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Chelmer Valve Company

for
Audio Valves

udio valves with famous Brand Names of yesteryear such as MULLARD, MOV, GEC, RCA etc., are in very

limited supply and their scarcity also makes them very expensive.

e at Chelmer Valve Company however provide high quality alternatives to these old makes. We have over
30 years experience in the supply of electronic valves of all tvpes and during this time have establshed close

ties with factories and sources worldwide.

For high fidelity use we further process valves from these sources using our specially developed facilities. After

rigorous testing - including noise, hum, microphony, post burn-in selection and matching as needed - we offer
this product as CVC PREMIUM valves.
A selection of the more popular types is listed here.

Price list & Order Form for CVC PREMIUM Audio Valves
T r ¥ T — T
UNIT PRICE | QTY. | TOTAL PRICE UNIT PRICE QTY. TOTAL PRICE

CARRIED FORWARD....

PRE-AMP VALVES

ECC81/12A T7 5.00 RECTIFIERS

ECC82/12AU7 4.00 G733 4.50 |

ECC83/12AX7 5.00 GZ34/5AR4 5.00

ECC85 4.00 | 5U4G 5.00

ECCS88 5.00 | 5Y3GT 3.20

EF86 4.00 524GT 3.50

E81CC (GOLD PIN) 6.00

E82CC (GOLD PIN) 6.00 | SOCKETS

E83CC (GOLD PIN) 6.00 | B9A (PCB) 1.60

E88CC (GOLD PIN) 7.00 B9A (CHASSIS) 1.60

ES8OF 9.00 OCTAL (CHASSIS) 1.75

E83F 5.50 4 PIN (UX4) | 3.00

6SL7GT 4.00 4PIN (FOR211) | 11.00

6SN7GT 4.20

6922 5.00
MATCHING CHARGES*  .....

POWER VALVES POST & PACKING ~ ..... 3.00

2A3 (4PIN) 14.00

2A3 (OCTAL) 14.00 TOTALEXC.VAT  .....

211 22.00

300B VAT@17.2% ...

811A

845 29.90 | TOTALTOPAY ... £

EL34/6CA7 7.50 i

EL84/6BQ5 4.00 i * MATCHING, if required; state valve types & if PAIRS,

E84L/7189A 5.10 QUADS or OCTETS - Allow £1.00 per valve for this service.

KT66 9.20

KT77 12.00

KT88 12.50 Make CHEQUES payable to:

KT88 (GOLDQ) 18.50 '‘CHELMER VALVE COMPANY or pay by

6L6GC 6.50 ACCESS/MASTERCARD/VISA, give details:

6L6WGC/5881 8.00

e G HAEEEREEREEREREER

6146B 10.20 SipwaHE

6336A 30.00 ...........

6550A 11.00 Name

6550A - S 13.50 Address

7581A 11.00

| | v c————
............................................................. PostCode........cocovvviiviiiieniiicnes

Valves amplifiers sound better still with CVC PREMIUM valves!
130 New London Road. Chelmsford. tissex CM2 ORG, England. Telephone: (0245) 355296/265865 Fax: (0245) 490064
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NEWS
What's new and what's on its way for the DIYer

IPL S3 TRANSMISSION LINE LOUDSPEAKER

We build a floorstanding foudspeaker kit from IPL acoustics. This £290
Transmission Line loaded toudspeaker offers excellent bass and
dynamics.

RIAA PHONO HEAD AMPLIFIER

The concluding part of our design for a high quality, low noise, phono
head amplifier. The final design is highly versatile allowing it to be
matched to any cartridge.

KNOW YOUR POWER VALVES
We find six rare and special power valves for you to drool over.

LOUDSPEAKER CAD PACKAGE
Two very affordable loudspeaker design packages tested. Boxcalc offers
fuss free box design and Netcalc can make crossover networks fun.

KIT SUPPLIERS
Want to know where to get those bits for your DIY project? Our list of
the best suppliers shows you the way.

LETTERS
Your views aired, opinions discussed and queries answered.
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@AD. PLAYEL

When you can fransform the performance of
your existing C.D. player, with the award
winning DIGIT the D.A.C. at a truly incredible
rice of only £139.00 + £19.00 for the DIGIFLEX
nterconnect cable.
To quote Audiophile magazine, ° its effect is
remarkable. Add the Digit and the
erformance of the MARANTZ CD 52 SE which
s dready excellent for its price, leaps one
stage further towards the magically true to life
fransparency of two box players costing
£1000.00 or more.

In recent What Hi Fi ?, Audiophile cnd Hi-Fi
Choice awards, Digit beat products costing 2
or 3 times the price - so don’t be fooled in to
paying more, it's not necessary.

To obtain DIGIT, with,a money back guarantee,
please telephone (0276) 451166 or complete
the coupon below.

WHAT HI-FI?

o R !
f_

CD UPGRADE

MIGHT

Please
send more
information on
DIGIT Including
the POSITRON Power
supply upgrade ond
dealer Ist,

I enclose a Ist class stamp

POSTCODE

HALCYON

ELECTRONICS

Test equipment, video monitors, amateur radio gear, printers, power
supplies, communications, disk drives, multimeters, oscilloscopes,
scientific instruments, connectors, component bridges, frequency
counters, signal generators, computers.
130VA TORROIDAL TRANSFORMERS, UNIVERSAL PRIMARES, 2 x MARCONS TF2331 DISTORTION FACTOR METER £175
18V SECONDARES £ 75 MARCON) TF2337A AUTQ DISTORTION METER ~ £185
BOVA TORROIDAL TRANSFORMERS, UNIVERSAL PRIMARIES, 2 x MARCON TF 2343 QUANTIZATICN DXSTORTION
20V SECONDARES 975 METER £49
PAPER BLOCK CAPACITORS, VARIOUS MCROMUNOLT METERS mom £17 50
i VELTAQE ELECTROLYTICS, H- POWEF ARMEC 708 POWER METER £1950
RESISTORS CONNECTORS LEADS, SWITCHES RELAYS MANY OTHERS IN STOCK
CAR DECADE BOXES rrom £15 SIGNAL GENERATORS, VARIOUS, 1Hz 1GH2
SAFEBLOCS £1150 SQUARE/TRANGULAR = rom £19
INSTRUMENT CASES/RACKS. VAROUS POA TRANSISTOR TESTERS o 19
WIRELESS WORLD CIRCARDS' SERES 1 25 £29 FREQUENCY COUNTERS row £49
LEADER LBO-9C AUGNMENT SCOPE 2Vr10xHz £249 AVO B M5 MULTIMETERS £85
DYNAMOO D7100 SNGLE TRACE 10 MHz SCOPE AVO 8 M8 MULTIMETERS 90
WITH UNE ANDING &PICTURE MONITOR FACILITES £ GOZRZ 3N MULTIMETERS £79
IWATSU SS 5802 DIGITAL STORAGE POA NSULATION TESTERS L
SOOPEX 456 BVHZ SINGLE TRACE £95 BENCH D GTAL MULTRMETERS e £120
TEXTRONX 2215 80WHZ 2 TRACE DEL T8 £450 800 & 75 OHM ATTENUATORS rrom £15
TEKTRONSS 4534 SOMHZ 2 TRACE DEL T/8 248 BEAT FREQUENCY OSCILLATORS POA
TEL EQUIPMENT S62 SINGLE TRACE 5MHZ SCOFE £95 PMB456 FM STEREQ GENERATOR £196
H P 84305A VECTOR VAVETER 1GH2 £505 ECG MONITOR SEMA30 WITH SEM4202 £75
TELEQUPMENT D61A 10MHZ DUAL TRACE 99 CARDWC RECCRDERS LTD MNGRAPH TYPE 123 POA
SELABS SM111 18MH2 DUAL TRACE £129 GF PALMER CARDETTE 4 ELECTROCARDIOGRAPHPOA
TEK 465¢ 100MHZ DUAL TRACE DEL. T8 £475 GOULD 2400 4-PEN CHART RECORDER £195
TELEQUIPMENT DB7A 25MMZ 2T, DEL T/8 £215 X Y- PLOTTERS A3 & A4 FROM £35-£139
H P 17004 35MHZ DUAL TRACE £249 PHILPS PMB456 FM STEREO GEMNERATOR £195
HITACH VC 8015 10MHZ DIGITAL STORAQE a5 7SEG 12" & 9" DSPLAYS DIQITEVSGNALEX £154&£10
H P 1340 X ¥ DISPLAY £149 VALVE TESTERS AVOMK 1,2.3. 4 mow £49 - £149
‘OERTLING V20 SINGLE PAN BALANCES 200GM 89 MACRCONI TF2300 FMAM MODULATION METER  £186
ANALYTICAL BALANCES WITH WEGHTS 250GM 89 CASELLA TEBWP RECORDER 7 DAY £80
VACUUM PURS 1.5 & 2800 £1258 £149 MUKENZIE 7 DAY TEMPAHUMIDITY RECORDER £95
KINGSMILL NS 1540 15V 40A PSU'S CASED AS NEW £195 FEEDBACK SS0603 1MHZ SINE/SQ OSC £125
ACRON 402P SYNCHRROIBING PULSE GEN & 606P FARNELL E360 0-350v 100MA 2183 V £49 - 009
ENCODER £375ea £596/m FARNELL FG1 FUNC GEN 2/ 2 2MH2Z £129
RADIOMETER BIF8 DIST METER 20HZ - 20KHZ POA COMMUNICATIONS RECEVERS VARIOUS POA
RADIOMETER AFM2 MOD METER 7MHZ-1GHZ POA LCR MARCOM TF 13130 25% £95
MARCONI TF2304 AM/FM MOO METER PORTABLE £249 LCR COMPONENT COMPARATOR AVO C2457/5  £95
MARCOMN TF2330 WAVE ANALYSER 20HZ 50KHZ £149 LEVEL TME8 MICRO V- METER 450MHZ 95
HP 53154 1GHZ FACTR, OPTS 1,243 £750 LEVEL TM38 MCRO V-METER 3MHZ £85
LYONS D10 DISTORTION METER £95

LST AVALABLE 1000 s OF UNLSTED BARGAINS FOR CALLERS ALL PRICES EXC OF pap AND VAT QUALITY ELECTRONC

EQUIRAVENT ALWAYS WANTED

.| HALCYON ELECTRONICS m=m

423, KINGSTON ROAD, WIMBLEDON CHASE, LONDON SW20 8JR
SHOP HOURS 9 - 5.30 MON-SAT. TEL 081-542 6383. FAX 081-542 0340

r_________éz__________ﬂ
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This very attractive stereo amp provides 17 1/2 watts per channel, a
centre channel output for connection to a new amp, input level
adjustments, easy to use bias adjustments, as well as AC and DC

adjustments. This is all under a lovely brass cage on a solid copper
chassis. With an efficient speaker this is a marvelous amplifier.

Dynaco, Sherwood, Scott, The Fisher, Mcintosh, Eico,
Harman-Kardon, Heath, Altec, Stromberg-Carlson

Prompt Insured Delivery. Vintage Parts Available on Request
Looking for a particular piece of vintage equipment ?
Send Us Your Requests.

FAX: (604) 876-5876
P.0. BOX 147, STATION A, VANCOUVER, B.C.
CANADA V6C 2M3
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HOT ON THE HEELS OF HD-A

Following the development of their High
Definition Aerogel drive units, soon to be
used by Mission Cyrus in their
forthcoming 752 loudspeaker, Audax have
announced an even newer matenial, HD-I.
High Definition Inertal is currently only
available as a |5inch, 4Q, 101dB sensitive
() drive unit intended for car subwoofer
operation, but expect to see a range of hi-
fi drive units in the near future.

HD-| uses a three dimensional array of
long carbon fibres coupled with a polymer
laminate to give an ultra-light, ultra-stiff
cone material. HD-! is around half the
weight of a similarly sized paper unit.

Audax have also just produced a new
catalogue which features new 4inch
midrange, 5.25inch bass/mid, 6.5inch bass
and 8inch bass HD-A drive units. As yet,
most of these new units are unavailable to
the DIY-er, but hopefully they should
appear on the market within the next few
months.

MAPLIN KIT VALVE
AMPLIFIER

Maplin Electronics have recently
introduced a new valve amplifier kit, the
Millenium 4-20. Based on the Mullard 5-
20, Maplin's 4-20 uses transformers that
are around half the size of those found on
the original, thanks to modern matenials. It
is a Class AB| push/pull design offering
20watts. The 4-20 costs just £179.95 for a
stereo kit and is suitable for domestic hi-fi
systems, public address and musical
instrument amplification. VWe hope to be
offering a review soon.

STRIKING SILVER

Another new addition to Maplin's range
are two pure silver cables. The pure silver
loudspeaker cable is made up of
7/0.28mm twisted strands and sells for

HI-FI WORLD SUPPLEMENT APRIL 1994

£60/m. The screened silver interconnect
uses 5/0.28mm strands and is available for

£16/m. Maplin now also offer siver solder,

a 50cm length costs £3.95.

Magplin Electronics,
P.O. Box 3,
Rayleigh,

Essex,

$S6 8LR.

Tel: 0702 554161

GT UPGRADE KITS

GT Audio now offer a wide range of
audiophile upgrade kits for vintage
amplifiers and tuners. The kits are
available for all Leak
amplifiers and wners,
Quad amplifiers and
tuners, Radford amplifiers,
PYE PF91, HF 12 Mozarts,
PYE tuners, RCA and
many more. Typ:cal prices
for the upgrade kits are

and £120 for a Quad Il kit
(not including power
supply capacitors). The
kits include all
components necessary to
bring your vintage delight
back to glory, including high quality
polypropylene capacitors and Military
Spec Resistors.

GT Audio can also supply any switch
gear, sockets, valves, valve bases, re-
enamel or re-chrome metalwork and
anything else you could wish for to
restore your vintage hi-fi.

GT Audio,

5 Upper Road,
Higher Denham,
Bucks,

UB9 5E]).

Tel: 0895 833099

TRANSMITTING METAL
Bandor loudspeakers, best krown
for their range of aluminium drive
units, have just launched two
transmission line loudspeaker kits,
the Bandorline 20" and ‘30", Free
technical sheets are available on
request.

Bandor, 1 | Penfold
Cottages, Penfold Lane,
Holmer Green, Bucks. Tel:

£160 for a Leak TLI2+ kit

KITNEWS

DIY ON THE UP

The 1994 Mintel Marketing Intelligence
report on British Lifestyles shows
encouraging news for both hi-fi and the
DIY-er. More people than ever are
confident about taking on DIY tasks
themselves and, combined with the news
that “When it comes to leisure, home
based activities will continue to
predominate, boosting the sales of brown
goods such as televisions, hi-fi equipment
and recorded music” it looks as if DIY hifi
is likely to grow in popularity.

Mintel also predicts *“a healthy growth
in book, magazine, newspaper and
stationary sales” which gives us heart as
well.

So what are you waiting for - now’s
the time to go out and get those kit
loudspeakers you've been thinking about,
or that valve amplifier. You know we'll be
hard at it, producing more DIY
Supplements to feed your growing
interests.

Mintel, ‘94 Lifestyles £895.
Sales Tel: 071 606 6000

PADDED MAGNETS

Following the success of their Deflex
loudspeaker cabinet damping pads,
Spectra Dynamics have added three new
pads, designed to be fixed to the back of
the magnets of drive units. By covering
the hard reflective surface of a drive unit's
magnet with the new 3, 5 or 7inch Deflex
pads, the performance of a loudspeaker is
said to be greatly improved.

The Speaker Co.,

Unit 9, Waterside Mill,
Waterside, Macclesfield,
Cheshire, SKI1 THG.
Tel: 0625 500507

0494 714058




Falcon Acoustics Led

% Send for our Free price list PL22A: just send
alarge S.AE (36p stamp) or $2bill (air) overseas.

(Europe - 3 international reply coupons)

SYSTEM DESIGNS (Total Kits): Focal, KEF Constructor, Seas, etc.
DRIVE UNITS: FOCAL, KEF, Audax, Coies, Peerless, Seas, Siare, Elac Metal Dome,
Scanspeak, etc. Also Group/Disco Units
CROSSOVER NETWORKS - Active & Passive Components, Accessories, SOLEN
Polypropylene Caps. + FALCON Custom-wound Inductors
AUDIO AMATEUR PUBLICATIONS
BACK ISSUES:

Speaker Builder, Audio Amateur & Glass Audio, L/S Cookbook + Audio books
FALCON ACOUSTICS LTD.

(Dept HFW) Tabor House, Norwich Road, Mulbarton, Norwich,

Norfolk NR14 8)T (0508) 578272

OWTER |

& TRANSFORMERS

o
S
o ~
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Sowter Transformers have been used by the Professional Audio
Market throughout the world for at least the last twenty - five
years.

Reference Grade Crystal locked Digital to Analogue Converter

Using modern technology and Computer Aided Design we are
now able to offer a complete design and manufacture service.

Our current lists show a range of over 50 output, 70 power

99 Lapwing Lane, Manchester M20 OUT U.K. transformers and nearly 30 chokes.
Telephone 061 434 0126 Fax 0602 258431 E.A. SOWTERLTD

P.O. BOX 36, Ipswich IP1 2EL
Tel: 0473 252794, Fax: 0473 236188 SEND S. A.E. FOR DETAILS.

1E Gillmans Trading Estate,
G8illington
’W Billinghurst,
Sussex RH14 9EZ UK r
O om0 i1 LYNWOOD MAINS CONDITIONER
-ﬂ . "d Fax: (0403) 783519 Telex: 923492 - < DS L
TOP QUALITY AUOIO TUBES from West Eurape/USA. [Nt
in stock including vintage and high
uality audio types, Please engui any type not listed below.
2A3 Chioese £1516 ECC82 MuNard UK £465
SARM, reder 10 GZ34/G737 ECCB Russian 1275
5C-4504 £295 00 ECC85 Tungstram £266
5RAGY,RCA £498 ECC38 Russan [ k-3
504G W Zuropsan £7 92 ECCBE MuRard UK £9551
SYIWGTA Sytswns f399 ECL82 259
SASTG Sussn £4238 ECL86 Mukard 1438
684G Amencan £332% EFB6 GEC UK CV4085 £1463
BHE RCA £219 EF86 Pussan 345
EC3I3CB Russan 270 EFBOAS AEG 2500
6CG7 Mwda £432 EL34 Chinese Builington £79%
6058, rebw 10 ECCE8 ELB4 MuMard 930
6L6GC GE USA £1463 ELS4 Tungsram £330
6L6GC Rweian 5881 £4 65 ELB4 6E USA 23R
ALGGC £4G Phriwpe £1862 ELS19 Russan 924
CSLTGT *TC 1598 6232 Multarg UK £837
BSN7GT \TC UK £658 GZ34 Mullarg UK £1200 O'
GVEGT $1C UK £345 GZ34 Genuine Russiae £598
6X4 UK MOD R GZ3INCV378 Muttard £439 .'
12AT7, refer to CV4024/ECCB1 KTB6/7581A GE £1589 - . m
12AT7WE Syhvana ©9R KT88 Cranese Blngton £139 CJ
12AU7 Me 1o ECC82 KT88, reer to 6550A G
12AXTWA Russan @ MB136, refef to CVA00WECCE2
12AXTWA ECG Phiips. £999 M8137. refer to CV4004/ECCE3 B 5
12BH7A Sytvarsa/ACA £1097 MB162, refer to CVA0R&ECCE1 0
12E1 STCUTT UK £1330 ECCB3 Chwna £1.75 Prlce' ‘source £295’00
1303 CV 4068 £599 Mu14 @nmar UK £399 -
1361 STCUK £13100 PLS19 Syvarda USA £791 Basncs £5995
85A2 Muterd £5908 VT4C GE £425
211GE £4256 SOCKETS
3008 Chvge £5313 UX4, used for types 2A3/3008 etc 23 Advanced £149'95
805 L USA £2325 VTAL/211 ceramic. £1436
407 ACA 929 8s 98 Mega £29500
811A Rusman £1040 UX5 McMurdo £185
845 Chnzne £36 00 BYA Tevion, used fof types §C33CH etc 160
4212e STC UK £12000 B7G McMurdo UK, chassis mounted and skirted 063 RaCk £345’00
5637 USA £599 Octaa) McMurdo Chass: £086
5751 USA £650 Octal PR 2%
5881/6L6WGB Russan £425 B9A chassis unskirted £069 F f h . f N ,
6189 Mazdy £599 B9A chasses siorted 079
ST Ty St or further information and dealer list send
6922 Sovtuck £430 Topeap tor £266 )
6550 Sovieck £1200 TWMS&ZS‘ 234N 1261, PLI1G e £266 SAE tO
6550 Cvneso £1226
65504 GE I75A1991 £29.00 We can supply sockets 1« any valve KSted i thes adverisement
V4003 Mikard 73
V4004 Wierd 1553 For matched pars please pay 1dd £2 00 per vaive ~ ~ ~
ety Rt — LYNWOOD ELECTRONICS
DG7°32 Turgsrum £28 80 Postage and packing £3 %0 per order 10 UK Please a%ow 7 days phes C
EB2CC, retwr 10 CV4003 postal tamw 10¢ delivery
EB3CC, refer to 12AXTWA Paymen: with order plsage (cheque. lelex, Visa, Mastercard, Amencan OIey Lane Farm
ECC91 Bmar UK 12 Ewm)
. g RS 2 P s Wentworth
BILLNGTON EXPORT LIMITED 753 WE Tetopdosc: (0505) TEG961 Fas: (0403) TT5519 Rotherham
MIRIMUL OROER = UK €5 00417 5% V AT. EXPIRT £100 00 Callers strictly by appoimtment only - .
A . . South Yorkshire
Order over £400 (mix of types is ok} qualify for 25% discount
Band. Lipyds, West street, Horsham RH12BP Account 070205, Sort Code 30-94 41 Gatwick Airport (south London) 15
miles away, Company registered in London no 2728987 Oirectors M M Billington, C.M. Billington
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TRANSMISSION LINE LOUDSPEAKER

BASS TRANSMISSION

BUILDING THE KIT

Building the S3s turmed out to be a lot
easier than | initially thought. Although
none of the panels were rebated, which
helps their location, | found construction
straightforward.

First of all, as with any loudspeaker kit,
| would suggest that you atzempt a dry
run, since this gives you an idea of how
the cabinet goes together and what
problems are likely to occur when glueing.
For example, | realised during my dry run
that if | didn't hammer in the threads for
the drive unit bolts first, then it would be
nigh on impossible to do so after the glue
had been applied.

The trick to glueing up a cabinet like
this is not to use too much glue. if you do,
not only does the glue pour out of the
joints and fix the cabinet to the
newspaper beneath, but the panels slide
around, making it extremely difficutt to
hold them square. A thin smear should be
used and the panels worked into place by
sliding them slowly against each other.
This builds up stiction and the panels stay
firmly in place even without clamps. IPL

HI-FI WORLD SUPPLEMENT APRIL 1994

Building your own
loudspeakers can be
quite a task. Their
design, if it is to be
effective, demands a lot
of specialised test work
and probably several
prototypes pefore
respectable results can
be achievec.
Fortunately, there are an
increasing number of
kits available from
companies who
specialise ir doing this
donkey work for you.
These days the chances
are you will be able to
find something that suits
your needs.

IPL's S3s are small,
floorstanding,
transmission-line loaded
loudspeakers intended

Dominic Baker builds IPL’s latest S3
Transmission Line loudspeaker kit.

to offer good bass and dynamics from a
reasonably low cost kit. They come
complete with everything, including flat-
pack cabinets, drive urits, crossover and
even grilles. The cabinets in this kit come
pre-veneered, which is a nice touch, as
finishing a kit loudspeaker can tum out to
be the biggest nightmare. There's nothing
worse than completing a carefully glued
pair of cabinets and then spraying them
black, only to find you've achieved the
consistency of tarmac

The drive units are both extremely
high quality. The tweeter is the same
excellent SEAS soft dome used in the
Heybrook Quartets and the bass unit is a
specially made 6inch doped paper cone.
The bass unit has a hard plastic dust cap
which helps to extend the response of
this unit smoothly upwards to meet the
tweeter. Crossover components are also
very good: Ansar Supersound
polypropylene capacitors are used for the
treble, for example.

recommend using a hot meft glue gun and
small, square, wood blocks to hold each
panel in place, but in practice | found
these unnecessary.

The cabinet is built up on one side
panel so that the crossove and intermal
damping can be located before the

cabinet is closed. It is very important to
solder up the crossover correctly first
time, because once the other side panel is
glued in place it is virtually impossible to
correct it. However, the instructions

Continued on page 9... P



SPEAKER KITS FROM IPL ACOUSTICS

Over a § year period LP.L. Acoustics have developed a range of high quality speaker kits, using the best units from SEAS, MOREL, AUDAX,
VISATON and LPL and have produced a comprehensive range of speakers which will compete with the most expensive of commercal designs.
All speakers have BIWIRED crossover kits containing high quality components and terminals.

AS6 PANEL KIT FOUR M3TL A2 RIBBON KIT M2
TRANSMISSION MINI-MONITOR
LINE KITS

TRANSMISSION LINE

PLUS KIT.... £262.77 PLUS KIT PLUS KITS..... £167.00 PLUS KIT........ £222.00 PLUS KIT........ 166.00
PANEL KIT....£302.77 £167.00 - £280.00 TOTALKIT.... £22a0C TOTAL KIT...£291.00
PRE-VENEERED CABINET NOW AVAILABLE. Caniage charge extrz on all kits

If you would like further details please send £1.50 for 36 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

I.P.L. Acoustics, 2 Laverton Road, Westbury, Wiltshire, BAI3 3RS. Tel: 0373 823333

TBANDOR| [ ==

MINIATURE LOUDSPEAKERS
THE SOUND OF EXCELLENCE

VAR S
ya

N/

BANDOR ALUMINIUM ANODISED CONE DRIVERS
1.3 grams moving mass. 35 YEARS EXPERIENCE

NEW PRODUCT

BANDOR LINE 20’
and
BANDORLINE ‘30’
TRANSMISSION LINE KITS.
M.D.F. CUT OUTS (Flat Pack)
150Hz Cross Over
CABINETS DESIGNED BY
(© G.EBOWMAN

This is one of the most famous American tube amps ever made.
Rated at 35 watts per channel, it uses 4-E134's, 1-GZ34 and two
7199's. This very reliable amp is great for those who wish to modify
parts or use it just as it is. Bias is easy to adjust, and the unit can
switch between mono and stereo. The output tubes can operate at
65% of their capaciry, and the filter caps at less than 85% of their
rated voltage. A true classic.

Dynaco, Sherwood, Scoftt, The Fisher, Mcintosh, Eico,
Harman-Kardon, Heath, Altec, Stromberg-Carlson

»
y Free technical sheets )

Design & Development | | '(
Studio RPN
11 Penfold Cottages, N/
Penfold Lane, Holmer '
Green, Bucks. HP15 6XR
Tel: (0494) 714058 ~

Prompt [nsured Delivery. Vintage Parts Available on Request
Looking for a particular piece of vintage equipment ?
Send Us Your Requests.

FAX: (604) 876-5876

P.O. BOX 147, STATION A, VANCOUVER, B.C.
CANADA Vé6C 2M3

I L R |
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'MEASURED PERFORMANCE '
{IPL’s S3s are a transmission line
loudspeaker venting low bass from a
mouth at the bottom of the cabinet. This !
makes measurement difficult, since to get
| output from this port to integrate with the
midband and treble you need to be well
back from the front of the cabinet, but
| here you tend to suffer room reflections
| badly.

The response was taken far enough
back to get the effect of low bass, albeit
not integrated as well as it would be in the

| listening position, but not too far back that
unwanted reflections appear. Through the
midband and treble the IPLs are very
smooth, the small fifc in the upper midband
should help to push vocals out of the box
and, apart from this, the response is flat
| right up to the |6kiHz band.

The S3s are quite sensitive too,
producing an above-average 87.5dB for a

| nominal watt measured at |m. This means

that they will go loud with relatively little
power, suggesting that amplifiers in the
region of 20-40 watts should be ideal.
Their high overall impedance of 11Q
confirms this, showing that the S3s will not
demand much current to drive them
| either. Neither are they reactive, since
from 200Hz upwards their impedance
l characteristic is almost flat, suggesting that
good results could be obtained from
feedbackless amplifiers which are affected
by the load they drive.

The IPL S3s are well engineered to

|give a fiat, well extended frequency
[response and provide an easy load for
almost any amplifier. This, along with their
price, makes them appealing to a wide
audience (DIY skills excepted) - and they
l sound pretty good too. DB

Frequency Response

12 20k

Impedance

\; s (1
S A

High overall impedance

0
0.5 10 20 50 100 Tk 20k
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include a drcurt diagram, schematic and a
photograpn to ensure that disasters don't
happen.

Once all of the intermal guides fo- the
transmission fine and the cabinet Dafles
have been glued into place the crossove-
needs to be mounted. | fed the wires
from the crossover to the drve units
through the internal damping cads and
then out through the cut-outs in the front
baffle.

Finally, if you're sure that everything s
installed correctly, the other baffle can be

glued into place. A
heavy weight should
be used to hold this
firmly in place and the
cabinet left to dry.

Meanwhile, the
stand can be glued
together. This came
undrilled, as did the
gnlles, presumably
because not
everyone will want to
fit spikes to the stand
or grilles to the
'speakers. The stands
should be filled with
sand once they are glued up and thick
carpet tape used to seal the hole to
prevertt it escaping.

The rest of the construction was all
quite stra ght forward. The front and rear
of tne cabinets can be lightly sprayed
black and the sides and top, which are
pre-veneered, polished to a high shine.
Thin sirips of adhesive veneer are
supdlied 1o cover the bare MDF ends
that show on the top. The result i1s a very
professional looking foudspeaker. Now
let’s hear what it sounds like.

SOUND QUALITY

Plugging-in after five hours of sweat and
toll, hearing them work first time - and
sounding better than you expected - 1s a
thril. The feeling of satisfaction you get
from successfully completing a project like
this makes the effort worthwhile. For just
£250 you get a day's worth cf DIY,
followed by countless hours of listering
pleasure.

The new IPL S3s have a love'y lisht,
fast sounding midrange that clearly etches
female vocals into the soundstage. Aimee
Mann had a large, spacious atmosphere
around her and the bass lines we-e solid,
rhythmic and deep. ‘Put Me On Top' has
a nch, flowing bass line that was “ree frcm
overhang and fast enough to keep t me
with the rest of the music on the S3s.
This gave them a good founcaticn upon
wh ch to ouild.

The S3s now use the same SEAS
tweeter found in Heybrook’s Quartet
loudspeakers and, similarly, they nad a
sweet and spacious quality that you only
get from really good soft domes
Unfortunately, again like the Quertets,
they don't really image that well, the
members of the band could only be
vaguely placed with any certainty, but the
soundstage was both wide and reatonably
deep, givmg a large room-filling sound.

The heavy, pre-veneered boxes, with
plenty of intermal bracing, thanks to the
transmisson line, are very inert. Even at
high (party) levels, box colouration was
virtually undetectable.

The $3s are a lively loudspeake-, they
resolve a wealth of detail and play it with

energy and enthusiasm. They are involving

when | was writing this article | had
them plaving in the background and
constantl/ found myself turming around to
dsten to what they were doing - a zing
from & metal guitar sting or vocals
sounding more open and transparent
than | remembered, catching my
attention They aren't intense, but they do
Involve.

Grant Lee Buffalo once agan sounded
superb. This is a fine recording, real
atmosphere and good acoustics to be
found on most tracks. The sharply
focused guiars, underlying kick drum and
shgntly coarse vocals of Grant Lee Phillips
all combmned perfectly to give an engaging
and musical presentation.

The S3< had a good amount of slam
too, with The Blue Aeroplanes’ ‘Broken
and Mended". They filled the room with
powerful drumming, squealing electnc
gurtars, and the half spoken, half sung
vorals of Gerard Langley.

Ultimately, these speakers don't have
the holograpnic projection of the better
quality Btish loudspeakers, or the precise
imaging, oui those qualities tend to cost
three or four times the asking price of the
S3s. If yeu can do a little neat soldering,
and some simple woodwork, you'd be
da‘t not to consider the S3s. They're fun
to build, are well designed and sound
super.

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



AUOI0 NOTE AUOID COMPONENTS PARTS
& PRICE LIST.

We have decided to offer a range of the ultra
high quality compenents used in most of the
Audio Note amplifiers to the disceming “do-it-
yourseft- valve amplitier enthusiast. These
components include speclally made valve
bases, paper in ol signal capacitors, copper &
silver foil signal capacitors, Black Gale graphite
esetrolytic capacitors, acid/corrosive-free sitver
solder, audio output transformers, valves and
many other useful bits for upgrading old or
constructing new vatve amphifiers.

All prices are excluding Vat, which, if you live
inside the EEC will be added to your purchase,
alter the adaition of postage and packing costs.

We accept VISA. Mastercard, Access, Oiness,
and Amex_ to pay this way, we will need your
address, card no. with start and expiry dates,
you can also pay by bankers draft, Eurocheque
of cheques drawn on a UK bank account.
Please note that there is a minimum charge on
credit card transactions of £20 00

Delivery is normally about 7 days from receipt
of cleared funds, but piease allow up to 60 days
for some items, if not stock at the time or order.

1 any of you reading this have pessession of
any books which contain information relevant to
the subject of Audio Design and which would
be useful to share with others, please et us
know efther by fax or telephone. There is an
award of £20.00 (payable in valves or other
bits, post free) to anybody who sends us a baok
which contains usefu! information about valve
amptifier design or theory.

Clrcults, Valve Dats & Basic Technical
Information.

1 you would like some suggestions to base a
future project around, then we shall be happy to
provide you with a circuit pack containing good
circuits like ONGAKU, KEGON/KASSAI, NEIRO,
GAKU-ON plus several other power amplifier
circuits and the M7Tube pre-amplifier, which is
the best pre-amplifier circult we have come
across. Just send a stamped self addressed A4
size envelope, together with £5.00 in small
denomination, of if you live outside the UK a
USS$ 15.00 in $ bills will do, please do not send
International Response Coupons or
International money orders, as they cost more
to cash than their value.

We can also supply a set of data sheets for the
most commony used vatves, ECCB2, ECCB8/
6922, 12AY7/6072A T02512AXTWA/ECCS3,
B6SN7, 3008, 211VT4C, 845. EL34/6CAT, 243,
6X4, 5U4G, GZ34/5AR4, ELB4/6BQS, 6V6GT,
6L6G, 5881/6L6WGC/KT66. Again send a
stamped seff addressed A4 envelope together
with £4.00 in small denomination stamps of i
outside the UK another US$ 10.00 will suffice.

Sinca nothing reatly exists which gives a
reasanable background 1o the subject of valve
amplifier circuit design, Guy Adams and | have
written and assembled a number of articies and
extracts from old bagks which give some
background to the sublect, do not expect to
become an instant expert, but it will serve as a
usetul reference, for the beginner as well as the
mare advanced, we have expandag this info-
pack to Include even more usetul information,
so it you have already bought the old pack, just
send £2.00 or US$ 5.00. For the full pack a
small charge Is required, this time £7.00 in
small denomination staps with a stamped
addressed envelope, o oulside the UK, please
send US$ 25.00.

We do accept a UK cheque or bankers draft in
Pound Sterfing for the above charges as well

SOUNO PRACTICES.

f you are seriously interested in the subjest of
vatve amplifier design, without the usual
preconceived notions of what is "good”
amplifier design and technology {the traditional
view, which has brought us the blessings of the
transistor amplifier, has obviously disqualified
Rself quite monumentally), then SOUNO

PRACTICES is the magazine to read, here you
will find articles about design parameters, OIY
articies for amplifiers and spaakers. reviews of
new and old. In other words the very subjects
that nane of the selfserving, advertising led
traditionai press wilt touch as they do not
enhance the busingss of their normal
advertisers. You can buy SOUND PRACTICES
from us at £5.00 per copy {there are currently 4
1ssues available) or by subscription from
SOUND PRACTICES P. 0. Box 13302,
Alexandria, VA 22320, USA. A reguiar modern
world bargain, and there are practically none of
those in Audio today. With encugh subscription
support SOUNO PRACTICES may just bring
about the “sound practices” that the hi-fi
industry has abandoned for 50 Jong. So get a
subscription!

OUTPUT TRAKSFORMERS.

Specifications .

PP & Push-Pull. PPP = Parallef Push-Puil. SE =
Singlg-ended. PSE = Single-ended Parallel. UL
signifies 43% uliralinear taps, as a general ruie
we do not condane the use of UL-aps, as we
consider these detriment 1o sound quaitty. ~ °
Dynaco replacement.

All primary impedances are caiculated for Class
A operation the main considgration given to
maximum dynamic power transter abilily and
minimum distortion. rather than meaningless
steady state sine- o squarewave conditions.

All our single-ended output transformers are
airgappzd, and the maximum standing current
alowed before saturation is shown In column 5.

All our output transtormers have a frequency
respanse well bzyond the audible range,
typically 20Hz - 40KHz minus 1.508, all are E-
cored with high grade silicon steet laminations,
wound with oxygen-free coppes wire and
supplied with elther beil-ends or frames, both
with flying leads.

We generally overspecify our lransformers by
50% power in Push-Pull (which means that a
transtormer stated as 25 watts will aliow about
35-38 watt peaks. our singte-ended outputs are
generally over specified by 100%, which means
that they will instantaneously allow peaks of
double the given maximum power through
undlstorted.

We do not give any further technical
Information on our output transtormers, as we
do not wish (o take part in technical
competitions, our products are designed to
criterta which are and will be understood once
they are listened to!

In addition to the output transformers offered
below, we offer a design service, where we can
supply almost any requirement for wideband

whether for moving
coit cartridges, line input. phase splitter.
interstages, driver or power output, vre design
and manutacture prototypes In-house, the cost
for the paper design 1s £200.00, prototype cost
s caiculated on a per case basis. We can aiso
produce production quantities.

Sizes are given as Width/Height/Depth, where
depth 1s the depth of the coil itsa!f and width is
the iength of the core.

PAPER IN OIL SIGNAL CAPACITORS

These handmade signal capacitors are sonically
superior to any of the plastic or other paper
types we have come across. If you have never
experienced the difference that a really good
paperfoil capacitor can make in a valve
amplifier, then you really should try. Our
specially made paper/oif caps have a hte,
colour, fack of harshness and evenness of
dynamic behaviour across the frequency range,
which s guaranteed to brighten up your day!
Recommended as replacements In old and new
valve amplifiers alike (and even in the odd
transistor amplifier), and essential tor OIY
projects. In line with environmentai standards,
ail AUOIO NOTE pager in oil capacitors
ceontain only non-toxic, biodegradable
vegstable oil, the paper is spztially treated and

impregnated by a methaod that enhances
tongavitty and sound qualtly, to ensure
optiimum performance alt round.

Value DC Voltage Size Price o1.
UK vat
0.015mF 400volt  21xSmm 285
0.022mF 400volt  35x10mm 375
0.047mF 400volt  3x11mm 410
0.082mF 400volt  33x14mm 425
0.12mF  400vot  33x14mm 475
0.18mF  400voit 32x6mm 515
02mF  400volt  35x18mm 585
0.33mF  400volt  43x18mm 675
14mF  400volt  70x4mm 1435
0.0015mF 630volt  17xdmm 285
0.02mF 630voit  20x10mm 325
0.082mF 630volt  33x16mm  4.55
0.18mF 630volt  43x18mm 545
02mF  630vot S2x9mm 575
0.33mF 630volt S5222mm 725
0.39mF 630volt 5226mm 795
047mF  630volt  5226mm  8.85
022mF  1000vot 5626mm 695
0.39mF  1000voit 61X26mm 1165
12mF 1000 vot 72x40mm  16.75
0.22mF  1600volt 60X26mm 965
022mF  2000volt 70x@9mm 1155

All Audio Note paper in oil signat capacitors are
axal type. We are preparing a range of very
small picotarad value paper In ofl capacitors at
the moment in addition to the above.

The range of AUOIO NOTE paper in oil
capacitors 1s steadily expanding, so ask for
values that you do not see.

PAPER IN 0IL COPPER FOIL SIGNAL
CAPACITORS.

We are currently developing a range of paper in
oIl capagitors where instead of using aluminium
foil as in the above paper caps, we use an
oxygen free copper foil with 99.99% pure solid
silver lead out wires, these capper foil paper
signal capacitors are considerably better than
standard offerings. Secandly to “bridge” the
price-quality gap between the more standard
paper/oil caps and the Japanese handmade
sitver foll signal caps,we wilt be oftering our
own 99.99% pure silver foil signal caps, which
are pretty staggering in qualiily, even if | have to
say this myself (as { am the only one o have
heard the samples so tar) the silver foil caps
will also have solid silver lead-out wires. To
start with therg will be a few values/voltages
available.

AUD10 NOTE SILVER FOIL SIGNAL
CAPACITORS.

Best signal capacitors avaitable, quality really
speaks for ftself, used in amplifiers like
ONGAKU, KEGON, GAKU-ON and M7Tube
Siiver, handmade in very limited quantities at
Audio Notes factlity in Tokyo, Japan.

Value 0C Yoltage Price ex.
UK vat,
0.02mF 500 volt MI5
0.05mF 500 volt 346.75
0.1mF 500 volt 645.75
0.2mF 500 volt 995.75

AUD10 NOTE PAPER (M OIL RESERVOIR

CAPACITORS. Mainty for use in inductor pawer
supplies, but have other uses.
Valwe OC Size  Price Ex.
Yoltage UK Vat.

2mF 400 volt  30x40x55 mm  26.75
2mF 630 volt  35x45x72 mm  33.65
2mF 1000 voit 45x45x72 mm  41.75
2mF 1600 volt 50x70x72 mm  45.85
4mF 1000 volt 45x45x120 mm 49.95
4mF 2500 volt 70x70x120 mm265.75
10mF 1000 voit 70x100x100 mm@6.75
12mF 1000 volt 70x100x120 mm109.95
12mF 1600 voit 100x100x120 mm136.75
12mF 2000 volt 100x100x220 mm159.75

AUD10 NOTE ACID & CLORIDE FREE
SILVER SOLDER.

The best solder we have been able to find. does

not contaminate the junction. which over time
ncreases junction resistance. Used in all our
ampliiers from OTO to the GAKU-ON.

Weight/Measure Price Ex. UK Vat.
50 ,grammes or about 8 meter 1 mm diameter
19.95

1 kilo roll of 1 mm diameter 210.65

AUD10 KOTE CABLES & WIRES.
We are proud to offer the AUO10 NOTE range of
tigh qualtly capper and silver coax, speaker
and wiring cables, which, depending on the
overall price of the project will do justice to any
hi-h system. regardless of price.
Solid 99.99% Pure Audio Note Silver Wire.

Gauge Insulation Material Price per

Mster Ex. UK Vat.
0.05mm Polyurethana 16.75
02mm Polyurethane 275
1mm ML 3%.75
0.35mm ML 2435
0.6mm ML 285
0.8mm ML 375

The above solid silver wires are suitable for
inductors for speaker crossovers, both active
and passive o for internal wiring in tonearms,
amplifiers etc.

AUO10 NOTE HIGH QUALITY STEPPED
ATTENUATORS & SWITCHES,

These handmade attenuators and switches are
manufactured by a friend of Mr. Kondo of
AUO10 NOTE, and represent the best available
volume controts and switches you can usa in
your pre-amplifier, the attenuator is 48 steps
and with silver/rhodium pfated contacts/
brushes made with an array of tantalum film
resistors. The switches feature silver plated
contacts and seff cleaning action.

Price Ex.
UK vat.

Type Value

Sterec Potentlometer

[Attenuator  50KOhms 198.75
Stereo Potentiometer

[Attenuator  100KOhms 20775
2 Channel

switch 6 - way adjustable 875
4 Channel

switch 6-way adjustable  101.75

AUD10 NOTE HIGH QUALITY CERAMIC
VALVE BASES

All 0f our valve bases are of the highest
possible quality, made from steatite and using
the best metai parts from alioys which retain
their spring tension around the valve pin for
longer. They are recommended as upgrades (o
most old vatve amplifiers and should be an
essenttal part of any OIY project.

Type  Mounting Plating Price Ex.

UK Vat
4-pin UX4 for 3808
/2A3/801AChassis  Gold 825
4-pin UX4 for 3008
[2A3/801A Chassis Nickel
125
4-pin UX4 WE-type for
3008/2A3/801A Chassis Siver 1475
4-pin Jumbo 4 for 211/
VT4C/845Chassis
with bayonet Sitver/chrome159.95
5-pin UYSfor 807  ChassisGold 975
7-pin BT tor 6X4,
0A2  PCB Sttver 6.15
7-pin B7 for 6X4,
02  PCB Gold 785
7-pin BT for 6X4, 0A2
Chassis from above ~ Sitver 6.75
7-pin B for 6X4, 0A2
Chassis trom above  Gold 795

8-pin UBX for EL34, 6550,

5U4G, GZ34. 6L6G, etc.

Chassis Siiver 565
8-pin UBX for EL34, 6550,

5U4G. GZ34, 6L6G, etc.

Chassis Gold 865

9-pin B for ECC83, ECCB88,

5687, 6350, etc.PCB  Silver 385
9-pin BY for ECCB3, ECCBB,

5687, 6350, etc PCB Gokt Y75
9-pin BIA for ECCB3, ECC88,

5687. 6350, etc. etc.

Chassis from above  Sitver 4.45
9-pin B9A for ECC83, ECCB8.

5687, 6350, elc. etc.

Chassis from above  Gold 6.75
9-pin BIA for ECC83, ECC88,

5687, 6350, etc, etc.Chassis

from below Stlver
495

9-pin BIA for ECCB3,

ECC88, 5687, 6350, etc.

efc Chassis from below Gold
7.15

Topcap For 807 pentode Nickel
975

You may want to start your project with less
overall cost, and for this purpose we can offer
the following industrial grade ceramic valve
bases.

Type Mounting Price Ex. UK Vat.
8-pin for £.34, 6550,

KT66, 6L6G Chassls with bracket 145
-pin for ECC83,

ECC88. 5687,

6350  Chassis with shroud 1.85

AU0I0 NOTE SELECTED AUDIO VALVES.

QOur vaives are selected from the best avaltable
sources and are tested o the same stringent
standards that we apply In the production of our
own amplitiers. they fall into two categories,
standard production items and rare, mostty
NOS (New Old Stock) valves which are no
longer in production. We have compiled a
spacial list of the NOS items, which is available
on request, beware the valves on this list are
NOT cheap.

Standard Stock Htems,
Typo s Type  Price Ex.
UK ¥at
ECC835/12AXTWA/
7025 double trioge  2.95
EBBCC/H922/
6DJBWA/7308 doubletriode  3.95
EF86/6267/2729 pentode 245
ECC82/1 2A07
/61 89w double triode.
mil spec OS]
B5NT double triode,
UBX base 175
85L7GT double triode,
U8X base 285
6507 pantode 1.75
S687TWA double triode
very powerful  4.55
6350WA doubletriode 475
£184/6805 small power
pentode 156
£184M/BBOSWA smail power pentode,
mil spec versiond.75
6VEGT small power
pentode 245
6L6G medium power
pentode 275
5881/KTHE/BLEWGC  medium power
letrode 495
EL34G power pentode 7.45
6550/KT88 large power
tetrode 12.45
6033 powerful regulator,
ndirectly heated
triode 2465
6A57/6080 strong reguiator,
Indirectly heated
trioge 6.45
2A3 dpin dirsetly heated smail
power triode  17.95
3808 directly heated
power triods  57.95
504G HT-rectifier 325
SY3GT HT-rectifier 225
SVAGT HT-rectifier 225
GZ34/5AR4 HT-rectifier ~ 8.75
6X4 HT-rectifier, very
good for
pre-amplifiers 2.65



RESISTORS
Beyschiag

We ofter three quality levels of resistor quality,
all are 1%, starting with the Beyschlag
metaltilm, which are slightty magnetic (as are
the vast majority of other makes of metal film
resistors), but nonetheless very good sounding,
as used in all our UK-mate amplifiers. up to
quality leve! 3 {the MEISHU/P3) no-feedbatk
trnogde amplifiers.

Beyschlag 1 walt, 1% resistors up to S500KOhm,
E 0.1, above 500KOhm £0.13 each.

HOLCO.

Better sound quality can be achieved with the
H2, 1 wakt, 1% non-magnetic resistors, which
we fegard as the best “industrial grade®
metalfilm resistors available. They have one
small drawback, as they are quite fragile. and
requira careful handling, do not bend the legs
too close to the body, they may become noisy.

HOLCO resistors type H2 50PPM cost £0.36
each from 1008hm to 508KOhm, higher and
lower values are all £0.63 each.

SHINKOH Tantalum Flim Resistors.

This is deflnitety the best sounding resistors
available, forget the VISHAY, which may be ok
i high feedback transistor amplifiers, but in
our opinion quite uncomplimentary to the
qualities of real Audio Amplification (i.e.
directly heated triode amplifiers running
feedback free in single-ended Class A), this is
where you will need the tantalum film resistor
for the best results.

Up to now the tantalum fiim resistors have been
extremely difficult to get however, after much
persuasion and against a minimum quantity
guarantee from AUOIO NOTE UK, the
manutacturers have agreed to widen the range
of 1/2 watt and reintroduce the 1 watt range, I
consider this to be a major breakthrough, since
without a reasonable range of vaiues at the 1
walt rating R is pretty difficult to get the very
best out of our best circuits. As with most
handmade specialist tems.

Anyway, the 1/2 watt, 1% tantalum resistors are
non-magnetic and cost £2.06 each for all
avallable values. There is long delivery on all
values, so be prepared to wast il a value is not
stock.

BLACK BATE ELECTRON TRANSFER, High Per p

These are very few audio parts that promise a guaranteed improvement when replacing practically any other part. but this is what tho BLACK GATE capacitors
actually do. Exchanging any electrolytic capacitor anywhere in the circuit of an amplifier or in tho crassover of a speaker wili greatty improve sound quality. We
are working on some guidelines as to where, how and which types of Black Gates to use in ditferent circuits, the first such technical guidefine is available now

Single-ended Circuits.

Suggested Vaive Max CI. A Power  Prim-Sec. Impedance Size/Wnight Max.
VAT

ELB4/ECLBE/6VE 20 watts 2K6 - 4/8 Ohms 117x38:30 mm
3008/2A3/6B4G 25 watts 2K5 - 4/8 Ohms 117x98x30mm
EL34/6550/K788 30 watts 1K5 - 4/8 Ohms 115x38x35mm
2A3/684G 30 watts 1K25 - 4/8 Ohms 98x82x5mm
5881/KT66 30 watts 2K1 - 4/8 Ohms 115x88x35mm
21INT4C 30walts 10K - 4/80hms 117x98x100mm
21INT4C/845 50 walts 10K - 4/8 Ohms 112x134x150mm
3008 50 walts 1K25 - 4/8 Ohms 135x115x125mm
845 50watts 2K5 -4/8 Ohms 137x114x130mm
21INT4C 75 watts 5K-4/8 Ohms 137x115x145 mm
New SE Product

€L34/8550/XT88 20 walts 3K - 4/8 Ohms 117x98x32 mm
6L6G 30 watts 3K - 4/8 Ohms 115x98x35 mm
Push-Pull Circuits

ELB4/ECLBE/SVE 15 watts 8K - 4/8 Ohms 80x67x€EB mm
EL34/6L6G/5881 25 watts 6K - 4/8 Ohms 88x73xED mm
2A3/6B4G/3008 30 wats 5K - 4/8 Ohms 88x75xE0 mm
KT88/6550 50 watts 6K6 - 4/8 Ohms 108x91x30 mm
EL34/KT66/5881 50 watts 3K - 4/8 Ohms 98x82xE3 mm
845 50 watts 6K - 4/8 Ohms 108x91x80 mm
Pure Silver Wired Outputs.

3088/2A3/ 684G 25 watts  2K5 - 4/8 Ohms 11 7x98x90 mm 90mA
211VT4-C/845 50watts 10K - 4/80hms 12x134x150mm 150mA

AUD10 QUALITY OUTPUT TRAXSFORMERS.

Current Price ax. UK
110ma PSE 87.00
90mA SE 91.00
180mA PSE 113.00
130mA PSE 97.00
140mA PSE 106.00
150mA SE 114.00
150mA SE 124,00
180mA PSE 151.00
180mA PSE 172.00
240mA PSE 237.00
130mA SE 104.00
140mA PSE 107.00
PP 42.00
PP 59.00
PP 63.00
PP 73.00
PPP 7400
PP 11400
SE 1,645.00
SE 1,975.00

The AUO10 NOTE stiver wired outputs listed here are designed and made in the UK, we can supply the AUO10 NOTE Japan manufactured outputs for the
ONGAKU or the KEGON, but they are exceptionally expensive, as you would expect from i@ms that take upwards from 100 hours each to maxe, for example an
output transformer for an ONGAKU costs £16,500.00.

AUDIO NOTE CHOKES & INTUCTORS.

Value Sizs
3H/1 0OmA
SH/T S0mA
10H/125mA 63x74x76 mm
10H/200mA 98x65x83 mm
0.5H/400mA
3H/2250mA for ONGKU/Cu
5H/400mA

£8x56x58mm

20H/50mA
Other values can be supplied by order, ask for quote.

AUO10 NOTE Coax Interconnect Cabies.

Type/Colour code Construction

AN-A yellow symmetrical 6N copper itz coax 1532
AN-Cred  symmetrical OFHC copper Iitz coax 2979
AN-S dark grey with yellow stripe symmetrical 99.99% silver litz coax w25
AN-V silver grey with yetlow stripe symmetrical 99.99% silver litz coax 152.35
AN-Vx silver grey symmetrical 99.99% silver iz coax 482.93

it is recommended to use the internal twin silver wires in the AUO10 NOTE coax cables as intemal
wiring cable, this is what we do in amplifiers like the ONGAKU, M7Tube etc.

Electrolytic cap: s.

Price per Sterso Meter Ex. UK Vat.

AUDIO NDTE COMPLETE KITS.

We are developing a range of compiate kits, to
grve those of you who have the ability, but do
not have the time to develop a project from the
ground, 50 to speak. In order to be able to offer
the best possible quality - price relationship the
kits we offer will be good basic circuits, with
no-frilts power supphes and components.

Kit One.

Based around the justly famous 3808 directly
heated Iriode, we see this kit 28 the introduction
1o real Audio Amplification, as it covers all the
important aspects of design necessary, Single-
Ended, No-Feedback, Class A, Oirectly Heated
Triode, to become a member of this exclusive
club of amplifiers.

Kit One has ong 3008 per channel running at
420 volts with 75mA current giving 9/10 watts
of the cleanest power you will ever hear, the
nput stage consists of a 65N7GT with a 5687
double triode driver stage running in SRPP.

The pawersupply is a capacitor-choke-capacitor
with a 5U4G HT rectifier, the heaters are AC
healed.

Component quality is similar to our Level 2
finished products, AUO10 NOTE pager in ol
signal capacitors, Beyschiag twatt 1% metatfilm
resistors, goad quality electrolytics {sorry NO
Black Gates!) and a simgle, attractive stereo
chassis in grey paintwork. Protecting cover is
extra.

Price £750.00 incl. Vat, which includes all
vaives (yes, also the 2 x 3008 needed) but not
postage/packing which to UK is
£12.00, topcover is £99.00 extra.The Kit One is
available now.

Kit Two.
Price Ex. UK vat
14.00 Kit Two features a single 6550WA Sovtek
21.00 tetrode running in Single-Ended made, yeilding
26.00 some 17 watts of pure Class A, valve rectified
33.00 HT for the output stage, stereo chassis, and 6SL
18.00 7GT Input and 6SH 7GT SRPP driver stage,
24.00 componentry and chassis as Kit One.
31,00 Price £600.00 incl. Vat, includes valves, but not
24.00 postage/packing, cover 1S extra at £99.00.
Avatlable in March '94.
Write to,
AUO10 NOTE (UK) Ltd. Unit 1, Biack C. Hove
Business Centre, Fonthill Read, Hove, East
Sussex, BN3 6HA, England Tetephone
+44 0273 220511, fax
+44 0273 731488, Oirect
Line to sales +44 0273
885511,
MAIRS TRANSFORMERS

This range relates to our finised products, mains transtormers are notoriously difficult items to offer as
the number of permutations of HT and Heater voltages are almost endless. We shall be offering a more

and s called *Improving your CO-Player” and can be obtained by sending a stamped addressed envelope to us requesting this leafiet

R is very important to note that all BLACK GATE capacitors take time to charge-up or stabilize. when first put in circuit, depending on type and applicalion this

“maturing* time can be between 100 and 300 hours.

Value Voitage

0.47mf S50volt

1mF S0vott

2.2mf S0volt

4.7mF S0volt

22mF S0volt

100mF 10@volt

1000mF 50volt

20mF 1 6volt

470mF 1 6volt

2200mF S0volt

10,000mF 80volt

4700mF 1 6volt

A7mF + 47mF 500volt - 550v surge
100mF + 100mF 500volt - 550v surge
100mF 500volt - 550v surge
220mF +220mF  350volt - 400v surge
100mF + 108mF

22mF

220mF

220mF

1000mF

2200mF

4.7mf

1mf

47mf

10mF

47TmF

100mF

6.8mF

1 0mf

22mF

47mF

100mF

470mF

1009mF

220mF

On the next page is a list of all BLACK GATE capacitors available, together their sizes. best usage etc.

BG-Type Suggested Use Price Ex, UK Vat
PK Anywhere 1.05
PK Anywhere 125
PK Anywhere 155
PK Anywhere 215
PK Anywhere 33
Standard Anywhere .75
Standard Anywhere 2455
Standard Anywhere 435
Standard Anywhere 6.35
standard Anywhere 1345
Standard PSU smogthing 234.65
Standard Anywhere 14.25
SK-Type PSU filter capacitor 86.95
SK-Type PSU filter capacitor 101.95
SK-Type PSU filter capacitor 72.15
SK-Type PSU filter capacitor 9265
350volt - 400v surge  SK-Type PSU fikter capacitor 7535
350voit VK-Type Decoupling or fitter capacitor 1885
1 6volt F-Type Low ESR version 675
1 6volt FK-Type Ultra lcw ESR version,
comparable to film caps 995
SOvolt FK-Type As above use anywhere 4395
50volt FK-Type As above use anywhere 9885
50volt C-Type For circutts with OC potential
ditterence 335
S0volt N-Series Bipolar for use In negative teedback
circuits ete 495
S0volt N-Series as above 575
SOvolt N-Serles as above 695
50volt N-Series 25 above 1375
S0voit N-Series as above 189
SOvoit Bipolar For loudspeaker crossover networksg.95
Sovolt Bipolar as above 10:85
SOvoit Bipolar as above 1745
50 voit Bipolar as above 2785
16voit BG-N Type For super low noise PSU ‘s 2465
16volt BG-N Type as above 2895
SOvolt BG-N Type as above 9995
100volt BG-N Type as above 42335

Lastly, we can supply a range of more modestly prices components, still good qualrty, but more industnal grade, if you like.

range as opportunaties arise.
Primary Voltag S dary KT Ings § dary Heater Price Ex.
Windings UK Vat
Ov/100v/110v/120v - Ov-230v at 350mA Ov-12.6v at 1 Amp 34.00
Ov/220v/230v/240v - 3.1 5v-0v-3.1 Svat 4 Amp
120071 10V100v/0v  Ov - £30v at 0.4 Amp Ov-126vat1A 41.00
Ov/1 O0v/11 Ov/1 26 3.1 5v- 3.1 Svat 4 Amp
0v/1 00v/11 Ov/1 20v Qv - 490v at 40mA 126v-Ovat1 5A 26.00
OvA0OVA10vA120v  Ov- 6.3v at 300mA
OvA00v/1 10v/120v  310v-244v-0v-244v-310vat  3.15v-Ov-3.15v at 4.5 Amp 7250
OvA00vA10v/120v - 320mA 12.6vat 1.5 Amp
120v/110v/100v/0v  Ov-920v & 160mA 0-10v at 4 Amp, Ov-6.3v at 98.00
Ov/100V/110v/120v  150v-150v at SOMAT.5A.  Ov-Svat25A
120v/1 10v/1 10v/0v  390v-Dv-390v at 200 mA 3.15v-Ov-3.15vat 1 2Amp, 7v 86.70
v 0oVt
ov/t 20v1 70v at 50mAat 3A, Tvat3A Svat 24
120v/110v/100v/0v  425v-Ov-45v at 220mA 3.15v-0v-3.15v at 2.54 95.60
100v/110v/120v 7.0v-0v, 7.0v-0v, 5.0v-O0v  for KIT ONE or
3.15v-0v-3.15v at 750mA  “KASSAI" replica
AUD10 NOTE Speaker & Wiring Cables.
Type/Colour code Construction Price per Mona
Meter Ex. UK Vat,
AN-Q green single core 6N copper
speaker wiring 6.85
AN-B blue white writing double strand. s
creened 6N speaker 1234
wirs
AN-L blue black writing double strand, Screened
6N Iitz copper 231
speaker wire
AN-SP silver single core 15 strand
99.99% liz 106.38
silver speaker wirs
AN-SPx sitver single core 20 strand
99.99 % litz 382 .98

siiver speaker wire
PTFE Insulated Silver Plated (z0pper Wires.

We can also provide less expensive wiring wires for hard wiring circuits, these PTFE insulated silver
plated copper wires are 19 strand of 0.15 mm wire and come in brown, black, blue, pink, red, green,
orange, violet, white and red/white, they cost £1.60 per meter in any colour

Tel. +44 0273 220511
Fax. +44 0273 731498
Sales +44 0273 885511 T S—



AMPLIF

IER - PART 2

Andy Grove - our in-house designer - builds a phono head amplifier for the
enthusiast, while Robert Wilson listens.

The first, introductory part of this project,
published in Supplement Noé
accompanying the December issue, was
structured around a basic prototype
phono stage. In this second part we
decided that the final design deserved to
be a little more complex, since the
increase in price was likely to be
acceptable to most readers. As a result
two Integrated Circuits (silicon chips) are
used in this final version to give better
network isolation and improved
interfacing.

To make the project more suitable to
experimenters, we also decided to use

chip sockets, which are frowned upon,
rather than surface mount devices.
However, having chosen the most
suitable IC for your own purpose - MM
or MC - it is advisable, ultimately, to use a
surface mount package for best sound
quality.

The original purpose of this project
was to provide a very low noise preamp
for moving coil cartridges, since most MC
stages hiss audibly. However, by using
sockets, an |C suitable for MM cartridges
can be plugged in as an attemative. This
broadens the project's appeal and gives a
lot of scope for experimentation.

CIRCUIT DESCRIPTION

The phono stage uses two Op-Amps as
gain blocks, with a passive RLAA.
equalization network placed between
them. This configuration isolates the
sensitive network from the outside world,
avoiding any interference.

ICI is configured to have a gain of
561;1C2 has a gain of 23, but there is a
loss of about -20dB (the signal is reduced
by ten times) through the equalization
network, so the overall gain is
approximately [300.

Rl is the cartridge loading resistor.
Here it is set at 100€2, but some moving
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PHONO HEAD AMPF

3 >

e din, " -
M.C. Phono Stage £ Y E )
R3 -
56k R8 -~ "y &
33uF 25v + ) ‘
|~ 0.1u polyester =3
R4 _"\/V\/'._ 33&': z?ve:ler
P 100k +15V_A4 P
S &
> ¢ 2200
c
) B 220
Rl BT 3305 25v + s C2] G3) C4] C5f 33uF 25v +
IS-V 0.1u polyester D i 2 T 1((‘)]09 ?O.IU polye;u::) or
cs'[ '[ cs =15V 7
22n 820p
=7 A C20C5 220 L -i_ ov
R1 109 to 100 depending on cartridge 6.8n °
C1 100uF to 470uF depending on required bass
rolloff
Power Supply
Reg. |
iomns ] I =
C 12 e 41
ov
Crage
I oo s L
{_Mcrouis | -
Reg. 2
Parts List
R2 10-100 G0 6.8nF
AAN 100 C8.ovves 820pF
56k [COM W 2.2uF
Input . 100k CIHO/11..2200uF/35V
5 Output g?,sgt C12/13..470uF
..100 ICH AD797
2.2k IC2...cc.. AD743
Op-Amp used as a .220 Reg.I.....MC78L15
R1 non-inverting 22k Reg2....MC79L15
gain block. BRI ... DFO8
@ 1 OOpF-470uF 2 x 33uF/25V + O.1uF
. 22nF polyester for each IC.
Gain = (R14+R2)/R1 Ch. 22nF

coil cartridges prefer lower impedances,
sometimes as low as 3€2; check your data
sheet and experiment for best results.

The circuit shown is for moving coil
(M.C) cartridges. If you have a moving
magnet (M.M.) cartridge, reduce the gain
of ICI by changing R3 to 5.6k You will
also need to change the loading resistor
to 47k and put a capacitor of around
I 00pF across the input. Again, a little
experimentation will allow you to
optimize the circuit for your cartridge.

Cl gives a lot of D.C. feedback to
eliminate any D.C. offset at the output of
ICI, which would be amplified by I1C2,
possibly causing it to latch up. Cl also
determines the low frequency rolloff. A
larger value of up to around 470uF will
extend the bass, but it will also allow
turntable rumble and record warps
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through in all their glory, causing severe
core flap with reflex loudspeakers.
Reducing the capacitor to |00uF or even
47uF will eliminate warps and give a
lighter, faster bass quality. Try different
values and assess the trade-off of bass
depth against cone flap, bearing in mind
that cone flap won't be a problem with
seaied-box (infinite baffle) loudspeakers,
nor will it occur with power amps that roll
off at low frequencies.

Cl needs to be a high qua'ity
component because it is in IC|'s feedback
loop. Even super-quality electrolytics like
Black Gates only cost a few pounds for a
small component such as this, so it is
worth the extra expense if you have a
decent cartridge.

Next is the equalization network itself.
The components used here must all be

high precision components or the
accuracy of the RIAA. curve will be
compromised. The values given here have
been carefully calculated and if high
precision resistors and capacitors are used
(1% or better) the RIA.A. equalisation
should be accurate to within +/-0.1 dB!
You will notice that there are resistors
and capacitors paralleled up all over the
place in the network. This is to get
specific, non standard values by using
more or less standard components.

IC2 is simply an output buffer with a
gain of 23. There is a 220Q resistor on its
output (R9). This helps the op-amp
remain stable when driving capacitive
loads, such as cables. C9 stops any D.C.
from reaching your power amplifier, even
under a fault condition. RI0 ensures that
the output is always held at OV D.C.



Hart Audia Kits and factory assembled units use the very best
audiaphile camponents in circuit designs by the renowned John
Linsley Hood fo give you unbeotable performonce and
unbelievable value for maney. We hove alwoys led the field for
easy hame consiruction to professional standords, even in the
sixties we ware using easily ossembled printed circuits when
Heathkit in America were still using tagboardst. Many yeors of
experience and innovatian, going bock ta the eorly Dinsdale and
Bailey clossics gives us incomparable design expertise in the
needs of the home constructor. The current range of Hart kits is
designed to give you the importont core components of a system
as a maikching ensemble of audia excellence

1100 Series. LH80W "Audio Design” Mosfet Power Amplifier.

Another masterpiece from the drawing board of John Linsley
Hood and another opportunity to give o system mega sound
performance for only a few hundred pounds cost. A hast of
advanced features, in the hands of the skilled designer, give this
amplifier a perfarmance that really is only equalied, not
exceeded, by the 4 or 5 figure price tagged exotica.

As always with a HART kit you have the pleasure of building
selected, state of the art equipment, allied to the knawledge that
your money has all been spent on quality components, you save
all the costs of building and testing, plus the dealers margin an
top of these by doing it yourselft.

Ta give an idea of the measures token to achieve uitimate quality
ond linearity in this amplifier each of the four output devices is
only called upon to work at one NINETY-SIXTH part of its ultimate
power rating.

We are proud to offer this latest John Linsley Hood masterpiece, the
flagship of our range, which we believe is Iruly the ultimate design
for the perfectionist, combining os it does the best circuit design, the
best engineering and the best components, surely the only recipe for
REAL sound fidelity. The HART KIT concept also makes it possible to
build an amplifier with the facilities YOU want and we offer no less
than three variotions with options on the basic theme to suit your
needs. One of these versions will, we feel sure, cater for your
requirements. Should your requirements change at a later date then
upgrades or alteration o a differant version are no problem, iry
doing thot to your High St store amplifier!.

The Standard version has a passive input selector circuit with Alps
Precision low-noise volume and bolance conlrols, switchable CD,
Tuner and Pre-amp inputs and an optional sterec borgraph output
level display. The 'Slave’ version has sterec power amplifiers and
standard power supply. The 'Monobloc' version again hos the
standard power supply but since it is only driving one power
amplifier higher than normal output power is achieved with total
channel seporation. The slave and monobloc versions enable very
sophisticated bi-amping and active crossover systems to be
constructed.

K 1100 Complete STANDARD Amplifier Kit, two power amplifier
channels ond one power supply module, direct input possive signal
selector stage, Construction Manual and RUH1 1 Reprint.

SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY£395.21
A1100 Foctory Assembled £499.21

K1100S Complete SLAVE Amplifier Kit, as above but without
passive input stage.

SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY£333.62
A1100SC Factary Assembled £422.62

K1100M Complete MONOBLOC Amplifier Kit, consists of all
ports for one power amplifier

channel and one power supply module and all chassis ports.
SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY£261.20
A1100M Factory Assembled £329.20

All HART kits are designed for easy home construction fo the very
highest standords, and can be built by anyone of averoge
manual ability. If you are still not convinced how easy it is to
build it yourself with o HART kit you can order the Instruction
Monual to read for yourself and we will refund the cost when you
buy your kitl.

PROBABLY THE LAST VINYL PREAMP YOU EVER

For those who love the vinyl medium the listening
pleasure can only be enhanced by using the very
best phono preamplifier available. The Hart range
of phono preamps feature a special shunt
feedback circuit topology and are designed by
John Linsley Hood. This circuit format gives
audibly superior sound to the standard series
feedback system normally used and gives o
performance that will exceed or equal that given
by the best of the mega priced offerings.
Our range includes units to suit
everyone from the occasional user to

Hart Audio Kits - Your Value for

Money Route to Ultimate Hi-Fi

2 Penylan Mill, Uswestry, Shropshire, England SY 1U YA
phone Uswestry (U691 ) 6528544

the serious audiophile. All can be changed to suit maving cail or
maving mognet cartridges ot the flick of a switch.

K 1500 Series. This is an integrated circuit version of the shunt
feedback concept, using so litle power that it may be run from
botteries. An ideal *first kit" project as it is very simple to put
together and no moins voltages are involved.

K1500 Complete Kit With Full Instructions

{Bottery Powered) £73.76
A1500 Foctory Assembled £118.76

K 1450 Features a tolally discrete component implementation of
the Shunt Feedback concept. Audiophile grade components
fitting 1o an advanced double sided printed circuit board make
this a product at the leading edge of technology that you will be
proud to own. Nevertheless with our step by step instructions it is
very easy and salisfying to assemble. Due to the higher current
consumption this unit is powered by our mains driven K1565
Audio Power Supply, itself an advanced piece of technology in
a matching case. This supplies the superbly smoothed and
stabilised supply lines needed by the preamplifier and features o
fully potted Hi-grade toroidol transformer along with a special
limited shift earth for hum free operation. Suitable for all moving
coil and moving magnet transducers this unit is especially
recommended far, and will extract the very best from the modern
generation of low autput high quality transducers.

K1450/1565X. Complete RIAA Phono preamplifier, Power
Supply and power connect
cable Kit form £196.29.

1450/1565X Factory assembled & tested. £285.29.

ALPS PRECISION LOW-NOISE STEREO POTS

Now you can throw out those noisy ilkmatched carbon pots and
replace with the real hifi components only used selectively in the
very top flight of World class amplifiers. The improvement in
track accuracy and matching really is incredible giving befter
tonal bolance between channels and rock solid image stobility.

On the motorised versions the Sv DC drive motor is coupled to
the normal control shaft with a friction clutch so that the control
can be operated manually or electrically.

Our prices represent such super value for pots of this quality due
to large purchases for our own kits.

MANUAL POTENTIOMETERS

2Gang 100K Lin

2-Gang 10K, 50K or 100K Log

2Gang 10K Special Balance, zero crosstalk and
zero cenire lass

£15.67
£16.40

£17.48

MOTORISED POTENTIOMETERS

2-Gang 20K Log Volume Control £26.20
2.Gang 10K RD Special Balance, zero crosstalk and less than
10% loss in centre
posifion £26.98

HC80 Replacement Cassette Head.

The excellent performance of modern cassette recorders depends
totally on the quality of the R/P head. Even the slightest amount
of weor can impair the frequency response and distortion levels.
Our HC8O is a top quality head from one of the foremost
manufacturers in Japon. It is easily fited to mast standard stereo
recorders (except Sony) and will ransform the performance over
a worn head. Only the fact that we buy these in vast quantities
enables us to offer them at the amazing price of only £11.70
each or 2 for £17.60.

SPECIAL OFFER

PRECISION Triple Purpose TEST CASSETTE TC1DD.

Are yau sure yaur tape recarder is set up to give its best? Our
latest riple purpose fest cassette checks the three most important
tape porameters withaut test equipment. |deal when fitting new
heods

A professional quality, digitally mostered test tape at a price
anyone con afford
Test Cassette TC1DD Our price only £10.99.
DISK-COUNT Clossical CD's.

Top quality, Full Digital {DDD) Compoct Disks of the great classical
favourites. Like everyone else we didn't like the ideo of paying silly
prices for CD's. After a long search we have now locoted a source
of top quality classical recordings of prices that moke you suspect
the quality - untif you try theml Send for our list of fifles.

TECHNICAL BOOKSHELF
Modern Books. Selected to represent the state of the art today.

"THE ART OF LINEAR ELECTRONICS."

J.LLinsley Hood.

Just Outl Hot Off the Press, the definitive electronics and audio
book by the renowned John Linsley Hood. This 300+ poge book
will give yau an unparalleled insight inta the workings of all
types of valve and salid state audio circuits. leorn how 1o read
circuit diagrams and understand amplifiers and how they are
designed fo give the best sound. The virtues and vices of possive
ond active components are examined and there are separate
sections covering power supplies and the sources of noise and
hum. As one would expect from this writer the history and
derivation of audio amplifier circuitry have an entire chapter, as
does test and measurement equipment. Copiously illustrated this
book is incredible value for the amount of information it contains
on the much neglected field of finear, as opposed to digital,
electronics. Indeed it must be destined to become the standard
reference for all who work, or are interested in, this field.

SPECIAL OFFER. With each book purchased you may request
a FREE extended index, writlen by the Author, exclusively from
HART.

0-7806-0868-4. £16.95

Don't forget most of our kits have reprints of articles by John
Linsley Hood that you can purchase seporotely.

"THE LOUDSPEAKER DESIGN COOKBOOK" Vance
Dickason. {4th Edn.)

All the information you need to build the loudspeaker system you
have always wanted but could not afford. Easy ways to pick the
exact box size, the ideol drivers, and the correct way to feed the
music ta your new super loudspeaker system. Over 140 poges
pocked with important design data.

1991. 152 Pages.
09624-191.76 £19.97
"THE ART OF SOLDERING"

R. Brewster.

Absolutely essential reading for anyone who ever picks up o
soldering iron. Written from knowledge gained in a lifetime in
the field, this is the first book ever solely devoted to this essential
and neglected skill for all electronic enthusiasts. Covers
everything from the correct choice of soldering iron and solder to
the correct procedures 1o fallow with many illustrations and
proctical exercises.

0-85935-324-3. £3.95

Glassics from the "Goldern . (c ge"

"THE WILLIAMSON AMPLIFIER."

D.T.N.Williamson.

In April 1947, Williamson's power amplifier, using excellent-
quality push/pull output valves, o special output transformer,
and a highly filtered power supply, became an overnight
success. The author takes the reader deep inta his design
considerations, offering practical advise on how ta build the
units plus concise insiructions on setting up the new
amp. A cult classic.

1947, Reprinted 1990. 40 Pages.
0962419184 £4.95

LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION. G A Briggs This easy-to-read classic, last
revised in 1949, infroduces the reader to concepts such as
impedance, phons and decibels, frequency response, reponse
curves, volume and walts, resonance and vibration, cabinets
and boffles, horns, room acoustics, transients, crassovers,
negative feedback, Doppler and phase effects, and much more.
A provocative survey of the right questions about sound
reproduction.

1949 Reprinted 1990. 88 Pages

09624-1913.3 £6.95

Send or phone for your copy of our FREE list of these and many other Kits & Components. Enquires from Overseas customers are equally welcome, but PLEASE send 2
IRCs if you want q list sent surface post, or 5 for Airmail. Ordering is easy. Just write or telephone your requirements to sample the friendly and efficient HART
services. Payment by cheque, cash or credit card. A telephoned order with your credit card number will get your order on its way ta you THAT DAY.

Please add part cost of carriage and insurance as follows: INLAND Orders up to £20 - £1.50, Order over £20 - £3.50. Express

Courier, next working day £10. OVERSEAS - Please see the ordering information with our lists.

QUALITY

AUDIO KITS

24hrs. SALES LINE
(0691) 652894

INCLUDE

ALL PRICES

UK/EC VAT




We checked several op-amp types for
their sound quality and noise. For M.C.
the best combination was ICI as AD797
and IC 2 as AD743. This combination
gave a very crisp and detailed sound, and
low noise, but these ICs are quite
expensive. Also, the AD 797 would not
be suitable as a front end for M.M,, as |
shall explain.

Although these chips are relatively
expensive, you can literally plug in any
good op-amp which has a 74| type
pinout. | tned TLO71 and SSM213 1, but
neither had the focus of the
AD797/AD743 combination. Others to
try are OP37, NE5534(!) and OPA604,
although with these ICs you may suffer
from notse on M.C.

The power supply is very
straightforward. There is a centre tapped
transformer and a full wave bndge
rectifier to give a raw supply of +/- 20V

MEASURED PERFORMANCE
!The bandwidth of this stage has been set to
roll off just above 20kHz, such that droop
| at 20kHz is no more than -0.5dB maximum.
In practice it is a little less than this, putting
| the -1dB point out at 37kHz. The idea is to
' make sure as little unwanted information as
'possible above 20kHz gets through to
subsequent stages, to remove any likelihood
' of transient distortions. Ticks and pops
typically produce the sort of high level
supersonic information that may cause
problems, especially from the peaked-up
treble response of many moving coil
cartridges.

Down at the other end of the spectrum
[lies another consideration. Extend gain
downward to 5Hz or so, as many Japanese
designers do, and there's no doubt that
really deep bass will often be audible.
However, warp signals, which can be very
large, will also be amplified, causing cone
| flap in reflex loudspeakers in particular.
Also, drop the arm onto a record clumsily
and you'll likely slam the cones against their
{end stops. For these reasons the
| International Electrotechnical Commission
|(IEC), who set electrical equipment
standards, long ago recommended use of an
extra time constant that rolls off response
below 40Hz (-1dB point). This produces
slightly lean sounding bass in a balanced
system, but it does cure cone flap problems.

A disc pre-amp must swing quite a lot
of volts at its output if it is to possess good
| overload limits. This is generally limited by

the maximum tolerable working voltage of
silicon chips, which is around +/-15V on the
supply lines, giving around 10V rms
maximum output. In our case, the maximum
| output was 7.5V, which gives a maximum
|input of 5.7mV (lkHz), which is perfectly
| adequate for moving coil cartridges.

These days, amplifiers commonly have
lan input sensitivity of around 200mV-
| 300mV.
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with a OV earth rail. This 1s fed to two
regulator ICs to supply the chips with a
stabilised +/- |15V supply,

There is plenty of decoupling around
the ICs themselves to eliminate any
parasitic instability. It comprises a 33uf
electrolytic and a 0.|uF polyester
capacitor soldered very close to the IC
itself.

Voltage Noise or Current
Noise?

| stated earlier that the AD797 would not
be suitable for M.M. use. Why? Because it
would be too noisy. This may seem
strange because | have recommended 1t
for M.C. which 1s even more sensitive to
noise. The reason for this 1s that the
AD797 1s a bipolar input tvpe, designed
ior use with low impedance signal
sources around the [00Q mark. It has a

When the pre-amp gives 300mV out, or;
enough to fully drive a normal amplifier, it
has a high input sensitivity of 0.24mV. For
IV out, a high level demanded by some
power amplifiers, the sensitivity figure |
becomes 0.75mV, which is refatively low. So |
this pre-amp is best used with conventional
amplifiers; it doesn't have enough gain to
feed insensitive power amps direct through ‘
a passive pre-amp. If it had more gain, then
the overload margin would gc down, within |
the common constraint of 2 +/-15V chip
supply voltage.

The pre-amp was meant to give low
hiss with a low output moving coil
cartridge. To do this, it must have an |
equivalent input noise of 0.1uV or less
(using CCIR noise weighting to measure
hiss alone). The actual noise figure achieved
measured 0.09uV, comfortably within the
standard | use as acceptable for hiss to be
all but inaudible at a distance from the
loudspeakers, when a low output moving
coil is used.

As you can expect from a modern
silicon chip, distortion was negligible.f
Channel separation depends to some extent |
upon layout, but since cartridges rarely give !
bester than 30dB, there isn't a great need to
get much better in theory and this is borne
out in practice | find. In truth, poor
separation often sounds bette~ than good
separation, since it firms up centre images -
commonly lead singers. Howevar, this pre- |
amp gives a good 60dB or so separation
when built well. NK |

)

DISC (MC)

Frequency response  40Hz-37kHz
Separation 62dB

Equivalent input noise 0.09uV
Distortion 0.002%

Gain x1316

Sensitivity (300mV out)0.24mV

Overload 5.7mV inf7.5V out

very low voltage notse of 0.9nV/VHz, but
a current noise of 2pA/NHz. At low
impedances the voltage noise will
predominate. Moving coll cartridges are
very low impedance devices, having a
source iImpedance of just a few ohms,
and a load impedance of up to 10092 (Q
= ohms).

As impedance rises the current noise
of a device will start to dominate. Moving
magnet cartridges require a load
impedance of 47k - around 500 times
greater than that required for M.C. Here,
we need an op amp with low current
noise and the AD743 fits the bill nicely,
possessing a current noise of 6. 9fANHz,
whtich is about 500 times lower than the
AD797. It has a rather poorer voltage
noise of 3.2nV/VHz which is 3 times
higher. This is because the AD743 is a
FET. nput op-amp, designed to work
with high impedance circuits.

SOUND
QUALITY

While | was listening to the Cyrus amp
our engineer, Andy Groves, came In to
the listening room and asked for my
opinion of his phono stage. The front-end
used was the resident Garrard 401/SME
312, but in this case fitted with a
Goldring Elite moving coll cartndge. The
first album on the player was the B-52's
ongnal LP. It came over as incredibly
fresh sounding. The phonostage has a
very incisive quality that helps to cut
through a lot of the grunge inherent in
viny!l replay, the top end is especially
sharp and crystal clear which leads to a
very coherent overall picture with a large,
solid and well defined soundstage. Bass
reproduction was vivid, the lack of
euphonic colouration and reduction of
obvious viny! overhang leads to a vibrant,
tight and highly enjoyable sound, full of
life and dynamics. Robert Wilson

A circuit board and kit of

parts will be available

shortly - ring 071-266
0416 for further details.




TABULA RASA
LOUDSPEAKERS

“It is a rare experience to play a
track that you have known for the
better part of, say, twenty years
and suddenly, to hear new details
and information.”

(Hi-Fi World - Dec ‘93 on CT77
loudspeaker kit)

With the increased popularity of
“do it yourself”” hi-fi, Tabula Rasa
are offering an extensive range of
quality loudspeaker Kits and car
audio kits from top German
manufacturer Mainhattan Akustik.

All loudspeakers kits are simple,

fun to build, and at prices to suit

all pockets. Each kit comprises
drivers, fi'ters, connections, terminals, and all the necessary fittings

needed to complete your chosen loudspeaker, and every kit is

available with or without cabinets. Furthermore, each kit comes with a
10 year warranty as standard and will be delivered within 14 days of

confirmation of your order. For a catalogue (including price lists and a

bnef guide to speaker construction) please send £2.00 (refunded after

first kit purchased) and a self addressed A4 envelope to:

Tabula Rasa, 136 Kilnwood, Walters Ash, High Wycombe,
Buckinghamshire, Hp14 4UR, Tel 0494 565116

Checues and postal orders should be made payable to Tabula Rasa.

Trade prices available on request.

30 days money back guarantee offered
on all drivers & kits.

H

o
-

s any discerning sound

engineer will tell you, the ATC

SCMS0 and 100 are the
ultimate in accurate low distortion
professional monitoring. But what
they may not know is that self
assembly versions based on these
classic monitors are now available
from the UK’s leading speaker kit
supplier, Wilmslow Audio, ata
fraction of the ready built price. ATC
and Wilmslow Audio have worked
very closely on the cabinet and
crossover design to ensure that the
completed kit lives up to the very
high standards associated with the
ATC name. As with all Wilmslow
products, the ATCK50 and K100 kits
come complete with precision
machined cabinet panels,
crossovers, and all necessary
hardware, including

factory matched ATC drivers. Cabinet parts are machined from

high grade MDF for easy assembly and consistent acoustic performance.

ATC’s MK | Tri-Amp Pack systems are available as an option if required.

Wilmslow
A Audio V

The Result. . . ® Stunning accuracy and clarity
o Clean well damped bass
® Smooth detailed treble
e Totally transparent mid range
® Nooverdraft!!!

If you aspire to the unrivalled quality of ATC monitoring, butare
working to a tight budget, contact Stephen Leigh who will be pleased to
tell you exactly how economical these kits are. ATCK50s and 100s are on
demonstration by appointment.

Wilmslow Audio Limited, Wellington Close, Parkgate Trading Estate, Knutsford,
Cheshire, WA16 8DX, England. Tel: (0565) 650605 Fax: (0565) 650080

HEATHERLEY LTD.
CYNTRA PLACE
201 MARE STREET, HACKNEY
LONDON, E8 30E

Telephone: 081 985 1646

PRECISION WOODWORKERS & CABINET MANUFACTURERS
ESTABLISHED 1934

HEATHERLEY LIMITED
MANUFACTURERS OF SPEAKER CABINETS SINCE 1962

For sale speaker cabinets manufactured by
craftsman in various sizes and finishes made
for the trade surplus to requirements.

Set up your own speakers in professional
built cabinets and get the sound you want
to hear.

Give us aring and find out what we have gotand
the price you will have to pay you will be
surprised at the silly prices we are asking for
these cabinets.

But only while stocks last.

Phone: 081 985 1646 FAX: 081 986 0112

BADGER BOARDS

Printed Circuit Boards

Prototype-Singles-Multiple runs.
Minimum charge £15.00.
Artwork, Plotting from Schematic to
final board layout.
Send S.A.E. now for Catalogue of Kits-Boards-
Projects available. Many magazine boards
produced for individual customers.

Dept. HFW 87, Blackberry Lane, Four Oaks,
Sutton Coldfield, B74 4JF
Tel: 021 353 9326

A Sound Investment

95 Balham High Road Balham SW12 9AP

Quality Branded Names Secondhand Hi-Fi Sales Speaker
driveunits, Crossover networks, cabinets made to order.
Modifications, Rebuilds, Servicing. Project work undertaken. A
wide variety of specialist parts and accessories.

Current Hi-Fi examples. Garrard 401/301 Chasis £75 Leak
Stereo 20 valve £230. Spendor BC1 MK]1 pair D/units £50.
Tannoy 12” Dual concentric Pair inc X/Overs £POA. Part
exchange available on all listed products. Quality British Hi-Fi
examples always in stock. DIY enthusiasts........ Make your
problem our problem. Telephone 081 673 4165 Anytime. Send A4
SAE For Current Price List.
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...Home made HiFineed notlook Home made...

Andis b

Classic Stereo 25
Integrated Valve Amplifier Kit

Unusually for a kit amplifier, the Classic 25 will look more at home in your living room than the garden
shed. The elegant casework, proven circuitry and high quality components combine to form a Class A Line
intergrated valve amplifier offering exceptional performance and value for money. The kit comes with
a comprehensive 40 page instruction manual and a guaranteed fixed price completion service in the
unlikely event that any difficulties are encountered.

Price per kit £699
(inclusive of VAT and delivery onywhere in the UK)
______________________________________ =
ORDER FORM
Please send your completed order form to:  Audio Components Lid
Name Albany Court
Address | enclose cheque/postal order for Albany Road
Granby Ind. Est.
L - @@ Weyrnou!h
made payable to Audio Components Ltd. 8: I':;' E?:gzm

1 wish ‘o pay by Visa/Access, please debit my account no. S
(LTI IlT] Fax: {0305} 761 492

Postcode: Tel.
Credit Card Order Telephone (0305) 761017 Expiry date: [ | | | | G = BN

A.R.M.S.

AccousTic RESPONSE MEASURING SYSTEM

(e To make the most of
your projects, start with

ST\ the right tool.
v /

F G
* lhe ?talo
e ,"i,‘;'dt,, Hop
e p_'”"h.,‘l
Nt /
Getkonnected with
the/widest selection
of audiophile grade parts.
Send £2.85 along with
your mailing address
and Aou will receive our
11994 parts catalogue
and a $10 djscount "coupon good

an youy first order over $100.
Just imagine, with a few touches of a keyboard, being /
able to measure the Thiele-Small parameters, complete
with impedance curves and S.P.L., of a loudspeaker drive
unit, and then being able to measure the freguency
response of a correctly designed speaker system, r

“or $5 00 US. or credit card information
based on these parameters. TH E PAR-rS **catalogue pneing and discounts

with A.RM.8, all this, and more, is possible. A.RM.S CONNECTION. "

is not a kit. The package includes the hardware, . W_ -
housed in a 19" case, together with the software and A ov1SIONIoF IBENICTFRONTIERSIRIE

microphone. A.R.MS. is suitable for use on IBM PCs (or ; . 4

true compatibles) with MS-DDS 3.2 or higher. 2790 Brighton Road, Oakville, Ontario, Canada 7L6H 5T4
Further details are available upon request. Telephone (905) 829-5858 Facsimile (905) 829-5388
PRICE linc. U.K. delivery): £425.00 + £74.38 VAT.

MIT MultiCap = Wonder Cap * Kimber Kap ¢ Solo » Solen ¢ Siemens * Hoviand MusiCap
Wima » Holco » Rel-Cap » Draloric » Vishay » Caddock ¢ Mills « Matsushita « TKD « Noble

B.K.ELECTRONICS Cardasi;lz(im::r Kab:e . Déslggve;y -.té.n:dig]ucstr\}chalj' . Ck(a;\ri;u:;o . Algi;ABO"lAJ;T\"S « Elma
H ICO enuators ¢ roswi = Elna * Nichicon ¢ (30l rose . ory
Lén'ts 1,3 & 5§ Comet Way, Ruby Tubes ¢ Linear Technology * Analog Devices/PMI » Motorola ¢ Edison Price
SOUTHEND-ON-SEA,Essex, SS2 6TR. Intemational Rectifier « MagneQuest ¢ Sonic Frontiers
Tel.: 0702-527572 Fax:0702-420243 Pearl » Tube Sockets « WBT « Neutrik « Curcio Audio Engineering  Kits
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A guide to the giassier (sorry, classier) audio output valve

triodemanine and lover of botties from
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KNOW YOUR POWER VALVES

Othew i IR INOT e naZO it ibed DUt ety AHE 1S DDttt DO Thangs LRIl EDe SO O L) arld aMloN]
by The WIHLCL | e sddl 1o dite Fying Gacs Tnom 2 CHERUmEs Sreas in LSOO v :

ThErD'S A0 Sneraen Core g o i= Tanneiffe, 4 anf=apss ene Frapres mesch tae % v 5
bt G 44l tletini Al Dypss SO amtion Wit & wSman ity
shan dry Admimstesed 1 At Redd PSS N Thes Tounits they et o i ! STPIUN i !
it AL LISH 1 Be 281l £ Siriing Of misie ptich Bl ¢aeiman. Thee Su Lalit that [
Sl ¥ O I, SO . WL wehired Corspm alneiily Dot resl); - MM SNt U ey SO0 430w
Im sabey seeeT 1o The G M eSS tar tha rest of the i i e o e tree B
Rid e thes S0y chidns chie (s ; 1 i U mdnaSestaTe i s
YL et sdlved 5 'Lhe LA SUF WG L e et S tud CLI® TR
bedvoame hthrommt cary snd parkss ths rabiion I8 snreading 4o ovly W et S0 15w sragiia ¢
il pocests ol onthimibity let alone i fet itad todu i conrranitabie : LA\t At I e die Corvint et anle
e d 3w iEFRS amn greciny ™e ent - Sangencns By 1he Wir O mylire Ehet Facscioars ‘e of ©
oo 1 hoge thik viue vt wivef Tire Rl MOges. N Saie Y T e
THe Lee of tr thammidine, cragy PO STRGIRDOD 118 3 100 at 4 & I e B 10k o 4 d
gy trastit sl ) 3 1o pin Ul bradfa Acwe Yt T, et " ‘ ) i) (arhed ¢ 137t hag
Ot parest reaach I et et frally Ll AU 100 ML, Deslatsd

by Andy Grove, self-confessed single-endophile,

General Electric, Western Electric, Mullard and points East.
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iI-fi for
as little as

[And more.Or less.]

If you take your hii seriously - and we do mean seriously - this
should sound familiar.

One, you'd like totally unbiased advice on all the available options.

Two, you're not prepared to settle for less than the best your
money will buy.

Three, you feel you deserve a professional to tailor a one-off
system to your personal requirements.

Four, you expect to test drive equipment - at length — before
you decide.

And last, but not least, you'd love to have your own expert on
permanent call.

In short, you want Serious Kit.

Simply ring 061-707 4823 for access to all the above.
Plus, most of the world’s finest names in top-end equipment. And all the
experience of the UK'’s top talent in hifi system design.

Serious sound. Serious sense. Seriogs service.,

e oyor . SERIOUS KZT



KNOW YOUFR

POWER VALVES

Type 4212 Triode, STC U.K.

What a monster! Look at the
comparatively tiny 211/VT4C next to it in
the main picture. This beast can run at a
hair raising 3000V and output 70watts or
more of single-ended power, or if you are
into earthquake simulation (or VERY
insensitive speakers!) a push-pull pair will
deliver 1.4 kW! With its maximum anode
dissipation of 275wetts and a filament
which bums up nigh on 90watts just to
fire it up, the 4212 will keep you AND
your neighbours warm during those cold
winter evenings!

Type 211/VT4C Triode, G.E.
U.S.A.

This is one of my favourite power valves.
With a recommended maximum anode
dissipation of 75watts at a not so much
hair raising but definitely spine tingling
1250V, this is still a serious valve, capable
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of 20 to 27watts single-ended or up to
250watts push-pull. The VT4C is the US
military version of the commercial 21 |.
Used in the AudioNote Ongaku and
other Oriental dream machines the 21 |
gives one of the most open and dynamic
sounds | know, When using the 211 |
prefer to run at slightly lower than
maximum voltage to get a sweeter sound,
| 150V seems about optimum. With its
brightly glowing filament lighting up your
room and sublime sounds caressing your
ears you know you've reached Nirvana.

Type DA100O Triode, G.E.C.
U.K.

True British muscle, this is the Aston
Martin of audio valves. Shown here is the
stiff upper lip military selected version
CVI1219. As the type number suggests,
*his is a 100watt dissipation valve, and its
maximum rated voltage is 1000V, slightly
fower than the previous Volt-hungry
valves. With 35watts of single-ended
power and up to 300watts in Class AB2
push-pull, the DA100 is a juicy valve, but
being a low impedance type it needs a
large driving voltage to make it sing.
Similar in many ways to the American
845, another |00watter, but with a
walnut interior the DA 100 1s a very rare
valve and even used examples fetch high
prices on the underground market.

Type DO60 Triode, Mullard
U.K.

There are two types shown in the main
picture, the gorgeous bulb snape of the
earlier and more valuable DO60, and the
restraned military numbered CV1206.
Both have the odd square base like the
DAI00, and in fact the Mullard DO60
and the G.E.C. DA6O are in-erchangeable.
This is a 60watt dissipation valve with a
much more down to earth 500V
maximum arode voltage. A respectable
10 to | Iwatts of single-ended power
should be available, running the valve

somewhat below its maximum ratings.
DA&Q, like a veteran car, cannot compare
to later models for sheer measured
performance, but it is a work of art in its
own right and its rarity means that if you
own a pair you are very lucky indeed.

Type 300B triode, W.E. U.S.A.
This example is not an original. it is most
likely Chinese in origin, as onginal
Western Electric valves have legendary
status in Japan and therefore prices soar
and availability is limited.

300B 1s a 40watt dissipation valve
which can be used at (comparatively) low
voltages in the order of 350 to 450volts,
and in fact Westem Electric developed
the 300B to work at these lower voltages
for use in hom loaded cinema sound
systems. Single-ended, anything between
8 and |Swatts can be extracted,
depending on how much you want to
cane the valve. | would say that for best
sound quality about 375 to 450volts
across the valve, running the anodes at
around 36-38watts dissipation is optimum
gving around 9 to | Owatts output. 300B
is renowned for its warm, textured and
smooth sound and, if driven properly,
excellent bass and dynamics.




ORLTRA DEFLEX. A.P.T.
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ACOUSTIC PANEL

THE PAST & LISTEN TO

THE PRESENT  THE FUTURE TECHNOLOGY

PURPQOSELY DESIGNED HI-TECH SPEAKER LININGS
NOT BY-PRODUCTS FROM ANY OTHER INDUSTRY

Inside a Typical Cabinet Deflex Panels Fitted X THE F A CTS
Get the music out of your | Standing Waves are additive at some frequencies and cancelling at
system, and let your e e
Sp eakers breathe! Resonance is the mghtmare of speaker enclos;ure desxgr; and i3

: xespons:ble for most of what is normally termed

Repiaces tho eXIstmg damping material inside your  “eolouration” and “muddle’
:gsgspe:ﬁ:is quick and easy to fit. Available for any ln pra TS the soeukar encIosm‘e el
ree considerable influence over the sound of a complete |
Detlex acoustic panels have excellent performance char- & stem. If not controlled properly, unwanted
akteristics. The polymer is specially formulated to ‘acoustic output can give subjective-colouration.
orb shock and vibration, thus minimising cabinet '
:’:o o a:oes i 9:© _Speaker manufacturers have set the trend of
! T4 -fitting out enclosures with bitumen, wool, and
The surface emulation has been carefully designed to ffoam eic., in an attempt fo combat these problems.

eliminate standing waves
' LA : ﬂowevel; trying to absorb energy falls short
The energy inside the enclosure is controlled - NOT ‘in performance terms, and can muffle the sound,

ABSORBED, as in other cabinets. especially in reflex designs where air flow is
critical. The infill wool and foams move with
Independant tests on MLSSA show energy gains over 50%. Bt OULRIEETA D EELT R ITEN ST

audible.

U.K. DISTRIBUTOR  Spectra Dynamics Siave combined advanced polymer technology

with computer aided design to reduce unwanted cabinet dxstomtm to an
Th e absolute minimum. ° :

S p E AKE R Dqﬂvax panels control the energy, not absorb it, and thx;s enhance the

petformance of th. sysie;m ?viﬂxout further unnecessary damping. »

Company
UNIT 9, WATERSIDE MILL, “NEW APPROACH STUNS THE EXPERTS”
WATERSIDE, MACCLESFIELD,
o TR *BIGGEST BREAK-THROUGH IN 20 YEARS ”
one “RESULTS NEVER ACHIEVED BEFORE”
CURRENT PRICES

Standard Panels @ £7.95 each

t . “THE MUSIC IS FASTER, BRIGHTER,

Sub-woofer Panels @ £11.95 each (CLEANER; WITH DEEP, CONTROLLED BASS”
Adhesive from £3.50 (200ml)

“THE ONLY REAL CURE FOR BOX NOISE
AND STANDING WAVES”




DESIGN YOUR OWN
LOUDSPEAKER AND
CROS50VER

Dominic Baker takes a look at two computer packages that, between them, can

completely design a loudspeaker.

20 Mzl 5o
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g
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”m

The outputs of the two drivers can be combined and the crossover tuned to give the smoothest transition.

My expeniments with a large number of
loudspeaker design packages show they
are all much the same. The majonity are
bass-alignment packages: that is, they
suggest the dimensions of an infinite
baffle or reflex enclosure for a particular
bass driver. They zll rely upon the same
set of Thiele-Small parameters and the
same mathematical equations to predict
enclosure dimensions. So, they all come
up with the same answer, whatever they
cost.

The more complex and expensive
packages allow you to design isobarik
enclosures, can calculate missing Thiele-
Small parameters for you from the ones
you do have and some can even suggest
a simple crossover. But for the majority
of DIYers, all that is needed is a basic
package that gives a good starting point
from which to experiment.

BOXCALC

Baxcalc does just that. It is simple to use
ard easy to understand. It is a no-frills
design package that is as
accurate as any other. it
needs just a few simple
parameters to work, Vas,
Qts, R, etc which most
manufacturers supply on
data sheets with their
drive units.

This package is a little
unsophisticated: it
doesn't support a mouse
and the instructions are

Boxcalc’s display is plain, but
adequate. Plots of
impedance, power, max SPL
etc. can also be shown.

Continued on page 25



I ock ' A l.\WOLLATON
Tel: 081-207 4472 Fax: 081-207 5283
S XLO FOR THE HOME CONSTRUCTOR
WE B UY AND S ELL N hw, Whether you are building equipment from scratch, or upgrading
existing equipment then XLO wiring will improve the performance.
US ED AND VINTAGE Also available are the XLO chassis mount phono and the XLR
~ ~ connectors, and the speaker binding posts.
SPEAKERS, DRIVERS,
~ Cables and wires.
CAB IN ETS ’ PARTS . PRO 100 interconnect £5.50 per foot
PRO PL1000 mains cable £12.00 per foot
REF PL10 main cable £25.00 per foot
~ PRO 16P* Chassis hook up wire £1.00 per foot
SPPJAKER R EPAIRS REF 16T* Chassis hook up wire £10.00 per foot
TH E Connectors
Neutrik gold plated XLR male £6.00
w Neutrik gold plated XLR female £7.00
3 Pl XLO pro phono plugs (4 pack) £25.00
Authorzsed © Sp ecialist XLO ref phono plugs (4 pack) £44.00
XLO spade plugs (4 pack) £13.00
XLO Signature XLR chassis mount (2 pack) £28.00
N XLO Signature XLR chassis mount £28.00
M Al OR CR]&DIT XLO BNC connectors (2 pack) £16.00
CARDS WELCOM E * Note that the chassis wire is excellent for loudspeakers internal
IMPERI AL STU ]DIOS’ wiring or to replace the jumper connectors used when Bi-wire
speakers are used in single wire mode. When using the wire to carry
MAXWELL ROAD, signals of less that 100hz a double run should be used.
BOREI} IAMWOOD HERTS wWD6 1WE High quality preamps should be wired with 16T.
’ .
K WOLLATON AUDIO - TEL/FAX: 0602 284147

LANGREX SUPPLIES LTD

DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND L.C.S.

PHONE 1 MAYO ROAD ¢ CROYDON e SURREY CRO 2QP EAX
081 684 1166 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 081 684 3056
A selection of our stocks of New Original Mullard - Brimar audio type made in UK.
STANDARD TYPES SPECIAL QUALITY TYPES
ECC88 MULLARD 6.00 | E88CC - GOLD PIN MULLARD 8.50
ECHS81 , MULLARD 3.00 | ECC81 - M8162 / CV4024 MULLARD 6.00
ECL86 MULLARD 3.50 | ECC81 - 6201 / GOLD PIN MULLARD 8.50
EF86 MULLARD 7.50 | ECC82 - M8136 / CV4003 MULLARD 6.50
EL84 MULLARD 600! ECC83 - M8137 / CV4004 BRIMAR 6.50
GZ32 ' MULLARD 8.50 | EF86 - M8195 / CV4085 G.E.C 10.00 |
GZ34 | MULLARD 10.00 | 7 } AMERICAN TYPES GE. )
6SL7GT | BRIMAR 4.50| 6146B.G.E 15.00 6L6GC G.E 12.50
6SN7GT | BRIMAR 4.50 | 6550A.G.E 17.50 12AX7AGE s
T R 405 7581AGE | 1200 [BNVASE &%
6V6G BRMAR | 4 GE | 1200 50706 700
OPEN TO CALLERS MON.-FRI. 9AM - 4PM. CLOSED SATURDAY
QUOTATIONS FOR ANY TYPES NOT LISTED. =
QVER 6000 TYPES AVAILABLE FROM STOCK Access |
VISA OBSOLETE ITEMS A SPECIALITY 1 A '
TERMS C W O/VISA/ACCESS ETC... ]
P&P 1-3 VALVES £1.00, 4-6 VALVES £2.00 ADD 17.5% VAT TO TOTAL INC P+P -




Continued from page 25

basically one side of A4, but that's all you
need. It is easy to use and the graphics
are clear and intelligible. | picked out a
few drive units and optimised the
cabinets for them. Using the data from
Boxcalc | used LEAP and MacSpeakerz o
check the results - and as you'd expect
they were identical.

This is one of the cheapest packages
on the market, it is simple to use and
gives the enthusiast DIYer all he or she
might need to get started on a box
design. And it comes with a good library
of drive unit parameters already
programmed in, so the chances are you
will find the data for the drive unit you
want to use already entered.

NETCALC

This is Boxcalc's sister package. As the
name suggests, it's a network or
crossover designer. In fact, | feel that this,
if it works well, is much more use to the
hobbyist than a box designer. There are a
number of good, and easy to understand,
books around that show how to calculate

a basic box from simple Thiele-Small
parameters. However, to get a crossover
to work well, and integrate two drive
units smoothly, expensive loudspeaker
measuring equipment is a must. If this
package can successfully replace such
equipment, then it will oper up DIY
loudspeaker design to a much wider
audience.

To assess Netcalc, | decided to input
the parameters of a drive urit, optimise a
crossover for it and then check the
resuts with our measuring equipment. To
do this you have to draw in the response
and impedance curves of the drive units
you wish to use. Again, in most cases
these are supplied by the manufacturer
and entering them in is easier than it
sounds. For this bit a mouse 1s extremely
useful, since it makes the drawing process
faster.

Once you have drawn in the
response and impedance curves of the
drivers you wish to use the crossover can
be designed. There are two ways to do
this. A Standard crossover is selected by
the computer and it will automatically
compensate for impedance if you ask it

Netcalc allows you to vary the individual components of the crossover network whilst viewing the

effects on-screen.
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to. There is also a Free option, which
allows you to build your own crossover
network with individual components. |
only wanted to use a simple second
order network to start with and | also
wanted to add a series resistor to the
treble arm to level match the two units;
the tweeter | had selected was more
sensitive than the bass driver. So | chose
the Free option.

Once the basic crossover has been
constructed, it can be optimised. Pressing
the ALT-O keys does this automatically,
but it is more interesting to vary the value
of the individual components yourself,
observing the changes they have on the
response. Whilst you are doing this a
target response is displayed for you which
in this case was a second order filter with
fr -3dB being at 2.8kHz. This gives you
something to aim for with your response.

When the individual crossover
network for each drive unit has been
optimised, the net overall response of the
system can be viewed. Mine had a big
suck-out in it in the crossover region to
start with, but it is here that the package
becomes really useful. The individual
network for each channel can
now be modified to smooth the
response. You can vary each
component to put in peaks,
move the peaks up and down,
move the crossover point to get
more or less overlap, add extra
components to compensate for
lumps or dips, etc, etc. Within an
hour or so | had entered the
response and impedance for
each driver, designed the
crossover and then tuned it to
give a flat response - good eh?
The practical measurementss
showed it to be usefully accurate
too.

This is a superb package. It
really teaches you what the
effect of varying each individual
component of a crossover will
do to the response. It gives you
a good feel for how the
crossover is interacting with the
drive units - it's got to be better
than ploughing through the
equations each time you want
to make a change.

Boxcale £69
Netcalc £79

Netcalc and Boxcalc are
available from:

The Speaker Co. Unit 9,
Waterside Mill,
Waterside, Macclesfield,
Cheshire, SK |1 7HG.
Tel: 0625 500507
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LOUDSPEAKER KIT SUPPLIERS

Bandor Design & Development Studios

Il Penfold Cottages, Penfold Lane, Hoimer
Green,Bucks HPIS 6XR

Tel, (0494) 714058

Bandor Musical Drive Units cover the entire
audio spectrum with one 50mm (100Hz - 35K)
and one |50mm (20Hz - 8K). One driver covers
2/3 RD of the frequency. Crossovers 150 Hz/8K
Anodised aluminium spun cones. 1.3 grams
moving mass gives crisp transients. Good power
handling. Robust. 35 YEARS EXPERIENCE.

Tabula Rasa

136 Kilnwood, High Wycombe, HP |14 4UR
Tel. (0494) 5651 16

A young company specialising in the distribution of
loudspeaker kits, components, accessories, and
design measuring equipment from Germany,
where the DIY loudspeaker has been well
established and very successful for many years.
We handle speaker kits (with or without
cabinets), a wide range of drivers, fitters, fitter
components and accessories. Very low cable
prices. Loudspeaker designs, measurement
systems and high quality filter components also
available. 30 day money back guarantee on all
speaker kits. Send £2.00 (retumable on purchase of
any speaker kit) for our catalogue. Trade enquires
welcome.

Faraday Sound

248 Hall Road, Norwich, NRI 2PV,

Tel. 0603 762967

Loudspeakers in Concrete

Now you can build your own low density concrete
cabinet enclosure Faraday P51, Siren, PSS, FS10 ora
design of your own choice. Stunning sound. Simple
DAY skills only. Full instructions including cabinet
construction for only £10.00. Includes reviews,
photo's etc. and at least £10.00 discount off any
further products purchased from us eg. ready made
cabinets. Also £25 - £150 off any complete
loudspeakers!.

Hart Electronic Kits Led

Penylan Mill, Oswestry, Shropshire SY 10 9AF
24 Hr sales / enquiries Tel. 0691 652892

A range of Audiophile kits for 80 watt Power
Amplifiers, Tuners, Pre-Amps and Moving Coil /
Moving Magnet RIAA Pickup Preamps. Al 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.

The Speaker Company

Unit 9, Waterside Mili, Waterside, Macclesfield,
Cheshire SK1 | 7THG

tel. 0625 500507

The Speaker Company are a new company offering a
wide range of loudspeaker drive units from Audax,
Celestion, KEF, Morel SEAS, Volt and a new ribbon
tweeter. Also a wide range of assoclated accessories
for the speaker builder.

Falcon DIY Speakers

Falcon Bectronics, Tabor House, Mulbarton,
Norfolk NR 4 8]T

Tel. 0508 78272

Falcon sell kits, drive units and crossover components
and have a large range of books and back tssues of kit

magazines. Please send large SAE (34p) for free price
list.

KIT & COMPONENT SUPPLIERS

Wilmslow Audio

Wellington Close, Parkgate Trading Estate,
Knutsford, Cheshire WAI16 8DX

Tel. 0565 650605 Fax. 0565 650080

Bxtensive range of drive units and over 30 different
designs of self-assembly kit. Two ‘ATC kits now
available. Drive units include those from KEF, Dynaudio,
Audax, SEAS, Peerless, Scanspeak and Morel.
Everything required for the loudspeaker builder and
four dem rooms'to fisten to the kits in buitt-up form.
Two new kits from Morel - one 3 litre,
magnetically shielded, one | | litre book shelf.

IPL Acoustics

2 Laverton Road, Westbury, Wilts BAI3 BRS

Tel. 0373 823333

IPL supply a range of eight speaker kits using drive units
from SEAS, Morel, Audax, Visaton etc. including four
transmission fines to suit all room sizes. We aso
supply a full range of drive units, capacitors, and
cabinet accesories as well as silver plated P.T.F.E.
insulated cables.

DBS Audio

PO Box 91, Bury St Edmunds,Suffolk 1P30 ONF

Tel. 0284 828926

Sole authorised supplier of DBS loudspeaker kits
designed by Dave Bemiman. The acdaimed DBSé kit
inckides Morel tweeters and custom built woofers, plus
top quality pre-assembled crossover and components.

VALVE AND OUPUT TRANSFORMER
SUPPLIERS

Langrex Supplies Lod

| Mayo Road, Croydon, Surrey CRO 2QP

Tel. 081 684 | 166 or fax. 081 684 3056

One of the largest distributors of electronic valves,
tubes and semi-condictors in the UK by original UK

and USA manufacturers. Obsolete types are a speciality.

Telephone or fax for an mmediate quotation.

GT Audio

5 Upper Road, Higher Denham, Bucks UB9 SE)

Tel. 0895 833099

Professional repairfrestoration of all hi-fi induding classic
and vintage equipment. Supplier of very high quality
electronic components, in particular types which are
diffiault to source. Original valves available, ie. Mullard,
Brimar, GEC, GE, RCA, Sylvania etc.

Billington Export Lud.

|E Gillmans Trading Est, Billinghurst, Sussex RH 4
9E3

Tel. 0403 784961 or fax. 0403 783 519.

Billington Bxport 11d. are one of only two or three
suppliers of obsolete cathode ray tubes in England.
DG7-32, DG7-36, and 3WP| . Data can be sent on
request with any valve or cathode ray tube order.
{rinimum order £5000)

PM Components

Springhead Enterprise Park

Springhead Road, Gravesend,, Kent DAI| 3HD
Tel. 0474 560521

Suppliers of Shuguang Golden Dragon valves amongst
others.

Sowter Transformers

EA Sowter Lud

PO Box 36, Ipswich IP| 2EL

Tel. 0473 2193901252794

Output and mains transformers for GEC KT88 circuits.
Can also make any other transformer to order. Send

YOU CAN ADVERTISE IN THIS SECTION FOR ONLY £20.

CONTACT CAROLINE KNOTT ON:
071 - 266 0969.

SAE for lists and data

Chelmer Valve Company

130 New London Road, Chelmsford, Essex
CM20RG

Tel 0245 265865 Fax. 0245 490064,

Supplier of premium range of audio valves, cther
valves and components also available. (Please see
our ad on inside back cover of this supplement).

COMPONENT SUPPLIERS

Audio Components Ltd

Albany Court, Albany Road, Granby Industrial
Estate, Weymouth, Dorset, DT4 9TH

Tel. 0305 761017 Fax. 0305 761492

Audio Components supply the Audio Innovations
Classic 25 Kit Ampiifier. This valve Line Intergrated
design offers 4 line inputs, a tape loop and 25
watts of Class A power in an elegant,
domestically fiendly casework. t comes with a
comprehensive 40 page instruction manual and
a guaranteed fixed price competion service
should any difficutties be encountered. Price is £699.

AP Blectronics

20 Derwent Centre, Clarke Street, Derby, DEI
2BU

Chedk out the AP electronics 1993 catalogue. lt's
free with every order over £30.00. AP - for pre-amp
kits, power amp kits, integrated amp kits plus
everything else from resistors to mains cables.

Chelmer Valve Company (pls look under valves)

Blectromail

PO Box 33, Corby, Nerthants NNI7 9EL
Tel.0536 204555

The branch of the well known RS Components
trade mail order business that deals with the public.
They have a huge range of components and
catalogues to match.

Norwood Bectronics
Unit 8 Pinbush Road, South Lowestoft Ind Est,
Lowestoft, Suffolk NR33 7NL

s suppliers-
DACs, digtal fiters, Digital interface ICs, Optical
transeivers/Cables, OP-Amps.
Kits- DACs and Power Amps.

Omni Bectronics

174 Dalkeith Road, Edinburgh EHI6 5SDX

Tel. 031 667 2611

A wide range of components amed at the hobbyst,
competitive VAT incl. prices, mail order and a
friendly service. Open Mon-Thurs 9.15-6.00, Friday
9.15-500 and Sat's 930-5.00.

RATA Lud

Edge Bank House, Skelsmergh, Kendal, Cumbria
LAB 9AS

Tel. 0539 823247

RATA specidise in supplying high grade audiophile
components and cables. They also have a small
range of drive units and kit ampiifiers.

VINTAGE DIY

Loricraft Audio

4 Big Lane, Goose Green, Lambourn, Berks RGI 6
SQ

Tel. 0488 72267

Spedialist restoration of 301's and 401's using
genuine spares and re-manufactured parts to original
pristine standards in our newdy built workshops
designed primarily for these purposes.
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D.LY.

Letters

TUNING MORELS

I've been an avid reader of
your magazine since its
inception and particularly
enjoy the DIY sections.

I've recently acquired a
pair of home made ‘speakers.
On looking inside | find the
dnivers are by Morel, the
tweeter is the MDT30 and the
bass unit the MW | 66. These
are mounted in a closed box
of approx. |13 litre internal
volume made from 1/2in.
MDF. Internal surfaces are
lined with foam. The crossover
is 3rd order to the tweeter.
An inductor is fitted in series
to the bass unit with a
capacitor/resistor circuit across
the driver presumably for
impedance equalisation.

My question, which | hope
you may help me on, is this.
the sound is smooth and clear
but it lacks punch and
excitement. There also seems
to be some mild mid-range
resonance. Certainly these

speakers seem slower and less
involving than the Monitor
Audio |4s | normally listen to.
atthough they do have a
slightly sweeter treble.

I have the feeling that
there’s a good speaker in
there somewhere trying to get
out. Is the problem with the
crossover, box damping, or
choice of drive units? | enclose
a diagram of the crossover
with component values as far
as | can ascertain.

I'm sure this must be a
problem faced by many
people who like to build their
own speakers i.e. how do you
get a fast dynamic sound,
whilst still retaining
smoothness and tonal
correctness?

J. A. Luntz
Church Stretton
Shropshire

Firstly, let’s start with the
box. | entered the data for
the Morel MW 166 bass unit
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into our loudspeaker design
CAD package. A sealed box
of 13 litres does give a flat
response down to around
55Hz (-3dB), but peaking up
the bass a little will give them
a little more punch. In
addition the -3dB point of
55Hz can be improved upon.

| came up with this
solution for you, after
experiment. If you insert a
reflex port, 2inch diameter
and around |0inches long
(final size will have to be
determined by listening and
fine tuning) the bass peaks up
by around 2.5dB at 80Hz,
which will give speed and
slam, and the bass extension
moves down to a much more
respectable 43Hz, low
enough to play fundamentals
properly.

Although you give most
of the values of the
components in the crossover,
you do not mention what
type of components are used.

In the treble arm, both the
2.2pF and 6.8uF capacitors
should be high quality
polypropylene, the Solen
400V series should give best
results. The inductor should
be also be a high quality
component: speak to
Wilmslow Audio about the
best type to use - Tel: 0565
650605. As the capacitor in
the bass arm is also a low
value, this too can be
polypropylene.

Working back through
the equations it looks like
you have a crossover point of
just below 6kHz for the
tweeter, This, out of interest,
suggests that the inductor
you couldn’t identify is
around 0.16mH. The
bass/mid unit is rolled off at
around 3kHz. However, if a
standard value of 8Q is
picked for the ‘166 driver,
you may have a suck-out in
the midband caused by the
two units not integrating
properly. I'd suggest making
the treble filter second order
at around 4kHz, as we
recommended when we
tested the MDT30 in the
December ‘93 supplement.
Use a 4pF capacitor in series
with the tweeter and a
0.4mH inductor from
tweeter to ground. The
simpler crossover will not
only improve the treble
quality, but will also raise the
treble level by 2dB or so. In
this case the 10Q resistor
may have to be increased,
you can tune the treble by
ear until you get a balance
you like.

One other little thing you
might like to try is placing a
Deflex panel behind the
MW 166. This is a new type
of acoustic damping that
promises excellent results
(see the review in this issue).
The Deflex panels are
available from The Speaker
Co. Tel: 0625 500507.

Obviously, these are all
just ideas and without
measuring your loudspeakers
we can’t guarantee they will
work perfectly, but at least
they’'ll give you a good
starting point, giving you

>
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plenty more to try on these
long and dark winter nights.
DB

OHMS LAW

| have just read DIY
Supplement No. 6 and feel |
must comment about a couple
of items contained within.

The first point concerns
the single-ended valve
amplifier. You state that valve
V2 draws ImA producing +IV
bias across resistor R12. Ohms
law states the voltage across a
resister is equal to the product
of current flowing through the
resistor and the resistance of
the resistor, V = IR using
Ohms law surely the above
bias voltage is incorrect and
the bias voltage should be
+0.82V with the 820R resistor
shown.

The second comment
refers to your reply to
Malcolm Berege's letter
conceming increased technical
explanations. | agree that the
pages of the main magazine
are not the place for technical
explanations, but the DIY
Supplements are an ideal
vehicle in which to publish
technical explanations. All of
your electronics projects
(valve or silicon) have been
accompanied by circuit details,
theory of operation etc. If
these articles are not of a
technical nature please explain
what constitutes a technical
explanation.

Finally, please keep-up the
good work. The DIY
supplements are excellent,
how about producing
supplements on a monthly
basis for addicts like myself?
Mr Andrew Dean
Milverton
Somerset

Yes, indeed you are correct
to say that the bias voltage at
the grid should be 0.82V, in
theory. As you know there is
a tolerance on all
components, wires and
solder are not perfect
conductors and the valve may
not be drawing exactly |mA,
for example it may draw
I.ImA, or 0.9mA. And the
82092 resistor, if it has a

tolerance of 5% say, could be
anything between 7802 and
860€2, and the value will also
change with temperature. By
quoting +1V, not +1.0V, itis
taken to mean that the
voltage should be nominally
IV. There's no point in
becoming too pedantic about
all this or what was a simple
fact becomes wrought about
with qualifications.

Although the explanations
that go with each of the
circuits are technical, they are
only technical to a basic and,
we hope, understandable
level. We avoid lengthy
mathematical equations and
derivations and instead try to
explain how a circuit works
in more understandable
terms. We aim to provide

BAD VIBRATIONS

for the D.LY.

- magazine

even those with a limited
knowledge of electronics an
insight into how the circuit
functions. Hopefully, this
makes the DIY supplement,
and the designs in it, more
approachable for a wider
audience. DB

LANDMARKS
| had to giggle when reading
David Wyllie's letter in
December 1993's HFW. His
letter talks of post-war
‘landmari’ amplifiers reaching
‘new levels of excellence’. In
my view, this is cobblers. A
Williamson is in no way as
good as pre-war, state-of-the-
art triode design. ‘New levels
of compromise’ would be a
more fitting -statement.
Audio amplifier design

peaked in the mid-1930s.
After that time designers
became obsessed with
reducing the cost of the
equipment. The use of
feedback allowed the designer
to achieve certain design
compromises to attain the
same level of measured
performance as the very
expensive triode designs, while
at the same time cutting costs.
The output transformer could
be poorer spec. The power
supply could have a AC ripple
content - Good old Uncle
Feedback will hide these
problems. Only thing is, it
tends to hide some of the
music as well!

As for the 5-10, it can't
really hold a candle to the
Williamson, but it did cost less

Letter of

P Stephenson
Darlington
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than a third to build and its
measured performance was
just as good, if not better. It
used 26dB of negative
feedback, 6dB more than
Theo Williamsons. This extra
feedback was possible because
it was a three-stage amplifier
against Theo's four stages.,
therefore minimising phase
shift.

Another 1950s obsession
was the use of so called
‘forward feedback'. Very
loosely, the idea was to
increase the amount of
feedback by ‘forward feeding’
part of the signal to the
output, thus increasing the
amount that you could
feedback. A knob was fitted
allowing you to adjust for the
maximum feedback for your

loudspeakers. You tumed it up
until the amplifier went
unstable and started to
oscillate (at a frequency
beyond audibility). You then
backed off the control a
fraction and were Ift with the
maximum feedback possible.
PYE were major users of this
system, also RCA.

At the same time that
amplifier quality was slowly
dropping, the quality of the
source was improving in leaps
and bounds. In the late thirties
your pickup would probably
use thom needles and track at
pounds instead of ounces.
Frequency response was
severely limited, perhaps to 7
kHz if you had a top model.

After the war Decca
introduced the Full Frequency

The Month

Everything has a resonant
frequency, and this ‘ringing’
can be destructive to the
sound quality of hi-fi. As
you point out, Tannoy
discovered that an
improvement could be
made by wrapping the
capacitors in their LE
loudspeakers in Blue-tak,
which damped down this
‘ringing’. It’s interesting
that you have taken this a
stage further with your CD
player, and had good
results.

Whilst we would
recommend this tweak to
anyone interested in trying
it, do be aware of the
dangers of electronic
products. Your guarantee
will certainly be
invalidated, and there is a
risk of electric shock even
with the mains
disconnected. The
capacitors used in the
power supplies of all hi-fi
equipment hold charge for
some time after the
equipment has been

switched off. If you
are not qualified in
electronics and do
not know how to
test for safety, leave
the item you wish to
tweak disconnected
for at least 24hours
before opening the
case. DB

One of the

discussions we have with
our capacitor supplier is
how tight we want the
wrap of the foil to be, and
how strong its case, since
both affect sound quality.
Our 3008 polypropylene
power supply capacitors
are specified in these areas,
being fitted into a sturdy
metal can to improve sonic
isolation. So, nowadays,
specialist audio capacitor
manufacturers - and
ourselves - are trying to
improve capacitor
structure, in order to
attain improvements
similar to those you have
heard. NK
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Range Recording. This offered
extended frequency response
beyond |2kHz. (Decca’s top
record player, the Decola,
used an all-triode push-pull
circuit from the input to the
output).

Throughout the 1950s
improvements were made.
1955 saw ‘FM’ radio, 1957 saw
the first Stereo records. By
1960 the quality of the music
available was so high it has
never been surpassed.

No one cared if amplifier
quality dropped slightly, after
all they measure better these
days don't they?

All of the top boffins at
the time were obsessed with
bringing costs down. Take the
original Leak TL12 point one
(With KT66s strapped as

WIN A MAPLIN
SOLDERING IRON KIT
COMPLETE WITH A
LENGTH OF SILVER
SOLDER

The writer of the most
interesting DIY letter
each month will receive
a superb Maplin
soldering iron, stand,
booklet on good
soldering practice and a
length of high quality
silver solder.

Write in to: Hi-Fi World
DIY letters, 64
Castellain Rd, Maida
Vale, London W9 1EX.

triodes). It cost £28-7 shilling
when it was replaced in 1957.
The TLI2+ (launched in ‘57
with EL84s ultra-linear) cost
only £18-8 shillings, with
better measured performance
than its predecessor (my
father reckons he was eaming
about £9 a week at this time -
and was well paid')

Since time immemorial the
cost of ‘text book’ measured
high fidelity has been dropping.
Look at the specification for
any sub £150 (less than one
weeks wage for the average
person) amplifier you care to
mention. It's state of the art on
a test bench compared with a
Williamson or virtually any
other valve amplifier known.
As for the sound, forget it.

| established a couple of
years ago the more basic and
therefore simpler an amplifier
is, the better it sounds. Forget
push-pull, ultra-linear, OTLs,
transistor, mosfets, OP amps,
and heavy negative feedback.
Keep it simple and the sound
will shine through.

And what's wrong with
1920s mains energised
loudspeakers? Sure moving
iron speakers are a joke, as are
most of the 1920s earpieces
on homs. Never heard of Paul
Voight? Possibly the most
important audio engineer of
the time?

In the nineteen twenties
he must of filed more patents
that any other audio engineer.
His 6.5" loudspeaker has not
changed that much in over 60
years. Tractrix homs (a Voight
patent) are currently all the
rage in America (thanks to
some excellent articles by Dr
Bruce Edgar).

Voights original mains
energised speakers are superb.
But as magnet material
improved (Alnico, Alcomax,
Ticonal G, etc.) it was possible
to produce strong magnetic
fields equivalent to the mains
energised units, with the
obvious advantage of not
needing several hundred DC
volts to energise them!

Current loudspeakers (KEF
104s for example) tend to use
ceramic impregnated with iron
filings as magnets. These awful

> >
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HT 225V/60mA

1000uF

T 63V

1/2 ECC81

EL34

beasts can in no way match
the strength and efficiency of a
solid metal magnet.

| recently had the pleasure
of measuring an early Voight
unit. Off | RMS. watt at |
kHz, | metre distance |
measured 103dB - now that's
sensitive!

In its cabinet (Tractrix
hom on the front of the unit,
and to the rear quarter-wave
loading, another Voight
patent) frequency response
was -6dB at 48Hz and pretty
flat to 2 1kHz. Not bad for a
single drive unit.

Voight's basic units are still
made by Lowther Voight Ltd.
of Bromley, Kent. Although
the chassis have changed over
the years and different models
with varying sizes of magnet
have been introduced, the
basic paper cone and double
wound voice cail (it is wound
on the inside of the former as
well as the outside) have
remained unchanged. Sadly
Lowther chose to introduce
some ceramic magnets called
‘High Ferrics’, these are good,
but not in the same league as
the ALuminum Nicol CObalt
types. Thankfully ALNICO
magnet types are still available.
The actual matenial used is
Ticonal G.

| do not believe that Mr
Whllie has had a serious listen
to a single-ended valve
amplifier. He could have a go

at this little circuit, but be
wamed, you may find its 3.5
watts quite compelling.
Especially if you're using some
old Voight speakers!
Haden Boardman,
Audio Classics,

8 Lowe Mill Lane,
Hindley,

Wigan,

Lancashire .

WN2 3AF

VALVES AND
KEILIDHS

Since reading your magazine
I've become interested in valve
amplifiers and DIY hi-fi.

Can you think of an
amplifier, either integrated or
pre and power, of the valve
type which would drive a pair
of Linn Keilidh's. My front-end
is a Meridian 200/203 CD
player combination.

In the Keilidh owners
manual it says that the
speakers should be used with
an amplifier of at least 80W
per channel into 4ohms, which
doesn't sound like a valve
amp!

Building one of your kit
amplifiers is tempting, would
they be a match?

Also, do you think that
you could give advice on
building some of your amps,
starting with the very basics ie.
what a capacitor or resistor
do, what the colour bands
mean or how best to solder

components and how to
measure components and
circuits. Hi-Fi World appears
to be a great “hands on’' hi-fi
magazine. Brilliant. | look
forward to my next copy of
Hi-Fi World.

Keith Wilding

38100 Braunschwelg
Germany

You can get 80watts from a
valve amplifier without too
much difficulty, other than
size and weight, due to the
immense transformers
required. Tim de Paravicini
produces behemoths known
as 549s that turn out an easy
200watts, for example. Bear
in mind, however, that for
high power, fixed-bias
working (it gives more
power) substantially in Class
B is most practicable, but it
often gives glassy hard,
remorseless treble, so
listening tests are required
before purchase. Valve amps
can deliver power, but to do
so they become heavy and
expensive - and sound quality
can suffer.

You need a four ohm
tapping on the output
transformer too. Velleman, a
German kit manufacturer,
make a high power valve
amplifier, which may interest
you. We urge you to listen
before buying though.
Alternatively, our own K588
can be monoblocked by
paralleling its 8ohm taps to
give 45watts output into four
ohms, but you'll need two
kits. N.K.

LIVE VOLUMES
Hello again. After reading so
much about valves these days |
feel | want to up-grade my
Audiolab 8000 C/P to a good
quality DIY KIT valve amp that
would match my Quad
ESL63s and Accuphase 70V
CD player, and give a sweeter
sound with more involvement
and bigger soundstage, or go
for a Quad 606 power amp? |
would still use the 8000 pre-
amp and later on go for
another pre-amp if you
recommend so.

I would be happy to have

your recommendations. | also
use a self-powered sub-
woofer connected to the 2nd
pre-amp output of the 8000C,
which is practical for volume
control. | would appreciate
your recommendations on
speaker cables for my present
system and also the suggested
up-grade () now use QED 79
strands).

I mainly listen to Jazz and
Classic music at live volumes
preferably.

I love Hi-Fi World and all
the people who make it what
it is: “A friendly magazine”.
Jean-Paul Haggar
Alexandria
EGYPT

There aren’t so many valve
amp kits around, but as you
are probably aware, we do
make a 30watt/ch. 3008
amplifier that we run with
Quad ESL-63s to give an
incredibly open and spacious
sound. However, “live”
volumes usually means very
loud and we’d hesitate to say
that 30watts provides this,
even from valves. You can
either buy two and
monoblock them
(60watts/ch.), which is very
expensive, but popular all the
same. Or you could consider
a Velleman valve amplifier kit
from Maplin Electronics
(0702-55291 1, fax - 0702-
553935), but we cannot get
one for review and would
recommend you hear it first,
since high power valve amps
aren’t necessarily of the
highest audio quality, because
of the unacceptable
cost/weight penalties
incurred when designed
properly.

A Quad 606, on the other
hand, provides oodles of
power at far less cost, but it
is not convincingly better in
sound quality than your
current Audiolab 8000P,
which can drive the Quads as
loud as they can go.

The only other option is
to buy two K588 kits and
monoblock them to get
around 45watts/ch., but you'll
get a little less volume than at
present. N.K.

HI-FI WORLD SUPPLEMENT APRIL 1994



Precision Audio Tubes

Please enquire or any tube types not listed. We have an inventory of over 2,500 different types in stock.

RETAIL PRICE LIST

Golden Dragon Pre-amplifier Tubes...............ccooocc. ... Singles Golden Dragon Triodes......Singles Pairs Quads Golden Dragon Powder Tubes Pairs Quads Octets
BAQB/ECCHS ... ....£6.50 2A3 4PIN............... £22.50 £47.50 £95.00 EL84/6BQS5..............£8.50 £17.00 £34.00
12AT7A/EB1CC/ECCB1.. .£6.50 2A3 OCTAI............ £22.50 £47.50 £9500 EB41/7189a...... £12.50 £25.00  £50.00
12AU7A/EB2CC/ECC82...... ..£6.50 U cooomoo B £28.50 £59.00 £118.00 £ £50.00 £100.00
12AX7A/E83CC/ECCS83.. ..£6.50 BOOB..... .. iiaeeennens £69.00 £140.00 £280.00 b £99.00 £198.00
6DJB/EBBCC/ECCHB ......oceiiiiiiiiiiiiiiccis £10.95 811A £11.50 £25.00 £50.00 KT88 SUPER ........ £59.00 £118.00 £236.00
6SL7GT/ECC35 £7.50 845 .. £36.50 £75.00 £150.00 .£18.50 £37.00 £74.00
6SN7GT/ECC33 £7.50 805 i £36.50 £75.00 £150.00 .£39.50 £79.00 £158.00
) .£75.00 €£150.00 £300.00
Special Quality Golden Dragon Pre-amplifier Tubes.......Singles  Golden Dragon Powder Tubes Pairs Quads Octets £25.00 £50.00 £100.00
EB1CC-01 Gold Pins. £9.50 EL34/6CA7 ............ £25.00 £5000 £100.00 .....£25.00 £50.00 £100.00
E82CC-01 Gold Pins £9.50 NEW DESIGN
EB3CC-01 Gold Pins... £9.50
EB8CC-01 Gold Pins. £14.50
Qold Dragon Select Tubes Gold Plated Ceramic Valve Basses
5AR4/GZ34 4 PIN UX4 £3.50 Carriage charge: £2.50 on any order. All prices plus VAT @
BUAG ... 4 PIN JUMBO GOLD PLATED ................. £25.00  17-5% Payment Cash with order or Visa - Mastercard -
85A2 7 PIN B7G CHASSIS ...... American Express. 23 Hour Answerphone Services
ECL82 8 PIN OCTAL PCB......
EESLSS 3 F;:: ggjﬁ;g““ss' We also have available ceramic
FLEECTN. = Mt B B, valve sockets and holders for the
égsz‘A entire Golden Dragon range.
5687 ...oooooooeooeieee e GOLD PLATED ECC83 DAMPING For further details please
6AS7G £15.00 PAlr  CAN L..oioiiiiririecereemeasesssesseasessscseecieseaeess £4.50 contact:
6C33C/B £75.00 pair
6550 SUPET ... iiiiiiiiiiiaiiiieiiiiiieas £75.00 pair
A SELECTION FROM OUR VAST STOCK OF VINTAGE AND AUDIO QUALITY VALVES.
Please enquire for items not listed.
ECC81 BRIMAR 4.50 uus MAZDA 5.50
ECC82 G.E. 4.50 uu6 MAZDA, 6.50
ECC82 RFT 4.50 2X2A RCA 5.00
ECC83 TEONEX 3.50 3A/167M ITT 10.00
ECC85 TEONEX 3.50 5Y3WGTA SYLVANIA 4.50
ECC88 G.E. 5.50 5V4G BRIMAR 3.50
ECC88 BRIMAR 4.50 6AG7 RCA 3.50
ECC88 TEONEX 4.50 6A7G RCA 8.50
ECH81 MULLARD 3.50 GBH6 BRIMAR 3.50
ECL82 TEONEX 3.50 6C8G RCA 3.50
ECL86 TEONEX 3.50 6DQ6B PHILIPS 3.50
EF86 TEONEX 4.50 6K7G RCA 3.50
EF804S TELEFUNKEN 25.00 6SL7GT BRIMAR 4.50
EL34 TEONEX 6.50 6SN7GT TEONEX 3.50
EL85 MULLARD 4.50 6SN7GT BRIMAR 4.50
EL86 MULLARD 4.50 6SQ7GT TEONEX 4.50
EL504 TEONEX 4.50 6V6eG RCA 5.50
EL509 TEONEX 5.50 6V6GT TEONEX 4.50
EL519 TEONEX 5.50 6X4 TEONEX 2.50
EM84 TEONEX 3.50 12AT6 BRIMAR 2.50
GZ32 MULLARD 8.50 12AV6 RCA 2.50
GZ33 MULLARD 5.50 12BA6 WESTINGHOUSE 3.50
GZ34 TEONEX 5.50 12J5GT RCA 3.95
GZ34 MULLARD 16.50 12AX7WA ECG 10.50
GZ37 MULLARD 4.50 12AY7 RCA 8.95
KT66 TEONEX 6.00 12E1 STC 15.00
KT66 GE 16.50 13E1 STC 140.00
LS9B COSSOR 6.95 13D3 BRIMAR 6.50
M8136 MULLARD 8.50 85A2 MULLARD 6.50
M8162 MULLARD 8.50 1625 RCA 6.50
M8137 MULLARD 15.00 5687WA RCA 6.50
MHLD6 MAZDA 5.50 SIS RCA 6.50
OA2WA TEONEX 3.50 5814A GE 5.50
PCC88 SIEMENS 3.50 5881 USSR 4.95
PL36 MAZDA 3.50 6146B TEONEX 8.50
PL504 MAZDA 2.50 6158 BRIMAR 6.50
PL509 MAZDA 5.50 6189 SYLVANIA 6.50
PL519 THORN 5395 6201 GE 6.50
PY32 MULLARD 2.50 6463 UNITED 7.50
TT100 GEC 65.00 6550A TEONEX 12.50
u19 GEC 8.50 6870 BRIMAR 11.50
uccss MULLARD 3.50 6072A RAYTHEON 6.50

P.M. COMPONENTS LTD., Springhead Enterprise Park, Springhead Road, Gravesend, Kent DA11 8HO, England
Tel: 0474 560521. Telex: 966371 TOS-PM-GM. Fax: 0474 333762
GODLDEN DRAGDN MAIN DEALERSHIPS, available in selected areas. Please call Clive Norris for details




{3‘355\ ’ THE HI-FI LAW OF DIMINISHING RETURNS

Ask a Hi-Fi dealer to upgrade your system, and he’ll sell you ever
more expensive bits of hardware, giving you a constantly changing
sound, new solutions producing more problems which can only be
solved with more expensive equipment. The harder you try, the
more it costs and the less satisfying the results. This is the well
known Hi-Fi law of diminishing returns. We have an dlternative:

THE RATA LAW OF INCREASING RETURNS

Why buy new equipment when it makes more sense to realise the
full potential of your existing equipment. Don’t replace it, upgrade
t; it's cheaper. Most equipment can be transformed by us for the
cost of a dozen CDs. Magic?2 No - logic! To find out how we do
it, ask for our new free Catalogue; it provides discussion, analysis
and a definitive resource of audiophile components and advice on
the art of recreating music in the home.

Russ Andrews

Audiophile Catalogue

Includes :-

® CD Players, Preamplifiers, Disc
Preamplifiers, Power Amplifiers,

Loudspeakers

Kimber Kable

Upgrading Services and Guides
Audioﬁhile Kits and Components
Accessories

Reviews

Edition 2 Available Now

RATA

Edge Bank House,
Skelsmergh,

Kendal,

Westmorland, LA8 9AS

Tel: 0539 823247
Fax: 0539 823317

UK: Post Free,
Europe: 3 International Reply Coupons.
Overseas: Send US $3 bill or four IRC
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