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CHELMER VALVE COMPANY 
for 

High Quality Audio Valves 

We offer below a selection of our CVC PREMIUM range of audio valves. These CVC BRAND valves are 

from selected world wide sources, processed in our special facility to provide low noise/hum/microphony 

PRE-AMP valves and POWER VALVES burnt-in for improved stability and reliability. Use this sheet as 

your order form. If you require matched pairs, quads or octets etc. Please allow £ 1.00 extra per valve for this 

service and mark alongside the valve type number `1\42,M4, M8' etc as required. 

Price list and Order Form for CVC PREMIUM Audio Valves 

PRE-AMP VALVES RECTIFIERS l nit Price Qty Total Price 
Unit Price Qty Total Price EZ80 4.00 

ECC81/12AT7WA 5.00 EZ81 4.25 
ECC82/12AU7WA 4.50 GZ32 7.00 
ECC83/12AX7WA 5.00 GZ33 7.00 
ECC85 5.00 GZ34 6.00 
ECC88 4.50 GZ37 6.00 
ECF82 5.00 5U4G 5.00 
ECL82 5.00 5V4GT 4.00 
ECL86 5.00 5Y3GT 3.50 
EF86 4.50 5Z4GT 3.50 
E8OF Gold Pin 9.00 
E81CC Gold Pin 6.20 SOCKETS ETC Unit Price Qty Total Price 
E82CC Gold Pin 6.20 B9A (Chassis or PCB) 1.60 
E83CC Gold Pin 6.20 B9A (Ch or PCB) Gold 3.00 
E88CC Gold Pin 7.20 Octal (Ch or PCB) 1.80 
6EU7 6.00 Octal (Ch or PCB) Gold 4.20 
6SL7GT 4.00 4 Pin (For 2A3, 300B) 3.30 
6SN7GT 4.50 4 Pin Jumbo (For 211 Etc.) 11.00 
6922 5.00 4 Pin Jumbo Gold (For 211 Etc.) 15.00 
7025 6.20 5 Pin (For 807) 3.00 

7 Pin (For6C33C-B) 4.50 
POWER VALVES Unit Price Qty Total Price Screening Can (For ECC83 Etc.) 2.00 
EL34/6CA7 7.50 Anode Connecter (For 807 Etc.) 1.50 
EL34 (Large Din) 8.50 Anode Connecter (For PL519 Etc,) 1.60 
EL84/6BQ5 4.00 Retainer (For 6L6WGC Etc.) 2.00 
E84L/7189A 5.50 
KT66 9.20 
KT77 12.00 
KT88 12.50 MATCHING CHARGES £ 
KT88 (Gold Special) 19.80 POST & PACKING (UK) £3.00 
2A3 (4 or 8 Pin) 14.50 TOTAL EXC VAT £ 
211 
300B 
6C33C-B 

22.00 
50.50 
27.00 

VAT @ 17.5% (UK/EEC ONLY) £ 

TOTAL TO PAY £ 

6L6GC 6.50 
6L6WGC/5881 
6V6GT 

8.00 
5.00 

Please make cheques payable to: 

6080 

6146B 
00 

10..20 12 

`CHELMER VALVE COMPANY' or pay by 

ACCESS/MASTERCARD/VISA Please give details: 

6336A 46.00 
6550A 11.00 
6550WA 13.50 
6550WB 13.50 SIGNATURE: EXP. DATE:   

7581A 11.00 NAME:  

807 8.00 ADDRESS:  

811A 10.50 
812A 34.00 
845 30.00   Post Code:   
Total carried forward ... 

VALVE AMPLIFIERS SOUND BETTER STILL WITH CVC PREMIUM VALVES!  

130 New London Road, Chelmsford, Essex. CM2 ORG. Tel: 01245 355296/265865 Fax: 01245 49006 
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KIT NEWS 
Cutting-edge components and hi-fi kits for the discerning DIY hi-fi 

enthusiast are all listed here. 

KLS8 - HIGH SENSITIVITY 
LOUDSPEAKER 
Our 94aB sensitive KLS2 loudspeaker was very popular, but the bass 

driver is alas no longer available. So after extensive in-house designing 

we've ccme up with an affordable replacement. Using a 10in. 

professional bass driver, it has a fast and powerful sound. 

KNOW YOUR PENTODES 
How to bluff your way in the world of valves. Andy Grove brings you up 

to speed on pentode valves and the most common types. 

BOOK REVIEWS: 

AUDIO AMATEUR POWER AMP PROJECTS 

A collection of designs and articles re-printed from Audio Amateur, one 

of the US's best known DIY hi-ri magazines. 

BUILD YOUR OWN ELECTRONIC TEST 

INSTRUMENTS 

Good test equipment can be expensive, but it's essential if you want to 

develcp your own designs properly. With this book you can learn how 

to spa-e your wallet by building your own. 

DIY LETTERS 
The only place to write in to if you want sound advice on kits, DIY 

designs and components - our panel of experts will provide all the 

answers. 
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27 
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CIIIERLEN001) ElECTIONICSANSAR 51.11115111110 

audio Polypropyleot 100VDCIS% 

the secret's in the netalksed Nor 

Manufactured sper toady or h.gh end soda. these 

polypropylene capantors offer exceptanal value or 

money as they use a specially «ported %en panty 

meshed polypropylene Nrn. emu» onootn detaned 

and transparent sound guilty and extremely low 

distorter,, whether they are placed directly in the 

upend path We as on crossaen or far decauping etc 

Peal for replereg on. stak and leaky cape«. 

Petro %fake Pnce 

CW1OON CAP PROPYL 100nir f 125 

CW I SON CAP PROM 150ri £1.25 

CW22.211 CAP PROPYL 220r2 £1.25 

C1133089 CAP PROP& 33(ki f 1.25 

cv•47ati c49 PROM. 170nF (1.25 

CW68/11 CAP RM. 680nF £1.25 

CW1UON CAP PROPG NI £125 

CIV1U5N CAP PROM. 1.50 El 50 

CW2U2N CAP PROF& 1.2pF (130 

CW3U3N CAP PROP& 3.3uF £185 

CW4U7N CAP PROM. 1.7uf £2.00 

CW6U8N CAP PROM. 6,8,1 0/50 

CW1OUN CAP PROPYI. 10,i £150 

C3115N CAP MOM 15,1 £4.S0 

CW22U CAP PROM. 22uF £6.50 

CASOU CAP PROPel. 50,../ (9.95 

CW100U (»PROM I OCar (2000 

Lon vane capacrors are axtensnery used n mops 6 

dumps (doted% n tone centre, bass 6 treble etc) 

By donna to PondoPY1ehe nao oa, cern er 

eflhaaneedighte brooder soon espendy n the 
treble aand mod bass mg.. and a transparent lower bass 

nperrement. Close tolerance H %se stabérty ensure 

that both channels can be very closely matched 

Part No Value/Voltage PrInt 

CPP47P CAP PRC93147pF250V £0.35 

CPP103P CAP PROPYL1000250V 0035 

CPP150P CAP PROPYL1500250V £015 

CPP220P GAP PROF122002500 £0.35 

1593300 CAP PROPfL330112SOV £0.35 

1594700 CAP PROPYL470pF250V £ 0.35 

CPPI NO CAP PRCPG1nF250V 10,1 

CPP1NS CAP PROPG1 1,2500 

CPP2112 

CPPeN7 

(MICA 

1592214 

CPP17N 

CAP PROPYL2.2K250V 

CAP PROP11.4 7•163V 

CO! PROP% lOnF63V 

CAP PROPfL22nF63V 

CU PROPYI.47,0630 

£0.35 

EOM 

£0.63 

(1) 85 

II 00 

Low Impeder ce High Temperature 

I ( 05 C) ( adral Electroytics o 5% 

Suspenor dectronrs at affordable prices The Po 

ofnpeclance end reyeance mamma sopul perry, Weft 

the upend tereperature charactenstcs akre the 

capacitor to reman very stable red« the most vareng 

cannons 

Part No Vakm/Vdtage Pnce 

I H50 10 211 111.Pluf 500 £0.25 

21121150 LO I 11 TEI/P2/yF SOV £0.25 

467003 10211 TIMP4.7uF6312 (0.25 

101163 10 2 Fl 11/42100630 £0.25 

221463 1.0 2 11 TEW22”/63V £0.30 

171163 LO 211 TEMP47,A63V £0.35 

1»63 10211 II/41100063V £030 

2201150 LOO 4 TEMP220uF SOV £0.75 

1701163 LO 211 TEMP170,163V £ 1.25 

10001135 LO 2 11 15510000,1 350 ( 1.50 

22001150 10 211 TEMP2200oF500 [2.25 

17001125 10081 TE1424700fA250 (2 50 

Elna Solder Lug Reservoir 

Capacitor 10.000,1 80V 

Chcosng the re electrder or pone, supply tat a 

very imported e, keepng dam Nan ems, Mowry] 
mermen current flow fa good named bass 

fence. Eina Cal.GIOR are respected the Wood over 

tor the exceptional audo annbutes. 

Pant% ar/Voltape Pnce 

I 0000C30 CAL ELKA1000e8OV £1 00 

Monaco, Air Cored Inductors. 

A range or professional at cored nductors tor 80 ce 40 
crossovers/Ntes fa use up to 300W 1.2nrn enamelled 

copper ere *and on e spaced deer tenons 

Part No Specncatrn 

PIS 
Pnce 

15000.1501809m £2.00 

922 22Ce110.15114809rern £ 2.50 

P33 3300140.21113x19ren £ 100 

P17 170010.25050x19mm £150 

158 680010.33059.19mm 14.S0 

P100 1m110.40S9a19ren £350 

P150 15m1K151170130mm £6.50 

P220 2.2n99D 6070.30ern £8.00 

P330 3.3m1/0 751170x30 £10.00 

Monocor Ferrite Inductors 

A range of profess...di NO efficiency done cored 

inductors +nth very low &roc kuses for 80 or 40 
crossovers or Mel for use up to 400W 

1 arron enamelled copper ere ( 1 3rnm on 11000) hoed 

on doer baron 

Pan No. 

1220 

1330 

1470 

1680 

11000 

Speorreon Pnce 

2.2nroD 15(14001155.31nm £630 

13en1.0.203301165P39rern £ 9.50 

1.700/0.25111101165x3Onen L11.00 

6.8m110.35/11201163139mm 112.00 

10m110.4501003165.39mm£13.50 

Quality Valves 

Affordable range of High Quality Valves 

Part No. Descry/Pon Price 

65500 OUTPUT VALVE £26.00 

6L6GT CUTFUT VALVE £130 

691701 OUTPUT VALVE £1.50 

6V6Gt OUTFUT VALVE £195 

ECC81 »OE £130 

ECC82 »OE 04.50 

ECC83 »DE [430 

EF86 LOW GCSE PENTOIX £150 

EL34 OUTFUT VALVE £8.50 

EL81 OUTPUT VALVE (150 

0034 RECOVER £6.50 

KT88 OUTFUT VALVE £2000 

Valve Holders . High knotty valve bases. 

Chassis 11104111.19 OrlIA Strew Lungs 

Part Nu Dampen Pnce 

(19AC 890 VALVE HOLDER CERAI1C L130 

89052 890 VALVE 1/01IXR CERN4C . 100 

CC SCREE/de CAN £2.25 

OCTC OCTAL VALVE 110UXR CERAAKL2.0C 

OCTP OCTAL VALVE 1101.DER %EMU I . 50 

Fully Gold Plated Phono ( RCA) Plugs 

n 51.1119 Coil Cable grip. 

Part No Deem» Prre 

FPG5A2 PAIR GOLD PLUGS re up to £ 1.50 

Neen CABLE Par 

FP68/12 MR GOLD PLUGS for do to £ 1.50 

8nen 00050 Per 

Very HAlfi Quality Phono 1RCA/ Plugs 

Very Nab %laity satin grey metal rod heavy gold dated 

cornett». Top collet cable gnp 6 PTFE emulates. Very 

low nurse 

P811143. DeS.P001, Pnce 

0966012 GOLD PTFE PLUGS foe e £3 50 

So fren CABLE 

PPG(012 GOLD PTTE PLUGS la e £3.50 

to amm CABLE 

Neutrik Pro•Audu Super Quelity Gold Plated 

C(i.744((iil 

PlO110 ( RCA, Plugs 

Steered per of photos each Includes 2 cade gnp, pars 

3.533orn 8 5.37.3nwn awing than eatable fur a 

we range of cables. These tormentors make contact 

me ground frst at nsertoe to denote pop. 

Part No. DeRlantun 

PF112 NEUTRK PRO AUCC1 £12 00/par 

Extra 11.911 Quarry Gold Plated Phono 

(RCA) Leads ( pairs) 

Avertable n 2 col» & 3 lengths. lèghly flemble cable 

*Rh extra nodded. control/groundng one 

Pan No. Lengtn/Colour Pyre 

LPP1QG 0.8 Nees/Creen 0530 

1.1.111QV 0.8 Peres/Vole £350 

LPPZQG 1.5 elites/Green £6.50 

LPPZQV 1.5 Metres/Vole, £6.50 

1911SQG 5 Meres/Green £ 11.00 

LPPSQV 5 1.1etres/Vakm £11.00 

Part No. 

R35 

(SO 

R70 

0100 

R135 

Donenucns Pnce 

du3SL•110-210 £230 

0-501-150 280 [100 

d.700.120 245 £150 

&it/A.160122 £5.50 

d-85 angled 151 for narrow 

calanetst.-210110 /6 SO 

Bass Reflex burro() Ports 

A unge of »stable plastfc ports for men venom 

sues of loudspeaker catinets d•durneter 

1.-adustade length Info) 

High Quality Components at the rfght 

once. Ask for our free catalogue 

Please ad £ 2.00 carriage • VAT to all 

orders. Crecht Card phone orders 

a,cepted 

Cricklewood Electronics Ltd, 40 & 42 Cricklewood Broadway, London NW2 3ET. Tel: 0181 452 0161 Fax: 0181 208 1441 

F. Langford-Smith 
Radio Designers Handbook 

Langford-Smith Radio Designers Handbook 

is recognized as being the most important 

reference work ever Published. 

Vintage Audio are pleased to be able to reprint 

this important work and bring it to you in its 

original format. The Book contains 1500 pages, 

in 38 chapters, on every aspect of Valve 

Amplifier Circuits. Such is the extent of the 

subjects covered it would be impossible to list 

them all here. It is best summed up in the 

author's preface to the book: 

It has been written as a comprehensive self 

explantatory reference handbook for the benefit 

of all who have an interest in the design and 

application of Audio Amplifiers" 

To order your copy at £59 Please Call or 

Fax us on (01144) 1734 451737 

Vintage Audio 
850 Oxford Road, Reading, Berks. 

CREDIT CARDS TAKEN 

WATFORD VALVES 
3 RYALL CLOSE PHONE 

BRICKET WOOD 01923 893270 

ST ALBANS FAX 

HERTS AL2 3TS 01923 679207 

Specialists in new old stock and current production valves. 

MULLARD 

ECC81 

ECC83 

ECC88 

£4.50 

£5.00 

£5.00 

PHILIPS/G.E. 

ECC8I/6201 £4.00 

ECC82/6189W £4.50 

ECC83/12AX7WA £5. 1 1 

ECC83/5751 £5.11 

SOVTEK 

I2AX7WA £3.25 

12AX7WB £3.25 

12AX7WXT £2.77 

12AX7 PREMIUM £4.50 

EL34 £4.90 

6L6/5881 £4.90 

6922 £4.00 

TESLA/SVETLANA 

E34L £8.50 

EL34 £8.50 

6550 £15.00 

SYLVANIA/U.S.A. 

6AU6 £1.00 

6L6WGB £7.50 

12AY7A £7.00 

I2BH7A £10.00 

HARMA 

ECC83 £5.50 

EL34 £8.50 

EL84 £3.75 

E84L £6.00 

5881 £7.00 

6L6WGC £7.00 

6V6GT £4.00 

FREE MATCHING on EL34 and 6550. Huge range held. 
All new, boxed & guaranteed. Prices are plus VAT & carriage. 
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AMERICAN DREAM GOES 

RUSSIAN 

After two years of hard work, New 

Sensor's investment in a project to 

develop a Sovtek version of the 

legendary 300B valve has finally borne 

fruit. Vladimir Shadeev, Russia's famous 

valve designer, led the work on the 

valve with assistance from Irusha 

Bitukova (Director of Sovtck) and Dr 

Nikolai Kuzmin (Chairman of Reflector, 

Russia's biggest power valve factory). 

Mass production is due to start as we 

go to press, with New Sensor as the 

valve's exclusive worldwide distributor. 

New Sensor 

20 Cooper Square, 

New York City 

NY 10003 

Tel: (212) 529-0466 

OVERTURES FROM FARNELL 

Fresh from Farnell is a pair of new 

power amplifier ICs for those 

who have an aversion 

to discrete 

components. Stirringly 

titled the LM I 876TF and 

LM4700TF, these chips form part of 

National Semiconductor's Overture 

range. Both are designed to operate 

free from pops and clicks when 

switched on or off, and can sipply 20w 

stereo and 30w mono respectively. 

With prices set at £2.65 for the former 

and £2.02 for the latter, they could 

form the basic building blocks for either 

multi-amped or active systems. 

Farnell 

Edinburgh Way, 

Harlow, 

Essex CM20 2DF 

Tel: 01279 626777 

FAIR'S FAIR 

Good news for all audio collectors and 

boffins suffering from withdrawal 

symptoms - Audio Fair is back in 1996. 

The fair, which plays nost :o e'ectronic 

components and records as well as 

modern and vintage audio equipment, is 

scheduled for Sunday 20th October at 

VVatersmeet on Rickmansworth High 

Street. £2 is all it costs to gain 

entry between te hours of 

10.30am and 4pm. For more 

information contact 

Graham Tricker or 018S5 

833099. 

THE RETURN OF 

WILMSLOW 

Lovers of DIY hi-fi 

will be relieeed to 

learn that 

Wilmslow Audio 

is now up and 

runnilg again 

under new owners 

Shaun Williams and Terry 

Sharpe. The company has been 

relocated to Leicester, where a new 

price list and catalogue covering over 

1400 components is being compiled. 

Wilmslow Audio 

68 Carlton Avenue, 

Narborough, 

Lekester. 

Tel: 01565 650605 

CABLES FROM CAMBRIDGE 

Founded in 1988 to manufacture and 

supply high purity conductors for 

corrosion testing, Cambridge Scientific 

Supplies are now turning their attention 

to the world of hi-fi. They offer ready 

made interconnects, the CSS-025 

(£99/stereo metre) and CSS-037 

(£1 I 2/stereo metre), made from 

99.99% pure silver and terminated with 

VVBT plugs. 

For those with DIY inclinations, 

CSS are also selling silver wire for use 

in modifying amplifiers, loudspeaker 

crossovers, etc. This comes in four 

diameters, 0.25, 0.37, 0.5 and I mm, the 

first two wrapped in PTFE insulation 

while the others are uninsulated. Prices 

range from £8/metre up to £20/metre. 

To ensure the best possible 

connections, CSS also have two gauges 

of silver solder (22 and 24swg). 

CSS 

12 Willow Walk, 

Cambridge CB I I LA 

Tel: 01223 811716 

BILLINGTON GLOWS ON 

Billington Export, the valve 

suppliers, are continuing to 

expand their catalogue. 

New arrivals are a Russian 

655063 with zirconium 

getter, Svetlana's 

SV8I1-3 and 811- I 0, 

and an EL34 from 

Tesla who have 

recently re-

started 

production. 

Billington are also 

reducing the prices of all 

their Chinese components. 

Billington Export 

Units E I and E2, 

Gillmans Ind. Est., 

Billingshurst, 

West Sussex RH14 9EZ 

Tel: 01403 784961 

HI-FI WORLD SUPPLEMENT OCTOBER 1996 II 



Long known as specialists in rare tube brands, Billington 
Export provides a line of premium-grade valves to fill the 
increasing demand for hard-to-find tubes! BILLINGTON 
GOLD features specially tested valves selected for long life, 
low microphony and low noise. Versions with gold plated 
pins are available. BILLINGTON GOLD brand comes from a 
variety of countries around the world. We have carefully 
chosen the best manufacturer for each type, with an 

emphasis on the highest audio quality and product reliability. We stock one million valves including: BRIMAR, GE USA, GEC UK, 
MAZDA, MULLARD, RCA, RUSSIAN/SOVTEK/SVETLANA, SYLVANIA, TESLA, THERMIONIC, TUNGSRAM and other rare brands, as 

well as sockets and CRTs. 

BILLINGTON GOLD 

2A3 
6L6GC 
12AX7 
300B 
811A 
845 
6550B 
E81CC 
E81CC-01 
E82CC 
E82CC-01 
E83CC-01 
E88CC 
ECC81 
ECC82 
ECC83 
ECC88 
EL34 
EL84 
KT66 
KT88 

15.00 
9.50 
5.25 

60.00 
12.00 
33.00 
16.43 
5.25 
9.50 
4.50 
8.50 
8.50 
7.50 
5.25 
4.50 
5.25 
4.50 
9.95 
3.60 
9.50 

18.50 

RARE BRANDS 

5R4GY RCA 
5Y3GT RCA 
6BH6 RCA 
6CG7 Yugoslavian 
6V6GT STC UK 
6X4W Raytheon USA 
6336A 
12BH7 Yugoslavian 
12BH7A GE 
12E1 STC/ITT UK 
1:3E1 STC UK 
85A2 Mullard 
837 USA 
5387 Sylvania 

POA 
2.90 
2.48 
6.75 
5.93 
3.00 

66.00 
6.90 

15.00 
15.00 

120.00 
4.50 
8.20 
6.45 

6550A GE USA 
CV4004 Brimar UK 
DG7-32 Tungsram Hungary 
ECC81 Mullard UK (CV4024) 
ECC82 Mullard UK (CV4003) 
ECC83/ECC803S Tesla 
ECC83 Yugoslavian 
ECC85 Tungsram 
ECC86 Tungsram 
EF86 GEC UK (CV4085) 
GZ32 Mazda 
GZ37/CV378 Mullard UK 
KT90 Yugoslavian 
PL519 Tungsram 

SOVTEK 

5U4G 
6L6WGC 
6SL7GT 
5881/6L6WGC 

3.60 ECC83/12AX7WB 3.75 
6.30 EF86 POA 
2.50 EL34G 6.20 
6.30 EL84 1.99 

42.00 
POA 
21.00 
7.50 
POA 
13.13 
2.93 
3.45 
3.45 

19.50 
9.00 
5.93 

24.00 

8.40 

RUSSIAN/SVETLANA 

6550B-2 18.00 
6B4G 19.50 
6SN7GT 3.30 
SV811-3 22.75 
SV811-10 22.75 
Try us for ALL Russlan/Svetlana valves 

SPECIAL OFFERS 

5Y3WGTA Sylvania 
6AS7G Russian 
6AU6WC Sylvania 
6AU8A RCA/SYLVANIA 
6BE6 Brimar/ECG PHILIPS 
6CM7 RCA 
6SN7GT Russian 
5814A ECG PHILIPS 
6350 
6550B3 Russian Zirconium 
7119/E182CC Mullard USA 
7868 iffiscount for quanfitY) 
Russian ECC83 near equrralent (6H2> centre tapped leaters) 
ECC86 Mullard 
ECF80/6BL8 ECG PHILIPS 
EF184 RFT 
EF184 Sylvania 
GZ34 Chinese 
KT88 Chinese tested 

2.93 
2.99 
1.20 
0.75 
1.20 
2.70 
3.30 
2.70 
1.35 

16.43 
9.45 

23.63 
1.80 
2.93 
0.60 
0.99 
1.50 
7.40 

12.50 

You may deduct 33,3% discount for 
one order totalling £600.00 GBP or more 

SOCKETS 

Jumbo 4- Pin for 211, 845, etc 
Jumbo 4- Pin, Gold Plated, for 211 
UX4 for 2A3, 300B, 811A, etc. 
UX4 Large Locking Type for 300B 
B5 UK 
UX5 McMurdo UK for 807 
B7A for 6C33CB 
B7G McMurdo UK, chassis, skirted 
813 ceramic 
Octal McMurdo UK 
Octal PCB, foreign 
B9A Ceramic, skirted, chassis, screening can; Russian 
B9A PCB, gold pins 
B9D Magnoval, chassis, for PL519 
TOPCAP for 2C34, 807, etc 
TOPCAP for 12E1, 5B-254M, PL519 
MATCHED TESTING £2.00 per valve (£4.00 per pair) 

10.50 
13.50 
1.95 
4.80 
POA 
3.60 
3.23 
0.72 
7.50 
1.20 
1.20 
0.90 
1.88 
1.80 
1.20 
2.93 

We manufacture sockets in the UK for use with DA 100. 4212E, F2A, 

EL 156. ML4, PX25. etc. Please ask for our catalogue for full details. 

All items in stock at the time of going to press. Prices in GB Pounds and subject to fluctuation: please check before placing your order. 
Please ask for our free 60 page catalogue of valves and/or our CRT catalogue. Payment is accepted by: ACCESS, AMERICAN EXPRESS. 

DEBIT CARD, JCB, MASTERCARD. VISA, Bankers Draft, Bank Telex, Eurocheque and Cheque (UK only). 
MINIMUM ORDER • UK £50.00 + VAT & Carriage. Export £ 100.00 ( US$150.00) + Carriage. 

3,000 OTHER TYPES OF VALVES IN STOCK! PLEASE INQUIRE FOR ANY TYPE NOT LISTED. 

BILLINGTON  
EXPORT le LIMITED 

1E GILLMANS TRADING ESTATE 
BILLINGSHURST 

WEST SUSSEX RH14 9EZ UK 
TEL: (0)1403 784961 FAX: (0)1403 783519 

VISITORS STRICTLY BY APPOINTMENT PLEASE 



MIRK KLS8 HIGH SENSITIVITY LOUDSPEAKER 

HIGH SENSITIVITY LOUDSPEAKER 

Dominic Baker designs and 

builds a high sensitivity 

loudspeaker using Audax 

professional drive units. 

B
ack in our October 1993 DIY 
Supplement we published the 

design of our second kit 

loudspeaker, KLS2. Using a Richard 

Allan 8m, bass driver and an Audax 

14mm polymer dome tweeter, it was 

impressively sensi:ive, producing 94dB 

for just lwatt of input. To this day. we 

haven't produced a design as efficient, 

due to the lack of suitable drive units. 

And few commercial loudspeakers 

corne close. 

The Richard Allan bass driver used 

in KLS2 was discontinued a while back, 

so we lost our only design capaple of 

producing more than 90dB sensitivity. 

That is until now, and the arrival of 

KLS8. 

For quite a while I've had my eye on 

Audax's range of professional drive 

units, a number of which claim 

sensitivities well above 9CdB, some even 

stretching above the magic 100dB. But 

until production started cn the new 

PR I 25T1 horn loaded tweeter, there 

hadn't really been e viable replacement 

for KLS2 suggesting itself. 

The PRI25T1 is a horn loaded 

version of Audax's 25mm .fabr ic dome 

tweeter, similar to the one we use in 

KLS3. The spec. suggestec a whopping 

97dB, sensitivity along with good power 

handling, so I ordered a pair straight 

Tway. 

To accompany them.1 chose a bass 

driver also from the professional range, 

the PR240M0. This is a powerful 10in. 

paper cone driver with an impressive 

specification. The voice coil uses edge 

wound flat wire on a fibreglass 

reinforced Kapton voice coil former and 

is connected to gold-plated terminals. It 

has a strong cast chassis, and best of all, 

a sensitivity of 95dB. 

With all the right ingredien:s to 

hand, KLS8 was born. It is sensitive like 

the original KLS2, but has greeter bass 

depth and impact. as well es improved 

power handling. 

HI-FI WORLD SUPPLEMENT 



KLS8 HIGH SENSITIVITY LOUDSPEAKER 

found a simple modification that would 

rid the problem completely. The suck-

out is most likely caused by a standing 

wave effect in the cut-outs for the 

screws. This was confirmed, when, after 

a small piece of sticky-back foam had 

been stuck in each, the suck-out in the 

response reduced significantly. 

The suck-out can be removed 

completely by smoothly filling over these 

holes with a black rubber compound, 

following the flare of the horn. This is 

simple enough for those 

of steady hand, but if 

you're the slightest bit 

worried, just stick to 

foam pads. If you do 

decide the rubber 

compound route, be 

especially careful not to 

spill anything into the 

horn and down onto 

the tweeter's fragile 

fabric dome. 

THE CROSSOVER 

TWEETER 

MODIFICATION 

The horn fitted to the front of the 25mm 

fabric dome tweeter increases its 

sensitivity dramatically, from around 

92dB to 97dB. Unfortunately, because 

this horn has to be fixed to the four 

holes in the tweeter's top plate, there 

are four deep recesses in the sides of the 

horn. These cause a deep and sharp 

suck-out as shown in the response plot 

below. 

This suck-out is narrow enough not 

to be too noticeable subjectively, but I 

USE RUBBER COMPOUND 
TO FILL FIXING HOLES 

IN HORN 

,d  , 

CABINET DESIGN 

KLS8 uses a large, sealed or infinite 

baffle enclosure. The cabinet completely 

encloses the rear of the drive unit, the 

springiness of the air in the box 

providing the correct loading. Although 

not as efficient as an equivalent reflex 

design, a sealed cabinet does tend to 

give a tighter, faster bass quality. 

KLS8 is a largish standmounter, its 

cabinet some 501itres in internal 

volume. This gives a system Q factor of 

around 1.1. A Q factor of 0.707 gives a 

nominally flat response, but I chose to 

build- in a little bass lift, just 2dB, but 

enough to provide good punch and 

drive in the bass. Its lower -6dB limit is 

42Hz, low enough to play fundamentals 

well. 

There is a little room for those who 

want to experiment with the PR240M0 

driver. Raising Q to 1.2, reduces the 

box to around 401itres, giving a bass lift 

of 3dB, but a lower -6dB limit of 45Hz. 

Reducing Q to 1.0 increases box size to 

around 701itres, reducing bass lift to 

1dB, but lowers the -6dB point to 40Hz. 

TWEETER CROSSOVER 

Audax's PR I 25T1 horn loaded tweeter 

has a lot of energy concentrated 

between I - 5kHz. A simple 2nd order 

crossover, which gives a useful roll- off 

rate but doesn't compromise efficiency 

badly, and which I wanted to use to 

ensure a good phase relationship with 

Frequency Response 

+5. 

0 

-5 rui 
500Hz 20kHz 

As standard, the horn loaded 25mm fabric 

dome tweeter has a deep and sharp suck-

out at 8.8kHz. I quickly found that this was 

due to the moulded cut-outs in the horn 

profile which take the fixing screws that 

hold the horn to the driver. 

Frequency Response 

500Hz 20kHz 

Just a small piece of sticky back foam helped 

to alleviate the problem, as shown in the 

bottom trace. The top trace shows the 

modified tweeter with the cut-outs fully 

smoothed over. 

the bass driver, wasn't enough to 

control this satisfactorily. To remove 

this lump of energy. I choose to use a 

parallel notch filter (capacitor, inductor 

and resistor in parallel), tuned across a 

wide band. 

With this in place, the tweeter's 

response already looked a lot smoother 

and better controlled. With the simple 

2nd order filter added, the response 

flattened right out, and the correct roll-

off rate and crossover point were set. 

The tweeter then needed a little 

attenuation ( 3dB) to match the midrange 

output of the bass driver, achieved by 

the L-pad resistor network. 

Frequency Response 

500Hz 20kHz 

Next I began on the crossover. A parallel 

notch filter was used first to remove the 

'lump' of energy between I-5kHz and flatten 

the response. 
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KLS8 HIGH SENSITIVITY LOUDSPEAKER 

Frequency Response 

+5« 

0. 

-5 

I kHz 20kHz 

Once the response had been flattened, it was 

a fair'y straight-forward ta.ek to align the 

crossover. A 2nd order design was chosen, 

along with an L-pad resistor attenuator. 

BASS/MID CROSSOVER 

Again, as with the tweeter the bare 

response of the PR240M0 bass driver 

was measured first. It looked promising, 

Frequency Response 

+5 

o 

-5 

50Hz 20kHz 

The bare response of the PF:240M0 was 

promising, in that up to around I.2kHz or so 

it was smooth and flat. Unfortunately, above 

this there were some strong peaks as the 

cone moved into its 'break up' region. 

in that up to around I.2kHz or so it was 

smooth and flat. Unfortunately, above 

this there were some strong peaks as 

the cone moved into its ' break up' 

region. 

Frequency Response 

+5 

o 

-s 

What especially worried me was the strong 

peak (+5dB above the main driver's output) 

at 3kHz, right where the ear is sensitive to 

sharpness. Again I used a parallel notch 

filter, which reduce this peak from +5dB to 

-3dB below the driver's main response. 

This results in a lumpy response that 

can be heard as a roughness, but isn't 

normally a problem because the 

crossover is set to roll- off the response 

before the break up region. In this case 

though, the strong peak (+5dB above 

the main driver's output) at 3kHz, right 

where the ear is sensitive to sharpness 

could not be suppressed sufficiently with 

a 2nd order filter. 

So, again I used a parallel notch filter, 

this time tuned much more sharply by 

omitting the resistor (the resistor in the 

tweeter section widens and shallows the 

notch). This reduced the peak from 

Frequency Response 

+5 

0« 

-5« 

50Hz 20kHz 

Next, to completely remove the influence of 

these peaks, I used a 2nd order filter. The 

first visible peak dropped to around I 5-20dB 

below the main driver's output, ensuring a 

smooth sound. 

3.3Q 

+5dB to -3dB below the driver's main 

response, ie. attenuated it by 8dB, 

enough to keep it well below the main 

response. 

With the addition of the 2nd order 

filter, the cone's break-up region was 

removed, leaving a smooth and flat 

response below. The first visible peak 

dropped to around 15-20dB below the 

main driver's output, ensuring a smooth 

sound even at high levels. 

IMPORTANT 
NOTE 

It may be tempting to use different 

components to those specified for 

this design, ie. different grade 

capacitors, thicker wire gauge 

inductors, but don't. The notch 

filters used rely on the 

characteristics of the components 

to work properly. For example, the 

resistance of the inductor in a 

notch filter affects its performance. 

You are likely to unbalance the 

sound for the worst if you use 

different components to those 

specified. 

8.2µF 3.3S2 

0.5mH 

 II  
1.51.1F 0.1mH 15Q 

2.85mH 

1 01IF 
 II  
II 

 rYY)   PCY) 

 T-

0.315mH 

12µFT  



T-VAC 
Amplifiers now available from 

Vintage Audio 
TA-801 50 watt per CH Integrated Amplifier using 

4xKT88 Push/Pull. Available factory direct at 

special launch price of rclqg ---- (first 25 units only). 

Price includes the following 

1) Free delivery in UK 

2) Optional interest free credit 

3) 3 year warranty 

4) Spare set of output valves 

For more information please call 

Tel/Fax (+44) 01734-451737 

VISA/MASTER CARD ACCEPTED 

We have been appointed Exclusive UK 

distributors for TOP International range of Valve 

Amplifiers. We are now seeking to appoint sub 

distributors and dealers for this exciting product 

range. Please call us for more info 

Tel/Fax (+44) 01734-451737 

TECHNICAL & GENERAL 
Some Necessities - From the Original Classic Turntable Specialists 
Connoisseur 

BD1/2 Drive Belt 10.25 
BD1/2 Motor Suspension kit 13.95 
SA11.2 Headshell 16.75 
SAU.2 Connecting lead 15.95 

Garrard Slangard_Mogels 

Wired arm tubes from 12.75 
Cartridge carriers ( sliders) 10.25 
Idler Wheels 9.85 
01/401 Transcription Models 

Original Thrust pad assembly 10.25 
Original Idler tension spring 2.95 
Original Speed control disc - 401 13.75 
Xeroxcopy Owners Manual 301 incl full size 
mounting template 7.85 
Xeroxcopy Owners Manual 401 incl full size 
mounting template 5.70 
Replacement Intermediate drive wheel 19.95 
Replacement 301 control knobs 
On-Off/Speed select pair 20.25 
Replacement 301 suppressor unit 5.65 
Replacement 301 motor pulley 
(-2%), (- 1%),(Std), (+ 1%) 
Replacement 301 Chrome plated mounting 
bolts 

Recommended Lubrication set-
early 301/standard 301/401 - please specify 

Gold ring/Lenco 

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

Thorens 
TD,124 series 

Idler wheel - original 27.50 2.85 
Idler wheel - our redesigned replacement 15.35 2.55 
Drive belt 15.25 1.85 
Chassis spring suspension 
(replaces mushrooms') 13.85 2.55 
150/160 series 
Drive belt 10.25 1.85 
Suspension springs (- 1%), (Std),(+1%) set 11.85 2.55 
Suspension bushes set 12.50 2.25 
ArmboardS for most models from 16.90 2.55 

Cecil Watts Dustbugs/Parastats/ (spares incl. Preener wicks) 
Cartridges and styli for 78s & Mono LPs in addition to current Stereo LP 

TECHNICAL & GENERAL PO Box 53, Crowborough, 
E.Sussex, TN6 2BY Tel:- 01892 654534 

P&P 
1.85 
2.45 
2.55 
3.55 

2.55 
1.85 
2.25 

2.25 
1.85 
2.20 

1.85 

1 85 
2.85 

2.55 
2.25 

each 12.65 2.25 

set 4.70 2.25 

5.60 1.85 

2.85 
1.85 
3.85 
2.55 
1.85 

Riverside Audio 
18, Riverside. Cambridge CB5 8HL. Telephone/FAX: (01223) 512253 

Our am at Riverside Audio is to enable the 
home constrictor to build valve amplifiers which 
combine superb sound quality with the 
professional finish of the best high-end products 
- at a low price. Our rigorous and conservative 
designs ensure that you get long and trouble 
free service from your amplifier We otter our 
amplifiers in various forms, from circuit designs, 
through printed circuit boards, to full kits and 
even fully assembled amplifiers for those who 
cannot wait to listen to them. 

flte Fliverside 4040 is our integrated 
amplifrer lt features dual mono construction and 
has five line level inputs and both 411 and 81/ 
outputs. The output stage is configured in the 
classic McIntosh connection. which gives stable. 
wide- band operation even with difficult 
loudspeaker loads. The stainless steel chassis 
arid transformer cover are hand polished to a 
mirror finish, and come with a semi-matt black 
valve cover. 4xEL34. 4xECC83. 2xECC82. A full 
desaiption, including circuit diagram, is given in 
the 4040 reference manual. £6.50. Kit £780, fully 
assembled £995. 

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

Stereo amplifier circuit board : board only 
£49.50; component pack ( including valve 
bases), add £63; populated board £ 125; full 
valve set. add £45. Power supply board : board 
only £20.50: component pack. add £44: 
populated board £66. Input board : board only 
£15 50. component pack, add £16; populated 
board £33 

The output transformers are configured for 
the McIntosh connection and have excellent low 
frequency response and a primary reflected 
impedance of 380011. Full connection 
instructions provided. Price £70. The mains 
transformer is wound for dual mono 
construction, as this gives superior isolation 
between channels which sharpens imaging and 
eliminates inter-channel ground loops in the. 
amplifier. Primary 0-230-240V. Secondaries 
2x295V@0.25A (0.4A int.), 2x7OV@30mA, 
2x6.3V@5A. Price £60. Other pnmay voltages 
can be supplied to special order. Data sheets 
giving connection diagrams, specifications, as 
well as circuits for using each transformer. £2.50 
each. 

The chasse, comprising man chasse and 
transformer cover, is hand polished. welded 
1/16 stainless steel - NC machine tooled for a 
perfect fit and dean finish . Each kit also includes 
a mesh valve cover and baseplate, finished ,r1 

semi matt black Price £310. Also available in 
mild steel finished in black. £ 195. For those who 
wish to use one of these high quarry chassis for 
their own projects, details of the chassis are 
given in the 4040 reference manual, £6.50. 

Connector- kit: twelve gold plated phono 
connectors, two sets of loudspeaker terminals. 
an IEC mains socket with integral fuse and 
switch, and an IEC mains lead with fitted 13A 
plug. £51.50. Cable kit all cables required for the 
4040. £6. 

The Riverside P2 phgpg preamplifier is 
designed to partner the Riverside 4040 for those 
who enjoy the vinyl sound. Equalization is 
provided for moving magnet output to line level. 
The P2 features a high accuracy feedbadt RIM 
equalization drcuit. ensuring a natural tonality, a 
regulated high voltage supply per channel and 
cathode follower outputs 3xECC83. 1xECC81, 
2xECF80. Full details and circuit diagram in the 
P2 reference manual. £6.50. Kit £225, fully 
assembled £275. 

Technical specification: 471til input 
impedance, lkt1 impedance output for driving 
long interconreds. 
Stereo circuit board: board only £25: component 
pack, add £37.50: populated board £70: full 
valve set £20. 

The mains transformer is wound for dual 
mono construction and is toroidal for low leakage 
flux. Primary 0-230-240V. Secondaries 
2x295V@20 mA, 2x6.3V@0.45A. 16V@1A. 
Price £30. Other primary voltages can be 
supplied to special order. These transformers 
are also suitable for power supplies in 
preamplifiers and other lire level valve circuits-
see data sheet for details. £ 250 

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

Connector kit: four gold plated phono 
connectors. IEC mains socket with integral fuse 
and switch, and IEC mains lead with fitted 13 A 
plug. £ 15. 

We normally ship within three working days. 
If we do not have the tern in stock we will advise 
you of expected delivery and confirm before 
despatch. P&P (in UK): £2 for each pail of £40, 
maximum of £ 10; manuals free of charge. 
Assembled ands despatched by couher free: 
courier senhce on other items £ 10. 

Write, phone or FAX for a catalogue sheet 
of the full range of Riverside products. 

RESTORATION OF CLASSIC EQUIPMENT 

Electronics engineer (Degree/MAES) with over 40 years 
experience and specialist knowledge of Quad, Radford, 
Leak, Rogers and Amstrong, etc. Extensive facilities 

enable original standards with detailed reports of work 
carried out. Apparatus is demonstrated prior to clients 

departure. Available 7 days a week. Valve testing a 
speciality. 

Circuit Data of Classic Equipment on offer... 

PLEASE ENQUIRE 

Electronics Engineer and Consultant 
Tel: 0181 504 5467 Woodford, Essex 

Falcoiiikcoustics Ltd 
Felcon Electronics Falcon Components 

New Audio Amateur reprint;published on CDROM of 
Radiotron Designer's Handbook by Langford-Smith. 

New and updated FOCAL State of the Art' Kit Designs. 
FOCAL 'In-car' & JMLab Speaker Systems. 

Increased range of SOLEN 400v & 630v Polypropylene capacitors. 
DRIVE UNITS: by FOCAL, and a pick of the best from other manufacturers 
CROSSOVER NETWORKS - Active & Passive, Components, Accessories. 

Large range of Capacitors: + Falcon Custom-wound Inductors. 
AUDIO AMATEUR PUBLICATIONS 

Loudspeaker Design Cookbook 5. Recipes Cookbook, Mallard Valve Circuit, plus lots more in Pd_ 
Back year sets of Speaker Builder, Audio Amateur & Glass Audio, plus the Audio Anthology Set. 

COMPUTER PROGRAMS 
Large selection of Programs available from the very comprehensive Liberty AudloSulte test program 

via AIRR and LoudSpeaker Ver.6, BassBox 5.1, to the basic Bullock/White Boxresponse. 
Also the IMP FFT Test Kit, the MItey Mie Kit and MIc/Preamp kit for Audiosulte or AIRR 

Send for our FREE price list PL25a. Just send a large S.A.E. (38p stamp) or US$2 bill overseas. 
Europe US$1 bill or 3 International Reply Coupons ( IRC) to-- ( Dept HFW) Tabor House, 
Norwich Road, MULBARTON, Norwich, Norfolk. NR14 8JT Tel. (01508) 578272 
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KLS8 HIGH SENSITIVITY LOUDSPEAKER 

BUILDING KLS8 

The cabinets for KLS8 are made from 

18mm MDF, which is strong and easy to 

machine. It is easier and far quicker to 

cut the holes for drive units and terminal 

dish before you start to glue the cabinet 

together. It also reduces the amount of 

dust inside the cabinets which can find 

its way into the open voice coil of the 

bass unit. and eventually cause rubbing. 

The plans below show the general 

construction. Remember to do a dry run 

first to check that all the panels fit snugly 

together. In my case, even though the 

MDF was cut by a professional 

woodworker, it had to be sanded to size 

for a perfect fit. 

Using Evostick Resin-W, apply the 

glue to the edges of the panels. They can 

then be slid into place, their 18mm 

thickness being enough to stand steady 

without panel pins. Any excess glue that 

oozes from the joins can be wiped away 

lightly with a damp cloth. 

To ensure that the panels are firmly 

pressed together, either place suitable 

heavy implements 

on top of the 

cabinet, or use 

thick, stretchy 

carpet tape 

wrapped around 

the cabinet to pull 

the pieces 

together. After 

this last step, 

check that the 

cabinet is square 

and that all the 

sides are flush. 

The glue should 

still be wet 

enough to allow 

the panels to be 

gently pushed into 

line. 

Once the glue 

is dry - overnight 

is normally 

enough for it to 

reach full strength 

- the cabinets are 

ready for their 

internal damping 

to be fixed into 

place. Carpet felt 

should be glued 

onto the sides, 

290 

top, bottom and back of the enclosure. 

The whole cabinet, is then lightly 

siuffed with long hair wool, to further 

absorb reflections and reduce the effects 

of standing waves. The long hair wool 

normally comes in knotted bundles, 

tease it out gently for best effect. Of 

course, you are free to experiment with 

other forms of panel treatment: BAF and 

Deflex pads for example. But we find 

that the combination of soft carpet felt 

glued to the panels together with long 

hair wool stuffing to be extremely good, 

as well as being cost effective. 

Mount the crossover on a separate 

board, a piece of ply wood is ideal. 

Because inductors, being magnetic 

components, have a field around them, 

they need to be spaced well apart and at 

rignt angles to each other to minimise 

inauctive coupling. The components can 

be fixed to the crossover board with 

PVA glue, but 1 find a hot-melt glue gun 

holds them in place just as well, but the 

glue is more easily removable. 

The drive units can now be soldered 

to the wires from the crossover and 

screwed into the front baffle. The 

tweeter should have wires attached 

using slide-on terminals to prevent heat 

damage from a soldering iron. A foam 

gasket made from draft excluder (you 

can get it in any hardware shop) should 

be stuck to the rear of the drive unit 

frames where they mate with the 

cabinet, to give a good air-tight seal. 

TESTING 
A simple test to reduce the risk of 

any damage to your amplifier when 

you first plug in, is to check the 

0  DC impedance of the loudspeaker 

using a simple multimeter. Using 

the resistance setting they should'•,. 

measure around 712 across the ' 

terminals. This simple test will 

indicate a short with a reading 

below 1 Si 

KLS8 CABINET - 18MM MDF 

FRONT/BACK 

650 

290 

TOP/BOTTOM 

290 

BRACE 

254 

324 

100 

SIDES 

614 

324 

100mm long brace of 
18mm MDF across cabinet 

170 

305 

V 

HI-FI WORLD SUPPLEMENT OCTOBER 1996 



Audio Kits and factory assembled units use the vey best audiophile conponents in 
'nt designs by the renowned John Linsley Hood to give you unbeatable penance 

.1 unbelievable value for money 
tnIK grays led the field tor easy hone ease on Is pmkssional standards, even in 

- sixties w were using easily assembled posted Cents when Heathltil in America were 

using tagboeds! Many years of emerience and innovation, going back to tile early 
sdale and Bey classics gibes us incomparable design expertise in Me needs oldie 

- construcla, Ile current range of Hart Ws is &signal lo give you all lite components 
.matching ersemble of audio excellence 

11100 AUDIO DESIGN 80 WATT POWER AMPLIFIER. 
'n tanrstic John Linsley Hood designed amplifier is the flagship of ow range and Me 
'-:1 paneftine for your ultimate » system This kit is your gay to ge IX perlonnance 

' rein basemen prices. Unique design Kuhns sich as fully FET staleised poser 

fps ytnf On athellet Wsrld Class pedsht^anne eh 5'31/-1 ?^1 'T'SDarency 

:Jed inputs, with ALPS precision Blue Verb« low-noise volume and balance controls 

-ofruction rvery simple and entomb!, velt all the difficolf ear done tor vu: even tr. 

Al' 
11100-SC 
AI' 
11100M 

10100CM C 

11400 AlIOLOPHOT PREAMPUFIER • 

• . tonctu LL:put Lc: ivy; oruces Lc-Z iong line drive Wild), 

f 395.21 

£499.21 
£333.62: 
£422.62 
£261.2 

£329.20£  
4.50 

£5.50 

f343.49 
614XT ! with Tri-range lone controls £9 8.41 

CHIARA SINGLE ENDED CLASS A HEADPHONE AMPLIFIER 

e output tor those many anplihers k I do nol have one. Easily installed w Or special 
• evetwity the unit draws its power from our new Andante Ultra Hige, Duality linear 

Cal supply. Housed in the neat, black finished, Hail minibus it features the wice 

.,ncy response low-distortion and 'musicality' that one associates ¡kith designs from 
•--,ovirlld John Linsley Hood. Pre-terminated interconnecting leads and PCB mounted 

,ts prowl supph, polo* reversal and on-boarcl drgnostics provide esual indication 
poly lire integrity Volume and balance controls re Alps Blue Velvet' components. 
, rsilybuilL men by beginners, since all components ht directly on tie single minted 

board and Mere is no conventional wiring ittutsmer. Re kit has very detailed 

and even comes wir a roll of Hart audiograde silver solder dean also be 
• ' -,Jiy assented and tested Selling Mr less than retort cost °fall Me 

cgs,ff#etought separately, Montt represents incredible 
value tor money and mates an altracthe and harmonious addition lo any 
hifi system 

f109.50 
K2100SA • .reS Audiophile wrsion will 

f112.46 
A2100SA Factoly Assembled and Teed Chiara, f149.46 

Hart Audio Kits - 
Your Value for Money Route to Better Sound 
2 Penylan Mill, Oswestry, Shropshire, UK. SY 10 9AF 

Phone 01691 652894 Fax. 01691 662864 
13565 ' AtwitePoeeSi.ØyIÚítosu9 £85.42 
43565 , Assembir and Tested 'Andre £128.42 

Special Otter, Both Units in Kit Form together. with SA version 'Dram with : • 

DC Supply lead ONLY f184.92 
Factory Assembled and Tested ONLY f26f . 88 

11450 MAGNETIC PICKUP PREAMPLIFIER KIT features a totally discrete component 
roplernentancr• arthIne supeor sound °Cie Shunt Feedback concept High quality 

comporents fitting to an advanced double sided printed circull board make this a product at 
the leading edge &technology tied you *ill be proud to own. Nmetheiess with °instep by 
step instructions dis very easy and satisfying to assemble The highs. r current consumption 

or this unit means lhat it is best powered by our new Infanta Audio Pone Supply dealt 
an advanced piece of technology in a matching case This supplies> superbly smoothed 
and stabi Used supply fines needed by ny sensitive panel/tier and features a fully potted 

Hi-grade toroidal transformer along with a special limited shift earthing system tor hum 
operation Ile 0450 is suitable for all moving coil and moving magnet transducers this 

unit is especially recommended for and will extract the MY best from the modern 

generation of low output high quality moving coil transducers 

This magnificent kit cones complete with all parts ready to assemble inside the fully 
tisis/red 228x 134 x 63mm case Comes with lull easy to follow instructions as »egos 

the Hart Guide to PCB Construction, re even gwow in enough Hart Audiograde Silver 
your kill 

K1450 5 Kit 

K1450SA..ccohile Kit 

Why nd buy the revriols and contuction manual th, - 
how easy de to build your own equipment the HART 

rorru,L, 

ALPS Blue Velvet PRECISION AUDIO CONTROLS 

MANUAL POTENTIOMETERS 

2- Sang 10K.5O•K c: 100K Log 

2-Gale! 101( Special Balance, MO crosstalk and zero centre 

MOTORISED POTENTIOMETERS 
2-Gang 20K Log Volume Cordrol 
2-Gang 10K HD Special Mare, zero closslal k and less lhan 10% loss 
pose? 

f111.51 

1133.01 

f15.67 
£16.40 
£17.48 

£16.20 

f 26 98 

SOLDERING 

The size of modern corrponents mate the right soldering eguipmen t essentia lot good 
mugs belting e oiler we actually user our own *Y13119991 Ste odds lathe 
lull rave 

86431XS240ANTIY 240v 25ir Soldering frog llis is de idad Alutporpose iron as 
Its e bil is designed to totally surround re Wren I Meng the best heal Bader. 11b% 
excelkwl design also meals A/although it r small and hrdy 

corloonents its healing capacity is &ileitis's larger irons of cc- .-
Excelent Value. . fg 03 
845-08094 Lehhee Soldering Iron Stand. This has provision lot eh-
sponge for bit wiping £3.95 

HART SUPER AUDIOGRADE SILVER SOLDER 
Hart &me r Audiograde Silver Sorer has been specially emulated I« the serious 

audiophile Not only does it ghe beautiful easy-to-me joints but it is designed to melts! 
nos cd soldering terrreratures avoiding Me possibility of thennal damage to comp 

o r the need for special high temperature irons A very low residue hue makes perlec, 
easy bu I eliminates the need lor boNd ckaning ate' assembly 

845-007 3mtis 22SWG in Hait Mini Tube. 1190 
845-008 wog. Reel Special Valve Grade, 20swg rue 
845-009100g Precision PCB Grade. /big. 114.75 
845-110 100g Reel Superfine 24sieg for ultra precise control and easy working f21.45 

32W VALVE AMP TRANSFORMERS 
Speciar set toroidal transformers. 2 output I mains tor ine "Hot Audio Power" valve 
amplifier design described in the Oct 1995 issued Wireless Wore Total HI 484 
Special price for Ile set f99 
Post £8 
Ph5t,5-5, h £2 

TECHNICAL BOOKSHELF 
"AUDIO ELECTRONICS" . 
Non ,±721Oeiy •e-reon Dy the oia,Ster hirnsell this new DOOn COkerS lhe of,Cle 
techniques and equipment in tape recording, tuners, power output stages digital rib: 
instruments and loudspeaker crossover systems. 

£18.99 • 
"THE ART OF LINEAR ELECTRONICS." 21. Linsley Hood 

O book Learn how to read circuit diagrams and 
assy 1 k' frc. ,n1 Thn <h^dard 

HART Exclusive,' FREE amendments sheet with each copy. 
"THE ART OF SOLDERING" 
At 

"ACTIVE FILTER COOKBOOK' Lancet 
All tnc ;L: ' „,iculatron on prcs. 

Cense! • band-pass fillers using  Chebysley and Buttenvorth. topologies 
0074 
"NOW TO USE OSCILLOSCOPES 4 OTHER TEST EQUIPMENT" 
Bi 
"THE LOUDSPEAKER DESIGN COOKBOOK" 

ELECTROSTATIC LOUDSPEAKER DESIGN AND CONSIIIKTION 

how each alleas performance 
9116 
"THE ELECTROSTATIC LOUDSPEAKER DESIGN COOKBOOK" 

£16.95 • 

an' 

£19.95' 

£25.95' 

£1995 

amplifier suitability. A lull chapter also covers transmission line moles en,", 
ISBN ' 882F90 ge ' f24.95' 
"BULLOCK ON BOXES" Bullock Ill with Robed While 

• • 'rentsted in loudspeaker enclosures theme; • 
-!,deted as one of the • 

£11.40 
LOUDSPEAKERS: THE WHY AND HOW OF COO/REPRODUCTION" 

roc 
£8 95 

VAL VED EARLY CLASSIC BOOKS 
THE vn BOOK 

£17 95 
VALVE AMPLIFIERS 

£24 50 
MULLARD TUBE CIRCUITS FOR AUDIO AMPLIFIERS 

£1395 
11E111WAMS011 AMPLIFIER 
From Ap' ' 

£6.95 
AN APPROACH TO AUDIO FREQUENCY AMPLIFIER DESIGN 

£18.95 
AUDIO ANTHOLOGIES, collected articles from Audio Engineering magazine. Six 
volumes covering the days when audio was young and valves were king! All 
edited by C.G.MeProud. All are f13.9S. 
VOL 1 
- ?.'nersandspeakers -

'om 1947 - 1949 BUMP 
VOL 2 

1952 BKAA3, 
VOL 3 

- 952-1955, ,'.p..,',,-., To , 
o for an output transfomerless 25 Watt va/ve arrehler 8101$13, 

VOL 4 
:Ties kom 1955 - 1957 Deser tor 12 aops aol preamos and 6 loudsp• 

• 1.17s 

VOL 5 
1958 9 BID1435 

VOL 6 
5 

"AUDIO ANTHOLOGIES" 

"PRINCIPLES OF ELECTRON TUBES" Herbed J Reich PH D 
Reprint c a 1941 tottOcck c." the aorlongs ol valves The used valves in crass A. AB. B. 
and C operation is covered with sample circuits, topologies and distortion 
BKAA. r12.95 
SPECIAL OFFER. m all book orders over fl 5vve will s,:o. . FREE . 
Li • ! • ;"DVii 4otica,,, P.; • • 
Postage on books is £2 0.50 tor heavy books with 1 £4.50 
tri , No waiting!. All listed books are normally in stock!. 

£79.00 

Ordering your HART kit is easy, simply post, telephone or fax your order anytime. Let us know what you require. with your name, address, cheque or credit card number and 

expiry date. Your daytime phone number is useful in case we need to get back to you. If you need further information on our kits just ask our FREE lists. Overseas order are 

.velcome and we can send anywhere in the World. Post on UK orders up to £20 is £1.50, over £20 - £3.50. Express Courier £10. 

QUALITY 

AUDIO KITS 

24hrs SALES LINE 

01691 652894 

ALL PRICES 

INCLUDE 

UK/EU VAT 



KLS8 HIGH SENSITIVITY LOUDSPEAKER 

PARTS LIST 

DRIVE UNITS 

BASS/MIDRANGE 

TWEETER 
PR240M0 

PR I 25T1 

CROSSOVER 

COMPONENTS 
R I 

R2 

R3 

C I 

C2 

C3 

C4 

LI 

L2 

L3 

L4 

3.3S2/ I OW 

3.312/ I OVV 

1512/10W 

I.5pF Solen 

8.2pF Solen 

12pF Solen 

10pF Solen 

0.5mH 
0.71 mm wire/air core 

O. I mH 

0.56mm wire/air core 

2.85mH 
I mm wire/ferrite core 

0.315mH 

0.7 I mm wire/air core 

SOUND QUALITY 

Eschewing my favourite session 

starter, the Sons of Champlin, I dipped 

my toe into the waters of the choral 

music contained in The Golden Age 

Volume I - Europe, which Peter 

Herring reviewed last month. Tonal 

colour and separation were both good 

- identifying individual voices in the 

polyphony was easy. A broad 

soundstage gave the different vocal 

parts room to intermingle without 

becoming confused, and captured the 

setting of St. Jude's on the Hill clearly. 

Of a rather less subtle nature was 

the dance music of Total Eclipse 

Volume I. Throbbing, artificial bass 

lines and frostily clinical electronic 

percussion gelled to produce a stirring 

performance, literally, as my internal 

organs started getting involved in the 

music at high volume levels. The 

Audax I Oin, drivers remained stable 

and clean even running flat out 

tracking the drum machine beats of 

'Nautilus'. 

Still grinning from elevated 

adrenaline levels, I popped a copy of 

Orffs Carmina Burana into the 

Audiolab 8000CDM/Da Capo 

combination. I couldn't resist a splash 

of old faithful, so '0 Fortuna' found 

itself on repeat for a while. The more 

natural constituents of this CD didn't 

possess quite the same dynamic 

impact as the wholly artificial 

'Nautilus', but packed an impressive 

punch nonetheless. The music's air of 

mystery and awe-full power, 

emphasised by the orchestral 

pyrotechnics, permeated KLS8's 

suitably edge-of-the-seat rendition. 
Jon Marks 

MEASURED PERFORMANCE 

Our KLS8 design has a smooth and well 

mannered frequency response. There is a 

slight reduction in energy at the crossover 

point where the 10in, bass driver only just 

manages to get high enough to meet the 

horn loaded tweeter, but it does get there. 

It is possible to fill-in this gap by running the 

bass driver higher, but at the expense of 

some roughness from break-up. 

There's good bass output from KLS8 

too, something that can be a struggle with 

sensitive designs, where the trade off is 

normally stronger. KLS8 is an infinite baffle 

design, which helps here. Low bass rolls off 

slower at - 1 2dB/octave rather than - 

24dB/octave, so there will be more low 

bass output adding weight to the sound. 

Best thing of all about KLS8 though, is 

its whopping sensitivity. Supplied with just 

I watt (2.83V) of pink noise signal they'll 

deliver back 93dB sound pressure level. 

You'd need four times as much power to 

get t he same sound level from a typical 

87dB sensitivity loudspeaker. 

Overall impedance measured 8.612, 

suggesting they are an easy load too. The 

impedance curve confirms this, staying well 

above 612 across the whole audio band. 

There is an impedance rise through the 

midrange, reaching around 2011 just above 

IkHz. But this shouldn't be a problem even 

for zero feedback designs. KLS8 should 

match just about any amplifier. In a small 

room where high levels aren't required, just 

Swans. should give adequate sound level. 

DB 

Frequency Response 

+5 

o 

I 2Hz 

Impedance 

8 

o 

20kHz 

0.5 10 20 SO 100 lk 20k 

THERE IS A DRIVE UNIT PACK AND KIT AVAILABLE FOR KLS8. 

PLEASE SEE PAGE 74 IN THE MAIN ISSUE FOR ORDERING DETAILS 
OR CALL WORLD AUDIO DESIGN ON TEL: 0171 289 3533 
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KNOW YOUR PENTODES 

KNOW YOUR  
Andy Grove introduces you to the pentode valve and its varients. 

D
espite today's fascination with 
triodes, output pentodes are 

still the most widely used form 

of thermionic power device for audio. 

But before considering their anatomy it 

is necessary to take a look at the 

pentode's ancestors, the tetrode and of 

course the triode. 

In the early days of radio a valve was 

needed which possessed good 

characteristics at radio frequencies. The 

triode suffers from the ' Miller Effect', 

which causes a multiplication of the 

effective anode to grid capacitance, by a 

factor of the stage's gain. Also the 

inherent electrostatic feedback 

mechanism in triodes between anode 

and space charge reduces the maximum 

attainable gain. 

The answer to these limitations was 

to put another grid between the control 

grid and the anode and connect it to a 

fixed DC potential. The extra grid 

forms a screen (hence the tetrode's 

other name, the screen grid valve) 

between anode and control grid, 

blocking the electric field. Miller Effect is 

reduced and gain increased; yippee... 

well not quite. 

Tetrodes were great for small 

signals, such as in RF amplifiers, being 

reasonably linear. But this was only over 

a limited range of anode voltage, 

making them unsuitable as power 

devices. The problem is 

'secondary emission'. This effect 

happens suddenly at a particular 

anode voltage for a given screen 

voltage causing a sharp ' kink' in 

the characteristic. 

Obviously, such a kink would 

be catastrophic for linearity in a 

power stage. Philips came up with 

the answer in 1927 with the B443, 

having patented the idea in 1926. 

They put another grid between 

the screen grid and the anode, this 

time connected to the cathode or 

a similar ground potential so it 

was negatively charged. Secondary 

electrons are reflected back to the 

anode and the kink is reduced or 

removed. The grid was named the 

'Suppressor Grid'. 

Without the kink in the way the 

Pentode (a valve with 5 elements) could 

give a large un-distorted voltage swing and 

pass a large current at low anode voltage, 

making it more efficient than a comparable 

tetrode. High sensitivity, making it easy to 

drive, along with high efficiency, giving 

more power for the pound, was a recipe 

for success and the pentode more or less 

eclipsed the tetrode. 

There is another output valve 

commonly called the 'beam tetrode' or 

'beam power tube', developed by RCA 

to get around the Philips patent. In 

these valves there is no suppressor grid, 

but a pair of plates form the electron 

stream into a tight beam onto the 

anode. The various elements in the 

valve are specially arranged to eliminate 

secondary emission induced kinks. 

Generally, a beam tetrode is more 

linear than a similarly rated pentode and 

posseses a sharper ' knee' which 

produces less odd-order distortion. 

These beam valves were more or less 

restricted to the U.K. and the U.S.A. 

European manufacturers like Philips 

screen grid 

control grid 

TETRODE 

The tetrode has a screen 
grid between the control 

grid and anode of the valve. 
This reduces Miller effect 

and increases gain 
compared to a triode. 

(who own Mullard and the Pentode 

patent), Telefunken, and so on, only 

really produced output pentodes. 

Pentodes and beam tetrodes are a 

good place to start experimenting as 

they are generally cheaper than decent 

sized triodes, which allows a realistically 

powered amplifier to be built on a 

budget. Their greater sensitivity reduces 

the number of valves needed, but as a 

downside pentodes produce more odd-

order harmonics and because they have a 

high internal impedance require feedback 

for satisfactory speaker damping. 

There are plenty of circuits available 

for the following selection of pentodes. A 

word of warning though; Mullard 

especially played the specification game to 

the full, quite often rating their valves at 

the limit. Modern day valves won't 

withstand the same punishment, and even 

original EL34s were prone to blow up if 

used at MuIlard's maximum 

recommended conditions. Also, they 

seemed to be a bit creative when quoting 

power outputs on their valves, so don't 

be disappointed when you can't get the 

powers stated in the data books. Just be 

philosophical and make the best of it. 

Many thanks to Billington 

Export, Tel: 01403 784961, for 

supplying the valves pictured. 

BEAM TETRODE 

beam plates 

screen grid 

control grid 

The beam tetrode 
has a pair of plates 
which form the 

electron stream into 
a tight beam on 

its anode. 

PENTODE 

suppressor grid 

screen grid 

control grid 

Philips added a 
suppressor grid 
to the tetrode. 

This Pentode was 
more efficient 

than the tetrode. 
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KNOW YOUR PENTODES 

PENTODES  
The EL34 
The EL34 is the classic output pentode, 

designed by Philips/Mullard. Its 25W 

dissipation and high power output made 

it very successful; I can't imagine just 

how many have been used in Marshall 

guitar amps alone over the years! EL34s 

were rated for an output of 100W in 

push-pull Class B, with 800V on the 

anodes. The well known Mullard 5-20 

circuit used EL34s to give 35W in Class 

EL34 

AB, and the superb Marantz 8B which 

was based on the 5-20 used ' 34s as well. 

The Unison Research Simply Two uses 

one per channel in single-ended mode. 

There have been a few variants over 

the years as versions were made by 

several manufacturers, including the 

The 6L6 and its 
cousins 
The 6L6 was one of the first beam 

tetrode valves. It began life with a 

dissipation of I9W and a metal 

envelope. The grown up 6L6GC had a 

fat glass envelope and a dissipation rating 

of 30W. The 6L6 was, and still is, a very 

popular valve. In fact it's probably the 

most popular audio power valve ever. 

Siemens EL34, the G.E. 6CA7 and the 

Gold Lion KT77. Some of these had 

reliability problems such as melting glass 

(Siemens) or internal short circuits 

(some Mullards), and the valve 

underwent considerable development 
during its life. 

The EL34 is quite often used in 

"Ultra Linear" mode which has an 

influence on the overall sonic flavour of 

the output stage, creating a rounder 

quality, but possibly removing the 
edge from transients. Generally 

EL34 amps have a warm 

sound with strong bass 

and a sugary treble, 

and can be very 

musical if the 

circuit is well 

executed. 

The 

6CA7 

and KT77 

are beam 

tetrodes and 

seem to be more 

dynamic in their presentation. In 

cathode bias amps they can be fitted 

without modification in most cases, re-

biasing may be necessary in fixed bias 

amps. 

Modern Chinese and Russian valves 

sound good, but 

aren't as rugged as 

the original 

valves. The 

early 

Tesla 

EL34s 

were 

excellent, 

but the new 

ones don't have 

such a good 

reputation so don't go 

for the 100W Class B job. 

Class A operation at low 

voltages is best for reliability and 

sound quality. There are several 

versions of modern ' 34s. The current 

Russian ones include a copy of the 

Siemens type and the 6CA7 beam 

tetrode. Golden Dragon make the EL34 

and the higher grade E34L so there is 

plenty of choice. Perhaps the best way 

to operate EL34s would be in a 5-20 

with reduced H.T., say 350V. Use a 

330ohm cathode resistor per valve. 

Expect around 20W with a 6.6k 

transformer. 

All manner of amplifiers have used 6L6s 
over the years, including the original 

McIntosh circuit and the new Rogers 

E20 and E40 amplifiers, and of course 

most American guitar amps. 

As there are many variations on the 

6L6 theme it is important to identify 

which type is used in your amplifier and 

replace with valves of an equal or higher 

rating. One of the best modern 

replacements is the Sovtek 5881 which 

is very rugged and can replace most 6L6 

types without modification. The only 

downside is that compared to, say, the 

Golden Dragon 6L6GC, power output 

will be reduced by approximately 20% 
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xma 
BLACK BOX RANGE KITS 
A range of easy to assemble solid state kit 
amps, with fully tested and fitted printed circuit 
boards. If you are competent with a soldering 
iron these kits should be no problem. A full 
rebuild and sort out service available. 

APIO 
APIOX 
AP30 
AP50 

A60 
A70 
A80 
P50 
P90 
DACon (senior) 
DACon (junior) 
Phono I 
Phono 2 
P.S.U. 

Personal Amplifier f I 30.00 
Integrated Amplifier LI 50.00 
Integrated Amplifier £230.00 
Integrated Amplifier £320.00 
Phono Stage Fitted £70.00 
Stereo Power Amplifier £300.00 
Mono Power Amplifier £570.00 Pair 
Mono Power Amplifier £880.00 Pair 
4 Input Pre Amp £180.00 
6 Input Pre Amp £240.00 
D to A Converter £320.00 
D to A Converter £180.00 
MM or MC Phono Unit £110.00 
MM or MC Phono Unit £240.00 
Power Supply for Phono 2 & DACon (senior) £ 180.00 

NVA, 6 Watermill Ind. Est., Aspenden Road, 
Buntingford, Hertfordshire SG9 9JS 

Tel: 01763 272707 Fax: 01763 271594 
nva@dircon.co.uk 

THE Specialists 

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

QUAD • GRANT • LEAK • RCA • REVOX • ALTOBASS • RADFORD • 
PIONEER • LUMLEY • TEAC • YAMAHA • AVANTIC etc. 

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

compass - even in Australia! 
What makes us so popular? Simply, we're the best! 

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

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

KIT-BUILDING. There are numerous kits around nowadays. They all 
require skill/experience to build satisfactorily and, in the case of valve 
equipment, safely. Some designs are good, others ....well, let's just say 
their ' designers' would benefit from a sojourn on that celebrated desert 
island with only Terman and Langford-Smith for company! 
Whichever kit you choose, though, it will benefit from a professional 
build. We will build it, de- bug it and give you a set of Final Test figures 
from your sample. 

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

For more details of our comprehensive services, 'phone or fax:-

(0113) 244 0378 
AUDIO LABORATORIES (LEEDS) 

DAC Attack !!! 
PART DEUX 

Introducing the DAC-2.0 
Digital Processor Kit. 

Improve upon perfection? 
Tough to do, but we've done it. 
We've taken the acclaimed DAC-1 
(Stereophile's Budget Component of 
the Year - 1995), and managed to fit. 
more high quality parts, more perfo 
and more great sound into its handsome chas 

The DAC-2.0 is an audiophile's veritable DAC wish list 
come lrue. For $499 US, you receive leading edge digital 
design, HDCD, 3 digital inputs, a phase switch, 8 power 
supply regulation stages, super high quality parts, and the 
satisfaction of assembling it yourself - the greatest value in audio 
today! Only 15 solder joints and a few nuts and bolts stand between you and audio nirvana. 
We're so confident that you'll want to keep this unit, that we even offer a Satisfaction 
Guaraitee ( return within 30 days for full refund). Moreover, for the assembly-challenged, we 
will guarantee to help get your unit running - if you can't. 

We challenge you to find a DAC anywhere near this price with better measured performance, 
component quality, and most importantly, sound quality. Can one improve upon "improved" 
perfection? Yes! The DAC-2.0 has been designed to accommodate several future upgrades 
- stay tuned for upgrade kit details. 

Please Write, Fax. E- Mail or Call us to order (or for more specific information on) our 
ASSEMBLAGE DAC-2.0 Kit OR to order our new upcoming 1996 Catalog and Resource 
Guide - Volume 3. 

4) THE PARTS 
( Y  CONNECTION 

• OOMMON O• *ONO IMO 

VISA 

2790 Brighton Road, Oakville, Ontario. Canada L6H 5T4 
Telephone ( 905) 829-5858 Facsimile ( 905) 829-5388 

Toll Free Order Une 1-800-769-0747 (U.S. a Canada only) 
E- Mail TPC,onictrontiers.com 

ill OCTOBER 1996 HI- Fl WORLD SUPPLEMENT 



and the sound isn't quite as sweet. 

The Russian 6L6GT needs to be 

treated with respect as the anode has a 

low maximum dissipation rating ( 19W), 

and it would be unwise to run the 

Chinese 6L6GC at the full GC ratings if 

extended life is required. However 

sound quality is good in both cases. 

The 6L6 spawned some very 

interesting offspring, for 

example the 5881, the 

7581, the EL37 and the 

KT66. The KT66 is 

The EL84 

The EL84 has to be one of the sweetest 

of all the output pentodes. It is a lovely 

little valve with a sweet, detailed and 

dynamic sound, especially if you have 

sensitive speakers and can go S.E. The 

EL84 was introduced at the same time 

as the EL34, as a successor to the EL42, 

but it seems it was better sorted by the 

Mullard team. It is very linear and 

efficient, it works at low voltages and is 

HI-FI WORLD SUPPLEMENT 

considered to 

be the 

highest 

form 

of 

the 6L6 

genre. It 

possesses 

higher ratings 

and importantly is 

more linear To 

replace KT66s use either 

the Russ an 5881 or if you 

can. USA 758 Is which are 

similar. The EL37 is in fact a 

Pentode made by Mullard. Like the 

KT66 it has higher emissive capabilities, 

but is limited to 25W dissipation 

against 30W of the 66. The 807 is a 

more rugged 6L6 with 25W anode 

rating and a 600V maximum voltage. 

The base is totally different, a UX5, 

and the anode connection is via a top 

YOUR PENTODES 

6L6 

cap. The British military used an 

equivalent to the 807, the 56254M. 

The sound quality varies depending 

on the type used but generally is very 

sweet but also open and clear, more so 

than the EL34. The KT66 really is the 

best medium power pentode/tetrode, 

midrange is just so vibrant. It needs to 

be operated properly to get the most 

from it though, it is easy to swamp the 

sound with the driver stage's character. 

It is difficult to suggest an operating 

condition because of all the possible 

permutations, but the K5881 output 

stage would make a good starting 

point, Vb=450V, Rk=560 per valve, 

with the screen taken to B+, and Rla-

a=10k for 20 very clean watts. 

very easy to drive, plus it's cheap - the 

ideal valve for the audio experimenter. 

The 84 has found a place in the Mullard 

5-10 and the G.E.0 912 the basis for 

many modern amplifiers., and the Audio 

Note Oto and Oto S.E. amps. 

Luckily there isn't such a confusing 

array of EL84s as with, say, the 

6L6. The best ones were made 

in Europe by Mullard, the 

standard EL84 and the 

upgraded E84L, or 

G.E.C. with the 

N709. The 

American 

types are the 

6BQS and 7189. The 

latter is a higher 

voltage version 

purportedly giving 20W from 

a pair. The modern Russian EL84 and 

EL84M are great, the M vers on is very 

rugged and, in relat,on to its spec., is 

cheap. Golden Dragons are also good, if 

a trifle more expensive. 

For 

replacing EL84s in 

existing 

amplifiers I 

would 

use the 

Russian 

EL84M 

solely on 

reliability and 

longevity grounds; 

the Chinese valves have 

a more musical tone, but 

may not last as long in some 

amplifiers, especially ones which 

use a high H.T. voltage such as the 

Beard BB I 00. 

For experimenters I would 

recommend an operating condition of 

Vb=265V, Rk=150, RI=4.5K for one S.E. 

valve, power around 4W. Or 8k for a 

p-p pair, power then around I 2W. Use 

the EL84M or the Golden Dragon E84L, 

it's worth the few pence extra for the 

higher grade valve. 
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DedS I_JOUU.SpeciAelb 

Seas P21REX 
At SEAS, we take pride in working according to the 
highest standard. we put a lot of effort into speaker 
design, using materials and techniques which give the 
best audible results even if this means time consuming 
and painstaking production processes. Many critical 
parts are produced in-house some of which made by 
special purpose machinery designed and built by Seas 
Quality is a key word in every aspect of our activity. 
We monitor the quality of the parts and materials which 
we purchase, and of the parts and operations made in-
house. We use sophisticated equipment and highly 
trained and experienced personnel to check that our 
finished products meet their specifications. 
U.K. Trade Distribution: 
Radio Components Ltd., 428 Whippendell Road, 
Watford, Herts. 

• SOWTER 
TRANSFORMERS 

Sowter Transformers have been used 

by the Professional Audio Market 

throughout the world for at least the 

last twenty - five years. 

Using modern technology and 

Computer Aided Design we are now 

able to offer a complete design and 

manufacture service. 

Our current lists show a range of 

over 50 output, 70 power 

transformers and nearly 30 chokes. 

E.A. SOWTER LTD 
P.O. BOX 36, Ipswich IP1 2EL 
SEND S.A.E. FOR DETAILS 

Tel: 0473 252794. Fax: 0473 236188 

NOW AVAILABLE: 

Liberty Audiosuite v.© 

Versatile, sophisticated, and cost-effective FFT, 
MLS, Sinewave, PTA and distortion analyzer 

system for Engineering and Production Control. 

Now with  
* Automatic adjustments: input sensitivity, 
display gain and scale, anechoic windowing 
* Pass/Fail testing for production 
* PTA with A.B,C weighting and math 
* Frequency response math and editing 
* File save, retrieve and ASCII export for 
compatibility with CAE/CAD/simulation 
packages 
* Powerful programmable script interpreter 
*Comprehensive feature rich system, now adds 
built-in Easy Scripts for extremely simple 
operation 

*Plus all the powerful features of LAUD v1!! 

System with Software, Calibrated Mic, Preamp, 
Probes, and DSP ISA card £630.00 
Upgrades from version 1   £85.00 

call or fax for FREE DEMO DISK 

Tony Seaford 
MARTON MUSIC 

phone / fax 01282-773198 

Gibentems? 

igut's Seeltb 
lute.' motet*. veal% 
glee live. 
eees kn•ee.3 
C.).4K rU_Át-t-CIDC—AiNlY 
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IAN EDWARDS 
THE OLD CHAPEL 
282 SKIPTON ROAD 
HARROGATE HG1 3HB 
'PHONE: (01423) 500442 
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KNOW YOUR PENTODES 

The KT88 and 6550 
The 6550 is the heart and soul of all 

those big, expensive French and 

American super-amps, like Jadis and 

Audio Research. The 6550 is more or 

less a beefed up 6L6. Anode dissipation is 

35W, and sounds like tempered steel 

version of it. For me it has excellent 

strength and authority, but it just isn't as 

musically appealing as the 6L6. The 

obtainable power is high. McIntosh 

squeeze 75W from a pair, substantially 

into Class B I may add. However, 50 to 

60W is quite normal in fixed bias Class 

AB though and in Class A 30 to 35W is 

possible; here sound quality improves 

substantially. The Classic McIntosh 

MC275 and the modern Jadis JA200 are 

KT88/6550 

The ECL86 

The ECL86 would usually be found in 

the audio output stage of a valve TV set, 

but there are a few amps which use it 

and it's good for the experimenter. The 

ECL86 sounds excellent, like a micro 

EL84, sweet and clean. The ECL86 has 

an ace up its sleeve in that it is a triode-

output pentode, you get a free triode in 

the envelope which saves money on 

ECL86 

two excellent examples of the potential 

capabilities of the 6550 if treated 

correctly. 

There are a few types of 6550 

around. The best type without a doubt is 

the Tung-Sol, but these are very rare 

now. The last of the G.E. 6550s are 

supposed to sound good, but their glass is 

eggshell thin and they don't look that well 

made. The Sovtek 6550 has been 

withdrawn, and I found it gave very little 

power output, leaving the various 

Chinese types such as Golden Dragon or 

the Russian Svetlana 6550; the latter has 

an excellent reputation. 

The KT88 was developed by 

M.O.V. (G.E.C.) and is similar 

to the 6550. However it is 

like a turbocharged 

version, having a 

higher rating in 

terms of 

voltage and 

power 

and 

as 

a result gives more output. Original 

KT88s are rare now and the only 

satisfactory replacement in hi-fi gear is 

the Golden Dragon. Go for the Super 

version. These aren't anywhere near as 

indestructible as the originals, but at least 

they sound good and give the correct 

power output. 

Beware of using 

too high an 

H.T. voltage 

on the 

screen 

grid! Run 

6550s or 

KT88s at a lower 

voltage for a sweeter 

sound. Don't bother 

with the 50W G.E.C. circuit 

because it never seems to 

work properly. 

valves (the triode is an ECC83 section). 

The output pentode section has a 

dissipation rating of 9W, nearly as much 

as the EL84. It is feasible to make a I OW 

amplifier using only two ECL86s per 

channel, and the sound would better 

anything you could buy for the money 

(you could maybe get a ghetto blaster). 

Later Rogers Cadets used ECL86s and 

the Audio Innovations Series 300; both 

are good low priced amps. 

ECL86s are commonly available at 

mega cheap prices, and if you want to 

be a real skinflint then use either 

the PCL86 or UCL86 which are 

even cheaper but have 14.5V 

and 44V heaters 

respectively. The 

Mullards are the best 

ones and because this 

valve is not all that 

fashionable they can be bought 

for a few quid each. Otherwise 

Yugoslavian, Czechoslovakian or Russian 

types are available at bargain basement 

prices, allowing for a few blow-ups 

during the development process. 

Run the ECL86 pentode sections at 

Vb=275V, Rk=--220, 

and with the 

screen grid 

taken to 

Vb. The 

load should 

be 9k for a 

push-pull pair, 

power output around 

the I OW mark. Use the 

two triode sections for 

amplification and phase-

splitting and you have a complete 

amp for peanuts. The output 

transformer only needs to be small 

because of the low power and the PSU 

will be cheap using low priced 385V 

electrolytics. 
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HOVLAN D MUSICAP 
see distribution for Wont 

IMPROVE YOUR IMAGE 
The Hovland "sound" is fast, tight, dynamic. dramatic 

and clean Non of the over bright aggressive treble of 

most potypropylenes. and non of the soggy bass or 

lumpy sonic characteristics of most plastic film caps 

And Dominic (taker er HFVV Aug 96 agreed with us 
the Hovland lauslcaps took • clear 

step forward the extra ambience 
combined with a very chum treble 
delivery that seemed far less prone to 
ringing or sibilance than the other 
types does make them realty quite 
special - 

Hand Wound Transformers 
Single Ended Output. Push Pull Output 

Une Preamp Output. Interstate Drwers 

Mains & Chokes. Custom Design 

Arcadia Valve Amplifiers 
Finest Quality Components, Custom Design 

Sale Ended Triodes, Copper Casework 

OEM 'Nape AND RETML ENO...1mIES WELCOME 

les-Der, lab (arr Rd, Woe gory, tarns. 818 411,601. 
Tel/Fax: + 44 (01706 82,3us 
IMAJL e 00437 I 020®COmPLIMDWE CON 

OOLONNORLD COMN4EINE CONMONEPAOILW50804_544.7018 

A UDIOmLINKS 

ANSAR CAPACITORS 

Values: 0.1uF to 120uF 

Voltages: 450V & 630V 

Dual Types: 8+8uF, 16+16uF, 32+32uF 

Ranges: "Supersound" & 

"Silversound" 

TEL/FAX 01724 - 870432 

7 Fairmont Crescent, Scunthorpe 
North Lincolnshire DN16 1EL 

AuchoCad Pro 
A Computer Aided 

Loudpeaker Design Software 

As Featured In the Hi-Fi World DIY Supplement 

No,s 22 & 23 ( June, August 1996). Still available to 

Hi-Fi World readers at the Reduced price :-Pl£.8.9i500001pnacp 

DAAS3L+ Digital Audio Analyser System 
DAA.Sal  + is amongst the best Audio Analysers on the market today. It offers an 
excellent price performance ratio as it comes complete with calibrated microphone, 
G U I software, full manual and includes a PC half Card. DAASA  + is capable of 
measuring Thiele-Small parameters, Frequency response near and far field, Phase, 

Distortion and much more. This versatile piece of test 
equipment will analyse most audio signals enabling the 
user to test Amplifiers, crossover Etc. Ideal For Schools, 
Colledges, Universities, R&D, & Production Une testing. 

Price £586-33 Inc 
Sytem Requirement Plus £5-00 P&P 

AT386 or better, EGA VGA, 2MB RAM,4MB of hard disk space. Will run 
under Windows 3.1 OS/2 in DOS window 

12" Hi-Fi Sub Woofer Driver 112-110C 
100 Watts RMS 8 Ohm 

As used in an AWARD WINNING 
Hi-Fi Sub Woofer system. 
Qms:- 3.03 Vas: 260L 
Oes:-0.364 PWr. 120W 
Ots:--0.32 Re:- 6.7 Ohm 
Mms:-38.4g Sens:- 90dB 
Fs: 27Hz Fmax:-1319Hz 
Freq Response:- 30 - 2500Hz 
Magnet Weight: 730g 
Coil Diameter: 50.5mm 
Price: £23-50 Inc 
Plus £5-00 PIP any Quantity 
The above items may be ordered by post, fax or telephone and payment is welcome 
by cheque, draft, postal orders. Mastercard or Visa. Additionally, Official Orders are 
welcome from schools, colleges, government departments etc.  

Access 

AIL 

B.K. ELECTRONICS 
Unit 1 Comet Way 

Southend-On-Sea Essex SS2 6TR 
Tel: 01702-0527572 Fax: 01702-420243 

FOXELL & JAMES 
*WOOD FINISHES*PAINTS*RESTORATION PRODUCTS* 

WE SUPPLY A WIDE RANGE OF DECORATIVE 

AND PROTECTIVE PRODUCTS.COMBINED 

WITH A COMPREHENSIVE SELECTION OF 

WOOD FINISHES INCLUDING STAINS, 

LACQUERS, VARNISHES, FRENCH POLISHES 

AND WAXES. OUR STAFF ARE ABLE TO GIVE 

PRACTICAL ADVICE ON THE USE OF 

MATERIALS. 

FOXELL & JAMES LIMITED 

57 FARRINGDON ROAD 

LONDON EC1M 3JB 

TEL: 0171 405 0152 or 0171 405 2487 

FAX: 0171 405 3631 
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Power Amp 
Projects 
Reviewed by Andy Grove. 

p
ower Amp Projects contains a 
cosmopolitan collection of articles 

which appeared in the American 

Audio Amateur magazine over a twenty-

year period. Some of the authors of the 

articles carry legendary status in the 

international audio world; Arthur Bailey, 

William Johnson (founder of Audio 

Research), Nelson Pass (Threshold and 

now Pass Labs), Reg Williamson and 

Emo Borberley. Also present are 

Edward T. Dell, Roger Sanders and a 

host of other names from around the 

world. At least some of the authors will 

be familiar to prospective buyers of the 

book. 

Their articles give an insight into the 

designer's thought processes, and after 

reading them you can go away and build 

their amplifiers too. Of course even 

these legendary names are not above 

criticism and any letters which were sent 

in to The Audio Amateur are printed 

after the article, together with the 

designer's reply and justification for their 

circuit. A few of the letters really do 

attack with a disconcertingly 

knowledgeable venom, which sometimes 

causes a reaction in the author rather 

akin to being stung by a hornet. 

There are a wide array of projects to 

choose from. For those into valves there 

are two upgrades for the Dynaco ST70. 

One is a simple modification while the 

other, by Edward T. Dell, is a complete 

re- build to a fully balanced and cross-

coupled circuit ala Audio Research. 

Apparently it still fits the Dynaco chassis. 

There is also the Super Brute; a high 

power amplifier using KT88s or 6550s 

for those who require large quantities of 

valve audio power. Hybrids are also 

present. There are designs with solid 

state input/valve output; three 

electrostatic speaker direct drive amps, 

two using 813 output 

valves and one using 8068 

outputs. And valve 

input/solid state output in 

the DC300B, the last 

project in the book 

(unfortunately it does not 

cortain 300Bs). 

MOSFET amplifiers 

make up the majority of 

projects in the book though. 

Some are really elegant and ingenious 

and should serve as inspiration to the 

rather conservative solid state amplifier 

designers we have in Britain. The 

Borberly 60W MOSFET job with its fully 

balanced driver stage is a real beauty. It 

uses a configuration originated by 

Lender, but it is converted to fully 

symmetrical operation by Borberly Jsing 

a dual long tailed par input stage. 

For those who have either supec 

inefficient speakers or ears, or have 

neighbours they dislike intensely, there 

is a 500W MOSFET super beast, and 

considering the popularity of the large 

Maplin amplifier kits I'm sure it will be a 

hit with constructors. Nelson Pass has 

two contributions, a 40W Class A amp 

and a MOSFET upgrade to the Harman 

Kardon Citation 12. PCB and chassis 

layouts are given in most cases which is 

a real help because physical layout is so 

important to correct amplifier 

operation. It should be possible for most 

semi-experienced constructors to make 

chassis and PCBs from the diagrams 

supplied with the articles. 

All in all there are some pretty 

serious projects in this book. Many of 

the amplifiers may be a bit daunting to 

the lunior experimenter. But the Bailey 

30W amplifier is a gem and can be built 

by a reasonably inexperienced 

constructor, and the Pass 40 watter 

BOOK REVIEW 

Audio Amateur 

Twenty-six articles on Power Amplifier Projects 
appea -ing in Audio Amateur Magazine from 1970-1989 

should also be a snap - it just goes to 

show that a good designer can design 

both ultra complex super amps and ve-y 

elegant simple designs aimed at the 

home constructor. 

Some of the parts, especially the 

semiconductors, will not tie up with 

those available through Electromail or 

Maplin. This means it will quite often be 

necessary to either scour the 

equivalents books or to use your own 

judgement in selecting a replacement 

device. Otherwise, you may need to 

look overseas for the correct device. 

This isn't as bad as it seems; there are 

companies such as Newark Electronics 

which have branches in this country, but 

hold most of their stock in the US. Also 

look for adverts from Angela 

Instruments and Mouser Electronics 

Steve Melkisethian at Angela isn't really 

into solid state, but I'm sure he'll help 

out if he can. 

The presentation of the book is a bit 

home cooked, but this doesn't really 

detract from its value as a constructor's 

source book. For the experimenter who 

is interested n building something a bit 

different, the-e will be something for 

you in Power Amp Projects; overall it's a 

great book to have in the library • 

Power Amp Projects is available from 01c1 

Colony Sound Lab. USA. Tel: (603) 924 6371 
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SPEAKER KITS FROM ¡PL 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 

PLUS KIT £383.00 
TOTAL KIT  £506 00 

FIVE 
TRANSMISSION 

LINE KITS 

TRANSMISSION LINE 
PLUS KITS  £172.00 - 
 £383.00 

M3TL 

TRANSMISSION LINE 

PLUS KITS £172.00 
TOTAL KIT  £236.00 

A2 H.D.A. 

AEROGEL KIT 

S3TLM METAL 

TRANSMISSION LINE 

PLUS KIT £187.50 PLUS KIT  £224.00 
TOTAL KIT  £259.00 TOTAL KIT... £302.50 

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

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. 

I.P.L. Acoustics, 2 Laverton Road, Westbury, Wiltshire, BA13 3RS. Tel: 01373 823333 

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

PHONE 1 MAYO ROAD • CROYDDN • SURREY CRO 2QP FAX 
0181 684 1166 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 0181 684 3056 

A selection of our stocks of New Original Mullard - Brimar audio types made in UK. 
Many other brands available. 

STANDARD TYPES 
ECC88 MULLARD  6.00 
ECH81 MULLARD  6.00 
ECL82 MULLARD  3.50 
EL33 MULLARD  10.00 
EL84 MULLARD  7.50 
GZ32 MULLARD  8.50 
GZ33/37 MULLARD  6.00 
GZ34 MULLARD  15.00 
3A/167M STC  22.50 
5Z4G BRIMAR  5.00 
6SL7GT BRIMAR  4.50 
6SN7GT BRIMAR  4.50 
6V6GT BRIMAR  4.25 
12E1 STC  10.00 
13E1 STC  85.00 

SPECIAL QUALITY TYPES 
A2900/CV6091 
E88CC/CV2492 
E88CC/01/CV2493 
E88CC 
ECC81/CV4024 
ECC82/CV4003 
ECC83/CV4004 
ECC83/M8137 
EF86/CV4085 

12AX7A 
5R4GY 
6B4G 
6L6GC 
6146B 
7027A 

GEC   
MULLARD   
MULLARD 
SIEMENS   
MULLARD   
MULLARD   
MULLARD   
MULLARD 
GEC 

17.50 
8.50 

 10.00 
7.50 
6.00 
6.00 
8.50 
10.00 

 12.00 

AMERICAN TYPES 
GE ... .7.00 
RCA . . .6.00 
WEST 22.00 
GE . . .12.50 
GE . . . 15.00 
GE . . .22.00 

12BY7A GE . . .7.00 
5Y3WGT SYL . .3.50 
6FQ7 SYL . . .7.50 
6L6VVGB SYL . . 10.00 
6550A JAN GE .25.00 
7581A SYL -15.00 

VISA 

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. QAM 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 

Access 

Ark 
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BOOK REVIEW 

Build Your Own 
Electronic 

Test 
Instruments 

Reviewed by Dominic Baker. 

Build your own 

Electronic test 
instruments 

IElekto lectronics 

O
nce you buy an oscilloscope, an 
item not in this book, you should 

be able to save money by building 

test equipment yourself, with a little help 

from Build Your Own Electronic Test 

Equipment. 

This includes the simple audio 

frequency digital voltmeter which forms 

the first project in Chapter 2. It is 

something that will also aid testing of 

future constructions. This, although one of 

the simplest projects, is actually extremely 

valuable to the audio experimenter. It is an 

RMS averaging meter 

specifically for audio work, 

even including an option of 

logarithmic display of 

measurement in dBs - very 

useful and a normally 

expensive piece of kit. 

The detail this book 

goes into is impressive. Each 

project is clearly introduced, 

explaining how to use the 

equipment, what it is capable 

of measuring, some relevant 

basic measurement theory, a 

description of the circuit, 

how to test and calibrate the 

instrument you've built and 

even where tc source any 

difficult components, like the 

plastic for the AF Voltmeter. 

Another interesting 

little project is the AF power 

meter. This uses a toroidal 

air-core bobbin onto which 

you wind 40turns of 

enamelled copper wire. It 

acts like a sensing coil, picking up the signal 

from the loudspeaker cable you pass 

through the centre of the bobbin. It 

converts the current flowing in the 

loudspeaker cable, which produces a 

magnetic field, into a proportional voltage. 

Once calibrated, you can view the power 

delivered to your loudspeakers, perhaps 

serving as a warning against overload, 

withoJt affecting drive to the loudspeaker. 

Next is a sound pressure meter, which 

along with a suitable test CD, could be 

used to plot the frequency response of a 

loudspeaker with reasonable accuracy. It is 

a little time consuming plotting the 

response by hand on graph paper, but very 

cost effective if you're only going to design 

one speaker for yourself. 

Other general measurement 

instruments useful to the constructor 

include a digital capacitance meter (useful 

as the marking on some capacitors can be 

unreadable), an AC millivoltmeter with 

ranges from 0.2mV up to 60V, ideal for 

audio, a combined capacitance/inductance 

meter, two frequency meters, a wattmeter 

and more. For any home audio 

constructor, it's worth having this book 

just for this second chapter alone. 

The third chapter, concerned with 

generators and analysers, is where things 

start to get a little more complex; 

computer analysis works alongside 

hardware for the Logic Analyser. For 

those interested in vintage tuners, there's 

an FM stereo signal generator (87-

108MHz) ideal for aligning those old valve 

stages. 

Again there are some simpler and tasty 

projects for the audio constructor. I 

zeroed in on the sweep/function 

generator, a piece of test equipment that 

goes hand in hand with a scope to form 

the basis of any audio test bench. Although 

usefully capable of producing sine, square 

and triangular wave forms from 10Hz to 

200kHz, is was a bit of a disappointment 

to see a distortion figure of 0.5% in the 

audio band. This isn't important for most 

test work, but I thought I'd found a cheap 

sine-wave generator to use with a 

distortion analyser. 

The final two chapters deal with small 

projects that are useful, though not 

fundamental to the test bench. These 

include a MOSFET tester, cable tester and 

measurement amplifier. For most of the 

projects a printed circuit board layout is 

provided, so you can make your own 

PCBs. 

Looping back to the front of the book, 

there's even an introductory chapter on 

measurement techniques. I'm running out 

of room to enthuse about this book, so I'll 

have to keep it brief. If you're interested in 

building your own hi-fi and assessing and 

improving its performance, buy it. • 

Build your own Electronic Test Instruments is 

availiable from Elektor Electronics, Tel: 01305 250995 
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KIT & COMPONENT SUPPLIERS 

LOUDSPEAKER KIT SUPPLIERS 
European Precision Mouldings Ltd 
Highwych, Sawbridgeworth, 
Hens, CM2 I 015 
Tel 01279 600428 Fax 01279 723846 
' ,.Iactu• el, of the Red Scorpion range of loudspeaker 

-nnals and binding posts. 

085 Audio, 
P.o. Box 91, 
Bury St. Edmunds, Suffolk IP30 ONF 

Tel 01284 828926 Fax 01284 828026 
e authorised suppliers of genuine DBS loudspeaker kits 

,,gned by Dave Bemman The acclaimed 085 6 includes 
• ,'el tweeters. custom-built woofers, assembled bi-wireable 
ossovers with ICW polyprop caps and van den Hul wring. 

Also available is a DBS4/111upgrade kit (more designs are 
planned). DBS AUDIA is also sole UK distributor for NETCALC. 
BOXCALC and BOXDRAW loudspeaker CAD programmes 
plus the CLIO electro/acoustics measurement system and Sofia 
computensed valve tester (includes QC and match). Send SAE 
for more information. 

Falcon DIY Speakers 
Falcon Acoustics Ltd. Tabor House, Norwich Road, 

Mulborton, Norfolk NR14 SJT. TeL 01508 5711272 
• °CAL drive unrts. Kits, In Car and JMLab 

speaker systems pius SOLEN (SCR - Chateauroux) 
polypropylene capacitors and the largest audio inductor 
manufacturer in the UK Stocking Audio Amateur Publications 
and Computer software. Comprehensive range of D.I.Y Speaker 

tr. Parts. Accessones and Books, 
ise send large SAE (36p) for free price list 

'Everything but the wood-

Foxell & James 
57 Farringdon Road, London EC IM 3/B 
Tel 0171 405 0152 or 0171 405 2487 Fax 0171 405 3631 
See • • _,ding stains, taco, 

IPL Acoustics 
2 Laverton Road, Westbury, 
Wilts BAI3 3RS. Tel. 0373 823333 

supply a range of eight speaker kits using drive units from 
. HAS, Morel, Audax. Visaton etc. including four transmission 
-es to suit all room sizes. We also supply a full range of dnve 
ros. capacitors. and cabinet accesones as well as silver plated 
' T Ff. insulated cables. 

Radio Silks Limited 
Rippleside Commercial Estate, Ripple Road, Barking, 
Essex IG 1 I ORG Tel 0181 592 6515/6 Fax 0181 592 9144 
anufacturers of loudspeaker gnIle fabncs. acoustic dust filters 
1 acoustic liners. 

UPLIFTING SOUNDS - Tel, 0121 777 4196 
Offers assistance n the design and construction of 
loudspeakers and audio furniture. From innovative to stylistic 
talk through your ideas with an enthusiast and choose your 
own level of involvement 

VALVE AND OUPUT TRANSFORMER 
SUPPLIERS 
P.V. Tubes 
104 Abbey Street, Accrington, 
Lancs. BB5 I EE 
Tel. 01254 390936 24 hrs a/p. Fax. 01254395361 
Ele ints, aerial equipment satelite products. 
secv • • i—ote controls. caravan TVs. TV's + 

videos 

Vintage Valves, 
PO Box 147, Station A, Vancouver B.C. 
Canada, U6C 2/03. Fax (604)876 5876. 
Dynaco, Shen, Scott. The Fisher. McIntosh, fee, Harmon 
Kardon, Heath. Mec. Stromberg- Carbon. Many vintage parts 

and equipment available on request. 

Watford Valves 
3 Ryall Close, Bricket Wood, 
St. Albans, Herts AL2 3TS 
Phone. 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, Bnmar. 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. 

Wilson Valves 
28 Banks Ave., Golear, 
Huddersfield,West Yorks HD7 
Tel. 0484 654650/420774. Fax. 0484 655699. 

i. order. Call us to find out more about out extensive range 
o' valves. Over 1,000 different types stocked. S.AE. for list. 

oase id( for Dept HFVV1 

Langres Supplies Ltd 
I Mayo Road, Croydon, 
Surrey CRO 2QP 
Tel. 0181 684 1166 or 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 specaltv. Telephone or 
fax for an immed r. D,otation. 
Billington Export Ltd. 
1E Gillmans Trading Est., Billingshurst 
West Sussex RHI4 9EZ 
Tel. 01403 784961 or Fax. 01403 783519 

Ellington Export ',olds large stocks of a.id o valves 
including many obsolete brands such as Muilard, GEC. Bnmar 
etc. as well as Sovtek. Thermionrc Gold Brand and the recently 
introduced Bilfington Gold range. Also Cathode Ray Tubes 
(cg. used in Marantz tuner 10B). 50 page catalogue available. 
tel or fax for a quotation. Minimum order £50.00 UK, £ 100 

export. 

PM Components 
Springhead Enterprise Park Springhead Road, 
Gravesend, Kent DAIS 3HD. Tel. 0474 560521 
• (..iatiponents 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. 

Chelmer Valve Company 
130 New London Road, Chelmsford, 

Essex CA42 ORG. Tel 0245 265865 Fax, 0245 490064. 
Supplier of premium range of audio .b1 aid 

components also available. ( Please see our ad on outside back 
rir.e' o' tHs si:Doement). 

RESTORATION 
GT Audio 5 Upper Road, 
Higher Denham, Bucks UB9 5E/. Tel. 0895 833099 
Professional repair/restoration of ail befi including classic and 

vintage equipment Supplier of very high quaky electronic 
components, in particular types which are difficult to source. 
Original valves available. i.e.. Mullard, Bnmar. GEC, GE, RCA, 
Sylvania etc. 

COMPONENT SUPPLIERS 
Ansar audio Capacitors LTD 
Units F+G, Cambrian Buildings, Coney Green, Oswestry, 
Shropshire, SY I 1 2IL Tel/Fax 01691 679191 
Manufacturers of highest quality polypropylene capacitors for all 
high end applications - Crossover, CD PSUs. Power, Valve and 

Pre-amp. Unique materials and constructions combine to give 
components of tremendous transparency pros/dog a clean, 

sweet uncoloured sound. Character is maintained troughout the 
audio frequency range. Custom buff designs (vg silver 
terminations). Values 0.1uF to 120uF. voltages 160Vde to 
1.2510/de. tolerance 0.1 to 5%. Custom component design and 
manufacture for other applications also undertaken. 
Audiocom, 
2 Swallowtree Gardens, Saundersfoot, 
Pembrokeshire, SA69 9DE. 
TEL: 01834 814036 
Audocom are suppliers of the highest quality specialist 

components including:- BHC aerovox. Holco. Una. Analogue 
Devices. Linear Technology, Burr Brown. Alps, SANOY OS. 
CON SG(for Audio) Electrolytic's. Nichrcon MUSE Premium 
Grade & Hige Grade Elecrolytic's, plus much more all very 
competitive prices. For a FREE Spring/Summer 1996 catalogue, 
phone or write to the above address. 
Cirkit Distribution Ltd. 
Park Lone, Broxbourne, Hertz, ENIO 7NQ 

Tel. 01992 448899 Fax. 01992 471314 
,krt ha, t• ones business since 1983 and have 

built a reputaDor a „I q,,a ,ty distnbutor, with a wide selection of 
audio components in stock - as well as a range of Soldenng 

Equipment Project and Technical Books. Cable, Kits (including the 
Velleman Stereo Tube Ampliffer), Test Equipment arid now PC 
Components A 280 page catalogue is available from W H 
Smiths and other leading newsagents for £1.95. or directly from 
Orkrt (please odd 30p p&p), or alternatively, sire the Griot sales 
counter at Broxboume - easily accessed via the M25 and A10. 

Hart Electronic Kits Ltd Pen ylon Mill, 
Oswestry, Shropshire STIO 9AF 
24 Hr sales/enquiries. Tel. 0691 652894 
•-ange of Audiophile kits for 80 watt Power Amplifiers, 

Tuners, Pre-Amps and Moving Coil/Moving Magnet R1AA 
Pickup Preamps. All kits are fully engineered, with our thirty 
years design experience, for easy constructions from circuits 
by John Lindsey Hood, the most respected designer in the 
field. Send for lists. 

V.R.R. 
30 Melbourne Ave, 
Worthing. BN12 4RT. Tel: 01903 501158 
Vintage Radio Restoration 
Bespoke output transformers for most valves, push-pull and 
single ended. Components and curcurts provided to construr 
high quality valve amplifiers. Mains transformers "C"core idea' 
for :,-e-amps Call for spec. 

AP Electronics 
20 Derwent Centre, Clarke Street, 
Derby, DEI 2BUT 
Check out the AP ELECTRONICS 1994 catalogue. It's free 
with every order of over £40.00 or can be purchased for a 
£4.95 cheque payable to 'AUDIOKITS. Over 80 pages incluc, 
pre and power amplifier krts, high grade audiophile resistors, 
capacitors and semiconductors, audio and mains cables, gold 
and rhodium plated connectors and COMPONENT NOTES 
on using high grade parts. A quarterly newsletter 'AP 
PERFORMANCE AUDIO' has been recently launched and 
your first issue is free 

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

Bullock for a catalogue and application note. 

RushAudio 
126 Station Rd., Tempsford, 
Sandy SGI9 2AY. Tel. 01767 640779 Fax. 01767 640617 

RushAudo stock high quality Bntish made polypropylene 
capacitors (630V dc) ideal for PSU applications. 30uF ( 100mm • 
50mm dia.) £22; 40uF ( 100 x 63) £27: 50uF ( 100 x 63) £32: 
100uF ( 125 x 76) £55. Carnage: 1 capacitor £2; 2 - £4: 3 on 

more - £6. Unfortunately VAT is extra on total of good, 
carnage. Cheque with order apperciated for prompt dei • • 

Audio Synthesis 
PO Box 50, Nottingham NG9 IDI 
Tel: 0115 922 4138 Fax: 0115 922 9701 
Audio Syntnesis nave in stocs tne ..:avving audiophile 

components: 
A large selection of Vishay Bulk Foil Resistors. WBT audio 
connectors for pre and power amplifiers, Teflon insulated hid, 
purity SilverVVire in various diameters, pure silver 
interconnects and speaker cables. Silver plated phono plugs 
and silver solder 
Kits are available for the ongnal PASSION and ProPASSION 
passive controllers and attenuators. 
For 1996 brochures and full details please contact: 

Audio-Links 
7 Fairmont Crescent, Scunthorpe, 
North Lincolnshire DN16 I EL 
Tel./Fax: 01724 870432 
Large range of specialist electronic components and 
accessones for solid state and valve enthusiasts. Mad order ir 
a fnendly service. Monday to Saturday. 10am - 7pm. 
Catalogue - £2.00 

Russ Andrews Audiophile Components 
Edge Bank House, Skelsmergh, 
Kendal, Westmorland. LA8 9AS 
Tel. 01539 823247 Fax. 01539 823317 
Freephone. 0800 373467 (UK only) 
VVo of the highe ir city premium grade 

, • ,ou want the very be,. rounding resistors. 
capacitors, inductors, volume controls, wire etc. send for ou, 
1995/96 catalogue. We also have a range of equipment 

upgrade kits and guides covering most popular makes of 
amplrfiers. CD players. speakers etc. To receive your copy o' 
our 1995/96 catalogue and kits brouchure just mail, phone 
fax the address above. 

VINTAGE DIY 
Loricraft Audio 
4 Big Lane, Goose Green, 
Lambourn, Berks RGI6 7SQ. Tel. 0488 72267 
Speciaiist restoration of 301's and 401 s using genuine spare 

and re-manufactured parts to original pristine standards in o.. 
newly built workshops designed pnmanly for these purpose,. 

CLASSIC TURNTABLES 
Technical it General 
P.O. Box 53, Crowborough, 
East Sussex TN6 2BY. Tel. 01892 65 45 34. 
The onge, . - • ares, replacements and 

expertise for tne (- JOWL turntaDies Years of actual expenenr 
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 L 

Stereo LPs. 
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D.I.Y. 
Letters 

PHONO 

EQUALISATION 

It has taken some months but 

I've persevered and built your 

solid state phono head amp 

from the circuit board 

offered by yourselves. I have 

taken the plunge and 

purchased an Ortofon 

MC25FL cartridge which 

feeds a Naim Nait 2 amp via 

an LP I 2/Naim Aro 

combination. Now to the 

crux of the letter. 

I switched the whole 

thing on, hoping for at least 

some sound through the 

Rega Elas, but also waiting 

apprehensively for a bang, 

and was rewarded by music. 

However, it was very 'trebly', 

'spiny' and had almost no 

bass at all. 

I've checked all of the 

component values and 

placements on the board. I 

used I% resistors all over, 

polystyrenes for C2-C8, 

polyesters for decoupling, 

large polyprops (Maplin audio 

grade) for C9, and mains 

supply is from a Maplin 20 VA 

transformer, DH 28. I've had 

to mount the DF08 on a 

separate board because it did 

not fit your board pin out, 

and C I is Black Gate (470pF) 

as you recommend. 

Please suggest checks or 

remedies I might undertake 

to improve matters (I cannot 

take the cartridge back). If 

nothing else, your mag has 

encouraged me to have a go, 

and I've learnt quite a bit by 

visiting the library. Keep up 

the good work. 

M. Tracey 

Chipping Campden, 

Glos. 

The head amp should 

sound really good and 
clean, not spitty with 

weak bass. Something is 

obviously wrong here. 
There is a few things which 

I can think of, but it is 
difficult to fault-find 
without your board in 
front of me. First, check 
that you have the correct 
circuit diagram because 

the original article 
appeared with a mistake 
on the schematic - all of 
the values were correct, 

but a connection was 
incorrectly placed. 

Building to this schematic 
would result in just the 

symptoms you describe. A 
corrected diagram was 
published in the following 
month's edition. 

Make sure that the 

cartridge is operating into 
the correct impedance. 

Some cartridges do not like 

to see the wrong 
impedance and can end up 

sounding pretty horrible. 
Check the cartridge's data 

sheet for the right value. 
I know how easy it is 

to go over and over 
something you have built 
and not pick up the 
simplest of wiring faults or 

a misplaced component. It 
is a good idea to get a 
friend to check the board 

for you; another set of eyes 

is always a real help. AG 

VALVES ON THE 

LEVEL 

I get great enjoyment from 

reading your magazine each 

month, in particular the DIY 

section containing design 

ideas, circuits, etc. 

I wonder if you can help. I 

currently have a line level 
pre-amp which uses 

the ECC82 valve. Reading 

your article in the April 1995 

edition about different pre-

amp valves, you suggested 

that you would use the 6SN7 

in place of the ECC82 valve 

for almost all applications. 

From your comments on 
the valves, I would like to try 

a design with the 6SN7 valve. 

Could you supply a circuit 

diagram of the various biasing 

components required for this 

valve to slot into the existing 

design? This has a 350V 

supply with a I 2V supply for 

the heaters, connected in 

63 
56k 

C2 to C5 22n C7 
6 8n 

47u 25v • 
1 u poly 

54 
100k 

RI 10fà to 1000 depending on cartudge 

Cl 100u to 470u depending on required bass 
ro/loll 

M.C. Phono Stage 

Power Supply 

R8 
2 2k 

47u 25v • 
I u poly 

R9 
2200 

C9 
2 2u 

0/P 

OV 

The corrected circuit diagram for our MM/MC phono stage originally printed in the April '94 

Hi-Fi World DIY Supplement. 
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series in the ECC82, 

generated from a voltage 

regulator. The power supply 

employs a valve for the 

rectification. 

If this is possible, what 

make of 6SN7 would you 

recommend? 

In the future, I may 

consider a pair of Lowther 

horns. Will the pre-amp have 

enough gain to drive a 

speaker of 100dB+ sensitivity 

without the need for a power 

amp? 

Phil Tolcher 

Southampton, 

Hampshire. 

For really optimum 
performance the 6SN7 

should be tuned in to the 
circuit, but considering the 

voltage levels you are 
operating at, a direct swap 

in your circuit should 
work fine, providing the 
ECC82 was operating 
correctly to start with. 
Alternatively, use a 33k 

3W resistor for the anode 
load and 330 ohms for the 
cathode resistor for each 
section, and a 2201IF 

bypass cap. Audio Note 
can supply parts at any 

budget level. 
The only problem is 

that the 6SN7 uses a 6.3V 

heater. You can either 
swap the 12V regulator 

with a 5V one and put two 
1N4148 diodes between the 

COM pin and OV to raise 
the output voltage to 6.3V, 

or use a 12SN7 which has a 
12.6V heater. This time you 
can use the supply you 
already have. 

12SN7s are readily 
available from people like 

PM components, but the 

choice of brands may be a 
bit limited. On the plus 
side, as the 12SN7 isn't as 
popular as the 6SN7 (why I 

just don't know), you can 
get really superb ones at a 
good price. Go for well 

known American brands 
like RCA or GEC. 
Probably the best 

sonically are the earlier 

Sylvanias which have the 
flat anodes or the GEC 

B36. There are some nice 
specimens made by Brimar 

as well, but beware of re-
badged Eastern European 

or Russian types - they 
may be cheaper, but it's 
just not worth it for the 
few quid you will save. 

Unfortunately, the pre-

amp may be able to supply 
enough power to drive a 
sensitive horn, but it 
wants to operate into a 

much higher impedance 
than the 8-16 ohms usually 

present. You will need a 
power amp of some sort, 
although only a few watts 
is necessary. Your 12SN7 

line stage will eat the '82 
for breakfast in terms of 
dynamics, clarity and 
tonal accuracy, as long as 

you use the right valve 
brand and fairly decent 

quality bits. Happy 
listening. AG 

SPEAKING CLOSE TO 

THE WALL 

Please could you advise me 

whether your KLS4 speakers 

can be used up against or 

close to a wall. 1 am 

interested in building them, 

but there seems to be no 

mention of room placement 

in the article. 

If not, can you 

recommend a kit or 

commercial speaker of similar 

size that would be suitable. 

My system consists of: Linn 

LP12, lttok LVII with Denon 

DL304, Manticore MB6 

power supply and Naim 

42/110 with Van den Hul 

D502 interconnect. 

Incidentally, the whole system 

is hard wired - no din or 

phono plugs, just one high 

quality terminal block on the 

back of the power amp. 

Speaker stands are my 

own design, cast in polyester 

resin and crushed marble, 

weighing in at I 71(g each. I 

have Rogers LS7s bolted to 

the stands. The speakers are 

far too large for the room I 

now use and need to be away 

from walls, etc., hence the 

reason for writing to you. 

Speaker cable is Naim NAC 

A4. What cable would you 

recommend for the tweeter 

if 1 bi-wire? 1 look forward to 

hearing from you. 

Brian Jeffcoat 

Grayswood, 

Surrey. 

Our KLS4 loudspeakers 
were designed to be used 
against a rear wall, so 
should suit your 

requirements well. They 
use a stagger-tuned reflex 
system, where the two 

L-PAD ATTENUATION INTO 
AN E3S2 LOUDSPEAKER 

R1 R2 

3dB 2.2S1 22f2 

6dB 3.912 8.211 

9dB 5.6S2 4.712 

12dB 6.812 2.2f2 

FROM 
AMPLIFIER 

R1 
R2 

reflex ports are tuned to 
different frequencies to 

achieve a wider, flatter 
boost than a single port 

tuned to just one 
frequency. This means they 

have quite dry bass, but it 
is tight and tuneful - ideal 

for near wall placement. 
Ortofon's SPK cables 

have been my faves for a 
long time now, and I've 
still to come across any 

cable that beats its 
transparency per pound 
ratio. SPK100 will 
probably suit best for the 

treble section, or you could 
use the bi-wire version, 

which is basically SPK100 
for the treble run, and a 
slightly thicker version for 
bass/midrange. DB 

A QUIETER 

LOUDSPEAKER 

I much enjoyed your article, 

`dB on the level,' in the 

February issue of Hi-Fi 

World because 1 have been 

wrestling with a problem 

with my speaker system for 

some time. 

You specifically say at the 

outset that it is the 

crossover-driver interface 

that the article is about and 

hence,1 presume, the 

arrangement within one 

• 

Assuming an 8S2 load, the table above gives resistor values for an L-pad attenuator circuit. 
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enclosure. My problem is that 

I have two satellite speaker 

enclosures which are much 

more sensitive than my 

subwoofer enclosure. They 

are driven by a Technics 40 

watt (RMS) amplifier. I have 

wired them as per supplied 

instructions, with the 

satellites connected to the 'A' 

speaker terminals, and the 

subwoofer to the 'B' 

terminals, but as there is only 

one volume control it makes 

no difference. I cannot get 

the bass driver to work. 

Despite what you 

advocate, "a drive unit is not 

an 8ohm resistor", is it not 

possible to insert a resistor in 

series in the line to each 

satellite to reduce their 

+3dB 

OdB 

-3dB 

below. This reduces the 

signal to the satellites 
without affecting the load 

impedance that your 
amplifier sees. I've 
included a table of values 
for R1 and R2 to give you a 
range of attenuation levels, 

assuming that your 
satellites are a nominal 812 

load. 10W resistors should 
be OK. The values listed 
are easily available from 
Maplin (01702 552911) and 

other electronic component 
shops. DB 

CROSSOVER QUERIES 

Please could you explain why 

loudspeakers need air cored 

inductors as part of the 

20Hz 50Hz 100Hz 200Hz 500Hz 1kHz 2kHz 5kHz 

L (mH) 

lacking definition in the bass. 

Comparing the old and 

new crossover layouts I 

decided to disconnect the air 

cores, leaving a straight signal 

path to the bass and only the 

capacitors and resistor in line 

to the tweeter. The sound 

was once again clear and 

'unmuffled', so hence my 

opening question, what is the 

function of the air core and is 

it more important than the 

sound. 

Adrian Newitt 

Upper Sydenham, 

Leamington Spa. 

Air core inductors are 

superior to the ferrite cored 
ones normally supplied in 
loudspeakers. Ferrite cores 

NATURAL 
RESPONSE 

 ,••••••••.. 

• • 4»•••••• 

AS INDUCTOR VALUE I 
INCREASES, RESPONSE . 

TILTS DOWNWARDS. 

Most drive units have a rising frequency response characteristic. A series inductor corrects 

for this, flattening the response. 

output in order to get a 

better balance than I have? 

And if so, what value would 

give me some balance? I 

would greatly appreciate your 

help. 

Incidentally, as a retired 

pensioner I enjoy your 

magazine and our mutual 

interest in hi-fi. The subject is 

not just the province of the 

young! Keep up the good 

work. 

George F. Emerton 

Holt, 

Norfolk. 

It is possible to attenuate 
the signal to your 
satellites using an L-pad 

attenuator circuit as 
shown in the diagram 

crossover units? I have a pair 

of old Acoustic Research 

speakers which have 

provided pleasure over many 

years, but, have finally shown 

their age by perishing in 

places such as the bass driver 

surround. Choosing to 

replace the drive units rather 

than buy new speakers led 

me down the path of also 

replacing the crossover units 

(which on the ARs do not 

have air cores). 

Having purchased the 

various parts from those nice 

people at Wilmslow Audio I 

proceeded to wire up the 

new drive units (Seas) and 

crossovers (inc. air cores). 

The resulting sound can only 

be described as 'muddy' 

can saturate if they are not 
large enough, causing a fall 
in impedance which may 
overload your amplifier. 
Some exhibit hysteresis 

and the core itself can 

vibrate causing signal 
distortion. For large values 
of inductor, like in the bass 
crossover section of a three 
way design where an air 
core is impractical due to 
its size and the amount of 
wire needed, a laminated 
core inductor is normally 

necessary. Everywhere else 
an air core type should be 
the preference. 

But this is not really 
relevant to what you are 
experiencing. You are 
getting a little confused 

here. It is not the fault of 

the air core inductor that 

the sound is muffled. The 
value of the inductor 

applied to a bass driver 
affects its response as 
shown in the diagram 

below. Most bass units 
have a rising frequency 
response, which means 
they deliver more power in 
the midrange than in the 
bass. An inductor tilts the 
response downwards to 
balance the sound more 
evenly. 

It sounds as if, in your 
loudspeakers, the inductor 
value is too high and/or 

wound with wire that is 

too thin. Thin wire has a 
higher resistance, so less 
power will reach the drive 
unit and too large a value 

will reduce upper bass and 
midrange, removing 
important bass 
fundamentals, punch, 
speed and midrange detail. 
This would give the muggy 

sound you describe. It is 

not a fault of inductors, 

more design fault where 
the wrong inductor value 
has been used. 

Thing is, you may well 

be getting a better, more 
open sounding bass with 

no inductor connected, but 
the crossover will rely on 
the phase shift this 

component introduces to 
keep the tweeter and bass 
in phase. I rang Wilmslow 

who are now under new 
management, but they 
were unable to tell me 
what the crossover design 

was. It is a simple enough 
2nd order design, the 
culprit inductor being 
2.2mH. You need to put an 

inductor back in, but to get 
more upper bass, I'd 
suggest reducing it to 
1.5mH or so. This is going 

to effect the crossover in 
other ways, but you should 

be able to achieve a 

reasonable balance. 
I also contacted Radio 

Components on Tel: 01923 
250665 who are the 

distributors for SEAS 

drivers. They had a design 
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a few years back similar to I think it sounds absolutely 
_ 

yours which used the same 

drivers. They suggested 

reducing the 2.2mH 

inductor to 1.5mH; it 

should have a DC 
resistance of less than 
0.4e. Also, if there is not 

one already there, insert a 
3.351 resistor across the 
bass driver's terminals. 
DB 

KIT BUILDING 

MANIA 

I am writing to you to 

congratulate the design team 

involved in the development 

of the KLS7, which I 

purchased from you at the 

end of December. Although I 

had a minor problem with a 

couple of resistors, the 

speakers were completed 

early January. 

I have been on holiday 

since completing the kits, but 

have had a good chance to 

listen to them. In fact, I have 

rediscovered my music 

collection. I have found it 

very difficult to tear myself 

away from the music once 

actually sitting down. 

The tweeter has the 

cleanest, smoothest treble I 

have heard in a speaker to 

date, with percussion 

instruments so clear and 

without the slightest trace of 

hardness. The midrange also 

being very detailed integrates 

marvellously with the high 

frequencies and really gets 

you involved with the music. 

Although, as you say in 

your review of the KLS7, 

there is no deep bass as such, 

the bass that is there is very 

detailed. The imaging of the 

speaker is superb. I was 

positive I had an intruder 

playing triangle in the corner 

of my lounge last night. Your 

next task could be to design 

a subwoofer to complement 

the KLS7. Now that would 

be something. 

For the record (or CD if 

you prefer), the rest of my 

main system comprises a 

TEAC VRDS-7 CD, your 

KLP I pre-amp and Maplin's 

Millenium 4-20 valve amp, 

built as two monoblocks, and 

brilliant. 

Apart from the 

enjoyment I derive from 

listening to my system, 1 have 

had a lot of pleasure from 

actually building the kits. I 

must thank all the firms that 1 

have dealt with over the past 

three years whilst building 

equipment from kits. The 

people I have spoken to by 

telephone at these 

companies sound so 

enthusiastic and are very, 

very helpful. 

Take A Bow: 

Hi-Fi World. You got me 

interested in DIY (especially 

valve amps). 

Maplin Electronics, for fast, 

friendly service. 

Russ Andrews, 

Hart Electronics, 

Wilmslow Audio. 

Thank you all for your help in 

the past, and hopefully I will 

be dealing with you at a later 

date. 

When I was building the 

KLS7s, it occurred to me as I 

was reading through the 

instructions that, if a fault 

ever developed in the 

crossover, it would be 

impossible to repair owing to 

the position of the 

components on the first 

brace. This makes access 

very difficult. 

I glued the components 

to a piece of I/4in. plywood 

and stuck it onto the brace 

using double-sided tape. This 

allows me to remove the 

complete crossover if 

required. Another tip which I 

found helped was to screw a 

plinth to the bottom of the 

cabinet, approximately 37mm 

larger (all round) than the 

base of the cabinet. This 

makes the speaker more 

stable. 

I also used 18mm MDF, 

and lined it internally with 

6mm plywood for the 

construction of the cabinets, 

keeping the original internal 

dimensions as per 

instructions. 

For anyone thinking of 

building these speakers, if 

you are capable of building 

the cabinets accurately, and 

can use a soldering iron, go 

for it. These are not cheap 

speakers, but high quality 

sounding speakers built 

cheaply (you are doing the 

work). 

If anyone in my area is 

interested in hearing the 

KLS7s, give me a phone call 

and we can arrange a time. 

W. Fotheringham 

New Carron, 

Falkirk 

Tel: 01324 638642 

I'm glad you are enjoying 
our KLS7 design. It was a 
loudspeaker very much 
aimed at the 

audiophile on a 

budget. I didn't 

want to 
compromise on 

drive unit quality 
at all, so a 4inch 
carbon fibre drive 
unit (the same one 
as used in KLS4) 
was chosen to 

cover the 
majority of the 
audio band. 
Because this 
driver has a very smooth 
response that extends well 
up to 4kHz, the tweeter 
has very little work to do, 
just filling in a little top 
end detail. It doesn't have 
to handle the basic 
fundamentals of many 
instruments, really 
serving only to reproduce 
their upper harmonic 
structure. 

The tweeter is a 14mm 

polymer dome type which 
we modify. These units 
have a one-piece voice coil 
former and dome, so the 

drive from the coil is 
transferred very 
efficiently, giving a fast 
and crisp sound. But in its 

basic form there are two 
strong peaks above 10kHz 
in the response which 
make it sound sharp. We 

modify the face plate of 
this tweeter to reduce 

these peaks and give a 
smoother response, as 
shown in the plot below. 

The bass of KLS7 
doesn't go that deep as 

you point out, as a result 
of one of the compromises 
we chose to make - 

trading bass weight for 
speed and sensitivity. If 

you do want to add a 

subwoofer, make sure that 

you get one that has a fast 
and clean sound. It would 

be a shame to weigh down 
the KLS7s with a sluggish 

sub. 
Building one yourself 

may be the best bet. 
Production of the Audax 
PR240Z0 10in. HDA bass 

unit, which would be an 

ideal choice of driver, has 

Frequency Response 

+5 • 

o. 

-5 

IkHz 2kHz 5kHz 10kHz 20kHz 

The two peaks above 10kHz in the 

tweeter's frequency response are 

suppressed in our modification for KLS7. 

just started as I write 

this. You could use a pair 
for stereo sub-bass, or feed 
a mono signal to a single 
driver - it is efficient 

enough to work well this 
way. A single driver in a 

501itre reflex enclosure 
tuned with a 3in. diameter 
port 230mm long, would 

produce bass extending to 
30Hz (-6dB). For a richer, 
fuller bass, shorten the 

port to around 150mm, 
and for a dryer bass, 

lengthen it to 330mm. 
Set the crossover point 

to around 80Hz, where 

KLS7 will start to roll-off 
in a free-field position; 
i.e., away from room 

boundaries where the 
sound will be clearest. If 
you want to keep the 

KLS7s closer to a rear 
wall where bass is 

reinforced, this crossover 

point should be lowered, 
but 80Hz is a useful 

starting point. Happy 
building. DB • 
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RETAIL PRICE LIST 
Golden Dragon Pre-Amplifier Tubes 
6A08/ECC85 
12AT7A/E81CC/ECC81 
12AU7A/E82CC/ECC82 
12AX7A/E88CC/ECC83 
6DJ8/E88CC/ECC88 
6SN7GT/ECC33 

Singles 
£6.50 
£6.95 
£6.95 
£6.95 

£10.95 
£8.95 

Special Quality Golden Dragon Pre-AmplifierTubes 
Singles 

E81CC-01 Gold Pins Low Microphony Low Noise £ 10.50 
E82CC-01 Gold Pins Low Microphony Low Noise £10.50 
E83CC-01 Gold Pins Low Microphony Low Noise £9.50 
E88CC-01 Gold Pins Low Microphony Low Noise £14.50 

2A3 4PIN 
2A3 OCTAL 
211 
811A 
845 
805 

Golden Dragon 
Golden Dragon Triodes 

Singles 
£22.50 
£22.50 
£28.50 
£11.50 
£36.50 
£36.50 

Pairs 
£50.00 
£50.00 
£60.00 
£25.00 
£75.00 
£75.00 

Golden Dragon 300B Range 
Singles Pairs 

300B Super £79.00 £160.00 
4 300B £84.00 £170.00 
4 300BLX Super £124.00 £250.00 

Quads 
£100.00 
£100.00 
£120.00 
£50.00 

£150.00 
£150.00 

Quads 
£320.00 
£340.00 
£500.00 

Please enquire of any tube types not 
listed. We have an inventory of over 

2,500 different types in stock. 

Golden Dragon Power Tubes 
Pairs Quads 

EL34/6CA7 £25.00 
E34L £29.95 
EL84 £8.95 
E84L £12.50 
6L6WGB/5881 £25.00 
KT66 £25.95 
KT88 „ £57.95 
KT88 Super. 
6L6GC £19.95 
6550A £42.95 
6550A Special 

£64.95 
50CA10 £84.95 
807 £25.00 
KT66 Super £65.00 
KT90 £65.00 
KT90 LX £75.00 

£50.00 
£60.00 
£19.00 
£25.00 
£50.00 
£52.00 
£116.00 
£136.00 
£40.00 
£86.00 

Octets 
£100.00 
£120.00 
£38.00 
£50.00 

£100.00 
£104.00 
£232.00 
£272.00 
£80.00 

£172.00 

£130.00 £260.00 
£170.00 £340.00 
£50.00 £100.00 
£130.00 £260.00 
£130.00 £260.00 
£150.00 £300.00 

Ceramic Sockets and Hardware 
Standard Gold Plated 

Locking 4 Pin 
(300B etc.) £6.95 
4 Pin UX4 (300B etc.) £2.5 
Jumbo (211 etc.) £12.50 
Octal Chassis 
(EL34 etc.) £1.25 
Octal PCB (EL34 etc.) £1.25 
B9A Chassis ( pre amp) £1.25 
B9A PCB ( pre amp) £1.25 
Screening Can & Skirt ( pre amp) 
Damping Can ( pre amp) 
Power Valve Retainer ( EL34 etc.) 

ECC81 

ECC81 

ECC82 

ECC83 

ECC85 

ECC88 

ECC88 

ECF82 

ECL86 

EF86 

EF804S 

EL34 

EL86 

EL504 

EL519 

GZ32 

GZ37 

GZ34 

G237 

KT66 

£15.00 
£3.50 

£25.00 

£3.50 
£3.50 
£2.50 
£2.50 
£8.50 
£4.50 
£5.50 

Golden Dragon 

2748 

3508 

EL156 Octal 

EL34 Super 

EL34M 

£14.50 each 

£29.95 pair 

£75.00 pair 

£25.00 pair 

£25.00 pair 

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

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

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

BRIMAR 

TEONEX 

TEONEX 

TEONEX 

TEONEX 

TEONEX 

BRIMAR 

RCA 

TEONEX 

TEONEX 

TELEFUNKEN 

TEONEX 

MULLARD 

TEONEX 

PHILIPS 

MULLARD 

MULLARD 

TEONEX 

GEC 

TEONEX 

KT88 TEONEX 

M8136/ECC82 MULLARD 

4.50 

3.50 

3.50 

3.50 

3.50 

4.50 

4.50 

3.50 

3.50 

4.50 

36.00 

6.50 

4.50 

3.50 

15.00 

8.50 

4.50 

5.50 

5.50 

6.50 

12.50 

8.50 

M8162/ECC81 

M8137/ECC83 

0A2WA 

PCC88 

PL36 

PL519 

11100 

U19 

UCC85 

2A3 

5Y3WGTA 
!A r' 

6AG7 

6A7G 

6B4G 

6C8G 

6K7G 

6L6GC 

6SN7GT 

6V6G 

6V6GT 

6X4 

MULARD 

MULLARD 

TEONEX 

BRIMAR 

MAZDA 

THORN 

GEC 

GEC 

MULLARD 

TEONEX 

SYLVANIA 

BRIMAR 

RCA 

RCA 

TEONEX 

RCA 

RCA 

TEONEX 

TEONEX 

RCA 

TEONEX 

TEONEX 

8.50 

24.00 

4.50 

3.50 

3.50 

5.95 

65.00 

8.50 

3.50 

15.00 

4.50 

3.50 

3.50 

8.50 

29.50 

3.50 

3.50 

4.50 

4.50 

6.50 

4.50 
4.50 

12AT6 

12AV6 

12BA6 

12BH7A 

12E1 

13D3 

85A2 

300B 

807 

1625 

5687 

5814A 

5881 

6072A 

6146B 

6158 

6189 

6189W 

6201 

6463 

6550A 

6870 

BRIMAR 

RCA 

WESTINGHOUSE 

USA 

STO 

BRIMAR 

MULLARD 

TEONEX 

TEONEX 

RCA 

USA 

GE 

USSR 

USA 

TEONEX 

BRIMAR 

SYLVANIA 

GE 

GE 

USA 

TEONEX 

BRIMAR 

2.50 

2.50 

3.50 

12.00 

15.00 

6.50 

6.50 

50.00 

6.50 

6.50 

6.50 

5.50 

6.50 

8.95 

8.50 

6.50 

4.95 

5.95 

6.50 

4.50 

12.50 

11.50 

EXPORT WELCOME 
CARRIAGE AT COST 

P.M. COMPONENTS LTD., Springhead Enterprise Park, Springhead Road, Gravesend, Kent DA11 8HD, England 
Sales Desk Tel: 01474 560521. Fax: 01474 333762 



Bored by the sound of your current equipment? 

The Russ Rndrews Solution  

Don't change it - upgrade it! 

By improving the qualify of crucial components and 
wiring in your equipment you can achieve results that 
will astound you...and for a fraction of the cost of 
buying a new model. 

Our Catalogue contains the definitive selection of the 
world's best components. 

Our Upgrade Guides and Kits provide step by step 
instructions on how to carry out a vast range of 
upgrades. 

Our Unique after- sales technical support ensures you 
have access to our expertise should you have any 
queries. 

Give it a new lease of life ! 

To receive your copy of our 1996 catalogue and upgrade info., 
just mail, phone or fax the following address: 

Russ Andrews Ltd. Edge Bank House, Kendal, Westmorland, LA8 9AS, 
Tel: 01539 823247 Fax: 01539 823317 

Shocked hy how expensive realFy good sounding equipment is? 

The Russ Rndrews Solution  

Don't change it - upgrade it! 

By improving the qualify of crucial components and 
wiring in your equipment you can achieve results that 
will astound you...and for a fraction of the cost of 
buying a new model. 

Our Catalogue contains the definitive selection of the 
world's best components. 

Our Upgrade Guides and Kits provide step by step 
instructions on how to carry out a vast range of 
upgrades. 

Our Unique after- sales technical support ensures you 
have access to our expertise should you have any 
queries. 

We think you'll be pleasantly surprised I 

To receive your copy of our 1996 catalogue and upgrade info., 
just mail, phone or fax the following address: 

Russ Andrews Ltd. Edge Bank House, Kendal, Westmorland, 1A8 9AS, 
Tel 01539 823247 Fax: 01539 823317 

Special Upgrade Offer! 
Contact us NOW and save £23.50 

by taking advantage of our free carriage and insurance offer. 

Simply quote Ref: 3110 before 31st October 

Fed up with NEW model ' hype' ? 

The Russ Andrews Solution  

Don't change it - upgrade it! 

By improving the qualify of crucial components and 
wiring in your equipment you can achieve results that 
will astound you...and for a fraction of the cost of 
buying a new model. 

Our Catalogue contains the definitive selection of the 
world's best components. 

Our Upgrade Guides and Kits provide step by step 
instructions on how to carry out a vast range of 
upgrades. 

Our Unique after- sales technical support ensures you 
have access to our expertise should you have any 
queries. 

We guarantee, no hype, just great sound! 

To receive your copy of our 1996 catalogue and upgrade info., 
just mail, phone or fax the following address: 

Russ Andrews Ltd. Edge Bank House, Kendal, Westmorland, LA8 9AS, 
Tel: 01539 823247 Fax: 01539 823317 

Pisa 9poirteci in minimal im 9roverrente offered 17y NEW models? 

The Russ findrews Solution  

Don't change it - upgrade it! 

By improving the quality of crucial components and 
wiring in your equipment you can achieve results that 
will astound you...and for a fraction of the cost of 
buying a new model. 

Our Catalogue contains the definitive selection of the 
world's best components. 

Our Upgrade Guides and Kits provide step by step 
instructions on how to carry out a vast range of 
upg rades . 

Our Unique after- sales technical support ensures you 
have access to our expertise should you have any 
queries. 

Well restore your faith AND your sound civality! 

To receive your copy of our 1996 catalogue and upgrade info., 
just mail, phone or fax the following address: 

Russ Andrews Ltd. Edge Bank House, Kendal, Westmorland, LA8 9AS, 
Tel 01539 823247 Fax: 01539 823317 




