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Visit our showroom at : 58 Wilton Road, Southampton, S015 551 
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GERMANY 

visAir N® 
VISION OF SOUND 

V
ISATON , who have been a sustaining member of the Audio Engineering 
Society for many years offer a vast range of speaker kits that give unrivalled sound 
quality & performance. From all round loudspeakers that are suitable for 

enthusiasts of any experience., to the 

top class high-end systems that require 
some advanced woodworking skills, 
the vast range of kits on offer means 
that there is something for everyone, 
whatever your tastes. 

All kits are supplied with 
straightforward instructions & cabinet 
dimensions. No soldering is required for 
the "Alto" series as the crossovers come 
ready wired & fixed to gold plated 
connection terminals. The more 
advanced kits in the range do require 
some soldering. 

Visaton Drive Units 
Visaton have set a goal for their 
loudspeakers, and that is : "The 
completely natural reproduction of 
music, including the emotions that 
the artist tries to express". 
Loudspeakers therefore have to 
perform with much more than just 
high power levels. A balanced 
frequency response as well as 
maximum transparency will give 
the optimum reproduction of all 
types of music from pop bands to 
symphonic orchestras. 

Latest High-End Drive Units: 

RHT 12 - High End Ribbon Tweeter ( outstanding performance, must be heard ) 
AL 130/170 - 5.5" & 6.5" aluminium cone, cast chassis, bass/mid drivers 
GF 200/250 - 8"&1 0" glass fibre cone, cast chassis, dual-coil bass drivers 

Help with your own Ideas 

At South Coast Speakers we want 
to help you realise your own ideas. We offer a full 
alter-sales service to help with any construction 

problems & general queries. We can also cater t'or 
spacific needs with custom designs & projects. 

Design Services 

1) Crossover Design: 
You must send us your drive units. We will then 

design & optimise a crossover network specifically 
for those units. 

2) Cabinet Design: 
In order to achieve optimum performance from the 
bass driver the cabinet must be the correct volume 
for that driver. Given the parameters of the unit 
we will supply cabinet dimensions together with 

port tube length & diameter if required. 

3) Full Test Service: 
We use a sophisticated computerised measurement 
system to fully test your loudspeaker with regard 

to frequency response, phase and impedance. 
We can also test driver units & supply you with 
the actual Thiele/Small parameters values. This 
will insure that you have the correct values for 

your calculations 

Up-grade & Repair service 

We can repair or up-grade your existing 
loudspeakers, bringing them up to 1998 specs. Up-

grades include : Replacement drivers, OFC 
internal cable & new crossover components. 

Estimates are provided free of charge and without 
obligation. 

Listening Room 

Our Showroom has a comfortable listening area 
modled on the average family living room, giving 
you, the customer, a realistic idea of how your kit 

speaker will sound when you have completed 
construction & plug them in at home. There are 15 

kits on demonstration ±2 from time to time. 

We are here to help you, offering informed & 
friendly advice so please ask. 

FREE Loudspeaker Kit & Drive Unit catalogue & price list ( including some useful hint and tips ) 

Telephone/Fax : 01703 - 703221 
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All the news thats' kit to print in the world of DIY. 

KEL80 
Big Brother is watching you! We unveil our heftiest amplifier 
kit yet, the KEL80 monobloc. Four output valves will promote 
a healthy glow in all valve fans. 

BOOK REVIEW: 
Fundamentals of Valve-Radio Technique 
by J Deketh 
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Watfo rd 7 DAYS A WEEK 9AM - 9PM THE AUDIOPHILES CHOIC 

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

ECC81 
ECC82 
ECC82 
ECC83 
ECC83 
ECC84 
ECC85 
E88CC 
ECC807 
ECF80 
E182CC 
E188CC 
ECL82 
ECL83 
ECL85 
ECL86 
EF804S 
EF86 
EL34WXT 
EL34 
E34L 
EL84M 
EL84 
EL86 

Philips 4.50 
RFT 4.50 
R.T. 7.00 
Philips 6.00 
R.F.T. 8.00 
R.F.T. 4.50 
R.F.T. 4.50 
Tesla 6.00 
Brimar 28.00 
Mullard 3.50 
Mullard 12.00 
Philips 8.00 
Siem/Telefun 14.00 
Amperex 5.00 
Polam 4.00 
Harma 5.00 
Siemens 24.00 
Tesla 10.00 
Sovtek 6.00 
Svetlana 8.50 
Tesla 8.50 
Sovtek 6.00 
Philips 15.00 
Siemens 7.00 

EL519 E.I 
EM84 R.F.T. 
EZ80 Mullard 
EZ81 Tesla 
GZ32 Harma 
GZ34 Harma 
KT66 G.E.C. 
KT88 Sovtek 
KT88 G.E.C. 
300B JJ/Tesla 
5687WB Philips 
5881 Sovtek 
6072 R.C.A. 
6550C Svetlana 
6550 WE Sovtek 
6CG7 
6CZ5 UàÀ 
6GK5 USA 
6SL7WGT Sylvania 
6SN7GTB G.E. 
7044 G.E. 
7591A Harma 
12AY7 Mixed 
12BH7A Harma 

12.00 
4.50 
5.00 
7.00 
9.00 
6.00 
80.00 
20.00 
POA 
68.00 
5.00 
5.00 
9.00 
16.00 
16.00 
12.00 
10.00 
7.00 
8.00 
8.00 
8.00 
16.00 
9.00 
9.00 

www.watfordvalves.com 
The UK's leading independent valve 

specialist launches an incredible, 

dedicated valve web site. 

Everything you ever wanted to know 
about valves:-

How do I achieve that sound? 
Which valve for which amp? 

View our extensive range of specially 

test valves by Mullard, Siemens, 
R.F.T.. Philips, G.E.C. etc. 

See photos of our amazing and unique 
custom built test rigs. Read detailed 

valve test reports and much more. 

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. 

VISA Tr 01923 893270 Fax: 01923 679207 izr 

ACTIVE .CROSSQVER..M.I DÇLES 

true reference for other active crossovers. 

• Individually calibrated in our workshop for 
your loudspeaker. 
Analogue phase linear. 

• User adjustments 
- Instructions supplied. 

• More accurate than the best 
loudspeaker computer software. 

• Built using audiophile 
components. 

• Fully alterable for Attire 
loudspeakers. 

• Available .for 2 way 3 Way. 
satellite and subwoojer systems. 

• Specifications: 
<0.0002% Distortion 
> lOdB S/N Ratio 
<0.5uS Rise Time 
OH: to 450kHz Bandwidth. 

M ailahle exclusively from 

AUDIOre-DLINKS 
7 Fairmont Crescent, Scunthorpe. North Lincolnshire DN16 1E1. 
• TEL (+44) 01724 - 870432 X (+44) 01724 - 875340 
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50 WATT STUDIO 
Loudspeaker Amplifier 
Panel PP50 
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FEATURES:-
* 50W R.M.S. into 8 ohm 

* 775mV I/P for rated 0/P 

* Toroidal Transformer 

* Short Circuit Protection 

* D.C. Speaker Protection 

* Balanced UP (readily 
unbalanced) 

* Link through XLR sockets 
for daisy chaining more 
than one Speaker 

* Indented gain control 

* I.E.C. fused mains inlet 

*Compatible with Hifi Amps 
CD Players, Studio Mixers 
and Computers etc. 

The PP50 Studio Loudspeaker Amplifier is designed to meet the exacting 
demands of the professional market but has the quality of sound reproduction 
normally associated with Highend Audio. Although having a small footprint, it 
has a full 50W R.M.S. output that makes a useful addition to an existing 
loudspeaker cabinet or custom made loudspeaker enclosures. The panel is 
designed to fit flush through a cutout approximately 170mm x 150mm in the 
rear of a Loudspeaker cabinet. Individual artwork available for OEM users. 

SPECIFICATION: *Power 50W R.M.S. o 8 ohms *B/W 20-25KHz -1dB 
*Damping Factor >200 *Distortion 0.05% * S/N A Weighted >100dB 
*Supply 230V. A.C. 50-80Hz * Weight 1.4Kg *Size H205 W165 D85mm 

The above item may be ordered by post, fax, e-mail or phone and payment is 
welcome by cheque or credit card.PRICE: £59.00 + £5.00 P&P Ind VAT 

B.K.ELECTRONICS 

Access 

IL Milk 

UNIT 1 COMET WAY 
SOUTHEND-ON-SEA 

ESSEX SS2 6TR 

Web:-http//www.bkelec.com 
E-mail:- Salesebkelec.com 

TEL: 01702-527572 

FAX: 01702-420243 

BARCLescAlio 

HIFI WORLD 



• diy news 

THE BIG NOISE 

D
aringly named kit firm White Noise have 
just added two new items to their 
expanding range of products. 

Although more audio-conservative minds 
may boggle, White Noise's latest amplifier 
MOS250 is intended to produce (have a guess) 
250 Watts steady-state into an 81 load. This 
solid-state power-house is available ready-
made at £76.99, as a complete kit (£62.99), or 
else as a series of modules, or indeed simply 
as a PCB for you to source your own parts. Do 
remember that these prices apply to one chan-
nel only - you will need two for stereo. 

Furthermore, White Noise's Active Power 
Supply kit may be just what the doctor ordered 
for the hum-afflicted. This device employs 
active filters to process the supply for a ripple-
free DC output. The manufacturer claims this 
design is free of triangular-wave corruption. 
Active Power Supply kits are available in the 
same way as the MOS250 amplifier: ready-built 
and tested (£69.99), complete kit form (£54.99), 
plus modular or PCB form. 

We hope to be looking some of White 
Noise's products in a future issue of Hi-Fi 
World's DIY Supplement. If you're unable to 
wait, a free catalogue is available from: 

A They're not flying saucers, 

they're MOSFETs - The MOS100 Power 
Amplifier Module. 

White Noise 
11 Station Road 

Bearsden 
Glasgow 
G61 4AW 

Tel: 0141 942 2460 

DRIVING FORCE 

S
outh Coast Speakers, well-known in the 
kit business are diversifying into the 
ready-made market with an interesting 

project: the ' Excalibur - reference'. 
In contrast to most loudspeakers nowa-

days, the Excalibur - reference has no less 
than five drivers, plus a passive ABR unit. 
Driver details are: 

1. Ribbon tweeter 
2. 4.25in coated paper midrange 
3. 5.25in uncoated paper midrange 
4. 8in coated paper lower midrange 
5. 10in doped paper driver 

6. 10in doped paper passive radiator 

No excuses for failing to move the air here! 
South Coast say that the bass extension of 

the Excalibur - reference is 'to die for'; to test 
this for yourself in relative safety, contact: 

South Coast Speakers 
58 Wilton Road 

Southampton, Hants., 
S015 5SZ 

Tel: 01703 703221 

website: www.southcoastspeaker.co.uk 

Hot stuff from Billington 
B

illington Export Ltd is pleased to announce that their latest Wholesale Valve Catalogue will 
be available in November 1999. 
Also, for the adventurougy curious, Billingtons also produce a catalogue of large and inter-

esting display valves. (These items are large size, non-working items suitable for 
display purposes only). You can but ask! 

Billington Export, 
Units El & E2, 

Gillmans Industrial Estate, 
Billingshurst, 

West Sussex RH14 9EZ 
Tel: 01403 784961 

Transform Your «ammo 
N

ews from Audio-Links: the Scuithorpe-
based company are offering a custom 
C Core and R Core type transformer 

service, individually made to order, for power 
supplies or mains isolation conditioners. 
Specimen prices are £165.70 for a 350VA 
model or £284 for a 530 VA model. They offer a 
very low external field, extremely low harmonic 
generation and, because of its large precision 
core, every high energy storage capacity 
betwwen cyclic peaks. In addition it acts as a 
huge mains filter, attenuating mains-bourne 
interference including r.f., h.f., and mains 
spikkes. Resulting in a much improved supply 
to equipment which is smoother, cleaner and 
far, far quieter. 

In addition to this, Audio-Lirks stock the 
Danish Audio Connect CT1 attenuator priced 
£110.70. For the even more fastidious. Audio 
Links make their own attenuators, based on a 
switch by Elma of Switzerland. Contacts are 
hard gold plated directly onto copper contacts. 
Advantages claimed for these are better per-

formance, increased choice of configuration 
and superior resistors (0.1% 15ppm). 

Three main options are available in mono or 

stereo form for Series or L Pad attenuators at 
present: switch (with wafers) only, complete 
47 or 94 resistor kits; fully- built attenuator. 
Both lhe kits and the built versions are calcu-
lated for customer requirements, so the most 
useful sequence of steps can be readily cus-
tomized. Audio-Links believe that they are at 
present alone in offering this service as stan-
dard. 

The attenuators in both kit and built form 
are available in values: 5k52, lokû, 20kn, 
501(51, 1001(S2, 250ki2, 500kS2, 1M12. 

Audio-Links 
7 Fairmont Crescent 

Scunthorpe 
North Lincolnshire 

DN16 1EL 
Tel: 01724 870432 
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diy keI80  

BLVISION 
Nick Lucas and Gary Devon 

pull the wraps off our latest 
tubular project, the KEL80 
80 Watt valve monoblocs. 
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diy keI80 

• Internal view of KEL80. (Please note we will be providing BFA speaker terminals and not the XLR sockets shown here. 

F
ollowing the success of our budget 
KEL34 40watt kit amplifier, we decided to 
apply the same thermionic formula to a 

'bigger brother' design, and so the new KEL80 
monoblocs were born. Heading t..o the input 
stage we have the wonderfully linear 6AU6 
working into a 5687 ohase-splitte. The output 
stage utilises two pairs of EL34 pentodes in 
parallel-push-pull mode, allowing KEL80 to 
turn out 80Watts into an 8ohm load, enough to 
drive almost any loudspeakers. 

Since KEL80's output transformers have 
4ohm as well as 8ohm taps, there's also the 
option of bridging two monoblocs. By connect-
ing the signal inputs and the speaker outputs 

together in parallel, two 801-m-tapped 
monoblocs will provide a full 160Watts of valve 
power into a 4ohm oad. And will an irput 
sensitivity at around 380mV for full output, the 
£590 KEL8Os will happily partner both passive 
and active pre-amplifiers. 

In keeping with our philosophy of affordabil-
ity thanks to elegant c rcuitry, the KEL80 is a 
simple but highly effective design which its cre-
ator, Gary Devon, will discuss later. 

TRANSFORMING KELSO. 
The heart of any valve amplifier is the output 
t ransformer; cos-cutti•-ig or lack of expertise 
ere w.II always show as inferior sound. To 

achieve a broad frequency response that will 
not waver even at full power, the OPT needs to 
be both large and carefully wound. Therefore 
KEL80 boasts a size 120-lamination, 2.5in. 

stack that weighs in at a chunky 6kgs. 
Located ahead of the OPT is a 250VA 

toroidal mains transformer of a similar specifi-
cation to that fitted to the KEL34, although this 
time it's encapsulated in a black can and 
mounted externally. Encapsulation further 
reduces electronic and mechanical noise on an 
already extremely quiet transformer. 

ALL A-BOARD. 

For ease of assembly, all of KEL80's parts (bar 

RESISTORS 
POWER SUPPLY 
R1 3.9K, 6W 
R2 33K, 3W 
R3 13K, 0.66W 
R4 36K, 0.66W 

SIGNAL 
R5 100R, 1W 
R6 100R, 1W 

R7 180R, 7W 
R8 180R, 7W 
R9 3.3K, 0.66W 
R10 3.3K, 0.66W 
R11 100R, 1W 
R12 not used 
R13 180R, 7W 
R14 180R, 7W 
R15 3.3K, 0.66W 

R16 3.3K, 0.66W 
R17 220K, 0.66W 
R18 220K, 0.66W 

R19 10K, 3W 
R20a 68K, 1W 
R20b 82K, 1W 
R21 15K, 1W 
R22 15K, 1W 
R23 1M, 0.66W 
R24 390R, 0.66W 

R25 330R, 0.66W 
R26 27R, 0.66W 

KELSO PARTS LIST (for 1 monoblock) 
BR3 heater, 200V, 2A 

1 
1 
1 
1 

CAPACITORS 
POWER SUPPLY 

1 Cl 470uF, 450V 
1 02 470uF, 450V 
1 C3 4700uF, 16V 
1 C4 10QuF, 63V 

1 C5 100uF, 450V 
1 C6 100uF, 450V 
1 

SIGNAL 
1 C7 220uF, 25V 
1 C8 220uF, 25V 
1 C9 220uF, 25V 
1 C10 220uF, 25V 
1 Cl 1 0.68uF, 630V 
1 C12 0.68uF, 630V 
1 C13 luF, 250V 
1 C14 470uF, 10V 
1 018 4702F, 160V 
1 
1 
1 
1 
1 

1 

R27 
928 
R29 
R30 
R31 

39K, 3W 
100R, 0.66W 
2.2K, 0.66W 
1K. 0.66VV 
100K, 0.66W 

BRIDGE RECTIFIER 

BR1 mains HT, 1200V, 1.5A 

Semikron SKBB500C3200/2200 
BR2 bias, 200V, 2A 

General Semiconductors 2KBP02M 

1 
1 General Semiconductors WO2G 
1 

TRANSFORMERS 
I OUTPUT E&I output transformer 

MAINS toroidal transformer 

HARDWARE 
Mains Switch 
PCB fuse-holder 
Fuse cover 

Fuse, 1.6A, slow blow 
Phono Socket 
BFA speaker sockets 
Mains Lead 
Strain Relief 
Feet 
Wire (various) 
Screws (various) 
Octal PCB-mount valve base 
B9A PCB-mount valve base 

B7G PCB-mount valve base 
Chassis 

VALVES + PCB 
Printed circuit board 
Tesla EL34 

6AU6 
5687 

1 

1 
1 
1 
1 
1 
1 
1 
4 

4 
1 
1 
1 

1 
4 

1 
1 

SAFETY GLOVES 1 pair 
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diy kel8O  

KEL 80 MONOBLOCK CIRCUIT DIAGRAM 
SIGNAL CIRCUIT Point B 

(ONE CHANNEL) 8 

1331 

V6-6AU6 

030 
IK  

  1 

R29 
12K 

1.5V 

027 
39K 
3W 

r V5a-5687 

Cl2 
0.68uF 
630V 

rEF,i 

I25V 

R25 
33013 

3 

R23 
1M 

V56-5687 

13 
le, UM 
250V 

MINI C15 
R.4711pF 
160V 

R26 
27R 

C14 
10V 

030 470uF 
,0011 

R24 
39OR 

R20a 

I W 

225V 

I 130V 

R19 

111( RO- 220K 

V4-EL34 

Point E 

016 
3.3K EMI 

9V 2 7 

CIO RI4 
220u ISIOR 
25V 73/3 

Point 

RIO 
3.3K 

V2-EL34 

9V2 7 

4 

1 220uF 
Cg 1 j =1 

R6 RO 25V ISM 18.71°: 

100R 
I W 

19 
220bE 
25V 

RI3 
1XOR 
796 

9 

( - E220o1 259 Mini 137 
R 1 I g— ii I KOR 
100R 
1W 

R9 
3.3K 

R20b 
82K 
153 

Point 13 

0.68uF 
630V 

V3-EI.34 3 

Point 

9V LÓ  

R32 
10OR 
to 

V I -EL34 

3 

OUTPUT 
TRANSFORMER 
(apt) 

POWER SUPPLY UNIT 

brown 

For 230V/240V operation, 
join windings in series, join 
violet & grey together and — 
insulate. Brown is 
230V/240V and blue is OV 

Seto'  
For 110V/ 120V operation: ( thin 
join windings in parallel, 
join brown & grey together, 
becoming 110V 20V and , 
join blue & viole together. 
becoming 0V. 

VALVE PIN LAYOUT 

/I3 

red 

I 745V4K - , , 
390mA 

red 

+ 

to point A 

510V 11.T. le centre tap 
of output transformer 
I both channels) 

470uF 
450V 

  CI 

IV-27V 
,I)rnA 

us • 

SD 

yellow 

s ' thick) 3.15V-0V 
-3.15V, 7.5A 

yellow 

BR2 

e• • 

liround at 
centre earth 
on RCA 

V6-6AU6 

BR3 

C2 
470uF 
450V 7 

RI 
3.9K 
633 

Ito point DI 

250V 

to point B I 
02 

450' anode resistors 
33K A 5687 

ià ( both channels) 3W 

r050uF   
450V 

to point C 

295V to pin 5 
6AU6 
(both channels) 

C6  100u1r--1 

450V T 
C4 
I 00uF 
63V M r 

((round ai 
centre earth 
on Pt. It 

cL 
4700uF0  
I 6V M r 

V5-5687 

h 

V ac 

VI-E134 

63 

Views arc from underneath valve or valve holder 
h = heater bet = heater centre tap k = cathode a = anode nc = no connection 

04, 39K Orib38 

6.3V d.c. for I x 6AU6 Wawa 

6.3V a.c. for I x 5687 and 4 x EL34 

V3-EL34 

03 
13K 
0.66W 

E>. 

V2-EL34 

g2 gl 

Ito point El 

EL34 gnd bias, io pin 5 on EL34 (bm& channel.) 

Ground at 
" can= earth 

on P.C.B. 

-10V 

V4-EL34 

7 h 
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diy keI80 

A Components-side view of KEL80 printed circuit board 

the transformers, power switch, gold-plated 

BFA speaker sockets and the phono inputs) 

are located on a printed circuit board. This 

heavy-duty PCB measures 120mm by 215mm 

by 2.4mrn thick, and is highly resistant to all 

those hard-core valve heads who insert their 

valves wi:h sedge-hammer delicacy. 

KEL80's external dimensions are 435fnm(I) 
by 140mm(w) by 175mm(h) with the valves 

inserted. The chassis consists of a box and 

base plate in 16 swg steel beneath a black 

powder-coat finish topped off with white, silk-

screened lettering. Robustly constructed, each 

monobloc weighs 12kgs. 

Our valve selection includes the JJ-branded 

Tesla EL34, a very impressive performer with a 

beautiful tone and well-defined bass. The 6AU6 

and 5687 are currently out of production, but 

never fear - there are plenty around, espacially 

in the Worla Audio stores. The 6AU6s we use 

are of Russian origin, while the 5687s are 

American Sylvania types. 

Witn the aid of the instruction booklet with 

its many diagrams, building KEL80 is straight-

forward. PCB population is ` electronics by 

number' thanks to the PCB tab illustration, and 

once the board has been completed, there are 

only 20 PCB-to-external connections via termi-

nal pins. There is no need to set valve bias - all 

you have to do is make sure some speakers 

are wired up! 

The high tension (HT) lines reach 500V, but 

don't let this scare you off. As part of the kit 

we provide electrical safety gloves that provide 

protection up to 650V And as far as amplifier 

damage sustained through mis-assembly goes, 

rest assured That KEL80 is a rugged animal and 

will walk away unscathed from any short-term 

distress. We also provide a help-line number 

and e-mail address for all constructors' 

inquiries and, if the worst comes to the worst 

and you cannot get the amp running, we will 

sort out your problems for a nominal fee 

(around £50). NL 

CIRCUIT DESCRIPTION. 

KEL80's circuit is very similar to KEL34's in that 

it uses a triode-connected pentode, the vener-

able 6AU6, directly coupled to a common-

cathode phase-splitter as its front-end. In this 

case, however, the phase-splitter is a 5687 

double-triode, a high-transconductance, high-

power, special-purpose valve from the US 

which features in our 300B kit too. 

This valve was used to try to reduce the out-

put impedance of the phase-splitter section as 

far as possible, in order to drive the input capaci-

tance of the parallel EL34s. A cathode-follower 

could have been interposed between the phase-

splitter and the output valves, but added com-

plexity, including the extra power supply 

required, is invariably detrimenta' to the sound. 

The 5687 is a really good-sounding valve, 

very powerful and somewhat dark. A 7044 will 

work equally well in there, giving a rather drier 

and brighter balance. Then there's the ' lean, 

mean, fighting machine' E182CC. which is very 

clear and strong. 

The output stage is four EL3416CA7 valves 

in parallel push-pull, class AB. There is a good 

chunk of Class A available for regular listening 

levels, with the clout of 80watts available for 

musical peaks and annoying the neighbours. 

RADIO ACTIVE. 

KEL80's grid-stoppers are necessary to pre-

vent parasitic oscillation when paralleling 

valves, especially high transconductance types 

like the EL34. 

I once built an amp using two paralleled 

211s in single-ended mode, and while testing 

the output stage using an external power sup-

ply, I found that my digital meter was going 

crazy whenever I tried to measure any voltages 

on the circuit. Worse, I noticed that the meter 

would read garbage if it got close to the circuit, 

without even being connected. Hmm, I 

thought, time to connect the scope. Lo and 

behold, I discovered massive oscillation at 

about 1MHz, and I mean MASSIVE - the 

anodes were swinging 2000V peak to peak! My 

meter, and even more disturbing, my body 

were being irradiated with high-power RE I 

thought it was warm! Grid and anode-stoppers 

put paid to that situation though. 

The feedback network is slightly different to 

KEL34's as it includes an extra couple of 

resistors to reduce the dissipation in R29, on 

top of a resistor to reduce the overall feedback 

at extreme high frequencies. The bass network 

is similar, with 014 increasing LF feedback. 

This can be modified to change the bass pre-

sentation. Small value will reduce the extension 

and give the bass a speedier sound, maybe for 
Dance, whereas a larger value would be good 
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CRICKLEWOOD ELECTRONICS 
ANSAR SUPERSOHND 

Audio Polypropylene 400VDC.15% 

The secret's in the metallised filne 

Manufactured specifically for high end aida, these 
polypropylene capacitors offer exceptional vake for 
money as they use a speaaly imported high portly 
metalltsed polypropylene film, ensunng smooth, 
detared and transparent sound (Lady and extrerney 
low distorton. whether they are placed directly in the 
sornnal path such as In crossovers or for decoupling 
etc. ideal for replaang old, stale and leaky capaators. 

Part no Value Pnce 
CW10011 CAP PROPYL 100nF £ 1.25 
CW150N CAP PROPYL 150n6 £1.25 
CW220N CAP PROPOS. 22086 11.25 
CW330N CAP PROPYL 3305,1 £1.25 
CW470N CAP PROPYL 470riF £1.25 
CW680N CAP PROPrL 680nF £1.25 
CW1UON CAPPROPOI.lisf £1.25 
CW1U5N CAP PROF& 1.50 £1.50 
CW2U2N CAP PROPYL 2.20 £1.50 
CW3U3N CAP PROPYL 3.3pF £1.85 
CW4U7N CAP PROPYL 4.70 12.00 
CW6U8N CAP PROPOS. 6.80 82.50 
CWIOUN CAP PROPYL 10pF £3.50 
CW15U CAP PROP1_ 15pF £4.50 
CW22U CAP PROPOS. 22pF £6.50 
Cw5OU CAP PROPIO. 500 19.95 
0/4100U CAP PROPOS. 1000 £20.00 

Low value capaators are axtenavely used sr arts 
preamps (especuly sr tone control, bass & treble etc) 
By dunging to paypropylene you can enjoy an 
enhaanced lIghter - loghter sound especial/ el the 
treble aand rind bass range, and a transparent lower 
bass Improvernent. Close tolerance Kr hIgh stabdty 
ensure that both charnels can be very closely 
matched 

Part No Value Voltage Pnce 
CPP47P CAP PROPOS. 47pF 250V 80.35 
CPPI 00P CAP PROPYL 1000 250V 10.35 
CPP150P CAP PROPYL 150pF 250V 10.35 
CPP2ZOP CAP PROPY 220pF 250V 10.35 
CPP330P CAP PROPYL 330pF 250V L0.35 
CPP470P CAP PROPYL 47COF 250V 10.35 

CPP1NO CAP PROPYL reP 250V 80.35 Part No Specdeation Pnce 
CPP1N5 CAP PROPYL 1.5nF 250V 80.35 PI 5 150010.150 8x I 9mrn 12.00 
CPP2N2 CAP PROPYL 2.20 250V£O35 P22 22001 al 50 48x 19rnm 12.50 
CPP4N7 CAP PROPYL 4.7nF 630 £0.50 P33 330010.20 13s19rnm £0.00 
CPP1ON CAP PROPYL 10ii 63V £0.65 P47 47Cle 0.250 50.19mm £3.50 
CPP22N CAP PROPYL 22nF 630 £0.85 668 680010.350 59x19rnm 14.50 
CPP47N CAP PROPYL 47nF 63V £1.00 P100 I el 0.40 59x19nirn 15.50 

Low Impedence High 
Temperature ( 105° C) Radial 

Electroytics ± 5% 

Superior electroyncs at affordable onces. The low 
impedance end resonance mannes seyal pointy, 
whest the superior temperature charactenstes allow 
the capaator to reman very stable under the most 
varyng conditions. 

Part No. 
1H50 
202650 
4U7H63 
10863 
22863 
47H63 
1001.163 
2201150 
470863 
1000035 
22001150 
4700825 

Value Voltage 
LO Z HI TEMP luf 50V 
LO Z M TEMP 2.2p6 50V 
LO Z H TEMP 4.7pF 63V 
LOZ H TE6P 100 63V 
10Z1110MP2206 63V 
LO 2 H TEPS 47pF 63V 
LO Z H TEND 1000 63V 
100 Hl TU* 2200 SOV 
LO Z H TEWP 4700 63V 
10011 TEMP 1000035V 
10 2 HI TEMP 2200050V 
102 M TEP* 4700025V 

Pnce 
10.25 
10.25 
10.25 
10.25 
10.30 
£0.35 
10.50 
£0.75 
11.25 
£1.50 
12.25 
12.50 

Trobo Solder Lug Reservoir 
Capacitor 10,000pF 80V 

Choosog the nght electrolyte for power supply use is 
very Important r keepng clown hum whist allowong 
maxunum curent flow for good transient A bass 
response. Elna capacitors are respected the World 
over fa ther exceptional audio attributes. 

Pan No alF /Voltage Price 
10000080 CAL ELNA10000/80V f 11 00 

Monacor Air Cored Inductors. 

A range of professional an cored oductors for 80 or 
40 crossovers/feters for use up to 300W. 1.2rnm 
enarnered copper rare wound on air spaced pLaste 
bobbtns. 

P150 I.5mH 0.50 70e3Ornm 16.50 
P220 2.2mH 0.60 70x3Ornm 18.00 
P330 3 3m/1 0.750 70x30 £10.00 

Monacor Ferrite Inductors 

A range of professoral high effiaency femte cored 
oductors «eh very low ohmic losses for 80 or 40 
crossovers or hlters for use up to 400W. 
1.4mm enamelled  copper ivre ( I.3mrn on 61000) 
wound on plastic bobbin. 

Part No. Specification Pnce 
1220 2.2mH0.150 400W 55x31rnm 16.50 
6330 3.3mH 0.20 330W 65x39mm 19.50 
6470 4.7rnH 0.250 140W 65:30mm £ 11.00 
6600 6.8mH 0.350 120W 65x39rnm 112.00 
F1000 I Ornel 0.450 100W 6509mm 113.50 

Part No. 
6550C 
61601 
6001701 
6V6GT 
ECC81 
ECC82 
ECC83 
EF86 
EL34 
EL/34 
0234 
0188 

High Quality Valves 

Descnpnon 
OUTPUT VALVE 
OUTPUT VALVE 
OUTPUT VALVE 
OUTPUT VALVE 
TRIODE 
TRIOOE 
TRIODE 
LOW NOISE PENTODE 
OUTPUT VALVE 
OUTPUT VALVE 
RECTFIER 
OUTPUT VALVE 

Pnce 
126.00 
14.50 
14,50 
13.95 
14,50 
14.50 
14.50 
£9.90 
£8.50 
13.50 
16.50 

£20.00 

Valve Holders - High quality valve 
bases. Chassis mounting with 

screw fittings. 

Part No 
B9AC 
CC 

Descnoteon Pnce 
094 VALVE HOLDER CERAMIC 
SCREENING CAN 

£1.50 
12.25 

OCTC OCTAL VALVE Hama CERAMIC £200 
OCTP OCTAL VALVE HOLDER PHENOL £1 50 

Fully Gold Plated Phono 
(RCA) Plugs with spring 

coil cable grip. 

Part No 
PPGSA2 

PPG8A2 

Description 
l'Ali GOLO PLUGS for up to 
Seen CABLE 
PAIR GOLD PLUGS for up to 
Orno CABLE 

Very High Quality 
Phono ( RCA) Plugs 

Pnce 
LISO 
par 

£1.50 

Par 

Very high gualty sato grey metal vath heavy gold 
plated connectons. Top collet cable gnp O PTFE insu-
lators. Very low noise. 

Part No. Description Pnce 
PPG6H2 GOLO PTFE PLUGS for up 13.50 

To 6rnin CABLE Par 
PPG8H2 GOLD PTFE PLUGS for up 13.50 

to 8mm CABLE par 

Extra High Quality Gold 
Plated Phono Oxygen Free 

(RCA) Leads ( pairs) 

Aveadn 

gen free cable *eh extra moulded-in control / ground 
ing rare. 

Part No. Length/Colour Price 
LPP1QG 00 Metres/Green 15.50 
LLP1QV 08 Metres/Volet 15.50 
LPP2QG 1.5 Metres/Green 16.50 
LPP2QV I 5 Metres/Valet 16.50 
LPPSQG 5 Metres/Green 11.00 
LPPSQV 5 Metres/Violet 111.00 

Bass Reflex Tuning Ports 

A range of adjustable plastic ports for use e verrous 
sizes of loudspeaker cabinets. d-dameter 
L-adiustable length (rm) 

Part No. 
635 
650 
670 
8100 
885 

Dmensons 
d-351-110-210 
d-501-150-280 
d-701-128-245 
d-1101-160-122 
d-85 angled 45' for nome 
cabonetsL-210-310 

Mece 
1250 
£3.00 
13.50 
£5.50 

16.50 

High Quality Components 

at the right price.Please 

add f 2.00 carriage + VAT 

to all orders. Credit Card 

„ phone orders accepted. 

Cricklewood Electronics Ltd, 40 & 42 Cricklewood Broadway, London NIA12 3ET. Tel: 0181 452 0161 Fax: 0181 208 1441 

YES! 

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. I'll 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. I understand that my satisfaction is guaranteed! 

Name  

Street & Number 

City Postal Code  

Country  

Glass Audio 

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

We Accept MC/VISA. 

PO Box 176, Dept. HFWS, Peterborough, NH 03458-0176 USA 
Phone: (603) 924-9464 or FAX 24 hours a day (603) 924-9467 
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• diy keI80 

for organ music. However, there really aren't 

many speakers around which can take 80watts 

of power at sub-50Hz frequencies without flap-

ping and making sounds like the morning after 

seven pints of Guinness and a curry (if you're 

unfortunate enough to know what I mean!) 

Measured Performance 
Power output 

Input Sensitivity 

Frequency response 

Noise 

Distortion: 

1kHz 

10kHz 

Distortion 
01 

leve 

0 05 

10k requency Hi 

78 Watts 

400mV 

24Hz - 96kHz 

-110dB 

1 Watt Full output 

0.012% 0.36% 

0.1% 1.2% 

A Valve-side view of KEL80 printed circuit board. 

The power supply is all very down to earth, 

with the half-HT voltage feed to the screen 

grids of the EL34s. A regular capacitor-input 

tilter with a solid-state bridge is used for 
rectification. Have fun! GD 

Please note! 

Please note that KEL80 Part 2 details 
what you get in the kit. The KEL80 kit is 
supplied in the same way as our best-
selling KEL34 with 33 individually 
labelled and a clear instruction manual. 

Listening Test 
ust as we'd hoped, KEL80, our latest 

venture into monobloc valve technology, 

manages to combine tube refinement 

and orute power in a tasty two-box package 

Opening with some Classic:al pyrotechnics, I 

treated the amps to Verdi's Overture from 

Nabucco, played by the Philhaimonia 

orchestra under Riccardo Muti Muti obvi-

ously couldn't wait to get home for his tea 

during this session, and the result is a blister-

ingly exciting performance. The KEL8Os 

brought out the depth of the orchestration as 

only valve amplification cari, crisp, solid bass 

and lightning-fast transients coupled with an 

addictive smoothness to percussion and vio-

lins. Emphasising musicality as well as power, 

woodwind phrasing and string vibrato were 

clearly audible. If you happen to prefer Rock 

or Dance music, fear not. Swapping from 

passive pre-amp to active, I resorted to Pearl 

Jam and :he Prodigy to get the floor shaking. 

Dissident floated through the Magneplanars 

with real authority and cohesion, the KEL8Os 

projecting this track clearly and powerfully so 

that it filled the room. The Prodigy's 

bass-fuelled repertoire can sound either 

awesome or awful, depending on the 

equipment used. It takes an amp with 

genuine control and grunt to bring out the full 

bass potential of Mindfields, and the KEL8Os 

were well up to the job. They succeeded in 

reproducing that rare pass bounce' that is 

rarely found in valve gear and almost never in 

solid-state. SP 

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

KEL80 - K240/120: 

(with valves) (2 off) 

KEL80 - K240/120: 

(without valves) (2 off) 

Call o, fax Nick Lucas on: 

UK (inc. vat & p&p) Overseas (exc. vat & p&p) 

£590.00 £500.00 

£520.00 £445.00 

+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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Falcon Acoustics Ltd 
Falcon Electronics, Basically Sound 

http://www.falcon-acoustics.co.uk 
nu E UNITS: by FOCAL & seas, and a pick of the hest from other manufacturers. 

100+ CROSSOVER NETWORKS: - Active & Passive, Components. Accessories. 

COMPONENTS 

SOLEN Polypropylene capacitors. 0.ImFd. to 100mFd. 
Polyester and Polycarbonate Film Capacitors. 0.1mFd. to 10mFd. 

$1,CAP Reversible Electrolytic Capacitors ( Non-Polar): 50v, 100v & Low Loss. ?mkt to 600mFd 

FALCON Custom-wound Inductors. 

FERRITE:- Starlike High Power. Super Powl.T. Super Super Risser + AIRCORED 0.56 - I.25nun wire 
NEW IRON DUST. 1mm wire 

TAPPED INDUCTORS:- 0-10mH in ImH steps & 0- I mH in 0.1 mH steps 

AUDIO AMATEUR PUBLICATIONS 

NEW- Valves for Audio Frequency Amplifiers from Philips Technical Library plus lots in PA-

Back year sets of Speaker Builder. Audio Amateur & Glass Audio, plus the Audio Anthology Set. 

Altogether 50+ hooks and 50+ Audio Amateur's magazine year sets. 1998 sets available. 

'State of the Art' Units 8.z 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 

Saw. 
Audiom 15 

Send for our FREE price list PI.28: Just send a large S.A.E. ( 40p stamp) or US$2 bill 
Europe USSI hill or 3 International Reply Coupons IIRC) to:- ( Dept HEW) Tabor House. 

Norwich Road, MULBARTON. Norwich. Norfolk. NRI4 8.1T Tel (0)1508 578272 

Super Tube Pre amp Kies_ 

r:Kg  
I I 

SuperReg 
luit channel 

SuperReg 
right channel 

si:`(yr 1-1 1r `cflü"--

With the external quality and finish of a Krell or Mark Levinson, 

the internal point to point wiring standard of a Ws Tektronix 'scope. 

and sonics beyond anything available at any price, these customizable. 
upgradable modular preamps extend all normal concepts of kit products. 

Mix & match your choice of SE or balanced stages with several levels ol 

circuit complexity to create your own unique configuration-and one that 1, 

designed to be easily expanded-changed-upgraded at any time. 

Send for full details, or check them out on the web at: 

>> www.vacuumstate.com 

054 Ph (415) 492 0728 Fax (415) 499 8441 ( FSpiritEd@aol.com) 

Asia: Octave Ph + 60 3 793 7939 Fax ... 7929 (octavele@tm.net.my) 

Australia: Joe Rasmussen Ph+ 61 (0) 417 414475 (joeras@acay.com.au) 

Europe and cd/ other areas: Allen Wright 
Einsteinslrasse 129. 81675 Munich. Germany. 

Ph/Fax: + 49 89 477415 tallenVvacuumstale.com) 

Audiophile Sound • Professional Finish • Affordable 

Our aim at Riverside Audio is to enable the home constructor to 

build valve amplifiers which combine true audiophile sound quality 
with the professional finish of high-end products at an affordable price. 

The Riverside 4040 is an integrated amplifier featuring dual mono 
construction, five line level inputs and both 4 and 8 12 outputs. The 

chassis is hand polished stainless steel and includes a matt black 
valve cover. The amplifier delivers 40 Wrms per channel at less than 

0.1% distortion. Kit £625, fully built £725. 

The Riverside P2 moving magnet phono amplifier is designed to 
partner the Riverside 4040 for those who enjoy the vinyl sound. High 
accuracy equalization is provided for a moving magnet input to a gen-

erous line- level output. Kit £225, fully built £275. 

Contact Riverside Audio for further information and pricing. Most 

parts are available separately - even down to individual components. 
Riverside Audio can also design special audio mains and output trans-

formers. 

Riverside Audio, 18 Riverside, Cambridge CB5 8HL 
Telephone (01223) 512253 Facsimile (01223) 572629 
Internet-http://www.riverside-audio.demon.co.uk/ 

TECHNICAL & GENERAL 
SOME NECESSITIES - FROM THE ORIGINAL CLASSIC TURNTABLE SPECIALISTS 

CONNOISSEUR P8P 
BD1/2 Drive Belt £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 
Cartridge carriers ( sliders) 
Idler wheels 
301/401 Transcription models 

Original Thrust pad assembly 
Original Idler tension spring 
Original Brake pad 
Xeroxcopy Owners Manual 301 incl. full size mounting template 

Replacement 301 control knobs On-Off/Speed select pair 
Replacement 301 suppressor unit 
Replacement 301 motor pulley (-2%), (- 1%), (Std), (+ 1%) each 
Replacement 301 Chrome plated mounting bolts set 
Recommended Lubrication set - early 301 or 301/401 IsPecilY) 

GOLDRING/LENCO 
Idler wheel (lock-nut or clip fixing) 
Arm pivot bearings with instructions 
Spindle/Main bearing assembly complete 
Headshells 
Instruction books 

THORENS 
TD.124 series 
Idler wheel original £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 

12.10/1.01à 
Drive Belt £12.50 £1.85 
Suspension springs (- 1%), (Std), (+ 1%) set £12.85 £2.55 
Suspension bushes (set of 3) £12.50 £2.55 
Armboards for most models from £16.90 £2.55 

CECIL WATTS Dustbugs/Parastats/Spares - incl. Preener wicks 

from 
from 

£12.75 £2.50 
£10.55 £1.85 
£9.85 £2.25 

£10.85 £2.25 
£2.95 £1.85 
£2.20 £1.85 
£8.85 £1.85 
£6.70 £1.85 
£20.25 £2.55 
£5.65 £2.25 
£15.65 £2.25 
£6.60 £2.25 
£5.60 £1.85 

£19.95 £2.85 
£8.55 £1.85 
£24.85 £3.85 
£21.95 £2.55 
£4.20 £1.85 

Cartridges and styli for 78s and Mono LPs in addition to current Stereo LPs 

TECHNICAL & GENERAL 

PO BOX 53, CROVVBOROUGH EAST SUSSEX, TN6 2BY 

TELEPHONE (01892) 654 534 VACUUM STATE ELECTROMCS 
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SPEAKER KITS FROM ¡PL ACOUSTICS 

PHONE 
0181 684 1166 

Over a 10 year period I.P.L. ACOUSTICS have developed a range of high quality speaker kits, using the best 

units from SEAS. MOREL. AUDAX. and I.P.L. and have produced a comprehensive range of speakers which 

vvi'l compete w-th the most expensive of commercial designs. 

All speakers have biwireci crossover kits containing high qual'ty components and terminals. 

S5TL 

-RANSMISSION LINE 

PLUS KIT  £382.00 
TOTAL KIT £506.00 

FIVE M3TL 
TRANSMISSION LINE 

TRANSMISSION 
LINE KITS 

TRANSMISSION LINE 
PLUS KITS  £177.00 - 
 £382.00 

A2 H.D.A. S3TLM METAL 

AEROGEL KIT TRANSMISSION _INE 

PLUS KITS  £177.00 PLUS KIT £187.50 PLUS KIT P911.00 
TOTAL KIT £241.00 TOTAL KIT £259.00 TOTAL KIT ....£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, comprising VALUABLE 
ADVICE on DESIGNING, BUILDING, and TESTING speakers and full technical specifications including response curves of eight kits, 
drive units, and details of SPECIALIST CABLES and ACCESSORIES. KITS FOR A.V. USE NOW AVAILABLE 

I.P.L. Acoustics, Chelsea Villa, Torrs Park, Ilfracombe, N.Devon, EX34 8AY Tel:01271 867439 
www.marketsquare.co.ukilfracombe/ipl-acoustics.htm 

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

1 MAYO ROAD • CROYDON • SURREY CRO 20P 
24 HOURS EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS 

E-MAIL: LANGREX@AOL.COM 
FAX 

0181 684 3056 

A selection of our stocks of New Original Valves / Tubes. 
Many other brands avairable. 

ECC83 
ECC.85 
ECC88 
ECC88 
ECH81 
ECL82 
ECL86 
EL36 
EZ81 
EZ80 
GZ33/37 
5Z4G 
6V6GT 
12E1 
13E1 
807 
811A 
6080 

STANDARD TYPES 
E.I 
RFF 
BRIMAR 
MULLARD 
MULLARD 
MULLARD 
PHILIPS 
MULLARD 
MULLARD 
MULLARD 
MULLARD 
BRIMAR 
BRIMAR 
STC 
STC 
HYTRON 
RCA 
MULLARD 

3.00 
5.00 
4.50 
6.00 
3.00 
5.00 
5.00 
5.00 
5.00 
5.00 
10.00 
5.00 
6.00 
10.00 
85.00 
7.50 

25.00 
10.00 

SPECIAL QUALITY TYPES 
A2900/CV6091 GEC 
E88CC/CV2492 BRIMAR 
E88CC/CV2492 
ECC81/CV4024 
ECC81/M8162 
ECC81/6201 
ECC82/CV4003 
ECC82/M8136 
ECC83/CV4004 

5R4GY 
5U4GB 
5Y3 WGT 
68Q5 
6B4G 
6FQ7 
6L6GC 
6L6WGB 

MULLARD 
MULLARD 
MULLARD 
MULLARD 
MULLARD 
MULLARD 
MULLARD 

AMERICAN TYPES 
RCA 
SYLVANIA 
SYLVANIA 
RCA 
SYLVANIA 
SYLVANIA 
GE 
SYL 

17.50 
4.50 
8.50 
6.00 
7.50 
8.50 
6.00 
7.50 

20.00 

7.50 
10.00 
3.50 
5.00 

22.00 
7.50 
15.00 
10.00 

12AX7WA SYIAANIA 6.00 
12BY7A GE 7.00 
5687WB ECG 6.00 
6072A GE 6.00 
6146B GE 15.00 
6336A RCA 35.00 
6550A JAN GE 25.00 
7027A GE 25.00 
7581A SYL 15.00 

OTHER TYPES 
ECC81 RFT 3.00 
ECC82 RFT 3.50 
ECC83 RF T 5.00 
EF86 USSR 5.00 
EL84 USSR 215 
EL34G SOVTEK 6.00 
EL34 E.I 5.90 
6SL7GT USA 5.90 
6SN7GT USA 5.00 

THESE ARE A SELECTION FROM OUR STOCK OF OVER 6000 TYPES. PLEASE CALL OR FAX FOR AN MEDIATE 

QUOTATION ON ANY TYPES NOT LISTED. WE ARE ONE OF THE LARGEST DISTRIBUTORS OF VALVES IN THE UK. 

SAME DAY DESPATCH VISA/ACCESS ACCEPTABLE. OBSOLETE TYPES A SPECIALITY. 

CREDIT CARD MIN ORDER £10.00.  
OPEN TO CALLERS MON.-FRI. 9AM - 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 

EUROCAFUD 

Mastj 
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Billington Export prov ides a line of premium-grade 
Long bseralencdtse,d 

valves to fill the increasin demand for hard-to-find 
tuLobens 

(IX from the best worldwide manufacturers, with an 
e  0 emphasis on the highest audio quality and product 

reliability. They are individually tested within very 
tight limits and inspected for superior physical 

6e")çüle4) conformity and mechanical construction. All carry a "no fuss guarantee fo a minimum of 90 days from 
despatch. Mley have a good reputation worldwide, 

especially amongst Asian Audiophiles ...._ 
They are supplied in an attractive blue, red 

and gold original box 

COMPETITIVE WHOLESALE PRICES 

BILLINGTON EXPORT LTD 

Orders under £400.00 are welcomed, please enquire for prices. 
To qualify for the " 100 pieces" price, please ensure your order is both over £400.00 and for 100 pieces. 

Unit Price Unit Price 
For 01 piece For 100 piece 

SPECIAL OFFER 
Minimum Order (£50 or £400) does not apply on these items 

The minimum order requirement is £ 100.00 in this section. 

4HA7/PC900 Russia/East European £1.15 each £0.90 each 
5Z4G Russia £2.70 each £2.00 each 
6AL5 Mullard UK/CV4025 £1.00 each £0.75 each 
6BQ5 (EL84 Billington Gold Russian £2.40 each £2. each 00 
Extended guarantee. NFD 
6BQ5/6CH6 Brimar UK - these 6CH6 are similar to 6BQ5 but have differ- 
ent pin out. Data on request £1.95 each £ 1.40 each 

GE USA £1.60 each £ 1.40 each 
I2AT7 Tungsol £2.80 each £2.80 each 
85A2 Mullard £3.00 each £ 1.00 each 
EB91 - SEE 6AL5 
ECL86 - SEE PCL86 similar item - data on request 
KT88 - SEE 6550B 
PCL86 Russia £0.37 each £0.37 each 

5965 GE. USA 5965. original logo. very clean and GVT box. Double triode. porrra hic 
audio use 
1 - 29 pcs @ POA 
30 - 99 pcs @ £199 
100 pcs @ £0.85 

6C33CB Russian. identical Sovtek but no logo. New GVT box. 90 day guarantee 
I - 19 pcs le £23.40 
20 - 49 pcs  e £12.20 50 pcs @ £11.60 

6550B Russian 6550B (equivalent to 6550, 6550A), New, Thermionic brand, OB. 90 
day guarantee 
i - 19 pcs re POA 
20 - 49 s e £8.00 PC 50 - 99 pcs @ £7.00 
100 pcs @ £6.00 

TOP CAP UK manufacture, great quality. Fits PL519, 7868, 12E1, EF37A, 617, 5B254. 
Anode Cap New 90 day gurantee. Ref. TC12E I A 

i - 19 pcs @ POA 
20 pcs (5 £20.00 (£ 1.00 each) 

Socket Chinese, magnoval socket ( for PL519, 40KG6, 78KG6, 7868) PCB mount, 
ceramic, New 90 day guarantee. Ref 9I5PC 
50 pcs @ £1.00 
200 pcs e £0.50 
100 pcs @ £0.36 

1 million valves in stock, please enquire for retail or wholesale prices including Billington Gold, Mullard, GEC and many others. 
Major Credit Cards, Switch and Delta accepted. 

BILLINGTON EXPORT LTD I E GILLMANS INDUSTRIAL ESTATE 
BILLINGSHURST SUSSEX RH14 9EZ 

TEL: ( 0)1403 784961 FAX: ( 0)1403 783519 email: billingtonexportltd@btinternet.com 
VISITORS BY APPOINTMENT ONLY PLEASE 

mil Silver Foil Paper in Oil Capacitors 

Pro-Cap 
Precision Engineered Professional Grade Audio 

Signal Capacitors 

MuD 

These 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 valuas 

Silver Foil Paper in Oil Capacitors (650 V) 
0,005pF - 0,01pF - 0,02pF - 0,05pF - 0,1pF 0,22pF - 0,47pF 

1pF - 2pF - 4pF - 8pF - 16pF - 32pF 

Low Voltage Speaker Crossover Silver Foil Paper in Oil Capacitors 

1pF - 2pF - 4pF - 8pF - 16pF - 32pF 

Contad Audiofrimp for further information and pricing. 

Audio/amp is the sole distributor for Pro-Cap capacitors for all countries 
that are members of tbe European Community (excluding Germany). 

Fax: +39 0974 984477 
E-Mad: audiolamp@pisacane.edinet-gdp.com 
be://www.edinet-gdp.com/audiolamp 

C51•Acts-otemme 
Audio/amp, via Nazionale 41, 84067 Poliaidro B., Sa. !lair 

Howard Dawson Audio 
Itand-Crafted Loudspeaker Units for Music Lovers 

Let ) our craving for that elusive tweeter upgrade end 

HERE! 

Howard Dawson Audio 
16 Copeman Road, 

Aylsham, 
Norwich NRI I 6JL. 

U.K. 
Tel (01263) 734361 

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

The HRL- I 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 
system to provide effortless clarity and prescence. Sine wave 
response is specified as 3kHz to 30kHz, but useful output is 
available to beyond 50k1-it. 
Benefits include substantial improvements in location and 
identification of sources containing significant energy above 
10kHz. These are mainly voices and 'acoustic' instruments. 
Metallic percussion, for example. 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 a lifetime. Spare ribbon elements are available at 
low cost in case the unthinkable should ever happen 

HRL-1 Ribbon Tweeter/Supertweeter £100.00 per pair 
Replacement ribbon insert for HRI.-1  £10.00 each 
Remand. 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, HRI.-1 pair .. £10.00 
HRL-1 overseas at cost (6kg parcel) - ribbon inserts .. £5.00 

Write/phone for further information or see our website 

WWW http:11www.argonet.co.uklbusinessIhsdawson 

E-mail:: hd-audio@argonetco.uk 
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• diy books 

Fundamentals Of Radio- Valve Technique 
By J. Deketh 

F
undamentals Of Radio-Valve 
Technique by J. Deketh, a 
Philips Technical Library book, 

was originally published in 1949 by 
Philips of Holland, then one of the 
primary valve manufacturers in 
Europe. This reprint is by Audio 
Amateur Press and forms part of 
their extensive re-issue catalogue. 

The book contains an in-depth 
examination of valve theory, manu-
facture and application, especially in 
radio circuits. It comprises 33 chap-
ters organised in a logical manner 
progressing from essential principles 
to final applications, plus appen-
dices. Chapters one to five intro-
duce and develop the theory of 
electron emission and the behaviour 
of electrons in a vacuum. These 
chapters are short, snappy and very 
informative. I've not seen such a 
concise description of the funda-
mentals of emission from oxide-
coated cathodes before, a very 
complex electrochemical process. 
Here the reader can assimilate the 
essentials without having to plough 
through acres of complex maths 
and technoblurb. Other interesting 
topics are the space charge which 
surrounds the cathode, and sec-
ondary emission. 

THE NEXT FOUR chapters bring 
these fundamentals together in an 
explanation of the internals of the 
valve and how they are constructed 
during manufacture. Deketh goes 
step by step through the various procedures, 
backing up the text with plentiful pictures of 
strange machinery drawing glass and ladies 
hand-assembling valves. Chapters nine, 10 
and 11 are equally concise in their coverage of 
the very basic concept and operation of a radio 
receiver, conventions in representing valves in 
circuit diagrams, and the nomenclature of the 
various types: diode, triode, etc. From here on 
in the author starts dealing with the 'meaty' 

bits, the more 'electrical' side of the valve. 
Transfer characteristics, amplification factor 
and transconductance are introduced, along 
with the behaviour of the various grids in the 
electron stream. Naturally the working of the 
valve under AC conditions is next on the agen-
da, with its internal capacities under the spot-
light. Knowledge of how these arise and how 
they interact is vital for successful radio 
design, and they have a major impact at audio 
frequencies too. Chapters 15 and 16 will be of 
great interest to valve amp builders in the dis-
cussions of distortion and how it stems from 
the curvature of a valve's characteristic. These 
parts of the book are quite mathematical, 
although they shouldn't be beyond the under-
standing of someone with a good fundamental 
grasp of maths. The method of calculating the 
distortion which is going to be produced by a 

PHILIPS TECHNICAL LIBRARY 

J DEKETH 

fFundamentals 
o 

Radio-Valve 
Technieme 

REPRINTED AND DISTRIBUTED BY 

AUDIO AMATEUR PRESS 

valve from its loadline is a very useful tool 
since it allows you to decide on a suitable load 
condition. 

This idea is taken even further in the sec-
ond of these two chapters, which goes into 
detail on the use of exponential series to repre-
sent the valve's geometric curvature in an alge-
braic form. The book's bias towards radio 
receivers means time is also spent going over 
modulation and intermodulation by the valve's 

curvature. In line with the logical layout of the 
sections, the power stage of the radio set 
comes under scrutiny next. This chapter is very 
good but it does get a bit too theoretical. The 
various modes of operation such as single-
ended, push-pull, Class A and Class B are 
investigated in both triode and pentode form, 
albeit in an algebraic rather than a graphical 
manner. 

CHAPTERS 18 and 19 explain the basics of 
rectification, the former with the rectification 
(detection) of a radio signal in a receiver. When 
the rectification theme progresses to power 
rectification, the treatment is again quite theo-
retical in nature, but towards the end of the 
chapter there are some great rules of thumb. 
The next four chapters are mainly of interest to 
radio enthusiasts, and cover oscillators, fre-

quency conversion, gain control 
and automatic volume control in 
radio sets. 

Next we come to a chapter on 
the noise generated by valves. This 
section involves some maths but, 
once more, you need to know this 
stuff when designing pre-amps. It 
opens by introducing the actual 

processes inside the valve which 
cause noise, and closes by provid-
ing some formulae with which to 
calculate it. Chapters 25 and 26 
are dedicated to the short-wave 
properties of valves and tuning 
indicators, leaving chapter 27 to 
handle negative feedback. The 
coverage is necessarily mathemati-
cal, but the analyses are straight-
forward because only the general 
concepts are covered. The text 
explains why feedback is used - to 
reduce distortion of various forms - 
and the various forms it can take, 
as well as how it may be practical-
ly implemented. However, stability 
is only mentioned in the last sec-
tion of the chapter, and isn't treat-
ed in depth. 

THE FOLLOWING two chap-
ters discuss the terrible twins of 
valve amplifiers, hum and 

microphony, and where and how 
these arise. The knowledge gained 
here will go a long way towards 
understanding and then eliminating 
them. Next is a couple of chapters 
which I believe are unique in a 

book of this sort. They examine the ageing 
effects which occur in a valve over its lifetime 
and the impact of secondary emission on valve 
performance. As Philips were such a vast valve 
manufacturer, they amassed a wealth of knowl-
edge on these subjects. The penultimate chap-
ter considers all sorts of power supplies for 
radio sets: batteries, AC/DC, and even in-car. 
There are no real high-power audio power 

amplifier supplies due to the fact that this book 
is primarily aimed at the table radio designer. 
The final chapter is just a few pages on receiv-
er sensitivity. 

The appendices are very comprehensive, 
with all kinds of information on resonant cir-
cuits, filters, skin-effect and so on. Overall this 
book is a 'must-have' for both the amplifier-
builder and the valve radio enthusiast. It's quite 
technical, but a reference text like this has to 
be. Deketh was (or is!) obviously an expert 
engineer with an enormous amount of experi-
ence under his belt. This is apparent from the 
easy way in which he explains the various 
techniques discussed in the book and the intu-
itive way in which they are organised. GD 

Available from our World Library 
Book Code 1630 

£21.50 + £2.50 UK P+P Paperback 
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W ,de 
, range of _A m \ 
( popular. classic ,'  - 

vintage, rare 
Electron Tubes 

STOCK. 

E.T.O.L.S 
Electronic Tube On Line Shopping 

Free membership 

gives access to the gateway 48i 

of the Êj I ) world. 

Web site 

www.halfin.com/shop 

Division of HLFIN 
50 years of experience. 
We ship worldwide. 

(37/39 Quai aux 
.,.... 

Pierres de Taille 
B-1000 Brussels / 

BELGIUM i, 

 ....--V  

Phone 32.2.218 10 11 Fax: +322.2186998 

E.MaiLetols@halfin.com 

SUPERCLOCK....a new concept in digital master clock design 

Simply the Ultimate CD upgrade  
The latest in CD master clock des elopment, using a completely ness urique design 

resulting in a much greater accuracy in data retriesal and cons ersion processes. 

Features comprehensise circuit topology using push-pull techniques and series mode 

oscillation, and the sine- square conserter utilises a sery high speed IC to pros ide a 

precision square vase clock signal. 

-;• Greatly improved resolution and detail 
4. Extended accurate bass with real weight, control and presence 

3 High frequencies have less glare and hardness at alt listening levels 

Greater dynamics, and detail at all frequencies 

Spacious 3-D presentation of vocals and instruments 

The SUPERCLOCK is asailable ekclusitely from AudioCom ( UK) and can be ftted to any 

CD payers transports using the following frequencies: 11.2896MHz, 16.934MHz el 
22.5 792MHz. Modifications ate cairied our e AudioCom ',UK A kit is also available with instruc-

tions for the technical' ', competent 

Specialist Upgrade Service 
Professional modifications using leading edge components Modi-

fications 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 

•CD Pla,ers ,Transports e D-A conertors 
Analogue stage, digital stage, master clock, poNei supplies 

•Pre & Power amplifiers, 
Pot!, supplieis, signal de-coupling, . olume control 

For further information on SUPERCLOCK and other products 
request a copy of our FREE catalogue. ( Overseas: f.3.50) 
Tel C1834 842803 Tel /Fax 01834 842804 E Mad auchocom@scotnet co uk 

ri  VISA 74 

e_ WIRE & INSULATION 
introduce DESKADEL Products 

I/RAAD & ISOLATIE 

Il Is ISOLATION 
DRAHT IL ISOLATION 

731/733 Ormskirk Road • Pemberton 

Wigan • Lancashire • England • WN5 8,AT 

TEL/FAX 44 - 1 - 942 887171 

The DESKADEL range of HI-Fi interconnect, speaker 

cables, hook-up wires and tone arm wires are 

precision manufactured featuring PURE SILVER 

conductors insulated with PTFE in a variety of 

designs to suit all applications. Using only the 

finest materials and the latest manufacturing 

techniques we aim to provide a selection 

of quality products for superb natural 

sound reproduction on a scale 

previously unheard. 

DISTRIBUTORS 

ARBELOS 

Tel/Fax: 41-613616466 

AUDIO SYNTHESIS 

Tel: 44-1-159224138 

Fax: 44-1-159229701 

ANALOGUE AUDIO 

PRODUCTS 

Tel/Fax: 31-30-6044342 

DESKADEL INT BVBA 

Tel: 32-3-8892231 

Fax: 32-38609181 

I • 1H11)-InIME ENQUIRlir 



div letters 
Visit our website at vvwwhi-fiworld.co.uk or send your e- mails to edit@hi-fiworld.co.uk 

Heater floatation 
I

've really enjoyed your magazine over the 
last few years, especially the articles on 
classic equipment. I have a particular inter-

est in valve gear and the Quad ESL57 electro-
statics, and appreciate the range of material 
you have provided and the levels of interest 
you have created - except for the consequent 
rise in ESL57 prices! These interests have led 

to the following notes and queries, initially 
spurred by a comment in one of Gary Devon's 
replies in the DIY letters section of the July 
issue. He noted that the performance of 
ECC82 Shunt-Regulated Push-Pull stages can 
deteriorate badly due to the heater/cathode 
insulation of the upper valve degrading. 
However, for some reason ECC83s and 6SL7s 
seem to be OK. 

One of the problems with SRPP stages is 
that the cathode of the upper triode is at a 
large potential above earth, whilst the heater 
power supplies are usually earthed on one side 
or the other. This leads to a significant heater-
to-cathode voltage. The manufacturer's specifi-
cation typically sets a limit of about 180V maxi-
mum cathode-to-heater voltage for both the 
• ECC82 and ECC83, with the cathode positive 
with respect to the heater (the limit is lower if 
the polarity is reversed). I suspect this factor is 
behind the deterioration, and that the reason 
the ECC83 and 6SL7 fare better is that they 
are higher impedance, lower current valves. 

This hypothesis gets some support from the 
fact that the high-spec equivalents, the E82CC 
and E83CC, have different detailed specifica-
tions, with the maximum potential difference 
between heater and cathode of the E82CC 

being restricted to 100V. Jones (1995, oelow) 
has indicated that the main damage mecha-

nism is bombardment by stray, positively-
charged ions. The energy of such collisions, 
and thus the damage, will be increased for sur-
faces at greater negative potentials. Whilst on 
this subject, it is interesting to note that lesser 
voltages have been invoked in discussion of 
heater deterioration. There's the hypothesis 
that the use of DC for heaters leads to deterio-
ration through the heater insulation creeping' 
under the influence of the roughly 6V potential 
across the length of the filament! Personally, I 
prefer DC, and real fanatics can always reverse 
the polarity from time to time. 

As an important aside on DC voltage regu-
lation, it is essential not to turn on the voltage 
too fast (high-current capability AC sources 
can also be hard on heaters). I chose an RC 
time constant of a few seconds for the heater 
voltage to come up to 6.1VDC. See also Jones 
(1995) on the topic of "cathode poisoning". The 
solution to the SRPP cathode deterioration 
problem is relatively simple, and involves float-
ing the filament power supply for the SRPP 
valves at about 150V positive to earth. This 

should not stress the insufation on the heater 
transformer winding too much. The practice 
will improve conditions for the upper stages of 
any stacked-valve circuit, or a single-valve 
stage with high cathode impedance, such as 
the cathode-follower or concertina phase-split-
ter. I have put this into practice using a simple 
voltage-divider from the HT rail, guided by the 
suggestion that, for most configurations, no 
more than 150k should be used in the cathode 
circuit. For example, for three such stages on a 
400V rail, a 50kohm to 83kohm divider (133k 
total, which runs at about 3mA and wastes 
only 1.2watts) should satiey all requirements. I 

iri lid Alibis 

have successfully employed this method of 
supply with ECC83s (in cascode, cathode-fol-
lower and concertina phase-splitter topologies) 
and with the even lower voltage ECC88 (in 
cascode and cathode-follower), all from a regu-
lated 410V rail. It sounds great and so far there 
are no valve problems after several years, so I 
hope it works for you too. 

Richard Barton 

rh.barton@btinternet.cam 

Reference: 

Jones, Morgan (1995): "Valve Amplifier: 
pp142-145 

Available from the World Library 

Thank you very much for your letter Dr 
Barton. 

The ECC82 and ECC83 are very similar 
valves. They form part of a series which, if 
memory serves, was designed in the Fifties 
for widespread, low-cost commercial ser-
vice in TVs, radios and audio equipment. 
They share identical anodes and cathodes, 
with the only differences cropping up in 
the grids. Of course, I could be wrong and 
the two types could have different cath-
odes, but the heater ratings are the same, 
suggesting that my brain hasn't totally 
given up the ghost yet. 

It could be that the ECC83 is just as 
problematic as the ECC82. I've been lucky 
with the original Mullards I've used, but 
friends and colleagues agree that it 
mutates into a noisy, microphonic little so 
and so when used in SRPP or as a cathode-
follower. The majority of the ECC83s I've 
tried recently have been the Russian-
sourced items which obviously have good 
heater-to-cathode insulation as I've never 
had any real noise problems with them as 
SRPP front-ends or phase-splitters, even in 

POWER SUPPLY CIRCUIT FOR OUR KLP1 PREAMPLIFIER 
to illustrate a way to float a 0 - 6.3Vae heater supply at g 65Vdc utilising the FIT supply 

For 730%' 2411V opereumn: 
join windings in series. roio , 2„,„ 
black & oranste together and 
insulate. Brown is 
230Vt240V and while is OV. 

For 11010 120V operation: 
join windings in parallel. 
join white & orange together. 
becoming 110V, I 20V and 
join black & brown together. " 
becoming OV. 

u heaters 
of 6922 
pin 5 

C7 
2211F 
100X' 

4 T 
IIT 200Vdc 

07 
16K 

51.V 

h5Vdc 

R5 
rols 
,55 

• 
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ORIGIN LIVE TURNTABLE KITS 

Standard & Ultra 

SUGDEN audio products 
MSTERCL(A),SS 

Masterclass from the original CLASS A company 

New products from Sugden 
Wide-bandwidth d.c coupled high current class A power amplifier 
and matching pre-amplifier. Available as a stereo pawer amplifier 

you can upgrade or balanced monoblocks. 

Handcrafted from the finest materials and components, Sugden guarantee to 
add an 'extra dimension to your listening pleasure. Our superior 

wide-bandwidth designs will increase the dynamic range and sonic accuracy of 
your audio system - without fatigue. 

With over thirty years experience in design and manufacturing 
Sugien has become a reference for reviewers, musicians and audiophiles 

around the world. Prices start at £549.00 for the Audition series 
so why settle 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 

Now you can save money and build your own high 
performance deck. The standard kit version is offered at £ 145. 
and the ultra version at £279. Both decks come with a full set of 
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 Vinyl font end had my jaw heading towards the 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 £l200-11400 mark a hard time." 
HI-FI WORLD SUPPLEMENT NOV 97 

"is exceptionally easy to build and professional in both sound 
quality and appearance" 
HI FI NEWS SUPPLEMENT NOV 97 

PLATTER 

BELT 
SUBPLATTER 

MOTOR 

,PINDL F B BEARING recusE 

TURBOCHARGING 

YOUR REGA ARM 
"Nothing less than total dynamite!" 

HI-FI WORLD, FEB 1999 
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 £ 1200. Internal rewiring with 
high grade litz cable is also offered at an additional £70. 

"I have to say the Rega modifications turn this humble arm into a 
real Giant killer Gone is the rather grey, sterile sound of the 
cooking Rega. Instead, tonal colour is fresh, dynamics have great 
speed and impact, and the sound stage is huge." HI FI WORLD 
SUPPLEMENT NOV 97 (structural modification only to a RB250) 
WHAT HI-FI Sept 98 gave this modification a 5 star rating. 

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

CROSS SECTON OF ARM END 

11-11.1.D 

ALLEN 110LT 

REG. ARM TAR 

HIGH TENSILE THIN MOO 

COURETEJIWEIGHT REGO ATTACHMEW IT 110LT ADJUSTIRDIT 

REILACEMENT LEMA 511.I 

For further information contact:-

Origin Live, 87 Chessel Crescent, Bitterne, 

Southampton, S019 4BT 

Tel: 01703 578877 / 442183 Fax: 01703 398905 

Email: origin.live@virgin.net 

web site: http://www.originlive.com 



large production runs. 
Eventually all valves become noisy to a 

greater or lesser extent when they have a 
heater-to-cathode voltage present. A friend 
of mine, a well-known keyboard player, 
uses a modified Hammond organ as part of 
his set-up. The power stage has been 
removed and the output taken to a slave 
power amp from what used to be the 
phase-splitter. The 126117 employed there 
is always becoming noisy. The problem 
didn't show up when the output valves 
were driven from this point because of the 
higher signal level. 

Heater-to-cathode degradation in indi-
rectly-heated valves is caused by migra-
tion of metal from the cathode, and espe-
cially the heater, into the alumina insula-
tion between the heater wire and the cath-
ode. This reduces the insulating properties 
of the material in an erratic way. In fact, 
alumina is used in chemistry for chro-
matography, which relies on a similar 
effect - that different materials permeate 
into it at different rates, enabling their 
separation. This migration mechanism 
occurs over the life of the valve. If there is 
no potential between the heater and cath-
ode, then not much usually happens apart 
from an increase in hum over time if AC 
heaters are used. But if there is a potential 
present, the result is popping and rustling 
noises. If you are only using the valve as a 
power amplifier phase-splitter, you're 
unlikely ever to notice. Believe me, it's a 
real pain at the input of a phono stage 
though! 

The maximum recommended heater-to-
cathode voltage exists not only for pure 
breakdown reasons, but more because of 
the fact that a DC potential across the 
heater-to-cathode insulation causes an 
electrolytic action which greatly exacer-
bates the migration of metal into the alu-
mina. Mil Spec or similar specification 
valves have tighter ratings than their com-
mercial equivalents because they have to 
be ultra-reliable. For example, the 5961, 

5962, and 5963 valves were designed for 
applications such as servos at nuclear 
missile silos. A failure there could be a lit-
tle embarrassing to say the least! To 
easure extreme reliabi:ity, the heater volt-
age, heater-to-cathode voltage and anode 
power dissipation have to be tightly con-
trolled. A more relaxed specification is 
permissible for commercia; valves because 
failure wouldn't be so catastrophic. Using 
DC for indirectly-heated valves should 
cause no problems wife heater-to-cathode 
insulation. On the other hand, difficulties 
can occur with directly-heated versions, 
especially those with dull emitters like the 
300B, which have an cuide-coated fila-
ment. Indirectly-heated valves were devel-
oped to overcome the prob"em of not hav-
ing the theoretical ideal of a uniform elec-
trical potential over the emissive surface 
of the cathode. Various attempts were 
made at "unipotential cathgrle" valves, 
culminating in the type we know today, 
which has a heater wire inside a metal 
tete covered with an insulating aluminium 
oxide coating. The che.-nistry of the coat-
ing is very complex, and it uartly relies on 
tLe electric potential f-om the anode for 
its operation. 

The potential across the oxide layer 
reduces a small amount of the barium 
oxide to metallic barium. This permeates 
te the surface of the cathode to form a 
very thin, possibly monomolecular layer, 
and it is here that the electrons are emit-
ted. With a directly-heated valve, the 
heater voltage can interfere with this 
effect. AC heaters allow an even coating 
of metallic barium to form aver the surface 
of the filament. If DC is used, the coating 
will be uneven, lessening the maximum 
emissivity and shortening the life of the 

• diy letters 

valve. However, there are many other 
mechanisms at play when it comes to 
valve life, and using DC is normally OK. Ion 
bombardment is not an issue for valves 
running anode voltages lower than 800V to 
1000V because first, the vacuum should be 
very good, and second, any ions present 
cannot reach a high enough velocity to 
cause damage. In high- voltage, high-power 
transmitter valves, the anode dissipation is 
very high, so the vacuum will be worsened 
by emission of gas from the anode. On top 
of this, the high voltage accelerates the 
ionised gas to a sufficient velocity to 
destroy an oxide-coated cathode. This is 
why very large, high- voltage valves use a 
thoriated-tungsten or pure-tungsten bright 
emitter cathode, which is much less sensi-
tive to damage but less efficient. When 
operating very high power transmitter 
valves, the heater voltage is reduced after 
the valve has run up in order to keep the 
cathode at the correct temperature. The 
bombardment effect imparts so much ener-
gy to the cathode that it causes it to heat 
up. The thermal shock to a heater wire 
when first turned on can be quite severe, 
causing it to fatigue and break, so some 
sort of slow warm-up device can be a good 
idea. The best is a PTC thermistor surge 
suppresser. 

Cathode poisoning occurs when the 
oxide coating becomes contaminated and 
the metallic barium is either not produced 
or, when it is produced, it reacts with the 
contaminant. As I stated, the production of 
metallic barium relies on the anode volt-
age. For this reason, when there is no 
anode voltage present, or where the valve 
is reverse-biased into a cut-off condition, 
the cathode can lose its emissivity. Some 
valves, which were designed for comput-
ers, have a special cathode which can sur-
vive for long periods in a cut-off state. The 
E182CC is an example of such a valve. 

Raising the heater supply to a positive 
voltage can help with heater-to-cathode 
breakdown when the cathode is also at a 
positive voltage, but watch out for the 
other valves on the same heater supply. If 
their cathodes are at an "earthy" poten-
tial, you can damage their cathodes while 
trying to rescue the others. GO 

HI-FI WORLD DIY SUPPLEMENT NOVEMBER 1999 I PAGE 19 



KIT & COMPONENT SUPPLIERS 

LOUDSPEAKER KIT SUPPLIERS 

Wilmslow Audio, 50 Main Street, 

Broughton Astley, Leicester LE9 6R0 

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 D.I.Y. 

loudspeaker kits on demonstration, including 

ATC 50 & 100. 

Audio Note (UK Ltd) 

Unit C, Peacock Ind, Est. 

125-127 Davigdor Road 

Hove, East Sussex BNI3 ¡ SG 

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 Precision Mouldings Ltd 

Highwych, Sawbridgeworth, 

Herts, CM2 I OfS 

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 NR 14 81T. 

Tel: 01508 578272 

UK, distributors of FOCAL drive units & Kits, 

plus SOLEN (SCR - Chateauroux) polypropy-

lene capacitors and the largest specialist Audio 

inductor manufacturer in the UK. Stocking 

Audio Amateur Publications and Audio 

Computer Software. Comprehensive range of 

D.I.Y Speaker kits, Parts,Accessories and 

Books. Please send large SAE (38p) for free 

price list. " Everything but the wood-

IPL Acoustics, Chelsea Villa, Torrs Park 

Ilfracombe, N.Devon EX34 8AY. 

Tel: 0 /271 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 P.T.F.E. 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 

TRANSFORMER SUPPLIERS 

Wilson Valves, 18 Banks Avenue, 

Golcar, Huddersfield, 

West Yorks HD7 4LZ. 

Tel: 01484 654650 

Fax: 01484 655699 

E-mail: wilsonvalves@surflink.co.uk 

We stock over 2,500 different types of valves, 

N.O.S. and New. Please send a S.A.E. for full 

list. No charge for matching. Most major credit 

cards accepted. 

Chelmer Valve 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, 

1E Gillmans Trading Estate, 

Billingshurst, 

West Sussex RHI4 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 (cg. used in Maranta tuner 

10B). 50 page catalogue available, tel or fax for 

a quotation. Minimum order £50.00 UK, C100 

export. 

Langrex Supplies Ltd 

I 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 Valves 

3 Ryall Close, Bricket Wood, 

St. Albans, Herts AL2 37-5 

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 DA I 1 3HD 

Tel: 0474 560521 

P.M. 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 OEY 

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 'Ne 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 ce General 

PO. 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 turntables). Also 

bespoke range of own equipment and an 

extensive range of parts & components 

available. 

White Noise 

1 Station Road, Bearsden 

Glasgow G61 44W 

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 DN16 ¡ EL. 

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 dig 6, Tindle Centre 

Warren Street, Tenby 

Pembrokeshire, SA70 7IY 

Tel: 01834 842803 

Fax: 01834 842804 

E-Mail: 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 I 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 SY 10 9AF 

24 Hr soles/enquiries 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, DEI 2BUT 

Check out the AP ELECTRONICS catalogue. 

It's free with every order of over £40.00 or 

can be purchased for a £4.95 cheque payable 

to 'AUDIOKITS'. Over 80 pages include pre 

and power amplifier kits, high grade audiophile 

resistors, capacitors and semiconductors, audio 

and mains cables, gold and rhodium plated 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 ILA. 

Tel:01223 811 716 

Fax: 01223 501 833 

Specialist wire products for the knowledgeable 

audiophile including:- Silver 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, 1_512 IDB 

Tel: 0113 144 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 7SQ. 

Tel: 01488 72267 

Specialist restoration of SOI 's and 40I's usiny 

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 

South woodham Ferrers 

Essex CM3 SUP 

Tel: 01245 323336 

Precision welding and sheet imetal work 

TIG/MIG welding, CNE Punch and Press Milling 

and Turning Fine Limit and General Engineering 

Prototype work and batch work undertaken. 

SPECIALIST UPGRADE SERVICES 

AudioCom (UK), 

Unit 4& 6, Tindle Centre 

Warren Street, Tenby 

Pembrokeshire, SA70 7/Y 

Tel: 01834 842803 

Fax: 01834 842804 

E-Mail: audiocom@scotnetco.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. 
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A Component-side view of TL1 2+ tag board (not fully completed). 

diy letters 

Leak 1112+ rebuild 
D

ear Hi-Fi World, I am about to embark 
upon a rebuild of a pair of Leak TL12+s 
and before I begin I would like some 

advice, knowing that there are a few valve 
heads bouncing around within the walls of Hi-
Fi World Towers. Upon inspection of my newly 
aquired TL12+s I was amazed by the neatness 
of the hard wiring, so much so, it seems a 
shame to disturb them. But as neither amp 

works, something must be done. The previous 
owner said there were a few dry joints, he had 

managed to fix them a couple of times but had 
never reached a permanent solution, hence 
why I have them in my possession and he has 
a 150.00GBP of my hard earred cash. 
Anyway, my question is this, do I do as he has 
done and locate the dry joints and clear them 
up or do I go all out and do a major overhaul? 
Also, is it a good idea to change the compo-

1 

A Under-side view of TL1 2+ tag board (rewired). 

nents as well as they look a bit worst for wear? 
If so which do I use. To give you an idea of my 
capabilities. I built one of your marvellous 
K5881 push-pull amplifiers, just after it was 
released, for a friend of mine. I await your 
response eagerly. 

Mr Douglas 

l eagerly volunteered to answer this one as 
I was in a similar situation a month or so 
ago when I picked up a pair of TL12+s at a 
car boot sale, I will not tell you the price I 
paid for them; the guy who was sell!ng 
them thought he was selling a pair of anti-
quated Christmas lights. They were not in 
good condition! 

To answer your questions. Your Leak 
TL12+s are pushing 40 years old, and most 

consumer electronics nowadays have a 
lifetime of 10 years at the most. So your 
Leaks have done jolly well to get this far! 
Obviously, component quality has come on 
in leaps aid bounds since then, with com-
ponents now being specifically made for 
audio use rather than 'radio'. Obviously the 
original components are looking to be 
retired. 

There is an argument that the Leak 
TL12+, or indeed any vintage gear, must 
have original type components. I feel that 
your Leak will not be much of a Leak when 
its components start failing! In this age of 
tweakers, modern audiophile components 
are numerous, well-documented and reli-
able. One component that I do rate from 
the original Leak TL12+ is the metallised 
paper signal capacitors; a similar type can 
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be purchased from Audionote. You 
can probably tell that I went for the 
major overall route. Not only a full 
component change but a rewire and 
a total valve socket change as well. 

Component selection was based 
on a low- to-medium budget: I went 
for Solens Polypropylene for the sig-
nal capacitors and standard RS 
electrolytic capacitors for the 
smoothing caps. N.8 Do not be 
tempted to overdo the capacitance 
here e.g. do not using a 200uF 450V 
instead of a 16uF 450V (C5) as you 
may give both the rectifier valve and 
the power transformer a very hard 
time. Similarly, don't overdo the val-
ues of the decoupling caps; this can 
cause the dreaded 'motor-boating' 
under unfavourable circumstances. 
For the remaining caps I used 
polystyrene capacitors for tonal 
clarity. For the resistors I have used 
carbon films - a proven winner for 
valve amps. Metal film resistors do 
have a tendency to give the sound a 
slight treble lift. For the wire I stuck 
to 1/0.6 silver plated copper wire for 
all low current connections and 
standard multistrand for heater 
wiring and speaker output connec-
tions. For the valve sockets I used 
chassis-mount octals from 
Billington, McMurdo, Part No. SOC 
83 (these are of a brown colour not 
black) and the chassis mount B9A, 
part No. 9S0C9PMTD. These are 
close to the originals and fit the 
pre-drilled chassis snugly. Please 
note that Leak used self tapping 
screws for mounting the hardware. 
Preferring nuts & bolts, I increased 
the hole sizes slightly with a drill 
and bit. All the other hardware I 
kept original. 
I tackled the rebuild by removing 

one of the tag boards, cutting all the 
connections at the board and using 
this as a template to rebuild the 
other. When cleaning up the board it 
is important to have good ventila-
tion as the old solder has a funny 
smell and is not good for you! Also, 
tread carefully as the tabs on the 
board are very fragile. Leaving one amplifi-
er with its wiring intact while I rebuilt the 
other was very helpful - it is imperative 
that you copy the wiring method particu-
larly potentially confusing bits such as 
output transformer tag layout. Once you 

CIRCUIT DIAGRAM 
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UNDER CHASSIS VIEW 

A TL12+ circuit diagram and chassis layout. 

have one amplifier fired up and it is oper-
ating correctly, then 's the time to start the 
rebuild of the other. The whole job took 
25hrs, but as always, time and trouble 
taken here will give rich rewards in the 
long run. 

C. Cli 

For a copy of the TL12+ circuit and 
many other old Leak designs, write to L & 
W Services, 9 The Parade, Bramhope, 
Leeds, LS16 9AF, stating which diagram 
you need and enclosing GBP 4.00 per 
copy. 
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Golden Dragon 
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/ECC82 £ 6.95 

12AX7A/E83CC/ECC83 £ 6.95 

12BH7A £ 9.95 

6DJ8/E88CC/ECC88 £10.95 

6SN7GT/ECC33 £ 8.95 

KT66R £69.95 pr 
KT88R £69.95 pr 

6550WA £67.95 pr 

Golden Dragon Triodes Singles Per matched Per matched 

pal, quad 

2A3 4 pin £22.50 £50.00 £100.00 

2A3 Octal £22.50 £50.0C £100.00 

211 £28.50 £60.00 £120.00 

811A £11.50 £25.00 £50.00 

845 £36.50 £75.00 £150.00 

805 £36.50 £75.00 £150.00 

Golden Dragon T3008 Range 

300B Super 

4.300B 

4.300B LX Super 

£79.00 

£84.00 

£124.00 

£160.00 

£170.00 

£250.00 

£320.00 

£340.00 

£500.00 

E81CC-01 Gold Pins Low Microphony Low Noise £10.50 
E82CC-01 Gold Pins Low Microphony Low Noise £10.50 

E83CC-01 Gold Pins Low Microphony Low Noise NEW £ 9.50 
E88CC-01 Gold Pins Low Microphony Low Noise £14.50 

Golden Dragon Power Tubes 

EL34 Super 
EL34M 

E84L ( special quality EL84) 
EL156 Octal 

6L6WGB 
KT66 
KT66 Super 
KT88 

KT88 Special (Gold plated) 
KT90 

KT9OLX 
350B 
6L6GC 
6550A 
6550A Special (Gold plated) 
50CA10 
807 

Matched Matched Matched 
Pair Quad Octet 

£25.00 £50.00 £100.00 
£25.00 £50.00 £100.00 
£12.50 £25.00 £50.00 
£75.00 £150.00 £300.00 
£25.00 £50.00 £100.00 
£25.95 £52.00 £104.00 

£65.00 £130.00 £300.00 
£57.95 £116.00 £232.00 
£67.95 £136.00 £272.00 
£65.00 £130.00 £260.00 
£75.00 £150.00 £300.00 

£29.95 £60.00 £120.00 
£19.95 £40.00 £80.00 
£42.95 £86.00 £172.00 
£64.95 £130.00 £260.00 
£84.95 £170.00 £340.00 
£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. £4.001S7.00 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. MM 5RD 
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 



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

Lefc 
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 

ECC81 5.20 
ECC82 5.20 

ECC83 5.20 
ECC85 6.00 
ECC88 5.00 
ECF82 5.00 
ECL82 5.20 
ECL86 5.20 
EF86 5.60 
E8OF Gold Pin 10.00 
E81CC Gold Pin 6.80 
E82CC Gold Pin 8.00 
E83CC Gold Pin 7.50 
E88CC Gold Pin 8.00 
6EU 7 6.00 
6SL7GT 8.50 
6SN7GT 4.60 
6922 5.50 
7025 6.50 

POWER TUBES 

EL34G 
EL34 (TESLA) 
EL34/6CA7 (Large Dia.) 
EL84/613Q5 
EL509/519 
E84Lf7189A 
KT66 

KT66R 
KT77 
KT88 (Standard) 
KT88 (Gold Special) 
KT88 (GL Type) 
PL509/519 
2A3 (4 or 8 Pin) 
211 
300B 
6C33C-B 
6L6GC 
6L6WGC/5881 
6V6GT 
6080 
6146B 

7.70 
8.20 

10.70 
4.80 

13.00 
6.50 
9.50 

22.00 
12.00 
12.50 
21.00 
30.00 
9.00 

14.50 
22.00 
50.00 
27.00 
6.50 
8.00 
5.00 

11.50 
10 50 

POWER TUBES 

(continued) 
6336A 
6550A 
6550 WA or WB 
7581A 
807 
811A 
812A 
845 

46.00 
11.00 
13.50 
11.00 
9.00 

11.00 
34.00 
30.00 

RECTIFIER TUBES 

EZ80 
EZ81 
GZ32 
GZ33 
GZ34 
GZ37 
5U4G 
5V4GT 
5Y3GT 
5Z4GT 

4.20 
4.70 

12.00 
10.00 
6.70 
8.70 
5.50 
4.70 
4.20 
4.70 

SOCKETS ETC. 

B9A (Chassis or PCB) 1.60 
B9A (Ch or PCB) G/Plated 3.00 
Octal (Ch. or PCB) 1.80 
Octal (Ch. or PCB) G/Plated 4.20 
4 Pin (For 2A3, 300B etc.) 3.30 
4 Pin (For 2A3, 300B etc) 
G/ Plated 5.00 
4 Pin Jumbo (For 211 etc.) 11.00 
4 Pin Jumbo (For 211 etc.) 
Gold Plated 15.00 
5 Pin (For 807) 3.00 
7 Pin (For 6C33C-B) 4.50 
9 Pin (For EL, PL509, 
Ch. or PCB) 5.00 

Screening Can 
(For ECC83 etc.) 2.00 

Anode Connecter 
(For 807 etc.) 1.50 

Anode Connecter 
(For EL509 etc.) 1.70 

Retainer (For 6L6WGC etc.) 2.00 

and a few "Other Brands" (inc. Scarce types). 
5R4GY FIVRE 7.00 
5R4WGY CHATHAM USA 10.00 
5U4GB RCA or GE 12.00 
5Y3WGT SYLVANIA 5.00 
6AS7G RCA or SEIMENS 12.00 
6AU6WC SYLVANIA 3.50 

6B4G /SYL VANIA 
6BW6 BR/MAR 
6BX7 GT GE 
6CG7/6FQ7SYL VANIA 
6CL6 RCA or GE 
6CW4 RCA 
6SL7GT STC 

27.00 
5.00 
8.50 
7.50 
5.00 

11.00 
8.50 

6SN7GT BR/MAR 
12AT7WA MULLARD 
12AY7 GE-SYLVANIA 
12AZ7 GE 
12BH7A GE or RCA 
12BY7A GE 
12E1 STC 

10.00 
5.00 
7.75 
7.50 

13.00 
9.00 

12.50 

13E1 STC 
805 CETRON 
5842A GEC 
6080W TUNGSTOL 
6550A GE 
6146B GE 

110.00 
50.00 
15.00 
12.50 
23.00 
17.00 

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, 130 New London Road, 

Chelmsford, Essex C11/12 ORG. England. 

© 44 (0)1245 355296 Fax: 44 (0)1245 490064 




