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Hewlett Packard 3314A Function Generator 20MHz £1250 Radio Com mu nications Test Sets
Hewlett Packard 3324A synth. fl.mctlon/sw‘eep gen. (21MHz) £2250 Anritsu MT 8801C Radio Comms Analyser 300kHz - 3GHz (opt 1,4,7) £6500
Hewlett Packard 3325B Synthesised Function Generator £3250 Hewlett Packard 89208 (opts 1,4,7,11,12) £6750 3 COMMENT 16 RECEIVERS OF THE
Hewlett Packard 3326A Two-Channel Synthesiser £3000 Hewlett Packard 8922M + 83220E £2000 Th ¥ St D
H.P. 4191A R/F Imp. Analyser (1GHz) £4995 Marconi 2055 £1250 rowing Stones in glasshouses. THIRD REICH
H.P. 4192A L.F. Imp. Analyser (13MHz) £4000 Marconi 2955A £1750 Valve radios of the late 30’s took ;
i a design
Hewlett Packard 4193A Vector Impedance Meter (4-110MHz) £3000 Marconi 2955B/608 £3500 5 NEWS t der the then G t ¢
Hewlett Packard 4278A 1kHz/IMHz Capacitance Meter ~ £3750 Marconi 2955R £1995 ® G : UTh gher teiitien Serimalgoverumelt.
H.P. 53310A Mod. Domain Analyser (opt 1/31) £3950 Motorola R2600B gfggg overnment targets UK electronics Jeremy Stevens winds the clock back.
Hewlett Packard 83498 (2 - 20 GHz) Microwave Amplifier ~ £2500 Racal 6111 (GSM) ® Transistors switch 10kW
Hewlett Packard 8508A (with 85081B plug-in) L £1750 e
Racal 6103 (opts1, 2) £5000 ® Samsung leapfrogs a generation in
Vector Voltmeter £2500 £1500 5
3 X . Rohde & Schwarz SMFP2 LCD dlsplays
Hewlett Packard 8904A MPltlfunctlon Synthesiser (opt 2+4) £1950 Rohde & Schwarz CMT 90 (2GHz) DECT £3995 i
H.P. ESG-D3000A 3GHz Signal Gen £6995 Rohde & Schwarz CMTA 94 (GSM) £4500 ® Toy uses advanced British technology
Marconi 6310 - Prog’ble Sweep gen. (2 to 20GHz) — new £2500 Schiumberger Stabilock 4015 £3250
Marconi 6311 Prog’ble sig. gen. (10MHz to 20GHz) £2995 Schlumberger Stabilock 4031 £2750
Marconi 6313 Prog’ble sig. gen. (10MHz to 26.5GHz) £3750 Schiumberger Stabilock 4040 £1300
R&S SMG (0.1-1GHz) Sig. Generator (opts B1+2) £2750 Wavetek 4103 (GSM 900) Mobile phone tester £1500
Fluke 5700A Multifunction Calibrator £12500
Fluke 5800A Oscilloscope Calibrator £9995 MISCELLANEOUS
H.P 3458A DMM (8.5 digits) £3750 Ballantine 1620A 100Amp Transconductance Amplifier £1750
EIP 545 Microwave Frequency Counter (18GHz) £1000
OSCILLOSCOPES EIP 548A and B 26.5GHz Frequency Counter from £1500
Gould 400 20MHz - DSO - 2 channel £695 EIP 575 Source Locking Freq.Counter (18GHz) £1200
Gould 1421 20MHz - DSO - 2 channel £425 EIP 585 Pulse Freq.Counter (18GHz) £1200
Gould 4068 150MHz 4 channel DSO £1250 Fluke 6060A and B Signal Gen. 10kHz - 1050MHz £1250
Gould 4074 100MHz - 400 Ms/s - 4 channel £1100 Genrad 1657/1658/1693 LCR meters from £500
Hewlett Packard 54201A - 300MHz Digitizing £750 Gigatronics 8541C Power Meter + 80350A Peak Power Sensor £1495
Hewlett Packard 54502A - 400MHz — 400 MS/s 2 channel £1600 Gigatronics 8542C Dual Power Meter + 2 sensors 80401A £1995
Hewlett Packard 54520A 500MHz 2ch £2750 Hewlett Packard 339A Distortion measuring set £750 23 N Ew PRODUCTS
Hewlett Packard 54600A - 100MHz — 2 channel £675 Hewlett Packard 436A power meter and sensor (various) from £750 X
Hewlett Packard 54810A ‘Infinium’ 500MHz 2ch £2995 Hewlett Packard 438A power meter - dual channel £2000 The month’s top new products.
Hitachi V152/V212/V222/V302B/V302F/V353F/V550BV650F from £100 Hewlett Packard 3335A — synthesiser (200Hz-81MHz) £1995
Hitachi V1 100A - 100MHz - 4 channel £750 Hewlett Packard 3457A muli meter 6 1/2 digit £850
Intron 2020 - 20MHz. Dual channel D.S.O (new) £450 Hewlett Packard 3784A - Digital Transmission Analyser £3750 3 l CIRCUIT IDEAS
Iwatstu SS 5710/SS 5702 - from £125 Hewlett Packard 37900D - Signalling test set £2950 . g
Kikusui COS 5100 - 100MHz - Dual channel £350 Hewlett Packard 34401A Multimeter £450 @ Lead Acid Battery Conditioner
Lecroy 9314L 300MHz - 4 channels £2750 Hewlett Packard 4274A LCR Meter £2000 1 :
Meguro MSO 1270A - 20MHz - D.S.0. (new) 252(5)8 Hewlett Packard 4275A LCR Meter £2750 ® Relay economiser
Philips 3295A - 400MHz - Dual channel Hewlett Packard 4276A LCZ Meter (100MHz-20KHz) £1400 : 3
Philips PM3070 - 100MHz - 2 channel - cursor readout £650 Hewlett Packard 5342A Microwave Freq.Counter (18GHz) £850 5 ® Active am.p.lltude. modulator
Philips PM3392 - 200MHz - 200Ms/s - 4 channel £1750 Hewlett Packard 5350B 20KHz Microwave Freq.Counter £2000 @® Where there’s a heart @ Very sensitive microphone
Philips PM3094 - 200MHz - 4 channel £1500 Hewlett Packard 5385A - 1 GHz Frequency counter £495 ® IEE merger looks likel : :
$elk(ttron!x 32?3/;2?2AH€320DM§10 Dual ch I gggg Hewlett Packard 6033A - Autoranging System PSU (20v-30a) £750 24 Y ® Frugal pllOt hght
(LGS - ZEibual channe Hewlett Packard 6060A and B Electronic Load 300W from £750 ® Walls have selectiv i
F"k(:'o”!x 333? i ggm:z i g“a: c:anne: ggg gggg Hewlett Packard 6622A - Dual O/P system p.s.u £950 & bueb hell < heanng
e ronix ) Ziuaicnanneliu.o; Hewlett Packard 6624A - Quad P I £1750 =
Tektronix 2235 - 100MHz - Dual channel £500 e A 8;’39,2 i gﬁg;,ﬁ‘;ggvy_s " e e e DO PapeT 36 PROFESSIONAL
Tektronix 2245A - 100MHz - 4 channel £700 Hewlett Packard 8350B - Sweep Generator Mainframe £1500 SDI ROUTER
Tektronix 2430/2430A - Digital storage - 150MHz from £1250 Hewlett Packard 8642A — high performance R/F synthesiser (0.1-1050MHz) ~ £2500
Tektronix 2445 - 150MHZ - 4 channel +DMM £850 Hewlett Packard 8656A - Synthesised signal generator £750 . s ¢ SRR T
Tektronix 2445/24458 - 150MHz - 4 channel £800 Podieti e leecene R Emil Vladkov, Sofia’s ‘Mr. Digital’, has
] - Synthesised signal generator £995
Tektronix 2465/2465A /24658 - 300MHz/350MHz 4 channel from £1250 Hewlett Packard 8657A - Synth, signal gen. (0.1-1040MHz) T PHILPS desiened and built ial digital vid
Tektronix 7104 - 1GHz Real Time — with 7A29 x2, 7810 and 7B15 from £1950 s, e uden. U esigned and built a serial digital video
Tektronix TAS 475 - 100MHz - 4 ch | £850 Hewlett Packard 8657B - 100MHz Sig Gen - 2060 MHz £3950 N k
I i Zsielanng Hewlett Packard 8657D - XX DQPSK Sig Gen £3950 ! ; routing system for you to enjoy.
Tektronix TDS 310 50MHz DSO - 2 channel £750 Hewlett Packard 89018 - Modulation Anal £2250 Aoywsitd
Tektronix TDS 520 - 500MHz Digital Oscilloscope £2500 e Stac kAl pogoduation Anayee e pansorpes
Hewlett Packard 8903A, B and E - Distortion Analyser from £1000 A LT Pumplinks 46 CAPACITOR sou N DS "
SPECTRUM ANALYSERS Hewlett Packard 11729B/C Carrier Noise Test Set from £2500
_ Hewlett Packard 53131A Universal Frequency counter (3GHz) £850 L. .
Advantest 4131 (10kHz — 3.5GHz) £3750 " 2
Advantest/TAKEDA RIKEN - 4132 - 100KHz - 1000MHz £1350 :Z“:”V:Z:: 222::::3 SSQSXAP'ZJ?; ZES;E”(COYGFJ\‘;;’?O - 55888 The ubiquitous Cyril Bateman explains
Anritsu MS261 -6 -60V)-(0- . . . . .
A?]rdlgsxc 32161 3A1 %k(;:_Z'Z G e, ANy Sey g?ggg Hewlett Packard 5351B Microwave Freq. Counter (26.5GHz) £2750 hOW dleleCtnC absorpuon with DC b1as
Avcom PSA-65A - 2 to 1000MHz £750 Heyvlen Packard 5352B Microwave Freq. Counter (40GHz) £5250 determines capacitor sounds’ second
Farnell SSA-1000A 9KHz-1GHz Spec. An. £1250 Ke!thley 220 Progralmmable Current Source £2000 R . i
Hewilett Packard 182T Mainframe + 8559A Spec.An. (0.01 to 21GHz) £2000 Keithley 228A Progble Voltage/Current Source IEEE. £2000 harmonic distortions
Hewlett Packard 853A Mainframe + 8559A Spec.An. (0.01 to 21GHz) £2500 Keithley 237 High Voltage - Source Measure Unit £4500
Hewlett Packard 3582A (0.02Hz - 25.5kHz) dual channel £1500 Keithley 238 High Current - Source Measure Unit £4500
Hewiett Packard 3585A 40 MHz Spec Analyser £3000 Keithley 486/487 Picoammeter (+volt.source) £1350/£1850 ¥ 5 3 LETTE Rs
Hewilett Packard 356 1A Dynamic Signal Analyser £3500 Keithley 617 Electrometer/source £2200 ® Digital system verifi
! 4 g y erifies passports :
Hewlett Packard 8568A -100kHz - 1.5GHz Spectrum Analyser £3500 Keithley 8006 Component Test Fixture £1750 - 3 A @ Smug Editor
Hewlett Packard 8590A (opt 01, 021, 040) 1MHz—1.5MHz £2500 Marconi 2840A 2 Mbit/s Transmission Analyser £1100 @® Supercomputer built from PlayStations ;
Hewlett Packard 8596E (opt 41, 101, 105,130) 9KHz - 12.8GHz £9950 Marconi 6950/6960/6960A/6970A Power Meters & Sensors from £400 : g ® Fourier and Catt
Hewlett Packard 8713C (opt 1 E1) Network An. 3 GHz £6000 Philips 5515 - TN - Colour TV pattern generator £1400 o Energy saving output driver @ DTV qualit
Hewlett Packard 8713B 300kHz - 3GHz Network Analyser £5000 Philips PM 5193 - 50 MHz Function generator £1350 q y
Hewlett Packard 8752A - Network Analyser (1.3GHz) £4995 Phillips PM 6654C System Timer Counter £750 @ Back to basics
Hewlett Packard 8753A (3000KHz - 3GHz) Network An. £3250 Panasonic VP 8175A Sig. Gen. (100KHz-140MHz) AM/FM/CW as new £650 - )
Hewlett Packard 8753B+85046A Network An + S Param (3GHz) £6500 Rohde & Schwarz FAM (opts 2,6 and 8) Modulation Analyser £3750 o Amphfler compensation
Hewlett Packard 8754A - Network Analyser 4MHz -1300MHz) £1500 Rohde & Schwarz NRV/NRVD Power meters with sensors from £1000 'I 4 FUN DAME NTAI-S
Hewlett Packard 8756A/8757A Scaler Network Analyser from £900 Schlumberger 1250 Frequency Response Analyser £2250
Hewlett Packard 8757C Scalar Network Analyser £3500 Tektronix 1720 Vectorscope £1150
Hewlett Packard 70001A/70900A/70906A/70902A/70205A - 26.5 GHz Tektronix 1735 Waveform Monitor ; £1150 OF 802. .I l 60 WE B DIRECTIONS
Spectrum Analyser £7000 Tektronix AM503 - AM503A - AM503B Current Amp’s with M/F and probe  from £800 . . . s
IFR A7550 - 10KHz-GHz - Portable £1750 Wavetek 178 Function generator (50MHz) £750 Ian Poole gets to grips with wireless Useful web addresses for electronics
Meguro - MSA 4901 - 30MHz - Spec Anaylser £600 Wayne Kerr 3245 - Precision Inductance Analyser £1850 1 engineers.
Tektronix 492P (opt1,2,3) 50KHz - 21GHz £3500 Bias unit 3220 and 3225L Cal.Coil available if required. (P.O.A) networkmg and hOW s gOt there. &
Wiltron 6409 - 10-2000MHz R/F Analyser £1250 Wayne Kerr 3260A + 3265A Precision Magnetics Analyserwith Bias Unit £5500
Tek 496 (9KHz-1.8GHz) £2500 W&G PCM-4 PCM Channel measuring set £3750

All equipment is used - with 30 days guarantee and 90 days in
some cases.
Add carriage and VAT to all goods.

1 Stoney Court, Hotchkiss Way, Binley Industrial Estate
Coventry CV3 2RL ENGLAND

Tel: 02476 650 702

Fax: 02476 650 773

Web: www.telnet.uk.com
Email: sales@telnet.uk.com
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The Handyscope 3 is a powerful and versatile two channel measuring
instrument with an integrated function generator.

° USB 2.0 connection (USB |.| compatible)
° sample speed up to 100 MHz per channel
° 8 to 16 bit resolution (6 uVolt resolution)
° 50 MHz bandwidth
° input sensitivity from 200 mVolt up to 80 Volt
° large memory up to 131060 samples per channel
° four integrated measuring devices
° spectrum analyser with a dynamic range of 95 dB
° fast transient recorder up to 10 kHz
° several trigger features
° auto start/stop triggering
° auto disk function up to 1000 files ; = :
° auto setup for amplitude axis and time base B f'g TAES A
° auto trigger level and hysteresis setting Tt ‘ ”HIH[, e
° cursor measurements with 2| read-outs e st w1
° very extensive function generator (AWG) 0-2 MHz , 0-12 Volt

TiePie engineering (UK)

28, Stephenson Road, St. lves
Cambriageshire, PE17 3wJ, UK
Tel: 01480-460028

Fax: 01480-460340

HANDYSCOPE HS3
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Disclaimer
We work hard to ensure that the

information presented in Electronics World
is accurate. However, Electronics World's

publisher - Highbury Business
Communications - will not take
responsibility for any injury or loss of
earnings that may result from applying

information presented in the magazine. [t
is your responsibility to familiarise yourself
with the laws relating to dealing with your

customers and suppliers, and with safety
practices relating to working with

electrical/electronic circuitry - particularly
as regards electric shock, fire hazards and

explosions.

Throwing Stones in Glasshouses

Authority holds minds, not people. Two
years ago, the whole physics department at
Essex University closed. The staff moved to
mathematics, electronics, and computing. Last
year, their mathematics department was under
threat. At Gloucestershire University there is
no physics taught at all. This is not an isolated
case. The problem is that everybody in
authority in physics is always right because
they can hide behind obfuscation. This is not
altogether a healthy environment for students!

I have just finished studying computer
programming, multimedia, and marketing
courses. The reason? Research is fast becoming
a dead end through its own inert authority. T.
Theocharis, author of the 1987 Nature paper
“Where Science Went Wrong”, has recently
explained this problem by the following
brilliant analogy.

A “theory” is now what a mouse makes up to
decide whether to turn right or left in a maze.
It is therefore a physicist, guessiug which
options to pursue without proof. It continually
hopes for eventual confirmation that “it was
right all along” if it finally - after many
blunders - arrives at a small piece of cheese.
This absurdity is true.

Take the Catt Anomaly. We know the speed
of electricity, and we know the speed of
electrons. We know that for a typical 1 amp
current, the electron drift speed is 1
mm/second, and conduction electrons account
for less than 0.1% of the mass of any
substance. Kinetic energy is given by E = 1/2
mv?, so electron drift delivers less than
0.5x0.001mx(0.001)2 = 0.0000000005 Joules
per kilogram of wire. “Gibberish, I don’t
understand physics, I am just plain wrong.”
Unfortunately, not correct.

Faced with evidence of a problem, a group
of idiots have a choice between ignoring it,
which is a short-term option only, or trying to
discredit it by foul means. The idea of a third
choice, of proper discussion, or fear-of-all-
fears, of actually making progress in science
by bringing clarity to bear on an important
problem, would be admitting ignorance.
Hence, every point raised is seen to be a
danger to a fragile subject that it must be
guarded against the slightest inspection. An
anomaly must be ignored or ridiculed.
Progress would be a threat to the authority of
those who fear revolutionary progress. So they
would prefer to shoot themselves in the foot in
the long-term, by opting for speculations
instead of provable facts. They can still hope
that the short-term cover-up will sweep away a
problem for long enough for it to literally die.

Now we have the electric current used in
science to deliver the energy we actually use.

Authoritative geniuses will respond with
“there is no anomaly”, giving no proven
explanation. (As Ivor Catt says, “if you have
anything new it will first be ignored, then
ridiculed, and then finally those same people
will claim that they discovered it first!”)

Two diametrically opposed views of this
anomaly exist among those with a few more
brain cells. One is that the electrons are in
effect “touching” each other, and thereby
transmit energy, like a line of ball bearings
pushed from one end. This is wrong, because
not only is the kinetic energy delivered
thousands of billions times too small (see the
calculation above), but the reason why the
electric speed is that of light in the medium
between the two wires remains disingenuously
unexplained. Electrons do drift, so the
mechanism does exist. I do not discredit
electron motion, I just point out the drift
mechanism does not explain the electricity in
terms of energy! The alternative view is that
electromagnetic energy, which carries the
actual energy, causes the electric drift current.
Since it travels at light speed, it is more
reasonable.

The point of the Catt Anomaly has, says
Ivor, nothing to do with his theory. It is an
anomaly between rival textbooks and
professors. They will answer his polite query
in their condescending authoritative manner
until they are told that their “explanation” is
the exact opposite of thattaken by other
authors and professors. Then they cannot be
induced to communicate with one another to
resolve the problem. They use the term
“fearful heresy” where more rational beings
use “discussion”. However, since the Catt
Anomaly and Theocharis’ work appeared, both
originally in Wireless World, everyone is at
least subconsciously aware that there is
something fishy going on!

Physics has gained a reputation for
gobbledegook. It is losing its gloss, not
gaining respect, by hanging on the last word of
gentlemen popularising without proof
multiple-universes, 26 dimensions in space,
etc. Anyone who points out a contradiction or
gives a mathematical proof for a simpler, less
obscure mechanism is (1) ignored, (2)
becomes a target for a repeat of the
gobbledegook they are replacing, or (3) gets a
dose of good old political propaganda in
response from the establishment spokesperson
(misquoting the argument in an effort to claim
that the person who is defending science
against gobbledegook is actually attacking
science).

Nigel Cook
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Quasar Electronics Limited

PO Box 6935, Bishops Stortford,
CM23 4WP

Tel: 0870 246 1826

Fax: 0870 460 1045

E-mail: sales@quasarelectronics.com

QUASAR O871

electronics

CREDIT CARD
SALES

Infrared RC Relay Board

Motor Drivers/Controllers Individually control 12 on-

Here are just a few of our controller and
driver modules for AC, DC, unipolar/bipolar
stepper motors and servo motors. See
website for full details.

Government targets UK electronics

The British Government has turned
its eye on the electronics industry,
with the setting up of an ‘Electronics
Innovation and Growth Team’. The
aim is to boost the UK’s electronics
industry in the coming 10 to 15
years.

Industry executives and senior
Government officials from the
Department of Trade and Industry
will come together to discuss the
industry’s needs.

“We need to understand the key

Controllers & Loggers

Here are just a few of the controller and
data acquisition and control units we have.
See website for full details. Suitable PSU
for all units: Order Code PSU203 £9.95

issues that will shape the future of
this important sector and to ensure
that the UK can best respond to the
competitive challenges it will face,”
said DTI minister Stephen Timms
MP. “The UK has some great
strengths in electronics but we
cannot rest on our laurels —
competitors are learning quickly and
implementing fast.”

The team will address the
challenges for the whole product life
cycle, from design to manufacturing,

with the aim of increasing
employment and exports.

A steering group will be led by
David Kynaston, formerly European
head of Solectron and v-p for
electronics at trade body Intellect,
which is supporting the initiative.

Electronics is not the first port of
call for the DTI and its innovation
and growth teams. It previously
created teams for the aerospace,
automotive, chemicals and
environmental industries.

Add £2.00 P&P to all UK orders. 1st Class Recorded - £4. VISA |
Next day (insured £250) - £7. Europe - £5. Rest of World - £10, ===
payable to Quasar Electronics Limited.
Prices include 17.5% VAT. MAIL ORDER ONLY. @
i visa ||
over 300 electronic kits, projects and modules. S
board relays with included
infrared remote control unit.
range. 112x122mm. Supply: 12VDC/0.5A
Kit Order Code: 3142KT - £41.95

We accept all major credit/debit cards. Make cheques/PO’s EUROCARD

Call now for our FREE CATALOGUE containing details of
Toggle or momentary. 15m+ . |
Assembled Order Code: AS3142 - £59.95

DC Motor Speed Controller (5A/100V)
Control the speed of almost any common DC
motor rated up to 100V/5A. Pulse width
modulation output for maximum motor torque
at all speeds. Supply: 5-15VDC. Box sup-
plied. Dimensions (mm): 60Wx100Lx60H.

Kit Order Code: 3067KT - £12.95

Assembled Order Code: AS3067 - £19.95

Rolling Code 4-Channel UHF Remote
State-of-the-Art. High security. |
4 channels. Momentary or

latching relay output. Range
up to 40m. Up to 15 Tx’s can

PIC & ATMEL Programmers

We have a wide range of low cost PIC and
be learnt by one Rx (kit in- ATMEL Programmers. Complete range and
cludes one Tx but more avail- =~ & documentation available from our web site.

able separately). 4 indicator LED ’s. Rx: PCB

Programmer Accessories:
77x85mm, 12VDC/6mA (standby). Two and

40-pin Wide ZIF socket (ZIF40W) £15.00

NEW! PC / Standalone Umpolar
Stepper Motor Driver
Drives any 5, 6 or 8-lead

Ten channel versions also available.
Kit Order Code: 3180KT - £41.95
Assembled Order Code: AS3180 - £49.95

Power supply (PSU201) £5.95
Leads: Parallel (LEAD108) £4.95 / Serial

Transistors switch 10kW — v

(LEAD76) £4.95 | USB (LEADUAA) £4.95

unipolar stepper motor
rated up to 6 Amps max.
Provides speed and direc-
tion control. Operates in stand-alone or PC-
controlled mode. Up to six 3179 driver boards
can be connected to a single parallel port.
Supply: 9V DC. PCB: 80x50mm.

Kit Order Code: 3179KT - £9.95

Assembled Order Code: AS3179 - £16.95

Toshiba has developed a possible
successor to the IGBT with its
injection enhancement gate
transistor (IEGT) that, in module
form, can switch voltages up to
4.5kV at currents of 2.1kA.

The IEGT combines a trench gate
semiconductor structure with thin
wafers, said the firm. Each
individual transistor can handle
1.2kV and 40A. By combining

power switches.

Compared to conventional non-
punch through devices, the IEGT has
23 per cent lower saturation voltage
and 400A latch up capability at
1258€C.

The device retains the positive
temperature coefficient of NPTs,
enabling the parallel connection
needed for making high power
switches.

modules are suitable for high-end
motor drives, uninterruptible power
supplies (UPS), power transmission
schemes, HVDC designs and
transportation systems, it said.

The 3.3kV module comprises 24
IEGT chips and 12 diode chips and
handles currents up to 1.2kA.

The new 4.5kV device has a
package diameter of 125mm while
the 3.3kV module has a footprint of

Computer Temperature Data Logger
4-channel temperature log-
ger for serial port. °C or °F.
Continuously logs up to 4
separate sensors located
) 200m+ from board. Wide

y & range of free software appli-
cations for storing/using data. PCB just
38x38mm. Powered by PC. Includes one
DS1820 sensor and four header cables.
Kit Order Code: 3145KT - £22.95
Assembled Order Code: AS3145 - £29.95

NEW! USB 'All-Flash' PIC Programmer
USB PIC programmer for all )
‘Flash’ devices. No external
power supply making it truly
portable. Supplied complete with
40-pin wide-slot ZIF socket, box
and Windows 3.11-XP Software.
Kit Order Code: 3128KT - £49.95
Assembled Order Code: AS3128 - £54.95

PC Controlled Dual Stepper Motor Driver
- Independently control two
Enhanced “PICALL” ISP PIC Programmer

unipolar stepper motors
' (each rated up to 3 Amps
max.) using PC parallel

) port and software inter-
face provnded Four digital inputs available for
monitoring external switches and other in-
puts. Software provides three run modes and
will half-step, single-step or manual-step
motors. Complete unit neatly housed in an
extended D-shell case. All components, case,
documentation and software are supplied
(stepper motors are NOT provided). Dimen-
sions (mm): 55Wx70Lx15H.
Kit Order Code: 3113KT - £15.95
Assembled Order Code: AS3113 - £24.95

NEW! Bi-Polar Stepper Motor Drlver
Drive any bi-polar stepper =
motor using externally sup-~
plied 5V levels for stepping
and direction control. These
usually come from software
running on a computer.
Supply: 8-30V DC. PCB: 75x85mm.

Kit Order Code: 3158KT - £12.95
Assembled Order Code: AS3158 - £27.95

Most items are available in kit form (KT suffix)
or assembled and ready for use (AS prefix).

Additional DS1820 Sensors - £3.95 each

NEW! DTMF Telephone Relav Switcher
Call your phone number
using a DTMF phone from
anywhere in the world and
remotely turn on/off any of
the 4 relays as desired.
User settable Security Password, Anti-
Tamper, Rings to Answer, Auto Hang-up and
Lockout. Includes plastic case.
130x110x30mm. Power: 12VDC.

Kit Order Code: 3140KT - £39.95

Assembled Order Code: AS3140 - £59.95

Serial Isolated I/0O Module
PC controlled 8-Relay
e Board. 115/250V relay
- outputs and 4 isolated
“digital inputs. Useful in
[ a variety of control and
sensing applications.
Uses PC serial port for programming (using
our new Windows interface or batch files).
Once programmed unit can operate without
PC. Includes plastic case 130x100x30mm.
Power: 12VDC/500mA.
Kit Order Code: 3108KT - £54.95
Assembled Order Code: AS3108 - £64.95

Will program virtually ALL 8
- to 40 pin PICs plus certain
ATMEL AVR, SCENIX SX

| and EEPROM 24C devices.
Also supports In System
Programming (ISP) for PIC and ATMEL
AVRs. Free software. Blank chip auto detect
for super fast bulk programming. Requires a
40-pin wide ZIF socket (not included)

Kit Order Code: 3144KT - £54.95
Assembled Order Code: AS3144 - £59.95

ATMEL 89xxxx Programmer
Uses serial port. No spe- [E
cial programming soft-
ware required. 4 LED's
display the status. ZIF g
sockets not included. Supply: 16VDC
Kit Order Code: 3123KT - £29.95
Assembled Order Code: AS3123 - £34.95

NEW! USB & Serial Port PIC Programmer
USB/Serial connection makes
it ideal for field use. Free

7\ 9x/NT/2000 Windows software.
Call or see website for PICs
Gsupported. ZIF socket not incl.
Kit Order Code: 3149KT - £29.95
Assembled Order Code: AS3149 - £44.95

www.quasarelectronics.com

Secure Online Ordering Facilities = Full Product Listing, Descriptions & Photos  Kit Documentation & Software Downloads

IEGTS the firm can make high The firm’s 4.5kV and 3.3kV 140 x 190mm.

Samsung leapfrogs a generation in
LCD displays

Large panel liquid crystal displays
could tumble in price over the next

However, Samsung claims the
sixth generation size is inefficient

few years as manufdcturers for making 40-inch panels, hence the

accelerate moves to larger glass
substrates.

Within two years Samsung, one of
the top two makers of LCDs, will be
producing 2.2 x 1.87m panels from
its Korean factories.

This marks a jump from today’s
fifth generation substrates directly to
the seventh generation, and will give
glass able to yield twelve 32-inch or
eight 40-inch displays.

According to Samsung, each new
generation cuts manufacturing costs
by 20 to 30 per cent. The 40in.
screens will be cheaper than similar
sized plasma panels, the firm
claimed.

LG.Philips LCD, Samsung’s main
competitor in the market, has already
announced plans for a sixth
generation (1.5 x 1.85m glass) plant
by 2005.

jump direct to the seventh
generation.

The fifth generation substrates in
production today by several firms
measure 1.1 x 1.25m.

RS e s

A Website devoted to the writings and | grcs
papers of Albert Einstein has gone live at £
www.alberteinstein.info. [

With over 3,000 digitised images and |
an archive with access to over 43,000 §
related documents, the site gives the first |
major public access to Einstein’s work.
The online work includes scientific
papers, his diaries, correspondence and ‘-
notebooks. |
The website is a joint collaboration |
between the California Institute of
Technology and the Hebrew University of
Jerusalem. |
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UPDATE

Century-old measuring technique

gets a face lift

In a move to cut the cost of ac current
sensing using the Rogowski
technique, Swiss sensor maker LEM
has developed a novel variation on
the Rogowski coil.

Invented in 1912, Rogowski coils
are air-cored toroidal windings
which, when wrapped around a
current-carrying conductor, produce a

voltage proportional to the
differential of the current flowing in
the conductor

Having no magnetic core
bandwidth is wide, as is dynamic
range because there are no saturation
effects.

The coils are made virtually
immune to external magnetic fields
by returning one end of the coil along
the centre of the solenoid, making the
coil an incomplete turn to interfering
signals.

Turns are traditionally evenly
spaced around the toroid and careful
design means output voltage is
largely independent of distortions in
the shape of the toroid. This last
feature means flexible wrap-around
Rogowski coils can be quickly
attached to unbroken conductors.

Winding has to be precise, and
therefore non-trivial, to maintain
accuracy while shrugging off external
fields.

In its patented development, LEM
has move away from distributed
toroidal windings to use a series of
discrete fixed coils arranged in two
concentric circles around the
conductor being measured.

By careful choice of geometry and
winding, the two-coil arrangement
can like the traditional coil be made

almost immune from external fields
and remain sensitive to current in the
conductor-under-test.

However LEM’s method has the
added advantages of reducing a
complex winding to a PCB,
controlling the physical juxtaposition
of the various turns, and allowing the
conductor-under-test to be introduced
through the gaps between coils.

In LEM’s case, cost is further
reduced because the precision
discrete coils are themselves small
eight-layer PCBs soldered into the
main board.

As output current is proportional to
the differential of current-under-test,
all Rogowski coils need an integrator
on their outputs to create a voltage
proportional to current. In the LEM
case, this is built into the units, of
which there are two ranges: AP with
a rectified average current output, and
APR for true-RMS work.

Both families have 12 devices
covering 10A to 400A.

In-built electronics with 0-5,
0-10V(external 24V supply), or loop-
powered 4-20mA output are
available. With all, errors are better
than 0.8 per cent, bandwidth is 10Hz
to 1kHz and temperature range is —20
to 60°C.

www.lem.com

Toy worm uses advanced

British technology

Wokingham’s Innovision R&T has
teamed up with UK research
organisation QinetiQ to develop a
system which can identify the
presence of specialist inks in minute
dilutions.

The technology combines an
optical filter and synchronous light
detector at a price which makes it
suitable for toys.

“The simple detector system uses
low voltage, performs well in high
levels of ambient light and can be
easily incorporated into assembly
line production,” claimed Innovision.

In its first application - an
educational game for young children
called Contactor - the reader detects
inks printed so faintly they are
invisible to humans. Fitted in a
model glow-worm, it provides
visible and audible feedback to

multiple choice questions on brightly
coloured quiz sheets.

“Our mission is to bridge the gap
between the lab-bench and the
commercial market place,” said
Marc Borrett, managing director of
Innovision. “In this instance QinetiQ
helped Innovision in the
development of a filter suitable for
the application and will have a share
in the royalties from sales of the
product.”

Further products and
collaborations are planned. “We are
now exploring a range of potential
applications in other sectors
including low-cost security and
brand protection,” said Borrett,
“Innovision and QinetiQ continue to
work together on new developments,
and further announcements are
expected in due course.”

il

Where there’s a heart

A remote video link for heart
transplant experts is being developed
by Xiomed, a startup firm from
Cambridge.

With the help of a £45,000 Smart
Award, the firm hopes its system will
help with the assessment of potential
donor hearts by experts at Harefield
Hospital.

“The problem Harefield has got is
that when a donor becomes available
there’s limited time to assess the
heart,” said Gerard Wimpenny, co-
founder and director of Xiomed.

Often the only tests that can be
carried out are checking blood type

Digital system verifies passports

The Generics Group claims to have
invented a cheap digital identity
verification system for use with
documents such as passports.

The technique uses an analogue
source, such as the photo on a
passport, to generate a large number.

Generics has found a way to

IEE merger looks
likely

Talks are ongoing between the IEE,
the Institute of Incorporated
Engineers (IIE) and Institution of
Mechanical Engineers (IMechE) with
a view to merging the three
professional bodies.

Following a recent meeting, the
president of the IEE, Professor Mike
Sterling, said: “Most of the comment
and questions concentrated on how to
proceed rather than whether we
should.” 1

All three organisations are carrying

Bye bye paper, hello e-paper
Electronic paper developer E Ink has joined up with
Philips Electronics to create working prototypes of

electronic books.

The designs are engineering samples for a
customer, not just technology demonstrators, said the
firms, and use commercial grade components.

The book pictured has a resolution of 160dots/inch.

This is higher than previously shown, and combines
the E Ink material with Philips’ thin-film transistor

backplane.

The firms expect their customer to go into full
scale production sometime next year.

E Ink has also demonstrated a display on a steel
foil substrate less than 0.3mm thick. It can be bent to

aradius

and age, giving rise to broad
judgements on the heart’s suitability
for transplant. Some suitable organs
might be wrongly rejected, while
others might be selected only to be
found unsuitable at a later stage.

More in-depth checks on blood
flow and heart valve operation give
better results, but this requires the
use of a Doppler echocardiograph
while the donor is still on life
support.

“But people who can do this are
few and far between,” explained
Winpenny. “What is needed is a
means of connecting together the

repeatably generate the same number
from the photo - critical to the scheme’s
success. The firm describes the number
as “highly reliable and discriminatory”.
The number can be stored on the
passport alongside the photo, perhaps
encrypted using public key
cryptography into a bar-code.

out consultation with members. IEE
members can give their views at
www.iee.org. A final vote on the
proposed merger will be carried out in
the autumn.

“We are increasingly persuaded of
the need for a strong, multi-
disciplinary professional body
covering all sections of the
professional register,” said Sterling.
“Both members and their employers
would find such a body more relevant
to the first decade of the 21st century."

Between them, the three UK bodies
have around a quarter of a million
members.

PHILIPS

UPDATE

specialist and echocardiograph
machine.”

Xiomed’s system will do just this,
giving video, audio and text links
between the surgeon and machine
operator.

“We’re developing a system that
will run over the NHS net, an IP
system,” Wimpenny said.

Video data will be multiplexed with
other instrumentation data and the
verbal guidance from the specialist.

Data rate could be as low as
50kbit/s, said Wimpenny. It will use
object based encoding to get
resolution where it is needed.

“Any attempt to modify the
photograph or any other element of the
documentation would be uncovered as
soon as the bar code was scanned,”
said the firm.

The system also ensures privacy, as
the biometric data does not need to be
stored in a central system.

Walls have selective hearing

Culham Electromagnetics and Lighting has won a year-long
contract from the Radiocommunications Agency to lead research
into frequency selective surfaces (FSS).

The work could lead to more efficient use of radio spectrum
inside buildings, said the Abingdon-based firm.

Arup Communications, the National Physical Laboratory, and
Warwick University will join Culham in the programme.

FSS are structures that can be transmissive at some frequencies
and reflective at others.

The concept could be applied to screens and partition walls that
would block wireless LAN frequencies inside buildings, thereby
avoiding interference and improving network capacity.

Both fixed and tuneable FSS will be developed as part of the
work.
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UPDATE

A supercomputer built from PlayStations

Researchers at the US National Center

for Supercomputing Applications
(NCSA) in Champaign, Illinois are
building a supercomputer from
PlayStation2s (PS2s).

“This is literally a hand-made
supercomputer assembled by a

creative group of researchers who are

constantly pushing the limits of our
field,” said Dan Reed, director of
NCSA. “Many people have talked

PlayStation2 plus announced

Sony remains silent on anything to do with the
PlayStation3, but recently announced details of what
could be described as PS2+.

To be called PSX, the up-market machine will retain
the Emotion Engine and graphics synthesiser chips from
PS2, which means it will still play PS and PS2 games as
well as DVDs, but it will look like a piece of hi-fi and do
a whole lot more.

Inside Sony plans a looking slot-type DVD recorder as
well as a 120Gbyte hard drive, with a built-in TV tuner
to record programmes on either.

On the back is Ethernet, USB 2.0 and a Memory Stick
slot.

PSX “will be launching in Japan in this fiscal year and
in other territories in the next fiscal year, which means
we may see the PSX in Europe in 2004 or 2005, said
Sony.

Sony has also announced a portable 60mm optical
disc-based PlayStation, called PSP.

L AR e 6 P 6 W A e

Linux cluster?

about the possibilities of the
PlayStation’s graphic processors, but
to our knowledge, no one else has
attempted to make these machines
perform as a large, integrated Linux
cluster. We have shown it is possible,
and the long-term result could be
another low-cost computing
alternative for the scientific
community.”

PlayStation has two fast ‘vector
units’ (VUs) designed to
mathematically manipulate polygons
for game displays.

“There are 65 compute nodes
[PS2s] in the cluster,” NCSA scientist
Craig Steffen told Electronics World.
“Each PS2 has two VUs, and each
VU has four floating-point multiply-
accumulators [FMACs]. Each FMAC
does two floating-point operations per
clock, and the clock runs at 300 MHz.”

This means, flat-out, each machine
can do 2x4x2x300million=4.8 billion
FMAC operations per second -
written as 4.8GF.

With 65 PS2s, “that’s 312GF as an
upper bound to the speed of this
cluster”, said Steffen. “Keep in mind
that getting 75 per cent of the
theoretical peak is very good, and
we’re not anywhere near that.”

At the moment, having connected
the PS2s together, the team is writing
basic software. “Right now we’re
working on the low-level libraries to
use the vector units. This is at the
proof-of-concept stage at the
moment,” said Steffen, “When we get
a little farther, and we can use the
vector units as efficient computational
engines, then we’ll start thinking
about serious benchmarks.”

What will finally limit cluster
performance, processors or
interconnection, can be guessed at
said Steffen: “That’s going to vary by

Many of today’s supercomputers are so-called clusters. These are shelves or racks of simple
computers, frequently PCs, connected together by a network, usually Ethernet.
Linux, the alternative PC operating system to Microsoft’s Windows, suits cluster applications

well because it is good at networking and is free.

For PlayStation2, Sony makes its Linux Kit which gives programmers direct access to the
PS2’s vector units and provides a working and development environment with tools found on

more traditional Linux systems.

It also includes 100baseT Ethernet hardware which attaches to the PS2 box.
The PS2 Linux cluster has 70 PS2s: 65 for processing, four as user terminals and one for

software installation tests.

Two HP Procurve 2650 switches each network roughly half the cluster and the two switches are
connected together at 1 Gbyte/s, and to the firewall/fileserver at the same speed.

“http://arrakis.ncsa.uiuc.edu/ps2/ps2_network_diagram.jpg” \* MERGEFORMATINET

® 19" RACK MOUNTING
DISTRIBUTION PANELS WITH
IEC 320 SOCKETS AND REAR
CABLE MANAGEMENT

application. Until we get the VU’s
under control, it’s limited by CPU.
Once the VUs are running fast, some
apps will be network limited, some
will probably still be CPU limited.
Unfortunately, a lot of apps will be
precluded from running at all due to
the non-expandable 32 Mbyte of main
RAM.”

So far, the project has proved
commodity game hardware can be
used for scientific work and now the
team is working out if the cluster can
do it well.

If it can, “then we hope that the time
we’ve spent working on the PS2 will
let us hit the ground running with the
PS3,” said Steffen.

www.ncsa.uiuc.edu/.
http://arrakis.ncsa.uiuc.edu/ps2/cluster

php
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UPDATE

Energy saving output driver

Cambridge company Adiabatic
Logic has invented an output driver
that can cut power consumption in
the I/O of integrated circuits by up to
75 per cent.

With modern ICs such as
microcontrollers and Asics burning
half their power in the I/O, the
firm’s design could have dramatic
effects on power consumption.

“This came out of some work on
adiabatic clocking on chips,” said
Geoff Harvey, chief technology
officer at the firm.

The intelligent output driver (I0D)
makes use of reflection along a
transmission line, a textbook
phenomenon.

To shift a chip’s output from a
zero to a one, the IOD first raises the
output voltage to half the rail
voltage. This uses charge stored in
an on-chip capacitor, passed through
a three-pole switch. The reflection
from the receiver chip will double
the voltage to the rail. When this

happens the switch automatically
takes the output up to the rail
voltage.

When moving from a one to a zero
on the output, the charge returned to
the driver is stored in the capacitor
ready for the next low to high
transition.

“In theory you can save 100 per

As a way to get reasonable quality audio into PCs and
laptops without pulling them apart, Creative has
introduced Sound Blaster MP3+. The 16-bit 48kHz
external sound card plugs into a USB portand includes
analogue and digital inputs and outputs as well as a
software bundle.

typically need five to seven times the
load capacitance for the reservoir
capacitance, so we're talking about
0.lmm?. That’s about the same as
the bond pad,” Harvey said. A single
capacitor can be shared between
multiple I/O pins.

Several companies are said to be
interested in licensing the IOD for
use in ICs.

www.adiabaticlogic.com

cent of the charge, but we’re limited
to 75 per cent because of real-world
losses,” said Harvey.

The system will also save cost,
said Harvey,-as it does away with the
need for serial termination resistors.
“And with IOD you already have an
inductor in the PCB tracking.”

The extra capacitor needed in the
1OD for driving outputs high should
not take up too much room. “We

B A FEEGEIEA Y
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Consultancy firm The Technology Partnership (TTP) has _de\{eloped a
module for transmitting video over the Internet. The unit is almejd at
delivering video-on-demand in systems such as in-flight entertainment or
around the home to multiple TVs. Adding a hard disk drive, said the firm,
would turn the unit into a personal video recorder. Multiple units could be
used, connected via Internet to a central set-top box or gateway. IBM’s
PowerPC processor runs the Linux operating system and can handl_e
MHEG, MHP and Java. The unit decodes an MPEG-2 stream running over
Cat-5 or coaxial cabling. TTP is working on a wireless LAN version.

Hard drive company Seagate is trying to persuade IT equipment makers
to switch to 2.5 inch hard disks for professional storage - so called
‘enterprise’ - applications. ; i :

“Systems built around these small enterprise-class disc drives will
provide data centres with unparalleled levels of input/outputs per second
performance in a smaller system space compared to what's being
delivered today” said the company. ad

Compared with traditional 3.5-inch drives, Seagate is c]almlpg: lower
power consumption, smaller size, faster /0 and quieter operation.

“The performance density offered by these new systems will ‘create
storage solutions that are 33 to 200 per cent smaller than today's
systems,” it said.

Seagate’s 2.5-inch drives for IT use will be produced for tt}e current
versions of Fibre Channel and Ultra320 SCSI, as well as Serial Attached

SESIE
Systems based on these disks should appear in 2004.
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£1 BARGAIN PACKS

PIEZO ELECTRIC SOUNDER. also operates
efficiently as a microphone. Approximately 30mm
diameter, easily mountable, 2 for £1. Order Ref:1084.
LIQUID CRYSTAL DISPLAY. On p.c.b with i.c.s etc.
to drive it to give 2 rows of 8 figures or letters with
data. Order Ref: 1085

30A PANEL MOUNTING TOGGLE SWITCH. Double
pole. order Ref: 166

SUB MIN TOGGLE SWITCHES. Pack of 3. Order Ref
214.

HIGH POWER 3in SPEAKER. 11W 8ohm, Order
Ref: 246

MEDIUM WAVE PERMEABILITY TUNER. It's alimost
a complete radio with circuit. Order Ref: 247
HEATING ELEMENT. Mains voltage 100W, brass
encased. Order Ref: 8.

MAINS MOTOR. With gearbox giving 1 rev per 24
hours. Order Ref: 89.

ROUND POINTER KNOBS for flattend '/4in spindles.
Pack of 10. Order Ref: 295.

REVERSING SWITCH. 20A double-pole or 40A single
pole. Order Ref: 343.

LUMINOUS PUSH-ON PUSH-OFF SWITCHES. Pack
of 3. Order Ref: 373.

SLIDE SWITCHES. Single pole changeover. Pack of
10. Order Ref: 1053

PAXOLIN PANEL. Approximately 12in. x 12in. Order
Ref:1033.

CLOCKWORK MOTOR. Suitable for up to 6 hours.
Order Ref: 1038.

HIGH CURRENT RELAY. 12V d.c. or 24V a.c.,
operates changeover contacts. Order Ref: 1026.
3-CONTACT MICROSWITCHES, Operated with
slightest touch, pack of 2. Order Ref: 861.

HIVAC NUMICATOR TUBE. Hivac ref XN3. Order
Ref: 865 or XN11 Order Ref: 866.

2IN. ROUND LOUDSPEAKERS. 50 coil. Pack of 2
Order Ref: 908.

5K POT, standard size with DP switch, good length
"/ain. spindle, pack of 2. Order Ref: 11R24.

13A PLUG, fully legal with insulated legs, pack of 3.
Order Ref: GR19.

OPTO-SWITCH. on p.c.b., size 2in. x 1in., pack of 2.
Order Ref: GR21.

COMPONENT MOUNTING PANEL, heavy Paxolin
10in. x 2in., 32 pairs of brass pillars for soldering
binding components. Order Ref: 7RC26.

HIGH AMP THYRISTOR, normal 2 contacts from top,
heavy threaded fixing underneath, think amperage to
be at least 25A, pack of 2. Order Ref: 7FC43.
BRIDGE RECTIFIER, ideal for 12V to 24V charger at
5A, pack of 2. Order Ref: 1070.

TEST PRODS FOR MULTIMETER with 4mm
sockets. Good length flexible lead. Order Ref: D86.
LUMINOUS ROCKER SWITCH, approximately 30mm
square, pack of 2. Order Ref: D64.

MES LAMPHOLDERS slide on to '/4in tag, pack of
10. Order Ref: 1054.

HALL EFFECT DEVICES, mounted on small
heatsink, pack of 2. Order Ref: 1022.

LARGE MICROSWITCHES, 20mm x 60mm x 10mm.
changeover contacts, pack of 2. Order Ref: 826.
COPPER CLAD PANELS, size 7in. x 4in., pack of 2.
Order Ref: 973.

100M COIL OF CONNECTING WIRE. Order Ref: 685.
WHITE PROJECT BOX, 78mm x 115mm x 35mm.
Order Ref: 106.

LEVER-OPERATED MICROSWITCHES, ex-equip-
ment, batch tested, any faulty would be replaced, pack
of 10. Order Ref: 755.

MAINS TRANSFORMER, 12V-0V-12V, 6W. Order
Ref: 811.

QUARTZ LINEAR HEATING TUBES, 360W but
110V so would have to be joined in series, pack of 2.
Order Ref: 907.

REELS INSULATION TAPE, pack of 5 several
colours. Order Ref: 911.

LIGHTWEIGHT STEREO HEADPHONES. Order Ref:
989.

THERMOSTAT, for ovens with '/4in spindle to take
control knob. Order Ref: 857.

MINI STEREO 1W AMP, Order Ref: 870.

BT TELEPHONE EXTENSION WIRE. This is a
proper heavy duty cable for running around the
skirting board when you want to make a permanent
extension. Four cores properly colour coded, 25m
length only £1. Order Ref: 1067.

VERY THIN DRILLS. 12 assorted sizes vary between
0.6mm and 1.6mm. Price £1. Order Ref: 128.

EVEN THINNER DRILLS, 12 that vary between
0.1mm and 0.5mm. Price £1. Order Ref: 129.

MES BATTEN HOLDER. Pack of 6. Order Ref: 26.
SCREW DOWN TERMINAL. Can also take 4mm plug.
Mounts through metal panel with its own insulators
and 2 quite hefty nuts for securing the cable. Pack of
3. Order Ref: GR42. Only red ones available.

1000 WATT FIRE SPIRALS. Useful if you are repair-
ing old types of porcelain body heaters. pack of 4.

Order Ref: 223.
L

SELLING WELL BUT STILL AVAILABLE
IT IS A DIGITAL MULTI-
TESTER, complete with
backrest to stand it and
hands-free test prod holder.
This tester measures d.c.
volts up to 1,000 and a.c.
volts up to 750; d.c.current
up to 10A and resistance up
to 2 megs. Also tests
transistors and diodes and
has an internal buzzer for
continuity tests. Comes complete with test prods, battery and
instructions. Price £6.99. Order Ref: 7P29.
INSULATION TESTER WITH MULTIMETER. Internally
generates voltages which enable you to readinsulation directly
in megohms. The multimeter has four ranges: AC/DC volts, 3
ranges DC milliamps, 3 ranges resistance and 5 amp range.
These instruments are ex-British Telecom but in very good
condition, tested and guaranteed OK, probably cost at least
£50 each, yours for only £7.50 with leads, carrying case £2
extra. Order Ref: 7.5P4.
REPAIRABLE METERS. We have some of the above testers
but slightly faulty, not working on all ranges, should be
repairable, we supply diagram, £3. Order Ref: 3P176.
BT TELEPHONE EXTENSION WIRE. This is proper heavy
duty cable for running around the skirting board when you want
to make a permanent extension. Four cores properly colour
coded, 25m length only £1. Order Ref: 1067.
HEAVY DUTY POT. Rated at 25W, this is 20 ohm resistance
so it could be just right for speed controlling a d.c. motor or
device or to control the output of a high current. Price £1. Order
Ref: 1/33L1.
1mA PANEL METER. Approximately 80mm x 55mm, front
engraved 0-1000. Price £1.50 each. Order Ref: 1/16R2.
D.C. MOTOR WITH GEARBOX. Size 60mm long, 30mm
diameter. Very powerful, operates off any voltage between 6V
and 24V D.C. Speed at 6V is 200 rpm, speed controller
available. Specialprice £3 each. Order Ref: 3P108.
FLASHING BEACON. Ideal for putting on a van, a tractor or
any vehicle that should always be seen. Uses a Xenon tube
and has an amber coloured dome. Separate fixing base is
included so unit can be put away if desirable. Price £5. Order
Ref: 5P267.
MOST USEFUL POWER SUPPLY. Rated at 9V 1A, this plugs
into a 13A socket, is really nicely boxed. £2. Order Ref: 2P733.
MOTOR SPEED CONTROLLER. These are suitable for D.C.
motors for voltages up to 12V and any power up to 1/6h.p.
They reduce the speed by intermittent full voltage pulses so
there should be no loss of power. Made up and tested, £18.
Order Ref: 20P39.
BALANCE ASSEMBLY KITS. Japanese made, when
assembled ideal for chemical experiments, complete with
tweezers and 6 weights 0.5 to 5 grams. Price £2. Order Ref:
2P44.
CYCLE LAMP BARGAIN. You can have 100 6V 0.2A MES
bulbs for just £2.50 or 1,000 for £20. They are beautifully made,
slightly larger than the standard 6.3V pilot bulb so they would
be ideal for making displays for night lights and similar
applications.
SOLDERING IRON, super mains powered with long-life
ceramic element, heavy duty 40W for the extra special job,
complete with plated wire stand and 245mm lead, £3. Order
Ref: 3P221.

FOR YOU
A 16 range multitester, analogue or digital, your choice, free
of charge providing your order is £12 or over.

ULTRA-VOILET VIEWING UNIT. This is self-contained, free-
standing unit. Mains operated but all live parts are protected in
its metal housing. The lamp is in the top frame of the unit so
anything you want to view can stand underneath. Ultra-violet
light activated fluorescentmarkings as used on documents and
vouchers. A genuine bank note under ultra-violet lamp will stay
dull but a forged bank note will glow. Unit complete with UV
lamp £12, order Ref GT17.
MES BULBS - ANOTHER BARGAIN OFFER. These are quite
standard, 6V .2A and offered at a very low price of 100 for
£2.50, Order Ref 2.5P36, or 1000 for £20, Order Ref 20P42.
MINI POWER RELAYS. For p.c.b. mounting, size 28mm x
25mm x 12 mm, all have 16A changeover contacts for up to
250V. Four versions available, they all look the same but have
different coils:

6V — Order Ref: FR17 24V — Order Ref: FR19

12V - Order Ref: FR18 48V — Order Ref: FR20
Price £1 each less 10% if ordered in quantities of 10, same or
mixed values.
RECHARGEABLE NICAD BATTERIES. AA size, 25p each,
which is a real bargain considering many firms charge as much
as £2 each. These are in packs of 10, coupled together with an
outputlead so are a 12V unit but easily divideable into a 2x 6V
or 10 x 1.2V. £250 per pack, 10 packs for £25 including
carriage. Order Ref: 2.5P34.
4 CIRCUIT 12V RELAY. Quite small, clear plastic enclosed
and with plug-in tags, £1. Order Ref: 205N,
NOT MUCH BIGGER THAN AN OXO CUBE. Another relay
just arrived is extra small with a 12V coil and 6A changeover
contacts. It is sealed so it can be mounted in any position or on
a p.c.b. Price 75p each, 10 for £6 or 100 for £50. Order Ref:
FR16
1.5-6V MOTOR WITH GEARBOX.
Motor is mounted on the gearbox
which has interchangeable gears
giving a range of speeds and motor
torques. Comes with full
instructions for changing gears and
calculating speeds, £7. Order Ref:
7P26.

1 BARGAIN PACKS

FIGURE 8 FLEX, figure 8, flat white PVC, flexible with
0.4 sq mm cores. Ideal for speaker extensions and
bell circuits. also adequately insulated for mains
lighting, 12m coil. Order Ref: 1014.

SOLENOID COIL. 6V DC or 12V AC, only needs a
plunger which could be a nail, you would then have a
really efficient solenoid. Pack of 10. Order Ref: 1/L2.
ONE OHM 20W RESISTOR. Made for the Admiralty
in 1952 but being wirewound is probably just as good
as when new. Pack of 2. Order Ref: 7/19R4.
COLVERN 5K POT. Totally enclosed with good
length spindle. Pack of 2. Order Ref: 7/19R5.
DITTO but 20k. Pack of 2. Order Ref: 7/19R6.
PHILIPS TRIMMER CAP. Sometimes called the
beehive trimmer as this is in two sections, the top
being on a threaded rod. Capacity is altered by
twisting along the rod. Pack of 2. Order Ref: 7/19R19.
THREE BOOKS: The Mullard Uniles Handbook,
Practical Electronic Projects and Short Wave
Receivers for Beginners. Order Ref: 400.

SMITHS COOKER CLOCK. Their Ref OCU9900/1 in
its own metal case but without a face plate, still in
maker’s packing. Order Ref: 2/17L7.

SUPERIOR FERRITE ROD AERIAL. This is an extra
special Y/4in diameter rod so the long and medium
Wave coils are extra robust. Order Ref: D203.
DOLLS HOUSE SWITCH. A very neat white body
with red control tag. Pack of 2. Order Ref: 57.
MAINS RELAY. Plugs into octal base, double-pole
changeover contacts which look OK for up to 10A.
Order Ref: 7TOP14.

THERMAL DELAY SWITCH. Length of delay
depends upon the voltage applied to its heater coil
which causes the 10A contacts to open. This again
plugs into octal base. Order Ref: 7TOP15.

TINY MAINS MOTOR. This is only 2in square, the
shaded pole type with good length of '/sin spindle.
Order Ref: 7/1R7.

COMPUTER DUST COVER. Made for Altai, these
dust covers are a special opaque plastic measuring
22in. long, 14in. wide and 6in. deep, nicely boxed.
Order Ref: D204.

PROJECT BOX. Conventional plastic construction
colour is beige and size approximately 250mm x
130mm x 50mm deep. Divides into 2 halves, held
together by screws. Ventilators in the top and bottom
corners, but these are quite a decoration and give the
box a pleasing look. Order Ref: D201.

LIMITED SPACE LIGHT SWITCH. It is only about
2in. x 1in. brown Bakelite but rated at 15A 250V. It is
easy to fix in a small space. Its operating toggle is
labelled off for up and on for down. Pack of 3. Order
Ref: 1/11R27.

IN-LINE FUSEHOLDERS. Just cut the wire and
insert, fully insulated Pack of 4. Order Ref: 969.
MINI MONO AMP. 3W into 4 ohm speaker or 1W into
8 ohm. Order Ref: 495.

15V DC 150mA PSU. Nicely cased. Order Ref: 942.
6V 1A MAINS TRANSFORMER. Upright mounting
with fixing clamps. Pack of 2. Order Ref: 9.

SUCK OR BLOW OPERATED PRESSURE
SWITCH, or it can be operated by any low pressure
variation such as water level in tanks. Order Ref: 67.
12V SOLENOID. Has good "/zin. pull or could push if
modified. Order Ref: 232.

NEON INDICATORS. In panel mounting holders with
lens. Pack of 6 . Order Ref: 180.

12V ALARMS. Make a noise about as loud as a car
horn. Use one lead and case for DC, all brand new.
Pack of 2. Order Ref: 221B.

PANOSTAT. Controls output of boiling ring from
simmer up to boil. Order Ref: 252B.

OBLONG PUSH SWITCHES. For bell or chimes,
these can switch mains up to 5A so could be foot
switch if fitted in pattress. Pack of 2. Order Ref: 263.
MIXED SILICON DIODES. Pack of 25. Order Ref:
293.

SHADED POLE MAINS MOTOR. %/4in. stack so quite
powerful. Order Ref: 85.

HIVAC NUMICATOR TUBES XN3 AND XN11. £1
each. Order Ref: 865 for XN3 and 866 for XN11.

TERMS
Send cash, uncrossed PO, cheque or quote credit
card number. If order is £25 or over deduct 10% but
add postage, £3.50 if under 2 kilo, £6 if under 4 kilo.

J & N FACTORS

Pilgrim Works (Dept.E.E)

Stairbridge Lane, Bolney
Sussex RH17 5PA
Telephone: 01444 881965
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Fundamentals of 802.11

Fig. 1. IEEE 802.11
system as used to

provide

connectivity for a

large network
system

Wireless networking is all the rage and could just be what is needed
to connect together entertainment devices in a domestic environment,

let alone its business potential. lan Poole explains how it works

ireless networking is one
of the new growth areas in
electronics with many

chip and circuit card manufacturers
poised to take advantage of the new
markets. Previously wired
connections were always required to
enable PCs to connect to networks
and to other peripherals. Now this can
all be accomplished far more
conveniently using wire-less
technology. It can now be said that
Wireless Local Area Networks
(WLANS) have made the transition
from being a relatively niche market
to a mainstream technology.
Manufacture of chipsets quadrupled
between 2001 and 2002, and this
growth is set to continue as people
take up the advantages of this new
technology.

There are a number of standards
that are used for wireless
connectivity. 802.11, Bluetooth, and
hiperLAN are but three. Each
operates in a slightly different way
and they are used in different areas.

For computer peripheral
interconnections the 802.11 family of
specifications is becoming widely
used.

802.11, rather than specifying a
single standard actually covers a
family of similar standards. Some of
these are ratified and can be
implemented whereas others are not
yet. In fact the 802.11 working group
is just one of the 16 groups that exist
under the IEEE LMSC (LAN / MAN
Standards Committee). (The IEEE is
the Institute of Electrical and
Electronics Engineers that is based in
the USA)

The reason for the large number of
different standards is thatsince the
first proposals were finalised and
launched the industry has moved
forward and it has been possible to
introduce new features and update the
specifications as a result of industry
feedback. Issues such as throughput
rate, operating range, security,
robustness and ease of operation have
all featured high on these lists. As a

result of the success and widespread
use of the system it has been possible
to introduce further variations of the
standard to encompass these issues,
whilst still retaining the earlier
versions to enable manufacturers to
continue with their existing products.

Basic specifications

The first of the 802.11 standards to
be launched onto the market was
developed to support roaming within
an office environment or where
wired connections are not
convenient. As a result WLAN cards
for computers use this standard and
enable people to hot desk and the
like. They may also be used for large
conferences where delegates need to
use their laptop computers to access
data dynamically.

The performance of this 802.11b
standard is comparable with many
wired systems, supporting data rates
of up to 11Mbps. It uses direct
sequence spread spectrum techniques
with a total of 52 carrier centre

Acce?s'
point
(AP)

Wired backbone distribution system

Approximate limit
of access point
communications

Access |
point
(AP)

frequencies. Like many other
applications such as Bluetooth,
802.11b uses the 2.4GHz ISM
(Industrial, Scientific and Medical)
band allocation. Not only do other
data services use the band, but many
industrial and heating applications
such as microwave ovens also use
this band. It therefore has to be very
resilient to interference.

The 802.11a specification is a
higher performance specification. It
uses the SGHz ISM band which is
expected to be less congested. This
specification can achieve data rates
of up to 54Mb/s and employs
orthogonal frequency division
multiplex (OFDM). It is not as
popular as 802.11b, because
manufacturers have now established
their production lines for the
standard and using a higher
frequency costs will be slightly
higher. However for the future it is
anticipated that it will gain
considerable acceptance in some
areas.

As if this was not enough, a further
specification, 802.11g is being
introduced. Due for ratification in
June 2003, chipsets were available at
the beginning of 2003, anticipating
its success. Offering data rates of
54Mb/s and using the 2.4GHz ISM
band it is backward compatible with
802.11b, thereby enabling the new
standard to work seamlessly with
existing 802.11b cards. It achieves its
higher speed by employing OFDM
for the higher data transfer rates and
the enhanced protocol enables the
backward compatibility.

Networks
By using a wireless network it is not
necessary to install a wired network.
Despite the cost of the additional
wireless hardware, the wireless
solution can be considerably cheaper
than the wired solution. This results
from the fact that wired networks are
very costly to install and maintain,
especially if they need to be modified
to take account of a new office plan.
Whilst it may be argued that WLAN
cards are required in each computer,
ordinary LAN cards are needed
anyway for a wired version.
Accordingly the costs for the
hardware tend to roughly balance out.
Apart from the cost the WLAN
provides significant advantages in
terms of flexibility, enabling mobile
office working far more easily.
Using the 802.11 system there are
two types of network that can be
formed. These are termed
infrastructure networks and ad-hoc
networks. The infrastructure systems
require a hard wired backbone. This

WI-FI

Fig. 2. An example
of an ad-hoc
network.

backbone is connected to a server and
uses the wireless link to enable
connection to the full computer
network and other local services such
as printers. The wireless network is
then split up into a number of cells,
each serviced by a base station or
Access Point (AP) which provides
access to the backbone of the full
system. This Access Point may have
arange of between 30 and 300 metres
dependent upon the environment.
Although involving some wired
connections, the wires to the access
points are not constrained in the same
way that fully wired networks are,
and they are therefore much easier to
install.

The other type of network that may
be used is termed an ad-hoc network.
This type of network is formed when
anumber of computers and
peripherals are brought together to
communicate with one another. One
of these networks may be required
when several people come together
and need to share data between their
computers or if they need to access a
printer without the need for having to
use wire connections. In this situation
they only communicate with each
other and not with a larger wired
network and there is no controlling
Access Point. For this type of
operation, special algorithms have
been generated to enable the system
to operate with one of the peripherals
taking the role of master to control
the network and the others acting as
slaves.

Modulation scheme and data
structure

802.11b uses a technique known as
direct sequence spread spectrum
(DSSS). It spreads the signal out over
a wide bandwidth and as a result it

enables the system to operate in an
environment where there are other
users and levels of interference may
be high. A variety of different types
of modulation can be used and they
are chosen dependent upon the rate at
which data is to be transmitted.
Systems running at 1Mb/s use BPSK
(Binary Phase Shift Keying)
modulation, and those running at
2Mb/s QPSK (Quaternary Phase Shift
Keying) modulation. For higher data
rates, systems running at 5.5Mb/ps
and 11Mb/s use CCK
(Complementary Code Keying) and
QPSK modulation. CCK involves 64
unique code sequences, each of
which supports 6 bits per code word.
The CCK code word is then
modulated onto the RF carrier using
QPSK, and this allows another two
bits to be encoded for each 6-bit
symbol. In this way each 6-bit
symbol contains 8 bits, i.e. 1 byte.

The same both ways
802.11 cards are all designed so that
they are symmetrical, with all stations
having the same output power
capability. This must be the case,
especially when the stations are to
operate in an ad-hoc mode as any of
the stations may be called upon to act
as the master. Around the world there
are different power limits, but in most
cases the maximum limit is 100mW
EIRP. The two main exceptions to
this are for the USA where the limit
is 1000mW and in Japan where the
limit is specified differently as
10mW/MHz. A minimum power
limit of 1mW is used as this generally
accepted to be the minimum level
required for communication, even
over a very short distance.

Within the allowable maximum,
and the minimum levels, the power is
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other nearby cells and ensures battery
usage is kept to a minimum.

Protocols

As with any system of this nature
there are operating protocols that are
set up to ensure the correct operation
of the system. When a station wants
to join a cell, it must first synchronise
with the other stations in the cell.
This may be gained in two ways. The
first is passive scanning. The station
waits to receive what is termed a
beacon frame from the access point
or another station in an ad-hoc
network. This frame is a periodic
frame of data that is sent out with
synchronisation information on it.
This enables new stations to
synchronise, and also ensures existing
stations maintain their
synchronisation. The alternative
method is for the station entering a
network to send out a ‘probe’
transmission and then wait for a
response.

Once the new station has the
synchronisation information it can
then request access to the cell. It does
this by going through an
authentication process. Only when
this has been completed can the
station enter the cell and exchange
data. The process includes
exchanging passwords to ensure that
the new station should be in the cell.

Collision avoidance

One of the problems that could occur
with a wireless system of this nature
is that two devices try to transmit at
the same time. This possibility is
accounted for in the software layer

For more information about radio
and electronics technology visit
www.radio-electronics.com Also,
Ian Poole’s book Newnes Guide to
Radio and Communications
Technology (published July 2003)
gives more information about
WLAN technology and many other
new wireless or radio technologies
as well as the basic radio
principles.

What’s on in 802

There are a variety of different specifications that result from the IEEE
LAN /MAN (Local area network/metropolitan area network) committee.
Set up over 22 years ago, this committee has undertaken a vast amount of
work that has shaped much of the networking in the computer and data

communications industry.

There are a total of 16 working groups that operate under the guidance
of the committee and of these the most well known is possibly 802.3, the
Ethernet group. Ethernet has become a very well known standard used for
a vast number of computer networks. However, with wireless
communications rapidly growing in importance, the WLAN working
group, 802.11 is seeing its work rise in importance.

Token ring access method and physical layer specification

802.1 High level interface

802.2 Logical link control

802.3 Ethernet CSMA /CD

802.4 Token Bus

802.5

802.6 MAN (metropolitan are a network)
802.7 Broadband technical advisory
802.8 Fibre optic technical advisory
802.9 Isochronous LAN

802.10 Standards for interoperable LAN / MAN security

802.11 Wireless LAN (WLAN)
802.12 Demand priority
802.13 Not used!

802.14 Cable TV based broadband communications network
802.15 Wireless personal area network (WPAN)

802.16 Broadband wireless access (WMAN)

802.17 Resilient packet ring study group

known as the MAC (Media Access
Controller) by a system known as
CSMA/CA (Collision Sense Multiple
Access with Collision Avoidance).
This is very similar to the CSMA/CD
(Collision Sense Multiple Access
with Collision Detection) system that
is used in 802.3 for Ethernet. A
different system is required for a
wireless network because on a wired
network all nodes will be able to hear
each other, whereas on a wireless
network it is possible that one station
may not be able to hear all the others.

When a station wants to transmit, it
checks the frequency to ensure no
other stations are transmitting. If the
channel is occupied the station delays
sending its message for a random
amount of time. When all is clear it
sends its message. As there is a
possibility another station could
perform the same operation at the
same time, an acknowledgement is
sent to the station from whom the
message is received. If the station
sending the message does not receive
its acknowledgement then it resends
its message.

The first message that is sent is
what is termed a request to send
(RTS). This is done in case there are
other stations that cannot be heard.
This RTS message defines the length
of the message to be sent and the
destination. If this is acceptable a

clear to send (CTS) message is sent.

Information sent across the system
is split into frames. There are three
types of frame: data frames that are
used to send actual data from one
station to another; control frames that
are used to control the way in which
data is sent. Examples of these are the
RTS, CTS and ACK frames that are
sent. Finally there are the
management frames. These are sent
across the system in the same way as
the data frames and they are used to
control or manage the cell, but the
data is not visible to the user.

Summary

The use of WLAN technology is seen
as one of the major growth areas for
the electronics industry. Whilst the
cellular telecommunications industry
may be in recession at the moment,
there is no sign of this for WLANS.
Intel recently announced that it has
set aside $150 million to promote its
adoption and it is obvious that it
intends to play a very dominant role
in this market. Intel’s support alone
would signal the success of the
market, but there are many other
players, large and small that are
already producing large amounts of
product. The question is not whether
the market will be successful, but
how successful and which players
come out on top. |
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ERVICING YOUR COMPLETE PROTOTYPE NEEDJ

Protolypes at a fraction of the cost
f ¥ Tooling and setup included
v 1 Any contour

ﬁ Frd4 1.6mm, 35um Cu

¥ Industry standard quality
& Follow up series runs
£¥ CAM/ CAD consulting

e PRICE EXAMPLE:
i ,q EUROCGARD ssir
' + Tooling

+ Photoplots
+ VAT

= £29.89*

*Sterling rates may vary. Price = €49

&1&‘?

Tel:-+353 (0)61 701170
3o Fox: -+353 (0)61 701164
E-Mail: sales@beta-layout.com

FREE

i With first ordec

Fuﬂ“""

0800-3%? 9

o madg! shoan

St;mp}y send your files and order ONLINE:

WWW.PCB-POOL.COM

B2 @ 4 B 2. D Guontese

WATCH SLIDESON TV &
MAKE VIDEOS OF
YOUR SLIDES
DIGITISE YOUR
SLIDES

(using a video capture card)

"Liesgang’diaty" automatic slide viewer with built in high quality colour TV camera. It has
a composite video output to a phono plug (SCART & BNC adaptors are available). They
are in very good condition with few signs of use. For further details see www.diatv.co.uk
. £91.91+ vat = £108.00
Board cameras all with ’?12x582 pixels 8.5mm 1/3 inch sensor and composite video out.
All need to be houged in your own enclosure and have fragile exposed surface mount
parts.They all require a power supply of between 10 and 12v DC 150mA.
47MIR si;e 60x§6x27mm with 6 infra red LEDs (gives the same illumination as a small
torchbut is not visible to the human (=37 ) T £37.00 + vat = £43.48
30MP size 32x32x14mm spy camera with a fixed focus pin hole lens for hiding behind a
very small hole £35.00 + vat=£41.13
40MC ;ize 39x38x27mm camera for 'C' mount lens these give a much sharper image
than with the smaller lenses £32.00 + vat =£37.60
Economy C mount lenses all fixed focus & fixed iris
VSL1220F 12mm F1.6 12x15 degreesviewing angle...................... £15.97 + vat=£18.76
VSL4022F 4mm F1.22 63x47 degrees viewing angle... ....£17.65 + vat = £20.74
VSL6022F 6mm F1.22 42x32 degrees viewing angle.... ....£19.05 + vat = £22.38

VSL8020F 8mm F1.22 32x24 degrees viewing angle..................... £19.90 + vat = £23.38
Better quality C Mount lenses
VSL1614F 16mm F1.6 30x24 degrees viewing angle........ccccoueun £26.43 + vat = £31.06

VWL813M  8mm F1.3 with iris 56x42 degrees viewingangle........ £77.45 + vat= £91.00

1206 surface mount resistors E12 values 10 ohm to 1M ohm 100 of 1 value £1
1000 of 1 value £5.00 + vat el

866 battery pack originally intended to be used with an orbitel
mobile telephone it contains 10 1.6Ah sub C batteries
(42x22dia the size usually used in cordless screwdrivers etc.)
the pack is new and unused and can be broken open quite
easily £7.46+vat = £8.77

JPG ELECTRONICS
Shaws Row, Old Road, Chesterfield, S40 2RB
Tel 01246 211202 Fax 01246 550959 Mastercard/Visa/Switch
Callers welcome 9:30 a.m .to 5:30 p.m. Monday to Saturday
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A QUANTUM LEAP IN
EMBEDDED CONTROLLERS

IR

ur range provides:

',TO The fastest 68000 based
#, Core up to 66 Mhz.

. Extensive 1/0:- Serial,
¢ IDA, SPI, I2C, Analogue,
Timers/Counters, RTC, etc.
3 .'? » Large Memory Capacity:-
., Flash; SRAM, DRAM.

<" e Supports:-

#%  Mono & Colour LCD's,
H Touch Panels & Keypads,

Ve}y Low Power.

" ALSO LOW COST

ol
[

- -

DEVELOPMENT

myTarget easily & quickly.
u Ful Jl"-NSI ‘C’ compiler, assembler
&xiMiker all Windows32 based.
" Source Level Debug.

5 g'-'ull Driver Support with
1R Libraries.p

Real Time Multitasking OS with
; @free run time licence.

‘& Free Unlimited email support.

www.cms.uk.com

see our web site for full details

CAMBRIDGE MICROPROCESSOR SYSTEMS LTD

Unit 17-18 Zone ‘D’ Chelmsford Rd. Ind. Est.
Great Dunmow, Essex CM6 1XG

Telephone: 01371 875644

email: sales@cms.uk.com
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receivers of the Third Reich
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Comparing a valve radio receiver
from the 40s to something from
the present day, you could be
forgiven for wondering how on
earth it worked at all. The
designers in those days were a
lot more innovative that you
might think. Jeremy Stevens
explains

hen as a child I first
started dabbling in
electronics during the

1960s, valves were ubiquitous in
television sets and in the process of
being displaced in radio receiver
applications. Undoubtedly I broke up
a number of potential antiques as
valve radio receivers had virtually no
value at that time.

I have more recently started
collecting interesting examples of
radio history and restoring them for
daily use — much to the chagrin of my
wife. Dealing with valves again
instead of microprocessors can be
therapeutic: the technology is stable
and there is nothing new to learn
other than to refresh one’s memory of
some of electronics’ first principles.

I first became aware of the German
People’s Radio (Volksempfénger)
when an old friend of mine contacted
me, he having been given a DKE38
to repair. The owner, a former
soldier, brought it back to England
after the war and I subsequently
carried out some research on the
subject for my friend and as a result
developed an interest in these
receivers. It was on a visit to the
Techno-Classica exhibition in Essen,
Germany, where I was browsing for
classic car spares that I came across a
pair of Volksempfénger for sale on
one of the memorabilia stalls.
Volksempfénger are particularly
conspicuous when on sale in
Germany because the German eagle
and swastika emblem is always
covered (as dictated by law); this,
paradoxically, draws attention to
these receivers. Somewhat rashly, I

decided to make an offer for a VE301
and after some negotiation I became
its owner.

Historical Background

In January 1933 Hitler assumed the
office of Chancellor of Germany. By
March 1933 the first propaganda
broadcasts had commenced having

been organised by the Minister of
Interior, Frick and SA member
Hadamowsky. (After the war Frick
was found guilty of war crimes at the
Niiremburg trials and subsequently
hanged). In April 1933 engineers
from the Heinrich Herz Institute
under Prof. Leithduser commenced
mapping the field strength of the
main transmitters throughout
Germany. This work established that
reception of national stations could be
achieved using a simple TRF
receiver. Thus the concept of the
Volksempfinger, a mass-produced
cheap radio receiver for the reception
of German State propaganda, was
born. In keeping with the limited
sensitivity necessary to make
reception of stations outside Germany
difficult, the TRF design comprised
just two stages, a first stage detector
with reaction followed by an audio
output stage as shown in Fig. 1.

The electrical circuit design of the
receiver was by Otto Griesing. Walter
Maria Kersting (1889-1970) designed
an emblem for the receiver (20
Century Design ) comprising a
silhouette of an eagle’s head
superimposed over five concentric
rings, like ripples in a pool of water.
The pace of development of this
project was astonishingly fast, the
VE301 was announced at the Berlin
Radio Fair held in late August 1933.
With typical German attention to
detail the model number had a special
significance as it commemorated the
date that Hitler became Chancellor,
30 January 1933. A pre-production
run of 100,000 units was prepared for
sale at the exhibition, priced at RM76
and all the receivers were rapidly
sold. Over the next few years and up
to the outbreak of war, the price was
to fall further. The sets were made in
vast numbers and several variants
were produced by a number of
different manufacturers from 1933 to

1945. When war started in 1939 the
larger radio manufacturers ceased
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Fig. 1. VE 301 circuit diagram and layout.
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domestic radio production,
manufacturing military equipment
instead. Limited production of
Volksempfanger continued only in
small companies. At this time it also
became illegal to listen to foreign
stations. This heinous crime was
categorised as “moral self mutilation”
and, if convicted, the minimum term
in imprisonment was 5 years. The
maximum penalty was death! (The
Past is Myself?).

AC and AC/DC sets were only
available with Bakelite cases. Battery
and DC only sets were supplied in
wooden cases. The stark rectangular
lines of the Bakelite case in particular
reflected the architecture of the time,
as Figs. 2 and 3 illustrate.

Fig. 2. VE 301 Bakelite case.

The original VE301W was an AC
only set (suffix “W” stands for
“Wechselstrom” i.e. “AC”) and was
produced up to about 1938. It had a
distinctive round speaker aperture,
centrally placed arched feature with a

sector cut out to reveal a linearly
engraved tuning scale (Fig. 4) and
multiple aerial sockets on the left side
of the case (Fig. 5). Kersting’s eagle
emblem took pride of place in the
centre of the arch. This receiver
featured on a poster with the caption:
“Ganz Deutschland hort den Fiihrer
mit dem Volksempfinger” (Fig. 6) —
“All Germany hears the Leader with
the people’s radio”. In 1938 the
“Reichsadler” replaced the eagle
emblem. The Reichsadler was an
eagle with outstretched wings and
talons grasping a swastika, that
familiar symbol of the Third Reich
and ultimate evil as shown in Fig. 7.
Griesing’s design used a triode first
stage detector (REN904) and
transformer coupling to the output
valve (RES164). A RGN354 half
wave rectifier provided the HT
supply. Its anode was returned to
chassis via a 700€2 resistor in order to

Fig. 3. VE 301 wooden case.

Siiiiziiaae

provide back-bias for the directly
heated output valve. The loudspeaker
was a high impedance balanced-
armature type directly driven from
the output valve anode, thus negating
the need for an output transformer.
There were a number of aerial
sockets connected to taps on the
coupling coil; three for long wave
and four for medium wave plus earth.
The desired tap was selected in
combination with adjustments to the
tuning and reaction controls
facilitating optimum coupling in line
with the desired listening level and
selectivity. The use of Litz wire in the

Fig. 4. Linearly
engraved tuning
scale.

Fig. 5. Multiple
aerial sockets on
the left side of the
case.
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Gans Deutfchland
hiet den Fiiheer

Fig. 6. Advertising poster.

Fig. 7. The
Reichsadler.

Fig. 8. AF7
pentode.

RF coils was deemed sufficiently
important to be mentioned in the
technical desctiption on the first page
of the handbook of the VE301.

The VE301G was a DC set (suffix
“G” stands for “Gleichstrom” i.e.
“DC”), whilst this retained the central
arched tuning scale, the case was in
wood with the front vertical edges
rounded. The speaker aperture was
square and divided with two closely
spaced horizontal bars to leave the
major part of the aperture at the
bottom. The primary difference on
this receiver was that the rectifier and
mains transformer had been
dispensed with. The valves were
indirectly heated types REN1821 and
RENS1823d. The heaters were wired
in series with a dropper resistor and
drew 180mA.

The two versions of the battery
receiver, VE301B & VE301B2, also
used the wooden case. The former
used two RE034 triodes and a
RES174d output valve. The latter
used different valves (two KC1
triodes for detector and first stage
audio amplifier and a KL1 pentode
output valve. In both cases the 2V
heaters were powered from an
external lead-acid accumulator). Both
sets were introduced in 1933 and the
“B2” version lasted until 1938 but the
“B” version was discontinued in
1934.

In 1935 the AC/DC version,
VE301GW was launched. The mains
transformer was replaced by a
dropper resistor and the valve line up
changed to VC1, VL1 and VY1.
These valves had 55V, S0mA heaters.

In 1937 the VE301Wn was
launched. The suffix “n” stood for
neu or new. A front panel control to
vary the aerial coupling and
bandwidth was introduced to
accompany the reaction control. This
replaced the multiple aerial sockets
employed for the same purpose in
earlier models. The first stage
detector valve was changed from a
triode to an AF7 pentode (Fig. 8) and

Fig. 10. VE301 tuning scale.

Fig. 9. VE301Dyn.

the transformer coupling to the output
valve replaced by a simple RC
network.

In 1938 the VE301WnDyn was
launched and represented the end of
development as the model continued
unchanged in production until 1944.
There was also an AC/DC version
(VE301dynGW) that used the same V
series valves as in earlier models. The
Bakelite case was changed
substantially as it now incorporated a
rectangular loudspeaker aperture (Fig
9) with traditional illuminated glass
tuning scale as shown in Fig. 10. The
scale was calibrated in kHz for both
MW & LW bands. A conventional
moving coil loudspeaker with
energised field replaced the balanced
armature unit. The output transformer
and ballast resistor (28kQ) were also
carried on the loudspeaker frame. The
rectifier was changed to a double
diode (RGN1064), but was still used
in half wave configuration with both
anodes wired in parallel. None of the
front panel controls were identified
on this model (in common with the
earlier wooden cased DC/battery
versions). The three aerial coupling
taps and earth connections were at the

Fig. 11. Braun version of the DKE 38.

Fig. 12. The Deutsche Olympia
portable.

rear of the set. Kersting’s single eagle
emblem was replaced by a pair of
Third Reich eagles moulded in the
case at each end of the tuning scale.
In March 1938 German troops were
welcomed into Austria as the two
countries united under The Anschluss
and the names of Austrian stations
joined the exclusively German Reich
stations on the tuning scale.

Also in 1938 a smaller, cheaper,
receiver was introduced, the DKE38,
shown in Fig. 11. The DKE38 model
name is short for “Deutsche Klein
Empfanger (19)38”. This receiver
was available in AC/DC and battery
variants. Also available in a Bakelite

or wooden case, it was cheaper than
the VE301 and featured a high
impedance balanced armature
loudspeaker and simple Bakelite
tuning knob with engraved linear
scale acting directly on the tuning
capacitor. Capable of receiving MW
and LW stations, an ingenious band
switching method was employed,
activated when the circular tuning
dial was rotated past its 180° end
position. The scale engraving was
repeated in two colours, white for
MW and red for LW. Volume and
selectivity adjustment was by means
of a front panel adjustable aerial
coupling control as in the VE301Dyn.
The version of the DKE38 for mains
operation had just two valves with
55V heaters, a rectifier type VY2 and
triode-pentode, typeVCL11. It was
nicknamed “Goebbels-Schnauze” —
literally “Goebbels Snout or
Mouthpiece” thus underlining the
receivers’ intended use as a
propaganda instrument of the Third
Reich. Small changes to the circuit
design, primarily in the power supply,
were made to the DKE38 in 1940 and
1944.

There were two more propaganda
receivers; a portable known as the
“Deutsche Olympia” (Fig 12) and a
workplace set without an internal
loudspeaker. The Olympia had the
model designation DO36 & DO37
indicating the model years of 1936 &
1937 respectively. The Deutsche
Arbeitsfront Empfanger had the
model designation DAF1011 and
dated from 1935. As with the VE301,
the model number had a special
significance as it commemorated 10
November 1933 when an address by
Hitler to workers in a Siemens
factory was broadcast. Although a
TRF design, the DAF1011 had both a
RF stage and extra audio
amplification to provide sufficient
power for driving multiple external
loudspeakers.

Photographs of the VE301W,
VE301Dyn, DKE38 and DAF1011
are published in Bakelite Radios'.

Initial Examination

At the time of purchase I was only
able to ascertain that my VE301
receiver was complete, that the case
was undamaged and that the
manufacturer was Philips. Although
clean, everything appeared original
including the valves, mains lead and
plug. The rubber wiring to the

HISTORY

loudspeaker and loudspeaker
mounted scale lamp was in a terminal
state of decay.

The valve line-up was as follows:
Rectifier RGN1064, Output pentode
(directly heated) RES164, (L416D)
shown in Fig. 13, and RF detector
pentode AF7. The valves were all
made by Valvo and had 4V heaters.
All the valves carried a warning that
they were only to be used in a VE301
receiver!

v W 4.,-4 ﬁ"ﬂ
Fig. 13. L416D output valve.

Removal of the chassis was a little
difficult because the control knob
grub-screws had seized. They were
freed by a judicious application of
easing-oil. On AC/DC sets these
screws are a potential source of
electric shock as they can become
live if the mains connections are
reversed. The same can be true of the
AC only sets if there is a fault in the
insulation of the mains circuit.

When the chassis was eventually
removed the set’s excellent overall
condition was confirmed, only one
repair was evident and that was the
replacement of a smoothing
capacitor. The replacement (dated
1946) has clearly failed as the pitch
encapsulation had run out of the case.

Before proceeding further I decided
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to draw out the circuit diagram. [
could have saved myself the trouble
as I later discovered that circuit
diagrams are available on specialist
German websites.

An initial check of all the passive
components revealed that as might be
expected all the resistors measured
higher than their claimed values but
not sufficiently high to warrant
replacement. However, it was a
different matter with the foil and
electrolytic capacitors: all were leaky.
I had assumed that as Philips made
my receiver it dated from post 1940,
possibly 1942. However, the
electrolytic capacitors gave a clue to
the date of manufacture as all the
original parts were dated October
1938. The capacitors were made by
NSF and FRAKO and carried the
emblem of the Third Reich (in
common with just about every other
major component in the receiver).
Luckily, they were of a type of
construction that rendered restoration
possible. The capacitor element was
housed in a cardboard tube sealed at
the ends with pitch. It was a relatively
easy matter to remove the complete
element by placing the capacitor in an
oven at 70°C for about half an hour
to soften the pitch and then pushing
on the end. Modern components are
almost invariably smaller and can be
placed inside the original case and
sealed in place with the original
pitch.

One of the capacitors was a
multiple foil type, something I was
not expecting to find. The single
wound element was tapped giving

Fig. 14. Restored
multi-capacitor.

Web sites:

Jan Philipp Wiisten Electronic:
VE301 restoration:

Wumpus’ Old Radio World
Joachin Herzig’s web site
Radiomuseum Rottenburg

www.ve301.de

www.fragjanzuerst.de
www.geocities.com/radioflier.geo/ve301res.htm
www .oldradioworld.de/volks.htm

values of 0.1uF+0.1uF+0.2uF with
respect to a common ground terminal.
It was slightly ' more challenging to
squeeze modern replacements into
this item. The restored component is
shown in Fig. 14.

Another surprise was the unit of
capacitance printed on some of the
smaller values manufactured by NSF,
namely “cm”. Some research
revealed that “cm” was once used as
the unit of capacitance! According to
the Bosch Automotive Handbook*
1uF=0.9x10%m and originates from
now defunct CGS units system for
electrostatic units where the Farad is
defined as 9x10!'cm. In other words
a capacitor of value 1cm is equivalent
to 1.11pF. This apparent anomaly
results from the attempt to define all
units in terms of mass length and time
only in the CGS system.

Switching on for the first time
The new capacitors having been fitted
and the insulation of the mains wiring
checked I switched on and eagerly
awaited the results as the valves
warmed up. I was disappointed to be
greeted with a faint hum and nothing
else. Prodding the control grid of the
output valve indicated that at least
this was working, but there was
absolutely no response from the top
cap grid of the AF7. At this point I
noticed the absence of a reassuring
glow from the heater. Unfortunately
the valve proved to be soft. This
temporary setback was soon
overcome when I discovered Jan
Wiisten’s web site. I was able to
purchase a brand new AF7 and Jan
supplied me with the data for all the
valves used in my receiver. [
therefore had no need to initiate my
back-up plan of installing an SP4, the
nearest equivalent English valve, on
to a side contact base.

It took a week to obtain the
replacement AF7 and on fitting it the
VE301 finally showed some slight
signs of life. The audio quality was
acceptable, certainly helped by the
large loudspeaker. True to its
designer’s brief the sensitivity was

www.rolaa.de/sehensw/radio/radiomus.htm

poor; a long aerial was required to
receive anything at all. On long wave
there was not even a hint of signal on
198kHz (Radio 4). As I intended to
put the receiver into daily use
something had to be done!

Circuit Overview

The circuit is worth some detailed
examination as it has some interesting
features. The power supply employs
an RGN1064 with both anodes
strapped in parallel as a half-wave
rectifier and returned to ground via a
450Q resistor. In this way a negative
bias voltage is developed for the
directly heated RES164 output valve.
A bleed resistor of 28k increases
the overall current draw on the HT
supply to boost the field current of
the loudspeaker. (This component
started to increase in value at an
alarming rate when the set was once
more put into use and on replacement
was found to have reached a value of
43kQ.) This resistor also has a
swamping effect on variation of the
speaker’s field current as a result of
changes in the anode current of the
output valve. The back bias circuit
develops around —12V with respect to
the receiver’s chassis. It has a
residual 50Hz component that is not
well filtered by the following 200kQ2
and 0.1uF capacitor with the result
that approximately 0.8V p-p ripple
appears on the output valve’s control
grid. The presence of a ‘humdinger’
potentiometer allows for cancellation
of injected hum from the AC
energised, directly heated, cathode of
the output valve. It is a pretty
fundamental requirement in this
design as any particular valve’s
emission will not be even along the
length of its filament. The pot enables
the hum to be nulled for all
reasonable valve spreads and may
well help to achieve an ‘aggregate
null’ taking in account the hum
injected by the grid bias supply, but
with obvious limitations due to phase
shifts, waveform distortion, etc.

The RES164 output valve is
specified for an anode current of
12mA at 250V and under these
conditions has a mutual conductance
(g™) of 1.4mA/V. The screen grid
current draw is about 1mA. Keeping
comfortably away from saturation, an
anode current swing of about 18mA
p-p with a corresponding voltage
swing of 300V p-p will develop an
audio output power of about 0.9W
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Fig. 15. Pre-amp circuit.

RMS at the output valve’s anode:
720mW at the loudspeaker, allowing
for an output transformer efficiency
of 80%. This implies that the anode
load resistance is about 16kQ2. With
this in mind the anode filter capacitor
(5000cm, 5500pF) results in a HF roll
off (=3dB) in the output stage of
1.8kHz. Thinking this too low I
disconnected the capacitor but found
the receiver broke into oscillation! I
had forgotten that this capacitor also
had the job of filtering residual RF
from demodulated signal. It had,
however, gone significantly high, it
measured 7500pF on my bridge, so
was replaced. Output stage voltage
gain can be calculated by multiplying
the mutual conductance by the anode
load resistance i.e. 16k x 1.4mA/V
=22.4. One can deduce, for full audio
output, that a p-p grid voltage of
approximately 300V/22.4 = 13.4V p-
por 4.7V RMS is required.

The output from the AF7
Demodulator stage (‘Audion’) is
capacitively coupled to the output
stage’s control grid with no
attenuation other than an RF filter.
There is no conventional volume
control in this receiver. Volume (and
to some extent selectivity) is
controlled by adjusting the aerial
input coupling, affected by rotating
the input coil through 90°. This has
the advantage that the possibility of
overloading the AF7 on strong

crackling and noise.

well.

signals is minimised. In addition, not
having a conventional potentiometer
volume control means that gain
adjustment does not suffer from

So how does the detector work?
The incoming RF is AC coupled to
the AF7 grid by a high pass network,
physically realised as a single
component, with a cut-off frequency
of about 700Hz. The RF signal is DC
restored by diode action between the
control grid and cathode of the AF7.
A negative bias is therefore
developed on the control grid,
proportional to the amplitude of the
RF envelope. The tuned circuit is
only lightly loaded because, in the
steady state, the grid current only
flows at the most positive excursion
of the RF input. The cut-off
frequency of the input coupling
network is such that grid voltage
follows the modulation envelope of
the RF carrier. As a larger RF input
voltage develops a more negative grid
voltage, the output at the AF7
becomes more positive, thus the
output is in phase with the incoming
RF envelope. The detector stage
therefore not only demodulates the
incoming RF waveform but also
provides some useful audio gain as

As the output is positive going, the
AF7 operating conditions must be
chosen for a relatively low quiescent

anode voltage and this has been
achieved in this design by limiting
the screen grid voltage. As the earthy
side of the tuned circuit is grounded
the cathode must also be returned
directly to ground to avoid negative
biasing of the detector diode formed
by the grid and cathode of the AF7.
This approach also saves an
additional resistor and capacitor in
the cathode circuit
From the voltage drops in the
circuit it can be deduced that the
anode and screen grid currents are
approximately 400uA and 130uA
respectively rather than the valve’s
rated currents of 8mA and 1mA
respectively. By running the valve at
a low anode current a high value
anode load resistor may be used in
order to maximise the voltage gain
(A=g™x RL). The rated g™ for an
AF7is 2.1mA/V, even if this is
reduced to 1.5SmA/V by operation at
reduced screen grid potential, a
respectable voltage gain of about 750
may be expected before applying
reaction. Allowing fora DVM
resistance of 10MQ, the screen grid
runs at about 24V and the anode at
about 70V with no signal. On a
strong local signal in London the
audio signal on the AF7 anode was
approximately S0V p-p, grossly
overdriving the output stage.
It will be noticed from the circuit

diagram that the screen decoupling
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capacitor is 0.2uF, a seemingly large
value for RF frequencies. It must be
remembered that the valve is
amplifying the detected audio
frequencies and the screen grid must
be at a good AC ground. It was found
that a 0.047uF de-coupler produced
noticeably less gain than the specified
0.2uF.

Gain and selectivity can be boosted
in this type of circuit by applying a
controlled amount of positive
feedback (reaction). Residual RF at
the anode of the AF7 is fed back to
the input tuned circuit via a variable
capacitor. The medium wave coil
comprises two bank wound coils
sandwiching a single turn reaction
winding. On long wave, the reaction
winding occupies the bottom layer or
so of the coil. The two reaction
windings are wired in series.

Taking into account the gains of
both stages, for full output power
without reaction, a RF envelope of
about 19mV p-p is required at the
AF7 grid.

Finally we reach the receiver’s
interface to the outside world, the
aerial coupling coil. This has two taps
and in conjunction with a 300cm
capacitor, provides three possible
aerial connection options facilitating
matching to different aerials over the
wide operating frequency range of the
set (150kHz to 1.5MHz). In order to
determine the inductance of the two
sections of the coupling coil they
were tuned with a 47nF capacitor and
a resonant search performed. Thus
the inductance for each of the two
sections was found to be 33uH and
800uH.

Improving Performance
The biggest irritation with this
receiver is the need for a long wire
aerial. I decided to carry out a few
experiments with separate ferrite rod
aerial (removed from an old transistor
radio) and pre-amplifier circuit. The
pre-amplifier’s supply could be
borrowed from the —12V bias supply
provided the currentdraw was less
than 2mA. By adopting this approach,
only one easily reversed modification
to the VE301 was necessary. As well
as improving the receiver’s
sensitivity a tuned pre-amplifier
would also improve adjacent channel
interference — often a problem with
TREF sets. The final circuit is shown
in Fig. 15.

In order to prevent the possibility of
RF instability caused by the
proximity of the ferrite rod to the

receiver, it was decided to mount it
remotely, using a 75Q coaxial line for
coupling. Remote mounting would
also facilitate rotation of the ferrite
rod to suit the direction of the
received signal. The next decision
was what configuration of pre-
amplifier to use? It had to be simple,
match reasonably well to a coaxial
line and interface to the available
input and output coils; namely the
aerial coils of the VE301 and ferrite
rod antenna.

After some thought and
consultation of the Mullard and
Siemens data books ¢ %7, I decided to
opt for a split cascode pair using
bipolar transistors. With a maximum
of 2mA available at 12V, the old-
faithful BC109C or BC548C looked
like good candidates at the
frequencies of interest, both devices
giving near identical performance.
The best noise performance depends
on source impedance and collector
current and is generally at a lower
collector current than that required
for maximising the current gain. It is
also necessary to consider the
dependence of transition frequency
on collector current as this falls with
falling collector current. A good
compromise between these
conflicting requirements could be
achieved at an operating current of
2mA and a collector-emitter voltage
of about 5V on each transistor.

A cascode pair consists of a
common emitter input stage driving a
common base output stage. The input
and output impedance of a common
base stage are highly interdependent,
in general the input impedance is
very low and the output impedance
moderately high. The 800uH aerial
coil of the VE301 presents a load
impedance to the pre-amplifier of
about 1k at 198kHz and 7.5k at
1500kHz. This is sufficiently low not
to increase the input impedance of the
common base stage much above 202
over the frequency range of interest.
Thus the coaxial line can be fairly
well terminated by simply adding an
appropriate resistor in series with the
common base stage’s emitter. The
common emitter half of the cascode
pair is mounted remotely along with
the ferrite rod antenna and its
collector is arranged to drive the
coaxial line directly. As the coaxial
line presents a low impedance, the
voltage swing at the collector and
hence the reverse coupling is
minimised. In effect this stage
provides current gain only. Under

these conditions the input impedance
of the transistor approximates to h;,
(about 9k when operating at 2mA)
correctly loading the ferrite rod
antenna, thus ensuring the “Q” and
hence bandwidth are right. A pre-set
trimm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>