Ei Yugoslavia bulk packed 50pcs. at £ 500.000 (£ 10.000ea.) 
12AX7WA JAN Philips ECG orig. boxes 100pcs. at £ 850.000 (£ 8.500ea.) 
6080WC GE USA original boxes 50pcs. at £ 500.000 (£ 10.000ea.) 
EL519 Ei Yugoslavia original boxes 20pcs. at £ 418.000 (£20.900ea.) 
...and many more. Prices in Italian currency excluding VAT. 

DO YOU LIKE ITALIAN HI-FI? 
Wide range of Italian used and ex-demo hi-fi items such as loudspeakers, 
amplifiers etc. All items are in mint condition and in original boxes. 

VISA VINTAGE HI-FI e 
Via Adda, 7 - 63031 CASTEL DI LAMA (AP) - ITALY - Tel./fax ++39 736 812118 

E-mail: oyster@iol.it 

FillE WIRE & INSULATION 
introduce DESKADEL Products 

73 1 /733 Ormskirk Road • Pemberton 

Illeelenielleall Wigan • Lancashire • England • VVN5 8AT 
MilINIZZE1211111 

TEL/FAX 44 - 1 - 942887171 DRAHTILISMATIMI 

,•••••••••• 

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-

E13616466 

AUDIO SYNTHESIS 

Tel: 44-1-159224138 

Fax: 44-1-159229701 

ANALOGUE AUDIO 

PRODUCTS 

Tel/Fax: 31-30-

E044342 

DESKADEL INT 

BVBA 

Tel: 32-3-8892231 

Fax: 32-38609181 

AUGUST 1998 HI-FI WORLD SUPPLEMENT 



STEREOPHONIC SOUND 
RECORDING - THEORY AND 

PRACTICE 
By Christian Hugonnet and Pierre Walder 

Reviewed by Haider Bahrani. 

On analysing hi-fi equipment 
and discussing aspects like 
musicality, etc, many neglect to 

consider the quality of the 
original recorded material. As a 

former hi-fi reviewer I have 
been guilty of taking a shine to 

equipment which makes 

recordings sound 'better' and 
more enjoyable than they truly 

are. This isn't necessarily a bad 
thing, as long as you realise that 

such equipment is not being 
faithful to the original music. In 
my career I have gained 
experience at each stage of the 

music production chain; 

performing, recording, 

designing the replay equipment 

and, of course, listening to the 

end result. It is the second of 
these stages that Stereophonic 

Sound Recording examines. 
The text opens with a little 

history, charting the course of sound 
recording from the 19th century up 

to latter-day digital machinery. If 

you're expecting an instruction 

manual that concentrates only on 

how to plug in and position a 

microphone after this though, then 

you're in for a minor shock. 

Chapters Two, Three and Four 

present a mini study on sound, the 

philosophical approach to recording 

it, the acoustic perception of it in 

terms of position, pressure and 
timbre, its behaviour through and on 

interaction with different media, and 
so on. To be frank, the authors could 

have put across many of their 
detailed descriptions a lot more 

clearly without losing any of the 

content. That said, the bulk of the 

information in these chapters will be 

useful to hi-fi enthusiasts who spend 

half their lives moving their 

'speakers about the room in search 

of the optimum position. 

Chapter Five may come across to 
some as a handbook on how to sit 

down. It consists of a brief lecture 

on interpersonal interaction between 

the sound engineer and artist 

Stereophonic 
Sound 

Recording 
Theory and Practice 

Christian Hugonnet 
and 

Pierre VVaider 

followed by studio location and 

recording venue study. Of course, 
sound doesn't mean music alone, so 

other recording subjects ( like natural 
sounds and mechanical noises) are 

discussed. 
Microphones are given a 

thorough going-over in the next 

chapter, with varieties ranging from 

moving coil through diaphragm and 

on into tube and parabolic. If you 

want to know the differences 

between omnidirectional and 

cardioid microphones, look no 
further. Pick-up angles and 

directivity factors there are aplenty 
too. In fact, a lot of is couched in 

dry, academic terminology rather 
than plain English, which may put 

some less than die-hard audiophiles 
off. Chapter Six, in its 

comprehensive appraisal of the 

microphone, serves as a build-up to 

the three chapters which follow and 

deal with the practical 

implementation of microphones in 

sound recording. 

Chapter Seven examines multi-
miking techniques. Amongst other 

things you are introduced to the pan 

pot, which is much like the sound 
engineer's version of the balance 

control available on some mid-end 

hi-fi products. Then you are 

given an insight into multi-
channel recording, overdubbing 

and multi-tracking alongside a 

brief guide to the mixing 

console. Close miking 
techniques bring the curtain 

down on this chapter with 
cardioids turning hypercardioid 

in this application. 

The book's eighth section 
turns to stereo. Recording a cello 

isn't just a sound - the presence 

of the cellist, their instrument and 
the ambience around them have 

to be reproduced in the space 

between the loudspeakers at the 

listening end. This is followed by 

a chapter on methods of acoustic 

correction, or how to record 

under circumstances that are less 

than ideal. Some masterly methods 
are revealed for injecting a little, urn, 
'realism' where the recording itself 

doesn't provide it. 
The penultimate chapter forms a 

sound engineer's guide to preparing 

their studio. The steps listed here 

aren't cast in stone, but a guide to 

set-up before a recording like this is 

a good check list. However the final 

chapter, which draws a picture of 

the archetypal sound engineer, is 

one that I find myself a little uneasy 

with, as it doesn't seem to accept 
that a recording engineer can be an 

inspired and gifted individual 
without necessarily having long 

years of experience. Knowledge can 

obviously be gained through 

practice, but natural ability is often 
more important. 

Stereophonic Sound Recording as 

a text is presented as part thesis/part 

guide book and to me fails as 

anything more than that. It's hard to 

recommend to anyone starting out 

in the field as the writing style isn't 

me most accessible. As one 
reference among others it might be a 

useful addition to a library, but it's 
as daunting a read as the 

accountancy textbook I have sitting 
next to it on my own bookshelf. 

Stereophonic Sound 

Recording £29.95 

ISBN: 0 471 974 870 

John Wiley & Sons 

Baffins Lane, 

Chichester, 

W. Sussex 

Tel: 01243 779777 
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DANISH AUDIO CONNECT 
Made in Denmark 

CT I Audio Attenuator / Volume Control 
Improve the sound quality of your amplifiers by 

changing to the CT I volume control. 

CT I offers you a more effortless sound, more details, better dynamics, 

lower distortion and improved bandwidth. CT I has the ability to 

"disappear" and not influence the enjoyment of the music.The tracking 
between stereo channels and the attenuation is within the range of 
professional equipment. Besides, CT I is very compact for easy build- in. 

How do we obtain this? 
, • 24 step precision switch. 
• • All contacts and 

conductors are gold plated. 
. • Use of low noise, non 

inductive, non-magnetic 
, SMD resistors. 
• Five times shorter signal path 
_ than conventional designs. 

Key CT1 specifications 
Bandwidth: 50 MHz 
Attenuation accuracy: 

± 0.05dB 
Tracking between channels: 

± 0.05dB 
THD: <0.0001°,0 
Dimensions: 
32mm diameter, 45mm length 

CU versions 
Standard impedances: 

10. 20, 50, 100 
and 250 kOhm 

Available with: 
• 1 wafer (single ended mono) 
• 2 wafers (single ended 

stereo or balanced mono) 
• 4 wafers ( balanced stereo) 

Danish Audio ConnecT (Thailand) Ltd., Rm. I 501/3 Ban Chang Glas Haus Bldg.„ I Sukhumvit Road Soi 25, 

Bangkok 10110,Thailand,Tel.: (+ 66 2) 260 6072, Fax: (+66 2) 260 607 I, E-mail: vifadact@loxinfo.co.th 

UK distributor: AudioCom (UK), Unit 6 Tindle Enterprise Centre, Warren Street,Tenby, Pembrokeshire SA70 7JY 

Tel.: (+44) (01834) 842803, Fax: (+44) (01834) 842804, E-mail: AudioCom@connect-wales.co.uk 



DIY Letters 

CLOSE CONTACT 
One of the great discoveries in the last 

five or 10 years has been how much 
difference good interconnect and 'speaker 

cables can make. This has led to a greater 

quest for simplicity in component 
connections and much greater interest in 

passive pre-amps and the like. 
I recently built a Hart Electronics 

headphone amp and now use it as a 

passive pre-amp since the sound seems 
more open than my Rogers RS-2. The rest 

of my gear is a DPA Enlightenment DAC, 

Rogers RS-6, Focus Audio FR-8, 

Audioquest Indigo+ and assorted 

interconnects. 

But all this led me to thinking - what 

about the connections 

between the cables and the 

components? I remember 
hearing that gold has a lower 

surface resistance than other 
metals and that is why so 
many components have gold 

plating, but why have a 
socket and plug at all, 

especially on a passive pre-

amp? Wouldn't it make more 

sense for me to cut a cable in 

half, solder the middles to an 

Alps potentiometer, put it in 

a box and call it a pre-amp? 

Going further, couldn't I 

solder one end ditectly to the 

circuit board in my amp? Of 

course it makes changing 
components harder, but how 

often do you need to switch your pre-
amp? And what about 'speakers? Is there 
any reason not to solder 'speaker cable 

onto the 'speaker terminals? I have not 

done this yet for fear that there is 

something I am overlooking and I may 

damage my components, but if it will 

improve the sound I am willing to try it. 
Similarly, in several of your articles 

you mention that polishing the mains fuse 

in the power cable can improve sound. 

Why are these fuses there at all? In the 
US, there are no fuses in mains cables, as 
most components are internally fused, 

and every house has a circuit breaker. Is it 

really dangerous to bypass the fuse 

completely, or is this just an outmoded 

fire-safety law left in the UK? 

Jesse Lentchner 

bj@netvigator.com 

Soldering interconnect cables directly into a pre or power amp gives a bett 

than plugs and sockets. 

Yes, by far the best way to link 
components together is simply to 
solder the interconnects directly into 

DIY 
Letters 

place. Plugs and sockets, even some of 
the best, have mating surfaces which 
are surprisingly rough when viewed 
under a microscope. DNM's Licon 
contact enhancer, for example, works 
by flowing out over the metal and 
filling in a lot of the surface 
irregularities to give superior contact 
between plug and socket. 

I've been using a Danish Audio 
Connect CT1 stepped attenuator with 
DNM Reson flying leads soldered to it 
as a passive pre and this is a very 
effective arrangement. 

There's no reason not to go the 
whole hog and do the same for all of 
your equipment. Just make sure you 

don't cause any damage by 
applying excessive heat or 
static voltages to sensitive 
PCBs (mainly inside CD 
players) or crossover parts. 
For the latter you'll probably 
need quite a powerful 
soldering iron (around 
40watts) because of the 
thickish cables involved. 

According to a spokesman 
from the British Standards 
Institute, the reason US 
mains plugs are not fused 
and UK ones are is because of 
the ring mains used in the 
UK. The US, on the other 
hand, relies on a radial mains 

er connection arrangement. We were told: 
"Development of the BS 

1363 system of plugs and sockets 
began in the United Kingdom during 
the latter half of the Second World 
War, and the British Standard was 
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KIT & COMPONENT SUPPLIERS 

LOUDSPEAKER KIT SUPPLIERS 

Wilmslow Audio, 50 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 BN I 3 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, CM21 OIS 
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 Rood, MuIberian, 
Norfolk NRI4 81T. 

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" 

Billington Export Ltd. 

I E GilImans 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 

IPL Acoustics, 2 Laverton Road, 

Westbury, Wiltshire BA l3 3RS. 
Tel: 0373 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 Woodside Sound Engineering, 
well as silver plated P.T.F.E. insulated cables. Arfryn, Llanboidy, Whitland, SA34 OEY 

Tel: 01994 448271 Fax: 01994 448665 

South Coast Speakers Ltd woodside@arfryn.demon.co.uk 
326 Portwood Road, As well as producing transformers for our own 
Southampton, Hampshire. products, we can now offer an expanding 
Tel: 01703 559312 range of audio transformers for new ventures 

UK suppliers for High-Quality Driver Units and Renovations. We can wind transformers 
from: SEAS VOLT VISATION SCAN-SPEAK for most RADFORD amplifiers to original 
also MOREL RCL 8, many more. specification. Contact us with your 
Accessories/Components all of the Highest requirements or a list of standard items is 

Quality inc. ProAudio MKT Capacitors, available on request. 

Inductors wound to order for any values. Many 
DIY Kits always on demonstration in our 
comfortable listening area. Custom design 

services & friendly advice! 

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 RyaII 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 Il 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. 

COMPONENT SUPPLIERS  
Audio-Links 
7 Fairmont Crescent, Scunthorpe, 

North Lincolnshire DNI6 IEL. 
Tel/Fax: 01724 870432 
Large range of specialist electronic components 
and accessories for solid state and valve 
enthusiasts. Mail order and a friendly service. 
Monday to Saturday. 10am - 7pm. Catalogue - 

£2.00 

AudioCom (UK), 
Unit 6, Tindle Enterprise Centre 
Warren Street, Tenby 
Pembrokeshire, SA70 TIY 

Tel: 01834 842803 

Fax: 01834 842804 
E-Mail: audiocom@connect-Wales.co.uk 

AudioCom are suppliers of Premium Grade 

comperents, including: ALPS, BHC, 
AEROVOX, Burr Brown, Caddock. Danish 

Audio ConnectT, DNM Design, 
T-Network & Slit Foil electrolytics, Elna. Elma. 
I.T. Electronics Air Core and Corobar 
99.99%0FC Inductors, Linear Technology, MIT 

Multicaps. Nichicon, MUSE premium grade 
electrolytics, 99.99% Pure Silver Wire, Sanyo 
0S-CON, Sfernice, Suflex, Vishay... plus many 

more products at very competitive prices. Our 
1998 Audiophile Parts Catalogue available on 

request. 

VALVE AND OUPUT 
TRANSFORMER SUPPLIERS  

Wilson Valves, 28 Banks Avenue, 
Go!car, Huddersfield, 
West Yorks HD7 4LZ. 
Tel: 01484 654650 
Fax: 01484 655699 
E-mail: wilsonvalves@surflink.co.uk 
We stock over 2.500 different types of valves, 
NOS. 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 CAA2 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). 

1.T.Electronics (Germany) 
AudioCom (UK), 
Unit 6, Tindle Enterprise Centre 

Warren Street, Tenby 
Pembrokeshire, SA70 7IY 

Tel: 01834 842803 
Fax: 01834 842804 
E-Mail: audiocom@connect-Wales.co.uk 

I.T. Electronics ar manufacurers of audiograde 

components and accessories. Product range 
includes polypropylene capacitors, high power 
resistors, air core, RCA split- pin lockable 
phonos, interconnects, drive units, over 40 
loudspeaker kits. A selection of components 
are now held in stock, and available by mail 
order from AudioCom (see our ad for 
brochure). Alternatively send for I.T. 
Electronics 245 page handbook, priced £2.50. 
(German language only) 

CLASSIC TURLI.LT_ABLES 
Technical & 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. 

Hart Electronic Kits Ltd 
Penylan Mill, Oswestry, 
Shropshire SY; 0 9AF 
14 Hr soles/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. 

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. 

V.R.R. 
30 Melbourne Avenue, 

Worthing. BN12 4RT. 
Tel: 01903 501158 
Vintage Radio Restoration 
Bespoke output transformers for most valves. 
push-pull and single ended. Components and 
circuits provided to construct high quality valve 
amplifiers. Mains transformers "C"core ideal 
for pre-amps. Call for spec. 

AP Electronics 
20 Derwent Centre, Clarke Street, 
Derby, DEI 2BUT 
Check out the AP ELECTRONICS catalogue. 
Its 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. 

Kopperae 
PO Box 6884, Dundee, DOS I YB 
Tel: 07970 - 654356 
Email: wkopp@taynetco.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 

Roof: 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 Road, 
Leeds, LS I 2 / DB 
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. 

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 

VINIT_A_ÇE DIY 

Loricraft Audio 
4 Big Lane, Goose Green, 
Lambourn, Berks RGI6 ISQ. 
Tel: 01488 72267 
Specialist restoration of 30I 's and 401's using 
genuine spares and re-manufactured parts to 
original pristine standards in our newly built 
workshops designed primarily for these 

purposes. 

Classique Sounds 
Classique House 
61 Aylestone Drive 
Aylestone, Leicester, LE2 8QE 
Tel/Fax. 0116 2835821 
Mobile. 0802 213740 
Suppliers of quality vintage/valve hill equipment 
including Leak. Quad, Radford, Rogers, 
Lowther, Tannoy, Garrard. Thorens etc. 

Rebuild service available with 12 months 
guarantee. Also suppliers of heavy plinths for 
Garrard 301/401/124, from £ 175.00. As well as 

power supplies. Repairs to Quad Electrostatic 
ESL57 Treble/Base panels. EHT units and dust 

covers also available. Translucent 99.99% pure 
silver interconnect cable. Terminated from 
£59.99 .5m. Guaranteed better than existing 

cable, regardless of price. Quality modern Hifi 
also available. Wanted all your vintage hifi 

equipment 

WELOING 

N.Clark Welding 8 Fabrications 
14 Redhills Road 
Easton Industrial Estate 

Southwoodham Ferrers 
Essex CM3 SUP 
Tel: 01245 323336 
Precision welding and sheet metal work 

TIG/M1G welding, CNE Punch and Press Milling 
and Turning Fine Limit and General Engineering 
Prototype work and batch work undertaken. 
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first published in 1947. To save cable, 
which was in very short supply, the 
system was primarily designed for use 
with 30Amp 'ring' circuits rather 
than the 5Amp or 15Amp radial 
circuits which had hitherto been used. 
In consequence, it was necessary for 
the plugs' associated ring circuits to 
be fused to protect the flexible cables of 
the appliances associated with the 
system. 

It was therefore important to 
ensure that sockets for the 'new' 
system would not accept unfused 
plugs intended for use with older 
systems which were still widely 
available at that time, since this would 
have lead to 'dangerous 
compatibility.' It was primarily for 
this reason that rectangular-pin plugs 
were chosen for the BS 1363 system. 
Furthermore, there were four variants 
of BS 546 round-pin plugs in use at 
the time and it would have been 
impractical to safely introduce yet 
another. Rectangular and round-pin 
plugs both perform well provided that 
they are used in conjunction with 
appropriate socket contacts." 

Although it might be tempting to 
bypass fuses in plugs, for the sake of 
safety this shouldn't be done. JA4 

PIONEERING WORK 
As I have a Pioneer A-400 amplifier that is 

gathering dust, I have decided to upgrade 
it by doing a few tweaks. I am looking for 

Danish Audio Connect's CT1 stepped attenuator offers massive improvements over standard carbon-track 

potentiometers. 

an article published in a British hi-fi 
magazine a few years ago that gave 

details on improving the A-400. 
Apparently the improvements were quite 

remarkable. Can you direct me to the 

article? 
Simon Vanderzeil 

Sydney, 
Australia. 

None of us here remembers the article 
you mention, but there's a few sure-
fire tweaks which apply to most 
budget-ish integrated amps. The first 
step is to get hold of the circuit 
diagram for the component in 
question, as this makes life so much 
easier. Without a schematic, it can be 
all too easy for a lapse in 
concentration to cost you a new amp. 

Replacing the cheap carbon-track 
potentiometers which are commonly 
fitted to budget amps should yield a 
major improvement for little effort. 
Try an Alps Blue or Black if you can't 
afford more than about £25. Above 
that, Panasonic's For Audio and 
Danish Audio Connect's CT1 stepped 
attenuator enter the picture. The 
latter might cost over £100, but it 
really is light years better than any of 
the pots used in amps like the A-400. 

The next target should be the 
ribbon cable often used to link PCBs. 
If you wanted to push out the boat, 
you could go for pure silver here, 
although you won't actually need that 

much of it. Alternatively, a good 
silver-plated copper cable with PTFE 
insulation from some of the suppliers 
listed in this Supplement should be a 
marked step up. 

Cutting long PCB signal tracks 
and soldering in more of the same 
cable also tends to bring major gains. 
I tried this with a DPA 50S pre-amp 
and some DPA White Slink. The 
result was a lot more transparency 
and greater midrange smoothness. 

Swapping smaller-value capacitors 
in supply rails and feedback circuits for 
either Black Gates or Os-Cons helps 
too. We fitted a 6.3V 100uF Black Gate 
in the feedback loop of our 5881 and 
were amazed at the benefits considering 
the cost was less than £2. 1114 

D/A CONVERTOR ON A 
BUDGET 
Those of us with modest hi-fi systems all 
read with envy the reviews of high-end kit 

and wonder what it is all about. In this 

world it seems that you should never use 
one box where two will do, and I for one 

have often thought some of the reasoning 

on planet high-end a little bemusing. Ever 

since the much-maligned CD player 

evolved from one expensive box into two 

I have wondered what all the fuss is 

about. My chance to find out came as I 

was pondering my next system upgrade. 

I had originally intended to replace my 

old CD player (a six-year-old budget 
Pioneer model), but then I read a couple 

of articles in the DIY Supplement about 

designing and building DACs. Could this 
be another path to sonic bliss? After all, 

my CD player was still perfectly capable 

of reading discs, it just had a rather old 
multi-bit convertor circuit. Luckily, I was 

able to get hold of a selection of data 

sheets for D/A devices and interfacing 

chips, and find out a bit more about how 

the S/PDIF link between a transport and 

DAC works. A plan of action was now 

beginning to form in my mind. 

THE CIRCUIT 
Since this was my first sophisticated 

project for a while, I decided to go for the 
simplest design which would still offer 

some improvement, at least on paper. The 

result of many hours reading data sheets 

and scribbling in the margins is the 
schematic in Fig.1. 

The S/PDIF digital input (a 75ohm 

co-ax line from the transport) is fed 

straight to the Crystal Semiconductor 

CS8412 digital interface receiver chip via 

HI-FI WORLD SUPPLEMENT AUGUST 1998 Ill 
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Fig.1 The circuit 

diagram shows 

just how simple 

the DAC is. 

the resistor/capacitor termination 

network. This device breaks down the 

S/PDIF signal into master clock, L/R 

channel select, data clock and serial data 

lines which are processed by the D/A 

convertor proper. 

I chose another Crystal Semiconductor 

chip, the CS4329, for D/A conversion. 

This approach is simple and very cost-

effective, since this IC contains an 

interpolation filter that expands the digital 

signal from 16 to 20 bits and also 

performs oversampling. No extra digital 

circuitry is required. It is also a Bitstream 

device and so should exhibit good 

conversion linearity according to theory. 

Some care had to be taken to ensure that 

the respective output and input data 

formats of the receiver and D/A chips 

were selected correctly - there are a lot to 

choose from! 

The differential analogue outputs from 

the CS4329 offer two advantages. First, 

the chip can operate from a single 

positive 5V supply whilst still providing a 

standard 2V peak-to-peak output. 

Secondly, any common-mode noise will 

be rejected to a very high degree by the 

differential-mode buffer amplifier/filter 

circuit. 

The left and right channel outputs are 

TR1 

1 
pee, 

INPUT cl 

01-04 

< 0 :> 

fed to differential-mode op-amp output 

buffers, which also have a two-pole 

Butterworth low-pass filter response 

(corner frequency approximately 50kHz). 

The op-amps in question are two of the 

well known NE5534 type. This is actually 

a circuit recommended in an application 

note produced by Crystal Semiconductor 

and is a neat solution to providing an 

output capable of buffering, filtering out 

undesirable aliasing and driving the input 

of the amplifier which follows. 

The power supplies for each section of 

the circuit were given careful 

consideration. Each digital chip has an 

individually-regulated 5V supply. RF 

chokes and decoupling capacitors help to 

reduce noise transmitted along PSU lines 

too. The filter/buffer op-amps share a 

+/-12V regulated supply which provides 

plenty of headroom for the output signal. 

A 15V-0V-15V toroidal transformer ( 15VA 

rating) provides power for the whole 

circuit. The total cost of the project, 

including case, connectors, etc, came in 

at under £ 100. 

CONSTRUCTION 
I chose to construct the circuit on a 

double-sided PCB with a ground plane on 

the top (component side) and signal tracks 

*4 
CI I 

CS C4 C14 C16 
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0(10) SDATA 

R.• ( 13) 

R. ( 14 
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w w 

on the underside. The ground plane itself 

is split between the analogue and digital 

sections of the board. These are joined 

together at a common earthing point 

where the OV lead from the mains 

transformer joins the board. 

It should be possible to route the 

whole circuit out on perforated stripboard 

without any detriment to performance, 

though it won't look quite as nice 

(electronic vanity?) I fitted the whole 

circuit in a 6in. wide by 10in. deep by 

2in. high aluminium box from Maplin. 

Connection to the CD player is via a 

75ohm BNC connector whilst gold-plated 

phono sockets take care of the output 

termination and a green neon rocker 

switch controls mains power. 

Incidentally, I had to fit a digital output 

to my CD player as well. Inside the unit I 

found that a TTL level S/PDIF-format 

signal is provided for an optical link 

which was not fitted to my model. I 

connected this to a buffer circuit 

comprising four NAND gates (all inputs 

and outputs connected respectively). This 

feeds the primary winding of a pulse 

transformer (turns ratio 15:3) wound on a 

ferrite core. The secondary of the 

transformer is connected to a B NC socket 
fitted to the CD player rear panel. This 

+12V 

IC3 & IC4 

 ) - 12V 

C1-91— 

RI 

719 TC24 

RIO 

L OUT 

IC3 

RIS I 
c2,>_1glri 

IC4 

R1 
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arrangement provides an 

electrically-isolated 
digital output at the 
standard voltage level 

(500mV p-p). 
And so the time came 

to unite player and DAC. 

My fears were realised 
immediately... I was 

greeted by total silence, 
yet a disc was spinning in 

the player and the clock 

display was ticking its 
way through track one. A 

quick check showed that 

the DIA chip was 
receiving data but doing 

nothing about it. I 
checked all the track 

connections again and 
went back to the data 

sheets. Doh! I had 
mistakenly wired up the 
output mute pins for each 
channel. Once these 

were removed I was 

rewarded by the gentle 

strains of Iron Maiden 

going full tilt at the 
'Number Of The Beast.' 

Brilliant! 
Having now spent 

some time listening to 

my new creation on a 

variety of programme 
material I am pleased to 

report a subtle but 
noticeable improvement 

in quality. The sound is 

very clear, with less of 

the muddled quality 

evident in my Pioneer's 

own conversion 

circuitry. This is evident 
on busy passages and in 

the presentation of 

vocals, which seem 
better defined in the 

sound stage. 

TIPS FOR WOULD-
BE BUILDERS 
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The artwork in Figs.2 

and 3 is suitable for the production of a 

double-sided PCB for the whole circuit, 

less mains transformer and input/output 

sockets. Fig.4 is a component layout 

guide. I did not have access to 

photolithographic PCB production 

facilities, so I masked the circuit design 

using rub-down, etch-resistant transfers 

(available from RS or Maplin). These are a 

bit fiddly to use, but you can create quite 

a neat looking board. Large areas can be 

masked with etch-resist marker pen oi 

even electrical tape. 

The most important thing is to 

degrease the bare copper surface before 

applying any masking material to ensure 

good adhesion during the etch process. 

This is performed in ferric chloride 

solution. A quick test to ensure all the 

tracks are continuous after etching and 

drilling can save a lot of time later on. 

The components can now be added to 

the board, with care taken to observe the 

polarity of electrolytic capacitors and the 

pin orientation of semiconductor devices. 

The two 5V regulators will need heatsinks 
attaching to them. In fact, I mounted ICs 

Fig.2 This 

shows the PCB 

track layout 

from the 

underside. 

Fig.3 This 

shows the PCB 

ground plane 

from the 

component 

side. Both PCB 

diagrams are 

at 100% of 

real size. 
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1, 2, 3 and 4 in 

sockets which 

allowed me to test 

the power supply 

and voltage 

regulator operation 

separately and also 

prevented damage 

caused by soldering 

the chips directly. 

A few safety 

checks should be 

made after final 

assembly. Make 

sure that if a metal 

case is used, it is 

well bonded to 

mains earth. 

Double-check the 

connection to the 

power transformer 

(test this separately 

if possible) and that 

all the chips are 

inserted with the 

correct orientation. 

Don't connect the 

unit up to transport 

or amp yet, but 

check the DC 

levels on the 

outputs of each channel: they should be a 

few mV at the most. If there is a large 

offset (Volts) you have just avoided 

blowing up your amplifier and/or 

'speakers! Also make sure that there is no 

accidental DC on the digital input. If all is 

well, you are ready to hook the unit up 

and listen to some music. 

LIST OF COMPONENTS 

Resistors, metal film, 0.25watt 

R1 
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Fig.4 - Component Layout. Double-check that all the components are in the right positions before you power up the circuit and begin testing it. 

Capacitors 

C1,2 0.01uF resin-dipped ceramic 

C3, 4, 10-15, 10uF electrolytic 

C8, 9 2200uF electrolytic 

C5, 6, 16, 17 0.1uF polyester film 

C7 0.047uF polyester film 

C18, 19, 

20, 21 1000pF axial-lead polystyrene 

C22, 23, 

24, 25 200pF axial-lead polystyrene 

Semiconductors: 

75R IC1 Crystal Semiconductor CS8412 

39K IC2 Crystal Semiconductor CS4329 

1K IC3, 4 op-amp, NE 5534 

1OR IC5, 6 +5V, 0.5A regulator 

13K LM78M05CV 

13K IC7 +12V, 0.1A regulator 

33K LM78L12ACZ 

IC8 -12V, 0.1A regulator 

LM79L12ACZ 

D1-4 rectifier diode 1N4001 

Miscellaneous 

TR1 15V-0V- 15V, 15VA toroidal 

Double-sided, copper-clad board, 8in. by 

4in. 

BNC connector (or appropriate connector 

for other digital links) 

RCA Phono sockets x2 

Case, eg 6in. 11.75in. by 2in. (Maplin 

KR56L aluminium case) 

Mains switch, IEC inlet and connectors, 

cable and plug. 

Dr Holland can be contacted by e-mail 

at: ed.holland@Materials.ox.ac.uk 
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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 RIAA 

equalisation and anode-

follower output using the 

12AX7/ECC83. Line buffer/ 

amplification for the four line 

inputs consists of an ECC82 

configured in parallel anode-

follower mode. For the power supply a 

valve rectifier and choke-input tittering 

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 

film capacitors, Beyschlag 1 wall 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. 

& valves 

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

Audio Note is currently the sole source in Europe that holds any significant range of 
values in stock, we use literally 1000's in production, as we were the first company to 
realise the tremendous benefits that Black Gate capacitors offer, ard we are to date 

the only high-end audio company in the world to incorporate Black 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 BLACK GATE capacitors 
actually do. Exchanging any electrolytic capacitor anywhere in the circuit of an 

amplifier or in the crossover of a speaker will greatly improve sound quality. 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 sending a stamped addressed 
envelope to us requesting this leaflet. All AUDIO NOTE Level 2 Signature products use 
Black Gate Electron Transfer in critical signal / power supply junctions. 

Audio Note Cerafine Powdered Ceramic Electrolytic Capacitors 

We have at long last secured a reliable source for these fine power supply filter 
capacitors, a must in any single-ended project. The Cerafines really 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 the range of Cerafines we stock 
quite recently, and strongly recommend all the Cerafines as a far superior 
replacement or substitute for ordinary electrolytics, and at the prices offered that 
should be within most budgets. AJI power supply Cerafines are supplied with a 

capacitor clamp and are upright mounting. 

Audio Note Potentiometers 

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

utilising high quality conductive plastic film. However a better alternative 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, KASSA, KEGON and GAKU-ON, these are very 
good sounding pots by any standard. 

Audio Note also carry large quantities of STANDARD TYPE S\MTCHES, STANDARD 

ELECTROLYTIC CAPACITORS (good quality industrial types), RCA BNC, BANANA, PLUGS, 
RCA SOCKETS, SPEAKER & GROUND TERMINALS & LOUDSPEAKER SPADES. 

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

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

mumetal screening can with a threaded spindle with a nut for mounting. 

The Audio Note AV300BSL (illustrated) 

Audio Note is proud and happy to announce a joint venture with Mr Alesa Vaic of 

AVVT in the Czech Republic, under the agreement reached Aleta Vaic's company will 

be making a range of directly heated triodes for small signal, driver and output stages 

exclusively for Audio Note. This will with time allow 

us to explore hitherto uncharted territory in the 

field of Single-Ended Audio Amplifier 

design, by putting us in a position 

to design and manufacture 

triodes specifically for a given 

purpose, something which has 

not been within our reach in the 

past, where we have always had 

to settle for the best amplifying 

devices available, but which 

good as many of them are, were 

generally made for other purposes. 

Currentty we have a super linear version of 

the 300B available, dubbed The Audio Note 

AV300B SL it is available in limited numbered 

samples at US $ 250 each either single, or in 

matched pairs. We will follow this fads/ quickly by a 

new, more powerful, power triode, the Audio Note 

AV32B SL with 65 watt dissipation for about 18 wall doss A in single-ended configuration 

for an expected price of US $300 each. The Audio Note AV52B SL with an 85 watt 

dissipation for 28 watts of class A operation will be available in early 1998. 

This will be quickly followed by the most powerful and linear power triode available - 

the Audio Note AV62B SL with 120 watt dissipation for about 40 watt class A in single 

ended configuration at an expected price of US $500 each, it will help advance the 
case for SE operation despite the deplorable inefficiency of roost modern loudspeakers!! 

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 stamped 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 hove ever heard!), Chatham 5R4WGY and many others. 

Audio Note Recommended Magazines Full list available on request 

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 - Well produced publication, a good alternative to the 
established magazines Not afraid to be controversial £4 per copy. 

Sound Practices - Our best seller , A must for all DIY projects. 

Contributors include Audio Note. Herb Reichert and Diego Nardi £5 per copy. 

Vacuum Tube Valley - Specialising in anything to do with audio valves A wealth 

of information on specific valves and their applications £8.50 per copy. 

Positive Feedback - Including zany, controversial articles from a wide range 
of contributors including our own Peter Ovortrup £7 per copy 

FOUNDING SPONSOR 
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Call for or more information. Ask for a full components catalogue or see our web page 

Audio Note 

Music's Finest Conductor 



PM Components Ltd 
SALE SALE SALE 

VALVE SECONDS 
e l fif er-. e lie r 

These valves have been tested and are electrically to the same standard as 
Golden Dragon premium quality valves. However, during testing some 
discolouration of the glass envelope has occurred which means we 

wart: cannot offer them as first quality. 

The following are available until stocks are sold (few of each only; matched pairs 
available (.114,4ect to stock): far) 

iiiihirD114,111%.frr 
300B, KT9OLX, EL156LX, KT66, 4.300B, KT90, 4.300B LX, 2A3, KT88, 

300B Super, KT88M, EL34 
ma sr 11171-111tAu f‘Ie l'«Eirce . 

Valve seconds for sale at 40 % discàunt off normal retail. 
All guaranteed NEW, and unused. 

Guaranteed for six months„nii.-%%1 
tpdikeetit 

Selectron House, Springhead Enterprise Park, Gravesend, Kent. England. DA II 8HD 

111411: FAX: 01474 333762 TEL: 01474 560521 
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