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TOP QUALITY AUDIO TUBES

from West Europe/USA.

We have t million valvesAtubes in stock including vintage and high quality audio types. Please enquire
for any type not listed below.
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LEAK, QUAD, RADFORD,
RESTORATION KITS

You only want to restore your amplifier once, so use
the best components available. All mil spec and
selected for a maximum sound quality and reliability.

SPECIAL OFFER

LEAK, QUAD POWER SUPPLY ELECTROLYTIC
CAPACITORS 500 VOLT WORKING.
THESE ARE ONE FOR ONE DIRECT

REPLACEMENT WITH THE ORIGINAL

CAPACITORS, £20 PER PAIR INCLUDING P&P.

Agents for: Croft, Nottingham Analogue, Posselt, UKD
Callas, Monarchy Audio, XLO, Matisse, Groove Tubes,
Gold aero, Townsend, Atacama, Clements, Metaxus

TELEPHONE 0895 833099

(DEMONSTRATIONS STRIC I'1.Y BY APPOINTMENT ONLY)

Seas Loudspeakers

Seas P21IREX
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

I"__""__—__éc__________ﬂ
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DYNACO STEREO-70

L@ @ ]

This is one of the most famous American tube amps ever made.
Rated at 35 watts per channel, it uses 4-EI34’s, 1-GZ34, and two
7199's. This very reliable amp is great for those who wish to modify
parts or use it just as it is. Bias is easy to adjust, and the unit can
switch between mono and stereo. The output tubes can operate at
65% of their capacity, and the filter caps at less than 85% of their
rated voltage. A true classic.

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

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

FAX: (604) 876-5876

P.0. BOX 147, STATION A, VANCOUVER, B.C.
CANADA Vé6C 2M3

| P Fa—




EBARASupplement

+ 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

Audlo 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 Audio Design Ltd.

All rights to the designs 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 features,

variable top filter

at 30HZ

£395.00 + £8.50 p+p

** DIY MOTIONAL FEEDBACK
SUBWOOFER KIT:- AVAILABLE
NOw!I**

Our unique circuitry samples the velocity of the speaker cone
and the internal circuitry uses this signal to correct for speaker
box errors, the result is extremely accurate and extended
bass, unobtainable by other means. Feel the difference!! Our

* Genuine - 3DB at 20HZ
- Internal Power amp and filters, one board
construction

Simple connection to existing systems, including

Small 42L enclosure with no internal resonances
Dedicated to Audio, not an A/V compromise
: 2, 200mm Diam Long Throw Drivers, 100DB output

Only £395.00 + £8.50 post and packing. Overseas add
£30.00 Airmail, Cheques and PO’s in Esterling only to:-

Also, 30w/pch single ended stereo kit. DC coupled only

Eurosonics, 48 Orchardside, Hunston,

Chichester,
Sussex P020 6PQ
Tel:- 0243 537312

WOLLATON

AeUeDele0

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.

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

HALCYON

ELECTRONICS

CITOH CX6000 A4 PLOTTER 6 PEN CENT/RS232 £135
TETRONIX 4662 A3 PLOTTER 1-PEN GPIB/RS232  £175
130VA TORROIOAL TRANSFORMERS, UNIVERSAL
PRIMARIES, 2x 18v SECONOARIES £11.75
50VA TORROIDAL TRANSFORMERS, UNIVERSAL
PRIMARIES, 2x 20V SECONOARIES

Test equipment, video monitors, amateur radio gear, printers, power supplies,
communications, disk drives, multimeters, oscilloscopes, scientific instruments,
connectors, component bridges, frequency counters, signal generators, computers,

FERROGRAPH RTS2 TEST SET/AUX TEST UNIT £295 TIME 2004 DC VOLTAGE STANDARO 0 005% £750
PHILIPS OM5134 FUNCTION GEN 1Hz-20MHz £1435 FLUKE 760A MUTIMETER CALIBRATOR £249
PHILIPS PM5326 RF SIG GEN 0.1-125MHz £385 BRAOLEY 1718 MULTIMETER CALIBRATOR £249
PHILIPS PM5716 PULSE GENERATOR 1HZ-50MHz €595 BRAOLEY 191 QISTRIBUTION UNIT £149
BRADLEY 144 OC MULTIPLIER UNIT £149 HONEYWELL COLOUR GRAPHIC RECOROER £295
*QUAD 303 STEREOQ POWER AMPLIFIERS £95 AVO MULTI-MINOR MKS5 (1 ONLY) £49
DAWE 14050 SOUNO LEVEL METER 13008(A) £95 CONSTANT VOLTAGE TRANSFORMERS 15-2KW POA
“ANTIQUE”™ WOOOEN BQX TEST EQUIPMENT FOR COMARC 2303 MV SOURCES, DUAL RANGE £49
CALLERS MARCONI TF1370A LF 0SC 10Hz - MHz SIN/SQ £49

MARCONI TF2331 OISTORTION FACTQR METER £175
MARCONI TF2337A AUTO OISTORTION METER £195
MARCONI TF2343 QUANTIZATION OISTORTION

METER £49
MICRO/MILLIVOLT METERS rom £17.50

+ SIGNAL GENERATORS, VARIOUS, 1Hz - 1GHz,

PAPER BLOCK CAPACITORS, VARIOUS SINE/SQUARE/TRIANGLE, cre mow £19
HI-VOLTAGE ELECTROLYTICS TRANSISTOR TESTERS raou £19
RESISTORS, CONNECTORS LEADS, SWITCHES, RELAYS er: FREQUENCY COUNTERS mow £49
C&R OECAOE BOXES mau £15 AVO BMk5 MULTIMETERS £85
SAFEBLOCS £11.50 AVO 8MK6MULTIMETERS £99
INSTRUMENT CASES/RACKS, VARIOUS POA GOERZ 3N MULTIMETERS £79
LEAOER LBO-9C ALIGNMENT SCOPE 2mV/10kHz £249 INSULATION TESTERS row £44
OYNAMMCO D7100 SINGLE TRACE 10MH2 SCOOP BENCH DIGITAL MULTIMETERS mow £49
WITH LINE FINOING & PICTURE MONITOR FACILITIES £99 600 & 75 OHM ATTENUATORS mou £15
SCOPEX 456 6MHz SINGLE TRACE £95 BEAT FREQUENCY OSCILLATORS POA
TEKTRONIX 453A 50MHz 2 TRACE OEL T/8 £249 PM6456 FM STEREO GENERATOR £95
H.P 84054 VECTOR V/METER 1GH2 £249 GOULO 2400 4-PEN CHART RECOROER £195
TELEQUIPMENT 061A 10MHz DUAL TRACE g £99 X-Y-RECOROERS A3 & A4 FROM £35- £139
SELABS SM111 18NH2 OUAL TRACE £129 7SEG 127 &9” OISPLAYS OIGITEX/SIGNALEX ~ £15 & £10
TELEQUIPMENT 067A 25MHz 2T. OEL /8 £215 MARCON! TF2300 FMAM MOOULATION METER £195
H.P 1700A 35MHZ OUAL TRACE £249 MCKENZE 7 OAY TEMP/HUMOITY RECORDER £95
HITACHI VC 6015 10MHz2 OIGITAL STORAGE £345 FEEOBACK $50603 1MHZ SINE/SQ 0SC £125
H.P 1340A X-Y OISPLAYS £149 COMMUNICATIONS RECEIVERS VARIOUS POA
OERTLING V20 SINGLE PAN BALANCS 0-IMG -200G  £69 WAVYNE KERR CT492 LCR BRIOGE £79
ANALYTICAL BALANCES WITH WEIGHTS 250GM £69 AVO B151 LCR & O BRIOGE £195
VACUUM PUMPS 1.5 & 28ccwm £125 & £149 MARCONI TF2701 LCR BRIOGE £125
KINGSHILL NS 1540 15V 40A PSU'S CASEO AS NEW £195 MARCONI TF2700 LCR BRIOGE £195
RAOIOMETER BKF6 OIST. METER 20Hz - 20KH2 POA MARCONI TF1313 LCR BRIOGE 0 25% £95
MAROONI TF2330 WAVE ANALYSER 20Hz - 50KH2 ~ £149 AVO C2457/S COMPONENT COMPARATOR LCR £95
H.P 5315A 1GHz F/CTR, OPTS 1,243 £595 LEVEL TM6B MICRO V-METER 450MHz £95
LYONS 010 OISTORTION METER £95 LEVEL TM3B MICRO V-METER 3MHz £85

BANDOR

Miniature Loudspeakers
The sound of excellence

BANDOLINE 22
BANDNE 30

Transmission line kits designed to exploit
the unique acoustical performance of
BANDOR musical loudspeakers which
are the product of 35 years experience
humidity proof.

Anodised, curvilinear aluminium cones are
assembled by hand into robust chassis
fitted with powerful magnets. Long-throw,
low distortion bass drivers for clean deep
bass. THE ULTRA LINEAR DRIVER
(see brochure for xmas). Complementary
treble section with fast transient response

and wide bandwidth, covers 2/3rd of
spectrum frequency allowing low crossover
point - below 200Hz.

Free technical details and prices from

LIST AVAILABLE 1000’S OF UNLISTED BARGAINS FOR CALLERS. ALL PRICES EXC.

OF P&P AND VAT. QUALITY ELECTRONICS EQUIPMENT ALWAYS WANTED

HALCYON ELECTRONICS

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

Bandor
Assembled Design and Development Studio
Bandoline 30 11 Penfold Cottages
30H3z -20KH3z Penfold Lane
size Holmer Green
Sx13x85in Bucks HP1S5 6XR

122 x 33 x21.16 cm Tel. &Fax (0494) 714058
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KIT NEWS

S

A Comprehensive
Radio
Valve
Guide
Book 5 .

Characteristics and |
Base Connections for
English, Europecn, |
American, USSR and
Japanese Valves
1960 1963

Including voltage and curent
stabilisers, tuning tndicators, Nuvistors,
thyratrons, rectifiers, and
colour and biack & white TV tubes

RADIO VALVE GUIDES
REPRINTED

The original Bernards Radio Valve
Guides (Bernards later became Bernard
Babani publishers Ltd) published in the
1950s and '60s are now being reprinted
by G. C. Amold Partners. There are five
Radio Valve Guides spanning from 1934
to 1963, with the majority of valves
produced during this period listed
complete with working voltages and base
connections.

The Radio Valve Guides are available
for £2.95 each including p&p in the UK
(£3.25 overseas) and the whole set of
five for £14.00 (£15.50 overseas). There
is also an Equivalents Book reprinted
from the 1974 third edition of the
Handbook of Radio, TV, Industrial &
Transmitting Tube and Valve Equivalents,
again oniginally produced by Babani Press.

G. C. Arnoid Partners
9 Wetherby Close,
Broadstone,

Dorset.

BHI8 8)B

Tel: 0202 658474

VALVES RETURN

The latest RS Components trade
catalogue (or Electromail for the public)
sees a return to valves: RS now stock a
small range of tubes from National. In
their new products guide there is an
article devoted to how valves are seen as
the enthusiast's dream come true, and

HI-FI WORLD SUPPLEMENT OCTOBER 1994

much is said of their ability to generate a
warm, smooth sound.

The tubes which they will be stocking
are ECC8I, 82 and 83 double triodes
and the EF86 pentode which are all low
signal input valves and EL84, 34 and
6L6GC output pentodes and KT88
output tetrode.

Electromail

P. O. Box 33,

Corby,

Northants. NN17 9EL
Tel: 0536 204555

KIT DAC FROM AUDIO
TECHNOLOGY

A new kit DAC, the Sorcerer, featuring
Burr Brown convertor chips has just
been faunched by Audio Technology.
The Sorcerer uses 20bit colinear DACs
and audiophile components throughout.
It can also be sync-locked to compatible
Arcam transports,

The kit includes all the components
necessary to compléte a high quality CD
convertor, including neat custom
casework and ‘computer grade’ circuit
boards The Sorcerer is built on two
separate boards, one which receives and
decodes the digital signal, and one which
carries out the digital to analogue
conversion and filtering. This enables
either board to be upgraded as
technology advances.

The Sorcerer is available in kit form
for £595 + VAT, and fully built and
tested with a two year guarantee for
£895 + VAT. An AT&T input is available
as an option for £69 + VAT,

Audio Technology Ltd,
PO Box 147,

Bedford.

MK41 8PR

Tel: 0585 225693

AUDIOPHILE COMPONENTS

‘SALE

AP Electronics are currently holding their
annual stock-taking sale, where
audiophile components are offered at
discount prices For example, Holco
precision resistors are half price,
audiophile capacitors are reduced, there
are cable bargains, professionally finished
amplifier front panels, switches,
connectors, transistors etc.

AP Electronics have also just started
a new hotline for constructors, available
between 9-10am. The service is available
all week, but on the odd occasion when

there is nobody to answer queries, there
will be an answering service for
messages.

A component list for our Class A
headphone amplifier featured in the
August ‘94 DIY Supplement is also
available from AP Electronics. There are
two component packs available: standard
£7, upgraded £36. There are also
component packs and circuit boards for
a suitable power supply.

AP Electronics

Unit IS,

Derwent Business Centre,
Clarke Street,

Derby. DE1 2BU

Tel: 0332 674929

SOUTHERN AUDIO
ENTHUSIASTS SHOW

The first ever Southemn Audio
Enthusiasts Show is to be held over the
weekend of 29/30th October. The show
is open from 10am-6pm on Saturday
and from 10.30am-4pm on Sunday.

The show is aimed at the true
enthusiast seeking to upgrade, improve
or construct their own hi-fi system. It is
mainly for smaller specialist
manufacturers, as indicated by the
current list of exhibitors: RATA, Bandor,
IPL, Audio Synthesis, Loricraft etc.

The show will take place at the
Master Robert Hotel, Great West Rd,
Hounslow, Middlesex, situated on the
A4 and close to two London
Underground stations. Parking for
visitors to the show is free.

For further information contact
either Geoff Mead or Brian Stenning at:

4 Plough Farm Close,

Bury Street,

Ruislip, HA4 TGH

Tel: 081 748 7489/0895 637846

ant Sia




WORLD AUDIO DESIGN CLASS A AMPLIFIER

CLASS A SOLID
STATE AMPLIFIER

Hi-Fi World develops a super high quality 36W Class A

acrilege! As arch valve heads, with
S a host of valve amplifier designs

already published and available in
kit form, going solid-state could
seemingly question our beliefs. Yet
perhaps the rigours of valve amp design
could be made to bring benefits to
solid-state, hopefully yielding a better
amplifier. What we did know was that
all the industry standard practices we
dislike, especially the use of cheap
silicon chips, unsatisfactory components
and excessive feedback to conceal
inadequate basic design, had to be
avoided. Given all this, perhaps we
could get better results from solid-state
and justify our sacrilege. On the basis
that you don't know until you've tried,
we decided to try.

Another point of concern was the
safety and practicability of the amplifier
designs we have pubiished in the
Supplements. A solid-state amplifier on
a circuit board is easier to build and
safer to test than a valve amplifier.
Providing all the mains connectors are
covered, something over which we take
care in our kits, it is just about
impossible to receive an electric shock
from a solid-state amplifier. Fuse
protection is then sufficient, in a good
design, to protect against shorts.
Contrast this to our 300B amplifier that
runs at 560volts on its H.T. line, causing
us to supply a pair of electrical safety
gloves in our kit. This solid-state design
offers the highest sound quality, but it
may well be less daunting to build and
test for many people.

Since our valve amplifiers run in
Class A mode, which gives fine sound
quality, it was inevitable that we should
turn to Class A for solid-state. This
forces the output devices to be
mounted on a large heatsink to dissipate
heat, but to every apparent drawback
there's a benefit and with Class A it's
become apparent to us there are many.
Because a Class A amplifier is stressed
to run flat out all the time it has to be
designed to take it. In this respect a
Class A shows clear advantages over
A/B working.

High standing output current, no less
than |.6A in this design, keeps the solid
state junctions at a high temperature,
lessening the thermal cycling of A/B
mode as music changes in intensity. We
decided to let the heatsink run hot, but

solid-state power amplifier. Andy Groves does the

designing, drilling and soldering. He also describes circuit

operation and tweaks. Noel Keywood looks on in wonder

and describes the thinking behind the project.

I

not scalding hot. It was dimensioned to
reach thermal equilibrium at around
70degrees centigrade, the resultant size
making a monoblock package most
convenient.

Monoblocks also ensure there's no
interaction between the channels and,
being compact, they are usually more
convenient to site in the home than one
large power amp.

Because Class A draws high power
all the time, load changes make no
difference. It was a surprise, on the test
bench, to switch from 8ohms to 4ohms
load and see little change in output
voltage and no change in distortion. This
means that power output nearly
doubles, going from 36éwatts up to
64watts, as load halves (8Q to 4Q) and
distortion products are not modulated
by this effect. Since most commercial
loudspeakers have strongly varying

J

impedance and a majority of solid-state
amplifiers change their distortion pattemn
and output level when more current is
demanded, this eliminates one potential
problem.

Not that any of this guarantees
anything. Valve amplifiers are load
matched devices, not ideal constant
voltage sources like this amplifier, yet
they still sound great. But it does show
that solid-state can be pushed to yield
superb measured performance in Class
A mode, beyond that of a majority of
Class A/B designs. It gives this design the
potential to do well.

Silicon chips like TLO7 I's and
NE5534s that cost 35p or so, the great
love of so many British hi-fi
manufacturers, measure perfectly yet
have a sonic signature. Much of this is
down to colouration, we believe, which
certainly exists in components like

HI-Ft WORLD SUPPLEMENT OCTOBER 1994



WORLD AUDIO DESIGN CLASS A AMPLIFIER

resistors and capacitors, and also exists
we believe in solid state devices (and
valves), which have radically different
topologies and current densities to
valves. To a degree this is illustrated by
output transistor failure. The energy
concentration at a silicon junction, when
a short is applied, is so great that output
transistors blow quite violently, with a
flash, a sharp crack and flying remnants.

A valve can't do this, the current
density just isn't great enough and the
internal impedance is too high. That's
why valves are so rugged; they can
withstand enormous short term abuse.
But the difference illustrates why, we
believe, transistors - including FETs -
cannot be made to sound like valves
and never will. They're of radically
different material composition and
operating behaviour. In fact, that the
FET, which so many claim is valve-like, in
practice sounds little different to any
other solid state device, tends to
support our view, | feel.

Because of this we did not expect
our solid-state amplifier, even in valve-
like Class A operating mode, to sound
anything like valve amps, even though
we did hope that the use of quality
components might alleviate some of the

HI-FI WORLD SUPPLEMENT OCTOBER 1994

subjective drawbacks of solid state, such
as graininess and glare. In our first
assumption we were largely correct:
these amplifiers sound like very good
solid state designs: clear, crisp and
strongly etched. Use of components of
appropriate quality - audio grade
components in fact - also brought the
benefits expected, if not to the degree
hoped for. Paper-in-oil capacitors, we
found, had less impact on the sound
than expected, so Solen audio grade
polypropylenes were used widely. If
experimenters want to use paper-in-otls,
which generally give a strongly damped
sound with good inter-transient silences
and clear, clean treble, just remember
that they are somewhat variable in their
leakage performance and some will pass
a significant d.c. leakage current. In
certain positions this can cause
problems.

With component quality a big 1ssue
transisters included, it was inevitable
that our choice of output device had to
be judicious. There's little point in trying
to build a super amp around cronky old
transistors, as sometimes happens to
keep costs down. 'Phoning around
transistor manufacturers we had the
good fortune to locate a new, high

quality audio output transistor in
development for two years and nearing
release. We can supply these parts,
which may not be widely available.

The circuit 1s relatively
straightforward for an all-discrete design.
In spite of this, and the absence of
silicon chips, it has sufficient input
sensitivity (350mV) to be used without
a preamplifier. This improves the cost
effectiveness enormously for home
constructors, since with just a volume
contro! in front, a pre-amplifier is
unnecessary.

The circuit uses feedback and we
found there was an optimum level for
this particular circuit and its transistors.
Regular readers will know that valves
can be run without feedback, but with
solid state the picture seems a little
more complex. Distortion does not
dominate amplifier sound quality unless
it is severe. It can add unpleasant
colouration, however, grittiness,
greyness or even overt roughness
resulting from high frequency crossover
components possessing an extended
harmonic structure. The importance of
this to us lies in the corollary, namely
that distortion suppression need not - ir
fact must not - become a dominant
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concem. It has to be kept in sensible
proportion. A senseless proportion
would be a zero-distortion amplifier
(easy to achieve) full of cheap chips and
poor components; that's very much the
sort of unbalanced approach we
wanted to avoid. It makes for good
specs but it ain't hi-fi.

Luckily, measuring amps day in, day
out and listening to them does give us
some experience in this matter. We
aimed to get distortion at |0kHz and
10V (12W) output down to no more
than 0.1%, preferably second harmonic.
In the event this was achieved quite
easily, because the output devices are
very linear and well matched. Operating
parameters elsewhere in the amplifier
proved to be of some importance in
achieving low distortion.

The amplifier also had to maintain
its distortion pattern into low and high
loads, at all output levels to avoid
distortion modulation. The ability to
make high speed, contiguous distortion
measurements with our 3561 A Hewlett
Packard spectrum analyser again proved
crucial in optimising this aspect of
performance. Around 30dB of a.c.
feedback is applied, a very modest
amount by solid-state standards,
considering that this results in just
0.02% second harmonic distortion at
[0kHz/10V output into 8ohms. At
lower frequencies, distortion decreases
until it sinks below the noise floor to
become unmeasurable (i.e. less than
0.003%).

Distortion

Distortion at 10V/10kHz measures 0.02%
second harmonic into 8 and 4 ohms

Experienced designers will know all
about the gremlins and funnies that can
affect and infect solid state circuits.
Transient oscillations, especially at clip
(full output), switch on/off squeals, and
curious instabilities or persistent
oscillations lie in wait to haunt and
taunt the inexperienced. Andy Groves,
master of long-tailed, constant current
sourced pairs, worked his way
confidently through this design, carefully
making sure it is bug free, totally
civilised and balanced, right up with or
ahead of commercial designs. There are
absolutely no funnies, even under the
most arduous conditions. It clips

(moves into overload at full output)
cleanly and symmetrically, for example.
Even switch-on/off thumps are minimal;
the muting circuit is a final flourish we
added at the last moment; it's not
essential.

One of the great delights of any
DIY amplifier is that the constructor is
entirely free to experiment at will.
Once this amplifier is up and running,
numerous important operating
parameters normally fixed by a designer
can be adjusted at will. This puts the
constructor in the driving seat; you
don't get what's given, you choose what
you want. See Tweaking.

The amplifier is basically an all-direct
coupled design, possessing no series
capacitors in the signal path, other than
an input blocker. In truth, the signal is
developed across plenty of other
capacitors, most of them in fact, so this
rather simple model is a little misleading
when it is used to suggest freedom
from capacitor effects. All-direct
coupled amplifiers are not free from
capacitor effects. We felt justified in

Clean overload (clip) performance

including an input blocking capacitor for
safety, to prevent possible d.c. output
from a source causing a similar output
offset on the loudspeaker terminals.
Since the d.c. feedback loop rolls off
low frequency gain, reducing it to unity
at d.c., this capacitor can be left out if
desired.

| believe our sacrilege was justified.
This amplifier offers a very high
standard of performance in every area,
especially in sound quality. Best of all, |
like to think that it opens up serious
DIY to all those who may feel a little
doubtful or intimidated by valves.
We're not touting this design as a solid-
state amplifier that sounds like a valve
amplifier - a specious concept - but a
top quality solid-state design that offers
advanced performance from a balanced,
sensible, yet purist approach. Definitely
a different regime from valves, all the
same solid-state has a lot to offer and,
these days, there's plenty of latitude for
a great job to be done at home. Going
solid-state is not sacrilege, but a
broadening of the faith. NK

Continued on page 13 ...

HOW THE
CIRCUIT WORKS

This amplifier has essentially three stages.
The input stage is a “Long Tailed Pair”
differential amplifier formed by TRI/TR2,
TR3/TR4, TRS/TR6 and the FET current
source CSI. There are two simple fiters at
the input, CI/RI sets LF rolloff and R2/C2
limits the maximum slew rate of the
incoming signal helping to prevent
saturation of the input stage.

TRI/TR2 is an SSM22 10P dual NPN
transistor, which has both devices etched
onto the same piece of silicon giving
excellent thermal and parameter matching.
These transistors also have a very high gain
and low noise due to special manufacturing
processes used in its construction. TR3 and
TR4 are type 25C2240 low noise, high
gain, wide bandwidth NPN transistors and
form cascode amplifiers with TR1/TR2.

ZD) gives a reference voltage of 5.6V,
thereby holding the collectors of TRI/TR2
at 5V. This protects the relatively delicate
input device from the main power supply
voftage and keeps the collector voltages of
the TRI/TR2 transistor pair constant over
an AC cycle, improving linearity and
common-mode rejection.

TRS/TR6 are type 2SA970, which is
the electrical complement to type
25C2240. These transistors are arranged
to form a current mirror as the load for
the cascode amplifiers. This forces the
current through each transistor of the pair
to be accurately matched and, together
with the FET current source as the tail
load, ensure that this slightly more
complicated long-tailed pair operates as a
very precise difference amplifier maximizing
the effectiveness of the global feedback.

The potentiometer R3 allows any
residual DC errors, such as microscopic
leakage currents through Cé, to be
trimmed out and gives a small amount of
local feedback.

The main voltage amplifying stage is
formed from TR7 and TR9/TRI10. TR7,
type ZTX705, is a Darlington Pair in one
package with a wide bandwidth, high
dissipation and high voltage. RI5 provides
Jocal feedback at DC and AC. TR9, type
ZTX694B and TRIOQ, type 25C2240, form
a current source load for TR7. TR10
senses the voltage across R18 and keeps it
at around 0.65V by controlling TR9's base,
thereby keeping the current through TR
constant. This current source is set to
around 20mA, a larger value than would
nomally used, to minimize the effect of
fluctuations in current drawn by the output
stage over an AC cycle. This type of
discrete current source allows a greater
voltage swing because the limit is not
reached until TR saturates, about 0.5V
from the negative rail. Compensation
components R| |/C7 and C9 guard against
high frequency instability and R| I/C7 add
further protection against overloading of
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36W Solid State Class A Ampilifier
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The output stage is a push-pull unity R31
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by TRI1/TRI3/TR14 the other by 18V | O s indicator
TRI2/TRI5/TRI6. TRI | is type BD230 and circuit.
TRI2 type BD23 |, complementary f
transistors of wide bandwidth and high gain. C19 e
TRI3/TRI4 are type SM0718, TRIS/TR16 }g?/UF= §R32
are type SM7401, again complementary
transistors but these are a brand new audio
transistor, specially made for us and
superior to anything normally available. The
Sziklai pair configuration is extremely linear
and has good thermal stability because of the bias current sensing resistors R25 and  about 300mV.

there is only one base-emitter junction in
the signal path.

TRI| and TRI2 are run at 20mA with
lower than usual collector resistors, again to
keep the current through them more
constant than would usually be the case.
R20/R21/R23/R24 are emitter resistors for
the output transistors to avoid current
hogging in the output stage. C13/Cl14
decouple the output circuit on the circuit
board, bypassing the inductance of the
power supply leads.

TR8 is configured as a Vbe muitiplier
which provides the bias for the output stage
and is mounted on the same heatsink as
TRI I and TR12 to ensure thermal stability.
Global feedback is taken from the junction
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R26 and fed via RIO/R7/C6 to the base of
TR2.

Cé provides 100% feedback at DC to
minimize any output drift and D1 protects
Cé from high reverse voltages. R27/C17
form a Zobel network at the output and
together with R28/L| give extra protection
into highly reactive loads. D2/D3 and
CI11/C12/C3/C4 decouple the low current
stages from the main power supply. This is
done so that if, under difficult load
conditions, the main power rails droop, the
voltage amplifying stage rails remain at their
full voltage because the reservoir capacitors
Cl1 and CI12 cannot discharge back
through the diodes. D2 and D3 are Shottky
types as the forward voltage drop is only

To eliminate thumps at switch-on there
is a simple delay circuit with a high current
relay in series with the speaker. The LM31 |
is a comparator IC (similar to an op-amp),
R29 and R33 form a potential divider,
drawing a very small current through the
relay coil at the comparator's output. CI9
charges via R32 and after about 3 seconds
the voltage on CI9 just exceeds the voltage
formed by the potential divider. When this
happens the comparator output goes low,
switching the relay on and at the same time
removing the voltage from the potential
divider ensuring a clean transition from off
to on state. LED| indicates the amplifier is
ready. D5 discharges C19 when the
amplifier is switched off. AG




Chelmer Valve Com
for

Audio Valves

Audio valves with famous Brand Names of yesteryear such as MULLARD, MOV, GEC, RCA etc., are in very
limited supply and their scarcity also makes them very expensive.
e at Chelmer Valve Company however provide high quality alternatives to these old makes. We have over
30 years experience in the supply of electronic valves of all types and during this time have establshed close
ties with factories and sources worldwide.
For high fidelity use we further process valves from these sources using our specially developed facilities. After
rigorous testing - including noise, hum, microphony, post burn-in selection and matching as needed - we offer
this product as CVC PREMIUM valves.
A selection of the more popular types is listed here.

Py

Price list & Order Form for CVC PREMIUM Audio Valves

UNIT PRICE | QTY. | TOTAL PRICE UNIT PRICE QTY. TOTAL PRICE
CARRIED FORWARD....

PRE-AMP VALVES
ECC81/12AST7 5.00 RECTIFIERS
ECC82/12AU7 4.00 GZ33 4.50
ECC83/12AX7 5.00 GZ34/5AR4 4.50
ECC85 4.00 5U4G 5.00
ECC88 5.00 5Y3GT 3.20
EF86 4.00 5ZAGT 3.50
E81CC (GOLD PIN) 6.00
E82CC (GOLD PIN) 6.00 SOCKETS
E83CC (GOLD PIN) 6.00 B9A (PCB) 1.60
ES8CC (GOLD PIN) 7.00 B9A (CHASSIS) 1.60
ESOF 9.00 OCTAL (CHASSIS) 1.75
E83F 5.50 4 PIN (UX4) 3.00
6SL7GT 4.00 4 PIN (FOR 211 & 845) 11.00
6SN7GT 4.20

6922

MATCHING CHARGES*  .....
POWER VALVES POST&PACKING  ..... 3.00 (UK)
2A3 (4PIN) 14.00
2A3 (OCTAL)

TOTAL EXC. VAT ~ .....

300B

VAT @172% (ECC) .....

811A 9.50

845 29.90 TOTALTOPAY ..... £
EL34/6CA7 - 7.50

EL84/6BQ5 4.00 * MATCHING, if required; state valve types & if PAIRS,
E84L/7189A 5.10 QUADS or OCTETS - Allow £1.00 per valve for this service.

Make CHEQUES payable to:

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

6L6GC 6.50 ACCESS/MASTERCARD/ VISA, give details:
6L6WGC/5881 8.00

eVeCT e LI TTTTITTTT]

6146B
6336A
6550A 11.00
6550-A 13.50
7SBIA b 1000 [ || e esssssses e sssssessssss sneses

TOTAL CARRIED FORWARD.... | | cccreeeeeeeeeeesesnssssssesrsessssssssosesssss. POSECOA@ oo

Valves amplifiers sound better still with CVC PREMIUM valves!

130 New London Road. Chelmsford. Essex CM2 ORG, England. Telephone: (0245) 355296,/265865 Fax: (0245) 490064
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Get fonnected with

the/widest selection

of audiophile grade parts.

Send £2.85 along with

ygur mailing address

and /ou will receive our

1994 parts catalogue

and a $10 djscount coupon good
on your first order over $100.

{ “or $5 00 US, or credtt card information
““catalogue pricing and discounts

THE PARTS
CONNECTION ara in US Dolars

@ m
A OIVISION OF SONIC FRONTIERS INC i,

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

MIT MultiCap » Wonder Cap « Kimber Kap * Solo » Solen « Siemens * Hovland MusiCap
Wima « Holco « Rel-Cap = Draloric » Vishay « Caddock * Mills » Matsushita * TKD « Noble
Cardas * Kimber Kable < Discovery « Audioguest « MIT « ClearAudio * Alps « Bourns * Eima
Shallco Attenuators = Electroswitch « Efna « Nichicon « Gold Aero « RAM « Mallory
Ruby Tubes « Linear Technology « Analog Devices/PMI « Motorola « Edison Price
Intemational Rectifier « MagneQuest « Sonic Frontiers
Pearl » Tube Sockets « WBT « Neutrik  Curcio Audio Engineering » Kits

Wilmslow
A Audio ¥

e
.

s any discerning sound
Aengineer will tell you, the ATC

SCM50 and 100 are the
ultimate in accurate low distortion
professional monitorng But what
they may not know is that self
assembly versions based on these
classic monitors are now available
from the UK's leading speaker kit
supplier, Wilmslow Audio, ata
fraction of the ready built price. ATC
and Wilmslow Audio have worked
very closely on the cabinei 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
No overdraft!!!

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. ATCKS50s 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

BADGER BOARDS

Printed Circuit Boards

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

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

OWTER
o4 TRANSFORMEFE_

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

Using modem 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, lpswich IP1 2EL
Tel: 0473 252794. Fax: 0473 236188 SEND S.A.E.FOR DETAILS.

Cricklewood Electronics Ltd

You don’t have to spend a fortune on
High Quality Valves. Our valves are
manufactured to a very high standard
and compare favourably to brand names
costing ntuch more.

Good valves at economical prices

ECC81 450 GZ34 75
ECC82 450 6L6G 6.50
ECC83 450 6V6GT 4.50
EF 86 4.50
EL 34 8.50
EL 84 4.50

P&P £3.50 +VAT up to 6 valves

Supersound Axial Polypropylene

Capacitors

* Extremely low distortion

* Detailed acoustic properties

* High purity tinned copper leads

* Tight wound thick dielectric for
resonance elimination.

* Low dissipation factor

* All units proof voltage tested at
150% rated voltage for 15 mins

Tol + 5% 250v 400v
100nF 0.85 1.00
220nF 0.85 1.00
470nF 0.85 1.00
1uF 1.00 125
2u2 133 1.50
3u3 1.50 1.75
4u7 1.75 2.00
6u8 2.25 2.50
10u 3.0 3.50
15u 4.00 4.50
22u 6.25 6.95
25u 6.25 6.95
50u 10.00 11.00
75u 15.00 17.00
1Wu 19.00 21.00
125u 20.00 22.00
P&P £2.50 +VAT

Elna Cerafine Ultra High Quality
Reservoir Capacitors.

The electro-chemical action of superfine
particles of ceramic material between the
separating sheets ensures extremely
even/discharge cycles to produce an
excellent reservoir, that allows purity of
sound, exceptionally low distortion (3rd
HD-150db at 10kHz) and superb low
frequency response.

10,000uF 80V Ripple 7.1A £19.00
22,000uF 56V Ripple 10.8A £22.00
P&P 1.00 + VAT per capacitor

Bravox Loudspeaker Chassis
Excellent quality though economic
price.

Woofers 8 chms Foam edge

5” 50W Res freq 70Hz 12.00
61/2” 70W Res freq: 50Hz  £13.25
8" 70W Res freq: 45Hz 16.25

10” 100W Res freq: 28Hz 24.00

Full range 8 chms Paper edge
12" 200W Res freq: 72Hz 46.00

Tweeter 8 ohms polycarb dome
100W 1.2KHz - 20KHz 7.50

Please phone for post & packing
options.
Please add VAT to the above price.

We stock a vast range of power
transistors, diodes & ICs, cable,
connectors, capacitors etc. Please
phone for your requirements. 1995
Catalogue due Oct 94 price £2.50.

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

loagd




RETAIL PRICE LIST
Golden Dragon Pre-Amplifier Tubes Singles

6AQ8/ECC85 £6.50
12AT7A/EB1CC/ECCB1 £6.95
12AU7A/EB2CC/ECCB2 £6.95
12AX7A/E88CC/ECCB3 £6.95
60J8/E88CC/ECCB8 £10.95
6SN7GT/ECC33 £8.95

Special Quality Golden Dragon Pre-AmplifierTubes

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

Golden Dragon

Golden Dragon Triodes

Singles Pairs Quads
2A3 4PIN £22.50 £50.00 £100.00
2A30CTAL  £22.50 £50.00 £100.00
211 £28.50 £60.00 £120.00
811A £11.50 £25.00 £50.00
845 £36.50 £75.00 £150.00
805 £36.50 £75.00 £150.00
Golden Dragon 300B Range

Singles Pairs Quads
3008 Super  £79.00 £160.00 £320.00
4.300B £84.00 £170.00 £340.00

4.300B Super £124.00 £250.00 £500.00

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

Golden Dragon Power Tubes

Pairs Quads Octets
EL34/6CA7 £25.00 £50.00 £100.00
EL34L umeaes e £29.95 £60.00 £120.00
EL84 £8.95 £19.00 £38.00
E84L £12.50 £25.00 £50.00
6L6WGB/5881 £25.00 £50.00 £100.00
KT66 £25.00 £52.00 £104.00
KT88 ewessn  £57.95 £116.00 £232.00
KT88 Supersmms£67.95 £136.00 £272.00
6L6GC £19.95 £40.00 £80.00
6550A £42.95 £86.00 £172.00
6550A Special oo puse)

£64.95 £130.00 £260.00
50CA10 £84.95 £170.00 £340.00
807 £25.00 £50.00 £100.00

Ceramic Sockets and Hardware

Standard  Gold Plated

Locking 4 Pin
(3008 etc.) £6.95 £15.00
4 Pin UX4 (300B etc.) £2.5 £3.50
Jumbo (211 etc.) £14.50 £25.00

Octal Chassis
EL34 etc.) £1.25 £3.50
ctal PCB (EL34 etc.) £1.25 £3.50
B9YA Chassis (pre amp) £2.50
B9A PCB (pre amp{( £0.95 £2.50
Screening Can & Skirt Spre amp) £8.50
Damping Can (pre amp £4.50
Power Valve Retainer (EL34 etc.) £5.50

Golden LS

“ Golden Dragon Tubes are the culmination
of a continual development programme by
a dedicated team of design and
development Engineers using the best
European expertise in collaboration with the
most progressive valve production facilities
in China.”

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

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

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

ECC81 BRIMAR 4.50
ECH81 MULLARD 3.50
ECC82 GE 4.50
ECL82 TEONEX 3.50
ECC83 TEONEX 3.50
ECC85 TEONEX 3.50
ECL86 TEONEX 3.50
ECC88 BRIMAR 4.50
ECC88 GE 5.50
ECC88 TEONEX 4.50
EF86 TEONEX 4.50
EF804S TELEFUNKEN 25.00
EL32 MULLARD 4.50
EL34 TEONEX 6.50
EL8S MULLARD 4.50
EL86 MULLARD 4.50
ELS04 TEONEX 3.50
ELS09 TEONEX 5.50
ELS19 TEONEX 5,50
EM84 TEONEX 3.50
GZ32 MULLARD 8.50
GZ33 MULLARD 5.50
GZ37 MULLARD 4.50
GZ34 TEONEX 5.50
KT66 TEONEX 6.00
KT88 TEONEX £12.50

LS9B COSSOR 9.00
M8136 MULLARD 8.50
M8162 MULLARD 8.50
M8137 MULLARD 24.00
MHLD6 MAZDA 5.50
0A2WA TEONEX 4.50
PCC88 SIEMENS 3.50
PL36 MAZDA 3.50
PL504 MAZDA 2.50
PL519 THORN 5.95
PY32 MULLARD 2.50
TT100 GEC 65.00
u19 GEC 8.50
UCC85 MULLARD 3.50
uus MAZDA 5.50
uue MAZDA 6.50
2X2A RCA 5.00
3A/167M ITT 15.00
5Y3WGTA SYLVANIA 4.50
5Vv4G BRIMAR 3.50
6AG7 RCA 3.50
6A7G RCA 8.50
6BH6 BRIMAR 3.50
6C8G RCA 3.50
6DQ6B PHILIPS 3.50
6K7G RCA 3.50

EXPORT WELCOME
CARRIAGE AT COST

BSN7GTY BRIMAR 8.95
BSN7GT TEONEX 5.50
6SQ7GT TONEX 4.50
6V6G RCA 6.50
6V6GT TEONEX 4.50
6X4 TEONEX 4.50
6550A TEONEX 12.50
12AT6 BRIMAR 2.50
12AV6 RCA 2.50
12BA6 WESTINGHOUSE 3.50
12J6GT RCA 3.95
12E1 STC 15.00
13E1 STC 140.00
13D3 BRIMAR 6.50
85A2 MULLARD 6.50
1625 RCA 6.50
5687WA RCA 6.50
5687 USA 6.50
5814A GE 5.50
5881 USSR 4.95
6072A RAYTHEAON 8.95
61468 TEONEX 8.50
6158 BRIMAR 6.50
6189 SYLVANIA 6.50
6189W SYLVANIA 6.50
6201 GE 6.50
6463 UNITED 7.50
6870 BRIMAR 11.50

P.M. COMPONENTS LTD., Springhead Enterprise Park, Springhead Road, Gravesend, Kent DA11 8HD, England

Sales Desk Tel: 0474 560521.

Fax: 0474 333762




... Continued from page 8

SOUND
QUALITY

- by Eric Braithwaite

If Class A is synonymous with classiness,
then these monoblocks exude a fair
amount of it. They produced a very
tight, clean sound, a wee bit in the DPA
style with good frontal attack and
extended treble, though mercifully
without without exaggerated projection.
The general tautness kept everything
very rhythmical and on-the-ball, with
instruments pleasantly large and true to
scale and of convincing tonal colour.
Female vocals and strings in the upper
part of the scale could be on the bright
side, but without any associated nasties
of sibilance and anaemia. This is not the
rich, warm kind of Class A sound,
although woodwinds did have a good
woody quality representative of the
marque. E.B.

TWEAKING

HIGH FREQUENCY LIMIT

The H.F. feedback compensation
capacitor C9 sets the H.F. bandwidth to
about 75 kHz (-1dB) which is high, but
increasing C9 will cause problems under
transient conditions. An effect known as
Slew Induced Distortion may manifest
itself if C9 is made too large, due to the
differing speeds at which the various
stages of the aircuit can react Lo an
input signal with a very fast rising edge.
This is because C9 introduces what is
known as a dominant pole in the
amplifier's open loop frequency
response, giving a well defined high
frequency rolloff which gives good
stability but slows down the second
(voltage amp) stage of the amplifier. As
a result there will be a delay before the
signal can pass through the amplifier and
therefore before the feedback signal can
retumn to the input stage. This means
that for a short time the input stage will
be running open loop and will clip
severely as it tries to charge C9. The
amplifier will remain hung up until C9 is
charged (about 1uS) after which it
retums to normal, but during this time
any musical information will be lost.

If we make C9 smaller to lessen this
effect then stability suffers so we must
take other precautions. One of these is
the network R|[/C7, which speeds up
the feedback to the input stage and
keeps it operating linearly, more or less
eliminating the problem, but there is an

HI-FI WORLD SUPPLEMENT OCTOBER 1994

WORLD AUDIO DESIGN CLASS A AMPLIFIER

extra element of protection in the form
of a simple R/C filter at the input of the
amplifier R2/C2,. This serves the dual
purpose of limiting the maximum slew
rate of the input signal and setting the
upper bandwidth fimit. With the values
shown the bandwidth is about 35kHz (-
IdB). Making C2 smaller will extend this
further up, but is not recommended,
especially with CD. Making C2 larger,
say 330pF will reduce the bandwidth to
about 24kHz (-1dB). You should hear
the amplifier sound warmer as C2 is
increased, which may well compensate
for bright speakers.

LOW FREQUENCY LIMIT

The low frequency closed-loop
bandwidth limit is set by the d.c.
feedback capacitor Cé. its impedance is
infinite at d.c. so the d.c. feedback is
100%, giving the amplifier a gain of I.
Full d.c. feedback is applied to minimize
d.c. output drift caused by any input d.c.
offset voltage. With Cé set at 220uF, in
combination with R7 gain rolls off at
I.5Hz (-1dB).

Decreasing the value of Cé will limit
audio gain at low frequencies, but the
capacitor will start to develop an A.C.
voltage across it in the audio band and
because electrolytic capacitors have an
asymmetric characteristic non-linearities
will be introduced into the feedback
loop. Also, the protection diode Dt will
start to introduce distortion.

Conversely, if Cé is increased then
this distortion will be reduced, but the
extra bandwidth will start to cause
problems by amplifying very low
frequency noise from the preamp etc.
and the leakage current through it may
upset the balance of the input stage.
Also the amplifier will take longer to
settle down after large amplitude LF
signals.

To overcome the over-extended
bandwidth problem there is a high
quality capacitor at the input. This not
only protects the amplifier and speaker
from a D.C. fault in the preamp, but
also allows the amp's bass rolloff to be
controlled. Cl is set at 0.47uF which
gives a -1dB point at around [4Hz. A
smaller value will cut low frequencies
further, speeding the bass and reducing
cone flap with L.P. Making CI larger to
{uF will extend the bass to -1dB at
about 6.5Hz allowing subsonics from
CD through. In a nutshell then, you can
tune the low end of this amplifier to suit
your listening tastes and your system,
but do bear in mind how such tuning
affects the basic workings of the
amplifier. Beware of extremes in
particular.

D.C. OFFSET

D.C. offset must be trimmed by R3, the
100Q2 potentiometer in the emitter
circuits of TRI/TR2. Large D.C. offset
voltages on the output of an amplifier

will cause the loudspeaker bass unit to
displace from its centre position. All
amplifiers with direct coupling to the
loudspeaker will develop a d.c. output
offset, especially when they are all-
direct coupled like this one. Basically,
any input offset, voltage is multiplied up
by the d.c. gain of the amplifier to
appear as an output offset.

In an ideal amplifier there would be
no input offset, but in practice minute
imbalances in the characteristics of the
front end devices always exist. Even
though we chose a high quality dual-
transistor to minimise d.c. offset, minute
imbalances exist and to a greater
degree there are imbalances in the
currents flowing into the bases of
TRI/TR2 due to leakage currents in Cé.
Trimming R3 allows output offset to be
reduced to a millivolt or less. Most
amplifiers give an offset of 3mV to
iOmV and some up to 100mV, which is
unnecessarily high. You will have to beg,
steal or borrow a d.c. millivoltmeter and
hook it up to the output terminals to
adjust R3.

QUIESCENT CURRENT

The amplifier is designed to run fully
into Class A with an output stage
quiescent current of |.6A. This gives
36W class A into 8Q with both
transistors still conducting over the full
signal cycle. The bias generator is TR8 in
a configuration commonly called a Vbe
multiplier. Potentiometer R13 (500€2)
controls the voltage developed across
TR8 while TRI| and TR12 sense the
voltage across R25 and R26. An
increase in voltage across TR8 means
there is an increase in voltage across
R25/R26, therefore a greater current
will flow.

An increase in bias current will
proportionately increase the dissipation
of the output stage, at |.6A it is 90VV
whilst at 2.0A it will be over | |OW. The
heatsink will start to get very hot at this
sort of bias current. The output
transistors will be safe, with a junction
temperature of around 100Deg C
(160Deg C max.) but the heatsink will
be very painful to touch at around the
90Deg C mark, a point to bear in mind
with animals or children in the house.
The gain of the output transistors will
also start to fall because of the very high
current density. Generally then, beware
of increasing bias current any further.

We found that reducing the bias
current below |.25A had a detrimental
effect on sound quality, making the
sound less full and warm. | took the
quiescent current to over 2A on the
prototypes to see if there was any
advantage, but sonically there was very
little improvement after |.75A which 1s
the maximum | would recommend due
to excessive heatsink temperatures and
gain droop in the output transistors.
AG




LANGREX SUPPLIES LTD

DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND I.C.S.
PHONE 1 MAYO ROAD ¢ CROYDON e SURREY CRO 2QP FAX
081 684 1166 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 081 684 3056

A selection of our stocks of New Original Mullard - Brimar audio types made in UK.
STANDARD TYPES SPECIAL QUALITY TYPES
ECC88 MULLARD 6.00 | E88CC - GOLD PIN MULLARD 8.50
ECH81 ' MULLARD 3.00  ECC81 - M8162 / CV4024 MULLARD 6.00
ECL86 MULLARD | 3.50 | ECC81 - 6201 / GOLD PIN MULLARD 8.50
EF86 | MULLARD 7.50 | ECC82 - M8136 / CV4003 MULLARD 6.50
EL84 MULLARD 6.00 | ECC83 - M8137 / CV4004 BRIMAR 6.50
GZ32 MULLARD 8.50 | EF86 - M8195 / CV4085 G.E.C 10.00
GZ34 MULLARD 12.50 AMERICAN TYPES GE.
6SL7GT BRIMAR 4.50 6146B.G.E 15.00 | 616GC GE 12.50
6SN7GT BRIMAR 4.50 | 6550A.G.E 17.50 :;;\:;2 g: Zgg
6V6GT BRIMAR 425 7581AGE | 1200 WS ey
OPEN TO CALLERS MON.-FRI. 9AM - 4PM. CLOSED SATURDAY
] OVER 5000 TYPES AVAILABLE FRoM STOCK ,.
VISA OBSOLETE ITEMS A SPECIALITY | A ‘
TERMS C W O/VISA/ACCESS ETC... 1
P&P 1-3 VALVES £1.00, 4-6 VALVES £2.00 ADD 17.5% VAT TO TOTAL INC P+P : —

SPEAKER KITS FROM IPL ACOUSTICS

Over a 5 year period P.L. Acoustics have developed a range of high quality speaker kits, using the best units from SEAS, MOREL, AUDAX,
VISATON and IPL and have produced a comprehensive range of speakers which will compete with the most expensive of commercial designs.
All speakers have BIWIRED crossover kits containing high quality components and terminals.

AS6 PANEL KIT FOUR M3TL A2 RIBBON KIT M2

TRANSMISSION MINI-MONITOR
LINE KITS

TRANSMISSION LINE

PLUS KIT ... £262.77 PLUS KIT PLUS KITS....... £167.00 PLUS KIT......... £222.00 PLUS KIT........166.00

PANEL KIT....£302.77 £167.00 - £280.00 TOTAL KIT.....£226.00 TOTAL KIT...£291.00

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

If you would like further details please send £1.50 for 36 PAGE SPEAKER BUILDING CATALOGUE, comprising VALUABLE
ADVICE on DESIGNING, BUILDING and TESTING speakers and full technical specifications including response curves of eight kits,
drive units, and details of SPECIALIST CABLES and ACCESSORIES

.P.L. Acoustics, 2 Laverton Road, Westbury, Wiltshire, BA13 3RS. Tel: 0373 823333
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e R23 0.IR 25W  CI3  |000uF 35V TR4 25C2240
Parts LISt R24 0.IR 25w  Cl4  |000uF 35V TRS 2SA970
oy R25 0.05R 25w  CI5  15000uF 4V  TRé 2SAS70
Rl ;7k VY R26 0.05R 25W  Clé  15000uF 4V  TR7 ZTX705
R) . yaw R I5R W CI7 0.IuF 100V TR8 ZTX694B
R3 T L R28 [OR 2w ClI8 10uF 16V TR ZTX694B
R - 1 /:\TV";‘Z/F R29 5.6k /4w CI9  I00uF eV TRIO 552240
RS 100R Vo | (y R30 1k 114w  C20 0.1ufF 100V TRII BD230
R6 22 wo el 33k /AW TRI2 BD23
R7 .Ik AW 19% R32 10k | /4W Diodes: TRI3 SMO718
RS @k i 4\; R33 [00R 2w DI IN4 148 TRI14 SMO718
R9 15k /AW D2 1IDQIO Schottky ~ TRIS SM7401
e N Capacitors: D3 {IDQIO Schottky ~ TRI6 SM7401
Rl e Y Nj Cl 0A47uF Polypropylene D4 IN400!
RI2 2'2k i 2 220pF  Polystyrene D5  IN4001 1.C.s:
RI3  S00R  Trimmer & |uF Polypropylene BRI 35ABridge  ICI  7812CT  12VReg
R14 1.5k ! 1/4W = |uF Polypropylene ZD| 5.6V 400mwW IC2 LM311 Comparator
RIS 1R mw & 10uF 50V LEDI GREEN
RI6 100R v Cé 220uF lov  CSl /510 36mAFET  Other:
RI7 I00R 1/4W e 33pF  Polystyrene current source Relay| 6A relay 12V coll
RI8 33R AW C8 1000uF 10V diode. LI 20 tums 0.75mm wire wound
RI9 33R 1AW (@] I50pF  Polystyrene on R28.
R20 0.IR 2 5W Cl0 | uF Polypropylene Transistors: TRI 22V-0-22V 160VA
R O. IR 2.5W Cll | 000uF 35V TRI/TR2 SSM2210P Dual  toroidal transformer.
R 33R — Cl2  1000uF 35V TR3 25C2240  FI 5A Quick Blow fuse.

OBTAINING
PARTS

We are offering a pack of crucial parts
and a full kit.

PARTS PACK

This offers only those specialised parts
not widely obtainable: eight output
transistors (4/monoblock) and two
circuit boards, cost £129.40 inc P&P &
VAT. Individual output transistors can
also be obtained from us at £9.80 each,
the 25C2240 and the 25A970 at 80p

each. We regret that we cannot offer
advice or help at this level and only
those with a good electronics
knowledge and test equipment should
attempt to build the circuit. A power
output of 36W s achieved using a 22V-
0-22V toroidal transformer; our specs
are with a | 60VA rating, but 120VA
would do, giving lower 4ohm power.

THE KIT

The kit comes with all parts needed to
build two professionally finished
monoblock power ampiifiers with
chromium plated chassis and top

covers. The circuit board can be
accessed from top and bottom whilst in
the chassis, for easy experimentation.
Our custom designed toroidal mains
transformer gives in excess of 40W
output and superb regulation. Full
instructions make construction relatively
easy, but all the same we recommend
you have some knowledge of
electronics. Alternatively, get a local
expert to build it or we can provide a
build service.

Price £580 - see p83 for ordering
details.
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ﬂudio Note

TOPCAPS
Topeap For 807 penode etc Nickel 9 75 You may want to start
your project with less overall cost, and lor this purpose we can
ofter the follgwing “industrial grade” ceramic valve bases

Tyve Mounting Price Ex UK Vat
8-pin for EL34, 6550,

K166, 6L6G Chass:s with bracket 145
9-pin for ECCB3, ECCBB,

5687 6350 Chassis with shroud 185

AUDIO NOTE AUDI0 COMPONENTS PARTS & PRICELIST.

W have deoded W Ot 2 ge of e 4ira hgh iuanty Componenss used
(n most of the AU NITE amphilrs 10 the swewming o it youssell
veve mpie whucat Thee Compews o L o ch vale wve
bases. pwew o ) hgiwi Capstitors copper & ke Tl Mgl capacion
Bk G praghve ssmonhic CADIOWHS 3 DD Twm b wan
solder. audo oulput transiormers valves and many other useful tits and
preces for upgrasing oid or constructing of new vaive amplhers

Al prices are excleding Vat, wich if you live ins:de the EEC. UK Val i
be added lo your purchase Jiter the addstion of postage and packing costs

We accaph VISA Mastercard Access Diners: and Amex 1o pay this way
we will need you' address, card no with start and expwry dales, you can
#40 DRy by bawesrs 0t Euro chwgue o cheg s drawn on UK bank
accoum Phase noke thal e (> 2 mimenym charge on crad t card
transactions of £ 20 00

Detivery ts normatiy about 7 days from recept of clegred funds but plesse
allow up to 60 days for some items, If not stock at the time or orger

1 any of you reading ttns have possession of any books which conlain
informdion relevant 1o the subect of Audio Dasign and whieh would be
usetul 10 share with others, please let us know evther by fax or telephone,
there 1 an award of 120 00 (payshie 1n valves or aiher b5 pasitone) o
anybody who 5ends us a book which contains usetut information abeut
valve ampiier design or theory

Crouds. vasvedata & Basic Techweal in‘ormaton

1l you would e some sugaesiions winch to base a futtre proiedt around
then we shal: be hagpy to prowds you with a circuit pack contining good
cirouns (e ONGAKU KEGON/KASSAI NEIRG. GAXU ON pros sewral
other powes amplilier curcuts and the MTTube pre-gmpiihies which 15 the
best pre-amphther e we have come ac708S Just SN 2 stamped sef
addressed A size envalope, fagether with 5 00 pousds in smalh
dznomsngiion, or If you live outsida t22 UK a USS 1500 1n $ biis will do
p'zase do not send internationa) Response Coupons or Ingernational
mangy orders, 2s they Cost more 10 cash than ther value

Ve can 250 Supply 3 set of Gata sheets for the mos! commaniy 1rsed
vaives ECCB2 ECC8/6922 1 2AY7/5072A T025/12AXTWA/ECCR3,
65N7 3008, 211VTAC, 845, ELIA/BCAT, 243, 6X4, SUAG, GZ34/5AR4
EL84/BBAS 6VEGT 6LEG 5881/BLEWGC/KTEE Again send a stamped
Seit addressed M envispe togesher with - 400 In sma'l denomination
stmgh or # ousside the UK angshwr USS 15 00 wi!l suffice

$ince nastung remy exists wikch gaves a reasonab back ground 1o the
subject of vatee ampiifier circut dusegn Guy Adams and | have written and
assembled a humbe: of 2ol and extracts from okd books wikch ghve
some baskground 10 the subljert, do not expeéct 10 become an instant
expert bt it will serve a3 2 usalul nésence. 101 the bagiane 25 wal s the
more advanced, we hawe expanded this so-psck (o inclete swen Mare
uszhul imarmanon. S0 i you have aiready busght the o/d pack st wend £
200 0r US$ 500 For the full pack a small charge i required, this time E
700 in small dergmingtion stamps with a stampad sef addres=ed
enveiope, or outside the UK, please send US$ 25 00

We do accept 3 UK cheque or bankers draft in Pound Skzrling for the above:
charges as el

SOUND PRACTICES.

¥ you are senously siwesled n the sublect of vawe amokiier dusgn
withou! the usual praconssived notions of what 1S “good” amphier desgn
and echaoiy (the adtangl wew. winch has brought us the bescings of
the tranwster amp'ifie has obvigusty disqueifind 1o guite
Mmosumutiel) then SOSMD PRACTCES 1s B magaioe i east here
you will fing articies aboul design parametzrs DIY aricies for amplitiers
and spasery. reviews of o 250 0'0 & OFwr wouy I wry Beivics B
none of the it simung. adwerlisng nd tradesssl prss vall Somch as they
00 Nl enfinge e Dugnwm 4 Sk Ui @t You can buy
SOUND PRACTICES from us al - 500 pir copy (s sce swmetly 4
Ssues 3valable) or by suoscription som SOUNE PRACKCES P O Boc
180562 Austin. TX 78718 USA A requiar megern wortd bargan and
there are practicalty nona of these in Audio lodzy Wikh enaegh
Subwrahen <upport SOUND PRACTICES may just bring about the “sound
praztumt’ that Whe huti Industry has abwsttosed for 50 long S0 get a
cubanghant

SOUND PRACTICES st 5 ¢ HERE 40 your ket weeherd % saved! Buy
2 cofy Yor 15,00 + pontage (or i addressed wsivaupe with order f sou

"eee 1n she UKD shous stulf W buvid your own ONGAKU copper sersion
"o

POSITIVE FEEDBACK.

This 15 one e of Mchuos Ml we gre sl sy e Pogsive
Fretiucl 3 %¢ G "ugaaan W 08 Dagre Treow Sy we
FSPIRNIONS TOWSICH (s, W i B Pl st Mgazines
of the 1 970 1115 2 Quadeny palmes of 2y Apng
commadary by ¢ house wies STt o e i s bt sty
[l S o A L
MUNTE SRIREa0n |10 s thek & o 30 scomed fd o pravides 2
00t et m s [0 MOSE OF M Tl s Wl BN 10
he worid un the comtext of what new prodect Iy awsiar (W Now
wihaut geerg M h parspection Jenwe il Fiiie Fudtiel » tva'abd
21600 pw issee

COMPLETE KITS.

Al the current mament the (0!l owing kits are uader deve'spment. and
Shouid be svesabss dunag 1994 the scquesce of INSOduGIos My be.
different Irom the number 3 we expect tha KIT THREE fo become avateble
n March 1994

KIT TWO 6550 single-ended. 15 watts Class A, 0n a stzrea chassis
expectad cost 599 00 e} Vat I(IT THREE 3008 paraliel swgle-anded,
mona chassis 16/17 wals Class A axpecied cost about £ 1,450 00 ing
Val KIT FOUR 6V push pud, 10 waits C 202 A, sieroo chessis, expectsd
cost] 179,00 buct Vat KIT FIVE 6550 pash patl Class ABI 60 was mano
ChREE. pacivd Cost £ 799 00 It you are i doubd asto whakber 2 iGb
DO 4 Astabie for you we sugges! you spend £10 00 on buying the
rsiraion for e KIT OME simgle 3008 ampiiee s whl give you a
Q00d e whathes 3 ki P’ for . ¥ yau dwiith ‘0 buy § F e
the £10 00 witl be refuntied agea 408 of e kit As e ol nis
become awsiah S misructin Tt wi Mo be malabie at 1 10 00
each

OUTPUT TRARSFORMERS Speotications PP = Push-Pull PPP =
Paraliel Push-Pull SE » Single-ended PSE = Singie-ended Paraliel UL
signilies 43% uitrakinecs taps, 2 a gencrai ruie we do not condans the use
of UL-1ap3, as we consider these detriment to sound qualdy - ® Dynaco

replagement

Adl primary impedances are catculated for Class A operation the main
Quven 10 Maximum dynamic power ransser abisty ard

minimum dislortion raiher than meaningless sieady state sine o

‘squwewave cradiiens

L e B L S VR L' R |
standing ComeeT wiasnd bilois amlion (S 410 R CO'LMN 5

A wr it e et ) ey fmooeer web beond e
aumis mRge pealy 289 - 40 KH2 mimu 1508w s IE-cored with
e i T S T TR ¥
and Sepp!ed Wik i bl andh i rames beth we fyng tasds

Wt gonorate pemarernly S it Plumies by 50% powe & Push Pyl
{whvch means that a transarmer staked as 25 waits wil aliow about 35-38
W DORS. Sl - 2ha8 OULDULS e QR e Speicd by
100% which sy that they will inutsnianvassly dbew pezis of double
e e mamram 0wt through vadsioved

We do Al gve any further iechriicel informalien 00 our oulput
Iransfounes, & w 0o not wish 10 132 part In lechacal COMpetitions ous
products 2re designed to creria which are and witl be undersicod once
they we ftstwed o'

In addition oM output wansiarmers afered ow we Ofi% 3 dasign
Sorv'Ce, Whers v Can sugDly 3OSt any requrement or widsbwnd
Tarsienmess wheite %2 Saciophtwes, Mowag cob ety dgm, Ao wput
phase Spitis mesiugss drrver of pawes OLADU!, wa demgn and
menghaciure DIONTYPRS I hagse e COSE T the pager dmgn 1s |

200 00, prototype cost rs ca'cussied on 3 per case basis We can also
produce procucion quanites

Suzes are given as WidgvHe:ghi/Depth, where depth t the depth of the
coil itse and wadth is the lsngth of the core

AUDIO NOTE CHOKES & NDLCTORS

Vaig Sue ProeEx K Val
0 5H400mA 1800
3H1 00mA 1400
3H/250mA for ONGAKI/Cu 2400
SH/58mA 200
SH/400mA 3100
10H125mA 63x74x76 mm 2600
10H/200mA 98x65x83 mm 3300
2M/508 68256:58 mm 2400

Other valuzs can be suppied by order ask kv quate

UDID WOTE PAPER IN Oft COPPER & SILVER FOIL SIGNAL
CAPACITORS

We are cumently develoging a tvo further ranges of paper 1n ol capacitors
where Instead of using a'um rium foil 28 in the above paper caps n the
first range we use an oxygon free copper foil with 99 99% pure solid silver
lead out wires, the=e conpertoil paper ssganl capactors are considerably
bettes than the standard ofiznings Secondly 10 “brdge” the prce-guality
gap between the more siendard paper/oi caps and the Japenese
handmade Silver loil sigral cagacitors, we will be oftering o own

99 99% pure Sver forl o' Sparions which are prefty staggenng in
quality, even It | have 1o sy it st (25 | am the only one who have
heard the samples 5o (a1] e Shver ikl caps Wikt 380 have SOAG siver
10 oul wires To siart wih Bwee vill be 2 B valum/votages of each
available

AUDIO NDTE COPPER FOIL PAPER IN DL CAPACITORS
Vale

0C Volage Sze Price ex UK vat
Q047mF 630 voit 28x 6 mm 1235
0 1mF 630 voit 3322 mm 1465
015mf 630wt 3522 mm 1645
022mf 630 vor 36125 mm 1975
0 47mf 630wt 5638 mm 2745
1mf 630 vor 65x44 mm 4685
AUDIO NOTE SILVER FOIL PAPER IN DL CAPACITORS
0047mF 630 volt 14346 mm 4100
0 1mf 630 voit 16246 mm 7400
015mf 630 vort 2236 mm 10100
022mk 630 voit 19x46 mm 13500
Q4Tmf 630 v 25x46 mm 196.00
Imf 630 vor 38x46 mm 48665

AUDIO NOTE SILVER FOR. SIGNAL CAPACITORS

Bt wgac! capectors svab ity mally Spwcs for e used In
amplifiers Wke ONGAKU KEGBW GAXU-ON and M7Tube Silver
Nengady Iv very (i e o Auaio Motes facildy & Toryo,
Japan These capacdors use 3 fine mylar film dialectric and are.
manitactuced using consde"ai@ 1871 on on the ioi) and daectrc to grve
the best peasibia contact and she teus scope for intefral resonance

Value DC Vo'tage Price &x UK Vat
001 mfé 500 vait 177 00
002mF 500 vor M
006mF 500 vot 34675
01mf 500 vait 64575
2mF 500 vort 9575

AUOIO NOTE PAPER IN OIL RESERVOIR CAPACITORS Mainly
for use 1n inductor pawer supphes but hiave other uses

Value DC Voitage Size Price Ex UK Vat
2mF 400 voit 30x40x55 mm 8675
2mF 630 voit 35x45x72 mm 3365
2mf 1000 voit 45x45x72 mm a“un
2mF 1600 volt 50x70x72 mm 4595
4mF 1000 wolt 45145x1 20 mm 4995
4mF 2500 volt T0x70:120mm 26575
10mF 1000 voit 70x00x100 mm 9%675
12mF 1000 voit 70xI00x120 mm 109 95
12mF 1600 voit 100xt00x120 mm 136 75
12mF 2000 volt 100x100x220 mm 159 75
POTENTIOMETERS

Best 2viiabic 11o% Swund ety - puoe sewpOw! made by Stk &
Japan. hhgh quasty conductive piashc hm. Voleme Costros mpedance
Constracten Prce Ex. UK Vb

100KOhm Stereo Fiyme type. PCB mounied
100K0N Staso Edgsomnd tye PCB seunisd

4
1265

Abctier aiermsi2 3 the KO-ON st coro's which ave used 'n pre-
amphfiers like the M7Tube M7Line. ard 1n a mano va7sion on the Input o0
the NEIRO KASSA! KEGON ard GAKU-ON these are very goad ssundng
paie by any sieadedd

“rpeteic C o arienn

100K0tw Swweo Evapaiand k%]
1000w Moro Lgw Excapeameed 065
100KOhm Steree Large Encapswinted twgh qual'ty 10745
Balance Comots

1 00KOhm Frame type PCB mountad 1%
100K0hm Ensapadiated type PCB mousted 1415

KO-ON aiso makes a very good qussty 100KOhm beespe comiro!, smsar
fohewnsapsuiaad 100K pal ths costs 3225

AUDID MOTE PRECISION CARBONFILM RESISTORS

fn auion ko e nan-mgeshs el 1ESSIOTS, we ofe QONG 10 MOCk 3
rangs of precison gaidpieied OwbUNIN MSSITS, 1 Many Cases the
carboafilm reswion s prsrae § you ofe bakding an amgitier based on
an oM circu, e for examhe e WES1 or snother curcust of sear
vinlsge We shal be stocking ssluze awmbie for prosects like the WES1 in
1/2and 1 watt values, these resisiors are made especialty for us by a major
mamgtacterer

They cost tor the V2wat  £330each
1watt £4.85 each
2wait £6 89 each

in s hacdwied v power ampiers |t 13 heguesty diticdt & 0o whe HT and heale @is properly suspended

AUDIO NOTE CERAMIC STAND-OFFS.

&nd saptted sy and noglly from

the chass.s 9ws espenially 2pplies when buiding amplikers using the really hugh voltage directty hected inades fike 211, VTA-C, 845, 849, 304TL, DA100
e When piznniag design e this 1l 1S impartent o incarporaie Soitably Myout from the start and the AUDID NOTE stand-offs shoid be more or fess.
mandatory in that contexi They are screw in type with siealite insuiatcr and either a wrap-round fumed head” on the single way version or separaied
‘soider Slois on the MUl way ¥CTSoms

Type o Nuriger 0 Tags Hevrt/Lengh Sorder Connection ChasssFixng  Prce Ex UK Vat
AN-A21 1 255 mm Wrag-found Screw-1n botl 14
AN42 1 174 mm Wrap-iound Screw-in bott 14
AN-423 1 26mm Soider slot Screw-in 141
AN-452 2 Adiesiabs 1 Tme Soidsv stots Dual bod screw-in 242
AN-453 3 Adusizbw 24m Soldef slois Duai boht screw-in 305
AN-455 5] Adcsiul 32ms Souter Si0ts Dual bolt screw-n 404
AN-458 8 A S8 Solder slots Dual bolt screw in 519
AN 450 10 Adustable. T2mm Souder siots Dual bo't screw s 3
AN-A76 6 26mmy4Smm Sonder siots Screw boits 535
AN-4T9 9 Soidzr siols Screw-in balts 5

AUDIO NOTE AUDID QUALITY QUTPUT TRANSFORMERS

Single-ended Circuds.

Vawe Max CI A Powes Pem-Sec impadance SizeANsigh Max Current Price ex UK VAT
ELBA/ECLBS/EVE 20 watts 2K6 - 4/8 Ohms 117x38x30 mm HOmA PSE 8700
3008/2AW584G 25 valts 25 — 4/8 Ohms 17:98x30mm 90mA SE 9100
EL34/5CAT 30 watts 1K5 - 4/8 Ohms 11 5x38x35mm 1 80mA PSE 1300
2A3/684G D wes 1K25 - 4/8 Ohms BE2xgEmm 130mA PSE 9700
5881/K766 30 wails 2K - 4/8 Ohms 11586x35mm 140mA PSE 10600
21INTAC Iwctts 10K - 4/80hms 117x98xi00mm 150mA SE 11400
21INTAC/845 50 wells 10K ~ 4/8 Ohms. 112x134x1-50mm 150mA SE 12400
3008 S0watts 1K25 -4/80nms 135x115:428mm 180mA PSE 15100
845 50 wits 2K5 - 478 Ohms 13741 4d 30mm 1 80mA PSE 17200
21 INTAC 75 watts SK—4/8 Ohms 137x1 15x145 mm 240mA PSE 23700
New SE Proguct
EL34/8550/KT88 20w 3K - 4/8 Ohms 758832 mm 130mA SE 10400
3008/2A3/684G 2watls 2K5-4/8/160bms N7 9680mm 9OmASE 10250
6L6G 30 watis 3K-48 Ohms 115x98x35 mm 149mA PSE 10700
Push-Pull Circusts
ELBAECLBG/SVS 15 watts 8K-4/8 Ohms 80x67x68 mm PP 4200
EL34/516G/5881 25 witts 6K-4/8 Ohms 88x73x80 mm PP 5900
2A3/6B4G/3008 30 watrs SK-4/8 Ohems. 88x75x80 mm L 6300
KT88/6550 50 waits 6K6 ~4/8 Ohms 108x31x30 mm PP 7300
EL34/T66/5881 50 wts 3K —4/8 Ohms SBEHE3 mm PPP 7400
845 50 watts K8 —~4/8 Onims 108x91x30 mm PP 11400
KTB8/6550 60 walts 4K3 -4/B/16 Ohms 125400x1 13 mm uLee 11000
KTB8/6550 100watls 2K2-4/8/160hms 150147 xlI8mm UL PP/PPP 13460°
Pure Sitve Whred Dafouts
3008/2A3/ 684G 25 watts 25 — 4/8 Ohms. 117x96x30 mm S0mA SE 164500
211NT4.C/845 S0wats 10K — 4/80hms. 112x434050mm 150m4 SE 197500

The AUDK) NOTE s'tver wired outpuis Hsted here are designed #nd made in the UK we can sugiply the AUDID NOTE Japan manutactured outpus lor the
ONGAKU or the KEGON, bt they are exceplicnally expensive 2s you would expect from Nerms that take upwards from 100 hours each o make, for
exampis an 0uipt trarsiormes for an ONGAXU costs £16 500 00

AUDIO NOTE WAINS TRANSFORMERS

This range reisies to our hushed products mains Iranstormers are noteriously difticutt items fo offes 25 the number of permutations of HT ang Heater
votages are almest endless We have added mamstrangiormess for making replicas of the KASSA! and ONGAKL. 23 there has been considerable call for
these, likewiss we are prepanng mainstranstormers for the WES 1 described in Sound Practices lssue 1 we shall continue o expand the range as.
pportumiteg. And 0U' 2xperence with sTOUr FEQUITBMEnts AmpIove

Primary Voltages

OvAO0N 10v1 2%
Ov/220v/230v/240v
120v/1 10v/100v/D
V100w 10vN120v
120v/1 101008«
100w/ 0w/t 20v

OVADOVA 10v/120v
Ov1 OOV 1.0vA 2%
Ov1 00w 1 Ov1 20v
OvA OOV 1 OV 20v
12011 OvA O/
Ov/1 O0VA 1 Ov 20v
120v/1 101100V 0¥
OvA 00V 1 0V 20v
12051 10v100v /0
001 10v/120v

12011 01 00v/0v
1001 10vA 20V
For KASSA! rephca

120911 O 00vAD¥
100v11 OvA 20v

Secongary HT Waadngs Secondary Haater Windngs
Ov — 230v al 350mA Ov-126v 3 1 Amp
315-0¢ 3 15v a4 Amp
v~ 230v at 04 Amp Ov-126vat 1A
3150 -3 15v al 4 Amp
300v — Ov- 300v af 60mA 126v-Ovat1 5A
63v — Ov ot 600mA
Ov - 290v at 40mA 26v-0vat1 54
Ov -6 3v at 300mA
3 10v-244v-0v-244v-3 1 Ov3i 3 1 5v Ov-3 1 Svat4 5Amp
R0mA 126va15Amg
0v-920¢ # 1 60mA. O-10vatdAmp, Ov-63val
150v-1 50v & 50 mA 154 0v-5Svat25A
390v-0v 390v af 200 mA 3 15v-0v-3 15v at 1 2Amp, Tv
1 70v a SOmA A3A TvaASva A
A25v-Ov-425v 3 20mA 3150-0v-3 t5vat 254
TOvOvat2A 7T 0v-0v B 2A,
SOvOvat3A
315v-0v-3 15vat 750mA
390v-0v-390v 2t 200mA 170-0vat S50mA. 7 Ov (vt

3AT0-Ovat3A sv-Oval

315v-0v-3 15vatl 24
150v-0v & 1 50mA 1 0v0v
3254, 10v-Ov al 3254,
Sw-Oval3A Sv-Ovarda
Sv—-Ovat3a, Sv-Ovat3a
Ev-06va12A

380v - Ov 380v af 200mA

Prce Ex UK Val
U0

4100

4600

for MTTube Pre-amp
with 50H chels tnput
fihter

2600

25

9800

8670

%560

for KIT ONE 2 KIT
THAEE MBNO channel
107 00

A

137 00

For ONGAKU reptca

We also have a manstransformer/choke kd for the WES1 power amplifier 25 shawm 1n Sound Practices, this combined with our single-anded oulput
trans‘ormers with 3KOhm prmary impedance, will make a very fing replica of this cigss'c amphiier

AUOIO NOTE PAPER IN DIL SIGNAL CAPACITORS
Thase handmade s:gral capaciors are sonically supefor 10 any of the piastic o Other paper types we have come across K you have eves experienced the
difference that 3 really good paper/orl capacior can make 1n 3 vaive amplifier, then you reaily shouid try Our specialy made pager/oll caps have a il

colour lck of harshness and evenness of dynam.c behawour across the irequency range. which I Quaraniead 1o brightan up your day! Recommended z¢
replccements in oid and new vatve amplifiers alike {and even tn the odd transistor amplifier), and essential for DIY projcts I line with enwronmental

standirds 4l AUDIG MOTE pager 1n 01 capasitors contan only non-{oxic, bodegradabis vegetable 0/, the paper & 2 spas!ly treated and Impregnaied by
2 method that enhances longev'ty ard sound quaitty, fo ansurs optimum pestormance il round

Value
0015mf
002w
Q047mF
0 082mF
012mF
0 18mF
0.22mf
033mF
1 4mf
0001 5mf
0022me
0056mF
0082
018mF
022mf
033mF
0.39mf
04TmF
022n¢
039
12mF
0 2mf
02wF

0C vottage Sz

400 woht 219 mm
400 vor 35x@nm
400 vob 3211 mm
400 wait 33x4mm
400 vor 33x14 mm
400 w00 32396 mm
4000kt 35x18 mm
400 vout 43x18 mm
400 wo't T0:24 mm
630 vott 17x9 mm
630 vail 2040 mn
630valt 315 mm
630 vot 334 6 mm
630 vat 43x18 mm
630 volt S52xi9 mm
630 vait 52x22 mm
630 vor 52426 mm
630 vot 5226 mm
1000 vab 56x26 mm
1000 volt 61x26 mm
1000 volt T2x40 mm
1600 vor 60:26 mm
2000 voit T0:29 mm

Prcaex. UK vat
285
i
410
42
an
515
585
675
g%
285
2
425
455
545
575
1%
7%
885
695
165
1675
965
1155

A AUDIO NOTE paper in 0 signat capacsiers are axial fype We are prepaning a range of very small picotacad value pager 1n o capacitors at the moment
0 addioe to e abave. The range of AUDIC NOTE paver tn 0/ signal capacriors ts steadily expandeng, $0 ask for vaues thal you do not see

rld Radio Histo



UDH0 NOTE ACID & CLORIDE FREE SILVER SOLDER

The best sasder we have been ab'e 1o find, does not cordam nate the
junction. whi.ch cer ime Increases unction resistance Used 1n all our

amphtiers from OTO to the GAKU-ON
Waght Mescure

Price Ex UK Vat
50 gramimes o¢ sbout 8 meter 1 mim dameler 1995
1 ko roll of 1 mwm diameler 21065
AUDIO NOTE CABLES & WIRES

We are proud 1o olier the AUDIO NOTE range of high quality copper and
siiver coax. spesker and wirng cables, which, depending on the overa |
prica of the project, will 8o pustice to any hili system. cegardiess of price

Solxd 99 99% Pure AUDIO ROTE Sitves Wive

Gauge Insulation Matenal  Price pes Mister Ex UK
Vat

005mm Polyurethane 1875
02mm Polyusetane 271
035mm ML %
06mm ML 2785
08mm ML Nn
1mm M %75

The above solid silver wires are suitable for inductors for speaker
crosegvers. both active and passive of for intemal wiring in tonearms
ampidiers ac

AUDIO ROTE Coax Inlerconnect Cables
Construction

Type/Colow code Price per Slareo
Meter Ex UK Val

AN-A yeliow symmetrical 6N

copper fikz coax 1532
AN-C red symmetrical OFH

Copper Itz coax 279
AN-S dark grey with symmetrical 99 99%
yettow siripe sitver Utz coax Y]
AN-V sitvet grey with Symmetrical 99 99%
yellow stripe sibver 41tz coax 15235
AN-Vx Sibver gray symmetncal 99 9%

‘siver Mz coax 38298

K 15 recommended to use the internal twin sifver wires in the AUDIO NOTE
coax cables 2s internal wiring cable, this 15 what we do In amplifiers ike
the ONGAKU, M7Tube elc

AUDIO WOTE Speaker & Winng Cables
Type/Colouf code Construction Price per Mono
Meter Ex UK Vat
AN-D green singte core 6N copper
speaker wiring 685
AN-8 bive doute strand, screened
whig waling 6N spmaker wire 17u
AN-L bive dosple strand, screened
black writing 6N 'z copper speaket wire BH
AN-SP sibver singie core 15 strand 99 99% llz 106 38
She spwaker wire
AN-SPx siiver singie core 20 strand
99 99% I silver speakes wire 3829
PTFE insulated Sitver Piated Capper Wires

W can also provide less expensive winng wires for hard winng cirauts,
these PIHE insulaied silver plated copper wares are 19 strand ol 0 15 mm
wire and come in brown, black, biue ik, red, green, orange, vioWs, while
and red/whute, they cosi £ 160 per meter 1n any coour

AUDIO NOTE HIGH QUALITY STEPPED ATTENUATORS & SWITCHES

These handmage and swiches are by a nend of
Mr Kondo of AUDIO NOTE, and repiesent the best avadabie volume
COMrOlS and SWIIChes you Can use in your pre-ampiifies, the attenuator 1S
48 sieps and with sitvet/rhodium plated contacts/beushes made with an
aay of tantaium fim resistors The switches feature Siver plaled contacts
and selt clesrung achon
Tyve Value Prce Ex UK Val
Stareo Polentiometer
TAnesuaton SOKOhems 19875
Stereo Potentiometer
[fAnenualot 100KOhms 2175
2 Chanvel swich 6 - way adjustabs 7875
4 Channel switch 6 — way adjustable 10175
AUDIO NOTE SELECTED AUDIO VALVES

O vinves are selatted from the best avarlbie sources and are tested 10
the same stringznt standards thal we apply in the production of pur own
ampiitiers, they fall o two categones, standard producton Kems and
rare. mosily NOS (New 01d Stock) valves which are no longer in
production We have compiled a special list of the NOS items which §
availab.e on request, beware the valves on this Iist are NOT cheap.
Standard Stock Rems,

Type Ko Type Price Ex K Vat
ECCa35/1200
INT02S (node 2%

EBBCCASZ/BONEWATI08  doubic tode 1%
EF86/5267/172% pentode 245
ECC82/1 2AU7/561 43 double trode, mil spec 575
B5N7GT doutie Inode, UBX base 175
B5LTGT double noge, UBX base 28
7 pentoge 115
5687WA Goub.e triode very powertul 455
B350WA doubs thode 475
FLBASBQ5 smalt power pentoge 155
ELBAM/BBOSWA smait power pentode,

il spec version AT
6VBGT smail powes pentode 245
6L6G medmm power pentode 27
SBB1/XTEG/BLEVIGC medium power fetrode 4%
EL3MG powet pentode 745
6550/KT83 tasge powet tetrode 1245
6033 powertul regulator,

indirectty heated trode 2465
RAST/S000 strong reguials’,

initectly heated thode 645
A34-pn dwectly heated small

pawat trode 179
3008 directty heated powes Inode 57 95
SU46 HT-reciihier 15
SY3GT HT-7ectifier 2%
5v4GT HT-rectifer 25
GI34/5AR4 HT-rectifier 875
6X4 HT-rectier, very good lo

pre-amghifiers 265
RESISTORS
Beyschizg

We offer three quaiity levels of resistor qualiy, all are 1%, starting with the
Beysthiag metaiim. wh ch are siightly magnetic (as are the vast maoity
O Other meakes of Mexal M FRSISAEs), Ut honemeiess very good
sounding as used i 2t our UK-made amplifiers. up to qualty level 3 (the
MEISHU/P3) no-leedback tnode ampiifiers

Beyschiog 1 watt, 1% resistors up o S00KOm, 10 11, above S00KON f
013 sach.

HOLCO

Berter sound quality can be achieved with the H2, 1 watt, 1% non-
magault 1653l whuen we 12Qard as the Desl Wusiral giade
metali¥m res:slors avarlable They have one small drawback, as they are
Quite traguta, and requite careful handling, 6o hot bend the legs too close
1o the body, they may become noisy

HOLCO resistors type K2 S0PFM cost f 0 36 each from 1000w to
500K 0hm, gher and igwer values are all £0 63 each

AUOIO NOTE HIGH QUALITY CERAMC VALVE BASES

Al of our vave bases are of the highest pozsibie qualy made from siaatite and uaing the best metal parts from akays whvch retain thew spring ke=on

around the vatve pin lor longer They are recommended 23 upgrades fo most okd vaive amplifiers and shouid be an essential part o any DIY project
MeLsting Plating

Tyve Prce Ex UK Vat
4-pin UX4 for 30082438014 Chaszs Gold 825
4-pin UN4 for 300B/2A3/B01A Chassis Necksd 15
4-pin UX4 WE-type for 3008/2A3/801 A Chassis Silvet 1475
4-pin Jumbo 4 for 21 VT4C/845 Chassis with bayondt Silver/chrome 15995
5-pen UYS e 807 Chassa Getd 975
T-pin B7 for 6X4, 0A2 PC8 Sitvet 615
7-pin BY for 6X4 0A2 P8 God 785
7-pin BT loe BX4, 0A2 Chassie from abdve Sitver 675
7-p BT for 6X4 0A2 Chasss from above Goid 795
8-pin U8X for EL34, 6550 5U4G

GZ34, 6L6G, etc Chassis Silver 565
8-pin UBX for EL34, 6550 SMG

G234, 6LEG, etc Chassss Gold 865
9-pin B9 for ECCA3, ECCBS, 5687, 6350, #ic PCB Silver 385
9-pin BY for ECC83 ECCBB, 5687 6350 etc PCB God 575
9-pin BSA for ECC83, ECC88,

5687, 6350, etc. oic Chassrs from abore Sitver 445
G-pin BIA lor ECC83, ECCA8,

5687, 6350, e e s fom abave Go'd 675
9-pw BIA bor ECC83, ECCBS, 5687 6350 el Chases lom below Stiver 4%
§-pin BA for ECC83, ECC88, 5687, 6350, et Chassts from below God 715

TOPCAPS

Topcap For 807 pemode eic. Nickel 9 75 You may wani to start your project with less overall cost, and for this purpase we can ofter e fotiowing

“industrial grade” ceramic valve bases

Type Mounting
8-pin for EL34, 6550, KT66, 6L66 Charss:s wilh bracket
9-pin for ECC83, ECC88, 5687, 6350 Chassis with shroud

AUDIO NOTE CERAMIC STANO-OFFS

Price Ex UK Val

145
185

in most hardwired valve power ampiifiers if 15 frequently diffreull to gst the HT and heater rails proparty suspended and separated safely and neatly from
the chasss, It especially appes when building ampihiers ueing the really hgh voitage dvrectly heated tnodes line 211, VT4C, 845, 849 304TL DA10D
el When pranning design bz 8. 1 1S Important 1o (corporale sumbic layout from the start and the AUDIO NOTE stand-ofts shoud be more of less
mandatory In that context. They are screw-in type with siesiite nsulaior and either 2 wiap-round fumed “heed” on the singie way version of Separated

solder slots on the multi-way versions.

Type No Number of Tags Hevgiw/Length
AN-4) 1 255mm
AN-422 1 17 4mm

AN-423 1 2 6mm

AN 452 2 Adustabte 17mm
AN-453 g Adusteble 24mm
AN-455 ) Adjustabee, 32mm
AN-458 8 Adystabe, 58mm
AN-460 10 Adwstadle 72mm
AN-ATE 6 28menvASmm
AN-4T9 9 25mav6mm

BLACK GATE ELECTRON TRARSFER. High Pertsrmance, Graphute Elsctrotytic capaciors

Soidst Connection Chass:s Fixing Pree

Ex UK vat
Wrap-round Screw-w bott 14
Wrap-found Screw-# bok 14
Soidu siot Screw-in 14
So'd slois Dual bol screw-in 28
So'ter sots Dusé bot sores 5
Saitief Wols O bot szrew 40
Sotder slots Dual bolt screw-in 51
Soder siols Dual bott screw=4 73
Solder siets Screw-in bo'ls 535
Soider slots Sciew-in boits 75

Thers ace very few audio parts that promise a guaranieed inprovement when repiacing practically any othes part, but this 15 what the BLACK GATE capaciiors
actually do. Exchanging any siectra'ytic capaaifor anywhere 1n the aircuet of an amplifier or 1n the crossover of 2 speaker will greatly impiove Sound quality
Wnn-mmqwmuw&sm-m.Mmmmdwﬁmmmmuﬂaﬂlmwﬂs.mhvﬂMIWImmw:ﬁm
g and ts called “Improving your CO Pigyer” and can be attained by sending a stamped addressed enveiope 10 LS fequesting thrs leafiet. All AUDIO NOTE

Level 2 Signature products use Black 8-t El-acitron Tra-nsfer 15 coical

SGra/power Supply junchons
R 15 very important 10 note that all BLACK GATE capaciors take time 10 charge-up of siabéwe when first put In cHeud, depending On type and apphcaleon

fhys “maturing” fime can be between 100 and 300 hours.

Value Voltage: BG-Type
ATmf 25valt PX

33mf 35vor PX
047mf SOvolt PX

1mf S0von PK

22mF 50vof 3

33mf S0vot PK

AT SOvolt PK

10mF SOvor PX

2nf SOt PX

100mf S0voit Standard
1.00mF 100w Standard

1 000mF 1 6vof Sindard
1000mf SOvott Stangard
20mF 1 6volt Slandarg
A70mF 1 6vol Standard
250mF SOvor Standard
10.000mf Bovoit Standard
4700mF 1 6voit Standard
ATF + ATmF 500vk — 550v surge SK-Type
100mF + 100mF 500voK - 550v suige SK-Type
100mF S00volt - 550v surge SK-Type
220mf + 220mF 350velt - 400v surge SK-Type
100mF + 100m<- 350wl ~ 400v sage SK Type
2mf 350v08 VX-Type
220mF 1 6volt F-Type
220mF 1 6wt FX-Type
1000mF Shor PX-Type
2200mF SOvoit FX-Type
22mF SOvou C-Type

4 7mF SOvob C-Type

1 mf SOven N-Senes

A 7ml Sowgil N Sanes
10mF SOvok N-Series
ATmE SOvoh N Seties
100mF 500t N-Senes
68mf S0vott Bpolas
10mf SOvint Binola
22mf S0vot Bumglar
ATF 50 volt Bipgia!
220mF 63volt BG-NxType
100mf 1 6voh 86-NType
4700F 1 6vott BG N Type
4700mF Ivolt BG NType
4TmF SOvo BGN Type
1000mk SOvolt BG N Type
2200mF 100voit BG-N Type

Suggested Use Price Ex UK val
Anywhere 165
Anywhere 175
Anywhere 106
Anywhere 112
Anywhere 13
Anywhere 138
Avywhere 168
Anywhete 187
Arywhere 268
Anywhere 547
Anywhere 175
Anywhete 82
Anywhere a5
Anywhere 435
Anywhere 635
Anywhere 1345
PSU smoothing 23465
Anywhese u»
PSU filer capseios 8595
PSU fitter capacitor 10195
PSU fiiter capaciior nmn
PSU filter capacrior 265
PSU filer capackor 753
Decoupdin,q or tier capacsor 1895
Low ESR version 675
Untra tow ESR varsion, comparb'e lo film caps 995
As above use anywiwre 4395
A 200ve LS8 anywhete 9885
For oteuts with DC potential difterence 207
For crcusts with DC potentisl deserence 33
Binolar for use In negatrve feedback orcuts i, 495

575
asabove 695
s above 1375
5 dove 1895
For loudspeakes Crossover networks 895
s above 1085
8 above 1745
s above A%
For super low navse PSUs 18
For super low novse PSU's 2465
a above 8%
s above. 21085
asbove 665
s above 9395
as above 42335

In our component ksl you wild find a listing of ail avaitable Bleck Gate values logether their suzes. besl usage efc
Lastly, we Can Supply a range of more modestly prces components, stil good qualfty, bit more industrial grade, # you hie

SHINKOH Tantalum Fiim Resistors

This 15 definitety the besi soundang resislors available, orget the VISHAY
whch may be ok in high feedback traaasior ampiiiers. bul 10 our OpinioN
Qquite uncomphmantary 10 the qualites of real Audio Ampidfication (1 e
directty heated tnode amplifiers runring leedbiack ree in singt2-ended
Class A), thes 1s where you will need the tantalum $ém resisior for the best
results

The 1/2 watt Shinkoh tantatum resistors are non-magnetc and cost 2 06
sach

AUDIQ NOTE 1 WATT TANTALUM RESISTORS

Up 1o naw the tantziem Him resistars have becn extramely d#tcatt 1o get,
NowEve1, aher Much Persuamion nd aganst a M mum quarbly QuaraTss
from Audllo ot LK the mangdecturers have agreed fo widen the range of
1/2 walt and remiroduce the 1 walt range which becomes an eglusive
range for AUDK) NOTE, we corsster fis 1o be maysr besitivough since
without 2 reasonaisle range of values & the 1 walt ralig L 1S prity ificul
to get the very best out of the best circuils: As with most handmade
sl N, etect vurc s 03l on this 113t, delivery can be quite 1o
0N Some values, 0 be prapared (o wait if the value 18 not in stock

The AUDIO NOTE 1 watt 1% Lantalum resistor values are [ 3.70 each
We shall nGw be wriung 0n getting the 2-watt tarkalum resistors made

avaulzble 25 well, and who know perhaps we will be able to buikd amplihers.
In a year's time that have ail tantalum reststors in all perts of the circult

STANUARD TYPE SWITCHES.

This switch ts adstable 2 - 6~ way, # has goid puted contacts and 3
Mnens sted ball for best possible coMosion proection and contact. pree
ex UK Vat!330
Again, KO-ON otfers a very nice qualrly sealed swich 6 way 2 channel af f
90 65 each

STANDARD ELECTROLYTIC CAPACITORS Good qualiy standard
Size  Price

Industrial types Value Volage
vt

100mF
radel

Pre
220mF
220mF

100mF
A4700mF

0

1ovoil
16volt
Aot
63vor
16vott

S0voit
et
160volt
350v01t
450volt
385wt
400vor
400volt
4000t

'World Radio Histo

Ex UKVl
185 b 2, 1 17

15xb mm axsal 029
1x8 mm radial 0N
13x0 mm radeal 042
13x10 mm radial 04
36x18 mm radkal 082

35x18 mm radial, 4116 mm

15x0 mom rad:a 056
25x12 mm radial 125
A1x16 mm axal 189
221 mmradel 216
30x21 mm rage 23
3022 mmeradal 268
30x25 mm redal 326

5230 mm rsdaican 445
4030 mm radmlcan 585
112335 mm radal

screw fermingls 2765

RCA. BNC, BANANA PLUGS, RCA SOCKETS. SPEAKER & GROUND

TERMINALS & LOUDSPEAKER SPADES

RCA

Standard Go'd plug 155
AN-C Go'd plag 365
AN-GP AUD O NOTE gtvd prug 851

AN-P AUOI0 NOTE Siwer plug teflon msoied non-magasic 26 53

ACA Sockets.

Type Mounfing  Price Ex UK Val
RCA st ke’ pigied Chasss moyiied 04

RCA sgckst goid plated Chassis mounded 065
AN CS AUDID NOTE non-magnztic,

fetion incussied Chass's maunted I8
socket goid plated

BNC Plugs & Sockets

Type Prosex UK Vat
Standard BNC plug 345
BNC Sther plided 505iet chasss muwiied 205

Banana Piags, Loudspaaior Cabe Speies, Chases Louthossier
Terminais

Type Price Ex Uk Val
Banana piug goid plaed, spring leaded kension 24
AUDIO NOTE Loudspea-er Cable spade. silver plsied,

noT- gy 46
AUDIO NDTE AN-STSpwser Termc), chass's mounts,

woke| pec red or biack 185
AUDIO NOTE AN-ST/G Speaker Terminal, chass's mounts,

Qud paied red or bisck 275
AUDIO NOTE AN-STR Spezier Terminal, chassis mounts,

tully go'd piawed, non-magnetic, red of blackd 75
Grousd Terminal, chassis mountad snd nicicl pisted 145

Our range of compgnents IS constamty expanding s we find new o« better
suppliers so stay In touch by reading our advens 1n Hifi World and Hill
News

FERRITE RINGS.

In marny systems especiaily Ones using transisior based ampiicat on
Ihere Is often & problem of incoming RF mixing into the feedback i0op,
espacialty from connecied CD-piayers, clamping 2 lerrite ings around the
cable betwaen the CD-transport and the DAC or the output of the DAC or
CD-playar and the pre-zmphifier inpul yiids SUrpisng resulls

A set of two Ferrite nngs costs £850
AUOIO NOTE COMPLETE KiTS.

We are dealoping 3 range of compiede luts, to grve thosa of you who have
the abelity, but do not have the time to develop 8 project irom the ground,
5010 speak Inorder 10 be able to offer the best passible quaiity - price
relationship the kits we offer will be good basic circuits, with no-rilts
plwer supples and components ail kits have input volume cosol to
aow use of a ngle source, fike CD-player direct

KIT ONE.

Based around the justly tamous 3008 directly heated riode, we see this kit
s the introduction to reat Audio Ampliication 25 It coers aif the
importand aspecis of design necessary, Singie-Ended, No-Feedoack, Class
A Dwectiy Heated Trode to become a member of this exsiusive cub of
amplitiers

Kit One has ome 3008 per channel runm ng at 420 vois wath 7SmA current
giving 910 walts of the cleanest power you will ever hear, the Inputstage
consists of a 6SN7GT with a 5687 double tricde driver stage fuming in
SRPP The power supply 1S a Capaior-Choke-Capacsor with a SUAG HT
Tectiber, the heaters are AC heated Component qually /S simias 10 ouf
Level 2 finished products: AUDIO NOTE paper in ol signal capacitors,
Beyschiag Twalt 1% melaifiim resistors, Good ously e'ectrolybies (sory
NG Bigsli Gavef) and a s myte attractrve stereo Chassis sn grey pEsiwork.
Protecting cows 1S exira

Pnce 75000 inct Vat which ncludes all vaives {yes aiso the 2x 3008
caded) but not pastege/peexing wh ch K UK custamers 1s £1200,
topcover 15199 00 extra The Kit Dne 18 avartable now

KIT TWO.
Kit Two teatures a single 6550WA Soviak tetrode running in Single-Ended
mode, yaing some 17 watts of pure Class A, vaive rectibed HT for the
output stage Stareo chases, and 650 7GT input and 6SHTGT SRPP driver
stage, componentry and chass:s ¥ Kif Ong
Price 59900 inct Val. ingtudes valves. bit not postage/packing cover IS
exra 19900 Avasisble in June 1994

KIT THREE.
Kit Three features 2 x 3008 per channe! running in single-ended paralied
yieiding 16/17 waits in pure Class A this kit 1S 0n two moONO chass's with
vaivg rectified HT supphes no Signal feedback, & uses 3 65N7GT douls
trinde as input valve and a pair of 5687 doubie triodes runnng in SRPP as
dnvers
The KIT THREE 1S essentiaily 2 mono version of the KIT ONE with double
The powes, the same componend cho'ces and on two chassis tnsead of
ong
The KIT THREE costs £ 1,450 00 and will be avartabie in March 1994
wres fo,
AUDI0 NOTE {UK) Lid Unit 1, Block C Howe Bucinass Cenre, Fonthill
Road, Ho, East Sussex, BN3 6HA, England Telephone +44 0273 22051
1 fax +44 (1273 731498 Dwect Lng fo sales +44 0273 83551 1

HUNGARY please contact, Merfin Audio, 54. U Raday fsz 2. H-1092
Budapest, HUNGARY, Tei/Fax 01 215-2612

HOLLAND please contact, de Jong Components, 2 Reggestraat, NL-5704
MT Heimond Tel 0432014661 Fax 14773

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

Audio Note




LEARN TO SOLDER

|

he art of soldering is a skill that
I relies entirely on practical

experience. You can read about
soldering techniques or get advice from
friends, but until you actually hold an iron
in your hand and start to melt the solder
into place you haven't started leaming.
Recognising the increasing interest in DIY
hi-fi kits and projects, and the ever rising
numbers of people who want to have a
go at building them, Hart Electronic Kits
have just added a new product to their
range - a Guide to Pnnted Circuit Board
(PCB) construction.

For £4.99 + £1.50 p&p you get a five
page booklet describing what tools you
will need, e.g. soldering iron and snips, the
general practice of soldering and then in
more detail how to solder different
components: resistors, diodes, presets,
axial capacitors, transistors, radial
capacitors. But most importantly, you get
something to practice on. Supplied in the
kit are a handful of components, a
practice PCB and some 22swg (standard
wire gauge) solder.

The instructions are clearly written
and easy to understand, although a little
further explanation wouldn't go amiss in
some instances. They cover everything
you need to know about PCB assembly
and even describe the hierarchy of
component insertion. Components are
inserted smallest first, so that when the
board is overturmed for soldering they are
pushed firmly against the board. Hart
recommend that the board is overturmed
onto a book for soldering, but | always
find a dry foam dishcloth, which has a
little more give in it, holds the
components against the board better.

The components shouldn't be
standing proud of the board on their
component legs for a number of reasons.

Firstly, the wires standing up on the
board act like miniature aerials, receiving
RF interference, which can prevent some
projects working altogether and is
undesirable for high quality audio
projects. Secondly, the components
shouldn't be supported by their legs, the
component body should be supported by
the board and the lead out wires
soldered for electrical contact only, rather
than for mechanical support. If you solder
your boards in this manner, they will be
strong and more resistant to vibration
and other forms of abuse. In some cases
however, components have to be held
clear of the board, say power resistors,
which would otherwise scorch the
board's surface. In these instances, the
components should be supported with
ceramic tubes over the lead out wires.

To test its worth, | decided to give
the kit to a complete novice and see how
they got on. If, after a couple of hours
reading and soldering, they could
complete a neatly and accurately
soldered PCB, then the kit would prove
its worth. The guinea-pig for this had to
be someone who had never soldered
anything before, someone who would
describe themselves as a technophobe.
Our marketing manager, Richard Johnson,
a man who, last time he tried, took 40
minutes to wire a plug and then fused the
house, was the ideal candidate.

PROVING ITS WORTH

After an hour or so, Richard presented
me with a board. Although possessing
some knowledge of the difference
between a capacitor and a resistor, he did
have difficulty working out what the
circuit symbols were for each

component. So, the board had some
resistors soldered where diodes or

The HART
uide to PCB

Construction.

Want to learn how to solder? Hart

have put together a kit to help

the beginner.

capacitors should have been and vice-
versa. Having said that, the board was
very neatly soldered, with only the
occasional messy joint. It had taken
around an hour for Richard to solder all
of the components in, which is a long
time for the handful of components
supplied, but by taking his time the result
was surprisingly good for a first effort.
Some of the components were a little
high off the board, and he'd bumt himself
slightly trying to melt the solder and
manipulate the hot wires with his fingers,
but even a professional finds a couple of
components on each board that need to
be held into place.

The Guide to PCB construction isn't
for the complete novice. For someone
who's been reading up on the theory of
electronics, can follow a circuit diagram,
recognise components and their symbols,
the Guide to PCB construction ailows
them their first hands-on experience. For
the complete novice this guide is of little
use, since it explains how to solder
components to a board without
explaining what they look like or where
they should go. Read up on the basic
theory first and learn what the
components look like, their basic
operation and their circuit symbols, then
have a go at this before you start your
project and you should have every
chance of completing a neatly soldered
working project with the aid of this kit @

Hart Electronic Kits,
Penylan Mill,
Oswestry,
Shropshire.

Tel: 0691 652892
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veryone knows the importance of
E good interconnects these days, I'm

sure you've all heard the oft-used
phrase *“your system is only as good as its
weakest link". Of course, shortly after this
phrase was invented we were hit by a
barrage of expensive ‘bits of wire', and the
weak links became the hi-fi equipment in
between the cables.

So, how far do you go? Is copper
good enough? Is silver plated copper
worth the extra? Is pure silver as good as
everyone says! Well a lot will depend on
your system, but for the DIYer there is a
cheap way to experiment and save
money - build your own.

There are three basic configurations of
construction for interconnects. The most

DIY INTERCONNECTS

MAKE YOUR OWN
INTERCONNECTS

Dominic Baker shows you how.

The third type of construction is a pseudo
balanced configuration. Here, there are
two cores inside an overall screen. At the
pre-amp end the screen and one of the
cores are soldered together to the phono
plug's outer barrel, the remaining central
core to the phono plug centre pin.

At the other end construction is
similar, but the screen is left ‘floating' and
is insulated from the plug barrel with
heatshrink. This type of connection has
lower noise than the co-axial type and
because a high quality core is used as the
‘cold’ or -’ connection to the barrel rather
than the lower grade screen braid, this
combines the sonic advantages of the
unscreened cable, with the screening
properties of the co-axial type.

It is wise to always use silver solder when
making interconnects. Silver solder is a
much wetter solder than the normal
tin/lead type, making it virtuaily impossible
to leave a dry joint. It also makes a far
stronger mechanical join, which is
especially important for interconnects that
will be pulled in and out regularly.
Another useful tool is adhesive
heatshrink. This plastic tubing shrinks
when heat is applied and the glue inside
melts. It can be used to mechanically join
the cable to the plug so that the cable
doesn't break where there is most stress.
There is no general method for
making interconnects, much will depend
on the cable and plug type you choose. it
usually takes me a couple of attempts to

common uses a conventional co-axial decide on
type cable. The centre core is connected ‘ N, W the best way
to the centre pin of the phono plug, and to terminate
the screen soldered to the outer barrel. — - — - a particular
This method is chgap, easy and offers a m\— — A plug' toa
degree of protection from interference ) PRE-AMP END UNCONNECTED | particular
and such-like afforded by the screen. v N - - cable, so be

CONVENTIONAL CO-AXIAL CONNECTION

A simpler method is to simply twist two
unscreened, but insulated cores together
and solder them to the phono plugs. Get
a friend to hold the two strands whilst
you twist them with a drill. This gives the
most consistent and professional finish.
This cable will be unscreened, and
therefore should only be used for line
(high) level signals over short runs (say,
less than 3m). Because of its simple
construction it is relatively cheap to use
silver plated copper or pure silver
strands for this type of interconnect.

The construction uses high quality cable
for both 'hot’ (+) and ‘celd’ (-) signal
paths, so sonically it is very good. v

HI-FI WORLD SUPPLEMENT OCTOBER 1994

If you are using
| either a thin
twisted pair of
unscreened
wires, a thin co-
axial or thin
twin core co-
axial, a few tums of the cable can be
wrapped around a ferrite core to form a
simple |:1 transformer. This means that
anything that is common to both screen
and centre core, such as RF noise, will be
cancelled out. This is a cheap trick that is
very easy to implement and can make a
system sound considerably smoother and
cleaner in the treble.

RF FILTERED INTERCONNECT

FERRITE RING

prepared to have more than one attempt.
But once you've sorted it out you should
be able to solder up your own super
quality interconnects for a fraction of the
price of a finished cable ®

Sources:

Maplin Tel: 0702 554161

Copper, silver plated copper and silver
wire as well as silver solder, gold plated
phono plugs, adhesive heatshrink and
ferrite rings.

AP Electronics Tel: 0332 674929
Silver plated copper and pure silver
wire,

Wollaton Audio Tel: 0602
284147

Suppliers of high quality
XLO cable and plugs.

Audionote Tel: 0273

| 220511
- Audionote cable and
silver plated copper.




Hert Audio Kits and factory assembled units vse the very best
audiophile components in circuit designs by the renowned John
Unsley Hood o give you unbeatable perf ond vnbelievabl
valve for money. We have always led the field for easy home
conshruction ko professional standards, even in the sixtias we were
using easily assembled printed circuits when Heathkit in America
were stiflusing tagboardsl. Many years of experience and Innovation,
going back to the eary Dinsdale and Bailey classics gives us
Incomporable design expertise in the nesds of the home constructor.
The current range of Hart kits is designed to give you rre im’Por'am
hing lora

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

K1500 Series. This is an integrated drcuit version of the shunt
feedback concept, using so Ii& power that it may be run from

-

b

care components of a system as @ audia
excellence

1100 Serias. LHBOW "Audio Dusign” Mosfet Power Amplifier.

o

Another masierpiece from the drawing board of John Unsley Hood
and another opporunity to give a syslem mega sound performance
for only a few Kundmd pounds cost. A host of advanced features, in
the hands of the skilled designer, give this amplifier o performance
that really is anly equalled, not exceadsd, by the 4 or 5 figure price
tagged exolica.

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

Tagive on idea af the measures taken lo achieve timate quality and
linearity in this amplifier each af the four autput davices is anly called
upon to work at one NINETYSIXTH port of its ultimate power rating.

Woe are proud o affer this latest Jahn Linsley Hood masterpiece, the
Ragship of aur rangs, which we believe is truly the ultimate design for
the perfectianist, combining as it daes the best circuit design, the best
angineering and the best components, surely the anly recipe for REAL
sound fidality. The HART KIT concept also makes it possible ko build an
amplifier with the facilities YOU want and we offer no less than three
variations with aptions on the basic theme to svit your needs. One of
these versions will, we feel sure, caterforyour requirements. Should your
viremants change at a kater date then upgrades ar alterafian to o
Z;smm version are no problem, try doing that %o your High St store
ampfifiert.
The Standard version has a passive input selector circuit with Alps
Precision Low-noise volume and balance confrols, switchable CD,
Tuner and Pre-amp inputs and an aptional sterso bargraph output
level display. The 'Siave’ version has sterec power amplifiers and
standard power supply. The 'Monobloc! version again has the
standard power supply but since it is only driving one power
amplifier higher than normal output power is achisved with total
channel separatian. The skive and monabloc versians enable very
histicated bi-amping and active systems fo be

p
canstrucled.

K1100 Complete STANDARD Amplifier Kit, two power amplifier
channels and one power supply module, direct input passive signal
selecior stage, Construction Manval and RLH1 1 Reprint.

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

K11005 Complete SLAVE Amplifier Kit, as above but without
passive input stage.

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

K1100M Complate MONOBLOC Amplifier Kit, cansists of all ports
for one power amplifier

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

All HART kits are designed for easy home constructian to the very
highest standards, and can be built by anyane of average manval
ability. If you are still not convinced how easy it is to build it yourself
with o HART kit you can order the Instruction Manval fo read for
yourself and we will refund the cost when you buy your kiti.

PROBABLY THE LAST VINYL PREAMP YOU EVER BUY.

For thase who love the vinyl medium the listening pleasure can
onlybe enhancedby using the very bastphono preamplifier
available. The Hart range af phono preamps feature o
specialshuntfeedback circuit opology and are designed
C;Tohn Linsley Hood. This circvit format gives audibly
superior sound to the skandard series feedback system
normally used and gives a performance that will
exceed of equal that given by the best of the mega
priced offerings. Our range includes units to suit
everyone from the occasional user to the seniaus
diophile. All can be changed to suit moving coil

or moving magnet cortridges at the flick of a switch.

. An ideal ®first kit* projectas itis very simple fo puttogether
and no mains voltages are involved.

K1500 Complete Kit With Full Inskructions

{Battery P d) R
A1500 Factory Assembled ..........;;veiicis

K1450 Features a tokally discrete component implementation of

TECHNICAL BOOKSHELF
Modem Books. Selacted ko reprasent the siate of the art today.

“THE ART OF UNEAR ELECTRONICS.”

J).Lunsley Hood.

JustOutl Hot Offthe Press, the definitive electronics and avdio book
by the renowned John Linsiey Hood. This 300+ poge book will give
you an unporalleled insight into the workings of all types of valve
and solid state audio circuits. Learn how lo read dircuit diagrams
and understand amplifiers and how they are designed to give the
best sound. The virtues and vices of possive and active components
are examined and there are seporate sections covaring powsr
supplies and the sources of noise and hum. As one would expect
from this writer the history and derivation of audio amplifier clrcvitry
have an enlire chapter, as does test and measurement equip ment.
ly illustrated this book is incredible value for the amount of

the Shunt Feedbock concept. Audiophile grade p #s fitting
to an advanced double sided printed circuit board make this a
product at the leading edge of technology that you will be proud to
own. Neverthelass with our step by step instructions it Is very easy
and satisfying to assemble. Due to the higher current consumption
this it is powered by our mains driven K1565 Audio Power
Supply, itself an ach d piace of technology in @ matching case.
This supplies the superbly smoothed and stabifised supply lines
needed by the preamplifier and features a fully potted Hi-grade
toroidal transformer along with @ special limited shift earth for hum
fres operation. Suitable for all moving coil and moving magnet
transducers this unitis especially recommended for, and will extract
the very best from the modern generation of low output high quality
transducers.

K1450/1565X. Complets RIAA Phona preamplifier, Power
Supply and power connact cable Kit form £196.29.

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

ALPS PRECISION LOW-NOISE STEREO POTS

Now you can throw out those naisy iltmatched carbon pots and
repkace with the real hi-fi camp. #s only used selectively in the
very top flight of Word class amplifiers. The improvement in track
accuracy and matching really is incredible giving better tonal
balance between channels and rock solid image stability.

On the motorised versions the Sv DC drive motor is coupled o the
normal controf shaft with a frictian clutch so that the contral can be
operated marvally cr electrically.

Our prices represant such supor valve for poks afthis quality due to
large purchases for aur own bits.

S
~

l .

| I S

MANUAL POTENTIOMETERS

2-Gang 100K Lin

2-Gang 10K, 50K or 1 g

2-Gang 10K Special Balance, zero crosskatk and

zero centre loss .........

£15.67
...£16.40

£17.48

MOTORISED POTENTIOMETERS

2-Gang 20K Log Yolume Control £26.20
2-Gang 10K RD Special Balancs, zero crosstalk and less than 10%
loss in centre

position ....£26.98

PRECISION Triple Purpose TEST CASSETTE TC1DD.

Are you sure your fape recorder is sal up fo give its best? Our latest
triple purpose test cassette checks the three most imporiant fape
parameters without test equipment. ideal when fitting new heads
A professional quality, digitally mastered testtape ata price anyone
can afford.

Test Cassette TC1DD Ovr price only £10.99.

DISK-COUNT Classical CD’s.

Top quality, Full Digital [DDD) Compoct Disks of the great cmsical
favourites. Like everyone eke we didn't like the idea of paying silly
prices for CD's. After a long search we have now localed a source of
top quality classical recordings at prices that make you suspect the
quality - until you ry them! Send for our list of fitles.

information it conkains on the much neglected field of linear, as
pposed ko digikal, elect Indeed it must be destined to

become the standard reference for all who wark, or are Interested

in, this field.

SPECIAL OFFER. With each book purchased you may request a

FREE extended index, writlen by the Author, exclusively from HART.

0-780608684. ....covoieiiieieicieie e £16.95

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

“DIGITAL AUDIO AND COMPACT DISC TECHNOLOGY™
2nd Edition. Baert, Theunissen and Vergult. (SONY Europe)

A thoroughly well writhen book covering the field of recording media
starting with the Phonograph right through to modern professional
PCM digital recarding systems with particular and extensi age
on the campact disc. All aspects of the recarding and reproductian
processes are explained with seporate chapters on such things as
campact disc encading and the use of cross interleave Reed-
Soloman error correction code (CIRC). This book is of course
essential reading for angineers and students involved in the fiskd but
its vary low prices makes it ideal for the enthusiast af recorded music
wha wants to know more about the hidden processes going on his
CD player.

1992/94 248 Pages. 247 x 190.

0750606142 ..o e .£17.95

“THE LOUDSPEAKER DESIGN COOKBOOK™ Vance Dickason.

(4th Edn.)

Al .4 informatian yau need to build the loudspecker system you
. o always wanted but could not afford. Easy ways fo pick the

exact box size, the ideal drivers, and the camrect way ko feed the

music fo your new super loudspeaker system. Over 140 poges

packed with important design data.

1991. 152 Pages.
0962419V-74 oo

“THE ART OF SOLDERING"

R. Brewster.

Absolutely essential reading for anyone wha ever picks up o
soldering iron. Wiitten from knawledge gained in a lifetime in the
field, this is the first book ever solaly devoted to this essential and
neglected skill for all electronic enthusiasts. Covers everything from
the correct choice of soldering iron and solder ta the carrect
procedures to follow with many illustrations and practical exercises.
0-85935-3243. ......... . .£3.95

Postage on Single Books is £1.50 except for The Art Unear
Electronics, Digital Audio and Compoct Disc Technology and The
Loudspecker Dasign Caokbook which are £3.50. Two, or more
baoks are only 2350, ony size, any quanlity.

Classics fram the "Golden Age"

“THE WILLAMSON AMPLIFIER.”

D.T.N.Wiliamson.

In April 1947, Williamson's power amplifier, using axcellent
quality push/pull oulput valves, a special oulput fransformer, and
a highly filtered power supply, became an overnight succass. The
author takes the reader deep info his design considerations,
affering practical advise on how to build the unis plus cancise
instructions on setting up the new
amp. A cult dassic.

1947, Reprinted 1990. 40 Poges.

0962419184 £6.95

LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION. G.A Briggs This easy-lo-read classic, lastrevised
in 1949, introduces the reader to concepts such as impedance,
phans and decibels, frequency response, reponse curves, volume
ond watts, ond i binets and baffles, homs,
room fics, fents, cr , negative feedback, Doppler
and phase effacts, and much more. A provocative survey of the right
questions about sound reproduction.

1949 Reprinted 1990. 88 Pages.
0962419133 ..

Send or phone for your copy af aur FREE list of these and many ather Kits & Components. Enquires from Oversoas customens are aqually welcome, but PLEASE send 2
IRCs if you want a list sent surface post, ar 5 for Airmail. Ordering is easy. Just wrile ar telephone your requirements to sample the friendly and efficient HART
services. Payment by cheque, cash or credit card. A telephaned order with your credit card number will get your order on its way la you THAT DAY.

Plecse add port cast of carriage and insurance as follows: INLAND Orders up to £20 - £1.50, Order over £20 - £3.50. Express

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

24hrs. SALES LINE | ALL PRICES

INCLUDE

(0691) 652894

UK/EC VAT




WILMSLOW

SPEAKER

WILMSLOW KIT LOUDSPEAKER

SPL-

KIT

Built and listened to by David Harris.

ilmslow Audio have been
producing loudspeaker kits for
many years now, most of which

are larger than the small, two-way SPL-Is
which retail for £196 plus a £10 carriage
charge.

HI-FI WORLD SUPPLEMENT
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For those people wishing to own a
pair, but hesitate at constructing their
own, Wilmslow will assemble the SPL- |
for an extra £30 on top of the kit price.

A full range of spares are available
should anything go wrong, and upgrades

are offered. If anyone wishes to audition
the finished kits, they can do so in one of
Wilmslow's four demonstration rooms.

THE SPL-1 LOUDSPEAKER

This is a small two-way reflex design with
an internal cabinet volume of | | litres. It
uses a Morel MW 42 bass unit which has
an unusually large voice coil (75mm in
diameter) which surrounds the magnet,
and a damped polymer composite cone.
The high frequencies are delivered by a
Morel MDT29 28mm soft dome tweeter,
which receives its signal from a high
quality crossover circuit incorporating
Solen polypropylene capacitors and air
cored inductors for maximum sound
quality.

The sturdy |8mm thick MDF panels
were machined very accurately in the kit |
built, fitting together very neatly - a
characteristic I'm sure is shared by their
other kits. The instructions supplied were
fairly easy to follow, though might prove
difficult for a complete novice who has
never seen inside a loudspeaker before or
possesses no understanding of electronics
whatsoever. Still, | don't think Wilmslow
have aimed their kits at the complete
novice and | doubt if such a person would
want to build a pair anyway.

CONSTRUCTION

The first thing | did was to check that
everything was there - nothing’s worse
than discovering that a binding post is
missing minutes away from completion!
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WILMSLOW KIT LOUDSPEAKER

Everything is supplied with this kit, right
down to grille cloth and fixings.

Secondly, | soldered the crossover
components to the PCBs supplied and
divided the connection cable into eight
even lengths which | then soldered to the
circuit boards. | checked, double-checked
and finally asked Dominic to check the
made up crossovers against the printed
diagrams in the instructions before
screwing them inside the top of the
cabinets.

NOTE: There is only just enough
room inside the cabinet for the crossover,
so make sure that the leads to the drive
units and the binding posts do not stick
out past the ends of the circuit board too
much (as mine did originally), or you'll
have difficulty in squeezing them in. it's
also a good idea to label and tin the ends
of the leads in advance, or it'll be more
time consuming later.

| then cut the supplied acoustic
laminate to size, using a ruler and sharp
knife (Wamning: Always cut away from
your body and precious
fingers). This gives a
nice accurate cut, but
did cause problems
with the blade
continually ‘gunging’ up,
making it sticky and
more difficult to use.
Keep checking that
they are correctly sized
by holding the panels
together, before
removing the protective paper on the
self-adhesive backing and sticking them in
place. When this is done, the made up

is to first lay the front baffle board (with
the port already in place) face down on a
flat surface and put into position the top,
bottorm and side panels, with the centre
brace helping to align everything.
Removing one side panel at a time, | then
squeezed a trail of Evo-stik Resin ‘W'
wood glue (not supplied) along the three
recesses to make contact with the top,
bottom and brace pieces.

After doing this for both side pieces
(the front baffle still keeping everything in
alignment, although not yet glued to
anything) | wrapped two lengths of
stretched carpet tape around the cabinet
to pull the panels tightly together. | then
lifted everything off the front baffle, being
careful to keep the shape, (watch the
central brace - it may shide out) and put a
trail of glue on the baffle’s recesses before
attaching the remaining taped-together
cabinet, which then experienced a similar
amount of stretched parcel tape to press

AR

It is best to fix the crossover and panel damping before gluing the cabinet together.

crossovers can be screwed to the top
panel, the screws going through the
acoustic laminate and self-tapping into the

¢ The two drive units integrate well to
produce an open, transparent midrange.*

MDF, then the cabinets are ready to be

glued together.

| found that the easiest way to do this

everything firmly together. That doesn't
sound like an ‘easy’ way, | hear you say.
Okay, there are probably easier ways, but
this gives an accurate
construction and minimises
‘glue-drip’!

The cabinets were left
to dry for several hours, then
the ‘Tessamel' strip was cut
to length and stuck to the
flange of the recessed panel
for the bass/mid unit. Both
bass driver and tweeter
were then soldered to the
labelled connection leads
and screwed tightly in place. Before
glueing the back panel to the rest of the
cabinet, the loudspeakers were tested to
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WILMSLOW KIT LOUDSPEAKER

Apply an even layer of glue to the cabinet seams.

check that they were working correctly,
fortunately all was well It would be
extremely difficult to remove (and
replace) the crossover circuit once the
entire cabinets have been stuck together,
s0 it 1S most important that everything is
working properly before finally assembling
them.

The soft dome tweeter protrudes
from the front baffle and it would be
crushed if the speakers were to rest face
down on a flat surface, so in order to fit
the back panel, which required some
force, | doubled up the grill frarnes and
rested the speakers (one at a time) face
down on them to protect
the twecter. After
connecting the cables to
the correct binding posts
and inserting the garneted
acrylic waste into the top
half of the cabinets, the
back could then be fitted.
In my case, the back was
such a tight squeeze that |
had to gently and carefully
tap it into place with a
hammer Again, a lot of
stretched parcel tape
ensured that a good strong
join was made between
the MDF panels.

Several hours later
when the glue had fully
dried the speakers
endured a running in
penod as suggested by
Wilmslows before their
sound quality could be
properly assessed.

SOUND QUALITY
The most striking aspect of
the SPL- s is their ability to
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create a soundstage of such
great width and depth that it
completely belies their size.
Their imagery is excellent,
vocalists appear in the centre so
convincingly that you cannot
comprehend the fact that their
voice is coming through the
speakers, creating a real sense of
presence in the music.

They kick out a reasonably
powerful bass which has a
certain amount of warmth to it
without sounding bloated, the
SPL- s exercise great control as
far as low frequencies are
concemed. The huge toms
heard at the end of Private
Investigations by Dire Straits had
an impressive amount of scalc
and power, again giving the
impression that larger speakers
were performing. Listening to a
Seal CD proved to me that the
bass could sometimes be a bit
overpowering, although this
might be attnbutable to the recording in
this case.

The two dnve units integrate well to
produce an open, transparent midrange.
Vocalists keep that real human quality of
‘breath’ that many other speakers fail to
provide. Occasionally | thought that the
midrange was a little harsh; violins could
glare at you rather than play to you. This
was less apparent with vocals, which
mostly sounded unstrained and had a
good quality of freedom to them. Pianos
had a warm, full presentation and came
dacross quite to scale, a factor that is
seldom seen in loudspeakers of this size.

Use stretchy tape to pull the cabinet firmly into shape and
leave to dry.

'World Radio Histo

The treble got progressively smoother
as the speakers ran in, but was still
sounding quite sharp when | listened to
them. The MDT29 tweeters gave a lot of
insight into the detail of the music,
complementing the middle frequencies
with a fine amount of clanty. Cymbals
‘rang’ quite naturally, but did seem a
touch lightweight in presentation.

For just over £200 and about 4 hours
work the SPL-[s offer high quality at a
relatively low cost for the DIY enthusiast.
As well as the satisfaction gained from
constructing them yourself, I think you'll
be equally happy with the level of sound
quality at this price level @
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OWTER sjs electroacoustics
5 TRANSFORMERS - ‘l
— — = — Wae offer affordabis British products designed with the benefit of almost 50 years of experience. Our
transformers are hand wound and made from the finest materials. Tha dasigns are speclfied according to
Sowter Transformers have been used by the Professional Audio their reflected primary impedance, maximum dc standing current and maximum power. Frequency
response is typically within 1dB trom 20Hz to 40KH2 and 4 and 8 ohm secondary taps are provided. The
Market throughout the WOl'ld fOl‘ at least [hC last tWCm)’ - ﬁVC power rating of the OPT shoutd be up to twice the maximum power output of the stage.
years.
Single Ended Output Transformers
1 8 = i ed valv nc)
Using modern technology and Computer Aided Design we are typal I[Prman2 s MIEEUE | SErSERETIED
now able to offer a complete design and manufacture service. se101  2KS 75mA  25W 3008, 2A3 £66.62
se102 3KO 75mA 25W 3008, 2A3 £67.57
se103  3KS 75mA 25W 3008, 2A3 £69.12
Our current lists show a range of over 50 output, 70 power se104 3K5/43%UL  BOmMA 25W EL34, 300B(omit UL taps) £67.36
f . 0 sel05 2K6/43% UL 110mA 25w parallel EL34, 3008 £68.14
transformers and nearly 30 chokes. el w L o o ——
WT se201 1K25 150mA 3ow parallel 2A3/3008 £82.24
E.A. SO ER LTD se202 1KS 170mA le paraltel 2A3/3008 £84.63
P.O. BOX 36, Ipswich IP1 2EL se208  1K75 170mA  30W paraltel 3008 £86.95
Tel: 0473 252794. Fax: 0473236188 SEND S. A. E. FOR DETAILS. g 30 e ot

Push Pull Output Transformers

/ N\ type atoal maxde maxP suggested valve type price {inc)
[ ]
pp101  5KO 80mA 15W 2A3 £49 35
ppl02  9KO 50mA 15W EL84 £54.05
pp103  SKO 65MA 30w 2A3 £58.75
ppl104  5K6 100mA 25W EL34 £60.51
Tel: 081-207 4472 Fax: 081-207 5283 pp105  7KO 100mA  30W EL34 £62.28
ppl06  4KO 100mA 30w ELB4 £62.39
ppl07  6KO 100mA SOW 845 £72.85
WE BUY AND SELL NEW, USED AND VINTAGE pp201  3K3 8OmA  SOW parallel ELB4 £79.92
SPEAKERS, DRIVERS, CABINETS, PARTS pp202  2KS 120mA  20W paraliel 2A3 £68.15
Also available push-pull OTX for 3008, 5881 and 6080
SPEAKER REPAIRS All the above can be supplied with uftra linsar taps at no extra cost; and fully shrouded, open frame or
THE drop through as required. .
Please enquire about any requirements not listed here. A large range of mains transformers and power
m supply chokes is also available
o8 sl We also supply a full range of quality parts Including: Black Gates caps, polypropylene power supply
Authorised Specxalxst caps, Vitamin Q caps, silver wire, resistors, speakers, Aips pots, advice and lots more
~ Export and Trade Enquires weicome.
MAJOR CREDIT CARDS WELCOME p 5

IMPERIAL STUDIOS, — For further informafion and a catalogue send an A4 or A5 SSAE to:
. MAXWELL ROAD, i sjs electroacoustics
\ BOREHAMWOOD, HERTS. WD6 IWE / Ben-Dor, Lumb Carr Rd, Holcombe, Bury, BL8 4NN.

VACUUM TUBES are BACK... AP ELECTRONICS

and they sound better than ever! .. : - .
Glass Audio is a quarterly journal designed for dedicated music lovers who've always AUdlophlle Quahfy parts at compehhve [ENOBY

known tube equipment sounds better than sold state. Large stocks of HOLCO and Vishay resistors; wide selection of high

The articles have special emphasis on construction with projects ranging from simple quality Capacitors’ Semi-Conductors, Cables, Switches and Rhodium
modifications of existing equipment, to reslorations, to construction of the most plated Connectors.

sophisticated designs available today. The projects include schematics, parts lists and

instructions. An annual feature is a world directory of international tube dealers and New Component Notes

manufacturers. How to get the very best from building the greates projects using parts
Here's a sampling of recent articles: ST-70 with Solid-State Regulation, Rebuilding Tube from AP Electronics.

Amps, An Electrostatic Headphone Amp, Greening the ReVox G36, Restore your Scott

Tuner, Soft Start for Tubes, 70 Watts of McIntosh Power, Output Transformeriess Amp, ACN 35 headphone amp £1.00

Vacuum Tube Voltage Regulator plus Yacuum Tube AC Feedback Amps. ACN 36 HFW for the 300B Valve Amp £2.00

We don't expect everyone to subscribe--
Just those who savor a taste for warm, satisfying tube sound. AP 1994 Stocktaking Sale

Send for latest list of Stock taking bargains including half price

Please enter my airmailed subscription for: . HOLCO's.
0O Two years (8 issues) at $60 LB UDI

sl — "
Q One year (4 issues) at $35 G O AP Performance Audio

Chargetomy O VISA Q) Mastercard O Bill me Action packed newsletier on the very latest in high perfomance parts.

Remit in US §, drawn on US bank. Allow up to 6 weeks for delivery. Nev.v additions to the AP C?tologue. New amplifier designs and
projects, component bargain offers and much much more. Send

A4/A5 SAE for your FREE copy.

CARD NO. EXP
NAVE Trade Customers
Send for Trade Price List
STREET
The components hot line Tel:- 0332 674929 for free advice 9-10 am
cmy COUNTRY POSTAL CODE Mon-Sat Message machine for your credit card orders at other times.
PO BOX 176, DEPT. HFWS Peterborough, NH 03458-0176 USA
FAX (603) 924-9467 AP Electronics, The Derwent Business Centre, Clarke Street,

T -
E Derby. DE1 2BU Tel/Fax:- 0332 298836 B
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BOOK REVIEW

The Art of Electronics

Paul Horowitz and Winfield Hill, Cambridge University Press, reviewed by Dominic Baker.

Electronics whilst studying at Salford

University. At the beginning of term
the tutor gave out a list of books that
would be required for the course. There
were several on each topic we were to
cover, some with quite obscure and
bizarre titles. But at the bottom there was
The Art of Electronics, described as the
essential general electronics book for all
engineening students And how right they
were.

The Art of Electronics is by far one of
the most useful, understandable and
practical books on the subject of
electronics | have ever come across, |
have my battered copy sitting on the
bookshelf, and it is regularly called upon.

The book is written in plain English,

Iﬁrst came across The Art of
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albeit with an American accent, since this
is a U.S. publication. Credits link Paul
Horowitz with Harvard University and
Winfield Hill with the Rowland Institute of
Science, Cambridge, Massachusetts.

The first chapter, Foundations, covers
the basic principles of electronics such as
the meaning of voltage, current, resistance
and what have you. It then moves on to
passive components and how they are
used to form the basic building blocks
used in all electronic circuits. Foundations
goes further than just this, giving the
novice a thorough background in many
other important areas they will come
across in later chapters.

Following Foundations are ten
chapters that go into greater depth on
various electronic topics. Chapter 2 starts

1 with the basics of transistors, from
a simple transistor switch through
the common configurations like
emitter follower and common
emitter, as well as covering biasing
and other key techniques of
transistor application. By the end
of the chapter the reader should
be familiar with amplifier building
l blocks and have a good
understanding of how transistors
| work.
| In a similar fashion, Chapter 3
| continues with Field-Effect
‘ Transistors (FETs) and by Chapter
| 4 enough theory has been
i covered to enable the principles
of feedback and the function of
operational amplifiers to be
approached. Chapter 5 then
shows how transistors and op-
amps can be used to make active
filters and oscillators. The book
progresses on like this right up to
Chapter | |, where it reaches
MICroprocessors.

The way the book builds up
from the initial Foundations
chapter, following on from one
topic to use the information in
the next, is the key to its success.
A lot of thought has obviously
gone into structure, so if you read
the book in order, whenever a
new topic is approached, the
| background is already in place.

] Additionally, at the end of each

chapter, there are circuit ideas,
good and bad, demonstrating
what will actually work in practice
and what won't.

The final four chapters have a
much more practical bias, with
advice on circuit board fabrication,
construction hints, power supplies, and
measurement. But it's not over yet,
because the appendices describe how an
oscilloscope functions, has some basic
maths, resistor colour code charts, how to
draw schematic diagrams and load lines
etc, etc.

This really is one of the most
comprehensive electronics books available
today, one that everyone interested in
electronics, be they novice or professional
engineer, should have in their collection;
it's a modem day electronics Bible @

Available from technical bookshops or
mail order from Hi-Fi World, see page
101 in the main issue.
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Bandor Design & Development Studios

Il Penfold Cottages, Penfold Lane, Holmer
Green,Bucks HPIS 6XR Tel. (0494) 714058
Bandor Musical Drive Units cover the entire
audio spectrum with one 50mm (100Hz - 35K)
and one |50mm (20Hz - 8K). One dniver covers
2/3 RD of the frequency. Crossovers 150 Hz/8K.
Anodised aluminium spun cones. 1.3 grams
moving mass gives cnsp transients. Good power
handling. Robust. 35 YEARS EXPERIENCE.

Tabula Rasa

136 Kilnwood, High Wycombe, HP14 4UR
Tel. (0494) 565116

A young company spedalising in the distribution of
loudspeaker kits, components, accessones, and
design measuring equipment from Germany,
where the DIY loudspeaker has been well
established and very successful for many years.
We handle speaker kits (with or without
cabinets), a wide range of dnvers, fiters, fitter
components and accessones. Very low cable prices.
Loudspeaker designs, measurement systems and
high quality filter components also available. 30
day money back guarantee on all speaker kits. Send
£200 (retumable on purchase of any speaker kit) for
our catalogue. Trade enquiries welcome.

Faraday Sound

248 Hall Road, Norwich, NR| 2PW.

Tel. 0603 762967

Loudspeakers in Conarete. Now you can buiild your

own low density concrete cabinet endosure Faraday

FS|, Siren, FS5, FS10 or a design of your own choice.

Stunning sound. Simple DIY skills only. Instruction

guide for only £3.95. Indudes reviews, photo'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 loudspeakerst.

Falcon DIY Speakers

Falcon Electronics, Tabor House, Mulbarton,
Norfolk NR 14 8]T Tel. 0508 78272

Falcon sell kits, drive units and crossover componernts
and have a large range of books and back issues of kit
magazines. Please send large SAE (34p) for free price
list.

Wilmslow Audio

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

Tel. 0565 650605 Fax. 0565 650080

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

IPL Acoustics

2 Laverton Road, Westbury, Wilts BAI3 BRS

Tel. 0373 823333

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

DBS Audio

PO Box 91, Bury St Edmunds,Sufiolk IP30 ONF
Tel. 0284 828926

Sole authorised supplier of DBS loudspeaker kits
designed by Dave Bermiman. The acdaimed DBS6 kit
indudes More! tweeters and custom built woofers,
plus top quality pre-assembled crossover and
components.

VALVE AND OUPUT TRANSFORMER
SUPFUERS

P.V. Tubes

104 Abbey Street, Accrington, Lancs. BB5 1EE
Tel. 0254 236521/232611 24 hrs a/p

Fax. 0254395361

For all your efectronic components. Valves are new
in branded boxes and matched pairs areavailable.
Pis call for types and prices.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 Fisher, McIntosh, Eico,
Harmon Kardon, Heath, Altec, Stromberg-
Carbon. Many vintage parts and equipment
available on request.

Wilson Valves

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

Fax. 0484 655699.

Mail order. Calt 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

One of the largest distributors of electronic valves, tubes
and semi-conductors in the UK by original UK and USA
manufacturers. Obsolete types are a speciality.
Telephone or fax for an immediate quotation.

Billington Export Ltd.
|E Gillmans Trading Est, Billinghurst,

Sussex RH14 9E3

Tel. 0403 784961 or fax. 0403 783 519.

Billngton 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
avaitable, tel or fax for a quotation. Minimum order
£50.00.

PM Components

Springhead Enterprise Park Springhead Road,
Gravesend,, Kent DAI | 3HD Tel. 0474 560521
Suppliers of Shuguang Golden Dragon valves amongst
others.

Sowter Transformers

EA Sowter Ltd

PO Box 36, Ipswich IP| 2EL

Tel. 0473 219390/2527%4

Output and mains transformers for GEC KT88 arcuts.
Can also make any other transformer to order. Send
SAE for lists and data

Chelmer Vaive Company |30 New London Road,
Chelmsford, Essex CM2 ORG

Tel 0245 265865 Fax. 0245 490064.

Suppter of premium range of audo valves, other valves
and components also avallable. (Please see our ad on
inside back cover of this supplement).

RESTORATION

GT Audio 5 Upper Road, Higher Denham,

Bucks UB9 SE Tel. 0895 833099

Professional repairfrestoration of all hi-fi induding dassic
and vintage equipment. Supplier of very high quality
electronic components, N particular types which are
difficult to source. Ongnal valves avalable, ie. Mullard,
Brimar, GEC, GE, RCA, Sylvania etc.

YOU CAN ADVERTISE IN THIS SECTION
FOR ONLY £30.

CONTACT CAROLINE KNOTT
ON:
071 - 266 0969.

KIT & COMPONENT SUPPLIERS

LOUDSPEAKER KIT SUPPLIERS

COMPONENT SUPPLIERS

Hart Electronic Kits Ltd Penylan Mill, Oswestry,
Shropshire SY10 9AF 24 Hr sales / enquiries
Tel. 0691 652892

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

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. lt comes with a
comprehensive 40 page instruction manual and
a guaranteed fixed price competion service
should any difficutties be encountered. Price is £699.

SJS Acoustics

Ben-Dor, Lumb Carr Road, Holcombe,

Bury, BL8 4NN.

Suppliers of difficult to find high quality
components for valve amplifiers: including 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 EBlectronics

20 Derwent Centre, Clarke Street,

Derby, DEI 2BU

Chedk out the AP electronics 1993 catalogue. It's free
with every order over £3000. AP - for pre-amp kits,
power amp kits, integrated amp kits plus everything
else from resistors to mains cables.

Chelmer Valve Company (pts look under valves)

Electromail

PO Box 33, Corby, Northants NN I7 9EL

Tel: 0536 204555

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

Omni Electronics

174 Dalkeith Road, Edinburgh EH16 5DX

Tel. 031 667 2611

A wide range of components amed at the hobbyst,

competitive VAT indl. prices, mail order and a frendly
service. Open Mon-Thurs 9.15-6.00, Friday 9.15-5.00
and Sat's 930-5.00.

RATA Ltd

Edge Bank House, Skelsmergh, Kendal,

Cumbria LA8 9AS Tel. 0539 823247

RATA spedalise in supplying high grade audiophile
components and cables. They also have a small range
of dnve units and kit amplifiers.

VINTAGE DIY

Loricraft Audio

4 Big Lane, Goose Green, Lamboumn,

Berks RGI16 7SQ Tel. 0488 72267

Speaalist restoration of 301's and 401's using genuine
spares and re-manufactured parts to ongnal pristine
standards in our newly bult workshops designed
primarily for these purposes.

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY. Tel. 0892 654534.

The original specialist source of spares,
restorations and overhauls for the classic
tumtables. Years of actual expenience and
comprehensive range of parts (onginals and re-
manufactures), manuals, ancillanes, No dubious
‘improvements' - no harmful ‘modifications’.
Our specialities: Connoisseur; Garrard; Goldnng;
Lenco; SME; Thorens; Watts; Ortofon; Shure:
Cartidges and styli for 785 Mono LPs, Stergo LPs.
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ACTIVE CROSSOVER

I've recently been converted
to your magazine by the
excellent practical advice you
give. As a consequence I've
had my interest in building
some equipment re-kindled.
I'd like to start with an active
cross-over as I'm at a stage
where I'm sorting out pre-amp
to power amp interconnects
and speaker cables. To save
money | wondered if
companies supplied cable and
plugs to make them up myself.

The rest of the system
comprises Meridian CD 208-
Deltec Black Slink - Exposure
Xl Pre-Amp with X| | PSU -
4X Musical Fidelity MA50s -
TDL Studio 3s firing down a
room with suspended floors
and solid walls 22" x 16,

| like the qualities of silver
cables and suppose the natural
choice would be to stick with
DPA, although | wondered if
Silver Sounds would suit my
system and allow me to use

AudioNote components with
the money | saved. | thought
12/2 speaker cable hard wired
onto the drivers and 12/3
interconnects hard wired into
the cross-overs, the lengths
are in pre-amp to power amp
to power amp |.5m and 0.7m
and power amps to speakers
[.5m.

| don't have a budget as
such, but will need to save
more if you feel the system
would really benefit from DPA
Black Slink and 16. If possible, |
would like to open up the
midband, smooth the treble
and add more scale and detalil
to the bass. 'm using
interconnects as supplied with
the pre-amp which | was told
by the shop were Exposure’s
own and the best to use. | was
also told the pre-amp would
benefit from shorted phono
plugs inserted in the spare
inputs and mains cabling and
earthing care was essential.
Could you help me with this?
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| would appreciate any
help you could give me or any
books you could recommend
on cross-overs (active) and
any other areas which might
be improved. I'm very pleased
with the system so far, but am
a bit lost with the cables, as
this seems to be quite an
ambiguous and elusive subject
in this part of the country.

And finally, what directions
are open to me on the
upgrading ladder? I'd like to
hear a Concordant Exillerant
which | tried unsuccessfully to
audition before buying the
Exposures and I'd also like to
hear a pair of Pentacolumns.
One day perhaps.
Robert P. Littlewood
Leeds.

PS: Do power amps benefit
from floor or shelf mounting,
as I'm building an isolating
table at the moment?

Maplin Electronics (Tel: 0702

554161), who are a large mail
order supplier of electronic
components supply the cable
and plugs you would need to
make your own
interconnects. They sell pure
silver screened interconnect
cable for £16/mono metre,
silver solder which makes the
best contact to the plug for
£7.90/metre, Gold plated
phono plugs for between
£1.60 and £2.20 each and
adhesive lined heatshrink for
£3.95 for a |.2m length which
will ensure that the plug and
cable don’t separate under
stress.

Solid silver interconnects
certainly do seem to smooth
treble and increase midrange
detail and presence, so | think
that these should fit your
system quite nicely.

If you are looking at
building an active crossover
there is really only one book
you need, the Active-Filter
cookbook by Don Lancaster.
This contains all of the
relevant theory and practical
advice. It is available by Mail
Order from The Modern
Book Co, Tel: 071 402 9176.
DB

HOW ABOUT A
HORN?

| have taken Hi-Fi World for
the past three months and |
must applaud you for
encouraging your readers to
have a go at building it
themselves. | thought the
1980s had killed of this fruitful
pastime. The pursuit of DIY
guarantees the esoteric.

A couple of questions. My
speakers are Spendor S100s,
driven by an Audiolab 8000P.
After reading your review of
the Sugden A2la, | was
interested and contacted
Sugden who said, at 20 watts,
it would not drive my speakers
effectively. Yet, the valve
brigade are adamant that a
[ Swpc valve amplifier would
walk away with the job.
Would Noel care to
comment. Sensitivity of the
S100s is 89.5dB.

Back to DIY. Having built

my own car and having fitteda P P
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kitchen, bathroom, toilet and
bedroom I've found you can
end up with that which suits
both functionally and visually.
The great bonus being that it
is hardly likely that anyone has
precisely the same.

As you have started the
ball rolling, how about starting
a new wave ‘lunatic fringe?" |
refer, of course, to the building
of homn loaded speakers. (Mr.
G. Welford of Billingham |
hope you read this.) Over the
years, there have been
numerous designs published in
the hi-fi press. But three have
always stayed in my mind.
Firstly, the concrete vanety
built into the alcove each side
of the chimney breast.
Secondly, some enterprising
chap used the wall cavity of his
house as bass loading. But the
third alternative is the most
appealing from the domestic
and practical stand-point. This
entailed slinging a pair of horns
underneath the suspended
floor.

Come on Hi-Fi World, the
gauntlet is down. Thinking caps
on. Let us have some theory
and background information
together with dimensions etc
for some gorgeous beasts.
Also, of course, possible drive
unit line up or should they be
used best purely as sub-
woofers! A much better
arrangement than having a
cabinet sub- bass unit taking up
precious living room.

These speakers are,
apparently, guilty of
reproducing subterranean
bass. A marvellous expression.

Since the late fifties | have
always owned a decent
system. My collection of music
is mostly classical, but | bave a
good many rock, reggae and
pop records.

D.C. Fairbairn
West Yorkshire

The Spendor S100s use a
heavy Homopolymer 5”
midrange unit and a similarly
weighty 12" Bextrene bass
driver. They are extremely
clean and detailed in their
sound, but I'm surprised they
are so efficient. Spendor
confirmed that sensitivity was

89d8B and characteristic
impedance nominally 8ohms,
so the AU21a would be able
to drive them to healthy
levels without too much
problem. What Sudgen may
be worried about is that the
AU21a won’t have enough
power to drive them to party
levels though. I'd suggest you
get a demonstration first,
then you can judge for
yourself whether 20watts is
enough.

A | Swatt valve amplifier
would be able to drive the
S100s to moderate levels, but
you need to check this match
first.

We would love to do a
horn loudspeaker and have
talked at length about such a
design many times in the past.
To produce a good horn
loudspeaker that is easy
enough to build for the home
constructor, affordable and

VINTAGE
EQUIPMENT
I have been a

reade

domestically suitable is,
however, dificult and we do
have a great number of
projects already running that
have to be finished first. But
we are still giving the matter
serious consideration. DB

TURNTABLE
COMEBACK

| have not yet seen any
comeback on the Origin Live
Uttra tumntable kit you built
and reviewed in the DIY
Supplement No. 4 so |
thought you might be
interested in my experiences
with it.

The version | have has the
motor mounted on a steel
sub-chassis (the steel sub-
chassis is well finished, unlike
your description of the
aluminium version) and
features the improved power
supply. It also arrived partially

buitt with the motor and
power supply circuit in place.
Despite this, | stilt had to level
the bearing housing, which
sure enough was quite a tricky
job needing a little patience to
get right and a few readings of
the instructions.

When finally built, the
Ultra looked very smart and
professional in appearance. |
fitted an RB300 tonearm and
Linn K5 and sat the whole
kaboodle on my record box
(not ideal but the best | can
do in a student flat). My
amplifier is a Nait Mkl with
HBI MKl loudspeakers.

When | finally had
everything checked and
double-checked | sat down to
listen to a few records. To say
| was impressed would be a
distinct understatement. For
the first time an image
appeared between the
speakers and the copy of

Letter of

R Bould
Winchester,
Hants.

Hi-FI WORLD SUPPLEMENT

Our experience with the
effect that components
have on the overall sound
of an amplifier suggests that
a combination of several
different types of capacitor
works best. Others have
found likewise. For
example, in our 300B design
we decided to use a
~ombination of
polypropylene and paper-in-
oil capacitors. Too many
polypropylenes in the signal
path made the sound very
clean, but also a touch
bright and hard. Paper-in-
oils add a damping effect on
the sound.

In many cases, the value
of the capacitor decides
what you can use. For
example, at low values
Polystyrene capacitors
seem to be sonically best,
but 47nF is about the
largest polystyrene
capacitor you'll find.
Between here and a few
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Hergest Ridge by Mike
Oldfield | own which is in bad
shape was made listenable.
Other albums were fabulous.
The Breeders and Shonen
Knife got a large injection of
excitement and drive, whereas
classical was simply a pleasure
to listen to. Everything, from
instruments to voices was
clearly reproduced, even in my
temperamental system.

In short | am very
impressed with both the
sound quality and build of the
kit. | think this turntable kit
would be hard to better at
many times its cost and
nothing can better the fun of
building and fiddling with
something normally so
shrouded in hi-fi mystery. So
thanks a lot Hi-Fi World for
introducing me to this kit and
to Mark Baker of Origin Live
for being so helpful during
panic attacks when building it

T he

pFs (microfarads)
polypropylene and paper-in-
oils take over. The paper-in-
oil capacitors are expensive,
but we've found, as |
mentioned earlier, that they
seem to work well in
combination with
polypropylene types.

As far as reservoir
capacitors go, large values
restrict you to electrolytics.
Small reservoir capacitors,
such as the 32uF ones you
were looking for, can be
found in polypropylene, but
they are expensive and
don't have the same
influence on the sound as
coupling caps. The ane
major advantage of using
polypropylene capacitors in
the power supply is that
they loose their charge as
soon as the power is turned
off, making them much safer
for DIY than electrolytics
that lold their charge long
enough to be dangerous.

And keep up the kit reviews
they're great!!

James R. Breeze
Edinburgh

READER’S DY
SPEAKER DESIGN

| am currently studying design
at Sheffield Hallam University
and have just recently started
reading your magazine with
enthusiasm as it seems to be
one of the few aimed at the
novice DIY hi-fi enthusiast - a
category into which | fall,
mainly due to my love for
music and lack of funds as a
student.

My problem, with which
you may be able to help, is the
vast world of speakers,
specifically floorstanders. | wish
to build a new pair of
speakers. However, most of
those on the market that | feel
sound compstent start from

around £500-£600 upwards;
my budget is a mere £350.

| have toyed with the idea
of a transmission line, but
these seem to be something
of a black art, so my attention
has turned towards Isobariks
such as the successful top of
the range Linn Kelftiks.

I wish to use some Audax
6.5" fibreglass cones, one for
midrange, and two assembled
for the Isobarik bass. For the
treble | had in mind either
Audax Titanium tweeters or a
SEAS polyamide tweeter
(H297). The choice of cones
are both performance and
aesthetic based. My initial
designs using infinite baffle
looked quite promising,

However, when reading
Vance Dickason's Loudspeaker
Cookbook it would seem that
the drivers are better suited to
ported enclosures. This is
where my problems begin.

Month

As far as resistors go,
we've found that in moest
cases plain old carbon
resistors have a smooth and
detailed sound. Many
recommend metal films as
being better, but we found
that the cheaper ones add a
sharpness to the sound.
Vishay bulk foils sound
superb, but at around £5
each they are expensive if
any more rhan a handful
needed.

Graham Tricker at G.T.

Audio uses very good
quality components that are
reliable and most are

militai y spec, so | think you
did right. DB

You also need to consider
what you want to achieve
with your Leaks = an
improved sound, the original
sound or anything passable.
The last option is obviously
not for you. Do you then
want to ‘improve’ the sound

HI-FI WORLD SUPPLEMENT OCTOBER 1994

of the Leaks, always
remernbering that what you
think constitutes an
improvement may be
deemed unacceptable by
others, or do you want to
restore thwin to originality,
in so far as this is possiblg?
Restoration retains the re.
sale value. Ask yourself -
would you like to buy a
Leak in as=new condition or
one that had been got at
and modified by someoné of
uncertain ability? I'd suggest
you renovate something
that is old, battered and
beyond restoration, by using
modern components.
Otherwise, restore vintage
equipment by using original
parts in so far as this is
possible. Happy hunting. NK

Having two enclosures, one
for bass the other for
treble/mid, | do not know
which should be parted, or if
both should be and in what
ratio lengths? | am also
uncertain as to the Isobarik
chamber. This is half normal
enclosure size, but does this
include or exclude the volume
created by the two linked
drivers and tube? Also can this
enclosure be “tuned” by
altering its volume, like infinite
baffle, or does it have to
remain half Vas whatever?
Would it be worthwhile
just remaining infinite baffle
(like the Linns)? This would be
far simpler as it is only my
second Hi-Fi project.
However, if the benefits are
greater with a tuned port then
| am prepared to continue the
endeavour with my design.
Finally, another thought
occurs when using only two

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 LEX.
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6.5" units in a conventional
design. If they are in separate
enclosures, one for bass the
other mid, could | tune them
(by altering cab size) so the
mid produces tight focus and
the bass is strong/deep? Vance
Dickason suggests a Qtc of
0.8-1.1 for bass (around 7
litres) and 0.65-0.8 for
focussed detailed sound
(around |3 litres for
mid/treble cab). Should this be
attempted or am | just
rambling.

Can you help a stricken
student? | eagerly await your
comments, criticism or ridicule.

Amendment to the previous
letter.

After typing the previous letter
to you | have received
information on a design for a
floor standing Transmission
Line speaker using twinned
Focal drivers, like the Harman
LSO500. | am wary of this
design and so would prefer if
they were altered to a three
way design, retaining the two
6.5" drivers but having one
dedicated to the bass and the
other the midrange. | would
then consider constructing this
over the Isobarik design. Using
the drivers in the three-way
design might alter the cabinet
dimensions and construction.
Could you advise me as to the
possible changes this might
have dimension wise when
using two 6.5" Focal 6K 412L
or 6K Ol IDBL drivers in the
design. | have included the
existing design and dimensions
when used with Focal 6V415
drivers. Once again | would be
grateful for your help and
advice.

Adam Norbury

Nether Edge,

Sheffield

You seem more than a little
unsure as to which
loudspeakers you wish to
build, so if you don’t mind, |
will decide for you. The
easiest, and most likely design
to give good results would be
a three-way using a ported
enclosure for the bass, similar
to the design in last month’s

supplement (August 1994
issue). As you seem keen to
stick with two 6.5inch drivers
| will incorporate these in my
suggestions with a suitable
tweeter.

The Focal units you
suggest are around £60 each,
and | suspect that this will put
them out of your budget, or
compromises would have to
be made elsewhere, i.e.
tweeter, crossover and
cabinets. Id stick with the
Audax 6.5inch units which
are easily available and cost a
more affordable £25. These
give a crisp and detailed
sound, but they do break up
above 2kHz or so, so the
tweeter used should cover
the range above 2kHz
smoothly.

There are a wide range of
tweeters you could select,
but the one I'd go for would
be the SEAS H398. This is a
metal dome tweeter who'’s
sonic character should suit
the crisp and lively fibreglass
Audax drivers well. lts
response is smooth and a
simple series capacitor of
I5.5uF gives a -3dB point of
1.7kHz.

15.5uF

| ran the Thiele-Small
parameters of the bass units
through a computer and the
plotted the response and
impedance curves into a
network designer to arrive at
the following results:

The bass cabinet should be
20 litres internal volume and
tuned with a port 2inches in
diameter and 4.5inches long.
This gives a -3dB point of
40Hz, plenty low enough to
play bass fundamentals
properly. You can fine tune
the port by ear once the
‘speakers have been built.
Lengthening the port up to
6inches will extend bass
further down, but removes
the peak which adds
subjective punch and speed
to bass. Making it shorter,
say 4inches, will make the
peak stronger, but some
depth will be lost.

Use a 3 litre sealed
enclosure for the midrange
unit. This gives the flattest
response down to 200Hz.
Make sure that a thick layer
of carpet felt is used behind
this unit to stop reflections
from the back of the

R1

enclosure reflecting and
passing back out through the
cone. The chamber should
also be lightly stuffed with
long haired wool.

The crossover values |
calculated, using a network
analyser, are shown in digram
below.

The money you’ll have
saved by using the Audax
units rather than the Focals
can be spent on high quality
components for the
crossover. I'd suggest using
Solen polypropylene
capacitors for the midrange
and treble. These give a
much more focused and
precise sound than reversible
electrolytics like Alcaps.

Remember that although
these values have been
calculated using a
combination of computer
aided design and practical
experience, they will only
give you a workable starting
point. It may take some time
to fine tune them into
something you like. If you do
decide to have a go at
building this design, please
write in and let us know how
it turns out. Good luck. DB

i—wWA

TREBLE

1.8mH 68uF
NN

1

10mH

4.7uFT

MID

10mH
T

60uF+

BASS

;
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{

CROSSOVER FOR 2 X AUDAX HT170FO
GLASS FIBRE UNITS AND SEAS H398
METAL DOME TWEETER. SERIES RESISTOR
R1 1S USED TO ATTENUATE TREBLE LEVEL.
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as little as

£50,000.

[And more.Or less.]

If you take your hi-fi seriously — and we do mean seriously — this
should sound familiar.

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

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

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

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

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

In short, you want Serious Kit.

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

Serious sound. Serious sense. Seriogs service. .

Serious Kit.

Music to your ears. SERZOUS KZT

~REEIE R s T TP QUIRHENT. KacURnax® | ATSTERARY - £Thed BN ik oo S - AUDOIAS

IMPULSE LOUDSPEAKERS - JADIS - KRELL * LYRA - MAGNEPAN - MARTIN LOGAN * MICHEL * MICRO-MEQGA
PINK TRIANGLE : P.8.AUDIO - ROKSAN - SONUS FABER - SUGDEN - SYSTEMDEK - TEAC - THETA : THIEL : WILSON AUDIO
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The big range of

audio component;

® Radial Capacitors 85°C -
Aluminium Electrolytic

+20%
-40°C ta +85°C

Capacitance alerance
Temperature range

Leakage current
1pA = 0.01CV ar 3pA {whichever is greater)
V = rated voltoge C = rated capacitance in pF

Order each stock number in multiples of 5

value stock no. price each

pF 5-45 50-95
1 Y107-561 £0.068 £0.054
22 Y107-577 £0.068 £0.054
47 Y107-583 £0.068 £0.054
10 Y107-599 £0.068 £0.054
22 Y107-606 £0.104  £0.084
47 Y107-612 £0.138  £0.11
100 Y107-628 £0.202 £0.162
220 Y107-634 £0.33  £0.266
470 Y107-640 £0.658 £0.526

Each item is rated ot 63V
@ Bargraph
Module
Narmally used in

pawer, valtage, audio instrumentatian, etc.

fype stock no.

price each

124 2599
£533 £453
Y¥304-605 £533 £4.53

3914 module {lin)
3915 module (log)

@ Radial Capacitors -
Tubular Foil Polystyrene

¥
- - g
Idecl for applicatians which require small size

and law cast.
Order each stock number in multiples of 10

Y304-611

value stock no. price each

pF 10-40 5090
470 Y137-994 £0.05  £0.042
680 Y138-004 £0.05  £0.042
1000 Y138-010 £0.05  £0.042
1500 Y138-026 £0.06  £0.05

ot
od
o
T
21000
e -
.-
<

. —

2200 ¥138-032 £0.07  £0.06
3300 ¥138-048 £0.07  £0.06
4700 Y138-054 £0.08 £0.068
6800 Y138-060 £0.08 £0.068
10,000  Y138-076 £0.09 £0.076

® VU ‘Mini-meter’

Applicatians include monitaring
in a wide variety of audia

circuits.
stock na. price each
1-9 10-24
Y¥258-013  £5.20 £4.69

Low Noise Audio
Model No. MC33078

auTteuT1 E'

oJ

&

Ve

8] Ve
3 OUTPUT2

2

stock no.

Y641-831

TOP VIEW
MC33078P

price each

1-24
£1.63

with a service that

sounds even hetter

# Complete Range of
0.5W Metal Film Resistors

Small size  Closs tolerancs 1%

value  stock no. value  stock no.

24K Y163-779 43K Y163-808
27K Y149-868 47K Y149-880
30K Y163-785 51K Y163-814
33K Y149-874 56K  Y149-903
36K Y163-791 62K Y163-836
9K Y149-981 68K  Y149-919

Order each stock number in multiples of 10

Alt values  price eoch any one value

10-90  100-4%90
£0.052 £0.044

@ Single Turn ;

Potentiometer

Double

Ganged

value stock no. price each

linecr tracks 119 20-49

5K Y168-358 £1.59 €1.43

10K Y168-364 £1.59 £1.43

50K Y168-370 £1.59 £1.43

100K Y168-386 £1.59 €143

@ Amplifiers

Ultro Low Distortion,
High Speed SSM2131P

stock no. price each
1-24 25-99 100+
Y284-668 £3.61 €263 £1.93

Full technical details of these products and 41,000 others in
the 3-part Electromail Catalogue - phone for your copy now!

*Special offer price. Special offer ends 31st October 1994. Normal Price £5.00.

Model No. MC33079

E ouTPUTS

ourrurs [f
s | DG e

Vee [ 1] Ve
NPUTS 2 L o] NPUTS 3
[<] [e]
outeurz [7 (8] oureura
ToP VIEW
MC33079P

stock no. price each
1-24 25-99
Y641-847 £2.95 £1.55

Audio Amplifiers LM380

N
BY PASS [T 14 %
NON INV. 1P [Z] (1] NC
o )
onn'[z 3 | ano
. e
Ay [2]nc
anp(T 0]V
stock no. price each
1-24 2599 100+
Y¥306-819  £2.29 £1.14 £0.69

M1 Order by phone - pay by Access or Visa - it couldn’t be easier

PHONE: 0536 204555 FAX: 0536 405555

A

¢ Audio
Attenuators -
Linear Control MC3340P
weur (11 ¢ oo
conTrov [} outeuT
Groumo (7] ROLL OFF
~a @] ne
U ouUTRUT
o
Ammﬂ'équgmxAm
stock no. price each
1-24 2599 100+
Y306-803 £3.71 £195 £0.87
FAST DELIVERY
- oll orders will be despatched nex) working day.

24 HOUR ORDERING

we ocep! ofders 24 a day,

PRICE GUARANTEE

« fixed until 315t Octeh: 1994

Prices do not include VAT. Please multiply total order
volue by 1.175 10 odd VAT of curren rae.
ND: Please 0dd £3.46 to caver posioge and pocking.

Ta Order: Phone: 0536 204555 OR Fox:

0536 405555 quoting your Access/Viso (ord number and
oxpiry date. OR Write: Send written orders, occompanied by
cheque, postal order or indlude your Access/Visa cord number and
expiry date, ensuring that your order is signed. Cheques and postal
ordars must be crossed cnd made payable to ELECTROMAIL

DO NOT SEND CASH OR CREDIT CARD.
Blectromail PO Bax 33, Corby, Northants. NN17 9EL.

- Prices ore volid uel 315t October 1994, ond
they exchude VAT which will be chorged of the
relevod rohe.

- Dffec opphes in the LK only.

- The products featursd ore subject o
the comditions of sole and

-






