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MESSAGE 

IN A BOTTLE 
KEL34 40watt valve 
integrated amplifier kit 

SUPPLEMENT 

BASS INVADER 
Subwoofer for KLS10 

stand mounters 

BOOK REVIEWS: 
Audio Amateur 
Loudspeaker Projects 
by Edward T. Dell 

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

CHELMER 

VALVE 

COMPANY 

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

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

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

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

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

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

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

A selection of CVC PREMIUM Audio Tubes 
PRE-AMP TUBES 

ECC81 5.00 
ECC82 5.00 
ECC83 5.00 
ECC85 6.00 
ECC88 5.00 
ECF82 5.00 
ECL82 5.00 
ECL86 5.00 
EF86 5.50 

E8OF Gold Pin 10.00 
E81CC Gold Pin 6.80 
E82CC Gold Pin 8.00 
E83CC Gold Pin 7.50 

E88CC Gold Pin 8.00 
6EU7 6.00 
6SL7GT 4.50 
5SN7GT 4.50 
6922 5.20 
7025 6.50 

POWER TUBES 

EL34G 
EL34 (TESLA) 
EL34 (Large Dia.) 
EL84/613Q5 
EL509/519 
E84L/7189A 
KT66 
KT77 
KT88 (Standard) 
KT88 (Goid Special) 

KT88 (GL Type) 
PL509/519 
2A3 (4 orB Pin) 
211 

300B 
6C33C-B 
6L6GC 
6L6WGC/5881 
6V6GT 
6080 
6146B 

7.50 
8.00 
8.50 
4.70 
13.00 
6.50 
9.50 

12.00 
12.50 
21.00 
30.00 
9.00 

14.50 
22.00 
50.00 
27.00 
6.50 
8.00 
5.00 

11.50 

10.50 

POWER TUBES 

(continued) 

6336A 
6550A 
6550WA or WB 
7581A 
807 
811A 
812A 
845 

46.00 
11.00 
13.50 
11.00 
9.00 

11.00 
34.00 
30.00 

RECTIFIER TUBES 

EZ80 
EZ81 

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

4.00 
4.50 

11.00 

9.50 
6.50 
7.50 
5.00 
4.50 
4.00 
4.50 

SOCKETS ETC. 

B9A (Chassis or PCB) 1.60 

B9A (Ch or PCB) G/Plated 3.00 
Octal (Ch. or PCB) 1.80 
Octal (Ch. or PCB) G/Plated 4.20 
4 Pin (For 2A3, 300B etc.) 3.30 
4 Pin (For 2A3, 300B etc) 
G/ Plated 5.00 
4 Pin Jumbo (For 211 etc.) 11.00 

4 Pin Jumbo (For 211 etc.) 

Gold Plated 15.00 
5 Pin (For 807) 3.00 
7 Pin (For 6C33C-B) 4.50 
9 Pin (For EL, PL509, 
Ch. or PCB) 5.00 

Screening Can 
(For ECC83 etc.) 2.00 

Anode Connecter 
(For 807 etc.) 1.50 

Anode Connecter 
(For EL509 etc.) 1.70 

Retainer (For 6L6WGC etc.) 2.00 

and a few "Other Brands" (inc. Scarce types). 
5R4GY FIVRE 7.00 
5R4WGY CHATHAM USA 10.00 

5U4GB RCA or GE 12.00 
5Y3WGT SYLVANIA 5.00 
6AS7G RCA or SEIMENS 12.00 

6AU6WC SYLVANIA 3.50 

6B4G /SYLVANIA 

6BW6 BR/MAR 
6BX7 GT SYLVANIA 
6CG7/6FQ7SYL VANIA 

6CL6 RCA or GE 

6CW4 RC.4 
6SL7GT STC 

7.00 

5.00 
8.50 
7.50 
5.00 

11.00 
8.50 

6SN7GT BR/MAR 
12AT7WA MULLARD 
12AY7 GE-SYLVANIA 

12AZ7 GE 
12BH7A GE or RCA 

12BY7A GE 

12E1 STC 

10.00 

5.00 
7.75 
7.50 

13.00 

9.00 
12.50 

13E1 STC 

805 CETRON 
5842A GEC 

6080W TUNGSTOL 
6550A GE 
6146B GE 

110.00 
50.00 
15.00 
12.50 
22.00 
17.00 

ALL PRICES IN U.K. POUNDS £ 

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

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

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

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

Chelmsford, Essex CM2 ORG. England. 

© 44 (0)1245 355296 Fax: 44 (0)1245 490064 
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KIT NEWS 
Hot on' the press, news from the universe of DIY hi-fi. 

KLS10 SUBWOOFER 
Noel Keywood explains how to build a simple but effective subwooivr 
for the KLS10 stand mounters. 

KEL34 INTEGRATED VALVE AMP 
Our latest amplifier project harnesses the sweetness of valves to 

produce 40watts per channel in a compact, affordable line- level 
integrated. 

BOOK REVIEWS: 

AUDIO AMATEUR LOUDSPEAKER 
PROJECTS 
by Edward T. Dell. 

AUDIO AND HI-FI HANDBOOK 
Third Edit on, Editor Ian Sincla.r. 

DIY LETTERS 
If you're stuck between an electronic rock and a hard place, seek 
advice from fellow readers anc World's experts. 

5 

15 

21 

23 

25 
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Watford Valves 7 DAYS A WEEK 9AM - 9 l'\1 THE AUDIOPHILES Choice 
All output vales multi-tested and precisely matched 
Full no quibble guarantee. Expert advice on all valve amps 

PRE-AMP VALVES 

ECC81 

E81CC 
ECC82 
ECC83 
ECC83 
ECC84 

ECC85 
E88CC 
ECL85 
ECL86 
EF86 
EL86 
EZ81 
6SL7GT 
6SN7GTB 
GZ34 
GZ37 

Brimar 

Valvo 
RFT 
Phillips 
Brimar 
RFT 

RFT 
Tesla gold 
Telefunken 
Tungstram 
Siemens 
Siemens 

Tesla 
Sylvania 

UK 
Harma 
Mullard 

4.50 

24.00 
3.50 
6.00 
10.00 
4.50 
4.50 
8.50 
7.00 
4.00 

7.00 
7.00 
6.00 
6.00 

9.00 
6.00 
9.00 

OUTPUT VALVES £  

EL34WXT 
EL34 
E34L 
EL84 
EL84 
EL84M 

EL84 
EL519 
KT66/7581A 
KT88 
KT88 
PL519 

300B 
5881 
6L6WXT 
6L6GC 
6080 WC 

Sovtek 
Svetlana 
Tesla 

Sovtek 
Mullard 
Sovtek 

Tesla 
El 

USA 
Sovtek 
Tesla 
El 

Sovtek 
Sovtek 
Sovtek 
GE 
GE 

WATFORD VALVES 3 RYALL CLOSE, 
BRICKET WOOD, ST ALBANS, 

HERTS AL2 3TS 

VISA -az 01923 893270 

6.00 
8.50 
8.50 

2.50 
15.00 

5.00 
6.00 
12.00 
20.00 
20.00 

25.00 
12.00 

65.00 
4.90 
8.00 
17.00 
9.00 

SOVTEK 6550 WE 
Sovtek claim that improved heat 

dissipation, higher transconductance 
and 5% higher output make this the 
best 6550 yet. Available matched 
and tested by us at 500 plate and 

screen volts for optimum perfor-
mance, all A.R. owners must try this 
at only £16.00 each 

JAN AUDIO SPECIALS 50PCS 100PCS 

5687WB Philips 3.50 2.95 
5842WA Raytheon 6.00 5.75 
6922 Philips 2.95 2.50 
6CG7 GE 6.95 5.75 
6J5WGT Philips 3.50 2.95 

Fast mail order/next day delivery/World Wide shipping 

1000's more valves stocked. Prices exclude VAT and carriage. 

Fax: 01923 679207 z 

AE 
Atazama 
Audiolab 
B&W 
Cable Talk 
Copland 
Cyrus 
Harman-Kardon 
JBL 
KEF 
Kenwood 
Krell 
Marantz 
Martin-Logan 
Mendian 
Michell 
Mission 
Monitor Audio 
Musical-Fidelity 
Pickenng 
Pink Triangle 
Pioneer 
Quad 
REL 
Rogers 
Ruark 
SME 
Sonus-Faber 
Spendor 
Systemdek 
Tannoy 
TOL 
Thorens 
Yamaha 
g lots more PS f you're making a special top 

its best to book weekdays 

• Widest choice in the area 

• Independent advice 

• Qualified staff 

• Comfortable dem room, 

Superb showrooms 

• Main road location 

Major car parks nearby 

• Insurance estimates 

• Over 30yrs experience 

• Service Dept 

• Delivery & Insta) latino 

• Part Exchange 
• npen ', 11_s 

Up to 3 yrs. 
Interest Free 

Credit 
deposit only 20% of 
£500. for 12 months 
£1500-ii for 24 months 
£3000. for 36 months 

«Me:, to sta. 

C YRUS 

AUDIOLAB 

The very best 

in Hi-Fi and 

Home Cinema... 

KRELL 

M ONITOR-

AUDIO 

24 Gillygate, York 
Tel. 01904 629659 
High Fidelity Specialists est.1967 

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

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

GARRARD Standard Models; 
Wired arm tubes from 
Cartridge carriers ( sliders) 
Idler wheels 

201/401 Transcription models 
Original Thrust pad assembly 
Original Idler tension spring 

Original Brake pad 

Xeroxcopy Owners Manual 301 incl. full size mounting template 

" £6.70 
Replacement 301 control knobs On-Off/Speed select pair 
Replacement 301 suppressor unit 

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

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

Headshells 
Instruction books 

THORENS 

TD.124 series 
Idler wheel original £27.50 
Idler wheel our redesigned replacement £15.35 
Drive belt £15.25 

Chassis spring suspension (replaces mushrooms') £15.85 

Drive Belt £10.55 

Suspension springs (- 1%), ( Std), (+ 1%) 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 

from 
from 

£10.55 
£13.95 
£16.75 
£15.95 

£12.75 
£10.55 
£9.85 

£10.85 
£2.95 

£2.20 
£8.85 
£1.85 

£20.25 
£5.65 

£15.65 
£6.60 
£5.60 

£19.95 
£8.55 

£24.85 
£21.95 
£4.20 

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 

P&P 
£1.85 
£2.45 
£2.55 
£3.55 

£2.50 
£1.85 
£2.25 

£2.25 
£1.85 
£1.85 
£1.85 

£2.55 
£2.25 
£2.25 
£2.25 
£1.85 

£2.85 

£1.85 
£3.85 
£2.55 
£1.85 

£2.85 
£2.55 
£1.85 

£2.55 

£1.85 
£2.55 
£2.55 
£2.55 
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plY News 

KIT NEWS 

JUICE ON THE LOOSE 
Russ Andrews has just published a handy 

little volume called The Power And The 

Glory - How To Upgrade Your Mains. 

This 26-page booklet bristles with handy 

hints, learned discourse and a wealth of 

common sense along with a delve into the 

realms of health and safety. The 

manuscript was actually checked by 

senior engineers from a couple of 

Electricity Boards, and so on the subject of 

'Self: how not to electrocute', this is likely 

to be one of the better-vetted works to roll 

off the presses. 

As current customers will already 

know, RAA prides itself on supplying a 

non-esoteric selection of proven mains 

upgrade components and The Power And 

The Glory usefully mentions these 

alongside the problems they can mitigate. 

In addition to diodes and varistors, 

Russ has covered house wiring faults, 

clicks, bangs, buzzes and hums along 

with good, old home remedies like 

cleaning fuse holders, all in a concise and 

practical way. The diagrams are clear and 

well annotated and, all in all, this is as 

good an answer to the question 'Why 

bother about the mains?' as you could 

hope for. The booklet is free to regular 

patrons or can be sent to perfect 

strangers for £3. 

Russ Andrews Accessories 

Edge Bank House, 

Skelsmergh, 

Kendal, Cumbria 

LA8 9AS 

Tel: 01539 823247 

GETTING CONNECTED 
One of Canada's leading audiophile 

parts suppliers, The Parts Connection, 

have released the Fourth Volume of 

their catalogue in print and on the 

Internet. The number of web-site and 

e-mail users has grown over the past 18 

months, so a secure/encrypted credit-

card system for on-line orders has been 

set up. 

The catalogue itself is almost 

completely 

new and lists 

Assemblage's 

growing kit 

line-up as well 

as a range of 

passive and 

active 

electronic 

components. 

Capacitors 

include the 

best from 

Jensen, 

Multicap, 

InfiniCap, 

Solen and 

Hovland for 

coupling 

purposes as 

well as Black 

Gates and Os-

Cons ror use in 

power supplies. 

The resistor 

contingent runs 

to Holcos, Caddocks and Vishays, which 

can also be had built up into stepped 

attenuators. 

Kimber cabling puts in an appearance 

too in copper and silver forms, while 

UltraAnalog DACs and Analog Devices 

op amps make up the active section. 

The Parts Connection 

2790 Brighton Road, 

Oakville, 

Ontario, 

Canada L6H 514 

D TO A CORRECTION 
In the August Supplement we published 

an article on how to build a budget DIY 

DAC. Unfortunately, one set of 

component values was misprinted; R13-

16 should have read 3.3kohm rather than 

33kohm. Also, the power supply inductors 

(Li - L3) were not specified - they are all 

10uH parts. 

AUDIO HOBBYIST'S DEFINITIVE PARTS SOURCE 

HI-Fl WORLD SUPPLEMENT OCTOBER 1998 II 



PHONE 
0181 684 1166 

Should you really trust your signal 

to any other capacitor? 

M Cap° - There is no substitute! 

Available exclusively in the U.K. from 

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

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

1 MAYO ROAD • CROYDON • SURREY CRO 2QP 
24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 

E-MAIL: LANGREX@AOL.COM 
FAX 

0181 684 3056 

ECC88 
ECC88 
ECH81 
ECL82 
ECL86 
EL36 
EL84 
EZ81 
EZ80 
GZ33/37 
5Z4G 
6V6GT 
12E1 
13E1 
807 
811A 
6080 

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

STANDARD TYPES 

BRIMAR 
MULLARD 
MULLARD 
MULLARD 
SIEMENS 
MULLARD 
RCA 
MULLARD 
MULLARD 
MULLARD 
BRIMAR 
BRIMAR 
STC 
STC 
HYTRON 
RCA 
MULLARD 

4.50 
6.00 
3.00 
5.00 
5.00 
5.00 
5.00 
3.50 
3.50 
6.00 
5.00 
4.25 
10.00 
85.00 
7.50 

25.00 
10.00 

SPECIAL QUALITY TYPES 

6L6GC GE 15.00 
6L6WGB SYL 10.00 
12AX7WA SYLVANIA 6.00 

A2900/CV6091 GEC 17.50 12BY7A GE 7.00 
E88CC/CV2492 BRIMAR 4.50 5687WB ECG 6.00 
E88CC/CV2492 MULLARD 8.50 6072A GE 6.00 
ECC81/CV4024 MULLARD 6.00 6146B GE 15.00 
ECC81/M8162 MULLARD 7.50 6336A RCA 35.00 
ECC81/6201 MULLARD 8.50 6550A JAN GE 25.00 
ECC82../CV4003 MULLARD 6.00 7027A GE 25.00 
ECC82/M8136 MULLARD 7.50 7581A SYI, 15.00 

ECC83/CV4004 BRIMAR 6.50 OTHER TYPES 
ECC83/M8137 MULLAD 15.00 ECC81 RFT 3.00 

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

AMERICAN TYPES 
RCA 
SYLVANIA 
SYLVANIA 
RCA 
SYLVANIA 
SYLVANIA 

ECC82 RFT 3.50 
ECC83 RFT 5.00 

7.50 EF86 USSR 5.00 
10.00 ELM USSR 2.25 
3.50 EL34G SOVTEK 6.00 
5.00 E34L TESLA 8.00 

22.00 6SL7GT USA 5.00 
7.50 6SN7GT USA 5.00 

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 f2.30, 4-6 VALVES £3.00 ADD 17.5% VAT TO TOTAL INC P*P. O'SEAS P & P PLEASE ENQUIRE 

EURC3CARD 

OCTOBER 19H1 



feature 

KLS I 0 GOLD 
SUBWOOFER 

This simple but effective subwoofer 

gives our compact KLS I 0 loudspeaker bigger bass. 

Noel Keywood describes its construction and operation. 

K
LS10 was conceived as a small, 
high-quality version of our KLS3 

Gold floor standing loudspeaker. 

Readers wanted the advanced technology 
drivers we use in KLS3 Gold, but not its 

size. Trouble is, whilst small loudspeakers 

can do many things very well, they do not 

produce deep bass. To cover this 

drawback, from the outset we planned to 
design a matching subwoofer for KLS10 - 

and here it is. 

Subwoofers take many forms, from a 
single drive unit in a box up to powered 
'active' types with equalisation and other 

paraphernalia. KLS10 was meant to be 

fundamentally straightforward; I believe 
that an effective and well-balanced basic 

design has more to offer than 

technological excess. Similarly, our 

subwoofer comprises a single cabinet of 

modest 25 litre volume, with one drive 

unit: an Audax HM210Z2 High Definition 

Aerogel bass unit with twin voice coils. It's 
effective, inexpensive and a doddle to 

build. 
KLS10 on its own was designed to 

work close to a wall, so it has well-
damped bass to counteract the natural 

emphases a rear wall imposes. The 

subwoofer attenuates bass output from the 

KLS10s to avoid bass boom, as well as 

extending bass down to 20Hz - a very low 

frequency. And all from a relatively easy 

HI-FI WORLD SUPPLEMENT OCTOBER 1998 II 



Feature 

to hide cabinet, one that can even double 

as a small table. 

Engineered sensibly, a subwoofer like 

this is subjectively quite 

impressive. Most subwoofers 

deliver boomy bass; I have heard 

some real horrors, even from 

reputable companies. The 
boominess usually comes from 

poor matching to the main 

loudspeakers. Where outputs 

overlap they add, producing 

excessive bass over a narrow band 

of frequencies. As usual we have 
harnessed the flexibility of DIY to 

give you control over matching, to 

avoid this problem. Of course, 

good basic system design integrates 
the KLS10 'satellites' with the 

subwoofer properly in the first 

place so they don't overlap, but we 

FRONT VIEW 

280mm 

KLS10 SUBWOOFER 

140mrn 

port 
76mm 

diameter 

55mm 

PANELS 

2 off 315 x280 

2 off 315 x380 

1 off 430 x280 

1 off 230 x380 

dimensions in mm 

25mm MDF 

top/bottom 

sides 

front 

rear 

Internal volume ( cc) 

23w x 29d x 38h = 25346cc 
(0.099cu.ft.) 

u OCTOBER 1998 

cannot account for room conditions, 

placement or taste. That is why tunability 

is a useful feature, not to mention the fact 

TOP 
315mm 

SIDE VIEW 

 Om-

BOTTOM 

315mm 

175mm 

E 
r-

95mm y 

biwire 
terminal 
dish 

95mm 

biwire 
terminal 
dish 

•rt': 

45mm 

NJ 

that most DlYers like to experiment. It 

gives the builder influence over the final 

outcome. 

CONCEPT 
A single-box subwoofer relies on the fact 

that most bass is recorded equally on both 

stereo channels, and that in any case the 

ear cannot locate a low-frequency source 

below about 100Hz. Direction cues exist 
at higher frequencies, especially within 

transient events. 

Rather than using a lossy summing 

network, we have pressed into service a 

special twin-coil bass unit from Audax. 

The coils sum output from the stereo 

channels, a simple but effective method 
that results in high efficiency. Filters feed 

bass signals to this driver, removing 

higher frequencies. However, the rate of 

roll-off has been made slow, in order to 

REAR VIEW 

.0 
230mm 

TELESCOPIC PORT 

3mm 
thick 
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Feature 

provide some midrange information, 
which the HDA cone of the driver can 

reproduce faithfully. No cheap paper 
cone drivers here! 

If the subwoofer is placed between the 

loudspeakers and positioned to face 

forward it firms up centre-stage images, 

making the sound stage more solid and 
real than is common. It's an interesting 

enhancement to two 'speaker stereo. This 

effect can be removed by making the 

driver and port fire either backward, or 
downward onto the floor (providing the 

cabinet is raised by a few inches on 
spikes). 

Note that both channels of the 
amplifier feed the subwoofer, and a signal 

is then fed out to the satellites. Upper 
frequencies are removed from the 

subwoofer signal by ' low pass' filtering, 

and lower frequencies are removed from 

the satellite signal by ' high 

These filters can 

be adjusted, and 

the port of the 

subwoofer can be 

tuned too, so 

there's plenty for 

inveterate 

experimenters to 
play with here. 

THE 
CABINET 
The most 

important 

parameter of this 

cabinet is its 
volume, since the 

air load in the box 
is tuned to suit the 

drive unit's 

mechanical 
Thiele-Small 

parameters by 
computer. This is an industry standard 

technique. 
Box volume cannot be increased, but it 

can be decreased. This will peak up bass 
response, making it more one-note. An 

easy way of reducing volume is to put 

bricks inside the cabinet, since they are 

heavy, inert and offer a useful volume 

change of around 1700cc. Since our 
target volume figure is 25Iitres (25000cc) 

one brick changes volume by 7%. I 

mention this as an aside though; reducing 
the volume of this cabinet will rarely be of 

benefit. You could increase volume up to 

pass' filtering. 

45Iitres and then tune it with bricks, but 

the cabinet is starting to become very 

large, something we tried to avoid in 
order to keep the whole compact 

Although volume is of primary 
importance, box proportions must also be 

considered. No two internal dimensions 

should be the same, in order to avoid 

resonant boom. Proportions of 1.1.25:1.6 

are commonly used, although there are 

other 'magic ratios'. 

Use Medium Density Fibreboard 
(MDF) of 15mm thickness, minimum. 
Ideally, for a bass cabinet 25mrn MDF is 

the best choice, to minimise panel 
resonance. However, we suggest you use 
bracing in any case. 

MDF is now considered to be 
carcinogenic, due to the formaldehyde in 

it I believe. We use a face mask when 

cutting, like most woodworkers. and 
vacuum up the dust afterwards. If you feel 

SUBWOOFER 

screwed and glued into place if desired. 
Panel positions in our diagram relate to 

use of the cabinet upright, with the bass 

unit firing forward. The terminals then lie 

at the bottom of the cabinet, out of sight. 

Tall spikes will be needed to keep the 

bottom well above the floor. 
A more flexible arrangement, if a less 

sightly one, is to lie the cabinet on its side 

so the terminal dishes are visible and 
accessible at one end. Then the cabinet 

can be faced forward or downward, 

depending on which method of operation 

is preferred. Facing forward fills in the 
centre stage, but on occasions a little box 

whoomph can be heard from the port. 
Facing downward eliminates the centre 
stage fill-in effect and any minor box 

sounds. 
It is probably best to experiment first, 

decide which you prefer and then fix the 

spikes accordingly. If the drive unit faces 
downwards the 

cabinet should be 

raised at least 1 in 

off the floor by the 

spikes. These 

should be fitted 
last, 22mm in 

from both edges, 
using an M7 drill 

bit. 

o 

The amplifier feeds the subwoofer and the subwoofer feeds the KLS10 satellites, 

in order to filter bass from them. Otherwise, bass overlap would create a boomy sound. 

using MDF is too risky then try using 

blockboard or plywood instead. 
The panels should be glued together 

using Evode Resin W wood glue. Hold 
them in place with thick, sticky carpet 

tape whilst the glue dries overnight. Or 

you can panel-pin the box together after 

applying glue. It is usual to glue in the 

rear panel and put in wadding, etc 

through the front panel drive unit cut-out. 

It is best to put braces across the 
cabinet internally, to prevent panel 
resonance, especially if 15mm MDF is 

used. Doweling of lin diameter can be 

We leave 

choice of finish to 

you. Most people 

have their own 

ideas and from 

pictures sent in to 

us the preference 
seems to be lavish 

veneering with 

hardwood trims. 
Some go for piano 

black laquer. We 

knock up MDF 

prototypes then get a cabinet maker to 

build final samples for photography and 
use at shows. Routed- in hardwood edges, 

and routed driver cut-outs so the drivers 

sit flush, make for a professional 

appearance and are beneficial too. Flush 

mounting the drivers sharpens stereo 

images, and rounding edges does the 
same, by lessening diffraction at cabinet 

edges. Hardwood edges take knocks 

better than veneer of course and a light 

Ramin edge against dark Mahogany 
veneer looks quite attractive to most 

people. 
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Arcadia Valve Amplifiers 

New Line Level Pre-Amplifiers 

Two Models Available. 

6 line inputs, 10dB of gain, zero feedback 

finest quality components, musical results 

Model 1 £995, Model 2 £ 1995 

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

one associates with the breed - just consistently fine toile, 

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

Jason Kennedy on the Model 1 in Hi-Fi Choice 

Sept '97 

OEM, TRADE AND RETAIL ENQUIRIES WELCOME 

PO. Box 'D, Bramhall,(heshireS1(7211 

Tel/Fax: + 44 (0161 43qoizi 
EMAIL: SJS@AUDIOPHILE.COM 

HTTP://VVVON.NETFORWARD.COM/AUDIOPHILE/?Se 
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SERVICE 

FOR 

ENTHUSIASTS 

High quality Push- Pull or single ended 

Output, Mains, Chokes, Interstage, Input and 

Cartridge Transformers 

   —OWTER 
TRANSFORMERS 

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

E A Sowter Ltd 

PO Box 36 IPSWICH 

IPl 2E1 England 

Tel: (+44) ( 0) 1473 252794 

Fax: (+44) (0) 1473 236188 

E- Mail: sales@sowter.co.uk 

techsupport©sowterco.uk 

Catalogue and overseas 

agents on our Website: 

http://www.sowter.co.uk 

Acoustics Ltd 
Falcon Electronics, Basically Sound 

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

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

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

Polyester and Polycarbonate Film Capacitors. 0.1mFd. to lOrriFd. 

ALCAP Reversible Electrolytic Capacitors (Non-Polar): 50v, 100v & Low Loss. 2mfd. to 600mFd. 
FALCON Custom-wound Inductors. 

FERRITE:- Standard, High Power, Super Power. Super Sum Power + AIRCORED 056 -125rnm wire 

TAPPED INDUCTORS:- 0-10mH in Imh steps & 0-1mH in 0.1mH steps 
AUDIO AMATEUR PUBLICATIONS 

NEW- Valves for Audio Frequency Amplifiers from Philips Technical Library plus lots in P/L. 
Back year sets of Speaker Builder, Audio Amateur & Glass Audio, plus the Audio Anthology Set. 

Altogether 50+ books and 50+ Audio Amateuris magazine year sets. 1997 sets available. 
COMPUTER PROGRAMS 

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

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

Also the IMP FFI Test Kit. the Miter Mie Kit and Mic/Pletunp kit for Auttiosuite or ADI R 

RXX 
B300 8.5Iitre 
B400 18Iitre 
C500 301itre 
C600 52Iitre 
C700 53Iitre 

C800 83Iitre 

'State of the Art' Kit Designs 

2 way Compact, 88.5 dB/watt system; 

2 way Compact, 90.5 dB/watt system; 
2 way Column, 89.5 dB/watt system; 
2 way Column, 91.0 dB/watt system; 
3 way Column, 89.5 dB/watt system; 
3 way Column, 90.2 dB/watt system; 

-3dB. point of 60Hz. 
-3dB. point of 55Hz. 
-3dB, point of 45Hz. 
-3dB. point of 42Hz. 

-3dB. point of 38Hz. 
-3dB. point of 35Hz. 

A comprehensive range of Focal kits from an even wider range of 
High-Tech Loudspeaker units 

SUPPLIERS TO THE TRADE SINCE 1972 
Send for our FREE price list PL27: Just send a large 5,6E. (38p stamp) or USS2 bill OVCI,C, 
Europe USS1 bill or 3 International Reply Coupons (IRC) to:- (Dept HFW) Tabor Bouse. 

Norwich Road, MULBARTON. Norwich, Norfolk. NRI4 8.1T Tel (01508) 578272 

LOUDSPEAKER and ROOM 
MEASUREMENT PACKAGES 

LIBERTY AUDIOSUITE v 3 visa httmllwvm.libinst.com 

Loudspeaker (and Electronic) Measurement System with 

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

STRAIGHTFORWARD OPERATION 
With built-in, expanded, EASY SCRIPTS 

• DOWN TO EARTH PRICE 1:696.00 plus \. 1T  
Plus £ 15 next day delivery 

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

Room Measurement and Analysis System 

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

• DESIGN ROUTINES for HELMHOLTZ RESONATORS and QRD 

DIFFUSERS for _you to correct room acoustic problem 

* uses your existing soundcard, and an omni mie £125.00 plus VAT 

LsvCADv3 visit httn://hemlnassauen.senidata 

Combined Room / Loudspeaker Box / Crossover program 

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

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

e-mail 106505.251@compuserve.com 
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Feature 

CROSSOVER 
The crossover is relatively simple, 

comprising Cl, which forms a first-order 

high pass filter (-6dB/octave roll-off) 

feeding the satellites, and Li which forms 

a first-order low pass filter feeding the 

Cl 

Input 
(from amplifier) 

C
H
A
N
N
E
L
 1
 

C
H
A
N
N
E
L
 2
 

C2 

20pF 

Li 

200pF 
ALCA3 

4mH Output to 
KLS10 

'satellite' 

R1 
12R 

Audaz 
HM210Z2 

-------- dual voice 

coil bass 
driver 

Input 

Low pass 
filter 

Output 

High pass 
filter + 

o 

The crossover filters bass from the satellites through Cl, 

and upper frequencies from the subwoofer through Li. 

HM210Z2 subwoofer driver. 

Capacitor Cl steadily rolls up low 

frequency impedance, which not only 

eliminates deep bass from the satellites 

but also raises overall impedance, to 

ensure the subwoofer and satellites in 

parallel do not draw too much current 

from the amplifier. Our impedance plot 

shows this keeps impedance of the system 
around 8ohms, with minima of 6ohms. 

Overall impedance measured 7ohms in 
fact, determined by applying a music-like 

pink-noise test signal. Components C2 

and R1 provide some phase correction at 

higher frequencies. 
Capacitor Cl, set at 200pF, can be 

reduced in value to lessen bass input to 

level 

(dB) 

+6 

o 

-6 

the satellites, or increased to raise bass 

output. Try halving to 100pF or doubling 

to 400pF to check out subjective 
differences and whether a change might 

be in order. Experiment with values to 

find the most suitable. 
The system is well 

balanced as it stands and 
should not boom. 

Reducing Cl in value too 

much may well result in 
boomy 'one note' bass, 

whilst reducing it too far 
will make the subwoofer 

sound poorly integrated 
with the satellites. 

Distributing bass 

power between drive 

units improves power 

handling. The system will 

go loud without strain. 
Officially it will take 

60watts, the max power 

rating of the drive units. 

But this is a very 

conservative continuous 
power rating used by 

Audax. In practice we 
found we could crank 

volume right up with a 

200watt amplifier with 

little sign of strain. 

However, this might have 

been misleading because 

the KLS10 loudspeaker 

system has a very high 

sensitivity of 89dB, 

meaning it goes loud 
from little power. An 

amplifier of 100watts is 

the sensible maximum 

Filter electrical Low Pass response 

frequency (Hz) 100 lk 

Fig 1 - The subwoofer is fed by a first-order 

low pass filter which rolls off 

energy above 100Hz. 

and 60watts will be more than enough 

for most rooms and tastes. 
A convenient way to build the 

crossover is to glue the components 

underneath the terminal dish using a hot-

melt glue gun. Note we use two bi-wire 
terminal dishes, one per channel. This 

gives a set of input and output terminals 
per dish. As our drawing shows, the 

amplifier feeds the subwoofer, and the 

subwoofer feeds the satellites. It is 
possible to re-configure this arrangement 

without performance being affected, if 

desired. 

SOUND QUALITY 
After running in, the subwoofer was 

linked up to the KLS10s, both driven by 

our own amplification as well as a Creek 

OBH-12 passive pre-amplifier and 

Musical Fidelity's soowatt X-A200 
monoblocs. 

Obviously, the best way to find out 

how low a subwoofer goes is to throw at 

it a recording with some real bottom-end 

grunt; cue Joe Beard's Blues Union on a 
JVC XRCD disc. Compared to the ' 10s 

sans sub, this bass-enhanced trio had 
much more smack and weight, which put 

a lot of the low-down, dirty grunge back 

into the Blues and an extra gravelly growl 

into JB's vocals. 

Bass isn't only about quantity, it's 

about quality too - the last thing you 

want is an octave of low-frequency 
sludge rumbling away regardless of what 

the music's doing. With Mahler's 
Symphony No7 (performed by the 

Cleveland Orchestra, Pierre Boulez 

conducting) inside Pink Triangle's 

Litaural CD player, the KLS10s and 
subwoofer steered clear of this pitfall. 

Complementing the grainless, spit-free 
treble of the gold-dome piezo tweeter 
was a lithe, extended, open bass which 

didn't squander detail and tonal 

character when handling double-bass 

and cellos. 

If you prefer leather boots to slippers, 

you'll find a change of genre won't phase 

this sub and satellites; they Rocked along 

happily to Ocean Colour Scene's 
Moseley Shoals without sounding harsh 

or bloated, Aerogel, carbon fibre and 

gold dome marrying harmoniously. And 
if you're a fan of Dance, sit back, turn the 

volume up and enjoy beats which will 
put a happy, basshead smile on your 

face. JM 
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HART 
Electronics 

Wilmslow Audio have believed for a long time that the Hart kit 
amplifiers were amongst the best sounding amps on the market 
at any price, so much so that we have bought the company, Hart 
Electronic kits. We are now able to demonstrate these 
remarkable amplifiers and welcome you to come along and 
compare the sound quality with your own equipment. 

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

AUDIO DESIGN 80 WATT POWER AMPLIFIER 

111111 

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

product will suit your own system. 

All amplifiers are now produced in Super Audiophile versions only. 

Standard Amplifier kit £493.81 
Standard Amplifier Factory Assembled £593.21 

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

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

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

built headphone amplifier. Complete with separate external Andante power 

supply. 

1400 Pre Amplifier kit £343.49 
1400 Pre Amplifier Factory Assembled £443..49 

"CHIARA" HEADPHONE AMPLIFIER. 

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

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

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

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

SHUNT FEEDBACK PICKUP PREAMPLIFIER 

1450 Phono Preamplifier Stage is able to amplify the minute 
outputs from moving coil or moving magnet pickups up to a suitable level to 
feed into any amplifieris standard auxiliary input. The RIAA standard 
circuitry provides very accurate shunt feedback equalisation. 

Used in conjunction with Andante power supply. 

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

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

"Andante" Linear Technology 
AUDIOPHILE POWER SUPPLIES 

Andante power supplies are specially designed for exacting audio use 
requiring absolute minimum noise, low hum field and total freedom from 

mechanical noise. Available in 2 versions: 
The 3550 having 3 - 15v positive and 2 - 15v negative output 

rails which is ideal for use with our 1400 Preamplifier, 

Headphone and Phono Amps. 

The 3565 having a single 15v supply for use with any one 
single item only. 

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

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

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

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

Tuner kit £256.82 

Tuner Factory Assembled £336.82 

Printed Circuit Board Solder Practice Kit 
Unsure whether you can construct a Hart kit ? - This is your chance to try ' 
Included is a typical PCB, a range of modern components, a roll of the 

correct grade solder and full set of instructions. 

Solder Practice kit £4.99 



ÇAlps Potentiometers 

ALPS "Blue Velvet" PRECISION AUDIO CONTROLS 

Throw out those noisy, ill matched carbon pots and replace them with the 
exclusive ALPS Blue Velvet range of components. The improvement in 
track accuracy and matching is incredible giving better tonal balance 
between channels and rock steady image stability. 

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

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

Soldering 

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

Technical Bookshelf 
THE ART OF LINEAR ELECTRONICS 
John Linsley Hood £19.95 
AUDIO ELECTRONICS 
John Linsley Hood £19.95 
HIGH PERFORMANCE AUDIO POWER AMPLIFIERS 
Ben Duncan £40.00 
THE ART OF SOLDERING 
R. Brewster £3.95 
ACTIVE FILTER COOKBOOK 
Don Lancaster £19.95 
HOW TO USE OSCILLOSCOPES & OTHER EQUIPMENT 
R. A. Penfold £3.50 
LOUDSPEAKERS: THE HOW & WHY OF 
GOOD REPRODUCTION 
G. A. Briggs £9.95 
LOUDSPEAKER DESIGN COOKBOOK 
Vance Dickason £22.95 
AN INTRODUCTION TO LOUDSPEAKER DESIGN 
V. Capel £3.95 
ELECTROSTATIC LOUDSPEAKER DESIGN 
& CONSTRUCTION 
Ronald Wagner £15.95 
ELECTROSTATIC LOUDSPEAKER DESIGN 
COOKBOOK 
Roger Sanders £24.95 
BULLOCK ON BOXES 
Robert Bullock III £11.99 
THE COUPLED CAVITY HANDBOOK 
David Purton £5.00 
THEORY & DESIGN OF LOUDSPEAKER 
ENCLOSURES 
J. E. Benson £22.95 
HIGH PERFORMANCE LOUDSPEAKERS 
Martin Colloms £24.95 
LOUDSPEAKER PROJECTS BOOK #1 
Speaker Builder Magazine £6.95 
A MANUAL OF VENEERING 
Paul Villard £9.95 
LOUDSPEAKERS FOR MUSICIANS 
V. Capel £3.95 
AUDIO ANTHOLOGIES -Volumes 1 - 6 
Audio Engineering Magazine £13.95 
A BEGINNERiS GUIDE TO TUBE 
AUDIO DESIGN 
Bruce Rozenblit £15.50 

\4.  
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Audio 

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

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

Build your own Loudspeakers and save Laf,£s 

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

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

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

New demonstration facilities: 
We will soon be opening additional 

Demonstration facilities in Wigan, Lancs 
Phone to book your appointment 

Send for your FREE catalogue 

Wilmslow Audio & Hart Electronics 

50 Main Street 
Broughton Astley 

Leicester LE9 6RD 

Tel: 01455 286603 Fax: 01455 286605 
Email: wilmslow.audio@dial.pipex.com 



Feature 

MEASURED PERFORMANCE 

The subwoofer uses reflex loading on an 

Audax HM210Z2 dual voice coil drive 

unit. Forward output from the drive un t 

Subwoofer frequency response 

12 frequency ( Hz) 20k 

Fig 2 - Drive unit and port output add to give an 

overall response, as shown here. The subwoofer 

works from 40Hz to 125Hz. 

cone combines with output from the 

port to form a composite response. The 

two outputs are shown combined in 

Fig 2, to give a good idea of the working 

range of the subwoofer. This is more 

accurate at low frequencies than the 

system response in Fig 4 which is 

12 

16-

4 

Impedance 

lOt 

Fig 3 - Impedance stays fairly high across the 

audio band, making the loudspeaker an easy 

load to drive. Overall impedance measures 

71, shown by the white line. 

restricted by the measuring room's 

dimensions. 

In practice the subwoofer extends 

KLS10's response flat down to 63Hz, 

below which the port takes output 

down to around 40Hz. The overall 

response of the system in Fig 4 shows 

output within a few dB of flatness from 

63Hz up to 16kHz, with roll-offs 

outside this band. This is with our 

usual high- resolution 5dB scale and as 

you can see, we have achieved the 

exceptional flatness we expect from 

our kit designs. There is some lift at 

lower frequencies to add a little warmth 

and body, and no crossover phase 

suckout around 3kHz. This ensures 

good detailing and solid sounding 

percussion. 

KLS10 SUBWOOFER 
PARTS LIST 

Driver 

Bass Audax HM210Z2 

170mm High Definition Aerogel cone, 

cast chassis, dual voice coil. 

Crossover 

11 

Cl 

C2 

R1 

Hardware 

Inputs 

Port 

Wire 

Spikes 

Damping 

2 x 4mH, 0.5e 

ferrite cored,lmm wire 

2 x 200pF, 50V, bipolar 

electrolytic (ALCAP) 

2 x 20pF, Solen (400V) 

2 x120 resistor, 9W 

2 x bi-wire gold plated 'speaker 

terminal panel 

70mm diameter, 130mm 

long+ext. 

10m PTFE silver plated copper 

8 spikes M6 (80mm) 

long haired wool 

System frequency response 

16k Hz 

63Hz 

J. 
12 frequency (Hz) 20k 

Fig 4 - The subwoofer combines with KLS10 

satellite to give an overall response, shown 

here. The three dips are room effects, due to 

spacing between the subwoofer and satellite. 

Otherwise the response is smooth from 63Hz 

to 16kHz in our listening room. 

One watt of input power produces 

89dB sound pressure level, a high value 

for a small loudspeaker. Around 85dB is 

common. Since KLS10 with the 

subwoofer has an overall measured 

impedance of 7ohms ( Fig 3) the benefit 

of low impedance drawing current from 

a constant voltage source is not 

inflating this figure. The drive units are 

simply very efficient and used 

optimally. 

Although KLS10 is a relatively easy 

loudspeaker to build, having simple 

crossover networks for example, it easily 

fulfils performance criteria. It is more 

efficient and sensitive than most 

commercial designs, through the use of 

superior drive units, it has sweeter and 

smoother treble, plus an easy sounding 

midband that is a characteristic of 

carbon-fibre. It is a relatively easy load 

for any amplifier and offers flat 

frequency response without phasing 

problems. NK 

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

Drive unit, crossover components, 
input dishes, wool, etc (no wood) 
Drive unit only 

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

£149.95 
£71.00 

Call Nick Lucas on 0171-221-0691 (9am - 5pm, Monday-Friday) 
Fax 0171-289-5620 (overseas +44 171 ) 
e-mail wad@hi-fiworld.co.uk 

£130.00 
£61.00 

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

INTRODUCTION 
by Nick Lucas. 

KEL34 40W 
VALVE AMPLIFIER 
Nick Lucas, Hi-Fi World's technician, and valve designer Gary Devon 

unveil our latest amplifier, KEL34 

K
EL34 is an inexpensive stereo integrated valve 
amplifier capable of providing no less than 

40watts into an 8ohm load. This is enough power 

to satisfy those who feel the usual valve power amp 

output of 20watts or thereabouts is insufficient for their 

needs. 

KEL34 operates in Class AB and runs in Class A at 

low signal levels to ensure distortion doesn't colour 

music at ordinary volumes. It is possible to monobloc 

KEL34 by paralleling the channels as well, in which 

case it will deliver 72watts into a 4ohm load. 

In keeping with the idea of producing a budget 

bargain, we have equipped this amp with four line-level 

inputs plus a tape output which can be chosen from the 

front panel where the mains switch, volume control and 

source selector are to be found. 

The custom-designed toroidal output transformers are 

situated on the top panel at the rear corners. Centrally 

located are the output valves (four 6CA7s), while up front 

sit the input valves (two 6AU6s) and the phase splitters (a 

pair of ECC82s). All valve bases and electronic 

components, bar the transformers, volume 

potentiometer, selector, mains switch, phono sockets and 

'speaker XLR sockets are mounted on the heavy-duty 

printed circuit board (PCB) which measures 315mm by 

135mm by 2.4mm thick. The quiet 250VA toroidal 

mains transformer is housed internally, to the rear. 
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Featur  

A printed circuit board 

makes assembly far easier 

than is the case with the tag 

strips used in many valve 

amps. 

KEL34's external dimensions are 330mm (w) by 

275mm (d) by 180mm (h) with the valves inserted. The 

chassis is made up of two interlocking U-shapes in 

16s.w.g. steel, with a black powder-coat finish and white, 
silk-screened lettering. The amp is strong and durable, 
and its small size means it's unobtrusive. 

During development we brought in all readily 
available EL34, ECC82 and 6AU6 valves on the market 

and began testing. For the EL34, our main selection 

criteria were sound quality, strength and reliability. Out of 
all the different makes and types we tried, the European-

manufactured Ei 6CA7, an EL34 direct equivalent, came 
shining through. 

Ei's EL34 is the same height as an original Philips but 
has a larger diameter similar to GEC's KT66 or America's 

beloved 6550 high-power tetrode. Housed within this 
bigger envelope is a beefed-up anode assembly - our tests 

showed the Ei 6CA7 can dissipate over 50watts on its 

anode, 25watts more than the maximum rating of the 
standard valve, with no real sign of anode melt-down. In 
spite of this, we decided to stick to the published limits 
when setting quiescent current levels, safe in the 

knowledge that this valve will have a long life and be able 
to handle anything you can throw at it musically. 

The sound quality of the 6CA7 is impressive. It's 

slightly different from the characteristic EL34 sound, 

displaying smoother treble, more open midrange and 
tauter, deeper bass. 

For the 6AU6 and ECC82 valves we decided to stay 
with Ei to ensure good matching with the output tubes. 

Although we made a careful choice when it came to valve 

selection, the amplifier will work with any EL34, 6AU6 

and ECC82 (or their equivalents), and 

we can supply KEL34 without valves if 

desired. 

This integrated was designed to be 
easy to build (most of the components 

are soldered onto a PCB, reducing the 
possibility of error, and populating the 

board is very straightforward). We 

went for a high-grade PCB too, one 

which uses FR4, a top-spec, fire-

resistant epoxy resin. The tracks are 

then laid down in extra-thick 35micron 

copper foil, and have a green solder-
mask for neatness. This improves 

solderability and helps prevent shorts 

caused by streaks of solder between 

tracks. The PCB is also clearly labelled 
to ensure correct orientation of 
electrolytic capacitors and octal valve 

bases. 

There are around 25 external 
connections to the PCB. They involve 

the wiring up of the phono sockets, the 

selector, the volume control, the mains 

switch and the output transformers to 

their XLR sockets. 

Some prospective kit builders are 

put off by the dangerously high-tension (HT) voltages 
circulating within valve amplifiers. In this amplifier we 
use no less than 510V DC. Therefore, we are supplying as 
standard with this kit a pair of size-10 electrical safety 

gloves rated at 650V DC to prevent any possibility of 

electric shock. And as far as amplifier damage sustained 
through mis-assembly goes, rest assured KEL34 is a rugged 

beast and will survive short-term distress. 

The kit comes with a new style of instruction booklet 
with a strong emphasis on diagrammatic views to make 

life easier. We have also set up a helpline if you have 

trouble with the construction, and if the worst comes to 

the worst and you cannot get the amp going, for a 

nominal charge we will sort out any problems. 

CIRCUIT DESCRIPTION 
By designer Gary Devon. 

The KEL34 circuit is much like the famous MuHard 5-20 
circuit brewed up by Philips to demonstrate the abilities of 

their pentode EL34 power output valve. Our design uses a 
different valve line-up though - a 6AU6 pentode input 

valve strapped as a triode, an ECC82 phase splitter and a 

pair of 6CA7 output valves. 

The 6AU6 becomes a good triode when grid Nos2 and 

3 are connected to the anode via a resistor to stop any 
tendency for parasitic oscillation. This valve's mu-factor is 

fairly high at 41 and the anode impedance middling at 
10kohm, which means there is little high-frequency phase 
shift while driving V5/6. 

The biasing network/feedback connection is slightly 

different from normal. The bias voltage for V7/8 is 
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developed across the feedback resistor R38/R39, leaving 

the 4700uF capacitor, C17/18, to provide low-frequency 

compensation. The addition of this network gives very 

good bass quality. Resistor R40/41 is part of the feedback 

potential divider along with R38/39. Capacitor C19/20 is 

the customary high-frequency compensation component. 

As in the Mullard circuit, the input stage is directly 

coupled to the phase splitter. Here you'll find an ECC82 

in cathode-coupled configuration with tail resistor 

R21/22. As the ECC82 has a low mutual conductance 

(around 2.2mA/V) the anode resistors have to differ 

considerably in value for balanced outputs. R23/25 

couples the DC voltage to the grids of V5b/6b, while the 

AC voltage is decoupled by C13/14. The combination of 

the 1Mohm resistor and 0.47uF capacitor provides a long 

time constant to reduce the inevitable phase shift at this 

position to a low-frequency turnover point. 

The output stage is resistor/capacitor coupled to the 

phase splitter in the usual fashion, but the 6CA7s are 

compound biased to provide a compromise between the 

efficiency and low distortion of fixed biased and the ease 

of use of cathode bias. Some of the bias voltage is 

KEL34 PARTS LIST 

RESISTORS: 

POWER SUPPLY 

Value Quant 

R1 5.6K, 6W 1 

R2 prototype only, no longer 

fitted 

R3 36K, 0.66W 1 

R4 8K2, 3W 1 

R5 13K, 0.66W 1 

SIGNAL 

R6 100R, 1W 

R7 36K, 1W 

R8 

R9 

R10 

R11 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

1K, 0.66W 

330K, 0.66W 

1K, 0.66W 

330K, 0.66W 

100R, 1W 

180R, 7W 

180R, 7W 

180R, 7W 

180R, 7W 

39K, 3W 

39K, 3W 

47K, 1W 

36K, 1W 

15K, 3W 

15K, 3W 

1M, 0.66W 

47K, 1W 

1M, 0.66W 

330K, 0.66W 

1K, 0.66W 

R28 

R29 

R30 

R31 

R32 

R33 

R34 

R35 

R36 

R37 

R38 

R39 

R40 

R41 

VR1 

developed across the cathode resistors R13/14 and 

R15/16 to give a compensating action, the rest coming 

from a separate negative supply on grid Nol of the 

EL34/6CA7. 

The output valves' screen grids are run at half HT 

potential (255V) for good reason. EL34s are susceptible to 

catastrophic failure at screen voltages much above 350V, 

especially the modern types. The lower voltage of 255V is 

safer, extends valve life and allows the great sounding 

6CA7 to be used safely. 

The PSU has a centre-tapped HT for the screen grids, 

which also means that lower-voltage electrolytic 

capacitors can be used stacked, giving a safety margin on 

voltage ratings. The remainder of the power supply is self-

explanatory. 

See page 74 of the main issue for details on how to order 

KEL34. 

Next month's Supplement will explain how to build KEL34 

(whether from the whole kit or the transformer set which will be 

made available) and reveal the sound quality you can expect from 

the amp. 

1M, 0.66W 

1M, 0.66W 

330K, 0.66W 

1K, 0.66W 

100R, 1W 

100R, 1W 

1K, 0.66W 

1K, 0.66W 

330R, 0.66W 

330R, 0.66W 

330R, 0.66W 

330R, 0.66W 

3R3, 0.25W 

3R3, 0.25W 

100K log dual 

CAPACITORS: 

POWER SUPPLY 

Value 

Cl 470uF, 350V 

C2 470uF, 350V 

C3 4700uF, 16V 

C4 100uf, 63V 

C5 100uF, 450V 

C6 100uF, 450V 

SIGNAL 

C7 

C8 

C9 

C10 

C11 

C12 

C13 

C14 

0.47uF, 630V 

0.47uF, 630V 

220uF, 25V 

220uF, 25V 

220uF, 25V 

220uF, 25V 

0.47uF, 250V 

0.47uF, 250V 

Quant 

1 

1 

1 

1 

1 

1 

C15 0.47uF, 630V 1 

C16 0.47uF, 630V 1 

C17 4700uF, 10V 1 

C18 4700uF, 10V 1 

C19 3.9nF, 160V 1 

C20 3.9nF, 160V 1 

BRIDGE RECTIFIERS: 
Value 

BR1 HT, 1200V 1.5A 

BR2 Bias, 200V 1.4A 

BR3 Heater, 200V 2A 

HARDWARE: 
Type 

Mains Switch 

PCB fuse holder 

Fuse cover 

Fuse 1.6A, slow-blow 

Source Selector 

Black Phono Sockets 

Red Phono Sockets 

XLR Speaker 

Connectors 

Octal PCB-mount 

valve base 

B9A PCB-mount 

valve base 

B7G PCB-mount 

valve base 

Knobs 

VALVES 
Fi 6CA7 

Fi 6AU6 

Fi ECC82 

Quant 

Quant 

1 

1 

1 

1 

1 

5 

5 

2 

4 

2 

2 

2 

4 

2 

2 
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BILLINGTON GOLD 
2A3 
6L6GC 
6L6GT 
6SL7GT 
12AX7 
50CA10 
274B 
300BNA300B 
New improved version 
807 
811A 
813 
845 
4300B 
5881 
6550B/B3 
E81CC 
E81CC-01 
E82CC 
E82CC-01 
E83CC-0 I 
E88CC 
ECC81 
ECC82 
ECC83 
ECC88 
EF86 
EL34 
EL84 
GZ34 
KT66 
KT88 Special 
GEC replica 22.50 
KT88 18.50 
TT2 I Chinese 27.00  
For orders over £600.00 please deduct 33%. 

17.25 
9.50 
6.45 
4.50 
5.55 

22.50 
12.00 

(Pair) 126.00 
63.00 
9.95 
9.00 

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

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

RARE BRANDS 
33A-10IK 
300B Tesla 
3C24EEV 
3B28 RCA 
4250A/Q635750 Philips 
759IA replacement 
5Y3GT 
6AH4GT USA 
6AS7G Russian 
6AU5GT GE USA 
6AU8A USA 
66E6/5915 ECG Philips 
66H6 RCA 
6C33C6 Russian 
6.14/CV5311 
6Q76/CV587 STC UK 
6SQ7 
6U8A RCA 
6V6 RCA Black Metal 
6V6GT MWT 
12AU7WA RTC France 
I2AU7WA Cifte France 
12E1 STC TIT UK 
12SG7 

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

15.00 
6.00 
7.88 
7.88 
16.50 
1.65 

13E1 STC UK 
85A2 Mullard 
350B Chinese 
807 Ceramic 
807 USA 
1625 USA 
6587WB Philips 
5751GE 
5814AECG/Philips 
6028 
6463 GE USA 
A2293/CV4079 
C3m Siemens 
CV4062/E2134 
DA42 GEC 
1367-32 Mullard 
E8OCC Mullard 
E8OF Philips 
E8OL Philips 
E88CC Tesla Gold Pin 
EC92 RFT 
ECC81/CV4024 Mullard UK 
ECC82 Sylvania 
ECC83 Yugoslavian 

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

28.50 
21.00 
45.00 
18.00 
31.50 
8.85 
2.70 
7.50 
15.00 
4.05 

WHOLESALE SECTION 
6AL5/EB91 Mullard, government ho‘ 
9002 RCA USA audio triode 
EI8OCC/7062 Millard UK box anode GVT 
EF37A Mullard UK Grey 
EF86 Russian, Identical to Svetlana EF86 but no logo 
EL34 Chinese tested - guaranteed 
C3M Siemens, government box 

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

RARE SOCKETS 
47E [ for 4212E] 
464/B5B [ for PX4 I 
45DA [for DA 100; 

37.50 POS [ for Aa, Ba] 
3.98 Octal and B9A sockets IN STOCK 
[ s go Side contact for AZ1 [CT8) 

11.70 

P°I0 4A3 BILLINGTON 
upon a worm 

ECC86 Mullard 
ECF80/6BL8 
ECL82 Tungsram 
ECL85/805 
ECL86 
EF39/CV1053 
EF95/CV4010 Mullard 
EF184 RFT 
EL34 Tesla Blue 
EL34 Tesla LI 
EL38 
EL86 Russian 
EL90 Brimar 
EZ80 Brimar 
F2A Siemens 
F2All Siemens 
KT88 Chinese Unbranded 
PCL82 Tungsram 
PCL86 (ECL86) Russian 
FT4D Ferranti 
QQV03/20A GEC 
SI 1E12/CV4060 
Z2b 

5.93 
0.75 
3.30 
1.49 
2.85 
1.65 
1.95 
0.99 
12.00 
8.10 

13.32 
1.49 
2.70 
6.00 

120.00 
120.00 
12.50 
2.15 
0.53 

22.50 
5.25 

43.50 
27.00 

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

BILLINGTON EXPORT LTD I E GILLMANS INDUSTRIAL ESTATE 
B1LLINGSHURST SUSSEX RHI4 9EZ 

TEL: ( 0)1403 784961 FAX: ( 0)1403 783519 email: billingtonexportltd@btinternet.com 
VISITORS BY APPOINTMENT ONLY PLEASE 

CRICKLEWOOD ELECTRONICS 

ANSAR SUPERSOUND 
Audio Polypropylene 400VDC±5% 

The secret's in the metalksed Nrni • 

Manufactured specifically for high end audio, these 
polypropylene capacitors offer exceptional value for 
mosey as they use a specially imported high punty 
metallised polypropylene film, ensuring smooth, 
detailed and transparent sound quality and extremely 
low distortion. whether they are placed directly in the 
sigmnal path such as in crossovers or for decouphng 
etc. Ideal fcr replacing old, stale and leaky capacitas. 

Part no Value Price 
C81100N CAP PROPYL 100nF L1.25 
CW150N CAP PROPYL 150nF L1.25 
CW220N CAP PROPYL 220nF L1.25 
CW330N CAP PROPYL 330nF L1.25 
CW470N CAP PROPYL 470nF L1.25 
CW680N CAP PROPYL 680nF L1.25 
CW1UON CAP PROPYL (1.25 
CW1U5N CAP PROPYL 1.5pf L1.50 
CW2U2N CAP PROPYL 2.2pf L1.50 
CW3U3N CAP PROPYL 3.3pF L1.85 
CW4U7N CAP PROPYL 4.7pf 12.00 
CW6U8N CAP PROPYL 6.81if (2.50 
CW1OUN CAP PROPYL 100F 13.50 
CW1 SU CAP PROPYL 15pf 14.50 
CW2ZU CAP PROPYL 220F 16.50 
CW5OU CAP PROPYL (9.95 
CW1001.1 CAP PROPYL 100ed £20.00 

Low value capacites are axtensively used in amps di 
preamps ( especially in tone control, bass & treble 
etc) By changing to polypropylene you can enjoy an 
enhaanced lighter brighter sound especially in the 
treble aand mid bass range, and a transparent lower 
bass improvement. Close tolerance 6 high stability 
ensure that both channels can be very closely 
matched. 

Part No Value Voltage Price 
CPP47P CAP PROPYL 47pF 250V £0.35 
CPPlOOP CAP PROPYL 100pF 250V £0.36 
CPP150P CAP PROPYL 150pF 250V £0.35 
CPP220P CAP PROPY 220pF 250V £0.35 
CFP330P CAP PROPYL 330pF 250V £0.35 
CPP470P CAP PROPYL 470pF 250V£0.35 

CPPINO CAP PROPYL . nF 25(il, v0 u5 Part No Specification Puce 
CPP1N5 CAP PROPYL 1.5nF 250V £0.35 PIS 15001 o.isn 8x19nim £2.00 
CPP2N2 CAP PROPYL 2.2d 250V ¿0.35 P22 2201.41o.isn 48x19rwm £2.50 
CPP4N7 CAP PROPYL 4.7ni 63V ¿0.50 P33 33000.20 8x19mm £3.00 
CPP1ON CAP PROPYL 1011 63V i0.65 P47 470010.250 50:19mm £3.50 
CPP22N CAP PROPYL 22nF 630 (0.85 P68 68001 0.350 59x19rnm £4.50 
CPP47N CAP PROPYL 47nF 63V I1.00 P100 1mH 0.4f159,19nen £5.50 

Low Impedence High 
Temperature ( 105' Cl Radial 

Electroytics ± 5% 

Superior electroytics at affordable pm.. The low 
.mpeclance end resistance maximises glottal purity, 
whélst the superar temperature characteristics allay 
the capacitor to remain very stable unbar the most 
varying conditions. 

Part No. Value Voltage Price 
1H50 10Z HI TEI4P 1pF 50V £0.25 
2U21-150 102 HI TEMP 2.2j.f 50V £0.25 
407463 102 HI TEMP 4.71.k 630 L0.25 
10H63 10 2 Fll TEMP 10/i 63V (0.25 
242714H633 LO Z FR TEMP 22pF 63V /0.30 
6  10 2 HI TEMP 47zif 63V 10.35 

100063 10214 TEMP 100pF 63V 10.50 
220050 102 HI TES, 2209F 50V /0.75 
470063 LO Z HI TEMP 470pF 63V L1.25 
1000035 LO Z HI TEMP 1000pf 35V 11.50 
2200050 LO Z HI TEMP 2200pF 50V 12.25 
4700025 102 HI TEMP 4700pF 25V (2.50 

Trabo Solder Lug Reservoir 
Capacitor 1 0,000pF 80V 

Choosing the nght electrolytic for power supply ve is 
very important in keeping down hum moist allowing 
maximum current flow for good trament 8 bass 
response. Elna capacitors are respected the World 
over for their exceptional audio attnbute.. 

Part No oh/Voltage Price 
10000080 CAL ELNA10001d/80V ill 00 

Monacor Air Cored Inductors. 

A range of professional air cored inducties tor 80 or 
40 crossovers/filters for use up to 3b0W. I.2mm 
enamelled copper wire wound on air sexed plastic 
bobbins 

P150 1.5mH o.sn 70:30inin £6.50 
P220 2.2mH 0.60 70x3Omm £8.00 
P330 3.3mH 0.750 70x30 £10.00 

Monacor Ferrite Inductors 

A range of professional high efficiency ferrite cored 
inductors with very low ohmic lines fa 80 or 40 
crossovers or filters for use 
1.4mm enamelled copp0 or mon F10001 
wound on plasto bobbin. 

Part No. Specification Price 
F220 2.2m/10.150 400W 55x31mm £6.50 
F330 3.3mH 0.20 330W 65x39mm £9.50 
F470 4.7.111 0250 140W 65x3Omm £ 11.00 
F680 6.8mH 0.350 120W 65x39mm ¿f200 
F1000 10nO 0.450100W 65x39mm £13.50 

Part No. 
6550C 
6L6GT 
65N7GT 
6V6GT 
ECC81 
ECC82 
ECC83 
EF86 
0134 
0184 
0234 
KT88 

High Quality Valves 

Descnpton 
OUTPUT VALVE 
OUTFUT VALVE 
OUTPUT VALVE 
OUTPUT VALVE 
TROUE 
TRIODE 
TRIODE 
LOW NOISE PENTODE 
OUTPUT VALVE 
OUTPUT VALVE 
RECTIFIER 
OUTPUT VALVE 

Pnce 
£26.00 
£4.50 
£4.50 
£3.95 
£4.50 
£4.50 
£4.50 
£9.90 
£8.50 
£3.50 
16.50 

120.00 

Valve Holders - High quality valve 
bases. Chassis mounting with 

screw fittings. 

Part No. Description Pope 
89AC 139A VALVE HOLDER CERAMIC ( 1.50 
CC SCREENING CAN C2.25 

OCTC OCTAL VALVE HOLDER CERAMIC ( 2.00 
OC"P 0ç.1L L'ALOI .OLDE° 5,2 

Fully Gold Plated Phono 
(RCA) Plugs with spring 

coil cable grip. 

Part No. 
FPG5A2 

PPG8A2 

Description 
PAIR GOLD PLUGS for up to 
5rnm CABLE 
PAIR GOLD PLUGS for up to 
Oran CABLE 

Very High Quality 
Phono ( RCA) Plugs 

Price 
(1.50 
Fe. 

L1.50 
Pike 

Very high quality satin grey metal with heavy gold 
plated connections. Top collet cable grip & PIPE 
insulators. Very low noise. 

Part No. Description 
PPG6H2 GOLD PTFE PLUGS for up 

to 6mrn CABLE 
PPG8H2 GOLD PTFE PLUGS for up £3 50 

to 8mrn CABLE Pair 

Extra High Quality Gold 
Plated Phono Oxygen Free 

(RCA) Leads ( pairs) 

2 colours d 3 

Fm' 

oxygen free cable with extra moulded-in control , 
grounding wee. 

Part No. Length/Colour Prxe 
LPP1QG 0.8 Meues/Green £ 5.50 
LLP1QV 0.8 Metres/Violet 15.50 
LFP2QG 1.5 Metres/Green E6.50 
LPP2QV 1.5 MetresNodet £6.50 
LPP5QG 5 Metres/Green £ 11.00 
LPPSQV 5 Metres/Violet £11.00 

Bass Reflex Tuning Ports 

A range of adjustable plastic ports for use in various 
sizes of loudspeaker cabinets d-Parneter 
L-adjustable length Imml 

Part No, 
R35 
RSO 
R70 
R100 
R85 

Dimensions 
d-351.110-210 
(1-501,150-280 
A-701-128-245 
A.1101-160122 
clii85 angled 45« for narrow 
cabinetsL-210-310 

Pope 
£2.50 
£3.00 
£3.50 
15.50 

16.50 

High Quality Components at 

the right price.Please add 

f 2.00 carriage + VAT 

to all orders. Credit Card 

phone orders accepted. 

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

AUX 

TUNER 

CD 

TAPE 

OUT 

KEL34 
integrated 

valve 

amplifier 

40W per channel 

VR1 
•100K 
LOG 

  Groundat 
input GND 
on P.C.B. 

rweetue 

834/835 
1K 

828 
829 
1M 

1138/ 
839 
`33018 

Pointe 

A 

817/818 

39K 3W 

P02215 

WW11•43:1012  

e 

107V 

3 

1.5V 

R36/ 
837 
3308 

1123/F125 

11A 

Ti  225V 

V55/111>e3(212 

C13/ 
C14 Min 
0.47uF MME 

250V 

R40/R41 
3.3R 

C17/ 
I C18 

10V 

MIM C19/ 4700uF 
7  C20 

3.9nF 
180V 

215V 

110V 

87/820 
38K C7/C8 
1W 0.47uF 

630V 

II  

R9/R11 

330K 

Poire El 

R21/F122 
15K 3w 

R30/R28 
330K 

R24/R It 
47K 

1W 

Pak« 

MM 

C15/C16 

0.47uF 

830V 

88/810 
1K 

V1/241CA7 

-10V I 

UU 2 7 

ay 
ri, R131 C0 814 
maii R14 

221),F180R 

25V 7W  E 
PoIMD 
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ORIGIN LIVE TURNTABLE KITS 

Standard & Ultra 
Now you can save money and build your own high 
performance deck. The standard kit version is offered at £ 145, 
and the ultra version at £279. Both decks come with a full set of 
drawings and guidance instructions. The kit allows for your 
creativity or there are optional parts that will enable you to 
assemble a tried and tested design within 1-4 hours. 
This is probably the easiest kit you will ever make. 

"this Vinyl font end had my jaw heading towards the floor with 
the solidity and transparency of the music it was making"... 
" the standard came up with crystal clear images set in a broad 
sound stage"... " With all these goodies in place, the standard 
would give turntables at the £1200-£1400 mark a hard time." 
HI-FI WORLD SUPPLEMENT NOV 97 

"is exceptionally easy to build and professional in both sound 
quality and appearance" 
HI FI NEWS SUPPLEMENT NOV 97 

BELT 
SUBPLATTER 

MOTOR 

SPINDLE & BEARING HOUSE 

ORIGIN LIVE MODIFICATION FOR THE 
REGA RB250 & RB300 ARM 
If you are the proud owner of one of these two arms why not 
turbocharge it into the league of super arms with the Origin live 
structural modification:- £75 inc post & packing. Those 
investing in this upgrade report that the transformation is 
simply night and day. Rewiring with silver litz cable is also 
offered at an additional £70. 

"I have to say the Rega modifications turn this humble arm into 
a real Giant killer. Gone is the rather grey, sterile sound of the 
cooking Rega. Instead, tonal colour is fresh, dynamics have 
great speed and impact, and the sound stage is huge." HI FI 

WORLD SUPPLEMENT NOV 97 (structural modification only 
to a RB250) 

For arm modifications we normally return your arm in 2-3 days 

LMUSS SECMOM OF ARM END 

MC K. AT,' B.1101 T 7,, ,17 

For further information contact:-

Origin Live, 87 Chessel Crescent, Bitterne, 

Southampton, S019 4BT 

Tel: 01703 578877 / 442183 Fax: 01703 398905 

Email: origin.live@virgin.net 

web site: http://www.originlive.com/index.htm 

from - the U.K. 's Leading Valve-Equipment Restoration Centre, a NEW Service!! 

Well, here we go again.., another series of ads., 

more money for the Mag! However, this first ad. is 

bigger than the usual to enable us to announce our unique (we think) 

custom-build service and also to answer the question most-oft posed.... 

"What exactly do you do?" 

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

Tape recorders by Revox, Akai, Tascam, Teac (up to 2"); Valve - 

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

p.a. amps., theatre-organ amps. from Radford, Quad, 

Leak, Kalee, Compton, Parmeko, RCA, Altobass etc. 

Valve - Communications Receivers and Transmitters 

(to 30MHz/2kW/6'6" tall) by K. W., Marconi, Lab gear, Eddystone, 

Redifon, RCA, Tiger and so on... 

 as well as being an Authorised Service Centre for 

such names as Denon, Pioneer, Kenwood, Yamaha!! 

.... Fancy a Custom-built Classic Valve Amp?? 

a Williamson, maybe? 

a Mu/lard 5-20... or the delightful little 3-3? How about an 

Osram 912-Plus? 
Whatever your taste, whether it's an established Classic 

design to the Original Drawings or a ' Special', we'll try 

and oblige 

Dogs Dinner to Mutts Nuts.., our ever-popular 
Kit Rescue and Kit Build Services continue. 

If there's a commercially-available kit you like but aren't 

too sure of your constructional skills.... 

or if you've already built it but are in trouble.... 

send it to us. We'll build or re-build it. Beautifully. 

All- in-all, some pretty comprehensive facilities: it will take only a few minutes of your life and few pence 

from your pocket to call us and discuss your requirements: 0113 244 0378. We are: 

AUDIO LABORATORIES (LEEDS) 
3 Kildare Terrace Industrial Estate, 

Leeds LS12 1DB, England. 

20 OCTOBER 1998 
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Book Review. 

AUDIO AMATEUR 
LOUDSPEAKER PROJECTS 

By Edward T. Dell 

Reviewed by Richard White. 

T
he 1970s were a bit of a dicey 
era for hi-fi enthusiasts. The 

period saw the final, seemingly 

irreversible triumph of solid-state over 

valves, the virtual disappearance of 

reel-to-reel in domestic circles and 

(hooray!' the 'music' centre replacing 

the radiogram as the item of choice 

for the uiwary. 

In rné- ny ways, hi-fi of a sort had 

never been so popular; the 

technolcgical advances which had 

swept hot cathodes into oblivion 

made se f-proclaimed low-distortion 

amplifiers available at prices undreamt 

of in the Sixties, and kit building was 

reaching a wider public thanks largely 

to simpler methods using PCBs. 

Into this context, the American 

publication Audio Amateur Magazine 

slots quite nicely. This collection of 

published gems has been gleaned 

from the years 1969-1979, before 

Speaker Builder split off as a 

companion paper in its own right. 

Althoup many of the loudspeaker 

articles included herein have dated 

inasmuch as they share the Seventies' 

common assumptions and delusions, 

there is still gold to be dug, not least 

in the ircandescent enthusiasm of the 

DlYers who contributed these pieces 

in the first place. 

The book kicks off with a 

contribution by Peter Baxandall, he of 

the famous tone-control circuit. One 

surprise lurking in his contribution is 

the way he writes of the "uncritical" 

nature of the low bass before charging 

on to say that "any old 12in. unit" will 

do! To be fair, his L-C/H-Q enclosure 

is intended to be Low-Cost, but you're 

left wondering how High-Quality it 

could have been with design precepts 

as wobbly as that. 

The interest in Baxandall's design 

Ama 
speake 
pjects 

lies mainly in the attempt to use an 

(admittedly peaky) elliptical driver 

and to correct its worst faults by a 

passive tapped-choke filter. Then 

there's the suggested use of a shared 

driver, what would now be called a 

sub-woofer, to fill in below 100Hz. 

The lion's share of space in this 

collection goes to some ambitious 

electrostatic designs for home-

constructors. This is a fertile field which 

most general 'speaker building books 

simply haven't space for, owing no doubt 

to the finicky nature of the beast - anyone 

can glue a few slabs of chipboard 

together, but it takes real dedication to 

make your own electrostatic diaphragms 

by rubbing powdered graphite into mylar 

film. American DlYers are obviously 

made of stem stuff! 

The intriguing idea of using a 

charged capacitor as a midget spot-

welder is another of those little 

dodges which this book offers the 

enthusiast. Having welded multimeter 

probes to HT rails by a similar process 

I can vouch for its effectiveness, so 

long as you don't weld yourself to the 

Hereafter in the process. 

A technique which was arousing 

renewed interest then was the 

transmission line. All those featured 

here incorporate some sort of taper, 

and most writers stress the naturalness 

of the bass response (which is hardly 

surprising considering the home-made 

reflex 'speakers of the time). As one 

design uses a 24in. woofer in an 

enclosure of about 30 cubic feet, how 

could you lose!? We might be more 

used to compact designs today, but 

these dedicated DlYers seem to ignore 

any such constrictions, unless 30 cubic 

feet is compact by American standards. 

The space-challenged bass horn 

isn't forgotten either, with a 

cardboard-and-string assembly which 

had me reaching for my scissors, until 

I realised that several coats of polymer 

resin were required after the easy bits 

to prevent resonances taking over. As 

always, the common laws of acoustic 

physics cannot be circumvented. 

This leads on to one of the more 

obvious points concerning these 

articles; to achieve results of this 

standard takes time, tools and 

application, but chiefly time. This is 

not a volume for the five-minute 

knocker-upper; I would be the last 

person to indulge in 'chronological 

snobbery', but perhaps a prospective 

constructor should read an up-to-date 

text before embarking on some of 

these projects. To spend a good deal 

of time and effort making something 

which a cheap bookshelf 'speaker 

nowadays could beat hollow doesn't 

make a lot of sense. 

On the subject of production, the 

majority of the photographs are of the 

'black cat in a coal cellar at midnight' 

type, and just to keep you on your 

toes, there's the odd 'continued on 

p48' lay-out and unconcluded 

paragraph. When all's said and done 

though, Loudspeaker Projects is a 

solid, entertaining read perfect for 

long winter evenings• 

Audio Amateur 

Loudspeaker Projects 

Available from our 

World Library (see p50 

for order form. Book 

code 1570) 

£16.99 + £2.50 post 

and packing 

ISBN: 0-8338-0193-7 
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Rothwell CENTRE ELECTRONICS 

THE ULTIMATE VOLUME CONTROL 

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

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

fine. The combination gives 132 volume settings with steps of less than 1dB, 
and channel balance better than 0.1dB. No pot can come close to the 
performance of this unit. The sound quality of the attenuator can be 
staggering when compared to a pot - even the expensive "audiophile" pots 
using plastic film or cermet tracks pale in comparison. Space, imaging and 

sheer detail are unsurpassed. This unit may look like an overkill solution to 

the problem of poor pots, but hearing it proves that it is justified. 
And using two 12 way devices instead of one 24 or 36 way device not only 
results in more volume settings - it keeps the price realistic. Instead of the 
three figure price tag normally associated with stepped attenuators ( if you can 

find one at all), the Rothwell attenuators cost just £79 inc. VAT and postage. 
Both 10k ( ideal for passive pre-amps) and 100k (ideal for valve pre amps) are 

available, and each unit comes with free application notes giving suggested 
circuits for various pre amp configurations. 

For further details of these attenuators of the other innovative products from 
Rothwell, please contact: 

Rothwell Electronics 
60 Pennington Road 

Great Lever 
Bolton 
BL3 3BR 

Tel/fax 01204 654614 

'CENTRE HOUSE' 345 STOCKFIELD ROAD YARDLEY 
BIRMINGHAM B25 8JP 

TELEPHONE 0121 706 0261 
Retail Shop Hours Mon-Tues 7-9pm Thurs-Sat 10-4pm 

We have pleasure to announce that a range of 
"Billington" Audio Valves are now available at our 

retail shop counter. Audio valves of all leading makes 
and types of vintage and recent manufacture. 

A full catalogue of "Billington" Audio Valves and 
Accessories is also available at only £3.00 inc P+P. Other 
services offered include Electroplating of Chassis parts 
small or large items in gold, silver nickel, chrome also 

special paint finishes including Crackle and Stove 
Enamel. Complete or part restoration of Vintage Audio, 

Radio equipment also Kit Builds. Suppliers of rare 
parts including Transformers (rewinding undertaken) 
Capacitors Plugs and Sockets, Service data for Vintage 

Audio and Radio equipment. Valve testing and 
matching service. Interesting stock of Vintage Audio 

and Radio equipment always on display. 

WANTED - Top prices paid for Valves and Valve Audio 
equipment and Accessories 

Worldwide mail order service available small orders 
accepted. "Billington valves - no minimum order." 

Special Evening opening hours Mon-Tues 7prn-9pni 

SPEAKER KITS FROM IPL ACOUSTICS 
Over a 9 year period I.P.L. ACOUSTICS have developed a range of high quality speaker kits, using the best 
units from SEAS, MOREL, AUDAX, and I.P.L. and have produced a comprehensive range of speakers which 
will compete with the most expensive of commercial designs. 
All speakers have biwired crossover kits containing high quality components and terminals. 

S5TL 
TRANSMISSION LINE 

FIVE 

TRANSMISSION 

LINE KITS 

TRANSMISSION LINE 
PLUS KIT £383.00 PLUS KITS  £172.00 - 
TOTAL KIT  £506.00  £383.00 

M3TL 
TRANSMISSION LINE 

PLUS KITS  £172.00 
TOTAL KIT  £236.00 

A2 H.D.A. 
AEROGEL KIT 

-r-

PLUS KIT  £187.50 PLUS KIT  £224.00 

TOTAL KIT  £259.00 TOTAL KIT... £302.50 

S3TLM METAL 
TRANSMISSION LINE 

PIRE-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 



Bçegk RI. ev 

AUDIO AND 1-11-FI HANDBOOK 
Edited by Ian R Sinclair. 

Reviewed by Noel Keywood. 

T
he Audio And Hi-Fi 
Handbook covers most 

asDects of high fidelity in 

good detail. With no fewer than 23 

chapters, each written by an expert 

in the fie d, there's a good depth and 

breadth of knowledge and opinion. 

I found some of the opinion 

pretty coitentious, from the editor's 

assertion that, "the record deck and 

pickup had contributed to the 

degradaton of music" through to 

Allen Mornington-West's strongly-

held view that, "technology has 

been supplemented by what 

amounts to superstition". But that is 

all you would expect from the pot-

pouri of Knowledge and opinion 

found here. 

Is thee something in the book 

that might interest you? Probably. 

Here is o list of the subjects covered, 

chapter by chapter. 

1) Sound Waves - Dr W. Tempest 

This is a fairly brief chapter covering 

the nature of sound and 

characteristics of the human ear. 

Some ccmmon aspects of hearing 

are inckded like masking. 

2) Microphones - John Borwick 

Microphone types and theory of 

operation. 

3) Studio And Control Room 

Acoustics - Peter Mapp 

Room rrodal behaviour, "Golden 

Ratios", absorbers, little of diffusion 

and the home. A bit too ' pro'. 

4) Principles Of Digital Audio - 

Allen Mornington-West 

A technical view, but highly detailed 

and tho-ough. Good for students. 

5) Corn aact Disc Technology - Ken 

Clements 

The delights of eight-to-fourteen 

modulation, pit size and other such 

wonders. Nothing on blue lasers, 

smaller pits and the future; DVD - 

whassai? 

6) DigiIal Audio Recording 

John Watkinson 

Needs updating to lessen coverage 

on defunct DCC and to include CD-

RW, which is not even mentioned. 

7) Tape Recording - John Linsley 

Hood 

The analogue tape recorder, in 

much useful detail. 

8) Noise Reduction Systems - David 

Fisher 

A dying subject, like analogue 

recording and tape hiss. We now 

have MD and CD-RW. 

9) The Vinyl Disc - Alvin Gold and 

Donald Aldous 

Somewhat condensed from two 

original chapters. The editor doesn't 

rate LP. 

10) Valve Amplifiers - Morgan Jones 

A delightfully idiosyncratic chapter 

describing The Beast, an 845-based 

amp with lkV HT supplies. Yow! 

Includes World Audio KLP-1 pre-

amp (he said proudly). 

11) Tuners And Radio Receivers - 

John Linsley Hood 

JLH at it again with long but 

thorough and comprehensible 

explanations. Nothing on DAB 

receivers, and NICAM comes later, 

with just a passing mention of DAB 

technology. 

12) Pre-amps And Inputs - John 

Linsley Hood 

Plenty of good, solid stuff on phono 

stages, plugs, etc. 

13) Voltage Amplifiers And Controls 

- John Linsley Hood 

Small-signal voltage amps, with 

plenty of circuits. 

14) Power Output Stages - John 

Linsley Hood 

Again, lots of detail, practical 

experience and invaluable insieits, 

such as Class S, Blomley non-

switching, feed-forward, etc. 

15) Loudspeakers - Stan Kelly 

Basic theory only. 

16) Loudspeaker 

Enclosures - Stan 

Kelly 

More theory than 

practice. 

17) Headphones - 

Dave Berriman 

A brief round-up. 

18) Public Address 

And Sound 

Reinforcement - 

Peter Mapp 

A good overview of 

the basic problems. 

i1JDI2831,41111 iAN,, 
THIRD E H /ION 

19) In-Car Audio - 

Dave Berriman 

Basic arrangements with some 

interesting detail on car electrical 

systems. 

20) Sound Synthesis - Mark Jenkins 

Lots of info on synthesisers and such 

like. 

21) Interconnections - Allen 

Mornington-West 

Theory, theory, theory, partially 

presented. No attempt to correlate 

subjective with objective. An 

engineer's view: not for cable buffs. 

22) NICAM Stereo And Satellite 

Radio Systems - Geoff Lewis 

NICAM stereo, which is obsolete 

with the coming of DAB. 

23) Modern Audio And Hi-Fi 

Servicing - Nick Beer. 

Very short and not much detail. But 

then, with servicing it is all or 

nothing. 

One fact stands out after perusing 

this Third Edition and comparing it 

with the Second. It needs updating! 

A lot of the info is becoming dated 

and many new developments are 

missing: most obvious are DVD, 

CD-RW, DAB and new music 

coding schemes such as Sony's 

DSD. It is still a necessary addition 

to the bookshelf, but the edifice 

needs building and tidying. 

Audio And Iii-Fi 

Handbook 

Available from our 

World library. See p50 of 

the main issue for order 

form (book code 1570) 

Cost: £50 + £5 post and 

packing 

ISBN 0-7506-3636-X 
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BK ELECTRONICS 

 1 
50 WATT STUDIO 
Loudspeaker Amplifier 
Panel PP50 

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

* 775mV VP for rated 0/P 

* Toroidal Transformer 

* Short Circuit Protection 

* D.C. Speaker Protection 

* Balanced UP (readily 
unbalanced) 

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

* Indented gain control 

* I.E.C. fused mains inlet 

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

The PP50 Studio Loudspeaker Amplifier is designed to meet the exacting 
demands of the professional market but has the quality of sound reproduction 
normally associated with Highersd Audio. Although having a small footprint, it 
has a full 50W R.M.S. output that makes a useful addition to an existing 
loudspeaker cabinet or custom made loudspeaker enclosures. The panel is 
designed to fit flush through a cutout approximately 170mm x 150mm in the 
rear of a Loudspeaker cabinet. Individual artwork available for OEM users. 

SPECIFICATION: *Power 50W R.M.S. o 8 ohms *B/W 20-25KHz -1dB 
*Damping Factor >200 *Distortion 0.05% *S/N A Weighted >100dB 
*Supply 230V. A.C. 50-60Hz * Weight 1.4Kg *Size H205 W165 D85mm 

The above item may be ordered by post, fax, e mail or phone and payment is 
welcome by cheque or credit card PRICE: £59.00 + £5.00 P&P Incl VAT 

B.K.ELECTRONICS 
UNIT 1 COMET WAY 

SOUTHEND-ON-SEA 
ESSEX SS2 6TR 

Access 

Web:-http//www.bkelec.com 
E-mail:- Salesobkelec.com 

TEL: 01702-527572 
FAX: 01702-420243 

BARG'. AYCA F10 

1117-77 

ZeGielt Hi-Fi 
Ex-dem Equipment Sale 

Compact Disc  
Naim CD2 
Rotel RCD930 AX 
Mar-antz CD63Mk2 KI Signature 
SM Pieta Data Rack' Mk2 CD Transport 
S/H Wadia 15 DAC/digital preamp; bal/unbal; 
remote control, digital volume etc - connect 

DAC directly to power amp 
- the ultimate! 

Amplifiers 
Naim 102 remote preamp 
Naim 180 poweramp 
Alchemist Nemesis incl. Phono stage 
Roksan Caspian R/C amplifier 
Hotel 921 New Model 
Marantz PM66 KI Signature 

Loudspeakers  
ProAc Tablette 50 (Light Oak, mint) 
Rega Kyte (Black) 
ProAc Response 2.5's (Cherry, mint cond.) 
Kef 055 
Roksan Rok 1 (Liight Elder) 

Headphones etc 
Grado SR40 
Grado SR60 
Sennheiser HD 535 
Sennheisers from £9.99 - please ask 

Nordost Blue Heaven 2.5m BiWire 
Custom Design Tri-stands, Ferrari Red 
Musical Fidelity X-LP mm/mc Phono stage 

Tel: 016444 - 20710 

Sale £ Retail £ 

1,500 2,000 
140 180 
349 500 

1,500 2,300 

1,500 3,800 

850 1,080 
850 1,090 
550 750 
595 700 
70 100 

349 400 

499 600 
149 200 

2,100 2,700 
399 500 
475 645 

30 45 
50 80 
75 105 

280 380 
59 85 
100 130 

YES! 

Vacuum Tubes for Audio Are Back! 

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

livingroom possible again! 

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

Name  

Street & Number  

City  Postal Code  

Country  

Glass Audio 

Raiff 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 



DIY Letters 

BATTERED 
A while ago you reviewed the Parts 

Connection DAC-2 with component 

upgrades and thought very highly of it, 

both before and after your own 

modifications. However, you also 

promised a future article on how to 

adapt the DAC-2 to run on battery 

power, and I wonder if this project is still 

gestating or if it has been abandoned. 

I am particularly keen to do such a 

conversion as the mains power supply 

here in Azerbaijan has so many 

problems (spikes, brown-outs, etc) that I 

already have to run most of 

my hi-fi through a servo-

controlled voltage stabiliser, 

but it would be better to 

abandon the mains as far as 

possible. I would even be 

willing to run my CD 

transport from a battery if it 

were viEble, though I guess 

this woL Id need a car battery 

rather tl-an the smaller Yaesu 

types. 

The 5.ystem I'm trying to 

run out here is: Micromega T-

Drive and Parts Connection 

DAC-2, Sony WM-D6C Pro 

Walkman, Sony IC-SW100E, 

EAR 859 integrated amp into 

Quad ESL 57s, and Krell 

KSA5OS into Gradient 

subwocfer. 

Phil Nay or 

naylorpd@bp.com 

Yes, as you've noticed, that 

r/ro, 

(1,1) j,,(1.') 

-r ic+0 

one ended up on the back-burners. A 

basic battery-power conversion (where 

the entire DAC runs from one set of 

cells) is not especially difficult to 

implement, though, as long as you're 

careful to check your wiring before 

switch-on. 

The DAC-2 is easy to work with 

when it comes to an external PSU. As 

you'll see in the circuit diagram, three 

wire links (W121, W103 and W122) 

separate the regulation stages from 

the transformer, rectifiers and 

reservoir capacitors. These links 

1.) 
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DIY 
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carry +18V, OV and -18V respectively. 

Before any tweaking, remove the 

positive and negative links one at a 

time and check how much current 

your DAC-2 draws, so you can add 

an appropriate fuse in the leads from 

the batteries. 

All you then have to do is lash out 

on six 6V lead/acids (each of around 

10Amp-hours' capacity). You'll need 

to wire three batteries a side in series 

to reach roughly 18V. The two sets of 

batteries can then be wired together 

as shown to provide a split-rail PSU. 

CR.I/f 

/Oleo. 

The DAC-2's 

PSU (shown 

below) is easy 

to convert to 

battery power. 
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KIT & COMPONENT SUPPLIERS 

LOUDSPEAKER KIT SUPPLIERS 

Wilmslow Audio, 50 Main Street, 
Broughton Ast/ey, Leicester LE9 6R0 

Tel: (01455) 286603 
Fax: (01455) 286605 
UK distributors of Drive Units from ATC, 

COLES. DYNAUDIO. KEF, MOREL. 
PEERLESS, RCL, SEAS, SCANSPEAK AND 
VOLT. Comprehensive range of high quality 
crossover components, acoustic damping 
products. connectors and veneers. Over 20 
different D.I.Y. loudspeaker kits on 

demonstration. including ATC 50 & 100. 

Audio Note (UK Ltd) 
Unit C, Peacock Ind. Est. 
125-127 Davigdor Road 
Hove, East Sussex BNI3 ISG 
Tel. 01273 220511 
Fax. 01273 731298 
Suppliers of a large amount of components for 
the Audiophile Kit builder. Valve amplification 

data and vintage circuits also available. See the 
double page spread in the back section of the 
main issue for extra & more detailed 

information. 

Avondale Audio, 
The Hollius, Avondale Road 
Chesterfield 540 4TF 
Tel. 01246 200096 
Fax. 01246 207240 
Audio Engineers; upgrades, Improvements & 
servicing to both static and moving parts of the 
hi-fi chain. (amps as well as turntables). Also 
bespoke range of own equipment and an 
extensive range of parts & components 
available. 

European Precision Mouldings Ltd 
Highwych, Sawbridgeworth, 
Hertz, 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 NRI4 8fT. 
Tel: 01508 578272 
UK. distributors of FOCAL drive units & Kits, 

plus SOLEN (SCR - Chateauroux) 
polypropylene capacitors and the largest 
specialist Audio inductor manufacturer in the 
UK. Stocking Audio Amateur Publications and 

Audio Computer Software. Comprehensive 
range of D.I.Y Speaker kits, Parts. Accessories 
and Books. Please send large SAE (38p) for 
free price list. " Everything but the wood-

IPL Acoustics, 2 Laverton Road, 
Westbury, Wiltshire BA13 3RS. 
Tel: 0373 823333 
;PL supply a range of eight speaker kits using 
drive units from SEAS. Morel, Audax, Visaton 
etc. including four transmission lines to suit all 
room sizes. We also supply a full range of drive 
units, capacitors, and cabinet accessories as 
well as silver plated P.T.F.E. insulated cables. 

South Coast Speakers Ltd 
326 Portwood Road, 
Southampton, Hampshire. 

Tel: 01703 559312 
UK suppliers for High-Quality Driver Units 
from: SEAS VOLT VISATION SCAN-SPEAK 

also MOREL RCL & many more. 
Accessories/Components all of the Highest 
Quality inc. ProAudio MKT Capacitors, 
Inductors wound to order for any values. Many 
DIY Kits always on demonstration in our 
comfortable listening area. Custom design 
services & friendly advice! 

VALVE AND OUPD_1 
TRANSFORMER SUPPLIERS 

Wilson Valves, 28 Banks Avenue, 
Golcar, Huddersfield, 
West Yorks HD7 4LZ. 
Tel: 01484 654650 
Fax: 01484 655699 
E-mail: wilsonvalves@surflinkco.uk 
We stock over 2,500 different types of valves, 
N.O.S. and New. Please send a S.A.E. for full 

list. No charge for matching. Most major credit 
cards accepted. 

Billington Export Ltd. 
I E Gillmans Trading Estate, 
Billingshurst, 
West Sussex RH I 4 9EZ 
Tel: 01403 784961 
Fax: 01403 783519 
Billington Export Ltd. holds large stocks of 
audio valves including many obsolete brands 

such as Mullard. GEC, Brimar etc. as well as 
Sovtek, Thermionic Gold Brand and the 
recently introduced Billington Gold range. Also 

Cathode Ray Tubes ( cg. used in Maranta tuner 
10B). 50 page catalogue available, tel or fax for 
a quotation. Minimum order £50.00 UK, £ 100 

export 

Langrex Supplies Ltd 
I Mayo Road, Croydon, 

Surrey CRO 2QP 
Tel: 0181 684 1166 
Fax: 0181 684 3056 
One of the largest distributors of electronic 
valves, tubes and semi-conductors in the UK 

by original UK and USA manufacturers. 
Obsolete types are a speciality. Telephone or 
fax for an immediate quotation. 

Watford Valves 
3 Rya11 Close, Bricket Wood, 
St. Albans, Hertz All 3TS 
Tel: 01923 893270 

Fax: 01923 679207 
Specialist in new old stock and current 
production valves. Sole UK distributor of the 
Harma Diamond range selected for their 
superior performance. Huge range held, 
stockists of Mullard, GE, Phillips, National, 
Brimar, Sylvania. Telefunken, RCA, MOV and 

many more. All valves are new boxed and 
guaranteed. For free price list and specialist 

advice call or fax Derek Rocco, Watford 
Valves. 

PM Components 
Springhead Enterprise Park, 

Springhead Road, Gravesend, 
Kent DA I 1 3HD 
Tel: 0474 560521 
P.M. Components Ltd are the specialist 
component company for High End Audio 
enthusiasts. We have a design and 
manufacturing base for audio valves and 
associated products and have a capability to 

produce custom tubes for major 
manufacturers. Our 70 page catalogue is 
available at C2.50 including U.K. postage. P.M. 
Components are major stockists for Golden 
Dragon, Mullard, GEC and Teonex valves and 
have a vast archive of vintage tubes gathered 

from every manufacturer in the world. 

Chelmer Valve Company 
130 New London Road, 
Chelmsford, Essex CM2 ORG. 
Tel: 01245 265865 Fax. 01245 490064. 
Supplier of premium range of audio valves, 
other valves and components also available. 

(Please see our main advertisement in this 
supplement). 

Woodside Sound Engineering, 
Arfryn, Llanboidy, Whitland. SA34 OEY 
Tel: 01994 448271 Fax: 01994 448665 

woodside@arfryn.demon.co.uk 
As well as producing transformers for our own 

products, we can now offer an expanding 
range of audio transformers for new ventures 

and Renovations. We can wind transformers 
for most RADFORD amplifiers to original 

specification. Contact us with your 
requirements or a list of standard items is 
available on request. 

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

COMPONENT SUPPLIERS 
Audio-Links 
7 Fairmont Crescent, Scunthorpe, 
North Lincolnshire DN16 I EL 
Tel/Fax: 01724 870432 
Large range of specialist electronic components 

and accessories for solid state and valve 
enthusiasts. Mail order and a friendly service. 
Monday to Saturday, 10am - 7pm. Catalogue - 

£2.00 

AudioCom (UK), 
Unit 6, Tindle Enterprise Centre 
Warren Street, Tenby 
Pembrokeshire, SA70 7fY 
Tel: 01834 842803 
Fax: 01834 842804 
E-Mail: oudiocom@connect-Woles.co.uk 
AudioCom are suppliers of Premium Grade 
compeents, including: ALPS, BHC, 
AEROVOX, Burr Brown, Caddock, Danish 

Audio ConnectT, DNM Design, 
T-Network & Slit Foil electrolytics, Elna, filma. 

I.T. Electronics Air Core and Corobar 
99.99%0FC Inductors, Linear Technology. MIT 
Multicaps, Nichicon, MUSE premium grade 
electrolytics, 99.99% Pure Silver Wire, Sanyo 
0S-CON, Sfernice, Sufiex, Vishay... plus many 
more products at very competitive prices. Our 
1998 Audiophile Parts Catalogue available on 
request. 

I.T.Electronics (Germany) 
AudioCom (UK), 
Unit 6, Tindle Enterprise Centre 
Warren Street, Tenby 
Pembrokeshire, SA70 7/Y 
Tel: 01834 842803 
Fax: 01834 842804 
E-Mail: audiocom@connect-Wales.co.uk 
I.T. Electronics ar manufacurers of audiograde 
components and accessories. Product range 
includes polypropylene capacitors, high power 
resistors, air core, RCA split- pin lockable 
phones, interconnects. drive units, over 40 
loudspeaker kits. A selection of components 
are now held in stock, and available by mail 
order from AudioCom (see our ad for 
brochure). Alternatively send for IT. 
Electronics 245 page handbook, priced £2.50. 

(German language only) 

Hart Electronic Kits Ltd 
Pen ylan Mill, Oswestry, 
Shropshire SY! 0 9AF 
24 Hr sales/enquiries Tel: 01691 652894 
A range of Audiophile kits for 80 watt Power 
Amplifiers, Tuners. Pre-Amps and Moving 

Coil/Moving Magnet RIAA Pickup Preamps. All 
kits are fully engineered, with our thirty years 

design experience, for easy constructions from 
circuits by John Lindsey Hood, the most 
respected designer in the field. Send for lists. 

AP Electronics 
20 Derwent Centre, Clarke Street, 
Derby, DEI 2BUT 
Check out the AP ELECTRONICS catalogue. 
It's free with every order of over £40.00 or can 
be purchased for a £4.95 cheque payable to 
'AUDIOKITS'. Over 80 pages include pre and 

power amplifier kits, high grade audiophile 
resistors, capacitors and semiconductors, audio 
and mains cables, gold and rhodium plated 
connectors and COMPONENT NOTES on 
using high grade parts. A quarterly newsletter 
'AP PERFORMANCE AUDIO' has been 
recently launched and your first issue is free. 

Cambridge Scientific Supplies 
12 Willow Walk, 
Cambridge CBI ILA. 
Tel: 01223811 716 
Fax: 01223 501 833 
Specialist wire products for the knowledgeable 
audiophile including:- Silver wire (>99.99% 
purity, stress free) unique quadruple PTFE 
insulated Silver wire. Silver loaded solder. PTFE 

sleeving and Nylon braid sleeving. premium 
Gold plated connectors and plugs. Custom 
assembly available. Call Peter Bullock for a 
catalogue and application note. 

Russ Andrews Accessories Ltd 
Edge Bank House, Skelsmergh, 

Kendal, Cumbria, LA8 9AS 
Tel: 01539 813247 
Fax: 01539 823317 
Orderline: 0800 373467 (UK) 
World leading supplier of the highest quality 

premium grade components. Loudspeaker 
Upgrade Handbook available. Sole UK 
distributor of Kimber Kable, NEW Audio 
Lifestyle Brochure available containing new 
ranges of accessories. 
To receive your copy just mail, phone or fax 
the address above. 

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

Kopperae 
PO Box 6884, Dundee, DDS 1YB 
Tel: 07970 - 654356 
Email: wkopp@taynet.co.uk 
Kopperae manufacture unique anti-resonance 
and anti-interference hi-fi accessories that 
dramatically cut transistor harshness and 
background noise. These products include the 
highly effective anti-RF, anti-resonance CD 
Roof: an attractive medite-copper-damping pad 
slab that sits on TOP of your CD player. 
For the DIY enthusiast, we have the Cu Pad. a 
copper backed self-adhesive damping pad that 
can be used in a variety of applications, 

including cutting panel vibrations and lining 
chassis. We also supply plain 0.6mm sheet 
copper. Build chip, transformer and DAC 
shields. or clad casings. and get the significant 
benefits that RF shielding brings. ALL products 
are available custom sized. 
Contact us now for a free brochure 

RESTORATION 

Audio Laboratories (Leeds) 
3, Kildare Terrace, Whitehall Rood, 

Leeds, L512 IDB 
Tel: 0113 244 0378 
Have your pet hi-fi project professionally done. 
With over 20 years experience in factory-

grade kitbuilds and overhauls, to both valve 
and solidstate equipment, our good reputation 
stems from meticulous engineering coupled 
with superb measurement facilities. 

VINTAGE DIY 

Loricraft Audio 
4 Big Lane, Goose Green, 
Lombourn, Berks RG16 7SQ. 
Tel: 01488 72267 
Specialist restoration of 30I's and 401's using 
genuine spares and re-manufactured parts to 
original pristine standards in our newly built 
workshops designed primarily for these 
purposes. 

Classique Sounds 
Classique House 
61 Aylestone Drive 
Aylestone, Leicester, LE2 8QE 
Tel/Fox. 0116 2835821 
Mobile, 0802 213740 
Suppliers of quality vintage/valve hifi equipment 
including Leak. Quad, Radford, Rogers. 
Lowther, Tannoy, Garrard, Thorens etc. 
Rebuild service available with 12 months 
guarantee. Also suppliers of heavy plinths for 
Garrard 301/401/124, from £ 175.00, As well as 
power supplies. Repairs to Quad Electrostatic 
ESL57 Treble/Base panels. EHT units and dust 
covers also available. Translucent 99.99% pure 

silver interconnect cable. Terminated from 
£59.99 .5m. Guaranteed better than existing 
cable. regardless of price. Quality modern Hifi 
also available. Wanted all your vintage hifi 
equipment 

WELDING 

N.Clark Welding ct Fabrications 

14 Redhills Road 
Easton Industrial Estate 
Southwoodham Ferrers 
Essex CA13 SUP 
Tel: 01245 323336 
Precision welding and sheet metal work 
TIG/MIG welding, CNE Punch and Press Milling 
and Turning Fine Limit and General Engineering 
Prototype work and batch work undertaken. 

HI-FI WORLD SUPPLEMENT 



DIY Letters 

+18V OV OV 

Wiring up a -plit-rail battery poner tu pl, for Assemblage's DAC-2 is surprisingly simple. 

While you're making these 

modifications, it would also be a 

good idea to change some of the 
regulators' capacitors for Os-Cons 

(which r. an be bought from Audio-
Links, tel: 01724 870432). 

You could try operating your 

transport from batteries too, but you'll 

need a circuit diagram to make sure 

you're rot about to barbecue it with 

any modifications. I'M 

PLANAR SAILING 
Two years ago I bought a second-hand 
Rega Planar 3 for the princely sum of £15, 

the low price due to the fact that the plinth 

had been subjected to someone's stomach 
contents! However, the shop owner - my 

best ma:e, in fact - had done a pretty good 

job of c eaning it up, saving me the hassle. 

Having hooked it up to my system, 

which comprises a Naim NAC 32.5 pre 

with a NAP 110 power amp and B&W 

DM601 'speakers linked with Cabletalk 3, 

I was very impressed and didn't switch my 

NAD 502 CD player on for months. 

The only down-side to the system in 

my view was the appearance of the 
Planar 3 - its earlier cleaning had left it 

looking very sorry for itself. So I decided to 

use my skills as an engineer to re-vamp 

Like Pink Triangle's Tarantella, Nick Daker's heavily-modified Rega Planar 3 uses a triangular 

base, in this case supported on squash balls. 

+ I 8V the strange œsthetics make the deck a 
novel talking point. 

I am keen to make further improvements 
and this is where I am calling on you for 

help. Whenever Planar 2s and 3s are 

reviewed, speed stability always crops up. 
Could you please furnish me with a motor 

power supply diagram for the original 
Airpax motor, or make other suggestions on 

speed stability. 

Finally, thanks to Nigel Purdy who 
prompted me to write; we were probably 

coincidentally building our turntables at 
the same time. 

the plinth, as the arm, platter and motor 
had escaped unharmed. 

Working in a machine shop as a 

Milling Machine Setter/Operator for a 

company with its own iron foundry, cast 

iron was the obvious plinth choice. 
However, a rectangular chunk of cast iron 

that size would put quite a strain on the 

shelf, so to make things lighter I hit on 

A platter with most of its mass concentrated around the outer edge will aid speed stability in a turntable. 

MINERAL 
LOADED 
POLYMER 

Pink Triangle's idea of a triangular plinth 

with one point at the front. 

The Tarantella in my opinion looks odd, 

as with a straight edge at the front there is 

nowhere to mount the arm. Solution: 

another triangle, this time made from 

aluminium, bolted to the main plinth's side. 
Although it is still pretty heavy (as you can 

see from the photograph by the very 

squashed Blue Spot squash balls which sit 

in stainless steel cups), it's just below the 
hernia limit. 

I finished the 
plinth by 

painting it in 

Fleck Stone 

to give a 

granite 

effect. 

I am more 

than pleased 
with the end 

result - the 
sound 

quality has 
improved 

greatly and 

Nick Daker 

Wolverhampton. 

There's a couple of ways to improve 

speed stability. The first is with a 

specialist external power supply. Now 

if you could only get a Lingo which 

had suffered the same kind of 'party 

damage' as your Rega... Otherwise, 

there's the Valhalla and a range of 

other PSUs to choose from. 

The second method is to replace the 

Planar 3's glass platter with 

something superior. My personal 

favourite material is acrylic which, 

with the equipment you've got access 
to, should be very easy to work with. 

For maximum speed stability, you 

want the platter to have a large 

moment of inertia. You can achieve 
this either by keeping the platter 

diameter the same and transferring 

mass to its outer edge, or you can go 

for a larger platter. Whichever, make 

sure you don't massively increase the 

load on the bearing - putting a heavy 

platter on a bearing only designed to 

handle low masses is a recipe for swift 

bearing wear. 

For my money, adding mass around 

the outer edge of a same-size platter is 
preferable. This means cutting away 

acrylic towards the centre of the 
platter, where extra mass adds almost 

nothing in terms of the moment of 

inertia. Just make sure you leave a 
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circle of full-thickness acrylic whose 

diameter is slightly smaller than the 
sub-platter's, otherwise you'll end up 

with a very low-slung platter which 
could cause problems with arm height. 

You can then leave a band around 

the edge which can be loaded with, 

perhaps, mineral-loaded polymer. VPI 

do something similar with a platter 

upgrade for their Junior turntable, 

where a lead ring is cast into the 

circumference of an acrylic platter. fM 

THE DIGIT LIVES ON 
Dieter and 1 have built a web site 

dedicated to the QED Digit DAC, which 

features many modifications and tweaks to 
improve its performance. Some of these are 

also appropriate for other DAC designs. 

We were inspired by your original 

article on modifying the QED Digit for 

operation with two power supplies, and 

subsequent Digit-related correspondence 

in your letters section. 

The URL for our site is: 

impedance, etc are spot-on.1 am 

contemplating building a KLS3 MkII, and 
yet one comment that you made about the 

HM13000 driver caught my attention. I 

would be grateful if you could clarify a 
couple of things for me. 

First, here's what caught my attention. 

You said, "there's no doubt that a 

loudspeaker able to project clean, 

cohesive and strongly-embodied images of 

singers and instruments into the room, a 
few feet in front of the loudspeaker, is 

captivating to listen to. The superb carbon-
fibre-cone Audax HM13000 midrange 

unit achieves this with some ease..." 
This implies to me that the image will 

be forward of the loudspeakers 

irrespective of whether the music contains 
this image relationship. When buying my 

power amps, I asked for part of the demo 

to be with top-quality ancillaries so I could 

see what the amps would be capable of 

when funds allowed. 
The loudspeakers were Wilson System 

Vs and these produced a truly 3-D sound 

Nets c a pe: QED Digit - Contents el El 

Rack Home Edit Reload Images Print Find 

Location http //w5,w germany net heilnehmer / 101.56316/ ext html.ditj options 

Vhat's New? What's Cool? Destinations Net Search People Software I 

Owen Tag and welcome to the unofficial QED home page ellia 

You are visitor number ( 1( il () since June 1998 

Tizir.ifàtivided de _tulle Ave avux t ffie <en Delen4C.Ilki .`rpdelir.e.tifrOleked thkfirelfte Vit0 

:VP 1111055ff» ttle AnaltelL,W.U1Ockreettli211." mer olùiztahvialeak? devjle. 

Background 

In 1982, QED released the "Digit", e.s a cheap upgrade to existing CD players which featured an electrical 
digital output, complying with the S/PDIF fomiat It featured the (then) latest Philips Bietreem technology: 
7323 DAC, 7274 interface receiver end used the humble Signetics 5532 io drive the output It ves sold as a 
means of curing some of the nestles associated with early CD players i.e. gritty treble, fatiguing sound. It 
clearly met this design goal, but was also capable of sounding very good, emberressing many higher priced 
DAC's. A number of magazines recommended partnering a Digit with a much higher priced dedicated CD 
transport es a fast roue to high quality CD sound. The Positron followed, en upgrade e the stendard sealed 
plug power supply. Later came the Digit Reference , until production ceased in 1996. 

Mkt at to - 125 - Eultsudgè-timaNi.b_,,_ -Power svpply ke__Qp.tem - nat. Tavotontt lasârt   - 
ID 1996 DieerStreeker & Smelt» lees 

More DAC tweaking, this time aimed at QED's perennially popular Digit. 

http://www.germany.net/teilnehmer/101.5 

6316/digit.html 

Jonathan Ives and Dieter Strecker 

Germany. 

A QUESTION OF IMAGE 
I have been interested in the development 

of both the KLS3 Mklland KLS10 in the 

Hi-Fi World Supplements because of the 

hi-tech drivers that are employed and 
because I believe that your views about 

the importance of driver quality, phase 
relationships, simplicity of crossover, 

stage. Somehow the singer was projected 
into a 'virtual room space' that was larger 

than the actual room, with the vocalist 

placed clearly behind the 'speaker plane 
yet with other instruments in front of and 

behind her. This sounded very realistic - 

much as one would experience in a Jazz 

club. I am concerned that a loudspeaker 
which consistently projects a forward 

image (KLS3 MkI1?) will sound 
claustrophobic in the sense of being too 

close to the music, and, therefore, in the 

case of Classical music, unrealistic. 
Question 1: Does the HM13000 in the 

KLS3 MkIlalways produce imaging 
forward of the 'speakers? 

Question 2: If so, as such imaging is 
surely a function of how the crossover 

shapes (and attenuates?) the midrange 

frequency response and not solely a 
property of the driver, can KLS3 be tuned to 

provide sound staging to one's own taste? 
Or... Have I just misunderstood what 

you said, subjectivity being difficult to put 

precisely into words and then easily 
misconstrued! My preference is for a sound 

stage level with or slightly behind the 

plane of the loudspeakers which allows the 

mix positioning to become clearly 

apparent (à la Wilson System V), and I 
would welcome the obvious benefits of the 

HM13000 in this type of presentation. 
Any clarification you can provide 

would be much appreciated before I 

proceed. Please don't shirk from telling me 
I'm talking complete rubbish ( if 1 am!) - I 

don't offend easily, have an open mind 
and wish to learn. 

Brian Hammond 

You are reading too much into what I 

said, but I know that I will read and 
re-read something that is important to 

me and can make too much of it. 

Perhaps what I should have said was 
the sound is not 'box bound', for that 
is all I meant. How the sound stage 

constructs itself really depends very 

much upon the recording, providing the 
loudspeaker does not stifle the 

imaging process. 

When a loudspeaker images strongly 
'out of the box', as good modern designs 

do, then in a typical modern, close-mic'd 

Rock recording with a lead vocal, the 

singer can step out in dramatic fashion, 
and it is this sort of thing I had in mind. 
When other perspectives are recorded, 

and Classical mixes can be very different, 
then a good loudspeaker will again 

reflect the recording engineer's 

intentions. This is what KLS3 MIX will 
do. 

My only qualification to the above 

statement is to note that on-axis 

frequency response shape, off-axis 

dispersion and - little mentioned - 
room behaviour all affect quality of 

imaging. A good demo room with 

balanced left/right sidewall dispersion 
will confuse the direct sound 

component less, maintaining image 
sharpness whilst at the same time 

giving the impression of a wide and 
airy sound stage. Similarly, the ceiling 
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For best results, loudspeakers should be placed symmetrically within a 

regularly-shaped room. This ensures reflections from side and rear walls, 

as well as the ceiling, have the same impact on the frequency response of 

both channels at the listening position. 

reflection provides a sense of height; it 
can sound quite weird, but instructive, 
to suppress the ceiling reflection! 

I mention these things so you can 
get a handle on the parameters which 
influen:e sound staging, since it is 

obviously important to you. Slight 
midrange lift in the frequency response 
characteristic also helps throw vocals 
forward, but we try to avoid such 
artificiality. NK 

SETTING BIAS 
I love your new KLS10 design using the 
Audax drive units. I was about to start my 
own 'speaker based around the 
ScanSpeak Revelator tweeter and 
Dynaudio 15W75 midrange, but now I'm 
pondering whether to go for the oval 

gold-dome Audax tweeter and carbon 

midranges ( it's a three-way system - I 
haven't mentioned the ScanSpeak 21Ws 
for the bottom end). I'd be really 
interes:ed in your opinions on the 
comparison between these drivers. 
I was very impressed by the ScanSpeak 

units, but should I ditch them and go with 
the Audax units instead? The situation has 
been complicated by a listen to the 
Lumley Reference 2.5s which rely on the 
same 4in. carbon midrange and 9in. 

woofe-. I am very puzzled now as to 
which way to go. 

You are obviously biased towards the 

Audax units you sell, which I 

accept, and I have to admit 
they are very good value for 
money. However, could you 
not do a large drive-unit 

group test covering the main 
makes (Audax, Dynaudio, 
ScanSpeak, Volt, etc) giving 
marks for good and bad, and 
maybe even a top ten for 
tweeters, midranges and 
woofers. It would be very 
handy for those of us who 
don't have the access to the 
drive units which you do. 

Also, surely when you 
reduce the internal volume 
of an enclosure, you tend to 
make the bass response 
more peaky. Your article 
seems to suggest the 
opposite. I'm not being 
picky, but it might confuse a 
few people who are starting 
out. Keep up the great work. 

Phil Boakes 

boakesp@kben.co.uk 

Hmmm! This raises a number of 
points of commerce on which, by 

definition, I can only give a partial 
reply. Others might retort, "he would 
say that". Well, they can - I'm saying 

it! We are not biassed toward Audax 
units because we sell them; we sell 
them because we are biassed toward 
them. Thankfully, Audax are happy 
we do, in effect, provide them with 
good, free, 'advance' publicity. It's an 
interesting little relationship that has 
arisen fortuitously, but with super 
benefits for our readers. Let me 
describe what lies behind it. 

Audax are a French company 
owned by Harman Audio, a major US 
technology company founded by once-

senator Sydney Harman. They 
actually specialise in high-volume 

production of car and audio drivers. 
Our supply of top-end hi-fi units is 
small - almost too small for them to 
bother with. Luckily, they are 
prepared to supply us. 

Thank heaven, because this makes 
available some of the best loudspeaker 
drive units, which dovetails neatly 
with my belief that you cannot build a 
good loudspeaker around cheap 
drivers. So we started using High 
Definition Aerogel (HDA) before it 
appeared in UK loudspeakers, and the 
unique HD3P piezo-electric gold-dome 
tweeter too. That suits me, it suits our 
readers (who get the most advanced 
technologies first), and it also 
happens to suit Audax. In effect, we 
showcase their technologies early. 

This helps publicise them, which often 
leads to UK manufacturers employing 
their drivers in high-volume, custom 
form. (Bear in mind that most UK 
loudspeaker manufacturers source 
their drive units from specialist sub-
contractors and that this sourcing is 
confidential and little talked about). 

One manufacturer takes HDA from 
Audax, for example, and has a dye 

added to disguise it. Perhaps I should 
mention too that Audax make 
hundreds of drivers of all sorts, and 

we only use their very best. 
Why don't we use other makes of 

drive unit? Largely because most still 
use coated-paper/plastic cones and 
what have you, which is a trifle 
Neanderthal technologically speaking. 

The HDAs may not be cheap, but that 
isn't us. We are not trying to mimic 
everyone else by attempting to coerce 
passable results from cheap drivers. 
Our desire is to move the whole 
argument forward a little. Hence our 

bias toward Audax and our 

Driver technology and quality have a huge affect on loudspeaker sound quality, 

which is why we use Audas's High Definition Aerogel. 
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consistently high sensitivities coupled 
with easy load characteristics from 
simple crossovers. 

At present we do not know enough 
about alternative makes of drive unit 

to be able to make valid comparisons 
for you. Let me explain it like this. We 

started out using Dynaudio and Morel 
and we are now happy with Audax. 
And if we were to test other makes, 

would our tests and conclusions be 
seen as impartial? 

Finally, reducing box volume does 
not guarantee peaking will occur; try 

running an analysis programme on an 
Audax HM17000. 
I hope you and other readers don't 

mind my blatant partiality, but I am a 
little pleased that we can make top 

Audax drive units available to readers 
in effective designs. I feel we have 
something special to offer. NK 

GETTING DAMP 
I am keen to build my first pair of 

loudspeakers (KLS9) so I have been doing 
some research over the last few months. 
However, since it's going to be some time 
before I'm confident about 'speaker 
design and theory, I would appreciate it if 
you could clarify a couple of points on 
how 'speakers work (KLS9s in particular). 

1) The KLS9 instructions I downloaded 
say, "Glue damping pads... onto every 
internal panel." Other 'speaker designs 

indicate no damping material on the front 
baffle, and some use a different material 
for the front baffle. So I guess the front 
baffle has an important influence on the 
sound. I assume it's not supposed to be 
acoustically transparent and so allow 
internal reflections to pass through it, but 

it doesn't seem likely it could emit sound 
in sympathy with the drive unit ( it would 
move in the opposite direction and inhibit 
the driver). I would be grateful if you 
could clarify this function. 

2) It seems to be accepted that it's not 

desirable to have reflected noise from 

inside the cabinet coming back out 
through the hole where the driver is 

mounted (or 
through the 
front baffle 
itself). This 
would seem 

to suggest 
that damping 
on the rear 
baffle is 

more critical 
than on the 
sides (since 
any sound 
travelling in that direction must have 
reflected off the back at some point). I've 

not come across any confirmation of this 
idea, though. Have I missed something? 

As this picture of a KtS3 under construction from D.F. Moore of Cardiff illustrates, thick MDF 

panels and extensive bracing can both be used to cut down on cabinet coloration. 

Donald Anderson 

etletIddan@mesmtpse.ericsson.se 

There are different types of damping 
to consider, each with its own 
function. I suspect you need to 
differentiate between them clearly. 

Cabinet panels can resonate at 
their own natural frequency, creating 
'woody' colorations. This problem 
most affects larger panel areas. It can 
be suppressed by gluing bituminous or 

Deflex panels to the surface, by using 
extra bracing, or just fitting thicker 
MDF. 

Bituminous panels in particular 

affect internal sound absorption little; 
that is not their purpose. KLS9 has big 

panels, which is why we suggest they 
are damped a little. Alternatively, 
braces could be added. 

Internal reflections need to be 

absorbed and/or dispersed. Deflex 

pads will disperse higher-frequency 
reflections, above lkHz. Thick felt is 
needed to absorb lower frequencies 
effectively - see the KLS10 tune-up in 
the August Supplement. KLS9 needs 
some thick felt on the cabinet wall 
directly behind the HM170Z0 

mid/bass driver. The most transparent 

exit point from the cabinet for sound 
is the loudspeaker cone, not the 

cabinet panels, and thick felt on the 
rear wall best copes with absorbing 
the rear wave that you so rightly 

presume will otherwise reflect back 
out through the cone. 

The other approach is to disperse 
this wave so the energy loses its 
coherence. This requires a (pseudo) 

randomly-contoured internal surface, 
but the contours need to be large at 
lower frequencies. 

Another idea is to use a 45degree 
panel behind the cone to deflect sound, 
usually downward. With KLS9 the 

cabinet is sufficiently deep for this to 
be barely necessary. However, HDA 
cones are more transparent to sound 
than heavy plastic types, so internal 
treatment of the rear wall is 
important, more so than the side 

walls. Then, of course, you can use Dr 
Bailey's famous long-haired wool, the 
produce of rare Hippy sheep. We 

supply this with our kits. It too 
absorbs internal energy, reducing the 
effect of standing waves. 

There are two factors to bear in 

mind with long haired wool. It adds 
acoustic resistance to the cabinet and 

this degrades reflex behaviour, so use 
it lightly in a bass-reflex enclosure. 

Long-haired wool is also used to best 
effect where wave excursion is large, 
which is at or around the centre of a 

cabinet, not on the walls. I hope this 
answers your specific questions and 

defines the various types of damping 
available. NK 
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C s   So  T an  COAST SPEAKERS 
Visit our showroom at: 326, Portswood Road, Southampton Hampshire S017 2DT 

Official UK Distributor for 

0E R NY 
VISATN1® 
VISION OF SOUND 

VISATON , who have been a sustaining member of the Audio Engineering 
Society for many years offer a vast range of speaker kits that give unrivalled sound 
quality & performance. From all round loudspeakers that are suitable for 

enthusiasts of any experience., to the 

top class high-end systems that require 
some advanced woodworking skills, 
the vast range of kits on offer means 
that there is something for everyone. 
whatever your tastes. 

All kits are supplied with 
straightbrward instructions & cabinet 
dimensions. No soldering is required for 
the "Alto" series as the crossovers come 
ready wired & fixed to gold plated 
connection terminals. The more 
advanced kits in the range do require 
some soldering. 

Visaton Drive Units 

Visaton have set a goal for their 
loudspeakers, and that is : "The 
completely natural reproduction of 
music, including the emotions that 
the artist tries to express". 
Loudspeakers therefore have to 
perform with much more thar just 
high power levels. A balanced 
frequency response as well as 
maximum transparency will give 
the optimum reproduction of all 
types of music from pop bands to 
symphonic orchestras. 

Latest High-End Drive Units: 

RHT 12 - High End Ribbon Tweeter ( outstanding performance, must be heard ) 
AL 130/170 - 5.5" & 6.5" aluminium cone, cast chassis, bass/mid drivers 
GF 200/250 - 8"&10" glass fibre cone, cast chassis, dual-coil bass drivers 

Help with your own Ideas 

At South Coast Speakers we want 
to help you realise your own ideas. We offer a full 
after-sales service to help with any construction 

problems & general queries. We can also cater for 
specific needs with custom designs & projects. 

Design Services 

1) Crossover Design: 
You must send us your drive units. We will then 

design & optimise a crossover network specifically 
for those units. 

2) Cabinet Design: 
In order to achieve optimum performance from the 
bass driver the cabinet must be the correct volume 
for that driver. Given the parameters of the unit 
we will supply cabinet dimensions together with 

port tube length & diameter if required. 

3) Full Test Service: 
We use a sophisticated computerised measurement 
system to fully test your loudspeaker with regard 
to frequency response, phase and impedance. 
We can also test driver units & supply you with 
the actual Thiele/Small parameters values. This 
will insure that you have the correct values for 

your calculations 

Up-grade & Repair service 

We can repair or up-grade your existing 
loudspeakers, bringing them up to 1998 specs. Up-

grades include : Replacement drivers. OFC 
internal cable & new crossover components. 

Estimates are provided free of charge and without 
obligation. 

Listening Room 

Our Showroom has a comfortable listening area 
modled on the average family living room, giving 
you, the customer, a realistic idea of how your kit 

speaker will sound when you have completed 
construction & plug them in at home. There are 15 

kits on demonstration ±2 from time to time. 

We are here to help you, offering informed & 
friendly advice so please ask. 

FREE Loudspeaker Kit & Drive Unit catalogue & price list ( including some useful hint and tips ) 
Telephone/Fax : 01703 - 559312 



PM Components Ltd 
SALE SALE SALE 

yen sgc NDS 
ftir We reF. 

These valves have been tested and are electrically to the same standard as 

Golden Dragon premium quality valves. However, during testing some 
discolouration of the glass envelope has occurred which means we 

mttr cannot offer them as first quality. 

;W. "serre 
The following are available until stocks are sold (few of each only, matched pairs 

lit available (subject to stock): 
111.64 ; lea% 

300B, KT9OLX, EL156LX, KT66, 4.300B, KT90, 4.300B LX, 2A3, KT88, 
300B Super, KT88M, EL34 

• 
tseeeile.1/4 

Valve seconds for sale at 40 c)/0 discount off normal retail. 

All guaranteed NEW, and unused. 
4:it!, Guaranteed for six monthsp4 

Selectron House, Springhead Enterprise Park, Gravesend, Kent. England. DA 11 8HD 

FAX: 01474 333762 TEL: 01474 560521 
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