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Golden Dragon

: E Precision Audio Tubes

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

Golden Dragon High Quality Pre-amplifier Tubes Golden Dragon Special Quality Pre-amplifier Tubes
12AT7A/E81CC/ECC81 £6.95
12AU7A/E82CC/ECCS?2 £6.95 E81CC-01 Gold Pins Low Microphony Low Noise £10.50
12AX7A/EB3CC/ECCS3 £6.95 E82CC-01 Gold Pins Low Microphony Low Noise £10.50
12BH7A £9.95 KT66R £69.95 pr E83CC-01 Gold Pins Low Microphony Low Noise NEW £9.50
6DJB/EBBCC/ECCSS £10.95 KT88R £69.95 pr E88CC-01 Gold Pins Low Microphony Low Noise £14.50
6SN7GT/ECC33 ¢ 3,95 gl e 67950
§ Golden Dragon Power Tubes Matched Matched Matched
Pair Quad Octet
] X EL34 Super £25.00 £50.00 £100.00
Golden Dragon Triodes Singles  Per matche_d Per matched g 34m £25.00 £50.00 £100.00
pair quad  Eg4L (special quality EL84) £12.50 £25.00 £50.00
2A3 4 pin £22.50 £50.00 £100.00 EL156 Octal £75.00 £150.00  £300.00
2A3 Octal £22.50 £50.00 £100.00 6L6WGB £25.00 £50.00 £100.00
21 £28.50 £60.00 £120.00 KT66 £25.95 £52.00 £104.00
811A £11.50 £25.00 £50.00 KT66 Super £65.00 £130.00 £300.00
845 £36.50 £75.00 £150.00 KT88 £57.95 £116.00 £232.00
805 £36.50 £75.00 £150.00 KT88 Special (Goid plated) £67.95 £136.00 £272.00
KT90 £65.00 £130.00 £260.00
KT90LX £75.00 £150.00 £300.00
350B £29.95 £60.00 £120.00
Gotden DrageniRRESI 2Ede 6L6GC £19.95 £40.00  £80.00
6550A £42.95 £86.00 £172.00
3008 Super apat 2L 00 £320.00 G550 Special (Gold plated) £64.95 £13000  £260.00
4.300B £84.00 £170.00 £340.00 50CA10 £84.95 £170.00 £340.00
4.300B LX Super £124.00 £250.00 £500.00 gg7 £25.00 £50.00 £100.00

We have a vast range of tubes available from manufactures all over the world including rare and vintage types. an 80 page booklet of valves available is updated
monthly and can be provided at a cost of £2.50 per copy U.K. £4.00/$7.00 rest of world or you may telephone our Sales Desk for a prompt quotation.

Prices exclude VAT and Carriage. Please add carriage charge of £2.50 for UK orders and VAT at 17.5%

P.M. COMPONENTS LTD, Selectron House, Jenkins Dale Industrial Estate, Chatham, Kent. ME4 SRD
Tel 01634 848500, Fax 01634 848676, e-mail: 101650,2424@Compuserve.com

The Valve.
Golden Dragon

Simply,
The Best.

For more information contact:
PM Components Ltd, Selectron House, Jenkins Dale Industrial Estate,
Chatham, Kent. ME4 5RD
Tel 01634 848500, Fax 01634 848676, e-mail: 101650,2424@Compuserve.com
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cedures. The perlormance and specth-
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guararteed on kits bought directly from
World Audio Publishing Ltd.
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Kit News & the Net
This page hosts all that's new in audio DIY plus some
of the choicest hi-fi web sites. 5

Getting Kitted Out

If you're itching to go thermionic but you don't fancy a second mortgage,

try our latest integrated, the KiT88. Using the classic K188 valve, this amp

offers truly affordable high-end performance. 7

It Takes Two To Tango

For all those audiophiles who beligve the best power

amps come in pairs, here's the concluding part of the

article on our KEL80 monoblocs. 13

BOOK REVIEW:
BRUCE ROZENBLIT - AUDIO REALITY 19

MAKING WAVES
Richard White looks at a handy budget signal generator from RS Components 20

DIYQ &A
This month's motley mailbag includes, amongst other topics, an easily-constructed
DIY master clock to improve your CD player. 21

ADVERTISERS’ INDEX 22
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fW atfo rd 7 DAYS A WEEK 9AM - 9PM THE AUDIOPHILES CHOIC
VEWES

All output valves multi-tested and digitally matched
Full no quibble guarantee. Expert advice on all valve amps

%ggg; Philips 4.50 g%g% ll\{llarma 9.00 r
Philips 4.50 azda 25.00 9
ECC83  Philips 600  GZ32 Philips  25.00 Harma Diamond KT66
ECC83 RFT 8.00 GZ3 Harma 6.00 . . ’
ECCS83 GE 1000 G237 Mullard 14.00 |Atlasta KT66 with the sonic capacity of the
%%CC% gpngstram %5-00 llg“gg G.E.C. 80.00 |original whilst retaining the classic shape.
ECC84 ngr’Fens ;50?)0 KT88 %oEteCk %250?)0 The specification of the Harma Diamond
ECC85 RFT 5.00 323B JJ/Tesla 68.00 |KT66 meets or exceeds that of the original
ECC86 Telefunken 14.00 5 TWB Philips 5.00 3
BCCss  Mullard 1500 S88IWXT Sovtek 500 GEC. The anode plates use Spasklly
ES8CC Tesla 6.00 6072A GE 9.00 stiffened alloy to improve life and
lélcsligsc ll\{llullard %2500 gigg% . gvetlana 12.00 performance. The use of premium mica
.50 S tek 16.00 . :
EF86 Rassian 700 6CG7 GE. 16.00 | spaces and pure copper grid rods give rock
EF§6 " Tesla 10.00 6L6GC Svetlana 11.00 |solid stability. They undergo a high plate volt
EL34WXT Sovtek 6.00 6SN7WGT Philips 10.00 i ;
EL34 o irma 850 6SN7GT  Tungsol  18.00 test and come in specially dual matched
E34L JJ/Tesla 8.50 7119 Amperex  12.00 pairs, with a six month no quibble warranty
%%21‘\‘4 %ovtgk z(s)g ; lng gE }2% which is the longest in the business. At only
ussian o = arma o 3 g
EL84 Philips 1500 12AXTLPS Sovtek 800 £25 each they will take your Quad into the
EL519 El 12.00 12BH7A Sylvania 12.00 |next Millennium. Please note these are NOT
EZ81 Tesla 7.00  13D6 Brimar 15.00 |the inferior Chinese made valves.
WATFORD VALVES 3 RYALL CLOSE, Fast mail order/next day delivery/World Wide shipping
BRICKET WOOD, ST ALBANS, HERTS AL2 3TS  1000’s more valves stocked. Prices exclude VAT and carriage.
- Fax: 01923 679207
visA L) —
o 01923 893270 www.watfordvalves.com -

S

100 WATT SUB BASS
Loudspeaker Amplifier
Panel. www.BKELEC.COM/SUBHTM

@ Individually calibrated in owr workshop for
your loudspeaker.
Analogue phase linear.

Ideal for
building
Audiophile
and Home
Theatre
subwoofer
loudspeaker
Projects

@ User adjustments
- Instructions supplied.

@ More accurate than the best
loudspeaker computer software.

NP T
" 'l‘““{- IR © Built using audiophile
- &!‘?\‘;;’\J"‘ components.
- f"
4""

B »

-

-
-r
A8 @ Fully alterable for futire
- ’ .... : loudspeakers.
8" @ Available for 2 way, 3 way.

sutellite and subwoofer systems

@ Specifications:
0 0002% Distortion
+110dB SN Ratio
< 5uS Rise Time
OH= 1o 450kHz Bandwidih

FEATURES:- *100W RM.S. into 8 ohm *High and Low Level
Input *Toroidal Transformer *Short Circuit rotection *D.C.
Speaker Protection * Frequency Roll Off, Lower 10Hz, Upper
60Hz to 240Hz( Fully Adjustable *AC3 Compatible Filter can
be by passed for 5-1 Formats. *Airtight Construction *Tens of
Thousands of our panels already in use. *Complete with Leads
SPECIFICATION: *Power 100W RMS e 8 ohms*F Resp 10Hz-15KHz -3dB|
#Damping Factor >200 #Distortion 0.05% *S/N A Weighted >100dB
*Supply 230V. A.C. *Weight 2.7Kg *Size H254 w254 Dg5mm
The above item may be ordered by post, fax, e-mail or phone and payment is
welcome by cheque or credit card.PRICE: £117.44 + £5.00 P&P Incl V.

BKELECTRON]CS Waeb:-http//www .bkelec.co
UNIT 1 COMET WAY E-mail:- Salesebkelec.com

ﬂ SOUTHEND-ON-SEA TEL: 01702-527572
ESSEX SS2 6TR FAX: 01702-420243 S

Available exclusively from

AUDIO<oLINKS

7 Fairmont Crescent, Scunthorpe, North Lincolnshire DN16 {EL
TEL (+44) 01724 - 870432 FAX (+44) 01724 - 875340
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L dly news & net

HARMUNY IN A TUBE plate. . . and a secret tri-alloy plate material that virtually

eliminates distortion and odd-order harmonics. The result of

New-York-based valve suppliers Electro-Harmonix have just these modifications is claimed to be a smooth response and

announced their interpretation of a much-loved stalwart, the exceptional linearity typical of tubes from such hallowed names

EL34. This pentode's EH suffix signifies that it ditfers from the as Muliard and Telefunken.

commaon-or-garden variety in its "gold-plated grids, uniquely-

tuned, bi-polar cathode cover that optimises electron focus to the Electro-Harmonix

20 Cooper Square,

New York
NY 10003

Tel: (212) 529 0466

E-mail: www.ehx.com

IN A SPIN OVER ANALOGUE

care as well as a series of technical articles. The list of links con-
tains sites such as the Vinyl Zone (which has equipment reviews

If you're as passionate about your and D1Y articles prefaced by a picture of Immedia's gorgeous
” turntable and LP collection as some  Revolution turntable) and a couple of Quad enthusiasts' pages
' of our readers, you might want to amangst a slew of others. Here are three inserts to wet your
o N /7 y surf on over to The Turntable appetite . . .
/‘ y ; Galleria http://www.geocities.com/
N ./( Hollywood/Hills/4133/ttg.html)

-3 Entry is by a very large (and slow to
. download) first page that's bulging
Audiomeca Au/RA G7ECZ with more pictures of decks and
arms than you can shake a stick at.
Cast an eye over Dynavector's beautifully-engineered DV705
tone-arm or take a look at the heavyweight Analog Audio
Systems V with twin arm-riggers.

The index page reveals sections on buying second-nand and LP Clearaudio Master
SpJ LaLuce NL Reference G

DRIVING ME CRAZY

If you're inore into woodworking than soldering, there's a myriad
sites worth paying a visit to. When it comes to dream drive units,
both Fostex and Pioneer make some very tasty devices. You can
find the former at their Japanese page on:
http//www.fostex.co.jp/jpn/INDEX/INDEX.html| and the latter at:
http //www.pioneer-eur.com/products/tad/th4001.htm. If you
thought 15in. was big for a woofer, check out

Fostex's huge FW800 80cm driver! And if you'd like to start Fostex FW800

putting together a subwoofer design yourself, there's always the

subwoofer DIY page at: On a smaller scale, this Japanese company also manufactures
http//www.spiceisle.com/audiodiy/talkshop/ esoteric compression drivers with matching horns and full-range

twin-cone units.

Pioneer's high-end Technical Audio Devices consist of a num-
ber of cost-nearly-no-object compression units with matching
horns and the outrageous PT-R9 ribbon tweeter, designed with
Super Audio CD and DVD-Audio in mind - it has a frequency
response which extends out to over 100kHz! Well, we can all
dream, can't we?

Fostex Sigma range

HI-FI WORLD DIY SUPPLEMENT FEBRUARY 2000 I PAGE 5



Ansar Supersound
Polypropylene x1al Capacitor

I I
{ m !
l ,
S
Audio Speodic. For transparent & detadled sound with

EXTREMELY low dstorton Hgh punty imported met-
aksed pogpropylens Tol 5%

LxDmm
32x65
32275
32x90
32x80
32x90
32x105
32x125
32x147
43x148
43x176
43x207
43x228
43x265
43x295
55x341
55x393
55X420 750
55x44.7 B850
831460 1150
8315171350

8

Part no
CPW100%
CPWISON
CPW220N
CPW330N
CP47ON
CPWESON
CPRILO
CPYIUS
CPw2u2
CPw3u3

Descaption

Ansar 100nF 630V
Ansar 150nf 630V
Ansar 220nF 630V
Ansar 330nF 400V
Anser 470nF 400V
Ansar 680nF 400V
Anser 1F 400V
Arsar 1 SuF 400V
Ansar 2. 2uf 400V
Ansar 3 3uF 400V
Ansar 4 7uF 400V
Answ 6 8w 400V
Angie 8.F 400V
Ansa: 10uF 400V
Ansar 150F 400V
Ansar 22uF 400V
Ansar 25uf 400V
Ansar 30uf 400V
Ansar SOUF 400V
Ansar 60uF 400V
Ansar 750F 400v 83 x551 1900
Ansar 80uF 400v  83x 568 1950
Ansar 100uF 400V 115 x 55 120.00
Ansar 125uF 400V 115 ¢ 60.926 00

L8 Sl i B LI B
2

~o s aw
352238348 8833838883

Dual Polypropylene Smoothing
Capacitors

To replace o'd electrolytics of for new designs. Wire
ta%

Part no Descriptien L x D mm Prce
CPW1616 Propyl 16416 400V 100 x50 2500
CPW3232 Propyl 32432 400V 115x 61 3000

Philtps Polypropylene Axial 1%
Biue coated Fim & Fod Epoxy coated, low inductance
metal fol & fifm Supremely stable Tolerance 1%

Part no Descrption Price
CPP47P Propax 47pF 630V 0.40
CPPI00P  Propax 100pF 630V 040
CPPISOP  Propax 150pF 630V 035
CPP220P  Propax 220pF 630V 0.35
CPP330P  Propax 330pf 630V 035
CPP4TOP  Propax 470pF 630V 035
CPP6BOP  Propax 680pF 630V 035
CPPINO  Progax 1nf 400V 045

CPPINS Propax 1.50f 250V 045 CAB100  Alcap 100uf 110 Part No.  Descrption Prce Part No.  Description Pree
OPPIN2  Propax 2 2nF 250V 045 6550C  OUTPUT VALVE £2600  PPGGH2  GOLD PTFE PLUGS for up £350
CPPIN3  Propax 3 3nf 250V 045 ; 6L6GT  OUTPUT VALVE £450 to 6rmm CABLE par
CPPANT  Propax 4 7nF 160V 0s  Monacor Air Cored Inductors.  goyygr  OUTPUT VALVE £450  PPGBH2  GOLO PTFE PLUGS for up £350
CPP6NS  Propax 6 BeF 160V 050 6V6GT  OUTPUT VALVE £3.95 to 8mm CABLE par
CPPION  Propee 10nF 63V 065 ECCB1  TRIODE £450 )
PN Propes 220F 63V 075 €082 TRIOBE £450 Extra High Quality Gold
CPPI3N  Propax 33F 63V 110 ECC83  TRIOBE £4.50 Plated Phono Oxygen Free
CPPA7N  Propas 47n€ 63V 130 EF86 LOW MOSE PENTODE £990 (RCA) Leads (pairs)

£134 OUTPUT VALVE 850

Audio Electrolytics Radial EL84 OUTPUT VALVE £350 |

105 deg € +PLUS+ low impedance G234 RECTIFIER £650

KT88  OUTPUT VALVE £2000

These supencr wectrowtes offer a fow mpedsnce
Path to the siguik remtag n a very open & detaked
sound The use of thah temperature materals engure
that these Caphcitoss eny 3 long & statie ife

Valve Holders - High Quality Valve
Bases. Chassis Mounting With |
Screw Fittings.

% mange of prosswanal ar cored adectors for 80 of

Part no. Dascription Prce
40} crossoverytess for use up to 300W. 1.2mm

1Y50 Lo mp Hi Temp 1uF SOV 025 . Partho  Desonption Prce
22050 LompH Temp22f SOV 025 PES g coppw wre wound on ar spaced PIESIC  gosc - ggA VALVE HOLDER CERAMIC = £150
4U7Y100 Lo Imp e Temp 4 7uf 100v 025 ocTC OCTAL VALVE HOLDER CERAMC £2 00 Hghly fexitle ovygen fres cabe with extra moulged-
10163 LotrpH Temp 10 63V 025 Lo couasiel oe  OCTP OCTAL VALVE HOLDER PHENCL £150 control - qrouating wre
22763 Lo Imp i Temp 22uF 63V 030
163 loimpHTempd7 6 035 0D LI it i A0 patho.  LengthiCo P

P22 220uH 0.150) 48x19mm £250 Fully Gold Plated Phono I oy be
100163 Lo lmp Hi Temp 1004F 63V 050 P33 3304H 0.20 8x19mm £3.00 LPPIQG 0B MetressGreen  £550
22050 LolmpWTemp 2208 63V 075 g P ko (RCA) Plugs with spring PP2QG 15 MetrewGreen €650
470163 Lo Imp Hi Temp 470uF 63V 125 coil cable grip. LPPSQG 5 Metres/Gresm  £1100

P68 6804 0350 S9x19mm £4.50
100035 LolmpHiTemp 1000 35V 150 (o0 10040 59019mm 280
2200Y50 Lo lmp Hi Temp 2200uF SOV 225 Y Bass Reflex Tuntng Ports
o R A AT [ e (A3

P220 2 2mH 0.60 70x30mm £800 - — -

P330  33mHO.750 7030 £10.00

Trobo High Ripple Reservorrs
Excalent for Audo Long Me High rexabity100VDC
czps with screw termmals Monacor Ferrite Inductors
10080uF. 50x87mm 8.97A raple current

22000uF" 65 x 103mm 15 19A npple cument

Part no uF/Votage Pice
PartNo.  Description prce b —_— — -
10000C100 10000uF 100V 2000 PPGSA2  PAIR GOLD PLUGS for up to £150
22000C)00 22000uF 100V 3000 Smm CABLE pan
. PPGBA2  PAIR GOLD PLUGS for up to £1.50 A range of adpstable phste ports for use i vanous
Alcap Bipolar Electrolytics 8mm CABLE par  sizes of loutspesker Cabmets dediameter

Awial leads SOV Tol. 108e
Primanty for use i speaker crossovers.

L-adustab's fength (mm)

Very High Quahty

Part No Dimensigns. Price

Patno  Descption Price Phono (RCA) Plugs R3S d=35L-110-210 £2.50
Cagl Alcap 1uf 0.25 A range of professional high efficiency femte cored RSO de50Lw150-280 £3.00
CAB2U2  Alcap 2.2 oF 040  ductors with very fow obmk losses for 80 or 40 P R70 de70L2128-245 £3.50
CAB3U3  Alcap 3.3uF 0.40  crossovers of fiters for use up to 400W. Kl - RI00 de110L=160-122 £5.50
CAB4 Alcap 4uf 0.40 1.4mm enamelied copper wrre {1.3m on F1000) g R85 w85 angled 45 for narrow
CABS  Alcap Suf 040 wound on plastic bobbm. cabinetsL«210-310 £6.50
CABGUB  Alcap 6.8uF 050
CABS Alcap BuF 050  PartNo Speofication Price i i
CABIO  Alcap 10uF 050 5220 22mHO.1SN400W S5x3tmm £6.50 |4 ngthua_Ilt:y Components
e Ace ok 06 F 3w 020 330W 65x39mm £9350 f‘ at édefflgoé price.Please

p 20uf 065  F470  4.7mH0.250 140W 65x30mm £11.00 1 arri
CAB2S  Alcap 25uF 0.65  F680  6.6mH 0.350 120W 65x39mm £12.00 —_— v :T 3 m ((:j (i %e .:j )
CAB3S  Alcap 35uF 065  F1000 1OmH 0.450 100W 65x39mm £13.50 to all orders. Credit
CABS0  Alcap SOuf 0.75 Very gh quaity satm grey metal with heavy gold Card phone o rders
CAB6O Alcap 60uf 085 . . ated canrections. Top cotet cable gnp & PTFE insu-
C4BBO Alcap BOUF 100 ngh Qual'ty Valves zws '-moano:se.p ’ accePtEd-

London NW2 3ET. Tel: 0208 452 0161 Fax: 0208 208 1441

YES!

Name

Vacuum Tubes for Audio Are Back!

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

Please send my first issue of Glass Audio. Tll pay just $45.00 for six issues
(1 year); $80.00 for 12 issues (2 years) of the best information on tubes to be found
anywhere. 1 understand that my satisfaction is guaranteed!

City.

Street & Number

Postal Code

Country

Remat IN US $ DRAWN ON A US BANK ONLY. PRICE GOOD THROUGH DECEMBER 31, 1995.

®
PO Box 176, Dept. HEWS, Peterborough, NH 03458-0176 USA
GIZSS A U dI O  Phone. (603} 924-9464 or FAX 24 hours a day (603) 924-9467

We Accept MC/VISA.

PAGE 6 I FEBRUARY 20G6, HIFI WORLD SUPPLEMENT



L diy KiT88

[RAVELLING HIGHWAY

The KT88 is one of the all-time classic valves. Nick Lucas and Gary Devon
introduce its latest incarnation, our KiT88 integrated amp.

o give all you DIYers out there
some food for thought over the
Millennium break, we at World

Audio have come up with something a lit-
tle special. You may feel that we have
been concentrating on the push-pull genre
of amplifiers of late, and you would not
be far wrong. The simple truth is that this
configuration has remained extremely
popular as it provides the clarity, realism
and musicality svnonymous with valve
amps, with the vital acldition of the sort of
serious punch that almost all single-ended
clesigns lack. And, as a general rule, first-
time constructors reach for push-pull to
drive their medium-efficient speakers
before moving on to more esoteric single-

HI-FI WORLD DIY SUPPLEMENT

endeds and horns. To quote the Mod
Father, Jon Marks, who incidentally is
back within our hallowed DIY
Suppiement as the Sub Editor, "If you are

going to do a push-pull amplifier, you
have got to use the KT88." The rest is his-
tory. \Ve thought we would bring the
Millennium in with a bang, so we went to
town on the KiT88. The circuit is basically
that of the KEL34 with a few minor adjust-
ments to incorporate the KT88 va've. A
ground-up re-design was not deemed
essential as the prototype sounded so
good during early development. Qutput
power i1s 36watts into an 8ohm load in
pure Class A operation. The front-end
consists of the 6AU6 pentode strapped as

a triode, while an ECC82 double-triode
forms the phase-splitters, a proven dyna-
mite combination.

POWER HUNGRY - The KT88 is a power-
hungry valve - its heaters consume no less
than 1.8Amps at 6.3Volts AC which,
along with the other tubes here, loads the
heater winding of the mains transformer
to a total of nine Amps. We have set the
quiescent point of the KT88s so that the
anode dissipation of all four is 35watts
each. Once rectified, the HT is then push-
ing out 350mA at 500Volts under load.
These figures may seem high, but by
thermionic standards this is nothing. We
commissioned our guru Gary Devon for a

FEBRUARY 2000 I PAGE 7



diy KiT88

fresh pair of E/I output transformers, no
holds barred, and he came up with some
gems on a 78-lamination, two-inch stack
(twice the height of KEL34's output trans-
formers). He opted for a single 8ochm tap
on the secondary as multi-tapping here
can degrade the sound.

HEAVY METAL - The chassis is very simi-
lar to KEL34's, although the depth had to
be increased by 25mm to improve heat
dissipation around the region of the mains
transformer. To carry the weight of the
hardware (approximately 14kgs of trans-
formers) we had to move up to 2mm mild
steel and step away from the U-clamp
shell chassis to a stronger five-sided box
with a flat base plate. To add the
Millennium touch, we decided to crown
the KiT88 with a 6mm, silver-anodised
alloy fascia that bolts onto the black,
powder-coated chassis. Inset into the front
panel are three control knobs, chrome
plated and custom made to a very high
standard. This provides a beautiful finish
to a beautiful sounding amplifier. As the
KiT88 chassis has the same physical lay-
out to the KEL34 chassis | am offering a
"KEL34 facelift" kit at a cost of £75.00,
this includes the front plate, the three con-
trol knobs, fixing screws, a rotary mains
switch with fitting washers and a template
for the drilling of the four holes. The
KiT88 chassis dimensions are 330mm(w)
by 300mm(d) by 190mm(h) with valves
inserted. The KiT88 has four line-level
inputs, including a tape loop, which are
switchable from the front panel. All phono
sockets are gold plated, as are the BFA
speaker sockets. We have opted for an IEC
mains input and supply a matching lead.
Also on the rear panel is an earth post.

WHICH VALVE? - When it came to valve
selection, we were already decided on the
6AU6, an NOS (New Old Stock) type
from Russia, and the ECC82 from
European manufacturers. Searching for a
modern KT88, we tried Tesla, Sovtek,
Svetlana, standard Chinese and Chinese
GEC copies to name but a few. Eventually
we settled on Tesla's J) type for its excel-
lent sound quality, strength and reliability.

PCB SPEAK - The KiT88 PCB is basically
the same as KEL34's, albeit with the octal
valve bases turned 100 degrees anticlock-
wise so that the red heater light is clearly
visible to the listener. | would like to
thank Paul Payne for this tip. The board is

still made from high-grade FR4 material
with a green solder-mask, which reduces
the chance of stray solder blobs making
unwanted links and causing problems
later. It is clearly labelled and easy to pop-
ulate. Since it's 2.4mm thick, it's extreme-
ly rigid as well, so there won't be any
breakages when valves are inserted or
removed.

THE KIT - KiT88 is simplicity itself to
build - 30 individually-fabelled parts bags
help avoid confusion during PCB popula-
tion, and the instruction manual has a
strong emphasis on diagrams. For those
prospective builders who are put off by
500V DC HT lines, we do provide safety
gloves rated at 650V DC to prevent any
possibility of electric shock. And as far as
amplifier damage sustained through mis-
assembly goes, the KiT88 is built to last. If
you get truly stuck, we have a help line
manned 9am to 5pm weekdays and a full
back-up service. Please note that the sec-
ond part of this article in the next
Supplement will detail the parts list, what
you get in your kit and outline the build
sequence. NL

CIRCUIT DESCRIPTION BY GARY
DEVON - KiT88 is a tuned-up version of
the KEL34 kit, but this time using the
KT88 output valve instead of the original
EL34.

The EL34 is a pentode which has a
true five-electrode structure, developed
originally and patented by Philips. Their
invention was the addition of the fifth
electrode, the suppresser grid. This
removed the kink in the characteristic
curves found with tetrodes, which was
caused by secondary emission from the
anode. Tetrodes were fine for low ampli-
tudes because the operating conditions
could be arranged so that the anode volt-
age swing never traversed the kinked part.
But at high amplitudes, serious distortion
would occur. Plus, the kink was a nega-
tive resistance region, which can cause
parasitic oscillation. The presence of the
high potential on the screen grid also
allows for a far greater current to flow
through the valve at low anode voltages,
now usable because of the new suppress-
er grid. This has the effect of greatly
increasing the power efficiency of output
valves, allowing a larger power output
from a given anode dissipation than a
similarly-rated triode. Philips and
Mullard's range of power pentodes left the
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rest of the world's manufacturers far
behind when they were first introduced,
furrowing brows across the Atlantic in the
US. RCA therefore developed a cunning
and highly effective way to circumvent
the Philips patent whilst retaining the
advantages of higher power efficiency and
low distortion - they developed the "Beam
Tetrode".

Instead of placing another grid
between the screen grid and the anode,
they put in what are known as "beam-
forming plates". These plates literally form
the electron stream into a focussed beam,
and, through carefully-designed geometry,
a "virtual cathode" is formed which
reflects the secondary electrons back to
the anode, thereby removing the kink
from the characteristic curves. RCA also
accurately aligned the screen grid with
the control grid. This decreased the cur-
rent drawn by the screen grid because a
shadow is thrown by the wires in the con-
trol grid onto the wires of the screen. This
Beam Tetrode or Kinkless Tetrode structure
is what GEC used in their KT range of
power valves, the best known of which
are the KT66 and KT88. In comparison,
the KT88 is a much more expensive valve
than the EL34. It has a higher anode dissi-
pation of around 35watts to 40watts,
although the J) or Tesla types which we
recommend have a higher allowable dissi-
pation limit of around 50watts due to the
addition of extra fins on the anode.

The EL34 was introduced as a way of
getting a large amount of power cheaply,
and as such it works fantastically - it must
be one of the most popular power valves
ever, in Europe and even in the ultra-patri-
otic USA. The 6L6 just couldn't keep up
with it.

The KT88 was a development of the
KT66 and TT21, with the benefits of extra
power dissipation and higher transcon-
ductance. It was much more of a "no-
compromise" valve than the EL34, and
even knocked the stuffing out of the 6550
from Tung-Sol. Although the power out-
put of KiT88 is similar to KEL34, the extra
allowable dissipation of the KT88s allows
for pure Class A operation. Any last ves-
tige of crossover or switching distortion
has thereby been eliminated, as both
valves will always be conducting.

Class A amps are the winners when it
comes to low-level detail, smoothness and
consistency across the audio spectrum.
The KT88 is also a much less fuzzy and
gritty customer than the EL34. It's rather

HI-FI WORLD DIY SUPPLEMENT



diy KiT88
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Views are from urdemeath valve or valve holder
h = heater hct = heater centre tap k = cathode a = anode nc = no connection
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Fal;off?\coustics Ltd

Falcon Electronics, Basically Sound

http://www.falcon-acoustics.co.uk
DRIVE UNITS: by FOCAL & S€AS, und a pick of the best trom other manutacturers.
100+ CROSSOVER NETWORKS: - Active & Passive. Components. Accessories.,
COMPONENTS
SOLEN Polypraopylene capacitors. 0. ImFd. to 100mFd.
Polyester and Polycarbonate Film Capacitors. 0.1mFd. to 10mFd
ALCAP Reversible Electrolytic Capacitors {Non-Polar). SOv. [00v & Low Loss. 2mtd. 10 6(hmFd
FALCON Custom-wound Inductors.
FERRITE:- Sundand. High Power. Super Power. Super Super Power + AIRCORED 056 -1.25mm wire
NEW IRON DUST. Imm wire
TAPPED INDUCTORS:- 0-10mt in ImH steps & 0-1mH in 0.1mH steps
AUDIO AMATEUR PUBLICATIONS
NEW- Valves for Audio Frequency Amiplifiers trom Philips Technical Library plus lots in P/L.
Back year sets of Speaker Builder. Audio Amateur & Glass Audio. pius the Audio Anthology Set.
Altogether 50+ books and 50+ Audio Amateur’s magazine year sets. 1999 sets available Feh.

Km ‘State of the Art’ Units & Kit Designs

Units in PolyKevlar, PolyGlass, NeoGlass, Paper and Neoflex.
Tweeters in Tioxid & Kevlar using Focal's inverted dome design.

A wide range of
High-Tech
Loudspeaker units.
Unit Spec Booklet
available 30p.

Please send A4 SAE with 40p stamp
(61p with PL) +30p extra stamps.

SUPPLIERS TO THE TRADE
SINCE 1972

Audiom TLR - The Ultimate Tweeter?

Send for our FREE price list PL28: Just send a large S.A E. (40p stamp) or USS2 bill overseas,
Europe USSI bill or 3 fnternational Reply Coupons (IRCY 10~ (Dept HFW) Tabor House,
Norwich Road, MULBARTON. Norwweh, Norfolk. NRI4 8JT Tel (0)1508 578272

GREETINGS..........

from the U.K.s Premier Valve-equipment Repair & Restoration Centre.
Let's hope that Mankind makes a better job of this New Millennium than of the Old.

* * k% k% %

Frequently we're asked ... “What exactly do you do?” Well, let's clear that up.

We...
Repair. Restore, Re-calibrate, Re-align:-
Tape recorders by Revox, Tascam (up to 17), Teac. Akai;
Valve amps., pre-amps., tuners, cinema amps
theatre-organ amps., industrial p.a. amps. from Radford, Quad, Leak,

Kalee, Clarke & Smith. Compton, Parmeko, RCA, Altobass efc;
Valve Communications Receivers and Transmitters
(to 30 MHz/2kW/6'6 tall) by KW, Marconi, Labgear, Eddystone,

Redifon, Ajax, RCA, Tiger: and so on.

We will...

Build that Kit for you or
Re-build it if you've had a go but it's gone pear-shaped.

We will...
Custom-build for you a published Classic design
Design something specia!l and build the prototype
(A 250-watt AB2 high level modulator, Sir? No problems!!)

All this,
as well as being an Authorised Service Centre for such respected
names of the Digital Era as Denon, Pioneer, Kenwood, Yamaha.

k k k k k x k %k k %

Overall, some pretty comprehensive facilities.... and it will take only
a few minutes of your life plus a few pence from your pocket to call/fax
and discuss your requirements: 0113 244 0378

We are:

AUDIO LABORATORIES (LEEDS)

3 Kildare Terrace Industrial Estate,
Leeds LS12 1DB, England

Super Tube FPreamp Kits...
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With the external quality and timsh of a Krell or Mark Levinson,
the nternal point to point wiring standard ot a "60°s Tektronix “scope,
and sonics beyond anything available at any price. these customizable,
upgradable modular preamps estend all normal concepts ot kit products.
Mix & match your choice ot SE or balunced stages with several levels of
circuit complexity to create your own unique contiguranon—and one that is
designed to be eamily evpanded—-changed— upgraded at any ume.
Send  for full  details, or chech them out on the web
>> www.vacuumstate.com <<

USA:  Ph(415) 492 0728 Fax (415) 499 8441 (FSpirtEd@uol.com)
Asia: Octave Ph + 60 3 793 7939 Fux ...7929 (octarele@im.net.my)
Australia: Joe Rasmussen Ph+ 61 (0) 417 414475 (joeras @ ucay.com.au)
Europe and afl other areas: Allen Wright

Einsteinstrasse 129, 81675 Munich. Germany.

Ph/Fax: + 49 89 477415 (allen@ vacuumstate.com)

vACUUM STATE ELECTRONICS

TECHNICAL & GENERAL

SOME NECESSITIES - FROM THE ORIGINAL CLASSIC TURNTABLE SPECIALISTS

CONNOISSEUR P&pP
BD1/2 Drive Beit £10.55 £1.85
BD1:2 Motor Suspension kit £13.95 £2.45
SAU.2 Headshell £16.75 £2.55
SAU.2 Connecting Lead £15.95 £3.55
GARRARD Standard Models
Wired arm tubes from £12475 £2.50
Cartridge carriers (shders) £10.55 £1.85
tdler wheels £9.85 £2.25
301/401 Transcription models
Ongnal Thrust pad assembly £10.85 £2.25
Original Idler tension spring £2.95 £1.85
Onginal Brake pad £2 20 £1.85
Xeroxcopy Owners Manual 301 incl. fuil size mounting template £8.85 £1.85
- “ 401 « “ - “ £6.70 £1.85
Replacement 301 control knobs On-Oft/Speed select pair £20.25 £2.55
Replacement 301 suppressor unit £5.65 $2185)
Replacement 301 motor pulley (-2%), (-1%), (Std), (+1%) each £15.65 £2.25
Replacement 301 Chrome plated mounting bolts set £6.60 £2.25
Recommended Lubrication set - early 301 or 301/401 {specity) £5.50 £1.85
GOLDRING/LENCO
Idler wheel (lock-nut or clip fixing) £19.95 £2.85
Arm pivot beanngs with instructions £8.55 £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
TD.124 series
Idler wheel onginal £27.50 £2.85
Idler wheel our redesigned replacement £15.35 £2.55
Drive belt £15,25 £1.85
Chassis spring suspension (replaces ‘'mushrooms’) £15.85 £2.55
TD.150/160
Drive Belt £12.50 £1.85
Suspension springs (-1%), (Std), (+1% set £12.85 $:2185)
Suspension bushes (set of 3) £12.50 £2.55
Armboards for most models from £16.90 eSS

CECIL WATTS Dustbugs/Parastats/Spares - incl. Preener wicks
Cartridges and styli for 78s and Mono LPs in addition to current Stereo LPs
TECHNICAL & GENERAL

PO BOX 53. CROWBOROUGH, EAST SUSSEX, TN6 2BY
TELEPHONE: (01892) 654 534
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like a comparison between a Subaru
Impreza and a Ferrari 550 Maranello.
Both fook similar on paper, but. . . The
topology of the KiT88 is more or less the
same as the KEL34, with a triode-connect-
ed 6AU6 at the input followed by a cath-
ode-coupled ECCB82 phase-splitter. The
compound-bias scheme is still used for
the output valves as this cuts distortion

and gives a better efficiency figure due to
1 reduction of the back-biassing effect at
high signal amplitudes. This effect is, of
course, less pronounced with a Class A
amplifier, but when it comes to absolute
quality, it's best to use it.

The KiT88 has a larger ma.ns trans-
former to deliver the extra juice to the
KT88s, and the output transformer is a

L diy KiT88

new design which has a bigger stack to
allow for better bass power output before
saturation. Overall, the KiT88 is a more
"high-end" proposition than KEL 34, in
spite of the latter's pedigree. KiT88 gives
the sonic purity of Class A and a decent
power output, enough to drive real-world
speakers. GD

SOUND QUALITY

amo's Concert 8 loudspeakers and Class A amplification

tend not to make happy partners due to a bit of a mis-

match in the supply and demand for current. In other
words, a typical outcome is: “Nice mid and treble, shame about
the bass." However, KiT88 just laughed in the face ot this prob-
tem and pulled a series of surprisingly fast, meaty basslines out
ot its trickbag when dealing with Suzanne Vega's Nine Objects
O1 Desire album. As if this wasn't enough, the mid and treble
were nice too - cymbals had a deliciously natural, golden shim-
mer without sounding soft, and vocals were extremely transpar-

Thanks to its crystal-clear recording, Cirrus' Land's End Jazz
CD boasts the sort of ambience and tonal richness Pop tracks
can only dream about. KiT88 didn't hang around when it came
to exploiting the virtues of its four output valves on numbers
such as 'Leaves' and 'Suspect Sustain’. Saxophone had a won-
dertully smooth, realistic character, and acoustic guitar mixed
speed with harmonic richness to very impressive effect.

Even Drum 'n' Bass evidently enjoyed its trip through those
world-tamous kinkless tetrodes. Asian Dub Foundation and
Moloko showed no sign at all of the sluggish, woolly bottom-end
and poorly-delineated bass beats that most valve amps are to
blame for. Which makes the KiT88 an all-round, high-end bar-
gain whose ability to peel back the layers of a song is matched

ent and crisply defined. All in all not a bad start.

MEASURED PERFORMANCE

Power J6watts
CD/tuner/aux.

Frequency response 11Hz-75kHz
Separation 71dB
Noise 98B
Distortion 0.03%
Sensitivity 400mV
dc offset none

Distortion

level

(%)

0.05

he KT88 is a power tetrode with a

great reputation. Developed by

GEC, it was designed to handle
audio, the main criterion at the time
being low distortion. It had to have what
engineers call a "linear transfer character-
istic" and GEC were successful in achiev-
ing this. Our distortion figures clearly
underline this, with just 0.03% distortion
at TW/1kHz and, more surprisingly, little
increase at 10kHz to 0.05%
figure. A similar performance existed at

a very low

high outputs, distortion rising to just 0.2%
second harmonic, which is innocuous
sounding.

High frequency distortion is affected
by the output transformers distributed
capacitance and the valves ability to meet
high frequency current demand. Here the
KT88 and our custom output transtormer

by its unfailing musicality. M

ofter a virtually unmatchable result for a
valve amplifier. A large core lets the
amplifier swing full output at low frequen-
cies without serious distortion setting in
This provides solid bass, free from the
soft, wallowing quality common with
valve amps. Frequency response was
wide, stretching from 11Hz up to 75kHz.
Subsonic response has been rolled down
to lessen the likelihood of core saturation
occurring.

As valve amplifiers go this one offers
one of the best measured performances |
have come across. It is a testament to
GECs grasp ot the problems when design
ing the KT88, one of its last audio power
valves. Just as important though is the
transformer with which the KT88 is
paired. Qurs offers superb results. NK

KiT88 integrated amplifier is available as a kit from Hi-Fi World

KiT88 - K240/120
(with valves)

KiT886 - K240/120
(without valves)

KEL 34 - facelift

uk (inc. VAT & p&p)
£440.00

£75.00

Overseas (exc. VAT & p&p)
£375.00

£275.00

£65.00

Call or fax Nick Lucas on:+44 (0) 171 625 8032 (9am-5pm, Monday-Friday) wad@hi-fiworld.co.uk
For overseas freight charges, please call, fax or e-mail.
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SPEAKER KITS FROM IPL ACOUSTICS

Over a 10 year period |.P.L. ACOUSTICS have developed a range of high quality speaker kits, using the best
units from SEAS, MOREL, AUDAX, and I.P.L. and have produced a comprehensive range of speakers which
will compete with the most expensive of commercial designs.

All speakers have biwired crossover kits containing high quality components and terminals.

S5TL FIVE M3TL A2 H.D.A. S3TLM METAL

TRANSMISSION LINE TRANSMISSION LINE AEROGEL KIT TRANSMISSION LINE
TRANSMISSION | 4

. LINE KITS

' 4

TRANSMISSION LINE
PLUS KIT ............ £382.00 PLUS KITS ....... £177.00 - PLUS KITS ........ £177.00 PLUS KIT .. ... £18750 PLUSKIT .....£233.00
TOTALKIT ........... £506.00 £382.00 TOTALKIT ... £241.00 TOTALKIT ... £25900 TOTALKIT..£311.50

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

If you would like further details please send large SAE with 40p stamp for SPEAKER BUILDING CATALOGUE, compnsing 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.PL Acoustics, Chelsea Villa, Torrs Park, Ilfracombe, N Devon, EX34 8AY Tel 01271 867439
www: In Alta Vista search for: ipl speaker kits

LANGREX SUPPLIES LTD

DISTRIBUTORS OF ELECTRONIC VALVES, TUBES AND SEMI-CONDUCTORS AND I.C.S.
1 MAYO ROAD ¢ CROYDON e SURREY CRO 2QP
PHONE 24 HOURS EXPRESS MAIL ORDER SERVICE ON STCCK ITEMS FAX
0181 684 1166 E-MAIL: LANGREX@AOL.COM 0181 684 3056

A selection of our stock: of New Original Valves / Tubes.
Many of'ler brands aval'table.

STANDARD TYPES SPECIAL QUALITY TYPES 12AX7WA SYLVANIA 6.00
ECC83 El 3.00 A2900/CV6091 GEC 17.50 12BY7A GE 7.00
ECCS85 RFT 5.00 ES8CC/CV2492  BRIMAR 4.50 5687WB ECG 6.00
ECCS8 BRIMAR 4.50 ES88CC/CV2492  MULLARD 8.50 6072A GE 6.00
ECCS88 MULLARD 6.00 ECC81/CV4024  MULLARD 6.00 6146B GE 15.00
ECHS! MULLARD 3.00 ECC81/M8162 MULLARD 7.50 6336A RCA 35.00
ECLS82 MULLARD 5.00 ECC81/6201 MULLARD 8.50 6550A JAN GE 25.00
ECL86 PHILIPS 5.00 ECC82/CV4003  MULLARD 7.50 7027A GE 25.00
EL36 MULLARD 5.00 ECC82/M8136 MULLARD 10.00 7581A SYL 15.00
EZ81 MULLARD 5.00 ECC83/CV4004  MULLARD 20.00
EZ80 MULLARD 5.00 OTHER TYPES
GZ33/37 MULLARD 15.00 AMERICAN TYPES ECCS8I RFT 3.0
574G BRIMAR 5.00 5R4GY RCA 7.50 ECC82 RF1 5.00
6V6GT BRIMAR 6.00 5U4GB SYLVANIA 10.00 ECC83 RFT 6.00
12E1 STC 10.00 5Y3IWGT SYLVANIA 3.50 EF86 USSR 5.60
13E1 STC 85.00 6BX7GT GE 7.50 EL84 USSR 2.25
807 HYTRON 7.50 6B4G SYLVANIA 22.00 EL34G SOVTEK 5.00
811A RCA 25.00 | 6FQ7 SYLVANIA 7.50 EL34 E.l 5.00
6080 MULLARD 10.00 6L6GC GE 15.00 6SL7GT USA 5.00
6L6WGB SYL 10.00 6SN7GT USA 5.00
4

THESE ARE A SELECTION FROM OUR STOCK OF OVER 6000 TYPES. PLEASE CALL OR FAX FOR AN IMMEDIATE
QUOTATION ON ANY TYPES NOT USTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK.
SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPES A SPECIALITY. e -~

OPEN TO CALLERS MON.-FRI. 2AM - 4PM. CLOSED SATURDAY
U.K. 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
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RETURN TO MONO

Nick Lucas pulls the

final wraps from our
new KELB8O kit valve

monoblocs.

couring the hi-fi market for a

pair of high-performance,

low-cost, powerful valve
monoblocs, ! discovered there's real-
ly not a lot to choose from, especial-
ly after the unfortunate demise of
Audio Innovations and their 1000
series amps. Thus KEL8O (introduced
in November's DIY Supplement
No0.48) is a welcome arrival on the
home-build scene judging from feed-
back like the e-mails reprinted here.

This second article on the kit con-
tains a brief description of the build
sequence (in the form of an excerpt
from the easy-to-follow instruction
manual), an overall view of the
instructions and a look at the contents af
a KEL8O kit.

THE BUILD SEQUENCE

1)} FIXING THE HARDWARE TO THE
CHASSIS

The initial stages are straightforward
enough and revolve around fitting the
massive mains and output transformers,
the On/Off switch, the gold-plated phoro
sockets and the BFA speaker terminals.
These last were specified instead of 4mm
banana plugs as, according to European
Safety Regulations, a two-pin continental
mains plug will fit into a 4mm socket,
which is deemed unsafe. The new termi-
nals will accept a 3.5mm diameter, hol-
low banana plug (referred to as a BFA
plug) or a 1/4in. or 5/16in. spade. There is
also a 3.5mm hole to take bare wire. Still,
if you prefer a more traditional arrange-
ment, the chassis holes will accommodate
4mm binding posts.

2) POPULATING THE PRINTED CIRCUIT

BOARD (PCB)
The KEL34, HD83 and KEL80 owe their

HI-FI WORLD DIY SUPPLEMENT

ease of construction ta the fact that all the
valve bases and electronic components sit
on the PCB rather thar needing to be
hard-wired. Additionally, ail the parts a-e
supplied in separately-abe led bags,
which means less chance of puiting the
wrong bit in the right place. The PCB
itself is double-sided, so all joins require
soldering to its upper ¢s well as lower sur-
faces (except for the electrolytic capaci-
tors). Component orientation is very
important when it comes to these caps,
the bridge rectifiers and the octal valve
bases. The high-power resistors also have
to be a good 10mm ofi the PCB surface to
avoid tarnishing it.

3) VALVE HEATERS AND
INTERCONNECTIONS

Once all the components are sitting nice-
ly, the valve heaters can be wired up.
Heaters, and especiallv those of the out-
put tubes, carry plenty of current. To
avoid over-stressing PCB tracks, we chase
point-to-point wiring for this area. Each
valve base PCB section has pin pairs, or
just a single pin, to allow simple wiring

'-~ 4 -
- - e -

direct to the PCB. Due to the compact
size of the PCB, it was essential to incor-
po-ate four external wire links, each of
which join two circuit parts together.
These are referred to as 'interconnections'

4) CONNECTING UP THE PCB

The PCB fits snugly into the case, held
securely in place by <ix stand-offs. As we
now use PCB terminal pins in our kits, all
19 external connections are easy to make
without having the board hovering in
space while you wire them up.

5) NON-PCB CONNECTIONS

All that remains now is to hook up the
mains lead to the On/Off switch and the
output transformers to the speaker termi
nals.

(6)TURN ON FOR MONOBLOC HEAVEN
Insert all the EL34 valves, ensuring that
they are correctly orientated. Connect up
a dummy load, whether it happens to be
an old pair of speakers or a high wattage
7-10 ohm resistor. Bear in mind that you'll
neecl a pre-amp, be it active or passive, to
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COMPETITIVE WHOLESALE PRICES

New old stock - Government or
Original boxes unless marked *

which are White box 1-19
3D21 STC Data available £12.00
6AKS Muliard £1.95
6AMS Mullard UK £3.00
6AK6 Brimar UK £1.00
6AU6WC * USA £1.43
6AUSA GE/RCA USA £0.75
85A2 * East European 90 day guaraniee £1.80
807 Russian £6.60
5644 Raytheon £3.90
5755 Raytheon USA £2.63
7327 Sylvania, may be similar to ECC82 £1.35

ECL86/6GWS. Try

EF86. Use EF95 which is a similar valve. EF95 is B7G base. EF95 is recommended in Glass Audio. Data available

EF95 Mullard UK £1.95
EL34 See 3D21 possible alternative
EL.84 near equivalent try 6CH6 £1.95

6CH6 Brimar UK, similar to EL84 Mullard but ditferent pin out.
No discounts possible. Data available. £1.95

PC86 Zaerix East Europe £3.68
PCIY0(/4HAS East European £1.72
PCC84/7AN7 Mullard UK £1.50
PCC89 Russian £1.50
PCL&6/14GWS8 Polish or Russian made using

Philips technical expertise £0.53
SV811-3 Svetlana £19.50
TT21 Billington Gold Chinese £27.00
UCI.82 * Russian £1.80

20-49
£9.50
el
£2.00
£0.65
£1.43
£0.75
£1.20
£4.40
£2.60
£2.63
£1.35

PCL86 which is a similar valve at an amazing low price! Data available

£1.95
£1.95

£195
£3.68
£1.72
£1.00
£1.00

£0.53
£16.00
£18.00
£1.20

1.000.000 valves in stock including ES8CC, ECC81, ECC82, ECC83, EF86,
EL34, EL84, KT66, KT88. 6SL7, 6SN7, 3008, 807, 845, 6080 and sockets.
Please inquire for RETAIL or WHOLESALE prices. We also stock the excellent
BILLINGTON GOLD brand and limited quantities of Mullard, GEC, etc.

MASTERCARD., VISA and most credit/debit cards accepted.

IE GILLMANS ESTATE @ BILLINGSHURST @ SUSSEX RH14 9EZ UK

Visitors by Appointment only

Tel: (0) 1403 784961 ® FAX: (0) 1403 783519 © E-MAIL:billingtonexportitd @btinternet.com

BILLINGTON EXPORT LTD
On these types ONLY you
MINIMUM ORDER ONLY £50

n ob ain these WHOLESALE prices for a

50-99 200-299 200+
£9.50 £7.50 £7.00
£1.95 £1.95 £1.30
£1.60 T3S £1.25
£0.45 £0.38 £0.38
£0.95 £0.85 £0.66
£0.75 £0.75 £0.75
£1.20 £1.20 £1.10
£3.00 £2.90 £2.70
£2.50 £2.40 £2.30
£2.63 £2.63 £1.75
£0.90 £0.90 £0.90
£195 £1£95 £1.30
£1.40 £1.30 £0.80
£1.40 £1.30 £0.80
£2.45 £2.45 £2.45
£1.15 £1.15 £0.90
£1.00 £0.90 £0.80
£0.90 £0.75 £0.65
£0.53 £0.53 £0.37
£18.00 £16.00 -

£1.20 £1.10 £1.00

B3
EXPORT ' LIMITED

Pro-Cap

Silver Foil Paper in Oil Capacitors
Precision Engineered Professional Grade Audio
Signal Capacilors

IMISDIESS N\ 1S

"Thiese capacitors are the very best available anywhere in the world
and are sonically superior to all others irrespective of price.
Silver Foil Paper in Oil Pro-Caps are perfect for single end triode
amplifiers, push-pull power amplifiers, tube preamp, power
supplies and premium loudspeaker designs. You wiil hear
superior detail in your music, but none of the harshness,
only deliciously liquid, sweet and rich music.

Available in the following values
Silrer Foil Paper in Oil Capacitors (650 V)
0.005pF - D.014F - 002pF - 0.05pF - 0.1pF - 0.22)F - 047pk
1F - 2pF - 4pF - BpF - 16}F - 32uF
Low Vollage Speaker Crossover Silver Foil Paper in Oil Capacitors
IF - 208 - 4p¥ - 8F - 16F - 32F
LR ER
Contact Audiolamp for further information and pricing.
\ucliolamp 1 the sole distributor for Pro-Cap capacitors for all countries
thel are members of the European Community (excluding Germany).
Fax: +39 0974 984477
- Mail: audiolanp@ pisacane.cdinel-gdp.com
hip:/hewie.edmet gdp com/audiolamp

O \Acu.olava

Wcliolump. v Nazionale 41, 84067 Policasiro B.. Sa. Haly
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Howard Dawson Audio
Hand-Crafted Loudspeaker Units for Music Lovers

Let your craving for that elusive tweeter upgrade‘end

HERE'!
Howard Dawson Audio
16 Copeman Road,
Aylsham,
Norwich NR11 6JL.
U.K.
Tel (01263) 734361

Design-in the HRL-1 audiophile tweeter/supertweeter
and sit back for a lifetime of listening pleasure.

The HRL-1 is a 'traditional’ hand-made ribbon transducer for the
discerning audiophile. A very low inertia all-aluminium membrane
is used in conjunction with a massive Alcomax 111 cobalt magnet
syslem to provide effortless clarity and prescence. Sine wave
response is specified as 3kHz to 30kHz. but uscful output is
available to beyond 50kHz
Benefits include subsliantial improvements in location and
identification of sources conlaining significant cnergy above
10kHz. These are mainly voices and ‘acoustic’ instruments.
Metallic percussion, for cxaniple. is reproduced with scalp-tingling
precision and prescence. while simultaneously there is no trace of
harshness or 'listener fatigue’.
Units are supplied in pairs with templates and comprehensive
applications guidance, including crossover section design, and are
intended to last 4 lifctime. Sparc ribbon elements are available at
low cost in case the unthinkable should ever happen.
HRL.-1 Ribbon Tweeter/Supertweeter ....... £300.00 per pair
Replacement ribbon insert for HRL-1 ....... £10.00 each
Remanuf. inserts for Kelly/Decca ribbon units ... £16.00
or your own inserts rebuilt (new ribbon + tags) .... £13.50
U.K. p&p : ribbon inserts free, HRI1.-1 pair .. £10.00
HRL.-] overseas at cost (6kg parcel) - ribbon inserts .. £5.00
Write/phone for further information or sce our website
WWW . http://www.argonet.co.uk/businesslhsdawson
E-mail :: hd-audio@argonet.co.uk
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control the signal level.

Once you've fired up the KEL80s, get
reacly to check your test voltages. But
before you clo so, remember to put on the
safety gloves provided. Build time is
approximately six hours per monobloc. If
you do encounter any problems, turn
them off and carefully check your work
for any unsoldered pins or misplaced
components. Believe me, 99% of all mal-
functions are down to silly mistakes.
Should you encounter real difficulties,
then you are welcome to call the help
line. Alternatively, for a nominal fee, we
will arrange for the amplifier to be collect-
ed, fixed, thoroughly checked and
returned to yourself in full working order.

FEEDBACK FROM HAPPY
CUSTOMERS

Peter Moore says: | must say how
impressed | am with the KEL80s.The build
was straightforward (a tad over nine
hours) and all parts were easily identified
by the numbers on the bags. | populated
both boards at the same time, but final
assembly was finished individually.

After testing using a dummy load, |
was eager to connect up. The sound from
these amps is just amazing for under
£600. Often, magazine listening tests
leave a lot to be desired, but Simon
Pope's description was bang on target.

My system consists of a Marantz CD-
17, Sony JA30ES and JB920 MiniDisc
recorders, Monitor Audio PMC703 speak-
ers and my previous amps, the attractive
Aura CA200/PA200 pre/power combo.
This went some time ago after | built the
Velleman K4040, a nice-sounding amp
whose bass could be slightly flabby and
loose.

The KEL80s ooze tight bass and open
mid/treble, and a second mortgage is not
required to re-tube when the time comes,
unlike some of the more exotic amps on
the market. What's more, they are well
capable of coping with a wide variety of
music and they really start to sing after
only a few hours.

Peter Moore

pete.m@solarcom.in2home.co.uk

Pip Eastop says: | wanted to upgrade my
amplifier to something which would do
justice to a wonderful pair of speakers |
bought a few years ago - the Harbeth Kés.
A friend, who makes all his own hi-fi, put
a lot of energy into persuading me that |

HI-Fi WORLD DIY SUPPLEMENT
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What you see is what you get . .

would be happiest with a valve amp.

Convinced by his enthusiasm alone -
never having heard a really gocd quality
domestic amp, transistor or valve - | haa
been looking around for a year o1 so
when he e-mailed me with details of the
KEL80.

He told me that this was the kit to buy,
assuring me that there would be excellent
after-sales techncal help by phone.
Putting my faith in his recommendation
ordered the KEL80 kit. The packasze
arrived within a week and | opened it
with fear and trepidation. Wken | read tne
first paragraph of the instruction manual
my heart sank: Lethal voltages exist in
this amplifier.

Even though this is one of our simplest
kits, in terms of construction, please da
not attempt to build it unless yau have
some unclerstanding of valve circuitry. .
This was bad news, for | knew nathing a
all about any kind of electrical circuitry.
If it hadn't been for the reassuringly thick
rubber gloves included in the k't, | think |
would have sent it straight back.

I spent many days reading b ts of the
manual and taking occasional peeps at
the various bags of parts, wires, transform-
ers, the PCBs, the valves and casing. |
couldn't believe that | was gaing to tackle
the assembly alone, so | procrastinated
and wondered what | was going to do. It
wasn't until my 11-year-old daughter,
Emily, persuaded me to make a start that

. the contents of the KELSO0 kit

things began to happen.

She helped me get going by reading
the instructions to me in an encouraging
way and rummaging for and identifying
various bits in the 35 numbered bags.

After a surprisingly short time we had
mounted the transformers and fitted the
mains cable, phono sockets and speaker
posts. Now it was time to start solclering
stuff onto the PCB. On the recommenda-
tion of Nick Lucas, the World Audio tech-
nical help man, | had obtained a 25watt
Antex soldering iron, some suitable pliers,
wire strippers, wire cutters and some sol-
der.

Also, on the sensible advice of a
Maplin's shop assistant, | bought a little
Velleman kit (£5) for the novice. When
constructed, this would flash its LEDs if it
detected sound. From making this |
learned how to handle my soldering iron
and make nice looking solder joints on a
PCB. When it was finished, despite the
fact that it wouldn't work no matter how
loud | shouted at it, | felt confident
enough to start mounting all the bits and

" pieces on the KEL80 PCBs.

My initial nervousness soon wore off
and, before long, my pride and joy was
the soldering in of all 12 valve bases - a
beautiful job, although I say it myself.
These feelings of smug expertise came to
an abrupt halt, however, when | tackled
the heater wiring. | was grateful for the
photo in the Hi-Fi World Supplement
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KIT & COMPONENT SUPPLIERS

LOUDSPEAKER KIT SUPPLIERS
Wilmslow Audio, 50 Main Street,
Broughton Astley, Leicester LE9 6RO

Tel: (01455) 286603

Fax: (01455) 286605

UK distributors of Drive Units from ATC,
COLES, DYNAUDIO, KEF, MOREL, PEERLESS,
RCL, SEAS, SCANSPEAK AND VOLT.
Comprehensive range of high quality crossover
components, acoustic damping products, con-
nectors and veneers. Over 20 different DY,
loudspeaker kits on demonstration, including
ATC SO & 100.

Audio Note (UK Ltd)

Unit C, Peacock Ind. Est.

125-127 Davigdor Road

Hove, East Sussex BNI3 1SG

Tel. 01273 220511

Fax. 01273 731298

Suppliers of a large amount of components for
the Audiophile Kit builder. Valve amplification
data and vintage circuits also available. See the
double page spread in the back section of the
main issue for extra & more detailed
information.

European Precisian 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.

Falcon DIY Speakers

Falcon Acoustics Ltd., Tabor House,
Norwich Road, Mulbarton,

Norfolk NR14 8JT.

Tel: 01508 578272

UK. distributors of FOCAL drive units & Kits,
plus SOLEN (SCR - Chateauroux) polypropy-
lene capacitors and the fargest specialist Audio
inductor manufacturer in the UK. Stocking
Audio Amateur Publications and Audio
Computer Software. Comprehensive range of
D.LY Speaker kits, Parts, Accessories and
Books. Please send large SAE (38p) for free
price list. "Everything but the wood."

IPL Acoustics, Chelsea Yilla, Torrs Park
fifracombe, N.Devon EX34 8AY.

Tel: 01271 867439

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

South Coast Speakers Ltd

326 Portwood Road,

Southampton, Hampshire.

Tel: 01703 559312

UK suppliers for High-Quality Driver Units
from: SEAS VOLT VISATION SCAN-SPEAK also
MOREL RCL & many more.
Accessories/Components all of the Highest
Quality inc. ProAudio MKT Capacitors,
Inductors wound to order for any values. Many
DIY Kits always on demonstration in our com-
fortable listening area. Custom design services
& friendly advice!

VALVE AND OUPUT

Wilson Valves, 28 Banks Avenue,

Golcar, Huddersfield,

West Yorks HD7 4L.Z.

Tel: 01484 654650

Fax: 01484 655699

E-mail: wilsonvalves@surflink.co.uk

We stock over 2,500 different types of valves,

N.OS. and New. Please send a S.A.E. for full
list. No charge for matching. Most major credit
cards accepted.

Chelmer Yalve Company

130 New London Road,

Chelmsford, Essex CM2 ORG.

Tel: 01245 265865 Fax, 01245 490064,
Supplier of premium range of audio valves,
other valves and components also available.
(Please see our main advertisement in this
supplement).

Billington Export Ltd.

1 E Gillmans Trading Estate,

Billingshurst,

West Sussex RH14 9EZ

Tel: 01403 784961

Fax: 01403 783519

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

Langrex Supplies Ltd

! Mayo Road, Croydon,

Surrey CRO 2QP

Tel: 0181 684 1166

Fax: 0181 684 3056

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

Watford Yalves

3 Ryall Close, Bricket Wood,

St. Albans, Herts AL2 3TS

Tel: 01923 893270

Fax: 01923 679207

Specialist in new old stock and current produc-
tion valves. Sole UK distributor of the Harma
Diamond range selected for their superior per-
formance. Huge range held, stockists of
Mullard, GE, Phillips, National, Brimar, Sylvania,
Telefunken, RCA, MOV and many more.All
valves are new boxed and guaranteed. For free
price list and specialist advice call or fax Derek
Rocco, Watford Valves.

PM Components

Springhead Enterprise Park,

Springhead Road, Gravesend,

Kent DAI} 3HD

Tel: 0474 560521

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

Woodside Sound Engineering,

Arfryn, Llanboidy, Whitland. SA34 0EY

Tel: 01994 448271 Fax: 01994 448665
E-Mail: woodside@tesco.net

As well as producing transformers for our own
products, we can now offer an expanding range
of audio transformers for new ventures and
Renovations. We can wind transformers for
most RADFORD amplifiers to original specifi-
cation. Contact us with your requirements or a
list of standard items is available on request.

CLASSIC TURNTABLES

Technical & General

P.O. Box 53, Crowborough,

East Sussex TN6 2BY.

Tel: 01892 65 45 34,

The original specialist source of spares, replace-
ments and expertise for the classic turntables.
Years of actual experience and comprehensive
range of parts (originals and re-manufactures),
manuals, ancillaries, No dubious ‘improvements’
- no harmful ‘modifications’. Our specialities:
Connoisseur; Garrard; Goldring: Lenco; S.M.E.;
Thorens; Watts; Ortofon; Shure: Cartridges and
styli for 78s, Mono LPs, Stereo LPs.

COMPONENT SUPPLIERS

Avondale Audio,

The Hollius, Avondale Road

Chesterfield S40 4TF

Tel. 01246 200096

Fax. 01246 207240

Audio Engineers; upgrades, Improvements &
servicing to both static and moving parts of the
hi-fi chain. (amps as well as wrntables). Also
bespoke range of own equipment and an
extensive range of parts & components
available.

White Noise

{1 Station Road, Bearsden

Glasgow G61 4AW

Tel: 0141 942 2460

Specialist supplier of the highest quality, solder
masked, silkscreened, PCBs and kits for audio-
phile grade, solid state power amplifiers, power
supplies,MM/MC phono stages, and active
crossovers, with many more to come. We also
supply a wide range of top quality audiophile
passive and active components, specialising in
the latest high performance Japanese transis-
tors and UK lateral power mosfets. Write for
a free catalogue. Mail order only.

Audio-Links

7 Fairmont Crescent, Scunthorpe,

North Lincolnshire DNIé 1EL.

Tel: 01724 870432 Fax: 01724 875340
Large range of specialist audiophile compo-
nents for solid state and valve enthusiasts.
Friendly mail order service .

Monday to Saturday, 9am - 6pm.

30 Page Catalogue - £3.00.

AudioCom (UK),

Unit 4& 6,Tindle Centre

Warren Street, Tenby

Pembrokeshire, SAT0 7]Y

Tel: 01834 842803

Fax: 01834 842804

E-Mall: audiocom@scotnet.co.uk

Audiocom are international suppliers of premi-
um grade components. We stock a large range
of specialist parts which include; ALPS, Black
Gate, Elna SLIMIC & CERAFINE, Danish Audio
Connect CT|, Holco, REL-CAP, Sanyo OS-
CON, MIT MultiCap, Sfernice, Vishay, plus top
grade OFC Inductors & RCA connectors. Our
full colour 1999 catalogue is available at £2.50
(UK), & £3.50 overseas.

Hart Electronic Kits Ltd

Penylan Mill, Oswestry,

Shropshire SY10 9AF

24 Hr saleslenquiries Tel: 01691 652894

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

AP Electronics

20 Derwent Centre, Clarke Street,

Derby, DE! 2BUT

Check out the AP ELECTRONICS catalogue.
It's free with every order of over £40.00 or
can be purchased for a £4.9S 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 con-
nectors and COMPONENT NOTES on using
high grade parts. A quarterly newsletter ‘AP
PERFORMANCE AUDIO’ has been recently
launched and your first issue is free.

Cambridge Scientific Supplies

12 Willow Walk,

Cambridge CBI LA

Tel: 01223 811 716

Fax: 01223 501 833

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

RESTORATION

Audio Laboratories (Leeds)

3, Kildare Terrace, Whitehall Road,

Leeds, LSI2 IDB

Tel: 0113 244 0378

Have your pet hi-fi project professionally done.
With over 20 years experience in
factory-grade kitbuilds and overhauls, to both
valve and solidstate equipment, our good
reputation stems from meticulous engineering
coupled with superb measurement facilities.

.VINTAGE DiY
Loricraft Audio

4 Big Lane, Goose Green,

Lambourn, Berks RG16 75Q.

Tel: 01488 72267

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

WELDING

N.Clark Welding & Fabrications

14 Redhills Road

Easton Industrial Estate

Southwoodham Ferrers

Essex CM3 5UP

Tel: 01245 323336

Precision welding and sheet metal work
TIG/MIG welding, CNE Punch and Press Milling
and Turning Fine Limit and General Engineering
Prototype work and batch work undertaken.

AudioCom (UK),

Unit 4& 6,Tindle Centre

Warren Street, Tenby

Pembrokeshire, SA70 7jY

Tel: 01834 842803

Fax: 01834 842804

E-Mail: audiacom@scotnet.co.uk
Professional modifications using leading edge
components. Modifications are carried out by
engineer with 30 years experience in the field
of analogue and digital electronics. Upgrades
available to all types of audio equipment
including CD players, Transports, D-A convert-
ers, Pre & Power Amplifiers. Call us today for
more information.




The KELS8O0 instruction manual

which shawea the tangle of birds' nests |
would have to create. Still, | have to
admit that | called the help line to over-
come a crisis of confidence.

At this point | would like to thank Nick
Lucas for his seemingly limitless patience
in dealing with me - an obvious imbecile
when it comes to anything electrical.
After the first couple of calls, | realised
that he was not going to laugh at me
down the phone. From then on | called
him often, he was extremely helpful and
at no time made me feel stupid.

Having finished adding stuff to the
PCB, it was then time to connect great
bunches of coloured wires to it. | found
the soldering here a bit mare qifficult, and
only managed it because of the all prac-
tice | had while soldering things to the
PCB. The instruction manual could not
have been clearer and before long | was
ready to plug one of the amps in and
switch it on to test the voltages.

At this point | needed Nick's advice
again - | had never used a multimeter

before and had no idea what to do with it.
After a thorough telephone briefing, |

took a few slow, deep breaths to calm
myself (this had the opposite eflect and
sent my pulse racing), and donned the
splendid gloves, big enough for a gorilla,
which were going to save my life. They
instantly filled with highly conductive
sweat.

Gingerly, | plugged the amp into the
mains and then, relieved to find I was still
alive, switched it on while shielding my
face and jumping back a few feel.
Nothing happened. Not a peep. Phew,
what a relief - | could bin the lot and get
on with my life! No, | had plugged in my
soldering iron instead by mistake.

Once | had the amp powered up, to
my astonishment all the valves began to
glow orange. The rest of the story is about
many phone calls to Nick Lucas, trying to
find out why the voltages were not right.

In retrospect, having resorted to taking
my finished ampilifiers to Nick's workshop
for him to test, | would offer the 1ollowing

L diy kel8o

advice to any beginner contemplating
jumping in at the deep end like | did:
DON'T WASTE YOUR MONEY AND
YOUR TIME BUYING A CHEAP MULTI-
METER! The voltages were mostly fine -
my multimeter had been miles out. There
was nothing much wrong with my work
apart from a little carelessness in check-
ing my resistor soldering
So, how do the KEL80s sound? First, |
must tell you that, having built these gor-
geous heavyweight boxes with my own
virgin hands, | am unashamedly biased.
But they are infinitely better than the little
12-year-old Naim Nait | was using before.
Suddenly my Harbeth speakers have
found their voice - | was expecting to be
able to detect a difference, an improve-
ment of some sort, but instead | am sim-
ply blown away by the sheer visceral
reality of the music. The music in my liv-
ing room has popped out into jaw-drop-
ping 3D, and the bass-end seems to
extend right down into an infinitely deep
abyss. Within an hour of first hearing
them, my wife and | had already sampled
a minute or two of music from at least 30
CDs! We could not stop compulsively
trying out more and more from our var-
ied collection (everything is there except
Country and Western). When | shut my
eyes and listen, the music seems to come
from all around the room rather than
obviously from the speakers, as it used to.
How does this happen? | don't know -
I'm no amplifier builder. | am a perform-
ing musician by trade, a horn player, so |
know a little about acoustics, at least how
recording venues sound in reality. I am
amazed at the ability of these amplifiers to
recreate the acoustic settings of any
recording. One last observation - which
may be the most telling: it is now notice-
ably more difficult than it was to stop lis-
tening to my CDs!
Pip Eastop
pip@eastop.net

KEL80 monobloc amplifiers are available as a kit from Hi-Fi World

KEL8O - K240/120
(with valves) (2 off)

KEL8O - K240/120

(without valves) (2 6ff)

UK (finc. VAT & pé&p)
£590.00

£520.00

Overseas (exc. VAT & pé&p}
£500.00

£445.00

Call or fax Nick Lucas on:+44 (0) 171 625 8032 (9am-5pir;, Monday-Friday} wad@hl-flworld.cb.uk
For overseas freight charges, please call, fax or e-mail.
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Wide
range of Division of HaLFIN
popular, classic, 50 years of experience.

vintage. rare We shi rldwide.
Electrgn Tubes Electronic Tube On Line Shopping 0w e

from STOCK.

37/39
2 Quai aux
> Pierres de Taille
Web sit
S B-1000 Brussels
Free membership o BELGIUM
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L diy books

AUDIO REALITY BY BRUCE ROZENBLIT

udio Reality is divided into two

portions, number one, theory

("Audio Science") and number
two, practice ("Projects"). The first of these
is then further sub-divided into parts
which progressively iniroduce the reader
to the concepts of audio electronics,
together with a large serving of the
author's philosophy of audio. The subjects
are explained in a fairly logical sequence,
and in an audio-relevant way, if there is
such a thing!

Opening the book are the subjects of
electricity, conduction and electric fields,
Bruce writing his way through these in an
easily-comprehensible way. There are no
mathematical formulae, just words and
pictures. The actual mechanics behind the
processes of conduction are explained
very clearly, using the "water in a pipe"
analogy and others like it. These concepts
are applied to loudspeaker terminals,
wires and so on, so that the reader can
better make up his or her mind when it
comes to choosing types for a project. The
author also constantly attempts to dispel
the hype associated with audio connec-
tors through sound engineering sense.

The following brief section on insulators
paves the way for the introduction of the
concept of capacitance, how it operates
in an electrical circuit, and how it affects
cables. Next, inductance and skin effect
are covered succinctly before reactance
and impedance are dealt with in greater
depth. This is because Bruce discusses the
importance of both to speaker cable per-
formance (or speaker/amplifier/cable inter-
action) and investigates their impact on
sound quality.

Naturally enough, Bruce then moves
on to interconnect cables in a convention-
al engineering discussion where in great
emphasis is given to grounding and avoid-
ing hum. This leads on to the subject of
balanced lines, and the use of input trans-
formers. From here on in, the book's con-
tents are less fundamental, instead han-
dling topics such as power supply require-
ments, isolation transiormers and damping
systems. The author delves into the com-
patibility of components within a hi-fi sys-
tem,with sections on the problems
encountered by the amplifier or pre-
amplifier when driving real-lifeloads.

HI-Fl WORLD DIY SUPPLEMENT

Reviewed by Gary Devon.

Gruces Rozewmirty

The vacuum tube is introduced next,
with the concepts of space charge and so
on explained briefly. Bruce's projects,
which appear later on, are all thermionic,
s0 a compact intro to the valve's opera-
tion is handy for newcomers whe don't
wish to plough through a whole text
book.

As part one of the book draws to a
close, the dreaded negative feedback is
discussed in engineering terms -how it
works and why Bruce thinks that it is ben-
eficial to audio amplif ers.

Last but not least are pieces o0
acoustics and perceived scund. They may
riot be particularly lengthy, but at least
they go through the basics without resort-
ing 1o masses of equations.

Part two of the book begins with
instructions on how to build valve ampli-
fiers, and five projects to exper-ment with.
Included are tips on soldering, wiring lay-
out and so on, as well as the reassurance
that constructing a va‘ve amplifier is not a
black art reserved for spedalist engineers.
The projects themselves are quite interest-
ing. Heading the list is an Output
Transformer-Less (OTL) design, "The
Transcendent OTL", which uses £EL509
output valves. This amplifier relies on
Bruce Rozenblit's own patented circuit,
which claims to overcome some of the
problems previously associated with these
amps. Personally, | doubt this topology
actually performs as claimed - | think
somewhere a mistaken assumption has-
been made. Still, it probably woks OK.

The second project is the "Groundedl-
Grid Pre-amp", which centres around a

cathode-coupled circuit whose output
side is connected as a Shunt Regulated
Push-Pull with local feedback.

We go on to the "Super-Compact 150
Watt Amp", which again sports EL509s.
These are really meaty valves,and reason-
ably priced too, so this could be a good
one to build. The circuit is quite conven-
tional -cathode-coupled phase-splitter
with regulated screen supplies, American-
style.

The "Single-Ended With Slam" employs
three 6550 output valves connected as
cathode-followers to the out puttrans-
former. This is an unusual approach, but
one that gives a lower impedance to drive
the transformer.

The end product is definitely a cast-
iron, V8 SE amp, nothing like the Bonsai
Japanese single-endeds. Finally Bruce
offers the "Grounded-Grid Cascode Phono
Pre-amp", whose topelogy is similar to
that of the line-stage project. This, and all
of the other projects, come with full con-
structional advice and test procedures,
along with parts lists for going shopping in
the catalogues. The end of the book con-
sists of Bruce's patent for his OQTL topolo-
gy, which is written in patent language.
You can try it if you like, but you'd be
better off reading the circuit description
which accompanies the project.

Overall, Audio Reality is an interesting
and entertaining book. Bruce uses humour
to good effect, and his personality and
philosophy are liberally spread over the
writing like chilli sauce, which gives it a
more personal feel.

By the way, Bruce has a manufacturing
company, Transcendent Sound Inc, and
the projects in the book are versions of
equipment from that company, so they
should have been tested in the field. It
may even be possible to find reviews of
the amps in some American magazines, if
you are wondering what they might
soundlike. The projects are designed with
Bruce's values in mind, so they should
drive most loudspeakers and be reliable. GD

Audio Reality by Bruce Rosenblit
is available from World Library,
see page 68 for order form
book code 1640
cost £21.50 + £2.25 UK p+p
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dly review

SINFE-ING ON

Richard White considers AF generators for the amateur and looks at Iso-Tech’s
IFG100 stepped frequency oscillator.

espite the far more sophisticated

techniques now used for measur-

ing audio equipment, as far as the
home experimenter is concerned, the
game begins with an AF oscillator, or fre-
quency generator.

Since amplifier designers spend much
time and care ensuring that their designs
will not oscillate (‘unconditionally stable’
is the expression), one might be forgiven
for thinking that an audio oscillator practi-
cally makes itself! The difficulty lies
chiefly in control: here is a fine line to be
trod between letting things simply howl
and killing the oscillation altogether.

For many years, the amateur’s practical
oscillating circuit has been based on the
feedback connected Wien bridge network.

In the simplest terms, all that happens
in a circuit of this sort is that the capaci-
tors gain and lose potential at a rate gov-
erned both by the capacitance and by the
value of resistance. None of this would
work if a capacitor could be charged
instantaneously. It is the finite time taken
for a given capacitor to be charged
through a given resistor which allows its
use for generating regular waves. By vary-
ing the component values, either by
changing the resistors or the capacitors,
the oscillation frequency is also changed.

Various practical applications of the
circuit have been tried out over the years,
including using two generators and mix-
ing the outputs to achieve a sort of hetero-
dyne resultant

the market. The necessary control of the
amplitude of the oscillation, to prevent
PA-type ‘howl’, is taken care of by a self-
heating thermistor which automatically
trims signal level by passing more or less
feedback as its element temperature

FREQ RANGE
Hz

AMPLITUDE
TN

X1 oo

s vne
=_.(®

ATTEN

O-FECH FG100 OUT
RC OSCILLATOR — ’@

WAVEFORM

varies. Simple and effective.

Now for the fly in the ointment, It
would be idle to deny that the carbon
track potentiometer commonly used for
varying resistance is in any way a top-of-

the-range device. My

wave. This device I experience with inexpen-
gained popularity P sive AF generators is that
because it l not only does it become
required only 2 ” difficult to set a given fre-
minimal frequen- quency, owing to the

cy change in one i o vagaries of wear on the
oscillator to pro- L pot’s tracks, but it also
duce a large fre- 3 PUTPYT bhecomes impossible to
quency change 4 —0 track through a frequency

in the output
Nowadays, the most common practice
is 1o use the plain Wien network, with
fixed capacitors, and to vary the frequen-
cy by ganged variable resistors. This
approach is much more tolerant of com-
ponent quirks and is the basis of most
inexpensive signal generators currently on

HI-FI WORLD DIY SUPPLEMENT

Op-amp coupled Wien bridge network band without the signal

being interrupted, coming and going with
every tiny movement of the frequency
knob. It was this practical irritation which
led me to explore the possibility of fitting
some sort of stepped attenuation in place
of the wretched pot. This soon began to
look expensive and | fairly rapidly came

FEBRUARY 2000

to the conclusion that either improving
the model | had, or else making some-
thing from scratch, would incur much

time and not a little money.

As if in answer to my prayers, the Iso-
Tech IFG100 turned up. This little device
is about the size of a pocket calculator
and has many advantages for the amateur,
not the least being its extreme simplicity.
Instead of the aforementioned unreliable
potentiometers, the IFG100 has 23 click
settings which double up to provide 46
fixed frequencies between 20Hz and
150kHz. The steps appear to be some-
what arbitrary but the increments work
out to either three or four per octave,
which is fine enough for most amateur
work. Signal attenuation is by slide switch
(-20dB) and a knob for fine adjustments.
Setting the signal amplitude does not
affect the level of the oscilloscope syn-
chronizing output.

In use, | have found the device to be
reliable and easy to use. At the sacrifice of
a continuously variable frequency control,
the IFG 100 provides a handy selection of
accurate (+3%) spot frequencies, with a
choice of either sine or square waveform.
Let’s face it, when you're doing a bit of
home testing, the last thing you need is an
AF generator which needs testing itself!

SO - TECH IFG 100
Hand Held RC Oscillator

600 ohms
50 hours(typ)

Output impedance

Battery life(1 x PP3)

Sine wave characteristics

Output voltage 1.2Vrms max
(no load)
+/-0.5dB

(reference to 1kHz)

Square wave characteristics

Output voltage 8V p-p max
(when on load)

Output flatness

Edge time <0.5 microseconds
Available from Electromail
(after 10th Jan 2000)

Tel: 01536 204 555

Stock No: 205-968
Cost: £50.70 excluding VAT & carriage
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DRAWING A LINE

My first attempt at building a valve
amplifier was just over 20 years ago. It
featured a 30P19 line output tetrode from
a scrapped TV set. The other innards -
smoothing caps, etc - were enough to put
together the rest of the amp, with the
exception of a Radio Spares universal
output transformer.

The heater supply came from a small,
25volt transformer which was actually the
TV's output transformer connected to the
mains. There was no mains transformer -
the amp was connected directly to the
wall socket via a salvaged solid-state
diode. (THIS IS, HOWEVER, POTEN-
TIALLY LETHAL, AND SHOULD NOT BE
ATTEMPTED BY OTHER DIYERS - JM)

The amp had a tone control and a 1M
ohm volume pot. It drove a 12in.
Goodmans’ driver, probably from the late
Forties. The source was an old Garrard
turntable with a crystal pick-up.

The first time | turned the amp on, |
used a very long stick as there were no
fuses in the round-pin plugs! It didn’t
explode - there was just a buzz and a
hum from the speaker plus a lovely blue
glow coming from the valve. | put on a
record and was taken aback by how loud
this little single-ended amp sounded. |
was only 14, and to me it was magic!
Now, two decades on, having owned
much classic valve equipment, I've built
a stereo amp with PL504 line output
valves (£3 each) with an ECC83 driver
and a proper mains transformer.

Having finished constructing it, | was
told it would distort terribly as line output
valves are only switches. Plus, it was only

Gamma Rhythm: The 211 transmitter
triode is a very popular candidate for
single-ended and push-pull use.

a zero-feedback single-ended with just
110 volts on the anodes as they are
apparently low-impedance types.
However, the sound quality is as
good, if not better, than that of many
alternatives I've compared it to. Does
anyone else use line output valves? Am |
on the right track?
Mr T Gibson, Kent.

Your early experiments with valves
sound very similar to mine. The first
amplifier | built was a single-ended N37,
I think. I’'m not sure because | seem to
remember that there was very little left of
the print on the valve - it could have

been an M87! The amp was just a single
pentode connected up as a triode with a
5U4G rectifier valve. | had no data on the
valves - | just bought a box of them at a
jumble sale - so | had to look inside the
bottles to work out which pin did what.
That amp worked as well, much to my
surprise. | hooked it up to the output of a
radio and powered a projector extension
speaker with it. My parents complained at
the noise coming from the shed - great!
There is absolutely no reason to reject TV
line or frame output valves. In fact, some
types were dual-purpose, audio and TV.
Special audio types are usually construct-
ed to have low microphony and low
noise, but of course this only really mat-
ters with small-signal valves; output
valves are a lot less susceptible to noise
because the level is far higher.

Today, a lot of RF and TV valves are
used in audio amplifiers; in the US, the
6DJ8 or ECC88 is just about standard
issue for pre-amps. Over here in the UK,
the EAR 509 uses TV line output valves.
The legendary Ongaku from Japan uses a
211 transmitter triode, and the list goes
on. | think that you should carry on
experimenting with your circuits, and
don't let people put you off. Try to get
some valve data - you could buy a copy
of the Vade-Mecum, which will enable
you to compare the characteristics of dif-
ferent valves and make your own mind
up as to which types to try. GD

TURNING BACK TIME

Constant upgrading of hi-fi components is
expensive (what a revelation!) and not
always justified, particularly with elec-
tronics. If you have, say, an amplifier
around 15-20 years old, which was a
good example of the technology of its
day, it’s worth bearing in mind that a high
proportion of its price (and that of any
replacement you might buy) lies in the
amortisation of development costs, mar-
keting and distribution expenses, and
(naturally) a profit margin for the manu-
facturer.

Much of the amplifier itself, particu-
larly the case, fixing hardware, etc, won’t
deteriorate, and many components (trans-
formers, transistors, etc) can last for very
long periods of time. Although circuit
tapology has moved on, the performance
attainable from a well-designed late-
Seventies or early-Eighties amplifier is still
comparable to all but the most expensive
of current units. Thus, if you are compe-
tent with a soldering iron and can obtain
(and read) a circuit diagram, you can
transform your old amp w.th audiophile
components.

The biggest gains can be made with
parts like new power supply, signal and
decoupling capacitors, Schottky rectifier
diodes, and phono and speaker connec-
tions. Resistors can be replaced too, but
major sound-enhancers like Vishays are
expensive.

It’s possible to buy suitable candi-
dates for a rebuild at boot fairs or from
second-hand hi-fi shops for not much
money. | ravaged an Exposure VIII power
amp (vintage 1980 | believe), stripped out
fuses from the power supply (not the

mains side!) and speaker output lines,
and replaced them with auto-resetting cir-
cuit breakers. | changed all caps in the
circuit and fitted gold-plated phono sock-
ets (ditto speaker connectors). In addition
- and this is a critical part - 1 went over

While there are some classics out there,
not all older equipment is worth the
time and money involved in modding it.

the circuit board resoldering every joint.
A high proportion of equipment failures
after three to five years is down to sol-
dered junctions drving out. A quick run
round with the iron (surprisingly few
joints in total on a power amp board)
pays big dividends. Result? The amp now
sounds like a £500 unit, and all for a cost
of about one tenth of that! Further big
improvements included doubling up the
power supply (extia transformer, two
extra reservoir caps and four new
Schottkies) and putting it in a separate
case. OK, that cost an extra £50 plus the
case, but it was well worth it. Basically,
the message is: think twice about buying

an expensive new amp, especially if you
have an oldie hut goldie in your loft!
David, psychomet@easynet.co.uk

There’s probably no better way to get
great hi-fi on the cheap than to rebuild
venerable but possibly classic electronics.
However, while this holds true for quite a
lot of amplification, CD players and
‘speakers can he much more hit and miss.
Older digital equipment, if it was flagship
gear when first sold, can be resuscitated
for use as a heavyweight transport with
the addition of a new master clock and/or
digital output hoard.

Most older DACs should be left to rest
in peace, unless you want to take on a
modification which could tumn into a
labour of love rather than a cost-effective
update. Of course, there are exceptions:
the old TDA1541 multi-bit converter has
a strong following for its musicality, par-
ticularly if it’s the specially-selected, high-
grade chipset.

On the whole, though, a modern kit
DAC such as one of Sonic Frontiers’
would most likely be a better bet. Aged
loudspeakers should be looked at in pretty
much the same light. On a lot of them,
the drivers will be getting geriatric, and
you can be almost certain of having to re-
surround or re-cone drive units. Having
said that, get a good, low-mileage pair,
and re-wiring them and fitting audiophile
components can transform their sound.

Again, a generally more reliable
approach is to go for a well-engineered
new kit and fill it full of the tasty parts
you would otherwise have transplanted
into a second-hand buy. JM

HI-FI WORLD DIY SUPPLEMENT
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CLOCKING ON

With many people still interested in
improving the performance of their CD
players, I would like to share a design
for a high-performance clock that
should give a considerable boost in
sound quality. It's not expensive and is
pretty easy to build, provided you have
some experience with a soldering iron.

The oscillator usually found in CD
players, particularly older models, is
pretty basic, resembling the circuit
described in Figure 1. The CMOS
inverter is functioning as a linear ampli-
fier and is usually integrated onto the
DAC chip or digital filter. This means that
the oscillator is subject to power supply
noise generated by the rest of the player,
producing jitter.

A considerable improvement can be
made simply by constructing this same
circuit with an individual inverter pow-
ered from its own supply. However, even
better results are obtainable with a dedi-
cated crystal oscillator chip, in this case
the Motorola MC12061.

This clever little device is designed so
that frequency stability is highly immune
to variations in supply voltage, and
requires the addition of very few extra

components to build the complete circuit.

For fans of techno babble (like myself), it
features Automatic Gain Control, a bal-
anced analogue output stage and series-
mode oscillation. AGC regulates the
amplitude of oscillation in order to pre-
vent clipping, a major cause of phase
noise in standard clocks. It is suitable for
use at frequencies from 10MHz to
20MHz (most CD players operate at
either11.2896MHz or 16.9344MHz).
Performance is further enhanced by using
a fast rise-time digital buffer at the output.
The 74AC04 is faster, but the HC version
performed just as well to my ears and is
less critical of circuit layout

Iceally, for guaranteed optimum per-
formance, high-speed circuitry should be
built on a purpose-designed PCB with a
ground plane, although | successfully
built my first prototype on Veroboard.
Advice on circuit design and layout was
given by Guido Tent in an excellent arti-
cle in a recent DIY Supplement.

Basic points to remember are:1) The
active devices should be decoupled as
close as possible to their power supply
pins with low-inductance capacitors; 2)
Keep tracks short, and the circuit in gen-

=

Fig. 1 Basic oscillator

eral compact.
The original
oscillator (resis-
tors, ceramic
capacitors and
crystal) first

DAC / Filter

Thisresistor s~ Needs to be
Xt1 [] not always used removed from
D — the player.
Now construct
=] the circuit as

described in
Fig.2, using the
original crystal.
Only one will
work (XT1). Which one must be deter-
mined either by experimentation or with
the help of a circuit diagram,if you have
one.

Either build a dedicated PSU for the
oscillator or hook it up to the main player
PSU - the output of a 7808, 7812 or 7815

=

100chm 100chm

at a frequency a few ppm down. This
isnt a problem at all unless you use a
phase-locked loop (jitter buster) between
transport and DAC, in which case the PLL
might have trouble locking on. If so, you
will need to get a series-mode-cut crystal
from a manufacturer. Otherwise, don't
worry.

So, what does it sound like? | have
found that, with a range of different
machines, it provides excellent results. All
the usual consequences of reduced jitter
are in evidence - music simply sounds
more naturally right and cohesive.
Instruments gain a tangible solidity, and
front-to-back sound staging becomes
more realistic.

Daniel Espley Gloucester

PS. The MC12061 can be obtained from
Viewcom (tel:0181 471 9338).

> ~CGORED-

100uH 100uH
L ~ 100uF

100nF | 100nF| 0

r[ _ﬂ
£
® N DA s W N

MC12061
Fig. 2 improved osdllator

voltage regulator will do fine. Run the
supply wire close to the PCB ground
plane, or use coax, to reduce RF pick-up.

As mentioned earlier, noise on the
supply line is a major cause of jitter, so
it's important to keep the power supply as
clean as possible. Sanyo Os-Cons make
excellent low-noise decoupling capaci-
tors. It may also be worthwhile experi-
menting with high-grade regulators and
battery power.

Having said this, after trying different
power supply configurations (including
batteries), | found very little, if any,
increase in performance. | believe this is
due to the MC12061’s intrinsic immunity
to supply noise. Since it uses series-mode
oscillation, if you use a parallel-cut crys-
tal as found in most players, it will work
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We've actually got a couple of com-
mercial clocks in for audition at the
moment - one from Audio Com and the
other from Acoustic Precision. Fitted to a
Pioneer DV-505, the first of these is cur-
rently sounding very good, and we have
high hopes for the second too

On the topic of power supplies, | have
found that batteries (especially lead/acid
types) can be disappointing in analogue
gear when running through regulators
such as the 78XX, 79XX or 317/337
series. However, this isn’t because of the
battery - power your circuits from an
unregulated battery and the result is
much better than fitting a cheap, basic
regulator. M

THE WEB AND WAVES

| am interested in building some speakers
utilising quarter-wave loading (devised by
Paul Voigt), as used in some Castle loud-
speakers. My father has a pair of Chesters
and a pair of Howard S2s, both of which
sound very nice. Do you know of any
books on the subject? | intend to use

Audax HM170Z0 drivers, and possibly a
set of ribbon tweeters from IPL Acoustics.
I have free access to the Net, so | would

also be interested in any web sites on the
subject. Matthew St john Smith

One very interesting site which deals with
building loudspeakers is

http//melhuish.org/audio/fullrange. htm.
As you can see from the URL, the focus is
very specifically on single, full-range dri-
vers (Lowther, ATD, Fostex and many,
many others), but there is also information
on quarter-wave loading as this is a very
popular way of squeezing bass out of this
sort of unit. IM
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SUGDEN audio products

MSTERCLSS

Masterclass from the original CLASS A company

New products from Sugden
Wide-bandwidth d.c coupled high curren: class A powzr amplifier
and matching pre-amplifier. Available as a stereo power amplifier
you can upgrade or balanced monoblocks.

dandcrafted from the finest materials and components, Sugden guarantee to
add an extra dimension to your listening pleasure. QOur superior
wide-bandwidth designs will increase the dynamic range and sonic accuracy of
your audio system - without fetigue.
With over thirty years expzrienoe in design and manufacturing
Sugden has become a reference for reviewers, nwsicians and audiophiles
around the weorld. Prices start at £549.00 for the Audition series
so why szttle for anything less?

J. E. Sugden & Co Limited
Valley Works, Station Lane, Heckmondwike,
W. Yorks. WF16 ONF
Tel. 01924 404088 Fax 01924 410069
Email jesugden@compuserve.com

ORIGIN LIVE TURNTABLE KITS TURBOCHARGING
Standard & Ultra YOUR REGA ARM
Now you can save momey and build your own high “Nothing less than total dynamite!”
performance deck. The standard kit version is offered at £145, R HI-FI WORLD, FEB 1999
and the ultra version at £279. Both decks come with a full set of If you are the proud owner of any Rega arm. why not

utterly transform it into the league of super arms with the Origin
live structural modification:- £75 inc post & packing.

This modification will enable your Rega to perform at a level
exceeding that of arms costing over £12G0. Internal rewiring with
high grade liiz cable is alsp otfered at an additional £70.

drawings and guidance instructions. The kit allows for your cre-
ativity or there are optional parts that will enable you to assemble
a tried and tested design within 1-4  hours.
This is probably the easiest kit you will ever make.

“this Vinvl font end had my jaw heading towards rhe floor with
the solidity and transparency of the music it was making”...
* the standard came up with crystal clear images set in a broad
sound stage”... “With all these goodies in place, the standard
would give turntables at the £1200-£1400 mark a hard time.”
HI-FI WORLD SUPPLEMENT NOV 97

“I lave to say the Regu maodifications tiern this humble arm into a
real Giant killer. Gone is the rather grey, sterile sound of the
cooking Regu. Istead, tonal colour is fresh, dvnamics have great
speed and impact. and the sound stage is huge.” H1 FI WORLD
SUPPLEMENT NOV 97 (structural modification only to a RB250)
WHAT HI-FI Sept 98 gave this modification a 5 star rating.

“is exceptionally easy to build and professional in both sound
quality and appearance”
HI FI NEWS SUPPLEMENT NOV 97 CROSS SECTION DFARIEND

For arm modifications we normally return your arm in 2-3 days

THREADED NEERT
ALLEN BOLT
{ . |
| {
AATTER - A
N LS
REGA ARM “URE REPLACEMENT REAR $5UB

v WGH TENSLE THIN BOLT

COUNTERWEIGHT RIGID ATTACHMENT BY BOLT ADUSTMENT

SUBPLATTER
For further information contact:-
Origin Live, 87 Chessel Crescent, Bitterne,
Southampton, SO19 4BT
Tel: 01703 578877 / 442183 Fax: 01703 398905
Email: origin.live@virgin.net
web site: http://www.originlive.com

SPINDLE & BEARING HOUSE




PRICE VALIDITY TO END NOV 1999 - ASK ABOUT ANY TYPES NOT ON THIS LIST

CHELMER
VALVE

COMPANY

for High Quality Audio Tubes

Everybody in the tube business knows that the justly famous Brand names of yesteryear like BRIMAR
GEC, MULLARD, RCA & TELEFUNFKEN Etc. Etc. are scarce and often very expensive.
Although we supply all major brands when available (and have many in stock) our policy is to offer a
range of tubes, mostly of current manufacture, the best we can find from factories around the world,
which we process specially to suit audio applications. The result - CVC PREMIUM BRAND.

Our special processing includes selection for LOW NOISE, HUM & MICROPHONY and controlled
BURN-IN on all power tubes to improve STABILITY and select out tubes with weaknesses Etc.

A selection of CVC PREMIUM Audio Tubes

PRE-AMP TUBES POWER TUBES POWER TUBES SOCKETS ETC.
ECC81 520 | EL34G 7.70 | (continued) BOA (Chassis or PCB) 1.60
ECC82 5.20 | EL34(TESLA) . SRR b 46.00 | goa (Chor PCB) G/Plated  3.00
E 250 | EL34/6CA7 (Large Dia) 1070 | 6550A 11.00 | el (Ch or PCB) ja
ECC85 6.00 [ EL84/6BQS 4.80 | 6550WA or WB 13.50 | Octal (Ch. or PCB) G/Plated 4.20
ECC88 5.00 | ELS09/519 13.00 | 7581A 11.00 | 4 pin (For 243, 3008 etc)  3.30
ECF82 5.00 | E84L/7189A 6.50 | 807 9.00 | 4 pin (For 243, 3008 etc)
ECL82 5.20 | KT66 SREIR_B) SO 11.00 16/ piated 5.00
ECL86 5.20 | KT66R 22.00 | 8124 34.00 | 4 pin yumbo (For 211 etc.) 11.00
EF86 5.60 g;g s, 12-28 845 30.00 | 4 pin yumbo (For 211 etc.)
E8OF Gold Pin 10.00 : Gold Plated 15.
E8(1)CC S e 6.80 | KT88 (Gold Special)  21.00 | RECTIFIER TUBES £ B ey 307) 2_88
E82CC Gold Pin g.00 | KT88 (GL Type) 30.00 7 Pin (For 6C33C-B) 4.50
E83CC Gold Pin 7.50 | PL509/519 9.00 | EZ80 420 | o pin (For EL, PL509,
: ; E281 4.70 ' '
E88CC Gold Pin BINY | =4 (4.9761m) 1450 | Foob 1200 | ch orPcB) 5.00
6EU7 6.00 | 211 22.00 1 ~ooa 10.00 | Screening Can
6SL7GT 8.50 | 3008 50.00 ) oo 670 | (ForECC83etc) 2.00
6SN7GT 460 | 6C33C-B P 670 | Anode Connecter
6922 5.50 | 6L6GC =l 550 | (For807etc) 150
7025 GIED, [ BESHEICH5R61 800 N CvaGT 4.70 | Anode Connecter
- 50 | svaar 420 | (ForEL509 etc) 1.70
61468 1050 | 5Z4GT 4.70 | Retainer (For 6L6WGC etc.) 2.00
and a few “Other Brands” (inc. Scarce types).
SRAGY FIVRE 7 ( 6B4 VANIA )7 6SN BRIMA STC 110.00
SRAWGY CHATHAM USA 10.00 | 6BW6 BRIMAR 500 | 12AT7WA MULLARD 500 |805 CETRON 50.00
5U4GB RCA or GE 12.00 | 6BX7 GT GE 850 | 12AY7 GE-SYLVANIA 775 |5842A GEC 15.00
SY3WGT SYLVANIA 500 | 6CG7/6FQ7SYLVANIA 750 | 12AZ7 GE 750 |6080W TUNGSTOL 12.50
6AS7G RCA or SEIMENS 12.00 | 6CL6 RCA or GE 500 | 12BH7A GEorRCA  13.00 |6550A GE 23.00
BAUBWC SYLVANIA 3.50 | 6CW4 RCA 11.00 | 12BY7A GE 9.00 |6146B GE 17.00
6SL7GT STC 850 | 12E1STC 12.50

ALL PRICES IN U.K. POUNDS £
Please note carriage charge extra + VAT (EEC Only) - When ordering state if matching required (add £1.00 per tube).
Payment by CREDIT CARD (ACESS, VISA, MASTERCARD) or BANKERS DRAFT, TRANSFER or CHEQUE (UK ONLY).
FAX or POST your ORDER - We shall send PROFORMA INVOICE if necessary.

Valve Amplifiers sound better still fitted with CVC PREMIUM Valves!
Chelmer Valve Company, The Stables Baddow Park, Great Baddow,

Chelmsford, Essex, CM2 7SU. England.
© 44 (0)1245 474147 Fax: 44 (0)1245 474347






