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%ouncing the availability of the original WE 300B electron tube.

Western Electric® « High Fidelity * Electron Tubes * Interconnects

Westrex Corporation » AT&T Promenade II * 1230 Peachtree Street » Suite 3750  Atlanta, Georgia 30309-3575
404-874-4400 » Facsimile 404-874-4415

Western Electric High Fidelity products are marketed worldwide exclusively by Westrex Corporation.
Western Electric is a trademark of AT&T licensed to Westrex Corp., a company independent of AT&T.
Western Eectric High Fidelity products are manufactured in the U.S.A.
Developments of AT&T Bell Laboratayies.
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NEW WESTERN ELECTRIC
VALVES

Western Electric, part of America’s
giant AT&T communications company,
has announced renewed manufacture of
a super high power triode, the 2|2E.
Standing no less than |3ins high, with a
diameter of 3.5ins, the 212E is a
monster. Designed originally for
transmitters, as well as industrial
amplifiers, everything about it is larger
than life. Its filament alone consumes
84watts and its anode (plate) can
dissipate 275watts. To swing this power
the anode needs to be run at up to
3000volts.
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Stunned by the re-emergence of this
valve, which shades today’s biggest -
such as the 845 - by a large margin, we
contacted the President of Western
Electric, Charles Whitener Jr. Asked
whether it was to be used in a new
EMP-resistant transmitter proposed by
the US military, or something equally
esoteric, he assured us it was in fact
aimed purely at the audio world,
especially Far East enthusiasts who seek
to vaporise themselves. Tweaky as hell,
Western told us the 2|2E was intended
for “high power single-ended designs”.
With a typical efficiency of 30%, this
means the 212E could be used to create
an 80watt SE amplifier.

But don’t get too excited! The
output transformer will have to be able
to withstand 5000volts between
primary and secondary or the ‘speakers
will go into orbit.

Safety approval? - Forget it!

Both mains and output transformers
will have to be installed by crane and
the standing dissipation of a stereo
amplifier will be 560watts or
thereabouts, so they'll stream heat.
Then there’s the insurance premium.
You'll need this, because each valve
costs $750, or around £500 by the time
it reaches the U.K.

| love the earnest explanation in the
application notes that gradation into
four impedance classes is “in no way a
gradation of quality, but to facilitate
parallel operation”. Run in parallel
matched pairs like this they’d produce
more energy than the big bang at Los
Alamos and even the U.S. Federal
Reserve would be challenged by the
price. Like it!

More prosaic is the re-emergence of
the Western Electric 2748 double-
diode rectifier valve. Able to pass a
reasonably high current of 225mA, this
valve will withstand 660V rms volts
input.

Westrex Corporation

AT&T Promenade ll,

1230 Peachtree Street, Suite 3750,
Atlanta, Georgia 30309-3575

a (001) 404 874 4400

AFFORDABLE MULTIMETER
RANGE ;
Maplin Electronics have introduced a
new, affordable range of multimeters.
The ‘Academy’ range consists of five
meters, moving in price from £19.99 up
to £44.99. Of particular interest is the
PGO12, which at £34.99 includes an
autoranging frequency function and a
capacitance meter. For full
specifications, see pages 308-313 in the
1995 Maplin catalogue.

Maplin Electronics
P. O. Box 3,
Rayleigh,

Essex. SS6 8LR

@ 01702 554161

NEW MAGNESIUM DRIVERS
FROM SEAS

Seas, one of the major suppliers of drive
units to the hi-fi industry, have recently
introduced a range of magnesium cone
drivers. There are four drivers available,
two with 6.5” and two with 4.5” cones.
All of the magnesium drivers feature
heavy copper rings mounted above and
below the T-shaped pole piece to
reduce distortion and increase overload
margin, a solid copper phase plug which
improves heat conduction away from
the pole piece and an injection moulded
magnesium chassis.

These new drivers are only available
to manufacturers at present, but it is
hoped that they will be made available
to home constructors in the early part
of next year.

Radio Components Ltd
428 Whippendell Road,
Woatford,

Herts,

WwWDI 7PT.

T 01923 250665

AUDIO FAIR

The Ist Egham Audio Fair will be taking
place at The Egham Youth Centre, 185
High Street, Egham, Surrey on Sunday
Ist October. Arranged by Graham
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Hart Audio Kits and Eactory assembled unils use the very sest audiophle components in
il designs by the renowned Jafn Linsiey Hood to give you unbeatae pertormance and
unbelievabie value b money

We have aways led the fleid lor easy home construction & prokessional standands, even in
the sixties we were using easily assembed printed crouls when Heathiat in America were
stif usng agboards! Many years of expenence and inncvation, going back fo the early
Dinsdle and Barley classics gives us incomparabie desiyn expertise in the needs of the
‘home constructor. The current rnge of Hart ks is desigred 1o give you & he components
lor 3 malching ensembde of audko excelience

K1100 AUOIO DESIGN 80 WATT POWER AMPLIFER.

Thes lntastic John Linsiey Hood designed ampiier is the Ragship of our range, and the
i0eaf powerhouse o your ultinise hiff system ThiS ki is your way I gel £X performance at
bargain basement prices Unique design leatures such a &uly FET stabilised power
supplies give his ampliSier Workd Class performance wih startiing clarfty and ransparency
of sound, aified fo the tamous HART qualfly of componzts and ease of construction
Usek options are 2 stereo LED power meser and a versdile passive Kont end giving
swiiched inputs, mh ALPS precision Blue Veivet low-mmise volume and balance conrols
Construction is very simple and envoyaide wnth all the dficu? work done for you, even the
wiing s pre-lerminaied, ready lor instant usel. Alf versians are availaiie with Standard
components or specially selected Super Audiaptiile components af £29 60 extra per
channel, pius £2.40 i you want lo iciude Goid Plaed peakes lerminals.

K11008 Compiete STANDARD Amplifier K,

AT1008 Factory Assembked .

K1100SC Compiele SLAVE Amphfer KX, £.

A11005C Factory Assembled

K1100M Complete ¥ ONGBLDC Ampiiier IGt,

A1100M Factory Assembled. . g

RUH10 Reprints of kalest Amplifier articles.

K1100CM Construction Manual with A parts lists

K1400 AUDIOPHILE PREAMPLIFIER. A varsatile 18tra high qualtly preamp with 0o less
han seven inputs, ¥ switched by sealed hugh qualdy niiays. Separate tape outpust selection.
Ciass "A” headphone oulput for two Phones. Lo-Z long line dive i,
S KR

xrwnmrmmm

£34349
£29%41

: i “m— =

CHIARA® SINGLE ENDED CLASS “A” HEADPHONE AMPLIFIER.
First Modue bo appear in our new ‘2000 Range” of ks, This unit prowides a high qually
hone oulput lor those many amphiiers tha do not have one. Easily instafted with special
link-Bvough oMy the unkt draws s power from our nzw Andante Uitra High Qually finear
foroidal supply. Housed in the neal, bisek finished, Hart mnibox it features the wide
Irequency response, low-distortion and ‘musically’ tfal one associaies with designs rom
the renowned John Linsiey Hood Pre-lenminated inferconnecting Jeads and PGB mounted
sockets prevend supply polanily reversal and on-board diagnastics provide visual indbeation
of supply line inkegyily. Vokume and balance controds are Alps “Biue Velvet” components
Very aasily buall, even by begeners, since alf compawents fit directly on the single prmiéd
Ul board and there is no conventional wiring whatscever The kit has very detaited
insiructions, and even comes with a roll of Hart aud:cgrade sifver soider. X can aiso be
Suppied factory assembled and tested. Seiling for less than the fotal cost of alf the
components, A they vere bought sepzrately, this unit represents incredible
wakue for money and makes an attraciive and harmonious addion fo any
il system.
K2100 Complete Kt
K21005A Senes Audiaphite versivn with sélected audiophie
components
A210054 Factory Assembved and Tested “Chiara”

£109.50

11246
£14946

Hart Audio Kits -
Your Value for Money Route to Better Sound
2 Penylan Mill, Oswestry, Shropshire, UK. SY 10 9AF
Phone 01691 652894 Fax. 01691 662864

K3565 “Andarde” Augiophile Power Supply Kitfo st 85e
AR565 Factory Assembled and Tested “Andante: £1264
Special Offer, Both Units in Kit Form together, with SA version “Chiara” with mas and DC
Supply leat ONLY £184.9
Factory Assembied and Tested. - OMLY £267.88

K1450 MAGNETIC PICKUP PREAMPLIFIER KIT features a fotally discrete component
implementation with the supenor sound of the Shun Feedback concent. High quatily
components fiting lo an advanced double sided printed circuit board make this 2 product af
the lesding edge of techaology that you will be proud to ovn Nevartheless with our step by
step instructions it s very easy and satistying lo assemble. The higher curent consumpéion
0of this unit means thal it 15 best pawered by our new Andante Audio Power Supply, itself
an advanced piece of techiology in 2 maiching case Thés supphies the superbly smoothed
and stabiilised supply fines needed by ny sensifive preampifer and leatures a dly potted
Hi-grade toroidal transtormex along with 2 special limited shift earthing system for hum free
operation The K1450 15 sustable lor 2 mowing col and moving magnet fransducers ihis
unit is especially recommended for, and will extract the very best #om the modern
gencration of low oulput fugh quality mowing coil transducers

This magnificent i, comes complete with alf parts ready 1o assemie inside the fully
finished 228 x 134 x 63mm case Comes with Rl easy to follow, instuctions as well 25
the Hart Gaice fo PCB Construction, we even throw in enough Hart Audiograde Silver
Solger lo construct your lalf
K1450 Compete K.
K14505A Audhopire Kit

£11158
£13394

Why not buy the reprints and construction manual for the kit you are intevested i 1o see
how easy 11 is fo busid your own equipment the HART way. The FAL cost can be credited
against your subsequent kil purchase,

ALPS “Blue Velve!™ PRECISION AUOIO CONTROLS.

Now you can throw out thase noisy 1i-mekched carbon pofs and replace with the real IV-fi
components only used selfsctively in the very top figh of Workd class amplifiers The
improvement in track accuracy and maiching really 1s incregible giving better tonal balance
Detween channels and rock solid image stally.

MANUAL POTENTIOMETERS

2-6ang 100K Lin.

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

2-Gang 10K Special Balance, 2ero crosstalk and 2ev0 centre Joss.

MOTORISED POTENTIOMETERS

246300 26 Log Volume Control

2-6ang 10X RO Special Balance, zero crosstalk and less than 10% loss in cenfre
position

2620
%%

SOLOERING
The size of modem components makes the nght soldering equipment essential for good
results Everything we ofer we actually use in our own workshogs!. See our Lists o the fulf
fange
845-820 XS240 ANTEX 240y 25w Saldering Iron. This is the ideal Mutti-purpose iron as
the bt is designed lo foially surround the element grving the best heat transter This
exceflent design also means that although it s small and hardy engugh for madam
components ils heating capacily 1s better than Larger irons of comentional construction
Excellent Value N
845-080 ST4 L ighweight Sofdering lron Stand This has provision kx the classic damp
sponge for bl mping. £239%

HART SUPER AUOIOGRADE SILVER SOLDER
Hant Super Auiograde Silver Sofder has been specially formulated for the serious
audiaphile Not only does i give beautitul easy-to-make joins but it is designed to met at
normal solering temperatires avoiding the possibuliy of thenmal damage to components o
the need lor speial high temperature irons. A very low residue flux makes perfact joints
easy but eliminates the need for board cleamng after assembyy.

845-007 3mirs 22SWG 1n Hart Mini Tube.
845008 100y Reet Special Valve Gradk, 20swg £1290
845-009 100, Precision PCB Grade, 225wg. LU
845-110 100g Roet Superfine 24swy for uftra precise control and easy warking. £2145

£390

PRINTED CIRCUIT BDARD SOLDERING PRACTICE KIT.
Unsure whether you can construct 2 HART ki?, this is your chance fo by!. Your HART
Prrked Circudt Board Sokdering Practice Kit comes with 2 range of modem components, 2
typical Hart quality PCB, a roll of the correct grade of soider and full instructions 1t enables
the enthusiast who is uncertain of his, or indeed her, by o put together and solder 2
printed civcuit fo try their hand a minimum cost. The instructions explain the right
lechnigue and quice even an absaliéa beginner ihrough the seemingly daunting, but in bt
very simple, art of making 2 good soldered joint
Excellent value lor money A only. .
Super Version with Hart Sifver Soiger. .

.£4%9
5%

TECHMICAL BODKSHELF
NEW! “AUXNO ELECTROWICS ™ And now, hot off the press, yel another ciassic from the
pen of John Linsley Hood. Follgwing the enormous ongoing success of his “Art of Linear
Bectronics” the idlest oftering is the all-néw exition of *Audio Electronics”, now entirely re-
wilten by the master himself
Underfying audio lechviques and equipment is aword of elzciromies that desermines the
quality of sound. For anyone involved in designing, a0pting or using digial or analogue
audio equpment undarsianding electionics leads Io 1 greater control over the reproduced
sound.
The subjects covered includs tape recording, tuners, power oulpul stages, digital audio, lest
instruments and loudspeser crossover systems. John's fifetime of expenience and personal
innovation in s fd aliow him 1o apply his @it of bewng 5o familiar wih his subject thal
e can write ciearly about it and make 1 both inkevesting and comprehensibie fo the reader
szwmaumﬁmmlknmwm'nmmmm
for money & only . - £1899°

“THE ART OF LINEAR ELECTRONICS.®

The dekinitive /near eXectronics and audio book by the renowned Join Linsiey Hood. This
300+ page book wil give you an unparalieled insight info the workings of all types of audio
circuds: Leam how Io read circuit chagrams and understand ampiiiers and how they are
desigred 1o give the best sound. The virtues and vices of passive and active components
are eamined and there are separale sections covering powe suppises and the sources of
nowse and hum. As one would expect from this wiiler the history and derivation of audio
amplifier circuitry have an entire chapier, as does lest and measurement equipment
Coplously illustraled this book is increditie value.for the amount of information 1t contains
on the much neglected fiesd of linear, as opposed fo digtal, electronics. indeed it must be
destined b become the standard reference for all who work, or are intexested in. tis field
Latest reprinied edition with extended ingex.

1994 344 Pages 247 x 190 1Kg 0-7506-06654 o £1695°
DIGITAL AUDIO AND COMPACT DISC TECHROLOGY”
0-7506-0614-2 ...

INTRODUCING DGITAL AUDIOCD DATANHSAMM
ISBN 1870775 228 . - p—
'TPfWOFSOUﬂiM 0&%3?43 0
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR"
0-572-01062-1

"AUDIO" FA Wilson. BPI11 .. ..

HOW TO USE OSCRLOSCOPES & OTHER IESTEOUMT' RAPuw BPZGI
£350

“THE LOUDSPEAKER DESIGN COOMBOOK™ Vance Dictason. (4th Edn) 0-9624-191-76
2%

ELECTROSTATIC LOUDSPEAKER DESIGN AND CONSTRUCTION Ronald Wagner BKTS
£18%

AN INTRODUCTION TO LOUDSPEAKERS & ENCLOSURE DESIGN”

V Capel BP256 .. - £2%
'LOUDSPfAmZSFMMWCIMS‘ BP9 ... - ..1:1!6
'TPfHARTPRIMH)CIRCUITBOAﬂDCDNSIRUCHGVGUIDE This is included FREE
with alf complete kits bul is availatie separaledy. . £250

£17%°

VALVE & EARLY CLASSIC BDOKS
THE VTL BOOK  David Mankey  BKVT1 %
LOUDSPEAKERS; THE WHY AND HOW OF GOOD REPRODUCTION. G.Briggs. 19490-
9624-1913-3, B%
MULLARD TUBE CIRCUITS FOR AUDIO AMPLIFIERS
BRART £13%
THE WVLLMMSONAMPUFH 0-9624- 1913-4 - . £8.95
AN APPROACH TO AUBIO FREQUENCY AMPLIFIER DESIGN GEC 1967, 1438?50—05—2
£18%

AUDID ANTHOLOGIES, artickes from Audio Engineering Six volumes covering the days
when audio was young and valves were king! BKAAY/ 1o 6 All £13.96 each

A SIMPLE CLASS A AMPUIFIER” J{ Linsley Hood MIEE 1969 RLHIZ. ... £250
Postage on alf books, unless starred, is only £1.50 per book, maximum £4.50 for any
number, any size'. Starred Rems are heavy books costing £2.50 b send.

No wating!. Al fisted books are normally in stock!

Ordering your HART kit is easy, simply post, telephone or fax your order anytime. Let us know what you fequire, with your name, address, cheque or credit card number and
expiry date. Your daytime phone number is useful in case we need to get back to you. It you need further information on our kits just ask our FREE lists. Overseas order are
welcome and we can send anywhere in the World. Post on UK orders up to £20 is £1.50, over £20 - £3.50. Express Courier £10.

QUALITY
AUDIO KITS

24hrs SALES LINE

01691 652894

ALL PRICES
INCLUDE

UK/EU VAT




Tricker of GT Audio, the Audio Fair
promises a wide variety of vintage and
new audio equipment, electronic
components, records and more.

The venue is just Sminutes from
Junction |3 of the M25, making the Fair
easily accessible to visitors. It will start
at 10.30am and continue through to
4pm, admission costing just £1 for
visitors, with stalls available at £15 for
exhibitors.

For any further details, please
contact Graham Tricker on Tel/Fax:
01895 833099

BILLINGTON TO SELL
WESTERN ELECTRIC 300B
Billington Export hope to have the new
Western Electric 300B valve available
early in September. Retail price will be
£285 each, but for total orders over
£400, they will be £190each. The
WE300B is manufactured using the
same original tooling, materials and
manufacturing processes as the original
now-antique 300B. Many expect it to
be the best 300B ever made.

Billington also have in stock new
valves from Svetlana. The 811A-3s and
811 A-10s cost £22.75each, the new
EL34s are £9.99each and their 6550s
£18each.

Also worth looking out for is
Billington’s new 60page catalogue. Due
to be published in September, it will
feature around 4000 valves, including
many antique items from Mullard, GEC
etc., as well as their own Billington
Gold brand.

Billington Export
Units El &E2,
Gillmans Ind. Est.,
Billinghurst,

W. Sussex.

RHI14 9EZ

T 01403 784961

SVETLANA DEVELOP NEW
POWER TRIODE

Svetlana recently announced an all-new
design, the 81| power triode. This is an
interesting new design, being a modern,
high tech. vaive specifically designed for
audio. It has an anode dissipation of
65watts and a maximum anode voltage
of 800V, making it usefully beefier than
a 3008, if a bit below the ratings of a
21| or 845. The 811 stands nearly 6in

HI-FI WORLD SUPPLEMENT

high overall and has a maximum bulb
diameter of just over 2in.

Svetlana have given the 811 a
thoriated tungsten filament which, they
say, is much more resistant to overload
than those with oxide coatings. This is a
directly heated valve - there's no
cathode - so it has a “soft glow”,
Svetlana tell us. Steadier emission over
time from the filament gives a more
stable sound too. Internal parts are
supported by ceramic insulators and
mica supports brace the electrode
structure against the glass to minimise
microphony.

A white ceramic base is used to
enhance appearance and a matching
ceramic valve holder is available. Two
types of 81| are available, low mu (3.5)

and high mu (10). With a standard 6.3V
heater and a low price of just £22.75,
the 811 looks to be great value. The
low mu version sinks more current and
is most suitable for low-ish voltage
working (say 450V), to stay within the
voltage limit of electrolytic capacitors.
The high mu suits higher voltages,
where it should prove a little more
linear; it is also easier to drive. On a
price versus power handling basis, the
new Svetlana 81! looks untouchable and
should become popular.

Svetlana

8200 South Memorial Parway,
Huntsville,

Alabama.

T (001) 205 882 1344

(Factory: St. Petersburg, Russia)

.’.‘ -

DIGITAL STORAGE
OSCILLOSCOPE FOR THE PC
The Allison Technology Corporation
have recently introduced O-Scope,
which converts your PC into a Digital
Storage Oscilloscope. O-Scope
comprises an interface which plugs into
the printer port of your PC and
dedicated software. Input ranges are
from 50mV to |0V per division, and
sweep rates.from 500ps to 100s per
division on a 6x10 division grid. The dual
trace O-Scope Il includes an external
trigger and is priced at $390 complete
with software and instructions. The
single trace O-Scope | is available for
$230, or $190 in kit form. All prices are
inclusive of air shipping to Europe.

Allison
Technology
Corporation
8343 Carvel,
| Houston,
l Texas 77036
USA.
@ (001)713
777 0401

O-Scope 1
“3‘3321::‘?‘“"‘2%??
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KLS7 LOUDSPEAKER

loorstanders are all the rage
Fnowadays, and it is not difficult to

see why. A slim floorstander has a
footprint no larger than a standmounter
and metal stand, but has several
advantages. The increased cabinet
volume available to the designer can be
used to extend bass lower for a given
drive unit, yielding better bass
performance. Floorstanders can also be
made to look more elegant than a
standmounter plus metal stand, so they
can be more domestically acceptable
too.

So our latest KLS7 kit design
loudspeaker is a simple and compact
floorstander. Aimed at audiophiles
wanting a high performance loudspeaker
on a budget (you should be able to
complete a pair of KLS7s for around
£240), it uses a high quality Audax
carbon fibre bass/midrange driver, along
with an efficient polymer dome tweeter.

KLS7 is suitable for a wide range of
amplifiers, including valve amps. It has
been designed to be used near a rear
wall - around a foot away works best -
and its compact dimensions make it ideal
where space is at a premium.

KLS7

A compact, floorstanding carbon fibre driver loudspeaker

designed & built by Dominic Baker.

THE DRIVE
UNITS

THE TWEETER

Many of our long term readers will
recognise the tweeter, which comes
from our now-discontinued 94dB
sensitive KLS2 2-way floorstander. It is
an Audax |4mm Polymer dome
tweeter, which we modify to give a
smoother, more controlled response.
Audax’s range of |14mm polymer
dome tweeters use the same basic
principle: the dome is a one-piece

n OCTOBER 1995

moulding onto which the voice coil is
wound directly, giving super sensitivity.
This also gives them a fast and clean
sound, being driven direct, as it were.

Used carefully, this tweeter is a
favourite of mine. It's affordable, and the
magnet and diaphragm can be easily
replaced by snapping the assembly apart,
which makes them very easy to service.
They can sound every bit as good as
cheaper soft-dome tweeters.

THE BASS/MIDRANGE DRIVER

The 4” carbon fibre cone Audax
HM{30C0 has found favour in both our

KLS3 and KLS4 designs for its clear and
open tonal character. | wanted to
squeeze this super little driver into KLS7
to give audiophiles on a budget a taste
of truly top-end sound - and it has
worked well. KLS7 has similar midrange
qualities to our more expensive, and
much bigger three-way KLS3.

In KLS?7, the HM|30CO driver is
used in a 20litre, reflex-tuned cabinet, to
give surprisingly good bass for its
modest size. The cabinet was made to
be a super slim floorstander that can
stand discreetly against a wall.

HI-FI WORLD SUPPLEMENT



KLS7 LOUDSPEAKER

THE
CROSSOVER

Being a budget design, the crossover for
KLS7 was kept as simple as possible. For
this purpose, second-order filters are
best, giving good control over the
crossover point together with usefully
steep roll-off rates. The second-order
filter used is a simple two-element
circuit, comprising an inductor and
capacitor.

The tweeter uses a series 3.3pF
capacitor and a parallel 0.5mH inductor
to form a high-pass filter with its
crossover frequency set at 4kHz. An L-
pad attenuator is used to reduce the
sensitivity of the tweeter which is much
more sensitive than the midrange driver,
whilst holding impedance smooth and
around 8(, very important for correct
matching to a valve amplifier.

The carbon fibre midrange driver
uses the opposite arrangement to give a
low pass filter, that is a series 0.76mH
inductor with a parallel 8pF capacitor. A
15€2 resistor is used in parallel across
the driver to damp impedance and keep
it as smooth as possible and close to 8.

In the crossover we chose Solen
polypropylenes, even though this is a
budget design. They make such a
difference, allowing the qualities of the
carbon fibre midrange driver through,
that we thought it was worth the little

CARPET FELT

LONG HAIR
WOOL

HI-FI WORLD SUPPLEMENT

C1, 3.3uF R1,5.6Q

0.5mH

i
L1 §R2 [:])
5.6Q

L2, 0.76mH

—

C2 mim
8uF "™

R3
15Q

HF+

IN

LF+

IN
@

LF-

extra outlay. The rest of the
components are good quality audio
grade, but low power to save cost.
There isn’t much point using super high
power resistors and inductors, because
KLS7? is quite sensitive and doesn’t need
much power.

The terminal used on KLS7, and all

of our kit designs from now on, is a
single male XLR connector. This is to
comply with new EC regulations due to
start next year, which prohibit the use
of 4mm plugs which can be inserted into
a European mains socket. We suggest
you use pin | for earth (black terminal)
and pin 2 for +ve (red terminal).
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DIGITAL STORAGE

OSCILLOSCOPE

The O-SCOPE 1s a pocket-size
module that plugs into a PC's
printer port and turns it into a DSO,
Spectrum Analyzer, Freq. Counter,

DVM and Data Logger. Accepts standard probes.

SINE WAVE

SPECTRUM

0-Scope |, Single Trace $230.
0O-Scope ll, Dual Trace 390.
Probe, x1, x10 30.
Sound Levet Meter 55,

Operating parameters easily adjustable
and continuously displayed. Bandwidths
to 22 KHz for the O-Scope I and to 250
KHz for the O-Scope Il which also
features phase measurement and
external trigger capabilities. DOS

print screen or log to disk.

ALLISON TECHNOLOGY CORP.

Prices include software,
cables, power supply,
instructions and U.S.
Airmail shipping cost.

Pay by VISA, MasterCard,

8343 Carvel Tel: 713-777-0401 A merican Express or Bank
Houston, TX. Fax: 713-777-4746  Wire Transfer.
77036 U.S.A. BBS: 713-777-4753 Satisfaction Guaranteed.

BD ELECTRONICS
9 SCRIPTION GILL, BRANDON, DURHAM, DH7 880
TEL/FAX: 0191 3780193

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

MODEL NO. | WATTS 1PIMP ,FHEO HESPUNSE | APPLICATION | PRICE |
XW0S_ SE | MW [I0K/70mA | 20Hz-SSKHz2B | 211,B45,VIAC | 71300 |
X27S  SE | MW |27K/100mA| 15Hz-G0KH 2B | 3008,2A3 67800
[XER025 SE | W | 25€/mA | 20zfookHz208 | a08.oA3 | 4ss00
(X3P PP | 120W | ask jmz 100KHz 1B 3008, KT8, 67800
XEGOS PP | GOW. K| 4Hz-BOKH2A0B 6L6GC, KT8S, ©00
XEG035 PP SN | 3K | 4Hz- 10Kz 1B | Ev3s 6508 45500
TAMURA TRANSFORMERS

SECONDARY IMP_ALL 16, 8 & 4 OHMS EXCEPT F2004 16 8 OIIMS

MODEL NO. | WATTS | P.IMP |FREQ. RESPONSE APPLICATIOﬁL PRICE |
2004 SE | 6W smmlm B0KHz 208

PX25, PX25A, DA-30, 50|  340.00 | 340.00 |

F007  SE | 10W | 3K/ 100mA _|10Hz — 60KHz 208 | 3008, 243 0,00
P20 PP [soW | 3sK liOrz- 100Kk 208 1 3008, EL34 K756 38500
F221 PP | SOW | SK 10Kz - BOKHz -208 KT8, 6L6GC, 65504 385,00

MAGNEQUEST TRANSFORMERS

SECONDARY IMP ALL 16, 8 a 4 OHMS EXCEPT F2004 16,8 OHIMS WOUN? WITH OXYGEN FREF COPPER)

MAGNEQUEST TRANSFORMERS (HAND

MODEL NO. WATTS P IMP |FREQ. RESPONSE APPLICATION PRICE
05125 ss+zsw_ HSBOMA |30z -20KHr 1D WBA 21500
- — suom 20 4B [ iz PO A 2500 |
o505 SE :gw i #_zxsmm gm - 200 9 1 550
025 RS UPRATED CORE ANG WOUND WITH Wit ORI S1.VER WIRE AND KIMBEn STLVER LEADOUT SILVER LEADOUT

FSO0  SF [ AW | WbOmA |30~ 20 10D Tom 000 |
_FSDus & BT 20z 108 BETY

FS006 PSE | oW 1K25/120mA|30Hz - 0%z - 68 008,203 (PARALLELLSE) | 34000
BLACKGATE CAPACITORS O7HER VALUES AVAILABLE

VALUE | SERIES | APPLICATION . [ PRice
W2 SN [Sa | VAR - T =%
00Fx2 S | K 74 VALVEPSU ) 1 &w
200 v | BoN VERY LOW ESR, NON POLARISED, USE N 0
00 SV BN | PARSINLCANCEL PARCOMIGURATION 1100
1000F BV | BGRX_ | FORVERYLOWNOSE %]
6500 B | BGNX | POWERSUPPLIES %
MISCELLANEOUS i mn

¥ - 308 POWER TRIODE (NEW 3008) Hoh Vazam xS0y, ax 00N Gusare X /Ty 54 00
OR22.0RA7, 1R 270 3R3 4RT,10R ZRZGRATR

20W 10228 Weta] Film Kon Inductrve Resistors 3
" 100RZ0R 330RATOR K22 AKT10KTSK | ak5 |

™ " ADD £2.50 DELIVERY AND THEN VAT T0 ORDERS
RING FOR FULL CATALOGUE OF HIGH GRADE AUDID COMPONENTS, NEUTRIK, DELTRON, LARGE SELECTION OF
GOLD PLATED CONNECTORS XLR, PHOND, 4mm, MULTICONTACT. SEMICDNDUCTDRS SOLDER. ETC.

Connect the dots.

Introducing The Parts Connection’s first complete DIY kit: the
Assemblage DAC-1 Digital Processor.

It comes in a small package (24cm x 5cm x 18cm chassis), but packs a
big punch and a very musical sound. Designed for the rookie or first
time kit builder, the only tools required are a pencil tip soldering iron,
a screw driver, a wrench, a pair of electronics pliers, and a wire stripper
or hobby knife. With only 21 solder joints and a handful of nuts and
bolts, this kit goes together in one evening (typically about an hour).
It’s as easy as connecting the dots.

The parts quality is top notch. The board comes assembled and tested,
implementing the Burr Brown 1702 DAC, a Crystal 8412 input receiv-
er, an NPC 5813 digital filter, Analog Device’s AD844 and 847 op amps
and a custom potted toroidal power transformer.

At $449 US, the Assemblage DAC-1 offers an outstanding value in digi-
tal conversion and comes with a-Satisfaction Guarantee (return it with-

2790 Brighton Road, Oakville, Ontario, Canada L6H 5T4
Telephone 0101-905- 829-5858 Facsimile 0101-905-829-5388

in 30 days of purchase for a full refund) and an Assembly Guarantee

(if you can’t get it running, we will!). We challenge you to find a DAC

7 anywhere near this price with better measured performance, compo-

nent quality, and most importantly, sound quality. Call us for more
specific information on the performance or construction features.

To order the DAC-1 kit or to order The Parts Conrlection 1994 Catalog
(for £3), full of a lot of other exciting stuff (including a $10 US discount
coupon good on your first order over $100 US), send us your request

and mailing address - or call with credit card information.
(
THE PARTS

CONNECTION"

A DIVISION OF BONIC FRONTIERS INC

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

The cabinets for KLS7 are constructed
from 12mm MDF to keep cost down.
But to improve rigidity (and to help
imaging) the cabinet has been made
narrow and has two diagonal braces. It is
easier and far quicker to cut all holes for
drive units, ports, terminals, etc, before
you start to glue the cabinet together. It
also reduces the amount of dust inside
the cabinets which can find its way into
the open voice coils of the drive units.

The plans show the general
construction. All of the panels, apart
from the front baffle, can conveniently be
built up on one side panel, laid flat. After
the rear, top, bottom and diagonal
braces were glued into position, | put on
the other side panel and held it down
with weights until the glue set The
crossover and carpet felt can then be
fixed in place before the front baffle is
attached. Remember to do a dry run first
to check that all the panels fit snugly
together. In my case, even though the
MDF was cut by a professional
woodworker, it had to be sanded to size
for a perfect fit.

Using Evostick Resin-VV, apply the
glue to the edges of the panels. To hold
the carcass straight whilst it dries it may
be necessary to use 3/4” panel pins. Any

HI-FI WORLD SUPPLEMENT
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excess glue that ocozes from the joins can
be wiped away lightly with a damp cloth.

In addition to the panel pins, either
place suitable heavy implements on top
of the cabinet, or use thick, stretchy
carpet tape wrapped around the cabinet
to pull the pieces together.

Once the cabinets are dry -
overnight is normally enough for the glue
to reach full strength - they are ready for
the internal damping to be fixed into
place. Carpet felt should be glued to the
rear internal face of the cabinet and
down the sides where the drivers are,
with a double layer directly behind the
drive units. This helps to reduce
reflection off the rear of the cabinet
which can be heard as a hardness or a
‘clatter’ through the midrange.

The long hair wool we use comes in
knotted bundles: tease it out gently for
best effect. If you just leave it loose in
the cabinet you will find that over time it
will work its way down towards the
bottom. | secured a bundle of long hair
wool in garden netting behind the driver
to further reduce reflections.

Mount the crossover as shown in the
diagram. Because inductors, being
magnetic components, have a field
around them, they need to be spaced
well apart and at right angles to each

776
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other to minimise inductive coupling.
Again, a recommended layout is shown.
The components can be fixed to the
upper internal brace. The components
can be fixed to this with PVA glue or
with a hot-melt glue gun.

The front baffle can now be glued
into place. Once dry, wire the drivers to
the crossover and screw them to the
front baffle. The tweeter should have
wires attached using slide-on terminals
to prevent heat damage from a soldering
iron. A foam gasket made from draft
excluder (you can get it in any hardware
shop) should be stuck to the rear of the
drive unit frames where they mate with
the cabinet, to give a good air-tight seal.

TESTING

A simple test to reduce the risk of any
damage to your amplifier when you first
plug in is to check the impedance of the
loudspeaker using a simple multimeter.
Using the resistance setting they should
measure around 5.4Q across the
terminals. This simple test will indicate a
short if the reading falls below Q2 and a
likely problem if below 4€2. Note that
this DCR figure is not a measure of
impedance.
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BILLINGTON GOLD

VALVES/TUBES

Long known as specialists in rare tube brands, Billington Export provides a line of premium-grade valves to fill the increasing
demand for hard-to-find tubes! BILLINGTON GOLD features specially tested valves selected for long life, low microphony and low
noise. Versions with goid 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 reliability.
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
- I 5U4G 3.60 ECCB3/12AX7TWB 3.50
12AX7 5 25 6L6WGC 6.00 EF86 POA
3008 60.00 6SL7GT 2.50 EL34G 6.20
811A 12.00 6SN7GT 4.95 EL84 1.99
845 33.00 12AX7TWA 3.50 GZ34 5.40
6550A 11.50 12AX7WB 3.50 GZ34/5Y3GT 2.90
: 5881/6L6WGC 6.00
E81CC 5.25
E82CC 4.50
E82CC-01 8.50 6AS7G 4.50 3008 Silvertone 60.00
E83CC-01 8.50 6B4G 27.00 ECC88 3.90
Eg%%? ; . gg ECL82 2.25 EL34 7.00
ECC82 4.50 Try us for ALL Russian Valves
ECC83 5.25
ECCB8 6.90 OTHERS
Etg: ggg 6CG7 Yugoslavian 6.75 6336A Penta USA 58.50
K66 9.50 6X4W Raytheon USA 3.60 ECCBS5 Tungsram 3.30
KT88 18.50 5751 (USE ECC83) ECL86 Tungsram 3.45
RARE BRANDS SOCKETS
3AMP1A Tungsram Hungary 32.40 Jumbo 4-P!n for 211,845 etc. 11.50
5C-450A STC UK 259 .35 Jumbo 4-Pin, Gold Plated, for 211 24 .00
5R4GY USA POA UX4 for 2A3, SQOB, 811A, etc. 2.25
5Y3GT RCA 3.90 UX4 Large Locking Type for 300B 6.00
6BH6 RCA 2.48 B5 UK POA
6L6WGB Sylvania 15.00 UX5 McMurdo UK for 807 3.60
6V6GT STC UK POA B7A for 6C33CB . . 3.23
12BH7A GE 11.40 B7G McMurdo UK, chassis, skirted 0.72
12E1 STC/ITT UK POA 813 Ceramic 15.00
13E1 STC UK 135.00 Octal McMurdo UK 1.20
85A2 Mullard 5.93 Octal PCB, nylon 2.70
807 USA POA Octal PCB, foreign . 1.20
5687WA RCA 6.45 BY9A for ECC83’, ELSft, EF86, etc, suntable.for pre-amps: -
6550A GE USA 33.00 - Ceramic, skirted, chassis, screening can;
CVv4003 Mullard UK POA Chinese 1.20
CV4004 Brimar UK POA Russian 0.90
CV4024 Mullard UK POA - PCB, gold pins 2.40
DG7 -32 Tungsram Hungary 32.48 B9D Magnoval , chassis, for PL519 2.25
ECC81 Mullard UK (CV4024) POA We supply sockets for all vaives listed in this advertisement
ECCB82 Mullard UK (CV4003) POA y
ECC83/ECC803S Tesla 13.13 TOPCAPS
El;BG GEC UK (CVv4085) POA For 2C34 . 807 . etc 1.20
GZ32 Mazda 8.00 " ER. 4
GZ37/CV378 Mullard UK POA For 12E1, 5B-254M, PL519 3.60
PL519 ECG Philips 5.95 MATCHED TESTING y
£2.00 Per Vaive (£4 .00 per pair)

All items in stock at time of going to press. Prices in GB Pounds and subject to fluctuation: please check before placing your order.
We stock over 3000 valve types and 400 types of CRT. Please ask for our free 50 page catalogue of valves and/or our CRT catalogue.
Payment is accepted by:

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
—L 1E GILLMANS TRADING ESTATE

BILLINGTON BILLINGSHURST

- WEST SUSSEX RH14 9EZ UK
R ' ERLA TEL: (0)1403 784961 FAX: (0)1403 783519

VISITORS STRICTLY BY APPOINTMENT PLEASE




KLS7 LOUDSPEAKER

SOUND
QUALITY

I’s not the world’s best kept secret that
I’'m a bit partial to the odd strand of
carbon fibre in my ‘speaker drivers, so |
was particularly interested in the idea of
a suitably coned super-budget
floorstander. Just as I'd expected, KLS7
manages to combine a clean, polished
sound with a rhythmic rightness that
makes all types of music fun to listen to.

Massive Attack’s ‘Protection’ came
across with characteristic carbon fibre
clarity, with Tracey Thorn’s plangent
tones carried in a satisfyingly refined
manner. Imaging was very good, as you'd
expect from a speaker barely wider than
a Compact Disc, and rhythms were spot
on - there are few budget speakers that
carry rim shots with such speed and
deft-footedness.

Bass was deeper than KLS7's

diminutive dimensions suggest, and
remained tight and in control at all
times. This said, low frequencies could
have been more voluminous - reggae
fans should look elsewhere. The
midband was deliciously clean and clear
and made a smooth transition to the
upper regions. It was only with Bjork’s
‘Isobel’ that the KLS7 started to intimate
that they were a budget design, with the
tweeter making its presence feit by
lending a touch of hardness to her voice
and strings. A switch from Audiolab
8000Ms to the more gentle climes of
Aura’s VA-80 cured this, suggesting
KLS7 needs sympathetic partnering - it’s
more revealing than a budget ‘speaker
should be.

So, thumbs are pointed skyward for
these dinky little floorstanders, which
should provide surprisingly good
performance, providing they’re let loose
in a smooth sounding system. DP

HI-FI WORLD SUPPLEMENT

WARNING

-

A pacl of drivers for KLS7
costs just £ 10, or the KLS7C

kit also including crossover
components, terminals, spikes,
silver plated copper wire, reflex
ports etc is available for £195.
See pages 82-85 in the main
issue for further details.
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ﬁudio Note

The increase In Interest in all things single-ended, especialty the
triode non-feedback variety, is now so great that even he
mainstream vatve Manufacturers are about to follow sut, so if you
are fooking for a single-ended product beware of the faiSe prophet.
who speaks of things he does not believe in, until it becomes
financially expedient or downright necessary to have a single-
ended amplifier in the program. So whether you are building a
single-ended amplifier yourse!f, or looking to buy a manufactured
single-ended product, please remember that it was AUDIO NOTE.
who, in the face of the usual industry hype about continual
“progress”, brought this technology to the attention ot press,
public and general audio industry alike, not because it wyud fend
a quick buck to the purse, but because we firmly believethat it is a
superior way of amplifying any music signal, and therefore
deserves to be resurrected as the preferred technolagy for anyone
who want the genuine aestetics and beauty of real music
reproduced in their home.

Now that we stand on the boundry of this, the brave “new”
world ot 1920's circurtry, we note with interest the number ot

who have valve amplifiers for many
years, but wha only now have “discovered® the value of the single-
ended stage, and who in the past have been the strongest
proponents of the high power “high quality” vaive ampliier, watch
them, as they now, for commercial gain embrace the world of tugh
loudspeaker efficiency and single-ended triode amplification and
then draw your own conclusions about their sincerity and

in overall ge of the gy of Audio.

AUDIO NOTE were first and remains the 1ast word in sonic quakty
it you appreciate music properly reproduced.

To enhance your ability to design and manufacture your own
special version of any of the singie-ended circuits beng discussed,
whether old or new, we will continue to expand on what is already
the most extensive range of uitra high quality companents that the
discerming “do-it-yoursetf™ vatve amplifier enthusiast can use to
construct any single-ended or (shame on you!) push pull ampirfier,
whether triode or pentode. All of these parts are used in various
maodels of the manufactured line of the AUDIO NOTE

We do accept a UK cheque or bankers draft in Pound Sterting for
the above charges as well, just conver! the USS amounts to Sterfing
at'$1.70 to the Pound, after you have rounded up to nearest $ 5.00.

If you are serously interested in the subject of vaive ampiifier
design, without the usual preconcetved notisns of what 15 “geed™
amplifier design and technology (the traditional view, which has
brought us the blessings of the transistor ampiifier, has obviously
disqualified itseff quite monumentally!), then SOUKD PRACTICES
is the magazine 1o read, here you will find articles about design
parameters, OIY articles for amphtiers and speakers. reviews of
new and old, in other words the very sutyects that none of the
seffserving, advertising led iraditional press will touch as they'do
not enhance the business of their normal advertisers. You can buy
SOUND PRACTICES from us at £5.00 per copy (there are currently
§ tssues availabie) or by subscription from SOUNO PRACTICES P.
0. Box 180562, Austin, TX 78718, USA. A regular madern worid
bargain, and there are practically none of those in Audio today.
With enough subscnbtion suppert SOUND PRACTICES may just
bring about the “sound practices® that the hifi dustry has
abandoned for 50 long S0 get a subscniption!]

By the bme you read this SOUND PRACTICES issue 8 should be
HERE, s0 this shoukd keep you off the street for the next weekend!
Buy a copy for £5.00 + postage (or self addressed envelope with
order if you live in the UK), contains the following articles, Blue
Thunder - O1Y TAD and Focal Hom System from Zunch, The
Lowther-Vosgt Legacy, Jom the Club, Lowiher Clubrs by Joe Roberts,
The Reichest 3008 Ampiifier, by none othes than Herb Reichert!,
Homebrew Gallery, Photos of Readers Projects and Systems,
Reuvenating Ok Triodes, New Russian Triodes, A Screen Orve
Orrver Stage. A Cathode Follower/Bridge Amplifier, and much more!

Much good and informative reading as usual, again £5.00 ¢ an
A4 size, stamped seit addressed envetope il you five in the UK or
US$ 10.00 and a self addressed envelope if you live abroad

This 15 one type of feedback that we are not entirely against!
Posstive Feedback is the club magazine for the Oregon Tnode
Society with aspirations towards greatness, not uniike the great

These components include mostly speciaily made ems like ceramic
valve bases with ether sitver or gold plates'TNSpaper in o
aluminium foif signal capaciters, «spper & siver foil Signal
capacitors, Black Cute graphite electrolytic capacitors, acd/comosive-
tree silver sofser, copper and silver wired audio output

9 of the 1970's. It is a quarterly publication
of zany, controversial commentary, by in-house writers, members,
as well as various industry doyens on the subjects of music.

audio, technology and the quest for musical satistacbon, [ for one,
think it is an excellent read and provides a good altemnatrve view to

noN-Mmagrenc tantalum resistors, non-magnetic RCA and speaker
tesninals, valves and many other useful bits and pieces for
upgrading old or constructing new valve amplifiers.

Al prices are excluding UK Vat at 17.50%, which, it you live
inside the EEC, UK Vat will be added to your purchase, affer the
addition of postage and packing costs.

We accept YISA, Mastercard. Access. Divers, and Amex , to
pay this way, we will need your address, card no. with start and
expiry dates, you can also pay by bankers draft, Euro cheque or
cheques drawn on a UK bank account. Please note that there is a
minimum charge on credit card transactions ot £20 00.

Delivery is normally about 14 days from receipt of cleared
funds, but please allow up to 60 days for some tems, if not stock
at the time or order.

If any of you reading this have possession of ary books which
contain information relevant to the subject of Audw Design and
which would be useful to share with others, please let us know esther
by fax or telephone, there is an award ot £20.00 (payable in vaives or
other bits, posifree) to anybody who sends us a book which contains
useful information about valve ampiifier design or theory.

CIRCUITS. VAL VEDATA & BASIC TECHIICAL

1 you would like some suggestions which to base a future
project around, then we shall be happy ¥ prwide you with a
circuit pack containing good circuits like ONGAKU,
KEGON/KASSAL, NEIRD, GAKU-ON plus several other power
amplitier circuits and the M7Tube pre-amplifier, which is the best
pre-amplilier circuit we have come across. Just send a stamped
self addressed Ad-size envelope, together with 5.00 pounds in
small denomination UK stamps, or it you live outside the UK US$
15.00 in $ bills will do, please do not send Bankers Drafts in USS,

i ponss Coupons or money orders, as
they cost more to cash than their value.

We have a large number of requests for the circuits of the
AUDIO NOTE UK-made amplifiers, like OTO Phono SE, M1Phono,
MEISHU, SORO etc., and since we (uniike fi majority of our
talented competitors) do not have any secrets in this department,
and are only too pleased to help extend the envelope of knowledge
in this much maligned fietd, we shall be happy to send you or any
existing or prospective competitor, one or more circuit
diagrams they cost £5.00 each, o you can buy for exampie all
phono-integrated amplifiers, tor £30.00 ($ 50 00), or all Line-
ntegrated amplifiers for £25.00, alt pre-ampitfiers for £20.00 ($
35.00), or simply a complete circurt yack for £50.00, ($ 80.00). All
can be paid either by credit card, cash, bankers draft or cheque
drawn on a UK bank, the cost includes postage

We can also supply a set of data sheets for the most commonty
used valves, ECC82, ECC88/6922, 12AY7/6072A
70251 2AXTWA/ECC83, 6SN7, 3008, 211AT4C, 845, EL3A/SCAT,
2A3, 6X4. 5U4G, GZ34/5AR4, ELB4/6BQS, 6VBGT, 6L6G,
5881/6LEWGC/KTE6. Again send a stamped seft addressed A4
envelope together with £4.00 in smail denomination stamps or it
outside the UK another US$ 15 00 wil suffice.

Since nothing really exists which gives a reasonable
background to the subject of valve amplifier circuit design, Guy
Adams and | have written and assembied a number of articles and
extracts from old books which give some background to the
subject, do not expect to Lecome an instant expent, but it will serve
as a usetul reference, for tha beginner as well as the more
advanced, we have expanded this info-pack to nclude even more
useful Information, so if you have already bought the old pack, just
send £2.00 or US$ 5.00. For the ful pack a smalt charge is
required, this time £7.00, in small denomination stamps with a
stamped self addressed enveiope, or outside the UK, please send
US$ 26.00.

most of the press, which tends to view the world in the
conext of what new products 1s available night now, without giving
much perspective backwards. Positive Feedback latest issue is just
off the press and is available at £6.00 per issue.

We are in the process of buliding up four separate ranges of
Audio Note output transtormers, inorder to offer the best possible
outputs at ditferent pncepoints, they wikt fail into four categones.

A) Econommy range. where the price/quality relabonship is carefully
calculated o ensure audio quakty 0 a compact package nftially we
will only be oftering 3 single-ended output transtormers in this
range, push-pull outputs are under development. but do not expect
10 see amy on thes side of August 1995.

B.) Mid-price range. which are the cutput s aiready on

generally over spectfied by 100%, which means that they wili
instantaneously allow peaks of double the given maximum power
through undtstorted, this is necessary due to the better clipping
behaviour of the single-ended stage

We do not give any further technical information on our output
transtormers, as we do not wish to take part in techmcal
competitions, our products are designed to criteria winch are and
il be understood once they are Iistened to!

In addibon to the output transtormers offered below, we offer a
design service, where we can supply ahmost any requirement for
wideband transformers, whether for microphones, moving coil
cartnidges, line input, phase splitter, interstages, driver or power
output , we design and manutacture prototypes in-house, the cost
for the paper design is £200.00, prototype cost is cakculated on a
per case basis. We can also produce production quantities

Sizes are given as WidtivHeight/Depth, where depth is the
depth of the coll itseff and width is the length of the core.

wpd
Singfe-entel Guipais.

Aommpded Vabe M PmSec g S/ o G Pre B K
QA Powwr W
WG 5. X-Ule DEdne  Ow S ua
BUNTRAE kL -0 Lt na
ERAONE kL3 15 - VA o hah P us
Ot

Toconmusas Yeive [ 3 FroSec g SmAg M Coet AuxEy
CAPowwr w
QISR L 25-Ales 1Ins  1HmA PR wm
WNBE T A 0w 117 S SE nm
35 Nums BT R T ST )
] N WS-G0 Stin  MAPE 1O
E Y oAl xidmn WRAPE WD
nwx Vuls WA 0w 11/ 0N00me  15hmASE e
MRS Sun - 48 Ohme 1120031500 150mA SE e
-» E L - 40 O {25 125 Wt PSE “o
L] b L - 0ws 1Tt A P me
nwne Buls -A0w  (Writaitem Mk P we
RIS kL H-0ws 170000  100mASE "o
TRIBE Huls B-WG0m  TUAMOme  WmASE DS
= b L -l 1eThun  0eASE e
3 Product.

L o) L 5 W0 W me
[T

ot Cocals:

BIEL IS 15l E-Ae Bl 7 o
Vet -1 3 L aw
ORI £ 1 A0 W P sm
s u A0 18S%ma P ns
BHES kL B e idem MY no
" EL - e 1001 PP e
(v L & W6 12000 1then @ P
me

(v ) Wak B2 - 4% (ew T
L il

S

Single-ended eaty

W Buls - VS wun

NNLRE Fun WA WeliiOae 150eA SE e
» Ll ] 125 4006 Chm 165 1 W10 VA PSR =
[SY)

e Shar Wood Outputs:

s Huls B5-00wm 11/eSeiun M SE 1568
NINTEAG L L 100- 48 Chws 112¢130r150mm 150mA SE a0

The AUDIO NOTE stiver wired outputs listed here are designed
and made in the UK. we can supply the AUDIO NOTE Japan

offer, we have made a couple of additions to this range, since the
last kst.

€.) High Quality range, this will be a range of double C-core outputs
tor single-ended circuits exclusively, no push-pult outputs will be
offered, unless demand requires . Agam 3 oftenngs indzally.

0.} Super High Quality range, ali-sttver wired outputs of the best
possibly quakty, when | say best possibie, | do not mean to say
that these siver outputs will be as good as the silves output
transtormers handwound by Audic Note in Japan. they won't, but
then again they do not carry the price tag either!

The quality criteria for group A are 20Hz to 20KHz -1 1o -1.5dB,
they are IE cored with silicon steel laminations and are supplied
with frames and solder tags, which wilt allow good audio quality at
the cost. The mam cost saving being the use of a smaller core,
specified 10 the exact power level required, rather than
overspecifying by 50 or 100%, as we do on Group B, the winding
quality and copper wire is the same

Group B are typcafly 20Hz to 40KHz minus 1.5dB, IE cored with
high quality sificon steel lamnations, wound with oxygen-free
copper wire and supplied with erther bell-ends or trames always
with flying leads.

Group C are typicatly 12Hz 10 70KHz mmus 1.5d8, stripwound
doubre C-cores made from the best avasable siicon steel
famination, these outputs will compare more than favourably with
the best available types trom days gone by and trom other current
sources like Partnidge, Tango, Tamura etc.

Group D use Awdio Nate silver wire, need | say more??

Specifications
PP = Push-Pyli. PPP = Paraliel Push-Pull. SE = Single-ended.

outputs for the ONGAKU, KAGEKI, GAKU-ON or the
KEGON , but they are exceptionally expensive, s you would expect
from items that take upwards from 100 hours each to make, for
example an output transtormer for an OWGAKU costs £18,500.00.
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This range retates to our finished products, mains
transformers are notoriously difficult tems to offer as the
nymber of permutations of HT and Heater vottages are aimost
endless. We have added mamstransformers for making
replicas of the KASSA) and ONGAKU, as there has been
considerable call for these, likewise vie are preparing
mainstransformers for the WE91 described in Sound Practices
Issue 1, we shall continue to expand the range as opportunities
and our experience with your requirements improve.

PSE = Single-ended Paraliel. UL signifies 43% taps, as a
general rule we do not condone the use of UL-taps, as we consider
these detrment to sound qualy. ** Dynaco replacement

Al pnmary smpedances are caiculated tor Class A operation,
with the mam consideration gven 10 maximum dynamic pover

transfer abilty and , rather than ingk
steady state sine- or squarewave conditions.

Al our single-ended output transtormers are airgapped. and the
maxmum standing current allowed before saturation is shown in
column 5.

A our output transformers are tested 1o insutation levets of
memmum 3,000 voits, all 211/845 outputs are msulated to 5Kv
flash, every transiormer is tested to this leve! of insulation.

We generally overspeciy our transtormers by 50% power in
Push-Pull (which means that a transformer stated as 25 waits will
alkow about 35-38 watt peaks, our single-ended outputs are
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We also have a mainstransformer/choke kit for the WE91 power
amplifier as shown in Sound Practices, this combined with our
single-ended output transformers with 3XOhm pamary
impedance, will make a very fine replica of this classic ampifier
total cost £420.40 per set

We now also have the facility to make any mainstransformes to
your specification, as long as you order minimum 2 pes, they can
be suppiied with soidertags, thying leads, frames or bell-ends. Ask
tor quote.

Ona more general note, 1t is important to understand the
specialised nature of the design and manutacture of transformers
for audio equipment, in most industrial applications the main
criteria are cost. wesght oc longewvity, an audio mainstranstormer
also have to have good regulation under joad, must run coo!, and
generate no mechanical noise or vibration, produce no excessive
stray magnetic fields efc. etc., a pretty tall order, when one
considers that the cost also has to be reasonable. So no matter
where you order your mains transformer remember that it should
conform to the above criteria. so specify this when you order. As a
general rule we do not recommend potted transformers, as alt
Iistening tests have shown these to sound less clear, than
unpotted equivalents!

OTE PAPER M {

These handmade signal capactt. « are sonically supenor to any of
the plastic of other paper types we have come across. If you have
never expenenced the difference that a really good paper/oi capactior
can make in a valve ampifier, then you really should try. Ouwr
specially made paper/o# caps have a ie. colour, tack of harshness
and evenness of dynamic behaviour across the frequency range.
which is guaranteed to bnghten up your day! Recommended as
replacements in old and new valve ampithiers aiike (and even in the
0dd transistor ampiifier), and esserttial for DIY projects. In line with
environmental standards. all AUDID NOTE paper in oil capacitors
contain only non-toxic, rodegradable vegetable oil, the paper is a
specially treated and impregriated by a method that enhances
fongevity and sound quality, {0 ensure optimum performance all
round. As you wil see. we are Slowly incorporating sokd 99.99%
pure siver leadouts on thes range of paper in ol capactors as well, in
common with the copper and sitver fod types. There are several new
values avatiable, including the 2.2mf/50 volt caps made for speaker
crossovers and the 0.56mF/200 voit sustable for solid state amps. we
have akso added some values suitable for RIAA equalizing networks,
and the odd feedback loop!
Vi
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All AUDIO NOTE paper in oil signal capacitors are axial type. We
are preparing a range of very small picotarad vakue paper in ofl
capacitors at the moment in addibon fo the above. The range of
AUD!O NOTE paper in oil signal capacitors is steadity expanding.
0 ask for values that you do not see.

We are currently developing a two further ranges of paper in od
capacitors where instead of using aluminium foil as in the above
paper caps, in the first range we use an oxygen free copper foi
with 99.99% pure solid siver lead out wires, these copperfol
paper signal capacitors are considerably better than the standard
offermgs. Secondly 10 "bridge™ the price-quakty gap between the
more standard paper/oil caps and the Japanese handmade Silver
fod signal capacriors, we will be offering our own 99.99% pure
siver foll signal capacitors, which are pretly staggening in quakty,
even il | have 10 say this myself (as 1 am the only one who have



heard the samples sofar) the sitver toil caps will also have solid
siver lead-out wires. To start with there will be a tew
values/voitages of each avaflable

AUDIO NOTE COPPER FOIL PAPER IN DIL CAPACITORS
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AUDIO NOTE SILVER FDIL SIGNAL CAPACITORS

Best signal capacitors available, quality really speaks for itself,
used in amplifiers like ONGAKU, KEGON, GAKU-ON and M7Tube
Silver, handmade in very limited quantities at Audio Notes facility
in Tokyo, Japan. These capacitors use a fine mylar film diaectric,
and are manufactured using considerabie tension on the forl and
dialectric o give the best possible contact and the least scope for
internal resonance.
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AUDID KOTE ACID & CLORIOE FREE

ER SOLDER

The best solder we have been abie o find. does no
contaminate the juniction, which over time increases junction
resistance. Used in all our amplifiers from OTO to the GAKU-ON.
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AUDID NOTE HIGH DUALITY CERAMIC VALVE BASES

Al of our valve bases are of the highest possible quality, made
from steatite and using the best metal parts from alloys which
retain their spring tension around the vaive pin for fonger, They
are recommended as upgrades 10 most oid vaive amplifiers and
should be an essential past of any DIY project
-
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AUDIO NOTE SELECTED AUDID VALVES

Qur vaives are selected from the best available sources and are
tested to the same stringent standards that we appty in the
production of our own ampittiers, they fail into two catagories,
standard production items and rare, mostly NOS (Mew Old Stock)
valves which are no longer in production. We have compiled a
special list of the NOS tems, winich is available against a stamped
self addressed envelope, if you live outside the UK, send US$ 2 00.
You should be aware that the valves on this list are NOT cheap,
but we have stock of original GE, RCA and United Electronics 211,
both standard versions and reinforced airforce type, 845
Westinghouse, VT2510/10Y, VT62/801A, WE3008B. STCA300A.
Mullard GZ34/CV1377, Tungsol SU4G (best sounding SU4G § have
ever heard!), Chatham SR4WGY and marry others.
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Please note, our 3008's are manutactured in Ctina by Gold
Dragon/Shuguang, but are tested in-house under real working
conditions 10 parameters somewhat more stringent than is
otherwise done. No, they do not sound quite as good as original

WE 3008's or STC 4300A’s, nor do they carry the same premium
pnice, please consider the following, unless you have absolutely
tons of money or you happen to have them in your affic, do not
consider original 300B's, it is in mos! cases far better o invest the
money in more permanent features of the amplitier project. like
better output transtormers, better signal caps or resistors or the
like, valves wear out, better quality passwve components last. A
pair of original WE 3008’s cost at least £1,200.00, on 2 good day,
thenk in terms of an overall price compromise, you can get some
fabulous sounding passives for the ditference in cost between a
pair of Chinese 300Bs and the original WE's, and in many cases
the improvement in sound quality is greater than the WE 3008's
will AND the 10 sound 1s

consider that when you plan your project.

Resistors

We endeavour 10 stock the entire E12 range of all the ditferent
makes of resistors that we stock, except the very lowest ohmic
values, which are extremely costly, as a rule we do not stock
values below 10 Ohms or above 3M3. Whilst we always try to have
every single E12 value in stock, this cannot be guaranteed,
defivery, especially on the Hoicos and tantatum film resistors can
be very long indeed, however, since most are used in our
production of finished products, there will generally be stock
avallable within 4 weeks

Beyschlag.

We offer three quairty levels of resistor quality, al! are 1%,
starting with the Beyschlag metalfilm, which are slightly magnetic
(as are the vast majority of other makes of metal ilm resistors),
but nonetheless very good sounding, as used in alf our UK-made
amplifiers, up to and including quality Level 3, the MEISHU/P3/P4,
3008 no-feedback triode amplifiers.

Beyschlag 1 watt. 1% resistors up to 500X0hm, £ D.11, above
500K0hm £ 0.13 each.

HOLCO.

Better sound quality can be achieved with the H2, 1 watt, 1%
non-magnetic resistors, which we regard as the best “industrial
grade® metaffilm resistors available. They have one small
drawback. as they are quite fragile, and require careful handimng,
do not bend the legs o0 close to the body, they may become
notsy.

HOLCO resistors type H2 50PPM cos1,£3.06 each trom 1R0 to
5RO, £0 89 each from 5R1 to 19R9, £0.36 each from 200hm to
230KOhm, £0.41 each from 231KOhm to 1MOhm, £1.02 each
from 1M1 to 2M0, £1.24 each from 2M1 1o 4MO, and £2.21 each
from 4M1 to SMO.

SHINKOH Tantalum Film Resistors.

This 1s definitely the best sounding resistors avaslable, forget
the VISHAY, which may be ok in high feedback transistor
amplifiers, but in our opinion quite uncomphimentary to the
qualities of real Audio Ampirfication (i.e. directly heated triode
amplifiers running feedback free in singie-ended Class A), this is
where you will need the tantalum fitlm resistor for the best results

The 172 watt Shinkoh tantalum resistors are non-magnetic and
cost £2 26 each.

Some values are available in 1 watt from Shinkoh at £4.60
each, list of stock available.

Up to now the tantalum fim resistors have been extremely
difficuft to get. however, after much persuaston and against 3
minimum quaniity guarantee from Audio Note UK, the
manufacturers have agreed 10 widen the range of 1/2 watt and
reimtroduce the 1 watt range which becomes an exciusive range
for AUDIO NOTE | we consider thes to be major breakthrough,
since without a reasonable range of values at the 1 watt rating it is
pretty ditficuht 1o get the very best out of the best circurts. As with
most handmade specialrst items, which covers most of this list,
delfivery can be quite long on some vaiues, so be prepared to wait
if the value is not in stock

The AUOIO NOTE 1 watt 1% tantalum resistor vaiues are £3 70
each

We shalt now be working on getting 2 and 3 Watf tantalum
resistors made available as welt, and who knows peshaps we will
be able to buftd amplifiers in a year's time that have all tantalum
resistors in all parts of the circurt

AUDID NOTE PRECISION CARBONFILS RESISTORS

In addition to the non-magnetic tantalum resestors, we are
going to stock a range of precision gotdplated carbonfitm
resistors. in many cases the carbonfilm resistor 1s preterable if you
are buiding an amplifier based on an oid circurt, Ike for example
the WE1 or another circuit of similar vintage. We shall be
stocking values surtabie for projects like the WES1 ir 1/2 and 1
watt values, these resistors are made especially for us by a major
manutacturer

They cost for the 172 watt £ 3 30 each 1 watt £ 4.85 each 2 watt
£6.89 each

HIGH WATTAGE WIREWOUND RESISTORS

As a new item we shall start offering a range of 2 - 15 watt
wirewound resrsiors, we shall be starting with 2 small range and
expanding it as we go along, at the moment the following is
availabie. all these resistors are 5% tolerance and glazed.
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More values wilt be added over the next 6 months, together
with some non-inductive wirewounds!

TRANSFER

High Performance, Graphite toif capacitors.

Firstly, | would like to categoncally state that any rumours
about Black Gate capacitors being unavatlable or discontmued are
totalty misguided, malicious and incorrect, AUDID NOTE is
currently the sole source in Europe that holds any significant
range of values n stock, we use Iiteralty 1000’s in production, as
we were the first company to realise the fremendous benefits that
Black Gate capactiors offer, and we are to date the only mgh-end
audio company in the world to incorporate Black Gate capacttors
consistently in our finished products.

There are very few audio parts that promise a guaranteed
improvement when replacing practically any other part, but this is
what the BLACK GATE capacitors actually do. Exchanging any
electrolytic capacitor anywhere in the circuit of an amplifier or in
the crossover of a speaker will greatly improve sound quality. We
are working on some guidelines asto where, how and which types
of Black Gates 1o use in different circuits, the first such technicai
quideline 1 available now and is called *improving your CO-
Player” ang can be obtained by sending a stamped addressed
envelope 1o us requesting this leaflet. All AUDID NOTE Level 2
Signature products use Black Gate Electron Transfer in critical
signal/power supply junctions.

It is very important to note that ali BLACK GATE capacitors take
time 10 charge-up or stabilize, when first put in circuit, depending
on type and application this “matusing” time can be between 100
and 300 hours. Black Gate call this the “idling process”, see
enclosed list of available values. We feel, however, that this
process takes longer, ho hum!

We are ahout to stock the entire range of values on the
enclosed list. so a separate pricelst is attached to the fist of Black
Gate program available. Ask us o send you this list as it s too
long for an advertisement or 0 incorporate in our standard
component list, wherefore It is not included in full. Again, as
always, we appreciate a stamped self addressed envelope, it
greatly influences the expediency this end.

IMPORTANT NOTICE!

PLEASE NOTE, THE PRICELIST FOR BLACK GATE
CAPACITORS IS A GUIDELINE ONLY, DUE TO THE CONTINUOUS
STRENGTHENING OF THE JAPANESE YEN, IT IS IMPOSSIBLE TO

PRINT UP-TO-DATE PRICES MONTHLY, SO ASK FOR PRICE
WHEN YOU OROER.
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In our component list you will find a listing of all availabie Black
Gate values, together their sizes, best usage etc.

Lastly, we can supply a range of more modestly prices
components, still good quRly, but more industrial grade. it you like

0 MOVE COMPLETE KITS

As mentioned eartier, we are developing a range of compete
kits, to give those of you who have the ability , but do not have the
time to develop a project from the ground, so to speak. Inorder to
be able 1o offer the best possible quality - pnce relationship the
kits vre otter will be good basic circuits, with no-frills power

supplies and components, all kits have input volume control to
allow use of a single source, like CD-player direct in.

KIT DNE

Based around the justly famous 3008 directty heated triode, we
see this kit as the introduction to reat Audio Amplification, as it
covers all the important aspects of design necessary, Singie-
Ended, No-Feedback, Class A, Directly Heated Tnode, to become a
member of this exctusve club of amplifiers.

Kit One has one 3008 per channel funning at 420 volts with
75mA current giving 9/10 watts of the cleanest power you will ever
hear, the inputstage consists of a 6SN7GT with a 5687 double
triode driver stage running in SRPP. The powersupply 1s a
capacttor-choke-capacitor with a 5U4G HT rectifier, the heaters are
AC heated. Component quality is similar to our Level 2 finished
products, AUDIO NOTE paper in oil signal capacitors, Beyschlag
watt 1% metalfilm resistors, good quality electrolytics (sorry NO
Black Gates!) and a simpie, attractive stereo chassis in grey
paintwork. Protecting cover Is extra. We have several upgrade kits
available for Kit One, ask for details.

Price £799.00 inc!. Vat, which inciudes all valves (yes, aiso the
2 x 300B needed) but not postage/packing which to UK customers
1s £12 00, topcover is £99.00 extra. Kit One s also available with a
polished chrome chassis and chromed transformer bell-ends. this
makes the Kil One 2 real *stunner!® Add £200 00, to tetal £999.00
The Kit One is available now.

KIT TWO.

Kit Two features a single 6550WA Soviek tetrodes running in
Singie-Ended mode, yielding some 17 watts of pure Class A, vaive
rectified MT for the output stage, stereo chassis, and 6SN7GT
input and 5814a/ECC82 SRPP driver stage, compgnentry and
chassis as Kit One. KIT Two is currently unavaitable due to the lack
of supply of Soviek 6550WA’s, we can offer it without vaives for
£570.00 incl. UK Vat. If used with Chunese 6550°s no claims for
faults in powersupply o output transformers will be accepted!!!

Price £599.00 incl Vak, includes vaives, but not
postage/packing, cover is extra at £99 00. With polished chrome
chassts and chromed bell-ends on the transformers, £799 00.

XIT THREE.

Kit Three features 2 x 3008 per channel running in single-ended
paraliel yielding 16/17 watts in pure Class A, this kit ts on two
mono chassis’ with valve rectified HT supplies, no signal feedback.
it uses a 6SN7GT double tnode as input vaive and a pair of 5687
double tnodes running n SRPP as drivers,

The KIT THREE 15 essentially a mono version of the KIT ONE
with double the power, the same component choices and on two
chassis’ instead of one

The KIT THREE costs £1,550.00 and s available now. Cover is
£99.00 extra per chassis (£198.00 for two). Polished chrome
chassts and bell-ends is also available at £400.00 extra. Several
upgrade kits are available for Kit Three as well, ask for details.

XIT FOUR.

*The KIT FOUR is really our introduction to vaive ampither kit
building, circuit and power supply mounted on one single pnnted
circuit board, with two OT0 - type push-pull output transformers,
all mounted i a small PASE type chassts, covering everything, so
nobody will be able to see that you have succumb to the jure of
the valve amplifier, which is sweeping the world. The circuit
consists of two 6V6GT tetrodes running in Push-Pull class A.
yielding about 10 watts, dnven by a 6SN7GT and a ECC83 input
stage. Easy 1o build, even for the beginner.

The KIT FOUR costs £199.00, and is available from May, 1995.

Pre-Ampifier Kit.

A kit based on the AUDIO NOTE M7Tube pre-amplfier circutt is
under development, X will be offered in three/tour versions, with
the basic version using cheaper valves, expected cost £299 00
incl. Vat, efc More details avatlable later.

Write to,

AUDIO NOTE (UK) Ltd. Unit 1, Block C. Hove Business
Centre, Fonthill Road, Hove, East Sussex, BN3 6HA,
England.

Telephone +44 01273 220511, fax +44 01273 731498.
Direct Line to sales +44 01273 835511.

RUSSIAN Federation, contact ESOTERICA Ltd. Tel. 095
917 4385, Fax. 095 917 8762.

HUNGARY please contact, Mertin Audio, 54, U. Raday
fsz. 2, H-1092 Budapest, HUNGARY, TelFax. 01 215-
2612.

HOLLAND please contact, de Jong Components, 2,
Reggestraat, NL-5704 MT Helmond, Tel. 04920 14661
Fax 14773

USA please contact, Angela Instruments, 10830,
Guilford Road, Suite 309, Annapolis Junction, MD
20701,Tel 301 725 0451, Fax. 301 725 8823.

FRANCE please contact, IMEXCO, Paris, Tel. 1 4539
4967, Fax. 14204 2220.

We accept all major Credit Cards

ZENSSE

Tel. +44 01273 220511
Fax. +44 01273 731498
Sales +44 01273 885511
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MAPLIN NEWTON VALVE PREAMPLIFIER

MAPLIN

NEWTON

PREAMPLIFIER

Nick Lucas builds Maplin’s Newton valve preamplifier kit.

Imost two years after the
launch of their Millennium 4-20
valve power amplifier, a re-

packaged Mullard 5.20, the house of
Maplin have put together another kit,
the Newton stereo valve pre-amplifier.
The Newton comprises a power
supply unit (PSU), a line/RIAA phono
module and a tone control section. The
PSU is housed in its own 8"x6"x2.5”,
Imm thick aluminium chassis. This is
supposed to be bolted to a similar
chassis used for the line/RIAA, and
another housing the tone control’
module, to form a three-chassis unit.
The phono and tone control modules
are separate units and can be run on
their own, albeit with external power.
Each chassis is supplied blank, so it is up
to the constructor to get a coping saw,
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drill and hole punch out to make the
cut-outs for valve bases, sockets and
hardware.

Most of the wiring is printed circuit
board (PCB) based. The boards are of
good quality and have solder resist
layers on the track side. This makes it
relatively fast, accurate and easy to
build. The cost of this kit is very
reasonable, but you do need
metatworking tools for chassis
preparation and there’s a fair bit of
work involved in this respect. Prices are
as follows: the PSU costs £44.99, the
line/phono module £34.99 and the tone
control unit £39.99. All valves are
included, but if you want to complete
the preamplifier to be fully finished, as
shown in our picture, there are a
number of extra components such as

phono sockets, control knobs and
selector switch needed. The complete
price of the kit supplied by Maplin for
this review was £159.31. If you purchase
the kit mail order from Maplin’s
catalogue, there is an additional £7.50
charge for post and packing.

Even though the Newton preamp
was intended to go with Maplin’s
Millennium amplifier, it can be used with
both solid state and valve power amps.
The end product looks smart enough
for the price, with adhesive labels
supplied for front and back panels to
identify the controls and sockets. All five
valves are exposed on the top, along
with a transformer protection cover on
the PSU side. The PSU is not, therefore,
a stackable item unless it sits at the top
of the castle. This kit is flexible in that it

HI-Fl WORLD SUPPLEMENT




MAPLIN NEWTON VALVE PREAMPLIFIER

allows the constructor the option of
tone controls, and Maplin give several
different switching arrangements
for sources. Clarity made the
instructions easy to
follow.

POWER SUPPLY
UNIT

The PSU is a

standard
solid-state design,

with no valves
unfortunately - but you
can’t have everything for such a low
price. The fused mains input socket is
filtered to reduce mains spikes. The
350volt H.T. line is supplied by a bridge
rectifier with a [] filter comprising twop
47uF capacitors and a |0Henry choke,
which gives good smoothing. There is a
6.3Volt, |.5Amp AC winding on the
transformer secondary to feed the
heaters of the tone control valves and
the buffer valve on the phono section.
There is also a regulated 12.6Volt DC
supply for the valve heaters of the
phono stage to ensure that it doesn’t
hum.

CONSTRUCTING THE PSU

Constructing the PSU is relatively
straightforward, with the extensive
instructions provided. All components,
bar the transformers, sit on a printed
circuit board (PCB). You do need to
know what capacitor types look like (e.g.
Mylar, disc ceramic and polypropylene)
and how to position an electrolytic
capacitor the correct way round.
Transient suppressors are used to limit
power surge at switch on, so do not get
them mixed up with the disc capacitors
which look very similar. The I2Volt

HI-FI WORLD SUPPLEMENT

regulator, L7812CP, must be bolted to
the chassis which acts as a heatsink, or it
will shut down. Once constructed, test
the voltages under no load conditions to
make sure you have built it correctly.

RIAA PHONO MODULE

The second unit of the Newton package
is the RIAA phono module. Each phono
pre-amplifier circuit uses a complete

ECCB83 double-triode valve with a

stereo line driver sharing one

common ECC82 double triode

valve. The circuit comprises two
identical triode amplifier stages in
cascade, based on an RCA circuit, with
each stage using Mullard’s
recommended standard circuit
configuration and component values.
Both stages have a signal gain of 34dB.

Following the first stage is a passive

RIAA equalisation network, an optimised

version of a Wireless World circuit.

The initial 34dB gain of the first stage

is now lost through equalisation, so
the second stage boosts it by a further
34dB to get enough gain. Both of these
stages use the regulated 12.6Volt DC
supply for their heaters to minimise
hum.

The line driver/buffer portion is a
cathode follower circuit using an ECC82.
This configuration is non-inverting with
unity voltage gain. The cutput is derived
from the sizeable voltage swing
developed across a 16kS2 cathode
resistor, through which passes a high
anode current of 7mA. This gives a low
output impedance and a good, clean
signal. In this form the line driver is able
to drive loads down to [K ohms before
bad signal distortion sets in. The buffer
can be used to drive the output signal if
you are not incorporating the tone
control. If you are using the tone
control, the buffer is used to give a clear
signal to the tape output, which you can
listen to via the monitor switch. The
reason for using the buffer here and not
at the output is because there is a buffer
in the second stage of the tone control.

CONSTRUCTING THE RIAA
PHONO MODULE

Cutting the chassis was simple
enough, as is stuffing the PCB. The
phono socket inputs are connected
up to the selector switch using wire
of your choice, since none is
provided. For the phono inputs,
screened cable is provided. The

sockets are high quality gold plated
types, insulated from the chassis.

| fixed the PCB into place in the
chassis and wired up the terminal pins,
but did not wire up the HT line or
heaters as | had to fit the tone control
PCB first. | noted that the pins of the
source / line / monitor switch lie in close
proximity to CI 16, a polyester capacitor
which has HT across it, making it
possible to short this voltage to earth
and blow a fuse.

It's important to pay careful
attention to earth wiring. Valve phono
stages are very prone to hum, often a
baffling problem even for more
experienced kit builders.

The components in this phono
module are of good quality. The
resistors are mostly 0.6 watt, | % metal
film for a clear sound. The electrolytic
capacitors are high frequency types and
the polystyrenes are good quality with
1% tolerance. The signal coupling
capacitors are large polypropylenes,
which tend to give a crisp sound.

TONE CONTROL

The tone control module uses one
ECFB82 valve (containing a pentode and
one triode) per channel. The first stage
uses the pentode, providing 29dB of flat
gain from the line level input. This gives
sufficient amplitude for the tone
controls. There is some local negative
feedback as the cathode resistor is not
decoupled to ground.

Tone control is carried passively,
based on a circuit by Baxandall which he
produced for the Mullard two valve pre-
amplifier. A balance control is situated in
the tone network. A triode is used as a
cathode follower output buffer and a
stereo ganged logarithmic volume
control is connected across the output.
Component quality is the same as the
phono module and the potentiometer is
of standard quality.

| found the tone control module
straightforward to build as it is all on a
PCB. So it’s just a matter of wiring up
the heaters and H.T. lines of both
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Sowter Transformers have been used
by the Professional Audio Market
TO: throughout the world for at least the
last twenty - five years.

SUPPLIERS OF HIGHEST
QUALITY COMPONENTS

UNIVERSITIES
Using modern technology and

TRADE Computer Aided Design we are now
able to offer a complete design and

HOME CONSTRUCTORS manufacture service.

Our current lists show a range of

TEI.: O] 724 870432/764804 over 50 output, 70 power

Mon. to Sat. 10am - 7pm transformers and nearly 30 chokes.

AUDIO LINKS E.A. SOWTER LTD

P.O. BOX 36, Ipswich IP1 2EL
SEND S.A.E. FOR DETAILS

North Lincolnshire, DN16 1EL Tel: 0473 252794. Fax: 0473 236188

7 Fairmont Crescent, Scunthorpe

LANGREX SUPPLIES LTD

DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND L.C.S.
PHONE 1 MAYO ROAD * CROYDON » SURREY CRO 2QP FAX
0181 684 1166 24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 0181 684 3056

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

STANDARD TYPES SPECIAL QUALITY TYPES
ECCS81 MULLARD | & .00 |E88CC - GOLD PIN MULLARD 8.50
ECCS82 MULLARD &S .O0O E88CC SIEMENS GOLD PIN 8.50
ECC88 MULLARD | &.0O0O [E188CC - GOLD PIN MULLARD 8.50
ECHS81 MULLARD 3.00 [ECC81 - M8162 / CV4024 MULLARD ‘ 6.50
ECL82 MULLARD 3.50 |ECC81 - 6201 / GOLD PIN MULLARD 8.50
EF86 MULLARD 10.00 |ECC82 - M8136 / CV4003 MULLARD 6.50
EL33 MULLARD | 1 0O.0OO [ECC83 - M8137 / CV4004 BRIMAR 6.50
EL84 MULLARD | &6.00] I
GZ32 MULLARD | 8.50| AMER'CAN TYPES
GZ33 MULLARD S .00 |5 R4GY RCA 6.00 | 12BY7AGE 7.00
GZ34 MULLARD | 15.00 6 FQ7/6CG7 SYL 7.50 | 6146BGE | 15.00
S6SLZ7GT BRIMAR 4.50 [6l6GC GE 12.50 | 6550A GE 20.00
SSNZGT BRIMAR 4.50 |6L6WGB SYL 110.00 | 7027A GE 17.50
SVSGT  BRIMAR 4.25 |12AX7A GE 7.00 | 7581A SYL 15.00

MANY OTHER BRANDS AVAILABLE
THESE ARE A SELECTION FROM OUR STOCK OF OVER 6000 TYPES. PLEASE CALL OR FAX FOR AN IMMEDIATE
I GUOTATION ON ANY TYPES NOT LISTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK.
VISA SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPE A SPECIALITY.
OPEN TO CALLERS MON.-FRI. 9AM - 4PM. CLOSED SATURDAY
P&P 1-3 VALVES £2.00, 4-6 VALVES £3.00 ADD 17.5% VAT TO TOTAL INC P+P
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MAPLIN NEWTON VALVE PREAMPLIFIER

boards, wire their signal connections and
| was ready for switch on.

NEWTON SOUND QUALITY
Stone Roses’ ‘Good Times’ on vinyl,
with its bluesy, moody intro. lacked the
real bass power and depth | know it’s
capable of, leaving the overall balance a
touch on the thin side. Further up, the
midrange was commendably smooth, if a
little short on clarity and projection.
Here you can definitely hear the valve
like qualities; an absence of grain or
hardness, but vocals were a little
recessed with it.

Treble was clear and open with
cymbals, only occasionally becoming
bright and glassy in character when
strong. For the money, the Newton’s
phono stage turns in a fine performance,
and if a little more weight could be
added to lower frequencies, it would be
a tough one to beat at twice the price.

Using CD through the line stage, the
Newton turned in a far more competent
performance, with a fuller, deeper bass
and a greater sense of detail. Steve Earl’s
‘Copperhead Road’ showed good speed

HI-FI WORLD SUPPLEMENT

and attack from its steel string guitar
transients. Vocals were smooth and
open and projected well, giving that
classic naturalness and warmth
associated with valves. Cymbals still had
a glassy quality, which could make the
treble a little hard - well worth bearing
in mind if your ‘speakers have cheap
metal dome tweeters.

The Newton made a good stab at
Bjork’s ‘Army Of Me’ too. This complex
and heavily processed track often causes
budget design’s problems. The Newton
did become a little confused, but only
marginally so, and even then it was

revealed as a softening of dynamics and
a blurring of image focus, both fairly
innocuous.

At under £170 the Newton is super

value, providing good sound quality and
an entertaining project for enthusiasts.

CONCLUSION

At switch-on the tone control worked
first time, as did the line stages, but |
experienced motorboating from the

speakers when | switched to the phono

input. This is a well known problem,

caused by instability. | had a look at the
circuit diagram and saw immediately the
lack of grid stopper resistors. After
placing a 100 resistor on the first grid
and |kQ on the second, standing off the
PCB and against the valve base pins, this
instability was cured. Mike Holmes told
me he had not experienced this problem
with the prototype. In practice, to
ensure stability across a wide range of
valves, it is necessary to fit grid stoppers.
This is now included on the Newton
kits.

After approximately ten hours of

'World Radio Histo

work the Newton was up and running,
and it’s a fine kit. | found it trickier to
build than their Millennium power
amplifier, but all you DIYers out there
should manage, all the same, and get a
lot of fun and satisfaction out of building
your own valve amplifier @
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P e #7 | [Liberty Audiosuite
s | advanced....powerful.... practical.. .
§ _,,.___._iu'.;—_th“ . PE—— and very affordable

) Ay i
(W/?e =~ [ Dual channel, 16 bit, simuttaneous

| stimulus and acquisition
Tt Maximum Length Sequence and sinewave
E et s = 2 Hz to 21.5 kHz frequency range
== T — --] Frequency response plots to over 2000 points
Residual distortion 0.03% typicat
14 sample rates 5.5 kHz to 48 kHz
Sample sizes and MLS lengths to 16383 points

for use with ECHO, Cardinal and ORCHID
DSP multimedia soundcards

by the designer of IMP/M

e

e

softw‘aTe B so_undcafds - micropho.n; j
- probes - IMP kits - Mike/Probe Preamps L | & y
15% discount on orders over $200 ] = ) L

— - =

Liberty Instruments, Inc. P.O. Box 1454 West Chester, OH 45071 USA telephone/FAX (513) 755-0252
In UK, sales handled by Morton Music, telfax 01282-773198

Renhold . TECHNICAL & GENERAL

th I]_kS t Some Necessities - From the Original Classic Turntable Specialists
e 00 a O

Connoisseur Pap

B8D1/2 Drive Belt 9.85 1.85

L4 BD1/2 Motor Suspension kit 13.75 2.25
e u 10 SAU.2 Headshell 16.75 255
SAU.2 Connecting lead 15.95 3.55

Garrard Standard Madels

CUres (

his

Wired arm tubes from 12.75 2.55
Cartridge carriers (sliders) 9.25 1.85
Idler Wheels 9.85 2.25
301/401 Transcription Models

| Original Thrust pad assembly 9.80 225
Orcerer Original Idler tension spring 295 1.85
\ Original Speed control disc - 401 1375 220

Xeroxcopy Owners Manual 301 incl. full size

' mounting template 7.35 1.85

Xeroxcopy Owners Manual 401 incl. full size

mounting template 5.20 1.85

Replacement Intermediate drive wheel 19.95 2.85

Replacement 301 control knobs On-Ofi/Speed

select pair 20.25 2.55

Replacement 301 suppressor unit 5.65 2.25

Replacement 301 motor pulley (-2%), (-1%),

(Std), (+1%) each 12.65 225

Replacement 301 Chrome plated mounting

bolts set 3.70 1.85

Recommended Lubrication set - early 301

or 301/401 (specify) 5.20 1.85

Goldring/Lenco

Idler wheel (lock-nut or clip fixing) 19.95 2.85

Arm Pivot bearings with instructions 7.85 1.85

Spindle/Main bearing assembly complete 22.85 3.85

Headshells from 21.95 2.55

Instruction books from 4.20 1.85

Thorens

TD.124 series

Idler wheel 19.95 285

Drive belt 9.85 1.85

Chassis spring suspension

(replaces ‘'mushrooms’) 13.85 2.55
20 Bit Colinear DAC @ 24 Bit Floating Point Digital Filtering Bt - -

Full Kits @ Sync-Lock for Zero Jitter ® Precision Case Suspension springs (-1%), (Std),(+1%) set 10.85 255

. . 3 o S ion bushe: et 12.50 225
Modular @ Silver Wired/Soldered ® Audiophile Components oz fa¢ s fom 16 o8
Cecil Watts Dustbugs/Parastats/ (spares incl. Preener wicks)

Cartridges and styti for 78s & Mono LPs In addition to current Stereo LP

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

TECHNICAL & GENERAL PO Box 53. Crowborough,
E.Sussex. TN6 2BY Tel:- 01892 654534
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LIBERTY AUDIOSUITE PART 2

F.ET1.?

f you are a serious hobbyist,

electronics student, small

manufacturer (or big one), or
school/university science department, an
FFT (Fast Fourier Transform analyser) is
something to think about. Yes, | know it
sounds complex and obscure, but |
bought one ten years ago and well know
how valuable an FFT really is. Mine cost
£9000. These days computer power
comes a lot cheaper. At £460 the new
Liberty Audiosuite add-on FFT
processor for a (powerful) PC computer
is an absolute bargain.

“What the hell is an FFT?”, you may
well ask. Good question. It’s not so
common that a complex instrument like
this is explained in simple terms because
they haven’t, until recently, been
affordable and potentially available for
widespread use. Put simply, an FFT
analyser is a computer based measuring
instrument that by mathematical
processing can analyse and reveal the
frequencies that make up a complex
signal. Let me give you a simple example.

Speak into a microphone and it will
deliver an electrical signal that contains
all the components of your voice, from

HI-FI WORLD SUPPLEMENT
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- in-house H
ey
Analyser co sts £9,
Liberty's Audi s
available to hobbyists for
less than m(U

(It’s not available on the National Health but all

the same, you may need one. Noel Keywood

explains why)

deep resonant bits associated with your
chest cavity, to high treble bits that
come from sibilance. The balance of
these components changes in a complex
fashion as you speak. An FFT can
capture the signal from the microphone
and, as engineers say, convolve it to
reveal the frequencies and levels of the
components and the way they change
with time. It can tell you everything
about the voice, the main limitation
being understanding and interpreting the
huge amount of information it provides
over any appreciable length of time.

With further signal processing, an
FFT can measure frequency respcnse,
distortion, noise energy, frequency,
modulation and heaven know what else
- there’s virtually no limit. All you need
is a few support instruments, like a low
distortion signal source when measuring
distortion, for example.

One FFT can do almost everything -
and better. It can give a “real time”
pictorial insight that aids intuitive
understanding and comprehension
(great for schools, colleges and
universities). It can also be used
throughout engineering, to study sound,

vibration, electrical signals and most
other things, the only drawback being
that FFTs come with their own language
and complexities.

HOW THE FFT WORKS
The difficulty in getting to grips with the
FFT is in realising that what appears to
be a single signal does in fact comprise
many signals of different frequency
(unless it’s a sine wave). The analysis of
a signal from amplitude-time form to
frequency-amplitude (and time in a 3D
waterfall plot) is called convolution and
is what the FFT analyser is all about.
This is a universal notion: it’s the
same whether we are talking about
variation of air pressure with time,
variation of electrical level with time of
variation of road surface height with
time as a car moves over it. Transducers
can convert acoustic and road signals
into an equivalent electrical signal and
the FFT can analyse the result to reveal
all the frequency components. This
makes an FFT something of a universal
signal analyser able to provide a
theoretically complete picture of many
situations.
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Looking for a way to
improve your image ?

Try some MusiCAPs!
]

MusiCAP ® fim and foil capacitors deliver
'vou are there' imaging along with exceptional
dynamics, clarity and focus. Their ability to present
correct timbre and depth of field along with true inter-
transient silence is unequalleq.

e R ——r——————

WHAT THE REVIEWERS SAY...

"If you want see-thru, high definition, detail and
listenability, try the Musicaps."
Joe Roberts. Editor. SOUND PRACTICES. Issue 6. 1994

"The improved signal transmission of the Hovland foil
capacitors elevated the [Ariel] speakers to a new level of
naturalness, clarity, and immediacy.”

Lynn Olson, Positive Feedback. Vol.5, No. 4

To order contact one of the following:
Distributors contact:

* Gold Aero Inc., USA at 818-841-5541 or fax 818-842-3825
or
* Hovland Company, USA

OEMs contact:
* Hoviand Company, USA at 209-966-4377 or fax 209-966-4632

Others may order from:
* The Parts Connection, USA 905-829-5858

e e

CRICKLEWOOD ELECTRONICS
Very Interesting CATALOGUE

ASTRONOMICAL RANGE AT
DOWN TO EARTH PRICES

TRANSISTORS + ICs + SEMICONDUCTORS
RESISTORS + CAPACITORS + INDUCTORS
SURVEILLANCE + SECRECY + SECUIRTY
PLUGS + SOCKETS + LEADS + CONNECTS
TV & VIDEO SPARES (inc Video Heads)

HIFI + DISCO + HIFI GADGETS + SPEAKERS
AUDIOPHILE COMPONENTS (inc Capacitors)
IN CAR AUDIO + SPEAKERS (inc Bass tubes)
COMPUTER ACCESSORIES + BOARDS
TOOLS + TEST EQUIPMENT + BENCHWARE
& much much much more (over 10,000 lines).

SEND TODAY FOR THE VERY INTERESTING CATALOGUE

Pay by PO, Cheque, Credit Card or tape Coin to Paper

Please send me ...... copies of the 1995 Cricklewood Catalogue.
| I'enclose £2.50 per copy (UK & Europe). £5.00 overseas

Name:

Address: .......

Please Charge my Credit Card No. ...
Expiry Date..................... TeLNoss ... s e ] HFW

Cricklewood Electronics Ltd, 40-42 Cricklewood Broadway
Lindon NW2 3ET Tel 0181 450 0995 Fax 0181 208 1441

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.

SS5TL FIVE M3TL A2 H.D.A. S3TLM METAL
TRANSMISSION LINE TRANSMISSION LINE AEROGEL KIT TRANSMISSION LINE
TRANSMISSION

LINE KITS

TRANSMISSION LINE
PLUSKITS ... £166.00 -

PLUSKIT ............. £331.00
TOTALKIT ......... £446.00

PLUSKITS ....... £166.00 PLUSKIT ....... £185.00 PLUS KIT .....£216.50
TOTALKIT ........ £225.00 TOTALKIT ....£250.00 TOTALKIT....£289.50

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

If you would like further details please send large SAE with 36p stamp for PAGE SPEAKER BUILDING CATALOGUE, comprising
VALUABLE ADVICE on DESIGNING, BUILDING, and TESTING speakers and full technical specifications including response curves of
eight kits, drive units, and details of SPECIALIST CABLES and ACCESSORIES. KITS FOR A.V. USE NOW AVAILABLE.

I.P.L. Acoustics, 2 Laverton Road, Westbury, Wiltshire, BA13 3RS. Tel: 01373 823333
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Audiosuite generates its own white noise signal which gives a flat
energy spectrum for use with the Spectrum Analyser instrument.

MEASURING

Although we reviewed the Liberty
Audiosuite last month, we said little
about how it can be applied. At present,
FFT analysers have been embraced
enthusiastically by loudspeaker engineers
and this includes the Liberty package.

Using a variety of internally
generated signals, sine, impulse or
pseudo-random noise (in a Maximum
Length Sequence burst), the Audiosuite
can measure frequency response to
22kHz. The lower upper-frequency limit,
which gives better resolution at very
low frequencies, is 2.5kHz and the
lowest measurable frequency about 3Hz.
Windows available are None, Blackman,
Hamming, Bingham and ‘right side’ half
windows. Liberty suggest a pseudo-
random noise burst through a speaker is
the best way of measuring its frequency
response (we use pseudo-random noise
and pink noise).

The frequency scale can be displayed
linear or log. (octave down to
I/120ctave), as can the vertical scale.
Repeated analysis over time gives a
waterfall plot, much beloved by ‘speaker
engineers for revealing resonances. They
look good, but interpretation can be a
problem, so we rarely use waterfall.

The instrument will also produce an
energy-time curve (log vertical scale)
over a limited or full frequency range to
show how energy decays, so for
example the reverberation time of a
room can be assessed. The Hilbert
Transform can be applied to show
equivalent minimum phase response of a
system.

In Scope mode the package acts as a
display of signal amplitude against time,
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generates a white
noise signal,
which gives a flat
energy spectrum
in an FFT constant-bandwidth analysis.
Dynamic range is around 80dB.

The package will display and
compute harmonic distortion (down to
0.03%), with up to 9 harmonics
displayed; this is a very useful and
powerful FFT function for audio.

Of special interest to ‘speaker
engineers is measurement and
determination of Thiele-Small
parameters of a drive unit. Measurement
of loudspeaker impedance modulus, with
real and imaginary parts (X & R)
determined, plus capacitance and
inductance measurement. Cepstrum

analysis is possible too, a double
convolution which identifies resonances
beneath a frequency response curve.
This is at the forefront of what an FFT
can do and although described as a form
of analysis by Bogert way back in 1963,
has yet to reach common currency. It's
notionally a little complex, revealing
resonances seen otherwise only as blips
on a frequency response. Powerful stuff,
as are cross-spectrums and such like (we
use them for tape frequency response),
all of which an FFT can perform.

Most of these measurements are
way beyond the scope of conventional
test equipment. Many, admittedly,
provide vigorous mental exercise and
remain little understood or used.
Frustratingly, there seem to be precious
few books around offering lucid
explanations and comprehensible
guidance. Most come from America, like
the Liberty Audiosuite. So using an FFT
analyser has its problems, but in my
experience it solves more than it creates
- | wouldn’t be without one. | hope this
little piece explains why an FFT analyser
is an invaluable tool - now available at a
bargain price @

Liberty’s Audiosuite is available from:
Marton Music, 5 Masterson Ave, Read,
Burnley, Lancs. BB12 7PL.

T 01282773198

n(Liberty Mlosul!-[“
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Either the MLS or Sine instruments of Audiosuite can be used to measure the Thiele-Small
parameters of a drive unit. This is extremely useful, giving a set of accurate figures for the
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We have what 1s probably the largest range of Service
Information available anywhere. From the Earliest Valve
Wireless to the Latest Video Recorders Colour Televisions,
Test Gear, Audio, Computers, Amateur Radio in fact
practically anything. Write Fax or Phone for immediate
Quote.

Originals or Photostats as available

Also available. Our FREE catalogue
detailing Hundreds of Technical Books
and Repair Guides available.

STOP PRESS

Now Available. Our Service Manuals Index on P.C. Disc
(3.5”) for use on your Computer. Just £3.50 with FREE
everlasting Updates. Order MP-285.

MAURITRON TECHNICAL SERVICES (HFW),
8 Cherry Tree Road, Chinnor, Oxon, 0X9 4QY.
Tel: 01844-351694. Fax: 01844 352554,

Please forward your latest catalogue for which I enclose 2 x Ist Class Stamps or
£3.50 for the Technical Books Catalogue plus Manuals Index on PC Disc(s)

NAME
ADDRESS

A
SERVICE MANUALS

POSTCODE

\Ew do not wish to cut your magazine photocopy this coupon or use 4 separate sheet /

Announcing a new purist interconnect cable for the

Audiophile who demands no-compromise performance:

High purity silver plugs and conductors.

* PTFE Dielectric.

Low capacitance.

Screen connection independent of signal ground.
EMI Block on screen ground.

Excellent bass performance (not so in some silver
cables).

Bespoke service.

Call for more information

HIGHILAND ANALOGUE CABLES
Lismore, Avoch, Ross-Shire IV9 8RF

Tel/Fax 01381 620655

Send for our FREE price list PL23: Just send
a targe S.A.E. (36 stamp) or $2 bill (air) overseas.
(Europe - 3 Intemational reply coupons)
SYSTEM DESIGN (Total Kits): FOCAL, KEF, Constructor, Seas, etc.
DRIVE UNITS: FOCAL, KEF, Audax, Coies, Peerless, Seas, Tonegen Ribbon,
Scanspeak, etc. Also Ground/Disco Units
CROSSOVER NETWORKS - Active & Passive Components, Accessories,
SOLEN Potypropylene Caps. + FALCON Custom-wound Inductors
AUDIO AMATEUR PUBLICATIONS
BACK ISSUES:
Speaker Builder, Audio Amateur & Glass Audio, /S Cookbook + Audio books
Full details from
FALCON ACOUSTICS LTD.
(Dept HFW) Tabor House, Norwich Road, Mulbarton, Norwich,
Norfolk. NR14 8JT (0508) 578272

RESTORATION OF CLASSIC EQUIPMENT

SUITABLY QUALIFIED ELECTRONICS ENGINEER (DEGREE/ MAES)
WITH OVER 40 YEARS EXPERIENCE AND SPECIALIST KNOWLEDGE
OF QuaD, RADFORD, LEAK, ROGERS, AND ARMSTRONG, ETC.
EXTENSIVE WORKSHOP FACILITIES ENABLE ORIGINAL STANDARDS
ACCOMPANIED BY DETAILED REPORTS OF WORK CARRIED OUT.
CLIENTS WILL HEAR THEIR APPARATUS DEMONSTRATED PRIOR TO
THEIR DEPARTURE. AVAILABLE 7 DAYS PER WEEK

Circurr DATA ON OFFER
(SEND SAE FOR LIST)
TeL 0181 504 5467 WooDFORD, ESSEX
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1o gel doser 1o this Lsi.

* MIT MuttiCap = Wonder Cap = Kimber Kap * Solo * Hoviand MusiCap * Solen ¢ Siemens
* Wima ¢ Hoico « Rel-Cap « Draloric » IRC » Allen-Bradley « Jensen * Resista ¢ Vishay * Mills
* Caddock * Matsushita » TKD ¢ Noble « Cardas * Kimber Kable ¢ van den Hul » Discovery
* Audioquest » MIT ¢ Alps * Boums * Shalico » Elma * Electroswitch » Nichicon » Goid Aero
* RAM » Maliory » Panasonic HFQ « Nichicon » Eina « N.O.S. » Ruby Tubes UltraAnalog
* Burr-Brown « Crystal « Linear Technology » Analog Devices  Edison Price » Motorola « UCC
* Intemational Rectifier » Hitachi « MagneQuest » Sonic Frontiers  Pear » 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 1o keep you updated on our latest news, information and growth spurts.

“or $10 US, or credt card mnformation
'catalogue discounts are in US Dollars

THE PARTS r
CONNECTION®

2790 Brighton Road, Oakville
Ontario, Canada L6H 5T4

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

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

irst released in 1941 as a

textbook, Principles Of Electron

Tubes is an excellent introduction
to the operation of valves of all types
and their associated circuits. There are
exercises at the end of each chapter
with answers at the end of the book, for
those who wish to test themseives.

The reader is assumed to have a
reasonably firm foundation knowledge of
physics and mathematics, as it is on this
foundation that the author builds the
book. The first chapter is in fact called
“Physical Concepts” and covers exactly
that, ionization, electron dynamics and
so on, the very cornerstones of valve
operation. The next chapter is devoted
to thermionic emission, and describes
how it takes place and the different
types of cathodes used. The operation
of the vacuum diode is described in
detail and is used as a tool to illustrate
concepts of thermionic emission.

The following chapters continue with
the introduction of grids to the diode to
form the triode, tetrode and pentode,
three of the major valve types, with
diagrams showing the flow of electron
streams and the various electrodes
interacting with them. Mathematics is
extensively used to model valve and
circuit performance and load lines are
introduced to predict stage
amplification, power output and
distortion graphically, using the valve’s
characteristic curves. The subject of
amplification using valves is covered
comprehensively but in a theoretical
sense, good for the engineer, student or
manically determined hobbyist but you
couldn’t go out and design a TLI2
straight after reading the book (give it a
few days to sink in).

“Modulation and Detection” and
“Vacuum Tube Oscillators” are the
subjects of chapters 7 and 8 respectively.
These chapters are again for those with
an interest in valves which passes
beyond the norm. However the
principles of modulation and oscillation
presented are still valid today and the
modern student may find the lucid and
down-to-earth manner in which this
book is written easier to understand
than the sometimes overly abstract
textbooks currently available.

Things really get hair-raising in
chapter 9 with the introduction of
“Glow and Arc Discharge Tubes”.
Covering gas stabiliser tubes, thyratrons

HI-FI WORLD SUPPLEMENT

and all types of gas filled valve, the best
thing about this chapter is the picture of
a 9ft tall rectifier valve! Apart from the

important, too often equations and
formulae are dished out “cookery book
style”- you plug the numbers in this end

PRINCIPLES OF
ELECTRON TUBES

hy Herbert J. Reich.

Reviewed by Andy Grove.

small section on stabilizer tubes there is
very little for the audio enthusiast here,
however thyratrons and ignitrons are
still used in industry and there MUST be
a way to use one in an amp. . .

Chapter 10, covers light sensitive
valves and their theory and application,
hmmmm. . .

The penultimate chapter covers
power supplies and although rather
short it is very informatve. Rectification
systems and simple stabilizer and
regulator circuits are described, with the
relevant design equations for

and the answer magically comes out the
other.

Electronics is all about a lot of very
simple things all going on at the same
time and this book describes those
simple things in a detailed and
comprehensive manner. Principles of
Electron Tubes is an excellent textbook
for the electronic neophyte ® AG

WARNING exposure to valve
circuits is known to be addictive,
and can lead to actual use of valves.

each. The final chapter (12) is a
short section on valve
instruments with very basic
circuits for test equipment such
as VTMs and using the cathode
ray tube to display Lissajous
figures. The appendices contain
a reactance chart and a decibel
chart, but more importantly
characteristic curves for some
of the valves used in the
examples.

For those interested in valve
technology, or electronics as a
whole, Principles Of Electron
Tubes is a very good starting
point, but to make the most of
the book the reader should
have a grasp of algebra,
graphical analysis and differential
equations or at least know what
they are. The author presents a
concept in words first and then
transforms the argument into a
mathematical equation making
the process easy to follow.
think this aspect is vitally

HERBERT J. REICH

PRINCIPLES OF
ELECTRON TUBES

Understanding and Designing Simple Circuits

REPRINYED AND DISTRIBUTLD BY
Audio Amateur Press
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NEW SENSOR CORPORATION

20 Cooper Square New York City, NY 10003
(212) 529-0466 1-800-633-5477 Fax (212) 529-0486

The following tubes are available fob NYC

10 25 50 100

6189W JAN Philips $3.00 $2.75 $2.50ea $2.20

The 6189W is military/industrial 12AU7
6X5WGT JAN Philips 1.50 1.35 1.20 1.00
6SQ7 JAN Philips 2.50 2.00 1.50 1.20
12AU6 JAN Philips 1.50 1.25 1.00 .90
12SL7 JAN GE 1.00 .90 .80 .70
12SH7 JAN .80 .70 .60 .50
6BJ7 JAN GE/Sylvania 1.60 1.40 1.20 1.00
5751 JAN GE 4.90 4.30 3.90 3.20

The 5751 is super low noise balanced 12AX7a
5814a JAN Philips 3.00 2.75 2.50 2.20

The 5814a is 5 star low noise balanced 12AU7
6DJ8 JAN Philips/Sylvania 2.90 2.30 1.60 1.40
12AT7WC JAN GE 4.90 4.40 3.90 3.25
6AN8a JAN Philips/Sylvania 4.70 4.20 3.80 3.15
6C4WA JAN Philips 3.75 2.90 2.30 1.80
other odd tubes
6264a JAN RCA $1.00ea 5840W JAN Philips $.40ea
CK7995 JAN Raytheon .60 14R7 JAN Sylvania 40
CAGX3JP1 JAN Waterman 19.00 MA-6230 Magnetron 55.00
NL918/5560 National 4.00 5842Q JAN Raytheon 2.00
6BC5/6CES Philips/Sylvania .60 5702WB JAN Raytheon .30
5744WB JAN Raytheon .20 3B24WB JAN Cetron 5.00
6C5 JAN various .85 6888 Philips/Sylvania .80
154-0672-05 Tektronix 45.00 1X2C JAN Philips/GE .40
154-0517-05 Tektronix 150.00 5A6 JAN Tungsol/Raytheon .90

7581a JAN Philips This is special military selected version of famous Philips/ Sylvania
6L6GC "STR".  These are the very best 6L6/KT66 types ever produced.
10pcs $18.00ea 26pcs $17.25 50pcs $16.50 100pcs $15.75

12AX7a China bulk  100pcs $1.90ea  1,000pcs $1.78¢a  (add .05ea for indiv. boxed)

MASTERCARD & VISA ACCEPTED MINIMUM SHIPMENT $75.00



Leo L. Beranek

ACOUSTICS

by Leo Beranek

Published by the Acoustical Society of America.

Reviewed by Noel Keywood.

he subject of acoustics - the

study of sound and its

transmission - can be more than
a little baffling, yet it is becoming
progressively more important. Anyone
interested in the subject from a hi-fi
viewpoint, however, will be disappointed
to find that most books are aimed at
professional studio and auditoria
treatment, microphones and what have
you. The following observation from Leo
Beranek, in the preface to his book
simply titled Acoustics, will rekindle
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hope! “My primary desire was to help
the student, engineer and acoustical
consultant visualise better how to design
an audio system to achieve the elusive

goal of high fidelity sound reproduction”.

With names like Villchur, Thiele and
Small mentioned, it's obvious where
Beranek’s interests e, and why we’ve
alighted on this book as an important
addition to our library. But Acoustics is
no parochial treatise on barmy hi-fi
ideas. Not only is it comprehensive to
the point of being definitive in audio,

BOOK REVIEW

carrying a complete chapter on horn
equations - a litmus test of dedication -
but it is also broad in coverage, moving
beyond audio into today’s concerns,
such as factory and community noise, for
example.

Acoustics is for those with a
professional interest and, preferably,
some fluency in mathematics. So whilst it
covers horn design, most of it comprises
equations for each type of horn flare.
There are references to original theory
papers, aithough not so many (this is a
well researched field in America, but not
Britain), but little coverage of practical
considerations. Enthusiasts will not find
cutting plans here!

For audio engineers however,
Acoustics is something of a cornucopia,
because its coverage is so great. It deals
in drive unit design and goes on to cover
all enclosure types, giving equivalent
electrical circuits, design equations and
approaches. On this matter, | was
fascinated and pleased discover a whole
chapter (3) on equivalent electrical
circuits, with references to original
papers, such as Firestone’s from 1938. It
is such coverage of crucial basic theory,
with extensive discussion of mechanical
and acoustical circuits for example, that
marks this book out as valuable.
Beranek, as an academic, seems happiest
with such subjects, devoting chapter 5 to
Acoustic elements, which includes
radiation impedances and such like.

After loudspeakers and
microphones, the book moves onto
domestic rooms, then large
auditoria/studios and finally to sound
transmission through structures. Having
covered all this it moves to treatments
and measurements.

The final part of the book covers
hearing, speech, intelligibility,
factoryl/office noise and community
noise, the latter in no great depth.

Acoustics is an American book, so
its many references (Journal of the
Acoustical Society of America, etc) and
much of its bibliography, including a
booklist, is not easily available to the UK
reader. Also, much of the research
referred to predates the first edition
(1954), although it was updated in 1986.
In spite of this, I've seen few books as
comprehensive as Acoustics, and few so
concerned with high fidelity. I'd
recommend it as an essential reference
work for any serious library @
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KIT & COMPONENT SUPPLIERS

LOUDSPEAKER KIT SUPPLIERS

Faicon DIY Speakers

Falcon Electronics, Tabor House,

Mulbarton, Norfolk NR |4 8JT. Tel. 01508 578272
Falcon sell kits, drive 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. SK | | 7HG. 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.

Wilmslow Audio

Wellington Close, Parkgate Trading Estate,
Knutsford, Cheshire WA6 8DX

Tel. 0565 650605 Fax. 0565 650080

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

IPL Acoustics

2 Laverton Road, Westbury,

Wilts 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 surt all room sizes. We also supply
a full range of drive units, capacttors, and cabinet
accesories as well as silver plated P.T.F.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 Berriman. The acclaimed DBS6 kit
includes Morel tweeters and custom built woofers, plus
top quality pre-assembled crossover and components.

UPLIFTING SOUNDS - Tel: 0121 777 4196

Offers assistance in the design and construction of
loudspeakers and audio furniture. From innovative to
stylistic talk through your ideas with an enthusiast and
choose your own level of involvement.

VALVE AND OUPUT TRANSFORMER
SUPPLIERS

P.V. Tubes

104 Abbey Street, Accrington,

Lancs. BBS IEE

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. Pls call
for types and prices.We are closed all day Wednesday.

Vintage Valves,

PO Box 147, Station A, Vancouver B.C.

Canada, U6C 2M3. Fax (604) 876 5876.

Dynaco, Sherwood, Scott, The Fisher, McIntosh, Eico,
Harmon Kardon, Heath, Altec, Stromberg- Carbon.
Many vintage parts and equipment available on request.

Wilson Valves

28 Banks Ave., Golcar,

Huddersfield,West Yorks HD7 4LZ.

Tel. 0484 654650/420774. Fax. 0484 655699.

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

Langrex Supplies Ltd

| Mayo Road, Croydon,

Surrey CRO 2QP

Tel. 081 684 1166 or fax. 081 684 3056

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

Billington Export Ltd.

IE Gillmans Trading Est, Billingshurst

West Sussex RH4 9EZ

Tel. 01403 78496 | or Fax. 01403 783519

Billington Export Ltd. holds large stocks of audio valves
including many obsolete brands such as Mullard, GEC,
Brimar etc. as well as Sovtek, Thermionic Gold Brand
and the recently introduced Billington Gold range. Also
Cathode Ray Tubes (eg. used in Marantz tuner 0B).
50 page catalogue available, tel or fax for a quotation.
Minimum order £50.00 UK, £100 export.

PM Components

Springhead Enterprise Park Springhead Road,
Gravesend, Kent DAI | 3HD . Tel. 0474 560521
P.M. Components Ltd are the specialist component
company for High End Audio enthusiasts. We have a
design and manufacturing base for audio valves and
associated products and have a capability to produce
custom tubes for major manufacturers. Our 70 page
catalogue is available at £2.50 including UK. postage.
P.M. Components are major stockists for Golden
Dragon, Mullard, GEC and Teonex valves and have a
vast archive of vintage tubes gathered from every
manufacturer in the world.

Chelmer Valve Company

130 New London Road, Chelmsford,

Essex CM2 ORG. Tel 0245 265865 Fax. 0245 490064.
Supplier of premium range of audio valves, other valves
and components also available. (Please see our ad on
outside back cover of this supplement).

RESTORATION

GT Audio 5 Upper Road,

Higher Denham, Bucks UB9 5E|. Tel. 0895 833099
Professional repair/restoration of all hi-fi including
classic and vintage equipment. Supplier of very high
quality electronic components, in particular types which
are difficult to source. Onginal valves available. i.e..
Mullard, Brimar, GEC, GE, RCA, Sylvania etc.

COMPONENT SUPPLIERS

Hart Electronic Kits Ltd Penylan Mill,

Oswestry, Shropshire SY10 9AF

24 Hr sales/enquiries. Tel. 0691 652894

A range of Audiophile kits for 80 watt Power
Amplifiers, Tuners, Pre-Amps and Moving Coil/Moving
Magnet RIAA Pickup Preamps. Al kits are fully
engineered, with our thirty years design 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 |2 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

AP Electronics

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
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NOTES on using high grade parts. A quarterty
newsletter ‘AP PERFORMANCE AUDIO' has been
recently launched and your first issue is free.

RushAudio

126 Station Rd., Tempsford,

Sandy SGI9 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; 50uF (100 x 63) £32; 100uF (125 x
76) £55. Camiage: | capacitor £2; 2 - £4; 3 or more -
£6. Unfortunately VAT is extra on total of goods plus
cammiage. Cheque with order apperciated for prompt
delivery.

Audio-Links

7 Fairmont Crescent, Scunthorpe,

North Lincolnshire DN6 |EL. Tel. 01724 870432 /
764804

Vast range of highest quality electronic components
and accessories for the D.LY. enthusiast. Competitive
VAT incl. prices, mail order and a friendly service.
Open Monday to Saturday 10am - 7.pm

V Chassis Company

PO Box 36, Letchworth

Hertdfordshire SG6 2UR

Tel/Fax: 01462 671594

Suppliers of high quality classic style welded Aluminium
chassis, designed for DIY Audiophile constructors. Qur
modular chassis is also very suited to semiconductor
pre/power amplifier applications. Check out our PTFE
sheet at £24 inc per sheet 150x30x5mm. Please send
38p A4 SAE for details.

Russ Andrews Audiophile Components

Edge Bank House, Skelsmergh,

Kendal, Westmorland. LA8 9AS

Tel. 01539 823247 Fax. 01539 823317

World leading supplier of the highest quality premium
grade components. If you want the very best sounding
resistors, capacitors, inductors, volume controls, wire
etc. send for our 1994/95 catalogue. We also have a
range of our own design of amplifiers, pre-amps,
speakers and CD players built with our components.
To receive your copy of our 1994/95 catalogue just
mail, phone or fax the address above.

INFOTECH

Manuals & Circuits available for all makes of CTV's,
VCR's, Satellite and Audio Systems. Prices from £4.00.
We also stock 100's of titles on General Repair &
Faults, i.e.. “Practical TV Repairs & Practical VCR
Repairs, £16.95 each (or both for £30) Tel: 01698
883334 or write to T.IS. 76 Church Street, Larkhall,
ML9 IHE for FREE QUOTE & CATALOGUE.

VINTAGE DIY

Loricraft Audio

4 Big Lane, Goose Green,

Lambourn, Berks RG16 7SQ. Tel. 0488 72267
Specialist restoration of 301's and 401’s using genuine
spares and re-manufactured parts to original pristine
standards in our newly built workshops designed
primarily for these purposes.

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY. Tel. 0892 654534.

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

YOU CAN ADVERTISE IN THIS
SECTION FFROM AS LITTLE AS
£30 A MONTH

CALL 0171 289 3533
OR
01245 443555

HI-FI WORLD SUPPLEMENT



D.LY.

Letters

A CHANGE OF STYLE
FOR KLs3

| plan to make a pair of
loudspeakers, and think the
KLS3 will fulfil my
requirements. It is important
to me that the loudspeakers
are as good to look at as they
are to listen to, so | would
like to make some
modifications to the cabinets.
Unfortunately, | know a lot
more about woodwork than |
do about loudspeaker design.
Is MDF used for most
loudspeakers primarily
because of cost, or primarily
because it is acoustically
inert? | have a large stock of
well seasoned and well
figured hardwood that |
would like to use, but does
the fact that solid wood is
naturally resonant make it
unsuitable?

How much latitude would
| have with the overall
dimensions - is it the overall
capacity of the enclosures
that is the important thing
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and can | be reasomably
flexible so long as the final
volume remains the same?
Finally, | have read that
the surface of the cabinets
should be as plain as possible.
Do you think the additon of
a simple moulding at the top
and bottom would materially
affect the sound quality?
R. W. Shillitoe (Dr)
licley,
W. Yorkshire.

Medium Density
Fibreboard (MDF) is used
mainly because it tends to
resonate less than, say,
chipboard or plywood. It
is also cheap, consistent
and easy to work and
finish.

You can certainly use
hardwood and it will give
you a superb finish of
course. Many hardwoods
are unlikely to be resonant,
but consider the possibility
of using sandwich
construction to damp

down any possible panel
resonances. Glueing a thin
panel of 3-ply te the inside
with Evode Resin W
should do the trick. 1
would suggest you build
the cabinet first and add
these panels later.

The KLS3 cabinet is so
large that you'll need to
use cross bracing in any
case, best achieved by
internal MDF shelves, with
large centre holes for
unrestricted air
mouvement/zero vent effect,
glued into place. A good
rap with the knuckles is
enough to check for panel
resonances. Go for the
largest panel first, since
this is usually the most
resonant.

In simple theory, all
you need worry about with
regard to bass behaviour is
cabinet volume. However,
cabinets do have other
effects, some quite serious,
that must be considered.

Firstly, if you make the
front wide and/or attach
any form of moulding
around the edge, you'll
degrade stereo imaging
because of interference
effects caused by the
surface plane wave.
Ideally, keep the front
narrow, recent research
suggesting head width is
ideal!

Chamfer the cabinet
edges too, so edge
diffraction is controlled
and you could even try a
rough-ish front covering to
absorb/disperse the plane
wave. One reader used
chamfered hardwood side
fillets for the corners,
which is a great idea, since
it adds visual interest and
gives a smooth look.

Ornice upon a time, a
thin layer of black acoustic
foam was glued to
loudspeaker front panels
to disperse the plane wave,
but it would gather dust
and peel away in time,
making the speaker look
shabby. You might try, say,
green baize (billiard table
covering), thin dense
carpet, or whatever, but I'd
suggest you experiment.
Whatever you do, do not
allow the drivers to sink
below the front cabinet
surface - ideally, they
should be flush or raised. If
you don’t want a rough
front surface, don’t worry,
‘cos this isn’t as critical.

We've found that high
frequency surface waves
(i.e. above about 2kHz) in
particular reflect off
surface discontinuities to
cause complex cancellation
effects. These aren’t
disastrous by any means,
but smoothing all contours
using a modern mastic (i.e.
an equivalent to
putty/BluTak) or perhaps
Polyfilla, is surprisingly
effective in preventing this.

Floorstanders,
including KLS-3, are
usually dimensioned to put
the point between the
midrange and tweeter at
ear height when seated.

> >
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This is approximate of
course. It’s usually better
to sit below tweeter axis
than make the ‘speaker
stumpy and sit above it,
but KLS-3 was engineered
to have wide dispersion, so
its sound balance and
perceived phase coherence
change little with
variation of ear height.

Ultimately, if you must
have an edge moulding
though, Edwardian broom
cupboard style, then have
one! You'll still perceive
most of the benefits of the
design. NK

FASTER DIY
LOUDSPEAKERS

| have swapped to your mag
from Hi-Fi News after about
28years as | enjoy it much
better, (Hi-Fi News has lost
its way from when john

at KEF some years ago so my
Lowthers went for KEF|04s,
then got the ab modification,
and | have not been really
happy since! Heavy, Bextrene
cones just don’t have the
transient response of the
Lowther's paper
cones/massive magnets and |
miss this!

Listening to reasonable
headphones reveals the effect
of crossovers - | hate them
and | recently read a review
of some RATA 2 ‘speakers
which look like what I'm
after, very fast, but
unfortunately very expensive

It's interesting they use a
10" mid/bass unit presumably
to get the mechanical roll-off
in the treble and not use an
inductor. I'm thinking of
getting some new ‘speakers
and wish to use a subwoofer
so need some really fast mid-
range units.
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Crabbe was Editor).

| was bought up on
Paralines (|/4wave loaded
‘speakers designed by Rex
Baldock) Tricolumns and
Leak Cadets and ended up
with Lowther PMé drivers.
These were loaded in home
made |/4wave ‘speakers and
they sounded really good, but
they had a resonant peak
which on my system
coincided with record scratch
frequencies and was never
really cured. Hendrix
sounded fantastic though, in
fact | havn’t heard as good
since.

| recently read Noel
Keywood's excellent reply to
a letter in Readers Queries
‘Where’s Lowther in the UK,
which really summed up the
current hi-fi ‘speaker scene.
My brother-in-law got a job
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I've read that to get a
‘speaker to mechanically roll-
off the treble while
maintaining a flat frequency
response is very difficult, but
it's time this problem was
solved. | notice Audax do a
6.5" High Definition Aerogel
unit, what's the frequency
response of that like? It
seems to have a large magnet
and high sensitivity.

Nick Rolls
Berkhampsted,
Herts.

The Audax HDA driver you
are referring to is the
HM170Z0, but like many
of the Audax drivers we
stock, it needs a series
inductor to flatten the
rising response. However,
the HDA cone material
does have a very clean and

fast sound, which sounds
exactly like what you are
looking for. There are very
few drivers with a flat
enough response to be used
without a crossover, so
perhaps your best bet
would be to go back to
Lowther drivers in a
modern DIY cabinet of
your own. As you
recognise, their light paper
cones have a very neutral
tone, and the massive
magnets give them super
sensitivity. You can
contact Lowther on Tel:
0181 300 9166. DB

CHASING
INDUCTORS

| am attempting to build your
KLS4 loudspeaker and have
drawn a blank trying to get
hold of the inductors you
specify for the crossovers.

Wilmslow Audio have also
checked with their supplier
and have also drawn a blank
(none out of 250!).

The problem seems to be
the DCR, those that
Wilmslow can supply of the
correct inductance have
much lower DCRs than those
you specify. Can you suggest
a supplier? If not, how
important is the DCR value?
Can an inductor of lower
DCR be “padded up” with a
series resistor? If so, of what
type?

Dr. Jonathan Iggo
Oxton,
Birkenhead.

The inductors come from
Falcon and are standard
items in their range. You
can pad up an inductor of
lower DCR if you wish,
but you'll need to use very
low value resistors. The

Letter of

BURN OUT

| have in my possession a
Leak Stereo 20 which
until recently, gave me a
lot of fun. However, the
mains transformer
shorted out (the old
‘heart’ stopped) and now |
am in dire straits. Where
can | get as good a heart .
. .er. .. transformer that
will sound just as good? It
is near impossible to get
one here in Singapore or
even across the border in
Malaysia, much less
another Stereo 20!

I am writing to you
because this magazine
seems to be the only one
that really caters to
classic hi-fi and the DIY
nut-cases {| am one,
unfortunately). | have
been reading Hi-Fi World
since the October 1993
issue. Because of your
gentlemen, | have
tweaked my humble set-
up till it sounds beautiful.

Thank you. Now back to
the pressing issue.

| could have one
locally wound, but it
won't sound the same
neither could | relegate
the old thing to scrap
heap. | know there are a
lot of Stereo 20s running
around still, but | have yet
to see one here in
Singapore.

I know this is not a tall
order for you chums to
fulfil but | do fervently
hope that you can get me
in touch with someone
who can help. Thank you
very much for listening to
my plea.

Transformer specification:
Year built circa 1962.
Primary 220V/230V.
Secondary 0-280V
150mA, 6.3V 4A, 5V 2A.
Valves used: EL 84 x 4,
ECC 83 x 3, and GZ 34 x
%
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inductors needed are -
a) 0.9mH air cored, 1.2Q0
DCR, 0.56mm wire

b) 0.5mH air cored, 0.3Q2
DCR, 1mm wire

Contact Valerie Jones,
Falcon Acoustics Ltd.,
Tabor House, Norwich
Road, Mulbarton, Norwich
NR14 8T, Tel: 01508-
578272; fax: 01508-570986.
Falcon can supply a wide
range of special crossover
components, as well as
long hair wool and
bitumen pads. NK

CURING CLUCK

| have been making my own
speakers now for some
fourteen years using various
drivers; sometimes the same
drivers in as many as four
different cabinets using a
wide variety of materials with

T he

P.S. Could you please get
me the address of Station
Sounds, please, as you can
only have their phone
number listed?

Sanjay Nambiar
Singapore.

I spoke to Kevin Arnold,
of Majestic
Transformers about this
one. Majestic can
rewind old
transformers, inains or
output, or manufacture
new equivalents. For
authenticity, do not
throw away the
transformer, because its
laminations and
shrouds are probably
not available today.
Majestic will remove
the bobbin, strip it and
rewind to original
specification. If you
have discarded the
original transformer
they can provide a
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improvements all the way
based on what's gone on
before.

Here are some
conclusions:-

M.D.F. is cheap, easy to
obtain, good to machine &
paint etc. but it's no good as
the sole speaker cabinet
material - it has what | call a
‘cluck’ ( a coloration on
vocals and general wooliness
to the sound). It is also used
as braces, which is next to
useless.

Manufacturers have cost
restrictions etc. ‘DiYers’ are
not as limited. Try VIROC -
it's a board like MDF, in the
same thickness but much
harder, heavier and better
damped - harder to machine
and saw, but worth it!

Now braces. Most people
use ramin or beech which are
OK, but try ash or oak; both
are more rigid. The ultimate

though is WENGE - very
rigid and strong, it has a
marvellous tone when
tapped.

Air flows next. Some
speakers use a series of flat
cross braces which make up
compartments with holes in
them which are then stuffed
with wadding. This is
hopeless for reflex designs.
Just think about it - air is
pushed into the enclosed
compartments and starts to
dissipate very quickly, by the
time it has reached the port
you've lost a lot of power
and speed of the bass notes.
After all, an electronic signal
is faster than moving air. You
need to position the braces
so there’s a good and quick
air flow to the port.

Another area for concern
is front baffles. A few
manufacturers and, I'd bet, a
lot of DIYers, use thick front

Month

replacement with the
same type of
laminations, but
covered by pressed steel
shrouds, where Leak
used cast shrouds. So
your Leak Stereo 20 can
be restored to working
condition.

Contact Kevin at
Majestic Transformers,
245 Rossmore Road,
Parkstone, Poole,
Dorset BH12 2HQ, Fax:
01202-733793. According
to his information, you
need Leak Trausformer
Reference 8162.

Station Sounds’
address is Down
Platform, Worthing
Station, Sussex, Tel:
0903-39980 or 213192 in
the evenings. Mike
Pointer of Station
Sounds can also help
with problems like this,
readers might like to
know. NK

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

The writer of the most
interesting DIY letter each
month will receive a
superb Maplin soldering
iron, stand, booklet on
good soldering practice
and a length of high
quality silver solder.
Write in to: Hi-Fi World
DIY letters, 64 Castellain
Rd, Maida Vale, London
W9 1EX.

baffles: Here, the driver is at
the end of a deep hole (the
driver cut out). When the
driver moves it causes
turbulence in the cut out -
you've all heard of it in ports
over the years. So imagine
how the driver is being
affected. In theory you must
only be using part of the cone
area. Try chamfering the
inside edge and sanding it.
These are just a few ideas
I've come up with over the
many years of designing and
building speaker cabinets. I've
used solid hardwood with
good resuits, but care is
needed. Nearly all hardwood
sold today contains between
5 and 12% moisture, so when
you bring it into the house it
starts to curl and crack as it
dries out, but there are ways
around this of course.
Whatever material you
are thinking of using, try
tapping it and listen to see if
it sounds soft or dull - it will
probably sound the same
when you've made your
speakers; hard sounds best,
faster, cleaner etc.
M. A. Siddle
Blyth,
Northumberland.

Sound propagates as a
wave through air, much in
the way waves move
across the ocean’s surface,
whilst the water that
supports them may or may
not be moving. The
behaviour of the wave is
not necessarily the same as
that of the medium and it's
here that your analogy of
air movement and the
conclusions you draw
about baffle holes is
imprecise. So long as they
are large enough not to act
as venturis or ports, in
which the air acts as a
discrete mass, they work
satisfactorily.

You've left the problem
of hardwood moisture and
contraction in the home
unanswered. How is it
tackled? I left a stack of
new floorboards (pine) to
dry for six weeks,
separated by blocks so air p p
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could circulate - and still
they shrank after being
laid and clamped. I asked
Moss & Co, a Central
London supplier of
hardwoods, for guidance.
They told me that
hardwoods are
commercially kiln dried to
12-15% moisture and it's
unrealistic to go much
lower. A dry, centrally
heated home may reduce
this to 8% or so. Rather
than force the wood to this
level in a kiln, they said
the best cabinet makers
usually let their wood air
dry in the rafters of their
workshop for three months
or so. The timber is cut and
worked after it has dried,
not before.

A hardwood like
mahogany is stable and
affordable and can be used
for loudspeakers. Beautiful
woods like Ash are so hard
they burn out machine
steel drills, routers and
saws, needing carbide
tipped tools. If you want
to use a hardwood, contact
Chris Vaughan at Moss &
Co., 104 King Street,
Hammersmith, London W6
0QW, Tel: 0181-748-8251.
They have the machinery
to cut panels, but
remember that hardwoods
are not cheap.

As you say, the sonic
signature of a wood or
enclosure can be gauged by
giving it a rap with the
knuckles. Hard, snappy
materials do give precisely
this sort of sound, if not
swamped by other effects
of course. NK

BIASING THE KT77

I recently joined the happy
band of valve enthusiasts after
becoming increasingly
disillusioned with my hi-tech,
hi-spec multi-amp active
system. My first foray into
valve amplification was with a
Croft Micro A/Series V pre-
power set up, but after a
short time | realised it was
somewhat underpowered for
my room. | have now
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acquired a second-hand
Grant Lumley valve power
amp, about which | know
very little, except that in my
set-up, a Quad 67 CD player,
QED Vector passive preamp
and a pair of Ruark Talisman
Il speakers, it sounds superb,
surpassing all that has gone
before it, with ease.

I have been having trouble
identifying the valves it uses,
so | spoke to a very helpful
gentleman at Tube
Technology who kindly
identified the unmarked
valves.

The power tubes were
Golden Dragon KT77s, Tube
Technology suggested, that as
no genuine KT77s are
available | should fit Gold
Aero EL34Ls, so | purchased
a full set of valves comprising
4 x EL34L and 4 x ECCB82. It
was also suggested that |
replace the short length of
coax cable from the amp’s
input sockets with Sonic Link
violet, which | did before
fitting the new valve's.

The improvement was
dramatic, the KT77s were
warm, lush and very valve
like, the EL34Ls where crisp,
clean, dynamic and very
musical, | just sat back for the
next six months and enjoyed
the music. Unfortunately a
couple of weeks ago one of
the EL34Ls started to distort,
so Tube Technology replaced
it along with its partner, and
suggested as the valve had
failed so quickly that | should
check the biasing on the amp.

| have no manual or any
information about the amp,
however with some
assistance from PM
Components and Tube
Technology, | worked out
how to check the bias
settings, to assist with this |
replaced the short wires from
pin 8 on the EL34Ls to the
chassis with wire-wound 10
ohm resistors. There are 2
pots controlling the bias
settings so | marked them
before adjusting. It was
suggested that 500 - 600
milliVolts across the resistor
was the correct value so |
adjusted the settings,

unfortunately the amp ran
very hot and the sound
deteriorated, so [ returned
the settings back to the
marks, which now read just
under 400 milliVolts.

The sound quality has
been restored but { am
concerned about valve life,
can you help or put me in
touch with anyone familiar
with this amp, so that | can
set the bias?, | would be very
grateful for any help you
could provide.

Robert Baker
Wrexham,
Clwyd.

peaks, causing distortion. I
suggest that if you are
after extended output valve
life you don’t run them at
over 20W total

dissipation, lessening the
heat generated inside the
valve.

To check this, measure
the anode-cathode voltage
between pins 3 and 8 on the
valve base using the 1000V
range on your meter (you
only need too check one
valve, the others will be
very similar). Measure the
voltage across the 10Q
resistors and using Ohm’s

law (I=V/R) calculate

460V H.T.

e1-8

the cathode current.
~ The valve dissipation
is the product of
cathode current x
anode-cathode
voltage; adjust the
bias pots for each
valve to set the
current within the
desired range. Your
amp will now be set
up for good valve life.

You may also
want to try the new

Russian EL34 types

EL34 IN FIXED BIAS - Standing
current through valve is v,
determined by Volts across
measuring resistor Rs (10Q meter
shunt), or a d.c. milliammeter. An
output valve like the EL34 typically
passes 50mA or so in Fixed Bias.
Fixed bias gives more power, but
output valves must be individually

from Sovtek and
Svetlana. The latter
has a heat activated
getter actually
strapped to the anode.
This absorbs the

balanced like this.

The EL34 and it’s
derivatives were rated for
a maximum anode
dissipation of 25W and
exceeding this rating will
drastically shorten valve
life because the excess heat
will cause the anode to
release what is known as
“occluded gas” which
damages the delicate
cathode coating, reducing
electron emission. Modern
Chinese types (such as the
Golden Dragon and, 1
suspect, Gold Aero) will
have to be treated with
special care. Some types
may also have a low
emission to start with and
cranking up the quiescent
bias current could cause
the valve to saturate on

occluded gas as it is
released, potentially
extending valve life and
reliability. AG

Your amplifier has a fixed
bias topology, similar to
the GEC 100W design I
believe, shown in the
diagram. If you insert a
102 (Rs) shunt resistor in
the cathode for balancing,
and adjust grid bias to get
500mV across it, then the
EL34 will be passing a
reasonable 50mA. With
440V H.T. or so across
pin3-pin8, anode
dissipation will be 23W,
which should not overheat
EL34s. You may have a
higher HT, or you have
error in Rs or the
millivolts reading across
it. Check carefully. NK
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CHELMER 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 specizl 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 Total Price
Unit Price | Qty {Total Price] EZ30 4.00
ECC81/12ATTWA 5.00 EZ31 4.25
ECC82/12AUTWA 4.50 GZ32 7.00
ECC83/12AXTWA 5.00 GZ33 7.00
ECC85 5.00 GZ34 6.00
ECC88 450 GZ37 6.00
ECF82 5.00 5U4G 5.00
ECLS82 5.00 5V4GT 4.00
ECL86 5.00 5Y3GT 3.50
EF86 4.50 5Z4GT 350
E80F Gold Pin 9.00
E81CC Gold Pin 6.20 SOCKETS ETC Unit Price Total Price
E82CC Gold Pin 6.20 B9A (Chassis or PCB) 1.60
E83CC Gold Pin 6.20 B9A (Ch or PCB) Gold 3.00
E88CC Gold Pin 7.20 Octal (Ch or PCB) 1.80
6EU7 6.00 Octal (Ch or PCB) Gold 4.20
6SL7GT - 4.00 4 Pin (For 2A3, 300B) 330
6SN7GT 4.50 4 Pin Jumbo (For 211 Etc.) 11.00
6922 5.00 4 Pin Jumbo Gold (For 211 Etc.) 15.00
7025 6.20 5 Pin (For 807) 3.00
7 Pin (For6C33C-B) 4.50
POWER VALVES Unit Price Total Price| Screening Can (For ECC83 Etc.) 2.00
EL34/6CA7 7.50 Anode Connecter (For 807 Etc.) 1.50
EL34 (Large Din) 8.50 Anode Connecter (For PL519 Etc 1.60
EL84/6BQ5 4.00 Retainer (For 6L6WGC Etc.) 2.00
E84L/7189A 5.50
KT66 9.20
KT77 12.00
KT88 12.50 MATCHING CHARGES

KT88 (Gold Special) 19.80 POST & PACKING (UK)

2A3 (4 or 8 Pin) 14.50 TOTAL EXC VAT

% - g VAT @ 17.5% (UK/EEC ONLY)

300B 50.50
6C33C-B 60 TOTAL TO PAY

6L6GC 6.50

6L6WGC/5881 8.00
6V6GT 5.00 Please make cheques payable to:

paain by ‘CHELMER VALVE COMPANY" or pay by
6146B 10'20 ACCESS/MASTERCARD/VISA Please give details:

6336 46.00 ANENEEEEENENENER

6550A 11.00

6550WA 13.50
65500 T SIGNATURE: ........ccoovee... EXP. DATE: ...cococorrrrremssrcniren

7581A 11.00 NAME: ..ottt et srassesrens
807 8.00 ADDRESS: ...t
811A 10.50
812A 34.00
845 30.00
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




THE HI-FI LAW OF DIMINISHING RETURNS

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

THE RATA LAW OF INCREASING RETURNS

Why buy new equipment when it makes more sense to redlise the full
petential of your existing equipment. Don't replace it, upgrade it; it's
cheaper. Most equipment can be transformed by us for the cost of a
dazen CDs. Magic? No - logic! To find out how we do it, ask for our
1994/95 Catalogue; it provides discussion, analysis and e definitive
resource of audiophile components and advice on the art of recreating
music in the home.

Russ Andrews
Audiophile Catalogue

Includes :

® CD Players, Preamplifiers, Disc
Preamplitiers, Power Amplifiers
Loudspeakers
Kimber Kable
Upgrading Services and Guides

Audiophile Kits and Components

Accessories

Reviews

95 CATALOGUE

Russ Andrews
Edge Bank House, Skelsmergh, Kendal

Westmorland. LA8 9AS
England

Tel: 01539 823247
Fax: 01539 823317

To receive your copy of our 1994/95 catalogue
just mail, phone or fax the address above.






