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Connectors

GET A GRIP

n 1985 WBT dcvclopcd, and Patcntcd, the first RCA

connector with a precision chuck mechanism to
cg:cctlvdy gp the RCA socket. This was a major advance
in RCA Plug dcs:gn which enabled even thick gauge cable
to be Pcnccctly connected. The new Plug clampcd to the
Phono socket through the loclung chuck mechanism, thus
ensuring supcrb contact.

WRBT 010t

THE ORIGINAL
LOCKING RCA PLUG

ﬂc orngmal WBT RCA Plug has been refined and
rmProvcd and now rcPrcscnts notl-nng shortof a-

mastcrplccc OF PFCCISIOH cngnccrmg.

Todag the entire range of WBT
Connectors 1s cnglnccrcd to the same
exacting standards, and is cxclusnvc19
spcciﬁcd 59 the world’s finest audio

manuFacturcrsv

/
Ginp ly The Best.

For your full prospectus on these auspicious products,
please contact Nigel Crump at Path Premier.
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The ongnal Lac ng RCAPF g
Starting off WBT s reputation
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ew stq‘c Locking RCA with
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The World's first lackir ng RCA to
be connected without soidc'lng
Must use exclusie CCS cch

iz

WBT0600
The ongxui Locking Banana
F‘;ug, Started cn(\( ‘WBT s
rcpumtmn

11}
" s

. ot

WBT0644
Midhine low ¢ ost hlgh
rformance version of 0600

1) ”»
.
-

PATHI

~”

PATHPREMIER Uimit 2. Pesboroug]

Indust k. De roug LK(H{
\Wicombe Bucks ML 3BG

Tel: 01494 441736

fax Ol1494 61209



EBARA Supplement
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KIT NEWS
News from the up and coming DIY hi-fi scene.

HIGH DEFINITION AEROGEL TRANSMISSION LINE
MONITOR LOUDSPEAKER

A standmounting monitor loudspeaker using transmission line loading for
deep and powerful bass and a 6.5inch HDA driver for super clear
midrange.

KNOW YOUR PREAMP VALVES
We explain nine of the best known preamplifier valves around, suggesting
where they should be used and what they sound like.

rformance and specification of these projects can only be guaranteed on kits

dent of injury arising from the construction or use of any of the designs published.

BOOK REVIEWS

AUDIO FREQUENCY AMPLIFIER DESIGN

Audio Frequency Amplifier Design, originally published by the General
Electric Co., has recently been revived by Old Colony Sound Labs. it
contains many classic amplifier designs produced by GEC's Research Lab
Engineers.

THEORY AND DESIGN OF LOUDSPEAKER

ENCLOSURES
J, E. Benson's Theory and Design of Loudspeaker Enclosures is a book for

experienced designers wishing to take tneir understanding of this subject
further.

DIY LETTERS

Our team of in-house experts can help you with your loudspeaker
project, valve or solid state amplifier design and all other areas of DIY hi-
fi. Write in with your letters and queries.

All of the projects in this supplement have gone through rigourous listening and test procedures. The pe

bought directly from Worid 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
Audio Publishing Ltd and World Audio Design Ltd accept no responsibility for acci

permisslion from World Audio Design Ltd.
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Renhold -, ...thanks to ”AU DIOCAB

cures ;
hi the Allle YOU CAN'T JUDGE AN LP BY ITS SLEEVE”
].q does it matter what tho xes in your listening room lock like
) TGChn()lOgy 2(: long o"s ﬁ::';esoungtgrrr::em?f:m ?hin'lr(I i>;dore:'ond gl; ﬁ\inko;ou do
too.

1 | h ’ N
Jlttﬂl’S s W ' : (6 S Orcerer So is that goinE o stop you from building your own2 Don'tlet it. Buy

your loudspeaker cabinet kit from Audiocab and your eyes will be as
DAC | pleased as your ears {not to mention your wallet).
Whether prototyping your own loudspeakers or working to a design from
Hi-Fii World {such as the excellent KLS3) we will produce a bespoke kit to
our specification. No prior woodwork experience is needed to build the
Iit uncﬁ;cchieve a professional result, with biscuit jointing used to ensure
rfect alignment of panels. Cabinets are dry assembled and sanded
g:fore despatch. Kits are normally supplied in 25mm unfinished MDF
ready for you or rI;our local sprayshop to paint or lacquer, but any finish

|
is available and the use of mouldings ensures that the finished arhcle
looks like a desirable piece of furniture.

Still not sure about producing the finish you wont2. O.K. We'll assemble
and finish the kit for you to your specification.

Incidentally, a pair of KLS3's will soon be on demonstration by
appointment, so if you live within siriking distance give me a call.

Now how about a cabinet to hold all your C.D.’s, in the same style as
your speakers, maybe hand dragged or sponged to match your decor.

20 Bit Colinear DAC @ 24 Bit Floating Point Digital Filtering We SPeciolisr ig the prt?dudi'c;‘n of'hcobineﬂv and do not '_*I'Ierzge ot
Full Kits ® Sync-Lock for Zero Jitter @ Precision Case e U i iy -
Modular @ Silver Wired/Soldered @ Audiophile Components

For further details write to David Barfield, AUDIOCAB, 9

Skew Bridge Close, Wootton Bassett, Swindon, Wilts. SN4
For details of this and other kit/built products, send A4 SAE to. 7DW or phone him on 0793 848437

AUDIO TECHNOLOGY LTD, PO Box 147, BEDFORD, MK41 8PR

. . i ' @ AC — ]
Cricklewood Electronics Ltd Il SQWTER 3 ig
You don't have to spend a fortune on High Qualfty Vaives.  150pF 400V 5 4mF 160V 85 i t» TRANSFORMERS ;j;‘ | '
Owr valves are manufactured lo a very Nigh slandard and ~ 220pF 400V 50 10f BV
compars favourably to brand names casting much more, 330pF 400V 50 2nf v 85 © - A
S o 4708F 0N 65 47nnf 16V 100 Sowter Transformers have been used by the Professional Audio
Wﬁmﬂ%ﬂeﬁm - o80pF 40OV 60 Market throughout the world for at least the last twenty - five
£0C82 450 G 750 High quality 400 Axial Polyestor capacitor ey suitabe fo years.
ECC83 450 6L6G 650 raplacing these in vatve & other) ames. Toksraace +- 1%
E[; ;g ey L :";n; :558 %:F ;g Using modern technology and Computer Aided Design we are
220F 50 150F 75 now able to offer a complete design and manufacture service.
P&P £3.50 +VAT up to 6 valves 3.3F 0 22f 8
470F £ 3300F 100 h
Supersoand Axial Polyprogylens Capacitors 10nF 65 4700 100 Our current lists show a range of over 50 output, 70 power
* Extremely low distortion 150F 85 680nF 125
* Deaied soust propertes ol B W 1% transformers and nearly 30 chokes.
* High purity tinned copper leads 330F 65 150F 200 CA. SOWT
* Tight wound thick dhelectric for  resonance efimination. ~ 47oF 85 220F 255 PO goﬁ;( 3(? I EBhL?;_,D €
«Low disaton actr = O o s SENDS. A E.FORDETAILS
* All units proof vortage tested at Hifi Cable Tel: 0473 252794. Fax: 0473 236188 8o Lo = o
150% rated voltage for 15 mins 518 Heavy Duty Utrasupple Neoprene Oxygen tree singie
scroened cablg 6 5mm 0D, 2040.4mm £1.25 per metre
Price £ I5%  Red® Biue marked Fig § cabls. High densty brad stereo
Tol+- 5% 250 400v screened 4mmx 2 00 £1.25 per metre : ]
100nF 085 100 ZM 79stand Fg B speaker cable | 116G
200F 085 100 Wite v Dk mark 25A X 025 er mete 4 O WT E R Il
4700F 085 100 2169 169 stand g speaercabe, Transparent, Square & '
1uF 100 125 around profike £1.25 per metre TRANSFORMERS
2 1.3 150 —
3u3 150 178 Gold plated Low cost RCA Phono plugs & leads . -
47 175 200 PPG2  pair qoid pated phono plugs with speng cadle sran relef. Sowter Transformers have been used by the Professional Audio
6uB 225 250 Forcableszes upt0 5.8mM 00 ... £1.65 per pai S t twenty - five
e 0 B e B Market throughout the world for at least the last twenty
15 40 450 LPPX  Low cost phond ead with 2 gokd pated phono plugs years.
2 6.2 6.95 moulded on each end of 1.2 metres stereo screen cabe...................
Bu 625 6.95 [ £125 4 q .
S 1000 W0 1PV ssadowdaSMcade...... Ony..... 2% Using modern technology and Computer Aided Design we are
5 1500 1700 LPPG High quaty dmm red & b maried steren screened cabe now able to offer a complete design and manufacture service.
100u 19.00 200 800mm long with 2 god plted phone plugs each end .. Only... £3.95
125 20,00 200
PEP £2.50 +VAT , p:_‘:,:::’:ﬁz,ﬂz : ::'::mm- Our current lists show a range of over 50 output, 70 power
%[&meﬂmsmm 0901 TOIOEANEE 4 gy o s 5 e e 20 transformers and nearly 30 chokes.
: . Cricklewood Electronics Ltd
oW s P”; " o P"gs' 40 Cricklewosd Broadway London NW2 36T E.A. SOWTERLTD
i 9 Tel: 081 452 0161, 081 450 0995 Fax: 081 208 1441 P.O. BOX 38, Ipswich IP1 2EL
e . o Bt % ' SEND S. A. E. FOR DETAILS
W V50 2wF BN S o: m |.n) Tel: 0473 252794. Fax: 0473 236188 A ~




KIT NEWS

NEW SERVICES FROM GT
AUDIO

GT Audio have recently discovered a new
range of capacitors which are particularly
suitable for Quad I valve amplifiers. They
are available separately or can be
incorporated into GT Audio's restoration
service. Also new from GT is a 4mm
socket and plug suitable for amplifiers,
made from silver plated copper. 4mm
sockets are available for £2 each and the
matching plugs cost £2.50.

Because of the difficulty finding original
Philips ECG 8417 output valves for
Quicksitver monoblocks, GT Audio have
developed a conversion which allows the
reliable and more available 6550 output
valve to be used instead. GT claim that
this not only makes the amplifier more
reliable, but also improves sound quality.
The price for the modification, including
valves, is £275.

GT Audio are also offering an upgrade
service for Audio Research SPé/8/9/10
preamplifiers. Prices start at £100.

Al labour carried out during
restoration and parts purchased from GT
Audio (except valves) are covered by a
full 2 year warranty.

GT Audio

5 Upper Road,
Higher Denham,
Bucks, UB9 SE)
Tel: 01895 833099

SINGLE-ENDED HEADPHONE
AMPLIFIER FROM HART

New from Hart is a high quality single-
ended headphone amplifier, the Chiara.
Available as a kit, it comes complete with
a printed circuit board which takes all
components in order to make
construction precise and easy. High quality
audio grade components such as an Alps
volume control are included. The Chiara
has a signal link through to enable it to be
connected between pre/power amplifier
or to a tape monitor circuit.

The Chiara has two outputs suitable
for headphones with an impedance
greater than 30Q. In addition there is a
high level output, which can be used to
drive long cable runs to a remote power
amplifier for example, and a passive
output. Both are controlled by the Alps
volume control.

A complete kit of parts including
casework is available for £109.50.

Hart Electronic Kits
Penylan Mill,
Owestry,

Shropshire. SY 10 9AF
Tel: 01691 652894

HLLEI WORI D SUPPLEMENT

NEW SPEAKER KITS FROM
FOCAL

Falcon Acoustics have just announced a
new range of Focal loudspeaker kits.
There are eight to choose from, ranging
from centre channel ‘speakers to a three
way floorstander using a 10" bass unit.
The range includes several designs using
Focal's polyglass and polykevlar drivers,
and all are high sensitivity designs making
them especially suitable for low power
solid state and valve amplifiers.

Once you have built your own
loudspeaker, Falcon can also supply the
IMP loudspeaker measurement system
reviewed in the February ‘95 Supplement.
For further details contact:

Falcon Acoustics
Tabor House,
Norwich Road,
Mulbarton,
Norfolk. NRi4 8)T
Tel: 01508 578272

MORE ISSUES FROM GLASS
AUDIO

Glass Audio, the American magazine
aimed at tube enthusiasts, is about to
increase frequency from quarterly to
every other month. For further
information about Glass Audio and other
Audio Amateur publications, contact:

Audio Amateur Publications
P. O. Box 576,

305 Union Street,
Peterborough,
NH03458-0576

USA

Tel: (603) 924 9464
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WILMSLOW MAKE CABINETS
AVAILABLE FOR KEF’S
CONSTRUCTOR SERIES
Wilmslow have a number of new
products that will be of interest to the
DIY enthusiast. Firstly there is a range of
flat pack cabinets under development for
the recently launched KEF Constructor
Series. Wilmslow can also supply drivers,
crossover and any other components
necessary to complete the kits.

Wilmslow Audio are also stocking the
new D2905/9300 tweeter from
Scanspeak. This new textile dome HF unit
reaches 30kHz, giving it a very smooth
response within the audio band.
Sensitivity is a healthy 90dB and
impedance a nominal 8Q. The
[D2905/9300 retail at £59.50 each.

Wilmslow Audio
Wellington Close,
Parkgate Trading Estate,
Knutsford,

Cheshire. WAI16 8DX
Tel: 0565 650605

SOLID STATE REPLACEMENT
FOR VALVE RECTIFIERS

RATA have introduced a solid state plug-
in rectifier to replace GZ34 and GZ32
rectifier valves. The rectifier is mounted
on an octal valve plug, so can be simply
plugged in. In some cases it will be
necessary to alter the HT dropper
resistor to re-adjust for optimum working,
RATA are able to advise on this.

RATA

Edge Bank House
Skelsmergh,

Kendal,

Westmoriand. LA8 9AS
Tel: 0539 823247
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WORLD AUDIO DESIGN HDA KLSS

- KLS5HDA
TRANSMISSION LINE
MONITOR

LOUDSPEAKER

Dominic Baker takes up his saw to build these High Definition Aerogel

transmission line monitor loudspeakers.

o date, we've produced four High Definition Aerogel (HDA) drivers  known for their deep, powerful bass
I loudspeaker designs in the pages  to make an appearance, in tnis compact  and the way they grip a room, filling it
of the DIY Supplement, the most  standmounting transmission line witn a full scale performance. But they
recent two using Audax’s Carbon Fibre  monitor. have their downsides too, notably the
drive units. Now it's time for Audax's Transmussion line loudspeakers are difficulty of tuning the line, which

n APRIL 1995 HI-FI WORLD SUPPLEMENT



WORLD AUDIO DESIGN HDA KLSS

appears to be one of the blackest of
arts.

Until recently we hadn't considered
attempting such a design, but reviewing
the book Quick & Easy Transmission
Line Speaker Design by Larry Sharp, and
a lengthy conversation with john Wright
of TDL, a leading expert in transmission
line loudspeaker design, prompted us to
have a go.

The first cabinet worked very well,
better than I'd hoped for at a first
attempt. Bass was deep and powerful,
but could become a bit monotonous.

Shifting the internal baffles around gave
me an idea of which way | needed to go
to improve the bass quality, and the
second prototypes were built. These
were a great improvement, giving just
about exactly the bass quality | wanted.
It was still as deep, but the upper bass
was faster and played tunes better,
giving them a far more lively balance.

A couple more prototypes saw
KLS5 quickly progress to its final form,
thanks to our Hewlett-Packard
HP3561 A FFT analyser and an accurate
measuring microphone.

One great thing about a
transmission line loudspeaker is that
once the cabinet dimensions have been
optimised and fixed, it can be subtly
tuned to give the bass quality you want
in your room, just by altering the
amount and density of long hair wool in
the line. This makes Transmission Line
loudspeakers extremely versatile for
home constructors, which combined
with their superb subjective
performance, is why they're becoming
increasingly popular once again.

TL DESIGN

A practical Transmission Line (TL) has
two main effects that are advantageous to
loudspeaker design. Firstly, the sound
venting from the end of a quarter-
wavelength transmission line is 90° out of
phase with the signal from the back of the
cone which drives the line, which itself is
180° out of phase with front radiation.
This ensures that radiation at lower
frequencies is progressively moving into
phase and will add, rather than subtract.
to the forward response.

Also, a practical transmission line
loudspeaker is lined with acoustic feft and
wool, so that the majority of upper bass
and midrange energy is absorbed before it
reaches the end of the line and the
outside world. Lower bass energy gets
through, making low bass apparent. In
electrical engineering terms, a transmission
line port is a low pass filter with a 270°+
phase shift.

One problem with a transmission line
loudspeaker is its low efficiency. To
overcome this, we have used the latest
high tech. High Definition Aerogel (HDA)
drivers from Audax, which have a super
light cone and a powerful magnet to give
them high sensitivity. Another area where
TL loudspeakers receive criticism is
midrange colouration. To overcome this
we used a number of sensible design
features. If the line is made exactly 1/4
wavelength, it tends to act like a tuned
pipe which introduces colouration. Making
the line slightly shorter (my thanks to john
Wright of TDL for this valuable tip)
reduces this colouration without adversely
affecting bass quality.

In TL loudspeakers where the line is
folded quickly behind the cone, the
strongly reflected sound wave from the
cabinet wall can give a ‘clatter’ in the
midrange. For this reason, the rear wall of
the cabinet was kept as far back as
possible, and fitted with a generous

covering of soft, absorbent carpet feft.

Of course, on top of all this, KLS5
uses a super high quality Audax HDA
driver, which is exceptionally clean and
clear in the midrange to start with. So this
area of concem was quickly eliminated.

One thing about a transmission line
‘speaker that particularly appealed to us
was the highly damped impedance peak.
Normally you see impedance rise strongly
in the bass, but with a transmission line
‘speaker impedance is very smooth,
something that is important for owners of
low or zero feedback amplifiers which are
adversely affected by impedance
variations. Our smooth impedance curve
proves true transmission-line behaviour in
KLSS.

So, with a sensible design approach
and modem, super quality drive units,
KLS5 manages to control or eliminate
many of the problems normally associated
with TL loudspeakers, and retain its
advantages.

THE DRIVE
UNITS

The TW025MO tweeter used in KLS5 is
very similar to the M1 version used in
KLS3 and KLS4. It uses a 25mm soft fabric
dome which gives it a sweet and open
sound. It is more flexible for two way
designs though, as it goes lower before
rolling off.

The bass unit is a 6.5inch High
Definition Aerogel (HDA) unit. HDA is
made from a controlled matrix of acrylic
polymer gel in which an optimised
proportion of Carbon and Kevlar fibres
are embedded. This makes it extremely
light and stiff, as well as giving it high
intemal damping.

HI-FI WORLD SUPPLEMENT
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Hart Audia Kits and factary assembled units use the very best
avdiaphile companents in circuit designs by the renawned John
Linsley Hood ta give you unbeatoble performance and
unbelievable volue for maney. We have always led the field for
easy hame canstructian ta professianal standards, even in the
sixties we were using easily assembled printed circuits when
Heathkit in America were still using tagboardsl. Many years af
experience and innavatian, gaing back ta the early Dinsdale and
Bailey classics gives us incomparable design expertise in the
neoc]s/ of the home canstructor. The current range of Hart kifs is
designed 1o give yau the important care camponents of o system
as a matching ensemble of audia excellence

1100 Serias. LHBOW “"Audio Design™ Mosfet Power
Amplifier.

Anather masterpiece fram the drawing board of John Linsley

Haad and anather appartunity ta give a system mega sound
performance for anly a few hundred paunds cast. A hast of
advanced feclures, in the hands of the skilled designer, give this
amplifier o performance thot really is anly equalled, nat
exceeded, gye the 4 or 5 figure price togged exatica.

As always with o HART kit you have the pleasure of building
selected, state of the art equipment, olfied ta the knawledge that
your maney has all been spent an quality campanents, yau save
all the casts of building and testing, plus the dealers margin an
tap of these by daing it yaurself].

To give an idea of the measures taken ta achieve ultimate quality
anjlineari!y in this amplifier each of the four autput devices is
anly called upon to wark ot ane NINETY-SIXTH part of its ultimote
power rating.

We are proud ta offer this latest John Linsley Hood masterpiece,
the flagship of aur range, which we believe is ruly the ultimate
design for the perfectionist, combining as it does the best circuit
design, the best engineering and the best camponents, surely the
anly recipe for REAL sound fidelity. The HART KIT cancept alsa
makes it possible ta build an amplifier with the facilities YOU want
and we affer na less than three variatians with aptians on the
basic theme to suit your needs. One of these versians will, we feel
sure, cater far your requirements. Shauld yaur requirements
change ot a later date then upgrades ar alteration to a different
versian are na prablem, try £‘?ng that to your High St store
amplifier!.

The Standard versian has a passive input selector circuit with Alps
Precision Law-naise valume and bolance cantrals, switchable CD,
Tuner and Pre-amp inputs and an aptianal stereo bargraph autput
level display. The 'Slave’ versian has stereo pawer amplifiers and
standard pawer supply. The 'Manabloc’ versian again has the
standard power suppé but since it is anly driving ane power
amplifier higher than normal autput power is acf{av with tatal
channel separatian. The slave and manabloc versians enable very
sophisticated bi-amping and active crossaver systems fa be
constructed.

K1100 Complete STANDARD Amplifier Kit, twa power amplifier
channels and ane power supply module, direct input passive
signol selector stage, Canstruction Manual and RLH1 T Reprint.
SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY
£395.21

AT100 Factary Assembled .............................. . £499.21

K1100S Camplete SLAVE Amplifier Kit, as above byt without
possive input stage.

SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY
£333.62

A1100SC Factory Assembled .............................. £422.62

K1100M Camplete MONOBLOC Amplifier Kit, consists of all
parts for ane pawer amplifier

channel and ane power supply module and all chassis ports.
SPECIAL DISCOUNT PRICE FOR COMPLETE KIT IS ONLY
£261.20

A1100M Factary Assembled ... .. £329.20

All HART kits are designed for easy hame construction fa the very
highest standards, and can be built by anyane of average
manual ability. If you are still nat canvinced how easy it is to
build it yaurself with a HART kit you can arder the Instruction
Manuaf'a read far yaurself anJv‘:e will refund the cost when you
buy yaur kifl.

MAINS LEADS AND ACCESSORIES

We keep a large range of IEC cordsets and distribution
sockets for your HiFi setup. Send for aut lists for full
details.

HART AUDIO CABLES

The HART range of cobles has been chasen to
satisfy the most fastidious audiaphile taste
ot extremely competitive price levels.
This is possible because we buy

large quantities for aur export

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

customers all aver the Warld. All are priced per metre. We will cut
ta any length you require.

780911 Super Low-Naise Signal Cable. Single care dauble
screened Audiophile signol cable. Features Lineor crystal axygen
free high purity copper construction with foamed polyethylene
insulotion. Screening is by a clase lapped screen with canductive
thermoplastic sheathing. Overoll cavered with blue soft matt finish
PVC. Dia. 6mm. Core ta screen Capocitance 110pf/m
Por Metre ..o £3.98

780-803 Speaker Cable. 322 strands 0. 1mm oxygen free capper.
Flot Twin. Recammended up to 40W/mirs. Tested and appraved
by Jahn Linsley Hoad. Mrr...£8.42

780804 Giant Speaker Cable. 511/0.1. Up ta
8OW/10mhrs ..o

SOLDERING

The size of modern components makes the right saldering equip-
ment essential for good resulls. Everything we affer we actuolly use
in aur warkshops! See aur Lists for the full range.

845-820 X5240 ANTEX 240v 25w Soldering Iran. This is the ideal
Multipurpose iran as the bit is designed ta tatally surraund the
element giving the best heoter transfer. This excellent design alsa
means that althaugh it is small and handy enaugh for modern
companents ifs heating capoci?/ is befter than larger irans of
canventional canstruction. Exceflent Volve. ............... £9.93

845-080 ST4 Lightweight Soldering Iron Stand. This has pravisian
far the classic c]zmp sponge for bit wiping. ...................

HART SUPER AUDIOGRADE SILVER SOLDER

Hart Super Audiograde Silver Solder has been specially formulated
for the seriaus audiophile. Not anly does it give beautiful easy-to-
make jaints but it is des 'gned to melt of normal soldering tempero-
tures avoiding the possibility of thermal damage to comp or
the need for special high temperature irans. A very low residue flux
makes perfect jaints easy but eliminates the need far board cleaning
after assembly.

845007 3 mtrs 22SWG in Hart Mini Tube. ............... £3.90
845.008 100g. Reel Special Valve Grade, 20swg. .. .£12.90
845009 100g. Precision PCB Grode, 22swg. .......... £14.75

845-110 100g Reel Superfine 24swg for ultra precise cantrol and
easy working. .......... £21.45

PRINTED CIRCUIT BOARD SOLDERING PRACTICE KIT

Unsure whether you can canstruct a HART kif?, this is yaur chance
ta tryl. Yaur HART Printed Circuit Baard Soldering Practice Kit
cames with a range of modern campanents, a %ical Hart quality
PCB, a roll of the carrect grade of solder and Full instructions. It
enables the enthusiast wha is uncertain of his, or indeed her, ability
fo put together and salder a printed circuit ta try their hand at
minimum cast. The instructians explain the right technique and

vide even an absolute beginner through the seemingly daunting,
gu' in fact very simple, art of making a good soldered joint.
Excellent value for maney atanly. .......................c........
£4.99

Super Versian with Hart Silver Salder ..
ALPS PRECISION LOW-NOISE STEREO POTS

Naw yau can throw aut thase naisy illmatched carbon pots and
replace with the real hidi components only used selectively in the
very top flight of World class amplifiers. The impravement in
frack occuracy and matching really is incredible giving batter
tonal balance between channels and rock solid image stability.

On the matarised versions the Sv DC drive motor is led to

HC80 Replacement Cassette Head.

The excellent performance of modern cassefte recarders depends
tatally an the quality of the R/P head. Even the slﬂgh'esl amaunt
of wear can impoir the freq resp and distartian levels.
Our HCBO is a tap quality head fram ane of the foremast
manufocturers in Japan. It is ecsily fitted ta mast stondard stereo
recorders [except Sony) and will transform the perfarmance aver
a warn head. Only the foct that we buy these in vast quantities
enables us ta affer them o the amazing price of only £11.70
eoch or 2 for £17.60.

SPECIAL OFFER

PRECISION Triple Purpose TEST CASSETTE TC1DD.

Are you sure your lape recorder is set up ta give its besi? Our
lotest riple purpase lest cossette checks the three mast impartant
tape paramelers withaut test equipment. Ideal when fitting new
heods.

A prafessional quality, digitally mostered test tope ot a price
anyone can affard.

Test Cassette TCI1DD ... Our price anly £10.99.

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

"THE ART OF LINEAR ELECTRONICS."

J.L.Linsley Hood.

Just Oull Hat Off the Press, the definitive electranics and audio
book by the renawned Jahn Linsley Hood. This 300+ page book
will give you an unpoaralleled insight into the warkings of ol
types of valve and salid state audia circuits. learn how 1o read
circuit diograms and understand amplifiers and how they are
designed fa give the best saund. The virtues and vices of possive
and active components are examined and there are separate
sections covering power supplies and the sources of naise and
hum. As ane would expect from this writer the history and
derivation of audio amplifier circuitry have an entire chapter, as
does test and equip . Copiausly ifl d this
book is incredible value for the omaunt of information it contains
on the much neglected field of linear, as apposed ta digital,
electronics. Indeed it must be destined ta become the stondard
reference for all who work, ar are interested in, this field.
SPECIAL OFFER. With each book purchased you may request
a FREE extended index, written by the Authar, exclusively Zom
HART.

0780608684, ... . £16.95

Dan't forget mast of aur kits have reprints of articles by John
Linsley Hood that you can purchase separately.

"THE LOUDSPEAKER DESIGN COOKBOOK" Vance
Dickasan. (4th Edn.)

All the infarmatian you need to build the laudspeaker system you
have always wanted but cauld nat offord. Easy woys to pick the
exact box size, the ideal drivers, and the carrect way ta feed the
music ta yaur new super loudspeaker system. Over 140 pages
pocked with important design dato.

1991. 152 Pages.

0962419176 ...... ... £22.95

"THE ART OF SOLDERING
R. Brewster.

Absalutely essential reading for anyone wha ever picks up a
saldering iran. Written fram knawledge gained in a lifetime in
the field, this is the first book ever solely devated to this essential
and neglected skill for olf electranic enthusiasts. Cavers
everything from the carrect chaice of soldering iran and solder ta
the carrect procedures ta follow with many iflustrations and
practical exercises.

085935324-3. ..

Classics from the Goldew 4z

"THE WILLIAMSON AMPLIFIER.”

D.T.N.Williamsan.

In April 1947, Williamson's power amplifier, using excelfent-
quality push/pull autput valves, a special output ransformer,
and a highly filtered power supply, became an avernight
success. The authar tokes the reader deep inta his design

2 W

the narmal control shakt with a Frictian clutch sa thot the cantral
can be ap d h lectrically.

Our prices represent such super valve for pots of this quality due
ta large purchases for aur awn kits.

MANUAL POTENTIOMETERS

2-Gang 100K Lin
2Gang 10K, 50K ar 100K log .
2.Gang 10K Special Balance, zera crasstolk and
zera centre lass ........................

MOTORISED POTENTIOMETERS

2-Gang 20K log Valume Cantral .............................. £26.20
2Gang 10K RD Special Bolance, zera crasstalk and less than
10% lass in centre

(=D T l1) oo O rrereron  crcrcoreroror R e tercn o

co , affering practicol advise an haw to build the
units plus concise instructians an setting up the new
amp. A cult classic

1947, Reprinted 1990. 40 Pages.
0962419184 ................ - .. £6.95

LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION. G.A.Briggs This easy-toread classic, last
revised in 1949, introduces the reader ta canceps such as
impedance, phons and decibels, frequency response, reponse
curves, valume and watts, resanance and vibratian, cabinets
and boffles, harns, room acaustics, transients, crassovers,
negative feedback, Doppler and phase effects, and much mare.
A pravocative survey of the right questians about saund
reproductian,

1949 Reprinted 1990. 88 Pages.
09624-1913-3

... £8.95

IRCs if you want o list sent surface post, ar 5 for Airmail. Orderin
services. Payment by cheque, cash ar credit card. A teleph
Please add port cast of carrioge and insurance as follows:
Courier, next working day £10. OVERSEAS - Plea

Send or phane for yaur capy of aur FREE list of these and many ather Kits & Camponents. Enquires fram Overseas cusiomers are equally welcame, but PLEASE send 2
g is easy. Just write or telephane yaur requirements ta somple the friendly and efficient HART
aned arder with your credit card number will ge! your arder an its way 1o yau THAT DAY.

se see the ordering information with our lists,

QUALITY

AUDIO KITS

24hrs. SALES LINE | ALL PRICES

INCLUDE

0691) 652894

UK/ EC VAT

INLAND Orders up to £20 - £1.50, Order over £20 - £3.50. Express )
wEQ

<




WORLD AUDIO DESIGN HDA KLSS5

THE CROSSOVER
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Because of the way the KLSS's
transmission line has to be fitted into the
compact cabinet, the tweeter is mounted
below the main Aerogel bass/mid dniver.
In this situation, it's normally necessary to
‘lobe’ the loudspeakers output towards
the listener, otherwise a large proportion
of the output from the tweeter would be
firing at the floor or the ceiling. This is
possible using third order filters, which
although more complex, have other
advantages. These include a faster roll-off

rate which improves power handling as
well a giving less ‘overlap’ between the
two units, which can cause phase
cancellations through the vertical axis.

The third order section for the treble
arm of the crossover comprises a
capacitor-inductor-capacitor circuit (Cl-
L1-C2), the values selected to provide a
smooth response with the -3dB crossover
point being 2kHz. Because the tweeter is
slightly more sensitive, resistor Rl is used
to attenuate it down to match the

midrange output from the bass/mid
dnriver. R2 is connected in parallel across
the dniver terminals to damp the
impedance curve through the midrange,
and provide a smooth and
predominantly resistive load that makes
them exceptionally easy for all amplfiers
to drive, including low power,
feedbackless, single-ended designs.

The crossover for the bass/mid unit
again makes use of the parallel
connected 22 resistor to damp
impedance rise caused by the voice coil
inductance.

A near field plot shows good integration
between the HDA mid-range and fabric
dome tweeter.

Frequency Response

500Hz 10kHz

Tweeter
input

- {

+

R2

TWO025M0

22Q 5W

L2
I~ 7 '1.1mil-‘|
|
Bass/mid |
input

+
R3

HM170Z0

N 22Q 5W
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DIY Loudspeaker Design Unit 6

& Construction \ _ Walterside Mill

. ~o Waterside Macclesfield
0 Everything you need to build High ale'S".é Cae
{ Chesire SK11 7HG
T s e oon o . Quality loudspeakers, be they for

“ o e ; High Fidelity reproduction or for Tt 0625 500507
e ety s iy o Professional P.A applications rax 0625 500508

overnight:£6.00 - please siate at time of order

Speaker Kits

Jaguar Standard Kit £23!‘3[.‘”

This kit contairs everyhting you need to build the speakers
except the cabinets

2 x RCF L5/090 Bass mid drivers, 2 x RCF TWT/E Titanum
dome Tweeters, assembled Bi-wired crossovers, 2 x F 469
F Bi-wi'e eonnecton panels, | metre A101 wadding, 6 x FT
57 Fo damping panels, 2 x reflex tubes, 8 x Grill studs,
Speaker cloth. Full set of instructions and plans.

Deluxe Kit £31 5pr
Deflex panels and Magnapads from

As :bcve but inciudes cabinet kits machined from 25mm Spectra Dynamics are an important feature to some of
MDF fully rebated tor ease of construction. DTM1 MONITOR our kits. These revolutionary products tn loucspeaker

£ 2 This speaker combines the latest of the new technologies from Morel and technology are a vast leap forward over the use of
. Spectra Dynamics. Available only as a Deluxe kit and contains everythin other damping materials and contribute greatly to the
Tornado Standard Kit ; 5pr B 0 o V pasg

you will require to build a superb set o* monitors. delivery. £7 95
standard panel n each

oon

/

f

“PANELS

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

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

Deluxe Kit 385pr /
As above but includes cabinet kits machined from 25 mm

\
MDF fulty rebated for ease of construction. £ ]
oo 2615, =195

10" Precision Devices Bass dnver coupled with a 1" pair
comprezsion diiver and CD horn with a high quality passive

crossover and Deflex panels. This speaker has uitimate ;.
speed for precise reproductionof all types of music BOSS MON'TAU {
Trapezaida' cabinet.

A small infinite baffle trapezoidal cabinet with a top mounted MOREL
D A £ 7 4 5 neodiniyum dome tweeter and 5* bass mid unit. This Speaker has amazing
H P 1 0 pr Imaging and should be placed close to the wall to achieve optimum resuits

1
8

As abowve but with homn loaded cabinet for ultra low bass
reproduction which leaves nothing to the imagination q
Cabinets come assembled due to the complexity of the Stockists of

design * ALTAI « ALTEC LANSING » AUDAX * BAD -

B 0 « CELESTION - DESIGN REFERENCE + EMINENCE e
101 MONITOR 24 Pr' . KEF + MACROM » MOREL » MOTOROLA -

This speaker is well known to all. It uses KEF drive units

B101 B ard T27 A combined in a small infintte baffle ° PRECISION DEVICES - RCF « RCL - SEAS »
cabinet of only 7 Lires with a high quality crossover * SPECTRA DYNAMICS « VOLT »

incorporating elactronic protection S-stop. this is one of the
best near field monitors available built in 25mm MDF

All prices include V.A.T




WORLD AUDIO DESIGN HDA KLSS
CONSTRUCTION

Building the KLS5s is fairly straight strongly with just Evostick Resin Wood otherwise pass back through the driver.
forward, as can be seen from the diagram  glue, but can be pinned or screwed The transmission line needs to be filled
below. | recommend you build them up together to hold the panels true. quite heavily with long hair wool, around
on one side, leaving the back off to allow The surface directly behind the bass 250gm teased out and graduated so that
them to be lined with carpet felt and unit and all of the surfaces in the top it's most dense behind the driver and
stuffed with long hair wool easily. The chamber should be lined with carpet felt tapers out towards the end of the line.
wood is thick enough to hold together to absorb reflections that would
, g I
RIGHT SPEAKER 18 300
2147 1 1 '
| 90 290
l
| 150
100 |
277
400
230 1
400 @74 150 ‘
\Y |
132 1
200 |
FRONT |
/ )
O |
P 1
&
U <
18
200 300 i
LEFT SPEAKER 18 300

2147
90

100

290

400
230
400

Q74 z/

132

FRONT

200

300

The loudspeakers are handed for improved imaging qualities.
When listening, the tweeters should be on the inside edges.
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WOLLATON
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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
L 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

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.

H * Note that the chassis wire is excellent for loudspeakers internal

WOLLATON AUDIO - TEL/FAX: 0602 284147

e — . e

Get on our List -
L]
1o gel doser 1o this kst

* MIT MultiCap ¢ Wonder Cap « Kimber Kap ¢ Solo « Hovland MusiCap * Solen « Siemens
¢ Wima ¢ Holco ¢ Rel-Cap ¢ Draloric s IRC Allen-Bradiey « Jensen ¢ Resista « Vishay ¢ Milis
* Caddock « Matsushita s TKD « Noble « Cardas « Kimber Kable ¢ van den Hul « Discovery
* Audioquest « MIT « Alps « Bourns ¢ Shalico s Elma ¢ Electroswitch ¢ Nichicon s Gold Aero
* RAM « Mallory « Panasonic HFQ ¢ Nichicon ¢ Elna « N.O.S. « Ruby Tubes ¢ UttraAnalog
* Burr-Brown « Crystal « Linear Technology « Analog Devices * Edison Price « Motorola * UCC
* International Rectifier » Hitachi ¢ MagneQuest * Sonic Frontiers « Peart » Tube Sockets
* WBT « Neutrik » Sound Coat * Curcio Audio Engineering * Assemblage and other kits

And it's growing and growing. To order The Parts Connection 1995 Catalog & Resource
Guide, send £7 and mailing information. You'll also receive a Discount Coupon worth $10

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

“or $10 US, or credit card information

THE PARTS
CONNECTION®

A OIVIBION DF BONIC PRONTIRG NG

2790 Brighton Road, Qakville
Ontano, Canada L6H 5T4

Toll Free Order Line 1-800-769-0747
(U.S. & Canada only)

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

tcatalogue discounts are in US Dollars ’

sjs electroacoustics
Wew fon ‘95: -cyiite.

valoe phons stage kit

We are proud to announce our new Interstage coupting transformers. These carefully
designed and bullt products are in responce to requests from our customers for quality
transformers with which to drive output valves. The transformers have a wide flat
frequency response and excelient sonic characteristics. The two initiaf designs have been
based around using the following valve types for drivers: 5687, E182CC, 417A, paraliel
ECC82. Designed around a 15mA primary current, approx 3K5 anode impedence and
slight step up ratios, they can be used with a large range of output valves, including: 211,
845, 3008, 6080, 2A3 etc. We currently have available:

it101 1:1.5 ratio for SE output €158 per pair
it102 1:1 ratio for SE output £148 per pair
it201 1:1.54+ 1.5for PP output  £168 per pair
it202 1:1 + 1 for PP output £159per pair

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

Single Ended Output Transformers
type primary Z max dc max power suggested valve type  price (inc)
se107 2K5 70mA 20W 6080 £48.18

Push Puli Output Transformers

type atoaZ max dc max power suggested valve type  price (inc)
pp 108  3K3 70mA 20W 80 £58.95
pp 108  5KO 100mA 30W 3008 £64.87
pp 110  6KO 70mA 25W 5881 £59.87

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

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

We also supply a full range of quality pants including: Black Gates caps, polypropeiene
power supply caps, Vitamin Q caps, silver wire, resistors, speakers, Alps pots, advice and
lots more......
Finally we will have a valve phono stage kit available for late February, this will be an
excellent MM to line levet phono stage, with optical MC stepup transformers. The tull kit
will include pcb, components, casework, valves and shipping; and wilt sell for only £360
for the mm version.

Export and Trade Enquires welcome.
For turther information and a catalogue send an A4 or A5 SSAE (38p) to:

s]s electroacoustics
Ben-Dor, Lumb Qarr Rd, Holcombe, Bury, BL8 4NN.

Seas Loudspeakers

Lo

Seas P21REX

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

UK. Trade Distribution:

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

Tel: 0923 - 250665 Fax: 0923 - 250188

m APRIL 1995

Hi-FI WORLD SUPPLEMENT




WORLD AUDIO DESIGN HDA KLSS

PARTS LIST

DRIVERS

Tweeter Audax TWO025M0

Bass/mid Audax HM[70Z0

CROSSOVER

Capacitors

Cl 8uF Solen

C2a 6uF 50V Alcap

C2b 4uF Solen

C3 20uF 50V Alcap

Inductors

LI 0.47mH air core
(0.56mm wire for 0.9€2 DCR)

L2 I.ImH air core

(0.7 lmm wire for |.2€2 DCR)
L 0.ImH air core
(0.56mm wire for 0.4€2 DCR)

Resistors

RI 2.2Q 3W WW
R2 220 SW WW
R3 22Q SW WWwW

MEASURED PERFORMANCE

The KLSS5s have a smooth response, shown
in the plot below. There is a slight peak in
the midband around IkHz. but it is narrow
and only peaks by 1dB, so shouldn’t be a
problem in subjective tests. The treble has
been gently rolled off at the top end to
avoid brittleness or harshness with CD
players and give it a sweeter balance.

Bass appears to roll off quite early, but
the transmission line vents backwards so a
lot of its output is lost with the microphone
positioned close to the front of the
‘speaker, where best midrange-treble detail
can be resolved. All the same KLS5,
because of its compact dimensions, doesn't
have earth shattering bass. [t rolls off gently,
so although not strong, will go deep.

One of the great advantages of
transmission line ‘speakers is the highly
damped impedance curve. Impedance varies

HI-FI WORLD SUPPLEMENT

SOUND QUALITY by David Price

If you've ever experienced the Rolling
Stones live and survived, you'll know
what | mean when | say the KLS5s are
exciting to listen to. Indeed, it was the
aforementioned godfathers of rock
that | auditioned them with. ‘Start Me
Up' is a song that spawned a
thousand imitators (Primal Scream,
you know who you are), and with the
KLSSs you can see why - they jumped
into the song with fantastic verve.

These loudspeakers sound highly
involving. They certainly captured
those classic Stones riffs with real
power, projecting Mick'n'Keefs magic
forcibly into the room. Charlie's
rhythms were powered out in a raw
yet couth fashion, wholeheartedly
convincing me it was music | was
listening to, pure and simple.

One of the most pleasing aspects
of KLSS was its cohesiveness. Black
Uhuru's ‘Emotional Slaughter’ proved
that in the face of complex, bass
driven passages, these ‘speakers
remained utterly composed and
together. They image very well toc,
forward and completely out of the
box. Rhythmically, they remind me of
Linn Kans - super fast, with an almost

little across the entire spectrum, giving
them an especially flat impedance curve.
This, along with their higher than average
sensitivity of 88dB makes them an easy

Impedance

0
05 10 20 50 100 Ik 20k

Very flat impedance curve.

load, especially suitable for zero feedback
valve amplifiers. Overall impedance
measures 9.3(2. DB

euphonic portrayal of rhythms - foot-
tapping is compulsory.

The bass on the KLS5 is ultra fast,
well controlled and highly rhythmic.
Although surprisingly well extended
for the ‘speaker’s fairly diminutive
proportions, the bass isn't going to
break windows. Moving the KLS5s
away from the walls out into the
room provided an extra degree of
force in the lower regions. It's often
the other way round, but transmission
line designs drive rooms best when
they've got some room to breathe.

The KLSS's downside is their
fussiness - as they don't suffer fools
gladly, if the partnering equipment is
duff or the recording poor, they won't
equivocate - they'll tell you. This
means you'll need a smooth sounding
front end and amplifier. Don't even
think about cheap CD players! If that
doesn't dissuade you, you might just
find they're an essential purchase.

Drive units available
from World Audio

Design - see page P. 85
in main issue.

\
i
\
|

Frequency Response

Smooth response.
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LANGREX SUPPLIES LTD

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

PHONE
0181684 1166

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

STANDARD TYPES SPECIAL QUALITY TYPES

ECC81 MULLARD & .00 |E88CC - GOLD PIN MULLARD 8.50

ECC82 MULLARD & .00 E188CC - GOLD MULLARD 8.50

ECC88 MULLARD &.00 [ECC81 - M8162 / CV4024 MULLARD 6.50

ECH81 MULLARD 3.00 [gcc8i - 6201 / GOLD PIN MULLARD 8.50

Egtgg mgt&gg 2-50 ECC82 - M8136 / CV4003 MULLARD 6.50
-50 |£cc83 - M8137 / CV4004 BRIMAR 6.50

EF84 MULLARD 7.50 : ﬁ

EL84 MULLARD &.00 AMERICAN TYPES

GZ32 MULLARD 8.50

GZ34 MULLARD 15.00 6L6GC GE | 1250 4550 17.50

6SL7GT BRIMAR 4.50 | 12AX7A GE 7.00| 5501 15.00

S6SN7GT BRIMAR 4.50 | 6146B  GE 15.00

6VSGT BRIMAR 4.25 12BY7AGE 7.00 6LEWGB 8.50

THESE ARE A SELECTION FROM OUR STOCK OF OVER 600 TYPES. PLEASE CALL OR FAX AN IMMEDIATE
QUOTATION ON ANY TYPES NOT LISTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK.
SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPE A SPECIALITY.

OPEN TO CALLERS MON.-RRI. 9AM - 4PM. CLOSED SATURDAY
P&P 1-3 VALVES £2.00, 4-6 VALYES £3.00 17.5% VAT TO TOTAL INC P+P

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

FAX
0181 684 3056

BD ELECTRONICS
9 SCRIPTION GILL, BRANDON, DURHAM, DH7 88Q
TEL/FAX: 0191 3780193

TANGO OUTPUT TRANSFORMERS
(THE HEART OF THE WORLDS BEST AMPLIFIERS)
SECONDARY IMP 4,8,16 OHMS

G ———

MODEL NO. | WATTS P.IMP_| FREQ. RESPONSE | APPLICATION | PRICE_
X-10S  SE 44ow [10K [20Hz - 55KHz -2dB | 211,845, VTAC ﬂs.oof
X275 SE |40W |27K | 15Hz-B0KHz-2dB | 3008,2A3  |678.00
XE6O-2.5SE |30W  |2.5K | 20Hz- 100KHz-2dB | 3008, 2A3 [455.00
X-35P PP |120W |35K | 4Hz- 100KHz-1dB | 3008, KT88  |678.00
IXE 60-5 PP |60W |5K | 4Hz-80KHz-1dB | 6L6GC, KT88  [480.00
|XEGO35PP [6OW [35K |4Hz- 100KHz-TdB | EL34, 6550  [455.00 |
————————— S e RO R —
BLACKGATE CAPACITORS !
[ VALUE | SERIES | APPLICATION | PRICE |
22000F 35V | FK___| PSU TOTAL DISTORTION -150dB OR [ 33560
10000F 63V | FK LESS. COMPARABLE WITH HIGH 137.00
[ 10000uF 100V 'K | PERFORMANCE FILM CAPS 1180.20
47uFx2_ 500V | SKZ | VALVEPSU [52.50 1
100uF X2 500V | SKZ | VALVEPSU | 82.00
2200uf 100V | BGN | VERY LOW ESR, NON POLARISED USE IN 1230.00 |
[4700F 35V | BGN__| PAIRS IN L-CANCEL PAIR CONFIGURATION|110.00
[1000uF 25V | BG NX_| FOR VERY LOW NOISE 22.50
, 680uF 35V [BGNX | POWER SUPPLIES | 2450 |
J&S(NOS 0. Boxes) MISCELLANEQU

(RING FOR AVAILABILITY) -

TYPE | MAKE [ pRICE | | | VALUE __|INFO_ [PRICE
GZ34_| MULLARD | 30.00 | | 10000uF 40V PHILIPS LOW ESRHIGH | 9.90
EL34 | MULLARD 30, 00 | [ 4700uF 40V | RIPPLE CURRENT CAPS | 635 |
[ EB0CC | MULLARD G/PIN| 30.00 | 10000uF 63V PHILIPS COMPUTER 1725

| EBOF | MULLARD G/PIN| 15.00 K 33000uf 63V| GRADE CAPACTORS | 27.85 |
ECCB8 }BRIMAR __|_4.00 || 'NEUTRIK XLR PANEL PLUG 3-WAY G/PLATED PINS [ 275
VV30B | VAIC NEW 300B [264.00 | NEUTRIK UTRIK XLR PANEL SKT 3-WAY G/PLATEDPINS | 420
| NEUTRIK FREE PLUG 3-WAY G/PLATED PINS |- 350
CABLE & SOLDER TERMINALS [ NEUTRIK FREE SOCKET 3-WAY G/PLATED PIN 400

=
19 STRANDED 12AWG Ag PLATED OFC SILVER PLATED MC-OFC (BLACK) 5.50/Ft

I 19 STRANDED 16AWG Ag PLATED OFC ISILVER PLATED MC-OFC (BLACK) | 350mt
| KIMBER AGSS SILVER CABLE 19AWG 199.9999% SILVER TEFLON COATED - NOTHING BETTER 19.00R

INSULATED SOLOER TERMINALS M3 THREAD WITH Tum GOLD PLATED SOLOERPIN | 150 ‘

LARGE RANGE OF NEUTRIK ANO OTHER GOLO PLATED CONNECTORS IN CATALOGUE

5
RING FOR FULL CATALDGUE DF HIGH GRADE AUDID COMPDNENTS, NEUTRIK, DELTRON, LARGE SELECTION OF
GOLD PLATED CONNECTORS XLR, PHOND, 4mm, MULTICONTACT. SEMICONDUCTORS, SOLOER, ETC.

BORBELY AUDIO

is dedicated to supply high quality audio components to th: audio |
amateur conmmunity and to OEM customers.

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

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

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

TANTAL resistors Crossovers for active speakers
Stepped attenuators Power supplies

ALPS, NOBLE, TKD potentiometers POWER AMPLIFIERS KITs:
ROEDERSTEIN/RIFA Electrolytics SERVO-50
ROEDERSTEIN/RIFA /WIMA polyprop. caps DC-50

ELMA Gold plated switches DC-102

RCA and XLR connectors DC-200

Cables, Relays DC protection circuit

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

LOW-COST KITs
TUBE KITs
and many more.

Please send two International Reply Coupons (available at
your post office) for our price list, or DM24 for our complete
KIT info package.

OEM customers please send for quantity quote.

We accept VISA and MC/EUROCARD

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

KNOW YOUR PREAMP

VALVES

Selecting a valve for use in a preamplifier can be a daunting task, especially with so many

to choose from. Andy Grove explains why and where to use nine of the most commonly

After a rather detailed explanation as to
why | had selected a particular valve to
use in a preamp, | was met with a blank
expression and the reply - “the only way
to design an amp is to plug in different
valves and try it". You can do this with
valves - being robust they won't blow up
or burn out and, unlike transistors they
will work under horrendously adverse
conditions. But this isn't any meaningful
way of assessing them. Valves must be
run under correct DC conditions and
within relevant small signal (AC)
conditions before their sonic properties
can be validly assessed. Here's a look at
the role of various common preamp

valves, together with operating conditions.

Before even buying any valves you
need to scan the pages of your data
books to find ones with the ELECTRICAL
characteristics you are looking for. These
comprise DC operating conditions and
AC small signal parameters. My friend
who listened by substitution wasn't
considering either. A valve must be run
within the manufacturer's specified DC
conditions, notably anode volts, heater
volts and, especially, grid bias, this last
parameter intimately affecting AC
performance.

The AC “small signal parameters” are
valid only under the DC conditions, but

available preamplifier tubes.

they are not usually
met in the real
world, because
quite often they
involve running the
valve at its absolute
maximum ratings.
Remember that
manufacturers
would try to make
their valves look as
impressive as
possible in an
attempt to outsell

ANODE FOLLOWER

CATHODE FOLLOWER |

their competitors.
So expect to
“interpret” quoted
AC performance; it

The anode follower circuit arrangement is used where gain is needed

from a stage, such as an active preamplifier, phono stage or the input
stage of a power amp. The cathode follower has a gain of less than I,
but ts high input impedance and low output impedance make it ideal

won't turn out
exactly as specified.

The small signal
parameters for valves are gm -
Transconductance (once called Mutual
Conductance), p (mu) - Amplification
Factor, and ra - Anode Resistance. From
these it is possible to get a good idea of
how the valve will perform. Really p, the
amplification factor, is not strictly
necessary because it is a product of gm
and ra: p = gm x ra. lt is usually included
because it makes life easier by simplifying
some of the equations used to determine

gain etc.
Now we have listed

H H the parameters, what do
H Al H Al they mean? They are really
o g ® . o ¢ L . all about the anode
K'@ @G K@ @G current la, in relation to
the anode voltage Va and
G".. .. K G".. .. K the grid bias voltage Vg:
A" Het A S I) Transconductance, gm,

The valve bases for each valve are shown at the bottom
of each description. They are viewed from beneath.

Key: A - Anode, G - Grid, K - Cathode, H - Heater, Hct
- Heater centre tap, S - Screen

HI-FI WORLD SUPPLEMENT

describes what happens to
la when Va is held
constant and Vg is varied.
2) Anode resistance, ra,
describes what happens to
la when Vg is held
constant and Va is varied

as a low distortion buffer stage.

(note that ra is the valve's internal
resistance, not the anode load,
denoted Ra).

These parameters are used to find a
valve's stage gain. The equation is: A = (u
x Ra)/(ra + Ra) where A is gain and Ra is
the anode load impedance, ra and p are
as before. The anode load Ra could be a
resistor, a transformer (inductive) or
another valve (active load), as in a
cascode stage.

The small signal parameters are AC
parameters. They describe VARIATIONS
in voltage and current and should not be
confused with the valve's DC operating
conditions. Also the words “Small Signal”
are important, this phrase is the electronic
engineer's way of describing the
mathematical term “d" (lower case delta),
a vanishingly small variation. Larger real
world signals can alter parameters gm and
ra, and also that they will continuously
change over the AC cycle. This of course
means that the gain of the valve alters
with the signal. There is a term for this
nonlinearity.
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KNOW YOUR PREAMP VALVES

ECC81/12AT7

ECC82/12AU7

ECC83/12AX7

e

The ECC8I is a double triode on a B9A
base with 12.6V/6.3V series/parallel
heater. It didn't really catch on as an audio
valve, and in the data books it is actually
listed as a VHF type. Its highish mutual
conductance of 5.5mA/V together with its
high amplification factor make it ideal as a
cathode follower or cathode coupled
phase splitter.

The ECC81 has a much higher gm
than an '83 so gains in the region of 40
can be achieved with a single section,
even though it's p is only 55. The '81 will
also work well as a cascode or at low
voltages (Va=75V) and its noise is low.
The lowered anode impedance allows a
better HF response than the ‘83 and
better drive capability. Linearity isn't really
this valve's forté though so 1 wouldn't
recommend it in very high level
applications such as driving power triodes.

The sound quality is like a chrome
plated version of the ECC83, with a
bright, almost metallic upper midrange
and much less of the ‘83s warmth. Some
people like it, | don't. Amplifiers with
ECC8Is include Tube Technology and
Beard.

Equivalents:

[2AT7 - USA, 6201 - USA mil version,
6060 SQ version, B309 - GEC. The
ECC8S is very similar but has a different
pinout.

Characteristics:
p=55, gm=5.5mA/NV, ra= 0k
at Va= 250V, la=|0mA, Vg=-2V

H & A'
0%
K'@ el
Gu‘ “ K'
A" Hct
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The ECCB82 is again a double triode with
series/parallel heaters and a B9A base. In
fact the ECC81, ECC82 and ECC83 are
all exactly the same valve, but with varying
electrode spacing and grid pitch to
achieve the different characteristics. The
ECC82 is intended as a ‘ow impedance
driver valve. Gains of around 12 are
typical for a single stage, but more can
usually be squeezed out if needed.

The '82 can deliver quite large
currents at low anode voltages, making it
useful as a cathode follower when a small
amount of power is needed to drive the
output stage. As a simple anode follower
the ‘82 often finds itself as the last stage in
preamps or as a driver for parallel-pair
output stages. It is also sometimes used as
a phase splitter/driver. If used in cathode
coupled configuration, anode resistors
must be adjusted to obtain balance.

Sound quality can vary depending on
which type is used and of course how it is
used. Generally it has quite a dull,
unexciting sound, but this could be
viewed as a lack of colouration. The
ECCB82, like the ECCB83, is used by a lot
of manufacturers, Audio Innovations and
Border Patrol are good examples.

Equivalents:

[2AU7 - USA, 6067 - SQ version, B329 -
GEC, 5814A mil version, 6189W mil
version,

Characteristics:
p=17, gm=22mAN, ra=7.7k
at Va=250V, la=10.5mA, Vg=-8.5V

H e A'
0%
K'® e
@ ® «
A" ¢ Hct

This has to be the most widely used
modem low leve! valve known to man. A
double triode with 12.6V/6.3V
series/parallel heater, B9A base and high
amplification factor make it convenient to
use in a wide variety of applicaticns. Gains
of 60 to 70 in one stage can quite easily
be achieved. This allows one section of an
‘83 to replace a pentode in a lot of
circuits, leaving the other section free for
some ‘other use.

The very high gain of this valve also
makes it ideal for cathode coupled phase
splitters, ensuring accurate balance. The
Mullard 5-20 used one for exactly this
reason. The valve is quite linear, but
because of its high mpedance it doesn't
accept high input/output signal levels. A
good ECC83 has a warm, smoath sound,
really valvey sounding - the Sovtek ones
really excel.

Noise may be a problem in MC stages
because of its rather low gm. | won't
bother listing who uses ECC83s because
there isn't enough room in the magazine!

Equivalents:

7025 - a selected version for audio,
I2AX7-USA, B339-GEC, 6057 - SQ
version and 6L.13 - Mazda. Type 5751 is
similar but not identical, type 6EU7 &
identical electrically, but has a different
pinout.

Characteristics:
p=100, gm=1.6mA/V, ra=62.5k
at Va=250V, la=1.2mA, Vg=-2V

H ]
H‘ Y A
K'® ®Gc
Gu‘ ‘ K'
® o
A" Hct
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ECC88/6D]J8

12AY7 /6072

12BH7/A

The ECCB88 is a double triode on a BY9A
base, with 6.3V only heaters and an
intemal screen. This is a special type of
valve called a “Frame Grid Triode” so
called because the grid is tightly stretched
over a rectangular frame to allow very
close spacing of the electrodes and hence
the high gm.

Most ECCB88s are INCREDIBLY
microphonic! The very close spacing of
anode-grid-cathode also means that the
maximum voltage they can be used at is
very limited or damage may occur.
Standard ECC88s are almost exclusively
used for preamps where they (if you
know the right ones to use to avoid
microphony) are very low noise, suiiable
for MC stages. The Sovtek 6922 however
is useful as a driver valve as it has a higher
voltage rating and anode dissipation.

Sound quality is very variable, some
are horrbly grainy, others mechanical, but
some are crystal clear and smooth. The
Telefunken EB8CC is good, as is the
Sovtek 6922 we use. ECC88s are very
popular in the USA, especally with Audio
Research and Conrad Johnson.

Equivalents:

6922 - mil spec, 6Dj8 - USA and 7308 -
mil spec. The ECCI189 is also very similar
but with a slightly lower anode
impedance.

Characteristics:
p=33, gm=125mA/V, ra=2.65k
at Va=90V, la=15mA, Vg=-1.2V

hoHoa
T
K'®@ ®GC
Gu. . K'
= { ]
A" s
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This valve is similar to the ECC83 and has
the same heaters/pinout. It was intended
as a low noise preamp valve for audio use
and as such it is excellent. its
characteristics are just about ideal for
preamp applicatiors, a gain of around 30
is typical for one stage and with a
reasonably low output impedance.

Microphony on a good example is just
about nonexistent, noise is low but an
ECCB8/6922 will win in the end due to its
“brute force’ gm. It would be sacrilege to
use a |2AY7 as a driver valve, there are
valves which are much better at being
forceful. When used as intended though
this particular valve has a rich, smooth and
open sound which is very hard to beat

The 6072 version is the high
reliability/ruggedised military version and
in My opinion it wins over its commercial
cousin in the sound stakes, being slightly
clearer and more coherent The [2AY7 is
slightly softer and more euphonic. The
only people | know using the 6072/12AY7
are AudioNote and World Audio Design
(in our 300B amplifier). The only problem
with these valves is their price. Although
not stratospheric, they are more
expensive than the plain old ‘83. Stock
levels are high out | wish someone would
start making it again.

Equivalents:
6072 and [2AY7!

Characteristics:

u=40, gm=1.75mANV, ra=22.8k
at Va=250V, la=3mA, Vg=-4V

®C
®

A" Hct

The 12BH7 again has the series/parallel
heaters and basing/pnout of the
ECC81/2/3 type valves. Designed for use
as a vertical deflection amplifier in TVs, its
main application in audio is as a high
powered driver valve. It looks like an
ECC82 that's taken an overdose of
anabolic steroids and spent too long in
the gym. The advantage with the 12BH7
is its anode dissipation of 3.5W and
maximum anode voltage of over 300V. It
can also deliver a lot of current (essential
for deflection amplifiers) at Vg=0 making
it a good choice for cathode followers.

To supply the very high voltage drive
requirement of their distributed loading
output stage McIntosh use |2BH7s with
bootstrapped anode load resistors.
Conrad Johnson and Audio Research also
use them for similar reasons. The large
voltage swing capability and low
impedance make it a contender for
driving triode output stages, afthough
there are better, more linear valves.

As the 12BH7 can be used in such a
variety of ways it is difficuft to pin down
its sound. In circuits | have tried it in
though it sounds much like “an ECC82
with boots on".

Equivalents:

| couldn't find any equivalents but the
[2BH7/A is very common so supply will
not be difficult.

Characteristics:
p=165, gm=3.1mA/N, ra=5.3k
at Va=250V, la=1 | 5mA, Vg=-10.5V

H R A
o %o
K'@ PYei
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Vacuum Tubes for Audio Are Back!

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

Please send my first issue of Glass Audio. T'll pay just $45.00 for six issues
[’ ES, (1 year); $80.00 for 12 issues (2 years) of the best information on tubes to be found
[ anywhere. I understand that my satisfaction is guaranteed!

Name

Street & Number W

City Postal Code
Country RemiT (N US $ DrRAWN ON A US BANK ONLY. PRICE GOOD THROUGH DECEMBER 31, 1995,
We Accept MC/VISA.

4 PO Box 176, Dept. HFWS, Peterborough, NH 03458-0176 USA
G]ﬂSS A lldl O  Phone: (603} 5249464 or EAX o hough, day (603) 924-9467

SPEAKER KITS FROM IPL ACOUSTICS

Over a 8 year period I.P.L. ACOUSTICS have developed a range of high quality speaker kits, using the best
units from SEAS, MOREL, AUDAX, and I.P.L. and have produced a comprehensive range of speakers which

will compete with the most expensive of commercial designs.
All speakers have biwired crossover kits containing high quality components and terminals.

F R MBTL A2 H.D.A. M2
OU TRANSMISSION LINE AEROGEL KIT MINI_MONITOR

PLUS KIT ....£166.00

S5TL
TRANSMISSION LINE TRANSMISSION

LINE KITS

PLUSKIT ............ £323.00 TRANSMISSION LINE —
TOTALKIT ... £438.00 PLUSKITS ... £166.00 - PLUSKITS ....... £166.00 PLUSKIT ....... £185.00
.................................. £323 TOTALKIT ........£225.00 TOTALKIT .....£250.00

PRE-VENEERED CABINET NOW AVAILABLE. Carriage 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. KITS FOR A.V, USE NOW AVAILABLE.

I.P.L. Acoustics, 2 Laverton Road, Westbury, Wiltshire, BA13 3RS. Tel: 0373 823333

w APRIL 1995
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6SN7

An Octal based double triode with 6.3V
only heater, the 6SN7 ranks along with
the ECCB83 as one of the most popular
valves of all time. A quick flick through the
Radio Designer's Handbook shows its
pages are littered with 6SN7s. It is one of
the most linear valves of its class. A gain in
the region of 15 for one stage is normal.

Generally noise and microphony are
low, making this valve suitable in preamps
as well as power amp dnver stages and |
would use it in place of an ECC82 in
almost every applicaton. The military used
6SN7s by the truckload and had special
versions made. There is even an ultra high
reliability version for missile and space
applications - the 5692, famous for its
bright red base, but don't try to buy any
unless you've got a bulging wallet!

The sound quality of most 6SN7s is
excellent, but like wine tends to get
mellower with age. The later 6SN7WGB
or STC types have a lean, clean sound.
The earlier ones are slightly softer, but all
have a very open, natural quality. The best
known application of §SN7s in the UK is
in the Williamson ampfifier, which used
GEC B65s.

Equivalents:

B6&5 - GEC, 5692 - Mit, B36 - GEC with
12.6V heater and 12SN7 - USA with
|2.6V heater. The 6CG7 isa 6SN7 on a
B9A base.

Characteristics:
p=20, gm=2.6mAV, ra=7.7k
at Va=250V, la=9mA, Vg=-8V

G'l Au
. . n
Ke o
e ?.
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EF86

An Octal based high mu double triode
with 6.3V heater. Like the 65N7 this valve
has been around for a long time and
there are quite a few versions to choose
from. The 6SL7 would be used in similar
applications to the ECCB83, phase splitters,
low level preamp stages etc. Linearity is
good but as with other high mu valves
large voltage swings aren't possible. As a
driver it will perform better than an '83
but not by much, its anode impedance is
too high.

Although slightly less than that
possible from an ECC83, a stage gain of
around 50 is available from the €SL7.
Generally, microphony and excess noise
are low but as its gm is low at |.6mAN
mc input stages aren't -eally practical.

There are military versions which are
ruggedised, ultra reliabie and of course
ultra expensive. The 5691 is the missile
silo/Cape Kennedy version and is
regarded as the best example. Used in a
lot of older American equipment the
6SL7 has a warm but very clear sound.
The later versions have a different
presentation to the older types as with
the 6SN7. Modem 6SL7 users nclude
Cary and AudioNote

Equivalents:
5691 - Mil, 6SU7 - matched sections for
differential use and 12SL7 - 2.6V heater.

Characteristics:
p=70, gm=1.6mA/NV, ra=44k
at Va=250V, 1a=2.3mA, Vg=-2V

Gll Au
. . "
Ke o
P
] H
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The EF86 is a iow noise pentode on a
B9IA base. !t is intended for audio and
designed with intermmal bracing to eliminate
microphony, and a helical heater/intermal
screen to prevent hum. The pins are
arranged to minimise leakage from the
anode and heater to the inout grid.

Generally pentodes generate more
noise than triodes because of the
partitioning of current between the anode
and screen grid. The EF86 has a special
internal structure to minimise this
problem, allowing high gain and low noise
in a single valve. The gain available from a
single EF86 will usually be in the 100 to
200 range. though going for the 200 mark
may present linearity and frequency
response problems.

The main use of this valve will be in
the front ends of both preamps and
power amps. There are some mega
versions of the EF86, namely the
Telefunken EF804S and GEC
Z729/CV4085 both of which are
expensive. The EF86 was used as the
input stage of many Mullard and GEC
circuits, our K5881 also uses one.

Equivalents:

6267 - USA, 6F22 - Mazda, 2729 - GEC
and EF83. There are two similar valves,
the 6BS7 and 6BR7 based on the 6}7, an
octal pentode. These hawever have
different pinouts and one has a top-cap.

Characteristics:
gm=.85mA/, ra=2.5M

at Va=250V, Vg2=140V, la=3mA,
Ig2=0.55mA, Vgl=-2V

Yo
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ﬁudio Note

AUQIC NOTE AUOIC COMPONENTS PARTS & PRICELIST.

The increase in interest in a things singie-ended, especially the triode noa-
feedback variaty, 1S now S0 great that even the mainstream vaive mamutacturers
are about to follow suR. 0 1 you are loolang for a singie-ended product beware of
the taise prophet, wha speaks of things he did not beiove in. untl i becomes
financially expedient of downnght necessary o have a singic-ended ampitfer in
the program So whether you are buiding a single-ended amgiier yourselt, or
Jlooking to buy a manutactured single-ended product, fease remember that R was
ALD'0 NOTE, who, in the face of the usial industry hrvpe about conimual
“progress”, brought thes techaology i the attension of the press, public and
general audho industry akke, not because # wauld lend a quick buck to the purse,
but because we ey belisve that R s 2 sugancr way of ampliiymg any music
signal, and therefore deserves 10 be resurrasted as the preferred fechnolagy for
anyone who wants the genuine esthetics and beacty of real music reproduced i
their home.

Now that we stand on the boundry of this, the beave *new” vorid of 1320°s
circustry, we note with itsres! the number of manutacturers who have
manufactured vaive amplifiers for many yeafs. but who only now hzwe
“discovered” the value of the sag-ended stage, and who in the past have been
the strongest proponents of the Mgh power “high quaity” vaive ampilier, watch
them, as they now, for commaecxal gam embrace the world of high loudspeaker
efftency and single-ended tneds ampaficaton and then draw your own
conchusions about thew sinceriy and competence in overall knawicdge of the
technology of Audio, AUBIO NOTE weres first and remains the last word in sonkc
quality if you appreciate music propedly reproduced

To enfance your ability to design and manufacture your own special version of any
of the single-ended circults being discussed, whether oid or new, we wilt continue
1o expand on what is aready the most extensize range of uitra high quallty
components that the discerning “do-#-yourseXl™ viive Sngiliier enthusiast can use
¥ construct any single-ended of (shame 0n youl) push pull ampllier, whether
triode or pentode Al of these parts are used in various modess of the
manutactured line of the AUOIO NOTE ampiifiers. These components inciude
mostly speciasly made ikems ke ceramc valve bases with alther sitvet of gold
phtted pis, paper n o alumnium foll ignal capacitors, copper & siver foll signal
capacttors, Black Gate graphite electrolyfic capacitors, acid/comosive-free siver
soider, capoer and siver wired Judko output transtormers, non-iagnetic tantalum
fessstors, non-magnetic RCA and speaker termunals, vaives and many other useful
bits and pheces for upgrading old of constructing new valve ampfifiers.

AN prices are excluding UK Vat at 17.5%, wtach, # you live inside the EEC, UK Vat
wi be added to your purchase, atier the aodiion of postaos and pacing costs

We accept VISA, Mastarcard, Access., Diners, and Amex. to pay s way, ve will
need your address, card no with start and expiry dates, you can also pay by
bankers drat. Eurg cheque or cheques drawn on a UK bark account. Pleass nole
that there is 2 miwnum charge on cradit card transactions of £20 00

Delrvery s normally about 14 days from racept of cleared funds, but plaase allow
up to 60 days for some iems, if not stock a1 the Sime of order.

1§ any of you reading s have possessian of any books which contan miormation
releant to the subject of Audio Design and which would be useful to share with
others, please let s kmow either by fax of tlephene, there 18 an award of £20 00
(payabie in vaives or other bs, post free) to amiody who sends us 2 book which
contains useful iormation about vilve 2mgiifier design or thesry.

CIRCUITS, VALVE DATA & BASIC TECHNICAL INFORMATION.
1 you wondd e some Suggestions which o base a future project around, then we
shall be happy to provide you with a clrcult pack containing good civculs like
ONGAKU, KEGON/KASSAI, NEIRO, GAKU-ON plus several other power ampiiier
crcuts and the M7 Tube pre-ampifier, which is the best pre-ampiifier circult we
have come across. Just sand a stamped seif addressed Ad-zize evelope, together
‘with 5.00 pounds in smakt denomination UK stamps, or # you live outside the UK,
US $15.00in § bils w4l do, please do not send Bankers Drafts in USS,
Invtemmational Rssponse Coupons of International money orders, as they cost more
fo cash than their vaiue.

We can also supply a set of data Shests for the most commonty used vaives,
ECC82, ECCBY/5922. 12AY7/5072A 70251 2AXTWAECCS3, B5N7, 3008,
21INTAC, 845, ELIVGCAT, 2A3, 64, SU46, BZ3U/SARA, ELBA/SBOS. 6V66T,
616G, 5881/BLEWGL/XTE6. Again send a stamped salf addressed M envelope
together with £4.00 in soall denominabon stamps of i outside the UK another
US$ 1500 will suffice

Since notheng really exsts vhich grves a reasonable background to the subject of
vatve amplifier circult design. Guy Adams and | have written and assembied 2
number of articles and extracts from okd books which give some background to
the subject, do not expact to become an instant expert, but R will serve as a usetul
reterence, for the begmner as well a5 the more advanced, we have expanded thes
info-pack to includs even more useful intormation, so N you have already bought
the old pack, just send £2 00 o USS 5 00. For the hal pack a small charge 15
required, this time £7 00, in small dencimeiation stamps with a stamped set
adaressed emvelope, Of Dutscos the UK, please sand US$ 2500

We do accept 2 UK cheque of bankers draft In Pound Steding for the above
charges as wel, just comvert the US$ ameunts to Sterfing at $1,60 to the Pound,
and then round up to nearest $5.00

NEW OIRECT HEATED TRIODE!
It 18 not every day that you can announce the arvival of a new riode, this
courageous endeavour 1S designed and made in the Czech Republic by 3 brilliant
young enginecr, Alesa Vaic, the V308 is compatble with the 3008, butin circuits
designed spectalty for 1t vall ywid 30 - 50% higher power! As can be expected the
VW30B will not be cheap, at probably £300 00 sach phus Vat Lite expectancy ks
minimum 10 hours &t maxsmum powes, guaranieed for 2 hours or 1 year. Ful
spectfications avaltable on request, please enclose a stamped addressed envelope.

SOUND PRACTICE
1am pieased to announce that ssus 7 I8 now In, Jos Roberts is definitely getting
1010 the swing of thangs now. with aimost one issue per 3 months, not bad for a
one-man-show! fssue 7 contains some real gems, i, The Promise of Horns,
Mass Swcide!, Good Ok Ouads On The Frontier, the Y308, Supgested 3008 SE
Gircuits, Junk Box Chokes and many other gems for audio amaleurs, cheapskates
and other such junioes! A good read! As usual £5,00 plus a stamped seff
addressed envelope will suffice.

POSITIVE FEEDBACK,
Thes 15 one type of feedback that we are nol enrely agamst! Posiive Fesdback is
the club magazine for the Oragen Tnode Society with aspirabons towards
greatness, not unkie the great underground magazines of the 1970's. s 3
quarterly publiestion of zanty, controversial commentary, by in-houss writers,
members, a5 well 25 various industry doyens on the subgcts of music, auio,
technology and the quest for musical satistaction. | for one, think R is an excellent
read and prowides a good 2iemative view 10 most of the established press. which
tends to view the world in the context of what new product is avaliahle nght now,
Without grving much perspective backwards. Posttive Feedback’s latest issue is
Just off the press and is available at £6 00 per issue

COMPLETEKITS.

At the current moment the follos=wg ks are under development, and should be
avallable during 1994, the sequence of introduction may be ditferent from the
umber, we have the KIT THREE avaltable for stwpment now.

KIT TWO 6550 single-ended, 15 watts Ctass A, on a stereo chassis, expected cost
£599.00 Incl Va Davery Oct. 1994

KIT THREE 3008 parallel single-ended, mono chassis, 16117 wats Class A, cost
£1,450 00 ind Vat

KIT FOUR 6V push pull, 10 watts Class A, stereo chassis, expected cost £179.00
Incl. Vat, delivery Dec 1994

KIT FIVE 211 singhe-ended, 15 watts Class A, mono chassis, expectsd cost

£2.250.00 incl. Vat, delrvery Janfieb 1935 We hope!

KIT SIX 3008 single-snded. 7/3 watts Ciass A, siereo chassis, expected cost
£499.00 including vaves and Vi, this will be our “entrypaent” of “gateway” to
singls-ended triode bliss o rock and roll I you pretes. Avalable
Novembet/December 1994

1 you are it doubt a5 to whether kit project is Sultalile fa¢ yau, we suggest you
spend £10.00 on buyig the instructions for the KIT ONE, single 3008 ampi¥fier,
thes will gre® you a2 good idea whether a kit project is for you, I you decide to buy a
kif then the £10.00 wil be refunded aganst the cost of the iit. As the other its
become availabie their wstruction manuals will 50 be avaitabie at £10 00 each
We have the Kit One instructions avaltable in English and talian

AUDIO NOTE DUTPUT TRARSFORMERS.
Ve are In the process of bullding up four sepasate ranges of Audio Kote output
transformers, in order 1o ofter the best possible outputs 2t different price points.
they wilfall o four catagories,

&) Economy range, whers the price/quaity relaionship 18 carefully caculated o
‘ensure audio quality in a compact package Inilly we will only be offenng 3
single-ended output transformers in this range, push-pull OUIDLLS are under
deveicpment, but do not expect to see any on this side of Christmas.

B) Mid-price rangs, which are the output transiormers aiready on offer, we have
made a couple of addions 1o thes range. since the last kst

C) High Qualty range, this will be 4 range of double C-core outputs for single-
ended cirousts exclusively, 0 push-pull outputs will be offered. uniess dentand
requares It Again 3 offenngs initaly

D) Super High Quaity range, all-siver wired outputs of the best possibly qualty,
when | say best possible, | do not mean to say that thess siver outputs will be 3s
9o0d as the siver output transtormers handwound by Audio Note in Jagan, they
won’, but then again they do not carry the prce tag sither!

The quallty critena for group A are 20Hz to 20KHZ -1 10 1508, they are IE cored
with sficon steel taminations and are supplied with frames and sokder tags, which
il 2w ood audio qualty & the cost. The man cost s bewg the use of a
‘smaller ¢ ore, specified to the exact power level requared. father than
overspecifying by 50 o 100%, &5 we do on Group B, the winding guaity and
copper wire is the same.

Group B arg typically 20Hz bo 40KHz mieus 1,58, IE cored with high quality
‘siilcon steel laminations, wound with oxygen-ree copper wire and supplied with
afther bell-ends ot frames atways with flying leads

Group C are typically 12Hz to 70KHz minus 1 508 stnpwound doublle C-cores with
the best available slicon stesl lamination, these outputs will compare more than
favourably with the best avatable types trom days gone by and from other curmsnt
‘sources like Partndge, Tango, Tamura etc.

Group D usa Audio Xote siiver wire, need | say mone??

SPECIFICATIONS.
PP = Push-Pull PPP = Parallel Push-Pull SE = Single-ended PSE = Si
Paraliel UL signdfies 43% ultralinear taps, 35 2 general ne we 3o not condone the
use of UL-taps, as we consider these detriment o sound quality ** Dynaco
regiacement.

Al pmary tmpedances are caicukated for Class A operation, with the msin
consideration grven to maomum dynamic powzs transier by and miskmum
distorfion, rather than meaningless steady state Sing- of squarewave condiions.

Al our smgle-ended output transformers ars agapped, and the maomum
‘standing current alowed before saturaion is shown in column 5.

Al out outnut transtormers are tested ¥ insulafion evels of minimum 3, vots, a8
2117845 outputs are insutated to SKv fash, every transformer is tested to this level
of insulation.

We generally over speerly our transformers by S0% porser in Push-Pull {(which
mearts that a transtormes stated as 26 walts will allow about 35-38 watt peaks, our
mmmmwmwmmm which means that they

will instantaneously allow peaks of double the Given maximum power
undistorted, this is necessary due to the better clioping behaviour of the singss-
enged stage

We 00 not grve any further techmical intcrmation on our output transiormers. as
we 00 not wish to take part in technical competibons, our products are designed 1
criteria which are and wil be understood once they are Kstened to!

In addiion to the output transtormers offerad beiow, we ofter a design service,
where we Can supply aimost any requirement for wideband transtonmers, whether
for microphones, moving coll cartridges, ine Inout, phase spiitter, interstages,
driver o power outgu, we design and mantacture prototypes in-house, the cost
for the paper design is £200 00, prototype cost is calculated on 2 per case basis
We can also produce production quantities

Sizs i Qrven 25 WITIVHEGhDepth. where depth s the dapth of the colAset
a0 wigthis thelength of the core.

AUDHO NOTE CHOKES & INDUCTORS

Value Sin Price Ex. UK ¥al
0.5H400mA 1800
3H/100mA 1400
IH250mA for ORBAKWCY 2400
SH/150mA 2100
SH/A00mA 0
10H125mA S 74x76mm 2600
10H200mA 98x65x83mm 33.00

2DH50mA 68x56:58mm 2400
Other values can be supplied to order, sk fof a quots.

AUOI0 NOTE PAPER IN OH. COPPER & SILVER FOIL SIGNAL CAPACITORS .
Ve are currently devedoping two further ranges of paper i ot capacors where
instead of using alumwium fod 25 N the zbove caps, in the frst ange we use
axygen-iree copper foll with 99.99% pure solid slives lead out wires,thess copper
foil paper signal capack.ors are considerably better than the standard otferings.
‘Secondly o “bridge” the price - quallly gap between the standard paperiod caps
and the Japanese handmade sitver fossignals capacitors, we will be oftering out
ownt 99.99% pure sidver foll signal capacitprs, which are pretty staggenng in
Quality, even if | have 10 say 5o mysell (as | am the only one to have heard the
samgtes 50 far) the sitver foll caps wiltisio have solid sitver lead-out wares, To start
with thers will be a few value/voltages of each avallable

AUDI0 NOTE COPPER FOIL PAPER IN OIL CAPACITORS.

Value OC Voltage Price ex UK Yat
Q.047mF 630 volt ZM&nm 1235
QImf 630 vot 3322mm 1485
0.15mf 630 voit 382mm 1645
0.22mé 630 volt S625mm 1975
Q4ImF 630 volt S6x38mm 04
mf 630 voit 65xd4mm 685
AUOI0 NOTE SILVER FOIL PAPER IN CiL CAPACITORS.
0 047mf 630 woit 14zi6mm 4100
0.1mf 630 voit 16x46mm 7400
0.15mmf 630 voit 2236mm 10100
0.22mé 630 rolts 18x46mm 13500
QA7mF 630 von 28u46mm 196,00
mf 630 volt 38xdbmm 486,00
AUDIO NOTE SILVER FOIL SIGNAL CAPACITORS
Best sunal capacitors avallat, quaity realy speaks for isell, usad in ampitiers

ke ONGAXL, KEGON CAKU-ON and M7 Tube Siver, hand-rmade in very lrmod
quantibes at Audio Not’s facility in aTokyo, Japan. These capactiors use a fine
mylar dialectric, and are manutactured using considerable tension on the fol and
Giadectric to give the best possible contact and the least scope for intenal
resonance

VYalve 0C Voltage Price o1 UK Vat
o.otmf 500 voit 177.00
0.02mf 500 volt M
0.05mF 500 voit U675
01mf 500 voit B4575
02mf 500 voit %575

AUDIO NOTE CERAMIC STAND-OFFS.

in most hardwired vave ampiliers its s fraquertly difficut i get the HT and heater ralls properly suspended and separated. safsly and neatly from the chassss, thes espactally
appies when building amplifiers using the really high volage, dieclly heated triodes ke 211, VT4-C, 845, 849, 304TL, DA100 etc When plarrwng designs ke thes, R is

important to incorporate a suitable Lzyout from the start, and the AUDIO KOTE stand-offs should be mare of less mandatory in that context. They are scew-n type with stsatte
insulator and either 3 wrap-round tumed head” on the single way version o scparated solder siots on the muth-way varsions.

Type Ne.
AN421
N2
AN-23
AN452
AN453
AN4SY

Groupd
Single-snded Dutpets.

Suggested Yaive  Max CI. APower

BAVEB4G
B0IANTE2B4
NOBAVE845
Single-snded Circuis
Srom

ELBUVECLOGSVS
0B2AVEB4G

NEW SE PRODLCT
6550/XT88

Groug B
Push-Pull Circuits

2INTALBAS
3008

Grow D

Number of Tags

1

o = e

ooz

15 watts
20 walts
2 waits

15 watts
Bwatss
AN watts

50 watts
60 watts
100 watts

25 watts
50 watts
50 watts

Pure Silver Wired Duiputs.

30082AVEB46
21ATHCBAS

2 walts
50 watts

AUDIO NOTE CERAMIC STAND-OFFS.

HeighiLsngth
%

AUDH) NOTE AUDIO QUALITY QUTPUT TRAKSFORMERS.

Prim-Sec gy
25 - 48 Obms
6K - 478 Ohms
1K25 - 478 Ohvms

26 - /8 Ohems
25 - 48 Ohms
1K5 - /8 Ohms
K25 - 48 Oberrs
A1- 48 Obms
1 - 48 Ohms
10K- 48 Onims
1K25 - 478 Ohems
25 478 Ohms
K - 478 Ohms
3K- 478 Ohms

2K5 - V4/16 Obms

3 - 478 Ohems

23 - 48 Ohms

8K - 478 Ohems
6K - 478 Ohms
5K - 478 Ohms
6XE - 48 Ohms
- 478 Ohms

4K3 - Y3/16 Ohms

K2 - 478 Obems

2% - 48/16 Ohms
10K - 43/16 Ohens
K25 - 48/16 OHMS

25 - 48 Ohms
10K - 448 Ohims.

$Solder Conmection Chassis Fring Price Ex UK VAT
Screw-n balt 14
Wrag-around Scewin boit 14
Soider siot Scewin 14
Solder siots Douve bokt screw-m 20
Soider Slots Dwad bolt Screw-n k1.
Soider slots Dual bokt screw-m 404
Soider sots Dual bott screw-n L
S0uder slots Dual bokt screw-n 73
Soider slots Scew-n botts 53
Soider siots Scew-n boks 0
Siza/Wedghl Max Current Preio Ex. UK VAT
S0X67X68mm 90mASE 450
100mA SE 7350
150mA PSE 8450
117x86x30mm 110mA PSE 8700
117x8880mm 90mA SE
115:88:86mm 180mA PSE 1300
98823 130mA PSE 9700
1153835 140mA PSE 106.00
117x98x100mm 150mA SE 11400
112x134x150mm 150mAS SE 12400
135x115x125mm 1B0mAPSE 15100
137 t4xt30m 180mA PSE 17200
137xt15x145mm 240mA PSE 2100
117x98x82mm 130mA SE 10400
117x8880mm 90mA SE 10250
115:38:35mm 140mA SE 10700
10mAPSE 12300
BOxE7:68mm PP Q20
A8x73x80mm Ll 5900
S8x75x80mm PP 00
10891:x30mm PP 7300
B2BImm PPP 7400
125x100x113mm uLep 11000
1500147xt18mm ULPPPPP 13400
90mA SE 36000
165x148x140mm 150 ma SE 41000
165X110X138MM 180MA PSE 39600
1798:30mm 90mA SE 1,645.00
1120134x150m 150mA SE 147500

The Audio Note stver wired outputs listed here are designed and made in the UK. we can supply the AUOIO NOTE Japan manutactured outputs for the ONGAKU or the KEGON,
but they are exceptonally expensive as you would expect foritens thet take upwards from 100 hours each to make, for exampie an output transtormer for an ONGAKU

costs£16,500 00

AUDIO ROTE MAINS TRANSFORMERS.

This range ralates to our firshed products, miins transformers are notoriously difcult tems to ofter as the number of permutabons of HT and HEater voitages are aimost
endless We have added mains transtormers for making reoficas of the KASSAI and ONGAKU, s thers has been considerable call for these, ikewise we 218 prepang mains
transtormers for the WES1 described in Sound Practices Issus 1, we shak condnue 10 expand the range as opportunies and our expenence with your raquirements Imrove.

Primary Vottages
Ov/100w110w120v
OV220M23042400
W20v 1061 0080w
Ov100v1104120¢
12041 10100V D¢
100v110v/120v

with 50H chol imput fiter

Ov100v1 10vN120¢
OW100v110v120¢
Ov004110v/1 20¢
000 ION120v
120v/110W100w0v
N0V 10v120¢
1205110 00v/20v
vV IOV 20v
12071 10100V 0v
100v110v/120¢

12061105100/
100v7110v/120¢

1204110v100WNV
100v110v120¢

Secondary HT Windings
Ov - 230v 31 350mA

Ov--230vat 0 4 Amg

300v - Ov - 300v a 60mA

Ov - 290 2t 40mA

0w - 24dv-Ov-2440-310v 2t 3 15w 2145 Amp
220mA

Ov-320v 3t $60mA
150v - 150v at S0mA
390v-0v-390v at 200m 3
170 at50maA
425 v On-425 3 220mh

390v-0v-390v & 200mA

300y - Ov 380v &t 200mA

Secondary Heater Windings Price EX UK YAT
Ov-126vat 1 AMP U
I15v-Ov-315v 1 4 Amp
Ov-26vatA 4100
I -3t 4 Amp
126¢-Ovat 154 4600
6.3 Ov at 600mA for M7 Tube Pre-amp
126 va 154 %00
O - 6.3v at 300mA
126 2t 1 5Amp
0-10v at éAmp. Ov6.3v at 96.00
15K Ov-vat 254
Iwi12amp, 7amp %70
AN Tval wat2h
31503 15w 2t 254 %60
Torv A7 OnOva 2h for KIT ONE & KIT
SOv-OvatdA THREE MONO channel
3.95+-0v-3.15v &t TS0mA
170-0v at SOmA, 7.0v - v at 107.00
NT0-va - v
n For KASSAl replica
I5vOr-3 1vat 124
150v-Ov at 150mA, 10v-0v 137.00
325 10v-0v 13254,
Sv-Qvat3A v-Ovat A, For ORGAXU raplica
S-vatdA v-Ovatda
6.v-06.3vat 1254

We 210 have a mains trankormer/choke I8t fof the WES1 power amplifier 33 shown in Sound Practices, thes combinedwith iur sigle-ended outout transtormers with 3K Ohm
prmary impedance, will make a very fine replica of thes classic ampiifier total cost £420.40 per set

We now aisohave the facility to make any mains transtormer to your specification,2s long 5 you order menimum 2 pes, they can be supplied with soidertags, fiying leads,

Trames o bell-ends Ask for a quote

On amore general nor, i is inportant to understand the

cialised nature of the design and

for audio equipment, in most industaial appications

the mamn Criteria are cost, wesght of loagevity, an audio mains transformer also have to have good reguizion under lad, must run cool, and generate no Mechanical noie

orvibration, produce o excessive stray magnetic fields etc. etc., aprtty tal oder, when one considers that the cost atso has (0 be reasonable. S0 0 matter where you osde
yous mains transtormer remember that & should conform 10 the abowe critenia, So specrly this when youorder. As a general nue wa 30 not frecommend potied transformers, 28
fests have shown these to sound less clear. than unpotied equivalent!

AUDIO NOTE PAPER IN OIL RESERVOIR CAPACITORS.

Mamdy for use i mductor power supplles, but have other uses.
Value DG Voltage Se

Vat
2k
o
2mf
mF
dmf
4nf
10mé
12mf
12mf
12mF

400 volt
630 vot
1000 voit
1600 voll
1000 voll
2500 vel
1000 voit
1000 vob
1600 voit
2000 vot

Pnce Ex UK
I0x40E5mm %75
35:45x72mm 65
45:45x72mm "
S0xP0x72mm 6%
45x45x120mm 49.95
T0x70x120mm 2578
70x100x100mm %75
0101 20mm 10995
100400120mm 13675
100x100:x220mm 1978

AUOI0 NOTE PRECISION CARBONFILM RESISTORS
n ad#bion 10 the nos-magneRie tartalum resistors, we are oy to stock & range of
precision goid-palted carbon fim resistors, in many cases the carbon film ressstor
1 pretorable If you are buliding an amyiier based on an old ciroult, ke Sor
example the WES1 or another circuit of a simillir vintage We shall be stocking
vaues suitable for projects like the We91 in 1/2 and 1 watt values, thess resisiors.
are made especialy Sor ud by a major manutacturer.
They cost for the 1/2 £3.30 sach 1 watt £4 85 each 2 watt £6 89 each

AUCIO NOTE PAPER IN QIL SIGNAL CAPACITORS
These hand-made sigrial capacitors are sonically supencf to any of the plaste or

other paper types we have come across. H you have never expenenced the
Gifference that a really good papetfoll capaciter can make in a vaive ampiffies, then



you really shoukd try Our spectally made papeciod caps has a e, colour Jack of
harshness and eveness of dynamic behaviour across the frequency range, which is
qurantoed t brighten up your day! Recommended s replaccments i old and new
amplifiers aiike (and even in the 0dd transistor amplier) and essential for DIY
projects In line with environmental standards all AUDIO NOTE paper in od
capachors contsn non-toxixe, biodegradable vegatahie o, the paper s a specialy
traated and impragriated by a method that enhances longewity and sound quaify,
fo ensurs optimum pertormance al round As you will see, Wi are Siowly
incorporaling Sold 99 9% pure siiver leadouts on thes range of paper in o
capacttors a3 wed, in common with coppre and siver fod types. There are several
naw values availabie, including the 2 2mF/S0 voit caps made fro speaker
crossovers and the 0 56mF/200 volt suitabie for Sold state amps.

Vaiue DC Voltage Sire Price ex UK
Vat

2.2mf 50 voi 218mm 1165
056mF 200 voit 25x36mm 4%
0015mF 400 voR 21.9mm 285
0.022mf 400voR siiver leadout wired 3xt0mm 445
0047mF 400 vor 3t 1mm 410
0.082mf 400 vk Rctdmm 25
0.42mF 400 v 3t 4men TS
015mF 400 vol siver leadout wires  34x16mm 665
0.18mF 400 voi 32x16mm 515
0.22mé 400 vor 35x18mm 585
0.33mf 400 voit Ax18mm 675
0.14mf 400 vort T04mm e
0.0015mf 630 volt 17:9mm 285
0022mF 630 voit sliver leadout wites  20x10mm 445
0.033mF 630 vokt I11mm 37
0.086mf 630 voit Rx15mm 5
¢.058mf 630 vort 3x14mm 5
0.060mF 630 vot Rt 4mm 425
0.065mF 630 vor x16mm 5
0.068mF 630 voit Rxi6mm 425
0.071mF 630 volt 33x16mm 43
0072mF 630 volt 33x16mm 43
0.073mF 630 voit 33x16mm 43
0.074mF 630 voit x16men 435
0.075mF 630 voit Rxibmm 43
0078mF 630 vott x16mm 43
0.082mé 630 vot Xx16mm 45
Q.AmF 630 voits J4x16mm 665
0.18mf 630 wolt A3x18mm 545
0.2mF 630 vok siiver leadout wires 52x19mm 5
027mé 630 voits 5322mm 615
0.33mf §30 voits S222mm 125
0.36mf 630 vaits 4325mm 745
0.39mf 630 vokt S226mm 1%
0.47mé 630 vok siver leadoul wires  52:26mm 98
0.22mf 1000 vott 5626mm 695
039mf 1000 vok 61:26mm nes
1.2mf 1000 vort 6126mm 1675
0.2mf 1600 vokt 60x26mm 96§
02mf 2000 vott 70:29mm 155

NI AUODIO KOTE paper in o sgnal capacttors ane acal type. We are preparing 3
range of very small picolarad value paper in o capacitors at the moment in
addition 1o the above The range of AUDO NOTE paper in ol signal capacitors is
steadily expanding, so sk fof values that you do nol see.

AUDIO NOTEACIO & CHLORIDE FREE SILVER SOLDER.
The best soides we have been able 10 find, does not contaminate the junction,
which Over fime increases junchon ressstance. Used in all our ampifers from OTO
o the GAXU-ON.

WeighUMeasure Price Ex UK Vai
50 grammes or about 9 meter 1mm diameter 19.%5
1o rol of 1mum dameter 21065

AUDIO NOTE CABLES & WIRES.
We ane proud to offer the AUDHO ROTE range of tngh high qualfty coppet and
sivercoax, speaker and winng cables, which, depending on the overal price of the
project, will do justica to any Ki—H sysiem, regardiess of price,

$0L)0 99.9%% PURE AUDID NOTE SILVER WIRE

Insulation Materral Price per Meter Ex, UK

Yal

005mm polyurethane 16.75
02mm Polyursthane an
0.35mm ML U%
0.6mm M 28
08mm ML nrs
1mm L 75

The above sokd sltver wires are sultable for induckors for speakes Crossovers. both
acive and passive or for internal wiring in tonearms. ampliiers it

ALOIO NOTE COAX INTERCONNECT CABLES.

TypaLoiour code Construction  Prics per Stereo Meter Ex UK
Vat

An-A yellow symmetrical 6K copper itz coax 152

AN rd symmetrical OFHC copper Mz coax 2978

AN-S dark grey with

yellow stnpe symmetncal 99 99% sherBzooax 8425

AN-V siver grey with yelow stripe  Symmetncal wmR

1tss recommendad to use the intemal twin sitar wires n the AUDIO NOTE coax
cables as intemal winng cable, thes is what we S0 in ampiifiers like the ONGAXU,
M7 Tube etc

AUDIO NDTE SPEAKER & WIRING CABLES.
Typa/Lolow code Comstruction Price per Masa Meter Ex UK
1]

AN-D groon sings core 6N copper speaker winng 685
AN-B biue whvie wiibing double strand, screened 6K speaker wire 12U
AN-L biue black writingdouble strand, screened 6N Bz copper speaker we25.11
AN-SP siver  singie core 15 strand 99.99% Bz siver speakir wre 106.34
An-SPusiver  singie core 20 strand 99 99% Bz siiver speaker wire 382 98

PTFE INSULATED SILVERPLATED COPPER WIRES.
We can aso provide less expensive whing wired for hand winng orousts, these
PTFE insulated siver plated coper wares are 19 strand of 0.15mm wire and come
in brown, black, biue, pink, red. green orange, vio'et, white and red/wixte. they
cost £4.60 per metre in any colour.

AUDIO NOTE HIGH QUALITY STEPPED ATTENUATORS & SWITCKES,
Thes¢ hand-made attenuators and switches are manutactured by a frend of Mr
Kondo of AUDIO NOTE and repesent the best avaltable volume controls and
switches you can use in your pre-ampiifier, the atnuator is 48 steps and with
sibver frhodium plated contactsbushes made with an armay of tantalum fém
reststors. The switches feature sver plated contracts and salf cleaning action

Type Yalve Price Ex UK Yot
Staro Posentiome?ar/atienuator 50K Ohms 19875
Sterea Potentometer/Attenualor  100:( Ohms 217
2 (hannel wich 6 - way adjstable 875
4 Channel switch 6 - way adjustable 10175

AUDID MOTE SELECTED AUDIO VALVES.
Our vaives are selectid from the best avaliable sources and arg testad 1 the same
stangent standards that wet 2pply in production of ous own ampiifiers, they fall o
tw catagories® standard production flems and rare, mostly NOS (New Oid Stact)
vabves which are 00 longer In production. W have comgrked a special st of ¥0S
Rems. which 1s avaitable on request, beware, the vahes on s st are not cheap

Standard stock items,

Type No, Type Price 2. UK

val

ECC 31 2AXTWAT025 double tode 2%

E880C/8922/60U8WA7308 doubve tnode 3%
pentode 245

ECCB212AU7/5814a doudie trode, i spec 5%

65L76T Gouble triode, UBX base 265
6837 pentode 175
S68TWA doub's trode very powertul 4%
6350WA double triode 475
simal poveer pentode 15

ELAAMBBISWA small power pentode, mil spec versien 451
6VBGT small powar pentode U5
616G mediem power pentods 5
S881/KTEEHLEWGC Amgium power tetrode 451
GCAT/EL34 Fat buft! power tatrode 885
ELMG pertace 645
6650/XT88 large powser tetrode 1245
6033 powertul reguiaior, indirectly heated tnode UL
BAST7/6080 strong reguiator, indirectly heated tnode 645
A3 4-pn diractly heated small power tricde 17%
disclly heated power tnode 51%

VAIC W38 directly heated power tnode 2000t
546 HT- 125
5Y361 HT-rectifier 25
SvéaT HT-ectifier 25

GZ34/5AR4
6X4 HT-rectrfer, vuymmvpfe-mvlfm T-pmbase 285
6X5 HT-rectlier, for pre-amppifiers & ampier front-ends UBX base2 65

Preade note, our 3000s are wn Chena by Gold but
ar tested in-house under real worlang vonditions to parameters somewhiat more
stringent than otherwise done. Ko, they do not sound quite as good as onginai WE
3008s or STC 4300As. nor do they carry the same premium price, Please Consider
the follgwig, uness you have absolutaly tons of money orhappen to have them in
‘your abi, do not consier the onginal 0085 I & r mast cases far better 10 ifrvest
the money in more permanent fastures of i amphfier project, ke better output
tranformers, better signal caps or resistors of the Mke, vaves wear out, better
qually passive compopnents ast A pai of orignal WE 3008 cost at least £1,200
on a good day, think in terms of an overall price campronise, you can et some
fabulous sounding passives for the difference in cost between 2 pair of Chunese
30085 ang the original WES and In many cases the improvement i sound qually
1 greater than the WE 30085 wil contnibute, and the contribution in sound is
permanent, corsider that when you pian your project.

RESISTORS
We endezvour to stock the entire E12 range of aithe difierent rang of resistors
that we Stock, except ythe very lowest ohmic vakues, which are etremely costly, 25
2 rule we do note stock below 10 Ohms or above 343 Whilst we ahways try to
have every single E12 value n stock, this cannot be guaranteed, deirery,
especially on the Holcos and tantalum flm resistors can be very long indeed.
haveever, since Mast are usad in our production or fineshed products, there wil
generally be stock avakadie withwn 4 weeks.

Seysching.

We offer three levels of resistor quaity, al are 1%, starting with Beyschiag metal
film which are sightty magnatic {as are the vast majority of othes makes of metal
film resistors} but ncnethsiess very good soundwng, a5 used in al our UK-mase
ampithers, up to and inclading qualfty Lavel 3 the NEISKU/PI/P4, 3008 no-
feedback tnode amphfiers

Beyschiag 1 watt, 1% resistors up to S00KChm, £0.11, abave 500K0hm £0.13
each

Holco.

Bettar sound quality can be achieved with the H2. 1watl, 1% non-magnetic
resistors, which we regard 2s the best industrial grade’ metal fibm esistors
vailzble They have ong small drawbacit, as they are qurte fragle, andrequre
caetul Randiing, 00 not bend the legs toociose to the body, they may become
noisey.

HOLCO resisiors type H2 50PPM cost, £3.06 each from 1RO to 5RO, £0 89 each
from 5R1 to 19R9 £0 36 each from 20 Ohm to 230K Ohm, £0.41 each from 231K
Ohen tp 1m Ohvm, £1.02 each from 1M1 to 2440, £ 24 each from 2M1 10 4D and
£2.21 sach from 4M1 to SKO

AUDIO NOTE HIGH QULAITY CERAMIC VALVE BASES
AJ of our vaivw bases are of the highsst possitie qualy, made from steame and
using hte best metal parts from 3#yS which reain thee spng tension around the
waive pin for longer. They recommended as upgrades to most vaive amplifiers and

should be an essantial part of any OfY project.

Type Monating Plating Price e UK
val

4un UX4 for J0082AV801A Chassss Gold 825
4-pin LIX4 for J0082AYB01A chassis Nickel %
A-pin UX4 WE-type for 008/2A3/B01A Chassis Sliver W75
A-pn UX4 WE-type with bayonet mountingChassis Sher 895
A-pin Jumbo 4 for 211IATACB45Chassis with baynet  sibver/chrome 159 95
S-puin UYS tor 807 Chassis Gold 975
7-pan B7 for 6X4, 0A2 PC8 Slher 615
7-pan BT for 6X4, 0A2 Pe8 Gold 785
7-pan B7for 6X4,0A2 Chassss from aboe Siver 675
7 B7 for 6X4 A2 Chasss from above Gold 7958
-an UBX for EL34. 6550, 5U4G. GZ34, 6L6G ete. Chassss Sl
565

8-pin UBXtor EL34, 6550, 5U4G, GZM, 6L6G, etc. Chassis  Gold
865

9-pun B9 for ECCBS, 5687, 6350 st ECB Siver 385

S-pn B for ECCBA ECC88, 5687, 6350, etc POB Gowd 575
mmlmfm ECC88, 5687, 6360 etc etc.  Chassis from aboveSiver

mwmmm 5687, 6350, ete. sk, Chasss from belowSibver
mwomtmm 5687, 6350, et etc. Chassss from Bokow  Sibver

mwmm[cw.wmaso.mm Chassis from beiowGoid
715

Top cap For 807 pantode efc. Mickel 975
You may want to start yous project with less overall cost, and for this purpose we
n ofter the folowing Industrial -grade’ ceramic vakve bases.

Type Mounting Price Ex UK Val
8-pinfor EL34, 6550, KTE6, 616G Chassss with brackat 145
9-pm for ECC33, ECCSS, 5687 6350Chassis with shroud 185

BLACK GATE ELECTRON TRANSFER, HIGH PERFORMANCE, GRAPHITE
ELECTROLYTIC CAPACITORS,

There are very few audio parts that promise guranteed improvement
MWMWWMMB“NWGATEMG
actually do Exchangang any shectroltic capacior anywhere I the circult of an
amyiifier of in the crossover of a spekaer will gencrally improwe sound qauldly We
a1 working on some guidelines 2 to where, how and which types of Black Gates 1o
use in diferent circusts, the first such tectaical quideine is z-aktable now and is
calted 'Improving your CO-Player’ and can be obtained by sending a stamped
addressed envelope 1o us requesting this keaiet. A AUDIO KOTE Lavel 2 Signature
products use Black Ga Blectron Tranker i criical spaiporver supply junchons.
Itis very important to note that al BLACK GATE capisiters take tmé 1o charpe -up
o stabilze, when first put in circult, depending on the tyze and appication thes
‘matunng’ time can be between 100 and 300 hours. Black Gate callthis the Sdling
process’, se enciased kst of avatable values. W feel horwaver, W this process
takes longer, ho hum|

We ar about 10 stock the enfire range of values on the enclosad Kst, s0 a separate
price fist is attached to the kst of Black Gate program avalable. Ask u$ 1o send you
this st 25 & @ 18 900 Jong for an advertiseman, therefore 1 1 ot icluded in full.
Agan 8 ahays we appreciate a stamped seff addressed envelope.

Valwe YoRage
Yat

86-Type  Suggested Use Price o1 UK

ATmf 200 P Anywhere 155
Bmé 3volt PX Anywhete 1.78.
047mF S0vor PK Anywhers 106
mf S0volt PK Anywhere 112
22mf S0vet PX Anywhere 13
3.3mF SOvor P Anywhere 138

470F Shvor P Ao 158
10mF Shvor P Anywire 187
2k Sovot P Anyhere 26
100mF SOvor Sandud  Arywiere 547
100mF 100k Sandad  Atywdere 775
1000mF 16von Smdud  Anywherr 82
1000mF 500k Sandard  Anywhere uss
20m¢ 16von Sandard  Anywhere k3
470 16vot Sandad  Anywhers 63
20 16vo Sandad  Anywhers 1345
100000F 80t Sandand  PSUSmodthg 2465
4700mF 16v0R Sundad  Anywhere U2

ATmE 500e0i-550v surpe  SKz-TYpe PSU fitter capactor 859
100mF +100mF500vot-550v surge SKz-Typs PSU fitter capacitor 0%
100mF  500voit-550v surge  SKz-TYpe PSU fiter capacitor nRs
220mt+220mF350v0t400 surge  SKz-Type PSUfiter capacitor N6
100mF +100mF350vott-400v surge SKz-Type PSU filter capactor 7535

2mf 350volt WYWUWWG%
150mf 350wolt VK-Type  Filter capacitor 6785
20mF 16v0k FK-Type Uttra low ESR version,

100mf SOvolt FX-Typads above use anywhere 4395
2200mF 35vokt FX-TypeAs above use anywhere 5855
2200mF 63volt FX-Typeds above use anywhere 9885
22mf S0velt C-TYpe  For clrcuts with

DC potential dference 207
A7mf 500k C-Type  For circuits with

DC potental %
1mf SOvok N-Sedes  Bi-potwr for use Iy

negative feedback circuits ete. 4 %5

ATmf SOvol: N-Senes % abor 875
10mf S0v0) N-Senes as abowe 6%
ATmF 5000 N-Series s above 1375
100mF SOvalt N-Senes s 2o 1895
68mF SOvolt Bi-polw  For loudspeaker

CrOSSOE networks 8%
10mf SOveh Bi-puiar & dbove 1085
22mF SOvot Br-potar o abowe 1745
A7mF SOvolt Bi-polar 2 20ove 2%
047mF S0voMBG-AX Type for PSU de-couping
123
20mF 6.3vok BG-NX Typefor super ioir noise PSUs 11.85
100m# 16vot BG-N TypeFor super iow nose PSUs 24.65
470mF 160k BGNTyos  asabove 2%
4700mF vok BG-NType  asabove 2045
47mf SOwolt BG-NType  asabove 665
1000mf SOvolt BG-NType  asabove NG
2200mF 100volt BG-N Type & above nB

In our component fést you wll find a ksting of all avasiable Black Gate vaiues,
together with their sizes, best usages eft.

Lastly we can supply a range of more modestty pced components, Stll good
quality conductive plastic il

SHINKOH TAMTALUM FILM RESISTORS.
Thes is definitsly the best sounding resistors available, forgel the VISHAY, which
may be OK in high teedback transistor amplifiersm bt in our opinkon quite
uncompimentary 10 the qualtées of real Audio Ampiication (i.e, directly heated
tnode anoiilers runoing teadback free in single-ended Class A), ths is where you
will need the tantalum film resistor for the best resuits.

The 172 watt Stunkoh tantalum resistors are non-m2gnetic and cosi £2 26 each
Some values are 2vasable in 1 watt from Shinkoh at £4 60 each, kst of stocks
avallable

AUDIO NOTE 1 WATT TANTALUM RESISTORS.
U toncr the tantzium flm resistors have been ectreme.y drificult 10 get, howevet,
after much persuasicon 2nd agans! a minimum quaméily gurantse from Audic
Note UK, the mantacturars have agreed to wien the rangs of 1/2 watt and re-
introduce the 1 wat cange which becomes an exclusivg range for AUBIO NOTE, we
consider thes 10 be a manr breakthrough, sicne without a easonable range of
values it the 1 watt rating it 1 pratty dificull 1 ge! the vay best out of the best
crcults As with most hand-made specialtst e, which covers most of the kst,
Geltvery can be Go' lerg on s0me values, s0 be prepared to wa? if the valus Tus
70t n stock.

The AUDIO NOTE 1 wat 1% tantaium vaues are £3.70 each.

We shal now be working on geting 2 and 3 Wit tantalum resistors made
avakable s wel, and who knows perhaps we wilt be able to build amoliaers m
years tme that al have 2l tantslum resistors in all parts of the circult.

HIGH WATTAGE WIREWOUND RESISTORS.
As 2 new ltem we shal start oftenng a range of 2 - 15 watt wirewsound resistors,
‘we shall be stasing with small range and expanding t as we go along. at the
moment the following is avalzb'®, all these ressstors are 5% tolerance and glazed.

Wattage Valve Tolerance Price e1 ¥at
6 watt 4R % 086
fwatt 100/ % 0%
6 watt 4108 5% 0%
6 watt 10 5% 0%
Swatt 22 5% 086
6 watt 15K 5% 13
6wt 0K 5% 13
Swatt 100R 5% 124
9watt 1K5 5% 24
9vatt 1K8 5% 124

More values will be added over the next § moriths, together with some non-
inductve wimwounds!

VOLUME CONTROLS.
Impedance Coastruction Poce Ex Uk
Vo
100k Ohm Stereo Frame type, PCB mounted 345
100K Ohm Sterso  Encapsutated type, PCBmoured 1265

A better 2Remative ks the KO-ON volume controls whuch are used in pr-smpliiers
[k the M7T Tube, M7 Line and in 2 mono version on the input on the KEIRD,
KASSk KEGON 2nd GAKU-ON, these are very good sounding pots by sy
standard

Impedance Comstruction Price Ex UK Vat

100K Ohwn Stereo Encapsulated R85

400K Ohm Mona Large encapsulated 7065

100K Oben Stereo  Large Encapsulated, high quality 10745
BALANCE CONTROLS.

100k Ohm Frame type, PC8 mounted 3%

100K Ohm Encapsutated type, PCB mounted 1415

KO-ON also makes a very good quality 100K Ohm balance control, simiar to the
encapsulated T00K pot, thes costs £32 25.

STANDARO TYPE SWITCHES.
‘This Switch is adgustable 2-6 way, R has goid-played contacts and 3 stanless stee!
badl for best possible cortosion protecton and contact. pnce ex UK VATED 30,
Again, KO-ON offers a very nice quizRty seaked swikch, 6-way 2charmel at £90.65

each
STANDARD ELECTROLYTIC CAPACITORS

Good quiarty standard industrial types.

Vaie Voltage Sire Prite Ex UK
Vo

100mf 10volt 18xbmm adal 1137 mm radiak 023
100mF 16voR 156mm pdal 029
20mé 100t 11xBmen radkal 031
20mF 40volt 13x10mm radat 042
100mF Bdvolt 13x10mm radial 047

4700mF 16voh 38x18mm ragsal (.13
2200mF SOvolt 3xi8mm ragal, 41x16mm add 087
10mF SOvat 15x10mm rdial 056
2mF 350wk 25x12mm ragial 15
2mé 450volt 41x16mm aca 189
ATmf 385vok 25:24mim radial 216
S6mF 400vort 2 Imm radial (x4
68mf 400vok Izzmm radial 8
100mé 400voh 3025mm radia %
20mf 350volt S230mm rakal can 5
220mF 450von 4030 radal can 58
220mé SS0voit  112:35mm radial screw termanals 2765

RCA, BNC BANANA, PLUGS, RCA SOCKETS,
SPEAKERSGROUND TERMINALS & LOUDSPEAKER SPADES.

ACA PLUGS,

Standard Goid plug 155
AN Guid Plug 385
AN-GP AUDIO KOTE poid plug 451
AN-P AUDI0 NOTE Siiver piug, tefion msulated, non-magnetic %5
BCA Sockets.

Tme WMouating Price ex UK
Vat

RCA socket nickel piated Chassis mounted 04
RCA socket gold Chasses mounted 085

plated
AN-CS AUDIO NOTE non-magnetc tefion suiaiedChassss mountd 365
socket, goid piated

us.ﬂlllll and Soskets

Price ex UK Val
summ BNC plug 345
BHC Sitver plated socket, chassis 205
nmmm.xmmnmsumﬂmummmm

Price Ex X

Val
AUD:0 NOTE Banana phug, gaid plated spnng ieaded tension 245

AUDIO NOTE Loudspsaker Cabie sg:ade, siver plated. non-magnetic 465
AUDIO ROTE AN-ST Speaker Terminal, chassic mounts, nickel plated. red or back

185
AUDIO NOTE AN-ST/G Speakes Termunal, chassis mounts, fully gold platad, non-
netic 2

mag

AUDID NOTE AN_STR Speaker Terminal, chassis mounts, fully gold plated
non-magnetc, red of dlad 475
Ground Terminal, chassis mounted and nicke! plated 145

Oue range of components is constantly expanding, 25 we find new or better
suppliers, $0 stay in touch by reading our advartisements in Hi-F World and Hi-Fi
News.

FERRITE RINGS
In many systems, especially ons using transitor based ampiifications, there is
otten a prodiem of incoming RF mixing ino feedback loop, espacially from
connected CO players, clamping a ferriis nngs around the cabie between the CO
transport and the OAC or the output of the DAC or CO player and the pre-ampitfier

nput surprisng results.
A set of two Ferrite rings costs £8 50

AUDIO NOTE COMPLETE KITS
As mentioned earfier, we are developing a e of complete kits, to give fo those
of you who have the ability, bt do not hz-4 the ime, to deveiop a project from the
(round, o to speak. In order to be able to ofter the best possible quality-price
reiationstep. the Kits we otfer will be good basi ciccuts, with no-frills power
supllies and components, all kits have inpat volume control to allow use of a single
source, Kike CO-payer dwect in.

KIT ONE

Based around the justy famoss 3008 nnmmm we see ths kit as the
fo real Audio ak aspects of

design necessary, Single-Ended, mmmAmmm Triode, to

‘bacome a member of thes exclusive cub of ampifiers.

Kit One has one 3008 per channel runmng at 420 volts with 7SmA current gving
910 watts of the cleanest power you will ever hear The input stage consists of 2
BSNTGT with 2 5687 double triode drver stage runnimg in SRPP. The povet
Supply is 2 capacitor-choke-capicrtor with 2 SUAF HT rectfier, the heaters ar2 AC
heated Component quaity is similar 10 Jur Level 2 finsished products, AUDIO
NOTE paper in ol signat capacitors. Beyschiag 1watt 1% metafim ressstors, good
qualty slectrolytics (sommy, no Black Gates!) and 2 smple, firactive stereo chassis
in grey paintwork Protechng cover is sdra.

Price £750,00 Incl. VAT wivich incudes all vaives (yes, aisa the 2 X 3008 needed)
but no postage‘paciang wiwch 10 UK customers is £12.00 Topcover s £99.00
xra. K0t Ong is avaliably now

I

Kit Two features a singie 6550WA Sontek tetrodes running in Single-Ended mode
yiekding some 17 watts of pure class A, vabve ractified HT for the output stage,
stereo chassis, and 6SN76T input and S814/ECC82 SAPP driver stage.
componentry and chassis as Kit One

Price £599.00 incl VAT, irciudes vaives, but not postage/ packing, cover s exra at
£99.00, Avatable in Nozamber 1994

KIT THREE

Kit Theee teatures 2 X 3000 per channel runing in singis-ended paraliet yielding
16/17 watts in pure Class A, thes kit 5 on two mono chassis with valve rectified HT

, 0o signal keedback. it uses SSN7GT double triode as input vaive and 3
pair of 5687 double trioges runawng in SRPP as drivars

KIT THREE 15 essentially 2 mono vers:on of the KIT ONE with double the pewer,
the same component choises and two chassis instead of one

Kit Theee costs £1.450 and 1s available now.

Wil to

AUDIO NOYE (UK) Ltd. Untt 1, Biock C, Hove Busmes Centre, Fonthl Road, Hove,
East Sussex BX3 6HA, England. Tulephone +44 0273 220511, fax +44 0273
731498, Direct line to sales 44 0273 885511,

HUNGARY. please comact. Merfin Audio 54U Raday fsz 2, H-1092 Budapest,
Hungary TevFax 01 215-2612

HOLLAND please contact, de Jorg Components, 2, Reggestrast, NL-5704 MT
Heimond, Tel 04920 14661 Fax 14773

AUSA please contact Angela Instruments, 10830, Gulldford Road, S 309,
Annapos Junction MD 20701, Tal 301 725 0451,

PQ.29 09 1994,

Tel. +44 0273 220511
Fax. +44 0273 731498
Sales +44 0273 885511
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Some Necesslties - From the Original Classic Turntable Specialists

Connoisseur P&P
B8D1/2 Drive Belt 10.25 1.85
BD1/2 Motor Suspension kit 13.95 2.45
SAU.2 Headshell 16.75 2.55
SAU.2 Connecting lead 15.95 3.55

Garrard Standard Models
Wired arm tubes from 13.75 2.55
Cartridge carriers (sliders) 9.55 225
Idler Wheels 9.85 2.25
301/401 Transcription Models
Original Thrust pad assembly 9.80 2.25
Original \dler tension spring 2.95 1.85
Original Speed control disc - 401 13.75 225 = e
Xeroxcopy Owners Manual 301 incl. full size
mounting template 7.35 1.85 Ge‘l Oon our lisl =
Xeroxcopy Owners Manual 401 incl. tull size ° °
maunting tomplate 520 185 1o get doser 1o this list.
Replacement Intermediate drive wheel 19.95 2.85 . § . _
Replacement 301 control knobs On-Off/Speed « MIT MultiCap *» Wonder Cap * Kimber Kap * Solo * Hovland MusiCap ¢ Solen * Siemens
select pair 20.25 255 + Wima ¢ Holco * Rel-Cap * Draloric * IRC * Allen-Bradley * Jensen * Resista ¢ Vishay * Mills
Replacement 301 suppressor unit 5.65 245 « Caddock * Matsushita « TKD ¢ Noble * Cardas ¢ Kimber Kable ¢ van cen Hul « Discovery
R;glace:rlzm 301 motor pulley (-2%). (-1%), —— Lo + Audioguest * MIT  Alps « Bourns » Shallco  Elma « Electroswitch  Nichicon  Gold Aero
gepl)égmez\t 301 Chrome plated mounting Sl ’ + RAM « Maliory * Panasonic HFQ ¢ Nichicon ¢ Eina * N.O.S. « Ruby Tubes * UltraAnalog
bolts set 4.75 285 « Bur-Brown ¢ Crystal * Linear Technology * Analog Devices * Edison Prce * Motoro'a » UCC
Recommended Lubrication set - early 301 + international Rectifier ¢ Hitachi » MagneQuest * Sonic Frontiers « Pear » Tube Sockets
or 301/401 (specity) 5.20 2.25 « WBT « Neutrik » Sound Coat * Curcio Audio Engineering * Assemblage and other «its

Goldring/Lenco And it's growing and growing. To order The Parts Cornection 1995 Catalog & Resource
I::’env ::cgfngﬁ:\;::/v?{hc::\pst':g?gns 133: fgg Guide, send £7 and mailing information. You'll aiso receive a Discount Coupon worth $10
Spindie/Main bearing assembly complete 24.85 385 off a purchase over $100 or $25 off a purchase over $250" as well as The Breadboard
Headshells from 21.95 2.55 bulletin to keep you updated on our latest news, information and growth spurts.

R Instruction books from 4.20 1.85 oI101US! or GreciiCargMaipmale)

— Tcatalogue discounts are m US Dollars ’
dler wheel 19.95 2.85 {
Drive belt 1025 1.85 THE PARTS
Chassis spring suspension CONNECTION®
(replaces “mushrooms’) 14.85 2.55
0 i 2 DIVIBION OF BONIC FRONTIERS INC

Drive belt 10.25 1.85 2790 Brighton Road, Oakville
Suspension springs (-1%), (Std),(+1%) set 11.85 2.55 Ontario, Canada L6H 5T4
Sl SIS Sety 250 2 Toll Free Order Line 1-800-769-0747
Armboards for most models from 16.90 2.55 (U.S. & Canada only)

Cecil Watts Dustbugs/Parastats/ (spares inci. Preener wicks)

Cartridges and styli for 78s & Mono LPs in addition to current Stereo LP Tel (905) 829-5858 Fax {905) 829-5388
TECHNICAL & GENERAL PO Box 53. Crowborough, & X N

E.Sussex. TN6 2BY Tel:- 0892 654534

AP ELECTRONICS

THE JOURNAL OF HIGH PERFORMANCE AUDIO CONSTRUCTION

EDITOR:- GRAHAM NALTY M.A. (MECHANICAL & ELECTRICAL SCIENCES-CAMBRIDGE)
ISSUE No 3 - March 1995 includes;

THE POWER BOOSTER - More Watts from your Transformer VA!

THE IMPOSSIBLE DREAM - Heat sinks for up to 100 Watts Single Ended Class A
SonicLink CABLES FOR AV SYSTEM - Hifi Quality AV at last!

SLICAPS - more Ultra Low Impedance Electrolytics

450V RADIAL CAPS - ideal for Valve Amps

BASEMENT BARGAIN BIN - Top Quality parts at Giveaway Prices!
COMPONENT NOTES on the latest magazine projects,

READERS LETTERS and much more.

lssue 3 available Mid March - Send £1 or 5x19p stamps, 1995 Subscription 4 Issues - £5, (overseas £10)
A P E L E C T R O N I C s

Audiophile Parts at Affordable Prices
HOTLINE FOR FREE TECHNICAL ADVICE - TEL: 01332 674929 9-10am Mondays-Sundays
1995 CATALOGUE now available - £4.95 (or FREE with your next £40 + order)

Please make cheques payable to “AUDIOKITS”

ACCESS VISA
CREDIT CARD TELEPHONE ORDER HOTLINE 01332-674929
(messages recorded when unattended - please give full details)

Derwent Business Centre, Clarke Street, Derby DE1 2BU

Tel: +44 1332-674929 Fax: +44 1332-298836
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BOOK REVIEW

An Approach to
Audio Frequency

AN APPROACH TO

AUDIO FREQUENCY

Amplitier
Design.

A vintage publication of the General

Electric Co., reviewed by Noel Keywood.

book, with no dust cover and

apparently no title, like so many in
the box on the floor. Ferreting around
has its compensations though. Along the
spine, old gold lettering that had dulled
through the years read: An Approach to
Audio Frequency Amplifier Design -
GEC. Inside lay a cornucopia of valve
amplifier circuits, ranging from Swatts to
| 100watts, no less. The last is a
monster, designed for P.A. and
distribution work (Rediffusion used
them) running with a 2.5kV H.T. line
feeding enormous V1505 output
triodes. And no, we will not be making
this into a kit!

You can, however, now drool over
the circuit, should you be of such an
inclination, because the book is being
reprinted by the Audio Amateur Press,
of New Hampshire, U.S.A, the same
people responsible for Glass Audio,
Speaker Builder and other specialist
audio publications. it comes as a
softback that retails at £19.95. If you
want one you don't have to rise at the
crack of dawn on Sunday to get to a
swap-meet before the vultures swoop,
since we are making it available througn
our library - an easier and more
decorous way of getting books than
grubbing around under trestle tables,
can assure you.

This reprint is a one-for-one copy of

It was an anonymous looking little

HI-FI WORLD SUPPLEMENT

the original with no

alterations or omissions. It

contains a wealth of design

data and general advice, all

of which is invaluable for

the modern day

experimenter. GEC, like Mullard, kept
their feet on the ground, majoring on
practicalities and real life circuits, rather
than theory. The book describes no
fewer than seventeen different circuits,
all designed, built and tested by GEC
back in the early fifties. Most are power
amplifiers, all are push-pull (no single-
endeds), and preamps with phono
equalisation and tone controls are also
covered.

Parts lists, build details and even
transformer winding data are given in
order to make all the circuits potentially
puildable from the book. However,
there are some points to bear in mind.
I've encountered two commercial
amplifiers based on these circuits and
neither worked properly. One was the
50watt design that uses KT88s ¢p55)
and in this case the feedback
compensation scheme just didn't work. |
stripped out the lot, re-compensated
and got the design to work weil (I can't
supply details since this occured many
years ago). | suspect this might have
been down to transformer differences.

Whatever, do bear in mind that
transformer availability and the possible

AMPLIFIER DESIGN

Seventeen Circuits from 5- to 1100-watts

A PUBLICATION OF
THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
REPRINTED AND DISTRIBUTED BY

Audio Amateur Press

need to experiment with feedback to
ensure stability may crop up. GEC
discuss this in Appendix B entitled
“Output Transformers and Stabilisation”.
An oscilloscope and square wave
generator are helpful in this task.

Also, above |00watts output,
obtained from still-available KT88s using
fixed bias, GEC use their DA42/100
power triodes, which aren't available any
more. So whilst the six circuit
descriptions make great reading,
discussing Xenon rectifiers. U19s and
operating voltages more commonly
associated with the National Grid,
building some of these designs is just
about impossible.

Like the Mullard book on audio
amplifiers, this one from GEC is required
reading for anyone with a serious
practical interest in valve amplifiers. I'm
glad Audio Amateur Press have made it
available again.

An Approoch to Audio Frequency
Amplifier Design is available through
the Hi-Fi World Library.
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KIT & COMPONENT SUPPLIERS

LOUDSPEAKER KIT SUPPLIERS

Falcon DIY Speakers

Falcon Hectronics, Tabor House,

Mulbarton, Norfolk NR i4 8T

Tel. 01508 578272

Falcon sek kits, drve units and crossover components and
have a large range of books and back issues of kit magazines.
Please send large SAE (36p) for free price list

The Speaker Co.

Unit 9, Waterside Mill, Waterside,

Macclesfield, Cheshire. SKI1 7THG

Tel: 0625 500507

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

Audiocab

9 Skew Bridge Close, Wootton Bassett,

Swindon, Wilts. SN4 7DW,

Tel: 0793 848437.

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

Wilmsiow 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-assernbly 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 bultt-up form. Two new kits from Morel - one 3 litre,
magnetically shielded, one | | litre book shelf.

IPL Acoustics

2 Laverton Road, Westbury,

Wiles BAI3 3RS

Tel. 0373 823333

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

DBS Audio

PO Box 91, Bury St Edmunds,

Suffolk IP30 ONF

Tel. 0284 828926

Sole authonsed supplier of DBS loudspeaker kits designed by
Dave Bemiman. The acdaimed DBS6 kit incdudes Moret
tweeters and austom buitt woofers, plus top quality pre-
assembled crossover and components.

VALVE AND OUPUT TRANSFORMER
SUPPLIERS

P.V. Tubes

104 Abbey Street, Accrington,
Lancs. BBS |EE

Tel. 0254 236521/232611 24 hrs a/p
Fax. 0254395361

For all your electronic 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, Scattt, The Fisher, Mclntosh, 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 4L.Z.

Tel. 0484 654650/420774.

Fax. 0484 655699.

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

Langrex Supplies Led

I 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 onginal UK and USA
manufacturers. Obsolete types are a spedality. Telephone or fax
for an immediate quotation.

Billingron Export Ltd.

IE Gillmans Trading Est. Bilinghurst,

Sussex RH14 9E3

Tel. 0403 784961 or fax 0403 783 519.

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

PM Components

Springhead Enterprise Park Springhead Road,

Gravesend, Kent DAI | 3HD

Tei. 0474 560521

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

Sowter Transformers

EA Sowter Ltd

PO Box 36, Ipswich IPI 2EL

Tel. 0473 219390/252794

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

Chelmer Valve Company

130 New London Road, Chelmsford,

Essex CM2 ORG

Tel 0245 265865 Fax. 0245 490064.

Supplier of premium range of audio valves, other valves and
componerts also available. (Please see our ad on outside back
cover of this supplement).

RESTORATION

GT Audio 5 Upper Road,

Higher Denham, Bucks UB9 5€]

Tel. 0895 833099

Professional repairfrestoration of all hi-fi indluding dassic and
wintage equipment. Supplier of very high quality electronic
components, in particular types which are difficult to source.
Orignal valves available, ie. Mullard, Brimar, GEC, GE. RCA,
Sylvania etc.

COMPONENT SUPPLIERS

Hart Electronic Kits Ltd Penylan Mill,

Oswestry, Shropshire SY10 9AF

24 Hr sales/enquiries

Tel. 069t 652894

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

V.RR.

30 Melbourne Ave,

Worthing. BN 12 4RT

Tel: 01903 501158

Vintage Radio Restoration

We can provide mains transformers, chokes and single-
ended or push/pull output transformers as well as silver
cable, paper-in-oil capacitors and other goodies all at
reasonable prices.

Our 30w monoblock short kit is only £299!
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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 Blectronics

20 Derwent Centre, Clarke Street,

Derby, DEI 2BU

Check out the AP ELECTRONICS 1994 catalogue. It’s
free with every order of over £40.00 or can be
purchased for a £4.95 cheque payable to
‘AUDIOKITS'. Over 80 pages include pre and power
amplifier kits, high grade audiophile resistors,
capacitors and semiconductors, audio and mains
cables, gold and rhodium plated connectors and
COMPONENT NOTES on using high grade parts. A
quarterly newsletter "AP PERFORMANCE AUDIO'
has been recently launched and your first issue is free.

RushAudio

126 Station Rd., Tempsford,

Sandy SG19 2AY

Tel. 01767 640779 Fax. 01767 640617
RushAudio stock high quality British made
polypropylene capacitors (630V dc) ideal for PSU
applications. 30uF (100mm x 50mm dia)) £22;
40uF (100 x 63) £27; SOuF (100 x 63) £32;
100uF (125 x 76) £55. Carnage: | capacitor £2;
2 - £4; 3 or more - £6. Unfortunately VAT is extra on
total of goods plus camage. Cheque with order
apperciated for prompt delivery.

Audio-Links

7 Fairmont Crescent, Scunthorpe,

South Humberside DN 16 | EL

Tel. 0724 870432

Vast range of highest quality electronic components
and accessories for the D.LY. enthusiast..

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

VINTAGE DIY

Loricraft Audio

4 Big Lane, Goose Green,

Lambourn, Berks RG16 7SQ

Tel. 0488 72267

Spedialist restoration of 301's and 401's using genuine spares
and re-manufactured parts to original pristine standards in
our newly buitt workshops designed primarily for these
PUrposes.

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY.

Tel. 0892 654534,

The oniginal specialist source of spares, restorations
and overhauls for the classic tumtables. Years of actual
experience and comprehensive range of parts
(originals and re-manufactures), manuals, ancillaries,
No dubious "improvements’ - no harmful
'modifications’. Our specialities: Connoisseur; Garrard;
Goldring; Lenco; SME; Thorens, Watts; Ortofon; Shure:
Cartidges and styli for 78s, Mono LPs, Stereo LPs.

YOU CAN ADVERTISE IN
THIS SECTION
FOR ONLY £30.
CONTACT

ADVERTISING SALES
ON:
0171 -289 3533

HI-FI WORLD




BOOK REVIEW

Theory and Design of
Loudspeaker Enclosures

by Dr J. E. Benson.

3 o4 0 0810 2
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J. E. BENSON, B.SC., M.E.,
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r Benson is well regarded among
Dtop loudspeaker designers. He

was the examiner for Richard
Small's (of Thiele and Small fame) PhD
thesis. Don Keele, another world
renowned expert in the field of
loudspeaker design wrote of this book “It
is a classic, and even more comprehensive
and detailed than Thiele and Small's
loudspeaker papers as published in the
Audio Engineering Society journal”.

As you may have guessed from this

introduction, the Theory and Design of

Hi-Fi WORLD SUPPLEMENT

Loudspeaker Enclosures is a serious affair,
aimed at professional engineers. Much of
the basis of the books is about creating a
mathematical model of a loudspeaker
enclosure, so the maths is quite complex,
of degree standard or higher.

In the first chapter Dr Benson
proposes a generalised configuration that
encompasses all of the essential features
of the various enclosure types,
mechanical, acoustical and electrical. By
varying the parameters of this generalised
enclosure model, each of the individual

enclosures (e.g. reflex, infinite baffle,
sealed box, etc.) can be described by a
mathematical expression.

The second paper then builds on
these enclosure models by deriving the
basic equations for calculation of the low
frequency performance of a driver
mounted into each of the different
enclosure types. The ‘performance’ is
described by the displacement, velocity
and acceleration, sound pressure level and
impedance, as well as response graphs. At
this point it becomes clear that what Dr
Benson is deriving is a set of equations
that can be used in conjunction with a
particular drive unit's parameters to
describe its performance in a box, in
exactly the same way as many of the ‘low
frequency box design’ computer packages
do.

These first two chapters set the basic
equations for modelling a drive unit in an
enclosure. The final chapter completes
the exercise by introducing other box
alignments not covered by the basic
types, and introducing the effects of
enclosure damping.

It is an extremely thorough book, and
even though a lot of my degree maths is
quite rusty, | was able to get a good feel
for the way the enclosure models were
developed and combined with a drive
unit's parameters to predict the final
performance as a whole. However, unless
you're a mathematician with access to a
computer who wants to design your own
loudspeaker, or want to develop your
own program for designing low frequency
enclosures, it is a lot simpler to use one of
the many computer packages already
available. If you do want to know what
the maths behind enclosure design looks
like and how to use it, the Theory and
Design of Loudspeaker Enclosures is one
of the few that describes exactly how it's
done @

The Theory and Design of Loudspeaker
Enclosures is available from the Hi-Fi
World Library
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RETAIL PRICE LIST

Golden Dragon Pre-Amplifier Tubes Singles
6AQ8/ECC85 £6.50
12AT7A/E81CC/ECCET £6.95
12AU7A/E82CC/ECCS2 £6.95
12AX7A/E88CC/ECC83 £6.95
6DJ8/EBBCC/ECCSS £10.95
6SN7GT/ECC33 £8.95

Special Quality Golden Dragon Pre-AmplifierTubes
Singles
E81CC-01 Gold Pins Low Microphony Low Noise £10.50
EB2CC-01 Gold Pins Low Microphony Low Noise £10.50
E83CC-01 Gold Pins Low Microphony Low Noise £9.50
£88CC-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
21 £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 3008 Range

Singles Pairs Quads
300B 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 Lumeisa 13 £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 mewoeseny  £57.95 £116.00 £232.00
KT88 Superismeaf67.95 £136.00 £272.00
6L6GC £19.95 £40.00 £80.00
6550A £42.95 £86.00 £172.00
6550A Special (ses s

£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 Piated

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

Octal Chassis
EL34 etc.) £1.25 £3.50
ctal PCB (EL34 etc.) £1.25 £3.50
BYA Chassts (pre amp) £2.50
B9A PCB (pre ampL £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 gx Dragon

“ Golden Dragon Tubes are the culmination
of a continual development programme by
a dedicated team of design and develop-
ment Engineers using the best European
expertise in collaboration with the most
progressive valve production fagilities 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 bookiet 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
EL85 MULLARD 4.50
EL86 MULLARD 4.50
EL504 TEONEX 3.50
EL509 TEONEX 5.50
EL519 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

P.M. COMPONENTS LTD., Springhead Enterprise Park, Sprin
Sales Desk Tel: 0474 560521.

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 250
PL519 THORN 5.95
PY32 MULLARD 250
TT100 GEC 65.00
u19 GEC 8.50
UCCc8s MULLARD 3.50
uus MAZDA 5.50
uus MAZDA 6.50
2X2A RCA 5.00
3A/167M ITT 15.00
S5Y3WGTA SYLVANIA 4.50
5V4G BRIMAR 3.50
6AG7 RCA 3.50
6A7G RCA 8.50
6BH6 BRIMAR 3.50
6C8G RCA 3.50
60068 PHILIPS 3.50
6K7G RCA 3.50

EXPORT WELCOME
CARRIAGE AT COST

BSN7GTY BRIMAR 8.95
6SN7GT 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 250
12AV6 RCA 2.50
12BA6 WESTINGHOUSE ~ 3.50
12J5GT RCA 3.95
12E1 STC 15.00
13E1 STC 140.00
1303 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

ghead Road, Gravesend, Kent DA11 8HD, England
Fax: 0474 333762




D.LY.

Letters

AFFORDABLE
PHONO-HEADS

| enjoyed your recent article on
phono-head amplifiers, but was
surprised to see that you did
not include any kits in the test.

For most of us, four or five
hundred quid is a lot to pay for
part of an amplifier. | built the
Hart phono-stage which is
powered by two PP3s (9 volt
batteries). It's easy to build (it
was my first effort at
assembling a printed circuit
board) and it only costs £75.
After the shock of finding that
it worked first time, | then
discovered it was a dramatic
improvement over the phono-
stage of my Musical Fidelity
A10C.

My LP playing system is
now a Rock, Moth, Arcam
P77Mg, the Hart and then a
Beard BBI0O into Ruark
Talismans. The sound is
stunning and I'm sure that any
of the phono-amps you tested
would have a hard job to
improve it

HI-FI WORLD SUPPLEMENT

Why doesn't someone
(you?) design an inexpensive
battery-powered DAC for
those of us just starting DIY hi-
fi Also, please include at least
one low-cost kit in your
comparative tests. I'm sure Hi-
Fi World isn't afraid of
embarrassing big name
manufacturers! Also as you are
always complaining - and rightly
so - about the lack of efficient
loudspeakers, why devote
three pages of your
supplement to building some
that are only 83dB.

David Kelly
St. lves,
Cambridgeshire.

The Hart kit was designed by
John Linsley Hood and offers
fine sound quality. At the
price it is exceptional value.
Our only small reservation is
that for moving coil
cartridges, there’s a little
more hiss than is possible
from today’s low noise solid
state devices. With moving

magnets, like your Arcam
P77Mg, it will be as quiet as
the best, however.

Digital convertors are
complex and layout sensitive.
They’re difficult to offer as a
kit unless carefully designed
and tested beforehand. Even
manufacturers use the chip
producer’s recommended
board layouts, because this
technology is so difficult yet
critical. Those that don't
commonly run into obscure
problems concerning RF
pickup of high frequency
digital in areas where it
wreaks havoc.

Some readers have
complained that the Audio
Synthesis DSM and Audio
Technology Sorcerer kit
convertors we have tested to
date are too expensive.
Unfortunately, it isn’t
necessarily cheaper to make a
kit with some products.
Volume industrial production
has become so automated and
fast that the usual savings on

assembly and testing time are
not there, machinery costs
being spread over large
production runs and many
years.

The expense these days
comes in design and
development. Kits have to
bear this cost, plus the
additional expense of
comprehensive build
instructions. They are low
volume items too, which
raises casework costs in
particular. Consequently, kits
aren’t necessarily cheap to
develop or manufacture.
Savings often come in their
direct-to-the-customer
marketing or, in some cases,
low development cost
through use of industry-
standard circuit arrangements.

The only other way of
making a low cost kit is to
eliminate all casework,
offering only a board and bits.

We are interested in low
cost kits and will review them
whenever possible; the Maplin
Millenium valve amplifier was
a good case in point. But
there aren’t so many real
cheapies, for the reasons
described. NK

ECC807s SPOTTED
Tsk, tsk. it really won't do!
Fancy both Haden Boardman
and Andy Gold saying
ECC807s aren't available
anywhere. According to
suppliers’ lists (and assuming
some swine hasn't bought up
the world supply in the
meantime), they can be had
from Philip Taylor and Valve
and Tube Supplies.

The address is: Philip
Taylor, 3 Silver Lane,
Billingshurst, Sussex. RH 14
ORP (good for obscure types)
and Valve & Tube Supplies,
Unit 2A, Rink Road Industnial
Estate, Ryde, Isle of Wight
PO33 2LT Tel: 01983-811386
(large range).

Also, consult the Sound
and Vision Yearbook for a
fuller list of component
suppliers, which is published
annually at £3.50.

Andrew Emmerson

Northhampton. > D>
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Thanks for the reminder, but,
I want to know, who's Andy
Gold? Is this a hybrid
reviewer, part Valve, part
Transistor?

Andy Grove, our valve
expert, says they're not in
production and are rare.
Consequently, we are not
prepared to encourage people
to buy amplifiers that rely on
their use, for fear of suffering
a more valid complaint, that
we've encouraged someone

Street, Bampton, Tiverton,
Devon EXI16 9LY. NK

POSITIVE FEEDBACK
Thank you for your review of
our valve amplifier kit as
published in your constructor
supplement, and we are
pleased that you found the
product very favourable. | am
Just writing to say that | have
taken note of your comments
in the ‘measured performance’

The instructions with the kits
are updated accordingly.

The amplifier kit will have
revised earthing arrangements
designed to improve the
stereo image from a stereo
assembly, and | have instigated
PCB changes to relocate C8 as
per the Mullard circuit, as you
have suggested in the review
(we have also experienced
minor oscillation problems on

one occasion). However, it is
not too difficult to terminate
the low side of C8 to the PCB
pin of VI pin 3, instead of its
normal PCB, on the original
version of PCB by way of
modification.

While | had tried to retain
some semblance of originality
in the Maplin version, so that
the design is not obviously a
direct copy of the Mullard 520,

to waste their money.

All the same, 'm sure
readers will be glad to know
that these valves may be
available in small quantities
and that a unique directory of
valve suppliers is printed in
The Sound & Vision
Yearbook, available from the
Sunrise Press, 2-4 Brook

box, and to notify you of other
small modifications that the
design is currently undergoing.
Due to interest in the U.S.
the PSU kit will soon be
supplied with a dual | 15/230V
primary and other
components, enabling it to be
built and used by both
European and USS. customers.

Maplin’s
Millenuim 4-
20 reviewed

in the
November

‘94 DIY

| Supplement.

Letter of

VALVE SYNERGY

Thank you for your high
standard magazine,
especially the Supplement. |
am a hi-fi enthusiast for
more than 20 years (I'm 39)
and | am very tired of seeing
the industry moving towards
mini-monitors, video and
the like. My system is based
around a Marantz 7c tube
pre-amp. a Marantz 8b amp
and a pair of 'small' IMF
TLS-50s bought, used, 10
years ago. Many
components came and went
along the years, such as a
Radford ZD-22 and ZD- 100
power, but the IMF/Marantz
combination proved to be a
synergy love affair, as weird
as it may look, | know. But
the result must be heard to
be believed. It seems that
the Marantz with its 55
pounds of transformers has
no trouble drivng almost
anything at reasonable levels
while singing; better in fact
than my previous 2 x 90
watt Radford which was
much more dynamic but
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totally sterile.

By the way, thank you
for your article about
"Restore or renovate”. Now
I know that | will never try
to improve the already good
work of Saul Marantz

I) My amp. is 35 years old
and seeming in perfect
condition, but is there a way
to check the values of
capacitors, etc. to see if they
have kept their values, or
must | wait for the day
something starts to smell
toasted in the room? (who
said that valves are not
reliable?)

2) | found a pair of 15"
Tannoy concentric (silver &
16£2) in a flea market for
about £50. They were in
bad home-made enclosures,
though. What struck me
was their dynamics (wow!)
and the fine imagin
coherence and speed. What
was wrong was a boomy
bass and no low extension
probably due to bad

resonant enclosure and ‘cup
distortion’ in the midband
that | can't explain. A well
known expert tells me it is
usually the amps, can it be
so?

3) By the way, Lockwood
Audio told me that the
GRFs were built around
these drivers, but | can't find
any plans to build these
enclosures. Could you tell
me where | could find these
plans?

4) The Marantz amp can be
run in tnode mode, giving
them nearly 20 watts
instead of its 35 watts, ultra-
linear, Would 1t help in

etting a better sound from
the Tannoys, or is it a ‘fake’
triode just for the fun of
being a triode?

5) You see me coming! In
the near future | plan to
build a single-ended amp
based on a 300B to drive
the Tannoys or some hom
‘speakers. Have you any

plans to suggest? What do
you think of Audio Note's
Kit One? and could your 4
watts SE amp drive the
Tannoys and eventually a
Lowther PMé horn?

6) Last question: have you
heard the PMé-based horn?
What are their strong and
weak points and do you
plan to review them some
day? Please publish my
phone and fax number.
Sylvain Giguére,
Portnuef-Station,
Quebec,

Canada.

Fax:418 873 3868

Tel: 418 286 4736

Some of the components in
your amp may now be out
of specification and dirt and
dust will have accumulated
inside, especially around
high voltage points, so
checking the amplifier over
will be very worthwhile. To
fully ensure that the
amplifier is in Al condition
is quite involved. All
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it is again an example of
Mullard getting it pretty well
right in the first place, so that it
has been extremely difficult to
make Millenium different. |
have to admit though that the
subtleties of the EF86 screen
grid uncoupling arrangement
eluded me at the initial design
stage. Ho hum!

Mike Holmes

Maplin Electronics,
Essex.

INFECTED!

Help! Ever since | purchased
my Rega Planar 3, which was
auditioned through an Audio
Innovations valve amp, | have
had the valve bug.

My current set-up is a Rega
Planar 3/RB300/R 100 tumtable
set-up, Denon PMA-300

amplifier, Denon DCD 1290
CD player, Denon TU260L
tuner and Tannoy Berkeley
‘speakers.

| am a qualified electronics
engineer with some time on
my hands and as much as |
would love an EAR 834 or
similar esoterica, | would get
more satisfaction from building
my own amplifier as well as
saving on costs.

| have circuits for the
Mullard 5-20 power-amp and
pre-amps, and the Williamson
amplifier, but | have no idea
what these amplifiers sound
like.

| read with interest your
article last month on the
Maplin 4-20 amplifier kit,
although | was perturbed by
the shortcomings on the
transformer front, which is

where savings have obviously
been made, and also the
physical appearance which
reminded me of projects |
once made at college 25 years
ago! | would rather spend
some more money on higher-
rated transformers and have a
reliable amplifier as a resutt.

Are there any other
manufacturers out there who
make a classic valve pre-amp
and power amplifiers in kit
form, and if so, do you have
any experience of their sound
quality, or indeed that of the
original designs.

| have obtained a list of
transformers and chokes from
EA Sowter Ltd. in Ipswich
from their advert and | would
like to know if these are good
quality components which can
be recommended?

T he Month

components will need to
be tested to ensure that,
for example, none of the
resistors have drifted out
of tolerance and that none
of the capacitors are
leaking DC current. It may
be better to take the
amplifier to a good
engineer as it is quite a
classic and it would be a
shame to watch it go up in
smoke.

The “cup” type of
distortion you are hearing
is usually caused by severe
frequency response
irregularities, so | would
immediately suspect the
new ‘speakers. The cones
may be damaged or the
voice coils sticking and as
these were in home-made
cabinets the cross-over
may be suspect as well.
Make sure you have the
‘speakers connected to the
right output transformer
tap. Connecting a 16Q
speaker to the 8Q tap
usually results in a very thin
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and weak sound.

Many of the top Tannoy
‘speakers used the Dual-
Concentric driver in one
form or another, so you
have quite a lot to choose
from. Also, there are other
enclosures which would
suit the Tannoy drivers
very well. How about a
scoop horn enclosure or an
enclosure based on the
legendary Japanese Onken
speakers? There are plans
for the latter in Sound
Practices No 4. Tannoy
may be able to help on the
GRF enclosures and
probably the crossover as
well.

My advice about triode
connecting is to try it and
see. You will probably find
that it sounds more
dynamic and musical.
Triode-connected pentodes
normally work well if
precautions are taken
against parasitic oscillation
and I'm sure this is the case
with the Marantz.

Keep your eyes peeled
for forthcoming circuits
and projects in HFW
Supplements. S.E. triodes
are our speciality and we
have 21| and 300B designs
coming soon. The Audio
Note Kit One sounds great
but looks like a dismantled
WWI radio transmitter so
if you have any form of
partner, cat, dog, children,
parents or for that matter
anyone with working eyes
in your house prepare for
trouble.

Our 4W S.E. design will
drive the Tannoys loud
because they are very
sensitive at around
96dB/1W and the
Lowthers even more so.
The 4W amp has a
beautifully warm and sweet
sound which I'm sure you
would love, and it looks as
good as it sounds.

| have only heard
vintage Lowther ‘speakers
but we will be listening to
some new types soon. AG

On the question of power
supplies, is it necessary to have
a separate supply for each
amplifier, or would a single
supply give satisfactory resutts?
Also what are the merits of
using a solid-state rectifier as
Maplin have done in their kit
(apart from cost)? Would the
large series choke in the supply
line still be necessary, or is this
all too much of a departure
from the original Mullard
design?

My apologies for a long-
winded letter, but | am sure
that there is a path to
thermionic heaven out there
somewhere!

PS: | abandoned my Garrard
401/SME 3009 S2 due to
excessive rumble and | have
been very pleased with the
replacement Rega. Are 40|

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

The writer of the most
interesting DIY letter
each month will receive
a superb Maplin
soldering iron, stand,
booklet on good
soldering practice and a
length of high quality
silver solder.
Write in to: Hi-Fi World
DIY letters, 64 Castellain
Rd, Maida Vale, London
W9 IEX.
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decks redeemable, or should it
be consigned to the scrap-
heap?

Myles Barrett
Chelmsford,

Essex.

The Mullard and Williamson
designs differ considerably in
their circuit topologies. The
5-20 was a later design using
quite a large amount of
feedback and high-gain valves
(EF86 and ECC83) with an
EL34 ultra-linear output
stage. It gave a reasonably
large maximum output
(35W), low distortion and
was cheap and easy to make.

The Williamson circuit
could be seen as a more
purist design using triode
connected KT66 output
valves and low-impedance
L63/6JS single or B65/6SN7
double triodes for the
preceding stages, but the
Williamson circuit is rather
more complex and has a
limited output of |5SW.

tn my experience the
Mullard circuit gives a warm,
rounded sound but can be
slightly compressed and
lacking in the finest detail.
The Williamson is more open
and tonally accurate as well
as having better dynamic
scale, but it is also drier and
lacks overall power. The
original G.E.C. KT66 valves
used in the Williamson circuit
are my favourite power
pentodes/tetrodes, and a well
designed amplifier built using
good output transformers,
components and original
KTé66s will walk over most of
today's amplifiers.

There are valve kit
suppliers (such as ourselves)
offering interpretations of
classic circuits like these, for
example our K5881 kit uses
Russian Military 5881 beam
tetrodes, the closest current
replacement for a KT66, but
in a circuit configuration
more like the 5-20. This
amplifier has the sweetness
of the 5-20 with the clarity of
the 5881 output tetrodes, it
also has a well finished steel
chassis and large, generously
rated transformers.
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| have used Sowter
transformers in the past and
they were fine, but you will
really have to suck it and see
if you are going to develop a
project of your own. The
phase shifts caused by the
output transformer are an
unknown quantity so you
can't really just drop it into a
circuit. Some
experimentation is necessary
with the feedback network.
This is one of the advantages
of buying a full kit - the circuit
has already been optimized.

It is not absolutely
necessary to use separate
power supplies for each
channel but it can help. Solid-
state rectifiers are much
more efficient than valve
rectifiers and help reduce the
cost of an amp, but for sonic
purity and output valve
longevity | can recommend
valve rectification.

The 401 can be tweaked
up to a very high standard.
There are several companies
advertising in this magazine
offering this service, for
example Loricraft, Slate
Audio and Technical and
General Supplies. AG

It's very nice to see the
original Mullard Circuits For
Audio Amplifiers now being
reprinted. | still have my
original version from the
Sixties, which was a source of
wonder and much fun at the
time. However, more
recently | have had to sort
out a modern Mullard 5-20
that didn’t work properly
because of incorrect feedback
compensation components,
and | have met similar but
larger problems with GEC's
SOW design.

As Andy says, you have to
set these feedback
component values depending
upon phase shifts around the
amplifier, those in the output
transformer being particular
to the transformer used.
Modern transformers often
differ significantly to those
used by Mullard and the
feedback component values
have to be adjusted
accordingly, those given by

Mullard and GEC commonly
being unsuitable.

The experimenter can get
a long way by applying
feedback progressively,
starting off with a high-ish
value series “dropper”
resistor in the feedback loop
(say 8k) and dropping slowly
until the amp breaks into
oscillation, probably around
3-4k. Then increase the value
by around 20% to give the
unit a reasonable stability
margin.

This is a bit ad hoc, but
providing you err on the side
of caution, meaning a high
resistor value (6-8k) and least
feedback, then the amp will
be plenty stable enough into
all loads. Do not try to use
maximum feedback; it will
not improve sound quality
and the amp may well burst
into occasional oscillation,
which could destroy
tweeters. Valve amps like this
sound fine with low-ish

feedback and in this state
they are most stable.

Having set feedback level,
the capacitor across R13
(C9) and that in series with
resistor R3 (Cl), should be
adjusted for best square wave
response. Use a |kHz square
wave driving 3V into an 8Q
resistor (3-1 IW). Viewing on
an oscilloscope, make sure
there’s no significant leading
edge droop as in a), indicating
treble fall and a warm or dull
sound, or leading edge
peaking as in b), indicating
treble lift and a bright or
sharp sound. Try to minimise
ringing too, as in c), which is
indicative of a sharp
supersonic treble peak
attributable to leakage
inductance and winding
capacitance forming a
resonant circuit. This
trimming may increase your
stability margin and feedback
can be increased a little after
if desired. NK

=

Cl 47p
R3
4.7k

Compensation

Ré
110k

R7
390k

INPUT RI R4
220k 2.2k

S50u
o RI3 6.6k
560pF M
A A A Feedback
93 l __“__
GROUND C9 310pF ’
Compensation
a) Treble fall b) Treble lift c) Ringing

Feedback components have to be set depending on phase shift

around the circuit. A scope can be used to view square wave

performance which gives a useful guide.
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BILLINGTON GOLD

VALVES/TUBES

Long known as specialists in rare tube brands, Billingt.in Expost provides a line of premium-grade valves to fill the increasing demand for hard-to-find tubes!
BILLINGTON GOLD features specially tested valves selected for long life, low microphony and low noise. Versions with gold plated pins are available.
BILLINGTON GOLD brand comes from a variety of countries around the world. We have carefully chosen the best manufacturer for each type, with an

emphasis on the highest audio quality and product re'sbility

We stock one million valves including, BRIMAR, GE USA, GEC UK, MAZDA, MULLARD, RCA, RUSSIAN /SOVTEK, SYLVANIA, TESLA, TUNGSRAM and

other rare brands, as well as sockets and CRTs

BILLINGTON GOLD

SOVTEK

2A3 15.50 5U4G 3.60 ECC83/12AX7WB 3.50

6L6GC 6.45 6LBWGC 6.00 EF86 POA

12AX7 5.25 6SL7GT 250 EL34G 6.20

3008 60.00 BSN7GT 4.95 EL84 1.99

811A 12.00 12AX7WA 3.50 GZ34 5.40

845 33.00 12AX7WB 3.50 GZ34/5Y3GT 2.90

6550A 11.50 5881/6L6WGC 6.00

E81CC 5.25

E82CC 4 58

E82CC-01 8.5 6AS7G 450 3008 Stivertone 60.00

E83CC-01 8.50 6B4G 27.00 ECC88 3.90

ES%%? ggg ECL82 2.25 EL34 7.00

ECC82 450 Try us for ALL Russian Valves

ECC83 525

ECC88 6.90 OTHERS

EL34 9.95 6CG7 Yugoslavian 6.75 6336A Penta USA 58.50

%%‘é gg’g 6X4W Raytheon USA 3.60 ECC85 Tungsram 3.30

KT88 1850 5751 (USE ECC83) ECL86 Tungsram 3.45
RARE BRANDS SOCKETS

3AMP1A Tungsram Hungary 32.40 Jumbo 4-pin for 211, 845, etc. 11.50

5C-450A STC UK 259.35 Jumbo 4-pin, gold plated, for 211 24.00

5R4GY USA 7.50 UX4 for 2A3. 300B, 811A, etc. 2.25

5Y3GT RCA 3.90 UX4 large locking type for 300B 6.00

6BH6 RCA 2.48 B5 UK 3.60

6L6WGB Sylvania 15.00 UX5 McMurdo UK for 807 3.60

6V6GT STC UK 4.20 B7A for 6C33CB 3.23

12BH7A GE 11.40 B7G McMurdo UK, chassis, skirted 0.72

12E1 STC/ITT UK 16.50 813 Ceramic 15.00

13E1 STC UK 135.00 Octal McMurdo UK 1.20

85A2 Mullard 9:98 Octal PCB, nylon 2.70

805 USA 54.00 QOctal PCB, foreign 1.20

807 USA 9.00 B9A for ECC83, EL34, EF86, etc, suitable for pre-amps:-

5687WA RCA 6.45 - Ceramic, skirted, chassis, screening can;

6189W GE/RCA 5.99 Chinese 1.20

6550A GE USA 33.00 Russian 0.90

CV40C3 Mullard UK 9.00 - PCB, gold pins 2.40

Cv4004 Brimar UK 7.85 BID Magnoval, chassis, for PL519 2.25

CV4024 Mullard UK 7.50

DG7-32 Tungsram Hungary 32.48 We supply sockets for all valves listed in this advertisement.

ECC81 Mullard UK (CV4024) 7.50

ECC82 Mullard UK (CV4003) 9.00

ECC83/ECC803S Tesla 13.13 TOPCAPS

ECC83/6922 ECG Philips 518

EF86 GEC UK (CV4085) POA For 2034, 807, etc 1.20

EF804S Telefunken 27.00 For 12E1, 5B-254M, PL519 3.60

EL34 Siemens Germany flat top POA

GZ32 Mazda 8.00

GZ37/GV378 Mullard UK 353 MATCHED TESTING

KT90 Yugoslavian 45.00 Per val 200

PL519 ECG Philips 5.95 st i ‘

All items in stock at time of going to press. Piices in GB Pounds and subject to fluctuation: please check before placing your order.
We stock over 3000 valve types and 400 types of CRT. Pleuse ask for our free 50 page catalogue of valves and/or our CRT catalogue.
Payment is accepted bv
ACCESS, AMERICAN EXPRESS, DEBIT CARD, JCB. MASTERCARD, VISA, Bankers Draft, Bank Telex, Eurocheque and Cheque (UK only)

Minimum order: UK, £50.00 + VAT & carriage. Export, £100.00 (US $150.00) + carriage

West Sussex RH14 9EZ UK
Tel:z (0) 1403 784961 Fax: (0) 1403 783519

Billington 1 E Gillmans Trading Estate,
Billinghurst,

Export

Limited

Visitors strictly by appointment please




R VALVE COMPANY

for
High Quality Audio Valves

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

Price list and Order Form for CVC PREMIUM Audio Valves

PRE-AMP VALVES RECTIFIERS Unit Price
Unit Price Total Price
ECC8l1 5.00 EZ80 4.00
ECC82 4.00 EZ81 425
ECC83 5.00 GZ32 5.00
ECC85 4.00 GZ33 5.00
ECC88 5.00 GZ34 5.00
ECF82 5.00 G737 5.00
ECL86 5.00 5U4G 5.00
EF86 4.00 5V4G 4.00
E8OF (Gold Pin) 9.00 SZAGT 3.50
E81CC (Gold Pin) 6.00
E82CC (Gold Pin) 6.00
E83CC (Gold Pin) 6.00 SOCKETS ETC Unit Price Total Price
E88CC (Gold Pin) 7.00
6SL7GT 4.00 B9A (State Chassis or PCB) 1.60
6SN7GT 4.20 B9A Gold Pltd (State Chassis or PCB) 3.50
6922 5.00 Octal (State Chassis or PCB) 1.75
7025 6.00 Octal Gold Pltd (State Chas or PCB) 4.20
4 Pin (For 2A3, 811A etc) 3.00
POWER VALVES Unit Price Total Price| 4 Pin (For 211, 845) 11.00
4 Pin Gold Pltd (For 211, 845) 15.00
EL34/6CA7 7.50 7 Pin (For 6C33CB) 4.50
EL84/6BQ5 4.00 Screening Can (For ECC83 etc) 2.00
E84L/7189A 5.10
KT66 9.20
KT77 12.00 MATCHING CHARGES

KT88 12.50 POST & PACKING (UK)

KT88 (Gold Special) 19.50 TOTAL EXC VAT

2A3 (State 4 Pin or Octal) 14.00 VAT @ 17.5% (UK/EEC ONLY)

211 22.00
300B 50.50 TOTAL TO PAY

6C33C-B 36.00

6L6GC 6.50 Please make cheques payable to:
6L6WGC/5881 8.00 : Ny’
oo 5.00 CHELMER VALVE COMPANY’ or pay by

6080 12.00 ACCESS/MASTERCARD/VISA Please give details:

336A 000 HEEEEENEEEENENER

6550A 11.00 ]
oy o SIGNATURE: .........ccccooerren EXP. DATE: ......ooccomrrine

7581A 11.00 NAME: ..ottt sreene s raenes
811A 9.50 ADDRESS: ......oi ot

845 29.90

Total carried forward ...

VALVE AMPLIFIERS SOUND BETTER STILL WITH CVC PREMIUM VALVES!
130 New London Road, Chelmsford, Essex. CM2 ORG. Tel: 01245 355296/265865 Fax: 01245 490064






