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Hort Audia Kits ond foctory ossembled units use the very best
audiophile companents in circuit designs by the renawned John
Linsley Haad ta give you unbeatoble performance and
unbelievoble valve for maney. We have always led the field far
eosy home canstructian to professional stondards, even in the
sixties we were using eosily assembled printed circuits when
Heathkit in America were still using togbaardsl. Many yeors of
experience ond innavolion, gaing back to the eorly Dinsdale and
Boiley clossics gives us incamparable design expertise in the
needs of the home constructor. The current ronge of Hort kits is
designed lo give you the importont core components of a system
asa hi ble of audia llence

9

1100 Series. LH8OW "Audio Design” Mosfet Power Amplifier.

Anather mosterpiece fram the drawing boord of John linsley
Hoad and another apportunity to give o system mega saund
perfarmance for anly o few hundred pounds cast. A host of
advanced feotures, in the hands of the skilled designer, give this
amplifier o perfarmance thot really is anly equolled, not
exceeded, by the 4 or 5 figure price tagged exatica.

As alwoys with o HART kit you have the pleosure of building
selected, stote of the art equipment, allied ta the knawledge thot
your maney has oll been spent an quolity components, yau save
all the costs of building and testing, plus the dealers margin an
top af these by daing it yourselfl

Ta give an idea of the measures taken fo achieve ullimate quality
and linearity in this amplifier each of the four autput devices is
anly called upon ta work ot 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 truly the ultimate design
for the perfectionist, combining as 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 1o
build an amplifier with the facilities YOU wont and we offer na less
than three variations with options on the basic theme ta suit your
needs. One of these versians will, we feel sure, coter for your
requirements. Should your requirements chonge at a later date then
upgrades or alteration to a different version are no problem, iry
doing that to your High St store amplifier!.

The Standard version has o possive input selector circuit with Alps
Precision law-naise volume and balonce cantrals, switchable CD,
Tuner and Pre-amp inputs and an optional stereo bargraph autout
level display. The ‘Slave' version hos sterea power amplifiers and
stondard pawer supply. The 'Monabloc’ version agoin has the
stondard power supply but since it is anly driving one power
amplifier higher than normal output power is achieved with total
channel separation. The slove and monabloc versions enable very
sophisticated bi-amping and active crossover systems to be
constructed.

K 1100 Complete STANDARD Amplifier Kit, two power omplifier
channels and ane power supply module, direct input passive signal
selector stage, Construction Manual and RIH1 1 Reprint.

SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLYE395.21
A 1100 Factory Assembled £499.21

K11008 Complete SLAVE Amplifier Kit, as above but without
passive input stage.

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

K1100M Camplete MONOBLOC Amplifier Kit, cansists of alf
ports for one power amplifier

channel and ane power supply module and all chossis parts.
SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY£261.20
AT1100M Foctary Assembled £329.20

All HART kits are designed for easy home construction to the very
highest standards, and can be built by anyone aof average
manual obility. If you ore still not convinced how easy it is to
build it yourself with a HART kit you can arder the Instructian
Manual ta read for yourself and we will refund the cost when yau
buy your kitl.

MAINS LEADS AND ACCESSORIES
We keep a large range of IEC cardsets and distributian

sockets for your HiFi setup. Send for aut lists for full
details.

HART AUDIO CABLES

The HART range of cobles has been chosen ta
satisfy the most fastidious oudiaphile toste at ex-
tremely campelitive price levels. This is possible
because we buy lorge quantities for our export
customers all aver the World. All ore priced
per metre. We will cut to any length
you require.

Hart Audio Kits - Your Value for

Money Route to Ultimate Hi-Fi

2 Penylan Mill, Oswestry, Shropshire, England SY 10 9AF
phone Oswestry (0691) 652894

780911 Super tow-Noaise Signol Coble. Single core double
screened Audiophile signol coble. Feotures linear crystal axygen
free high purity copper canstructian with foamed pclyer;vzf;ne
insulation. Screening is by o close lopped screen with canductive
thermoplostic sheathing. Overall cavered with blue soft matt finish
PVC. Dia. 6mm. Care ta screen Capocitonce 1 10pf/m.

Per Metre

780-803 Specker Coble. 322 stronds 0.1 mm oxygen free copper.
Flat Twin. Recommended up to 40W/mtrs. Tested and approved
by Jahn linsley Hoad. Mir...£8.42

780-804 Giant Speaker Cable. 511/0.1. Up to
80W/10mtrs £15.90
SOLDERING

The size of modern components makes the right soldering equip-
ment essentiol for gaod results. Everyfhinf wae affer we octually use
in our workshapsl See our Lists for the full range.

845.820 X5240 ANTEX 240v 25w Saldering Iron. This is the ideol
Mullipurpose iran as the bit is designed to totolly surraund the
element giving the best heoter transfer. This excellent design also
means that olthough it is small and handy enough for madern
components its heating capac[?/ is befter thon ?crger irans af
conventional construction. Excellent Volve. £9.93

845-080 574 Lightweight Soldering Iran Stand. This hos pravision
for the clossic domp sponge for bit wiping. 9.

HART SUPER AUDIOGRADE SILVER SOLDER

Hart Super Audiograde Silver Solder hos been specially formuloted
for the seriaus audiophile. Nat anly daes it give beoutiful easy-to-
make foints but it is designed to melt at normal soldering tempero-
tures ovoiding the passigi/i'y of thermal damage ta components or
the need for special high temperature irons. A very law residue Rlux
makes perfect joints easy but eliminates the need for boord cleoning
after assembly.

845-007 3 mtrs 22SWG in Hart Mini Tube £3.90
845-008 100g. Reel Special Valve Grode, 20swg. .£12.90
845.009 100g. Precision PCB Grade, 22swg £14.75

845.110 100g Reel Superfine 24swg for ulira precise control and
eosy working. £21.45

PRINTED CIRCUIT BOARD SOLDERING PRACTICE KIT

Unsure whether you can construct a HART kit2, this is your chance
to tryl. Your HART Printed Circuit Board Soldering Proctice Kit
comes with a range of madern companents, a typical Hart quality
PCB, a roll of the carrect grade of solder ond Rull instructians. It
enables the enthusiast wha is uncertoin of his, or indeed her, ability
to put together and solder a printed circuit to try their hand of
minimum cost. The instructians explain the right technique and
ﬁuide even an obsolute beginner through the seemingly daunting,
ut in foct very simple, art of making o good soldered joint.
£4.99
£6.95

Excellent volue for maney at anly.
Super Version with Hart Silver Solder

ALPS PRECISION LOW-NOISE STEREO POTS

Now you con throw out thase naisy ill-matched carbon pots and
replace with the real hi-fi companents anly used selectively in the
very top flight of World class amplifiers. The impravement in
track accuracy and matching really is incredible giving better
tonal balance between channels and rock solid image stability.

On the motorised versions the 5v DC drive mator is coupled to
the normol control shaft with a friction clutch so that the cantrol
can be operoted manuolly or electrically.

Our prices represent such super volue for pots of this quality due
to large purchoses for our own kits

MANUAL POTENTIOMETERS

2-Gong 100K Lin £15.67
2-Gang 10K, 50K ar 100K log £16.40
2-Gang 10K Special Balonce, zera crosstalk and

zera cenlre loss £17.48
MOTORISED POTENTIOMETERS

2-Gang 20K log Volume Control £26.20

2-Gang 10K RD Speciol Bolance, zero crosstolk ond less thon
10% lass in centre

position £26.98

HC80 Replacement Cassette Head.

The excellent perfarmance of modern cassette recarders depends
tatally on the quolity of the R/P head. Even the slightest amount

af weor con impair the frequency response ond distartian levels.
Qur HC80 is a top quality head from one of the foremost
monvufacturers in Japan. It is easily fitted to most stondord sterea
recorders fexcept Sony) and will tronsform the performance aver
o worn heod. Only the foct that we buy these in vost quantities
enables us fo offer them at the amozing price of only £11.70
each or 2 for £17.60.

SPECIAL OFFER
PRECISION Triple Purpase TEST CASSETTE TC1DD.

Are you sure your tape recorder is set up to give its best? Qur
latest triple purpase test cassette checks the three mast important
tope porameters withaut test equipment. Ideol when fitting new
heods

A prafessionol quolity, digitally mostered test tope at o price
anyone can afford.

Test Cassette TC 1DD Qur price only £10.99.

TECHNICAL BOOKSHELF
Madern Boaks. Selected to represent the state of the art today.

"THE ART OF LINEAR ELECTRONICS."

J.Ltinsley Hood.

Just Outl Hot Off the Press, the definitive electronics and audio
book by the renawned Jahn Linsley Haod. This 300+ poge book
will give you an unparalleled insight into the warkings of olf
types of volve and solid state oudia circuits. Leorn how ta read
circuit diogroms and understand amplifiers and how they are
designed la give the best saund. The virtues and vices of passive
and active companents are examined and there are seporote
sections covering power supplies and the sources of naise and
hum. As ane would expect fram this writer the history and
derivotion of audia amplifier circuitry have an entire chapter, as
does test and measurement equipment. Capiously illustrated this
book is incredible valve for the amaunt of infarmatian it contains
on the much neglected field of linear, as opposed to digital,
electranics. Indeed it must be destined ta became the standard
reference for all who wark, ar are interested in, this field.

SPECIAL OFFER. With each book purchased you may request
a FREE extended index, written by the Author, exclusively fram

HART.

0-7806-0868-4. £16.95

Don't forget mast of our kits have reprints of articles by Jahn
Linsley Hood that you can purchase seporately

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

All the information you need to build the loudspeaker system you
have always wonted but could not afford. Easy ways to pick the
exact box size, the ideal drivers, and the correct way fo feed the
music to your new super loudspeoker system. Over 140 pages
packed with important design dota.

1991. 152 Pages.
09624-191-76 £19.97
"THE ART OF SOLDERING"

R. Brewster.

Absolutely essentiol reading for anyone whao ever picks up o
soldering iron. Written fram knowledge gained in a lifetime in
the field, this is the first book ever solely devated to this essential
and neglected skill for all electronic enthusiasts. Cavers
everything fram the correct choice of soldering iron and solder to
the carrect procedures 1o follow with many illustratians and
procticol exercises

0-85935-324-3.

Clasaics from the Golden /4ge

"THE WILLIAMSON AMPLIFIER."

D.T.N.Williamson.

In April 1947, Williamson's power amplifier, using excellent:
quality push/pull autput valves, a speciol output ironsfarmer,
and a highly filtered power supply, became an avernight
success. The author takes the reader deep into his design
considerations, offering practical advise on how to build the
units plus concise instructions on sefting up the new
amp. A cult classic.

1947, Reprinted 1990. 40 Pages.
0-9624-1918-4 £4.95

LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION. G.A Briggs This eosy-to-read clossic, lost
revised in 1949, inlroduces the reader to concepts such as

i e, phons and decibels, freq resp , reponse
curves, volume ond watts, resonance ond vibratian, cabinets
and baffles, harns, roam ocoustics, tronsients, crossovers,
negative feedback, Doppler and phose effects, and much mare.
A provocative survey of the right questions about sound
reproduction.

1949 Reprinted 1990. 88 Pages.
0-9624.1913-3

£3.95

Send or phone for your copy of aur FREE list of these ond many other Kits & Components. Enquires from Overseos customers ore equolly welcome, but PLEASE send 2
IRCs if you wont o list sent surface post, or 5 far Airmoail. Ordering is easy. Just write or telephane your requirements to somple the Friendly ond efficient HART
services. Payment by cheque, cosh or credit cord A telephoned order with your credit cord number wilt get your order on its woy to you THAT DAY.
Please add port cost of corrioge ond insuronce os 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

g £




EBARA Supplement

All of the projects in this supplement have gone through rigourous listening and test procedures. The performance and specification of these projects can only be guaranteed on kits

Audio Publishing Ltd and World Audio Design Ltd accept no responsibility for accident of injury arising from the construction or use of any of the designs published.
bought directly from World Audic Design Ltd.

All rights ta the deslgns are reserved by World Audio Design Ltd. They are published for single use by private individuals. They are not to be used for commercial gain without prior

permission from World Audio Design Ltd.
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KIT NEWS
All that's new in the world of DIY hi-fi.

AUDIOPHILE PARALLEL SINGLE-ENDED VALVE
AMPLIFIER

Employing the rugged 5881 beam tetrodes, here's a parallel single-ended
valve amplifier of outstanding scund quality.

IMP LOUDSPEAKER TEST SYSTEM
An affordable, build-it-yourself loudspeaker measuring system from Old
Colany Sound Labs for use with an IBM PC compatible.

BOOK REVIEWS

This month’s book reviews cover the difficulty of understanding
consciousness, by Roger Penrose, and an interesting publication from the
States which gives a practical approach to designing your own
transmission line loudspeaker system.

SHADOWS OF THE MIND, by Roger Penrose.

QUICK & EASY TRANSMISSION LINE SPEAKER
DESIGN, by Larry D. Sharp.

DY LETTERS

How's your project going? Need some help to get it working? Still trying
to decide which design to go for and what components to use? Or
you've finished a project and it sounds so good you want to tell us about
it? Write to us for advice, help or just to tell us what you've built.
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Some Necessities - From the Original Classic Turntable Specialists
Connolsseur P&P
BD1/2 Drive Belt 9.85 1.85
BD1/2 Motor Suspension kit 13.75 225
SAU.2 Headshell 16.75 2.55
SAU.2 Connecting lead 15.95 SI55]
Garrard Standard Models
Wired arm tubes from 12.75 2.55
Cartridge carriers (sliders) 9.25 1.85
Idler Wheels 9.85 2.25
rption
Original Thrust pad assembly 9.80 225
Original Idier tension spring 295 1.85
Original Speed control disc - 401 13.75 2.20
Xeroxcopy Owners Manual 301 incl. full size
mounting template 7.35 1.85
Xeroxcopy Owners Manual 401 inct. full size
mounting tempiate 5.20 1.85
Replacement Intermediate drive wheel 19.95 2.85
Replacement 301 control knobs On-Off/Speed
select pair 20.25 2,55
Replacement 301 suppressor unit 5.65 225
Replacement 301 motor pulley (-2%), (-1%),
(Std), (+1%) each 12.65 225
Replacement 301 Chrome plated mounting
bolts set 3.70 1.85
Recommended Lubrication set - early 301
or 301/401 (specity) 5.20 1.85
Goldring/Lenco
Idier wheel (lock-nut or clip fixing) 19.95 2.85
Arm Pivot bearings with instructions 7.85 1.85
Spindte/Main bearing assembly complete 22.85 3.85
Headshells from 21.95 2,55
instruction books from 4.20 1.85
Thorens
D,124 series
Idler wheel 19.95 2.85
Drive beit 9.85 1.85
Chassis spring suspension
(replaces “mushrooms') 13.85 2.55
150/160 series
Drive belt 9.85 1.85
Suspension springs (-1%), (Std),(+1%) set 10.85 2,55
Suspension bushes set 12.50 225
from 16.90 2.55
Cecll Watts Dustbags/Parastats/ (spares incl. Preener wicks)
Cantridges and styli for 78s & Mono LPs in addition to current Stereo LP
TECHNICAL & GENERAL PO Box 53. Crowborough,
E.Sussex. TN6 2BY Tel:- 0892 654534

BD,LEI.EB TRONICS

9 SCRIPTION GILL, BRANDON,
DURHAM, DH7 8BQ
TEL/FAX: 0191 3780193

TANGO OUTPUT TRANSFORMERS
(THE HEART OF THE WORLDS BEST AMPLIFIERS)

SECONDARY IMP 4,8,16 OHMS

MOOEL NO. _ WATTS | P.IMP | FREQ. RESPONSE | APPLICATION | price
X-10S  SE |40W (10K | 20Hz - 55KHz -2dB T2_11@4_5-1/T4£ 713.00.
X-27S SE [40W |2.7K | 15Hz-80KHz-2dB | 3008,2A3  |678.00
[XE60-25SE [30W 25K | 20Hz- 100KHz-3dB | 3008,2A3 45500
(X35P PP | 120W [35K | 4Hz-100KHz-1d8 | 3008,KT88  |676.00

5K | 4Hz-BOKHz-1dB | 6L6GC, KTBS |480.00

35K

XE60-5 PP | 60W

XE603.5PP | 60W 4Hz- 100KHz -1dB | EL34, 6550A ﬁ@
l OTHER TYPES AVAILABLE ON REOUEST
BLACKGATE CAPACITORS - -
| VALUE 'SERIES | APPLICATION : | PRICE
220uF 35V | FK | PSUTOTAL DISTORTION -150d8 OR 3360
| 10000uF 63V | FK i LESS. COMPARABLE WITH HIGH 137.00
10000uF 100V [ K | PERFORMANCE FILM CAPS 1180.20
| 47uFx2_ 500V | SKZ VALVE PSU = 5250 |
| 100uF x2_500v | SKZ VALVE PSU 82.00 |

2200uf 100V | BGN | VERY LOW ESR, NON POLARISED USE IN [230.00
4700uF 35V [ BGN PAIRS IN L-CANCEL PAIR CONFIGURATION|110.00

1000uF 25V | BG NX | FOR VERY LOW NOISE 22.50
68uF 35V | BGNX | POWER SUPPLIES 24.50

—_— 1
LUBES (NOS, 0. Boxes) MISCELLANEQOUS

(PN FOR AVAILABILITY)

[ TYPE | MAKE PRICE | | VALUE |!NF(_) . |PRICE

G234 | MULLARD _ 40.00 | | 10000uf 40V | PHILIPS LOWESRHIGH | 6.35
IKL34 IMULLAB[) 50.00 | | 4700uF 40V_|RIPPLE CURRENT CAPS | 9.90
E80CC | MULLARD G/PIN| 35.00 | | 10000uF 63V| PHILIPS COMPUTER 17.25

| EB0F | MULLARD G/PIN| 15.00
| ECC83 | BRIMAR 4,00

| ECC88 | BRIMAR 4.00
| V308 | VAIC NEW 3008 [264.00

33000uF 63V| GRAOE CAPACTORS | 27.85 |
'NEUTRIK XLR PANEL PLUG 3-WAY GPLATEDPINS | 275 |
NEUTRIK XLR PANEL SKT 3-WAY GPLATED PINS_ | 4.0 |

NEUTRIK FREE PLUG 3-WAY G/PLATEDPINS | 350
NEUTRIK FREE SOCKET 3-WAY G/PLATED PINS 400
o ~ LARGE RANGE OF REUTRIK ANO OTHER GOLD PLATED CONNECTORS N CATALOGUE _"!

ADD £2.50 DELIVERY ANO THEN VAT T0 ORDERS

SEND SAE FOR FULL CATALOGUE OF HIGH GRADE AUDIO COMPONENTS. NEUTRIK, DELTRON, LARGE SELECTION
OF GOLD PLATED CONNECTORS XLR, PHONO 4mm, MULTICONTACT, SEMICONDUCTORS, POTS, SOLOER, ETC.

...thanks to
the Audio
Technology

|
Sorcerer

cures

his

20 Bit Colinear DAC @ 24 Bit Floating Point Digital Filtering
Full Kits @ Sync-Lock for Zero Jitter ® Precision Case
Modular @ Silver Wired/Soldered ® Audiophile Components

For details of this and other kit/built products, send A4 SAE to:
AUDIO TECHNOLOGY LTD, PO Box 147, BEDFORD, MK41 8PR

Wilmslow o
A Audio ¥ 1

sany discerning sound
Aengineer will tell you, the ATC

SCM50and 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, at a
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 1 Tri-Amp Pack systems are available as an option if required.

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

If you aspire to the unrivalled quality of ATC monitoring, but are
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
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KIT NEWS

TITANIUM 300B

Hot on the trail of the ultimate 300B
valve, we've been listening to P.M.
Components' new titanium-anode
versions, known as 4.300B Super. Since
the standard valve gives ,in essence, a
beautifully neutral, smooth and sweet
sound - and perfect reliability | might add!
- any improvement was sure to capture
our interest. We beseeched P.M.
Components to send review samples,
which at £500 for two matched pairs
took some talking. Yes, that’s what a top,
new 300B costs! The price nas to be
compared with a famed orginal from
Western Electric, price around £300 each
we understand.

If you're wondenng what all this is
about just let me explain that the 3008
valve is one of the world's last audio
amplifying devices designed (in 1928)
specifically to be fundamentally inear
(distortion free). After this date, use of
feedback demanded other features be
maximised, mainly gain - hence the
emergence of the pentode and, in the
end, the transistor. For music amplification
both need to be used with feedback; the
300B does not.

So forget the fact that 3008 is
yesteryear - this s a great device for
amplifying music. That's why new designs
are being cooked up; these days people
are able and prepared to pay for a really
exceptional sound.

After running-in our review samples
over a weekend, during which time sound

HI-FI WORLD SUPPLEMENT FEBRUARY (995

1 quality changed little,

| amounting only to a

| slight smoothing, these
300Bs showed they
offer richer, denser and
more three-
dimensionally focused
images - walk a~ound
images in fact - than the
normal versions. In fact,

| they really moved our
300B push-pull amplifie~
to nval (good) single-
ended working,

These new valves
bring tremendous
timbre and body to

| instruments, altering
overall tonal balance to
| give greater warmth and
less brightness. They
impart a richer, lusher
sound; P.M.'s new
titanium 4.3003 Supers
usefully capital'se on the
| glory of the 3G0B. I'd say
- and I've heard most
output valves - that
sonically they're probably amongst the
most deeply satisfying amplifying devices
avallable in the world today. NK

P.M. Components Ltd.,
Selectron House,
Springhead Enterprise Park,
Springhead Road,
Gravesend,

KENT DAI I 8HD.

Tel: 0474-560521

AUDAX LOUDSPEAKER KITS
Harman Audio, desperate for s.orage
space, have informed us that they are
offering ‘special’ deals on Audax kit
loudspeakers. These kits contain drive
units and crossover components, etc., but
no flat-pack cabinet, so potential
customers will have to build their own.
The kits are being offered at heavily
discounted prices as follows: Pro317 £210
(list 359), Pro218 £173 (list 285), Pro120
£187.44 (st 289), Pro2| £12971 (list
209), ADX40 £65 (list139), ADX30
£61.36, ADX20 £40. These are special
clearance prices and only apply whilst
stocks last. For further details please
contact:

Harman Audio

Unit 2, Borehamwood Ind Pk,
Rowley Lane,

Borehamwood,

Herts. WD6 5PZ

Tel: 081 207 5050

>rld Radio Histor

KEF’S CONSTRUCTOR SERIES
IS AVAILABLE

KEF's Constructor Series has recently
been re-launched with three new models
based around their own Uni-Q driver.

KEF have put together three kits for
the home constructor, each comprising
drive units and tested and built crossover.
Wilmslow Audio will be supplying flat-
pack cabinets, making these ideal for the
first time kit builder. The KEFkit 60s
(£263 per pair) use a single Uni-Q driver
in an |8 litre stand mounting, reflex-
loaded cabinet. The £345 KEFkit 80 is
designed to be a floorstander using a
Uni-Q driver loaded by a passive radiator
(ABR), giving them deep and powerful
bass.

Top of the Constructor series range
is the KEFkit90. This is a three-way
design, using a Uni-Q driver for midband
and treble, and a separate 8" bass driver.
This is housed in its own bass chamber
and reflex loaded. The KEFkit 90s are
priced at £457.

For those constructors more
experienced in ‘speaker design, the Uni-
Q. ABR and 8" bass units are available
separately for use in your own designs. A
pair of Uni-Q units will be available for
£199, ABRs for £74 and 8" bass units
£139/pair.

KEF Audio Ltd
Eccleston Road,
Tovil,
Maidstone,
Kent.

MEIS5 6QP

Tel: 0622 672261

SECOND HAND RECORDS
Lockwood Audio, as well as carrying out
repair and restoration work on vintage
loudspeakers, are now stocking second
hand vinyl too. They have already built up
a stock of 2-3000 records comprising
mainly classical and jazz. Lockwood say
that they are priced fairly, starting at
around £3-4.

Because of the nature of their
business, Lockwood Audio advise anyone
wishing to visit them to telephone first
and book an appointment to ensure that
there will be someone there who can
help you.

Lockwood Audio
Imperial Studios,
Maxwell Road,
Borehamwood,
Herts.

wDé {WE

Tel: 081 207 4472




WORLD AUDIO DESIGN K5881 PSE

K5881 PSE PARALLEL
SINGLE-ENDED
VALVE AMPLIFIER

Here’s an affordable, but high quality | 7watt parallel single-ended valve amplifier design

based on the reliable 5881 beam tetrode. Dominic Baker and Andy Grove brew up

Our first DIY Supplement of the year has
something special that will appeal to all
of the audiophile enthusiasts amongst
you eager to build their own hi-fis, We
knew from the start that an all-new valve
amplifier design would get your soldering
irons excited. We wanted to design
something which would combine
outstanding sound quality, ease of build
and affordability all in one, The result,
after a lot of discussion, was this, the
K5881 |7watt parallel single-ended valve
amplifier.

At the moment there is a strong
trend towards single-ended designs. Not
surpnsingly either, since they offer
fabulous detail and atmosphere, allowing

another thermionic delight.

a performance to really come alive. Our
4watt single-ended amplifier has proved
extremely popular for this reason, but
with just 4watts on offer its use is limited
to those of you lucky enough to have
sensitive loudspeakers.

This time around, we wanted to
create a single-ended amplifier that had
enough power to drive the majority of
loudspeakers, but didn't cost an a'm and
leg. With average loudspeaker sensitivity
hovering around 86dB, but rising all the
time, a good | Swatts or more was
needed. We thought about keeping the
design a little simpler and a'ming for
[Owatts, but this rezlly isn't that much
more thzn 4watts - and not enough to

make for compatibility with a wide
enough range of loudspeakers. So, we
decided on a single-ended design capable
of producing around Swatts.

There were other factors to take into
consideratian though: reliability, low
running costs (affordable valves) and
most impor:antly, fine sound quality.

For reliability, we wanted to use
valves we already had experience of,
ones that would last for a long period
and were easily available The
combinatior settled upon were the
7025/ECC83 double-triade input valve,
6922 double-triode driver valve and
5881 beam-tetrode outpuz valve. All are
made by Sovtek in Russia, are military
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specification valves and we use them in
our extremely popular valve line-level
pre-amplifier and K588 push-pull
amplifier. They perform well in the field
and give reliable use over many years.
They are affordable too, even the
output tubes can be bought for less than
£10 each. The Sovtek valves all have a
wonderfully clear and open sound, so
working in single-ended operation the
results are fantastic. We design our own
transformers in-house and they're

perfectly optimised for the circuit, valves
and operating voltages. They are wound
using high purity copper wire. Fine silicon
steel, grain orientated laminations give
superb high frequency performarce.
After deciding to go for such open
sounding valves in a single-ended circuit,
with our own in-house designed
transformers we didn't want to skimp on
components. In our kit version of this
amplifier the components supplied are of
high quaiity: Solen polypropylene signal

capacitors, special Panasonic low
impedance electrolytics for cathode
bypassing and smooth sounding carbon
film resistors. The signal wiring is silver
plated copper and all input and output
sockets are gold plated.

So here's a special |5watt parallel
single-ended amplifier using extremely
high quality transformers, reliable and
open sounding valves, high quality passive
components - all in a rugged and
affordable package. DB

Why Single-ended?

Single-ended working is the simplest way
to amplify a signal. In the early days of
radio this was how it was done, before
they discovered the more efficient push-
pull method. But because it is the simplest

POWER
l SUPPLY

form of amplification, it seems to give the
purest sound for audio use.

In a single-ended amplifier one valve
controls the supply of current from the
power supply, modulating it through the
output transformer as the signal on its
grid is modulated. Because a transformer
will only ‘pass’ an a.c. signal, the d.c.
current that flows through the primary of
the transformer isn't transferred to the
output and to the loudspeaker. Only the
alternating a.c. audio signal current passes
through to the loudspeaker.

The way single-ended works is simple
in its own right, but it does have its own
set of drawbacks. The large d.c. current
flowing through the primary of the output
transformer will magnetise the core and
take it close to saturation (magnetic
overload). This reduces the transformer’s
ability to accommodate the whole audio
signal. So for single-ended working the
transformer core must be large enough
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to withstand this large d.c. standing
current and allow enough headroom for
the full audio signal, without coming close
to saturation or increasing distortion.

Also, by nature single-ended working
is pure Class A and is therefore extremely
inefficient, just 35% in fact. So a lot of
power is d'ssipated
in the form of heat.
which the chassis
and components

| must be able to
withstand.

In sonic
terms, singie-ended
amplifiers normally
sound richer,
incredibly smooth
and more
atmospheric, with

| more of the detail
around a
performance being
| conveyed We
suspect that a lot of
the ambient
information you
hear from a single-
ended amlifier may
be cancelled out by the push-pull
topology of most amplifiers; single-ended
working really does seem to resolve more
of the music. And as if that wasn't
enough, there can, by definition. be no

crossover distortion either. So S.E.
working has some radical advantages,
even if it is inefficient and, technically,
difficult to get working well.

Parallel Single-
Ended

Paralle! single-ended working is a clever
way of increasing output power from a
single-ended. Two valves are connected
in parallel so that they both pull current
through the output transformer together,
doubling power output. The load
impedance for two valves connected in
parallel is halved, reducing the number of
tums on the primary of the transformer,
making it more efficient. The only
disadvantage is that the output
transformers need to be made
significantly larger to cope with the extra
audio power, as well as the increased d.c.
current they draw.

Although two valves are used, they
are still working in pure single-ended
mode. So, parallel single-ended gives you
twice the power of a single valve, but
retains all of the sonic advantages of the
single-ended circuit. By significantly
reducing the tums on the transformer
primary though, it gives better sound
quality. DB

" PARALLEL SINGLE-ENDED

POWER

SUPPLY




We have every right to be

inordinately proud of our kits and ara

sure that the fimished article will be

equdily appraised by its buiider. All our

models are designed for easy construction

as well as for excellence of sound, without

any compromse in either direction. Our

desire i1s to become one of the major suppliers

of all the very besi Hi fi products to the DIY emthusiasts of Greater
Europe.

MAIL ORDER

The Speaker company offer a fast and efficient mail order service.
Simply call us on 0625 500507 and quote your Credit Card deatails
and your order.

Qur datly dispatch service will ensure that your well packed goods
will arnive safely and efficeintly to you

Delivery Charges £4.00

overnight £6.00 - please state at tme of order

DIY Loudspeaker Design

& Construction
Everything you need to build High
Quality loudspeakers, be they for
High Fidelity reproduction or for

Professional P.A applications

Speaker Kits

Jaguar Standard Kit 2235pr

Thes kit contains everyhting you need to build the speakers
except the cabinets

2 x RCF L5/090 Bass mid drivers, 2 x RCF TWT/E Titanium
dome Tweeters, assembled Bi-wired crossovers, 2 x F 469
F Bi-wire connection panels. | metre A101 wadding 6 x FT
57 Fo damping panels, 2 x reflex tubes, 8 x Grilt studs
Speaker cicth, Full set of instructions and plans

Deluxe Kit 231 5pr

As above but includes cabinet kits machined from 25mm
MDF fuily rebated for ease of construction

Tornado Standard Kit £2 75p

DTM1 MONITOR

This speaker combines the latest of the new technologies from Morel and
Spectra Dynamics. Available only as a Deluxe kit and contains everything
you will require to build a superb set of monitors

This kit contains everything you need to build the speakers
except the cabinets

2 x RCF L6/090 Bass mid dnvers, 2 x RCF TWT/E Titanium
dome Tweeters, assembled Bi-wired crossovers, 2 x F 469
F Bi-wire connection panels. 2.5 metres A101 wadding, 12
x FT 57 Fo damping panels, 4 x reflex tubes, 8 x Grill studs,
Speaker cloth, Full set of instructions and plans

Deluxé Kit 2385pr

As above but includes cabinet kits machined from 25 mm
MDF fully rebated for ease of construction

RPD 10 £61 S5or

10" Precision Devices Bass driver coupled with a 1"
compression driver and CD horn with a high quality passive
crossover and Deflex panels This speaker has ultimate
speed for precise reproductionof all types of music

Trapezoidal cabinet
2745,

HPD 10

As above but with horn loaded cabinet for ultra low bass
reproduction which leaves nothing to the mmagination
Cabinets come assembled due to the complexity of the
design

101 MONITOR 2240pr

This speaxer 1s well known to all It uses KEF drive units
B101 B and T27 A combined in a small infinte baffle
cabinet of only 7 Litres with a high gualty crossover
incorporating electronic protection S-stop this is one of the
best near tield monitors available buit in 25mm MDF

195

BOSS MONITAUR ————__|

A small infinite baffle trapezoidal cabinet with a top mounted MOREL
neodiniyum dome tweeter and 5° bass mid unit This Speaker has amazing
imaging and should be placed close to the wall to achieve optimum results

Stockists of
* ALTAIl « ALTEC LANSING « AUDAX « BAD
* CELESTION ¢ DESIGN REFERENCE * EMINENCE ¢
* KEF « MACROM ¢« MOREL » MOTOROI.A -+
* PRECISION DEVICES ¢« RCF « RCL. » SEAS »
* SPECTRA DYNAMICS » VOLT »

. All prices include V.A.T

VISA

Unit 9

Waterside Mill
Waterside Macclesfield
Chesire SK11 7HG

Ta 0625 500507
rax 0625 500508

Deflex panels and Magnapads trom
Spectra Dynamics are an important feature to some of
our kits. These revolutionary products in loudspeaker
technology are a vast leap forward ove: the use of
other damping materials and contribute greatly to the

delivery. £7 9
standard panel (] 5each

pair

PD 10
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K5881 PSE CIRCUIT
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Q;;;E SOWTER - .

TRANSFORMERS

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

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

Our current lists show a range of over 50 output, 70 power
transformers and nearly 30 chokes.

E.A. SOWTERLTD

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

Falcoft Acoustics Ltd

k/ Send for our FREE price list PL23: Just send
a large S.A.E.(36p stamp) or $2 bill(air) overseas.

{Europe - $1 bill or 3 International reply coupons)
NEW & UPDATED FOCAL “State of the Art’ KITS
NEW KEF kits 60, 80 &390
INCREASED RANGE OF SOLEN POLYPROPYLENE CAPACITORS
DRIVE UNITS: FOCAL, KEF, Audax, Coles, SEAS, Tonegen Ribbon etc
CROSSOVER NETWORKS - Active & Passive Components, Accessories, Large range of
Capacitors + Faicon Custom-wound Inductors.
AUDIO AMATEUR PUBLICATIONS
Loudspeaker Design Cookbook & NEW ‘Recipes’ Book
Back Issues of Speaker Builder, Audioc Amateur & GlassAudio
Full details from
(Dept HFW) Tabor House, Norwich Road, Mulbarton, Norwich,
Norfolk. NR14 8JT Tel. (01508) 578272

sjs electroacoustics

infersiage Yranspormers
Hew for '95:

more sulput fransformers
valve phono stage kit

We are proud to anounce our new interstage coupling transformers. These carefully designed and buift
products are in responce 1o requests from our customers for quality transformers with which to drive output
valves. The transformers have a wide flat frequency responce and excellent sonic characteristics. The two
initial designs have been based around using the following valve types for drivers: 5687, E182CC, £17A,
parallel 6SN7, paraliel ECC82. Designed around a 15mA primary current, approx 3K5 anode impedance
and slight step up ratios, they can be used with a large rangs of output valves, including: 211, 845, 3008,
6080, 2A3 etc. We currentty have available:

o1 1:1.5 ratio for SE output
201 1:1.5+1.5 for PP output

£158 per pair
£168 per pair

We also have new additions to our range of high quality output transformers.

Single Ended Output Transformers

type primary Z max dc max power suggested valve type price (inc)

sa107 2KS 70mA 20w 6080 £48.18
Push Puli Output Transformers

type atoaZ maxdc maxP suggested valve type price (Inc)

pp108  3K3 70mA 20W 6080 £58.95

pp108  5KO 100mA 3w 3008 £64.87

pp110  6KO 70mA 25W 5881 £59.87

All the above can be suppiied tully shrouded, opan frame or drop through as required.
Pisase enquire about any requirements not listed here. A large range of mains transformers and power
supply chokes is also available. Full “sets” for amplifiers can be supplied:

Set 1: suitable for a push-pull 5881 kit: 2xOTX, 1xChoke, 1xMains for £190
Set 2: sultabie for a push-pull 3008 kit: 2xOTX, 2xChoke, 2xinterstage, 1xMains for £380
Set 3: suitable for a single ended 3008 kit: 2xOTX, 1xChoks, 1xMains for £220

We also supply a full range of quality pants including: Black Gates caps, polypropylene power supply
caps, Vitamin Q caps, silver wire, resistors, speakers, Alps pots, advice and lots more....

Finally we will have a valve phono stage kit available for late February, this will be an excellent MM to
line level phono stage, with optional MC stepup transformers. The tull kit will include pcb, components,
casework, valves and shipping; and will sell for onty £360 for the mm version.

Export and Trade Enquires weicome.
For further information and a catalogue send an A4 or AS SSAE (38p) to:

sjs electroacoustics
Ben-Dor, Lumb Carr Rd, Holcombe, Bury, BL8 4NN.

Cricklewood Electronics Ltd

You don't have to spend a forlune on High Qualily Valves.  150pF 400V 50 ATnF 160v 65
QOur valves are manufactured lo a very high standardand ~ 220pF 400V 50 10nF 6V 75
compare favourably lo brand names costing much more. 330pF 400V 50 2nf 160V 8

470pF 400V 65 dnf 16V 100

WOLLATON
AeUeDel*0

XLO FOR THE HOME CONSTRUCTOR
Whether you are building equipment from scratch, or upgrading
existing equipment then XLO wiring will improve the performance.
Also available are the XLO chassis mount phono and the XLR
connectors, and the speaker binding posts.

Cables and wires.

150% rated voltage for 15 mins

100pF 630V

Good valves al economical prices 680pF 400V 60

ECC81 45 ELB4 450

ECC82 450 GIU 750 High quality 400V Axial Polyester capacitor very suitable for

ECC83 450  6L6G 6.50 replacing those in vaive (& other) amps. Tolerance - 10%

EF 86 450 6V6GT 450 1nf 50 68nF 75

EL34 850 1.50F 50 100nF 75
2.2nF 50 150nF 75

P&P £3,50 +VAT up to 6 valves 3.3nF 50 220nF 8
47nF 65  330nF 1.00

Sugersound Axial Polypropylene Capacitors 100F 65  4700F 1.00

* Extremely low distortion 150F 65  680nF 125

* Detailed acoustic properties 2nF 85 1of 150

* High purtty tinned copper leads KkI3 65  150F 200

* Tight wound thick dielectric for  resonance efimination.  47nF 85  2F 255

* Low dissipation factor

* All units proof voltage lested at Hili Cable

screened cable 6.5mm 00. 20/0.1mm £1.25 per metre

Price L. 1836 Red & Biue marked Fig 8 cable. High density braid stere
Tol+ 5% 250v 400v screened dmmx 2 00 £1.25 per metre
100nF 085 1.00 279 79strand Fig.8 speaker cable.
220nF 085 100 White wth black marker 25A max 0.25 per metre
470nF 085 1.00 IL69 189 strand Fig.8 speaker cabe. Transparem Square &
1F 100 125 around profiie £1.25 per metre
w2 135 1.50
3ud 150 1.75 Gold piated Low cost RCA Phono plugs & leads
a7 1.7% 2.00 PPG2  pair go'd plated phono plugs with spnng cable Stram reset
6u8 225 250 For cabie stzes up 10 5 8mm Onky £1.65 per par
10u 3.00 350 PPG3 a5 abiove for cable up to Smm. Oy £165 per par
15u 400 450 LPPX  Lowcost phono lezd with 2 goid plated phono plugs
0] 623 635 mouided on each end of 1.2 metres stereo Screen cab'e
250 6.25 6.95 Only.... £1.25
50u 10.00 11.00 PPV as above but 5M cable Ony 29
75u 15.00 17.00 LPPG  High quality 4mm red & blue marked stereo Screened cable
100u 19.00 200 800mm fong with 2 gold plated phone plugs each end . Only.. £3.95
125 2000 200 pog kg eophg e 220 Peast Tl
PP £2.50 +VAT , W stk e pows s,k s e s, s, o Pt
Axial polyproplene capacitors, signal level. TOIrance +  juu o epstmers 195 Cakoma oy 250
Y Price i Cricklewood Etectronics Ltd

47pF 630V 50 nf 250V 85
68pF 630V 50 150F 25V 65
50 2F 20V 65

I818  Heavy Ouly Uttrasupple Neoprene Dxygen free single

40 Cricklewood Broadway London NW2 3ET
Tel: 081 452 0161, 081 450 0995 Fax: 081 208 1441

PRO 100 interconnect £5.50 per foot
PRO 150 interconnect £3.00 perfoot
PRO 625 speaker cable £1.25 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
REF 16T* Chassis hook up wire £10.00 per foot
Connectors

Neutrik gold plated XLR male £6.00
Neutrik gold plated XLR female £7.00
XLO pro phono plugs (4 pack) £25.00
XLO ref phono plugs (4 pack) £44.00
XLO spade plugs (4 pack) £13.00
XLO Signature XLR chassis mount (2 pack) £28.00
XLO Signature XLR chassis mount £28.00
XLO BNC connectors (2 pack) £16.00

* Note that the chassis wire is excellent for loudspeakers internal
wiring or to replace the jumper connectors used when Bi-wire
speakers are used in single wire mode. When using the wire to carry
signals of less that 100hz a double run should be used.

High quality preamps should be wired with 16T.

WOLLATON AUDIO - TEL/FAX: 0602 284147

ol £
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HOW THE K5881 PSE WORKS

by designer Andy Grove

The K588 PSE circuit is quite
straightforward, having two gain stages
and an output stage. All valves used are
Russian Military specification and are in
current production with world-wide
availability.

The first stage is a 7025 (high
performance ECC83) connected in
Shunt Regulated Push-Pull {SRPP)
configuration. The two halves of the
double-triode are used, one as the
actual amplifying element (V1a), the
other as an active load (V1b). The
active load part presents a high
impedance, equal to
ra+Rk+gmRk(Rk+ra) or approximately
pRk+ra (around 300k in this case) to
the amplifying valve ensuring good
linearity at low signal levels.

For small signal amplitudes SRPP
works very well if set up correctly, but
whereas a simple single-ended stage
generates predominantly 2nd harmonic
distortion, the SRPP configuration can
generate high order harmonics due to
the modulation of the load valve's
characteristics under large signal
amplitude conditions, these harmonics
often show up as "false detail” in the
treble. In this amplifier though the SRPP
stage is used at the input stage and
therefore only has to cope with small
voltage swings.
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As the signal output is taken from
the cathode of VIb rather than the
anode of Vla the output impedance is
lowe~ed due to the local feedback
around VIb. This low output impedance
is needed to drive the following stage
correctly at high frequencies giving
almost twice the uncompensated open
loop bandwidth. The second stage is a
6922 (similar to ECC88 but mil. spec.)
double-triode with both sections in
parallel.

The 6922 is usefully linear allowing a
large undistorted voltage swing for the
output valves and parallel connection
increases drive capability but grid
stoppers R8a and R8b are needed to
stop parasitic oscillation.

The output valves are two 5881
beam-tetrodes with their screen grids
connected via 1002 grid stoppers to a
44% tap on the output transformer in
what is termed Ultra Linear operation.
A proportion of the anode signal is fed
into the screen grids and the valves
work part way between triode and
pentode operation. This gives a good
share of a triode’s plus points: low
output impedance and low, mainly
second harmonic, distortion. If the
valves were operated purely as triodes
though, by connecting the anode and
screen together, the power obtainable

'World Radio Histo!

would be low at around |Owatts total
output, this could be a modification for
the builder to experiment with if the
lower power is acceptable. The
operating conditions for UL operation
have been calculated to cause no loss of
power over pure pentode operation.

Feedback is taken from the output
transformer secondary and fed to the
cathode of Vla in the usual manner via
R2!. Around 25dB of overall feedback is
used to lower distortion and output
impedance, giving it the ability to drive
most loudspeakers. There are two
compensation networks, Cl12 and CI3.
C12 gives frequency dependant
feedback from the output of the driver
stage, setting the "open loop”
bandwidth. CI3 gives frequency
dependant feedback from the
secondary, the two networks together
set the HF roll-off point and stability
margin.

The power supply is of standard
design, comprising a bridge rectifier and
a Pi filter for smoothing which gives
450V when running. Slightly increased
capacity was needed due to the lack of
cancellation inherent in single-ended
output stages, so the power supply
capacitors, at |00uF, are twice the size
of those in the K588 | push-pull design.
AG
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BUILDING for guidance only. Tobe ableto b) understand a circuit diagram (the

successfully build this amplifier you will component layout diagram does not show
The amplifier is built up on tag boards, need to have a good understanding of all connections).
making construction easy for the DIYer electronics and components e.g. which ¢) possess a rudimentary understanding of
and allowing experimentation with way around a diode or electrolytic electricity and electronics
different brands of component at a later capacitor should go, and be ableto read a  d) have a muttimeter and be able to use it
date. This also makes for extremely good circuit diagram. for checks and fautt finding
contact between components, a thick e) know the necessary precautions to
silver plated copper wire takes the place of ~ SKILL LEVEL avoid electric shocks from the mains and
a thin printed circuit board track. To build this amplifier you must be able to:  power lines.

The tag board layout shown below is a) solder

Tag board layout

LEFT CHANNEL RIGHT CHANNEL

m—idie UL TP b RI7 3 —d—1—4% ULTAP
T D——F_T
M.

<+

OPT

4 >
3
4

- 4

VS i

had

-+ -

NOTES

1) Not to scale: representations only

2) OPT = output transformer; UL TAP =Ultra Linear tap on OPT, HT = high voltage
3) R1,R2 very hum sensitive; keep leads short

4 R15 16 run hot; keep away from chassls and components

§) R10 goes under the board to make space

6) Wire gnd stoppers, R2, R8a, R8b hard up against holder pins

-
2 2
L5, 7025 692 . : —
® 1-A"  1-A" ® O 3
. . . - 2-G" CIB(CH 3. 6 1-ic.
3. . 3_Ku 3_Kl| . g'g
® @y 4-H 4-H ® ®., s1.Go
2 5-H 5-H
| o o 6-A  6-A 2 o0 5-G1
1 9 7-G 7-G 1 8 By AP
BYA for7025and 6922 g.Kk  8-K: Octalfor5881 /-H |
(from below) 9-Hct. 9 - Screen (from below) 8-K
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SOUND QUALITY

By David Price

The first thing that struck me when
listening to K588 1 PSE was its classic
single-ended smoothness. | started my
listening with one of the sweetest
analogue recordings ever committed to
vinyl, Cafe Reggio's by Isaac Hayes, an
early seventies pressing on the
legendary Stax label As the stylus hit
the groove, out came a sweet and clear
sound, conveying horns with an earthy,
raw timbre.

As the bass kicked In 1t became
clear that the K588 PSE was a very
grippy little amp, reproducing the
envelope of the note and the texture
of the sound with equal clarity. As the
song got Into its groove, the amp
sounded unfailingly smooth and clear,
cymbals had a silken sheen yet were so
finely etched you could almost feel
them. The space and air around the
drum kit was a revelation, as was the
loose, effusive way that the drums were
hit by the Stax session drummer. It
displayed wonderful control on a song
that had been recorded in a very
loosely syncopated way, keeping all the
instruments and rhythms together with
great authority. Lesser amps can't do
this and descend into rhythmic disarray.

Moving onto dance music, and Inner
City's Good Life was the next disc to
go on the turntable. Singer Paris Grey's
solo vocal came across with a clarity
few other amplifiers can match - her
voice just hung above the KEFs with an
eery presence. As the electronics
kicked in, | found myself comparing the
K588 PSE to the 300B. The latter is
one of the best valve amplifiers I've
heard to date, with an expansive
soundstage and outrageous bass slam

MEASURED PERFORMANCE

The K5881 PSE amplifier discloses its single
ended nature in its measured performance. At
IW/1kHz distortion measured 0.16% of nearly
pure second harmonic. typical of a well
designed single-ended amplifier. Higher order
harmonics only appeared when clipping was
reached.

An interesting experiment was to
disconnect the UL tap and run the output
valves as pure pentodes. The distortion
characteristic was dramatically different, with
second harmonic dropping to be replaced by
third and higher order components, but with
no power increase. This demonstrates the
effectiveness of this design feature.

Power was measured at a distortion limit
of 1%, at which point output was slightly over
17W/channel with both channels just below
visual clip. This is enough to drive reasonably
sensitive ‘speakers to surprisingly good levels,
after ali a 60W/channel amp will only play 6dB
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and extension. It was instantly apparent
that K588 PSE just didn't have this,
majoring instead on control and
transparency. Bass was lighter, faster
and more percussive, but ultimately the
300B won the day on this track through
sheer muscle.

Although K588 PSE lacked the
dynamic weight to capture drum
patterns, it still endeared itself in other
ways. The classic 808 hi-hat sound had
unprecedented clarity and every strand
of the mix seemed to work together
with one another.

Moving on to ABC's classic Lexicon
of Love album, and my feelings on the
k5881 PSE crystallised. It displayed
incredible separation of instruments in
the mix, separating the voice out from
the fray and projecting it with
superlative clarity. The percussive bass
playing at the top of the fretboard was
caught as never before, making Date
Stamp positively bounce along. Synth
textures were superbly conveyed and
lead and rhythm guitars were tghtly
located. The amplifier proved detailed
and poised at the same time, managing
to sound fast and incisive but rever
harsh. Whereas many lithe transistor
amps get their speed from the
brightness their added switching
distortion creates, the K5881 PSE made
it through sheer gnp.

All in all, it's a very charming
amplifier. Modest power means you
need reasonably efficient loudspeakers
or a small room. But in the right system
it can be breathtaking, pulling you into
the music like very few amps at any
price can do. Many will find it 2 real
charmer.

louder on the same speaker.

Bandwidth is deliberately set at 30Hz-
25kHz (-1dB). The output transformers will
allow full output at 30Hz, but maximum power
starts to drop as the frequency is lowered
even though there is a substantial mass of iron
in the cores. This prevents the cores saturating
when subjected to subsonics such as those
from LP.

Distortion

Distortion is low even at 10kHz, and
comprises innocuous 2nd harmonic.

0
8kiHz 10kHz
Lest (one

HOW TO ORDER
K5881 PSE is
available now! -

For further

information and
ordering details,
please see page
82 in the main
issue.

SAFETY

Lethal voltages exist in this amplifier.
Ve do not suggest you attempt to

| build it unless you are conversant
with valve circuits and safety
precautions. You should possess a
voltmeter capable of reading up to
1000volts.

An approved BUILT version is
available for those without
electronic knowledge or experience
- see page 82 in the main issue.

Hum and noise will not be a problem at
1 .5mV and -90dB respectively. In practice this |
will be inaudible at the listening position,
except maybe with horn loudspeakers of |
100¢B sensitivity or more.

Sensitivity is 280mV for full output, which ‘
is enough to be used with most vintage and
modern equipment including passive preamps.!
Very low output equipment, such as the Leak
Troughline however, will need some
preamplification. AG

AMPLIFIER TEST RESULTS

Power {7watts
Frequency response 30Hz-25kHz
Separation 60dB
Noise -90dB
Hum 1.5mV
Distortion (%) w FULL
IkHz 0.16 1.0
10kHz } 4
Sensitivity 280mV



Your ideal Loudspeaker Hasn’t Been Built Yet!

Learn about your stereo speakers
from the inside out.
Speaker Builder can help you
create great speakers without
having to recreate your budget!

D YES! Send me my first issue of Speaker Builder. 1 pay just $50.00 US for one year, eight big issues in all. Remit in US

dollars drawn on a US bank only. International Postal Money Orders in US $ accepted.
We accept Mastercard and VISA.

Payment Enclosed: O Check or Money Order [ Mastercard [ VISA
Card No. _expires
Name
Street & No.
City Country Postal Code

Prices subject to change without notice.

g PO Box 494 Dept. HFWS, Peterborough, NH 03458-0494 USA
SVeﬂkef‘ Builder Phone: (603) 924-9464 or FAX 24 hours a day to (603) 924-9467.

INTRODUCING:- geiIMNIV[cHEe I Me{o] Ny
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Long known as specialists in rare tube brands, Billington Export introduces a new line of premium-grade valves to fill the increasing demand for hard-to-find tubes!
BILLINGTON GOLD features specially tested valves selected for long life, low microphony and low noise. Versions with gold plated pins including E81CC, E82CC,
E83CC, E8BCC are available as well as grey pin versions of 6L6GC, 12AT7, 12AU7, 12AX7, DG732, ECC81, ECC82, ECC83, EF86, EL34, EL84, KT66, KT88 and
others as listed below.

BILLINGTON GOLD brand comes from a variety of countries around the world. We have carefully chosen the best manufacturer for each type, with an emphasis on
the highest audio quality, and product reliability.

We also stock one million valves by Brimar, GE USA, GEC UK, Mullard, Russia/Sovtek, Tesla, Tungsram and other rare brands as well as sockets and CRTs.

243 Billington Gold £15.00 12E1 STCATT UK £15.00 E81CC Billington Gold £5.25 EF804S Telefunken £27.00 B7G McMurdo UK Chassis

3Amp1A Tungsram £32.40 13E1 STC UK £135.00 E81CC-01 Billington Gold £9.50 EL34 Chinese £7.00 mount skirted £0.72
5¢-450A STC UK £259.35 85A2 Mullard £5.93 E82CC Billington Gold £4.50 EL34 Billington Gold £9.95 813 Socket £15.00
5R4GY USA £7.50 3008 Billington Gold £69.00 E82CC-01 Billington Gold £8.50 EL34 Siemens Germany flattop  POA Octal McMurdo UK £1.20
5U4G Sovtek £3.20 805 USA £54.00 E83CC-01 Billington Gold £8.50 EL34G Sovtek £7.00 Octal PCB nylon £2.70
5Y3GT RCA £3.90 3008 Silvertone Chinese £69.00 E88CC Billington Gold £6.90 EL84 Sovtek £1.82 Octal PCB, foreign £1.20
6AS7G Russian £4.00 807 USA £9.00 ECC81 Mullard UK (Cv4024) £7.50 EL84 Billington Goid £4.00

6B4G Russian POA 811A Billington Gold £12.00 ECC81 Billington Gold £5.25 GZ32 Miniwatt France £8.00 B9A Sockets for ECC83, EL84, EF86 etc.
6BH6 RCA £2.48 845 Billington Goid £33.00 ECC82 Mullard UK £9.00 GZ34 Sovtek £7.95 surtable for preamps

6CG7 USA £6.75 5687WA Sylvania £6.45 ECC82 Billington Gold £4.50 GZ34/5Y3GT Sovtek £4.20 BIA Ceramic, skirted, chassis with

6L6G France £18.00 5751 use ECC83 ECC83/12AX7WB Sovtek £3.50 G237 Mullard UK £4.95 screening can, made in China £1.20
6LBGC Billington Goid £6.50 5881/6L6WGC Sovtek £6.00 ECC83/ECC803S Tesla £13.13 KT66 Billington Gold £9.50

B6L6WGC Sovtek Russian £6.00 6189W GE/RCA £5.99 ECC83 Bitlington Gold £5.25 KT88 Billington Gold £18.50 BIA Ceramic, skirted, chassis with
6SL7GT Sovtek £2.50 6336A Penta USA £58.50 ECC85 Bentley £3.50 PL519 ECG/Philips £5.95 screening can, made in Russia ~ £0.90
6SN7GT Sovtek S1133 6550A GE USA £33.00 ECC88 Chinese £3.90 Jumbo 4 pin for 211 £11.50 BYA PCB Gold pins £2.40
6V6GT STC UK £4.20 6550A Billington Gold £11.50 ECC88 Billington Gold £6.90 Jumbo 4 pin gold plated for 211 £24.00

6X4W Raytheon USA £3.60 6550WA Sovtek Russian £19.95 ECC88/6922 ECG Philips £5.18 UX4 used for 2A3/300b £2.25 BD9 magnoval chassis

12AX7 Billington Gold £5.25 V4003 Mutlard UK £9.00 ECL82 Russian £1.58 UX4 large locking type £6.00 mounted for PL519 £2.25
12AXTWA Sovtek £3.50 CV4004 Brimar UK £7.85 ECL86 East European £3.23 B5 UK £3.60 Topcap used for 807 £1.20
12AX7WB Sovtek £3.50 €V4024 Mullard UK £7.50 EF86 GEC UK "CV4085’ £19.50 UX5 McMurdo UK £3.60 Topcap 12 E1, 5B-254M,

12BH7A GE Brands £13.80 DG732 Tungsram Hungary £32.48 EF86 Sovtek £4.50 B7A used for 6C33CB £3.23 PL519 £3.60

. . A elepfrorze. (OF FOF) 7 SFAPOE 7
Limited #coxc- cO7203) 753570

We can supply sockets for any valve listed in this advertisement. For matched testing please ad £2.00 per valve (eg. £8.00 per quartet)

y 'ng-to L ¥, G zllr72czrzs A 7ezed777er o srezze,
Bill n I3 27722 /7 7¢ 7S 7,
Export Szessex RIZTISF QPFFZ K
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IMP LOUDSPEAKER TEST SYSTEM

FL TRt Wbe

"ty Instruments, Inc,

TEST YOUR OWN
LOUDSPEAKER DESIGNS

Liberty Instruments’ IMP/MLS is an affordable audio analyser capable of accurately

measuring loudspeaker frequency response, impedance and phase. Complete with

microphone and designed to run on an IBM PC compatible, Dominic Baker finds

he world of DIY loudspeakers is
fast expandirg these days. State of

the art drive units are becoming
more commorly aviilable to the DiY'er,
at reasonable cos:. Most people can
knock up their own box, and crossovers
are relatively simple to construct in
comparison to otner, more arcuous
projects sucn as valve amplifiers and CD
convertors.

But if you want to design your own
loudspeaker system the major problem
of bringing it up to a reasonable state of
accuracy as a transducer will face you.
Many people do engineer by ear and,
with great experience and a good
reference ‘speaker, sesponse flatness to
within a few dB can be obtained.
Howeve-, few people will ever achieve
this, lacking the background.

HI-F1 WORLD SUPPLEMENT FEBRUARY 1995

IMP/MLS a powerful system.

Loudspeakers are seductive and
engineerng them by whim, without any
guidance from measurement, often
results in srong imbalance. By this |
mean you can, for example, engineer a
speaker tc give a wonderfully smooth
easy sound, only o find in later
comparison against, say, a ‘riend's, that
quite a lot of information is missing and
that what seemed like smoothness now
sounds like murkiness. You've failed to
marry up midrange to treble in the
crossover, a comman failure even in
commercial loudspeakers. Without
frequency response measurement, yot
wor't know in the first place and, once
having found out, wll have difficulty in
finding a remedy.

To develop a loudspeaker properly
the ability to measure frequency

response accurately is crucially important.
It doesr't mean you have to engineer for
a flat response, it simply means that
educated decisions can be made about
its performance Want a soft yet
adequately revealing sourd? Make sure
the tweeter rolls off gently to around -
2dB down or so at 20kHz. Want super
vocal intelligibility and project on? Put in
IdB or o of upper midrange lift. There
are afferdable computer pac<ages that
can help you design the box and those
more mathematically minced can use the
Thiele-Small equations these rely upon,
fine tuning in the bass being carried out
by ear. But when it comes to crossover
design, for good resuks frequency
response needs to be known, as well as
driver impedances and much more.
Most bass/midrange units have a



IMP LOUDSPEAKER TEST SYSTEM

response that rises with frequency,
needing a series inductor to compensate.
Crossovers calculated from simple
theoretical equations are usually
unsatisfactory in practice. | use a package
called Netcalc to model crossovers
accurately. But, for perfect resuits,
precise fine tuning still requires response
and impedance measurements of the
actual system you are working on.

Up until now this has demanded
heavy duty equipment, our Hewlett-
Packard FFT spectrum analyser and Briiel
& Kjer microphone would set you back
around £15,000. The complicated part
of our FFT analyser is the bit which
performs the maths that turns what the

microphone ‘hears’ into a graph on the
screen. With an IBM PC, all that's
needed is something to convert this
signal from the microphone into
something that the PC can understand,
and some clever software.

The IMP system reviewed here does
just that. The IMP box converts the
analogue signal from the microphone
into a digital code for the PC, and the
computer software displays it in the
form of a graph which is easily
interpreted. For a fraction of the price, it
carry out the essential tasks of a
dedicated FFT.

IMP allows the DIYer to measure
frequency response, impedance and

phase. So, now not only can the
enthusiast get their hands on state-of-
the-art drivers and crossover
components, but with the aid of IMP
they can produce a design as well
engineered as almost any manufacturer.

You're probably asking “at what
price though?” The basic IMP system
comes complete with a microphone, the
hardware and software, for just $304.95
(equivalent to around £190.59) in kit
form. Fully built and tested it is still only
$460 (equivalent to around £287.50). If
you already own a PC, this makes it one
of the most affordable FFT measuring
systems available. But is it any good? To
find out, read on.

IMP - HOW IT
WORKS

The IMP audio analyser is a Fast Fourier
Transform spectrum analyser capable of
making frequency response, impedance
and phase measurements. It takes an
analogue signal from a microphone or
one of its probe inputs and converts the
signal into a stream of digital data which
can be fed into an IBM PC compatible.
Once the analogue signal has been
converted into digital data, the IMP

AMPLIFIER J——EST
{ SIGNAL

H ®

TRANSIENT STIMULUS

existing hi-fi amplifier, to the item being
measured. In the case of a loudspeaker,
the pulse will be captured by a
microphone and sent back to the IMP
hardware.

This pulse is converted by the
analogue-to-digital convertor in the IMP
hardware and displayed on the computer
screen as shown below. A portion of this
time domain response can be selected
and transformed into a frequency domain
response using a mathematical equation
called the Fourier Transform. In fact a

Ve

FREQUENCY RESPONSE

TIME DOMAIN RESPONSE

impulse, which is the first reflection. The
portion of this that contains the
information we need, is the portion
between the beginning of the initial pulse
up to just before the first reflection.

This portion of the time domain
response contains all the information
needed for the computer to
mathematically transform (FFT) it into
either a phase, frequency response or
even a 3D waterfall plot. You can adjust
scales and settings to get maximum detail
where you want it, say around the

crossover region,
perform
smoothing
operations -
octave, half
octave, third
octave up to
12th, and so on.
|  Obviously it is
extremely
important to get
an accurate time
domain response
in the first place,
as this is the
reference from
which all the
other data is

b

extracted. For

IBM PC greater accuracy,

*

| especially at low
frequencies,
multiple

A broadband pulse is sent to the loudspeaker under test and converted by the IMP Audio Analyser into a digital signal.
The PC displays this as a time domain response, a portion of which can then be converted into more meaningful

software loaded on the computer can
manipulate the data to display it in the
frequency response, impedance curve and
phase plots we are more familiar with. For
those of you who are not so technical,
this is about all you need to know to get
an idea of how the IMP system works.

In more detail, this is how it goes. The
IMP system sends an impulse with
broadband energy, amplified by your

response plots.

variation of the Fourier Transform is used
which is especially well suited to
computers, the Fast Fourier Transform
(FFT).

The time domain response will show
a sharp peak as the impulse is read by the
microphone or probe input, and then a
series of ripples as the pulse decays back
into a flat line. Further along you will see a
second ripple, smaller than the initial

measurements
can be made,
each doubling in
the number of
tests resulting in a
3dB improvement in noise.

An upgrade to the standard IMP
system (which our review kit came
supplied with) is the MLS hardware and
software package. MLS mathematically
squeezes around 4000 test and average
sequences into one, greatly improving
noise immunity. If even greater immunity
is needed, the MLS pulse itself can be
averaged.
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BUILDING THE
IMP AUDIO
ANALYSER

Our IMP/MLS audio analyser came as a
kit, as requested. | wanted to find out
how difficult, or perhaps easy, it would
be to build for the constructor and how
much work was involved.

Before | go any further, one warning
to potential purchasers of IMP. Some of
the integrated circuits (ICs) supplied are
static sensitive. If you touch the bare pins
with your hands, it will destroy them.

socket pins, resistor network, a handful
of capacitors and wire links etc. But it is
all fairly straight-forward stuff, taking me
around 3 hours to complete.

Updates to the board do require
three modifications to be made dy the
user, where tracks have to be cut on the
underside of the board and smal
capacitors soldered between them. This
is by far the trickiest part, because the
tracks are so fine and closely spaced. |
was a little worried that enthusiastic
builders could get this far, slip whilst
cutting a track, cause damage to other
tracks or parts and be faced with a non-

The MLS board sits ‘piggy back’ on top of the main IMP circuit board.

You either need an extremely steady
pair of hands or, better, a wrist strap
which earths any static build up on your
hands (Maplin Code FE29G, price
£8.99).

IMP is built up on a small,
professionally made, printed circuit
board. A lot of the soldering work
involves fitting the sockets for the 1Cs.
These range from [4-pins to 24-
pins and there are a fair number of
them too. | use a needle point
soldering iron for |Cs; the sharp
point is far better suited to making
a neat job with the tiny pins of the
socket and the pads of the circuit
board. '

The instructions are not the
most comprehensive |'ve ever
come across, but the build ‘
sequence is described in detall, step
by step. Quite a lot of work is
involved, what with hundreds of IC

HI-FI WORLD SUPPLEMENT FEBRUARY 1995

working device and a great deal of extra
work. | think Liberty Instruments need to
produce an updated board that doesn’t
require such delicate and precise
modifications, since we know from our
own experience that poor soldering and
errors in soldering are one of the
commonest causes of failure in a kit.
The MLS board is much the same,

PHONO IN-LINE
SOCKET

but being considerably smaller and only
using a couple of ICs, is far faster to
build. Once completed, this board sits
‘piggy back’ on top of the main IMP
board and has to be hard wired using
short connecting wires.

Again, because MLS 1s an add-on
board, the wires that come from it have
to be carefully soldered to the thin tracks
on the underside of the main IMP board.
This is extremely tricky, so the MLS
addition renders the kit surtable only for
highly experienced builders, preferably
those who are familiar with PCB repair
work. The wires have to be soldered
onto tracks which are barely wider than
the wire itself, and the next track along
sits dangerously close for those with a
tendency to overdo the solder.

Check, and then double check that
you have made all the right connections

between IMP and MLS. Each is detailed
in the instructions which should prevent
any misconnections being made.

Once the two boards are built and
fitted together, they can be mounted
into the case. It's a lightweight and flimsy
affair, but adequate for the job and well
finished all the same. This is the easy
part, and anyone who's made .t thus far
should cope with ease. The only bit of
effort required is breaking off the
positioning pin on the potentiometers -
it would have been easier to have these
punched into the chassis, but it does
add to the 'kit' feel.

Assembly should take the
experienced builder around 6 hours to
complete in all, but it's not over when
the boards are finished, for IMP is
supplied complete with a microphone
capsule. The only thing is, you have to
make a ‘wand’ (body) for it yourself.
The capsule is slotted into one end of a
300mm long tube (use tape to give it a
firm fit) and an in-line metal phono
socket fitted to the other. You may have

to do some drilling here. Once slotted
inside, it can be held firmly with Araldite
or solder.

My system worked first time The
only problem | encountered was that a
[ 1OV mains supply had been provided
instead of 240V for the UK. A trip to
Maplin solved this though. Be sure to
specify clearly what mains supply you will
be using IMP on when you order.

MICROPHONE

METAL TUBE ~

APPROX 7MM DIAMETER

The microphone housing has to be made by the constructor, but it is a relatively straightforward

task for the practically minded.

World Radio History
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* TUBES 3000 Audio, receiving, fransmitfing and industrial types
in stock, including foreign types. * PARTS Resistors, capacitars,
tube sockefs, potentiometers, gillcloth, knobs, vibrators, fube
equipment. efe. * LITERATURE Extensive offering of books on
anfique radios, hifi, communications equipment, ftube data, and

circut diogromes. /’\

"Write or call for our 36 page catalog” |

ANTIQUE ELECTRONIC SUPPLY c <-5221 S. Maple Ave., Tempe AZ 85283
Phone (602) 820:5411, Fax (602) 820-4643

The TubePreamp CookBook

From 30 years of “hands on’ design, development and
professional construction of tube equipment comes this in
depth discussion of tube preamp designs and their practical
implementation.

Classic and exotic circuits

Feedback/no feedback concepts
Active/passive RIAA options

Single ended and balanced/differential designs
Power supplies, regulation and regulators

The ULTIMATE preamp regulator
Component, cable and tube choices
Modifications, upgrades, rebuilds and lots lots
more .....

* ¥ ® X B X #

Packed with diagrams. schematics and ideas, it's a gold mine
for the advanced constructor or even a professional preamp
designer.

Special offer te HiFi World readers:

Vacuum State TubePreamp CookBook

$29.50 or £19.50 or DM 44.50 inc. postage.

Ph, Fax or E-Mail Visa/MC (or just post cash)
Fine Print: 14 days money back if not delighted.

Vacuum Allen Wright/Allgiiuer

Einsteinstr. 129

State 81675 Munich, Germany.

Ph/Fax ++49 89 477415

ElECtl’OniCS CompuServe 100240,2562

| |
KIT BUILDING
SERVICE

Any kit built to a high
standard, fully tested and
listened to before delivery.

Half finished projects

completed!
|\ You may see my work at:

1anmex u

25 Loner Mo H 2y naow ety d

Lonchn SE1 248 xy .

Tus S 2 0w5w |
20

Harx
ot 071 401,
Aax 071 28 3999 (o]

Technical enquiries to:

AN
ULEY Hi-r

081 470 9795

CQOWTER -
: TRANSFORMERS ||

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

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

Our current lists show a range of over 50 output, 70 power
transformers and nearly 30 chokes.
E.A. SOWTERLTD

P.0. BOX 36, Ipswich IP1 2EL _
Tel: 0473 252794. Fax: 0473 236188 SEND S.A.E. FOR DETAILS.

"Lockwood Audio

Tel: 081-207 4472 Fax: 081-207 5283

WE BUY AND SELL NEW, USED AND VINTAGE
SPEAKERS, DRIVERS, CABINETS, PARTS

SPEAKER REPAIRS
THE

| Authorised w Specialist

MAJOR CREDIT CARDS WELCOME
IMPERIAL STUDIOS, oo
MAXWELL ROAD, —
BOREHAMWOOD, HERTS. WD6 1WE j
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IMP LOUDSPEAKER TEST SYSTEM

USING IMP

In use IMP is relatively straightforward,
the “'Quick intro" tutorial describing
most of the basic measurement
techniques. Good, clear diagrams of
exactly how to set up the equipment for
frequency response and impedance
allow you to get working very quickly; |
had the system up and running with an
accurate response curve displayed within
an hour.

CAL

One feature of the IMP/MLS audio
analyser | haven't described so far is the
CAL process. By just sending the MLS
signal to a loudspeaker under test you
are leaving a lot to chance. The
microphone may not have a perfectly
flat response, nor the amplifier you are
using to amplify the test signal. So

CAL process. Put simply, a probe is
connected to the output of the test
amplifier so that IMP can ‘see’ exactly
what is being fed to the loudspeaker as
a test stimulus. Once this is known, any
errors in the test signal can be civided
out by the computer. By connecting the
test signal output from my amplifier into
the input CAL probe of IMP, it will
measure its own response. The curve it
displayed had strong treble roll-off
above |0kHz. This was quickly
programmed in and used as a correction
curve for future measurements, which
proved extremely accurate. CAL should
always be used for accurate
measurements with IMP.

CYCLING
One great advantage of computer based
test systems is that they store their

TEST ,
PULSE

IMP

.
| CAL IN

IBM PC

AMPLIFIER

The CAL Process calculates any errors introduced in the measurement system which can
then be divided out in the computer software.

straight away there are two possible
causes of inaccuracy. Less obviously, the
MLS test pulse will not have a
completely even energy content and
further errors will be introduced as the
IMP converts the analogue signal from
the microphone into digital code for the
PC.

Fortunately, one of the great
advantages of using a computer
based test system like this, is that
errors such as these can be quickly
and easily corrected for. With a
computer it doesn’t matter how
lumpy the response of the
microphone is, as long as you have
an accurate response plot for it. This
can be programmed into the
computer software which will then
correct its response to give a
perfectly flat result. When you order
the IMP test system ask for a
calibration file with the microphone.
This costs $25 extra, but is well
worth it, taking care of this problem.

The other errors within the test
system can be corrected using the
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results for convenient display and
manipulation. IMP is the same. You press
‘Acquire’ to trigger the test sequence,
sending the pulse to the loudspeaker
and creating a measurement which is
stored in the computer's memory.

IMP has a useful feature called
Cycling. This repeats the sequence,
sending a pulse, receiving it on the

THPUT S IMKAL 612 TiK1HDH B:0A1
e e o | o 10,
A rd) None Octave Half Third Sin1h the

26004zt 4. 410 ~149.7

azgire 3810, “alome 1 o

computer screen and transforming it
into a response plot over and over
again.

On my reasonably fast 486dx33 PC,
this contiguous updating was fast enough
to give close to ‘real time’
measurements, allowing the microphone
position to be adjusted or a crossover
component changed, whilst the results
were viewed almost simultaneously on
screen, much like our Hewlett-Packard
3561A. This makes crossover design and
port tuning fast, efficient and accurate,
showing the power of a good test
system.

CONCLUSION
IMP is a remarkable system for the Do-
It-Yourself loudspeaker designer,
allowing fast and accurate measurements
to be made at an affordable pnce. It is
capable of measuring frequency
response, impedance, phase and, with a
calibrated microphone, sensitiv'ty too.
Using a system such as this, the
DIYer can truly rival some of the most
advanced and complex commercial
loudspeaker designs around. The only
point to bear in mind is that whilst IMP
provides the information, the user has to
act upon it, needing knowledge and
experience. However, IMP offers a
powerful starting point. It's a remarkable
tool for any DIY loudspeaker
engineer @

IMP system including software and
microphone.

Kit $304.95 (£190.59)
Assembled $460 (£287.50)
MLS Upgrade

Kit $54.95 (£34.34)
IMP system including software,
microphone and MLS upgrade

Assembled $624 (£390)
Add $50 (£31.25) for shipping by Air Mail.
(conversion to £Sterling using $1.6=£1)

IMP/MLS is available from:

Old Colony Sound Laboratory, PO Box
243, Peterborough, NH 03458-0243, USA
Tel: (603) 924 9464
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Once the time domain response has been measured, IMP can quickly manipulate it into frequency

response, impedance, phase or even a waterfall plot.



COMPLETE TS,

AUCIO NOTE CERAMIC STAND-OFFS

Fogesty ot b HT a0 e i
Y - — Sony o vt g veng el Pastedimades i 211 VT4 M5 849 S84TL DAY wd s ADO
Udlo otc 19849 THREE NOTE stand-os shasid Do mors o6=3 mandatory  fhat contest. They e 0 ederawrap on the segle way umrs
- e Ty e
TO0T THHO TS wgl-snced 15 ey Clans A s Msn oy @iecind cont £ 599 00wt AUBI0 WOTE CERAMIC STANO-OFFS.
AUBIO NOTE AUDIO COMPOMENTS PARTS § PRICELIST. Vat Deliwy Oct 1994 Tyse Mo umber of Tags HeighkLangts Solder Connection Chassis Fizing Prica Ex UK VAT
T THEEE 2005 s wgine] Sam o 16517 wats Ot A ot £1 450 000 Vi Lol 1 %0 Voot Screr bt 14
A S WAL S SO P . — S . —c - TFOIAE o g T u O A swoo oy 0Gatd cont £179 00We Wt ey L2 ¢ 14om Y - Bl u
- g A Mt 20 Dac 194, L2 1 2w Saie . Soms 14
— prophet s pais of thegs e o not T FWE 211 swa-entng 15 v~ Chaat A MR Chi. &xpected cos' £2 250 00 mef Vet g2 H Adystaltle 17mm Sove ct Dot bat scriw-n 2
— . it y 15 Wb s 3 ity ey St o Dutlbt Somm s 305
— W g PSS ) s ] g Al ot et [ ey ATSTIE o T s A S s 59 D010 o L] $ Awsiain Dy S .. Oup O s 104
AL S e ie] e PO Tt b we ALDE SOTE we — D T g— g | e - OO LA} ] Mpestain S0y Sew wn Dvai b o4 5%
000 90 Ty 0 Mdsul QoM ‘U0 Dreught e lecheanay 10 100 you praies Avsshie hewamiesDmie 1224 460 10 Adpsthie 72mm S oty D b3 o m
e 90 0 o 50 0w g i 8 D ¢ Wt 2 k. o4t 5 Bty Swie Sonce £ 2
s — - » B LAl 9 LrmMion Seirans Lt b s
nal ) 4w e - e et 00 % 4T 0N st JUUE e e ot e w2 podm
M g e e Dty 0 real M reprotumd & e fome. Wter a8 proact & 12 you f you deckde 10 buy 24K hen the £10.00 Wit be refunded ages AUDID NOTE AUDID OUALITY OUTPUT TRANSFORMERS.
B e I G &
R 0 T e A e Wy s BT s 1) . AE 0ot P v e On ooy st (- By o e Soyie-smted Ovpws.
-~ ¥ ey b
- “Mowed” [ AUDIO NOTE QUTPUT TRANSFORMERS. Suggested Yatwe Max C1. & Power Prim-Sec Imp SasWegw Max Correm Prrie Ex. UK VAT
o 0] A— D S N e, e et g Ty W — o A ey L SREALTRG 5wl 25 49 03 AT St “s0
- e b R L e T BN L [T A et 3
p— i3 ¥ | JMAY™G pal 1025 - 43 O 1584 PRE ux
gt 0 14 epasiegy of Aubo ALDIO NOTE wery Frct and romns thebast 520 somc ) Ecnacey range Bacaip 7 AN
— o PE0 ww pIGrs reredeoed - B e e ] Swple-ended Circsits.
8 - Qreped Dy O - — - 1)
"D w— b Owg fom A wege [ ELwTol ey Dvans 6 490w 17— Wt P L)
-t Wiher 00 0r onu 2 watty 25 - 43 0vme. 17— $0ma SE
- — L~ gy R B . D e e L fay N G -0 0% 150 18 PSE 11380
P P O Kl —— ( — e b oy D Ot e e ey O e ] - Draits 125 430mms - A P o
. —a — A SR o b OWE0 Wes e Mg I ADE 3 OWeg SNCTEE Nwats X1 0w 1158 Vawwh P 0H00
he AU MTE e, These Eand AT 30w A1 430w TR e 150mA SE 1140
- WY SR Y P S 0 e e T 01 S g O, 000 @ oy e i & s e il e, e | 30 b 20WTACBS S0wets 15¢ 480mms 1020130 T TS 6 12400
L s P (Ot s o80T e 250 o SDuss 5 iSO 11601 L 1510
- A o Rte ® aman Puy e | DA ¥ s S0ty WS40 R T00WA PR 7w
- ARG o Tiw nd f 200474 Tives 5K+ 48 Onenes. 13711501 45mm 240mA PRE B10
S U f RO e ol e e Awes - AB0Ns e o -4 SE 1400
To g, o o o Ausg S0 R 10 158 W ar f end O e il R b1 oG- 426 0 1T WAl wa
. AT e e UK Vath e~ N it G gl ey o 2 R Ny - 430y NEL 1A 1900
pur pche after o adden of poRage and pache e 08t The s oot mng Dng 1 uoe & 3o ¢ ory 3p8eed 1071t &kt Prwr e NEW SE PRODUCT
R ey Y 5000 O 2619 01 % Gp B e g ey el seTss 0wy 20 - th 0w 19APSE 12300
P 3 VA Ml A, Omess pd Ao 1opay T oy oy o e - e
domes cart m w0 b G B
e dromeon 2 UK Band acooest. Pheass mote tethore 1.2 M cfargd on credh card Group B are typcy 207 46KHz M 1508 [E cored i fagh i siioon She Push-Pul Clrcaits
— £20 00 ——— ] A g b I W S s o G L (I ELIVEL LIRS 15wty B 480w - L4 Q0
— - ELoRun b1 L - a-— d a0y
——y 14 021 b o ’ PO E N S 430w Saeio— .4 6300
jume Sy, v S0 af the deme o order Group Care tymenty 1217 10 TOAHz rames 1508 siapweund doubls C-0omes with the best I(TB8ES50 wms K6 478 Onmg. 108018k PP )
o .-y o 3 HOme - [ 400
Pay € o —y 0yt P O, S 1 - TR — B e Ry L e e P T T 0 v 43 - U916 0mm Te ot - e %00
mad wory oww [ TSN - 2-430m 1508 1 - ALPRPP 13400
" ax 0r i Brore 6 an Twcrd of £20.00 {payadle m vaes of other s post free) o
— aw dey o Grow D o A e st v ced oy Poe”? Grme €
—ry euie-eaded oniy
SPECIFICATIONS 30082435845 Swis 254016 0me I S -0n
CIRCUTS, VALVE OATA & BASIC TECHNICAL INFORMATION. PP Puah-Pis PPP. Partibl P P SE = Smple-onied PSE . Swg-anviod P UL N84 Ow 10K - 4816 Ohme 16308148 150mA S 0w
tyw N ~ B e L R TR BT B AT [ S T ) 288 S0u LR - oA PR -0
3 L) Y Dy —
ey T -ty 514
L J Mar A prTary wapadences e CaCUMEG 1ar Class A oparatus il S s CowiET0N: puan 1 Pure Sitves Wired Outputs.
adie ad L Ul orff a -1 5000 17 9mh 164300
s S [ Towones e I MATABS 50wty 18K- 48 (b 11203415 1WA 1950
-~ Y
- e wcan supply te AUDIO WOTE o KEGOY
o wbed vibvan. ECOR ECLMGR2 ] WU S — — ¥ 1 0Rh & et FeRsiormr o e ONGAKU-2stef16 500 00
AT A TESE AXTWATEODKY ASAT 3B 21 VTAC 845 ELIAETAT 203 M Se
SRS ELOVONER T UG = Al U s S 20 TG 0 W B of N 3 v 3 211845 ome AUDIO NOTE MAINS TRANSFORMERS.
o 900 tageier 1 outside the UX angther USS fsh oy fnshed prodests 1 Hi w—
540 elctn e ey - W 1o
Ve sy Pt Pl et s el 3 e =t
— oS 9 ampe 25 walls b b et 3533 et el S niind s 8
ol decgn. Guy Adamg and I generally o.ev yonsibed by 100% wikch Prmary ¥astages Secondary HT Wisdwse Seconcary Heater Winings Price EX UK VAT
- 1ot hel e acip o S esec 03 T b B & e ot T (0 W) DR it ] 0 1 S o ) WL S OvtMt e 4y Ov Zeraisima Ov- 12001 AP o
L or ' —— o o] - OV T 3150 319 a4 A
» L= Ty Yo Sy Ov 20204 oy Ov-12at 14 a0
A pack US$5.00 For 0t 8 reoered 1 dene £7 00 Wedo 8w 00 00! OVI00 110w 100 5 -3t d Amp
: UK pleczs L ] e war ars o b 1207907 0008 380 Ov 30 ol 6OmA 126 Oval154 -y
.U 50 ureasiecd aw Aey anyfzied 130w 11m90n 62 Ov 2t 600mA for M7 Tude Prearp
U 50 ey W
draft o Puund Saerng for st Oered bciuw we oty whery w9 Can OV 100 10v128 Ov 200va 40mh 1260vat 154 %00
0 - whather fo1 Pedgtonss Moy ol On190%7 1l 1600 Ov- 60 o M0md
e P S SiorEget GV o DN S5 L deage and nemiach Ot 1o e RS SO T AR TR ns
NEW DIRECT HEATED TRIODE! s . o Coutto 1% pager esr 8 £20000 oty cost s cakcusied on 2 por [ SURY. Sowa 12621 Sty
] iy day L] GO 18 Can als0 POGUOR PO Quaatiies 12011010009 On-520v at 160mA 0-10vat dAmp Or-63 2t 9800
prnd wd e S Lo Raden K 3 boler ey mge A Vi S Vi3l 5 Ov Vw1029 150 150 3 50mA 154 Ov Sya25
—Dem ‘wmarey 5o e ponr S oy e 2 VI N D vhare s @ 1 0 o g cohanel X v 6 e 1201 1% S0 20002 00m 2 IS 29m Ty 25
. Aty £00 Ao b - - OV 100v1hewt28: 170y i LT R )
Apectancy 8 murswum 10 heurs al manram power guaranteed for 2 hews of 1 year Fut 120011010000y £25v0v-425 2 220mA N30 1 R25A %60
ol AUGID HOTE CHOKES § INDUCTORS 1120 TV ATOD 22 - TR 4T
Vane Sae Price E2. UK ¥al SOl A THAEE WIR) comn
SOUND PRACTICE g ) 1800 315003 15 2 T80
Iy amphiar 0600 withoul 1 usual I100mA 1400 12001 1OV 090 0 350-0v 220v 3t 2074 70000 50A T0v-vat 10700
e g W €ty ol S dey U0 MOy (O e oy ek W2Smh o ORe STr “n 1901t AN ATO-Oral3A S Ora
BU w7 —" 0 St Y W iy G ] 01 A 200 0 FerMASSAL e
non— o 0_ND gt b v hee dom A ul ] ERLR ST A
—d a0 o 0O wards T 125wA 83874x76mm 200 12011001 00W0v 308 - Ov 380y a1 200mA 150v-0v t 150mA. 10v-Ov 13700
-y Sl sorve, adwr g oy T Ny WGl BN 1901ty 325A vl LA
o b, St b el SRt Yo CO8 sty SOURL PRRCTICES hew g o Tl S o Se-rl S OratlA For ONGAXU s
S 20w vy e g et § 1> e Lkl S-vaIA S DeatdA
0 Boc 180562 Austa TX 78718 USA A requiar maderm wa'd bargin rd there e practiiy BH-06a125A
- A SOUAD PRACTICES we pust AUBGD NOTE PAPER W AL COPPER & SLVER FOR. BIGNAL CAPACITORS
~ Y - [ -y v " - O v
-t frst Torkwih 9999 o 40por sot
o o Detier
y - [ Summp s Sede upres ey QT o e — ety . — g g Ao Ja
b SOt 10 (e 0o w2 (500 4 P o 0F Fi———— [ B
T ¢ e e B UK e iy Sy, artn. (rig0 211 (v by W FONPN s ey b S CaRTL Wk 200 R RO () Uy - gt
Mhrac PP AD by D'ego Mksh 0 Fome Sughenad e A stovcable SE 1 by e ol longvdy, w 9000 foad must fun cost g gen - oty
o s swen e ALS SE 1ok Awie Mo AR 4t e Mot 90 200 Sras - rou $o/00 mutter whors you order your >ty I e A
»C 1
s A lube (e Sige % the DRT s the Bot by Miee van Evis and last by ont e AUQH) SOTE COPPER FON PAPER (N 0N CAPACTTORS.
e Lo by 11 Aod wil-buck Yy 27 Viiwe 0C Volage Sin Price ax UK Vat
ek 11 TE Sl R L R S b 0047 o] el 2%
500+ a0 M i I S w sy 0 Mwl p o] e
PRS- 05w - G- 45 AUD:0 NOTE S2LVER FON. SIGRAL CAPACITORS AUDIO NDTE PAPER 1N OB RESERYOIR CAPACTTORS
02wF 630w S5 0% 1975 Best i copaoion emliin. woskty sy 20003 Kor (8, U0ed 8 arpieens e OAGAXU Ny for use 01 Inductos pwer suppies. but s other wase
POSITIVE FEEDBACK 04t 0w .t ne FEGOW CAXU-ON 4 M7 Ty Sves haid-ramioms oy Lowded pdstnc ot A W s oy L DC Vltaga S Pros B UKVt
- —— - - Py, oK » 2l - teacte oF LR ek BT
Ones v ot 630wk - e
o 19700, y “ bye AUDIO NOTE SILYER FOIL PAPER IN 01L CAPACITORS, 1o iorw resmance ouf 1000wt s Tgom o
— o a— y ey 004w 0 14tbemn 100 Yam OC Voage Price ox X ¥at L 1600w SR D 8%
) [ oW - e 00 osinf 500 vt o e V00w Lt Rl
e 0 e e N w'd 0 19w (1 2w 19100 o 0w ms - 0w et badid
o o 000 il O 0 PR (Y S perspaT o0z 630 vos 10cube 13500 0 05mé 00wl did o 1000wck A 67
. por 0w 630 v C— 19600 01w 500wt 4575 2% WO A SRS 105
i3 6 e - 1] 0w 500w 9675 Tow 100w R S L 5
™~ 2600w 1000100228 157




AUDM DOTE PRECISION CARRONFILM RESISTORS. AUD'G NOTE SELECTED ADDIO VALVES. Vailee Y BG-Trse Supgesd Use Prcy e1 UK Val Got s wadm damege
» I e 3 Ay "
isd — e S W g @ ot - w— e B g g R E L Ayeer L] Vole L] S Prca £ UK ¥at,
- S 04m E 23 Ay 10 e e 1o zow 11aTws e (4]
- - ST — WS e, et — by - e LI - Lt 112 B - T e "
~ . — 0 Ead - Ll - - e T - L
Thet 0 L b~ - -t o et g "
Thnr 0N 000 12 E3 0 1wt £4.8 oae 2008 26 8 ook Swntet dest den. i E 2 L3 At " 100" - Tt e ar
Tpe e T Prica b UK ¥at e §ee L —— 18 gt .~ - e
AUDIO WOTE PAPER I ORL SIGNAL CAPACATORS. [ERE k] - 2% v tad - — " e e B - L
o0 S O - EMCUMEINLINA 8 A ey s - Lal it L i a4 L PR 16Ty - w
. [ ] S ] -— . - E St ety 7% 2w 50w Tt - 12
BRI 3 s e . A g p—— [ e L) e - sl o e C— A e [ 4 ™~ ~e A— it
GNP VS S A 0 F R S - L — 8- L RE= 28 B - -—— A L | T - i
g - - " o0 e B3L76T Okt w0 - b1 - et Shmcord A “~ =F L - w
-t Tt 2o [\ p— 1% L et Shedos L aandd Ll BOn e it .
— i &AM e @ A T S Sar Mg o — - —_ 45 80 e — e e i - . - - k2
- - e =4 e " 100 L Sh—re PY e— e & ko Lowe e = %
0 T QA 10 SRTE O Ch 4 (DR A e R iy Lo -8 pon bt 15 700 16w Sewird Ay uE e ot 3 o 585
A 00 0% g g S T G e [{EE SN Rt b R “%1 onf OBy BT PSR o 1) 2= S5hvt N2t ¢ e re
- - - -~ -~ Lt b o d 24 o e SRS SR A R Bwaae s
2205 e » 56 R ol d m o SOwR SN S The  PSC came s RCA, CNC BANANA PLUGS, RCA SOCKETS,
e SE81TBRALWET — ot 451 20wt 2200E DR e SPEAXEREGROUND TERMINALS & LOUDSPEAKER SPADES,
STAVEM e T— (1] 100NE. 1 Tt M ALAMYGS
Yaine 0C Vohage Sur Prics o1 UK ¥at L3N — (3 aw = St G e w
2w S0 - ne G650MTBa T — 4 150 E oo Al Ow Py »
056w 20wt Kl 1T (=) P g A T 65 f 10 ANGP AUDS NOTE gridmng 851
e @o- S w BAS 080 AT —— s NP ACBROTE S o, Wbl o =
Ll SO — | o~ Ll 8 US4 e - il 3 hnd -
(1 00 - Tnte an 3008 Bochy e g §7% e e BCA Sockrts.
gt 40w Jutden L} VAE W08 e, o oo b w00 20 Lo Type L Price dx UK Vat
i L Eatien % G Hi— s 0. Ll RCA swimt s wed [ ] 041
e G .- e BES Y87 T — Ex- AA e 4 e ] -
Ll “ - ] 515 T HT. o kL3 L o M-S AT NOTE e e sl Do i s
“ow o0 il 58 GIASARS HT et s saniat QW Suind
L o« Lot 635 u T mpie o, o b o pm o bt 268 wF ES]
R Q- - g &5 T s L g S ok e 265 NG Piugs and Bockets
00016 0w it 28 e S e Price £ UK Vat
(= SO0 - 0 - “w Pl o o O s ot v o Standee BNy s
ATee -- Shitem i - . w e o L S BN g v 520 chmes .
g S0 L 4 W — S e e W R STC LN e 9 W ar e =F E ol
005 £t It B p (o o — (103 E o (amnrn Py, hawiag eike: Cable Spaes. Chasels Locdspeake: Tuiimis,
A - N (%1 e N e ol Tye Proce £ UK ¥at
s - e LV} 0N S [T R £ WA S - -~ P Lod s
O— L - (-3 T S A6 ¢ R T TR S R - E >om when 1] ADT ROTE (g - — "
0071%F 6300t Sorem 4% - wE 12009 gm0 iy Sctnters of ik S o newy s ADONOTE Av ST Spuimer Wil it S i rod o1 s "
A R Wi 4% oo > g S BG WX T P d-onang s APDONOTE AS STE S Tow St S W8, QRO I S 275
e - T L3 S 1| vy TR 0 P g W vy e B e b3 [T B B e s P e AT AOTEM STR Sy Yo s o G gt
2 L] Tt & o 4 gt N W WE SO0 SO I B e — el T S T PPl e - o - 4%
0.0%m 630 v Shtwn 4 partaseset. concsder that when jou (xan ySus pro ect AW 16 BGN T s ~y Grn Tammsa chss S and = ed 145
[ and 60w et " o e “aim - 04
LI - B 455 RESISTORS e b L - — o o . .
o 630 A 66 o 1o Lo BT - — -5 T at— I R —
0. 0w At 545 SR Y —ast 0N W giech g oiregh R, £ 2 rUW W G0 i we3 e 20 100 BOW T B Lh<k 3
e 630w - e et -] 10 - - - — FERRITE RINGS
L - - (%] B —— " — 7 Q— —l R - Vo — b W oy £ — e At v, S - e T, S g
(g B30 Sl % adoed Iw— - T o b by - —- Sy BT oy - —, gw— b w—— (] s A——y § hrer
038w 0. e 14 S50 —— | - Lasty L a by kg arnd the cait, Asvaan the CD tmpon andthe DACK« the output #9 DRC or COm
L2 L Ll *% — Nyl (-
[ L oo vt l— " Bavchisg. L e 1 ]
(F-2 o0 Sidem 6% e e el i i Tl el ] SHINKON TANTALUM FILM REISISTORS
03w o0k 6ixnn "e i) —— ry e e = The  gobentm, S forge the WSHAY be Ok 1w AUDID NOTE COMPLETE KITS
129 we Flihemn 3% -y EE R L3 N — L k - L — T ¥ — g Wy -
Now - - [TVl s TS P4 A0 = e Tid v R o f e b a0 10 ¢ g e (e R R e e L L ()
02 20 Te@inn ns A - -

A N WL 1 S R W 2 e ) s
SR e WS T s AO
NOTE pop o capeaiory w Sty aiguni) 9 £ for vie 1t 0% 00 Mt 00

AUDIO NOTE ACID & CHLOMEE FREE SULVER SOLDER

Bovachig 14 1% s p e 500 (0N £ 11 oy S00ON 91 13 eact

Hokes,
Bt e ey Car Dsomm g S W KL T A o e . e Y
g vy a— T - v o 25

L e T R 2L Ve
S gy a0 e 1o Dot 2 (48 each 0 o pe—-

AUDIO NOTE 1 WATT TAKTALUM RESISTORS

Uoed 1 al ot arnpihery o
Wowrs Vey Prcy €x UK ¥at
50 Qrama v s G- famter 199
1 Ty 2068

AUDZ0 NOTE CABLES & WIRES

HBLCO ey sy KL SOPM g £306 sach o 13018 220 R0 b SR1 0
e R T Ry AP S PRl o R
oo TNT TR0 €94 qach Somm 2M1 10 400 370 £2.71 ¢k e 441 1 SO

AUOIO NOTE HIGH QULATTY CERAMIC VALYE BASES.
P - - et

Pt o
— " —— o\ NN 3 3 b
Ao 1980 g v puc—
i e ASIONOTE w oot B & ba 2w S S f—
¢ 2 T T D T T
—— . T s by
@90 193 On iy W, 50 be pIRTRTEC () YU o the WL (T8 AR sk

T AT GTE 1 1% 1 5

Wl e D AT O R 2 200 3 VI S e i 25 el

G, o oA D e e Ampet, I B y——"rol [0
- g . by T b

KT ONE

Badmmamd e s G 5308 drech. WG et W W e S

A i o | s 1 Pt p— | S w—, b -]
P o AD st W Tt 1n Do g ¢ by a—

1t (1 4= e 5008 Doy S o i 15 W e ey O 10 M

-
0o g T S T g 04 | - T
fac AC g O - e

Broiun W
—— A, ® (83 G e e Sk T e -
Pro— -

p—— -~

¢ - e
g s § op—t (12T T o 0§y -4 —
-

HIGH WATTAGE WIREWOLIN RESISTORS.
L3} 92 5 . —p K1 Two
L b T e LT - - *
o s 47 5N P—y - - - A T ——

- On

Wattagh Yaie Tomanc: Prics o Vat P S0 AT | P —— ¢ go g D
(2] - N % A —
(L 100R a 0%
(1 4R » 086 KT THREE
[ 9 L 3 e
(T3 " 5 % B b 21O e — -
3 5 » L} e O A 130 0 e - »
St t 3 L 1 -y - 5637 SAPPwe.
I . L ‘u dm—
ot 16 o 14
(] 1*8 N " KT THREE iy 3 S s 0N LT ONE W GOV T o ey

L R L e

YOLUME COMTROLS

Mzsance Comvcime Priea Ex Ut Vol
R e - PP S s
1001 0w S Fov o Ay (P—— 28

- 1
L W (0 50 T R0 VIR O 1 e T MR M KRN e G O
e gu sy (000 sEmng ey Sy -

Impadance Comtruciion Prica £x UK Val

U O g Erm— e

1RO Large samniging il

100K O e Larye Encipmmg Nt gy ]
BALANCE CONTROLS.

100 0% fraw s Lo we— 3%

100K 0w Ev—nd vy PCY Sy u15

$OON e  wry g - 1P 0 Sumncy TN AT ) T wm—
100K pot 0 o £32.25

STANDARD TYPE SWITCHES
™~ 26w N L]

- 4N ey y O — B N e e T S LR s U
et gt o8 f e preact e
———— - prome
$S0LID 39 99% PURE AUTHO NOTE SILYER WIRE e Nourtre; Platmg Prics &1 UK at
Gy Insuiaten Matenal Price per Moter £ UK ¥l A LA tev 30099038014 (— 6od L ¥
- FoThee %75 Age vt RAAA - L] 1%
- Pyt an Ao Bsa IR b A O b "I
[F 2 L us A U4 VE G e ey - 489
e L b g 418 111VTOMS Cunwh Gyt w—y 15305
R ad . n% S o C— e 9
" fe 14 el ptu W b ] . 615
7B it 02 o] o b
The shen g yoig s yorme g Seidable o witinr, @ pwe Sy b e ] 7w B a4 2R2 [ S 67
- W g g —— e i R - o [ "%
RO R LD SLIG O E 56
AUDID NOTE COAX INTERCONNECT CABLES. BRI AN LU G734 LEG ok O 60¢ 865
TemLaer code Construetin Price per Starws Meter €x UK Vat o WD e EcB S kL]
Ak — 5 oI T 0N W 50 e PoB -~ L)
Ao R e un Goo PR ST TR W N o O am e g “w
A Wk groy v Gpe BOA e ST T T B0, s o Ot ey S 67
——ny e B NN - - ux Gpw AS I T W g e b s 9%
M- - —re e P e e i 15
Too cap. 07 e — "
g —— P18 tha AUDIOROTE o0 cabios a8 sternal You mery Sant (0 Siart Y priedaivines il Cost £0d 1oy N0 A0S w0 the
S et e P e RSO W T o W — (Y -y —
AUDIO HOTE SPEAKER & WIALNG CABLES. e Moystey. Prcex UK Yat,
TypaColowr i Construction Prica por Mono Meler Ex UK Vai 8% EL34 6550, KTEE 699G oy gt 145
O -~ S com B paerer oy OV (1 SR LTI ECCH8 SO B0 O g 185
A B - - e A - 7u
L J¢ st S, - 511
LA O 1590 99 990 e w— 10638 BLACK GATE ELECTRON TRANSFER HIGH PERFORMANCE GRAPHITE ELECTROLYTIC
S W e W e — - b ] CAPACITORS
T y - -
PTFE INSULATED S1LYERPLATED COPPER WIRES, OUTTNR D oV P BLACK GATE ]
e 2] — o cape -— SR gy
dhar dnd OO wres ire 19 £ed of 0 15 wep (I O Y bmen N B " [ oy g e
[ e Wy coat £ 60 por v Bt P G W S eyt O G -
caled rOR s (O Piver ] ]
AUDIO NOTE HIGH QUALITY STEPPED ATTENUATORS & SWITCHES s g et A% ASDNOROTE Love 2 S prodvcty v Bece g Becly”
T al " BUAGK GATE
wTE o R o - ar SRR el R L T T
amg— shaps and ¥ -~ made A ok 100 and XIS Black Gate cal s the g
-y ] W 5o anche Wt oS s Yoo 1ol heevar et s pravess tilesengu o
L ad -
e Vol Pca E UK ¥al Vearabito o e
S P - — 2% o 19875 A 1l ot e Gay A ARC 1 0T
Sua - & i dhutm— - g
20w ., 6 v — ns - angeeg g
A Oyl e 6 Wy adaw. 07

e Prera R VATEI 0

A TD-00 Mg Jo - o G M4 090 65 o0y
STAROMRD ELECTRLL Y CAPRCITORS

rld Radio Histo

— e @4 - — —"

Ty - 1S S a——

W

AU SOTE TR Lt o0 1 s C B, o Fu B, S, G s
A Eogit Toptem (2907 22 1 e 4 (273 7500 e b e TS

51

HIMGARY pioase Gorioet Mo A 54U Ry e 2 M 1092 Bucapeet oy WiFax 0f
25261

LU et C—— 2 T— 5T — -
S b 47T

S nnct Al st 10390 iord Road S 809 Amaph A MD
W Th S

LLLE ]

Tel. +44 0273 220511
Fax. +44 0273 731498
Sales +44 0273 885511

Audio Note




LANGREX SUPPLIES LTD

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

PHONE
081 684 1166

P&P 1-3 VALVES £2.00, 4-6 VALVES £3.00 17.5% VAT TO TOTAL INC P+P

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

081 684 3056

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

SPECIAL QUALITY TYPES

STANDARD TYPES
ECC81 MULLARD &.00 | E88CC - GOLD PIN MULLARD 8.50
ECC82 MULLARD &.00 | E188CC - GOLD MULLARD 8.50
ECC88 MULLARD S.0O0 | ECC81 - M8162 / CV4024 MULLARD 6.50
ECH81 MULLARD 3.00 | ECC81 - 6201 / GOLD PIN MULLARD 8.50
ECL82 MULLARD 3.50  Ecc82 - M8136 / CV4003 MULLARD 6.50
ECL86 MULLARD 3.50  £cc83 - M8137 / CV4004 BRIMAR 6.50
EF86 MULLARD 7.50 :
EL84 MULLARD &S.00 AMERICAN TYPES GE.
GZ32 MULLARD 8.50
Z;SZL:;E; QAULIKAI\QD 15.00 6L6GC 12.50 6550A 17.50
BR R a4.50
P a0 12AX7A 7.00 7581A 15.00
6VS6GT BRIMAR a.25 61468 15.00
BRI GUOTATION ON ANY TYPES NOT LSTED. WE ARE ONE OF THE LARGECS DISTRBLY ORS O YALYES I e UK.
Vlg SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPE A SPECIALTY. A
OPEN TO CALLERS MON.-FRI. 9AM - 4PM. CLOSED SATURDAY

Seas Loudspeakers

Seas P21REX

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

U.K. Trade Distribution:

Radio Components Ltd., 428 Whippendell Road,
Watford, Herts.

Tel: 0923 - 250665 Fax: 0923 - 250188

BORBELY AUDIO |

is dedicated to supply high quality audio components to the audio |
amatenr community and to OEM customers. ‘

You are only a phone call or a fax message away from the
following high quality components and KITs:

COMPONENTS: PREAMPLIFIER KITs:
Low-noise complementary JFETs Phono preamps

TO-3P Power MOSFETs Line amps
ROEDERSTEIN/Resista resistors Buffers

TANTAL resistors Crossovers for active speakers
Stepped attenuators Power supplies

ALPS, NOBLE, TKD potentiometers POWER AMPLIFIERS KITs:
ROEDERSTEIN/RIFA Electrolytics SERVO-50

ROEDERSTEIN/RIFA /WIMA polyprop. caps DC-50

ELMA Gold plated switches DC-102

RCA and XLR connectors DC-200

Cables, Relays DC protection circuit

Tubes and tube sockets Qutput boards for TO-3P MOSFETs

LOW-COST KITs
TUBE KITs
and many more.

Please send two International Reply Coupons (available at
your post office) for our price list, or DM12 for our complete
KIT info package.

OEM customers please send for quantity quote.

We accept VISA and MC/EUROCARD

BORBELY AUDIO
Melchior Fanger Strasse 34A
82205 Gilching, Germany
Tel: +49/8105/5291 Fax: +49/8105/24605 (24h)
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BOOK REVIEW

SHADOWS OF
THE MIND

- A Search for the Missing Science of Consciousness, by Roger Penrose.
Reviewed by Noel Keywood.

A SEARCH-E0R THE MISSING
SCIENCE OF CONSCIOUSNESS

hacows of the Mind seemingly
Sargues for a crucial e'ement of non-
computability in human thought.

You might think this will produce <ome
thoroughly interesting (?) arguments
about fogc, the limitations of machines
and such like. It does - and a lot more. In
a mornmental charge through
matnematics, logic, physics and then
(pnew!) biology, Penrose discusses ideas
that | think most of us find fascinat:ng, if a
little ircomprehensible - putting it mildly!

To start at the end. as he does, which
is perhaps necessary because the path is
sO tortwous it is nice to know where it
might lead before embarking on the
journey, “| argue that whereas neuron
signals may well behave as classically
determinate events, the synaptic
connectians between neurans are
contro led at a deeper level, where it is to
be expected that there is important
pnysical activity at the quantum-classical
borderline’. Or. in other words, that the
mysteres and paradoxes of quantum
behaviour influence classicai physical
behav:our and must somehow be
inducted into ary underszanding o” how
the brain works.

The notion of consciousness being
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linked to quantum mechanical
effects and perhaps the
unsetthng idea of action at a
distance being in the schema
seems to hover in the
background. Biologica:
imperatives are not given
much credence for exerting
perhaps ‘confusing’ influences
though, except in passing
references to evolution.
Initially, Roger Penrose
sets out to explain the
implications behind various
views of how the brain may
work, listing four basic views
as starting points, narely (in
brief) -
# - All thinking is
computation, as is awareness
B - All thinking is
computation, but awareness is
not a by-product of
computation
€ - Awareness is a result of
thought, but neither can be
computed
D - Neither awareness nor
thought can be explained in
screntific terms

Of these, however, he favours the view
that nat all physical thought 1s
computation (€} and Shadows of the
Mind is meant to be his justificaticn for
such a view. But it doesn't invoke
miysticism - Roger Penrose 1s a
mathematician of considerable
interdisciplinary sweep and he certainly
isn't about to deny access to
understanding, although for most beople |
suspect - including myself - whether it's
there or not is less the point than
whether it is personally accessible!

But that's nothing other than to say
that Shadows of the Mind is a fairy
incredible work that seeks to draw on an
impressively wide range of insights made
by scholars of ‘modem’ science, from
Gerclamo Cardano (1501-76) onward to
Einsten and Maxwell but, interestingly,
drawing mostly upon recent views and
insights, from around 1980 on, by today's
researchers. | got the impression that in
drawing from so many different
disciplines, Penrose was also helping
toward unifying them - perhaps necessary
nowadays to begin to explain some of the
paradoxes and problems that seem
to exist.

For example, Penrose probes

consciousness by considenng what
causes It to be absent” (p.369). He
continues, “'it is a remarkable fact that
general anaesthesia can be induced by a
large number of chemical substances that
have no chemical relationship with one
another - even the chemically inert gas
xenon'. Single cells like amoeba and
"even green slime mould (as was noticed
by Claude Bernard as early as 1875) is
similarly affected by anaesthetics”. For the
implications that can be drawn from an
apparently prosaic fact like this, read the
book!

By jumping to page 369, I've skipped
the first section of the book about
consciousness and computation, including
the important implications, for Penrose's
view, afforded by Godel's theorem.

The second section of the book
covers classical physics, the quantum
world and how well quantum theory
currently links with apparent (observed)
reality. Penrose discusses some of the
puzzles ("Z-mysteries”) and paradoxes
(“X-mysteries™), believing that the former
will become understood, but the latter -
like Schodinger's cat - are implausible and
will disappear when the theory is
complete. After all this - and many times |
wondered where it was all going - and
what, in heaven's name, was the binary
pulsar system PSR1913+ 16 to do with
Argument € 7 - a focusing starts to occur
("there is the possibility of large scale
quantum coherence . . . in biological
systems™) much later on in the book.

It is Penrose’s plucking from the
histories and disciplines of the sciences
that s fascinating, his attempt to patch
together a picture that might be useful as
an aid for future understanding. | hope |
don't blow the gaff by noting that, in the
end he concludes that at present we
cannot construct a truly intelfligent device,
which for some might seem tautologically
obvious, at least until we have “‘another
breakthrough in theory".

Luckily, the negativity of this
conclusion doesn't matter much in
contrast to all the other various insights
and conclusions he provides. "“The
arguments of this book are making the
point that what s not going on is
computational activity and what is going
on will have no chance of being property
understood until we have a mucn more
profound appreciation of the nature of
matter, time, space and the laws that
govern them. We shall need also a better
knowledge of the detailed physiology of
our brains.”

As a trip through these subjects,
Shadows of the Mind is a great read, an
exercise in wonderment even if, being for
the initiated, it might bum an intellectual
hole through your average coffee table.
At around £17 it's a bargain; but is this
how today's professors have to eam their
fiving in post-Thatcher's Britain | wonder?
What a pity we missed Einstein writing
children’s stories about time travel! NK
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LOUDSPEAKER KIT SUPPLIERS

Tabula Rasa

| Sitkin Dalton Close, Broadfield, Crawley,

W Sussex. RHI | 9)D

Tel. (0293) 531190

A young company specalang in the distnbution of
loudspeaker kits. components. accessones. and design
measunng 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 dnvers, filters, fitter components and
accessones. Very low cable pnces. Loudspeaker desgns,
measurement systems and high quality filter
components also available. 30 day money back guarantee
on all speaker kits. Send £2.00 (retunable on purchase of any
speaker kit) for our catalogue. Trade enguines welcome.

Faraday Sound

248 Hall Road, Norwich, NR| 2PWV,

Tel. 0603 762967

Loudspeakers in Concrete. Now you can build your own
low denstty concrete cabinet enclosure Faraday FS|, Sren,
FSS, FS10 ora desgn of your own choice. Stunning sound.
Smple DIY skilis only. Instruction guide for only £3.95
Includes reviews, pnoto's etc. and at least £5.00 discount off
any further products purchased from us eg, ready made
cabinets. Also £25 - £150 off any complete loudspeakers!.

Falcon DIY Speakers

Falcon Electronics, Tabor House, Mulbarton, Norfolk

NR 14 8T Tel, 0508 78272

Falcon sel kits. drive unts and crossover components and
have a large range of books and badk issues of kit magazines.
Please send large SAE (34p) for free price kst

The Speaker Co.

Unit 9, Waterside Mill, Waterside, Macclesfield.
Cheshire. SKI | 7HG Tel: 0625 500507

The largest range of speaker dnve units and accessones
stocked for the speaker builder. Plus a range of speaker
kits designed exclusively for The Speaker Company
MLSSA test facility avatlable, phone for an appointment.
Our prices can not be beaten

Audiocab

9 Skew Bridge Close, Wootton Bassett, Swindon,
Wilts. SN4 7DW. Tel: 0793 848437,

Loudspeaker cabinet kits are the speciality of
"AUDIOCAB". Whether you are prototyping your
own loudspeakers or working to a design published in
Hi-Fi World, including the KLS3, "AUDIOCAB" will
produce a bespoke kit to your specification. “Biscurt
jonting” 1s used to ensure perfect alignment of adjacent
panels and cabinets are dry assembled and sanded
before dispatch. David Barfield, propnetor, says “no
pnor expenence of woodworking will be required to
build our kits and achieve a professional finish". Kits will
normally be supplied in 25mm unfinished MDF but any
finish 1s available and designs are usually enhanced by
the use of mouldings to escape from the normal
“square box". Ready buitt cabinets can also be
specified Professional, trade and retadl enquines are
nvited

Wilmslow Audio

Wellington Close, Parkgate Trading Estate, Knutsford,
Cheshire WAI6 8DX

Tel. 0565 650605 Fax. 0565 650080

Extensve range of drve units and over 30 dffferent desgns of
self-assembiy kit Two 'ATC kits now avalable. Drive units
include those from KEF, Dynaudio, Audax, SEAS, Peerless,
Scanspeak and Morel. Everytting required for the
loudspeaker bullder and four dem rooms to Isten to the kits
n bult-up form Two new kits from Morel - one 3 iitre,
magnetically shielded, one | | litre book shelf

IPL Acoustics

2 Laverton Road, Westbury, Wilts BA13 BRS

Tel. 0373 823333

{PL supply a range of eight speaker kits using dnve untts from
SEAS, Morel. Audax, Visaton etc including four
transmission lines to suit all room sizes. We also supply a
full range of drve untts, capacrtors, and cabinet accesories as
well as siver plated P.T.F.E. insulated cables.

DBS Audio
PO Box 91, Bury St Edmunds,Suffolk IP30 ONF

YOU CAN ADVERTISE IN
THIS SECTION
FOR ONLY £30.

CONTACT
AMANDA SWEENEY
(o] 'H
071 - 289 3533

KIT & COMPONENT SUPPLIERS

Tel. 0284 828926

Soe authonsed suppler of DBS loudspeaker kits desgned by
Dave Bemman The acclamed DBS6 kit indudes Morel
tweeters and custom built woofers, plus top qualty pre-
assembled arossover and components.

VALVE AND OUPUT TRANSFORMER
SUPPUIERS

P.V. Tubes

104 Abbey Street, Accrington, Lancs. BBS | EE

Tel. 0254 236521/232611 24 hrs alp

Fax. 0254395361

For all your electronic components. Valves are new in
branded boxes and matched pairs areavailable. Pis call for
types and pnces.We are closed all day Wednesday.

Vintage Valves,

PO Box 147, Station A, Vancouver B.C. Canada, U6C
2M3. Fax (604) 876 5876,

Dynaco, Sherwood, Scott, The Fsher, Mdntosh, Eco, Harmon
Kardon, Heath, Altec, Stromberg- Carbon. Many vintage
parts and equipment available on request.

Wilson Valves

28 Banks Ave., Golcar, Huddersfieid,West Yorks HD7
4LZ. Tel. 0484 654650/420774.

Fax. 0484 655699.

Mail order. Call us to find out more about out extensive
range of valves. Over 1,000 different types stocked. SAE.
for list. {Please mark for Dept. HFW)

Langrex Supplies Ltd

| Mayo Road, Croydon, Surrey CRO 2QP

Tel. 081 684 1166 or fax. 081 684 3056

Onre of the largest distnbutors of electronic valves, tubes and
sem-conductors in the UK by onginal UK and USA
manufacturers. Obsolete types are a specalty. Telephone or fax
for an immedate quotaton.

Billington Export Ltd.

IE Gillmans Trading Est., Billinghurst,

Sussex RH 14 9E3

Tel. 0403 78496 or fax. 0403 783 519.

Bington Export Ltd. holds large stocks of audio valves
including many obsolete brands such as Mullard, GEC.
Bnmar etc. as well as Sovtek and Thermionic Gold Brand.
Also Cathode Ray Tubes (eg used in Marantz tuner 10B).
40-page catalogue available, tel or fax for a quotation
Minimum order £50.00.

PM Components

Springhead Enterprise Park Springhead Road, Gravesend,
Kent DALl 3HD Tel. 0474 560521

P M. Components Ltd are the specialist component
company for High End Audio enthusiasts. We have a
design and manufactunng base for audio valves and
associated products and have a capabilty to produce
custom tubes for major manufacturers. Our 70 page
catalogue 1s available at £2.50 including UK. postage. PM.
Components are major stockists for Golden Dragon,
Mullard, GEC and Teonex valves and have a vast archive
of vintage tubes gathered from every manufacturer in the
wornld.

Sowter Transformers

EA Sowter Ltd

PO Box 36, Ipswich IP] 2EL

Tel. 0473 219390/252794

Output and mans transformers for GEC KT88 arcutts. Can also
make any other transformer to order. Send SAE for bsts and
data.

Chelmer Valve Company 130 New London Road,
Chelmsford, Essex CM2 ORG

Tel 0245 265865 Fax. 0245 490064,

Suppler of premwm range of audo valves, other valves and
components also avalable. (Please see our ad on insde back
cover of this supplement).

RESTORATION

GT Audio 5 Upper Road, Higher Denham,

Bucks UB9 5E) Tel. 0895 833099

Professional repairfrestoration of all h-fi includng dassic and
vintage equipment. Supplier of very high qualtty electronic
components, In particular types which are dfficult to source
Ongnal valves avalable, . Mullard, Bamar, GEC, GE, RCA,
Syhana etc.

COMPONENT SUPPLIERS

Hart Electronic Kits Ltd Penylan Mill, Oswestry,
Shropshire SY 10 9AF 24 Hr sales/enquiries

Tel. 0691 652894

A range of Audiophile kits for 80 watt Power Amplifiers,
Tuners, Pre-Amps and Moving Coil/Moving Magnet RIAA
Pickup Preamps. Al kits are fully engineered, with our
thirty years design expenence, for easy constructions
from circuits by John Lindsey Hood, the most respected
designer in the field. Send for hists

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 Amplifier. This valve Line Intergrated design offers 4
line inputs, a tape loop and 25 watts of Class A power
in an elegant, domestically fnendly casework. it comes
with a comprehensive 40 page instruction manua! and
a guaranteed fixed pnce competion senvice should any
difficutties be encountered. Pnce 1s £699.

V.RR.

30 Melbourne Ave, Worthing. BN 12 4RT

Tel: 0903 501158

Offers a range of short-kit monoblock valve amplifiers,
eg. 60w at £299, output transformers, mains
transformers, chokes, valves, cables, circuits, custom
design. ready-built stereo valve pre-amps £299, 30 +
30w Class A, power amps £900

SJS Acoustics

Ben-Dor, Lumb Carr Road, Holcombe,

Bury, BL8 4NN,

Suppliers of difficult to find high quality components
for valve amplifiers ncluding Single Ended Output
Transformers, Signal and Power Supply Capacitors,
PTFE Board and Silver Wire. For full information and a
catalogue send an SSAE to the above address.

AP Electronics

20 Derwent Centre, Clarke Street, Derby, DE] 2BU
Check out the AP ELECTRONICS 1994 catalogue. It's
free with every order of over £40,00 or can be
purchased for a £4.95 cheque payable to
‘AUDIOKITS'. Over 80 pages include pre and power
amplifier kits, high grade audiophile resistors,
capacitors and semiconductors, audio and mains
cables, gold and rhodium plated connectors and
COMPONENT NOTES on using high grade parts A »
quarterly newsletter 'AP PERFORMANCE AUDIO'
has been recently launched and your first issue 15 free.

Chelmer Valve Company (p's laok under valves)

Electromail

PO Box 33, Corby, Northants NN 17 9EL

Tel: 0536 204555

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

Omni Electronics

174 Dalkeith Road, Edinburgh EH16 S5DX

Tel. 031 667 2611

A wide range of components amed at the hobbyst,
compettive VAT indl. prces, mall order and a frendly
service. Open Mon-Thurs 9.15-6.00, Fnday 9 15-5.00 and
Sat's 9.30-5.00.

RATA Ltd

Edge Bank House, Skelsmergh, Kendal,

Cumbria LA8 9AS Tel. 0539 823247

RATA specalse in supplyng high grade audophile
components and cables. They also have a small range of
dnve units and kit amplfiers.

VINTAGE DIY

Loricraft Audio

4 Big Lane, Goose Green, Lambourn,

Berks RG16 75Q Tel. 0488 72267

Specialist restoration of 301's and 401's usng genune spares
and re-manufactured parts to ongnal pnstine standards in
our newly bult workshops desgned pnmanly for these
purposes.

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY. Tel. 0892 654534.

The onginal speciahist source of spares, restorations
and overhauls for the classic tumtables. Years of actual
expenence and comprehensive range of parts
(onginals and re-manufactures), manuals, ancilfanes,
No dubious ‘improvements’ - no harmful
‘modifications’. Our specialities. Connoisseur; Garrard;
Goldnng; Lenco; SME; Thorens; Watts; Ortofon; Shure:
Cartidges and styh for 785, Mono LPs, Stereo LPs.

YOU CAN ADVERTISE IN
THIS SECTION
FOR ONLY £30.

CONTACT
EDWARD PIZEY
(0] 'H
071 - 289 3533
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_ - BOOK REVIEW

QUICK & EAS
TRANSMISSION
LINE SPEAKE

DESIGN

by Larry D. Sharp.
Reviewed by Dominic Baker.

QUIGK &,

SIPEARNER [DIESIGIN]

BY

LARRY D. SHARP

ransmission line loudspeakers have
I always seemed to be a bit of a
black art. We've tried one in the
past, finding that the line length and
acoustic damping of the line was more a
case of tuning by trial and error than
calculation. So, when we spotted Quick
and Easy Transmission Line Speaker
Design by Larry Sharp, a boox published
by Mahogany Sound in the States, we
jumped at the chance to review it.
The book begins by defining a
transmission line in very practical terms.
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Gone is the infinite pipe which campletely
absorbs rear radiation (the theoretical
model of a transmission line) replaced
with a practical view where the end of the
pipe vents into the room with only treble
and midrange frequencies absorbed. This
is how all practical transmission line
loudspeakers work, the bass venting into
the rcom to boost low frequency output.
Larry Sharp, like a lot of American
writers, has a down to earth and chatty
style which makes his explanations easy to
follow and understand. He has obviously

researched this subject well too, identifying
who invented the transmission line,
discussing the first commercial
transmission line loudspeaker and how
they have evolved over the years.

Once the basic principles of the
transmission line loudspeaker have been
covered, the author gets down to the
practicalities of designing your own
system. He starts with woofer selection,
giving advice on what to look for on a
manufacturer’s data sheet for best results,
e.g. low resonant frequency (Fs), a total Q
(Qts) of between 0.25 and 0.6, and good
cone excursion. Even a simple test set-up
is shown for measuring these parameters
yourself, if you have no data sheet.

The next part of the design process is
to use this data to calculate the line length.
Quick & Easy Transmission Line Speaker
Design comes complete with a computer
disc which contains a simple program to
run under Lotus |23 that makes the
maths easier to handle.

Once you have picked a suitable
woofer, a few basic parameters such as
resonant frequency (Fs), total Q (Qts) and
cone area (Sd), which are normally
supplied by the driver manufacturer, are all
that is needed. The computer quickly
works out the line length, stuffing density,
box volume, etc, for you.

However, for anyone with access to a
scientific calculator the maths isn't that
difficult; calculations are set out in a very
clear and understandable fashion with
each step fully explained. There are even
design worksheets which set out the
equations, allowing you to fill in the
numbers as you go. Whilst computer is
faster and parameters can be quickly
changed and compared, it is certainly not
essential.

As Larry Sharp takes you through the
equations he uses an example design, so
that you can get a feel for the figures.
There is also a second complete design,
the Mini Monolith TL, which gives the
home constructor a good feel for what's
involved and how to decide on certain
design criteria. There's even a glossary of
terms explaining many of the technical
symbols and words used in loudspeaker
design.

Quick & Easy Transmission Line
Speaker Design comes as a 22 page
booklet, complete with a disc which takes
care of the maths. Although relatively
short, it covers all of the no-nonsense
practical aspects of transmission line
design, without confusing the issue with
theoretical models never seen in practice.
For DIYers who are keen to design and
construct their own transmission line
loudspeakers, it's a must, containing more
practical advice than I've seen elsewhere.

QUICK & EASY TRANSMISSION LINE
SPEAKER DESIGN by Larry D. Sharp is
available through the Hi-Fi World
library, price £10.95 inc p&p.



AP ELECTRONICS

Build Your own HiFi - Better sound than you can Buy
And it will cost you less!
o T o THE APEX POWER AMPLIFIER

REG'D SPEAKER HEADP

CL ¥ i f 45W/8 Ohms - 80W/4 Chms
wY

- Component Packs incl. pch and
@ J o .2 e O N g_ brackets for output Transistors.

eut )1 - f— | — a..o_I_
30T TR

}g% sy '_:;j
991 [ 4 °

high quality parts £39.31
Audiophile 45W Amplifier pack - with
special upgraded parts £76.88
State of Art Amplifier pack - with the

very best parts £183.24

l Hifi 45W Power Amplifier pack - with

Instructions for building the Apex
Power Amp (incl Preamp) £7.00
ACN16 Revised Update of the Apex

amsbl [ = (with the latest improvements) £5.00
A P E L E C T R O N I C s
Derwent Business Centre, Clarke Street, Derby DE1 2BU
Tel: 01332-674929 Fax: 01332-298836

CREDIT CARD TELEPHONE ORDER HOTLINE 01332-674929
(messages recorded when unattended - please give full details
HOTLINE FOR FREE TECHNICAL ADVICE - TEL: 0332-674929 9-10am Monday - Sundays

IGHLAN NALOGU

Geton our List - |
1o get doser 1o this List.

* MIT MultiCap * Wonder Cap  Kimber Kap ¢ Solo » Hoviand MusiCap * Solen * Siemens
¢ Wima ¢ Holco * Rel-Cap ¢ Draloric ¢ IRC * Allen-Bradley  Jensen * Resista Vishay ¢ Mills
* Caddock * Matsushita » TKD ¢ Noble « Cardas * Kimber Kable ¢ van den Hul » Discovery

Silver Sounds and
Sonic Link cables
tailor-made to
your requirements.

¢ Audioguest ¢ MIT « Alps * Bourns ¢ Shallco ¢ Elma ¢ Electroswitch * Nichicon ¢ Gold Aero

* RAM ¢ Mallory ¢ Panasonic HFQ ¢ Nichicon ¢ Elna « N.O.S. « Ruby Tubes ¢ UltraAnalog ; z _ ChECk out the

* Burr-Brown ¢ Crystal * Linear Technology * Analog Devices * Edison Price * Motorola * UCC Igfesf impedg nce

* International Rectifier « Hitachi » MagneQuest * Sonic Frontiers * Pearl * Tube Sockets

* WBT ¢ Neutrik » Sound Coat * Curcio Audio Engineering » Assemblage and other kits mqfched Goertz ca ble From Towshend Audio A
And it's growing and growing. To order The Parts Connection 1995 Catalog & Resource

Guide, send £7° and mailing information. You'll also receive a Discount Coupon worth $10 COan 'HG" CG bles o

off a purchase over $100 or $25 off a purchase over $250! as well as The Breadboard
bulletin to keep you updated on our latest news, information and growth spurts.

‘or §10 US, or credit card information
'catalogue discounts are in US Dollars ’

Contact Mike Gilmour for professional advice

THE PARTS f ana’ friena’/y service:

CONNECTION®

Ot o Lismore, Avoch,
TolFree Order L & & Canada oy Ross-shire IV9 8RF

Tel (905) 829-5858 Fax (905) 829-5388

Lol |

TEL/FAX 0381 620655
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D.LY.

Letters

UPGRADING YOUR
VALVES
In addition to reading your
excellent magazine, | also
subscribe to Hi-F News and
Record Review, and was most
interested to read in the
August issue a letter from Mr
T.R Lyons in which he
mentioned that he had
replaced the EL34 valves in his
Radford STAIS with KTé6s to
obtain improved sound quality
(at the cost of increased
distortion, but still 2nd
harmonic and relatively
innocuous). | have a pair of the
5-20 monoblocks which you
marketed briefly some tme
ago and would be interested in
doing this modification to
them, but am unsure how to
go about it, or who could
advise me. Is it a straight swap,
EL34 for KT66, or is there
more to it like
resistor/capacitor changes?

You also promised, when
you first started selling the kits,
that there would be articles on
tweaking them, but | have yet
to see any. Where have they
got to?

Although | am being mildly

cnitical, | enjoy reading your
magazine more than any other,
especially the valve amp
articles and the supplements.

| also have an Edison 12
valve power amplifier which |
would recommend to anyone,
despite its low power. Few
people seem to know of it, but
those who do rate it highly,
used in the right context (i.e.
with efficient speakers and
suitable input kevels - it has a
high input sensitivity.) Mine is
very quiet and reliable, but |
have heard some that are not!
| buitt mine from a kit. so |
made sure it was well built and
fitted much higher quality input
sockets.
Rod Theobcld
Rochdale,
Lancs.

The Radford STAIS is a very
good amplifier and great care
was taken over the design.
Just plugging in a pair of
KT66s instead of the EL34s
intended is likely to make the
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amplifier worse rather than
better and this shows itself in
the increase of distortion.
The 5-20 kit you have may be
modified to use KTé66s, but
again they will not be
properly load matched and an
increase in distortion is likely
to result. You are very
unlikely to be able to source
real G.E.C. KT66s so you will
in fact be using 6L6és which,
unless they are the 6L6-GC
type, will not be able to
dissipate more than 23W, and
you may experience problems
with the screen grids being at
such a high voltage because of
the Ultra Linear connection. If
using G.E.C. KTé6s or RCA
or G.E. etc 6L6-GCs then
leave the amplifier unmodified
and plug in the new valves. If
using any other type of 6L6 or
KTé66 then change the
cathode resistors to 560Q
and wear a bullet proof vest
and goggles or preferably a
suit of armour when you
switch it on.

It is a common
misconception that valves can
be swapped around easily like
this, but unless you know
what you are doing it can be
dangerous. The very least that
could happen is a reduction in
performance and at worst
you could end up with a pile
of ashes where your W.E. 91
used to be! AG

You and others maybe
interested to know that PM
Components will be
producing KT66 and KT88
equvalents soon, based on a
modified EL156. Phone 0474 -
560521. NK

HOME BREW
TURNTABLE DESIGN

| would like to tell you about
my tumtable which | buitt
myself. In 1986 | was thinking
of buying a top quality
tumtable to complement my
Naim amps/Lowther ‘speakers.
| found that from an
engineering point of view most
tumtables in the £1000-£3000
price bracket had some rather
disappointing features.

So to cut a long story very
very short, | decided to build
my own.

The general idea was to
take advantage of what was
already available on the
market. that is, investigate
several top-flight tumtables,
pick out their best points and
design these into one unit.

These features include
three layer chassis system with
motor drive on its own
suspension, two-belt drive
system, oil damped inverted
bearing, two layer platter with
record clamp, outboard power
supply for motor, pick-up arm
designed as integral part of the
tumtable.

The whole project took
about three years to complete.
It functions rather well and is
called ‘Encore’.

Derek Hall
Nuthall,
Notts.

A commendable effort,
designing your own turntable.

It sounds like you had a lot of P P



fun doing it too, and
engineered it pretty heavily
to have spent three years
refining the design. I'm glad
you feel that you have
something special and
something which rivals the
best commercial product.
Keep up the DIY. DB

TRUE CLASS?

In the DIY supplement No. 9
you had an article written by
Richard Brice. The subject of
the article is a ‘high quality
headphone amplifier, a follow-
up to a circuit, published in the

CIRCUIT SOUNDS

Included in your recent
design for a solid-state Class
A amplifier was a section
relating the sound of
transistors to valves. If | may,
I would like to put forward a
few of my own thoughts on
the subject for possible
publication in the DIY
Supplement. | have tried to
keep this letter as non-
technical as possible, but
because of the nature of the
subject it is quite involved.
There 1s much written
today about the ‘sound’ of
transistors and valves, but the
components used in the
circuit may not, in my
opinion, be the only factor
determining the sound. |
believe that the circuit design
itself may play a large role in
governing the sound of the
amplifier (or any other hi-fi
component for that matter)
and | have not seen anything
written about this matter.
The basic circuits of valve
and transistor amplifiers differ
greatly, for several important
reasons, so much so that it
would be possible to design
a valve amp, and a transistor
amp, which had no sub-
circuits in common! To
demonstrate this point | wil

April edition of your magazine.
The original circuit | assumed
was an April fool's joke, as it
claimed to be a class A
headphone amplifier, but the
signal-path contains an op-
amp. The same description is
being applied to the later
version of the circuit
(published in the DIY
supplement No.9), but the
signal-path again contains op-
amps. The op-amps in
question are TLO72s which I'm
sure you know contain a
double-emitter output stage,
this is not a class Al

To be fair the output stage

take a hypothetical amplifier
of both types and break
them down into their
component parts.

Points resulting from this
table are:

of the op-amp is suitably
biased so that their will be no
cross-over distortion present
inthe output, but to use an
op-amp as the pre-amp in a
low level Class A amplifier
does seem to be missing the
point a little, a simple
transistor amplifier stage could
have been constructed to
replace the op-amp, then the
headphone amplifier could
truly be called a class A
amplifier.

N.J. Crouch
Farnborough,
Hampshire.

TLO72 operational amplifiers
possess a “complementary
emitter-follower” output
stage which remains operating
as a Class-A amplifier,
provided the peak current
delivered during the output
cycle does not exceed the
standing current in the output
stage. Individual TLO72s do
differ but, since the load
“seen” by the op-amp
(especially in the later version
of the headphone amplifier
where the output transistor is
buffered by an extra PNP
emitter-follower) is several
kilohms and the peak signal

Letter of

and stability of the amplifiers.

3) The Vbe muitiplier
produces two outputs from
a single input and allows the
use of complementary
transistors for the push-pull

TRANSISTOR VALVE

Input stage
Load
Gain

Feedback
applied at -

|) The ideal differential
amplifier produces only odd-
order distortion whereas the
common-cathode amplifier,
in common with all single-
ended amplifiers, produces
all distortion products.

2) The current mirrors used
in the differential amplifier
active load result in a very
high open-loop gain, so even
though the closed-loop gain
of the transistor and valve
amps are the same, the
retumn difference is not,
which affects the phase shifts

Differential pair
Current mirror
10*

Base 2nd transistor

Driver stage Common emitter Phase splitter |
with V_ multiplier (various)
Complementary transistors
e USERE (usually emitter follower)

Common cathode
Resistive
50

Cathode

Push-puill
with matched valves

output stage. However,
when the Vbe muiltiplier has
an active load (as in your
circuit) the transfer function
of the circuit is very complex
as the negative load presents
a non-linear impedance, as it
depends on the very non-
linear Vce vs Ic vs Vbe
characteristics of the
transistors. Of course, when
feedback is applied these
non-linearites are masked.

So, with all the differences in
circuit design between
transistor and valve amplifiers

we really have no right to
expect them to sound the
same just because they are
Class A. A much better
comparison would be
between, say, a single-ended
valve amplifier and a single-
ended transistor amplifiel
similar to the one included
in the DIY Supplement a
few issues ago. | am not
sating that these would
sound the same, but at
least it would be the
differences between valves
and transistors that we
would hear, without the
effects of the differences in
circuit design getting in the
way. Could this be the way
that certain companies are
able to produce both
transistor and valve products
which can satisfy their
designer's ears and have the
same company sound?

Best wishes to all the
team and keep up the good
work. Long may the DIY hi-fi
banner fly high.

Andrew Kennerley,
Haworth,

Keighley,

West Yorkshire.

The actual circuit
configuration is at least as
important as the type of
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voltage is only a volt or so, it
would be a very inauspicious
set of circumstances -
combined with very high
listening levels - which would
cause the op-amp output
stage to leave its Class A
regime and enter Class B
working.

As a general point, |
actually see no reason why
Class B circuits should not be
used in low- level signal stages
where the problems of this
type of operation (e.g. hole-
storage, changing stability-
margins etc.) are not a
problem as they are in Class

T he

components used. Each
device needs to be optimally
set up with carefully chosen
load resistance and bias
point etc. When our solid-
state amplifier was designed
the philosophy was to
create a very high quality
amplifier using the best
devices we could get, and to
use them in a carefully
designed and optimised
circuit, not to try to
recreate a “valve sound”.

| do feel though that the
vast differences between
transistors and valves in
terms of current density
and curvature of
characteristics will prevent
the two from ever sounding
the same. It is often said, for
example, that the
characteristic curvature of a
FET is similar to that of a
pentode valve. This is only
superficially true. All solid-
state devices, especially
FETs, suffer from serious
trans-conductance droop at
high currents, but pentodes
do not. In fact, the trans-
conductance increases with
increasing current right up
to Vg=0, the normal
overload point.

Is it just coincidence that
some of the best sounding

B audio output stages. For
instance, | have designed
many amplifiers which
operate in Class B and yet
work well to 50MHz and
beyond without generating
appreciable distortion,
provided they are not called
upon to drive low-impedance
or reactive loads. RB

DAILY TESTER

When are you going to offer
us a kit for building a valve-
tester for modem production
valves? Use of such a device
has to be better than swapping

suspect valves about in
equipment which is daily use.
T H Ritchie

Glossop,

Derbyshire

| sympathise with you over
trying valves in working
equipment, which can be
pretty risky when buying
valves which haven’t been
tested before sale. The
problem is that the words
“simple” and “valve tester” do
not go together. Any valve-
tester worth its salt requires
stable and accurate voltage
sources, both DC and AC,

Month

solid-state amplifiers use
multiple pairs of output
devices!? This cuts the
current density in each of
the transistors, reducing or
eliminating trans-
conductance droop.

In high feedback
amplifiers the’ sound of the
components and devices
used tends to be obscured
(as well as the music?!) and
valve and transistor
amplifiers using large
amounts of feedback do
sound more alike than those
without.

With regard to your
comments on our solid-
state amplifier, the current
mirror is there mainly to
ensure accurately balanced
DC currents through the
differential pair, maximizing
the CMRR. The output
impedance of the current
mirror stage is so high it can
be considered to be
working in current drive
mode to the voltage
amplifier stage, and this is
where most of the voltage
amplification occurs. For
good open loop linearity the
load impedance seen by the
voltage amplifier must be
high, and the following stage
must disturb this situation
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as little as possible. In our
circuit these conditions are
fulfilied, by the constant
current load and by the
carefully designed
driver/outgut stage. AG

Thanks for your views.
Although there are few
single-ended transistor amps
around at present, listeners
have remarked that there
are stronger similarities
between them and single-
ended valve amplifiers than
is usually the case between
silicon and the beloved
vacuum. So perhaps we
should be considering this
matter, since solid-state SEs
are arguably a littie more
domestically acceptable than
thermionic ones.

One point | would like
to re-iterate is this:
distortion doesn’t
necessarily sound bad and
we are suffering beneath an
unecessary constraint in
believing so and that, ipso
facto, huge amounts of
feedback produce the
perfect amplifier. It may be
better to accept second
harmonic or a certain
harmonic pattern in
reasonable quantity in order
to engineer a simpler

for good measurements of
the valve's characteristics. Just
to wire-up all of the valve
bases and switching required
would be a nightmare. Vintage
Avo testers are fetching high
prices on the market today. A
very basic operational test
could be carried out by
building a mock-up circuit for
the valve in question and
measuring the voltages on the
electrodes when running. AG

MOSFETS - PROS AND
CONS

Regarding your review of John

amplifier (i.e. one with less
open loop gain) that may
benefit from a greatly
reduced component count
and a better sound as a
direct result. NK

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 IEX.
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Linsley Hood's book “The Art
Of Electronics” (DIY
Supplement, August), a copy of
which | have read, | would like
to comment on your remarks
on the subject of MOSFETS.

Surely the characteristics of
these devices, including their
degree of linearity, are matters
of verifiable fact and not of

stage - this is a verifiable fact.
Another fact is that a well
designed amplifier with a
MOSFET output stage will
have a far better HF
bandwidth performance than
a similar BJT amp, which
allows large amounts of
feedback to be applied,
covering up the distortion

MOSFET amp some time in
the future, just to see what
the problems are and how a
good design compares.

Poor fundamental linearity
is likely to make MOSFETs
unsuitable for a low or zero-
feedback amplifier though, a
notion which every hi-fi
amplifier designer should have

|Figure 9.28 80-100 W power amplifier based on MOSFET devices |

Reproduced from The Art of Linear Electronics by John Linsley Hood,
Butterworth-Heinemann ISBN 0 7506 8684.

opinion. It is also a matter of
fact that some very fine
sounding amplifiers have been
designed making use of
MOSFETS in their output
stages, including Chord in the
commercial field, and of course
JLH's own design (P162 in the
book) which is available to the
DIY enthusiast.

I know that there are, as
you suggest, still a number of
designers in the commercial
field who, for whatever
reasons, have not come to
terms with use of MOSFETS in
their designs. However, |
submit that the proof of the
(sonic) pudding is in the eating
(or should [ say listening?) The
best designs using MOSFETS
need no apologies from me or
anyone else.

J-K. Bodley Scott
Axminster,
Devon.

The characteristics of
MOSFETS are well known,
and they are generally less
linear than BJTs. In a typical
output stage application
MOSFETS will produce in the
region of ten to fifty times the
distortion of a similar bipolar

from the output stage.
MOSFETS also suffer from a
rather poor current
density/high on resistance
which means that to get any
sort of efficiency into low
impedance loads parallel pairs
must be used. At the same
time though, this problem - as
well as their positive
temperature coefficient -
renders them immune to
thermal runaway and similar
heat related problems, which
explains their use in
professional/disco amps which
must run at full power under
the most arduous conditions.
On the subject of sound
quality, as with valve amps,
plain distortion figures do not
fully explain the sonic
performance of an amplifier,
so if you like the sound of FET
amps, then so be it. AG

The implication that
MOSFETs are fundamentally
linear is all | was trying to
counter in my review of this
book, not whether they are
acceptable as audio amplifying
devices, which is quite a
different argument. We have
it in mind to develop a

on the agenda, in my view. It
took a lot of development
effort to make our 300B
amplifier sufficiently linear to
work without feedback, but it
was worth it. To employ
single-ended working and/or
low feedback techniques we
need linear audio amplifying
devices, like the 300B valve
for example. My only criticism
of today’s MOSFETs is that
they do not fulfil this criterion
- but who knows what
tomorrow might bring? NK

HOME-GROWN AMP

Although | have had much
enjoyment out of my current
set-up (NAD 3025 amp; NAD
5420 CD player; Marantz 4240
receiver which | use as a tuner;
Monitor Audio MA |4
loudspeakers and Audioquest
cables) and have improved it
considerably with DIY tweaks
(hand-wired ‘speakers and
amp, Blu-Tak'd CD
components, cooker wire on a
four-way mains adapter, metal
film resistors in amp etc.), |
often feel disappointed with
the sound, it just doesn't

seem real.

As fortunes dictate that |
cannot afford to buy an amp
that would sound real |
endeavour te make my own
transistor amp. Could you
please produce a Supplement
covering this area. | am most
interested in simple, single-
ended designs and other
designs deemed ‘good’. | am
sure that a great amp could be
made for £200-£300.

Could you also point me in
the direction of further
amplifier designs and other
sources of top-quality
transistors.

Brent Meredith
Boston,
Lincolnshire.

We have covered one area of
solid-state amplification in the
October ‘94 Supplement with
our 36W Class A
monoblocks. This supplement
also has a concise description
on the operation of the
circuit. Keep your eyes peeled
for future projects and
circuits in the Supplements,
though.

The problem with cheap
amplifiers is that you end up
with a pay-off between power
output and sound quality -
there’s not much point in
either producing a high-
powered amplifier which
sounds like a cheap wedding
reception disco, or a great
sounding one which has such
low output it needs direct
cerebral connection in order
to hear it.

For books we recommend
The Art of Electronics by
Horowitz and Hill. This is a
standard university text and is
written in a very
understandable manner. It is
available from us at £40 - a bit
pricey, but well worth it if you
are serious about electronics.

A more specialist book is
the Art of Linear Electronics
but you really need a strong
background before venturing
into this level of audio design.
Transistors can be bought
from Maplin, Cricklewood,
Electromail and other
suppliers, many of whom
advertise regularly in Hi-Fi
World these days. AG
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RETAIL PRICE LIST Golden Dragon Triodes Golden Dragon Power Tubes
Golden Dragon Pre-Amplifier Tubes Singles Singles Pairs Quads Pairs Quads Octets
6AQ8/ECC85 £6.50 2A3 4PIN £22.50 £50.00 £100.00  EL34/6CA7 £25.00 £50.00 £100.00
12AT7A/E81CC/ECCS1 £6.95 2A3 OCTAL £22.50 £50.00 £100.00  EL3dLisaseczs  £29.95 £60.00 £120.00
12AU7A/E82CC/ECC82 £6.95 211 £28.50 £60.00 £120.00  EL84smwomnems  £8.95 £19.00 £50.00
12AX7A/E88CC/ECCS3 £6.95 811A £11.50 £25.00 £50.00  6L6WGB/5881  £25.00 £50.00 £100.00
6DJ8/ES8CC/ECCES £10.95 845 £36.50 £75.00 £150.00  KT66 £25.00 £52.00 £104.00
6SN7GT/ECC33 £8.95 805 £36.50 £75.00 £150.00 KT88 e b £67.95 £116.00 £232.00
KT88 Superismess£67.95 £136.00 £272.00
Golden Dragon 300B Range 6L6GC £19.95 £40.00 £80.00
Special Quality Goiden Dragon Pre-AmplifierTubes Singles Pairs Quads  6550A £42.95 £86.00 £172.00
Singles 30CB Super £79.00 £160.00 £320.00  6550A Special s om
E81CC-01 Gold Pins Low Microphony Low Noise £10.50 4.3008 £84.00 £170.00 £340.00 £64.95 £130.00 £260.00
E82C-01 Gold Pins Low Microphony Low Noise  £10.50 4.3008 Super £124.00 £250.00 £500.00  50CA10 £84.95 £170.00 £340.00
E83CC-01 Gold Pins Low Microphony Low Noise ~ £9.50 Please enquire of any tube types not 807 £25.00 £50.00 £100.00
E88CC-01 Gold Pins Low Microphony Low Noise  £14.50 listed. We have an inventory of over
2,500 different types in stock.
Ceramic Sockets and Hardware Carriage charge £2.50 on any U.K order. Cash
Standard  Gold Plated q - with order or Visa - Mastercard accepted. 24
Locking 4 Pin Hour Answerphone Service.
(3008 etc) £6.95 £15.00 GoldenYe*Dragon g
JUI?T'{L([,J )((31(13293)“0) £$:21§8 22288 We have a vast range of tubes available from
Octal Chassis New Power Tube Designs Based on EL156 manufacturers ail over the world including rare
EL34 etc.) £1.25 £3.50 and vintage types. A 70 page booklet of valves
BSE\MCTICB (EL(34 etc.) ) £1.25 gggg Singles  Pairs Quads available is updated monthly and can be
assis (pre amp . KT66 65.00 130.00 260.00 i i i
B9A PCB (pre amp{( £0.95 £250 KT20 65.00 13000 26000 ﬂriwde(: ata c'ost of £2.?OI per: c:py |ncsll;?mg
Screening Can & Skirt (pre amp) £850  krooLx 7500 15000 30000 " Postage or you may letephone our Saies
Damping Can (pre amp £4.50 Desk for a prompt quotation. All priices are
Power Valve Retainer (EL34 etc.) £5.50 exclusive of VAT. Please add VAT at 17.5%.

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

ECC81 BRIMAR 450  LS9B COSSOR 9.00  BSN7GTY BRIMAR 8.95
ECH81 MULLARD 350 M83136 MULLARD 850  6SN7GT TEONEX 5.50
ECC82 GE 450  M8162 MULLARD 850  6SQ7GT TONEX 450
ECC82 RFT 450  M8137 MULLARD 2400 6V6G RCA 6.50
ECL82 TEONEX 350  MHLD6 MAZDA 550  6V6GT TEONEX 4.50
ECC83 TEONEX 350 OA2WA TEONEX 450  6X4 TEONEX 4.50
ECC85 TEQONEX 350  PCCB8 SIEMENS 350  6550A TEONEX 12.50
ECL86 TEONEX 350 PL36 MAZDA 350  12AT6 BRIMAR 2.50
ECC88 BRIMAR 450  PL504 MAZDA 350  12AV6 RCA 2.50
ECC88 TEONEX 450  PL509 MAZDA 550  12BA6  WESTINGHOUSE 3.50
EF86 TEONEX 450  PL519 THORN 595  12J5GT RCA 3.95
EF804S TELEFUNKEN 2500  PY32 MULLARD 2,50 }gg} gg 11888
EL32 MULLARD 450  TT100 GEC 6500  130n R e
EL34 TEONEX 650  U19 GEC 8l50n  weny e i
EL85 MULLARD 450  UCC85 MULLARD 350 qeon RC 550
EL86 MULLARD 450  UUS MAZDA 550 3008 TEONEX 63.00
EL504 TEONEX 450  UU6 MAZDA 650  seg7wa USA 550
EL509 TEONEX 900  2X2A RCA 500 gga7 USA 650
EL519 TEONEX 9.00  3A167M T 1500  5gq4a GE 550
EM84 TEONEX 3.50 5Y3WGTA SYLVANIA 4.50 5881 USSR 495
GZ32 MULLARD 8.50  5V4G BRIMAR 350  O724 RAYTHEON 8.95
GZ33 MULLARD 5.50  B6AGY RCA 3.50 61468 TEONEX 8.50
GZ34 MULLARD 1250  6A7G RCA 8.50 6158 BRIMAR 6.50
GZ37 MULLARD 550  6BH6 BRIMAR 350 6189 GE 6.50
GZ34 TEONEX 550  6C8G RCA 350 6201 GE 6.50
KT66 TEONEX 600  6DQ6B PHILIPS 350 6463 UNITED 750
KT88 TEOFX 1250  6K7G RCA 350 6870 BRIMAR 11.50

EXPORT WELCOME
CARRIAGE AT COST
P.M. COMPONENTS LTD., Springfield Enterprise Park, Springfield Road, Gravesend, Kent DA11 8HD, England
Sales Desk Tel: 0474 560521. Fax: 0474 333762




“LMER VALVE COMPANY

for
High Quality Audio Valves

-We offer below a selection of our CVC PREMIUM range of audio valves. These CVC BRAND ~alves are
from selected world wide sources, processed in our special facility to provide low noise/hum/microphony
PRE-AMP valves and Power Valves burnt-in for improved stability and reliability. Use this sheet as your
order form. If you require matched pairs, quads or octets etc. Please allow £1.00 extra per valve for this
service and mark alongside the valve type number ‘M2,M4, M8’ etc as required.

Price list and Order Form for CVC PREMIUM Audio Valves
PRE-AMP VALVES RECTIFIERS Unit Price | Qty [Total Price
Unit Price | Qty |Total Price
ECC8i 5.00 EZ80 3.50
ECC82 4.00 EZ81 4.00
ECCS83 5.00 GZ32 5.00
ECC85 4.00 GZ33 5.00
ECCS88 5.00 GZ34 5.00
ECF82 5.00 GZ37 5.00
ECLS86 5.00 5U4G 5.00
EF86 4.00 5V4G 4.00
E80F (Gold Pin) 9.00 5ZAGT 3.50
E81CC (Gold Pin) 6.00
E82CC (Gold Pin) 6.00
E83CC (Gold Pin) 6.00 SOCKETS ETC Unit Price | Qty (Total Price
E88CC (Gold Pin) 7.00
6SL7GT 4.00 B9A (State Chassis or PCB) 1.60
6SN7GT 4.20 B9A Gold Pltd (State Chassis or PCB) 3.50
6922 5.00 Octal (State Chassis or PCB) 1.75
7025 6.00 Octal Gold Pltd (State Chas or PCB) 4.20
4 Pin (For 2A3, 811A etc) 3.00
POWER VALVES Unit Price | Qty [Total Price| 4 Pin (For 211, 845) 11.00
4 Pin Gold Pltd (For 211, 846) 15.00
EL34/6CA7 7.50 7 Pin (For 6C33CB) 4.50
EL84/6BQ5 4.00 Screening Can (For ECC83 etc) 2.00
E84L/7189A 5.10
KT66 9.20
KT77 12.00 MATCHING CHARGES £
KT88 12.50 POST & PACKING (UK) £3.00
KT88 (Gold Special) 19.50 TOTAL EXC VAT £
;AS (State 4 Pin or Octal) 14.00 VAT @ 17.5% (UK/EEC ONLY) £
1 22.00
300B 50.50 TOTAL TO PAY £
6C33C-B 36.00
6L6GC 6.50
Please make cheques payable to:
21\72\:;];} rosi g% ‘CHELMER VALVE COMPANY' or pay.by ‘
6080 14.00 ACCESS/MASTERCARD/VISA Please give details:
6146B 10.20
6336A 4000 LI LTI TTITTITT]
6550A 11.00
6550A (S) 13.50 SIGNATURE: ......ccooovevvvevecreann, DATE: soves s ussesssssvessine
7581A 11.00 INANVIEE opsommn s 3 e e e o
8l1A 9.50 /-N D) D) R BI040 0000 4 00 B ke
845 2090 | || e O 0. 0wl s+ R ORI« « BT - FONEREREI
Total carried forward ... | ke, Post Code: .......cooevvcvvnenn,

VALVE AMPLIFIERS SOUND BETTER STILL WITH CVC PREMIUM VALVES!
130 New London Road, Chelmsford, Essex. CM2 ORG. Tel: 0245 355296/265865 Fax: 0245 490064






