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L.MER VALVE COMPANY

for
High Quality Audio Valves

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

Price list and Order Form for CVC PREMIUM Audio Valves

PRE-AMP VALVES RECTIFIERS Unit Price otal Price
Unit Price | Qty |Total Price] EZ80 4.00
ECC81/12ATTWA 5.00 EZ81 425
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
ECL82 5.00 5V4GT 4.00
ECL86 5.00 5Y3GT 3.50
EF86 4.50 5ZAGT 3.50
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 450 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) £3.00
2A3 (4 or 8 Pin) 14.50 TOTAL EXC VAT e
211 20 VAT @ 17.5% (UK/EEC ONLY) £

300B 50.50
6C33C-B 27.00 TOTAL TO PAY £

6L6GC 6.50

6L6WGC/5881 8.00 Pl verch .
6V6GT 5.00 €ase make cheques payable to:

6080 12.00 ‘CHELMER VALVE COMPANY’ or pay by
6146B 1 0'20 ACCESS/MASTERCARD/VISA Please give details:

6336 4600 JNEENEEENEEEEEEE

6550A 11.00

6550WA 13.50 ) _
R 1850 SIGNATURE: .................. EXP. DATE: ...cccocoocrvvrrrcrrnin

7581 A 11.00 NAME: .. e
807 8.00 DI RIS S i 50 o 5770 s s - s s S o o5 s
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




Supplement

KIT NEWS

All the latest bits and bobs to help you get the very best out of your
home brewed designs.

KEF K90 KIT LOUDSPEAKERS

r a pair of KEF's K90 kit | their Uni-Q
's engineering expe

EE

A strange pastim
different brands o
findings.

and enthusiasts as well as professionals, Pa
experienced electronics engineer himself, br

FEEDBACK

Three pages devoted to the art of motional feedback. This mechanism
promises deep bass with fantastic quality and low distortion. Why isn't
everyone using it!

DIY LETTERS

Write in for advice on your DIY project - here's where we provide the
help you've been looking for.
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Cricklewood Electronics Ltd, 40 & 42 Cricklewood Broadw

CRICKLEWOOD ELECTRONICSANSAR SUPERSOUND CPP2N2 CAP PROPYL2 20F 250V £03s P22 22040 15024811 3 £250 Fully Gold Plated Phono {RCA) Plugs wade range of cables, These connectors make contact
Audto Polypropylene 400VDCESH CPPANT CAP PROPYL4 7rF63V £050 P33 330040 20811 9mm £300 With spring coil cable grip with ground first at msertion to elmnate pop.
OPI0N CAP PROPYL10F63V £065 P47 470,H0 25050x1 e £350
The gacret s n the mataised il PPN CAP PROPYL220F63V toss P68 680,40 3505911 9mm 450 Pat ko ODesprption Prics
PN CAP PROPYL4TAFE3V £oo P100 1mhD 4059119 £550 L4 NEUTREC PRO AUBD  £12 00/par
P150 1 5240 S070:30mm £650
Low Impedence High Temperature P220 2 2090 6070130mm 800 Extras High Quality Gold Plated Phono
(105" C) Radial Electroytics ¢ S% P30 3 3mH0.75070030 £1000 (RCA) Leads {pairs)
o ANSAR Sumenor electroytics at affordue pices. The e Manocor Ferrite [nductors
npadacce g M LCe Sasnees apd Duty WL
M Jpener tewphraare charactarnbics Mo e
CHATON 10 remmn sery stablh unde- the most varyng
condivens.
Part ho Descrpuon Pree
Part No. Vilus/Votage Prce PPGSAZ PAR GOLD PLUGS forup o £1 50
Mznufactured spezifea’y for gh end audo, these 1H50 LO 2 K TEPLA50V £028 Smm CABLE pe
POyPropyRee c2pacitors offer exzeptmnm vons for 252450 L0 Z HTEMP2 2 50V £0.25 PPGBAZ PAR GOLD PLUGS foripto £1 50
maney as they use a speculy mported Meh pesty wme3 L0 ZH T4 71563V 1025 Smen CABLE par
meteliead palypropyiene film, enming smcoth, detwied 10m63 LOZ W TEMPI0sF 63V £0.2s
and transparent sound qua'ity and extremely low 22H83 LO 2 M TEMP224£ 63V £0.30 Very High Quality Phono (RCA) Plugs Avataliie n 2 olours & 3 lengthe. Highly flextiole cable
distortion, whether they are pisted dwectly In the 47H63 LO 2 HI TEMO47,463V £0.35 with extra mosided-n control/grounding wrre.
Sagrnal path such 23 i Crosiomsss or lor decouping etc 100A63 LO Z H TENPADGWSE S £050 A range of professanel Ingh effigiency femte comd
Adetd for meplecg O, ST 30wy CAeC TOTS. 220480 L0 2 TEMP229 SO 075 meLctors with vary fow ohwec ‘otess for 80) or 40 Part ko LengthvColowr Proe
470463 LO Z HI TEMPATQuF 63 €25 crossovers or Stars for uee up to 400N LPPIQG 0 8 Metres/Green £550
Part no Value Prce 1008H35 L 2 M TEMP 100,435V £150 1 4mm enaried copper ware (1.3mm on £1000) wound LLPIQV 08 Metroe/Vicket £550
CWI00N CAP PROPYL 100n° 0nes 2200HS0 LO 2 H TEMP22001F S0V £22 on plastic bobbn. LPP20G 15 Metres/Green €650
CWISON CAP PROPYL 150% 0nas 4700425 LO 210 TEMP4700,625V 250 LPP2QV 1.5 Weires/Vidhet 1650
w2208 CAP PROPYL 220w% 025 Pert No Spachoaon Pree. LPPEQG S Wetres/Green 0o
Cw33N CAP PROPYL 330w¢ 0nas Elnz Solder Lug Reservorr F220 2 2miQ 1504GOWSSx31mm  £6 50 LPP3QY S Mrtres/ Vet £1.00
CWATON CAP PROPYL 4708 £0neas Capacitor 10,000¢F 80V F330 33mHD 2N330W65133mm  £9.50
CWEB0N CAP PROPYL 680%F 0nas F470 4 7miH0 25111 40M65130mm £11 00 Bass Reflex Tuning Ports
CWIVON CAP PROPYL 1,6 025 Choosing the nght e'sctroiytic for power supply use 1s F680 6 8mHO 350120W65x3%mm £12 00
CWIUSN CAP PROPYL 1 506 £150 very mportznt n keepmg down hum witist dhesang F1000 10mHO 4501006 5x3%m £13 50 Very Mgh qualty satn grey metal weth hetrvy goid plated
CW2UN CAP PROPYL 2 26 05 mawmur curvers Aow for gend transsst & b comnections Top colict cable grp & PTFE rsudators.
CWaUIN CAP PROPYL 3 3.4 £0ss response Bina capacenes ave respscted the Warld over Quahty Valvas Very isw nose.
CWAUIN CAP PROPYL 4 7,5 £200 for thas erceptionsl audo attributes Affordable rakge &f High Quality Vilres
CWBUSN CAP PROPYL 6 8F 1250 Part N jon Prcs
CWI0UN CAP PROPYL 10uf £350 Part No 4 NVoltage Price Part No. Descrption Prce PPGEH2 GOLD PTFE PLUGS for up £350
CwisN CAP PROPYL 154 £450 10008C30 CAL ELNATOD01#/80V £11.00 6550C OUTPUT VALVE £26 00 to 6mm CABLE paw
owu CAP PROPIL 224 1650 BLEGT OQUTRUT VALVE 1450 PPGEM2 GOLD PTFE PLUGS for up £350
Cwsou CAP PREFYL Sovf £995 Monacor Air Cored Inductors BINTGT OUTPUT VALVE 450 to 8mm CABLE pw
Cwio0u CAP PROFYL 10066 £2000 6VBGT OUTPUT VALVE £395
ECCa1 TROOE 1450 Neutrik Pro-Audic Super Quality Gold
Low value Capsrtons are axtenswaly used n amps & ECCA2 TR®SE £4.50 Plated Phono (RCA) Plugs A range of adustable plastc ports for use n vanous.
preamps (espzcially in tone control, bass & treble etc) ECCa3 TRIOBE £450 sizes of louthaher Cabiels deckameter
By changng to po'ypropyiene you cin Saey an EF86 LOW N@SE PENTODE £350 — I L=adyssugble length (mm)
enhasne=d hahter - brghter sound expocialy o the EL34 OUTPUT VALVE £850
tretse 2and med bess ranipe, 4nd a trmgsat lower boss ELB4 OUTRUT VALVE £350 Partho Ooacresene Prce
mproverient Ciose taterance & Wgh stabiy wizure G234 RECTIER £650 & R3S 4-35L=110-210 250
that both channeis can be very clowly matched K188 OUTFUT VALVE £2000 | R50 0=50L=150-280 £300
ms Lm w0 700128245 £350
Part No Value/Voiuae Prte Valve Holders  High quatity valve bases b R100 d=110L=160-122 £550
cprare CAP PROPYLATpF 250V 038 ~ — Chassis mounting with screw fittings | RAS 685 angied 45° for narmoss
CPP100P CAP PROFYL | Bupe 25 £035 cabnztul =210-310 £650
CPP150P CAP PROPYLISToF NN £035 A range of professional ar cored aductors for 80 or 40 Part Ko Dcscrptien Prce
CPP220P CAP PROPY2200p8 2 Wi £0.35 crossovere/Mters tor uce up 10 J00W 1 2mm enamelied B9AC BIA VALVE HOLDER CERAMC £1 50 ' High Quality Components at the right
CPP330P CAP PROPYL 330 250V 035 coppet wire wourd on ar paced plastic betns. 894U B3A VALVE HOLDER CERAMIC + 2 00 —— price Ask for our free catalogue
CPPa7OP CAP PROFTLATORE250V £03s o SOREEWNG CAN £225 Please ad £2 00 carriage + VAT to all
CPPIND CAP PROPYL 19 25 £03s Part No Spsofigition Prce ocTC OCTAL VALVE HOLDER CERAMICE2 00 Supsnor par of phonos esch includes 2 cable grps pass ofders Credit Card phone orders
CPPINS CAP PROFYLY S92 5% £03s P15 150pHD 15048119 £200 ocTe OCTAL VALVE HOLDER PHENQLEY S0 355 5mm & S 57 Imm maling them sutahie fora accepted

on

don NW2 3E 1 Fax: 0181 208 1441

F. Langford-Smith

Radio Designers Handbook

Langford-Smith Radio Designers Handbook
is recognized as being the most important
reference work ever Published.

Vintage Audio are pleased to be able to reprint
this important work and bring it to you in its
original format. The Book contains 1500 pages,
in 38 chapters, on every aspect of Valve
Amplifier Circuits. Such is the extent of the
subjects covered it would be impossible to list
them all here. It is best summed up in the
author’s preface to the book:

“It has been written as a comprehensive self
explantatory reference handbook for the benefit
of all who have an interest in the design and
application of Audio Amplifiers”

To order your copy at £59 Please Call or
Fax us on (01144) 1734 451737

Vintage Audio
850 Oxford Road, Reading, Berks.

CREDIT CARDS TAKEN

BLACK BOX RANGE KITS

A range of easy to assemble solid state kit
amps, with fully tested and fitted printed
circuit boards. If you are competent with a
soldering iron these kits should be no
problem. A full rebuild and sort out service
available.

AP30
AP50

£230.00
£320.00
£70.00
£300.00
£570.00 Pair
£880.00 Pair
£180.00
£240.00
£170.00

Integrated Amplifier
Integrated Amplifier
Phono Stage Fitted
Stereo Power Amplifier
Mono Power Amplifier
Mono Power Amplifier
P50 4:Input Pre Amp
PO 6 Input Pre Amp
Phono 1 MM or MC Phono Unit
Phono 2 MM or MC Phono Unit £240.00
P.S.U. Power Supply for Phono 2 £180.00

EX REVIEW,/DEMONSTRATION STOCK BARGAINS, The
Emotive Statement [TES] CD Player £1000.00 RRP £2000.00

NVA, 6 Watermill Ind. Est., Aspenden Road, Buntingford,
Hertfordshire SG9 9JS
Tel: 01763 272707 Fax: 01763 271594

A60
A70
A80

n AUGUST 1996
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KIT NEWS

LIBERTY TWO

Free demo disks are now available from
Marton Music for version 2 of Liberty
Audiosuite’s LAUD audio analysis
software. The full blown version should
be available for purchase in July *96.

Significant enhancements over the
current version are claimed including a
real time analyser, pink noise generator
(with both third and sixth octave
analysis), automatic adjustment of input
sensitivity along with marker
positioning, and manufacturing pass/fail
procedures.

The system is designed to be user
friendly with built in Easy-Script to
simplify operation. The complete
system including Echo soundcard,
calibrated microphone, pre-amp,
manuals and all cables and probes will
cost a total of £535 + VAT. Customers
running the current version can
upgrade for £72. For the free demo
disk or any further information contact
Tony Seaford on the number below.

Marton Music

5 Masterson Avenue,
Read,

Burnley,

Lancs. BB12 7PL
Tel: 01282 773198

GOODBYE TO WILMSLOW?
After 35 years of supplying loudspeaker
kits and components to audiophiles the
world over, word is spreading that
Wilmslow Audio may soon cease
trading. At the moment it’s not known
if a buyer can be found to take over the
business when the current owners
emigrate, but it looks as though the
name Wilmslow at least will soon vanish
from component supplier lists.

SUMMER AT AUDIOCOM
Welsh component suppliers Audiocom
have added several new lines to their
latest catalogue. They now stock ultra
fast soft-recovery rectifier diodes for
use in valve and transistor amplifier
power supplies. Also new is a range of

HI-FI WORLD SUPPLEMENT

DAC chips, including Burr-Brown’s
PCM69AP, Philips’ DAC-7 and Analog
Devices’ 1862N.

Those with a soft spot for bullion
can sate their appetite with a range of
uninsulated silver cables, while the
slightly less weli-to-do can take
advantage of a price reduction for five
or more of Sanyo’s OS-CON
electrolytic capacitors.

Audiocom

2 Swallowtree Gardens,
Saundersfoot,

Dyfed SA69 9DE

Tel: 01834 814036

AP UPGRADES

Graham Nalty’s AP Electronics is
offering a range of upgrades for owners
of popular amplifiers. These include the
likes of the Audiolab 8000A, Naim Nait,
A&R A60, and Pioneer A400.

AP Electronics

15 Derwent Business Centre,
Clarke Street,

Derby DEI 2BU

Tel: 01332 674929

AUDIO-LINKS SALE
Until the end of July, or until stocks are
exhausted, you can save money on
some of Audio-Links’ components like
silver wire, Ansar capacitors, Alps
potentiometers and Elna switches.

For lists and prices, send a C5 size
SAE to:

Audio-Links

7 Fairmont Crescent,
Scunthorpe,

N. Lincs. DN {6 IEL
Tel: 01724 870432

BILLINGTON VALVE AMP
PARTS

Just to make sure the temperature
doesn’t drop below sweltering this
summer, Billington are announcing
stocks of components for budding valve
amplifier constructors.

The range of predominantly
government surplus oil-filled chokes
(prices from about £10 to £35) is
complemented by a list of mains
transformers. This is made up of C-core
oil-filled types as well as more standard
shrouded and unshrouded versions.

All bar one of the output
transformers available are designed for
push-pull use with valves such as the
EL34 pentode, with estimated power
ratings of between 30 and |00watts.

So you know exactly what’s going
on inside your valve amp, there’s also a
range of ‘power station’ style moving
iron meters in state of the art bakelite
and brass cases. Quantities are limited,
though, so it's first come, first served.

Billington Export Ltd.
Units El & E2,
Gillmans Ind. Est.,
Billingshurst,

W. Sussex RHI14 9EZ
Tel: 01403 784961

NVA BUDGET DACON

NVA have developed a low cost
version of their DACon digital to
analogue convertor. The new Junior
DACon uses a smaller in-built power
supply instead of the 300VA external
version of the original, although it can
be upgraded to the level of its senior
counterpart.

Built, the new version is available at
£300 and as a kit for £180. The DACon
senior will also now be available in kit
form for £320 plus £180 for each PSU.

NVA

6 Watermill Ind. Est.
Aspenden Road,
Buntingford,
Hertfordshire SG9 9)S
Tel: 01763 272707
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Hart Audio Kits and factory assembled units use the vry best audiophile components in
circuit designs by the rengwned Joim Linsiey Hood In give you unsatabie performsnce
and usbekenedle vziue for mosey

We have always led the fieid for easy home construction lo professional standards, even in
the sixdies we were using easity assemoled prnied circults when Heathki! in America were
stilf using tagboards! Many years of expenence and innovation, going back 1o the early
Dinsdale and Bailey classcs gives us incomparable design expertise tn the neads of the
home construcior. The current range of Hart kits is designad fo give you aif the components
for 2 matchg ensemble of audko excekznce

K1100 AUOIO OESIGN 80 WATT POWER AMPLIFIER.

Thes fantashe Jonn Linsiey Hood designed ampidfer is the flagshup of our range, and the
idoal powerouse for your ulimate Ik System. This kit 15 your way to get £X performance
al bargain basement prices. Unique design features such as fully FET stablised pawer
suppies give this amplifier World Class performance with startfing clarty and transparency
of sound, allied lo the famous HART quahty of components and ease of construction
Usetl aptions are a stereo LED power meter and a versalite passive frond end iving
Switched inputs, wth ALPS precision Blue Vefvet low-norse vofume and balance confrols
Construction 15 very simple and enjoyable with aif the diffeult work dane for you, even the
witing is pre-terminated, ready for instant usel. All versions ave available with Standard
components or Specially seiected Super Auctophile companents af £29.60 extra per
channef, plus £2.40 1 you wart fo include Gold Plated spesker lerminals

11008 Compiete STANDARD Ampiifier Kit,

A11008 Factory Assemited

K1100SC Complete SLAVE Ampitier Kit, £

A1100SC Factory Assembled. .

K 11008 Complete MONOBLOC Amphfier K it

A100M Factory Assembed.

RLH10 Repnats of latest Amplifier arfieles

K1100CM Construchon Masug with full parts lists

K1400 AUCIOPHILE PREAMPLIFIER. A versatile ultra high quellty preamp with no fess [

than seven inputs, all switched by sealed high quality refays. Sepzrale lape output serection.
Class “A” headphone oulput for two phanes: Lo-Z fong ling drive facidy.
Stwadaet Kit

K1400T Kit whh Tn-ange tore controls

£343.49
£398.41

“CHIARA” SINGLE ENOEQ CLASS "A” HEAOPHONE AMPLIFIER.
First Module to appear 1n our new 2000 Range” of kits: This um provdes  gh quallly
phone output for those many ampiifiers that do not have one. Easily nstailed wth special
link-through facilty the unif draws its power from our new Andante Uitra High Quallly linear
toroioal supply. Housed in the neal, biack finished, Hart minibox il keatures the wide
frequency response, low-distortion and musicality” that one associates with designs fom
e msganad John Linsley Hood Pre-Reeminalod infsrcombecting keads and PCB mounted
SOsitEts prevent supply potanty reversal and on-board dlagnostics provde visual indealion
of supply Hne integrity. Volume and balance controls are Alps “Blue Vefvet” components
Very easily buitt, even by beginners, since all components fit directly on the single prinfed
circuil board and there s no conventional witing whatsogver. The kit has very detailed
instructions, and even comes with a (ol of Hart audiagrade sitver solder. X can aiso be
Supplieq factory assembled and tested Setling for Jess than the total cost of alf the
components, if they were bought separa'ely, this unit represents incredibée
value for money and makes an aftractrve and harmonious addition o any
hifi system
K2100 Complete Kit £108.50
K21008A Senes Audiaphike version with selected audiophile
componeets £112.46
AZ100SA Factory Assembded and Tested Chara”™ . £149.46

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 “Andante” Audhophile Power Supply Kit fy suit %52
A3565 Factory Assemiied and Tesked “Ancanie nae
Special Offer, Both Unts in Kit Form together, with SA version “Chiara” with marns and
DC Supply lead ONLY £184.92
Factory Assembled and Tested OMLY £257.88

K1450 MAGNETIC PICKUP PREAMPLIFIER KIT katures a tolally discrete component
implementation with the superior sound of the Shunt Feediack concep!. High quakly
compovets fithing (o an advanced daub'e sioed pted arcuit board make I8s 2 protie &
the learting edge of techwelogy that you will be proud o own. Nevertheless with our step by
step instructions it s very easy and satisfying to assemve. The higher current consumption
ol this unit means that it is best powered by our new Andante Audia Power Supply, itself
an sdvanced prece of techinology in a malching case. This supplies the superbly smoothed
and stabilsed supply fines nesded by ny sensiie préampilinr and fesures a fully patted
H-grad torowdal transiormer aong with 2 spanaf himded sht asstivng sysiem for hum free
operation The K1450 1s suitalie for all moving con and moving magne! ransducers s
unit is especially recommendod for, and will extract the vexy best from the modém
pencration of low output high quality moing coil fransthucers.

This magnificent kit, comes complete wath all parts ready to assemidl inside the killy
“finsshed 228 x 134 x 63mm case. Comes with ful, easy ko fotlow, instructons as well as
the Hart Gude to PCB Construction, we even throw in engugh Hart Audograde Sriver
Sodder to construct your kit!
K1450 Complete Kt
K14508A Audiophile Kit

£111.58
1.9

Py not buy the repnnts and construehon manual for the kit you are in‘evested in fo see
how easy 1t s to buid your own equpment the HART way The FULL cost can be credited
against yoet subsequent kit purchase

ALPS “Blue Velve!” PRECISION AUOIO CONTROLS.

Now you can throw out thase naisy ill-matched cartion pots and repisce with the real bi-fi
compansnts only used selectiely in the very lop fhght of Vorid class ampMiers The
improwement i track aocuraCy and matcheag reatly 1s incrediie gowng better tonel balance
Detwean channels and rock solid image statuily.

MANUAL POTENTIOMETERS

2-Gang 100K Lin

2-Gang 10K 50X or 100K Log

2-Gang 10K Special Balznce, zero crosstatk and zero centre foss

£15.67
£16.40
£17.48

MOTORISEQ POTENTIOMETERS

2-Gang 20K Log Volume Controf 2.2
2-Gang 10K RD Special Balance, 2ero crassta and less than 10% loss in centre
posden £26.9%

SOLOERING
The size of madem companents mates the right solderng equipment essenial for good
results Everything we offer we actually use 1n our own workshops! See our Lists for the
il range
845-820 XS240 ANTEX 240 25w So'dening Iron Thys is the ideal Molh-perpose iron as
the bit is designed to tolally surround the eizment giving the best haet transfer This
excellent design also means thal although it 1s small and handy encugh for modern
components its heating capacily is better than karges irons of conventional construction.
Exceffent Value ¥
845080 ST4 Lightwenght Soldenng lron Stand Ths has provision for the cizssic damp
Sponge for bit wping £.95

HART SUPER AUOIOGRADE SILVER SOLOER
Hart Super Audiograde Sitver Solder has besn spacially formulded 1o the senous
udhophile. Nof only dogs it give besdtiful easy-to-mmke fonts Dud it 1s ORsigned o mek af
nomal spidenng temperatures avonding e posSibilty of thenmal damage to components
o the need for speceil Ingh temperalure 1rons A very low reside fux makes pertedd jon's
easy but efiminates the need for board cleaning after assembly.

845-007 3mirs 22SWG in Hart Mim Tube
845-008 100g Reel Special Valve Grade, 205wy £12.90
845-009 100g Precision P8 Grads, 225wg .75
845-110 100g Reef Superfine 24swg for tllra precise control and easy working £21.45

239

32W VALVE AMP TRANSFORMERS
Specel set loroidal banstormers 2 ouput & 1 mains for the Hol Aufio Pows" wie
AT dosign desenbed in the Oct 1995 issue of Wirsless World™ Totel W 484
Soecz price for the set

Pnolowpres o Amdeby Jeff Macauey
TECHNICAL BOOKSHELF
“AUDIO ELECTROWICS ™ /L Linsisy Hood
Now endrely re-amiten by the master tumself this new book covers the undenlying audio
fecgaes ano equaiment in 3pe recording, huners power output stagee, digial audio, kst
instroments and loudspeater crossover Sysiems P
.99°

1SBN 0-7506-2181-8
“THE ART OF LINEAR ELECTRONICS. " J Linsley Hood.
The defimive inear évectron.cs and audio bogk. Learn how to read circuit disgrams and
undersiand amphificrs and how they are designad fo give the best sound The stzndard
reference for all who work, o ave imjerested in ths field
0-7506-08654 £16.95*
HART Exclusive! FREE amendmests shee! with each copy.
“THE ART OF SOLDERME” A Brewster
Absolutety essential reading for anyone who ever picks up a sofdenng ion
1SBN 0-85935-324-3.0 £3.95*
“ACTIVE FILTER CORKBOOK™ [on Laniaster.
Al the Jesieks jalmaon i the caleaizdon on construchion of Low-pass, gh pass and
bam-pmhi-asu.w&ael Chelyshey 3 Butlesworth lopploges

£19,9°

'mv T0 USE OSCALOSCOPES & OTHER TEST EQUIPMENT ™ RA Pevold

BP26T. 350

“THE LOUBSPEAKER DESIGN COBRBINK ™ Now 5if Ed Vance Dkason

AVt idprighor you need o DeNd e aew Supe loudspeste eem

158N 1-052860-10-9 £25.95°

ELECTROSTATIC LOUBSPEAKER DESIGN AND CORSTRUCTION Ronzd Wagner

This classic. describes the important parameters of an electrastic sposker and indleates

‘how each aflects performance

BKT6 . £15.95

“THE ELECTROSTATIC LOMISPEAKER DESIGN COOKBOOK ™ Roger P. Sanders

This new tille Lakes you agh! isugh from the theory of electrosic loudspeslers to

‘hands-on gurdznce on prachios! consinckon, a/so covenng polansing supplies and

avru:‘ﬂusu k2hility. A full chapler aiso cowers fransmission ine wooker enslosures
ISBN 1-832580-00-1 £24.95°

wum ON BOXES™ R M Builock il with Robert White

Easy to read quice for anyone infevested in loudspeaker enclosures, theoretical calculations

and prachical burkding and s now considsred as one of the olzssics on the subyect

BKAAS

£11.40
TOUSSPEANERS; THE WHY AND HOW OF 5000 REPROBUCTION” ( A Brggs
The 1949 Ciassic on the whole: subyect of High FidsMy reproduchion
0-9624-1913-3, 3.5

VALVE & EARLY CLASSIC BOOKS
THE VTL BOOK  David Manley
Comprefiensive modem book on the use of vaives
BIVT1 £
“VALVE AMPLIFIERS™. Moigan Jones
An easy 1o read madem book on the subjéct of valve ampifiers which goes through the ant
with very hittle theary and a great deal of practical ibormation 1f you Meoca is where valve
ampiifiers are then this is your Koran!
RRP £25 Our Price
MULLARD TUBE CIRCUITS FOR AUDIO AMPLIFRERS Mullzrd Lid
A DY classic, with sheet metaf diagrams, parts ksts and performance data
7

r %}

BIA; 0%
THE WILLIAMSON AMPLIFIER.” D T.N. Witkamson
From Apnl 1947, a culf classic power amplifier destgn reprintad from Wireless World
0-9624-19184 £5.
AN APPROACH TO AUDIO FREQUENCY AMPLIFIER DESIGN. CEC
No kess than seventeen valve amphifier circonts from 5 to 1100 Watts Full of genuing
1sformaion krom the valve er with valve specifications and base connzction dhaorams
1-88238006-2
AUDS0 ANTHBLOGIES, caliected articles from Audio Engineerisg
rolumes covering the days when audio was young and valves were king! AII
odited by C.6.McProud. All are £13.95.
VoL 1
The first of the new audio ampliers, preamps, tuners and speaiers afler the war 38 of the
best abeles from 1947 - 1949 BKAAYY
mz
1950 - 1962 BKAA3Z
Y3
43 artices 1962-1955, 7 power ampiifiers, 18 preamps and 12 loudspeiers Another
nowe! proposal for an output ranstormertess 25 Wal! valve amplifier BKAAY/S
voL4
w from 1955 - 1957. Destgns for 12 amps and preamps and 6 lbsdispaaiers

A

voLs
48 articles from 1958 & 9 BXAA3S
VvoL 6

38 artictes trom 1960 and 1961 BKAAYS

“AUDH0 ANTNOLOGIES™ Spesia Offe

A e oly

“PRIRCIPLES W ELECTRON TUBES” Hcrtert J Roch PHD
Repfint of a 1941 texthosk on the workings of valves The use of valves in glass A, AB, B,
and C operaion 1s cowered with sample circuits, topologles and distortion.
BRAA34

£79.00

— £27.95
SPECIAL OFFER. With all book orders over £15 we will supply FREE on request, a John
Linslar Hood monagraph entied “Digital v. Andlogue Black Disks or Siiver?”

Postage 8a beoks is £2 [£3.50 for heavy books with *) mavmum in UK £4.50 foc
any number, any size! Mo waitingl. All listed books are normally in stock!.

Ordering your HART kit is easy, simply post, telephone or fax your order anytime. Let us know what you require, 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. If you need turther 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
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KEF K90 KIT LOUDSPEAKERS

ilmslow Audio, the
loudspeaker kit people, sent
us three of their KEF kits for

review, namely the 60s, 80s and 90s. All
the kits contain front mouldings, trim
rings, sealing gaskets, fixings, instructions
and front panel templates.

The crossovers, DN60, DN80 and
DNS90, are built on good quality printed
circuit boards with flying leads attached
and are sold separately. KEF do not
manufacture flat-pack wood for the
cabinets, terminal dishes, internal
wadding, damping or ports.
Unfortunately, it looks like Wilmslow
Audio, KEF’s. largest UK distributor for
their kits, will have ceased trading by the
time you read this, but all these items
should be available from local carpenters
and the suppliers listed in this month’s
DIY Supplement.

The complete kit laid out
ready for assembly.
Templates for the driver
cut-outs are supplied for
those who want to do their
own woodwork; ours was
supplied in flat-pack form
by Wilmslow Audio.

KEF's Uni-Q Drive
Unit

This popular three model constructor
series has been around for a couple of
years now and is centred on KEF’s
Q200H Uni-Q drive unit. This is an 8”
driver which has its tweeter sitting
where the dust cap of the bass/midrange
cone would usually be. This coherent
source arrangement means that all the
sound radiated by the driver is coming
from the same point, whereas in a
normal two way 'speaker for example it
would be coming from two different
points. This can provide very clear
imaging, which KEF have tried to make
the most of by using a low diffraction
mounting arrangement for the driver.

The plastic front moulding and trim
mirror the profile of the cone, helping to
reduce diffraction effects. Aesthetically,
this also gives a professionally finished
look to the loudspeakers.

The KEF Kit Range

The KEF kit 60 is the smallest of the
three. It uses the Q200H driver in a
front ported cabinet with a volume of
18.5 litres, and has a claimed sensitivity
of 90dB and a power rating of |00watts.
The KEF kit 80 is a floorstander that
uses the same Q200H along with an 8”
acoustic bass radiator (the BD200H
ABR) in place of the port. This is
basically a drive unit minus the magnet -
it's driven only by the air movement of
the Q200H - and KEF claim it has the
effect of improving and increasing the
bass response. Sensitivity-wise, KEF say
the kit 80 manages 89dB and can cope
with |25watts.

Largest of the three in a ported
enclosure of 35 litres is the KEF kit 90.
This uses the Q200H, this time with the
B200H bass unit which yields a claimed
sensitivity of 89dB and a power rating of
| 50watts. All three kits are bi-wireable.

Relaying this information to Dominic
| received the response, “Build one”.
Opting for the top of the range, of
course, | chose the KEF kit 90.

The Crossover
Although fairly complex looking and
using a large number of components,
the crossover for the K90s can be
followed fairly easily. Starting in the
bass, 4.8mH, 2.25mH and 180pF
provide a 3rd order low pass filter.
3.3Q, 23mH, 200pF and 50uF form a
filter that damps resonant peaking in
the impedance curve, in this case
suppressing the upper of the two peaks
characteristic of reflex loaded
loudspeakers.

The midrange driver uses a 3rd
order high pass filter to roll-off low
frequencies and match the bass driver.
Rolling off treble is a 4th order filter
and impedance compensation is
provided by the series combination of
6% and 20uF. To match the midrange
driver, a 4th order high pass filter is
used for the tweeter; the two resistors
provide the correct attenuation.

n AUGUST 1996
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KEF K90 KIT LOUDSPEAKERS

Building The KEF K90 Loudspeakers

The instructions provided are short and
concise, supplying all the information
you will need for correct assembly.
They contain a 3D finished drawing,
components list, cabinet plans,
construction tips, assembly notes and
technical specification. Note well, read

The DN90 crossovers for the KEF K90s
come factory assembled and tested.

the instructions thoroughly; you may
feel information is missing, but if you
look carefully it will appear magically in
the text.

The flat-pack for the cabinets,
supplied by Wilmslow Audio, was made
of high quality | 5mm medium density
fibreboard (MDF) as recommended by
KEF. Before cabinet assembly began |

Wilmslow’s flat-
pack cabinet
was well
machined and
fitted together
easily and
securely. We
used strong
packing tape to
hold the cabinet
together and
ensure an air
tight seal.

HI-FI WORLD SUPPLEMENT

found it easier to drill starter holes for
the terminal dishes and front mouldings,
checking these for correct orientation. |
fixed the crossover PCB to the shelf
panel after extending the flying leads,
realising they were too short to reach
the terminal dish. | also ficted the
damping material to the inside surface of
each top, side and back panel, covering
at least half of the inside surface area.
The wood panels came together
perfectly using Evostick Resin ‘W’ wood
glue. First of all | laid one side panel flat
and then built on this the front, back,
top, bottom and shelf and finally the
other side. Cabinet maker’s clamps
would be the ideal aid, but packing tape
wrapped around the cabinets sufficed. |
left the cabinets to set for 24 hours. It
was then a simple matter to stuff the
wadding inside the cabinets and fit the
front moulding. Following the
instructions carefully and keeping to the

Once the baffle
is securely in
place, the
plastic
mouldings for
the drivers can
be fitted and
the cabinet
filled with
wadding.

colour codes for the crossover | wired
up the drive units and screwed the
terminal dishes into place.

Finishing Off

The final touch was beautifying the
mouldings with their trim rings and
Bob’s your uncle. | ran a quick DC
resistance check, both K90s read
5.50hms, so | fired them up.

Overall it was a very enjoyable build
taking approximately three hours per
’speaker, but it remains to be seen how
the finely tuned ears of our editorial
department will react to them. . .

Finishing stages: the mouldings are screwed
down and the drivers fitted.
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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 gold plated
pins are available. BILLINGTON GOLD brand comes from a
variety of countries around the world. We have carefully
chosen the best manufacturer for each type, with an
emphasis on the highest audio quality and product reliability. We stock one million valves including: BRIMAR, GE USA, GEC UK,
MAZDA, MULLARD, RCA, RUSSIAN/SOVTEK/SVETLANA, SYLVANIA, TESLA, THERMIONIC, TUNGSRAM and other rare brands, as
well as sockets and CRTs.

BILLINGTON GOLD RARE BRANDS
2A3 15.00 5R4GY RCA POA 6550A GE USA 42.00
6L6GC 9.50 | 5Y3GT RCA 2.90 CV4004 Brimar UK POA
12AX7 5.25 | 6BH6 RCA 2.48 DG7-32 Tungsram Hungary 21.00
300B 60.00 6CG7 Yugoslavian 6.75 ECC81 Mullard UK (CV4024) 7.50
811A 12.00 6V6GT STC UK 5.93 ECC82 Mullard UK (CV4003) POA
845 33.00 | 6X4W Raytheon USA 3.00 ECCB83/ECCB803S Tesla 13.13
6550B 16.43 | 6336A 66.00 ECC83 Yugoslavian 2.93
E81CC 5.25 | 12BH7 Yugoslavian 6.90 ECCB85 Tungsram 3.45
E81CC-01 9.50 12BH7A GE 15.00 ECCB86 Tungsram 3.45
E82CC - 4.50 12E1 STC/TT UK 15.00 EF86 GEC UK (CV4085) 19.50
E82CC-01 8.50 13E1 STC UK 120.00 GZ32 Mazda 9.00
E83CC-01 8.50 85A2 Mullard 4.50 GZ37/CV378 Multard UK 5.93
E88CC 7.50 807 USA 8.20 KT90 Yugoslavian 24.00
ECC81 5.25 | 5687 Sylvania " 6.45 PL519 Tungsram 8 40
ECC82 4.50
ECC88 4.50
EL34 9.95 5U4G 3.60 ECCB83/12AX7WB 3.75 | 6550B 2 18 00
EL84 3.60 | 6LBWGC 6.30 F86 POA | 6B4G 19 50
KT66 9.50 | 6SL7GT 2.50 EL34G 6.20 | 6SN7GT 3.30
KT88 18.50 5881/6L6WGC 6.30 EL84 1.99 | Sv811-3 22.75
Sv811-10 22.75
Try us for ALL Russian/Svetlana valves.
5Y3WGTA Sylvania 2.93 Jumbo 4-Pin for 211, 845, etc 10.50
6AS7G Russian 2.99 Jumbo 4-Pin, Gold Plated, for 211 13.50
6AUBWC Sylvania 1.20 UX4 for 2A3, 300B, 811A, etc. 1.95
B6AUBA RCA/SYLVANIA 0.75 UX4 Large Locking Type for 300B 4.80
6BE®6 Brimar/ECG PHILIPS 1.20 B5 UK POA
6CM7 RCA 2.70 UX5 McMurdo UK for 807 3.60
6SN7GT Russian 3.30 B7A for 6C33CB 3.23
5814A ECG PHILIPS 2.70 B7G McMurdo UK, chassis, skirted 0.72
6350 1.35 813 ceramic 7.50
6550B3 Russian Zirconium 16.43 Octal McMurdo UK 1.20
7119/E182CC Mullard USA 9.45 Octal PCB, foreign 1.20
7868 (aiscount for quantiy) 23.63 B9A Ceramic, skirted, chassis, screening can; Russian 0.90
Russian ECC83 near equivalent (6H2x centre tapped Ieaters) 1.80 B9A PCB, gold pins 1.88
ECC86 Mullard 2.93 B9D Magnoval, chassis, for PL519 1.80
ECF80/6BL8 ECG PHILIPS 0.60 TOPCAP for 2C34, 807, etc 1.20
EF184 RFT 0.99 TOPCAP for 12E1, 5B-254M, PL519 2.93
EF184 Sylvania 1.50 MATCHED TESTING £2.00 per valve (£4.00 per pair)
GZ34 Chinese 7.40
KT88 Chinese tested 12.50
You may deduct 33,3% discount for We manufacture sockets in the UK for use with DA100, 4212E, F2A,
one order totalling £600.00 GBP or more EL156, ML4, PX25, etc. Please ask for our catalogue for full details.

All items in stock at the time of going to press. Prices in GB Pounds and subject to fluctuation: please check before placing your order.
Please ask for our free 60 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.
3,000 OTHER TYPES OF VALVES IN STOCK! PLEASE INQUIRE FOR ANY TYPE NOT LISTED.

‘ 1E GILLMANS TRADING ESTATE
BILLINGTON BILLINGSHURST
' TEL: (0)1403 784961 FAX: (0)1403 783519

VISITORS STRICTLY BY APPOINTMENT PLEASE




KEF K90 KIT LOUDSPEAKERS

The Cabinet

Internal Port Di t Internal Port Leagth
KEFkit 30 65 mm 125 mm

CABINET PLANS FOR KEFkit 30 (All dimensions in milimetres)
210 : . 202

185

185

844

Internal volume

MF = 9Qlitres

LF = 26 htres
The cabinet is a fairly straight-forward KEF Audio
affair. Up top, a 9 litre sealed enclosure Tovil, Maidstone,
is used for the Uni-Q midrange and Kent ME IS5 6QP

treble driver. The cabinet damping and Tel: 01622 672261
internal wadding are important here,

preventing reflections from the rear of Prices from Wilmslow Audio

the cabinet coming back through the Tel: 01565 650605

driver which can produce a clattery

sound. The bass chamber is a 26 litre Kit 90

box, reflex loaded to give deep and KEF units+x-over £370.00
efficient bass. complete kit £460.00

'World Radio Histol
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DIY LOUDSPEAKER UPGRADE

Upgrading Your
Loudspeakers the

Want to upgrade your loudspeakers

without shelling out for a new pair?

Dominic Baker offers some words of advice.

he early stage of the DIY hi-fi bug

normally begins with loudspeaker

tweaking. Whether it's splitting a
crossover for bi-wiring or building an
existing ‘speaker into cabinets you
designed yourself, loudspezkers seem to
have a strong appeal. | suppose it’s
because from the outside they appear
simpler. There are relatively few
components compared to an amplifier
for example, and the drivers move as
you play music, giving you a ‘feel’ for the
way they work.

One area we consistently get asked
about is upgrading the components in a
loudspeaker’s crossover. Cemmercial
constraints normally mear: that your
£500 loudspeakers will come with cheap
reversible electrolytic capacitors and
ferrite core inductors witn spindly wire
soldered to a circuit board. Just hard
wiring the existing components and
upgrading the internal wiring to a good
quality ‘speaker cable will bring a
discernible difference. But while you're
there it's tempting to replace the
components themselves.

Rememoer though, especially in
more up-market designs, that the
components in a crossover will have
been carefully chosen and balanced.
Putting a higher grade capacitor in may
unbalance the sound because its
electrical characteristics or sonic
signature are different. I'd recommend
to anyone wishing to experiment that
they hard wire the upgraded crossover
using high quality wire and silver solder
and then listen to the difference
between the standard and the upgraded
version. If it's worse, then you still have
a route back.

AUGUST (996

INDUCTORS

Inductors can be replaced fairly easily.
Air core inducters are superior to the
ferrite cored ones normally supplied.
Ferrite cores can saturate if they are not
large enough, causing a fall in impedance
which may overioad your amplifier.
Some exhibit hysteresis and the core
itself can vibrate causing signal
distortion. For large values of inductor.
like those in the bass crossover section
of a three way design where an air core
is impractical due to its size and the
amount of wire needed, use a laminated
core inductor arounc 0.5-1" thick.
Everywhere else an air core type should
be used.

When you replace the inductors in a
loudspeaker’s crosscver, there are two
important figures you need to know;
inductance and resistance. The
inductance will be expressed in
milliHenries (typically between 0.ImH
and |0mH), and is the part that
determines the crossover frequency.
The resistance in ohms (typically 0.1€2 to
3Q), is also very important. If the
upgraded inductor has a different
resistance (DCR) it will exhibit a
different insertion loss and, especially,
different resonant Q. unbalancing the
crossover. Air core inductors have a
higher resistance for a given wire gauge
because more turns of wire are needed
to achieve a specific inductance. Thicker
wire will reduce the resistance.

CAPACITORS

Capacitors are a litzle more difficult. I've
swapped a 4pF Alcab reversible
electrolytic for a 4uF Solen
polypropylene and watched the

1Y Way

crossover point and signal level change
considerably on our FFT Spectrum
Analyser. Without this kind of test
equipment you are shooting in the dark.

I assembled a group of capacitors for
listening, spanning |-12uF, typically used
in midrange/treble sections where the
differences are most noticeable. When
you design a loudspeaker, the effect of
the capacitor’s electrical and sonic
character can be designed in. But to keep
things simple here, | decided to use them
purely as upgrades to existing designs.

One of the problems with this is that
the better capacitors havz a lower
Equivalent Series Resistance (ESR) and so
allow more signal to pass. Putting a lower
ESR capacitor in the treble section of a
crossover will make the ioudspeaker
brighter. To keep this effect to a
minimum during comparison, the
capacitors were used in the midrange
and treble sections of a three way design,
so both sections should stay aligned.

The loudspeaker was a prototype
design using a Focal Audiom 7K midrange
driver and Focal T120K tweeter on an
open baffle. These are very good quality
drivers with a high sensitivity of 97dB and
a very detailed, transparent sound. They
also share the same core material so
tonal variations are mimimised. They
highlighted the differences between
capacitors quite strongly and proved an
ideal tool for this test. Using silver
soldered gold-plated croc. clips, | was
able to swap capacitors over quickly and
listen to the results. All are film type
capacitors apart from the Alcap, which is
a reversible electrolytic, and they were
all left for an hour or two running a pink
noise test signal to bed them in.

HI-FI WORLD SUPPLEMENT



DIY LOUDSPEAKER UPGRADE

ALCAP ELECTROLYTIC

It would be easy to label electrolytic
capacitors ‘bad’ and film types ‘good’,
but that would be to misrepresent their
qualities. The Alcaps actually sounded
very good - they were soft and musical
in a very inoffensive manner. I've heard
cheap non-audio grade polyesters and
polyprops sound gritty and harsh, so the
Alcaps certainly show them a thing or
two.

Ultimately they don't have the fine
detail or transient attack of the others in
this test, but alongside the Solens are
top for value. If you're finding the treble
in your ‘speakers a bit relentless, and
they're using a film capacitor, it could
well be worth changing to an Alcap to
temper the sharpness and produce a
more listenable balance.

¥

SOLEN

Alzhough the cheapest film capacitor |
auditioned, the Solen polypropylenes
have a very good sound indeed. With a
slightly more forward balance than the
Supersound capacitors, they could
become a little hard in some
applications, but they are certainly
demiled and very clean sounding.

If you are worried about the
hardness but like their price tag, a good
idez is to parallel them with an Alcap to
get the value you want. This seems to
work very well, the softness of the
Alcap balancing the forward nature of
the Solen without seeming tc lose any
detail in the process.

Hi-FI WORLD SUPPLEMENT

ANSAR SUPERSOUND

The ‘Supersound’ capacitors are made
by Ansar and can be bought from
various suppliers who put their own
name on them. These came from RATA,
but Cricklewood Electronics, Audiokits
and a few others all have their own
versions.

Their sound is, in essence. very
similar to the Solens. A forward balance
coupled to a clean and detailed delivery
makes for an impressively dynamic
sound with fast attack on transients.
They weren't quite as hard as the Solens
can be and were better damped in the
treble, giving slightly better focus.

KIMBERCAP

The Kimbercaps were hardest to place
in this group. Some aspects of their
sound were very good indeed:; a pleasant
richness compared to the dryer and
more analytical Supersounds for

example. But with it there is a slightly
duller tonal quality. This makes them a
good match for sharp sounding metal
dome tweeters, which can have a
brighter tone than is strictly accurate.
Here they will soften the sharpness
without compromising detail.

Kimber mark the inner and outer
foils of their capacitors, so make sure
you get them the right way around.
Although there was only a slight
difference, they did sound a little more
open when used the way Kimber
recommend.

HOVLAND MUSICAP

Most expensive in this test, the
Hovlands are also the biggest. a good
sign. A reliable rule of thumb to follow is
the bigger the can size for a given value,
the better they seem to sound. Where
the Kimbercaps were only a small jump
up from the Solen and Supersound
capacitors, the Hovland Musicaps took a
clear step forwards.

Like the Solens they can sound a
little forward, probably a result of their
very low ESR. But the extra ambience
combined with a very clean treble
delivery that seemed far less prone to
ringing or sibilance than the other types
does make them really quite special. You
don't half pay for it though @

PRICE COMPARISON TABLE (£)

IuF 2uF

Alcap 50V n/a 0.35
Solen 1.40 1.47
2.08 2.46
6.76 7.94
1393 1893

RATA Supersound
Kimbercap 200V

Hovland Musicap

4uF
0.39
1.69
3.00
11.27

25.50

6uF
0.42
1.99
3.63
14.83
32.20

8uF
0.46
2.45
5.65
19.13
36.89

10uF
0.49
265 295
529 557
30.29 n/a
39.74 n/a

12uF
0.51

Prices are for the closest value available in the range to those shown (e.g. there is
no 2uF RATA Supersound, only a 2.2pF). The Alcap |00V range costs roughly

twice the price of the 50V types.
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WATFORD VALVES

3 RYALL CLOSE

PHONE
BRICKET WOOD 01923 893270
ST ALBANS FAX

HERTS AL2 3TS 01923 679207

Specialists in new old stock and current production valves.
Sole UK distributor of Harma Diamond range, selected for
their superior performance.

HUYUCURRENT SUPER DEALS!!!
SOVTEK EccC8312AX7WXT audio £2.77

SOVTEK EL34G free matching £4.90
MULLARD EccCs81/Cv4024 £4.50
G.E. ECC82/12AU7A £3.00
PHILIPS Ecc83/12AX7WA £5.11
BRIMAR EcCCs8 £4.00
SYLVANIA 6L6WGB £7.50
PHILIPS 6922 £4.00
............. and many more.............

no minimum order requirements

Huge range held. All valves are new, boxed and guaranteed.
Prices are plus VAT and carriage. For free price list and
specialist advice call or fax Derek Rocco, Watford Valves.

coming July, 1996:

Liberty Audiosuite v.QQ

Versatile, sophisticated, and cost-effective FFT,
MLS, Sinewave, RTA and distortion analyzer
system for Engineering and Production Control.

Now with

* Automatic adjustments: input sensitivity,
display gain and scale, anechoic windowing

* Pass/Fail testing for production

* RTA with A,B,C weighting and math

* Frequency response math and editing

* File save, retrieve and ASCIl export for
compatibility with CAE/CAD/simulation
packages

* Powerful programmable script interpreter

* Comprehensive feature rich system, now adds
built-in Easy Scripts for extremely simple
operation

* Plus all the powerful features of LAUD v1!/!

System with Software, Calibrated Mic, Preamp,
Probes, and DSP ISA card £630.00
Upgrades from version 1 £85.00

call or fax for FREE DEMO DISK

Tony Seaford
MARTON MUSIC
phone / fax 01282-773198

HOVLAND e MusiCap®

new distribution for Europe
IMmPROVE YOUR IMAGE

The Hovland "sound” is fast, tight, dynamic, dramatic
and clean. Non of the over bright aggressive treble of
most polypropylenes, and non of the soggy bass or
lumpy sonic characteristics of most plastic film caps.

Coupling Caps

1t09 10+
value voltage uk retail uk retail
uF inc vat Inc vat
0010 1600 £834 £7.09
0.10 400 £7.15 £6.08
010 600 £9.54 £8 11
0.22 400 £9.69 £824
0.47 400 £10.32 £8.77
0.47 600 £17.71 £1505
20 400 £2315 £19.68
Speaker Caps
1to 9 10+

value voitage uk retail uk retall
uF inc vat inc vat
1.0 100 £13.93 £11.84
15 100 £16.63 £14.13
18 100 £17.03 £1447
20 100 £18.93 £16.09
22 100 £1963 £1668
27 100 £20.13 £17.11
7 200 £25.93 £22.04
30 100 £26.33 £22 38
30 200 £2073 £17.62
33 100 £23.10 £1963
40 100 £25 50 £21.67
50 100 £28 54 £24.25
60 100 £32 20 £27.37
70 100 £34 07 £28.96
80 100 £36 89 £31.36
90 100 £3974 £33.78
100 100 £3974 £3378

OEM, TRADE ANO RETAIL ENQUIRIES WELCOME

Ben-Dor, Lumb Carr Rd, Holcombe, Bury, Lancs, BL8 4M, England.
Tel/Fax: + 44 (0)170b 823026
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TheVintage AudiOCo.

VALVES

WE HAVE AQUIRED A
LARGE INVENTORY
OF VALVES.

CALL US WITH YOUR
REQUIREMENTS
WE CAN SUPPLY MOST
TYPES FROM STOCK AT
SENSIBLE PRICES

Call or Fax us on (01734) 451737

Vintage Audio
850 Oxford Road, Reading, Berks.

HI-FI WORLD SUPPLEMENT



AUDIOCAD PRO

AUDIOCAD PRO

PART 2

Dominic Baker continues his look at

AudioCad Pro, an advanced loudspeaker

modelling package for IBM PC compatibles

suitable for professionals and enthusiasts.

n the last supplement | gave a

general overview of AudioCad Pro

and its features. It is an extremely
comprehensive package, offering a wide
range of features to the budding
designer. Now, Part 2 will show you
AudioCad Pro in action, giving examples
of some of the simulations it can
perform and how you can use them to
help you with your designs.

If you are using AudioCad Pro in
conjunction with a computer based
measurement package, such as IMP or
MLSSA, it will use the measured data
you input to perform the simulations.
Here, AudioCad is at its most powerful,
using real figures to generate the
results. If you do not have access to
measuring equipment, AudioCad will
simulate the loudspeaker from basic
Thiele-Small parameters. However, this
is no different from any other simutation
package, so we'li concentrate here on
its use with a measurement system.

Using the Import command, the
frequency response, phase and
impedance data can be fed into the
package. It is best to give the files the
same name, with a different suffix for
each measurement, eg. HM210Z0.AMP,
HM210Z0.IMP, HM20Z0.PHA etc so
that they can all be imported at the
same time. Once the data is loaded use
Calculate Parameters to check whether
the Thiele-Small parameters are
plausible.

Next, you can use AudioCad to
calculate Le, the voice coil inductance,
for use later on in the crossover design.

HI-FI WORLD SUPPLEMENT

Click the mouse on
the point in the
impedance curve
where you intend to
place the crossover
point. Also from the
impedance curve,
Calculate Q will
instruct AudioCad to
calculate fs (resonant
frequency), Qms,
Qes and Qts
(mechanical,
electrical and total Q
factors for the
driver).

Already you can

} AudioCad Pro

A Computer Aidcd
Loudspeaker Design Software
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Electrical and acoustic phase, frequency response and impedance plots supplied by a

computer based measurement package can be imported and used by AudioCad for

accurate simulation.
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FOXELL & JAMES

*WOOD FINISHES*PAINTS*RESTORATION PRODUCTS*

WE SUPPLY A WIDE RANGE OF DECORATIVE
AND PROTECTIVE PRODUCTS.COMBINED
WITH A COMPREHENSIVE SELECTION OF

WOOD FINISHES INCLUDING STAINS,
LACQUERS, VARNISHES, FRENCH POLISHES
AND WAXES. OUR STAFF ARE ABLE TO GIVE

PRACTICAL ADVICE ON THE USE OF

MATERIALS.

FOXELL & JAMES LIMITED
57 FARRINGDON ROAD
LONDON ECIM 3JB

TEL: 0171 405 0152 or 0171 405 2487
FAX: 0171 405 3631

N ities - he Or| | Turnt ialist
Connoisseur P&P
BD1/2 Drive Belt 10.25 1.85
BD1/2 Motor Suspension kit 13.95 245
SAU.2 Headshell 16.75 2.55
SAU.2 Connecting lead 15.95 3.55
Garrard Standard Models
Wired amm tubes from 12.75 2:55
Cartridge carriers (sliders) 10.25 1.85
Idler Wheets 9.85 2.25
I . A
Original Thrust pad assembty 10.25 2.25
Original Idier tension spring 2.95 1.85
Original Speed control disc - 401 13.75 2.20
Xeroxcopy Owners Manual 301 incl. full size
mounting template 7.85 1.85
Xeroxcopy Owners Manual 401 incl. full size
mounting template 570 1.85
Replacement Intermediate drive wheel 19.95 2.85
Replacement 301 control knobs
On-Off/Speed select pair 20.25 2.55
Replacement 301 suppressor unit 5.65 225
Replacement 301 motor pulley
(-2%), (-1%),(Std), (+1%) each 12.65 2.25
Replacement 301 Chrome plated mounting
bolts set4.70 225
Recommended Lubrication set -
. early 301/standard 301/401 - please specify 5.60 1.85
Goldring/Lenco
Idler wheel (lock-nut or clip fixing) 19.95 2.85
Arm Pivot bearings with instructions 8.25 1.85
Spindle/Main bearing assembly complete 24 85 3.85
Headshells from 21.95 2.55
Instruction books from 4.20 1.85
Thorens
ID.124 series
Idler-whee! - original 27.50 2.85
Idler wheel - our redesigned replacement 15.35 2.55
Drive belt 1585 1.85
Chassis spring suspension
(replaces “mushrooms') 13.85 2.55
150/160 series
Drive belt 10.25 1.85
Suspension springs (-1%), (Std),(+1%) set 11.85 2.55
Suspension bushes set 12.50 2.25
Amboards for most models from 16.90 2.55
Cecil Watts Dustbugs/Parastats/ (spares incl. Preener wicks)
Cantridges and styli for 788 & Mono LPs in addition to current Sterec LP
TECHNICAL & GENERAL PO Box 53, Crowborough,
E.Sussex. TN6 2BY Tel:- 01892 654534

Hi-Fi Worldreaders at a 10%o discount.

Normal Price: £99.00 (inc VAT] + £5.00 P&P

Special Price: £89.00 (inc VAT) + £5.00 P&P

The AudioCad Pro advanced loudspeaker simulation
package for PC featured in this supplement is

available to

"I
1

AudioCad Pro may be ordered by post, fax
or telephone and cJ:Jayrhem: is welcome
by cheque, bank raft, postal orders,
Mastercard or Visa. Additionally, Official
Orders are welcome from schools, colleges,
government departments etc.

E B.K. ELECTRONICS __VSA

Units 1,3 & S Comet Way
Southend-On-Sea Essex SS2 6TR
Tel: 01702-527572 Fax:01702-42024
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Seas Loudspeakers
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Seas P21REX

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

U.K. Trade Distribution:

Radio Components Ltd., 428 Whippendell Road,
Watford, Herts.
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3 AUDIOCAD PRO

start to see the power of AudioCad. All
of the data you will use later to
optimise and simulate a design is
generated from real measurements on
the actual driver you will be using.
There will often be notable differences
between the manufacturer’s supplied
data and what you actually measure
yourself. Loudspeaker parameters can
vary from batch to batch, and there is a
tolerance range within each batch too.
So the supplied data is often a best case
situation, not a real one.

Simulating the enclosure is now as
straight forward as with any other
computer based package, except that it
should be far more accurate because
you are using real measured data.

Next you can start to design the
crossover. After selecting the cut-off
frequency, roll-off rate and network
characteristic (Butterworth, Bessel, etc)
the author recommends equalising the
impedance curve. If you are using
AudioCad Pro in conjunction with a

measurement system, I'd recommend
optimising the crossover using the
latter. Often there is no need for
impedance compensation - with careful
choice of crossover slope and roll-off
point you can achieve a smooth enough
impedance curve in most cases.

The compensation will give a very
flat impedance curve though, allowing
you to view the driver as an 8C2 resistor
rather than a reactive device which
makes crossover calculations easier.
This is basically how AudioCad Pro’s
crossover designer works; the
impedance is first equalised to make
calculation simpler and more accurate.

Attenuation can also be specified in
dB, for when you want to match a
tweeter with a less sensitive woofer.
AudioCad Pro will calculate appropriate
values for an L-pad attenuator that
won’t affect impedance.

Once all of the decisions have been
made, you can begin the optimisation
process. AudioCad Pro will optimise

art-Preeverst $8.8 Wp

the impedance for an individual driver
or a complete system, and likewise with
the amplitude response. It is fast and
easy to use, but does require some
knowledge of crossover electronics and
how they work so that you fully
understand the process and can make
sensible decisions. Netcalc is an ideal
package for gaining this experience
without having to build numerous
designs. It is affordable and very user
friendly, enabling even novice
constructors to get a firm grasp on
crossover design within a few days.
AudioCad Pro really is one of the
most complete packages I've come
across. From one disc it does what you
would normally need two or three less
comprehensive packages to achieve,
making it fine value in my opinion too.
For professionals and enthusiasts alike,
it's a very valuable design tool indeed.

AudioCad Pro is available from Old Colony
Sound Lab., USA. Tel: (603) 924 9464

BndeProvonal 139.9 me

848 881

34 63¢p08

On3 iﬂn“

i

HI-FI WORLD SUPPLEMENT

'World Radio Histo!

AUGUST 1996 m



THE Service Specialists

From Classic Valve to Digital LaserDisc...
You supply the Problem, We supply the Solution!

QUAD » GRANT  LEAK « RCA « REVOX « ALTOBASS * RADFORD
PIONEER ¢ LUMLEY = TEAC » YAMAHA = AVANTIC etc.

For over 20 years we have provided un-matched technical services to
Enthusiast and Pro. alike. We've satisfied customers at all points of the
compass - even in Australia!

What makes us so popular? Simply, we’re the best!

RESTORATION. Messrs, Leak, Walker, Radford et al. got it right!
Yesteryear's great designs are, in the main, fine. They certainly don’t need
converting into something else, which seems to be a current trend. We will
carefully restore your classic using modern high-quality components; this
alone frequently improves the sound quality enormously. We will not,
though, alter the original design in an attempt to “improve” it. Enjoy owning
and listening to a Classic... not a latterday fad.

REPAIR/CALIBRATION.  Even the finest equipment's will suffer an
occasional breakdown and need meticulous repair, calibration and
alignment. The only standards we recognise and work to are Manufacturers
Original. Our Test & Measurement facilities are probably the best in this
sector of the Industry... and we know how to use them!

KIT-BUILDING. There are numerous kits around nowadays. They all
require skill/experience to build satisfactorily and, in the case of valve
equipment, safely. Some designs are good, others ....well, let's just say
their ‘designers’ would benefit from a sojourn on that celebrated desert
istand with only Terman and Langford-Smith for company!

Whichever kit you choose, though, it will benefit from a professional
build. We will build it, de-bug it and give you a set of Final Test figures
from your sample.

KIT-RESCUE. in trouble? It won't work? Nil desperandum. Contact us
about a rescue/re-furbish.

For more details of our comprehensive services, ‘phone or fax:-
(0113) 244 0378
AUDIO LABORATORIES (LEEDS)

Riverside Audio

18, Riverside, Cambridge CBS 8HL. Telephone/FAX: (01223) 512253

Our aim at Riverside Audio is to enable the
home constructor to buiki valve amplifiers which
combine superb sound quality with the

lessional finish of the best high-end products
- at a low price. Our and conservative
designs ensure that you get long and troubte
free service from your amplifier. We offer our
ampiifiers in various forms, from dircuit designs,
through printed circuit boards, to full kits and
even fully assembled ampiifiers for those who
cannot watt to listen to them.

The Riverside 404Q is our integrated
amplffier. It features dual mono construction and
has five line levet inputs and both 4Q and 8Q
outputs. The output stage is configured in the
dassic Mclntosh connection, which gives stable,
wide-band operation even with difficuit

loads. The stainless steel chassis
and transformer cover are hand polished to a
mirror finish, and come with a semi-matt black
valve cover. 4xEL34, 4xECC83, 2xECC82. A full
description, including circuit diagram, ig%en in
the 4040 reference manual, £6.50. Kit , fully
assembled £995,

Technical specification: dual mono
construction, 40W/channel, 12Hz to 25kHz
power bandwidth, distortion <0.1%, five line level
nputs. tape output, 2307240V mains input.

Stereo amplifier circuit board : board only
£49.50; component pack {including valve
bases), add £63; populated board £125; full
valve set, add £45. Power supply board : board
only £20.50; component pack, add £44,
populated board £66. Input board : board only
£15.50; component pack, add £16; populated
board £33.

The output transformers are configured for
the Mclntosh connection and have excellent low
frequency response and a primary reflected
impedance of 3800Q. Full connection
instructions provided. Price £70. The mains
transformer is wound for dual mono
construction, as this gives superior isolation
between channels which sharpens imaging and
eliminates inter-channel ground loops in the
amplifier. Primary 0-230-240V. Secondaries
2x295V@0.25A (0.4A int.), 2x70V@30mA,
236.3V@5A. Price £60. Other pnmary voitages
can be supplied to special . Data sheets
giving connection diagrams, specifications, as
wel as crcuits for using each transformer, £2.50
each.

The chassis. comprising main chassis and
transformer cover, is hand polished, welded
1/16" stainless steel - NC machine tooled for a
perfect fit and clean finish. Each kit also includes
a mesh valve cover and baseplate, finished in

semi matt black. Price £310. Aiso available in
mikd steel finished in black, £195. For those who
wish to use one of these high quality chassis for
their own projects, details of the chassis are
given in the 4040 reference manual, £6.50.

Connector kit: twelve gold plated phono
connectors. two sets of loudspeaker temminals,
an IEC mains socket with integral fuse and
switch, and an IEC mains lead with fitted 13A
plug. 2561.50. Cable kit: all cables requrred for the
4040,

The Riverside P2 preamplifier is
designed to partner the Riverside 4040 for those
who enjoy the vinyl sound. Equalization is

for moving magnet output to line level.

P2 features a high accuracy feedback RIAA
equalization circuit, ensuring a natural tonaiity, a
regulated high vottage suppz channel and
cathode follower outputs. 3xd , 1XECCS81,
2xECF80. Full details and circuit diagram in the
P2 reference manual, £6.50. Kit £225, fuily
assembied £275.

Technical specification: 47k input
impedance, 1k{2 impedance output for driving

Stereo circuit board: board only £25; cm?onem
pack, add £37.50; populated board £70; full
valve set £20.

The mains transformer is wound for dual
mono construction and is toroidal for low
flux. Primary 0-230-240V. Secondaries
2x295V@20mA, 2x6.3V@0.45A, 16V@1A.
Price £30. Other primary voltages can be
supplied to special order. These transformers
are also suitable for power supplies in
preampifiers and other line level valve drcuits -

cover) is made from mild stesl. Each kit comes
complete with a mesh valve cover and
baseplate, finished in black, Price £110. For
those who wish to use a high quality chassis for
their own projects, details of the chassis are
given in the P2 manual, £6.50.

Connector kit: four gold plated phono
connectors, IEC mains with integral fuse
and switch, and IEC mains lead with fitted 13 A
plug, £15.

We nonmally ship within thvee working days.
1f we do not have the item in stock we will advise
you of expected delivery and confirm before
despatch. P&P (in UK): £2 for each part of £40,
maximum of £10; manuals free of charge.
Assembled units despatched by courier free;
courief service on other items £10.

Write, phone or FAX for a catalogue sheet
of the full range of Riverside products.

SonicLink VIOLET Interconnect

show deteriorating performance.

achieving sound quality unequalled at their price.

Tel; +44-332-361390

SonicLink

Makes the World’s Finest HiFi Cables From the Highest Quality Materials

SonicLink’s exclusive innovative Conductor Technology, coupled with low loss PTFE insulation brings you superb clarity,
dynamics, ambience, rhythmic flow and imagery - and maintains its outstanding performance over widely different hifi systems.

SonicLink AERO SPACE TECHNOLOGY Loudspeaker Cables
The Leading Edge in Technology
The Leading Edge and Decay of Musical Notes

SonicLink AERO SPACE TECHNOLOGY Loudspeaker Cables use ultra low loss insulation material
(dielectric loss 0.0003) developed to work reliably in aerospace applications where other leading technologies

Compared to cables insulated with PVC (dielectric loss 0.08) they show superior clarity and dynamics

SonicLink AERO SPACE TECHNOLOGY Loudspeaker Cable AST50
SonicLink AERO SPACE TECHNOLOGY Loudspeaker Cable AST 150
SonicLink AERO SPACE TECHNOLOGY BiWire Loudspeaker Cable AST75x2
SonicLink AERO SPACE TECHNOLOGY BiWire Loudspeaker Cable AST | 50x2

SoniclLink
The Derwent Business Centre, Clarke Street, Derby, DEI 2BU
Fax; +44-1332-298836

£1.95/m
£3.95/m
£4.95/m
£7.95/m
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A i BOOK REVIEW

ELECTRONICS
CONSTRUCTORS

GUIDE

by Paul Cuthbertson

Haider Bahrani gets
organised with Paul
Cuthbertson’s
Electronics

Constructors Guide.

he Electronics
Constructors Guide is a
book for the amateur

and professional alike. The first
three chapters dedicate
themselves to the organisation
and documentation of the
design and construction
process. Whether it’s a home

BLECTRONICS

Constructors Guide

DIY project or a
manufacturer’s prototype, the
principles are the same.

The emphasis here is on =
the preparation necessary
before diving into the construction
phase of any electronics project, turning
the whole escapade into one that is
planned as strategically as a Napoleonic
battle. Documentation is also
encouraged throughout both (or either)
the design and construction processes,
with more than one or two tips given
on how to go about it.

Some will consider this a guide on
how to suck eggs. In essence this is
true, but many of these procedures are
all too often neglected by the pros, and
not encouraged in amateur fields. In
fact, | would recommend this book for
the first three chapters alone. The
author is clearly speaking (or writing)
with the mind of an engineer rather
than a technician, encouraging
methodical and modular construction
patterns with a balance between

HI-Fl WORLD SUPPLEMENT

effective and efficient design. The book
appears to be pouring scorn over
anyone who considers diving for the
soldering iron and strip board as the
first step on any project.

The following two chapters give a
run through the necessary, or in certain
cases not so necessary, tools with some
design ideas thrown in tor good
measure. | say some, but Paul
Cuthbertson has really spilled his
thoughts out onto a banquet serving
dish here. For someone who needs to
learn a lot of basics quickly, or who has
forgotten for that matter, there’s a lot
of detail covered in these pages. Anyone
scared of a bit of maths should fear not,
because what little maths there is, is
presented clearly and thoughtfully.

Chapter six is where things really do

start to get interesting, particularly for
someone taking their first step into the
electronics mine field. This chapter
delves into the world of components.
By these | mean resistors, capacitors,
transistors, etc. Steering well away from
the ideal world, the book tries to give
an insight into how both passive and
active components work, again without
blinding the reader with mathematics.

The follow up chapter is a thorough
going over of some design examples.
The first and the simplest of these is an
LED driving circuit. Despite its
simplicity, it is perhaps one of the best
introductions to electronic circuitry 've
read. The author really cuts down to
the bone on this one, explaining all the
nitty gritties. The examples increase in
complexity, culminating in a power
supply design, the description of which
I'm sure most will feel quite comfortable
following.

The warning lights are bright red in
chapter eight. Problems in electronic
circuitry, more often than not, are
associated with the power supply,
earthing or noise injection into the
circuit. Earth loops are a typical pain in
the electronics constructor’s neck, as
are noisy supply lines and spaghetti
wiring. Reading this chapter won’t make
all these problems go away, but it will at
least give you some idea as to what they
are when they rear their ugly heads.

Chapter nine changes the tack of the
book, aiming now more at the
prospective manufacturer than the
hobbyist. Build quality and ease of
assembly should both be concerns for
the amateur constructor, but the
coverage in this chapter goes far
beyond. This and the next three
sections focus on product construction
and prototyping on a serious level. Just
skimming over these chapters gives a
very good insight into how product
development should be done. There’s
even a chapter (No. |3) called ‘Going
Into Production,” which is the finalé and
goes as far as financing.

The Electronics Constructors
Guide, despite its more professional
inclinations, is one book | would
definitely recommend to the hobbyist. It
should also be a must for all students.
Essential reading @

Price £25, available from Butterworth-
Heinemann, Tel: 01865 310366
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Falcon Acoustics Ltd
/ New Audioc Amateur reprint;published on CDROM of

tncorporating Felcon Electronics Falcon Components
Radiotron Designer's Handbook by Langford-Smith.

AUDIO —— LLINKS

New and updated FOCAL 'State of the Art’ Kit Designs.
FOCAL ’In-car’ & JMLab Speaker Systems.

Increased range of SOLEN 400v & 630v Polypropylene capacitors.
DRIVE UNITS: by FOCAL, and a pick of the best from other manufacturers.
CROSSOVER NETWORKS - Active & Passive, Components, Accessories,

Large range of Capacitors: + Falcon Custom-wound Inductors.
AUDIO AMATEUR PUBLICATIONS

| 4 1 Loudspeaker Design Cookbook 5, Recipes Cookbook, Mullard Valve Circuit, plus lots more in PL
a o Y Back year sets of Speaker Builder, Audio Amateur & Glass Audio, plus the Audio Anthology Set.
» . COMPUTER PROGRAMS
Large selection of Programs available from the very comprehensive Liberty AudloSutte test program

via AIRR and LoudSpeaker Ver.6, BassBox 5.1, to the basic Bullock/White Boxresponse.
Also the IMP FFT Test Kit, the Mitey Mic Kit and Mic/Preamp kit for Audlosulte or AIRR

SPECIALIST COMPONENTS e S LR
OrwiCl oad, , Norwich, Norfolk. el
AT REALISTIC PRICES

RESTORATION OF CLASSIC EQUIPMENT

Electronics engineer (Degree/MAES) with over 40 years
experience and specialist knowledge of Quad, Radford,
Leak, Rogers and Amstrong, etc. Extensive facilities
enable original standards with detailed reports of work
carried out. Apparatus is demonstrated prior to clients
departure. Available 7 days a week. Valve testing a
speciality.

TEL/ FAX'01724 870432 Circuit Data of Classic Equipment on offer...

7 Fairmont Crescent, Scunthorpe, PLEASE ENQUIRE
North Lincolnshire DN16 IEL Electronics Engineer and Consultant
| Tel: 0181 504 5467 Woodford, Essex

£2.00A.COPY

SPEAKER KITS FROM IPL ACOUSTICS

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

S5TL FIVE M3TL A2 H.D.A. S3TLM METAL
TRANSMISSION LINE TRANSMISSION LINE  AEROGEL KIT TRANSMISSION LINE
TRANSMISSION

LINE KITS

TRANSMISSION LINE
PLUSKIT ............£331.00 PLUS KITS .......£166.00 - PLUS KITS ......£166.00 PLUS KIT .....£185.00  PLUSKIT ....£220.50
TOTALKIT oo £446.00  cooooceocveeremneeneneceeines o £331 TOTALKIT ....... £225.00 TOTALKIT ...£250.00 TOTALKIT....£299.50

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: 01 373 823333
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Valve Amplifiers

VALVE

Morgan Jones '

AMPLIFIERS

by Morgan Jones

A comprehensive introduction, reviewed by Andy Grove

alve Amplifiers by Morgan fones

is a comprehensive introduction

to valve audio electronics. The
opening chapter covers the essential
electrical and electronic principles,
beginning with the electron and rapidly
progressing to the concept of charge
and thence to current, voltage and so
on. There is also an introduction to
equivalent circuits, Thevenin’s theorem
and Kirchoff's laws and even feedback
and the operational amplifier.
Surprisingly this chapter also introduces
the transistor and uses it to
demonstrate transconductance and
amplification.

Simple valve stages and their

mechanics are explained in Chapter
Two, with load lines and theoretical

HI-FI WORLD SUPPLEMENT

analyses; here we meet the triode, the
pentode, the cathode follower 2nd most
of the other valve building blocks. Some
of the more exotic stages, such as the
mu-follower and White cathode
follower, will be new to those used to
the MuMard 5-20. The valve’s
characteristics as a real world device are
clearly shown: for example the
distortion caused by nonlinearity can be
seen in the example load lines.

Chapter Three is all about passive
components, real life components, the
capacitors, resistors, inductors, and of
course transformers, which make up
most of an amp’s guts. Component
choice is important for sound quality and
here is a rational explanation of some of
the physical problems inherent in today’s

BOOK REVIEW

bits. Capacitor losses and microphony
together with the problems inherent in
practical inductors are explained.

Power supplies are covered in
Chapter Four, starting with rectification
and progressing to choke input filters
and on to solid state and valve
regulators. There are good tips on the
use of IC regulators and some example
circuits for HT and LT supplies using
them. The importance of good PSU
design for sound quality is always
emphasised.

Next, the power amplifier and the
problems to be overcome are
introduced. The different classes and
modes of operation from the Class A
single-ended stage through to the
various push-pull topologies are
discussed. The logical procedures for
choosing the output valves and
transformer, driver stage and so on are
covered both separately and in the form
of classic amp circuits such as the 5-20
and Quad II. Possible pitfalls like
amplifier stability are looked at from a
practical, rule of thumb viewpoint, and
the author also makes some interesting
observations on commonly used building
blocks and suggests improvements.

Pre-amplifiers are covered in the
following chapter, which takes the
reader from the line stage and on into
the depths of RIAA equalisation. Signal
switching and volume controls are dealt
with in some detail, with a listing for a
program which works out the resistor
values for stepped attenuators. Noise
and hum are considered as is the effect
of stray capacitances on the EQ network
- again a BASIC listing is given to aid
calculation.

The final chapter gives very useful
advice on constructing amplifiers, the
tools necessary, chassis layout and so
on. There is also some safety advice on
avoiding nasty accidents while
experimenting.

This is the first edition of the book,
so it would be prudent to double check
the information contained against other
references such as the Radio Designer’s
Handbook.

Overall this book is an excellent
introduction to valve amp design. It gives
an insight into how they work and
educates the reader. The writing style is
practical and easy to follow. @

Available from Newnes, price £25
Tel: 01865 310366
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LANGREX SUPPLIES LTD

DISTRIBUTORS OF ELECTRONIC VALVES,

TUBES AND SEMI-CONDUCTORS AND 1.C.S.

PHONE 1 MAYO ROAD * CROYDON  SURREY CRO 2QP EAX

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.

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

Many other
STANDARD TYPES

ECCS88 MULLARD ........... 6.00
ECHS1 MULLARD ......... . .6.00
ECLS2 MULLARD ........... 3.50
EL33 MULLARD .......... 10.00
EL84 MULLARD ........... 7.50
GZ32 MULLARD ........... 8.50
GZ33/37 MULLARD ........... 6.00
GZ34 MULLARD .......... 15.00
3A/16TM STC ..........cvvenn 22.50
524G BRIMAR ............. 5.00
6SL7GT BRIMAR ............. 4.50
6SN7GT BRIMAR ............. 4.50
6VeGT BRIMAR ............. 4.25
12E1 STC ....ccivinennne. 10.00
13E1 SEC .. R 85.00
W_SA CREDIT CARD MIN ORDER £10.00.
[T e OPEN TO CALLERS MON.-

UK. P&P 1-3 VALVES £2.00, 4-6 VALVES £3.00 ADD 17.5% VAT TO TOTAL INC P+P. O'SEAS P & P PLEASE ENQUIRE

brond§ ovoi_loble. )

SPECIAL QUALITY TYPES
A2900/CV6091 GEC ....civiivinnn 17.50
ES88CC/CV2492 MULLARD .......... 8.50
ESSCC/01/CV2493 MULLARD ......... 10.00
ES88CC SIEMENS ........... 7.50
ECC81/CV4024 MULLARD .......... 6.00
ECC82/CV4003 MULLARD .......... 6.00
ECCS83/CV4004 MULLARD .......... 8.50
ECC83/M8137 MULLARD ......... 10.00
EF86/CV4085 GEC ...iiiiiiivaann 12.00

AMERICAN TYPES
12AX7A GE ....7.00 12BY7A GE ....7.00

5R4GY RCA ...6.00 SY3WGTSYL ...3.50
6B4G WEST 22.00 6FQ7 SYL ...7.50
6L6GC GE ...12.50 6L6WGBSYL ..10.00
6146B GE ...15.00 6550A JAN GE .25.00
7027A GE ...22.00 7581A  SYL ..15.00

FRI. 9AM - 4PM. CLOSED SATURDAY

GO AHEAD

Ask top engineers and music lovers worldwide what
capacitor they choose for their ultimate designs.

—H—e—Y—t—A—N—DB -
MusiCAP®

The most naturally revealing capacitor. Film and foll

polypropylene construction — optimized for fine speakers

and vacuum tube electronics. Precisionmade in the U.S.A.
Values from .01 uF to 10 uf.

Listen and compare for yourssif.

UPGRADE NOW

“If you want see thru high definition detal and
listenabil ty, try the Musicaps Joe Roberts
SOUND PRACTICES, Issue 6

For more information and to purchase, contact these
quality distributors:

« SJS Electroacoustics, England 44-1706-823025

« American Audio Import, Netherlands 31-78-6510667
» Audio Art, Norway 47-37-09-37-20

« The Parts Connection, Canada  800-769-0747

» Anchor Cross Co., Japan 81-3-3203-5606

+ Tang Hill Interational Ltd., 886-2-5813605

» Welborne Labs, USA 303-470-6585

« Michael Percy Audio Products. USA 415-669-7181

OEMs and international distributors may contact
HOVLAND COMPANY at 209-966-4377 Fax 209-966-4632
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HOFROK UK.

PO\M *
VACWM

QUALITY VALVES

FOR ALL DEDICATED
ENTHUSIASTS IN SEARCH OF

PERFECTION
OUR EXTENSIVE RANGE OF VALVES INCLUDE:
6L6WGC 6LEWXT 6550 # FAST FREINDLYSERVICE
EL34G EL34G+ 6CA7 # 24HR DELIVERY
6V6 5Y3 KT88 % NO MiN ORDER
12AX7 12AT7 65N7 # BEST PRICES
EL84M GZ34 65L7 * P&P JUST £1.50
12AU7 5U4G #* VALUE FOR MONEY

PLUS NEW SVETLANA SV6550C

mmmm  ALL ENQUIRIES WELCOME B
— POSTAL ORDER

HOT-ROX U.K.
10 AVONDALE ROAD

CARLTON, NOTTINGHAM, NG4 IAF
TEL/FAX: 0115 9873163 MOBILE: 0468-118375
HOT-ROX U.K. A SOUND INVESTMENT!

QUALITY VALVES
FOR ALL DEDICATED

ENTHUSIASTS IN SEARCH OF
PERFECTION

" OUR EXTENSIVE RANGE OF VALVES INCLUDE:
6L6WGC 6L6WXT 6550 * FAST FREINDLYSERVICE

HOFROK Uik

/powti
VACU=
\_TuBiS

EL34G EL34G+ 6CA7 # 24HR DELIVERY
6V6 5Y3 KT88 # NO MIN ORDER
12AX7 12AT7 6SN7 % BEST PRICES
EL84M QZ34 6SL7 % P&P JUST £1.50
12AU7 504G * VALUE FOR MONEY

PLUS NEW SVETLANA SV6550C
| ALL ENQUIRIES WELCOME E

VISA CHEQUES, VISA
] - POS%\L ORDER -
HOT-ROX U.K.

10 AVONDALE ROAD
CARLTON, NOTTINGHAM, NG4 1AF

TEL/FAX: 0115 9873163 MOBILE: 0468-118375
HOT-ROX U.K. A SOUND INVESTMENT!
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Motional
Feedback

Noel Keywood takes a look at a technique that
Promises to bring us the perfect loudspeaker.
So why hasn’t it done so?

from offset
null circuit

T
—_ 33—

10p 330k

POWER
AMPLIFIER

Earbender EB 8-50
loudspeaker

1C2
ERROR TDA1514A ad)
AMPLIFIER 20k
8Q dual
voice
coil

improve
stability
(replaces
10k/100k
see text)

IC1b

feedback RC4227 10k
L=
DIFFERENTIAL_* e

AMPLIFIER

10k L!

MOTIONAL FEEDBACK CIRCUIT
from Mr J.F. Wright (Fig 1)

held in Eindhoven, Holland, their home town. | was overwhelmed by the quality
of bass it produced. Yet | never heard Motional Feedback working again.

Why did the idea die? A few years ago, | decided to lash up a system to see for
myself. Lacking any information, a basic System operating on the principle of negative
feedback was up and running in one Saturday morning and delivered great bass for a
few minutes - then it went bang. This was a good enough omen: Motional Feedback
conceals a whole slew of difficulties for the unwary and most of them, if not
comprehensively tackled, tend to end up in one result - self destruction.

The problems were too great for me to tackle in the limited time | had available.
However, reading about this in our June 1994 issue, Mr J.F. Wright - an electrical
engineer - decided otherwise. He built a system, identified its core characteristics
and problems and made it work. Hi-Fi World readers have tenacity.

Here, in reasonably understandable terms, are the wonders and difficulties
behind Motional Feedback. My thanks to Tannoy and Andy Grove for their
contributions. As Mr |.F. Wright has shown, with a bit of determination, Motional
Feedback can be made to work. Good luck! N.K.

I first heard Motional Feedback back in the early 1970s, at a Philips launch seminar

HI-FI WORLD SUPPLEMENT

MOTIONAL FEEDBACK

A READER’S SYSTEM
by J.F. Wright

In this letter | hope to provide useful
information for anyone interested
enough in Motional Feedback to repeat
my experiments. Since stability seems to
be a big problem, | will start my
explanation here.

When negative feedback is used to
control a system, it must be truly
negative at all frequencies. If one
reactive element is introduced into the
feedback loop, it produces a 90degree
(maximum) phase shift at some
frequency. This adds to the 180degree
phase inversion of negative feedback to
produce a 270degree phase shift.

The loudspeaker in this system is a
reactive element; the induced e.m.f. in
the feedback coil is proportional to the
rate of change of flux i.e. cone velocity.
The system is therefore a differentiator,
so introducing a coupling capacitor -
another differentiator - into the
feedback loop produces another 90
degree phase shift at some frequency. If
the loop gain exceeds unity then we
have a ringing or continuous oscillation
at that frequency, a potential problem
experimenters need to be aware of.

An approach to achieving a useable
system is to reduce the amount of
feedback used until stability is achieved.
Using just enough feedback to control
the Q of the driver to fit a particular
alignment still gives a worthwhile
reduction in distortion. However, | was
going for total control.

In my system there was a region of
high frequency instability, probably
caused by mutual inductance between
the two loudspeaker coils (like leakage
inductance in an output transformer).
This is why | band limited the gain of the
error amplifier to 480Hz. | didn't
explore this further.

The circuit diagram is given in Fig.1.
The feedback signal is proportional to

The feedback signal is proportional to

60dB
\\
50dB|
-6dB/octave NG

dodg}-  8lopo ] 44—+~
|
!

20Hz 100Hz 200Hz 300Hz

FREQUENCY RESPONSE (Fig 2)
{velocity feedback)
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LOUDSPEAKER KIT SUPPLIERS

European Precision Mouldings Ltd

Highwych, Sawbridgeworth,

Herts, CM21 0JS

Tel 01279 600428 Fax 01279 723846

Manufacturers of the Red Scorpion range of loudspeaker
terminals and binding posts.

DBS Audio,

P.o. Box 91,

Bury St. Edmunds, Suffolk IP30 ONF

Tel 01284 828926 Fax 01284 828026

Sole authonsed suppliers of genuine DBS loudspeaker kits
designed by Dave Bemman, The acclamed DBS 6 includes
Moret tweeters, custom-built woofers. assembied bi-wireabie
crossovers with ICW polyprop caps and van den Hul winng.
Also avarlable is a DBS4M upgrade kit {more designs are
planned). DBS AUDIA s also sole UK distnbutor for NETCALC,
BOXCALC and BOXDRAW loudspeaker CAD programmes
plus the CLIO electrofacoustics measurement system and Sofia
computensed valve tester (includes QC and match) Send SAE
for more information,

Falcon DIY Speakers
Falcon Acoustics Ltd. Tabor House, Norwich Road,
Mulbarton, Norfolk NR14 8JT. Tel. 01508 578272
UK. distnbutors of FOCAL dnve untts, Kits, in Car and JMLab
speaker systems plus SOLEN (SCR - Chateauroux)
polypropylene capacitors and the largest audio inductor
manufacturer in the UK. Stocking Audio Amateur Publications
and Computer software. Comprehensive range of DLY Speaker
kits, Parts, Accessones and Books.
Please send large SAE (36p) for free pnce list.

"Everything but the wood"

IPL Acoustics

2 Laverton Road, Westbury,

Wilts BAI3 3RS. Tel. 0373 823333

IPL supply a range of eght speaker kits using dnve units from
SEAS, Morel, Audax, Visaton etc. including four transmisson
lines to suit all room szes. We also supply a full range of drive
units, capacitors, and cabinet accesones as well as siver plated
P.T.FE. insulated cables

UPLIFTING SOUNDS - Tel: 0121 777 4196

Offers assistance in the design and construction of
loudspeakers and audo fumiture From mnovative 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 [EE

Tel. 01254 236521/232611 24 hrs a/p. Fax. 01254395361
Electronic components, aenal equipment, satelite products.
secunty equipment, remote controls, caravan TVs, TV's +
videos.

Vintage Valves,

PO Box {417, Station A, Yancouver 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

Watford Vaives

3 Rydall Close, Bricket Wood,

St. Albans, Herts AL2 3TS

Phone. 01923 893270 Fax. 01923 679207

Specialist In new old stock and current production vaives. Sole
UK distnbutor of the Harma Diamond range selected for their
supenor performance. Huge range held, stockssts of Mullard, GE,
Prillips, National, Bnmar, Sylvania, Telefunken, RCA. MOV and
many more. All valves are new boxed and guaranteed. For free
pnce list and speciabst advice call or fax Derek Rocco, Watford
Vale

Wilson Yalves

28 Banks Ave., Golcar,

Huddersfield, West Yorks HD7 4L.Z.

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

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

Langrex Supplies 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 onginal UK and USA
manufacturers Obsolete types are a speciality. Telephone or

fax for an immediate quotation.

Billington Export Ltd.

1E Gilimans Trading Est., Billingshurst

West Sussex RH 14 9EZ

Tel. 01403 784961 or Fax. 01403 783519

Billington Export Ltd. holds large stocks of audio valves
including many obsolete brands such as Mullard, GEC, Bnmar
etc, as well as Sovtek, Thermionic Gold Brand and the recently
introduced Billington Gold range. Also Cathode Ray Tubes
(eg used n Marantz tuner 10B). 50 page catalogue avallable,
tel or fax for a quotation. Minimum order £50.00 UK, £100
export.

PM Components

Springhead Enterprise Park Springhead Road,
Gravesend, Kent DAl | 3HD . Tel. 0474 56052/

PM Components Ltd are the specialist component company
for High End Audio enthusiasts. We have a design and
manufactunng base for audio valves and associated products
and have a 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 avallable. (Please see our ad on outside back
cover of this supplement)

RESTORATION

GT Audio 5 Upper Road,

Higher Denham, Bucks UB9 SE[. Tel. 0895 833099
Professional repair/restoration of all ht-fi including classc and
vintage equipment Suppher of very high quality electronic
components, in particular types which are difficutt to source.
Ongmnal valves avatlable, e Mullard Bnmar, GEC, GE, RCA,
Syivana etc.

COMPONENT SUPPLIERS

Audiocom,

2 Swallowtree Gardens, Saundersfoot,

Pembrokeshire, SA69 9DE.

TEL: 01834 814036

Audiocom are suppliers of the highest quality specialist
components including - BHC aerovox, Holco, Eina, Analogue
Devices, Linear Technology, Burr Brown, Alps, SANOY OS-
CON SG(for Audio) Electrolytc's, Nich con MUSE Premwum
Grade & Hige Grade Elecrolytic’s, plus much more all very
competitive prices. For a FREE Spring/Summer 1996 catalogue.
phone or write to the above address.

Cirkit Distribution Ltd.

Park Lane, Broxbourne, Herts, ENI0 TNQ

Tel. 01992 448899 Fax. 01992 471314

Cirkst have been in the electronics business since 1983 and have
built a reputation as a quality distnbutor, with a wide selection of
audio componentts in stock - as well as a range of Soldenng
Equipment, Project and Techmical Books, Cable, Kits (inciuding the
Velleman Stereo Tube Amplifier), Test Equipment and now PC
Components. A 280 page catalogue 1s avalable from W H
Smiths and other leading newsagents for £1.95, or drectly from
Cirktt (please add 30p p&p). or altematively, visit the Cirkit sales
counter at Broxboume - easily accessed via the M25 and AIO.

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 Mowing Col/Moving Magnet RIAA
Pickup Preamps. All kits are fully engineered, with our thirty
years design expenence, for easy constructions from circuits
by John Lindsey Hood, the most respected designer in the
field. Send for lists.

V.R.R.

30 Melbourne Ave,

Worthing. BNI2 4RT. Tel: 01903 501158
Vintage Radio Restoration

Classic C-core Transformers:

380-0-380v @ 240mA £25
63v@ 10A + 63v@3A £20
Chokes. 9H @ 240mA £15

or complete set £50

Output transformers stocked for single-ended and push-pull
designs High voltage capacitors Kits and ready built vaive
amplifiers.

AP Electronics
20 Derwent Centre, Clarke Street,

KIT & COMPONENT SUPPLIERS

Derby, DE{ 2BUT

Check out the AP ELECTRONICS 1994 catalogue. lt's free
with every order of over £40.00 or can be purchased for a
£495 cheque payable to ‘AUDIOKITS Over 80 pages include
pre and power amplifier kits, high grade audiophile resistors,
capacitors and semiconductors audio and mains cables, gold
and rhodium plated connectors and COMPONENT NOTES
on using high grade parts. A quarterly newsletter ‘AP
PERFORMANCE AUDIO' has been recently launched and
your first ssue 1s free

Cambridge Scientific Supplies

12 Willow Walk

Cambndge CBI ILA,

Tel. 01223 811 716 Fax. 01223 501 833

Specahst wire products for the knowledgeable audiophile
including- Sitver wire (>99.99% punty, stress free) unique
quadruple PTFE insulated Siver wire, Sitver loaded solder,
PTFE sleeving and Nylon braid sleeving, premium Gold plated
connectors and plugs Custom assembly avarlable. Call Peter
Bullock for a catalogue and application note.

RushAudio

126 Station Rd., Tempsford,

Sandy SG 19 2AY. Tel. 01767 640779 Fax. 01767 640617
RushAudio stock high quality Batish made polypropylene
capacrtors (630V dc) ideal for PSU applications, 30uF {100mm x
SOmm dia.) £22; 40uF (100 x 63) £27; SOuF (100 x 63) £32;
100uF (125 x 76) £55 Camnage. | capacitor £2;2 - £4:3 or
more - £6. Unfortunately VAT is extra on total of goods plus
carmage. Cheque with order apperciated for prompt delivery

Audo Synthesis have in stock the following audiophile
components,

A large selection of Vishay Bulk Foil Resistors, WBT audio
connectors for pre and power amplifiers, Teflon insulated hugh
punty SilverWire in vanous diameters, pure silver
interconnects and speaker cables

Kits are avaifable for the onginal PASSION and ProPASION
passive controllers and attenuators.

For 1996 brochures and full details please contact.

Audio Synthesis

PO Box 100, llkiey, West Yorkshire LS29 9XW

Tel: 01943 600404 Fax: 01943 600383

Audio-Links

7 Fairmont Crescent, Scunthorpe,

North Lincolnshire DN16 IEL.

Tel./Fax: 01724 870432

Vast range of highest quality electronic components and
accessones for the D1Y, enthusiast. VAT inc! prices, mail
order and a frendly service Open Monday to Saturday 10am
-7pm

CATALOGUE AVAILABLE £2.00

Russ Andrews Audiophile Components

Edge Bank House, Skelsmergh,

Kendal, Westmorland. LA8 9AS

Tel. 01539 823247 Fax. 01539 823317

Freephone. 0800 373467 (UK only)

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
1995/96 catalogue. We also have a range of equipment
upgrade kits and guides coverng most popular makes of
amplifiers. CD players, speakers etc. To receive your copy of
our 1995/96 catalogue and kits brouchure just mail, phone or
fax the address above.

VINTAGE DtY

Loricraft Audio

4 Big Lane, Goose Green,

Lambourn, Berks RG16 75Q. Tel. 0488 72267

Specialist restoration of 301's and 401's using genuine spares
and re-manufactured parts to onginal pristine standards in our
newly built workshops designed pnmanly for these purposes.

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TNé 2BY. Tel. 01892 65 45 34.

The onginal specialist source of spares, replacements and
expertise for the classic tumtables. Years of actual expenence
and comprehensive range of parts (ongmnals and re
manufactures), manuals, ancidlanes, No dubious
improvements’ - no harmful ‘modifications’ Our specialities
Connoisseur; Garrard, Goldning, Lenco, SM.E, Thorens,
Watts; Ortofon; Shure' Cartndges and styli for 78s, Mono LPs,
Stereo LPs.
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' MOTIONAL FEEDBACK

the cone velocity. The only reactive
element in the feedback loop is the
loudspeaker itself, to ensure stability.

The TDAI514 circuit is a Maplin kit
with two alterations: a) shorting out the
input capacitor b) increasing the value of
the bootstrap capacitor to 470pF. These
mods. have no effect on stability, serving
only to increase the drive voltage to the
output stage. It was fed by a 16v-0-16v
power transformer and bridge rectifier.

The op-amp RC4227 is also available
from Maplin. The circuit was built on
Veroboard and separately powered at
+/-15v. Decoupling capacitors of 22puF
were included close to the I.C.s.

m= 1
120k“—'“
120n

100 40k

o

to Motional
Feedback
error amplifier

EQUALISATION
AMPLIFIER (Fig3)

The differential amplifier will not be
needed if a loudspeaker with isolated
coils is used (Ed note: see Audax twin
isolated coil drivers at end of article). |
used it to reject any voltage drop across
the power amp’s ground return. The
gain of each stage was fixed at about 30,
giving 60dB open loop gain, which | felt
was a good compromise. Power amp
distortion increases with higher gain,
and op-amp bias current generates
offset errors with higher resistances,
which is temperature dependent
(although the OP27 has a bias
cancellation input circuit and is better
than most in this respect). Using the
offset adjustment pins on an op-amp
degrades temperature stability.

| had problems with 3V of offset
voltage, for the following reasons |
believe. As the power amp. warms up,
the output voltage, caused by offsets,
changes. This is coupled via the
loudspeaker to the feedback circuit,
which increases the output voltage,
causing it to heat up, further increasing
the output voltage (i.e. the condition is
regenerative). This produced a region of
instability at a fraction of a Hz. The

HI-FI WORLD SUPPLEMENT

voltage increases until it saturates.

This is a strange difficulty; there
must be a phase inversion somewhere
in the chip. The modification shown in
Fig.| reduces the feedback (and
increases signal gain) at very low
frequencies, the turnover frequency
being about IHz, in order to minimise
this problem.

The phase margin is reduced but this
is limited (damped), and it is a very low
frequency. This means all direct-coupled
power amp |.Cs are not a good choice,
because the feedback works down to
very low frequencies, which introduces
other problems. Unless offsets are
independent of temperature, there’s
little point in providing adjustment to
remove them. If you do provide an
adjustment, disconnect the feedback
temporarily or you'll be adjusting
forever!

A properly (custom) designed
amplifier should enable higher levels of
both gain and feedback (i.e. loop gain),
giving greater control. Gain errors
caused by a network in the feedback
loop can be cancelled exactly by
including an identical network in the
signal path.

The drive unit | used was the
Earbender EB8-50 from B.K. Electronics.

The system’s frequency response is
shown in Fig. 2. The dip in the curve at
about 250Hz confused me at first - |
thought reflections were to blame, but
it corresponds to the minimum
impedance of the drive unit. The phase
shift is zero at about 250Hz (i.e. it’s a
resistive load) and the feedback voltage
is very low. Exactly why this is so | don’t
know; is velocity also a minimum? Is
voice coil inductance/mutual inductance
significant at this frequency? Perhaps
others can come up with suggestions.
Rather than equalise it out, | chose to
ignore it. | used a 4th order Linkwitz-
Riley crossover network (active of
course) and the peak in the response is
inaudible when so filtered.

Large drive units have a lower
minimum impedance frequency - 120Hz
for 12" drivers - so unless a cure can be
found (like increasing loop gain) small
drivers will be best. The bass resonant
frequency has been eliminated.

Equalisation can be achieved with a
simple integrator circuit, such as shown
in Fig.3, the complementary function to
a differentiator.

To test the power handling capacity

of the system, using the closed box
loading, | increased the power until the
output sounded distorted. This turned
out to be 20W into 4ohms, so there is
no point in providing more than, say,
25W for each drive unit.

This brings us to what to look for in
a drive unit. Very low Q and low Fs
don’t seem that important. A smooth
midrange from Hi Tech diaphragm
materials aren't important, if the driver
is to reproduce bass frequencies only.
Large excursion and high minimum
impedance frequency are.

I strongly recommend a high pass
filter to eliminate unwanted low
frequency noise. | used one to cut off
below 20Hz, since without it even
turning up a volume control produced
large excursions.

With regard to sound quality, | think
the results are remarkable. It is well
extended and clean sounding i.e. no
boominess. As it stands the system is
small, simple, cheap and effective; with
refinement, the design should be capable
of excellent results. The loudness is of
course limited.

| hope you have found this letter
informative and that it will inspire
others.

J.F. Wright
Chorlton,
Manchester.
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Tannoy reply

Mr Wright's observations on motional
feedback very much concur with our
own. The Tannoy method is similar in
that two voice coils are used, but we
were able to use very fine wire for the
sense coil, to avoid reducing the
efficiency of the driver. We also used a
power amplifier with a very high output
impedance (current drive), to eliminate
voice coil heating effects, known as
compression, from the system. The Q is
then set by the amount of velocity
feedback applied. Differentiating the
feedback signal gives us acceleration
feedback, so by means of a second
feedback loop, it is possible to place the
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A block diagram of Tannoy's prototype motional feedback system.

LF roll-off of the system anywhere you
want.

In terms of stability, | agree that
having the same BL profiles for the two
coils provides a safe solution under
overload conditions, but not the
ultimate linearity. That’s the solution we
adopted on the 625 ALF. In terms of the
amplifier, you need quite a wide
bandwidth, say SkHz or more for a
subwoofer. The system is then made
stable by a filter in the feedback loop.
2nd order at 250Hz worked fine in our
case. We also found it was wise to use a
d.c. servo on the power amplifier to
avoid drift.

To get the best from such a system,
it is our belief that the loudspeaker
should operate under current drive, to
give further improvements in linearity.
The information here is from a lecture
on the subject | recently presented at
Essex University, as part of a short
course in Audio Systems Engineering. It
represents a distillation of much of the
work | have done in the field.

Dr Paul Mills
Chief Engineer,
Tannoy Ltd.

THEORY & PRACTICE

by Noel Keywood and Andy
Grove.

With Motional Feedback we are
attempting to force the loudspeaker
cone to follow the input signal to the
system. This can, potentially, eliminate a
wide range of loudspeaker evils, making
it a very attractive prospect. The
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considerable distortions of cone/box
loudspeakers can be suppressed, box
resonance effects can be suppressed,
box size and Thiele-Small parameters
can be lessened in impact and
importance and time-domain effects, like
overhang, can be eliminated.

In effect we are forcing the speaker
cone to follow the signal applied, giving
perfect bass reproduction (M.F. can be
full range, but this adds extra
complication). But when you force a
system to act beyond its “natural”
parameters, it becomes highly stressed.
This is another reason why M.F. tends
to self-destruct. It demands use of a
strong drive unit, driven by power
amplifiers incapable of destroying it, all
guarded by protection circuits. The low
frequency limit is best kept sane (20Hz-
30Hz) to curb excessive cone
excursion.

The easiest way of deriving a
feedback signal is to wind a sensing coil
on the drive coil former, which will
produce an output from movement in
the magnetic field.

This is what | did, but

drive coil so that drive and feedback
weaken simultaneously. Audax make
two drive units with twin drive coils
that are closely spaced. They are
electrically isolated from each other
too.

Output from a feedback coil can
swing from +90degrees to -90degrees
around resonance, so whilst the system
remains stable, the amount of feedback
that can be applied is limited by this
behaviour. For this reason it is common
to employ an all-direct coupled power
amplifier, plus d.c. servo feedback to set
its low frequency limit and maintain d.c.
stability.

Sound pressure level is related to
cone acceleration, so a flat response
loudspeaker is a “constant acceleration”
device. However, feedback taken
directly from a sensing coil is velocity
related, producing a constant velocity
characteristic where bass rolls off at -
6dB/octave. To restore conditions,
feedback related to acceleration must
be applied (alone or simultaneously),
which in practical terms means feedback
must be reduced at -6dB/octave with
decreasing frequency. However, this too
will introduce a 90degree phase shift,
again limiting feedback and influencing
stability. To maintain the stability
margin, velocity feedback and pre-
equalisation can be used, a scheme Mr
Wright adopts.

Finally, Dr Paul Mills, Chief Engineer
at Tannoy, suggests that a current drive
(transconductance) amplifier possessing
high output impedance is preferable to a
conventional voltage drive amplifier with
low output impedance, when Motional
Feedback can be used to suppress low
frequency resonance. Either will work,
however, so this discussion is a little
outside the brief of our look at the
unique problems raised by applying
Motional Feedback.

by putting the coil at
the end of the former
it moved out of the

AUDAX DUAL VOICE COIL

DRIVE UNITS

Driver
PR300T4

field while the drive
coil remained in it,
reducing feedback as
signal increased,
making for an innately
unstable system (i.e.
one that goes bang).
The feedback coil
must be close to the
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D.1.Y.
Letters

LOUDSPEAKER
GAMBLE

Thank you, Noel and Dominic
for the valuable advice you
offered at the Scottish Hi-Fi
Show last year. | have been
very unsatisfied with budget
offerings on the market and, as
a result, | have built a pair of
speakers based on KLS-|.

The open baffled
midrange/closed box bass 3-
way speaker is a very appealing
design approach. To suit, |
chose the Scanspeak D20108B
tweeter, kept the MW1 14-S
with labyrinth and RCF
LIOPIO-| bass unit for a
smaller enclosure.
Unfortunately, the gamble |
was banking on, that is
stumbling on a suitable
crossover through months of
relentless tweaking, hasn’t
quite paid off,

The bass unit does not
seem half as sensitive as the
specifications led me to believe,
I've had to attenuate the
midrange to match the bass
(Tannoy 607mk Il as
reference). There also is an
uncomfortable difference in
bass weight from track to

HI-FI WORLD SUPPLEMENT

track, due to an almost non-
existent upper bass. Playing
around with positioning does
not do much but changing to
the sealed midrange enclosure
helps. This may be partly due
to the porous dustcap of the
bass unit which is
recommended for use only in
sealed enclosures, by the
supplier. Crossovers are also
not as smooth as they could
be. Could you recommend
changes to solve these
problems?

James Kebuchi
Loughborough,
Leicestershire.

Even though you have
supplied a lot of details
about your design, we can
still only offer guidance
rather than definitive
advice. As a starting point
I'd use the crossover we
designed for the MW114-S,
so at least one part of your
loudspeaker is producing a
known result. This should
give you a flat response
from 200Hz-6kHz or so. Try
listening just to this driver
on its own; it should give an

even and balanced sound.

Next, work on the
tweeter. A basic check
suggests that you have set
the crossover point far too
low, around 2.5kHz I
suspect. The Scanspeak
tweeter measures 62 at
6kHz, around the -3dB point
you want to aim for. Using
this in a basic 2nd order
equation give values of 3uF
for the series capacitor and
0.2mH for the parallel
inductor. You also need to
increase the 10QQ resistor to
20Q) if you are going to use
the 5.5Q series resistor, the
value is too low making the
tweeter appear to be a 5Q
load. This should at least
get you back on the right
track.

For the bass end it looks
as though you've set the
crossover point too high.
Try increasing the inductor
to 9mH and reduce the
capacitor to 70uF; this
should set the crossover
closer to the desired 200Hz.
Your box alignment of
30litres or so looks about
right, giving a predicted lift
of around 2dB at 100Hz and
rolling off at -3dB at 50Hz.
This should give quite
strong bass, so I suspect
that you are being fooled by
the effects of the crossover.

The information I have
given you can only be used
as a rough guideline. You
really do need to get hold of

3uF

—

2nd Order 6kHz _~
High Pass Fiiter

some measuring equipment,
like Liberty’s IMP for
example. DB

NOISY 300B?

| am interested in your 300B
amplifier design, but | have a
few questions about the
performance data. You say the
hum level is -72dB and [ find
this rather high. Are the
heaters of the 300Bs fed with
AC! If so why can’t they have
stabilised 5 volt heaters as this
can easily be done with
modern ICs.

You mention a rather
limited treble response of
I18kHz. | see no obvious reason
why this cannot be changed to
at least 25kHz as you state
yourself that very expensive
output transformers are used
in this design.

Do you know about the
Dutch Vanderveen toroid
output transformers? | have
heard they are amazing
everyone with their incredible
band response from |Hz to
over |00kHz at very low
distortion and no phase shift.
The prices are very reasonable.
It seems the whole concept is
very special, maybe you could
make an article over these.
De Schamphelaere JM.
Ghent,

Belgium.

Stabilising A.C. heater volts
will not affect hum. If you
are suggesting we use D.C.,
it can be done, but then

Scanspeak tweeter
. 62 at 6kHz

TREBLE
- er_l
0.315mH 150uF —
N — MW-1148
T mid. unit
8uF 5mH MID-
RANG
o—
. Y\
/9mH RCF L10P10-1
- bass unit
IN / [— in 30litre
2nd Order 200Hz~ | 7g,F sealed box
Low Pass Filter BASS

SUGGESTED COMPONENT VALUES FOR MODIFIED KLS-1
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heater life is shortened, due
to migration from the
positive end of the filament.
It’s not an issue with low
cost valves, but it can be for
anyone who wants to use,
say, original 300Bs, which
may cost £200-£300 each.

Alternatives are to use
D.C. and switch polarity
regularly, or use high
frequency A.C. (i.e. above
20kHz), but both are
complex. Since 300B heaters
consume 1.2A, 5A total is
required for four valves,
which limits options. We
use hum bucking and this
results in adequately low
hum; it isn’t an issue.

No audio output
transformer usefully works
from 1Hz to 100kHz. It may
pass a signal at these
extremes, but it will not
pass power (>5W) or have a
flat response. That such a
claim is made strikes me as

corrective feedback. NK

The World Audio Design
300B circuit gives a good
measured performance
without using any feedback,
and using a minimum of
components. It is an elegant
and effective circuit. Making
something ever more
complex adds to expense and
can subtract from sound
quality.

The toroidal vs
laminated transformer
chestnut (donut!) again?
Because the toroidal
transformer is like a long
winding with it's ends
joined it should be possible
to achieve a very low
leakage inductance. As
toroids are available in
better materials such as M5
and M4, better low
frequency performance
should also be possible.

But, because of the shape

HUMBUCKING ~ HT |
POT. 20/ 2W
DRIVER 3008
TRANSFORMER \

5V ac.

5V a.c.

15R
2W

\?ﬁ 3008

Hum Bucking with directly heated valves. The signal

is fed to the heater of one valve through a fixed

[‘)_otential divider, and through a pot. to the other.
he pot. is adjusted for minimum hum.

frivolous.

The bandwidth of our
300B is determined by the
driver/phase splitter
transformer, not the output
transformer. It is one of the
unique features of the
amplifier and a very
difficult item to design
without resorting to
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of the toroid (like a ring
donut) it cannot posses both
a short magnetic path length
(travelling around at the
centre of the donut’s cross
section) and a large cross
sectional area. You just
can’t bend a really thick
chunk of iron into a tight
circle - there would be

nowhere to put the wire!
So there is the problem.
You only get a teensy bit of
iron in your toroidal
transformer unless you
make it super big, then the
physical size affects HF
performanc. This is a Catch
22, just like that suffered by
a laminated transformer.
Also, with a toroid the
weeny core cross section
won’t stand for any DC
offset current caused by
valve imbalances.
Probably the best
solution is a C core
transformer with its
dimensions specified
to suit a particular
application. Also, an
air gap would

between them. This will be
similar to the way we
print loudspeaker
impedance in the measured
performance section of the
magazine, so you will be
able to make comparisons.
Set your audio
generator to the first
frequency and adjust the
output so the power
amplifier is supplying
about 3Vrms to the
loudspeaker. Measure this
across the terminals of the
connected loudspeaker.
Once the level has been set

control permeability
and then we might
end up with
something better. It
would also be

AMP.

0.1Q

current (l)= V_
0.1

expensive. AG

MEASURING
IMPEDANCE

| have made a loudspeaker and
wish to do an impedance curve
for it. | have an audio
frequency generator and a
multimeter. Could you please
tell me what | need and give
me the circuit to carry this out.
Stephen Dudley

London.

It may be possible to
measure impedance with
the equipment you have,
but it will depend on the
specifications of your
meter. You will need to be
able to measure AC current
and RMS voltage level
accurately.

First you will need to
connect your audio
generator to a power
amplifier, preferably
something with quite high
feedback and good current
delivery so that it is not
affected by the load. I'd
make measurements at the
following points: 10Hz,
20Hz, 50Hz, 100Hz, 200Hz,
500Hz, 1kHz, 2kHz, 5kHz,
10kHz, 20kHz and plot the
results on log graph paper
drawing a smooth line

a.c. current can be caiculated by
measuring a.c. volts across a low

value resistor

at 3V, you can connect
your multimeter in series
between the +ve
loudspeaker cable and the
+ve terminal on the
loudspeaker. With the
meter set to read AC
current, expect to see
around 200-500mA. Divide
voltage by current to find
the impedance at that
particular frequency and
mark the point on your
graph. Repeat this
procedure for every point
above.

If your meter is
accurate, you should get a
very reasonable result. The
other option would be to
invest in a system like
Liberty’s IMP. This is a
software/hardware system
for the PC that will enable
you to measure frequency
response, impedance,
sensitivity and a whole lot
more. It is very accurate
and much faster than
plotting the results by
hand. Contact Marton
Music on Tel: 01282 773198
for further information.
DB
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The AP ELECTRONICS Route to

Musical Happiness
EXPERIMENT

With different interconnecting and loudspeaker cables
With SonicLink custom designed mains cables
By changing resistors and capacitors
With large power supplies
By applying simple modifications to improve your circuits
By bypassing high value capacitors with higher quality lower values
Purchased from the AP ELECTRONICS CATALOGUE
LEARN
From your experiments
The features which give the best sound quality.
From knowledge gained through reading AP PERFORMANCE AUDIO
MODIFY
Use the knowledge gained from experimentation
And from tips published in AP PERFORMANCE AUDIO
To rebuild your own amplifiers
To improve the sound quality of your system
To get greater enjoyment from your favourite music.
BUILD
Build your own hifi equipment
From the excellent range of AP ELECTRONIC kits
DESIGN
Design the equipment of your dreams
Make your dream come true
With kits & parts purchased from the AP ELECTRONICS catalogue
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*Reduces distortion
and harshness

*Improves detail and
information

*Improves
3-dimensionality

*Improves bass depth
and solidity

[T ‘]&i‘%_ 0 T

Russ Andrews Turntable Accessories Limited
Edge Bank House, Skelsmergh, Kendal, Westmorland. LA8 9AS England
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