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CHELMER 
VALVE 
COMPANY 

for High Quality Audio Tubes 
Everybody in the tube business knows that the justly famous Brand names of yesteryear like BRIMAR. 

GEC. MULLARD. RCA Er TELEFUNFKEN Etc. Etc. are scarce and often very expensive. 

Although we supply all major brands when available (and have many in stock) our policy is to offer 

a range of tubes, mostly of current manufacture, the best we can find from factories around the world, 

which we process specially to suit audio applications. The result - CVC PREMIUM BRAND. 

Our special processing includes selection for LOW NOISE, HUM Er MICROPHONY and controlled 

BURN - IN on all power tubes to improve STABILITY and select out tubes with weaknesses Etc. 

A selection of CVC PREMIUM Audio Tubes 
PRE-AMP TUBES POWER TUBES POWER TUBES SOCKETS ETC. 

ECC81 5.00 EL34G 7.50 (Continued) B9A (Chassis or PCB) 1.60 
ECC82 5.00 EL34 rrEsLA) 8.00 6336A 46.00 B9A (ch or PCB) Gold Plated 3.00 
ECC83 5.00 EL34 (Large ()la.) 8.50 6550A 11.00 Octal (a. or PCB) 1.80 
ECC85 5.00 EL84/6BQ5 4.70 6550VVA or VVB 13.50 Octal (Ch or PCB) Gold Plated 4.20 
ECC88 5.00 EL509/519 13.00 7581A 11.00 4 Pin (For 7,43, 3008 etc ) 3.30 
ECF82 5.00 E84L/7189A 6.50 807 9.00 4 Pin (For 743, 3008 etc ) G/Plated 5.00 
ECL82 5.00 KT66 9.50 811A 11.00 4 Pin Jumbo (For 211 etc ) 11.00 
ECL86 5.00 KT77 12.00 812A 34.00 4 Pin Jumbo (For 211 etc.) 
EF86 5.50 KT88 (Standard) 12.50 845 30.00 Gold Plated 15.00 
E8OF Gold Pin 10.00 KT88 (Gold Special) 21.00 5 Pin (For 807) 3.00 
E81CC Gold Pin 6.80 KT88 (Gold Lion/Pair) 60.00 

RECTIFIER TUBES 
7 Pin (For 5C33C-B) 4.50 

E82 CC Gold Pin 8.00 PL509/519 9.00 EZ80 4.00 9 Pin (For EL, PL509, Ch. or PCB) 5.00 
E83CC Gold Pin 7.50 2A3 (40.8 Pin) 14.50 EZ81 4.50 Screening Can 
E88CC Gold Pin 8.00 211 22.00 GZ32 9.00 (For ECC83 etc ) 2.00 
6EU7 6.00 300B 50.00 GZ33 7.50 Anode Connecter 
6SL7GT 4.50 6C33C-B 27.00 GZ34 6.50 (For 807 etc.) 1.50 
6SN7GT 4.50 6L6GC 6.50 GZ37 6.50 Anode Connecter 
6922 5.20 6L6WGC/5881 8.00 5U4G 5.00 (For EL509 etc.) 1.70 
7025 6.50 6V6GT 5.00 5V4GT 4.50 Retainer (For 6L6WGC etc ) 2.00 

6080 11.50 5Y3GT 4.00 
6146B 10.50 5Z4GT 4.50 

...and a few "Other Brands" (inc. Scarce types). 
5AR4/GZ34 MULLARD 16.00 6B4G RAYTHEON 27.00 6SN7GTeRtmAR 5.50 13E1 src 135.00 
5R4GY RCA, sit 7.00 6BW6 BR/MAR 5.00 12AT7WAMULLARD 5.00 805 CETRON 50.00 
5R4WGY CHATHAM USA 10.00 6BX7 GT SYLVAN/A . 8.50 12AY7 GE-SYLVAN/A 7.75 5842A GEC 15.001 
5U4GB RCA or GE 12.00 6CG7/6FQ7 SYLVAN/A 7.50 12AZ7 GE 7.50 6080W TUNGSOL 12.50 ! 
5Y3WGT SYLVAN/A 5.00 6CL6 RCA or GE 5.00 12BH7A GE 13.00 6550A GE 22.00 1 
6AS7G RCA or SEIMENS 12.00 6CW4 RCA 11.00 12BY7A GE 9.00 6146B GE 17.00 
6AU6WC SYLVAN/A 3.50 6SL7GT src 5.50 12E1= 12.50 

ALL PRICES IN UK. POUNDS f 

Please note carriage extra + VAT (EEC only) - When ordering state if matching required (add £1.00 per tube). 

Payment by CREDIT CARD (ACCESS, VISA, MASTERCARD) or BANKERS DRAFT, TRANSFER or CHEQUE (UK ONLY). 

FAX or POST your ORDER - We shall send PROFORMA INVOICE if necessary. 

Value Amplifiers sound better still fitted with CVC PREMIUM Valves! 

Chelmer Valve Company, 130 New London Road, 

Chelmsford, Essex CM2 ORG. England. 

/3" 44 (0)1245 355296/265865 Fax: 44 (0)1245 490064 
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KIT NEWS 
Find out what's happening in the Aladdin's cave of the DIY world, where 

the esoteric abounds. 

KLS9 LOUDSPEAKER 
An easy to build, inexpensive, high tech. ground shaker. This is what 

happens when Noel Keywood juggles with his computer and FFT. 

TUNING KLP1 
Jon Marks gets soldering with smoking iron in one hand and Panasonic 

volume control in the other. Expensive capacitors are then up on the 

menu. Tweak crazy! 

BOOK REVIEWS: 

ELECTRONICS MADE 
SIMPLE 
Got to start somewhere, so perhaps try here? Author Ian Sinclair tackles a 

difficult subject. Reviewed by Noel Keywood. 

FILTER DESIGN 
Normally a subject dominated by maths. Noel Keywood takes a look at 

author Steve Winder's approach. 

DIY Q&A 
Some of the most obscure but definitely the most interesting queries ever 

to be published. This is where Hi-Fi World readers really talk tech. 
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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 
E81 CC-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 
6VSGT STC UK 
6X4W Raytheon USA 
6336A 
12BH7 Yugoslavian 
12BH7A GE 
12E1 STC/ITT UK 
13E1 STC UK 
85A2 Mullard 
807 USA 
5687 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 
6B4G 
6SN7GT 
SV811-3 
SV811-10 
Try es to ALL Russlas Svetlana valves 

18.00 
19.50 
3.30 

22.75 
22.75 

SPECIAL OFFERS 

6AS7G Russian 
6AU6WC Sylvania 
6AU8A RCA/SYLVANIA 
6BE6 Brimar/ECG PHILIPS 
6CM7 RCA 
6SN7GT Russian 
6550133 Russian Zirconium 
7119/e182cc Mullard USA 
Russian ECC83 near equivalent ,6n,ont,......) 

1.80 
ECC86 Mullard 2.93 
ECF80/6BL8 ECG PHILIPS 0.60 
EF184 RFT 0.99 

You may deduct 33.3% discount for 
one order totalling £600.00 GBP or more 

2.99 
1.20 
0.75 
1.20 
2.70 
3.30 

16.43 
9.45 

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 30013 
B9A Ceramic, skirted, chassis, screening can; Russian 
B9A PCB, gold pins 
B9D Magnoval, chassis, for PL519 
TOPCAP for 2C34, 807, etc 
TOPCAP for 12 El, 5B-254M, PL519 
MATCHED TESTING 

10.50 
13.50 
1.95 
4.80 
0.90 
1.88 
1.80 
1.20 
2.93 

£2.00 per valve (£4.00 per pair) 

RARE SOCKETS 

Previously unavailable anywhere in the world! 
Handmade in UK exclusively for Billington's 

4212E for 4212E (ORDER CODE 47E) 
B4 for PX4 (ORDER CODE 464/5BB) 
DA100 for DA100 (ORDER CODE 45DA) 
B5 for ML4 (ORDER CODE 4134/B5B) £3.60 
P05 for Aa, Ba (ORDER CODE 5P0) £11.70 
OCTAL GOLD PLATED CHASSIS MOUNT for EL34 (ORDER CODE 8GC) £ 1.35 
8 PIN SIDE CONTACT for AZ1 (ORDER CODE 8SC/8P) £10.43 
E2E for F2a, E2e (ORDER CODE 9E2E) £13.50 
10Y for EL156 (ORDER CODE 10Y) £5.63 

£37.50 
£3.60 

£15.00 

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 lie LIMITED 

1 E GILLMANS TRADING ESTATE 
BILLINGSHURST 

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

VISITORS STRICTLY BY APPOINTMENT PLEASE 
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KIT NEWS 
SVETLANA'S NEW BABY 

The American component manufacturer 

Svetlana has just announced the 

introduction of its Russian manufactured 

EF86/6267 small signal pentode valve. 

Svetlana claim the valve benefits from 

low noise and microphony thus making 

it ideal for use in the first gain stage of 

phono or microphone 

pre-amps. Other 

advantages are a high voltage gain in 

pentode mode and low distortion in 

both pentode and triode operation. The 

EF86 is also improved from earlier 

versions by having higher structural 

rigidity which aids performance. 

Svetlana Electron Devices 

8200 South Memorial Parkway, 

Huntsville, AL35802 

USA 

Tel: (205) 239-6900 

SOCKET'S GALORE 

Billington Export, the valve suppliers, 

have now introduced a new range of 

sockets, which have previously been 

about as easy to get hold of as hens' 

teeth. The sockets now in production 

cover 4-pin types. including the £3.60 B4 

(for use with DA42, PX25 and U14, this 

socket is a copy of a World War Two 

military design). the £ 15 L4 (designed on 

a 1920s' pattern for use with the 

DA 100) and the £37.50 USL4 (for the 

huge 212 and 4212e.) 

For £3.60 you can make the B5, a 

British 5-pin type for use with MH4 and 

ML4 , your own. There's also the £ 11.70 

POS, another 5-pin socket with a 

continental-type side spigot known as 

the G5K. To end our list we have the 

£13.50 E2e continental 9-pin socket for 

use with E2e and F2e valves. 

Billington Export Ltd 

1E Gillmans Trading Estate, 

Billingshurst, 

West Sussex RH14 9EZ 

Tel: 01403 784961 

FALCON GET ACTIVE 

Falcon Acoustics of Norwich have just 

released a third edition of their book 

entitled Active Loudspeaker Crossover 

Filters and Sub bass. All you maths 

experts out there will be glad to know 

that it now contains even more 

formulae for infinite baffle and reflex 

designs. The complete set of equations 

used for calculating fourth-order 

coupled-cavity designs is also included. 

Price for this thirty-two page booklet is 

a modest £ 1.50 plus an AS stamped 

addressed envelope. 

Falcon Acoustics Ltd 

Tabor House, 

Norwich Road, 

Mulbarton, 

Norfolk NR II 4 8JT 

Tel: 01508 578272 

AUDIOCOM'S RANGIE GROWS 

Audiocom, the specialist component 

suppliers, are pleased to announce the 

new MIT Multicap RTX polystyrene 

and PPFX polypropylene capacitors. 

MIT uses a patented process which 

winds the capacitors co-axially rather 

than in a single winding. So the 

Multicap is not a single capacitor of 

1000+ turns but ten smaller value, 

high-speed capacitors all wound in 

parallel to make up the total value. 

Danish Audio Connect 

attenuators are now on sale as 

well. These use low-noise, non-

inductive, metal film surface 

mount resistor networks to give 

a signal path claimed to be five times 

shorter than conventional designs. 

Audiocom 

2 Swallow Tree Gardens, 

Saundersfoot, 

Pembrokeshire, 

SA69 9DE 

Tel: 01834 814036 

PRESTIGIOUS WILMSLOW 

Wilmslow Audio aim for the stars with 

their new top of the range 'speaker, the 

£2200 Prestige. This three-way 'speaker 

was designed by Wilmslow's director 

Shaun Williams and combines high 

performance drive units from ATC, Scan 

Speak and Volt. Wilmslow claim the 

combination of Scan Speak's Revelator 

tweeter and ATC's SM75-150s midrange 

gives the Prestige a high level of clarity 

and detail. The three drive units are 

linked via a high quality passive 

crossover which utilises polypropylene 

capacitors and air-core inductors. 

Wilmslow Audio 

50 Main Street, 

Broughton Astley, 

Leicester LE9 6RD 

Tel: 01455 286603 
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w 289-00 
e INC VAT 
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AudioCad Pro 
A Computer Aided 

Loudpeaker Design Software 

As Featured 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 :-Pi£.8s 9E-5000 IFn, &cr, 

DAAS3L+ Digital Audio Analyser System 
DAAS3L+ is amongst the best Audio Analysers on the market today. It offers an 
excellent price performance ratio as a comes complete with calibrated microphone, 
G U I software, full manual and includes a PC half Card. DAAS3L+ 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, 8i Production Line testing 

Sytem Requirement 
AT3B6 or better, EGA VGA, 2MB RAM,4MB of hard disk space. Will run 

under Windows 3.1 OS/2 in DOS window 

Price £586-33 Inc 
Plus £ 5-0O P&P 

12" Hi-Fi Sub Woofer Driver 112.4100 
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 
Qts:-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 P&P 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 

B.K. ELECTRONICS VISA 
Unit 1 Comet Way 

Southend-On-Sea Essex SS2 6TR 
Tel: 01702- 527572 Fax: 01702-420243 

SERVICE 
FOR 

ENTHUSIASTS 

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

and Cartridge Transformers 

SOWTEREZ I 

TRANSFORMERS 

Choose from our catalogue or specify a custom 
design at no extra charge. Range of package options: 
full or half shrouded or open frame. Encapsulation. as 
illustrated for our popular size "P+" for output or 
mains. All transformers built to order by our 
craftsmen. Usually 6-8 weeks delivery. Free technical 
support for all our products ( Phone. Fax or internet). 
Write for our free catalogue. Competitive prices. 

E. A. Sowter Ltd. 

P.O. Box 36 IPSWICH 
IP1 2EL England 

Tel: (+44) ( 0) 1473 252794 

Fax (+44) (0) 1473 236188 

E- Mail: sowter@tcp.co.uk 

Liberty Audiosuite v.2  
PC based DOS and WINDOWS 16 bit audio analysis and 

measurement system, from the author of IMP and IMP/m 

*MLS and SINEWAVE stimulus for Driver, Loudspeaker 
and Circuit testing 

*REAL TIME ANALYSER and pink noise generator, with 
THIRD and SIXTH OCTAVE analysis, for IN-ROOM 
speaker measurements 

*DISTORTION ANALYSER giving harmonic distortion 
levels across the audio frequency band 

*SPECTRUM ANALYSER with white noise generator 
*AUTOMATIC input level setting for optimum dynamic 

range 
*ASCII DATA EXPORT capability to other programs for 

crossover development and optimisation 
*No prior knowledge or experience required to use the system 

with the full range of EASY SCRIPTS provided 
*Powerful programmable SCRIPT INTERPRETER to tailor 

the system for use by unskilled operators 

plus many other functions, making this the most feature rich 
system available 

Obtain the complete system with Software and manual, 
Calibrated mic, Preamp, Probes, DSP ISA soundcard, and 

cables for only 
£630.00 incl. VAT  

call or fax for FREE DEMO DISK 

Tony Seaford 
MARTON MUSIC 

phone/fax 01282-773198 

also demonstrated at: 

IPL Acoustics, Westbury, Wilts 01373-823333 
Horsham HI-FL Horsham, W. Sussex 01403-251587 

other locations--please call me 

rwa 
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. 

AP10 
AP1OX 
AP30 
AP50 

A60 
A70 
A80 
P50 
P90 
DACon (senior) 
DACon (junior) 
Phono 1 
Phono 2 
P.S.U. 

Personal Amplifier 
Integrated Amplifier 
Integrated Amplifier 
Integrated Amplifier 
Phono Stage Fitted 
Stereo Power Amplifier 
Mono Power Amplifier 
Mono Power Amplifier 
4 Input Pre Amp 
6 Input Pre Amp 
D to A Converter 
D to A Converter 
MM or MC Phono Unit 
MM or MC Phono Unit 
Power Supply for Phono 2 
& DACon(senior) 

£130.00 
£150.00 
£230.00 
£320.00 
£70.00 

£300.00 
£570.00 Pair 
£880.00 Pair 

£180.00 
£240.00 
£320.00 
£180.00 
£170.00 
£240.00 

£180.00 

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

Tel: 01763 272707 Fax: 01763 271594 
nva@dircon.co.uk 
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Noel Keywood designs and builds a high-technology, but inexpensive two-

way floorstanding loudspeaker that gives real bass. 

U
p to now, our loudspeakers 
have been a little different from 

the norm but this design, KLS9, 

deliberately uses a conventional format: 

it's a two-way floorstander. 

There are two reasons for this. 

Everyone wants to know how to design 

a loudspeaker and a two-way is an easy 

place to start. KLS9 is something of a 

design exercise. 

Secondly, by using high-quality drive 

units and not skimping on the cabinet 

size-wise, it is relatively easy to produce 

a budget design that is easy to build but 

offers superb performance. 

CHOOSING THE DRIVE UNITS 

In a two-way 'speaker, the bass unit 

must cover a wide frequency range, 

from the lower limit set by the box, all 

the way up to meet the tweeter, at 

around 3kHz. Because this covers not 

only the bass region but the midband 

too, it is called a bass/midrange driver. 

It's asking a lot of any unit to work over 

such a range and in practice, most 

bass/midrange drivers get a bit rough in 

the crossover region, from 2kHz-4kHz. 

Using a small cone minimises this 

problem, but the drive unit then has to 

work hard moving air to produce bass. 

Bass distortion rises and low-

frequency power handling 

deteriorates. 

To achieve reasonable power 

handling as well as deeper bass with 

more punch, an 8in cone is needed. 

This is the most popular choice 

amongst manufacturers and it was my 

choice for KLS9. To maintain quality 

above 2kHz, I chose to use a High 

Definition Aerogel (HDA) cone driver 

from Audax, the HM210ZO. This is 

one of their most advanced designs. 

HDA is a composite material 

comprising Kevlar and Carbon 

fibres, aligned along the polymer 

chain of an acrylic gel. The cones are 

actually baked hard, although they 

retain a peculiar slight stickiness on 

their front surface. HDA is 

extremely light, yet rigid, with 

optimised internal damping. Audax 

fit the unit with an edge-wound 

voice coil of flat copper wire, 

mounted on a heat- resistant Kapton 

former, and the whole assembly is 

supported by a rigid, cast Mazak 

chassis, not a cheap pressed steel 

affair. 

Modern synthetic cones are more 

consistent in their properties than 

paper types, giving a clean sound 

even at high volume. Paper 'breaks 

up' badly, sounding sharp and 

coarse. By the way, the instrument 

that puts most harmonics into the 

break-up region of a bass/midrange 

cone is the violin, which is why violin 

sounds so different between 

'speakers. 

The tweeter I chose to use was 

the well tried and tested Audax 

TVV025M0. This uses a fabric dome 

for good sound quality (I would not 

use a metal dome by the way; they are 

too hard and clattery). It comes down 

far enough to meet the bass/midrange 

unit at around 3kHz and has sufficient 

sensitivity to match. It is also very 

HI-FI WORLD APRIL 1997 
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KLS9 CABINET 
Dimensions when 
using 18mm MDF 

25cms 

o 

12 51cms 

188mmD 

67cms 

93cms 

FRONT 
PANEL 

38cms 

TOP 

BOTTOM 
PANELS 

25cms 

38cms 

89.4cms 
93-(2x1.8) 

S DE ANELS 

PANE _S 

BRACING 
PANEL 

cutout to accomodate 
terminal panel used 

21.4cms 

!CL 

89.4 cms 

REAR 
PANEL1 

r1Otms 

Port tube 6cms-8cms diameter 

o 

\\ SIDE VIEW 

top and sides butt 
behind front 

BRACING PANEL 

bcttom butts 
behind front 

e/ 

30cms 

rear panel lies 
inside sides, top 
& bottom 

CONSTRUCTION 

reasonably priced. 

THE CABINET 

Not unsurprisingly, when the Thiele-

Small parameters of the HM210Z0 are 

plugged into a computer programme to 

calculate box volume, the optimum 

figure turns out to be the size of a 

conventional floorstander. 

That's because nowadays, drive 

unit manufacturers tailor 

parameters to produce a drive 

unit optimised for a real- life 

cabinet. The HM210Z0 suits a 

medium-to-large ported cabinet 

From experience we have 

found it best to go for a high-

pass response that procuces a 

little bass peaking around the 

30Hz-60Hz region This gives 

real weight to bass, which most 

listeners prefer. With the 

HM210ZO, using a box volume 

of 2.6cu ft (0.075 cubic metres), bass 

reaches down to 36Hz (-3dB), which is 

low. You will find that our cabinet is 

C 

2 

0.072 cubic metres volume in fact, but 

internal sound absorbent makes the 

cabinet appear bigger as far as the drive 

unit is concerned. 

Generally speaking, the larger the 

cabinet the better - up to a limit. If you 

make the cabinet for this driver any 

larger than 2.6cu ft in volume, it will 

MacSpeakerz re Predicted Loudspeaker Frequency Response 

....... ... 

30 36 50 70 100 Hz 200 300 

Computer predicted response of the HM210Z0 drive unit in a 

2.6 cu ft enclosure. Output rises by + 1dB or so around 50Hz, 

then falls away at 24d13/octave. This is a classic reflex, high-

pass box response, with a -3dB frequency of 36Hz in this case. 

start to peak up in the bass, sounding 

boomy and one-note. What I have done 

is to choose the highest volume figure 

possible, consistent with flat response, 

meaning + I dB of peaking at 40Hz. 

This gives low box Q, good damping 

and a relatively clean step response, 

suggesting solid sounding bass with 

weight but little overhang. Practice bore 

out theory; KLS9 delivers very deep, 

tight bass - it can really thunder. 

Conveniently, for this volume of 

cabinet, dimensions can be set to 

give a large but not monstrous 

floorstander, measuring 93cms 

high, 25cms across the front panel 

and 38cms deep. 

However, cabinet volume can 

be reduced, by up to 50%, for 

those who might want a smaller 

'speaker or lighter bass. The best 

approach here is to knock up a 

pair of experimental cabinets of 

2.6cu ft volume and then slowly 

reduce the volume with bricks until 

you get the bass quality you are after. 

The bass drivers can be removed to get 

the bricks in, or the rear panels if they 

APRIL 1997 HI- F1 WORLD 



are screwed in place. 

CROSSOVER 

Analysis of the HM21 OZO's frequency 

response by our B&K measuring 

microphone and Hewlett Packard 

356IA FFT spectrum analyser showed it 

rolls off above 3kHz and, as expected 

from an optimally damped and 

consistent synthetic material, doesn't 

break up badly at high frequencies. It 

looked suitable for a slow-ish roll-off 

Butterworth (or thereabouts, damping-

wise) second-order filter response, but 

in the end I found a first-order (-

6dB/octave) low-pass filter was 

sufficient, as it should be with a good 

driver. The I.2mH inductor has a ferrite 

core, which allows a low DCR of 0.65i2 

to be achieved, maximising sensitivity 

and leaving driver/box Q unaffected. 

The high-pass section for the 

tweeter was engineered to make it flat 

in response terms and a good phase 

match with the bass/midrange unit. The 

first-order low-pass filter combines with 

the HM210Z0 in a complex fashion, 

because the drive unit itself rolls off 

above 3kHz. Also, the drive units are 

horizontally displaced by 30mm, which 

amounts to 90degrees of phase shift at 

3kHz. Experiment showed that best 

phase matching was obtained with a 

first-order filter feeding the tweeter, 

making the crossover network very 

simple. I usually expect to use second 

or third-order networks for the 

tweeter, but the slow roll-off of the 

HM210Z0 allows the tweeter to be 

rolled in high up the audio band, 

keeping low frequency energy out, and 

with this arrangement the phase 

matching proved excellent. 

First-order filters don't provide 

much flexibility in the all-important 

response tweaking department but in 

this design it didn't matter. Frequency 

response was as I prefer it, with a slow 

downward trend, no crossover suckout 

or dip around 3kHz at all, and no phase 

errors in this region to put in an off-axis 

suckout or dip. Keeping the midrange 

flat ensures good detailing and vocal 

projection without having to resort to 

any artificiality, like brightness. 

Talking of which, a tweeter should 

never be allowed to peak. The 

TWO25MO's response is tailored by 

the series high-pass 

capacitor so it exhibits 

a) no peaking and b) it 

rolls off slowly toward 

20kHz. This ensures 

there's no sting in the 

treble. Another 

subjective disaster is to 

allow treble output to 

rise toward 20kHz, 

giving painfully incisive 

treble. 

In the end, KLS9 

turned out to need a 

minimal crossover, 

much simpler than any 

of our earlier designs. 

That makes it even 

easier to build, of 

course, and less 

expensive too. 

I expected fairly 

benign load 

characteristics as a 

result of this simplicity 

and wasn't surprised to 

see a gently undulating 

impedance curve, as 

our analysis shows. This 

means there's little 

reactance in the load, 

always a good thing, 

since energy storage is 

kept to a minimum. The 

curve sits high up, 

meaning overall 

impedance is high, 

because of the 

HM210ZO's intrinsic 

6.311 DC resistance, 

which sets minimum impedance. 

Overall impedance measured 

12S1, meaning the 'speaker draws little 

current, so it will not stress amplifiers. 

When impedance is high, sensitivity 

usually suffers. In this case, it turned 

out to be a respectable 88dB SPL 

(Sound Pressure Level) from one 

nominal watt of input (2.84V), so 

amplifiers of 30-80watts are 

suitable, according to 

room size. 

j   

BUILDING KLS9 

The cabinets should be built from 

18mm MDF according to our cutting 

plan. The most important parameter is 

to 
tweeter 

to 

bass/mid. 

KLS9 CROSSOVER 

C1= 4µF R1=3.3i2,9W 

Audax TWO25M0 
fabric dome tweeter 

L1=1.2mH / 

Audax HM21020 
HDA bass/midrange 

INPUT TERMINAL PANEL 
(inside cabinet view) 

ferrite core 

o o 

(on drive units, +ve is narrow terminal) 

cabinet volume, but it is not so crucial 

that dimensions must be exact. Glue the 

cabinet with Evode Resin W or similar. 

It can be screwed as well, if desired - 

use coarse-thread screws made for 

MDF. Note that we put in a bracing 

panel, with a cut-out in it, two-thirds of 

the way down. This is to brace the side 

panels and avoid boxiness. 

The assembly sequence is - 

I) Glue top, bottom and side panels 

together, then screw/pin on the front 

panel to hold them in shape whilst the 

glue dries. Do not fix the rear panel. 

2) Glue and screw the internal bracing 
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ANOTHER BIG HIT! 

Following in the path of the orig nal and extremely well 
received Assemblage DAC-1. the DC-2 appears to be another big 
hit with customers and reviewers a Ike. The DAC-2 builds on the 
strengths of the original DAC-1, wit- its dual Burr-Brown PCM 1702 
20 bit DACs, Crystal CS8412 ¡ r- put receiver, toroidal power trans-
former and Analog Devices basec output stage, but adds HDCD 
capability with the PMD-100 cliental ' liter chip, an ex:ra co-ax digital 
input on a BNC Jack, a phase invert switch, three more power sup-
ply regulation stages with great :y increased power supply capaci-
tance, and improved parts quality ir the analog ou-pt.1 stage. The 
best news is that all tiese improve -nents come witi a very small 
price, the DAC-2 digoa processor kil is $499.00 U.S.! Cf 'course, the 
DAC-2 also comes with our 30 day satisfaction guarantee, two year 
limited warranty. AND our assembly gua-aitee, (It you can't ge: it to 
work, we will!). 

For those of you with the upgrade bug, we also have a parts 
upgrade kit available for the DA:D-2. This kit includes Cadcock resis-
tors and MultiCap capacitors fo - the anaiog output stage, Kimber 
silver and Illuminat hook-up wire, EAR and Souniiccat isolatior and 
damping materials, Linear Techmology voltage regulators, and more 
parts that make a significant improvement in the pertormaace cf the 
stock DAC-2. The parts upgrade kit is available at a special package 
price of $ 149.00, which makes it even more good news! 

For more information on any of our products, please cal , write. Fax 
or E-mail us and we will be happ/ to assis-. you. 

a THE PARTS 2790.Brighion Road Oakville. Ontario. Camada Li3H 514 

rr CONNECTION = .mx Telephone, :905), 829-5858 Facsimile (505) 829-5388 

E-lvai TPC @ son lc r orot ers corn 

THE Service Specialists 
From Classic Valve to Digital LaserDisc.... 

You supply the Problem, We supply be Solution! 

QUAD • GRANT • LEAK • RCA • RE'S/OX • ALTOBASS • RADFORD • 

PIONEER • LJMLEY • TEAC • YAMAHA • AVANTIG etc. 

For over 20 years we have provided un-matched technical services to 
Enthus ast 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 currert trend. We will 
carefully restore your classic using modern high-quality components; this 
alone frequently improves the sound qual.ty 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 ano 
alignment. The only standards we recognise aid work to are Manufacturers 
Origina. Our Test & Measurement facilities are probably the best n :his 
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 cesigns are good, others .... well, let's lust 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) 

WATFORD VALVES 
3 RYALL CLOSE 

BRICKET WOOD 

ST ALBANS 

HERTS AL2 3TS 

PHONE 
01923 893270 

FAX 

01923 679207 

SOVTEK EL34G FREE MATCHING £4.90 

SVETLANA 6550C FREE MATCHING £16.00 

MULLARD M8137/CV4004 BOX ANODE £18.00 

SIEMENS E83CC WEST GERMAN £10.00 

NEW OLD STOCK 
ECC81/6201 £4.00 
ECC82/6189W £4.50 
ECC83/I2AX7WA £5.11 
ECC88 BRIMAR £5.00 
EF86 TESLA £9.00 
EL84 TUNGS 
GZ32 
GZ33 MUL 
6L6WGB/5881 
6SL7WGT 
6SN7WGTA 
6072A/12AY7 
6550A G.E. 

£6.00 
£6.00 

£10.00 
£10.00 
£8.00 
£8.00 
£9.00 
DOM 

CURRENT PRODUCTION 
SOVTEK 
12AX7WAN/13 £3.25 
12AX7WXT £3.50 
EL84M £5.00 
6L6/5881 £4.90 
6EU7 £8.00 
6992 £4.00 
7199 £8.00 
EL34 SVET £8.50 
E34L TESLA £8.50 
6CG7/6FQ7 E.I. £8.00 
12BH7A E.I. £8.00 
KT88 TESLA £25.00 

Fast & efficient mail order service. All valves are new, boxed 

& guaranteed. Prices are plus VAT & carriage. 

Falcon Acoustics Ltd 
V  New Audio A‘m- aTer.u7reespicrinn Et:epctu;ii:h red:o 17171;1:1 

of Radiotron Designer's Handbook by Langford-Smith. 

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

0.1 - 100mFd, range of SOLEN 400v (some 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. 
EVERYTHING BUT THE WOOD 

AUDIO AMATEUR PUBLICATIONS 
Loudspeaker Design Cookbook 5, Recipes Cookbook, Mullard Valve Circuits, plus lots more in P/L. 
Back year sets of Speaker Builder, Audio Amateur 8 Glass Audio, plus the Audio Anthology Set. 

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

via AIRR LoudSpeaker Ver.6, BassBox 5.1, to the basic Bullock/White Boxresponse. 
Also the IMP FFT Test Kit, the Mitey Mic Kit and Mic/Preamp kit for Audiosuite or AIRR 

A compact 18 litre, 90.5dB/watt system with a -3dB. point of 55 Hz 
One of the comprehensive range of Focal kits from an even wider range of 

high-tech loudspeaker units 
Send for our FREE price list PL25e 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 

10 APRIL 1997 HI- Fl WORLD SUPPLEMENT 



eMlt 

panel into place. 

3) Cut driver cut-outs on front panel. 

4) Glue damping pads of heavy, natural 

fibre carpet felt onto every internal 

panel. An alternative is the bituminous 

felt used to damp car panels. 

5) Cut terminal panel and port cut-outs 

on rear panel. Fix port into hole and 

glue in place. 

6) Screw and glue rear panel into place. 

The cabinet can be accessed internally 

through the bass/midrange cut-out on 

the front and the terminal panel cut-out 

at rear. Internal damping wool can be 

put in through the front opening. 

7) Solder wires onto drive units and 

lead them out through the terminal 

panel cut-out when screwing drivers 

into place. 

* Note polarity - the narrow pin on 

both drive units is positive (+, marked 

red on woofer). Also, the tweeter has 

reversed phase, so connect +ve from 

the crossover to the tweeter's - 

ve (wide) terminal.* 

8) Solder crossover components 

onto terminal panel. Connect 

drivers to crossover then screw 

the terminal panel into place. 

We placed the terminal panel 

right behind the bass/midrange 

unit so we could fix it using nuts 

and bolts, if need be. A 7mm 

recess had to be routed out for 

the chassis front face, leaving 

I I mm for screw thread. We 

were worried they might not 

hold after repeated use, but they 

proved OK in practice. 

CABINET PROPORTIONS 

The cabinet was proportioned so 

that a point midway between the 

bass/midrange and the tweeter 

would be 2ft 6in from the floor - 

ear-height in a normal seat. 

The front was deliberately kept 

narrow, for best imaging. Wide-fronted 

loudspeakers image messily, so beware 

The ins de view of :he cabinet 

shows the bracing panel and 

damping pads. The cutout size is 

not critical, but should be big. 

188mm D. •• -• • ........ 
driver cutout 4 x 6mm fixing 

holes on 217.70. mm 
circle, at 90degrees 

f you are thinking of altering this 

dimension. You will notice that the 

cabinets are handec' by offsetting the 

tweeter, so there are right and left-hand 

'speakers. This places the tweeter 

asymmetrically, dispersing phase and 

diffraction effects, and it reduces the 

path length to the cabinet's inside face, 

pushing effects up-band. Bear this in 

mind when cutting the front panels, 

since they must be different. The 

tweeter sits closest to the inside panel 

of the 'speaker, when viewed from the 

front as a stereo pair. 

We used a router to inset the 

chassis of the bass/midrange unit, 

making for a flush baffle in order to 

minimise destructive reflections. The 

tweeter has been mounted over the 

edge of the bass/midrange chassis, to 

get it as close as possible; it is one 

wavelength away at 3kHz. I did not want 

this distance to be exceeded, since I 

rate good imaging very highly. For this 

reason, all the cabinet front edges were 

routed to have a smooth radius on 

them, to avoid edge-diffraction. This 

makes the cabinet difficult to veneer, so 

we applied Unibond as a sealant and 

then eggshell black paint. 

The crossover is so simple it can be 

soldered directly onto the input 

terminal panel. Glue the crossover 

components on with a hot-melt 

glue gun or, better, drill the panel 

and bolt on two three-way tag 

strips. The capacitor, inductor and 

resistor can then be soldered on. 

Keep the inductor and capacitor 

apart and at mutual right angles to 

minimise inductive coupling ('cos a 

capacitor is a coil of foil with 

inductance). 

We suggest you use Solen 

audio quality polypropylene 

capacitors. The inductor is ferrite 

cored for lowest DCR, measuring 

0.6512. These properties must be 

replicated, or performance will 

change. The resistor will not get 

hot; make it 5W-9W. We used a 

high temperature wirewound, but 

really this resistor is best made up 

from I W carbon film types, 

because of their neutral sound. 

The terminal panel we show is a 

bi-wire type and the 'speaker is bi-

wireable of course. 

Because the panel is positioned 

directly behind the bass/midrange unit, a 
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CRICKL/W000 ( LEC7ROMICSASSAR SUPERSOUND 

Ladro PolaDeOPyiene 100,00±59 

The secret's n the metallised free 

Manufactured specifically for high end audio. these 

polypropylene capacitors offer exceptional value for 

money as they use a specially imported high purity 

ratabsed colypnrylene hh-n. ensuring smooth. detailed 

and transparent sound quality and extremely low 

distortion. reedier they are placed directly in the 

renal path such as at crossovers cc fce decoupaing etc. 

Ideal fa aptaung or stale and lealo creators. 

Part no Vare Pnce 

CW1011% CAP PROPS'. 100M (1.25 

CW1SON CAP RUM. 150M (115 

CW220N CAP PROPYL 220. (125 

CW330N CAP PROPEL 330nF 6115 

CW470N CAP PROM 470. £115 

CIV68M CAP MGM 680rf £1.25 

CV/1110N CAP PROPYL 1 of 41/5 

CW1U5N CAP PROP% 1.Sof £1.50 

CW2U2N CAP FROM 2.bl 11.50 

CY13U3N CAP FROM IV 11.85 

CW4117N (» PROP% 4.7i/ 12.00 

CY161.18N CAP PROM 6.8oF £2.50 

CY11016 CAP PROM lOof 13.50 

CWISN CAP PROPYL 15,,F £4.50 

CY(22U CAP PROPIO. 2Zsif I6.50 

CWSOU CAP FROM 50pF 1895 

C811001) CAP PROP% 100pf £20 00 

Lose valve capacitors are anemia% used e ern 

reams lespeciaty at tone contro/ bass & treble etc) 

By Moe) lv Parlanerena vo. «WY . 
entranced beer brylito sosel especial% e the 

treble aar me bass range. are a transparent lower bass 

«movement. Close treence 6141 stale% mere 

that both charnels can be very closely matched. 

Part No Val. voltage Pere 

01147P CAP PROPYL 47pF 250V £0.35 

0,P1CAM CAP PROP% 1000 250V £0.35 

CPP1 50P CAP PROP% 150pF 250V £0.35 

CPP220P CAP PROPY 220p( tstet £035 

CPB331Y CAD PROPYL 33000 250V £085 

CPP470P CAP noon 470of 250V 1035 

CPPI NO CAP PROPYL 1 rf 25011 £0.35 

'Fe- SF 

CPP2N2 

CPP4,17 

CPPI ON 

CPP22N 

CPP47N 

CAP FROM 2.2rf 

CAP PROM 4.7K 

CAP PROPIO 150 

CAP PROM 22nF 

CAP MOM 474 

2509 

63V 

63V 

63V 

63V 

£0.35 

£050 

£0 65 

£0.85 

100 

L vo Impedence High Temperature 

(105 C) Radial Electroytrts 1 5% 

Serer elearcybcs at affonlable prim The low 

inpedme ere menace mama signal punts, whist 

the supenor ternperature charactensba allow the 

capacitor to rerun very stable under the most raying 

contrens. 

Part No. Value Voltage Pnce 

1H50 102111344414f SOV £0.25 

2U2HSO 10241 1044224f 50V (0.25 

4U7H63 1024 TEMP 4,74f 63V L0.25 

101163 10 I II 61er IV 63V 8025 

22863 LO I II TEMP 22LB 63V (0.30 

47861 L0211 TOW 47e 63V £0 35 

1001163 LOO 410(41050 63V 80.50 

22(11150 LO HI TEMP 220pF 50V (0.75 

1701163 10 2 HI TEMP 470,C 63V £ 1.25 

10001135 LO 14 TEMP 10000 35V £1.50 

22001150 10 214 TM. 2200uF 50V 82.25 

47001125 1.0 TB" 47000 25V £ 2.50 

Elna Solder Lug Reservoir 

Capacitor 10.0000 80V 

Omer the net Malaya for poesy remay use o 

9310 srportant co keeping dam hen Mdst 

mama arrent flow fa goal transient 8 bass 

respœse.Elna mauton re reacted the War creer 

It thew excepbonal mho attributes. 

Part No _if/Voltage 

10000080 CAL EL1/410000/809 ill 00 

Pnce 

Monaco, Air Cored Inductors 

A range of professoal re cored Maas for 80 a 40 

ups:own/filers for use up to 3COW. 1.2rran enameled 

copper me word on ar spaced Marc bobbes 

Pet No Spececabon 
r• r 

Pre 

1122 220.101 sn 48sIgran £2.50 

P33 330.10.20 8.19mm £3.00 

P47 47001 0250 50s19mm £3.50 

P68 680010350 59s19rnm £4.50 

P100 1.10.40 59‘19n. 15.50 

P150 1.5mH 0.50 70x3Ones (6.50 

P220 2.2.1 0.60 70,30nro £8.00 

P330 3.3m11 0.750 70030 £1000 

Monocor Ferrite Inductors 

A range of çafessenal y effeency forte cored 

inductors with very losir ohm toses for 80 cc 40 

crossown or lam for metre 40011. 

1 Men enameled comer me ( 1.3mm ce F1000) wound 

at Hasa Mtn 

Part No. 

4220 

1330 

8470 

1680 

11000 

Samar« 
1 bril Isn 400W 55.31mm 
3.3na 010 330Y1 65139men 

47,144 otsn 140W IWO., 
6.8.1 0.3%) 120W 650350,1 

15094 0.450 100W 65,39ren 

PIRe 

(6 50 

1930 

£11.00 

112.00 

113.50 

Quality Valves 

Affordabie ' and< of High Quality Valves 

Part No 

65500 

KM' 

656707 

60607 

ECC81 

ECC82 

ECC113 

EH% 

EL34 

4184 

5134 

1(11/3 

Morten 

OUIPUT VALVE 

armor VALVE 
OUTPUT VALVE 

OUTPUT VALVE 

TRPOE 

TRIOOE 

TMOCE 

LOW NOISE PENTOCE 

35171311 VALVE 

OUTPUT VALVE 

RECITER 

OUTPUT VALVE 

Woe 

£26.00 

LASO 

£4.50 

£3.95 

£a50 

£4.50 

£4 50 

£3.50 

£8.50 

63 50 

£6.50 

£20.00 

Valve Holders - High quality calve bases 

Chassis mounting with screw fittings 

Part No. Derr.. Pere 

8940 899 VALVE HOLDER CERAMIC 11.50 

59411 89A VALVE HOLDER CERMIC • 2.00 

SCRFINING CAN £2.25 

/LTC OCTAL VALVE «DER CERAMICI2.00 Sorer oar of frees each 'triodes 2 cable grps pan 

Foe y Gold Plated Phono ( RCA) Plugs 

w h Spring cable grip 

P. No 

PPn,5A2 

>sanction Prce 

PsJR GOLD PLUGS for sr to 81.50 

Sm CABLE fer 

re GOLD PLUGS for up to £1 50 

Rim CABLE Pat 

PH.A2 

Very High Quality Phono ( RCA) Plugs 

get, high duality sate grey metal MI heavy aid plated 
smears Ter volet Lade or & PITE relators. 

Vee46e none 

Pan No. Deserter 

PIN- 6,12 8000P7VIPSL(o53atuç 

Amen CABLE 

ppr.8142 GOLD PRE PUJGS fa LI) 

8nern CABLE 

laetrile Pro•Atdio Super Quality Gold 

fluted Phono * RCA/ Ploga 

Prce 

£3 SO 

(3.50 

Par 

wee rege of cables. These connectors male contact 

0th ground Ire at Men« to elnunate pop. 

Pan Nc. 0411119tion Price 

PPN2 NEUTRIK PRO AUDIO 12.00/par 

Extra High Quality Gold Plated Phono 

Oxygen Free ( RCA) Leads Ida., i 

Avaelle re 2 Mom 8 3 lengths. Melly flexible oxygen 

free cable ea extra madded-4i control/groureng me. 

Part le. Lama/Color Pnce 

LPPIQG 0.8 Metres/Green £5.50 

112112-1 08 Plebes/Vert £5.50 

LF92QG it Metres/Green teso 

L.F92Q/ 1.5 Metres/Volet £630 

LPP5Q.:i 5 Metres/Green £11.00 

LPP5QI 5 MetresAgalet (I 1.00 

Bass Reflex Tuning Ports 

A range of Motel* am ports Mr use e care. 

SUM of Icalsperer Labatt. derarneter 

Lear/stare length nee 

Pan No Daemons Price 

4455 de351-110-210 £230 

RSO d-501,150-280 £3.00 

4470 de701,1213.245 £3.50 

0.100 del IOLY160-122 iS.S0 

0.85 de85 angled 45' fa um/ 

comesi.-210-310 £ 6.50 

High Quality Components at the right 

prive Please ad £ 2 00 carriage • VAT 

to all orders. Credit Card phone 

orders accepted. 

Cricklewood Electronics Ltd, 40 & 42 Cricklewood Broadway, London NW2 3E7. Tel: 0181 452 0161 Fax: 0181 208 1441 

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 

A2 H.D.A. 
AEROGEL KIT 

S3TLM METAL 
TRANSMISSION LINE 

PLUS KITS  £172.00 PLUS KIT  £187.50 PLUS KIT  £224.00 

TOTAL KIT  £236.00 TOTAL KIT  £259.00 TOTAL KIT....£302.50 

PRE-VENEERED CABINET KITS NOW AVAILABLE. Carriage 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 

III APRIL 1997 HI-FI WORLD SUPPLEMENT 



effie 

pad of carpet felt should be placed over 

it to eliminate reflections from the rear 

of the bass/midrange driver. 

The reflex port itself is not too 

critical. To keep distortion down, it 

must be made fairly large. Our port was 

made 8cms in diameter and 4cms deep. 

You might like to try experimenting 

with these dimensions. The port is 

placed close to the floor on the rear 

baffle. Since it works low, around 35Hz, 

it is close enough to the main driver to 

avoid phase problems, so positioning is 

not too critical. 

Ideally, the base should have floor 

spikes fitted. The cabinet side panels 

could well be braced further by a I in 

dowel or similar, because this 'speaker 

produces a lot of bass energy. 

And finally, to the matter of internal 

damping. Regular readers will know we 

recommend long-haired wool. It must 

be teased out and should be supported 

internally on threads to prevent settling 

over time. The bracing panel is useful 

for this purpose. Put an open gauze 

over it and wool on top, as well as in 

the bottom chamber. Don't over-stuff 

the ' speaker or it will sound lifeless and 

the port will not work properly. Reflex 

cabinets must not be too heavily 

damped for this reason. The amount of 

damping used is a matter for 

experiment, being sufficient to suppress 

cabinet boom but not enough to create 

a 'dead' sound. 

Most people like to finish their 

cabinets with a good veneer. To retain 

bevelled edges. I suggest hardwood or 

stained softwood 1/4 rounds are routed 

into the edges. Veneer up to these 

edgings. Bear in mind that all around the 

tweeter, up to I 2in away, there should 

be no protuberances, especially ridges. 

The surface acoustic wave it produces 

must not be obstructed, nor should it 

be caused to 

diffract off sharp 

surface 

discontinuities. 

Attention to detail 

here, together with 

good drive units, 

narrow front baffle 

and accurate phase 

matching between 

drivers yields very 

sharp, clean-edged 

images, plus well 

embodied cymbals 

made of solid metal, 

rather than the sort 

of mellifluous 

representation that 

arises as a result of 

phase errors and 

anomalies. 

The cost of 

these 'speakers is 

low relative to the 

specification. The 

Audax drive units 

total £ 150, wood 

around £ 30, 

terminals, wool, 

components, wire, 

ports, etc, around 

£70 (for two 

'speakers). That's 

£230 in all. For this 

you get a high 

technology 

loudspeaker with 

superbly even and 

well damped bass that 

goes very low. It also 

has a clean, 

clear mid-band 

and is easy to 

drive. Have fun! 

COMPONENT LIST (per loudspeaker) 

L. I 

C II 

R I 

Input 

Component mounting 

Damping 

Panel damping 

Wood glua 

Panel damping glue 

Wood 

Wire 

Port 

1.2mH, 0.65.0., ferrite cored 

4pF, 50V wkg. min. Solen 

3.3I2 resistor, 5W min. 

bi-wire input terminal panel 

3-way tagstrips 

long haired wool 

carpet felt 

Evode Resin W 

Evostick 

18mm MDF 

silver plated copper, single strand 

7cm-8cm diameter, 4cms long 

KLS9 KIT 
Two kits of parts are available for this loudspeaker: 
1) Drive units only, comprising two HM0210Z0 and two 

TWO25M0 £150 + £10p&p UK 

2) Drive units and hardware. Contents as above, plus 

Long Haired wool, bi-wire gold plated input terminals, 

crossover components, adjustable ports, silver plated 

wire and floor spikes £220 + £10p&p UK 

SEE PAGE 77 FOR ORDER FORM 

15. 

8 - 

4 

dB 

+5 

0 

frequency ( Hz) 12Hz 2CkHz 

Output is strong down to 50Hz in our room. The response 

cha-acteristic falls slowly and smoothly toward high frequencies, by 

about 3dB overall. This is deliberate, to ensure the 'speaker sounds 

smooth but full bodied in its rendition. 

Frequency (Hz) 10 100 1k 10k 

Overall impedance measured 1212, with a pink noise test using an rms 

reading meter. The twin peaks are typical of a reflex, where the port 

resonates out of phase against the box, at 36Hz here. Above 200Hz 

impedance rises smoothly, due to voice coil inductance, then levels out as 

the tweeter comes in. KLS9 is an easy load for an amplifier, drawing little 

current and possessing little reactance. 

HI-FI WORLD APRIL 1997 



Evergricicey's 
gone surfing.... 

Wilmslow Audio have 
decided to take the plunge and 
dive head first into the excit-
ing world of computerisation 
and electronic maiL Yes, those 
two grumpy old fossils Terry 
and Shaun have thrown off 
their seventies flares, discard-

111D 

ed their Gary Glitter EPs, and 
staggered into the nineties by 
hooking up to the Internet. 
Mind you I am not sure if 
Terry totally understands this 
new vehicle as upon hearing 
that they were to surf the net 
he rushed out and bought 

stacks of Beach Boy CDs and a 
pair of bermuda shorts!! 
Wilmslow's decision to get 
involved with the net was 
prompted by a number of fac-
tors, not least of which was 
that their export business is 
expanding at a great pace, 



with orders and enquiries 
arriving daily from all corners 
of the globe. 
This week 
alone has 
seen numer-
ous orders 
dispatched 
to places as 
far flung as 
America, 
Australia, 
Russia and 
Weston-super-
Mare! In fact demand 
for their high quality self 
assembly kits is so great in 
Russia that 
Wilmslow Audio 
have just appointed 
their own Russia 
agent, Vladimir 
Fichtchouk as the 
sole exclusive deal-
er for their prod-
ucts in the CIS 
(Community of 
Independent States) 
who will promote 
and stock all of 
Wilmslow's loud-
speakers in both kit 
and fully finished 
forms. This is the first of many 
such appointments planned by 
Wilmslow Audio in order to 
broaden their sales base. They 
are currently negotiating with 
probable agents in America 
and Malaysia where demand 
for their products is growing 
rapidly, watch this space for 
future announcements on their 
progress. The demand for 
Wilmslow's vast range of 
high end products is growing 
all the time, yet a lot of cus-
tomers still only identify 
Wilmslow with self assembly 
kits and are unaware of the 
incredible range of goods 
available. Their stocklist con-

sists of Cables, Capacitors, 
Connectors, Inductors, 

Resistors, Damping 
Materials, not to 

mention the 
vast array of 
replacement 
drive units 
on offer 
from the 
worlds lead-
ing manufac-
turers. 

Wilmslow 
Audio are current-

ly stockist of drive units 
manufactured by: 

3111E Platform 

morel)] 

BENN1C 

YOU 
Lowther 

Col. 
gloolmeouton, 
Limited 

One of the biggest advantages 
of the Internet to Wilmslow 
Audio will be the ability to 
show their catalogue to a 
world-wide audience. 
Wilmslow currently send out 
via the Post Office between 
100- 200 free catalogues every 
week, which 
obviously is 
very time 
consuming, 
not to mention 
costly. In the 
future customers 
will be able to access 
this information without 
leaving the comfort of their 
own laptop! 

Modern technology already 
plays a large part in the 
Wilmslow Audio set-up 
with their computerised 
crossover design service, pro-
duction of technical drawings, 
catalogues and mail lists but 
the addition of the Internet 
and a web site can only 
enhance their already excellent 
service and pledge to their 
customers to provide "Quality 
sound to rival the best." 

Everybody's gone surfing ... 

So off they go, surfboard and 
keyboard in hand, ready to 
put their toes in the water and 
surf that net. 
For more information regard-
ing Wilmslow Audio or to 
receive your free catalogue. 
contact them at 

Wilmslow Audio 
50 Main Street 
Broughton Astley 
Leicester LE9 6RD 
Tel: 01455 286603 
Fax: 01455 286605 
Email: 
wilmslow.audio@dial.pipex.com 

'SPEAKER BUILDERS SURF 11411 
N-ND VVIN 

Visit the Hi-Fi World website 
at 

www.hi-fiworld.co.uk 
and, from the beginning of 
March, you'll find our compe-
tition. We are offering £100 off 
any purchase of over £500 
made with us - great for surf-
ing 'speaker builders! 

I warn slow 
Y Audio 



1.1 

W IE IC I N G 

Continuing our journey of discovery in the world of esoteric components, 

we take a listen to a tweaked-up version of our KLP I line-level pre-amp. 

I
n our DIY supplement of February 
1997 we reviewed the effect upon 

sound quality of various esoteric 

components. We chose a selection of 

high quality components to give our 

K5881 Mk11 20W Class A power amp. a 

bit of a treat. The results really were a 

bit of an ear-opener, with a couple of 

Black Gate capacitors from Japan and 

four paper-in-oil caps from Sweden 

transforming the amp's sound, 

producing a much more open, solid and 

realistic rendition. Impressed by this, we 

decided to track down some more 

components for souping up our KLP I 

pre-amplifier. 

KLP I is basically a line drive stage, in 

that it has no voltage gain but can 

supply the current necessary for driving 

long runs of cable between pre and 

power amplifiers. It uses a simple but 

elegant cathode follower circuit to give 

a clean, clear sound. 

With such a simple circuit, 

components have a large impact on 

sound quality. One component in 

particular is critical as far as pre-

amplifiers go - the volume control 

(potentiometer). Most commercial pre-

amplifiers fit cheap pots. that cost 

typically 20p-50p apiece. They have a 

characteristically hard, flat sound that 

lacks life and colour. At the other end 

of the scale are the no-holds-barred 

pots from companies like Penny and 

Giles, which can cost more than £200. 

One alternative to the normal style 

of volume potentiometer is something 

called a switched attenuator. This uses a 

multi-pole rotary switch (usually of a 

minimum of 12 poles, like Maplin's 

FF73Q) with resistors soldered across 

its terminals. These work in a similar 

manner to standard pots, but don't have 

infinite resolution - i.e., they don't 

change volume smoothly but in discrete 

steps. 

Even a stepped attenuator built 

from cheap carbon film resistors sounds 

better than a cheap pot., displaying a 

cleaner, more detailed and colourful 

sound. And for a cost of about £ 1.50 

per channel, they won't break the bank. 

Of course, you don't have to stick with 
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CHANGED TO 
TAT INFINICAP 
'SETIS' 

CHANGED TO 
PANASONIC 

carbon resistors that cost a few pennies 

or so each - Holco or Vishay resistors 

can also be used to construct a very 

high quality attenuator. We hope to 

bring you more information on 

attenuators in a forthcoming 

supplement. 

Also having a large effect on sound 

quality are the output capacitors, in 

KLPI's case I pF. In February, we got to 

grips with a number of capacitors, 

Hovland Musicaps, Jensen paper- in-oils 

and TRT Wondercaps. We got on well 

with the latter, and decided to try out 

some of their new SETI caps, so named 

for their single-ended triode amp sonic 

signature. 

PANASONIC POTENTIOMETER 

(E64.30) 

Before I'd even made it back to the sofa 

after slipping Magnificat's Europe, The 

Golden Age Vol I, into the drawer of 

our Audiolab transport, the 

improvements were obvious. For a 

start, there was a much larger amount 

of subtle detail coming out of the 

Sextets, the acoustic of St Jude's On 

The Hill sounding a lot more solid and 

realistic. 

The voices of individual choristers 

also became weightier and more 

substantial. This was because KLP I was 

now painting from a broader tonal 

palette, this performance benefiting 

from greater colour and tonal 

resolution. This made the task of 

listening in on separate voices in the 

choir easier, and following the music 

was more enjoyable. 

As the tracks rolled by, I found 

myself becoming increasingly aware of 

how much larger the sound stage and 

how much clearer the images were 

through the Panasonic pot. While the 

Alps Blue Velvet fitted as standard to 

KLP I is an audiophile pot in its own 

right, presenting an open window for 

music to flow through, the Panasonic 

took the window and opened it even 

further. 

Music was more relaxing to listen to 

because it had much more room to 

breathe, filling out and swelling into the 

room. Especially impressive was the 

extra stage depth the sound had, almost 

literally adding another dimension to 

music. 

Coming back down to earth after 

the ethereal Magnificat, I indulged in a 

little Spice Girls. OK, the production on 

this CD might be more processed than 

your average cheese in a plastic tub, but 

the Panasonic was obviously still 

working, letting through detail its less 

expensive counterpart had either 

glossed over or missed. Percussion in 

particular showed greater insight, 

coming across as crisper, better focused 

and more incisive. Bass did similarly 

well, drum machine rhythms now 

heavier and more dynamic, sounding 

less sludgy' thanks to improved 

detailing. More of the funk and timing 

was also getting through, songs 

sounding catchier and more toe-tapping 

as a result. 

Piano, whether Classical or Jazz, was 

a lot more convincing with the 

Panasonic in place, thanks to its ability 
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Riverside Audio 
18, Riverside, Cambridge CBS 8HL. Telephone/FAX: (01223) 51225399 
Our aim at Riverside Audio is to enable the 

home constructor 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 offer 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. 
The Riverside 4040 is our integrated 

amplifier. It features dual mono construction 
and has five line level inputs and both 40 and 
80 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 
and transformer cover are hand polished to a 
mirror finish, and come with a semi-man black 
valve cover. 4xEL34, 4xECC83, 2xECC82. A 
full description, 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 38000. 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 2x295V00.25A (0.4A int.), 
2x70V030mA. 2x6.3V05A. Price £60. Other 
primary 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 chassis, comprising main chassis and 

transformer cover, is hand polished, welded 
1/16" stainless steel - NC machine tooled for a 
perfect fit and clean finish. Each kit also 
includes a mesh valve cover and baseplate, 
finished in semi matt black. Price £310. Also 

available in mild steel finished in black, £ 195. 
For those who wish to use one of these high 
quality 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 phono 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 
feedback RIAA equalization circuit, ensuring a 
natural tonality, a regulated high voltage supply 
per channel and cathode follower Out 
3xECC83, 1xECC81, 2xECF80. Full details 
and circuit diagram in the P2 reference 
manual, £6.50. Kit £225, fully assembled £275. 
Technical specification: 47ka input 

impedance, 1k.0 impedance output for driving 
long interconnects. 
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 
2x295V020mA, 2x6.3V00.45A, 16V0 1A. 
Price £30. Other primary voltages can be 
supplied to special order. These transformers 
are also suitable for power supplies in 
preamplifiers and other line level valve circuits - 
see data sheet for details, £ 2.50. 
The chassis (main chassis and transformer 

cover) is made from mild 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 fined 
13 A plug, £ 15. 
We normally ship within three working days. 

If we do not have the item in stock we will 
advise you of expected delivery and confirm 
before despatch. P&P (in UK): £2 for each part 
of £40, maximum of £ 10; manuals free of 
charge. Assembled units despatched by 
courier free: courier service on other items £ 10. 

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

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

CONNOISSEUR 

BD1/2 Drive Belt 

BD In Motor Suspension kit 

5AU.2 Headshell 

SAU.2 Connecting Lead 

GARRARD Standard Models 

Wired arm tubes from 

Cartridge carriers ( sliders) 

Idler wheels 

;01/401 Transcription models 

Original Thrust pad assembly 

Original Idler tension spring 

Original Brake pad 

Xeroxcopy Owners Manual 301 incl. full size mounting template 

Replacement Intermediate drive wheel 

Replacement 301 control knobs On-Off/Speed select pair 

Replacement 301 suppressor unit 

Replacement 301 motor pulley (-2%), (- IS), (Std), (+ 1%) each 

Replacement 301 Chrome plated mounting bolts 

Recommended Lubrication set - early 301 or 301/401 

GOLDRING/LENCO 

Idler wheel (lock-nut or clip fixing) 

Arm pivot bearings with instructions 

Spindle/Main bearing assembly complete 

Headshells from 

Instruction books from 

THORENS 

TD.I24 series 
Idler wheel original £27.50 

Idler wheel our redesigned replacement £ 15.35 

Drive bek £15.25 

Chassis spring suspension (replaces 'mushrooms') £ 15.85 

TD.I 501160 

Drive Belt £10.55 

Suspension springs (- l%). (Std), (+ I%) set £ 12.85 

Suspension bushes (set of 3) £ 12.50 

Armboards for most models from £ 16.90 

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

set 

(specie/) 

£10.55 

£13.95 

£16.75 

£15.95 

£12.75 

£10.55 

£9.85 

£10.85 

£2.95 

£2.20 

£8.85 

£6.70 

£19.95 

£20.25 

£5.65 

£15.65 

£5.70 

£5.60 

£19.95 

£8.55 

£24.85 

£21.95 

£4.20 

P&P 

£1.85 

£2,45 

£2.55 

£3.55 

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

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

Telephone: (01892) 654 534 

£2.5 

£1.85 

£2.25 

£2.25 

£1.85 

£1.85 

£1.85 

£1.85 

£2.85 

£2.55 

£2.25 

£2.25 

£2.25 

£1.85 

£2.85 

[1.85 

£3.85 

£2.55 

£1.85 

£2.85 

£2.55 

[ I .85 

£2.55 

£1.85 

£2.55 

£2.55 

£2.55 

AUDIO =I, INKS 

1997 

SPECIALIST COMPONENTS 

CATALOGUE 

OUT NOW - £2.00 

7 Fairmont Crescent, Scunthorpe 
North Lincolnshire DN16 tEL 

TEL/FAX (+44) 01724 - 870432 

oncraft Audio tl 
Specialists in Garrard, Thorens and SME 

PSU II MK 3 as with MK I is being built to customer demand and can 
now power any Garrard or Thorens turntable ever built irrespective of the 
quality of the mains voltage, or frequency, anywhere in the World. In 
countries where there is a split frequency a switch version is available. 
We are curently working on a larger version for heavier loads to include 
turntable pre amp CD player Tuner. 

LORICRAFT PRECISION 
CRYSTAL OSCILATOR 

A device we use ourselves to check the function of a turntable when used 
in conjunction with a strobe turntable platter or precision disc such as the 
SME. This we have found to be invaluable in our design work and is 
more accurate than the most expensive frequency counter. We have kept 
i expensive packaging of the product itself and other associated trim to the 
minimum. 

£50.00 OR £ 0.00 with SME Stroboscope Disc. 

We supply and service Garrard, Thorens and other high quality turntables 
using genuine and newly manufactured parts to original specifications. 
Also manufacturers of the worlds finest Plinth for Garrard 301/401 
Thorens TD124 now with 5mm covers and finest hinges if required 

including Technics SPIO 

BYWORTH MUSIC 

All of the above Loricraft products are on demonstration together with 
amplifiers by Beam Echo, Heybrook Loudspeakers, Quad Electrostatic 

Loudspeakers with an extensive library of music. 

Please ring Peter Daniel on 01252 710910 

CZ 
" 

01488 72267 
4 BIG I,ANE, GOOSE GREEN, LANIBOURNE, BERKSHIRE. RGI7 8M) 

Suppliers of Art Audio Amplifiers. Goldring, Ortofon & SNIF. 
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leMP; 

to resolve fine tonal gradations. 

Orchestral images were more clearly 

marked out as well, and more 

substantial than they had been through 

the Alps. Instead of images being slightly 

two-dimensional, like cut-outs glued 

onto a background, they were more 

strongly three-dimensional in character 

and set in a larger sound stage. 

TRT INFINICAP SETI, 1 pF 425V 

(£16 each) 

TRT supply some 

hints on using the 

SETIs. One of these is 

that the capacitor's 

body shouldn't be 

mounted against a 

PCB but should be 

about a quarter- inch 

in the air. They also 

recommend that the 

left side of the printed 

label be considered 

the + end and take 

the incoming signal. 

As you can see from 

the picture, we 

adhered to both of 

these hints. Each SETI 

comes with a small 

0.01 pF film-&-foil 

bypass capacitor, 

which costs an 

additional £9. I 

listened to this 

composite arrangement of two caps. 

Early impressions of the SETIs 

suggested they had struck pay dirt in a 

manner similar to the Panasonic 

potentiometer - basically, more of 

everything. 

Tapping toes to the rhythmic strains 

of Dave Brubeck's Time Out CD 1 

homed in on the immortal 'Take 5', 

which is a particularly telling track as far 

as sound staging is concerned. The 

piano which normally sits out at stage 

right images flatter through the 

standard KLP I - it's as though you can 

hear around the image, but the image 

itself is thin. VVith the SETIs in place, the 

piano became truly three-dimensional, 

finishing off the process the Panasonic 

pot had started. It also had a rich 

resonance to it, vibrant and closer in 

colour to a real piano. 

Saxophone was depicted with the 

same colour and smoothness, all the 

inflections in the playing completing 

their journey from the CD to my 

eardrums. The cymbals which run 

throughout this number can quite often 

sound slightly monotonal and splashy - 

these traits disappeared totally with the 

SETIs, cymbals sounding clean, natural 

and very well defined, as well as packing 

a surprising dynamic punch. 

It was that sax which held my 

attention though. It had a rich, dark 

reedy texture that was almost 

impossible not to be drawn in by. 

Apparently these caps were named SETI 

because they have a sonic signature 

similar to that of a good single-ended 

triode amp, and on the basis of that sax, 

this is actually no idle marketing boast. 

While the Spice Girls are probably 

not every valve-head's idea of a good 

listen, after a bit of the SETI treatment 

they certainly merit a bit more 

attention. The VVondercaps helped 

tighten up the bass, adding speed and 

'oomph'. This didn't amount to the 

almost steroid-loaded bass of the 

paper- in-oil caps in our February 

supplement - they went lower and 

sounded faster and more impressive. 

Instead the SETIs were enticingly 

smooth but very well controlled in the 

lower registers. And they had a 

midrange clarity that produced a 

surprising additional breadth to vocals, 

especially on harmonies, which opened 

right up. 

Lest you get the impression that the 

SETIs are capacitor perfection 

unalloyed, one drawback was a very 

slight hardness across the top of the 

midrange, although this was more 

obvious on certain kinds of music, 

Oumou Sangare's Moussolou, for 

instance, where plucked strings and 

vocals were slightly harder than 

normal. 

The real acid test is, as ever, 

orchestral strings. A recording of 

Mahler's Traume for violin and 

orchestra lacked a little of its 

customary sweetness, solo violin not 

quite as smooth as I've heard it 

before. It sounded slightly ' loud', a 

characteristic upshot of midrange 

hardness. While this wasn't a big 

problem, I had been hoping for 

something slightly closer to the 

supremely smooth and relaxed 

presentation of a really good single-

ended triode amp. In spite of this, the 

SETIs sounded very different from 

the foil and film polypropylenes we 

listened to in the February 

supplement, lacking their upper 

midrange glassiness and possessing a 

more truly transparent, colourful 

timbrai range. 

PARTS SUPPLIERS 

Panasonic Pot: 

Audio-Links 

7 Fairmont Crescent, 

Scunthorpe, 

North Lincolnshire 

DNI6 IEL 

Tel: 01724 870432 

TRT Infinicap SETI: 

A. P. Electronics 

20 Derwent Bus. Centre, 

Clarke Street, 

Derby DEI 2BU 

Tel: 01332 674929 
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Loiomor ttiectromcsj Ltd 
170 Gold hawk Road, London W12 8E1] Tel: 0181 743 0899 Fax: 0181 749 3934 

elebratin 30 Years 1967 - 1997 Over A Million Valves In Stock, Please Ask For A Quote 
£ p £ p £ p 

ECC8I 2.50 EL84 Sovtek 6L6GC Sylvania 17.50 
ECC8I(CV455) 5.85 EL84 Mazda 6.tiu 6L6GT/C 2.95 
ECC8 I (CV4024) 8.85 EZ80 2.20 6L6WGA Sylvania 14.10 
ECC82 2.90 EZ80 Mullard 7.05 6L6WGB 14.10 
ECC82 Brimar 8.50 EZ81 2.85 6SL7GT 2.75 
ECC82 Mullard 9.41 EZ81 Mullard 7.05 6SL7GT Bnmar 9.40 
ECC82 (CV4003) GZ33 Mullard 15.30 6SL7GT USA 5.30 
Brimar 11.75 GZ34 4.05 6SN7GT 4.20 
ECC82 (CV4003) GZ34 Mullard 17.65 6SN7GT Brimar 9.40 
Mullard 14.70 GZ37 Mullard 8.25 6V6 9.45 
ECC83 Sovtek 3.90 KT66 Matched Pair61.00 6V6GT 6.00 
ECC83 Mullard 11.15 KT88 20.95 6V6G 7.65 
ECC85 2.70 VT4C-GE 141.00 6X4 2.35 
ECC85 Mullard 4.70 5R4GA 7.20 6X4WA 3.85 
ECC88 Tesla 2.30 5R4GY 6.80 2BY7 RCA 9.95 
ECC88 Siemens 5.80 5R4GYB 7.65 2BY7A GE 9.95 
ECC88 Mullard 11.75 5R4WGA 7.65 2E1 STC 9.00 
E88CC Telefunken 11.75 5R4WGB 8.40 2E1 Black Anode 15.00 
E88CC Mullard 11.75 5R4WGY 8.40 2E1 Old Shape 14.00 
E88CC/01 11.75 5U4G 5.80 3E1 STC, UK 90.00 
E88CC/01 Mullard 19.90 5U4G Brimar 7.05 85A2 2.60 
ECH8 I 1.90 5U4GB 8.80 85A2 Mullard 5.80 
ECH8 I Philips 4.10 SZ3GT 4.0 807 4.80 
ECL82 1.80 5Z4GT 2.25 807 USA 8.80 
ECL82 German 5.30 5Z4G 7.05 6072A 8.75 
EF86 5.10 6B4G Sylvania 34.00 6146 16.25 
EF86 Mullard 12.95 6B4G Shouldered 41.15 6336A USA 57.55 
EL33/CV1438 Mull 15.00 6BH6 3.05 6550A I 1.20 
EL34 Sovtek 7.10 6FQ7 11.10 6550-B2 Svetlana 15.00 
EL34B 7.20 6L6G (CV1947) 35.25 6550A GE 28.35 
EL34 GE, USA 41.15 6L6 Metal I 1.50 6550A Svetlana matched 
EL37 Mullard 35.25 6L6G Colomor 7.50 pairs 37.60 

Valves Wanted - New & Boxed 
KT66 - GEC £40.00 each 
KT88 - GEC £60.00 each 
EL34 - Mullard £ 15.00 each 
EL37 - Mullard £ 1 2.00 each 
DA30 - GEC £80.00 each 
PT1 5 £1 0.00 each 
DA I 00 - GEC £ I 00 00 each 

4212E - STC, UKEI 50.00 each 
PX25 - 
Globe shaped £ 100.00 each 
PX4 - 
Globe shaped £60.00 each 
ECC83/EF86 £3.50 each 
V503 £ I 00.00 each 

Also available 

Heat shrink sleeving, 
pack of various sizes 

£2.35 ea 

Electronic Universal 
Vade-Mecum Books 
(Audio Valve Data 
Book) Buy 2, get 1 
free £50.00 ea. 

Large heat sink - 
L230mm, W120mm, 
HI2Omm 
with 7 power 
transistors No. 
2N5884 £11.75 ea 

New Mains Isolation 
Transformers 
250V, 50Hz, 1 to I 
3kvA, 13A fused dass 
F, I3A Skt 8Z Plug 

£112.00 ea 

240V Transformer, 
output 0 I8.5V, 26V, 
29V 35A and 26V, 
SA £32.25 ea 

Telephone or Fax list for offers. Please quote ref HF 
P&P - Orders up to £3.00 £ 1.95, £ 3.00 - £5.00 © £2.25, £5.00 - £ 15.00 © 
£2,50, E 15.00 - £20.00 © £ 3.35, Over £20.00 © £4.55. Over 2 Kg. at cost. 

RS Transformers - 
New 
196 303 - I2V, 025A, 
I2V, 0.25A £2..95 ea 

196 319 - 20V, 0.15A 
20V, 0.15A £2.95 ea 

207 150 - I5V, 0.6A, 
I5V, 0.6A £4.95 ea 

207 172 - I7.5V, 0.5A, 
I7.5V, OSA £4.95 ea 

207 251 - I2V, 2A, 
12V, 2A £4.95 ea 

207 239 - 4.5V, 5.5A, 
4.5V, 5.5A £4.95 ea 

207 576 - 9V, 5.5A, 
9V, 5.5A £13.99 ea 

207 964 - 25VA, 9V, 
2.7A £16.95 ea 

208 153 30V, 2.0A, 
30V, 2.0A £19.50 ea 

208 579 - 200VA 
£14S0 ea 

Block Capacitors by 
TCC Dublier 
.5pF, 600V £705 ea 
1pF, 600V £705 ea 
2pF, 600V £7.05 ea 
4pF, 600V £705 ea 
8pF, 600V £9.40 ea 
.5pF, IKV £9.40 ea 
1pF,1KV £9.40 ea 
2pF, 800V £9.40 ea 
4pF, IKV £9.40 ea 
8pF, 800V £11.75 ea 

1pF, IKV Axial TCC 
super metal pack, 
ceramic end plates, oil 
Visconol £4.00 ea 

Valve Holders 
B7G - 
unskirted £0.31 ea 
B7G - 
skirted £0.65 ea 
B9A - 
unskirted £0.75 ea 
B9A - skirted £1.05 ea 
B4 - Paxolin £0.60 ea 
I35 - Paxolin £0.60 ea 

Othçr type5 
also in stock 

VAT included in all prices. 
Please ring for availability and price. 

LANGREX SUPPLIES LTD 
DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND I.0 S 

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

A selection of our 

ECC88 

ECH81 

ECL82 

EF86 

EL36 

EZ80 

PL509 

GZ33/37 

GZ34 

5Z4G 

6SL7GT 

6SN7GT 

6V6GT 

12E1 

13E1 

STANDARD TYPES 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

BRIMAR 

BRIMAR 

BRIMAR 

BRIMAR 

STC 

STC 

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

SPECIAL QUALITY TYPES 

6.00 

3.00 

3.50 

10.00 

5.00 

3.50 

7.50 

6.00 

15.00 

5.00 

5.00 

5.00 

4.25 

10.00 

85.00 

A2900/CV6091 GEC 

E88CC/CV2492 MULLARD 

E88CC/01/CV2493MULLARD 

E88CC 

ECC81/CV4024 

ECC82/CV4003 

ECC83/CV4004 

ECC83/CV4004 

ECC83/M8137 

EF86/CV4085 

SIEMENS 

MULLARD 

MULLARD 

MULLARD 

BRIMAR 

MULLARD 

GEC 

17.50 

8.50 

10.00 

7.50 

6.00 

6.00 

10.00 

6.50 

15.00 

12.00 

AMERICAN TYPES 

5U4GB SYL 7.00 

5R4GY RCA 6.00 

6072A GE 6.00 

6B4G SYL 22.00 

6L6GC GE 15.00 

6146B GE 15.00 

7027A GE 25.00 

12BY7A GE 7.00 

5Y3WGT SYL 3.50 

6FQ7 SYL 7.50 

6L6WGB SYL 10.00 

6550A JAN GE 25.00 

7581A SYL 15.00 

6336A RCA 35.00 

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. 9AM - 4PM. CLOSED SATURDAY 

U.K P&P 1-3 VALVES £2.00, 4-6 VALVES £3.00 ADD 17.5% VAT TO TOTAL INC P*P. O'SEAS P & P PLEASE ENQUIRE 

Access 

Àbik 
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BOOK REVIEW 

ELECTRONICy IanS SIMPLE 
Reviewed by Noel Keywood. 

C
an he do it? Write a book on 
electronics that makes the 

subject simple to understand? If 

so, then there's no shortage of demand 

I'd say, from the volume of requests we 

get for such a book. But such books are 

rare nowadays. There are some 

difficulties. Experts tend to lapse into 

familiar jargon and confuse readers by 

failing to explain the prior knowledge 

and assumptions their explanations are 

based upon. Novices understand what 

needs to be explained, but can make a 

dog's dinner out of doing so. The 

question is, where does author Ian 

Sinclair stand between these poles? 

Basic electronic theory is fascinating, 

but it isn't easily simplified without 

running into descriptions of arguable 

accuracy. I started off in my teens 

reading water analogies to describe the 

flow of electricity, but they've since 

fallen from favour, which is a pity. 

In the first chapters of this book, 

concerned with basics, we hear about 

"waves of current" and "waves of 

voltage", and the fact that current is 90 

degrees out of phase with voltage. 

"Waves of voltage" seems an 

unfortunate way of describing 

electromotive force. This is where I 

prefer the water analogy of applied 

pressure driving a current - think of it as 

the pressure needed to drive a water 

current. And then there's the delightful 

analogy of waves at sea, an example that 

clearly illustrates how wave movement 

can be divorced from water movement - 

an important distinction. Such matters 

are not covered in Electronics Made 

Simple, which is a shame. 

You cannot say much of use with 

regard to capacitors without raising the 

issue of phase. And, quite simply, this 

soon becomes a difficult topic beyond 

the full and fluent comprehension of 

many engineers. On this topic I've 

always admired M. G. Scroggie's exact 

explanations. 

Current flow into a capacitor is a 

function of the rate of change of voltage 

applied to the capacitor. Starting offrom 

this point we can easily understand, 

using everyday logic, the apparently 

peculiar conclusion that charge current 

into a capacitor is greatest when voltage 

is zero. Such explanations are missing 

from this book. It skims through basic 

theory at a high rate, having dispensed 

with component behaviour by the end of 

Chapter Two (of thirteen). We do get 

an explanation of preferred values and 

other often confusing issues, like diode 

polarity, but even the diode diagram 

lacks +ve and -ve symbols. 

ELECTRONICS 
MADE SIMPLE 

IAN SINCLAIR 

One reason basic theory has been 

given limited attention is because the 

author seeks to cover a lot of ground - 

what the book gains in ease of 

comprehension it loses in thoroughness. 

Negative feedback works "provided the 

phase of the feedback signal remains at 

180 degrees" we are told. This isn't a 

very useful definition because at 

spectrum extremes circuit reactance will 

cause the output to change phase 

progressively relative to the input, and 

feedback remains negative providing the 

output is more than 90 degrees out of 

phase with the input. 

What is lost in detail though is made 

up for in breadth of coverage. There is a 

small chapter on block and circuit 

diagrams, not a topic commonly given 

special treatment. It's a pity that the 

1930s' layout diagram shown is 

dismissed quickly as "useful only if you 

are using components that correspond 

to the shapes shown". 

This sort of diagramming is explicit 

and extremely valuable, being demanded 

by DIY novices. It requires a lot of 

drawing work and computer drawing 

packages aren't so much help here, 

which is why such diagrams have 

virtually fallen out of use. 

Basic circuit theory is left behind at 

the end of Chapter Five, with a few 

circuit symbols as a parting gesture. The 

book then moves on to How a Radio 

Works and continues with Disc and 

Tape Recording as well as TV and Radar. 

Digital signals are introduced in Chapter 

Nine, together with conversion 

processes to and from analogue. 

The delights of AND/OR gates and 

logic circuits come next. Here the book 

moves back into basic theory, albeit the 

world of digital this time. I fancy that Ian 

Sinclair is happier with digital signals, 

because the coverage is good enough to 

get a novice started. I remembered a 

comment made to me recently by Ken 

Ishiwata: "You can teach an analogue 

engineer digital, but you cannot teach a 

digital engineer analogue". 

This book does a good enough job 

with digital, moving on to cover 

Counting and Correcting, where there's 

useful detail. Then there come 

Microprocessors, Calculators and 

Computers. If, like us at Hi-Fi World, 

you too often come up against the 

shenanigans of the Memory Heap, the 

problems of the PRAM and crashing 

caused by dodgy Directories, then you 

may well find this book useful in its 

explanations of basics. 

The final chapter quickly covers the 

oscilloscope, modem and Compact Disc 

players. 

Electronics Made Simple is 

something of a mixed bag. It offers a 

quick introduction to a wide range of 

subjects and breadth is its strength. And 

while its presentation of analogue 

electronics may not be perfect, its £ 13 

price looks like good value next to other 

pricier alternatives. 

Electronics Made Simple 

£12.99 ISBN: 0 7506 2842 1 

Customer Services Dept. 

Heinemann Publishers Oxford, 

PO Box 382, 

Oxford OX2 8RU 

Tel: 01865 314301 

Fax: 01865 314029 
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VALVE 
RESTORATION 

SERVICE 
PM's unique answer to the vintage valve 
shortage. Due to the use of high tech 
processors we are able to restore your old 
valves to their former glory. Each one is 
guaranteed and supplied complete with 
tamper proof warranty and performance 
specification. 

Hundred's of satisfied customers already. 
Don't delay have your old valves restored 
today. 

See us on the web at 
www.valverestho@xapril.com 
or phone us on 01474 560521 

SOME BAD NEWS 
During the past three years our range of high quality 

audio transformers have not increased in price. 

Unfortunately we are unable to sustain this any 

longer. From 1st March 1997 all transformer prices 

will be rising by 10%. Despite the additional cost 

they still represent the best value for money 

currently available in the UK. 

SOME GOOD NEWS 
From 1st January to 28th February we will be 

holding our winter clearance sale.All transformers 

will be 5% below current prices.All HOVLAND 

MusiCaps will be 10% off. Plus there is a large array 

of other fine components at bargain prices. 

HOVLAND MusICAp® 

Hand Wound Transformers 
Single Ended Output, Push Pull Output 

Line Preamp Output, lnterstage Drivers 

Mains & Chokes, Custom Design 

Arcadia Valve Amplifiers 
Finest Quality Components, Custom Design 

Single Ended Triodes, Copper Casework 

OEM, TRADE AND RETAIL ENQUIRIES WELCOME 

Ben-Dor, Lumb Carr Rd, Holcombe, Bury, Lam, BL8 4NN, England. 

Tel/fax: + 44 »job 82.302.s 
EMAIL: &IS AUDIOPHILE.COM 

HTTP://WWW.NETFORWARD.COM/AUDIOPHILE/?SJS 

SL SonicLink 
MAKE THE WORLD'S FINEST HI-FI CABLES 

FROM THE HIGHEST QUALITY MATERIALS 
By researching, identifying and using the very best conductors, insulators and connectors for the 
reproduction oT music. SonicLink produces the finest HiFi Cables for appreciating and enjoying music. 

SILVER PINK interconnect 
Hifi Choice December 1996 5 star BEST BUY 1m pair £ 35.00 
Superior to other brands at up to twice the price - see HiFi Choice review. 

Sonic VERMILLION 
Audio Interconnect with Titanium Signal Conductor 

I /2m pair £ 170.00 I m pair £ 95.00 

Available from SonicLink RARE EARTH METAL Dealers 
Multifoon, Rotterdam +31-10-4137199 
Multifoon Delft +31-15-2123990 
Custom dable ( Mail Order) New Malden 0 I 81-942 9124 

Now Stocked by 20 UK Retailers 
• Soundcraft, Ashford Kamla, • London Sound Connections UK mail order 

• Midland Audio Exchange., Kidderminster • Doug Brady, Warrington • The Right Note, Bath 
• Music Matters, Solihull • V'Audio Bristol • Action Acoustics, Redcar • HiFi Studio, Doncaster 
• The Emporium, Diss • Amadeus, sutton Coldfield • Movement Audio, Poole • Audio T, Reading 
• Sounds Perfection, Cornwall • Sounds of Music Tunbridge Wells • Adams & Jarrett, St Leonarcrs 

•The Audio File, Cambridge. 

EXPORT DISTRIBUTION 
Holland: American Audio Im_port Dordrecht +31-78-6510567 
Ukraine: HIK PO Box 464252061 Kiev +380-44-462-0835 
Hong Kong/dhina Kit Chi Trading Co. +852-26538545 

Further Export Enquiries Welcomed 

SonicLink 
The Derwent Business Centre, Clarke Street, Derby DEI 2BU 
Tel: +44-(0)1332-361390 Fax: +44-(0)1332-298836 



BOOK REVIEW 

FILTER DESIGN 
by Steve Winder 

Reviewed by Noel Keywood. 

Filters are a 
perplexing 

subject, one that 

faces every DlYer. I 

was arguing last night 

about the darn things, 

over a pint or two. 

The discussion was 

about the phase 

characteristics of the 

various alignments and 

their impact upon 

loudspeaker crossover 

design. I bet that rings 

a bell with a lot of you, 

and doubtless you 

might be hoping that 

'Filter Design' by Steve 

Winder is your 

salvation. 

Unfortunately, it 

isn't. It says nothing 

about the problems of 

handling power, which 

in turn affects DC 

resistance, which alters 

electrical damping. 

Nor does it say 

anything about trying 

to make sense out of 

filters when the load is 

all over the place, rather than being a 

normalised resistor. Which is to start to 

put this book into context. 

As author Steve Winder would 

immediately protest. I'm sure, Filter 

Design is not meant to cover such 

applications, even though Butterworth, 

Chebyshev, Linkwitz-Reilly (not 

mentioned in this book), et al., get a very 

comprehensive airing in the loudspeaker 

field. 

No, Filter Design is strictly for 

electrical engineers who work with 

defined sources, defined loads and what 

have you. It is meant for those very 

fluent with maths, since there are plenty 

of sinh and cosh functions to cope with. 

There's not a single diagram to elucidate 

the pass-band shapes of Chebyshev, 

Butterworth and other such filters. This 

is a dry book, very much intended for 

those who want the theory more :han 

anything else. It is really for engineers 

who already have a good grasp of filter 

theory but want to take the subject 

further. 

A chapter on poles, zeroes and 

network tieory brings in some useful 

and potentially powerful concepts 

related to understanding the convolution 

of impulses from one domaii to the 

other, uncer the influence of various 

filters. I'm not sure the explanations are 

the most accessible I've ever seen and I 

have to say that this book is 

likely to be a bit abstruse even to 

practising amplifier designers, at 

least the ones I have met. 

Winder gives normalisations and 

scaling factors, popular for fast 

filter design work, if made less 

accessible than in the Active 

Filter Cookbook, to take an 

example. 

Where Winder's book scores 

is in its coverage of more 

complex filter types, but where it 

fails again is in its absence of 

pass-band diagrams. There are 

some fascinating animals to be 

found, such as the first order all-

pass mentioned in a chapter on 

all-pass filters for phase shifting 

work and more sophisticated 

variants of it. I'm reminded of 

the time I wanted to design an 

MPX filter and ended up making 

a constant-K m-derived type 

from a lab handbook, which gave 

great results. Which is to say 

that you never know when you 

might want to design a weird 

filter. When such impulses arise, 

if you'll pardon the pun, then this 

book may well prove invaluable. 

But I have to note that it is more 

concerned with theory than practice 

and, alas, it doesn't hold easily 

understood magic solutions for audio 

DIYens. Professional engineers are the 

target market. 

£30.00 ISBN: 0 7506 2814 6 

Customer Services Dept. 

Heinemann Publishers, 

PO Box 382, 

Oxford 

OX2 8RU 

Tel: 01865 314301 

Fax: 01865 314029 
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KIT & COMPONENT SUPPLIERS 

LOUDSPEAKER KIT SUPPLIERS 

South Coast Speakers Ltd 

326 Portwood Road, Southampton, 

Hampshire. 
Tel 01703 559312 
We stock high-quality drivers from Seas. 

Morel. Precision Devices. RCL,Volt and 
Visation.Also many accessories from Port. 

Tubes, Grilles, Crossover Boards. Cable. 

Components.VVe stock a range of Kits from 

Visaton giving homebuilders unrivalled quality 
and performance. Comfortable listening room 

on site. High quality at affordable prices! 

European Precision Mouldings Ltd 
Highwych, Sawbridgeworth, 

Hem-es, CM2 I OIS 

Tel 01279 600428 Fax 01279 723846 
Manufacturers of the Red Scorpion range of 

loudspeaker terminals and binding posts. 

Falcon DIY Speakers 
Falcon Acoustics Ltd. Tabor House, Norwich 

Road, 

Mulbarton, Norfolk NR14 81T. 

Tel. 01508 578272 

UK. distributors of FOCAL drive units. Kits. In 

Car and JMLab speaker systems plus 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 kits, Parts.Accessories 

and Books. 
Please send large SAE ( 36p) for free price list. 

"Everything but the wood" 

IPL Acoustics 

2 Laverton Road, We 

Wilts BA13 3RS.Tel. 0373 823333 
IPL supply a range of eight speaker kits using 

drive units from SEAS, Morel,Audax,Visaton 
etc. including four transmission lines to suit all 

room sizes We also supply a full range of drive 

units, capacitors, and cabinet accesories as well 
as silver plated P.T.F.E. insulated cables. 

Wilmslow Audio, 50 Main Street, 
Broughton Astley, Leicester LE9 6R0 

(01455) 286603 

Fax. (01455) 286605 

UK distributors of Drive Units from ATC, 

Coles. Dynaudio, KEF„ Morel. Peerless. RCL. 

Seas, Scanspeak and Volt. Comprehensive range 
of high quality crossover components, acoustic 

damping products. connectors and veneers. 
Over 20 different D.I.Y. loudspeaker kits on 

demonstration. including ATC 50 & 100. 

VALVE AND OUPUT TRANSFORMER 

SUPPLIERS 

Antrim Transformers. 30 Bromley Avenue, 

Canterbury, Kent CII 

Coll Terry on Tel: 01227 450810 or 25 

Randals Town Road,Antrirn, N. Ireland 
BT4 I 4LD. Call Norman on Tel: 01849 428734 

Prices and information available on the wide 

range of high quality products available. 

NewMarket Transformers Ltd. 

Unit IS. Craven Way Ind, Est., Newmarket, 

Suffolk. CBS OAP 

Tel: 01638 662989 

Fax: 01638 660799 
Toroidal Transformer Manufacturers. Please 

call for further information and a list of prices 

and quantity discount, Contact Michael 

Doman. 

PV.Tubes 
104 Abbey Street, Accrington, 

Lancs. BB5 I EE 

Tel, 01254 390936 24 hrs alp. 

Fax. 01254395361 

Electronic components, aerial equipment. 
satelite products, security equipment. remote 

controls, caravan TVs.TV's -1. videos 

Wilson Valves 

28 Banks Ave., Golear, 

Huddersfield,West Yorks HD7 41.2. 

Tel. 01484 654650 

Fox. 01484 655699 

We stock over 2.500 different types of valves. 

N.O.S. and New. Please send a S.A.E. for full 

list No charge for matching. Most major cred-

it cards accepted. 

Longrex Supplies Ltd 

1 Mayo Road, Croydon, 

Surrey CRO 2QP 

Tel. 0181 684 1166 

Fax. 0181 684 3056 
One of the largest distributors of electronic 

valves, tubes and semi-conductors in the UK 

by original UK and USA manufacturers. 

Obsolete types are a speciality Telephone or 

fax for an immediate quotation. 

Billington Export Ltd. 

1E Gillmans Trading Est., Billingshurst 

West Sussex RH14 9EZ 

Tel, 01403 784961 

Fax. 01403 783519 

Billington Export Ltd. holds large stocks of 

audio valves including many obsolete brands 

such as Mallard. GEC. Brimar etc. as well as 

Sovtek.Thermionic Gold Brand and the 

recently introduced Billington Gold range.Also 
Cathode Ray Tubes (eg. used in Maranta tuner 

10B). 50 page catalogue available, tel or fax for 

a quotation. Minimum order £50.00 UK, £ 100 

export. 

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 pro-

duction valves. Sole UK distributor of the 

Harma Diamond range selected for their 

superior performance. Huge range held. stock-

ists of Mu/lard, GE, Phillips, National, Brimar, 

Sylvania.Telefunken, RCA. MOV and many 

more.All valves are new boxed and guaran-

teed. For free price list and specialist advice 

call or fax Derek Rocco.Watford Valves. 

PM Components 
Springhead Enterprise Park Springhead 

Rood, 

Gravesend, Kent DAlI 3HD 

Tel, 0474 560521 
P.M. Components Ltd are the specialist com-

ponent company for High End Audio enthusi-

asts.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. PM. 

Components are major stockists for Golden 
Dragon, Mullard. GEC and Teonex valves and 

have a vast archive of vintage tubes gathered 

from every manufacturer in the world. 

Chelmer Valve Company 

130 New London Road, Chelrnsford, 

Essex CM2 ORG.Tel 0245 265865 

Fax. 0245 490064. 

Supplier of premium range of audio valves, 
other valves and components also available. 

(Please see our ad on outside back cover of 

this supplement). 

RESTORATION 

GT Audio 5 Upper Road, 

Higher Denham, Bucks UB9 5E). 

Tel, 0895 833099 

Professional repair/restoration of all hi-fi 

including classic and vintage equipment 

Supplier of very high quality electronic com-

ponents. in particular types which are difficult 

to source. Original valves available. i.e.. 

Mullard. Brimar, GEC, GE RCA, Sylvania etc. 

COMPONENT SUPPLIERS 

AudioCom (UK), 2 Swallowtree Grins, 

Soundersfoot, Pembrokeshire,SA69 90E 

Tel/Fax: 01834 814036 

AudiceCom are suppliers of The Premium 

Grade components. including: Alps. BHC, Burr 

Brown, Craddock, Danish Audio Connect, 

Hina. Holco. Linear Technology. MIT Multicap, 

Nichicon. MUSE, Silver Wire (99.99% 4N). 

Sanyo 0S-con, Sfernice,Vishay.WBT... plus 

many more products at very competitive 

prices. New 1997 Audiophile Parts Catalogue 

is priced £ 1.50 ( Incl. P&P) redeemable on your 

first order of over L I 0.00. Overseas send 

large S.A.E. 

Audio Laboratories (Leeds) 

3, Kildare Terrace, 

Whitehall Road, 

Leeds, 

LSI2 1DB 

Tek 0113 244 0378 

Have your pet hi-fi project professionally 

doneWith over 20 years experience in facto-

ry-grade kitbuilds and overhauls, to both valve 

and solid-state equipment. Our good reputa-

tion stems from meticulous engineering cou-

pled with superb measurement facilities. (See 

our main ad in this supplement - it tells you in 

greater detail how we can help.) 

Audio-Links 

7 Fairmont Crescent, Scunthorpe, 

North Lincolnshire DNI6 ¡ EL 

Tel/Fax: 01724 870431 

Large range of specialist electronic compo-

nents and accessories for solid state and valve 

enthusiasts. Mail order and a friendly service. 

Monday to Saturday, 10am - 7pm. Catalogue - 

£2.00 

Edge Electronics 

49 Barnham Rood, 

West Sussex, P022 OER. 

Fox (01243 555963 

Email: Barnhart,. Telecottage@Dial.Pipex.Com. 

Providing Audiophiles and D.1 .Y. Enthusiasts 

with innovative products.All designs are avail-

able either in kit form OR ready assembled. 

Demonstrations by appt. only. For more infor-
mation on our products please see the 1/2 pg 

ad in this month's D.I.Y. supplement." 

Audiocom, 

2 Swollowtree Gardens, Saundersfoot, 

Pembrokeshire, SA69 90E. 

Tel: 01834 814036 

Audiocom are suppliers of the highest quality 

specialist components including:- BHC 
aerovox. Holm Elna, Analogue Devices, Linear 

Technology, Burr Brown. Alps, SANOY OS-
CON SG(for Audio) Electrolytic's. Nichicon 

MUSE Premium Grade & Hige Grade 

Elecrolytic's, plus much more all very competi-

tive prices. For a FREE Spring/Summer 1996 

catalogue, phone or write to the above 

address. 

Cirkit Distribution Ltd. 

Park Lane, Broxbourne, 

Herts, EN 10 7NQ 

Tel, 01992 448899 

Fax.01992 471314 

Cirkit have been in the electronics business 

since 1983 and have built a reputation as a 

quality distributor, with a wide selection of 

audio components in stock - as well as a range 

of Soldering Equipment. Project and Technical 

Books, Cable, Kits (including the Velleman Stereo 

Tube Amplifier). Test Equipment and now PC 

Components.A 280 page catalogue is available 

from W  H Smiths and other leading 

newsagents for £ I.95. or directly from Cirkit 

(please add 30p p&p). or alternatively, visit the 

Cirkit sales counter at Broxbourne - easily 

accessed via the M25 and A10. 

Hart Electronic Kits Ltd 

Penylan Mill, 

Oswestry, Shropshire SY 10 9AF 

24 Hr sales/enquiries. 

Tel. 0691 652894 

A range of Audiophile kits for 80 watt Power 

Amplifiers,Tuners. Pre-Amps and Moving 

Coil/Moving Magnet RIAA Pickup Preainps.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. BNI2 4RT. 

Tel: 01903 501158 

Vintage Radio Restoration 

Bespoke output transformers for most valves, 

push-pull and single ended. Components and 

curcuits provided to construct high quality 

valve amplifiers. Mains transformers "C"core 

ideal for pre-amps. Call for spec. 

AP Electronics 

20 Derwent Centre, 

Clarke Street, 

Derby, DE1 2BUT 

Check out the AP ELECTRONICS 1994 cata-

logue. It's free with every order of over 

£40.00 or can be purchased for a £ 4.95 

cheque payable to 'AUDIOKITS'. Over 80 

pages include pre and power amplifier kits, 

high grade audiophile resistors. capacitors and 

semiconductors, audio and mains cables. gold 

and rhodium plated connectors and COMPO-

NENT 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 I LA. 

Tel:01223 811 716 

Fax: 01223 501 833 

Specialist wire products for the knowledgeable 

audiophile including:- Silver wire (>99.99% 

purity, stress free) unique quadruple PTFE 

insulated Silver wire. Silver loaded solder, PTFE 

sleeving and Nylon braid sleeving, premium 

Gold plated connectors and plugs. Custom 

assembly available. Call Peter Bullock for a cat-

alogue and application note. 

Audio Synthesis 

PO Box SO, 

Nottingham NG9 ; DI 

Tel: 0115 922 4138 

Fax 0115 922 9701 

Audio Synthesis have in stock the following 

audiophile components: 

A large selection of Vishay Bulk Foil Resistors. 

WBT audio connectors for pre and power 

amplifiers,Teflon insulated high purity 

SilverWire in various diameters, pure silver 

interconnects and speaker cables. Silver plated 

phono plugs and silver solder 

Kits are available for the original PAS-

SION and ProPASSION passive controllers 

and attenuators. 

Please contact us for 1996 brochure and 

full details. 

Russ Andrews Audiophile Components 

Edge Bank House, Skelsmergh, 

Kendal, Westmorland. LA8 9AS 

Tel, 01539 823247 

Fax. 01539 823317 

Technical Helpline. 01539 823036 

Order Line. 0800 373467 (UK on/y) 

World leading supplier of the highest quality 

premium grade components. If you want the 

very best sounding resistors. capacitors, induc-

tors, volume controls, wires etc. send for our 

Catalogue We also have a range of equipment 

upgrade kits and guides covering most popular 

makes of amplifiers. CD players, speakers etc. 

To receive your copy of our Components 

Catalogue and our new 1997 Accessories 

Brochure just mail, phone or fax the address 

above. 

VINTAGE DIY 

Loricraft Audio 

4 Big Lane, Goose Green, 

Lambourn, Berks RG16 7SQ. 

Tel, 0488 72267 

Specialist restoration of 30I's and 401's using 

genuine spares and re-manufactured parcs to 

original pristine standards in our newly built 

workshops designed primarily for these pur-

poses. 

CLASSIC TURNTABLES 

Technical ,C General 

RO. Box 53, Crowborough, 

East Sussex TN6 2BY. 

Tel. 01892 65 45 34. 

The original specialist source of spares. 
replacements and expertise for the classic 

turntables.Years of actual experience and 

comprehensive range of parts (originals and 

re-manufactures), manuals, ancillaries, No dubi-
ous 'improvements' - no harmful 'modifica-

tions'. Our specialities: Connoisseur; Garrard, 

Goldring: Lenco: S.M.E.: Thorens: Watts: 

Ortofon: Shure: Cartridges and styli for 78s. 

Mono LPs. Stereo LPs. 



D.I.Y. 
Letters 

THE ELUSIVE KT6 I 

1 have a Leak TL 10 amp with 

KT61 output stage. The 

KT6 Is are long gone and I've 

never seen mention of them 

in Hi-Fi World or anywhere 

else current come to that. 

Consequently, I would like to 

know where they can be 

obtained, if there is a direct 

equivalent or if it is feasible 

to substitute KT66s (which 1 

have) with an adjustment of 

cathode bias resistor. What 

should the new bias value be 

set to? 

1 am also currently 

building a valve pre-amp 

based on a shunt regulated 

push-pull circuit published a 

while ago in Elektor magazine 

(see attached circuit 

diagram). I was interested to 

see your SRPP mod to the 

K588I amp and your 

comment that the Japanese 

swear by this configuration. 

Why is it so little used or 

mentioned in the UK when it 

seems to have many worthy 

attributes? 

As it stands, the circuit 

has a gain of 66dB which 

should be enough for a high 

output cartridge with a 

sensitive power amp input. 

Given your comments on the 

superiority of the 

ECC82/6922 and 6SN7/6SL7 

valves over ECC8 I, 2 and 3, I 

would like to substitute these 

where appropriate in this 

SRPP circuit. Which valve 

combination do you think 

would give the best noise 

performance and sound 

quality? How do I calculate 

the new operating conditions 

and component values? 

Finally, what about a 

design for a solid-state, sine 

wave power supply for 

Garrard and Thorens decks 

(or would that be treading on 

too many toes?) and a valve-

based electronic crossover. 

Matt Rowland 

Plumstead, 

London. 

The KT6 I is a unique valve. It 

has very high sensitivity which 

makes the driver circuitry 

easier to design. Replacing it 

with another valve will effect 

the amp's sound - the KT66 

is a much larger valve and it 

has very different 

characteristics. 

I think that you may be 

able to get some KT6 Is from 

either PM Components or 

Billington Export, both of 

which advertise in the 

supplement. The EL33 is an 

equivalent, but again your 

amp will sound different. 

The SRPP is a handy 

circuit, and it's used in quite a 

lot of Japanese designs 

because of its advantages. If 

the output is taken from the 

cathode of the upper valve 

then you get a lower output 

impedance because it works 

part way towards being a 

cathode follower. Also, the 

active load part can be made 

to present a very high 

impedance to the lower 

section, especially in the so-

called mu follower which is a 

development of the SRPP. 

I think that SRPP isn't 

used by many British 

manufacturers because, quite 

frankly, a lot of them don't 

know what it is! The circuit is 

used by some UK companies 

such as Woodside and Audio 

Innovations. 

Generally you can easily 

S.R.P.P. 

IN 

C2 
100p 
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substitute a 6SN7 for an 

ECC82 with little or no 

modification, and a 6SL7 can 

be used in place of an ECC83, 

but has lower gain. These 

valves are 6.3V-only heaters 

and have octal bases so you 

can't just plug them in. It goes 

without saying that the 6SN7 

and 6SL7 would benefit from 

having the circuit optimised 

for them. 

Another great sub for the 

ECC83 is the 575 I. It's pin 

compatible and sounds great, 

although the gain is slightly 

lower. 

You will probably find 

that the time constants for 

the RIAA EQ in the pre-amp 

rely partly on the impedances 

of the valves present, so it 

may not be possible to make 

any substitutions. I would 

recommend that you build 

the circuit as it is and then 

try fiddling with it! AG 

Checking with PM 

Components (01474 560521) 

revealed the fact that they do 

indeed have some GEC 

KT61s at £37.50 per matched 

pair. There aren't too many 

in stock though, so it might 

be a good idea to lay your 

hands on a set fairly swiftly. 

If you can't get the 

KT6 I s, then as you say, 

EL33s are a near equivalent. 

Another valve worth 

checking, according to 

Billington Export, is Mazda's 

6P25, which cost £ 14.25 each 

plus VAT. This is another 

near equivalent. Happy 

hunting! P41 

FUN 

It is great fun to read about 

tube amplification in your 

magazine. 1 am one of the 

tube converts, having 

constructed a zero-feedback 

power amplifier based on a 

pair of EL34s in triode mode, 

along with several line stages. 

The result: it's a pity that I 

had to be forty years old 

before I discovered how 

much superior this technique 

is. 

May I add something? I 

wish to comment on your 

advice to Mr Phil Tolcher 

from Southampton, in the 

October issue. 

I constructed a line level 

pre-amp as well, which also 

uses an ECC82, fronted by an 

SRPP stage (from Glass 

Audio), followed by the usual 
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Bravura 

SALE! 
We clear the remaining stock 

Another 15 - 25% off! 

WELL TEMPERED 
Record Player (new)  £ 459* 
Classic (new)  £ 789. 
Classic (first version, demo)  £ 849. 

AUDIO RESEARCH 
DAC1 D/Aconv. (new)  L 1 200* 
LS1 line pre-amp (new)  £ 780* 
SP9 pre-amp (demo)  £ 940* 
SP15 pre-amp (new  £ 2 880. 
D250 MkIIS power amp (new)  £ 3 090. 
M300 Mk11 power amp (new).. £ 4 590° 
Classic150 power amp (new). L 4 490. 

MARK LEVINSON 
HOD-system. The systems consists of: 2xML6A pm-amp, 2xLNC2 crossover, 6xML2 pow/NI:-

amp, 2xHartley 24" subwoofers in 120x180x75cm oak boxes, 2x0Lad ESL mid-range in OEUt 
cabinets, 2xDecca Ribbon Tweeter in oak cabinets. The system is tun foi 100 houres only, 
egg& mint condition  £ 15 900. (or best otter) 

Also: Berning, Cotter, Eureka, Moerch, Win and more... 

Call for the complete Ilist! 

GOLDMUND 
Studietto+T5, table+arn ;new) 1 850. 
Stucho+T3F. tabte+arm (demo)  L 4 990. 
ST4. table+arm (new)  L 2 439* 

£ 3 359* 
2 799. 

Mimesis 2PH pre-amp (new) 
Mimesis 3 power amp (new) 
Super-Dialogue, spealcers (new)... £ 4 990. 
Apologue, speaker system, 185x84 
x115cm (rew)  £ 20 000*(or best offer) 

•) Freight costs and VAT not included. 

Glotta AB - Phone: (int.) + 46 8 345251, Fax: (int.) + 46 8 346533, 
E-mail:alexander.sovre V» mailbox.swipnetse 

...horns for valves 
Bravura horn loudspeakers make listening to music 
the joy it ought to be, because they are designed to 
reveal the full benefits of high quality, but low 
powered valve amplifiers. 
The new Virtuoso, an affordable true horn speaker, 

has the fme resolution needed to unveil the unique timbre 
of each individual instrument, and to place it accurately 
in the sound stage. Excellent dynamics and depth of 
image combine with every last lingering echo from the 
recording venue to create an immensely satisfying sense - 
of space, of reality, of being there. 

Specifications: Bass horn and mid/treble horn, exponential; 
driver; Lowther PM6C Hi-Ferric; impedance 8f1 nom; power 
handling, 70W nom; WxHxD, 13x41x26 in; weight 78 lb; 
sensitivity, 104dB; frequency range, 60 - 13,000Hz; finish, 
real wood veneers (cherry, oak); price (UK), f2995 inc. VAT 

BUT, development has not stopped here. Modifications enable us to 
fit PM7Cs and PM2Cs, thus giving our Silver and Gold versions. 
Virtuoso Gold has a frequency range of 50-14kHz, sensitivity of 106dB 
and the same glorious, open sound as our Accelerandos. They must 
be heard to be believed. Why not ask for a demonstration? 

Virtuosos 
make music real! 

Bravura speakers are designed and manufactured by 
Thomas Transducers 

White House Hall. Hadlow Road, Tonbridge, Kent TN11 OAJ, UK 
T: +44 (0)1732 851408 F: +44 (0)1732 850315 

b 
Vacuum Tubes for Audio Are Back! 

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

livingroom possible again! 

YES! 
Name 

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

Street & Number  

City  

Country 

Glass Audio 

Postal Code  

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

We Accept MC/VISA. 

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

cathode follower topology 

and then with both halves of 

the double triode in parallel. 

The last sounded best. 

Your statement in the 

April 1995 issue that the 

6SN7 is superior to the 

ECC82 encouraged me to 

make some swaps. The 

reasons you mentioned were 

also given in several articles 

in Glass Audio. 

I swapped the ECC82 for 

a I 2SX7GT, which is about 

the same valve as the 12SN7, 

which is the same as the 

6SN7, apart from the heater 

tension. I obtained these 

tubes in Holland for less than 

£2. The brand is RCA and the 

sockets of the tube tell me 

they date from March 1939 

to October 1948. 

1 chose to heat these 

tubes with AC. Because my 

transformer delivered 6.3 

volts, I bought a simple PCB-

mounting transformer with 

two 6 volt windings and one 

Audio Grade 85°C Cerafine 

Manufactured by Etna 

Super fine particle ceramic electrolytic capacitors 
suited for power audio applications which demand 
low distortion with excellent sound power resolution. 

technical specification 

Capacitance tolerance 
Temperature range 
Leakage current 

t 20°A 
-40°C to 85°C 
lcA = 110 1 CV or 3µA whichever 
is greater 

SOURCE: RS COMPONENTS 

2 volt winding, which gives 

AC voltages between 4 and 

14 volts. 1 use the two 6 volt 

windings in series, with a high 

wattage drop resistor, to 

obtain 12.4 volts AC. Both 

sides are connected by a 

470ohm resistor to ground. 

This works fine, is simple to 

construct, if space allows, and 

works absolutely hum-free. 

This solution has allowed 

me to discover that both 

your magazine and Glass 

Audio are correct. This tube 

does sound better in every 

way. As far as your remark 

that the number of brands is 

limited, I would say: fine for 

me! As long as RCA tubes 

are available for silly prices, 

one can easily stock up as 1 

did. Sol can only encourage 

Mr Tolcher to swap in old 

I 2SN7 tubes and heat them 

with 12.6 volts AC. He will 

be amazed! 1 plan to swap the 

ECC82 which works as a 

cathode phase splitter in my 

power amplifier for a 6SN7 in 

the same configuration. Then 

1 can use higher voltages, and 

- importantly - more current. 

Another tip for Mr 

Tolcher. Get rid of those 

electrolytic capacitors in the 

high tension supply of your 

amp. Just use very little 

capacity in polypropylene. I 

used two 47uF from Solen 

with a choke between, and 

just I 5uF in the driver stage. 

The difference is even bigger 

than swapping to a 6SN7. 

Finally, can you give me 

the address of a reputable 

firm, preferably in the South 

of England, which can align 

my tuner? 1 have 

already replaced 

the valves, the 

coupling caps, 

the AC cable, 

the output 

cables, and a few 

electrolytic 

capacitors and 

three resistors, 

which were out 

of tolerance. A 

good sounding 

tuner is getting 

better! DC 

voltages are 

spot-on 

throughout 

Jan Willem van 

Wijngaarden 

Utrecht, 

Holland. 

The rt filter commonly found 

in valve amp power supplies 

offers good suppression of 

hum, pulses the transformer 

lightly when re-charging and, 

when a 5-10H choke is used, 

can be configured with 47pF 

capacitors. Then you have the 

option of choosing higher 

quality electrolytics, or film 

capacitors like polyprops. 

The one on the amplifier side 

effectively holds the H.T. rail 

to ground with respect to 

a.c., carrying output signal 

current. It has a crucial role 

and affects sound quality 

significantly. We suggest you 

make it polypropylene or 

possibly a special electrolytic 

like an Elna Cerafine. 

Or you could make the 

amp side a polyprop. and the 

power supply side an 

electrolytic. You might also 

experiment with decreasing 

the input capacitor, since this 

moves the supply toward a 

'choke-input' type in 

topology, which has a very 

smooth current draw. 

Graham Tricker of GT 

Audio is the man to speak to 

about tuners. Tel: 01895-

833099. NK 

5-10H CHOKE 
H T. H.T. 
OUT IN 

audio 
signal 

PENTODE PASSION 

I have been wondering about 

the performance of EL34s 

connected as pentodes for 

some time. After reading 

your article about the K588I 

amplifier it seemed a good 

idea to do something about 

it. 

The EL34s live in a 

Mullard 5-20 amplifier with a 

solid-state power supply and 

they are strapped as triodes 

with a I 00ohm resistor. The 

HT supply is 426V and the 

output transformer 

impedance is 7000ohm. 

Mullard's excellent 

amplifier book gives 

performance curves for 

EL34s strapped as triodes and 

in ultra- linear mode but not 

for pentode operation. Please 

could you fill the gap and let 

me know if it is possible to 

use the EL34 connected 

under the above conditions 

and what the grid and 

cathode resistors should be. 

When I built the power 

amp I had to construct a pre-

amp to go with it and decided 

on a passive amp 

incorporating an RIAA 

module based on a simplified 

version of your circuit of 

April/May 1994. 

My next project is to 

include a unity gain line driver 

for all inputs so 1 can move 

the power amp nearer to the 

'speakers and out of the way 

of my cat. 

A. Proctor 

Scunthorpe. 

If your amp is a Mullard 5-20 

type then the output stage 

should be ultra-linear. You 

can easily experiment by 

moving the screen grid 

connection from the 

transformer tap (ultra- linear) 

to the HT (pentode 

operation) and to each valve's 

respective anode (triode 

operation) to see what 

happens. Keep the I 00ohm 

resistors between the 

screens and whatever you 

connect them to. 

Don't sine-wave test the 

amp at full power in pentode 

mode - the screen grid may 

dissipate a lot of power and 

fail. Music, however, should 

be OK. AG 

Because degenerative 

feedback (triode operation) 

gives more linear behaviour 

and lower generator 

impedance, it is usually 

compared to circuit feedback, 

as provided by ultra- linear 

connection. Going to 

pentode mode will give more 

gain, but also more 

distortion, usually with strong 

odd-order components I find 

from experience. The debate 

that raged for so long was 

whether it was best to use 

pentodes for gain, and then 

linear se the shebang with 

loop feedback, or to use the 

humble triode and not 

bother. As feedback became 

better understood, after the 

war, circuits became 

increasingly complex and, I 

suspect, engineers wanted to 

believe they were better for 
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it. So we ended up with 

pentode output stages and 

looped feedback. If you 

remove the feedback, as 1 

have done when 

experimenting with pentodes, 

they are unpleasantly non-

linear. 

Funnily enough, I know 

two valve engineers who 

prefer the sound odd-order 

distortion brings to a valve 

amp. It does not add 

roughness or coarseness, but 

it sharpens the sound up, 

until it becomes glassy hard 

(6-10% or so). 

All of which is to say that 

you may well prefer the 

sound of pentodes unleashed, 

or you may not, but 1 can 

assure you that triode and/or 

ultra-linear operation is most 

truthful. NK 

LONG TAILS 

I was interested to read 

about the improvements to 

your K588I amplifier.1 would 

like to make some non-

critical observations on these 

modifications based on my 

own experience with SRPP 

stages, as my company has 

been using SRPP stages in our 

pre-amplifiers for over ten 

years. 

1 suspect that one of the 

main contributors to your 

improvement is, in fact, the 

effect of the new stage on the 

long tailed pair phase 

inverter. This well known 

phase inverter suffers from a 

problem with an output 

imbalance at high frequencies. 

This is due to the Miller 

effect feedback rolling off the 

bandwidth of the first stage 

which is operating in a 

common cathode mode but 

not affecting the grounded 

grid second stage which has a 

much wider bandwidth. 

Dr. A. R. Bailey published 

an article in Wireless World, 

September 1962, on this 

problem. In the article, Dr. 

Bailey proposed a modified 

version of the long tailed pair 

using a triode/pentode valve 

with the pentode as the first 

stage of the phase inverter. 

Radford Audio used this 

system in all their power 

amplifiers from that time 

onwards. 

When Woodside first 

produced amplifiers under 

the Radford name, we 

continued to use this system 

but we were finding large 

sonic differences between 

batches of valves, so we 

decided to find an alternative. 

The other way to reduce 

the Miller effect was to drive 

the phase inverter from a low 

impedance source. We 

experimented with DC 

coupled cathode followers 

between the first stage and 

New 

opportunity to measure the 

open loop response of your 

amplifier in its two different 

guises but as I said at the 

beginning of this letter, I think 

that this phenomenon could 

be a contributing factor to 

your sonic improvements. 

I hope that these 

observations may be of 

interest to you and your 

readers. 

John Widgery 

Woodside Sound 

Engineering, 

Whitland, 

Wales. 

Phase-Splitter 
By A. R. BAILEY *, M.Sc.(Eng.), A.111.1 E.E. 

• Bradford Institute of Technology. 

the phase inverter. This 

worked OK but was rather 

untidy. Then we realised that 

we had the answer in our 

pre-amplifier designs with the 

SRPP stage. 

This stage has a very low 

source impedance due to the 

extremely high internal 

negative feedback around the 

upper triode section. On 

open loop measurements 

with this system we found 

that we were achieving a very 

similar wide bandwidth 

balance to that achieved with 

the Bailey phase inverter. 

1 have not had the 

22k 

This, I believe, is correct. The 

cathode coupled phase 

splitter is a two-stage device. 

The first section has its grid 

driven by the input stage 

while the second section is 

driven by the cathode of the 

first. 

The ECC83 has quite a 

low grid-to-anode 

capacitance but its gain is 

high, so the Miller effect 

amplifies this capacitance, 

loading down the output of 

the input stage at high 

frequencies. The first and 

second sections of the phase 

W IRELESS W ORLD, SEPTEMBER 1962 
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splitter are coupled together 

so the roll- off effect should 

affect both sections together 

- otherwise, the HF 

distortion of the amp would 

rise disproportionately, which 

it doesn't (the distortion does 

rise because of the falling 

open loop gain though). 

If either the Miller effect 

could be reduced or the 

output impedance of the 

driver stage lowered, then 

this problem could be 

alleviated. Using a pentode 

for the first section of the 

phase splitter works. Or 

using cascodes for 

the two sections 

also eliminates 

the Miller effect. 

The SRPP 

drives the Miller 

capacitance and 

thereby improves 

the HF distortion and 

stability, which probably 

accounts for the sonic 

improvements. AG 

SCRAPPING 

GARRARDS 

Reading your excellent 

magazine has brought me 

some consternation over the 

now-exalted status of the 

Garrard 301/401 turntables. I 

say consternation because, as 

the Plant & Equipment officer 

for a large Govt department, 

I authorized the scrapping of 

literally dozens of them. To 

make amends 1 have now 

TO 
OUTPUT 
VALVE 
GRIDS 
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rescued one (purchase price 

fifty pounds) along witn an 

SME 3012 arm anc two 

Goldring cartridges. I will 

restore the unit but an 

having considerable trouble 

designing a suitable plinth. 

Available information merely 

suggests it should be as heavy 

as possible but finer points, 

such as coupling the plinth 

and motor unit to its best 

advantage, isolating the 

tonearm and attempting to 

route vibration where they 

will do least harm is 

unavailable. 

My current thoughts 

centre around an elega 

wooden surround and a bag 

of concrete. I would also like 

to use a historical cartridge 

which is nevertheless capable 

of modern standards o: 

reproduction or as close to 

as possible. In short, a though 

rebuilding an old turntable, I'd 

like it to sound as good as my 

Heybrook TT2 with matching 

Heybrook arm (the one 

made by Alphason) and van 

Den Hul modified Grado 

cartridge - no douot a tall 

order! 

Any suggestiors, or 

better still, a design as a DIY 

project? 

Hal Littlewood 

Queensland, 

Australia. 

Garrards gone to scrap? My 

heart bleeds! Oh well, at least 

you've managed to save one 

from potential oblivion. As 

you say, the best plinth for a 

Garrard is a heavy one, 

although there are several 

ways to go about this. 

One, suggested by Haden 

Boardman of Audio Classics 

(01942 257525) is to use a 

large piece of thick MDF to 

mount the motor unit and 

arm on. The MDF then sits 

on an open Target wall shelf. 

but also help isolate the arm. 

The armboard could either 

be bolted to the plinth using 

serrated washers or mounted 

on something like RMS 

Carbon Fibre Isolators (£ 12 

for three from Audiophile 

International). 

Experimentation, as always, is 

the way to go. 

Unfortunately, most 

'historical' cartridges had a 

The Garrard 401 has a large 

squirrel cage motor, seen at left 

here, suspended by springs. This 

turntable needs a solid plinth. 

Apparently, the Garrard 

motor t-ansmits most of its 

vibration in a horizontal 

plane, so minimising this can 

mean opting for a plinth 

which is wide but relatively 

thin. The only problem with 

this line of attack is that all 

the electrical innards dangle 

out in the open, ready to fry 

anyone unaware of the fact 

that they are carrying 240V 

mains. 

A more standard plinth 

would be something similar 

to what you suggest with a 

wooden surround and a bag 

of concr ete. If you could cast 

your own plinth from 

concrete. leaving the smallest 

possible airspaces inside the 

plinth itself (to reduce the 

chance of motor vibrations 

setting air pockets 

resonating), you'd probably 

be quite close to the ideal 

plinth. 

Mounting the tonearm on 

a separate arm board would 

not onl> g ve you a certain 

flexibility in terms of which 

arms you might choose to fit 

habit of gouging their way 

through record collections at 

a fairly alarming rate of knots. 

Shures have always been 

renowned for not doing this, 

and their M75, M95 and VIS 

are pretty good, although 

most budget modern 

cartridges will still sound 

better. JM 

INTERCONNECTED 

In the exotic worlc of 

expensive, esoteric 

interconnects, there seems to 

be a black sheep! The hi-fi 

magazines pay religious 

attention to the 

merits/demerits of cables that 

join CD players to amplifiers, 

but little mention, if any, is 

given to the connection of 

CD Transport to outboard 

DAC. These components are 

tested in reviews with no 

reference to this vital link 

that has a massive affect on 

the sound. 

Some manufacturers of 

CD separates e.g. Teac, do 

not supply a connecting cable 

with their own CD 

transport/DAC combinations 

- their T I / D-TI for example. 

that I own. The other 

conundrum that faces the 

prospective purchaser of a 

CD transporrJDAC 

connector is the ubiquitous 

optical link. 

The optical connection 

has been rubbished 

unanimously by the Hi-Fi 

press who all appear to 

favour the co-axial 

connection. Fighting against 

this tide is Kimber/Russ 

Andrews who states in his 

catalogue that the optical 

connection should be used - 

with Kimber fibre-optic cable 

- in preference to any coaxial 

connection. Could you please 

shed some light on this, and 

recommend a good 

connection between the 

above combination. 

Roger Staton 

Burntwood, 

Staffs. 

Writing about cables has 

become, for people like me, a 

high-risk activity. I tend to 

receive a lot of hate e-mail 

from the ' no cable can 

possibly sound different to 

any other' school the minute 

1 stick my head over the 

parapet. So far as digital 

connectors go, by and large, 

I'm one of that school. 

But. Mostly, a good 

shielded 75S2 cable ( like aerial 

down-lead, preferably the 

type with a closely woven 

outer screening braid) works 

pretty well. I also use 

Audioquest Video Z, though 

my preferred cable is one 

filched from a professional 

video company. They need 

7512 co-ax cable which will 

carry MHz signals well 

beyond the audio band, and it 

does seem to make a 

noticeable improvement, 

though theoretically it 

shouldn't. Because electrical 

connection avoids the use of 

optical transmitters and 

receivers, it is preferred by 

theorists. It cannot isolate 

earths, however, the benefit 

of optical cabling. 

As for optical, the 

technical advantages should 
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make it ideal. After all, the 

signal is light, not an electrical 

one ( in common parlance, 

that is), so not subject to any 

dirtying by electro-magnetic 

interference and transit jitter. 

Unfortunately, subjectively it 

seldom performs as 

satisfactorily, nearly always 

sounding somehow less lively 

and dynamically weaker. 

Suspicion falls upon the 

optical transmitters and 

receivers used, of which 

there are two types: cheap 

and expensive. Needless to 

say, it is the cheap ones used 

in most hi-fi, especially from 

the East, and they sound 

mellifluous, a bit like the free 

interconnect you get with 

much hi-fi. I expect my hair 

to gain another parting as 1 

stick my head over the 

sandbags. 

A great many claims are 

made for a great many cables. 

They should, on the whole, 

be treated with the same 

scepticism as those made for 

ostrich farming or Albanian 

savings banks. If a cable has a 

'massive' effect on the sound, 

then the most likely 

explanation is that a 

combination of its impedance 

and capacitance is in fact 

acting as a tone control or 

filter. It ought not to. 

Pick a figure beyond 

which you do not want to go 

and be aware you may not 

find any difference between a 

digital interconnect for a 

tenner and one for two 

hundred. If you firmly believe, 

on hearing one of the latter, 

that it's better, well, you'll 

feel satisfied, and who can 

argue with that. Or vice 

versa, of course, except the 

one who's dissatisfied will be 

the dealer or manufacturer 

who thereby loses a sizeable 

mark-up. Remember, the 

customer is always right and 

the dealer and manufacturer 

are out to make a profit. 

Thus, EB, who is not now 

likely to receive any free 

samples of pricey cables. EB 

If you fancy trying your hand 

at a little DIY digital cable 

construction, Maplin sell Low 

Loss Satellite Cable which 

should work well. Type 

CT 25, order code XS46A, 

uses a solid copper 

conductor, separated by a 5-

celled polyethylene insulator 

from the double shielding 

provided by a copper/mylar 

foil and copper braiding. And 

at 94p/m, it won't break the 

bank either. Maplin also do 

gold-plated phono plugs 

suitable for thick cables 

(7.8mm diameter in CT I 25's 

case) - order code JUO8J and 

JUO9K, with red and white 

identification bands 

respectively. JM 

have to connect to the tape 

input and swap everything 

round. All very hi-fl, but not 

particularly convenient. 

Having relented due to 

the almost total lack of vinyl 

in my area, 1 have recently 

bought a CD player and I 

need to modify the pre-amp 

to fit an extra line- in. While 1 

am doing this, I thought I 

would also fit a tape monitor. 

Being a mere mechanical 

engineer I will risk ridicule 

and ask what is possibly a 

naive question: I am not sure 

exactly how I should arrange 

a tape monitor connection in 

Low Loss Sateilite Cable 
CT125 

Supencr quail/ double-0MM« era bm locia come 
cat* veer* screening o3mprees a contletous 
copper-rnytar fol beneath a ccnverrional ttaided 
°zipper screen 5-celled polyeerplene ireulaior 
Sheaned overall ribrick. Of *me PVC 

Overall dia.: 7 ern 
Norn conduclor area: 1-25mme 
Ncrninet impedance: 7W 
Attenuate" per 100nt 4-9cIB at 100MHz 

1B-74d8 at 1000MFQ 
Sod per wee tmax tenter' in one piece. 10) and 
r_e 100m reels. A 6mm F ciug Ins this cede 

Offer 
Celle Toe 
X&4 LLSatCa1e 
PK& • LL Sal Catie 100m 

SOURCE: MAPLIN CATALOGUE 

GETTING IMPEDANCE 

TAPED 

I have a very " puritan" 

amplifier set-up, comprising a 

passive pre-amp with four 

inputs and a series stepped 

attenuator volume control 

(the attenuator supplied as a 

kit by The Parts Connection 

in Canada). This feeds your 

K588I (original design). I 

deliberately avoided a tape 

monitor connection as I 

thought this would introduce 

at least one extra switch in 

the signal path. Instead, 

whenever I want to make a 

recording, I climb behind the 

stereo, work out which lead 1 

rt 
Pdee 

£52 99 

a passive pre-amp. If the input 

from (say) the CD player is 

connected to both the tape 

line- in and the power amp 

input, will the combined input 

impedance be too low and 

affect the CD player output 

stage? 

If the input impedance is 

not relevant, presumably all 1 

have to do is permanently 

connect the pre-amp outlet 

to the tape line- in. I would of 

course need to isolate the 

tape line- in when playing 

tapes, to avoid a feedback 

loop. 

In case it is relevant, the 

other components in my 

system are a Rega Planar 3 

with Ortofon MC 10 super, a 

Creek CAS4 I 40(?) tuner, a 

kit ( solid state) phono pre-

amp, a Sony Walkman-Pro 

cassette recorder and a pair 

of home-made, floor-standing 

transmission line ' speakers. 

John Strachan 

Cambridge. 

Your electrical engineering 

seems fine to me. K588I had 

a very high input impedance 

of 100k so it can easily be 

paralleled with a tape input, 

since if the tape input has low 

impedance K5881 has 

relatively little influence. CD 

outputs invariably comprise 

op. amp line drive stages 

which can drive down to 

10012 or less. Such a stage 

will have no trouble driving 

down to I ILQ, usually taken 

as a low load. So you will not 

have a problem here.NK 
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The Home of Vree- ieteeee. Its not what you do, 
its HOW you do it that counts!. 

VISATON® SPEAKER KITS & DRIVE UNITS 

Hart Audio Kits and factory assembled units use the unique 
combination of circuit designs by the renowned John Linsley 
Hood, the very best audiophile components, and our own 
engineering expertise, to give you unbeatable performance 

and unbelievable value for money. 
We have always led the field for easy home construction to 
professional standards, even in the sixties we were using 
easily assembled printed circuits when Heathkit in America 
were still using tagboards!. Many years of experience and 
innovation, going back to the early Dinsdale and Bailey 
classics gives us incomparable design background in the 
needs of the home constructor. This simply means that 
building a Hart kit is a real pleasure. resulting in a piece of 
equipment that not only saves you money but you will be 

proud to own. 
Why not buy the reprints and construction manual for the kit 
you are interested in to see how easy it is to build your own 
equipment the HART way. The FULL cost can be credited 

against your subsequent kit purchase. 

'AUDIO DESIGN 80 WATT POWER AMPLIFIER. 

This fantastic John Linsley Hood designed amplifier is the flagship 
of our range, and the ideal powerhouse for your ultimate hi fi 
system. This kit is your way to get £K performance at bargain 
basement prices. Unique design features such as fully FET 
stabilised power supplies give this amplifier World Class 
performance with startling clarity and transparency of sound, allied 
to the famous HART quality components and ease of construction. 
Standard model comes with a versatile passive front-end giving 
switched inputs, with ALPS precision "Blue Velvet" low- noise 
volume and balance controls, no need for an external preamp!. 
Construction is very simple and enjoyable with all the difficult work 
done for you, even the wiring is pre-terminated, ready for instant 
Jse!. All versions are available with Standard components or 
specially selected Super Audiophile components and Gold Plated 
speaker terminals and all are also available factory assembled. 
K1100 Complete STANDARD Stereo Amplifier Kit, . . . . £415.21 
K1 100S Complete SLAVE Amplifier Kit  £353.62 
K1100M Complete MONOBLOC Amplifier Kit,   £271.20 

£1.80 
£5.50 

RLHII Reprints of latest Amplifier articles. 
K1100CM Construction Manual with full parts lists 

ALPS "Blue Velvet" PRECISION AUDIO CONTROLS. 

„  

Now you can throw out those noisy ill- matched carbon pots and 
replace with the famous Hart exclusive ALPS Blue Velvet' range 
components only used selectively in the very top flight of World 
class amplifiers. The improvement in track accuracy and matching 
really is incredible giving better tonal balance between channels 
and rock solid image stability. Motorised versions have 5v DC 

motor. 

MANUAL POTENTIOMETERS 
2-Gang 100K Lin  £15.67 
2-Gang 10K. 50K or 100K Log.   £16.40 
2-Gang 10K Special Balance, zero crosstalk 8 centre loss £17.48 

MOTORISED POTENTIOMETERS 
2-Gang 20K Log Volume Control   £26.20 
2-Gang 10K RD Special Balance, zero crosstalk and less than 10% 

loss in centre position  £26.98 

32W VALVE AMP TRANSFORMERS 
Special set of toroidal transformers, 2 output 8 1 mains for the "Hot 
Audio Power" valve amplifier design described in the Oct. 1995 
issue of "Wireless World". Total Wt 4.8Kg. Special price for the set. 
£99, Post £8. Photocopies of Article by Jeff Macaulay. £2.013 

JOHN LINSLEY HOOD 
SINGLE ENDED CLASS 'A' POWER AMPLIFIER 

A new concept in amplifier design to meet the needs of modern 
users who want the warmth and purity of sound given by valve 
amplifiers from the vintage years, without the problems of cost, 
deterioration and danger associated with trying to use valves today. 
It employs the newly re-discovered single- ended circuit 
configuration to give total freedom from crossover artifacts and to 
give a sound that is indistinguishable from the famous 'Williamson' 
design, the undisputed leader of the field, with its triode connected 
KT66s and all-triode drivers. Described in the September 1996 
issue of EWW the new version retains the basic simplicity and 

purity of the original but with modem components and an 

increased power rating of 15W RMS per channel. 
Full Kit in 3u high Rackmount Case  £388.25 
Set of 3 PCBs only. .   £60.50 

New to the UK, VISATON otter a range of speaker kits and drive units that give the home builder access to units and designs that are 
unrivalled for quality, performance and value. Their designs are very well known in Germany, where they are based, and Over 25 years they 
have built up an enviable reputat on for high quality sound. All their designs come from a solid background of the best in design and 
research and their factory contains one of the largest anechoic chambers in the World, backed up by the very latest in computerised test 
equipment. This quality of research facility, added to design collaboration with major universities and high end magazines, produces 
products of impeccable performance and value that are the best available to the home speaker builder!. Their range of products covers the 
whole spectrum of sound reproduction and includes speaker kits for home cinema, hi-fi and car use. There is also a vast range of drive units 
from 15" woofers to ribbon tweeters. Speaker design software and database are available for the home user who wants to try his hand, or 

for commercial manufacture. A small selection follows, our lists will give you more!. 

ASM100 ACTIVE SUBWOOFER MODULE DRIVE UNITS. 

This attractive module consists of a low pass filter and power 
amplifier ready for you to mount in a suitable sub-woofer cabinet 
The combined unit can then be combined with any new or existing 
hi fi or home cinema speaker system to add in the real bass punch 

missing from most setups. 
The ASM 100 module comes as a ready-to-mount unit on a solid 
diecast aluminium frame/heatsink. Input signal can be at line or 
speaker level for easy system integration. There are three separate 
stereo inputs at line level and the unit will use any signal presented 
or mix all inputs to add bass to any signal. The speaker level inputs 
are used by simply wiring the unit in parallel with the existing 
speakers to provide them with strong bass support. Crossover 
frequency can be selected to 50, 100 or 200Hz and the bass level 
can be adjusted by a front panel control. The 'Green' power supply 
switches the unit to standby if no signal is present. Drawings are 
included free for the compact 418 x 380 x 303mm cabinet. 
With its powerful 125 watt output and versatile filtenng the ASM 100 
is the ideal universal active driver module for all subwoofer 
requirements. 
ASM 100 Module, complete with IEC mains lead, nstructions and 
ASM - W20 cabinet drawings. Pt. No. V7000 ...... . £185.29 
W 200 S 20cm Long Throw Drive unit for use in ASM - W20 
cabinet  £36.68 

FIESTA 30 

An Ultra High Efficiency speaker, specially suitable for Valve 

Amplifiers. 
Specially selected as the ideal 
partner for the new John 
Linsley Hood 15W Valve 
Sound Amplifier, or indeed any 
actual valve amplifier, the 
FIESTA 30 features the 

astonishing efficiency and 
sensitivity needed to achieve a 
satisfying sound level from 
amplifiers of limited power 
output. 
To complement the sound 
purity of such amplifiers a full 
three speaker system is used 
with a 300mm ( 12") woofer, 
200mm ( 8") mid- range and 
high quality horn tweeter in a 
vented bass reflex enclosure. 
All these drive units have been 
carefully selected for their 
individdal virtues, and 
collective excellence, the 
tweeter for instance being a 
high end unit with exceptional 
pulse response as a result of 
its combination of Kapton 
former, aluminium diaphragm 
and aluminium voice coil. 
Nominal Power Rating is 
150W. Max. Music Power 
250W, Impedance 8 ohm, 
Mean Sound Pressure 91dB. 
Speaker kit comes with all 
parts to make a pair of 
speakers, but not the cabinet 
parts. Crossover units are 
factory assembled, ready to fit. 

Kit No.LK5963 Per Pair 

HOME CINEMA SPEAKERS. 

£424.93 

The VISATON range of speaker kits includes all you will ever need 
for your surround sound home cinema setup. The Hi-Tower Kit is 
ideal as a super luxury pair of stereo main speakers. The "Centre 
80" uses special magnetically screened drivers to avoid picture 
disturbance and a pair of "Effect 80"s are used as rear speakers. 
Any of a range of sub-woofers then adds weight to the sound of the 
robot feet!. Centre 80 Kits include drive units, crossover, terminals 
and grille. (You make the box) Price each  £64.08 
Effect 80, Rear Speaker Kits, per pair. .   £39.00 

Send for Your FREE copy 24 Hr. ORDERLINE 01691 652894 
of our LISTS Fax. 01691 682864 

BG3ONG 30cm. ( 12") Woofer. High 
efficiency, ( 95db) for sealed or 
vented cabinets. Peak power 
handling 250watts. 8 ohm. £69.61 

W200S 20cm. (8") Woofer. Long 
throw unit with rubber surround and 
extended rear pole to give no less 
than 20mm cone displacement. Ideal 
for compact sub- woofers such as 
ASM-W20. 8ohm. £36.68 
NG8 Protective Metal Grille. £5.66 

MOOS 10cm ( 4') Low/Midrange. 
Coated paper cone, rubber surround, 
high temperature voice coil. Suitable 
as woofer in mini enclosures or 
midrange in 3-way systems. 4ohm. 
£18.06 
NG4 Protective Metal Grille. £3.20 

FRS8 8cm.(3.3") Fullrange driver. 
Linear frequency response between 
200 and 20KHz. Large Magnet, 
20mm voice coil and rubber 
surround. Bohm. £8.36 

012,5 10mm Polycarbonate Tweeter. 

High efficiency ferrofluid tweeter for 
use over 4.500Hz. Very good 
price/performance ratio. Bohm. £8.77 

SC5 10mm. Magnetically shielded 
Tweeter for use in surround sound 
centre speakers. 8ohm. £9.24 

RHT12S High End Ribbon Tweeter. 
Superior double magnet construction 
gives an exceptionally low distortion 
and linear response from 4,000 to 
30,000Hz. Cabinet cutout diameter 
95mm. 8ohm. £87.77 

CIHT9AW-NG Hi-Tech, Hi-Fi, horn 
type tweeter. Frequency response 
from 3,500 to 38,000Hz and very 
good pulse response due to 
aluminium cone, Kapton voice coil 
and aluminium wire. Peak power 
handling 150W. 8ohm. £31.99 

ASM100 and our 80 watt power amplifier are on demonstration at 
Wilmslow Audio's new premises at Broughton Astley near 
Leicester. Tel 01455 286603. 

POSTAGE on UK orders is £2 up to £20, 

£4.50 over £20 

Overseas please enquire. 

Our LISTS are FREE on request. 

All Prices include It 
UK/EC VAT. s 



The Vintage Audio Co 
The Wall, West drive, Lodge Rd, Hurst, Berkshire UK, RG10 - OSG 

Tel (0044) 1189-321-612 VALVE - TUBES Fax (0044) 1189-340-717 

We have a large inventory of Valves/Tubes from original manufacturer's as follows 

POWER £ POWER £ POWER £ POWER £ POWER £ POWER £ 

TUBES EACH TUBES EACH TUBES EACH TUBES EACH TUBES EACH TUBES EACH  

EL33 12 EL34 75 EL35 12 EL37 55 EL84 6 EL88 10 

2A3 55 6A3 50 6B4G 50 212E 475 211 95 805 55 

KT66 95 KT88 150 8550C 22 607 8 811 18 812 28 

813 28 815 22 808 30 12E1 25 11E12 58 13E1 90 

6L6G 12 7581A 15 56/254A 12 DA41 32 DA42 44 DA100 575 

PX4 175 PX25 260 PT25 130 CV4060 58 CV6045 90 V1505 700  

PRE-AMP £ PRE-AMP £ PRE-AMP £ PRE-AMP £ PRE-AMP £ PRE-AMP £ 

TUBES EACH TUBES EACH TUBES EACH TUBES EACH TUBES EACH TUBES EACH  

ECCO1 5 ECC82 7 ECC83 18 ECC88 8 E88CC 12 El 80CC 3 

E9OCC 12 A2900 28 6J5GT 5 6SN7GT 6 6SL7GT 12 ECC32 20 

ECC33 20 ECC34 18 ECC35 18 M8137 22 CV4003 12 CV4004 14 

EF86 15 6BR7 15 5814A 5 CV4122 5 12BH7 12 12BY7 9  

RECTIFIER £ RECTIFIER £ RECTIFIER £ RECTIFIER £ RECTIFIER £ RECTIFIER £ 

TUBES EACH TUBES EACH TUBES EACH TUBES EACH TUBES EACH TUBES EACH 

5U4G 7 5R4 7 5Z4 4 U52 12 U19 10 GZ33 7 

GZ34 14 GZ37 7 EZ80 2 EZ81 3 EX90 2 866A 20 

Note! We have many thousands of other Tubes in stock, please call us with your requirements 
We also buy valves for cash please call for immediate decision 

COMPONENTS 
GOLD FOIL PAPER IN OIL CAPACITORS 

Capacitors! All capacitors are Hand Made Specifically for us and are of the Very Highest Quality Bar None 

Paper in oil Aluminium Foil 

Value Voltage 
0.01 uf 600 

0.02 uf 600 
0.05 uf 600 
0.1 uf 600 
0.22 uf 600 
0.47 uf 600 

Price £ 
1.35 
1.49 
1.68 
2.17 
3.12 
4.59 

Value Voltage Price £ 
0.01 uf 1000 0.58 

Value Voltage Price £ 

20.0 uf 600 5.43 

Paper In Oil Copper Foil 

Value Voltage 
0.01 uf 600 
0.02 uf 600 
0.05 uf 
0.1 uf 
0.22 uf 
0.47 uf 

600 
600 
600 
600 

Price £ 

6.10 
8.94 
10.08 
13.02 
18.72 
27.54 

Value Voltage Price £ 
0.002 uf 1000 £0.64 

Paper In Oil Silver Foil 

Value Voltage 
0.01 uf 600 
0.02 uf 600 
0.05 uf 600 
0.1 uf 600 
0.22 uf 600 
0.47 uf 600 

Polypropylene 

Value Voltage Price £ 
100.0 uf 600 14.76 (see note) 

Value Voltage Price £ 
0.005 uf 1000 0.77 

Value Voltage Price £ 
200 uf 1200 67.00 (see note) 

Paper In Oil Gold Foil 

Price £ Value Voltage Price £ 
18.90 0.01 uf 600 67.50 
22.35 0.02 uf 600 74.50 
25.20 0.05 uf 600 84.00 
32.55 0.1 uf 600 108.5 
46.80 0.22 uf 600 156.0 
68.85 0.47 uf 600 229.5 

Value Voltage Price £ 
1.0 uf 600 2.13 

Note! Thess Capacitors come in Aluminium Can only. Please call for size. Delivery is 2 to 3 weeks. These capacitors are of superior quality to 

anything else available anywhere and have been designed by us for use in Tube Power Supplies. The 200uf Capacitor has been made specifically 
for Power Supplies using Tubes such as 211 etc. 

RADIO DESIGNERS HANDBOOK 
We have re-printed the famous Langford-Smith Radio Designers Handbook 4th edition. We have only a few copies at £80 per 2 volume set. 

Bound in black imitation leather gold block A4 size, weight 4.8 kilo's. Only 18 copies left. 

TERMS OF TRADE 
All prices quoted are FOB UK. Delivery on some items is 10 to 14 days. Payment can be made by credit card, Cheque, or Telegraphic Transfer. 
Tubes are warrented as working 100% but not there visual appearance. Minimum order value £ 100, all prices quoted exclude delivery and VAT at 

the prevailing rate. 




