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Germany Dm. 5.00 Greece Dr. 87.00 
Holland Dfl. 5.75 
Italy L. 2000 
Norway Kr. 1 7.25 
Singapore MS 4.50 
Spain Ptas 140.00 
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I 

Economy Pack 1 
This convenient dispenser 
contains enough general 
purpose solder for about 200 
average JOints. Suitable for ' 
all electrical work 

I 
l 
I 

Size6 46p I 

Handy Dispensers 
Size l9A All electncal work 
Size PC115 Fo r small components 
Size SV130 Use with copper bits and wires 
Size AR140 Metal repai rs 
SizeAL150 Aluminiu m 
Size SS160 Stain less Steel 

83p 
92p 

£1 .27 
92p 
92p 

£1.38 

Wireless World, March 1980 

~---------I 
·I Savbit Dispenser 
I Contains Ersin Mu lticore Savbit 

solder which mcreases li fe of 
I copper bits by 10 times. 

I SizeS 78p 
I 
'------

, 
I 
I 
I 
I 
I ____ J 

r------_.._.--- -.._ 

: ~~!i~i~:m~~:!~ . I 
I Easy to use and ideal I 

where solder wi re I ca nn ot penetrate. I 
I 
I 
I 
I 

Size BCA14 £1.38~ 1 
Stainless Steel & Jewellery 

1 ('Arax Flux) Size BCA1 6 £2.04 · I 
l~l==~-~-~----- _J 

eee Bib keeps it playing 
,----------------, ----------- ~----------
1 " . Cassette - ~ 1 1 Cassette 1 
I Editing Kit I I Fast·Hand I 
I Make editing simple with the I I Ta_pe _ 1 
I Bib splicer, tape cu1tter and I I Wmder I 

splic ing tape, 
I with 6.3mm adaptor I I I 

Ref 56 £2.88 inc. VAT 

I I I I 
I 1 Groov-Kleen 1 1 
I 1 A t t" The Bib Cassette Fast Winde r enables 

USA Pat. No. 4067563 (spl icer) . u oma IC I you to wind tape in one cassette w hilst I I Brit. Pat. No. 1507583 I Record Cleaner I you are listening to another casset te. If I 
Brit Pat. No . 1258280 (method of splicing! you have a battery recorder, always use 

\ . I For single-play turntables . Removes I the Fast Winder to save the high 
________________ ., harmfu l dust to pro'tect records and battery consumption w hen fast 

1

• 

_________________ , styl ii . Finished•i n chrome, bright I winding. It winds a C.90cassette in 60 I 
1 \ anodised aluminiu m and shi ny black . seconds _ faster than most reco rders . 

Groov-GuardXL-2 1 _R:
4~ - --~2~· i::_T_J _R::_7:_ ____ £1~i:- ~T- 1 

Anti-static liquid and record I 
preserva t ive . . . ,--------- -- - ·- -------\ 
Following years of research, B1b 1 
laboratories have developed Groov- I 
Guard XL-2, Anti-static Record I 
Preservative . When applied to the I 
record, eliminates static charge for I 1 
the expected life of the record . 
Another advancement with G roov- I 1 
Guard XL-2 is that 1t reduces the 1 
frictionarwear of the record surface 1 
thus giving extended life. Safe pump I 
action dispenser Non-flammable I 
Non-toxic. I I 
Ref. 27 £2.48 inc. VAT 

------------------'1 
Record 
Valet All prices shown are recomm,ended retail, inc. VAT.. 

In difficulty send direct,· plus 20p P & P. 
Sen a S.A.E. for free copy of colour 
catalogue detailing complete range. 
Bib Hi-Fi Accessories Limited, 
Kelsey House, Wood Lane End 

I Soft bristles .on lead in g edge remove 

Bi6 
He mel Hempstead, Herts., HP2 4RQ. 

I dust and humid ve lvet pad collec ts 
particles. This advanced c leaner is 

f engineered in a fine sh iny black finish 
and is. supplied w ith dust cover and a I 22m I. bottle of anti-static cleaner. 
Ref. 47 . £3.29 inc. VAT 

' ~--------------------~ 
...._ _________ .,; 

WW-004 FOR F U RTHER DETAILS 

Tape Head Maintenance Kit 
Everything necessary for cleaning heads, 
capstan and pinch wheel on all types of 
recorders . 
Cleaning and polishi ng pads, cleaning 
liquid and brush inspection mirro r included 

Ref 25 £2.48 inc. VAT 
Brit . Pat. No . 1485069 ......_ ______ ._ __ __ 
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Not just a Data Analyser, 
·.Signature Analyser, 

or Logic Analyser, but ... 
~ 
3 .08 DATA ANALYZER 

. .. all three in one very portable box= The 308 Analyser 
To find out more about the NEW 308 Analyser, clip the coupon, 
circle the enquiry number, contact your fie ld engineer, or 
simply phone. We 'll be pleased to help. 

Tektronix UK Limited, PO Box 69, Coldharbour Lane, 
Harpenden, Herts. AL5 4UP. 
Tel : Harpenden 63141 

Regional Telephone Numbers; Livingston: 32766, 
Maidenhead: 73211 , Manchester: 428 0799, Dublir:~ : 508132 

"R!ktron~ 
COMMITTED TO EXCELLENCE 

WW-oOt FOR FURTHER D ET_AILS 

f;ea;";e;;;e-;;in;;a;;:-o~ N:; 3;;na;r.-~ 
I Tektronix UK Limited, PO Box 69, Coldharbour Lane, Harpenden, 

Herts. AL5 4UP. Tel : Harpenden 63141. 

I Name ... . 

I Position . . . 

I Company .. . . 

1 Address .. 

I 
I I Telephone 

.. .. . 25 

I 

WIRELESS WORLD. MARCH 1980 

Front cover is a photograph, 
by Paul Brierley, of the 
printed-circuit pattern on a 
Motorola microcomputer 
board. 

IN OUR NEXT ISSUE 

Digital capacitance m e ter 
is a 3 Vz -digit instrument, 
with full-scale readings of 
200pF to 20 11 F. 

How serious is mu/fipath 
distortion'? An investiga
tion into this effect in 
v .h.f. / f.m. sound broad
cast ing and results of 
recent research. 

Shared-memory v . d .u. 
with opto-electron ic inter
face is an economic and 
effic ient peripheral for a 
home comput er. 

turren.t _ iss~~ price 50p. back issu~ 
(if available) £1 .00. at Retail and 
·Trade Counter. Paris Garden . Lon
don SE1. Available on microfilm: 
please contact ed itor . 
'By post. ·current issue 79p: back 

.. issues (if available) £1 .00, order 
and payments to Room CP34 . Dor
·set House, London SE1 9LU. 
:Editorial & Adve rtising offi ces: 
.Dorset House. Stamford Street .· 
·London SE1 9LU. 
Te lepho nes : Editorial 0 1-261 ' 
8620. Advertising 01-26 1 8339 . 
Te le gra ms / Te le x : Wiworld Bis
nespres 25137 BISPRS G. Cables 
Ethaworld. London SE 1 . 

-S ubsc ription ra tes : 1 year £9 .00 
UK and $31 outside UK. 

Student rates: 1 year. £4 .00 UK 
and $15 .50outside UK. 
Distribution: 40 Bowling Green 
Lane . London EC1R ONt: . 
Telephone 01-837 3636 . 
Subscriptio ns: Oakfield House. 
Perrymount Road , Haywards 
Heath . Sussex RH16 3DH . 
Telephone 0444 59188 . Please 
flotify a change of address . 
USA maili ng agents: Expediters of : 
the Printed Word Ltd , 527 Madison· 
Avenue, Suite 1 21 7. New York . NY 
· 1 0022 . 2nd-class postage paid at 
New York. 

© IPC Business Press Ltd , 1980 
ISSN 0043 6062 

--, ibpa I 
· tnttrni ttOnll 8us•nns 

p,~ \ ' · ~~(I(•J i f S 

wireless: 
· world 

ELECTRONI CS / TELEVISION I RA DIO I AU DIO 

MARCH 1980 Vol 86 No 1 53 1 

3 9 Education for integration 

40 Pulse-induction metal detector 
by J. A. Corbyn 

45 Non-anechoic acoustic measurement 
by R.N. Grubb . 

50 Clock timer - 2 
by R. D. Clemow and T. C. Carden 

74 Books 55 Literature received 58 World of amateur radio 

53 Microwave radar alarm 

56 Novatexts- alternative astable circuits 
by P. Wi lliams 

59 Impedance mismatching 
by F. J. Lidgey 

60 Letters to the editor 
Digi tal fi lters Auditory cues in st ereophony 

Prog rammable notes for musical instruments 

6 5 Electronic combination lock 
by A. Oakl ey 

6 8 News of the month .. 
Electron ic mail M icrowave cancer testing 

Tube plants to be automated 

7 2 More frequency allocations 

7 7 Maxwell equations revisited 
by I. Catt 

7 9 Microwave intruder detector - 2 
by K. Holford 

87 Microelectronics and the Third World 
by S. Jacobsson 

90 Circuit ideas 
Cmos triggered t imebase Opticai ly-isolated triac control 

Photog raph ic enlarger analyser 

93 New products 

1 
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·~~ I \i ~ tel ~\ 
worldwide component sources 

,~ .. 

WIRELESS WORLD , MARCH 1980. 

tuson 

From the raw material 
to the finished component, 

Erie has been deeply involved 
in producing crystals for the past . 

ty years - to exacting specific
ations. The factory and test facility 

complies with the latest MIL 
standards. Each crystal is tested at 

"'""11111!1~~~-iiiiliiiiiiliiiiiiiiiiiiiiliiai;;;~~~~: least nine times during manufacture. Only after a final check 
against the customers specification is it 

allowed through the door. 
Erie crystals from 1KHz to 100 MHz, 

oscillators and filters, whether standard range 
. or custom -built, could be the answer to your 

. -/~ frequency contr~l problem. C?l!sul_t us 
· ___ .,.. · with your speclf1cat10n. 

TT Mercator, South Denes, Great Yarmouth, Norfolk, -= NR30 3PX. Tel: (0493) 4911. Telex: 97421. 

ITT mercator 
WW- 006 FOR FURTHER DETAILS 
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\ \ 

Tests bipolar transistors, diodes and zener diodes. Measures 
leakage down to 0.5 nA at 2V to 150V. Current gains are 
checked from 1tJA to 1 OOmA. Breakdown voltages up to 
1 OOV are measured at 1 OtJA, 1 OOtJA and 1 mA. Collector to· 
emitter saturation voltage is measured at 1 mA, 1 OmA, 30mA 
and 1 OOmA for I ell 8 ratios of 10, 20, 30. The instrument is 
powered by a 9V battery. 

TRANSISTOR RANGES (PNP OR NPN) 
I ceo & l EBO: 10nA, 100nA. 1tJA, 10tJAand 100tJAf.s.d. 

ace. ±2% f.s.d. ± 1% at voltages of 2V, 5V, 
1 OV, 20V, 30V, 40V, 50V, 60V, 80V, 1 OOV, 
120V, and 150V ace. ± 3% ± 1 OOmV up to 
1 OtJA with fall at 1 OOtJA < 5%+250mV. 

BVcao: 

VcE(sat): 

1 OV or 1 OOV f.s·.d. ace ± 2% f.s.d. ± 1% at 
currents of 1 OtJA, 1 00tJA and 1 mA ±20%. 

1 OnA, 1 OOnA, 1 JlA . . . 1 OmA f.s .d. ace. ±2% 
f.s.d. ± 1% at fixed I E of 1 JlA,-1 OJlA, 1 OOIJA, 
1 mA, 1Om A, 30m A, and 1 OOmA ace. ± 1 %. 

3 inverse scales of 2000 to 100, 400 to 30 and 
1 00 to 1 0 convert I 8 into h FE readings. 

1 Vf.s.d. ace: ±20mV measured at conditions 
on h FE test. 

1 Vf.s.d. ace. ±20mV at collector currents of 
1 mA, 1 OmA, 30mA and 1 OOmA with I el l 8 
selected at 1 0, 20 or 30 ace. ± 20%. 

DIODE & ZENER DIODE RANGES 
I oR : As IE 8 0 transistor ranges. 

Vz: Breakdown ranges as BV c 8 0 for transistors. 

V 0 F: 1 Vf.~.d. ace. ±20mV at I oF of 1 f!A, 1 Of!A, 
1 OO~A. 1 mA. 1 OmA, 30mA and 1 OOmA. 

¥~~2 £145 

DON'T GAMBLE 
WITH PERFORMANCE 
BUY 
LEVELL TESTERS 

. .J/ 

A logarithmic scale covering 6 decades is used to display 
either insulation resistance or leakage current at a fixed 
stabilised test voltage. The current available is limited to a 
maximum . value of 3mA for safety and capacitors are 
automat ically d ischarged when the instrument is switched 
off or to the CAL cond ition. The instrument operates from a 
9V internal battery. 

RESISTANCE RANGES 
1OM 0 to 1 OT 0 (1 013 0) at 250V, 500V, 750V and 1 kV. 
1M 0 to ·1 T 0 at 25V, 50V and 1 OOV. 
1 OOk 0 to 1 OOG 0 at 2.5V, 5V and 1 OV. 
1 Ok 0 to 1 OG 0 at 1 V. 
Accuracy± 15% +800 0 on 6 decade logarithmic scale. 
Accuracy of test voltages ±3% ±50mV at scale centre. 
Fall of test voltages < 2% at 1 OtJA and ·< 20% at 1 OOIJA. 
Short circuit current between 500JlA and 3mA. 

CURRENT RANGE 
1 OOpA to 1 00JlA on 6 decade logarithmic scale. 
Accuracy of current measurement± 15% of indicated value. 
Input voltage drop is approximately 20mV at 1 OOpA, 200mV 
at 1 OOnA and 400mV at 1 OOJlA. 
Maximum safe continuous overload is 50mA. 

MEASUREMENT TIME 
< 3s for resistance on all ranges relative to CAL position. 
< 1 Os for resistance of 1 OG 0 across 1 (lF on 50V to 500V . 
Discharge time to 1% is 0.1 s per JlF on CAL position. 

RECORDER OUTPUT 
1 V per decade ±2% with zero output at scale centre. 
Maximum output ±3V. Output resistance 1 k 0 . 

~~~4 £155 
Optional extras are Ieath~~ cases and mains power units. Prices are ex works, V.A.T. extra in U.K. 

LEVELL MOXON STREET, BARNET, HERTS., ENS 550. 
TEL : 01-449 5~28/440 8686 

WW- 013 FOR FURTHER DETAILS 
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LCD DIGITAL MULTI METER. LOW-COST LCD MULTI METER COMPONENTS AND PARTS · 
Low-cost hand held digital multimeterwith a full 

3Y2 digit LCD display. 0 .5% basic accuracy, auto 

polarity operation. 10 Mohm DC input 

impedance. Scales: 
Reading to± 1999. OCvolts: 

lmVto lOOOV 
(l 0·o ±I dig1taccuracte) 
ACvolts: 
lmVto 500V 
(1°·o ± 2 dig1ts accurate). 
OCcurrent: 
li-'Ato200mA 
(1% ± I digit accurate). 
Resistance : 
!Ohm to 20 MOhms 
( L 5% : 1 dig it accurate) 

Power source: 
9V battery or A C 
with optiona l adaptor. 

Size: 
l55x 75x30mm 
22-198 

PRICE 

53·19 
AC/DC 8 MHzOSCILLOSCOPE 

A portable, compact sized multi meter with a full 

3112 digit LCD display. Auto polarity operation, low 

battery indicator. 10 MOhm Input impedance . 

Scales: 
OCvolts: 
2 20 200 lOOOV 
ACvolts: 
200 500V 
OCcurrent : 
2 20 200MA. 
Resistance: 
2 20 200 
2000 KOHM . 
Power source: 
9V battery or AC adaptor 
Size: 
37x85x l30 mm 
22-197 

A new approved 8M Hz version of last 
years' winner! The advance design 

features of this oscilloscope make it 

Specifications: 

an absolute essential for industrial 

uses on production lines, in 

laboratories and schools. Idea l for radio 

and TV servicing, audio testing, et c . 

You save because we design, 
manufacture, sell and service. 
Tandy have over 7,000 stores ?no rJealerships 
worldwide. Over 2, 500 products are made 

Hvrizontal axis: Deflect1 on ~ens : t1 v1 ty better th an 
250mVtDIV Vertical axis: Deflect1on sens1t1v1ty 
better than lOmV DIV (]DIV 6mm) Bandwidth 
0.8MHz. Input impe!Jance: I MOhm parallel 
capac1tance 35pF Time base: Sweep range: 
10Hz lOOkHz (4 ranges) . Synhr01lllat1on 
Internal ( ) Sile : 200 x 155 x 300 mm. Supply 
220 240' 50H z. 22 - 9501. 

specifica lly for or by Ta ndy at 16 factories 
around the world. The quality of our 
products has been achieved by over 60 years 
of con tinuous technological advancement 

I 
The largest electronics retailer in the world. --~ 
Offers subject to availability. Instant cred1t ava ilable 111 most cases. ~ 

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. 

WW-OSO FOR FURTHER DETAILS 

DESCR IPTION PRICE 
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MICROCHIPS AT MICRO 
PRICES 

Co!Tlpare our prices before you buy 
elsewhere . All brand new Prime. 

MEMORIES 
2102 Static RAM SOp 
2 114 !,.ow power high speed 300NS 

4.00 
4116 Dynamic RAM &.95 

EPROMS 
1702A 
2708 
2 71 6 Single 5V supply 

UART 
AY-5-1013A 

CHARACTER GENERATOR 
R0-3-2513 UC 

FLOPPY DISK CONTROLLER 
FD 1771 Single Density 

IBM Compatible 
FD 1791 Dual Density 

IBM Compatible 

SUPPORT DEVICES 

MC14412VL 

7WATT AUDIO 
AMP KIT 

3.75 
5.96 

19.95 

2.98 

4 .50 

17.95' 

34.95 

7.97 

SmaiL Single hybrid IC and components 
·fit on a 2"x3'' board (included). Runs on 
12 VDC. Great for any project that needs 
an inexpensive amp. Less than 3o/o' THO 
@ 5' watts. Compatible with SE-0 1 sound 
kit . £4.50 plus 50p P&P and VAT. 

Due to bulk purchase, we are able to offer 
unbeatable prices on INTERSIL chips. 
Compare our prices and see how much 
you save. 
ICL7106CPL 
ICL7107CPL 
ICL8038CCPD 

8.75 
6.95 
2 .95 

LINEAR ICs 
NE555N-8 Timer 18p 
NE556N, 14 Dual Timer SOp 
UA723CN Voltage Regulator 33p 
7812 Voltage Reg. 55p 

POWER CONVERTER 
MT56WS 

Now you can operate 115/120 Volts 
American equipment from 240 Volts. This . 
converter has outlets for American type 2 
or 3 pin plugs. Rated 20VA. 

Only£8.95 

From T 1.: TL49Q BAR / DOT DRIVER 
I C. Drives 10 LEOs with adjustable analog 
steps. Units are cascadable up to 10 (1 00 
steps). Drives LEOs directly. Great for 
voltage, current or audio diaplaya. 
Similar in features to LM3914 with specs 

~~t~cuiNoEYJ\ ~~~ 
£

1
.
75 

_ '"U(~YYu·u 

FAIRCHILD .RED LED 
LAMPS 

'JtfLV5057 Medium Size Clear Case RED 
EMITTING. These are not retested off. 
spec. units as sold by some of our com
petitors. These are factory prime, first 

VERY LIMITED 
STOCK!! 

q~al ity, new units . . 

Sp EACH 100 OFF 
6p EACH 1,000 OFF 
5p EACH 2,000 OFF 

tHE MOST VERSATILE 
LIQUID CRYSTAL DISPLAY 

1.24 25+ 1 00+ 
LCD 106 6.45 5 .50 5.25 

.5" Field -effect LCD dis
play featuring 3V2 digits. 
colon/ plus/minus sign , 
3 decima l po ints and 
'." LO BAT" indicator. 
Ideal for- DMMs, DPMs, 
digi t al thermometers, 
AM I FM radio readou ts. 
Just look at the features . 
Ultra low power con
sumption, high contrast 
ratio/ wide view rn·g
angle, rapid response, 
proven sea l ing techni
ques / superior MTB F, 
ref lective aluminium foi l. 
Over 300/000 already 
sold! Perfect interface for 
lntersii)J 06 40 Pin Dl L. 

'SE 01 Sound Effects 
Kit ~£"" 

The SE-0 1 is a complete k i t that 
conta1ns all 
the parts to 
build a pro 
grammable 
sound effects 
Benerator . 

ar~~~~ ntt~ 
new Texaa 
Instruments 
S N 76 477 
Sound Chip , 
the board 
~;;k~ i de0~ 
MINI DIP 
switches and 
pots to pro 
gram the 
vanous com
binations of 
the SLF 
Oscillator, 
VCO, Noise, 
One Shot. 
and Envelope Controls. A Quad Op Amp 
IC is used to implement an Adjustable 
Pulse Generator, Level Comparator and 
Multiplex Oscillator for even more ver
satility. The 3V•" x 3" PC Board features a 
prototype area to allow for user added 
circuitry. Easily programmed to duplicate 
Explosion, Phaaer Guna, Steam Trains, 
or almost an infinte number of other 
aounds. The unit has a multiple of appli
cations. The low price includes all parts, 
assembly manual. programming charts. 
and detailed 764 77 ch ip specifica tions. It 
runs on a 9V battery (not included). On 
board .1 OOMW amp will drive a small 
speaker directly. or the unit can be con
nected to your stereo with incredible 
results! (Speaker not included .) 

COMPLETE KIT ONLY £1 2.50 
P&P 50p +VAT 

· Ordering infonnation: For orders under 
£50 add 50p p.&p. Add 1 5% VAT to 
totaL All items are subject to prior sale and 
therefore subject to availability. Pr ices are 
subject to change without notice. 

Quantity discounts are available for OEMs 
and dealers. Send SAE for detai ls. 

All orders to: 

INTERS_I_L_ U·N_ IVERSA. L-TIM- ER / .'If 1 ~J rn1• ... _ riJ COUNTER EVALUATION Kl~- • ~ 
ICM7226A EV/KIT ~~ rtlmlJ 

8 digits '5 Function 4 range ~fie,Y i ~ 
to 10MHz with 0 .1 Hz res. 7 
time interval and period to · 1 0 seconds 
with 0 .1 microsecond res. un its up to 1 0 
million and ratio. A breadboarding area is 
provided for user to add his own input 
conditioning circuitry or prescalers and 
digital outputs are available as mu lt i
plexed as well as being displayed 

Complete kit ONLY £39.50 +VAT 

4 Meeting Street 
Appledore, Nr. Bideford 
North Devon EX39 1 RY 

Tel. Bideford l02372) 79507 
Telex 8953084 

WW - 110 FOR FURTHER DETAILS 

Measure Resistance to 0.01ll. ... 
At a Price that has no resistance at all 

YOUR OPPORTUNITY TO 
BUY THIS SUPERB · 

.-DMM AT THIS PRICE 
FOR A W~11TED 
PERIOD ONLY. 

'FULL YGUARANTEEC 
FOR 2 YEARS 

... MEtiirCASE 
'EX STOCK DELIVERY 

THE ULTIMATE IN PERFORMANCE 
MEASURES RESISTANCE TO 0.01 OHMS, 

VOLTAGE TO 100 MICROVOLTS, CURRENT 
TO 1 MICROAMPS AT LOWEST EVER PRICE ! 

FEATURES 

• 3% digits 0 .56" high LED for easy read ing 

• 100,uV, 1,uA, 0.01[2 resolution 

• .High input impedance 10 Megohm 

• High acsuracy achieved with precision resistors/ 

not unstable trimpots 

• Input overload protected to 1000V (except 

200m V seale t o 600V) 

• Auto zeroing, autopolar i ty 

• Mains (with adaptors not supplied) or battery 

operation-ouilt-in charging circuitry for NiCads 

• Overrange indication · 

• Hi Low power ohms, Lo for resistors in circuit, 

Hi for diodes 

SPEC I F !CATIONS : 

DC Volts Range 200mV, 2V, 20V, 200V, 1000V 

Accuracy 1% ± 1 dig it, Resolution .1mV 
Overload protection 1,000 volts max 

AC Volts Range 200mV, 2V, 20V, 200V, 1000V 

Accuracy 1.5% ± 2 digits, Resolution .1mV 
Overload protection 1000V max, 200mV scale 600V 

DC Current Range 2mA, 20mA, 200mA, 2amp. 

Accuracy 1% ± 1 digit, Resolut ion 1 M icroamp 
Ove rl oad prote~tion - 2 amp fuse and diodes 

AC Current Range 2mA, 20mA, 200mA, 2 am p 

Accuracy 1.5% ± 2 d igits, Resolu ti on 1 Microamp 
Overload protection - 2 amp f use and d iodes 

Res istance Range 20 , 200, 2K, 200K, 2 Meg . 20 Meg. 

Accuracy 1% ± 1 digit , Resolution .01 ohms 
Environmenta l Temp coeffic ient o '' to 3o '· c ± .025% '-c 

Operating Tempo'· to 50'' C Storage- 20 -' to oO'' C 

General Mains adaptor : 6 · 9 Vo lts @ 200mA (not supplied) 
4C size batter ies (not supplied) 

Size 8% x 5% x 2% Weight 2% lbs. 

r------
I 
I 

To Maclin -Zand Electronics Ltd 
1st Floor, Unit 1 0. East Block 
38 Mount Pleasant. London WC 1 X OAP 

I Please send me 

., 
I 
I 

@ £66.70 inc. p&p +VAT (overseas £60) 1 I enclose cheque I PO I Bank Draft f or £ 

DMM M1200B I 

1 Name 

1 Address 

I 
I 

!BLOCK I 
LETTERS L ____ _ ____ ..;_P~s::_ 1 

Also available from 

retail shop: 

Audio Electronics, 
301 Edgware Road 
London. V'/.2 
Telephone: 
01-724 3564 

~Mi-!l%11·1'1 Sole UK Distributor 

Maclin -Zand Electronics Ltd 
38 Mount Pleasant,London WC1XOAP 
Tel. 01-837 1165 

@ N Zand Telex. 8953084 MACLING 
WW- lll FOR FURTHER DETAILS 
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MICRODIGITAL1980 
Applellplus 

Apple II Plus will change the way yon 
think about computers. That's because it is 
specifically designed to handle the day to 
day activities of educa tion, business, 
finan c ial plann1ng, scientific calc ul ation 
and enterta inme n t 

. APPLESOFT 
A last, extended 10K BASIC with 9 -digit 
precis ion and graphics extensions 
. HIGH RESOLUTION GRAPHICS 
On a matr ix of 280 x 192 individually 
addressable points 
' AUTO~START ROM 
With power on boot of applications 
programs, reset protection and improved 
screen edihng . 
. INTERNAL MEMORY EXPANSION TO 
64K BYTES 
For big system performance at a low cost 
. EIGHT EXPANSION SLOTS 
To let the system grow with yo u r needs 

Apple II Plus, 
16K RAM . 

APPLE PASCAL 

Nett V.A .T Tota l 

695 00 104 25 799 .25 

Apple Pascal is the new extension to 
microcomputer power 

Pascal Incorporating UCSD PASCAL TM 
offe rs extended features in a complete ' 
1nterachve package employing todays 
most sophisticated structured 
programming language It provides 
a dvanced capabilities that boost 
performance and cut development time for 
large business, scientific and educationa l 
p rograms 
This software package p rovides the most 
powerful set of tools yet a vailable for the 
microcomputer programmer 

APPLE Pasca l 
·System 

FLOPPY DISCS 

Nett 

229 00 

VAT Totnl 

44 .85 343 .85 

Gives your system immediate access to 
large quantities of data . The subsystem 
cons1sts of an intell igent interface card a 
powerful Disk Operating System and o~e 
or two mini -floppy drives 

Floppy disk 
Nett V.A .T Total 

Subsystem ... ... 349 0 0 52 35 401 35 
Second disk drive 

and connecting 
cable . . .. .. 299 00 4485 343 85 

Parallel Printe r Interface Card 
Allows you to connect almost any popula r 
pnnter to your apple. A BASIC program 
can produce ha rd -copy output as easily as 
If prints to the TV monitor screen 
Command interpretation and printer 
cont rol details are handled by the 
firmware built into the card, to eliminate 
user progra.mmtng requ i rements 

Parallel Printer! Nett V.A .T. Totai 
Interface Card\ 104.00 15.60 1 19 60 

Communications Interface Card 
Allows your Apple to "talk" (through a 
modem) with other computers and 
terminals over ordinary telephone and 
load programs over the phone, send 
messages to remote terminals or access 
your office computer from the comfort of 
your home. 

Communications 
Nett V.A T. Total 

Interlace Card .. 130 00 19.50 149 50 

Nascom2 
Microprocessor 
Z80A 8 b it CPU. This will run at 4 MHz 
but is selectable between l/2/4/ MHz. 
Hardware 
12" x 8" Card 
All bus lines are to the Nasbus 
specifications 
All bus lines are lu ll buffered 

Memory , 
On-board, addressable memory 
2K Monitor - Nas-sys l 
1K Video RAM (MK4ll8) 
lK Work space/User RAM (MK4118) 
BK Microsoft Basic 
(MK3600 ROM) 
8K Static RAM/2708 EPROM 

Keyboard . 
New expanded 57 Key Licon solid state 
keyboard especially buil t/or Nascom . 
Uses standard Nascom, monitor 
con trolled, decoding . 

T.V. 
The T.V. Peak to peak video signal can 
drive a monitor directly and is also fed to 
the on-board modulator to drive the 
domes tic T.V. 

l/0 
On -board UART (int 6402 ) which 
provides serial handling lor the on-board 
cassette interlace or the RS 232/20mA 
teletype interlace. The cassette interlace is 
Kansas City standard at either 1200 or 
300 baud. Th is is a link operation on the 
Nascom -2 . 

PIO 
There is als.o a totally uncommitted PIO 
(MK388l ) giving 16, programmable, l/0 
lines 

Cha racter Gene~ator 
The 1K video RAM drives a 2K ROM 
character generator providing tlfe 
standard ASCII Character set with some 
additions, 128 characters in a ll. There is a 
second 2K ROM socket lor an on -board 
graphics package which is software 
selectable · 

Nett V.A .T. Total 
Nascom -2 in kit 

form. 295.00 44.25 339 25 
Power Supply 24.50 3.68 28.18 
Graphics ROM . 15.00 2 .25 17.25 

Super board IT 
The sensat ionnl s ing le board compute r from 
Ohw Sc ient ific Superbonrd comes fully 
assembled and tested On bo.ud is a 6502 
mic roprocessor. 4K RAM (expandable. on 
boa·rd to 8Kl. 8K Microsoft BASIC in ROM, 
CUTS cnssette Interface, full ASCII 
keybo<Hd Superbonrd mterfaces with" 
v i deo monitor or domest i c televisiOn (via. 
UHF . Mod ul ntor) n nd provides a 24 x 24 
display wtth Upper/Lower case and a wide 
ronqe ol qrnph1 c s/qn.rn i nq chnrocters 

Super board comes c omplete with 
documen lolion nnd sn.mple softwnre on 
c asse t te 

Nett 
Superboard II . . 188 00 
UHF Modulato r 2 50 

V.A T Tota l 
28 20 216 .20 

0 38 2 88 

NEW 
LOW PRICES 

Video Genie 
A th ir d generation persona l computer 
system, the video gen ie is a powerful 
microcompute r upwardly compatible with 
the Tandy THS -80. TM 
Centra l Processor 
The system uses the powerful and popular 
280 processor. A system reset button is 
mounted at the rear o f the console. Power 
down is NOT required shou ld the system 
crash 

Video Display 
16lines of 32 (2 pages) or 64 chara cters, 
switch selectable . Full software curso r 
control 
Composite video outpu t to a domestic 
television 

Memory 
RAM - 1KScreen Ra m 

16KUser RAM 

ROM - 12K Ex tended Level II Basic 

Cassette 

interpreter, system monitor 
Completely co m patible with 
TRS -80TM Level II BASIC 

Integral 500 b .p .s . casset,e deck e lim inates 
tape loading er rors 
Additional Interface for second (external) 
cassette deck . Manual over ide of cassette 
deck and tape counter cures problems 
normally associa ted with this storage 
med ium 

Basic 
An extended Level II Basic, compatib le with 
TRS-80 level II Basic . TM 
Featu res li ne editing, form a tte d p ri n ting, 
multi -dimensional arra ys, AUTO Line 
numbe r in g , Prog ram tracing , 
A huge ra n ge of softwa re , on castiette is 
already ava i la b le 

Periphera ls 
Fu ll ASCII keyboard with 10 key rollover 
ehminates keyboard bounce. Expa n sion 
connec tor prov ides a parallel 110 Port fo r 
printer 

Nett VA .T Total 
Video Genie . 369.57 55.43 425.00 

---... ---- .. . ·--- .. .. 
This compact stand-alone m icro-computer 
is based on Eurocard modules, and 
employs the highly popular 6502 MPU. 
Take a look at the lull specifications, and 
see how Acorn meets your requirements 

The Acorn consists of two single 
Eurocan.is 
l. MPU ca rd; 6502 microprocessor, 512 x 
8 ACORN Monitor; 1K x 8 RAM; 1 5-way 
1/0 with 128 bytes of RAM; 1 MHz 
crystal; 5V reg\ sockets lor 2K EPROM 
and seco n d RAM l/0 chip 
2 Keyboard card; 25 click-keys (16 hex, 9 
control); 8 dig !I, 7 segment display. CUTS 
standard crystal controlled tape mterlace 
circuitry 

Acorn Operating Manual 
With Acorn, you'll receive an operatir.g 
man1,1al that covers computing in full, from 
first principles of binary arithmetic, to 
ef ficient hex programming with the 6502 
instruction set . The manual also includes a 
listing of the monitor programs and the 
instruction set, and other useful 
tabulations; plus sample programs 

Nett V.A.T Total 
Kit... .. .. ... .. . 65.00 9 75 74.75 
Ready Built .... ... . . .. . 75.00 11 25 86 .25 

Sharp 
SHARP MZ-BOK 

• Z-80 based CPU. 
· 4K Byte monitor in ROM 
· Internal memory capaci ty from 4 to 48K 
RAM . 
. 14K Extended BASIC 
' 10 in video display, 40 chars . of 24 
lines 
· 80 x 50 bi t mapped gra1-hics . 
· Extensive character set with upper, lower 
case, graphics etc 
' Full 79 Key Keyboard 
· Built in music synthesizer with 3 octaves. 
· Fast reliable cassette un it with tape 
counter 1200 b .p.s. 
· Wide variety oflsystem software on 
ca eeetle. 
· 50 pin bus connector lor system 

A co mple te personal computer system fo r 
lhe microcomputer user, at an economic 
price . The Sharp comes complete with a ll 
necessary periphera ls, sample software 
and excellent documentation - giving the 
user a personal system of unmatched 
flexib ility and ease of use. At the heart of 
the machine is the Z-80 CPU - widely 
accepted as the most powerful 8-bit CPU 
on the market. A 4K byte system monitor 
controls system operation . From 4 to 48K 
of RAM can be resident on board ; enough 
room for the most demanding 
applications 

An ex tensive graph ics character set, plus 3 
octave sou nd generator and fast cassette 
unit h i-resolution video monitor 
complement th es e basic facil ities . It has th e 
ease of use and compactness of "black box " 
computer combined with extensive 
peripheral s and facilities lor expansion . 

Sharp Basic occupies 14K of RAM: a nd 
offers extended features above those of 
normal microcomputer implementat ions; 

Model Nett V.A.T. Total 
6K .. 520.00 78.00 598.00 
10K 540.00 81.00 621.00 
18K. 620.00 93.00 713 .00 
22K 640.00 96 .00 736.00 
34K . 740.00 111.00 851.00 

Acorn Memory 
A high quality fibre glass, through ho le 
plated , PCB with solder resist and 
component identification, this eurocard 
has provision lor BK of RAM (2114) and 
8K of EPROM (2732) 

Ne tt V.A.T. Total 
8K RAM (Kit) .... . 95 .00 14.25 109.25 

ACORN VD.U 
The Acorn V.D.U Board connects to the 
Acorn Computer Bus and contains 
memory mapped character storage RAM 
which is transparently ·written to or read 
from, by the C .P.U 

An MC 6845 programmable controller I.C 
Provides all the synchronisation signals to 
drive a 625 line 50 fields per second 
V D.U . together with read addresses lor the 
character R.A.M. Characters are then led 
to an SAA 5050 character generator IC 
which produces the necessaryldot patterns 
to crea te the characters to refresh the 
V.D .U . 

The SAA 5050 produces Teletext standard 
cha racters and has Red, Green and Blue 
drive outputs giving coloured characters 
or graphics 

Nett V .A .T. Total 
V D U Card (K it ) 88 00 13 .20 10 1 20 
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Commodore 
Pet 

A complete Computer for the price of a 
good typewriter! With a library of over 200 
programs in business, science, education 
and entertainment 

Pet can store and retrieve data which 
conventially occupies large storage 
capacity, and solve n'umerical problems 
traditionally tedious and lime consuming. 

Ease of Operation 
The Commodore PET comes complete with 
a built-in T.V. screen, and keyboard as 
well as its full computer circuitry. lt. is 
plugged into any 13 amp and no specia l 
computer knowledge is needed for 
running standard programs . Personal 
programs can readily be written in the 
BASIC computer language of PET which is 
easily learned . 

An Expandable System 
Further expansion is a prime design 
concept enabling PET to be made the hea rt 
of a much larger system incorporating 
printers, floppy discs etc., as and when 
required . 

Computers 
PET 2001 -8- PET with integral cassette and 
calculator type keyboard . 8K bytes memory 

Nett V.A.T. Total 
550.00 82 .50 632 .50 

PET 2001-16N - PET with 16K bytes 
mer~ory and large keyboard. External 
casseHe optional 

Nett V.A .T. Total 
675.00 101.25 776.25 

PET 2001-32N - PET with 32K bytes 
memory and large keyboard. External 
cassette optiona l. 

Nett V.A.T. Total 
795 .00 1 19.25 . 914.25 

Computhink Disk Units 
400KRandom 
for8KPet .... .. . 795 .00 119.25 914.25 
400K Random for 
New Pet 2. . . ... . 840.00 126.00 966.00 
BOOK Random for 
New Pet 2. . . 995 .00 149.25 1,144.25 

NAS Corner 
Nett VA.T Total 

Nascom 1 .. 125 .00 18 .75 14~ 75 
Nascom 2 .... 295 .00 44 25 339 .25 
Pow.er Supply. 24 .50 3 .68 28. 18 
Nas -Sys 25 .00 3 .75 28 .75 
T4 25 .00 3 .75 28 .75 
Mini-

motherboard 2.90 0.44 3.34 
Motherboard . 5 .50 0 .82 6.32 
Buller board . 35 .00 5 .25 40.25 
RAM Board (8K) 85 .00 12 .75 97.75 
RAM Board (16K) 140.00 21.00 161.00 
RAM Board (32K) 200 .00 300.00 230.00 
l/0 Board . 35 .00 5 .25 40.25 
Tiny Basic .. 25 .00 3 .75 28 .75 
Super Tiny Basic 25 00 3 .75 28 .75 
BK BASIC ROM 40.00 6 .00 46.00 
Relay Board bare 

board and 
manual). . . . . . . 15.00 2 .25 17.25 

Relay Board (kit) 49 .95' 7.49 57.44 
Relay Board 

(assemb led) 60 00 9 .00 69.00 

Media 
Microdigital are famous lor their high 
quality , low cost magnet ic media 

Nett VAT Total 
C 15 cassettes 
(boxol10in 
library cases) . 4.40 0 .66 5 .06 
5 ' ;"Sing le 
density, single 
sided minifloppy 2 .00 0 .30 2 .30 

·T.I. 
Programmer 
A calculator d esit)n ed for the computer user 

· Quick accurate conversion between Octnl , 
decimal nnd hex 
· Calculations in all three number bases 
. Logica l func tions AND, OR, EOR, SHIFT 
· Hnnd l es m i xed numbe r bn.se s nnd 
c o mbineci loqicnl nnd nrith metic operntions . 
to king plnce nutom nhcn. l ly in user specif ied 
order 
Ex-Stock 

Nett V A .T Toti'Ii 
T.I. P rog rammer 4625 693 53.18 

Hire 
Avoid nn expensive mistnke M i crod HJ l tnl 
(hire) lets you evnlunte n potP.ntinl mnr hi ne 
at low cost. Both lo nq and short term 
chnrqes. n wide rnngE' of machines. ,lJh.1 the 
bnckup service for wh.1ch we nre frtmous , 
mnke th is the finest h i re service nvnilr1ble in 
the U .K C o ntact Malco lm Helsby nn 051 · 
227 2535 fo r further d et ~ i l s 

-, 
25 Brunswick Street, Liverpool L2 OPJ 

Tel: 051-236 0707 (24 Hour Mail Order) I 
051-227 2535/6/7/8 (All other Depts .) 

Please Send Me: 

I Enclose: 
Cheque/Postal Order No . 

Barclaycard No. ________ AccDss No.----~-

Name ________________________________________ __ 

Address _ ________________ ______ _ 

__________________ Post Code _____ _ 

I 
I 
I 
I 
I 
I 
I 

LAll Prices Include Carr iage WW I ---------·- .. 

25 Brunswick Street, Liverpool L2 OPJ Mail orders to : MICRODIGITAL LIMITED, 
Tel; 0 .51-236 0707 (24 Hour Mai l Order) FREEPOST (No Stamp Required) 
051-227 2535/6/7/8 (All other Depts ) Liverpool L2 2AB. 

The Mighty Microdigital 
Microdig ital are one of the la rgest and longest establish ed Microcomputer firms in 
Europe 
We se!l a wide range of systems, backed up by support ·services that are second to 
none 
Our present ~etail outlet is at 25 Brunswick Street , Liverpool Our well informed stall 
are happy to demonstrate equ ipment, prov ide technical help, or just c hi'!! 
Microdigital (mail order) is the fastest, friendlies t and most efficient ma il order service 
available . All ordP rs (or an acknowledgement if the goods are temporarily out of 
stock) are despatched by return post. Telephone orders are welcome (24 hours a day) 
and we even have a "Freepost" service so you don't have to remember the stamp' 
Microdigital Manufacturing is our hardware depar tment. We carry out repai rs and 
servicing i n· house rather than depending on the manu facturer . In addition we design 
and manufacture our own peripheral boards lor the systems we support Custom 
design services are also available 

Microdigital (Software) is responsible lor the 
development o f commercial, high quality, computer 
programs . We can advise on the suitability of an 
existing package, modify the package, or write a 
completely new system to the customers 
specihca lion 
Microditial (Hire) provides a service lor potential 
customers - the capabilitities of a parllcular 
machine can be evaluated without a substantial 
capital investment 
All in all we try a nd provide the most competent 
service in the Microcomputer industry 

The Microcomputer shop providing a 
complete service from a singlechip to a data 
processing installatio n 

Opening hours : 9- 5 30 Mondays to Saturday 
Friendly, expert staff always on hand 

Our new, glossy, 16 page brochure is now 
the talk of the ind ustryl - Send for your free 
copy today 

Microdigital Software Announce 
5 packages which are 

General Ledger 
Purchase Ledge r. 
Sales Ledger .. 
Stock Control 
Payroll . 

These packages are now available , demonstrations on request 

Ring 051-227 2535 and ask lor Graham Jones (Software Manager) .. 

. £295.00 
.. ..... £295.00 

£295 .00 
£200.00 

.. £360 .00 

These are fully tested systems which run on the Apple/ITT 2020 with one or two disc 
drives 

The Stock Con tro l package ca n handle up to 1250 stock items and uses two d1sc 
drives 

Liverpool Software Gazette 

Barclaycard No. 

Name 
,... 0 . . 

~ rgamsahon 

~ ~ Address -----------------------------
~ ____________ Post Code _ _ _ _ 

~ Mail to: Microdigital Ltd. FREEPOST 
~ WW (No Stamp Required), Liverpool 12 2AB. 

~---------WW- 016 FOR FURTHER DETAILS 
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If QUAD amP-lifiers 
are so perfect, 

why does it still 
· sound better 

in the concert hall? 
In real life, the sounds from all the instruments 

and sometimes parts thereof are independently 
radiated and so are not 'pha$e locked' together nor 
are they subjected to common eigentones. 

These mutually incoherent wavefronts are 
subj~cted to tiny but important reflections at the pinna 
and finally end up as just two channels representing 
the pressu.re at the two ear drums. It is not possible to 
ach1eve th1s transfer accurately by means of 
loud-speakers or headphones however good these 
components may be. 

Nevertheless with good amplifiers and 
loudspeakers (and on those occasions when the 
P.eople at th~ recording and transmitting end get it 
nght) a musical experience can be achieved which is 
extremely satisfying and one of the greatest pleasures 
of our time . 

For further details on the full range of QUAD 
products write to: The Acoustical Manufacturing 
Co. Ltd., Huntingdon, Cambs. PE18 7DB. 
Thl: (0480) 52561. 

QUAD 
for the closest approach 

to the origi~al sound 
OUAD is a registered Trade Mark 

WW - 092 FOR FURTHER DETAILS 

We wouldn't knock our rivals. 
After all, it was they who inspired us to design and 

manufacture our own power loudspeakers ... because of the 
frustration we experienced when trying to obtain power 
loudspeaker components for our enclosures. Nobody could 
consistently supply components to the exacting HH standards 
of quality, power and performance- at any price. 

So, our designers started from a clean drawing board 
and were prepared to defy convention in the construction of a 
superiorpower loudspeaker. Our powerful 
computer calculated optimum cone 

profiles, whilst our scientists pushed 
back the frontiers of adhesives 
technology to develop new 
construction methods. Then we 
tested them. relentlessly and did our 
best to destroy these new products (that was the hardest 

Now this range of superiorpower loudspeakers, 
crossover networks, #bullet'' radiatorst compression drivers and 
horns can be purchased at sensible prices from HH dealers. 
In their new and convenient packs you will also find an 
applications book~ full of useful hints. 

Send for our brochure, so you can convince yourself 
why our components are superior, 
by following our logical 
scientific arguments. 
Then you'll realise why 
we never need to 
knock our urivalsn. 

Power to the Performer .. 
BBAcouStics .. 

HHAcoustics Limited, Viking Way, Bar Hill, Cambridge CB3 8EL. Telephone: (0954) 81140. Telex: 817515 Iffi Elec G. 
WW - 064 FOR FURTHER DETAILS 
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• ec ICS 
specialists in. second user test 
and meast.J'ring instruments 

3209 Manual Entry Keyboard 

EX STOCK 
DELIVERY 
oscilloscopes 
TEKTR0N\X465 . 

5mV-5V/0lV £1250 
DC-100M Hz D_ua\ Traced T /B XY DC 4MHz 
0 05!ls-0.5s/ Olv Oe\aye 

-fEKTRON\X 47~~tDiv 
DC-250M Hz Dual Trace;~/ B XY DC 3M Hz £1950 
0.01!ls-0.5s/ Oiv Oe\aye ... 

3213 Push Button Display for Time 
or Measured Value of Selected 
Channel 
3305 10 Channel liP Card (Quantity 
as required) Price per 10 Channels 

FA CIT 
4070 Tape punch (ASC 11) 

CLARY 
35/3220/3264 10 columns, 2 Yi" 
wide paper.0 .55 print cycle . 
Interface for 3240 only 

Distortion Systems 
RADFORD 
DMS2 10Hz-100KHz meter 
LD02 10 Hz-100 KHz Oscillator 

Function Generators 
ADVANCE 
J4. 10Hz-100kHz. 10 V r.m.s. 
output Sine/Square Wave 

HEWLETT PACKARD 
3310 0.0005 Hz-5 MHz. Multi-Mode. 
10V/50U sine, square, triangular 

INTER-STATE 
ELECTRONICS 
F51 A Multi-Mode. + and - offset: 
0.0005 Hz to 10 MHz. 10/15V /50U 
F55A Multi-Mode, 0.0005 Hz-10 
MHz. lOY /50!2. Ext . VGC. Burst 
0/P up to 100k bursts/sec 

PHILIPS 
PM5127. 0.1 Hz-1 MHz. Sine/ 
Square/Triangular/Pulse outputs. 
External sweep facility 30Vp. p max 
output 
Logic Analysers 
HEWLETT PACKARD 
1601 L Logic state analyser 
12 channel display 

Mains Monitors 
AM PROBE 
LAV3X. Mains voltage recorder 

RUSTRAK 
288 + CT Clamp-on AC recording 
ammeter 

Modulation Meters 
AIRMEC 
210 1-300 MHz. AM/FM 
4093-1500MHz. AM/FM 

Prices Prices Prices 
from£ from£ 5303A DC-50 MHz. 100mV sens. from£ 

Acoustic Time interval. Period . Ratio. 

BRUEL & KJAER Totalise .. 75 
53036 DC-520 MHz. (Plug-on) 2203 Precision sound level meter 400 B641 . Measures LIC/R/G Accuracy 
125mV sens. 50U 120 1613 Octave filter set couples of0.1% 450 
5308A 0-75 MHz. Universal Module. directly to 2203 & 2204 25o 0801 . Y parameter test set. Plus 

230 50mV sens. 1MU 100 
CEL transi~tor adaptor unit 

5267A Time Interval Plug-in 10ns 120 
112 LEO meter digita l readout 450 Cable Test Equipment MARCONI 
Amplifiers MARCONI TF2414A DC-40MHz 7 digits 120 
MICRO MOVEMENTS TF2333 Transmission Test set 575 TF2416/8 DC-50MHz. ·7 Digits. 
M1270 DC Amplifier 15mV-150V HEWLETT PACKARD 10mV sens. Stab: 1 x 107 /day. BCD 
2 and 10 channel rack systems 3556A. For psophometric 0/P. 180 
available. Per channel. 50 measurements from 20 Hz-20kHz. TF~4J6/2 As for 2416/8 without 

MARCONI 
TF2300A 1-1000 MHz. AM/FM 

Multimeters-
Analogue 
AVO 
8MKIII AC/DC V .ACIDC Amps. 
OHMS 

Oscilloscopes 
ADVANCE 
OS1000A DC-20 MHz. dual trace 

DYNAMCO 
D7100. DC-30 MHz. 2 channel 
delayed timebase . Sensitivity 10 mV 

HEWLETT PACKARD 
Attenuators 0.1 mV-30V input level 475 BCD. 0/P 150 1703A Storage 1000Div/ms. 

MARCONI SANDERS NEC RACAL 
6593 VSWR Indicator . Batt/Mains 175 TTS-37B. Noise, level and VU 835. DC-15 MHz 6 digits 

STC measurement. Sensitivity '80dBm Time interval/Period/Ratio 100 
74600 3 decade units. o:lOOdB 

up to +20dBm 275 9024 10 Hz-600 MHz 7 + 1 digits 250 
atten, in steps of 0.1dB 75U STC 9835 DC-15 MHz 6 digits 100 

74216A Noise Generator CCITT 240 9837 DC-80 MHz 6 digits 130 impedance 25 
74261A Psophometer CCITT 475 S.E. LABORATORIES Bridges 
WANDEL u. GOL TERMANN SM202 DC-150MHz. 8 Digits. 

CINTEL DLM-1. Send/ receive system for 50Mv.A,B,C, Input . Time Interval 
277 Measures iron core inductances measuring phase jitter random noise and Totalise 220 
0,01H-1000H (with a Q value not and frequency shift on data Data Loggers less than 2) 130 transmission lines 1500 

SOLARTRON DAWE LDS-2. 200Hz-600kHz sender'for 
210B Decade Capacitance box measuring group delay and 3240/3301 Data Transfer Unit and c: 

100 Channel Scanner with the mo 
0.1,.,F-1 mF 0.1 ,.,f step 20 at)enuation variations 3250 ·= ·;: i following M.ain Units: . -ceo MARCONI LDEF-2. Filters for DLM unit 250 

3205 Universal Interface & .~ TF1313 Measures C/1./R with an.i Counter Timers 3210 Digital Clock Cll ... accuracy better than ± 0.25% 425 HEWLETT PACKARD 3211 Controller 0 c: 
0 TF1245 'Q' meter. Freq. range 1kHz· 5300A/5303B DC-520 MHz 6 digits 210 3115 Scan Controller ~ ~ 300M Hz using external osc. 350 5300A Display Module 6 Digits. 3238 Power Supply ... 0 

WAYNE KERR 3 X 107 90 3221* Drive for Facit 4070 (ASC 11) 
B221. Plus low impedance adaptor 5300B Display Mo.dule. 8 Digits. 3220* Drive for Clary Printer 
0221 . Measures LIC/R 225 2x 1o8 140 • Fitted as required 

DC-35 MHz. Dual trace Mains/Ext 
DC 
1707B/020 DC-75 MHz . Dual trace. 
Dual Time Base . 
1707B/012 As 17078/020 with 
Internal Battery fitted 
181A Storage 1000Div/ms 
DC-100 MHz Main frame only 

PHILIPS 
PM3226. DC-15 MHz. dual trace . 
2mV sensitivity 
PM3233. DC-10 MHz. true dual 
beam 2mV sensitivity 
PM3410. DC-1GHz . Sampling 
oscilloscope 

TEKTRONIX 
535A/1A 1. DC-15 MHz. dual trace 
5mV sensitivity. Delayed timebase 
556/1A 1. True dual beam. 
DC-50 MHz. Can display 2 separate 
signals at different sweep rates . 
Includes trolley 
545A/1A1 . DC-30 MHz. dual trace. 

__ Delayed timebase 

..... ~ ' 
W.~. :- ~J F;QR FURTHER DETAILS 

Prices 
from£ 
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Prices 
from£ 

585A/82. DC-80 MHz. dual trace 
10 mV sensitivity 525 
547/1A1. DC-50MHz:dual trace 
DTB 525 
547/1A4. DC-50 MHz . four trace 
DTB 625 
7704A DC-200 MHz. CRT Readout. 
Mainframe for 4 Plug-in 1200 

. TELEOUIPMENT 
D53. DC-15 MHz. dual trace 
lOmV sensitivity 225 
D53A. DC-25 MHz. dual trace. 
10mV sensitivity with C-2 plug-in 
DC-15 MHz with JD plug-in 250 

: D34 DC-15 MHz dual trace 
Batt/Mains Portable 450 

Oscilloscope Plug-ins 
TEKTRONIX 
TypeR. Transistor R.T. tester. Pulse 
rate 120 pulses/sec. R.T . Less than 
5 mils 100 

· Type L. DC-20 MHz . 5mV sensitivity 
fast rise time amplifier 30 
Type G. Differential amplifier. 100:1 
CMR DC-20 MHz . 50 mV sensitivity 50 
Plug -ins for 500 series 
1A1 dual trace Plug-in DC-50 MHz 225 
1A2 dual trace Plug-in DC-50 MHz 180 
1A4 four trace Plug-in DC-50 MHz 375 
1A5 Differential Plug-in 175 
.z pifferential Plug-in , 
;81 Adaptor Plug-in 1A Series to 580 

140 

Series 75 

TELEOUIPMENT 
·OM64 Storage 250 Divs/ms. 
'DC-10 MHz Dual trace. 400 
. D67 DC-25 MHz. Dual trace. Dual 
Time Base. TV sync. 325 

!D75 DC-50 MHz. Dual trace. Dval 
Time Base .. 600 

•083 DC-50 MHz. Dual trace . Large 
6 Y," CRT. Dual Time Base 650 
Oscilloscopes istorage) 
TEKTRONIX 
549/lAl. DC-30 MHz. 5mV 
sensitivity. Dual trace. Storage 
scope, Writing speed: 5cm/l's with 
enhancement. Includes trolley 675 
564/3A74/3B4. DC-2MHz, four 
channel. 20 mV sensitivity. Writing 
speed up to 500cm/ms 650 
564B/3A6/2B67. DC-10 MHz . Dual 
trace 10mV sensitivity, split screen 
storage oscilloscope 750 

Phase Meter 
DRANETZ 
301A 5Hz-500kHz. Z in 100kU. 
Accuracy ±1° to ±2° Analogue 
0/P 400 

Power Meters 
MARCONI SAUNDERS 
6460 10 MHz-40 GHz !Depending on 
Head) 
6420 10 MHz-12.4 GHz 10mw 
642110 MHz-12.4 GHz 100mw 
6422 10 MHz-12.4 GHz 1mw 
6428 26.5-40 GHz 10mw 

Power Supplies 
APT 
TCU250. 0-50V , 0-2A. Current limit 

KSM 
MV601. 0-60V, lA. Constant voltage 
or current 

ROBAND 
T101. 50V. lA. Variable 

SOLARTRON 
As 751. 50V. 1A. Variable. 

STARTRONIC 
117, 20V. 0.5A. Variable twin 

Pulse Generators 
DB ELECTRONICS 
150. I. C. pulse generator 

EH RESEARCH 
120D. 100 Hz-10 MHz 20V /501! 
RT 1ns 
122. 1 KHz-200 MHz 5V /SOU 
RT 12ns 
139(L). 10Hz-50 MHz 10V /50!2 
RT 5ns 
1221. Timing Unit 6 Channel 
0-10 MHz 5V /501! RT 8ns 
G710. 5V /50U 30Hz-50 MHz RT 5ns 
132AL. 50V /50!2 5 Hz-3 MHz 
RT 12ns 

HEWLETT PACKARD 
214A 100V/50l1. Double pulse 0/P. 
W50ns-10ms. 10 Hz-1 MHz . 15ns RT 

PHILIPS 
PM5705. 0.1 Hz-10 MHz. Typical RT 
6ns Output 1-15V 
PM5776 3V/50U. 1 Hz-100 Mz . 
Rise/fall Times less than lns. 

Recorders and Signal 
Conditioning Equipment 
AMPEX 
PR2200 Instrumentation Recorder 
up to 16 channels. FM/DR . Record 
replay all speeds. 1" tape FM/DR 
I.R.I.G. DC-40 kHz FM. 100Hz-
300kHz DR 

BRUNO WOELKE 
ME102B. Wow and flutter meter 
ME102C. Wow and flutter meter 

BRUEL & KJAER 
2305B Bench type.' Mains operated . 
Log recording of AC: 2Hz-200kHz 
and DC.50 or 100mm paper width. 

Prices 
from£ 

300 
75 
75 
50 
50 

40 

40 

15 

15 

30 

50 

100 

220 

175 

50 
100 

175 

350 

225 

275 

6500 

75 
90 

750 

CHESSEL 
3018 3 Pen Potentiometric. 1cm/s-
1cm/6min. Ranges25mV/10mV . 
12V DC power supply required 

FERROGRAPH 
RTS2. Recorder test set, Wow and 
flutter etc. 

HEWLETT PACKARD 
680M. 5 inch. Stripchart Single Pen 
5mV-120V 1/P 20cm/min 2.5 cm / Hr 

RACAL 
Store 4. Uses 1 I 4 inch magnetic 
tape. Will record 4 F.M. channels. 
Operates at 7 different speeds. 

SMITHS INDUSTRIES 
RE501.20 Single Pen 10mV-10V 
FSD. Battery Operated XY and St rip 
Chart 
RE541.20 Single Pen. 0.5mV-100V 
FSD. 3-60cm/min and hour 
RE571.20 2 Pen.200,.,V-100V FSD. 
8" Chart. 3-60cm/min and hour 

SOUTHERN INSTRUMENTS 
10-100. 6channel U.V. 5-1000 
mm/sec 
M1330. 10 channel U.V. 5-2500 
mm/sec 
Selection of Galvonometers 
available at £15.00 ea~h 
YOKOGAWA 
3046 . . 10 inch Chart Single Pen. 0.5 
mV-100 VI / P2 .60cm / min and/hr 
3047. 2 Pen Version of 3046 

Signal Sources and 
Generators 
ADVANCE 
63B. FM/AM 5-200 MHz 

HEWLETT PACKARD 
200CD. 5Hz-600kHz 0/P 10V RMS 
204D 5 Hz-1 .2 MHz . 6001!. 80dB att. 
0/P 5V RMS 
2040/001 As for 204D (Battery 
operated) 

608E . 10-480 MHz AM 
618C. 3.8-7.6 GHz FM 

MARCONI 
TF791. FM Deviation Meter 
4-1024 MHz 
TF801/D1 . 10-470 MHz AM. FM. 
TF995A/2. 1.5-220 MHz AM . FM. 
TF995B/5. 2-220 MHz AM . FM.' 
TF2005A. Two tone 20Hz-20KHz 

PHILIPS 
PM5326. 100 kHz-125 MHz . Digital 
display of frequency. AM. FM. 
Sweep facili ty for I. F. measurements 
PM6456. FM Stereo generator. 
RF output 100 MHz 

Carston 
Carston Electronics Limited 

250 

275 

295 

1950 

220 

350 

525 

250 

325 

350 
425 

130 

75 

150 

175 

410 
1600 

95 
255 
350 
475 
200 

525 

175 

Shirley House, 27 Camden Road, London NW1 9NR. Telex:23920 

Contact Davi? Kennedy 01• 267 5311/:2 
or Noel Jenmngs 

WW-062 FOR FURTHER DETAILS 

ROHDE & SCHWARZ 
SWOB 11.0.5-1200 MHz. 50U 

SCHAFFNER 
· NSG101 Mains Interference 
Simulator. Superimposes Pulses on 
mains for testing immunity of 
equipment to interference. Pulse 
amplitude: ±800V. Rise Time 0.25f1S. 
Width 50 f:i 200,.,s 
NSG330 Ignition Interference 
Attachment 

TEXSCAN 
9900. 10-300 MHz. Sweep generator 
w ith CRT display 

Spectrum Analysers 
NELSON ROSS 
011 . DC-20 kHz. 80dB dynamic 
range. Dispersion : 100Hz-6kHz 
022. DC-100 kHz. Dynamic range 
60dB fits into vario~Js 500 series 
CRO's 

TEKTRONIX 
3L5. Plug-in unit fits into various 
500B series CRO's. 50 Hz-1 MHz. 
Greater than 60d8 dynamic range 
1 L20. Plug-in fits various 500 series 
CRO's 10 MHz-4.2 GHz . 40dB 
dynamic range 

Sweep Generators 
HEWLETT PACKARD 
8690B Mainframe. lnt/Ext AM. Ext 
FM 
8693B/1003.7-8.3 GHz.5mW. PIN 
levelled 'N' connectors 
8699B/ 100 0.! -4 GHz.6mW. (20mW 
to 2 GHz). PIN levelled . 'N' 
connectors 

T.V. Test Equipment 
PHILIPS 
PM5508B Pattern Generator. 625 
lines PAL. UK Systems 
Vibration 
DAWE 
1461. CV(M) Portable Vibration 
Analyser Kit 
Voltmeters-Analogue 
BRADLEY 
CT471C. AC/DC/fl/current 
mu ltimeter and RF 

HEWLETT PACKARD 
427A. AC/DC/!l multimeter 
3406A. 10 kHz-1.2 GHz -

LIN STEAD 
M2B. DC/ AC 10 Hz-500 kHz 

MARCONI 
TF2603. AC voltmeter to 1.5 GHz 

PHILIPS 
PM2454B 1mV-300V . 10 Hz-12 MHz 
Z in 19MU. DCO/P . 
Voltmeters-Digital 
FARNELL 
DM131B. 1999 FSD AC/DC/f!/ 
Current/Temperature 

FLUKE 
8000A 1999 FSD. 
AC/DC/OHMS/Current 

HEWLETT PACKARD 
34740A/34702A 9999 
FSD.AC/DC/OHMS 

SOLARTRON 
LM1420.2. 2300 FSD DC only 0.05% 
LM1420.2BA . 2300 FSD AC 
True RMS/DC 
A200. 19999 FSD DC on ly 
A203.19g99 FSD AC/DC/U. 
Sensit ivity: (1f1V DC, 10,.,V AC, 
100mU resistance) 
A205.19999 FSD AC/DC/U 
A243. 119999 FSD AC/DC/U. 
Sensit ivity: (1f1V DC, 10i1V AC, 
10mU resistance! 
7045.19999 Auto AC/DC/U 
7050.99:399 Auto AC/DC/U 

Wave Analysers 
HEWLETT PACKARD 
302A. 20 Hz-50 kHz 75dB range 

MARCONI 
TF2330 20Hz-50 kHz . Selective 
Range ± 3.5 to 80Hz. Dynamic 
range 75dB. 

WAYNE KERR 
A321 20 Ht-20 KHz Sens 75dB 

Redundant 
Test Equipment 

11 ' 
Prices 
from£ 

850 

300 

150 

525 

350 

350 

475 

1000 

600 

600 

1200 . 

225 

350 

75 

275 
345 

25 

300 

300 

85 

115 

180 

75 

110 
160 

300 
300 

325 
250 
350 

375 

400 

125 

Why not turn your under-utilized 
test equipment into cash? Ring 
us and we'll make you an offer. 

VAT charged at Standard Rate 
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Dameg the name for quality., performance and value in OSCILLOSCOPES. Advanced design optitnising the use of both integrated circuits and discrete components ensures reliability. dust a glance at the specification chart will make you want to know more. 

HM 307 

HM 312 

HM 412 

HM 512 

HM 812 

Single Trace DC-10 MHz, 5 mV/cm 
Plus built in Component Tester 
Dual Trace DC-20 MHz, 5 mV /em 
Sweep Speeds 40 ns - 0.2s/cm 8 x 10 em 
Display 
Dual Trace DC-20 MHz, 2mV /em 
Sweep Speeds 40 ns - 2 s/cm and Sweep 
Delay 
Dual Trace DC-50 MHz, 5 mV/cm 
Sweep Speeds 20 ns - 5 s/cm plus Sweep 
Delay 
Dual Trace DC - 50 MHz, 5 mV /em 
20 ns - 5 s/cm, Sweep Delay and Storage 

£149 

£250 

£350 

£580 

£1325 

We may be a new name to you, but each instrument is backed by over 21 years experience in oscilloscopes. 

Distributed by 
Electronic Brokers 
49 I 53 Pancras Road 
London NW 1 2QB 
Tel. 0 1-837 778 1 

WW - 041 FOR FURTHER DETAILS 
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HM512 

HM812 

All prices UK list exc. VAT. 

WIRELESS WORLD . MARCH 1980 

PRINTED CIRCUIT DRILLS 
Miniature 12'J ?C dri:ls designed 
lor drilling pcb s. W030 
Small drill: Order as B 
!'lice £1i ,1S ,.,..2c 

ANTI-STATIC MAl & GUN I d' cs wnile tney are 
Turntable mal removes static rom IS 

Large drill: Order as Bn u playing. · £3 19 · Order as Ul \Ol Pnce · d. · cs Alter use dust no Price £1o.&3 · \1a ge\rom IS · Gun removes statiC c ~e easily brushed oil . 
longer chngs and may £1i 90 

CONDUCTIVE PAINT . 
. b's car demisters .. etc .. With Repair pc '. t Pnial contains 3gm. tn1s s1\ver pam · . £2 12 Order as fY12P Pnce . . 

)I ) ltD-" 
ElECTRET MICROPtiONES 

I : . '""" mioopb"" """""' Super qua~~ \HPJ .type\ supplied. 
on 1.!iiJ lla\1 ry 'th miniature jack plugs. Cassette t'jpe INI . 0 114 
Order as YB33l Pnce t ~it\1 standard jack plug. . Omnidirec~onal \ow-cos 0 54 
Order as YB34M Pr':t\1 ;tandard iack plug. 
Unidirectional SOO U. £9 45 . 
Order as Y83S~;~kn.dual with standard 1ack 

MINIATURE VICE 
Small modellers vice in 
toug\1 plastic wit\1 metal 
laced jaws. Clamps to 
benc\1. Jaws widt\1 4\mm. 
ma~imim opemng 30mm. 
Order as fY!i3H 
Price £2.45 

~~ ... - ~ CLOCK MOOULE , • Module requires 
only transformer 
and two push '1411\ING TOOLS .. \'ers with insulated , . ~- .. .. .. •. ·:"" ... . " · .-... ' switcnes to d. Miniature bo~-jointed wlnng p' . . . . . . . . . EO display. Alarm and ra IO handles and return spnng' !i2 operate 4-diQit. 0.71n ~~ ~hen mains !ail. Sleep and Order as BR69A Pnce £ . 't\1 insulated nandles, outputs .. Battery hac ds ~isplav . just add speake; tor Miniature bo~-jo~te~e~:~~~~~~~~:~dges . sno~et~:erf~~~~~ails on page 2fi7 ot our cata ogue. returnspnngan Pp . u•s alar XL14tl Price£.8.4\ Order as 81\JOM . nee ; II adjustable, insulated Order as End·action wire stnppers, u V 

handles. Bl\16tl Price £S.8!i 

TI\ANSISTOI\ TESTER 
Accurate transisto~ ~ea~~e\dentilies 
measures dynam~ors a\~o ideal tor unknown transl.s · · irs 
matcning tranststors ln~,~a86. 
Order as LHO!if ~nee . 

WW - 015 FOR FURTHER DETAILS 

QUICKlESl 
A sale and quick wav to 
connect to the i''alns. Just 
snap \he wires under the 
sprung kevs and close ~e 
lid . Completelv sale bo 
open ,and closed. 
Order as YB2 Ill 
Price £1i.!i4 

1\EADPtiONES 
Hig\1 qualit'j stereo 
neadpnone wdbit\1 ~~~~ slider 
padded hea an 
volume controls. 
Order as 'lllf I 4Q 
Price f.B.\1 

20,000 OHMIVOll 
MULTIMET£1\ 
A 20 000 onms per volt . 
multimeter at an incredibly 
\ow price. OC volts 5. 2S, 

500 2 soo· AC volts \0, 
~\so. ·; ,Ooo; 'oc amps 0 
to O.OSmA, 0 to 250mAto 
Resistance 0 to 5{)k, 0 20 to 
SM onms· oec1bels ~ 
+ 22dB. Complete With test 
leads. battery and 
instruction leaflet. 
Order as YB83E 
Price £\4.88 

MEGAPHONE . \1 differential microphone. 
High qua\1\V megap~o=~~~;~es (not supplied\. Shoolder R qUires elgnt HP1 . e lor ortable operation. 
~:~~r as ~onP Pnce £49.511 

MUlliMElEI\ & TRANSISTOR 
TESTER . . I . ter SIJ erb hig\1 sensitiVI\'j mu \lme 
an~ transistor tes~e~:m~;~r volt 
Sllf\SitWI\'j 100,00 0.5 2 S 10 

13 

oc. f~91~~~~ ~~~olts 5. \ri. sci5 !'il, Ooo· OC current 0.01' 0.02 , 250. 1, · 00 (l. tOr>; AC current 
0.5, 5, 50, S m ' 'k SM SOM 
10A; R-esistance Sk, ~to . 62dB. 
ohms; Oeclbels ~~~eads, three . 
Complete With. tor tester battenes leads tor t1ans1s 

~ and Instruction \eallet £39 30 ~ Order as YB81U Pnce . 

All prices include VAT and postage 
and packing, but if total under £4 
please add 30p handling charge. 
Prices guaranteed until May Bth 

1980. Export customers deduct 13% 
and export postage will be charged 

extra at cost. 

/ 

www.americanradiohistory.com

www.americanradiohistory.com


14 
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II 

1n 
Card-expandable 
micro-processor ......... 
Heart of the KGM C700 is ' ... 
a micro-processor powerful 
enough for really fast text 
movement. Card expansion 
space allows for extra 
memory up to 64K. 

High performance __ -
display -
High definition scan coil and 
dynamic focussing give 
exceptionally clear display on 
the 12" screen. A character 
generator offers 80 x 24 
characters in 10 to 48pt -
KGM designed to match the 
display performance. 

Keyboard choice -- - ----~ 
Specify a 128 character computer keyboard, 
a selective format text editing keyboard, or 
a separate plug-in numeric pad -all planned 
for easy use. 

WIRELESS WORLD, MARCH 1980 

ibly 

WW- 090 FOR FURTHER DETAILS 

NEW 
C700 series of 
programmable 
data terminals 

Systems designers ... computer manufac
turers ... please note! You can specify 
C700 units with a keyboard choice, then 
add extra capacity or interfaces via standard 
Eurocards. The C700 concept means state- · 
of-the-art micro-processing, precisely tailored 
to your needs- without a single design 
problem. Ask us for details. 
KGM Electronics Limited, Clock Tower Rd., 
lsleworth, Middlesex TW7 6DU. 
Te l: 01-568 0151 . Telex: 934120 

SCOTCH STORAGE MODULE 
THE MEMORY-SAFE. 

WW - 075 FOR FURTHER DETAILS 

When you entrust your records to a disk 
storage and retrieval system, you need to be 
sure that they're safe. And the best insurance 
you can have is a Scotch Storage Module. 

Because built-in to every Scotch Storage 
Module is all the experience of magnetic 
coating technology which is why 3M are 
known as the Magnetic Media Specialists. 
Like the unique 'Crashguard' binder 
formulation, which protects you from data 
checks, damaged disks and heads, down
time and data loss. 

Use the 3M Minicomputer Media Service 
for all your media supply needs. You can 
order from us direct, or from our network of 
local distributors. 1 · 

I(~Mjf~@fl Find out more. 
Phone or wnte to: 

The Minicomputer Media Service, 
3M United Kingdom Limited, FREEPOST, Bracknell, 
Berkshire, RG121BR. Tel : Bracknell (0344) 58502. 

3IVI 

WIRELESS WORLD, MARCH 1 980 

.-rouM£NT5 
E

,ASURING IN.) I~ 
r£sr&M 

The PM 25 17 has set the standard 
and the pace in Europe for hand-held 
digital multimeters - and still it remains 
in a class of its own. 

Remember, its many important 
features include full four digits , so on 
mains voltage readings, for example, 
you might get 240.3 instead of the 240, 
which a 3 Y2 digit meter would read . 

Some other PM 2517 plus points: 
e LED or LCD display 
e True RMS readings of AC voltage and 
current 
e Autoranging with manual override 
e Optional accessories include 
temperature and data hold probes 

Reader inquiry number 220 

1 5 

NO WAITING FOR THESE 
OSCILLOSCOPES 

TOP PRODUCTS 
T he PM 3207 - Super Scope - is a tough, 
general purpose oscilloscope which offers 
at a low price the quality and technology 
you expect from Phi lips Test and Measuring 
Instruments. 
e 15 MHz dual trace 

GREAT COUNTERS MYSTERY· 
Philips engineers have encovntered the same 
reaction from customers and competitors al ike 
when showing off the new microcomputer 
controlled PM 6667 ( 120 MHz) and PM 6668 
(IGHz) frequency counters: ','How do they do it 
for the price?" . Here 's a brief summary of what 
the counters offer . 
• Reciprocal frequency counting (for higher 
resolutron wrthout .±_I cycle error) 
• Auto-triggering on all waveforms 

Reader inquiry number 22 2 

Test & Measuring 
Instruments 

• High contrast liquid crystal display 
• Self diagnostic routine 
e High stability TCXD: I0-7/month 
e Battery option 

WW- 089 FOR FURTHER DETAILS 

e Auto triggering from either channel wrth 
adjustable level between peaks and TV 
triggering 

e 5 m'J sensitivity, Y and X (via A rnput) 
e B invert facility 

Reader inquiry number 221 

Both these instruments are available off the shelf from the 
Philips Electronic Instruments Department (see address 
below) or from the followrng drstrrbutors . British T ungsram, 
West Road, Tottenham, London N 17 ORN . Tel : 0 1·808-4884 
Philips Service Centres (25 t hroughout the country). Tel: 
0 1-686-0505 for the address of your nearest branch . Wessex 
Electronics Ltd, I 14-1 16 North Street . Down end , Brrstol BS 16 
SSE . Tel (0272) 57 1404. 

inquiry no 
PM 2517 multimeter 220 0 
PM 3207 oscilloscope 221 0 
PM 6667/8 counter 222 0 

lllr ~·~ ~p~E~~~~~Tum~~?Dept. 
~ ~ l,IIIIP Yo rk Street. Cambrrdge E'lg land CB1 2PX 

Te l Camb r~dg e (0223 1 358866 Tl? lex817331 

PHILIPS 

www.americanradiohistory.com
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VERO ELECTRONICS LTD RETAIL DEPT. ~ 
Industrial Estate, Chandler's Ford, I I 

· Hampshire S05 3ZR 
Tel: (04215) 62829 

WIRELESS WORLD, MARCH 1980 

Card 

Our 19'' Card frame will house 
your projects in a 'professional' 

manner. It is designed to take Eurocards . 
or Modules and offers facilities for 

interconnection through 2- part DIN 41612 or 
direct edge connectors. · 
A full range of compatible items are available -
all selected from the established range of industrial 
products- boards, accessories, cases etc. 
Just send 40p. and we11 send you our catalogue by 
return - it's got the lot! 

WW- 038 FOR FURTHER DETAILS 

Dim. 134" x 2V2" x 18%" 
£12.15. PP 85p +VAT 

19" Rack Mount1ng Type 13A/ 4SW I R £16.80. P&P £1 + VAT. 

l I 1 

-~fli'JIOiiH\-W.tu.MP 
'lld'1:~'12 

OlSClf~$!t!'O. l>tll~D08 !2. 

Low cost ultra violet eprom erasing 
lamp will erase up to 1 2 chips at 

one time. 
PRICE £95.00 + VAT 

TR6 - 6 sockets switched £21.50 

lnstam Trunking System for Wall or Bench Mounting 
TR-9- 9 sockets switched £25.50 

Plus P&P £2 +VAT 

NEW! 10 sockets switched in sloping b~x" _ 

Type 13A/ 1 OSW £27;50. P&P £1.85 +VAT 

COMPLETE WITH 6FT. CABLE AND 
13-AMP FUSED PLUG. 

4 sockets 13A . . . . . . . . £12.75 
6sockets13A £15.00 
4 sockets 13A switched £14.45 
6 sockets 13A switched £16.75 

+ Post £1 +VAT 

ALL DISTRIBUTION PANEiS ARE FITTED WITH MK SOCKETS & PLUG 
Send for details of complete range 

MAINS 
ISOLATING UNIT 
The Olson mains 
isolating unit is an es
sential bench item for 
safety when testing and 
repairing mains
operated equipment. 
The isolating trans
former has an earthed 
screen and is rated 
250VA. 

£38 + P&P £2 +VAT 

OLSON ELECTRONICS LTD., FACTORY NO.8, 5-7 LONG ST., LONDON E2 8HJ 
TEL. 01-739 2343 

WW - 056 FOR FURTHER DETAILS 

In future, recording the present 
will be a thing of the past. 

What's past is past. And said to be best forgotten. 
Sut it's fundamental to the very existence of communications record ing to be able to 

replay a selected portion of tape to find out what was said by who, to whom ... and when. 
And 'when' can be vital. 

Equally vital, particularly in emergencies when every second counts, is the ability to 
obtain such replay access rapidly, precisely, automatically. With absolute certainty-and 
without time-consuming multiple knob-twiddling aided by guesswork. 

Racal Recorders has recognized this need and produced TIMESEARCH - designed 
specifically for its ICR range of multi-channel communications recorders-and 
providing just these facilities. 

Tl M ESEARCH can generate a coded time reference signal of crystal accuracy and 
index it onto the tape. It can read and display that signal. It can search a tape at high 
speed for a pre-selected time signal and automatical ly initiate replay at that time. 

In communications recording, the future becomes the present; the present becomes 
the past. And when you need to recall the past with precision, you need TIMESEARCH . 

Racal Recorders always on the right track 
Racal Recorders Limited. Hard ley Industrial Estate. Hythe. Southampton. Hamrsh ire. S04 6ZH. Telephone: 0703 843265 . Telex: 4 7600. 

WW- 091 FOR FURTHER DETAILS 

And for providing 
precise time signals 
every 10 seconds for 
recording onto magnetic 
tape: the International 
Timing Unit. 
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The .MSI ·· System 12 (ompuN?r sYStem.· 
combines the .POpular MSI 6800 proc~: 
sor ... complete with 56K of memory . ~ .. 
the MSI FD-8 QUAD floppy disl~ system, 
and the new MSI HD-8/R 10 megabyte 
fixed/removable hard d•sk system in one 
compact d(:lsl~ unit .· 

Ideal for business applications, the MSI 
System 12 gives you a Iorge capacity 
hard disl~ for moss storage, and a floppy 
disl~ system for program loading, bacl~
up, software updates and exchanges~ 
System 12 will use MSIDOS, SDOS or FLEX · 
operating systems. A variety of programs 
is available including Multi-User 13ASIC 
and a complete Management/ Account-
ing pacl~age. · 

Complete with industry standard CRT · 
and high speed printer, the MSI System 
12 is one of the most powerful micro
computer systems available. 

STRUMECH 
PORTLAND HOUSE, COPPICE SIDE, 
BROWNHILLS, WEST MIDLANDS. 

WW - 084 FOR FURTHER DETAILS 
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Quantunl 
Electronics 

NEW PRODUCTS- NEW PRODUCTS Our product range for the BOs is outlined but it is impossible to c9ver everything in such a small space. For detailed information and a price list send a large SAE·or a dollar bilL 

PRE-AMP & POWER AMP KITS 

The pre-amp is now available in kit form in versions to suit any cartridge and consists of the module C1 (below) and the hardware kit HK 1. No soldering is involved and assembly takes about 20 mins. There are six power amp kits, four mono and two stereo. from 45 to 260W to satisfy virtually every requirement. They use ready-built and tested p.c. boards to ach1eve an ease of construction similar to module based kits at lower cost. There are also mains supply kits to enable independent use of the pre-amp, which is normally powered via our power amp. Similar equipment is also available ready-built from us or via our dealers. 

C1 + HKf 
C1mc + HK1 

£68.70 
£70.95 

P2 (stereo 45W per channel) kit £87.28 
P4 (stereo 11 OW per channel) kit £109.42 

MOVING-COIL & PRE-AMP MODULES 

C1 (C1mc) 

MC1 

Previously restricted to trade and export. the C 1 pre-amp module is now available separately in 3 versions to ·match any cartridge . It has ·unbeatable specifications. caters for disc, auxiliary and 2 or 3 head tape machines and requires only a rough supply of :t 1 B to 35V d. c. The new moving coil pre-pre-amp achieves low thd, high overload, good r.f ., rejection and good noise performance without resorting to the expensive multiple transistor design . Only tantalum capacitors and metal oxide resistors are used in the signal path and it can be powered either via the Cl or by a battery. Hardware kits are available to build both types and they are also available ready-built. 
MC1 Module : £22.25 C1 Module: £49.50 C1 me £51.75 

POWER AMP MODULES AND SUPPLIE.S . 
The power amp modules are now also available to retail customers in a variety of powers and formats up to 260W r.m.s . They use the same high performance circuitry as the kits above, giving t.h.d. below .01% at 1kHz, but are capable of sustained high level use w ith excellent reliability. There are power supplies for use with any one or two of these modules, all of which use toroidal transformers, also available separately. The module illustrated is a medium duty 150W r.m.s . type, theM 1 508, which requires the MS3 supply . 

M 1508: £35.79 MS3 : £26.28 ·. 

Exports: We can deal efficie~tly with orders to any country : Please write with your specific reqUirements for a quote by return . All equ1pment can be w~red for 11 OV ma1ns . 
1A STAMFORD STREET, LEICESTER. Tel. 546_198 

OX DISCO, BOX 123 CLAYMONT, DE 19703, U.S.A. Tel. ;.302-798-7932 
MINI TELEPRODUCTOR, sox 12035, S-750 12, UPPSALA 12, SWE!JEN 
L.A. B. (A.P.S.), VANDKUNSTEN 4, OK 1467, COPENHAGEN, DENMARK. 
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in~ first com 
A comglete personal computer 
for a third of the price of a 
bare board. · 

Also available ready · 
assembled for £99~ 

The Sinclair ZXSO. 
Until now, building your own computer could 
easily cost around £300- and still leave you 
with only a bare board for your trouble. 

The Sinclair ZX80 changes all that. For just 
£79.95 you get e~·crythingyou need to build a 
personal computer at home . . . PCB, with IC 
sockets for all ICs; case; leads for direct 
connection to your own cassette recorder and 
telc\'ision; e\'eryti<ling 1 

And yet the ZX80 really is a complete, 
powerful, full-facility computer, matching or 
surpassing other personal computers on the 
market at several times the price. The ZX80 is 
programmed in BASIC, and you could use it to 
do quite literally anything from playing chess 
to running a power station. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. 
Once assembled, it im,inediately proves what 
a good job you 've don'~. Connect it to your TV 
set , .. link ·it to an appropriate power source'' 
and you're ready to go. 

Your ZX80 kit contains ... 
e Printed circuit board, \rllh lC sockets lor 

all ICs. 
e Complete components set, including all 

ICs- all manufactured by selected world
leading suppliers. 

e New rugged Sinclair keyboard, touch
sensitive, wipe-clean. 

e Readv-moulded case. 
e Leads and plugs for connection to any 

portable cassette recorder (to store 
programs1 and domestic TV (to act as VDU L 

e FREE course in BASIC programming and 
user manuaL 

Optional extras 
e Mains adaptor of 600 rnA at 9 \'DC 

nominal unregulated (a\'ailahle 
separatclv- sec coupon < 

e Additional memory expansion board 
plugs in to take up to 3K byres extra 
RAM chips. (Chips also a\'ailablc
see coupon. ' 

·:·Usc a 600 rnA at 9 \'DC nominal unrq:ulatcd mams 
adaptor . A\·ailahlc from Sinc lair if desired sec coupon 

Two unique and 
valuable components of the 
Sinclair ZXSO. 
The Sinclair ZX80 is not just another personal 
computer. Quite apart fFOm itS exceptionally 
low price, the ZX80 has two uniquely advanced 
components: the Sinclair BASIC interpreter; 
and the Sinclair teach-yourselfBASIC manual. 

The unique Sinclair BASIC interpreter ... 
offers remarkable programming advantages: 
e Unique 'one-touch' key word entry: the ZX80 

eliminates a great deal of tiresome typing. Key 
words (RUN, PRINT, LIST, etc.) have their own 
single-key entry. 

e Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you run them. 

e Excellent string-handling capability- takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison ). The ZX80 also has string input
to request a line of text when necessary. 
Strings do not need to be dimensioned. 

e Up to 26 single dimension arrays. 
e FOR/NEXT loops nested up 26. 
e Integer names of any length . 
e BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc . 
e Exceptionally powerful edit facilities, allows 

modification of existing program lines . 
e Randomise function, useful for games and 

secret codes, as well as more serious 
applications. 

e Timer under program control. 
e PEEK and POKE en able entry of machine 

code instructions, USR causes jump to a 
user's machine language sub-routine. 

e High-resolution graphics 
with 22 standard graphic symbols . 

e All characters printable in reverse under 
program controL 

... and the Sinclair teach -yourself 
BASIC manual. 

If the features of the Sinclair interpreter 
listed alongside mean little to you-don't worry. 
They're all explained in the specially-written 
96-page book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC pro
gramming-from first principles to complex 
programs. (Available separately-purchase 
price refunded if you buy a ZX80 later.) 

780-1 microprocessor- new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 

chips. 

UHF TV modulator. 

Sockets for TV, 
cassette recorder, 
power supply. 

/sUPER 
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Fewer chips, 
compact design, 
volume production
more power per pound! 

The t:X80 owes its remarkable low 
price to its remarkable design: the whole 
system is packed onto fewer, newer, more 
powerful and advanced LSI chips. A single 
SUPER ROM, for instance, contains the 
BASIC interpreter, the charaatcr set, operating 
system, and monitor. And the ZX80's IK byte 
RAM is roughly equivalent ~o 4K bytes in a 
co·nventional computer, because the ZX80's 
brilliant design packs the RAM so much 
more tightly. (Key words, for instanc.:, occupy 
just a single byte. ) 

To all that, add volume production - and 
you've that,rare thing : a price breakthrough 
that really is a breakthrough . 

The Sinclair ZXSO. Kit: £79.95. 
Assembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95 . Can't 
wait to have a ZX80 up and running? No 
problem! It's also available, ready assembled, 
for only £99.95. 

Whether you choose the kit or the ready
made, you can be sure of world-famous 
Sinclair technology- and years of satisfying use. 
(Science of Cambridge Ltd is one of the Sinclair 
companies owned and run by Clive Sinclair. ) 

To order, complere the coupon, and post to 
Science of Cambridge for delivery within 28 
days. Return as received within 14 days for full 
money refund if not completely satisfied. 

!Eiinr:::lair 
ZXBO 
Science of Cambridge Ltd 
6 Kings Parade, Cambridge, Cambs., CB2 ISN. 
Tel: 0223 311488. 

kit. 

rOrder Form . 
To: Science of Cambridge Ltd, 6 Kin'gs Parade, Cambridge, Ca~bs., CB21SN. 
Remember: all prices shown include VAT, postage and packmg. No h1dden extras . 

Please send me : 

Quantity Item _ __[,___ 

Smcl31r ZX80 Personal Computer kit( s ). Pnce I lt•m p•i«~f ~:'__ 
mcludes t:X80 BASIC manual, excludes mams 
ad~tor. · 79 95 
Readv-assembled Sinclair ZXSO Personal 
Computer(s) : Price includes t:X80 BASIC manual, 
excludes mains adl!£.tor. 99.95 
Mains Adaptor(s l (600 rnA at 9 V DC nominal 

8.95 unregulated ). 
-~ -----

Memory Expansion Board ( s l (takes up to 
12.00 3K bytes L _ --,·---

RAM Memory chi[!s- standard IK bytes ca[!acny. ~ :_-IIoo ___ 
Sinclair ZX80 Manual(s 1 (manual free with e\'cr\ 

_2QQ__ ZXSO kit or ready-made computer;. _____ . _____ _ L . 

r-
1 

.\'JJ. } cJUI' Sinclair /..'\80 may <JIIal(/.l' as a business cYpcusc. 
. . , . lOIAL { ___ _ 

I enclose a cheque/postal order payable to Science of Cambridge Ltd for { .-------
!'lease print 

Name : Mr/Mrs/Miss ---------'----------------------
Address ___ ___________ _____ _ 

L--------~-;.----w_:::_j 
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CROPICO-A CERTAIN 
MEASURE OF PERFECTION~-==' 

Cropico, established as one of Britains 
leading manufacturers of precision 
electrical measuring equipment, offer 
a wide range of instruments which 
have been proved for accuracy and 
performance throughout the world. 
Resistance Boxes D.C. Null Detectors 
Resistance Bridges Digital Temperature Indicators 
Resistance Standards Electronic Standard Cell 
D.C. Potentiometers Multimeters, Digital or Analogue 
Thermocouple Reference Wattmeters, Digital or Analogue 

Jnnctions Insulation Test Sets 
Thermocouple Switches Earth Resistance Meters 
Pt 100 Switches Fluxmeters 
Pt 100 Simulators And many more 

Cropico- Britains leading 
manufacturer, exporter and importer 
of precision electrical measuring 
equipment. 
Request full details- Visitors Welcome 
CROPICO LTD., Hampton Road, 
Croydon CR9 2RU 
Telephone: 01-684 4025 and 4094 
Cables: CROPICO-CROYDON 
Telex: 945632 CROPCO G 

CROPICO 
WW- 024 FOR FURTHER DETAILS 

TOTAL AMPLIFICATION FROM .C-RIM.SON . _ _ELEKTRIK . 
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS--:-

STEREO 
PRE-AMPLIFIER 

POWER 
AMPLIFIER 
MODULE 

CPR 1 -THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U.K. The 
superiority of the CPR 1 is probably the disc stage . The overload margin .i s a superb 40dB, this 
together with the high slewmg rate ensures clean top, even w1th h1gh output cartndges 
tracking heavily modulated records. Common-mode distortion is el1minated by an unusual 
design. R .I.A.A. 1s accurate to 1 dB; s1gnal to noise ratio 1s 70dB relative to 3 .5 mV. d1stort1on 
< .005% at 30dB overload 20kHz. · 
Following this stage is the flat gain/balance stage to bring tape, tuner, eic. up to power amp. 
signal levels. Signal to noise ratio 86dB; slew-rate 3V/uS; T.H .D. 20Hz-20kHz<008% at 
any level. 

F.E.T . muting . No controls are fitted . There is no provision for tone controls. CPR 1 size is 
138x80x20mm. Supply to be:!' 15 volts . 

MC 1 - PRE-PRE·AMPLIF'IER. Suitable for nearly all moving-coil cartridges . Sensitivity 
7011 70uV switchable on the p.c .b. This module brings signals from the now popular low 
output moving-coil cartridges up to 3 .5mV (typical signal required by most pre-amp disc 
inputs) . Can be powered from a 9V battery or from our REG 1 regulator board . 

X02:X03 - ACTIVE CROSSOVERS. X02 - two way, X03 - three way. Slope 
24dB/octave. Crossover points set to order within 1 0'-if:'. 

REG 1- POWER SUPPLY. The regulator modu le, REG 1 provides 15-0-15v 10 power the 
CPR 1 and MC 1 . It can be used with any of our power amp suppl ies or our small transformer 
TR 6 . The power amp kit will accommodate it 

POWER AMPLIFIERS. It would be pointless to list in so small a space the number of record ing 
stud1os, educational and government establishments, etc ., who have been using CRIMSON 
amps sat1sfactonlyforqu1te some t1me . We have a reputation for the highest qual ity at the lowest 
pnces . The power amp is available in five types , they all have the same specificatiOn . T.H .D 
typ1cally Ol% any power 1kHz 8 ohms. T .I .D. insign ificant, slew rate limit 25V I uS; signal to 
no1se ratio 110dB; frequency response 10Hz-35kHz.- 3dB; stability unconditional , protection 
dnvesany load safely; sensitivity 775mV (250mVor 1 OOmV on request) . size 120 x 80-25mm 

POWER SUPPUES. We produce suitable power supplies which use our superb TORQIDAL 
transformers only 50mm high with a 1 20-240 primary and single bolt fixing (includes 
·capacitors/ bridge rectifier) . • 

POWER AMPLIFIER KIT. The kit includes all metalwork, heatsinks arid hardware to house 
any two of our power amp modu les plus a power supply . It is contemporarily styled and its 
quality is consistent with that of our other products. Comprehensive instructions and full · 
. back-up services enable a novice to build it with confidence in a few hours . 

PRE-AMP KIT 
This includes all metalwork, pots, knobs, etc., to make a complete pre-amp with the CPR 1 (S) 
module and the MC1 (S) module if required. 

POWER AMPLIFIER MODULES 
CE 608 60W /8 ohms 35-0-35v . 
CE 1004100W/4ohms35-0-35v 
CE 1008100W/8 ohms45-0-45v 
CE 1704 170W /4 ohms 45-0-45v 
CE 1708 170W / 8 ohms 60-0-60v 

TOROIDAL POWER SUPPLIES 
CPS 1 for 2xCE 608 or TxCE 1004 ... 
CPS2 for 2xCE 1 004 or 2/4xCE 608 

·CPS3 for 2xCE 1008 or 1 xCE 1704 
CPS4 for txCE 1008 .. 
CPS5 1 for 1 xCE 1708 ... . . . . 
CPS6 for 2xCE t 704 or 2xCE 1708 

HEATS INKS 
Light duty, 50mm, 2 C/W ... . . 
Medium power, 100mm, t -4 C/W 
Disco / group, 150mm, 1· 1 C/W 
Fan. 80mm, state 120 or 240v . .. . .. . . , . 
Fan mounted on two drilled 1 OOmm heatsinks 
2x4 CIW, 65 max . with two 170W 
modules 

[19.52 
[23.02 
E25.96· 
[31.00 
[33.97 

£16.56 
[18.80 
£19.75 
£17.12 
[24.15 
£25.53 

£1 .44 
£2.35 
[3.04 

£19.70 

POWER AMP KIT .... £35.03 

PRE-AMPS 
These are available in two versions -
one uses standard components, and 
the other (the 5) . uses MO resistors 
where necessary and tantalum capaci-
tors._ _ _______ ____ _ 
CPR 1 . £31.65 
MC 1 E21 .28 
CPR tS . £40.87 
MC 15 . £33.17 

ACTIVE CROSSOVERS 
.X02 
X03 

POWER. SUPPLY 
REGI £6.90 

PRE-AMP KIT 

TR6 

. £15.16 

. £23.58 

£1.97 

u8.o1 

£31.05 BRIDGE DRIVER. BD1 

-~ 1 - 54 ~~~~ndt~~ ~~~,;;:,·using 2x 1 70W 
. I so1 . . . . £5.75 

CRIMSON E
1
LEKTRIK 

THERMAL CU_T-OFF. 70' C 

1A ST_AMFORD STREET, LEICESTE.R LE1 6NL. Tel. (0533) 553508 
U.K. - Plaaae allow up to 21 daya for delivery --

All price~_shown are UK on ly and include VAT a~d post . COD
1
90p extra. £100 limit. Export is no problem, please write 

~~~,%~;~~:~~~-n5~i~~i l~refd~~~~t;e~"~~~~~:~a~~=~~; ~a0~:o0r~~~~~:~:~~~~~~~~0:r~a~~O:d Services Ltd .. 46 Wood 
Street. Lytham St. Annes, Lancashire FYB 1 QG . : 
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MET~R PROBLEMS? 

4 8 

1 3 7 Standard Ranges in a variety of 
sizes and stylings available for 1 0-14 
days delivery . Other Ranges and 
special scales can be made to order . 

Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 

WW - 047 FOR FURTHER DET-AILS 

TRANSDUCER and RECORDER 

AMPLIFIERS and SYSTEMS 

49/51 Fylde Road Preston 
PR1 2XO 
Telephone 0772 57560 

reliable high 
performance & 
practical controls. 
individually 
powered modules
mains or de option 
single cases and up 
to 17 modules in 
standard 19" crates 
smi;!ll size-low 
weight-realistic 
prices. 

fylde 
Electronic 
Laboratories 
limited. 

WW - 049 FOR FURTHER DETAILS 
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CAMBRIDGE Self 
LEARNING Instruction 
ENTERPRISES Courses 

Microcompu-ters are coming - ride the 
wave! Learn to program. Milli,ans of jobs are 
threatened but millions more will be created. Learn BASIC- the 

language of the small computer 
and the most easy-to-learn 
computer language in 
widespread use. Teach 
yourself with a course which 
takes you from complete 
ignorance step-by-step to real 
proficiency with a unique style 
of graded hints. IIJ 60 
straightforward lessons you 
will learn the five essentials of 
programming: prob,lemn 
definition, flowcharting, 
coding the program, 
debugging, clear 
documentation. • 

Book1 Computers and what they do well ; READ, DATA, PRINT, powers, brackets, 
variable . names; LET; errors; coding simple programs. 
Book 2 High and low level languages; flowcharting; functions; REM and 
documentation; INPUT, IF ... . THEN, GO TO; limitations of computers, problemn 
definition. 
Book 3 Compilers and interpreters; loops, FOR .. .. NEXT, RESTORE; debugging; arrays; 
bubble sorting; TAB. 
Book 4 Advanced BASIC; subroutines; string variables; files; complex programming; 
examples; glossary. · 

Understand Digital 
Electronics 
Written for the student or 
enthusiast, this course is packed 
with information, diagrams and 
questions designed to lead you 
step-by-step through number 
systems and Boolean algebra to 
memories, counters and simple 
arithmetic circuits and finally to 
an understanding of the design 
and operation of calculators and 
computers. 
Book 1 Octal, hexadecimal and binary number systems; conversion between number 
systems; representation of negative numbers; complementary systems. 
Book 2 OR and AND functions; logic gates; NOT, exc lusive-OR, NAND, NOR and 
exclusive-NOR functions; multiple input gates; truth tables; De Morgans Laws; 
canonical forms; logic conventions; karnaugh mapping; three state and wired logic . 
Book 3 Half adders and full adders; subtractors ; serial and parallel adders; processors . 
and ALU's; multiplication and division systems. 
Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, 
Johnson and exclusive-OR feedback counters; ROMS and RAMS. 
Book 5 Structure of calculators; keyboard encoding; decoding displ9y data; register 
systems; control unit; program ROM; address decoding. 
B·ook.6 CPU; niemory organisation; character representat ion; program storage; address 
modes; input/output systems; program interrupts; interrupt priorities; programming, 
assemblers· com uters· executive ro rams· o eratin s stems. 

GUARANTEE- N·o risk to you .· 
If you are not completely satisfied your money will be refunded on 
return of the bpoks in good condition. ---------------Please send me:- · 
.... Computer Programming in BASIC (4 books) @ £7.50 
.... Design of Digital Systems (6 books)@ £11;50 
All prices include worldwide surface mailing costs (airmail extra) 
IF YOUR ORDER EXCEEDS £15, DEDUCT £2 
I enclose a cheque/ PO payable to Cambridge Learning Enterprises 
for£ ... ...... . 
or please charge my Access/Barclaycard 
account no . ... ........ ..... .. . 
Telephone orders from credit card holders accepted on 0480-67446 
(Ansafone). Overseas customers (inc Eire) send a bank draft in 
sterling drawn on a London bank, or quote credit card and 
number. 
Name ... . .... .... . .... .. .................. .. ..... ..... . . 

Address . ........... . .... .. . ........ ...... .............. . 

Cambridge Learning Enterprises, Unit 38 , Rivermill Site, FREE- . 
POST, St. lves, Huntingdon , Cambs . PE 17 4BR, England. 
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The New FM/AM lOOOswith 
Spectrum Analyser-we call it the 
SUPER-S 
A portable communications service 
monitor from IFR, light enough to 
carry anywhere ·and good enough fo 
most two-way radio system tests. 
The FM/AM 1000s can do the work 
of a spectruf11 analyser, oscilloscope, 
tone generator, deviation meter, 
modulation meter, signal generator, 
wattmeter, voltmeter, freqt,Jency 
error meter -and up to five service 
engineers who could be doing 
something else! 
For further information contact 
Mike Taylor 

Fl.eldlech ~~~~~~~~~~~port-London Hounslow 
TW6 3AF 

~---------=:....__=-.:~ Tel: 01 - 759 2811 

IFR precision simulators ~~~~E2J~34 
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COMBIWRAP 
A high precision, low cost · 

hand tool which 
performs three functions 

SPECIFICATION 
Wire Size: 30AWG 
(0 ,25mm) 
Post Size: Anv Mini
wrap term inai eg: 
0 .025" X 0.025" (0,6 X 

0,6mm) 

The Vero Systems' Combiwra p is designed 
to strip the insulation from 30AWG wire 

wrapping wire and make a 'modified wra p' 
joint onto a miniwrap terminal. 

To remove a wrapped joint, simply 
use the tool in an anti-clockwise 

direction and the wire will be 
unwrapped with ease and without 

damage to the terminal. 

Strip length: 1.0" (25,4 mm) 
Modified wrap- a wrap having 1 - 11/2 
turns of insulation wrapped around the terminal 
for additional mechanical stability. 
Order Code: 163-28300A 
Price: £5.60p including post and packing and VAT 
ACCESS AND BARCLA YCARD WELCOME 

VERO 
VERO SYSTEMS (ELECTRONIC) LIMITED 

362, SPRING ROAD, SOUTHAMPTON, HANTS, 509 5QJ 
Telephone: (0703) 440611 Telex: 477164 

POWER UNITS 
Now available with 

3 OUTPUTS 

Type 250VRU/30/25 

OUTPUT 1: 0-30v, 25A DC 

OUTPUT 2 : 0-70v, 1 OA AC 

OUTPUT 3 : 0-250v, 4A AC 

ALL 
Continuously 

Variable 
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DC to 1000V 
ACto 1 OOOV 
O·to 20MO 
I to .2A 

TRIO TEST 
INSTRUMENTS 

THE RANGE HAS INCREASED 
THE PRICES ARE DOWN 

THE CS1830 30 MHz +Sweep Delay 
The CS1830 is a completely new 30 MHz dual trace oscilloscope employing a square 
format, internal graticle , PDA tube for accurate bright display. A new feature is the 
inclusion of calibrated sweep delay with a range of 1f.LS-1 oo mS and trace bright up to 
show the delay position . As you can see from close study of the photograph, the CS 1830' 
has all the facil i ties you could require in a high performance instrument but for more 
detail , simply ask us for a comprehensive leaflet. 

Brief specif ication 
Rectangular PDA tube 120 X 96 mm . P31 phosphor. 
Bandwidth DC-30 MHz Overshoot less than 3% 
Sensitivity 5mV / em (30 MHz) Sweep time 200nS / cm-0 .5 S/cm 

2mV / em (20 MHz) Linearity better than~% 
Input R.C. 1 M /23 pF Trig . bandwidth DC-30 MHz 
Risetime 11 .7 nS Sweep delay 11' S-1 00 mS 

CS1830 only £455 +VAT includes 2 probes 

THE C51572 30 MHz for the VTR Lab. 
If you are in Video, you need the CS1572 
The CS 1 572 is a dual trace 30 M Hz oscilloscope designed for t.he video tape recorder 
engineer. Video delayed sweep facilities are provided to allow magnification and analysis 
of any point in a. single video frame !ogether with separation of video odd and even 
fields . A truly unique tool for anyone concerned with video measurements as well as a top 
specification dual trace wide band oscilloscope for general lab use . The complete range 
of video fac i lities is too great to explain in a small advertisement so why not call us and 
ask for the fu II story on the CS 1 57 2 . 

Brief Specificatio n 
As for CS 1830 except that the sweep delay feature is replaced by comprehens ive video 
sweep delay faci lities which allow complete analysis of video wave forms and VTR 
alignment. 

CS1572 only £425 +VAT, includes 2 probes 

THE CS1577 30 MHz at 2mV +Signal Delay 
The most popular scope in the range. 
The CS 1 5 Ti is, w ithout doubt, our most popular oscilloscope and hundreds of satisfied 
users in all sections of the electronics industry will confirm this. The CS 1 5 77 combines a 
w ide bandwidth DC-30 MHz performance with extremely wide trigger bandwidth 
(DC-40 MHz) and 2 mV sensit ivity over the full bandwidth . 
Fixed signal delay is provided by a helix delay line which allows viewing of the leading 
adges of fast pulses for accurate rise time measurement. and the 130 mm PDA tube 
gives a bright, stable trace even at the highest sweep speeds (20 nS I em using X 5 
expansion) . Good triggering , even at low levels has always been ·an outstanding feature 
of Trio oscilloscopes and the CS 1 57 7 demonstrates this to perfection . Triggering , as in 
the other 30 MHz instruments can be from CH 1 or CH2 or can be alternated with the 
beam switching so that input signals of differing frequency will provide stable displays. 
Truly an oscilloscope masterp iece. CS 15 77 . 

CS1577 only £410 +VAT, includes 2 probes . 

THE CS1575, unique dual trace 4 function Audio Scope 
The CS 15 7 5 is a unique tool for the audio engineer . It features the normal facility of dual 
traoe display w ith sensitivity to 1 mV I em but not only can it display the input signal on 
two channels, it can sim ultaneously display the phase angle between them and 
measure the phase angle referenced to a zero phase calibration display . In addition to 
these unique features , you also have independent triggering from each channel to give · 
.stable displays even with widely differing input frequencies . · · 

Absolutely indispensable to the professional audio engineer, the CS 1575 is now in use 
all over the worl d . See it in action or send for complete det~ils. 

CS1575 only £235 +VAT. 

AND TWO NEW ADDITIONS TO THE RANGE 
DL705 MUL TIMETER FC756 500 MHz COUNTER 

1 0 Hz-500 MHz 
50mV 

Semi Auto Ranging 

Superb 
instrument 

£70 + VAT 
£225 +VAT 

For further de tails and ex stock delivery contact 

I.'I!!IWI! 
1!1. 11·1!!! .1!11!!1 fl'l fl!!! II CHESTERFIELD ROAD. MATLOCK, DERBYS. 

0629-2430- TELEX 377482 

WW - 088 FOR FURTHER DE;TAILS 
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WAVE ANAL YSERS 
AIRMEC 248A 5-300MHz . . . . . .. . . .. .. .. .. . . . . . . . .. .. .. £150 00 DY~AR 771 A.F. Wave Analyser 20Hz-50KHz .. .. . .. . . . . ::: : : : ::::: :: : : :: : £150:00 HEWLETT-PACKARD 33IA Dtstortion Analyser 5Hz-600KHz . £350 00 MUIRHEAD D-988-A High Frequency Analyser 0.2KHz-64MHz . . . . . . . .. . . .. . . £120.00 

TEKTRONIX 1L20 Spectrum Analyser lOMHz-4.2GHz . .. .. . . . . : : : : :: : : :: : : .£1500:00 

BRIDGES 
·General Radio 1607A Transfer Function & Immittance Bridge . . . .. . . .. . .. . . . £250.00 MARCONI TF.868B l% .Unive~sal Bridge 1KHz & lOKHz . .. . . .. .. . . . . .. . . . .. £200.00 MARCONI TF.2701 lns1tu Umversal Bridge . . . . . . . . . . . . . · £200 00 WAYNE KERR221A.I%Unlversa1Brid e • • .... . ..... . ..... ... • WAYNE KERR B 224 1% U · · g ... .. . . . .. . .... .. • • · • • · · · • · · · .. £200.00 WAYNE KERR B. 641 .1% A mv~~al Bndg~ .. . ...... . · · · · · · .. · · · · · · · · · · · · · · £600.00 
W

'AYNE · . uto a ance Bndge . . . . . . . . . . . . . . . . . . £500 00 KERR SR.268 Ganged Source & Detector . . .. . .. . . . .. .. . :: : ::: : :: .£1200:00 WAYNE KERR B.601 I% R.F. Bridge 15KHz-5MHz . ... .. .. . ..... . ... . .. .. . . £195.00 

.~ · 
MARTIN ASSOCIATES 34 Crown Street · · · .. .. - · 
Reading 
Berks. 'RG 1 2SE 
Tel. Reading {0734) 5_1074 

Go for Wow/Flutter 
standard from 
Bang & Olufsen 
when precision, 
versatility and 
good value for 
money are high 
on your list of priorities. 

WIRELESS WORLD , MARCH 1980 

. You'll do better atM artin Associates 
-·.- ,; we gua.rant~e it! 

METERS ANALOGUE 
AIRMEC 210 Modulation Meter AIRMEC 30IA R.F. Millivoltmeter. iciciH:~:oooMiclz . ... . . .. . . .. . . . . . . .. ..... . AIRMEC 314A Electronic Voltmeter DC-lGHz . . .. ... . ... . .. . .. . ... . .. . BOONTON 9!DA R.F. Voltmeter 20KHz-1200MH~ . . . . .. ... .. . .. . . .. . . . . . . . . . 

'
1 
DYMAR 761 Noise Factor Meter 100Hz-100KHz ·: · · · · · · .. · · · ·: · · · · · · · · · · · HE\VLETT-PACKARD 431C Power Meter & Ther~l;t~~· .. . . . . .. . .. .. , . ... . . . MARCONI TF.79ID Carrier Deviation Meter ... . .. . ... . .. . . . . . . . £175 00 
MARCONI TF.I020Ail R;F. Power Meter 50W 8: ioow '50 Oh~;s· . :::: : :: : : : : :: £100:00 MARCONI TF.l24511247 Q' Meter & Oscillator . ... . . . ... . .... . ... . ... . ... . £500.00 MARCONI TF.2600 Sensitive Valve Voltmeter 10Hz-5MHz ... .. .. . . . . . . . . . .. £130.00 MARCONI TF.2604 Electronic Voltmeter ... .. .. .. . . . .. . .. . ... . . . .. . ... . . .. £1 RADIOMETER BKF.6 Distortion Meter 20Hz-200KHz ... . . . .. . ... . . .. . . . . .. £250.00 

OSCB..WSCOPES 
HEWLETT-PACKARD 130C X-Y~T DC-150KHz 200uV /em SCOPEX 4D-10B Dual Beam IOMHz IOmV/ cm NEW .. . . . . .. . . . . .. .. . . 
SCOPEX4D-25DualBeam25MHz lOmV/cm NEW · · · · · · · · · ···· ·· · · · · · · · · TEKTRONIX 502A Dual Beam DC-IMHz IOO~V /em . . . . . . .. . ..... . ....... . . TEKTRONIX 564 Storage Dual Trace 2mV /Div . . . .. . . . . .. . .... ..... .. . 
TELEQUIPMENT D.32 Dual Beam DC-IOMHz M~i~'siBa:tt . · · · · · · · · · · · · · · · · · · · 
TELEQUIPMENT D.53 Dual Beam DC-25MHz . . .. ... . . : . : : : : : : : : : : : : : : . .. . TELEQUIPMENT S.22 Single Beam DC-5MHz Mains/ Batt . . TEKTRONIX Plug Ins. E:L:R:M:IAl :IA6:CA:82:1SI from . . .. . . .. . ... .. . HEWLETT-PCKARD IIIOA Current Probe Up to 45MHz . . . . .. ... . . .. . .. . . TEKTRONIX P.6045 FET Probe DC-230MHz . . . . ... . . . .. ... . ... . TEKTRONIX P.6056 Probe 3.5GHz XIO .. .. . . . .... . . . . .. . . .... . . . .. .. . TEKTRONIX P.6057 Probe 1.4GHz XIOO .. : . .. .. ... . .. . .... .... . • .. . .. . .. ... . 
TEKTRONIX P.6075A Probe IOOMHz XIO. : : :: :::: : :: : :::::: : : : ::: : :::: : : : :: 

RECORDERS 
B & K 2305 Sound Level Recorder 
GOULD 260 Clevite 6-channel Record~r· · · · · · · · · · · · · · · · · HONEYWELL 5-12417-channel U/V Rec~~d~~ + 'i G~l~~~· .. .. . .. ..... . .. . . 
HE\Vl..ETT-PCKARD 7700 6-channel Thermal Recorder ..... . . .... ..... . HEWLETT-PACKARD 320R 2-channel Recorder .. . .. . .. .. . . , . . ...... . . .. . . 

MISCELLANEOUS 
B & 'K 1018 Automatic Vibration Exciter 
B & K 1612 Filter Set Band Pass Y3rd and 1 ·6~i~~~ · · :: :: : :::::::::: ::: : :: ::: : BARNETT Dead Weight Tester + Weights & 2 Gauges • POD MORE Vibration Bowl 18" & 24" dia . . . . . . . . . . .. .. .. . . .. . £225 00 PYE LING VibrationS stems lOOOib. Th~st .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
HEDIN Climatic Oven :_l0°C to + I5ooc · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · £

7
00.00 

MONTFORD Climatic Oven -20°C to + 60~C· · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : £?OO.OO 

The Bang & Olufsen microprocessor 
quartz controlled Wow and Fluttermeter 

Functions: 

·calibrator is a compact low cost device 
especially designed to calibrate Wow/ ' 
Fluttermeters with great accuracy 
according DIN, IEC, CCIR and IEEE 
standards. The application in this 
microprocessor controlled instrument 
has rendered calibration obsolete. 
Therefore the first and the last produced 
WFC 1 will be exactly alike! · 

-Center frequency: 3KHz or 3.15 KHz. Sinus and Squarewave 
outputs. 

-Wow/Flutter generator: (5 ranges). 
-Drift: (4 ranges). 
- Pulsgenerator, to check the meter ballistics. 
-Modulation signal generator. 
- Acc~racy and stability for all functions< 50 ppm. 
- Opt1on 1 portable 
-Option 2 adaption to your mains supply. 

. . 

Bang & Olufsen Instruments 
A solid investment 

WW - 087 FOR FURTHER DETAILS 
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The pre-eminent pick-up arm 

Series Ill precision pick-:UP arm 

The best pick-up arm in the world 

27 

Whi lst able to explore the best of the 
present, the Series Ill precision pick-up 
arm antic ipates the greater engineering 
elega nce of impending min iature 
cartridge's wh ich may we igh as little as 
one and a half grammes. 

Its unique patented ba lance system 
min imises mass and inertia, presenting ' 
optimum cond it ions for even the most 
delicate transducer. 

No other pick- up arm is as versati le, a 
reason why the Series Ill is already 
playing its part in the development of 
tomorrow's cartridges ~ 

Choose it for your listening pleasu re today 
with confidence in the future. 

*Another accolade fo r SME: the 
Series Ill precision pick-up arm was 
one of the Design and Engineering 
Awards at the 1979 U.S Summer 
Consumer Electronics Show, the only 
pick-up arm to be acknowledged in 
this way. 

Write to Dept 0655, 
SME Limited, Steyning, Sussex, 
B N4 3GY, England 

www.americanradiohistory.com
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A RANGE OF 3V2 DIGIT LCtY MULTI
,METERS OFFERING HIGH PRECISION AND 
EXTENDED BATTERY LIFE. All_ TYPES 
FEATURE FIVE FUNCTION OPERATION (AC 
AND DC VOLTS, AC AND DC CURRENT 
RESISTANCE) WITH ABILITY TO CHECK 
DIODES. 0.5'' LCD DISPLAY WITH 
'BATT~RY LOW' WARNING. AUTO-POLARITY, 
AUTO-ZERO. FULL PROTECTION AGAINST TRAN
SIENTS AND OVERLOADS WITH ABILITY TO 
WITHSTAND MAINS ON ANY RANGE. RUGGED ABS 
CASES AND A COMPREHENSIVE 1-YEAR WARRANTY. 

The LMM-200 is a compact handheld multimeter with 
0.5% basic accuracy and 15 different ranges. ·It measures 
AC/DC voltage from 0.1 mV to SOOV, AC/DC current from 
0. 1 ~-tA to 2 Amps and resistance from 0.1 n to 2M.n. 200 
hour battery life. 

. The LMM-2001 is an identical instrument but with a 
0.1% basic accuracy. 

The LMM-1 00 is suitable for field or bench use. It has a 
basic accuracy of 0.1% and 25 different ranges. It · 
measures AC/DC voltage from 0.1 mV to 1 KV, AC/DC 
current from 0.1 ~-tA to 2 Amps and resistance from 0.1 n to 
20Mn. Battery life is over 2,000 hours. It also features a 
unique 'digital hold' f~cility and adjustable carrying handle. 

£ P&P VAT TOTA[ 
LMM-200 34.95 1.00 5.39 41.34 

LMM-2001 44.95 1.00 6.89 52.84 
LMM-100 69.95 1.50 10.72 82.17 

TEST LEADS 1.95 0.25 0.33 2.53 

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex. 

Please send me Data o 
LMM-100 £82.17 0 LMM-200 £41.34 o LMM-2001 £52.84 o TEST LEADS £2.53 o 

Name 

Address 
' I· 
I 

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex. 
Telephone No: Basildon (0268) 727383. 

Tel. No. 

I enclose cheque/P.O. value f 
~ WW- 042 FOR FURTHER DETAILS C ~ 

......, __ ---------- ... 
When 

components 
are small and 
space is tight 

use our 

MICRO 
SOLDERING 

T-7 is a 12-watt cont inuDus duty instrument STATIO 
for production line, lab or protoshop. Heating 
element in soldering tip puts heat right where needed. Accurate, 
stepless dialing, 175° to 910°F (79°-487°C). Work protected 
by so lid-state, line-isolating circuitry and grounded element. 
Two interchangeable, reshapeable tips, plus slip-on t ips 
for special needs. Ideal for soldering, rework, fine touch-up; 
working wax and plastic; heat-etching various materia ls. 

/11.-\~IEIUC.-\\' BEAUTY 

WW-077 FOR FURTHER DETAILS 

size. 

;IOX0-100 SERIES LOW 
_PROFILE CRYSTAL CLOCK 
OSCILLATORS 

• Hermetically 
sealed metal 
package 
e OIL 
compatible 

........ -..--~} e 20.70L X 
13.08W X 5.08H 
(mm) 

The frequency range 600 Hz to 30 MHz is 
covered by both CMOS (600 Hz - 8 MHz) 
and TTL (150KHz- 30 MHz) types having 
an overall tolerance of ±0·01% from 0 to 
+ 7ooc. For more stringent requirements 
±0·01% from -55 to +125°C is available. ' 

Many frequencies can be supplied from 
stock. 

INTERFACE QUARTZ DEVICES LTD 
29 Market Street, Crewkerne, Somerset TA18 7JU 
Crewkerne (0460) 74433 Telex 46283 inface g 

WW-078 FOR FURTIIER DETAILS 
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A.C. ADAPTOR (Battery Charger) 1 20 vac input, 
5.8 vdc. at 200 rnA output. USA type mains plug to 
3.5 mm jack plug. Brand new & boxed £1 .25 each . 
A.C, ADAPTOR (Battery charger) 11 7 vac input, 
4.5 vdc at 150 rnA output. USA type mains plug to 
2.5 mm jack plug. Brand new & boxed £1 .00 each . 
VARICAP TUNER HEADS, 4 button type, 22K 
res. with AFC switch & station idicator, Brand new 
£2 .00 each. 
SCREWS. Pack of nuts, bolts , washers, tags, self 
taps etc. Mixed BA & metric. Sold by weight . £2.00 
per Kilo. 
LOW VOLTAGE ELECTROLYTICS. Pack of 
mixed values & voltages . Approx. 150 items £1 .50. 
JAYBEAM STARBEAM UHF set top aerials . 
Brand new & boxed £2.00 each . 

RADIOTELEPHONE EQUIPMENT 
Pye Westminster W15AM high band & low band 
available. Sets complete and in good condition but 
are less speakers, mikes, cradles and L T leads . (sets 
only) £70.00 each . 
Pye Westminster W15AM mid band 6 channel 
similar to above (sets only) £45.00 each . 

Pye Westminster W15AMB (Boot Mount) low band 
complete with control gear and accessories, good 
condition £80 .00 each . 

Pye Westminster W30AM low band, sets only no · 
control gear , complete and in good condition . 
£45 .00 each . 
Pye Westminster W30AM mid band, sets only good 
condition. £35.00 each . 

Pye Base Station F27 Low & High band, few only at 
£75 .00 each . 

PHILLIPS 25" Monochrome Monitorr new condi
tion with service manual. £25 .00, carriage £2.00 . 
IC TEST CLIPS, clip over IC while still soldered to 
pcb or in socket . Gold plated pins, ideal for experi
menters or service engineers. 28 pin OIL £1. 75. 40 
pin OIL £2 .00. Or save by buying one of each for 
£3.50. 
IC AUDIO AMP. PCB. Output 2 wattsinto 3 ohm 
speaker. 12 volt DC supply. Size approx 
5Y2"X1Y2"X1" high, with integral heatsink, 
complete with circuits . £2.00 each. 
NICAD CHARGER CONVERTER PCB. (Low 
power inverter) . Size 4"X1%"x1" high. 12v de 

·supply. 60v de output through pot on pcb for 
charging portable battieres from mobile supply . 
Only needs one BFY50/ 51 I 52 or similar transistor 
which can be mounted direct on the pcb pins on the 
board fitted with a star type heatsink (not supplied) 
£2 .00 each . 
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MODERN TELEPHONES Type 746 with dials, 
colour cream. used but new condition. £8.00 each. 
ERSIN MULTICORE SOLDER 3 core solder 
wound on a plastic reel. 20 swg. Ally 60 I 40 tin 
lead. Available in 500 gm reels. £5.70 each . 
CHANNEL MASTER COLORA TOR aerial rotator 
Model 9502. Rotation spee<;J 1 rpm, gear ratio 
3200:1, 3 conductor wire for economy, pinpoint 
positioning to within one degree . Few only at 
£45.00. We also stock Jaybeam T.V. and Radio 
aerials . SAE for lists. 

Pye Base Station F30 AM Low & High band, with & 
without TIT Prices from £220.00 each. 
Pye Cambridge AM 1 OB (Boot Mount) low band, 
12.5 kHz, sets only, no control gear, good condi
tion, £20.00 each . 

10.7 MHz SSB XTAL fiLTERS (2 .4 kHz Band
width) Low imp. type. Carrier and unwanted side
band rejection min -40db (needs 10.69835 & 
10.70165 xtals for USB/LSB. not supplied) Size · 
approx 2" X 1" X 1" . £10 .00 each. 

Pye UHF Link U450L Base Station Tx £15.00 Rx 
£15.00 or £25 .00 for the two . Sold as seen . 

LOW PASS FILTERS (Low imp. type). 2-9 MHz, 
small metal encapsulation. Size 1Y2"X 3f.I"X%" . 
75p each . 

ISEP SLOTED HORiiONTAL RAIL available in 9 
ft . lengths . £4 00 each . 
WATCH STRAPS Black stainless steel 50p each . 
Black plastic 25p each. Watch spring bars 1 Op 
each . Discount for Quantity . 

Pye BC 14 Battery Charger for PF 1 (Pocketfone) 
batteries, will charge up to 12 Tx batteries & 12 Rx 
batteries at the same time . £15 .00 each 

BSR A UTOCHANGE RECORD PLAYER 
DECKS with cue device . 33-45-78 rpm for 7" 1 0" 
12" records. Fitted with SC12M Stereo Ceramic 
cartridge and styli . Brand new £12 .00 each . 
XTALS FOR TV SYNC GEN. 20 .25 kHz for 405 
line. B7G glass type . £2 .00 each . RADIOGRAM lid pumps £1.00 each, 2 for £1 . 50 . 

.RIBBON CABLE 19 way decimal coded, 4 metres 

Pye RTC Controller units, for remotely controlling a 
VHF or UHF fixed station radiotelephones over 
landlines . £35.00 each . 

for £1.25. . 
PY·E TELECOM Vagi aerials. 4 element, very 
rugged construction, 71 . 1 mHz (Ideal for four 
metres) . Brand new £10 .00 each. 

Pye PF 1 Pocketfones suitable for convertion to 
70cm, sets complete but less batteries, supplied 
with, service manual. £26.00. 

RED LEOs (Min . type) 5 for 70p. 
VIDICON SCAN COILS (Transistor type, but no 
data) complete with vidicon base £6.50 each . Brand 
new. 

DISGUIS.ED MOBILE AERIALS (dustbin lids) . 
Available in mid band & high band . Brand new 
£5 00 each. 

Pye PF2FMB Low band FM portable. complete and 
good condition but untested, few only at £65 .00 
each . 

UR41 ATTENUATOR CABLE, Nominal 72ohm, 
overall dia . approx. %", Att. per 100ft: 100 MHz 
218dB, 200 M Hz 31 6dB, 600 M Hz 449dB, 3000 
MHz 625dB . Ideal for Rx or Low power Tx fixed 
attenuators . Supplied with attenuation graph . 4 
metres for £1.00. 

BYX25-100 8r BYX2SR Rectifiers, 1 OOOv 20A 
mounted on finned heatsink. Ex-Equip. £1.25 each. 
BZY93C7S Diodes, 75v 20W Zener mounted on 
finned heatsink similar to above. Ex-Equip. 75p 
each . 

Pye PF2UB UHF portable, complete and good 
condition but untested, few only at £65.00 each . 

Pye Europa MF5U 3 channel UHF mobile good HIGH QUALITY RELAYS, 4 pole C/0, 3A con
tacts, 12V DC coil, 1 50 ohm . Size approx . 
1" x%" x 1 % ", with plastic covers . 80p each or 2 
for £1 .50. 

condition £90 .00 . · 

FERRANTI MICROSPOT CATHODE RAY 
TUBES Type 3H I 1010 Suitable for Photoyraphic 
Multi-Channel Recorder Systems. Fitted with a 
mounting collar and prism cemented to the face
plate, screen aluminised Phosphor P. The tubes are 
also fitted with mounting units type MU 1053 and 
deflection coil type SC48A. Few only at £55 .00 
each . 

Pye Reporter MF6AM High band mobile. very good 
condition £200 .00. 

Pye Olympic M·212 UHF mobile, ne~ condition, 
£185.00. 

OSMOR REED RELAY COILS (for reed relays up 
to Va" dia., not supplied) 12V, 500ohm coil, 2 for 
50p . 

Pye Voltage Converter MF24PU 24v plug-in con
verter for Europa range of sets, to provide for 1 2 volt 
floating ground from 24 volt supply. £15.00. 

RIGHT ANGLED UHF SERIES ADAPTORS, 
PL259 to S0239 £1 .00 each . 
BACK-TO-BACK S0239 SOCKETS, £1 .00 each . 

SEMICONDUCTORS 
BFY50 Transistors 4 for 60p. 
BSX20 (VHF osc/mult) 3 for 50p. 
BC 1 08 (metal can) 4 for 50p. 

PBC 1 08 (plastic BC 1 08) 5 for SOp. 
BF152 (UHF amp/mixer/ 3 for 
50p. 

BC 1 09 (metal can) 4 for 50p. 
2N3819 fet. 3 for 60p. 
BC158 PNP Silicon-4 for 50p. 
741 CG Op Amps 4 for £1.00. 

BC148 NPN Silicon 4 for 50p. 
BAY31 Signal Diode 10 for 35p. 
SCR400V at 3A stud type, 2 for 
£1.00. 

TIP 2955 Silicon PNP 2 for £l.SO. 
LM309K 5v Regulator £1.00. 
BCY7 2 Transistors 4 for SOp. 

1N4148 (1N914) diodes 10 for 
25p. 
LM340/ 12 12v Regulator £1.00. 

BC 107 (metal can) 4 for 50p. 
VALVES 
EZ81 new 50p. QQZ06-40 ex:equip . £10.00. 
ECC81 new SOp. QQV03-20A ex-equip . £5.00. 
ECC83 new SOp. QQV03-1 0 ex-equip. £1.20. 
E 180F new £3.00. QQV02-6 ex-equip. £2.00. 
85A2 new 80p. 6BH6 ex-equip. 60. 
Large Stocks of Quartz Crystals for R.T . equipment HC6U, HC18, HC25 . £2.00 
each . Ring your requirements or SAE for lists . 
PYE WESTMINSTER PCBs ALL BRAND NEW 
TX AUDIO PCB AT268838 Order code WSO 
MULTI-CHANNEL OSC. PCB FOR AM & FM 

AT26812 I 8 10 channel Low band 
AT26811 I 10 & I 2 6 channel High band 

RX MULTIPLIER PCB FOR AM & FM 
AT26808 Low band I 24 
AT26808/23 30MHzband 

FM TX MOD DRIVER PCB 

Order code WS 1 
Order code WS2 

Order code WS3 
Order code WS4 

£8.00 

£10.00 
£7.00 

£7.00 
£5.00 ' 

AT26826/68 B band (will tune High band) Order code WS5 £15.00 
PA BOARDS WITH ALL TRANSISTORS AND HEATSINKS /screen covers not 

supplied) 
AT 1 0784 I 1 0 P band (will tune Low band) Order code WS7 £18.00 
Low band pcb only, complete except for transistors and heatsink (for spares 

only) Order code WS8 £1.50 
AM 10.7MHziFPCBWITHXTALFILTER 

AT26805/10 25kHz spacing 
AT26805/11 50kHzspacing 

AM TX MULTIPLIER/DRIVER PCB 

Order code WS9 
Order code WS 1 0 

£15.00 
£10.00 

AT268381 13 B band (will tune high band) Order code WS11 £10.00 
AT26838/14Lowband OrdercodeWS12 £10.00 

TX FILTER W15AM 
AT10787/21 
AT10787/23 
AT1 0787 I 30 

Order code WS 1 3 
Order code WS 14 
Order code WS 1 5 

B. BAMBER 
ELECTRONICS 

DEPT. W.W., 5 STATION ROAD, 
LITTLEPORT, CAMBS CB61QE 

Tel: ELY (0353) 860185 

£4.00 
£4.00 
£4.00 

A selection of items below from our 1 980 catalogue, the products we stock are 
by Eagle, Weller, Draper, Spiralux, Knipex. Servisol. Barnard 's & Babani , ' 
Newnes, Jaybeam, Vero. and others . If you send us £1 .35 you will receive the 
catalogue plus five bi-monthly shortform catalogues to keep you up to date Vl(ith 
prices and special offers. A free pack of Blob Board comes with this month's 
issue . 
EAGLE MA780T Electric fully automatic 6 section retractable car aerial with 
built-in voltage sensor . Remote drive system makes fitting easier. Aerial length , 
1 ,OOOmm, below wing 220mm, lead length 9,000mm , flexible drive link 
700mm . Price £16 .95 plus VAT. 
EAGLE DD7 Paging microphone, impedance 600 ohm or 50 K ohms, 
sensitivity 2.25mV at 50 K ohms, frequency response 300-9000 Hz. desk or 
wall mounted . £14 .85 plus VAT. 
EAGLE MUL TIMETER EM 50 50,000 opv . DC volts : 0-1 200 volts , AC volts : 
0--1200 volts, DC current 0-6A, Resistance 0-10 megohms. Price £19 .95 plus 
VAT . 
DRAPER super-chrome 1.4" square drive socket sets. 38 piece, 9 AF hexagon 
sockets, 3 AF bi-square sockets, 11 M M hexagon sockets, 9 BA hexagon 
sockets, and 6 accessories. Price £1 2 . 7 5 plus VAT. 
SPIRALUX metric nut spinner sets, contains 8 nut spinners 4, 4. 5, 5, 5. 5, 6, 7, 
8, 9, 1 Omm. Packaged in a plastic wallet with cellulose ecetate handle . Price 
£7 .53 plus VAT. 
WELLER TCP3 IRONS 24 volt series, 3 wire power units. for applications 
requiring earthed tip. TCP3 irons £13 .84, PU3D power units £2412 pi\.IS VAT . 
WELLER instant heat guns Model No. 81 ODD £13 .21 each plus. VAT. 
WELLER cordless soldering irons Model No . WC1 00 £25 .47 plus VAT. . . 
JAYBEAM "STEREO BEAM" VHF I FM antennas Model SMB2. folded dipole 
and reflector with universal clamp. £8 .00 each . Full range of Jaybeam aerials 
and accessories available . (See 1980 Catalogue). 
ECA TVT78/78 semiconductor equivalent and data books. Data covering 
12,000 transistors and more than 60,000 equivalents . 2 volumes for £6.00 
Zero VAT . . 
ORVX DE-SOLDER TOOLS model SR3A, desoldering pump with built-in 
safety guard . Price £6 .50 plus VAT. ---- --------------AUCTION NOTICE 
As from Sat. 3rd February 1 980 we will hold weekly auctions on Saturday 
mornings of Radio & Electronic components & equipment, you bring and buy. 
Entries will be accepted on morning of sale from 8 am . The Sale will start at 10 
am . So come along and bring something with you to sell. Light refreshments will 
be available . 

Callers welcome by appointment · 
S.A.E . for all enquries 

TERMS OF BUSINESS : CASH WITH ORDER 

Carriage: 
Packing and carriage charges for orders of under 

£5 .00 nett invoice value- 75p . 
Orders exceeding £5 .00 but less than £20.00 

invoice value- 50p. 
Over £20 .00 carriage paiCJ . 

VAT at 15% must be added to the total of all orders . 

WW - 032 FOR FURTHER DETAILS 
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ELF II THE TRIED AND TESTED 
MICROCOMPUTER 

SYSTEM 
THAT EXPANDS 

TO MEET 
YOUR NEEDS 

Computer Kit 

STARTS AT 
ELF II 
BOARD WITH VIDEO OUTPUT - £59.95 

· FEATURINGTHE RCA COSMAC 1802 cpu + VAT 
STOP reading about computers and get your "hands on" an ELF 11 and T p· • 
short course. ELF II demonstrates all the 91 commands which an RCA ~~~2 rtman s 
execute, and the short course speedily instructs you how to use them. can 

E~F ll's VIDEO OUTPUT ~akes it unique among computers selling at such a modest 

epdnucce.tThe elxpanded ELF I Irs perfect for engineers, business, industry scientific and 
a rona purposes. ' 

ELF II EXPANSION KITS 
*Power Supply for ElF II 
*ELF II Deluxe Steel Cabinet (IBM Blue) 
*Giant Board Kit System/Monitor, Interface 
to cassette, flS232, TTY, Etc. 

*4K Static flAM board kits (requires 
expansion power supply) 

*Expansion power supply (requ ired when 
adding 4K flAMs} 

• ASCII Keyboard Kits 96 printable characters etc 
*ASCII Dllux steel cab (IBM Blue) ' . 
*Kings prototype board (build your own circuits) 
*86 pin Gold plated connectors each 
*ELF light pen writes/draws o~ TV screens 
*Video display board 32/64 characters by 16 lines on 

TV /monitor screens 
*ELF II Tiny basic on cassette 
Elf-BUG Monitor, powerful systems mo ni tor/editor 

*T.Pitmans short course in programming manual (nil VAT) 
*T.Pitmans short course on Tiny Basic manual (nil VAT) 
*RCA 1802 users manual (nil VAT) 
*On cassette,Text Editor, Assembler, Disassembler (each) 

Ex VAT 

£5.00 
£19.75 

£25.50 

£57.50 

£19.00 
£39.95 
£12.75 
£11 .00 

£3.75 
£6.00 

£61.50 
£9.75 
£9.75 
£3.00 
£3.00 
£3.00 

£12.75 

ELF II BOARD 
SPECIFICATION 
*RCA 1802 8-bit 
microprocessor with 256 
byte RAM expandable to 
64K bytes 
*flCA 1861 video IC to 
display program on TV 
screen via the R F Modulator 
Single Board with 
Professional hex keyboard -
fully decoded to eliminate 
the waste of memory for 
keyboard decoding circuits 
load, run and memory 
protect switches 
16 flegisters 
Interrupt. DMA and ALU 
Stable crystal clock 
Built in power regu lator 
5 slot plug in expansion bus 
(less connectors) 

BREAKTHROUGH 
of the first 1802 FULL BASIC We proudly annou~ce the. release 
MA , wrth a hardware floatrng pornt RPN 

TH PACKAGE(requires 8k RAM). Also avai lable for RCA VIP 
and other 1802 systems Board inc ludes area for a ROM version . 

Video 100 12'' Professional Monitor 
Ideal for home, personal and business computer systems 

12" diagonal video monitor 
Composite video input 
Compatible with many computer systems 
Solid-state circu itry for a stable & sharp 
prcture 
Video bandwidth - 12M Hz + 3D B 
Input impedance - 75 Ohms 
Resolution- 650 Lines Minimum in Central 
80% of CRT; 550 Lines Minimum beyond 
central 80%. 

Only £79 +VAT 

THE ATARI VIDEO COMPUTER 
SYSTEM £138 + VAT 

Atari's Video Computer System now offers more 
~han 1300 different game variations and options 
rn twenty great Game Program TM cartr idges! 

Cartridges now available All at £13.90 each + VAT 

Bas ic Maths, Airsea Batt(e, Black Jack, Breakout, 
Surround, Spacewar, Video Olympics Outlaw 
Basketball , Hunt & Score *, Space Wa:. Sky Di~er, 
A1r Sea Battle Codebreaktn*, Miniature Golf 

~xtra Paddle Contro llers - £14.90 + VAT 
Keyboard Controllers-£1 6 .. 90 +VAT 

UHF MODULATORS 6Mhz £2.75 +VAT 

NEWSOFT GAMES FOR ELF II. 4 for £5 

RACAL AP12, C12 TAPES: 10 for £4 50 
+VAT. • 

WIRELESS WORLD. MARCH 1980 

Explorer /85 
Professional Computer Kit 

FEATURES INTEL 8085 cpu 

AT 

with 
Microsoft BASIC 

on Cassette 
OR 

£295+VAT 

with 
FLEXIBILITY: Real flexibility at LAST Micr_osoft BASIC 
The EXPLORER/85 features the Intel 8085 cpu 10 ROM 

100% compatible with all 8080A and 8085 software. Runs at 3M Hz 

~~~~RB~ard (Level A) with 2 S·100 pads expandable to 6 (Level c). 
. 2K Monitor ROM 

4K WORKSPACE/USER RAM 
1 K Video RAM . 

BK Microsoft BASIC in ROM or Cassette 
INTERFACES , 

WITH 
ONBOARD S-100 
EXPANSION 

STANDALONE FULL AS.C11 Key~oard Terminal, 32/64 characters per .· 
R_S-232/20Ma Loop. 4, 8brt: 1, 6 brt 1/0 ports, programmable 14 bit 
bmary counter/timer. Direct interface for any S-1 00 Board. 
FULL Buffering decoding for S-100 Bus pads, wait state generator for 
~low r:nemory. Each stage has separate 5v l.A. regulator for improved 
1solat1o~ and freedom from cross talk. P.$.U. requirements: 8v, 6.3v AC. 
Runs wrth North Star controller and Floppies/CPM. EXPLORE R/85 is 

exp_andable to meet your own requirements with easy to obtain S-100 
perrpheral~ . EXPLORER/85 can be purchased in individual levels, kit 
form or wrred and tested OR as a package deal as above. · 

16k Dynamic RAM Kit 
Expan~abf€ to 64k o_n one -~-1p0 board in 16k increments, desig;~d for 
~~k wart stat_e operatron utilrzmg the most advanced RAM controller. 

RAM Kit ................................. .. .- .... ..•................... £139 + ·VAT 
16k RAM Expansion Kit-(to expand the above up to 64k 

in 16k increments) ............................................. £89.95 + VAT 

NEWTRONICS KEYBOARD 
TERMINAL 

Kit £114.20 
+VAT 

assembled 
and tested £144.20 + VAT 

Optional Extra .. · · .· 

Video Monitor £79 + VAT . 

The Newtronics _Keyboard T,erminal is a low-cos-t stand alone Video Terminal 
that .operates. qlolretly and maintenance free_. It will allow you to display on a 
monrtor 161rnes of 64 characters or 161ines of 32 characters on a modified 
TV (RF Modulator requ ired) , 

The .characters can be any of the 96 ASC II alphanumerics and any of the 32 
specral characters, rn addrtron to upper/lower case capability, it has scroll-up 
features and full X-Y cursor control. All that is required from your micro
computer rs 300 baud RS232·C or 20ma loop serial data plus a power source 
of 8v DC and 6 .3v AC. The steel cabinet is finished in IBM Blue-Black. 

SEND SAE FOR COMPREHENSIVE BROCHURE 

Please add VAT to all prices (except manuals), P&P £2. Please make cheques 
and postal orders payable to NEWTRONICS or phone your order quoting 
BARCLAYCARD, ACCESS number. 

We are now open ~or demonstrations and Sales, Monday-Saturday, 9.30 a.m.-
6.30 p.m. Near Hrghgate Underground, on main A 1 into London. 

flfiUJiriHii[)~ 
255 ARCHWAY ROAD, LONDON N. 6 

TEL~ 01-348 3325 

WIRELESS WORLD, MARCH 1980 

....-.... -MORE SPEC. FOR YOUR MONEY_._ ..... 

TYPE 631 fiLTER OSCILLATOR 
£112 & 2.50 carriage, ins. etc. 

COVERS THE RANGE 0.1Hz to 100KHz 

MODES-

ACCEPT 0 from less than 1 to over 300 

REJECT 90 dB notch 

HI and LO PASS 12 dB per octave 

OSCILLATE Sinewave and squarewave 

· TYPE 631 LF - £118.13 & 2.50 carriage, ins . etc. 

low frequency version 0.01Hz to 10KHz 

OMB ELECTRONICS. RIVERSIDE. EYNSFORO. KENT OA4 OAE 

Tel. Farningham (03221 863567 

Prices , which are CWO and . ex-VAT. are correct at the time of going 

to press and are subject to change without notice. 

..... __ FROM OMB ELECTRONICS--~ 
WW- 037 F_OR FURTHER DETAILS 

post free 

NEW 
High 0 utput Moving Coil 
Cartridge MC-3L 
£49.45 No st.ep-up required . 
Super-polished special line 
contact nude diamond stylus 
- the perfect tip 

T24 Universal MC Transformer, the quietest best 
step-up available £49.45 post free 

FjEVIEWED BY REG WILLIAMSON SEPTEMBER 'HI-FI FOR 
PLEASURE' and GEOFF GILES DECEMBER 'PRACTICAL HI-FI' 

Alignment Protractor Mk II 
lmp·rove your stereo image with our 
world famous protractor. Enables 
correct setting up of all pick-up 
assemblies & measures tracking 
accuracy over entire disc surface with 
Stevenson zero error points for 
minimum distortion . £3.45 Post Free 
Devised by Percy Wilson M.A. 
Original 'Hi-Fi News' Review available 

All items available direct or from selected dealers 

MAYWARE LTD (Dept WW3) 
P.O. Box 58, Edgware, Middlesex HAS 9UH 

Telephone: 01-958 9421 

WW - 069 FOR FURTHER DETAILS 

.S.INE WAVE INVERTERS: 120 to 1000 VA 
-NOW. USING WAVEFORM SYNTHESIS-

DESIGNED FOR FIXED, MOBILE OR 
MARINE USE AND STANDBY A.C. POWER 
FOR DATA PROCESSING, COMMUNICA
TIONS, LABORATORY AND MANY OTHER 
APPLICATIONS. 

A. C. Output: 220-240V or 1 1 0- 1 20V, 50 Hz 
or 60Hz · 

D. C. Input: 12 VOLTS or 24 VOLTS 

Waveform synthesis, with pulse width modulation to regulate the output voltage, has been used in high power inverters for'some 
time. 

Now, for the first time, CARACAL have developed th.is technology to produce a complete range of high quality sine wave inverters 
from 120 VA to 1000 VA AT COMPETITIVE, VALUE-FOR-MONEY PRICES. 

The result is a very low distortion output waveform which is very stable. both in voltage and frequency, over all load and battery 
voltage conditions. 

And that is not all- replacing obsolescent tunedtransformers has resulted in lighter weight and high efficiency on both part and full 
loads, with low standby current drain . · · / · · 

-:-PHONE OR WRITE FOR FULL DETA/LS-

.CARACAL ENGINEERING 
42-44 SHORTMEAD STREET, BIGGLESWADE, BEDS. TEL. 0767-81361 
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ONiC'SOlJND AUDIO 
248-256 TOTIENHAM COURT ROAD LONDON W1 TEL: 01-637 1908 

~!!Si 
CABI! SYSTEMS 

CASE SYSTEMS ''CLASSIC'' RANGE OF CASES 

All cases designed and manufactured by Case Systems 

Although the cases are designed as a low-cost case, they are well finished and truly look expensi~e. This effect is enhanced by the proportion 
of anodosed alummoum ,. to shony bl~ck leather textured top and bottom plates. Such features as these panels slotting into the front and rear 
extrusoons and onto moiled grooves on the sode plates, keepong them completely flat, increases the impression of a costly case. 

.~ 
A 

'( c '-
j..-

,, ··-!· · ' 

All prices plus 
V.A.T. 15% 

Case 
Type 

A 
B 
c 
0 
E 
F 
G 
H 
j 

A B c 
8 .50" 5" 2. 50" 
12" 5" 2 . 50" 
17" 5" 2 . 50" 
8 . 50" 9" 3. 50" 
12" 9" 3. 50" 
17" 9" 3. 50" 
8.50" 9" 5 . 25" 
12" 9" 5.25" 
17" 9" 5 . 2 5" 

Price 

£8.00 
£9.50 

£11 75 
£10 50 
£11 . 7 5 Case 

£1 2 50 Type A B c 0 Price 
£1 3 50 101 3 . 50" 9 . 2 5" 11 . 2 5" 9" £13 .45 
£14.20 102 3 . 50" 12" 11 . 2 5" 9" E 14 .85 
£14 90 103 3 . 50" 17" 11 . 2 5" 9" £15.50 

All Case System cases are available woth Ooscounts 5 off-1 0%, 1 0-12%,' 25.- 1 5%, 50- 20% , 100-25%. Pnces onclude p & 
Terms c.w.o. S.A.E. for detaols: 20 HUNT LANE. CHADDERTON. LANCASHIRE. ENGLAND TEL: 061-652 1580 . p. U.K. 

Full range a':'ailable to replace 1. 5 volt dry cells and 9 voit PP type 

batt~nes, SAE for l1sts and prices. £1.25 for booklet. "Nickel 
Cad1um Power," plus catalogue . 

" Write or call at: 

SANDWELL PLANT LTD. 
2 Union Drive, Boldmere 

Sutton Coldfield, West Midlands 021-354 9764 
See full range at TLC, 3·2 Craven street, Charing Cross, London· 

WC2. 

WW-070 FOR FURTHER DETAILS 
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Sonic Sound, the premier home 

entertainment store have now added 
yet another big name in the field of 

sound equipment to further enhance 
their prestige in London 's centre of 
the audio/visual and Hi-Fifield in 
Tottenham Court Road . 
· Eddystone, at the top of the tree 

since short wave began, have now 

appointed Sonic Sound Audio as sole 
retai I distributors in the United Kingdom . 

Anyone even contemplating 
purchasing short wave equipment be 

they looking for the best possible 

available for their Embassy, press 

department 'or home use, should visit 
or contact Sonic where they will be 

able to view and listen to the most 
comprehensive range of the latest 

short wave equipment on the market 
today 

Listen and choose in comfort at 
Britain 's most up-to-date air 

conditioned sound demonstration 
studios. Full ranges of Hi-Fi, Video 

equipment, In-car and portables, etc., 
from all leading manufacturers; B & 0. 
Sanyo, Sony, Hitachi , 

Pioneer. JVC. 

HEAT SINK BOX 
This is ~n all alloy extrusion ribbed for heat 
~:~~j~~~~: . Anodised natural satin. Front size 

EALLY .. RELIABLE I 
CIRCUIT TRANSISTOR TESTER 

THAT WORKS! 
Previous Teaters have been too easily luollll 11y low ahvlt 
inpedances re~Hing in false al1rm1 on perf"ll) aound 
transistors. OISI~J!IId for last Ill-CIRCUIT testing tile RIW 
DATONG IIATEST 2 Ieala tranaillora. ma SCRs 11d Triac& 
even wllen sbunled by resiators 11 low 11 20 ohms! 
Aldom~c II'N/PNP in•icatlen. laolprollf t~rte-UD display. 
lllld IIIII!Ue tut probes allow a very big~ rate olteatiag even 
by unakiUed . u~er:s. Vary competitive price includes probes 
and lhe DATEST 2 is available from stock. Full dala a~aet free 

on ruqu~. ONL Y£45 COMPLETE + 15% VAT. 
TotJI Prict £51.751nc. VAT & P&P. 

:) 
DATONG EL. ECTRONICS LIMitED 
Spenc:e Mills. Mill Lane. Bramley 
Leed8 LS13 3HE 
T~ephone:Pudsey(0532)552461 

WW- 022 FOR FtiRTHER DETMLS 
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·c:oM~UKIT UK101 EUROPE'S FASTEST SELLING 
ONE BOARD COMPUTER 

Simple Soldering due to clea; and concise 
instructions compiled by 

Dr. A.A. Berk, SSe . PhD . 

* 6502 based system - pest value for money on the market . . · 
* Powerful SK Basic - Fastest around * Full Qwerty Keyboard * 4K · 

RAM Expandable to SK on board. * Power supply and RF Modulator on 
board. * No Extras needed - Plug-in and go. * Kansas City Tape · 

Interface on board . * Free Sampler Tape including powerful Dissassembler 
and . Monitor with each Kit. * If you want to learn about Micros, but 

didn't know which machine to buy then this is the machine for you. 

Build, ~nderstand and Program 
your own Computer for_j 

only a smal l outlay. 

KIT ONLY £199 + VAT 
NO EXTRAS NEEDED 

AVAILABLE READY 

.• ASSEMBLED & TESTED 

READY TO GO FOR £249 +VAT 

Specially designed case for Compukit in orange/black. 
With room for accessories . £29.50 + VAT 

6502 Assembler/Editor for Compukit £14·9p ·vAT 

The Compuklt UK101 comes in kit form with all the parts necessary to be up and working, s~pplied . No extras are 
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you 

wish to work in the machine cod~ of the 6502 then just press the M key and the machine will be ready to execute your 
commands and programs. By pressing. the C key the world of Basic is open to you . 

Th.is machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great 
fun to use. 
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Because of the enor,mous volume of users of this kit we are able to offer a new reduced price of £189 + VAT 

~~----------------~----------------------------~----------~------~--~----------------~------~· 

C 12 Computer Grade Cassettes 10 for £4.00 

Super Multi-rail P.S .U .. +5-5+ 12v £29.50 

Nascom I with Nas-sys Special Price 

'Kit J Limited quantities £125.00 
Assembled £140.00 

ETI Breakout Game - Chip and PCB £9.90 

S 100 Expansion Motherboard for 

Nascom I £39.00 

Anadex Prin ter Paper - 2000 sheets £25.00 

Floppy D isks 5 Y4" Hard & Soft 

Sectored £3.50 

Floppy Disk Library Case 5 Y4" £3.50 

Lexicon Language Translator £125.00 

Modules for Lexicon £29.00. 

Eprom Boards £63.00 

8K S tatic Ram Boa rds S100 £110.00 

Grandstand Video Game £59.00 

Cartr idges for Grandstand £11.99 

George Risk Ascii Keyboard £39.00 

Cartridges for Atari 

- Full Range in Stock £13.90 

Interface PET IEEE 

Not decoded 

Decoded 

Centron ics Paralle l 

£49.00 

Interface to Centronics parallel for 

TRS80 

Verocases for Nascom 1 & 2 etc . 

Keyboard Cases 

£n.oo 

£75.00 

£22.50 

Electric Pencil for TR S80 . ~------------------------------~ 

MicroproceAors ZBOA. B bit CPU. This will run at 4MHz 
but is selectable between 1/ 2/ 4 MHz . This CPU has now 
been generally accepted as 'the most powerful , B bit pro
cessor on the market. 
INTERFACE 
Keyboard New expanded 57 key Licon solid state 
keyboard especially built for Nascom. Uses standard 
Nascom , monitor controlled, decoding . 
T.V. The lv peak to peak video signal can drive a monitor 
directly and is also fed to the on-board modulator to drive 
the domestic T.V. 
1.0. On-board UART llnt.64021 which provides serial 
handling for the on-board cassette interface or the 
RS232 /20mA teletype Interface 
The cassette interface is Kansas City standard at either 300 
or 1200 baud . Thos is a lonk optoon on the NASCOM -2. 
The RS232 and 20mA loop connector wi ll interface directly 
into any standard teletype. 
The input and output sodes of the UART are independently 
switchable between any of the optoons -
i.e. it is possible to house input on the cassette and output 
on the printer . 
PIO There is also a totally uncommitted Paral lel 1/0 
IMK3881 1 giving 16, programmable, 1/0 lines. These are 
addressable as 2 x 8 bit ports with complete handshake 
controls . 
Documentation Full constructoon artocle is provided for 
those who buy a kit and an exten~ive software manual is pro
vided for the monitor and Basic . 
Baste The Nascom 2 contains a ful l 8K Microsoft Basi.: in 
one ROM ch ip with additional features like DEEK, DOKE, 

SET , RESET for simple programmong. 
With free 16K RAM board . · 

Only £295 · VAT 
ExpandyourTRSBOby ..t_ · 
32K . . tt...'l-V' 
32K Memory on board . OJ 
Centronocs pa ra llel port 
Dosk cont roller card. Real 
tome clock. Req uores Level 
II Basoc. ln 1erlace for 2 
cassel te decks . com pl ele 

e wolh power supply 

The PEDIGREE PETS 
Very popular for home & bus1ness use. 8K Microsoft .Bas1c 1n 
ROM. BK Pet 32K & 16K with new,omproved keyboard . 

All w oth green screen 
Extra cassette deck £55 Full range ol software available . 

11ideoiDD 
12" BLACK Et WHITE 
LOW COST VIDEO 

MONITOR 

RAP £79 

only £69 ~ vA~ 
8 Ideal for home, personal and business computer systems 
• 12" diagonal video monitor • Composite video input 
• Composite video input • Compatible with many com
puter systems • Solid-state circuitry for a stable Et sharp 
picture • Video bandwidth- 12MHz + ·3DB •· Input im
pedance -75 Ohms 8 Resolution - 650 lines Minimum In 
Central 80% of CRT; 550 Lines Minimum beyond central 

• 80%. 

Fully converted to UK T.V . Standard. Comes compiRte wo th 
easy to fol low manuals .UK Power Supply · Cassette Leads 
- Sample tapes . Specoal box 10 eroable you )O plug onto your 

own TV . Recommended for tors i tome · buyers . Just plug 1!'1 
• and yo Full Ran'ge of Software Available • 

• Please add VAT to all prices - Delivery at cost, will be advised at time of purchase . .Please make 

cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 

BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. 

CREDIT FACILITIES ARRANGED- send SAE. for application form. 

14 Station Road, New Barnet, Hertfordshire, ENS 1QW Telex: 298755 TELCOM G 
Telephone: 01·441 2922 (Sales) 01·449 6596 
OPEN ·10 am. 7 pm- Monday to Saturday I COIPI!I'Miiiul~. --

"Europes Largest Discount Close t~ New Barnet BR Station - Moorgate Line. . 3•11\ #•1(1 .... 1 

. • L_P_e_rs_o_n_a_l _c_om_p_u_te_r_s_t_o_re_" __ ·:_*_N_o_w __ •n_I_R_E_L_A_N_D_a_t_: _s_o_M...::·_?::_r_lb_o_r_ou_g_h_S_t._, _o_u_b_lln_..:._·1_. _T_e_l: _o_u_b_ll_n_7_4_99_3_3 __ (:...P __ a_rt_o_f_th_e_c_o_m_;_ps_h_o.:...p_L_t_d._G_r_o_u_Pl ______ _J • 

WW- 085 FOR FURTHER DETAILS 
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LARSHOL T ELECTRONICS 
DK 4622 HAVDRUP- DENMARK 

-0.1 % DISTORTION 
WIDE BANDWIDTH 
PROTECTED 0/P TRANSISTORS 

. FULL LOAD LINE PROTECTION 
. NO EXTERNAL COMPONENTS 
ONLY FIVE PINS TO CONNECT 

Ex-stock 
from: 

W IRELESS WORLD , MARCH 1980 

I ,U,rsltolf Eij 
MODULE KITS 

For the qua.lit y conscious constructor 
VHF-FM SIGNALMASTER Mark 8 (on top) 

2 x 30 W rms AUDIO MASTER (below) 
_: if you requi re immaculate electronics in a professional ly designed 

system . 
-complex parts pre-bui lt and al igned . 
- full service backup in the U .K. 

LARSHOLT has the answer. 
Prices: 
Signalmaster 
Audio master 

. . . . . . . . . . . . . . £86 g5 + £13 .04 VAT 
.. £7 g .o o + £11 .85 VAT 

Write 01' telephone ftw f1ee brochu1e which gives full technical 
details f01 this and othe1 LB1sholt products. 

AMBIT INTERNATION-AL 
200 NORTH SERVICE ROAD 

BRENTWOOD, ESSEX CM144SG 
Tel. (0277) 230909 

O.E.I'l. PLRTE 
PObJER Rl'lPLIFIERS 

MADE IN ENGLAND 
I.L:P. offerfor prompt deli ve~y, a range of O.E.M . Plate Power Amplifiers in three useful output · ratmgs. These u~1ts are typ1ca l_ of I.L.P. design an d manufacture - encapsulated circu itry , rugged construction , JUSt f1ve pm connections, t rouble-f ree mountin g , no output ca pacitOf or other external components to be added, and operation from sp lit line power source PRICES ARE KEENLY COMPETITIVE, QUALITY AND MANUFACTURE OF THE HIGHEST POSSIBLE STANDARDS. Modules can also be manufactured to cus tomer 's own des ign . 

UNIT 100 250 500 PRICE 1000 2500 5000 
FOR + + + + + + 
HY 120P 
60Wrms £10.30 £9.37 £8.51 £7.74 £7.04 £6.40 80 

HY 200P 
120Wrms £13.18 £11.98 £10.89 £9.90 £9.00 £8.18 80 

@ INDUSTRIAL Si,~- ~~ 1~g: ,. HY200P m ~ ~~ ~ ~~:::::: 
HY 400P 

£19.26 240Wrms £17.51 £15.92 £14.47 £13.16 £1L96 
40 

A divisior. of I.L.P. ELECTRONICS LTD., GRAHAM BELL .HOUSE, ROPER CLOSE, CANTERBURY, KENT, CT2 7EP (0227)54778: Telex 965780 

,, (• . ~· ,, '·o·-' ":~o, : 
, • -. ~ <. .. 

()'"'~: .... o,. 
• r 

···· ··-··___..; 

WW - 067 FOR FURTHER DETAILS 

JES AUDIO INST_RUMENTATION 
Illustrat ed the Si453 Audio Oscillator 
SPECIAL FEATURES: 
*very low d istort ion conte nt-less than 0 .03% 
* an output conformi ng to RIM recording characteristic 
* battery operat ion for no 'ripp le or hum loop 
* squ are w ave out put of fa st rise t ime 

£78.00 
also available 

·. Si451Milfi"voltmeter Si452_Distortion Measuring Unit * 20 r~nges also w ith va ria ble control permitting easy reading of * low cost d1stort1on measurement dow n to 0 01% w 1th comprehen-relatave frequency response . · £18.00 s1 ve facil1 t1 eS mcludmg L F cu t swttch, etc £63.00 
ALL PRICES PLUS VAT 

J. E. SUGDEN & CO. LTD., CARR STREI:T, CLECKHEATON. W. YORKS. 8019 SLA. Tel. 0274-872So1 
WW - 048 FOR FURTHER DETAILS 

WIRELESS WORLD , MARCH 1980 3 5 

"HOW CAN I· BE SURE OF 
BUYING THE RIGHT VIDEO?" 
It's easy to make mistakes when buying video equipment. 

Buy the cheapest and you may soon find that it can't 
meet the varying needs of all the people (i n marketing, . 
management, training and security, for example) who will 
want to use it · 

Buy the most expensive and you could literally waste 
thousands on features never used. 

Forget compatibility and the future and you could 
find yourself spending more money on extra equipment 
-or discarding equipment you've just bought 

WIDE CHOICE. GOOD ADVICE. 
Through our network of Video Centres, we at 

Bell & Howell distribute one of the largest video ranges 
in the U.K. This means that we can offer well-founded 
advice about the many options and thus help you avoid 
investing in mistakes. So talk to us before buying video. 
Ask us "What's right for me?" 

We answer that question by first helping you to define 
how you're going to use a video system. 

We pose the questions buyers often fo rget to ask (and 
sellers sometimes ignore). Who will use .it? When? 
And where? Is colour necessary? Do you want to edit 
your own programmes? Will you use tapes 

from libraries or other companies? Will you want a lot 
of dupl icate tapes? 

From your answers we can build up a video package , 
to meet your exact needs. It could be a simple · 
monochrome camera with 9 VHS video recorder. 
Or a soph isticated three-tube colour camera with 
portable recorder, monitor and electronic editing suite. 
Whatever it is, we make this promise. 

If you don't need something, we'll tell you so. lfyou do 
need it, we can supply it- all the waY. to a total video 
system wh ich, because it has been tailored to your 
ind ividual needs, will be right for you . 

AND SUPERSHIELD. 
No matter what you buy from the Bell & Howell video 

range, our unique Supershield warranty will guarantee 
you free adjustments, repairs or replacements (except 

·for tapes and tubes) for two years after purchase. And 
if the job can't be done on the spot, we'll provide 
transport to and from a 5Qecially equipped Supershield 
video workshop. 

Li ke our practica l advice, that's al'so free. Because we 
bel ieve Service starts before a sale and continues 
long, long after. 

Let Bell & Howell show youth~ answer. 
------ - ------ --- ----To Pieter Glas, Bell & Howell A-V Ltd., Freepost, Wembley, Midd lesex HAO lBR. 
I'd like to discuss video with Bell & Howell. · 
Name 
Organisation 
Address 

WW3 

JVC CAMERAS. JVC RECORDERS. JVC STUDIO EQUIPMEN T. JVC MONITORS. ELECTROHOME MONITORS FUJI VIDEO TAPES 

WW- 126 FOR FURTHER DETAILS 
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, 
•• Read all about home entertainment ideas forthe 

nineteen-eighties in the new Hi Fi Yearbook and 
Home Entertainment. Still the leading reference book on 

Hi Fi it's now bigger and better than ever, with over 550 
pages and new sections covering other types of home 

entertainment equipment: radios, electronic organs, colour 
TVs, video recor.ders and electronic TV games. There are 

specifications, prices and illustrations for the equipment covered, as 
well as informative articles written by experts .. .. Plus directories of 

manufacturers, suppliers and dealers. 
Hi Fi Year Book and Home Entertainment 1980 available at l~ding 
newsagents and bookshops from November 1st.. Price £3.75. 
If in difficulty order direct from the 
publishers @ fA.25 inclusive. 

~--------------~-1 To: General Sales Manager, Room CP34, ORDER FOAM 1 
1 l IPC Business Press Ltd ., Dorset House, I 

Stamford Street, London SE1 9LU ; 

. 1 Please send me .... .......... copy /copies of ~i Fi Year Book and Home 
Entertainment 1980@ fA.25 a copy inclusive. remittance enclosed . . 1 Cheque/p.o. should,be made payable to IPC Business Press Ltd. 

(~ 

1: 
.:: ·:·::.·::::.·.:: ......... ........ ...... : .. :.:: .. ::.: ... .... .... ... 1: 

1 ~f::~ ·~~·i ·~·t i ... ................. .. 
Address ..... ....... ............ ...... .... . 

II ... .. .. ... .................... .. ............................ 1: 
. I ~egis~-~~~-~-i~ .. ~~gland No. 677128 ..... ... .... .... .... ... .. ............... .. ... I 

.......... ~ ~R=te_::o_::e::;s~o~-~f~S= . .;::.d:.;E~U~ _ w.:J ~ 

.earbon filni RESISTORS. 
P.RICES REDUCED. SEND FOR DETAILS NOW 

·····-·• .................. . 
M ... . 

............ ........ ...... . ................ ............ _ 
.... .. ............ ...... 

..... . .,.._ .... ....... ................ 
AERO SERVICES· L TO. 
'42-44A-46. Wesfoourne Grove 
London W2 5SF 
Tel. 01 -727 5641 Telex 261306 

WW - 027 FOR FURTHER DETAILS 

-~ .. A C 

~-. ~-1 

L . /' 

n In 
B c B c 

11R2 11.21 1 .7 11 3.71 481 247 H 
11R3 1121 1.711 11.110 481 247 140 
11R4 11.211 1.711 7.21 411 247 114 
11R' 11.21 1.7& 1.00 411 247 227 * C.-rl .. oi UK Included * T....,a CWO * BAE fo~ d-lle * EuropeiMI .. ..,, 

v/:7 H-------------1 required. 17~2 17.&0 1.71 3.31 444 247 .. 
17~3 

~ 

NEW CASES 
RACK MOUNTING or 
FREE STANDING 

17.10 
17~4 17.10 
17~1 17.10 

TYJMI 
Price 
VAT 
Toul 

1.71 11.13 444 247 130 
1.711 8.81 444 247 1711 
1 .211 1.81 444 247 211 

111 330 314 1113 301 314 
203 330 432 203 330 432 

78 102 108 78 102 1011 
2& 21 44 11 83 83 
11 102 214 82 113 221 

127 110 143 127 110 211 
31 11 11 

WW -102 FOR FURTHER DETAILS 

. TMEC 
11 ROSE LANE, BIGGLEBWADE, BEDS. 

M•ll Order •nd co....;.ondence only. 
Tnde enqulrlea wek:-. Callera atrlctly by •ppoln""..,'· 

DISTRIBUTED BY A. MARSHALL (LONDON) LTD. 
321 Edgw•• Rolld, London. W2 

Ill Wnt R..-1ltree1, Gla .. ow 02 
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ELECTRONIC 
INDUSTRIAL THERMOMETER 

THE MODERN WAY TO MEASURE TEMPERATURE 
A Thermometer designed to operate,.as an Electronic Test Meter. Will 
measure temperature of Air, Metals, Liquids. Machinery, etc., etc . 
Just plug-in the Probe, and read the temperature on the large oper. 
scale meter. Supp11ed with carrymg case , Probe and internal 1 Y2 
volt standard size battery. .. . . . . 
Model "Mini-Z 1" measures from-40° C to + 70" C. Price £30.00 
Model "Mini~Z 2" measures from-5° C to + 1 05° C Price £30.00 
Model "Mini-Z Hi" measures from + 1 00" C to 500"- C · £33_.oq 

(VAT 15% EXTRA) 
Write for further details to 

HARRIS ELECTRONICS (LONDON) 
138 GRAY'S INN ROAD, LONDON, WC1 X SAX: 
· (Phone 01-837 7937) 

·Thurlby PLK triple output 

A bench power supply system 
that meets today's needs 
e Three fully independent Outputs, all fully floating 
e Simultaneous digital metering of voltage and current 
e 3Y. digit (4000 count) meters with Y," LED displays 
e 0.1% accuracy, Resolution of 0.01 volts and 0 .001 amps 
e 5 volt high current Output with overvoltage crowbar 
e Remote sense facility for maintained precision at high currents 
e Fully variable voltage and current. 0 to 60V or 0 to ±30V 

Thurlby P_ L Series Si~gle, Dual and Triple Output Units 
_ Pnces from under £100 

Full data and distributor list from Thurlby Electronics Ltd ., 

37 

• 50w ELECTRONIC 
TEMPERATURE CONTROL 

• MINIMUM OF MAINTENANCE ' 

• TOTAL EARTH SYSTEM 

• NO MAINS INTERFERENCE 

• NO MOVING PARTS 

• 
LOW SAFETY VOLT AGE 
OPERATION 

• ADJUSTABLE TEMPERATURE 
WITHOUT BIT CHANGE 

• SIMPLE PLUG-IN BITS 

• PROMPT BIT REPLACEMENT 
SERVICE · 

• TOOL INTERCHANGEABILITY 

• LOCKABLE TEMPERATURE 
· INDICATING DIAL ' 

• 12 MONTHS GUARANTEE 

Verospeed, Stansted-Road, Boyatt 
EASTLEIGH, Hampshire S05 4ZY 

WW-040 FOR FURTHER DETAILS 

Coach Mews, St. lves, Cambs. PE17 4BN. Telephone: (0480) 63570 PL310K, 0 to 30V at 0 to 1A, 0 to 30V at Y.A, 5 ± 1V at 3'hA, £199.50 

WW- 046 FOR FURTHER DETAILS 
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fact: 
five New Shure Cartridges 
feature unique, state-of4he-art 
technology · 

Including ... 
Unprecedeated 
Stylus Protedfon 

the M97 Era IV Series 
pickup cartridges 

Shu~e writes a new ch~pter in the history of affordable hi-fi by 
mak1~g the latest cartndge technological breakthroughs avail
able ~n a complete line of high-performance, moderately priced 
c~rtn~ges. ; the M~7 Era IV Series Pickup Cartridges, available 
w1th f1ve different Interchangeable stylus configurations to fit 
every system and every budget. 

Stylus 
Model Configuration 

M97HE Nude 
Hyperelliptical 

M97ED Nude Biradial 
(Elliptical) 

M97GD Nude Spherical 

M97EJ Biradial 
(Elliptical) 

M97B Spherical 

78 rpm Stylus Biradial 
for all M9Ts (Elliptical} 

Tip 
Tracking 
Force 
3/4 to 1V2 
grams 
3/4 to 1V2 
grams 

3J4 to 1V2 
grams 

1V2 to 3 
grams 

1V2 to 3 
grams 

1V2 to 3 
grams 

®u 

Applications 

Highest fidelity 
where light 
tracking forces 
are essential. 

Where slightly 
heavier tracking 
forces are 
required. 

For 78 rpm 
records. 

The M97 Series incorporates such vanguard features as 
the Dynamic Stabilizer-which simultaneously overcomes 
~ec<?rd-warp caused problems, provides electrostatic neutral
IZation of the record surface, and effectively removes dust and 
lint _from the re.cor:d-and a u_nique telescoped stylus assembly 
wh1ch results 1n lower effect1ve stylus mass and dramatically 
improved trackability. 
. Eac~ of thes.e feat~res ... and mo~e ... has been incorporated 
1n the f1ve cartndges 1n the M97Senes-there is even an M97 
cartridge that offers the low distortion Hyperelliptical stylus! 
What's. more, every M97 cartridge features a unique lateral 
defl~ct1on assembly, called the SIDE-GUARD, which responds 
to s1de thru~ts on the. stylus by withdraw~ng the entire stylus 
shank and t1p safely 1nto the stylus hous1ng before it can bend! 

The performance of the cartridges is highly faithful to the 
recorded music. Hear it you must! 

NEW! M97 Series Era IV Pickup Cartridges ... 
Five new invitations to the new era in hi-fi. 

SHURE 
Shure Electronics Limited, Eccleston Road, 

Maidstone ME15 6AU, Telephori.e: (0622) 59881 
WW- 101 FOR FURTHER DETAILS 
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wireless 
world 

Education for integration 
Since a television programme put the 

. cat among the pigeons and made the 
world at large believe that Karel 
Capek's view of the future was to 
materialise in about a fortnight at the 
very latest, engineering persons have 
become accustomed to hearing 
references to 'chips' from the 
unlikeliest of sources. Cabinet 
ministers, trade union leaders, 
industrial writers, popular magazine 
and newspaper columnists, television 
commentators - all kinds of 
non-engineering person never seem to 
tire of discussing integrated-circuit 
technology and its impact on society in 
terms that imply total familiarity with 
semiconductors in all their 
manifestations. 

It is quite difficult to discover the 
received picture of modern electronics 
possessed by people whose interests do 
not include engineering_ The crescendo 
of strident and frequently doom-laden 
prophecy, initiated by the adoption of 
'the chip' as a sort of 1970s Spinning 
Jenny substitute, coupled with saner 
(because better informed) comment 
from engineers, must have generated 
·considerable confusion among those 
whose only present involvement is the 
direct or indirect provision of finance. 

The integrated circuit in question is, 
of course, the microprocessor. Most of 
the others have arrived at the stage 
where they are thought of as 
components, and are consequently not 
newsworthy: decade counters, 
operational amplifiers and 
phase-Jacked loops are used in a 
manner almost as abandoned as were 
discrete transistors ten years ago, But 
the microprocessor has an aura of 
sanctity about it which its lineage and 
capabilities do not warrant, and which 

may' well be not only technically but 
politically perilous. 

A Ludditie reaction to 'new 
technology', fuelled by badly 
disseminated information and mass 
news posing as information, is one 
possibility; the newspaper industry has 
already seen an illustration. The 
alternative is to demonstrate the 
respectability of the microprocessor as 
a down-to-earth, extremely useful, but 
entirely non-occult electronic 
component in a programme of 
education carried out by people who 
really do know what they are talking 
about. We have seen far too many 
newspaper and television pieces whose 
aim has been to describe the 
applications of integrated circuits in 
the 'wonder of modern science' 
rrianner, heightening in a most 
irresponsible way modern man's 
ingrained and well-founded suspicion 
of single-minded, but accident-prone 
technocrats. 

The attitude of mind which impels 
otherwise reasonable people to walk 
out on strike when 'new technology' is 
discovered in the offing is unlikely to 
be of much assistance to anyone. If an 
organisation is compelled by a lack of 
understanding to stick to outmoded 
methods of working, its customers will 
simply go to another source of supply· 
which has takeri advantage of modern 
developments. Many people will no 
doubt need to change their skills, but 
there is no reason to think that a 
smaller total workforce will be needed · 
in the society of the next decade. 

The microprocessor is not an 
invention of the Devil, but in the face 
of sensational reporting it will tax the 
skill of educators to prove it. 
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Pulse induction metal detector 
Experimental system for overcoming magnetic viscosity effects 

Receive coil Transmit coi l 

I 
I . p+ 

~ Target modelled as 

J 

a loop rod 1us a 

fz 
w 
cr 
cr 
::> 
u 

t/) 

:J 

by J. A. Corbyn 

Sharp cut off 

~ Response 
w of target 
>-
w 
u 
~ ',, 

Rece1ve 

mterval 

TIME 

Fig. 1 Elements of a pulse induction system. 
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a 
2 
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t 
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Fig. 2 Standard cylinder targe t. 

Transmit coil overdamped 

to suit switch 'Tt = ~ 
Rt 

Transistor 
switch 

Transmit current 
limited t o I p 

0 
..J 
w 
iJ:: 
u 
i= 
~ t------, 
CD 
<{ 
2 ~----_. __________ .. 

z 
0 

~ 
t/) 

i=Y: 
~ 8 t--- --. 
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TIME 

2 0 -----,;;::;,----~ 
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Fig. 3 Response of soil or rock when the 
primary magnetic field is switched off. 

Receive coil 

critically damped 

R 
r 

To 
amplifier 

'oo----
Input gate 

Fig. 4 Equivalent circuit of the transmit and receive coils . 

Because the author considers buried 
"treasures .. to be the most lasting 
and potentially most informative 
repositories of human history, he 
feels that their detection and 
excavation should be restricted to 
approved organisations. This article 
describes an experimental metal 
detector, originally developed for 
detecting gold in Western Australia 
(so far unsuccessfully), that can be 
'adapted for archaeological or military 
applications. Particular emphasis is 
placed on magnetic viscosity and how 
to eliminate this undesirable effect. 

Me~al detectors used in searching for 
buned metallic objects are similar in 
concept to those used for geophysical 
exploration. All such instruments de
pe~d ~m the measurement of a mag- ' 
netic field associated with eddy currents 
induce~ ir:t the target by a primary 
magnetic field. The two main groups of 
metal detector are the continuous wave 
type where normally a sinusoidal 
primary magnetic field produces eddy 
~urren~s in the target, and the pulse 
I~du~t10n ~ystem where the primary 
field IS a senes of pulses. In a continuous 
wave detector, coupling between the 
transmitter and . receiver is effected by 
the geometry of the system which must 
be rigid for detecting small metallic 
targets such as archaeological artifacts. 
Rigid geometry is not so important in a 
pulse induction system because there is 
no direct coupling between the trans
mitter and receiver. 
E~rly metal detectors were mainly 

c?nti~uous wave types because simple 
~Ircuits could be used. However, pulse 
~nduction systems have been described 
m the geophysical context by Grant and. 
\Vest 1

, and in the archaeological con~ 
text by Colani2. 

In a conventional pulse induction 
system a primary magnetic field is .. 
switched off and induces eddy currents 
in a conductive target. Voltages in
duced by the decay of these eddy cur
r~nts are detected and then qisplayed . 
Fig. 1 shows a system comprising circu
lar primary and receive coils which are 
coaxial w ith a target illustrated as a 
conducting loop. Fig. 2 shows the case 
where a magnetic flux of B \Veber is p 
normal to a loop of rad ius a a n d 
effectively falls to zero in t ime M . If L is 
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/ ' 
/ 

the self inductance of the loop, R !~ current in the target decays exponen-
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If the received signal is integrated the 
mean output signal ,level V m will be resistance and i is the current .. then tially with a time constant. 

~ - . 

d .. / 
iR =- -[B 'TTEir+ Li] 

dt p 
(1) 

If BP = B0 at t = 0, BP = 0 at t = M and iilt is 
the current at t = .lt, 

'TTa2 Rfilt ' 
iilt = -B0- - idt 

L L 0 

(2) 

If .lt«L/R, equation (2) can be 
approximated by 

(3) 

If the target is given a standard form of 
a cylinder with radius a, height a and 
wall thickness a/2, L can be calculated . 
from an adaptation of \Vheeler's for
mulae 

L=aX2.07X10-6H (4) 

Although equation ( 4) is an approxima
tion it is sufficient for practical purposes 
·because targets are rare ly standard 
shapes. The resistance can be calculated 
from 

R 
0.289 X I0-6 X k Q 

a 
(5) 

where it is assumed that the specific 
resistance of the metal is for gold 
(0.023 x I0-6Qm) and k is the specific 
resistance in relation to gold. \Vhen the 
primary magnetic field is removed the 

X 

t 

-t --
1 

610rnm 

height 

--- ---1--

T=~= 7.16a2 s 
R k 

(6) 

The eddy current induced iii the model 
target is then 

'TTazfloflo -~z 
07 10 6e 7.I6a A ax2. x -

and setting flo at 4'1T X I0- 7 H /m 

txk 

i =_1.907aH0e-7.W (7) 

In the pulse induction system of Fig. 1 
the primary magnetic fie ld at P is 
approximately 

(8) 

The voltage at the receiver coil is deter
mined by the rate of change of flux 
linkage originating from the target and 
is given by 

rt2Ntlp 1 907a 
2h3 . 

therefore, 

- ak =!!!___ 
Vr = 0.262 X I0-6rt2r 2N 1V I - e 7.16a 2 

r r"t p h6 . 

(9) 

1 foo - · Vdt= 
rrep 0 r 

where Trep is the repetion interval de
fined in Fig. 1 and Trep»T. 
As an example, consider the case where 
Tt is 0.6m, Tr is 0.45m, Ntis 54 turns, Nr is 
68 turns, a is 0.04m, his 1m, IP islA and 

' Trep is 0.016s. Equation (10) gives a V m of 
l.1flV and for k=1, T=5.7ms. This is 
very approximate because his not much 
greater than rt. 

The time constant of a non metallic 
material in the vicinity of a metal de
tector can be calculated by appropriate 
modifications to equation (6) as 

1.64 X I0-6a 2 . 

T= S s (11) 

where S, is the specific resistance of the 
material. Substituting a= lm and 
S = 0.2Qm, the approximate specific 
resistance of sea water, the time con
stant is 0.8flS. 

Most rocks and soils have a specific 
resistance much higher than this so an 
effective separation can be made be
tween signals due to metallic targets and 
conductivity effects in the ground by 

Fig. 5 Metal detectortransmit and receive coil assembly. The coils 
are connected to the circuits by tv type coaxial cables which can be 
plaited. The cylinder is constructed from plywood and softwood 
with glued joints and no metal nails or brackets. 

Enlarged view showing 

windings & connect ions 
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To receive 
circuits 

~L.,k- =====t:=====z;l~rm:l 
Coil 

) it' ~~--- 900 rr. rr. gradiorr.eter diarr. -.j 1 

former -- ·• 1200rr.m overa~l diam. --..j 
38mm deep 
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Section on XX 
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Coupling during receive interval via targt 

and magnetic viscosity effects 

Primary magnetic field 

t Logic ''"'' @ 

t Logic'"'''@ 

t Logic''"'@) 

Fig. 6. Circuit block diagram . .A 
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introducing a delay ~t between switch 
off of the transmitter current and 
observation of the returned signal. In 
practice delays from 40.us to 300.us are 
suitable. 

Magnetic viscosity effects 
The· magnetic properties of soils and 

rocks are mainly attributable to mag
netite and maghaemite. These minerals 
exhibit a magnetic viscosity effect be
cause their magnetization does not in
stantaneously follow an applied mag
netic field. Magnetic viscosity is 
qualitatively similar to the effects of a 
conductor on a metal detector. The 
direction of temporary magnetization is 
the same as the primary magnetic field 
and the magnetic flux in the conductor 
being detected. Although there is no 
comprehensive theory of magnetic 
viscosity, Tropin 3 has critically 
reviewed Neel's theory which is de
scribed by Stacey and Banerjee4.Useful 
data for metal detector design has been 
provided by Colani and Aitken5. 

\Vhen designing a pulse induction 
metal detector it is necessary to know 
the response of soil or rock to a de
creasing step in magnetic field. A 
general equati.:m is 

MOCKMfg(t) (12) 

Fig. 7 Gated amplifier. Note that only one 
section of the 4053 is used, all unused 
inputs should be connected to ground. All 
voltages are d. c., measured with a high 
impedance meter. All capacitors are 
ceramic or aluminium electrolytic types. 
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.,~r 1N -~ ,]_. 10 

•P. 41448 ~ 

'--------_..-.,.. ____ 3-1 3130 n s 1 k 

&... .. 4-... 1..1. ~ >4k7 

-5V 
regulated 

'where K is the magnetic susceptability 
ana M is the magnetic moment per unit 
volume of material resulting from a 
change L1H in the magnetic field at time 
t after this change. Equation (12) is 
linear in that g(t), which describes the. 
decay of the magnetization, is indepen
dent of the primary magnetic field. At 
t = 0, g(t) should be finite and as t~oo 
g(t) should go to zero. Furthermore, g(t) 
from practical experiences should be a 
decreasing function of t. Fig, 3 shows 
the response of a soil or rock to a de
creasing step in magnetic field. A review 
of available literature and some ex
perimental work shows that g(t) can be 
expressed as a sum oftwo exponentials. 
An electronic system was constructed 
to simulate the sum of exponentials and 

Switch Type 

8 9 

compare the result with the response of 
soil 'or rock. A satisfactory model for the 
derivative of g(t). is 

g 1(t) = (L-P)e-t1T1 .+ Pe-tiT2 (13) 

where T1 is 75~-ts. T
2 

is 550 to 800~-ts and P 
is in the range 0.08 to 0.30. These obser
vations apply to lateritic soils in the 
igoldfield region of \Vestern Australia. 
The function g 1(t) does not depend on 
the physical dimensions of the material 
being magnetized and the form of the 
decay due to a conductive target is 
generally a simple exponential decay as 
in equation (7). I therefore decided to 
,construct a ground effect elimination 
system for a pulse induction metal de
tector by determining the difference 

Control 

• 47p 

Fig. 8 Synchronous detector. The 
regulated power supply is shared with the 
gated amplifier. The 4 7pF compensation 
capacitor is soldered directly to the 3 130 
leads. 

Fig. 9 Sum of exponentials eliminator. 
Resistor R 1 controls the mixture of 
exponentials, R 2 controls the decay 
constant T 1, and R 3 controls the decay 
constant T2. Production of the initiation 
pulse from logic level A is shown in Fig. 
10. 

..- Recc·ive p_ertod .. -- -.j 

s, 4016 } Both closed only when 

Logtc level A t ----l---------+--

lnittation pulse t _ll'---------~--
End of receive t sz 4016 

s3 4016 

s4 4053 

1 k 

initiation pulse is present 

Closed during end of receive period pulse 

Output earthed except when logic leve l is high 

51 

220n 
poly 

pertod pulse -----------' 

43k i 

t * Matched pci irs 
of resistors 

www.americanradiohistory.com

www.americanradiohistory.com


44 

between the response of the ground and 
the observed response, assumed to be 
due to magnetic viscosity. 

Coil design 
Design objectives for the coil system 
are to maximise the primary magnetic 
field at the target and the voltage in
duced in the receiver coil by eddy cur
rents in the target. The noise level due 
to variations in the earth's magnetic 
field and mov'ement of the gradiometer 
over the ground is about lfLV with a coil 
of 25 turns, an area of 1 m 2 and with a 
.similar coaxial coil 1 m away. This 
limitation was determined for a receive 
system with a centre frequency of 200 
Hz and a bandwith of 10Hz. The major 
noise contribution is from normal 
variations in the earth's magnetic field 
and does not account for man-made 
electrical interference. 

The time constant of a critically 
damped gradiometer constructed with 
the above limitation is generally under 
10,us for a coil diameter above 1 m. 

Transmitter coil design is controlled 
by the decay resistance required to 
prevent an excessive voltage being 
applied to the transistor switch, see Fig. 
4. Neglecting coil capacitance, the de
cay of current I through a coil of self 
inductance Lt and decay resistance Rt is 

(14) 

where Tt is the decay constant Rt/ Lt and 
Ito is the initial current through the 
transmit coil. If Mtr is the mutual in
ductance between transmit and receive 
coils and V P is the peak voltage permit
ted at the switch, the voltage decay at 
the receive coil due to the current decay 
through the transmit coil is, for Ir«I1, 

V = V Mtre-t!Tt . (15) 
r . p Lt 

If ve is the maximum permitted voltage 
at the receive coil at time M 

M = T log ____E___E (v M · ) 
t e VeLt 

(16) 
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With VP = 750V, Vr = 1fLV and 
Mrt/Lt=0.1, equation (16) gives 
MITt= 18.1. 

Equation (16) shows that the mini
mum value of tlt is determined prin
cipally by Tt. In practice Tt cannot be 
much greater than 5% of Llt, depending 
on the ability of the circuit to reject a 
background decaying voltage during 
the receive period. 

A circular metal detector array with 
coaxial receive and transmit coils is 
shown in Fig. 5. The receive coils are 
arranged in a gradiometer configura
tion and the bottom winding is coplanar 
with the larger transmit coils. In
creasing the size of the transmit coils 
reduces the magnetic viscosity effects 
due to a relatively intense primary field· 
close to them. 

In addition to this array, various 
circular types have been constructed 
with diameters from 0.05 to 2 m, and 
rectangular versions up to 2 m long for 
searching large areas. For the . larger 
arrays it is desirable to keep coil 
capacitance as low as possible by. 
careful winding design. As previously 
noted, rigid system geometry is not 
essential for a pulse induction system 
and the simple wooden structure de
scribed is sufficient. 

Circuit design 
A block diagram of the metal detector 

circuit is shown in Fig. 6. An alternating 
primary magnetic field is used to avoid 
magnetic polarization of the ground 
and to improve the overatl signal-to
noise ratio. The gated wideband 
amplifier in Fig. 7 consists of a high 
voltage protection network, a c.m.o.s. 

Fig. 10 Interface, buffer and initiation 
pulse generator. A 4001 inverts the end 
of the receive period pulse and derives a 
60 llS initiation pulse from the receive 
period signal. 
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analogue switch and a transistor 
amplifier designed for fast recovery 
from saturation. The 4053 grounds the 
amplifier input except during the 
receive period when the r:eceive coils 
are connected. The passband of the 
amplifier is 20 Hz to 100 kHz and the 
gain is approximately 4000. It is not 

: practical to use a higher gain due to 
instability and amplifier saturation 
caused by the decay of current in the 
transmit coils. 

The synchronous detector in Fig. 8 
recognises a pulsed alternating signal 
with a unity-gain sign switched 
amplifier. The op-amp provides an out
put of + 1 or -1 and the 4053 grounds 
the input when a useful signal cannot be 
received. The rise"time of the detector 
for a square wave is about 25 fLS. 

A sum of exponentials eliminator fs 
shown in Fig. 9. This circuit takes 
samples of 60 fl.S duration at the begin
ning and end of the receive period and 
simulates the magnetic viscosity effect 
of the ground by inserting a function as 
shown in equation (13). The simulated 
ground effect is subtracted from the 
input signal to give an output when· the 
response does not match that caused by 
the ground. The parameters TI> T2'and P 
ca,n be changed to suit the ground con
ditions. RC combinations are used for 
the simulation and a 0.32 fLF capacitor 
stores the background level to which 
the sum of exponentials decays. With 
the components shown the range forT1 
is 20 to 240 fLS (typically 80 fl.S), for T2 50 
to 900 fLS (typically 800 fLS) and Pis from 
0 to 1. 
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To be continued 

February co ver - co r
rection 
The thyristor stack pictured on our February 
issue front cover was made by Powerstax 
Division of The House of Power, of Orping
ton, Kent, not by Pinnacle Electronics Ltd as 
stated in the caption. We apologise to both 
companies and to readers for any invon
venience that may have resulted from this 
error. · 
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Non-echoic acoustic measurement 
wi.th the H-P 3582A 

New Hewlett-Packard spectrum analyser uses digital signa l processing 

by R. N. Grubb, Auris of Boulder, Colorado 

The HP3582A is a recently 
announced audio spectrum analyser 
using fast Fourier transform analysis. 
A number of its features can be 
exploited in the measurement of 
loudspeakers and microphones in 
non-echoic conditions. These are 
described and some practical 
examples of its application given. 

THE RECENTLY announced model 
3582A spectrum analyser by Hewlett
Packard is an example of the new. 
generation of instruments which de
pend on microprocessor technology to 
provide powerful capabilities at a lower 
price than has previously been possible. 
In this case, digital signal processing 
technology is used to implement a flex
ible 0.02 Hz-25.5kHz spectrum analyser, 
using the fast Fourier transform (FFT) 
of the digitized input signal to calculate 
the sigQal spectrum in the frequency 
domain from a sample of the input 
signal in the time domain. Although the 
instrument is a computer system, the 
mechanics usually associated with the 
use ·Of a computer are completely 
transparent to the user, who is pre
sented with a fairly conventional
looking front-panel control layout. The 
program is, of course, contained in 
read-only memory. 

The 3582A is not a real time third 
octave analyser. In fact, one thing 
which may put off the average audio 
engineer is the lack of anything but 

·linear frequency-scale presentations. 
However, it is inherent in the fast 
Fourier transform approach that a lin
ear, equally-spaced set of spectral es
timates is produced. The resolution and 
bandwidth of each estimate depends on 
the length and shape of the time 
window used to select the signal sample 
for analysis. Thus a logarithmic presen
tation of the data would necessarily be 
only cosmetic, information at the higher 
frequencies being lost, if a constant 

·proportional resolution were displayed. 
As the. available frequency ranges of the 
instrument are very extensive, all the 
information is available, although it is 
perhaps more time ·consuming to 
obtain. 

By audio spectrum-analysis 
standards, the capabilities are uncon
ventional, including measurement of 
phase, measurement of transfer func
tions and time-domain signal averaging ' 
before analysis. 

Measurement of the phase response 
of audio systems, particularly of loud
speakers, has recently become of inter
est in the quest for the more realistic 
reproduction of transients. The 3582A 
provides in one box the means to make 
response measurements, including 
phase, on loudspeakers and other audio 
trandsucers, without requiring an 
anechoic chamber, or the roomful of 
minicomputer used by loudspeaker 
manufacturers to make such measure
ments. 

Fig. 1. Arrangement required for phase 
measurement. 

Source Device 

under test. Load 

Measurement 

system . 
I 

Output 

Phase 

Before proceeding to explain how to use 
the analyser for this hurpose, it may be 
useful to some readers to review what is 
meant by phase response and in parti
cular how it can be measured by a 

: spec:trum analyser. The phase response 
of a device refers to a measurement of 
relative phase, usually the difference 
between the input and the output of the 
device. Unlike amplitude, or spectral 
amplitude, which is measured with a 
single connexion to the system under 
test, two separate connexions are 
needed to measure phase response as in 
Fig 1. Thus, although a spectrum ana-. 
lyser is normally a single-input device, 
with analysers like the 3582A, one must 
think in terms of two inputs to measure 
phase. Simply feeding in a composite 
signal to one channel of the instrument 
will give a perfectly good amplitude 
spectrum, but the phase answer com
puted will be different for each time 
sequence analysed because of the lack 
of a reference. This may not matter in 
some applications. For instance, if we 
want to know whether s idebands 
observed on a carrier are due to 
amplitude or phase modulation, their 
phase relationships to the carrier itself 
as seen in Fig 2 and a single sample 

Fig. 2. Identifying ampli(ude or phase 
modulation. 

r 
FREQUENC Y ---• 

Ampl itude spectrum 

Phase spectrum of ampl itude modulation 
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Fig. 3. C01nparison of two AKG C45 1 
microphones. Lower trace-amplitude. Up
per trace-phase. 

Fig . 4. Comparison of two 1 in diameter 
capacitor microphone capsules in a stereo 
coincident pair configuration. Lower 
trace-amplitude. Upper trace-phase. 

Fig. 5. The effect of a foam windshield on 
a C451. Upper trace - without wind
shield. Lower trace - with windshield: 
(Scales are the same as Figures 3 and 4). 

analysis will give us the answer we 
want. 

Transfer function 
The most straightforward mode of 
operation to give repeatable phase 
measurements is that of the transfer 
function measurement. The two chan
nels of the analyser are connected 
across the input and the output of the 
device to be tested and one of the two 
built-in noise sources connected to the . 
input. ,The analyser now plots the ratio 
of the amplih.ides and the difference in 
the phase of its two inputs versus 
frequency. 

This trahsfer function measurement 

capability can be applied very neatly to 
the measurement of microphones. By 
connecting two microphones, one of 
which is to be regarded as the standard, 
to the two inputs of the analyser and 
placing them close together and in the 
sound field of a loudspeaker fed from 
the analyser noise source, their res
ponses can be compared directly and 
very quickly. Figure 3 shows the result 
of comparing two nominally-identical 
C451 microphones with CKl capsules. 
This disclosed the interesting informa
tion that although the microphones are 
well matched up to 15kHz, the two 
differed by nearly 6 dB at 17.5KHz. In 
this case, since neither microphone 
could be regarded as a standard, it was 
not possible to say which microphone or 
whether one or both was at fault. Ex
changing the capsules on the 
microphone bodies showed the problem 
to be in the capsules and not in the 
microphone electronics or the amplifier 
chains. 

The upper trace shows the phase 
difference. The constant phase slope at 
low frequencies shows that the "test" 
microphone was slightly in front of the 
reference microphone and it was pos
sible by careful adjustment of the 
relative microphone position to make 
the phase slope zero. It is interesting 
that the difference between the cap
sules shows up in the phase at a lower 
frequency than in the amplitude. One 
thing to note in this and in most of the 
other examples shown is that the 
lowest-frequency point plotted by the 
analyser in the zero frequency start 
mode is in fact actually OHz, i.e., d.c. and 
the position of this point depends on the 
analyser amplifier d.c. offsets or exter
nally applied d.c. In this case, of course, 
the microphone amplifiers are a.c.
coupled, so the zero frequency point is 
quite meaningless. 

Figure 4 shows another comparison 
of two microphones, in this case two lin 
capacitor capsules mounted one above 
the other in the same case and designed 
to be used as a coincident stereo pair. 
The lower trace is the magnitude again. 
This showed a good rna tch at all 
frequencies, except in the region 3-
9kHz, where there are 2-3dB dif
ferences. Some experiment and the use 
of another microphone as a comparison 
standard showed that the irregularities 
were only present in the lower of the 
two capsules and were very sensitive to 
the angle of the microphone in the 
vertical plane/ to the direction of the 
incident sound field. This seemed to 
show that the problem was due to dif
fraction effects at the microphone case, 
the lower capsule being much closer to 
the case than the upper. 

Yet another interesting compatison is 
shown in Fig. 5. This is the pair of C45ls 
again, but this time the stored trace 
facility has been used to show the effect 
of the standard foam windshield ort one 
of the microphones. The effect Is easily 
measurable and amounts to nearly 3dB 
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at 15kHz (unfortunately, I forgot to 
illuminate the graticule for this photo
graph!) 

Impulse testing 
All the preceding three examples were 
measured in a normal room with some 
acoustic treatment, but nevertheless far 
from anechoic. Thus, the sound field at 
the microphones being compared is 
composed of direct and reflected com
ponents. The comparison results have 
to be based on the assumption that 
the microphone polar responses are 
similar. It is only possible by this 
method to compare a cardioid 
microphone with another cardioid or an 
omnidirectional one with another 
omnidirectional microphone, etc. Pro
viding the pair of microphones is not too 
far from the source compared with the 
dimensions of the room,' and that the 
room is reasonably non reverberant, 
then small errors in polar response 
should have little effect on the compar
ison. However, we can do this kind of 
measurement in a non-anechoic room 
without these restrictions by using the 
capability of the instrument to analyse 
the impulse response of loudspeakers 
and microphones and present the 
results in the more familiar terms of 
amplitude and phase and it is to this, 
probably least familiar, mode that I now 
tum. 

Fourier transform theory tells us that 
a zero Width pulse contains equal en
ergy per unit bandwidth (power spec
tral density - p.s.d.) at all frequencies, 
i.e., it possesses an infinite bandwith. Of 
course, this is a mathematical abstrac
tion because, unless the impluse is in
finitely large in amplitude its energy in 
any particular bandwidth will be in
finitely small. Fortunately for any given 
audio bandwidth, it is easy to produce 
an impulse sufficiently narrow for the · 
p.s.d. to be flat. The theory tells us that 
the power spectrum of a pulse of width t 
is 

P(f)= (
. Asin'll'ft) 

'!Tft 

This function, the familiar sin xlx, is 
~lotted in Fig. 6. By choosing t to be 
small enough, we can make the p.s.d. as 
flat as we wish over the working band
width. For instance, it is easy to calcu
late that a lflS ,wide pulse is only O.OldB 
down at 25 kHz, the maximum band-
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Fig. 6. The function sin xI x . 
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width of the analyser. A lOflS pulse is 
only ~ ldB down. At the rear of the 
3582A is a t.t.l.-level impulse output. 
This gives a positive-going pulse which 
is~ lflS long at the widest analysis 
bandwidth (25kHz) and which increases 
in width as the analysis bandwidth is 
reduced. If this output is connected to 
the input of the analyser, the displayed 
amplitude spectrum will show the first 
of the problems of impulse analysis 
which has to be carefully considered in 
order to obtain valid results. Indeed, the 
analyser shows a flat spectrum but, as 
the sensitivity is increased to bring the 
observed spectrum above the baseline 
the input channel overload light rapidly 
comes on. In fact, it is impossible to get 
more than a 20dB measurement range 
above the noise floor. This, of course, is 
because the test signal has a very high 
ratio of peak to mean value, and the 
analyser input dynamic range, which is 
set by its analogue to digital converter, 
only permits this limited range in the 
spectral domain. This situation can be 
improved considerably, however, if an 
external impulse source is used. As 
calculated above, a pulse of ten times 
the width (lOfls) is about ldB down at 
25kHz. This gives .another 20dB of ana
lysis dynamic range, which is adequate 
for nearly all acoustic testing; it is easy 
to correct for the small loss at high 
frequencies of the test signal, if ldB is 

, important. 

Phase 
Having developed the test signal, the 
next question to consider is what is 
meant by the phase of the test signal 
and how the analyser measures it. The 
reference, in this case, is set in the time 
domain by the position of the time 
window, in which the analyser samples 
the input signal. At a time t 0 one can 
think of all the reference frequencies 
starting simultaneously at zero phase 
(zero amplitude for a cosine wave). If 
the impulse is positioned at t0 , then its 
spectrum consists of all frequencies also 
starting at zero phase and the analyser 
will read 0° at all frequencies. If the 
impulse is displaced from to then there 
wiil be a progressive displacement, in
creasing with frequency, in the ana
·lysed phase expressed by the . formula 
for the group delay introduced by the 
displacement 

~<I> 
- = M X 360° 
~f 

(<I> in degrees, fin Hz.) 

where ~<j>/ ~f is the phase slope with 
frequency. For a positive delay (signal 
later than t0 ) the phase of the higher 
frequencies lags the lower and vice 
versa. Note that a linear rate of change 
of phase implies only a delay and no 
waveform distortion. 

In the 3582A, t 0 is set at the middle of 
the time window when the 'flat top' ·or 

Hanning passband shape is selected, or 
at the start of the time window when 
the 'uniform' passband shape is 
selected. The latter is the passband 
intended for transient analysis. In the 
former cases, the passband shape is set 
by amplitude weighting in the time 
domain so that a transient at the begin
ning or end of the time window would 
not be analysed correctly. To be able to" 
interpret the phase readout from the 
analyser, it is necessary to place the. 
impulse close to t 0 , because a large 
phase slope due to a time difference will 
obscure the properties of the system 
under test and, if too large, renders it 
discontinuous, because the discrete 
·samples computed by the analyser are 
not close enough together to resolve the 
rapid phase change. To adjust the 
timing, the analyser can be operated in 

Fig. 7. Sound paths for direct and 
reflf;cted sound in a small room . 

Fig. 8. Typical loudspeaker time domain 
1esponse when driven by an impulse. 
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Impulse to loudspeaker 

Signal picked up by microphone 
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two ways and can be thought of more 
like an oscilloscope. In fact, the time
domain sampled waveform can be 
selected for display on the c.r.t.; this is 
an almost indispensable mode for set
ting up the analyser for transient ana
lysis. In the free-run mode, the instru
ment repeatedly starts new time 
windows as soon as it is ready to ana
lyse new data. The rear-panel impulse 
outout occurs at the start of each time 
window. Alternatively, the analyser can 
be triggered like an oscilloscope by an 
input signal on channel A or by a t.t.l. 
level pulse at a rear-panel input. 

.Echo gating 
The advantage of using a transient 
signal to analyse the response of acous
tic devices is that it is possible to sup
press the effect of room reflections 
entirely without having to work in an 
anechoic room. To a close approxima
tion, sound travels 1 · foot per 
millisecond: the typical response of a 
loudspeaker to a lOfls wide impulse is 
over in 2-3ms, depending on the 
physical size of the cabinet. Even in a 
quite small room with a loudspeaker 3 
to 4 feet from the floor and the mea
suring microphone 8 feet away, the first 
room reflection will arrive at the 
microphone 3-4ms later than the direct 
sound. Figure 7 shows the situation. A 
typical time domain response of a 
loudspeaker to a lOfls wide impulse is 
shown in Fig 8, which was taken from 
the analyser screen, with the instru
ment set on the 0-25kHz range. On this 
range the time window is ~ 5ms long 
and, by controlling the trigger time, the 
transient picked up by the measuring 
microphone can be positioned near the 
centre of the time window with the first · 
reflection just outside the window. This 
enables the amplitude response to . be 
obtained, but as explained above, the 
transient should really he positioned" 
near the start of the time window if the 
phase response is desired. Since the time · 
window gets longer as the analysis 
bandwidth is reduced (necessary if the 

Fig. 9. Timing diagram for impulse rneas-
ure_ments on loudspeakers . · 
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low frequency response is to be 
examined in detail), an electronic signal 
gate is needed so that the first directw 
path signal can be isolated. To do this, 
and to be able to adjust all the delays. 
correctly and generate the test impulse 
required some auxilliary equipment in 
a,ddition to the analyser itself. This is 
unfortunate because it seems that it 
would have been quite simple to build 
all the required functions into the ana
lyser in the first instance.* 

Figure 9 shows the overall timing and 
gating required. Because the analyser 
time window must be started later than 
the impulse sent to the loudspeaker, it is 
best to generate the measurement 
repetition rate externally. This · should 
be set to the highest rate which allows: 
all room responses to die out before the· 
nextpulse. · 

Two delayed trigger pulses are then 
needed - one to start the analyser time 
gate at the correct time with respect to: 
the transient picked up by the meas-' 
urement microphone, and one to start 
. the signal gat~. A convenient way to get 
the first delay is to use a second. 
microphone slightly closer to the louds
peaker under test and feed its amplified• 
output to channel A of the analyser as 
the trigger signal. The measurement· 
inicrophone output is fed to channel B.,. 
The delay is adjusted by setting the; 
relative distances of the two 
microphones to bring the received. 
transient just at the start of the time; 
window ori channel B. Channel A 
should also be examined to make sure 
that the trigger point on the transient is 
a stable one. 

It is very important to make sure that 
all the significant energy from the tran
sient radiated by the loudspeaker is 
included in the time gate. This can be' 
checked both by inspection in the time. 
domain and by changing the signal gate. 
window over a small range and seeing if 
it affects the transformed frequency and 
phase respons~. With high quality 
loudspeakers of small dimensions, it 
seemed the response died essentially to 
zero after about 3ms, and it seemed to 
be possible . to get a clean separation 
between the direct arrival and the first 
reflected arrival in a room with a small-

' est dimension of 8 feet. With larger 
loudspeakers or units with pronounced 

·resonances, this may not be possible 
and it would be necessary to use a larger 
room. 

The delay mechanism for the signal . 

~1V 

From 

10k 

signal source 

+1 0 11 Cpen 
Q_J l_g9sed 

Gate 
waveform 

Fig . 10. F. e. t. signal gate. 

To 
analyser 

Fig. 11. Frequency and phase response of 
a Spendor BC 1 loudspeaker measured 
with an impulse, a) 0-25kHz, b) 0-2. 5kHz. 

gate and the signal gate itself need to be 
electronic. Commercial pulse genera
tors can be used to generate these and 
the basic impulse and its repetition rate 
or, with the 'aid of a few digital i.cs, a 
special generator and controller could! 
be assembled. Some commercial signal; 
·gating devices may be satisfactory in: 
this application "":' a simple shunt f.e.t. · 
switch such as is shown in Fig. 1U 
works well. It is most important that the 
switch does not introduce appreciable 
transients itself in the signal path. 
When the analyser bandwidth is 
reduced, the time window becomes 
longer and it may be necessary to read
just the system repetition rate. Also, as 
discussed ' previously, the impulse 
length must be increased proportion
ately to preserve approximately con
stant spectral power density. 

Practice 
Unfortunately, no measuring technique: 
is completely free of disadvantages and 
the gating-out of room reflections is no 
exception. The problem is that of deter
mining whether the initial response of 
the loudspeak-:!r real!Y has died away or 
not. It turns out that the use of a time 
sample of length t produces an uncer
tainty in the value of the spectral 
amplitude points for all frequencies · 
roughly less than 1/t in frequency. Why 
the effect is an uncertainty and not just 
a calculable loss can be seen by con
sidering a couple of simple examples. If 
the device being analysed is perfect (i.e. 
a piece of wire) then locating the time 
window would clearly have no effect, 
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'' . · .• · ·'-
' Fig. 12. Frequency and phase r~sp()hse of 
a Chartwe/1 LS3/ 5A loudspeaker me(}~ 
sured with an impulse. a) 0-25kHz, b) 
0-2.5kHz. · 

because the input impulse signal has a 
zero value at all times except for a small 

. interval near zero time. However~· if' the 
devic.e had a low-frequency cut;·off 
caused by the equivalent of a single pole~ 
RC network, then its response to the · 
impulse would have an ov,ershoqt ,fol- ·: 
lowing the impulse which returns to the:·. 
baseline exponentially with a time con- · 
stant of RC seconds. In this case, a 
significant error will be made in the 
low-frequency response measurement · 
unless the time window is maintained.'· 
for 5 or 6 time constants, so that 'the 1 

· 

response has reached zero for all .prac
tical purposes. Locating the impulse '· 
response at a point where. the net 
remaining area under the response is · 
negative will result in an apparent en
hancement of'low frequencies well be- · 
low 1/t and vice versa. Thus the effect 
of the truncation depends entirely on 
the exact form of the im~ulse response. , 

Fig. 13. Apparent response of aBC 1 with 
the signal gating disabled and the first ' 
room reflection included.· 
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Figures 11 and 12 show typical results· 
obtained in the author's studio with a 
Spendor BCl and a Chartwell LS3/5A. 

. The phase responses clearly show the 
effects of the crossover in the case of the . 
Chartwell as a change in time delay 
(phase slope) starting at~ 3kHz. With a 
Jittle more flexible arrangement, the 
average phase slope could have been 
brought Closer to zero with- resultant 
ease in interpretation. In all cases, the 
measurement microphone was about on 
axis and 6 feet from the loudspeaker. 
Figure 13· shows the effect of disabling 
the signal gate and allowing some of the · 
room reflection to be analysed! I found 
that these loudspeaker measurements 
Were relatively unaffected by the 
microphone used, providing it was a 
capacitor type and of professional 
quality, since these microphones in
variably have a much flatter response 
'than monitor loudspeakers. If a 
standard measuring microphone is not 
·available, then a V2in diameter; 
omnidirectional capacitor microphone 
such as the AKG C451 with a CK2 
capsule would be the best second 
choice. The examples shown were maqe 
with this same microphone but with a 
CKI capsule, which probably does affect 
the results somewhat. In all cases the 
low frequency response below about 
2-300 Hz ·appears to be attenuated 

Abridged 
specification 

_Input channels 
2n 1 MO + 60pF impedance, sen

'sitivity +30dBV to -50dBV in 1 OdB 
steps. Overload indicator light. 

F,.quency spans 
1 Hz to 25 KHz full scale in zero-start 

mode, 1-2.5-5-10 sequence. Bandpass 
mode 5Hz-25kHz span in 1-2.5-5-10 
sequence. 

Frequency resolution 
256 spectral points are calculated in 

the single-channel mode, 128 in the 
dual-channel mode. The resolution de
pends.on the passband selected. There are 
available, a "Flat top" optimised for 
harmonic analysis of tone signals, a 
"Hanning " passband optimised for 
general random noise measurement and a 
"Uniform" passband intended for tran- · 
sient analysis and use with the built-in 
periodic noise source. . 

· D~I~y 
The digitally driven c.r.t. has infinite 

storage capability. It can display up to 
two traces of data from either the current 
measurement or from up to two traces 

· stored from previous measurements. It 
. provides an alphanumeric readout of 
trace calibration , a cursor readout of 
trace values in engineering units and 
error messages. Amplitude display 
·rodB or 2dB per division (8 divisions 
vertically) o·r linear . Phase ± 200°. 
·Frequency displayed linearly. 

compared with the published responses 
of these particular speakers, so it must 
be assumed that some truncation of the 
impulse response. was taking place~ ·.:', .· 

Care should be taken not to overdrive 
the loudspeaker with the impulse: A few 
watts peak power should be all that· is 
required. The sound should be that of a 
quite quiet tick similar in volume to that 
of a typical alarm clock. If the meas
urement conditions are quiet, . then the 
response can be obtained with only one 
impulse. However, if you. don't live in 
the country or have a well isolated 
studio handy, there is no need to 
despair; use the last unique feature of 

. the analyser, . time domain averaging. 
This adds together, algebraically, each 
successive sample at the same time with 
respect to the trigger. The wanted 
signal is preserved but non coherent 

· background noise cancels itself on the 
average. Thus, not only do you not need 
an anechoic room to make loudspeaker 
measurements, you do not even need a 
quiet one. The examples in Figs. 11 and 
12 used a signal average of 16 impulses~ 

All the comparison · tests of 
microphones described earlier can . be 

·better done using a loudspeaker excited 
by an impulse · with the appropriate 
delays and gating. In this case, since 
both signal channels will be needed for 
the measurement, the rear-panel t.t.l.-

.Measurement modes 
1 . Frequency spectrum, amplitude and 

phase 
2. Transferfunction, ratio of input channel 

amplitudes and difference in phase . 
3. Coherence function, the degree of 

coherence (0-1) between the input 
channels. 

Signal sources 
1. Random noise. This is generated 

digitally and adjusts automatically with 
the frequency range selected to maintain a 
constant power output in the analysis 
band. 

2 . Periodic noise. This is also generated 
. digitally and is arranged to have a "comb" 
spectrum ,which exactly matches the cal-

. culated spectral points. This gives the 
same effect as a tracking generator in a 
conventional swept analyser with the 
advantage over random noise that no 
·frequency domain averaging is needed to 
get an accurate answer. 

3 . Impulse. This varies in width de
pending on the frequency range selec
tedm It' is timed to occur at the start of 
each analysis time window. 

Av.eraging modes 
1. Frequency Domain 

a) r.m.s. average of calculated spectral 
points with 4-256 points averaged or an 
exponential "running average" mode . 

b) Peak, 4-256 points or peak hold in a 
continuous mode. 
2 . Time domain. 

4-256 input signal time sequences 
averaged . The zero time is set by a trigger 
circuit on input channel A or by an external 
trigger input at t .t .l. level. 
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level trigger input must be used. 
Absolute measurement of microphone 
response requires a.n acoustic impulse 
generator of .known characteristics. It 
has been reported in the literature that a 
high-voltage spark discharge or an ex
ploding wire forms a useful source for 
this purpose, providing the construction 
of the electrodes is such that the sound 
radiation is unimpeded. However, t.Qe 
!author has not yet tried this. 

* It is possible to do the signal gates 
within the instrument using the IEEE 
488 bus programing input. However, 
this means significant additional com
plication and expense. 
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E EV prov ides bright lights 
for A TV games 
A large scale, computer-controlled electrolfc 
display board supplied by English Electric 
Valve Co. can be seen by television viev.'ers 
of the Bob Monkhouse "Family Fortunes" 
panel game on Sunday evenings. 

The main body of the d isplay consists of 
300 "character display tubes" (a form of c.r. t. 
costing about £100 each), which EEV say 
offr;r very high variable brightness , low 
power consumption and electronic switching 
with low level logic. The control logic, in
cluding a keyboard and v.d.u . control con
sole, includes an Intel single board computer . 

.and the complete installation is said to have 
cost ATV about £80,000 . 

Glass envelope 

Metal outer case 

Cross-sectional view of the EEV character 
display tube. The flying lead grid connections 
are for multiplexing; the " expected fife " of the 
tube is 40,000 hours or about five years. 
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Clock timer - 2 
'Memory circuit, construction and testing 

Numerical data from the keyboard is 
encoded to b.c.d. and fed to the memory 
data inputs. Four of the memory ad
dress pins are used to address an alarm 
time and are driven by a 4-bit binary 
counter. Two of the pins address the 
four digits of the alarm time and are 
connected directly to the A and B multi
plex control lines from the clock. In 
the Set mode the alarm key clocks the 
counter and accesses the memory loca
tions which store the next alarm time. 
In the Run mode, control line C clocks 
the counter so that the alarm times are 
scanned at one every 6ms. The read/ 
write control circuit ensures that only 
the correct memory locations are used. 

The memory input circuits are shown 

By R. D. Clemow and T. C. Carden. 

in Fig. 5 and Fig. 8. To set an alarm time, 
S is switched to Set and S3 to Alarm 2 . . . 
which takes Y low. This transition IS 
differentiated by C10 and R25, see Fig. 8, 
and takes pin 12 of 1Cl7b momentarily 
low. The output of IC 17b goes low which 
sets both Q outputs of IC 6 high and also 
resets IC7 via IC 19e. In Fig. 5, if no key is 
pressed, the outputs of IC 1 are all high 
and data valid is low. If a numerical key 
is pressed, an inverted binary code of 
the number appears at IC 1 output, data 
valid goes high and the first monostable 
in IC23 is triggered which in turn trig
gers the second. This produces a 15ms 
write pulse at pin 5 of IC23 and, because 

. the first monstable has a period of about 
150ms, the second monostable cannot 

be retriggered by contact bounce, see 
Fig. 9. The W_!ite pulse clocks IC6a in Fig. 
8 and the Q output goes high which 
clocks IC 6b whose Q ·output goes low. 
The Q outputs of IC6 are compared with 
the multiplex control lines A and B by
exclusive NOR gates ICisa and IC tsb• and 
the output is high only when the control 
lines are both low. The write pulse from 
IC 23 is delayed by R 27 and C 11 , to allow 
IC 6 to be clocked, and is gated to the 
memory r /w pin if data valid is high and 
all three multiplex lines are low. Data 
present at the memory inputs is then 
written into the tens-of-hours locations 
for the first alarm time. Pressing a 
second key clocks IC 6a again so that its 
Q output goes high. Therefore, writing 

+5V 
Write pulse 
from 1c23 · 

+ 5 y Data valid 

c1o 

Y----11--..__..__.,~ 

Advance alarm 

from IC-2 2 

Day 

3 CK 

7474 

CL 

+5V R28 
~~~v--------J 

IOk 

Fig. 8. Memory control circuit. 
Components marked with an asterisk 
refer to the Rupby clock designed by A. F. 
Cross. 
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can only occur when control line A is 
high and B, tare low which means that 
the data is written into the hours loca
tion of the memory. This procedure is 
repeated for the tens-of-minutes data. If 
a mistake is made, pressing four more 
keys overwrites the incorrect data. 
:When the first alarm time has been set. 
the alarm key is pressed which triggers 
the second monostable in IC22 and pro
duces a low advance-alarm pulse at the 
Q output. This pulse is gated through 
ICI7b to the set inputs of IC6 so that the 
Q outputs are high. The advance-alarm 
pulse also clocks IC7 via S2b and S3b so 
that the memory locations correspon
ding to the second alarm time are ad
dressed, see Table 2. If a numerical key 
is released in less than 15ms the data
valid line goes low to force the memory 
r /w pin high and prevent the writing of 
false data. 

Memory output circuit 
A display selector switches the actual 
time or the alarm time and is controlled 
by the Run-Set and Alarm-Day 
switches. A comparator compares the 
actual time with the output from the 
memory and the comparison detector 
recognises an agreement if the alarm is 
enabled. The output circuit then drives 
a relay or other suitable device. Because 

Fig. 10. Memory output circuit and 
comparator. 

Table 2 Memory truth table 

Adresses Data 

~--\~ 

A2 A3 A5 A? A6 AO D c B A 
0 

Tens of hours 0 0 0 0 0 0 1 inverted 

Hours 0 0 0 
2 

0 0 0 5 inverted 

Tens of minutes 0 0 0 0 0 0 3 inverted 
3 

Minutes 0 0 0 0 0 0 7 inverted 
4 

Tens of seconds 0 0 0 0 X X X X Undefined 
5 

Seconds 0 
6 

· o 0 X X X X Undefined 

Time ~,.V\__ _/ v- --· 
(m.s.) 

Multiplex Alarm time: Time is 15. 37 

control 
line~ 

the output drive capability of the 
memory is only one t. t.l. load, each 
output is buffered and inverted to pro
duce non-inverted b.c.d. as shown in 
Fig. 10. Data is selected from the 
memory or the b.c.d. time output from 
the clock by IC4. When Y is low in the 
Set-Alarm mode the alarm times are 
displayed as they are set. As only the 
hours and minutes are set, seconds are 
blanked by IC2Id· \Vhen Y is high in the 
Run mode the output of IC21d is-low and 
the time is displayed normally. The 
memory output data is .compared with 
the multiplexed time from the clock by 

N::>.10 
(9 +1) 

Key pressed 

Pin 12 ------f,! 
IC23 . I 

:.--- ----i 

Pin 5 

IC23 

_____ ...Jh ·:: '"'" 
15m.s. 

Fig. 9. Single write pulse. 
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IC
3. Normally, IC 7 is clocked by control 

line C via S2b so that the alarm times are 
fed out from the memory in sequence at 
one every 6ms. This sequence repeats 
after 16 x 6 i.e. 96ms. The comparator 
output in Fig. 10 is high when all four 
bits of a digit in the time agree with the 
memory data. The two input_s to ICI4c 
are high only when the alarm 1s enab_led 
by IC18d output going lofw, a~d dun~g 
the first four seconds o a mmute, 1.e. 
tens-of-seconds A, Band C, and seconds 
c and Dare alllow.The output of IC 13c is 
high only when the above conditions 
are met, control line C is low, i.e. tens
of-seconds or seconds data is not being 
processed, and the clock is not being 
updated at 100kHz i.e . the set-time
pulse line is low. Therefore, if a true 
comparison between the stored alarm 
time and the displayed time exists, a 
4ms high pulse appears at the output of 
IC 13c. The 4ms pulse is repeated at 96ms 
intervals until four seconds past the 
start of the minute. However, during 
this time shorter pulses may appear at 
IC 13c output such as a 3ms pulse pro
duced by agreement of three conse-. 
cutive digits in one alarm time. Pulses 
which are not 4ms long are rejected by 
the comparison detector in Fig. ll. The 
comparator output goes low for 2ms 
every 6ms when control line C goes 
high. Capacitor C 16 therefore discharges 
through D20 to around 0. 7V in the 2ms 
period, and then charges via R43 when 
the comparator output goes high. Res
istor R43 is adjusted so that C 16 charges 
sufficiently to switch Tr9 on if the com
parator output remains high for 3.5ms. 
When the collector of Tr9 goes low, the 
555 monostable triggers and produces 
an output pulse adjustable from 4 to 15s 
by R46. This method of detecting the 
4ms pulse provides high noise immunity 
and is easy to adjust although an error 
of up to 96ms can be produced in any 
serial alarm-time output. A simple relay 
driver for the comparison detector out
put is shown in Fig. 12. Diode D22 pro
tects Tr 10 and R49 limits the voltage 
across the relay. Resistor R46 can be 
used to adjust the duration of the alarm. 

Construction alignment 
and test ing 
Construction of the timer depends lar
gely on how the clock has been built. In 
the prototype a Rugby clock was 
assembled on two 8 X Sin boards and the 
timer was built on a third board. The 
keyboard and day indicator were 
mounted on the board inside a case to 
prevent unauthorised setting. The 
remaining components were positioned 
carefully to minimise wiring . The 
memory must be handled carefully to 
avoid damage by static charges and the 
5V supply to the i.cs sh ould be decoup
led at regular interva ls with lOnF 
capacitors. 

Alignment and testing is best carried 
out on individual sections. After con
structing the power supplies check that 
no switching spikes are present on th~ 
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Fig. 11 . Comparison detector. Resistor 
R43 is adjusted so that pulses shorter 
than 4ms are rejected. 

Fig. 12. Relay driver. 

Fig. 13. Circuit waveforms. 
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battery charger and control circuit 
when the mains is switched on and off. 
Adjust R 1 until the charging current is 
about 45mA and then disconnect the 
battery. Next , construct the keyboard . 
encoding and debouncing circuit and 
insert all of the i.cs except for the 
~emory . Check that pins 4 and 12 of 
IC

22 give single 150ms pulses when the 
respective keys are pressed and only 
when S2 is switched to Set. Check that 
pin 5 of IC 23 gives a l5ms pulse when 
any numerical key is pressed. . 

Assemble the day-of-the-week
indicator and check that the day ad 
vances each time the day key is pressed. 
To test the midnight-pulse circuit, set 
the clock to 23.59 by injecting pulses 
into the divider chain with the clock 

·aerial disconnected, and check that the 
day indicator advances by one when the 

(b) 

display changes to 00.00.00. Construct 
the alarm-enable/inhibit section and set 
the switches to Set Day. Test that the 
alarm-enable l.e.d. switches on by pres- . 
sing key l, and off by pressing key 0. 
Check that the data is recycled cor
rectly by pressing the Day key seven 
times. 

Construct the . read/write control 
circuit and comparator, then modify the 
clock for display blanking and switch
on-reset as shown in Fig. 8 and Fig. 4 
respectively. Insert the memory, check 
that the time is displayed with S2 at Run 
and that only hours and minutes are 
displayed with S2 at Set and S3 at Alarm. 
These digits will be random due t~..' the 
unprogrammed memory. Pressing a 
numerical key should write into the 

continued on page 67 
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Microwave radar alarm 
Improvements to th e 1 9 7 7 design 

Accumulated experience since 
publication of Mike Hosking& design 
(J uly & August 1977) has led to a 
number of useful comments being 
received on the operational 
performance which, when combined 
with some circuit re-design, has 
resulted in a generally improved alarm 
system. This article presents the new 
system, which still has Home Office 
type approval for indoor use. 

The alarm operates on the Doppler 
effect whereby a frequency shift occurs 
when a signal source and a receiver are 
moved relative to each other. For a 
given source frequency, the Doppler 
shift depends only on the relative radial 
velocity and is expressed by fd = 2 V !}..., 
where Vis the radial velocity, and }... is 
the source wavelength. In this intruder 
alarm, the source. and receiver are com
bined together into a single module, 
which then operates like a single radar. 

The transmitter is a Gunn device 
mounted in a resonant cavity and pro
duces a c.w. signal. This signal spreads 
out over a wide beam and when posi
tioned in a room portions of the signal 
are reflected back into the receiver. The 
receiver front-end consists of a single 
Schottky-barrier mixer diode, operating 
as a superhet by mixing a directly
coupled portion of the transmitter 
power with the reflected signal. A dif
ference or beat frequency is then ex
tracted from the mixer output ter-
minals. 

\Vhen no movement is present, the 
received radar signal is at exactly the 
same frequency as that transmitted and 
so there is no output frequency (only a 
rectified d.c. level) from the mixer. As , 
soon as any movement occurs, such as 
from an intruder, a Doppler frequency 
shift is imposed upon the reflected 
signal and appears at the mixer output. 
The appearance of such a signal can 

then be used to operate a remote alarm 
system. 

Such is the basic simplicity of the 
alarm, but when account is taken of 
false alarms, transient movements, r.f. 
interference and special triggering 
requirements, then careful circuit de
sign is necessary. It is in the amplifying, 
filtering, triggering and control sections 
that the up-dates and improvements to 
this intruder alarm have taken place. 

In this country, the emission charac
teristics of the radar module are 
specified by the Home Office and for 
this applicat ion, the transmitter 
frequency is 10 .687GHz. From the 
equation, the linear relationship bet
ween Doppler frequency and radial 
velocity is 71.25Hz for each metre per 
second (or 31.85Hz per mile / h). 

In the complete circuit of the alarm 
shown the power supply is essentially 
,the same as the previous supply to the 
radar module and provides an adjust-
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able, highly stable output voltage with 
low ripple. This aspect is important ~s it 
minimizes the a.m. and f.m. content of 
the transmission. The main differences 
from the original version are 

-fewer components 
-conversion to a single-sided supply 

rail, making battery operation 
more convenient 

-active filtering 
-modification to the diode pump 

circuit to give increased immunity 
to interference and transient re
sponses 

-automatic switch-off and alarm re
set after sounding for a period. 

At the heart of the electronics is the 
RC4136 quad op.-amp. Each individual 
op-amp is similar to the popular 741, but 
has a lower input noise figure. The first 
stage is used as a filter with a fixed gain 
of about 60dB, leading into a variable
gain second stage. Following the second 
stage is the diode pump, with the addi
tion of a transistor to act as a fast 

Battery 

discharge path and so prevent the 
circuit charging up on short-lived in
puts such as might be generated by 
interference, insects or twitching cur
tains. This, together with the mains and 
i.f. input filter gives an excellent 
·immunity to false alarms and ensures 
reliable triggering on more sustained 
movement. 

A feature of the original circuit which 
is retained, but implemented differently 
is a built-in delay of about 45 seconds 
from the time of initial switch-on to 
when the alarm will start to respond. 
This allows one to leave the room after 
switching on the alarm. The delay is 
provided by the charging time constant 
of R1 and C1 to switch the output level of 
IC 2c, and hence the correct non
inverting input of IC2d. -Conversely, a 
new feature is now provided by the R2, 

C2 feedback combination which will 
automatically switch off the subsequent 
transistors after they have been on for 
about half a minute. This is a relatively 
long time for a loud alarm to sound and 
is considered sufficient to scare off an 
intruder. It also removes the embar-· 
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Printed circuit board (or this improved 
version of the 19 7 7 intruder alarm is 
available from lntignex Ltd, Portwood 
Industrial Estate, Church Gresley, 
Burton-on- Trel]t, Staffs DE 11 9PT, for 
£3. 75 plus v.a. t. 

rassment of returning home after a 
weekend away only to face one's · 
neighbours, sleepless after an in
cessantly ringing alarm. After the re-set 
action, the alarm is, of course, returned 
to the "on-guard" state. Finally, the 
alarm circuit suggests a relay, with the 
coil connected in . parallel with the 
sounder, so that a set of contacts may 
be provided for activating additional 
external circuitry. 

Switch S I a is a push-button type 
which will manually re-set the alarm 
and is also connected to a jack socket 
for connection to a remote switch. 
Thus, one has the choice of deliberately 
triggering the alarm on entering the 
room and re-setting at the alarm itself 
thereby providing a check that it was 
functioning satisfactorily, or else re-

WIRELESS WORLD , MARCH 1980 

setting from some other, concealed, 
position. 

A printed circuit board has been de
signed for the new alarm and all the 
components are intended for boa.rd 
mounting. The original idea has been 

·maintained, enclosing this board with a 
chassis and fitting it with a cover to 
disguise the complete assembly as a 
book. The alarm thus becomes smart in 
appearance ~nd can be situated unob
trusively on a bookcase or table. · 

Constructiona l points 
The mixer diode in the radar module 

is easily damaged by static and similar 
precautions to the handling c.m.o.s . 
devices should be taken. As supplied, a 
shorting link is attached which should 
only be removed after assembly is fin ~ 
ished. · 

\Viring associated with the input 
circuitry should be kept as short as 
possible to avoid noise pick-up . 

The Gunn transmitter will be per
manently damaged by a reverse 
polarity. Set the + 7V supply to within 
± 0.1 V, using R3 with a dummy load 
resistor of 47ohm, 1\V in place of the 
Gunn dev jce and then remove the 
dummy load and connect to the trans
mitter. 

When the complete alarm is 
reassembled, the final operation is to set 
the sensitivity using R4• This is done by 
observing the l.e.d. flash in response to 
movement in front of the alarm. It con
tinues to flash whilst the gain is in
creased with R4, until a point is reached 
when self-oscillation begins and the 
l.e.d. remains permanently on. Decreas-e 
the gain from this point until the l.e.d. 
just remains off when no movement is 
present and the alarm will be at maxi
mum sensitivity. 

In common with all devices that emit 
r.f. signals, approval to operate is re
quired from the Home Office. In this 
instance, the complete alarm system 
has been granted Home Office type 
approval and provided the circuit 
shown is used, a licence will be granted 
on application (see page 82). D 

Performance specif icatio.n 

Transmitter frequency 
1 0 . 6 8 7 G Hz::!: 1 2 M Hz 

Transmitter output power 1 OmW max . 
Antenna gain 5dB above isotropic 
Out-9f-band radiat ion 40dB below carrier 
Operating temperature range 

-5to +4occ 
Range 

approx 1Om against a man-sized object 
Switch-on delay approx 45s 
Automatic re-set after approx 30s 
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Literature Received 

Range of professional electron tubes, 
cathode ray tubes, vacuum capacitors and 
special products such as reed capsules and 
gas detectors are described in the EEV /M-OV 
abridged data book for 1980/81. An equi
valents index is included. Available free of 
charge in response to requests on company 
letter heads. 

A colour brochure on the production and 
design processes used in the CELLMOS 
integrated circuits by GEC is available free 
from GEC Semiconductors Ltd, East Lane, 
Wembley, Middx HA9 7PP WW 401 

Catalogue of edge connectors is produced by 
Molex Electronics Ltd, Holder Road, Alder· 
shot, Hants. WW 402 

A leaflet giving details of a range of toroidal 
power transformers rated up to 130V A, in 
p.c.b. or leadout style can be obtained from 
Avel-Lindberg Ltd, South Ockenden, Essex 
RM5 5TD. WW 403 

A suite of modules forming STATUS - an 
information retrieval system for use with 
many types of computer - is described in a 
leaflet by BNF Metals Technology Centre, 
Grove Labs, Dechworth Road, Wantage, 
Oxfordshire OX12 9BJ. WW 404 

BS4739, entitled "Expression of the proper
ties of cathode-ray oscilloscopes," is identical 
with IEC351 and is in two parts. Part 1 deals 
with general-purpose types, Part 2 being 
concerned with storage instruments. Part 1 
at £12.50 and Part 2 at £4.50 can be obtained 

:from BSI Sales Dept, 101 Pentonville Road, 
London Nl9ND. 

A booklet on the Telpro range of hand tools 
·and production equipment for electronics 
can be had from Tele-production Tools Ltd, 

. Stiron House, Electric Avenue, Westcliff-on-
Sea, Essex SSO 9NW. WW 405 

Three IEC publications have recently been 
· ·received; IEC147 details a measuring method 

standard for i.cs; IEC 430 is on test proced
ures for high-purity Ge detectors, and IEC647 
is concerned with dimensions for magnetic 
oxide cores. They are obtainable from the 
International Electrotechnical Commission, 
1211 Geneva 20, Switzerland at S.fr.70 (147), 
S.fr. 32(430) and S.fr. 16 (647). 

The first issue of a monthly newsletter from 
Rapid Recall, intended to be of interest to 
anyone concerned with micro-processors or 
memories, can be had from 6 Soho Mills, 
Woodburn Industrial Park, Wooburn Green, 
Bucks. WW 406 

A l!lethod of using a computer to write 
programs for a computer has been developed 
by Compelec, who call it Instant Software. A 
leaflet describing the facility and how cus
tomers can make use of it is obtainable from 
Compelec Electronics Ltd, Fourth Floor, 
14-15 Berners Street, London W1P 3DE. 

WW407 

A film entitled "The challenge of choice," 
written by David Weir and directed by James 
Hill for STC, examines the effect of develop
ments in telecommunications on people's 
lives. A brochure containing the script is 

available from STC at STC House, 190 
Strand, London WC2R 1DU. WW 408 

A bulletin on the various sound systems 
which can be assembled from equipment 
made by Millbank, describing several speci
men installations, is obtainable from Mill
bank Electronics Group Ltd, Uckfield, Sussex 
TN22 IPS. WW 409 

Connectors of various types, including those 
for printed boards, modular connectors and 
other multi-way and single-pole kinds, are 
illustrated and briefly described in a leaflet 
from Hypertac Connectors, Chronos Works, 
North Circular Road, London NW2 7JT. 

WW410 

A vapour deposition system for production . 
work on semiconductor materials is the 
·subject of a leaflet, available from Metals 
Research Ltd, Melbourn, Royston, Herts SG8 
6EJ. WW 411 

Multiplexed monitoring and control systems 
made by Vindicator is described in a leaflet 
from the UK representatives, Fieldtech Ltd, 
London (Heathrow) Airport, Hounslow, 
Middx. WW 412 

Performance optimization, fzilllt-finding and 
evaluation of minicomputer using logic ana
lysers is the subject of an application note 
from Hewlett Packard Ltd, King Street Lane, 
Winnersh, Wokingham, Berks. WW 413 

Analogue ~nd digital test-meters made by 
Sanwa are described in a catalogue from 
Quality Electronics Ltd, 24 High Street, Lydd, 
Kent TN29 9AJ. WW 414 

An introduction to laser velocimetry and 
details of systems and compon~nts available 
are offered in a publication from Biral, Bristol 
Industrial Research Associates Ltd, PO Box-
2, Portishead, Bristol BS20 9JB. WW 415 

Weighing cells type Z7, which are shear
beam transducers for tensile and compre
hensive loading, are the subject of a leaflet 
from the manufacturers, HBM, Stonefield 
Way, Ru1slip, Middx HA4 OJT. WW 416 

The 19SO catalogue from Livingston Hire is 
now available from Shirley House, 27 Cam
den Road, London NW19NR. WW 417 

'Radio navigation and radar' 
The article on 'Radio Navigation and·radar' 
in the January issue, p 47, contained an error, 
pointed out to us by LCDR R. E. Burke, Jr. 
The description of the Loran-e hyperbolic 
system on p 48 was in reality that for Loran
A Loran-C is also a pulsed system, working 
on a 100kHz carrier, but the time differences 
are measured on the carrier itself, giving 
errors of 50 to 300 feet from the starting point 
on a return trip. Ground wave, LCDR Burke 
tells us, extends up to 1000 miles, with a 
position accuracy of 0.25 nautical mile. We 
apologise for the mistake. 
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Alternative· astable circuits 
by Peter W illiams Ph . D. Paisley College of Techno~ogy 

COMPLEMEIVTARY AsTABLE 

c 

LoNCi -JAILED f'AII?. A5T4BLE 

These have generally been designed for special rather than general purpose use. Both 
transistors go off and on simultaneously. In circuits such as the one shown a long space is 
obtained by making R8 » Rc . Hence the current is only on for a small part of the time and the 
mean current is low. Similarly astables based on the complementary pair shown earlier in the 
unijunction model have been used as pacemakers for heart stimulus . In these applications a 
space to mark ratio of up to 1 0,000: 1 is needed to prolong battery life. Such circuits have an 
additional advantage in that the mean dissipation is also reduced for a given peak output 
current. The basic principle of the . circuit shown is seen by assuming both devices are 
conducting though not saturated and then switch off. Point A rises sharply because of the 
positive step at Tr 1 collector while B corresponding falls. The capacitors then recover with 
Rc + R8 determining the rate of recovery and A and B approach and then pass each other. When 
the difference is about 1 V the transistors just begin to conduct and regenerative switching 
forces A down and B up. The base currents are dependent on the current gains and the pulse 
duration is relatively short but ill-defined . · · 

. '• ' -·: . 

The two-transistor astable is often advocated because it can provide anti-phase and 
square-wave outputs . That facility is easily attainable with logic gates and flip-flops froni almost 
any astable or pulse generator and more attention is due to such alternators. The long-tailed pair 
is the basis of a current-switching astable which operates at much higher speeds: because 
neither transistor need be saturated. In this it is closely linked to the e.c.l. gate with which itcan 
be implemented. The emitter resistor is sometimes replaced by a true constant-current circuit · 
but this is not critical. Provided Rc«Re the circuit will not saturate; keeping Rc low reduces 
output pulse size, but generally improves the speed of response . Assume Tr 2 goes into 
conduction . The fall in collector voltage drives the base of Tr1 negative and Tr1 cuts~off 
transferring all of Re 's current toT r 2 • As the base of Tr 1 recovers toward zero the ampliher enters 
its linear region. Tr 1 begins to conduct and current is diverted from Tr 2 • Its collector voltage rises 
and regenerative switching carries it up to + V. All the current in Re novl(flows in Tr1 until the . : 
base of Tr 2 again returns to its linear region and the cycle recommenced. The long-tailed pair is 
a non-inverting amplifier of finite gain and the circuit is equivalent to a known form of op-amp 
astable. · 

A similar conclusion can be drawn about the emitter-coupled astable if it is considered as -
cascaded common-base and common-collector stages. The long-tailed pair comprises cascaded 
common-collector and common-base stages . The non-inverting combination having both Av> 1 
and Ai > 1 consists of a pair of cascaded common-emitter stages and this example is treated 
later. The analysis of this astable is easiest if ~e 1 and Re2 are replaced by constant-current 
sources 11 and 12 . The capacitor must change .it~ p.d. by equal and opposite amounts during . 
succeeding portions of the cycle as the p.d. must always return to its original value at the start· of 
each cycle in any stable oscillator. When the emitter of Tr 2 goes high, Tr1 is cut off and the 
current in t is 1

1
. When Tr1 conducts it pulls the base of Tr 2 below its emitter cutting it 'off and 

the current in C is 12 . Hence 11 t 1 = 12 t 2 and the mark-space ratio is unity for 11 = 12 • If Rc 
« Re 

1
, Re

2 
the voltage steps on the resistors; are small compared to the mean values and the 

waveforms and frequency differ little from the constant-current case. The circuit is again 
non-saturating and is capable of high speed. 

Current-operated circuits extend the range of possibilities as compared to the restriction of 
~oltage operation . A halfway house is provided where active devices are operated in series from 
a voltage supply. These are again a specialiled sub-group of astables, but can be simple and 
effective . The version shown is a serial form of the emitter-coupled astable though implemented 
with junction f.e .t .s as this eliminates a number of bias components. 

This circuit has been referred to above and can be approached in more than one way: as a 
conventional astable in which one of the capacitive couplings is replaced by a direct connection, 
as one of the two-amplifier single capacitor astables similar to a c.m.o.s. astable , or as 
equivalent to a single positive-gain amplifier with CR feedback. In this last interpretation the two 
inverting stages perform the same function as the two non-inverting stages of the long-tailed -· 
pair and emitter-coupled astables. This emphasizes the danger of "is" statements in electronic 
circuits. To say that a given circuit "is" a particular type refers only to the way in_ which the 
designer or user has decided to partition it . Each redrawing or repartitioning may reveal a new 
pattern , a new way of classifying it. or even a new class of which it is the first member. This · 
particular astable has still greater significance when related to the classic two-transistor 
monostable. 
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·Aite.rnative astable circuits 

.THEORY 

-~F;rom symmetry then, when the transistors are conducting,. the 
emitters are both at V s /2 with the bases ± 0. 6V about that level. The 
timin~ is imprecise depending inter alia on hFe· It is only one of a 
number '6f such cqmplementary astables and no analysis is offered 
thoug~the period is primarily defined by RsC. 

e In this circuit-the outp~t voltage step is of magnitude V5 Rc IRE for a 
supply of± V5 as the curr~nt in Re is switched between Tr1 and Tr2 • If 
the 'circuit were to have a linear voltage gain Av then the switching 
thresholds would be at± V sAc I REAv and the appropriate values of V 1 , 

V2 ,~re . · 

For RE, Rc comparable A,» 1 

:) ,,., ' ·. · ·. . · [A R ] 
i <: /• ·.; : , :: ~R:~21'10g8 ~ E 

A Mqr~ ~bcu~ate analysi~ uses the transistor exponential characteristics 
to derive the non-lineartransferfu_nction V0 = ktanh[V 1 .] From this the' 
conditiori dV0 I dV1 = 1 C!'!n b(l''obtained, fixing the switching threshold 

: accura~ely. 

, e Ass1,.1me Rc«Re 1 , RE2 so that voltage swing is small. Then charging 
; an~ ,di,schar!iJing currents . are approximately constant at V sIRe for 
. supply'±Vs and RE1 =Re2==Re· 

Hence the transitions are separated by a time interval governed by !::N 
· ~ Rc V5 I Y2Re (since for Tr1 conducting, Rc carries currents in both tails 
. whi.le for Tr2 conducting the current in Rc is' negligible) while the 

current in the capacitor in each case is V5 /Re. Thus T~2 . C!:N I 
1=4CRc. , " 

. The ab~ve in~olves ·~ number of approximations th~t make the result 
- useful as a guide to the behaviou r but not an accurate one. It suggests 
· that neither RE nor the negative supply rail have any significant effect 

on the frequency of oscillation though they directly control the 
amplitude. · 

· e Circuit behavio!).r is strongly dependent on the var iable fet 
characteristics. 

e The ~oltage stepatTr 1 collector is V8e(sat)2 - Vce(sat),~0.5V. The 
voltage available to control the current in the capacitor is too small for a 
stable well-defined frequency to be achieved. An additional resistor in 

. the base of Tr 2 helps. 
\ ·; ' . ' . . . 

EXAMPLE 

A long-tailed pair astable has Rc = Re and supply voltage of ± 5V. 
A.ssume that the differential output current (1 0 ) of a long-tailed pair. is 
~1ven by 10 /I= tanh [V /2kT I q] where V is the large-signal differential 
mput voltage and I is the tail current. Determine the value of Vat which 
the open-loop voltage gain from input base to output collector falls to 
unity. Hence determine the amplitude of the waveform at the base and 
the frequency of oscillation in terms ofT= R

8
C. 

The gain will be h3Jf that for the differential output condition i .e. the 
latter is derived and equated to 2. · . 

V0 =1 0 . Rc=IRctanh (-V-· -)· 
2kTiq 

Vs 
But I=-for a supply of± V s 

RE 

kT /q~26mV at room temperature and substituting for dV0 /dV= 2 
etc 

2 5X10
3 

( V1 } 

52. 
-.,.ech 2 

·-- where Vis in mV 
.52 .3 

:.cosh 2 
(;

2 
~48, cosh (~2 ~7 

v 
... 52~1.95 

Y~100mV 

The circuit should thus switch when the input base reaches about 
+ 1 OOmV and again at -1 OOmV giving a peak-peak amplitude of 
200mV. 

The collector step voltage is Vs. This might lead to saturation and a 
slowing of the response; reducing Rc to Rei 2 avoids this but reduces 
the threshold to 80mV and the peak-peak amplitude to 160mV. 

For a step of V5 , the resistor voltage is raised from -V to -V+V5 i.e . 
from -0. 1 up to 4. 9V, decaying to + 0. 1 V before initiating the 
switching action again . 

1 1 . 
From symmetry f=--='--___;_-=--- assuming R8 »Rc. 

T 2 X 3. 9T 7. 8T 

For Rc =ReI 2 the step size is reduced making V~2.4V but the gain is 
also reduced 

v 
. 52~1.54 

v~aomv 

This is a reduction of about 1 3% for a 50% fall in resistance . This is 
reasonable stability for a fast and simple circuit. 
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What's cooking? 
The reluctance (for whatever reasons) 
of the Home· Office to introduce a low
power citizens' band radio facilit!' in the 
UK is in marked contrast w1th the 
open-ended permission gi~en to the 
public to install crude, h_tgh-power 
transmitters in their homes m the form 
of microwave ovens. Radio
astronomers at Jodrell .Bank have in
vestigated (Nature, Vol282, 6 December 
1979) the amount of broadband 
spurious "out-of-band" emission from 
typical ovens and have confirmed that 
this is sufficient to cause interference to 
extra-terrestrial signals when picked up 
on the sidelobes of large radio
telescopes at distances up to 20km or 
more on some frequencies. 

Ovens generally use the "rectified 
a.c." form of pulsed, self-excited micro
wave generators on the i.s.m. (indust
rial, scientific, medical) frequency of 
2.45GHz with a power output of the 
order of 1-2kW. 

The primary source of leakage of 
unpolarized radiation is, the report 
states, from the seals around the oven 
door: "The seals are non-contacting and . 
seem to· consist of a resonant, quarter-· 
wavelength choke nominally tuned to 
2450MHz, followed by microwave ab
sorbing material." It is emphasised that 
while this form of sealing is sufficiently 
effective at 2.45GHz to satisfy the UK 
safety regulations (i.e. exposure to 
microwave radiation), It fails to give 
adequate out-of-band suppression to 
prevent possible interference with other· 
radio services authorized to operate: 
within the l-6GHz spectrum. Elsewhere 
it has been suggested that harmonic: 
emission from ovens could prove to be, 
the major source of interference to' 
12GHz reception of television from 
direct-broadcast satellites. 

The use of larg~ numbers of micro
wave ovens in residential areas could 
also prove a major problem for radio 
amateurs interested in the development 
of microwave communication at low 

. signal levels. · 
The Jodrell Bank team complain that 

for the past ten years they have been 
urging the Home Office to specify ?er
mitted levels of out-of-band spunous 
radiation from ovens. • 
A boom in the hobby 
Amateur radio in the UK experienced a 
sharp boom during 1979 and a record 
26 981 licences were current in De
~e~ber. The number of new licences 
issued by the Home Office during the 
year amounted to 3155, of which 1054 
were Class A (all modes, all bands) and 
2101 Class B (v.h.f./u.h.f., no morse). 
Some 2400 people passed the first 

Topics in the air 
The New Year brought forth a flurry of 
"new prefix" activity. East German 
amateurs appeared under the guise of 
"Y2" instead of the long familiar "DM" 
in what seems likely to be a permanent 
change. A selected 200 Russian ai?at
eurs in Moscow, Leningrad, Talhnn,
.Kiev and Minsk introduced a series of 
prefixes to mark the coun~ry's hosting' 
of the Olympic Games, usmg RX, RZ,. 
RK and RU prefixes for what are termed1 
"special Olympic ham operatio~s." Cl~h 
stations in Moscow and Talhnn wtlll 
similarly change prefixes on July 1st; 
and those in Leningrad, Kiev and Minsk 
on July 15th. These special prefixes end[ 
on August 3rd. 

The -first complete break in 50MHz 
long-distance propagation in more than 
two months came on December 15th, 
1979 when the expected decline in solar 
flux took effect. A feature of the period. 
of high solar activity was its remarkable 
freedom from geomagnetic disturb
ances normally expected at sunspot 
maxi~a. An aspect ofv.h.f. propagation 
in the USA that does not appear to 
occur in the UK is a regular winter 
Sporadic E season affecting signals on 
28 and 50MHz. 

A 432MHz amateur television 
repeater is in operation in the \Veiling
ton area of New Zealand, providing 
opportunities for tv tr~nsmi~sion over 
distances of 60 to 100 miles, wtth several 
more in the planning/construction 
stage. An estimated 50 such repeaters 
are now operational in various parts of 
the world. A special "intruder watch" 
callsign - ZL61 \V - has been issued by 
the New Zealand Post Office but will 
not be used for normal contacts. 

A new reciprocal operation agree-. 
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ment between Canada .and the USA 
came into force on January 21st with 
exceptionally liberal terms: It allo~s 
amateurs of either country whtle 
visiting the other to operate witho~t 
needing to obtain prior written per~Is
sion. However, since US-type novtce 
and technician licences are not issued in 
Canada, US amateurs with such 
licences are still not permitted to 
operate in Canada. . 

The Vojvodina Amateur RadiO 
Federation of Yugoslavia has more than 
10 000 members and its basic aims are: 
"t~ maintain radio links, teach and train 
·young people in electronic~ and 
telecommunications and tram all 
members for all-people's defence and 
social self-protection". The national 
amateur society in Yugoslavia is SRJ 
(Savez Radioamatera Jug?sfavij~). . 

Special event callsigns m the UK m 
. the series GB4 plus two or three letters 

are being issued through the RSGB; the 
G B3 plus two letter calls will in future be 
used for repeater stations, and GB3 plus 
three letters for beacons. Special event 
callsigns in the series GB2 and GB8 
continue to be issued. 

A number of FCC employees who 
received callsigns in a manner stated to 
have been "inconsistent" with official 
procedures are to be allotted new calls. 
This follows an investigation into frau
dulent upgrading and licensing of sta
tions in recent years. 

A ~pedal Certificate of Membership 
has been presented by the Royal Naval 
Amateur Radio Society to 87-year-old 
Mrs F. V. McKenzie, OBE, former 
VK2FV who was Australia's first YL 
operator, first qualified woman elec
trical engineer and founder of the 
Women's Emergency Signalling Corps. 
(later Women's Royal Australian Naval 
Service) which trained about 11,000 
Australian, American and Indian radio 
operators during World \Var 2. 

In brief 
A new RSGB award for microwave 
operation will require confirmation of 
contacts with five "large QTH locator 
squares" on any of the bands between 
1.3 and · 24G Hz. . . . FCC is expected 
soon to permit American rtty en
thusiasts to use ASCII. ... A regular 
moonbounce newsletter is being or
ganized by the Oxford University EME 
Group (G3\VDG, 10 The Crescent, 
Pattishall, Towcester, Northampton
shire) ... Rev G. C. Dobbs, G3RJV, 
Hon. Secretary of the "G"QRP-Club" 
has changed address to 17 Aspen Drive, 
Chelmsley \Vood, Birmingham B37 
A linear translator (repeater) on the 
1296MHz band is operating in San Jose, 
California. 

PAT HAWKER, G3VA 
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Impedance mismatching 
A pitfall to be avoided when using Thevenin and Norton equivalent sou_rces 

by F. J. Lidgey. Ph.D., B.Sc. Oxford Polytechnic 

Power transfer from a source into a 
load is frequently discussed in circuit 
theory. Also a parameter of interest is 
the transfer efficiency (11) defined as 
the ratio Of load power p L tO total 
power delivered by the source P s· The 
proposal of this article is to outline a 
common error made in calculating '11 

which stems from an incorrect 
assumption regarding the power 
delivered by a Thevenin or Norton 
equivalent source. 

\Vith transfer efficiency in mind it is 
easy to show that a 'mismatching' of 
load to source impedance reduces 
power dissipation in the source imped-
ance. For example, in Fig. 1: · 

Thus '11 = ( R~~ RL) · 

'11 tends to zero for ~L/~,« 1 and11tendsto 
its maximum value of one for RLRs» 1. 
If for example R 5 = 500 then 80% 
efficiency of transfer of power into RL 
occurs for RL = 2000 and PL = 64% of 
PLmax· However, there is obviously no 
optimum choice, as can be seen from 
the plot of Fig. 2, which shows that for 11 
of 100%, i.e. no power dissipated in ihe 
source then no power flows in the 
~ircuit,'since RL/R5~oo and iL ~o. 

1·0 

0·8 

0·6 

0·4 

0·2 

All this seems quite reasonable and as 
one would expect, if R5 and V

5 
are really 

known in any circuit. At first sight, it 
appears that they are: all that seems 
necessary is to generate the Thevepin 
equivalent source, which gives Rs and 
v 5 ; hence, 11 may be obtained from the 
expression given previously. This, how
ever, is a fallacy, which can be exposed 
by the example of Fig. 3. 

Taking the special case of vj = 2v sand 
R 1 = 2R 5 , then applying Thevenin's 
Theorem, the source can be replaced by 
a voltage source of v s and a source 
resistance of R5 , exactly as in the circu~t 
of Fig. 1. Clearly, PL is the same but 1s 
P ? -

s· 
For Fig. 3: 

( 
2RsRL . ) 

Ps=(2vs)2/ 2Rs+ 2R +R 
s L 

= (z+~) vs2 =PsJ· 
Rs(Rs+RL) · 

For Fig. 1: 

2 p 
p- vs - p = §3 

s (Rs+RL) sl (z+ ~~ ) 

Fig. 1. Simple series circuit with 11 = R u 
RL +Rs 

Fig. 2. For maximum 11 no power can flow. 
4 

(RL Rs ) 

~ 

asymptotic to 1 

0 f---------~----------~2----------~---------;4--------~5 

~ - ,· . -. RL vL 

source : load 

Fig : 3. Thevenin equivalent of this circuit 
gives different 11 to circuit of Fig. 1. 

and so P 53 >P51 whatever -the choice o( 
RL/Rs. . 

Unless the circuit is a Theveni.n type 
source we cannot use the expression for 
'11 derived earlier, so what is going 
wrong? The mistake lies in the use of 
Thevenin's Theorem. In der~ving the 
Thevenin equivalent source the current 

·and voltage at the terminals of the 
equivalent source are exactly equal to 
those of the original source. But there is 
no one-to-one correspondence between 
the previous sources and the new 

· Thevenin equivalent voltage source 
which depends on both the terminal 
voltages and . all the source resistors, 
and so the power delivered from the 
Thevenin source is in general different 
to the power from the original source. 
The difference between P5 and PL must 
be the power flow in the source resist
ance P 0 , i.e., P 0 = P5 -PL. As already 
stated, in obtaining the Thevenin equi
valent source PL remains the same, so 
P5-P0 must remain the same; sin~e t~e 
source powers are different, P 0 ts dif
ferent in the two circuits; the power 
dissipated in the source resistance of 
the Thevenin equivalent source is not 
equal to the power dissipated in the 
original source. 

The same argument applies if a cur
rent source is substituted for the vol
tage source, as in the circuit of Fig. 4, 
which is a Norton equivalent of Fig. 1. 

PL =iL2RL = (R v~R JRL 
. · L S 

ps =is · VL = (~ss r ~~~~s 

PL Rs 
'l']=-=--

ps RL +Rs 

Continued on page 78 
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STATUS OF ENGINEERS 
Regarding the status of engineers, as dis
cussed in your editorials and correspon
dence. One factor seems to be overlooked, 
viz, that the status and respec't given to 
doctors and lawyers increa,ses exponentially 
with age, right up to their 70s, whereas that 
of an engineer, however experienced, 

· reaches a plateau at 25 and then drops off 
rapidly beyond 35. How many jobs offered in 
WW advertisements are open to anyone over 
30? Precious few! 

Nor is this exclusive to Britain, but has 
already spread to the USA and is now begin
ning to be felt in Japan. 

In countries devoted to . production in 
support of the almighty deutschmark, en
gineers are still accorded some degree of 
respect in their middle years, but one 
wonders how long it will stay so when pro
duction there also falters, as indeed it must 
eventually in a world of resource shortages. 

The sad fact is that engineers don't stay 
engineers long enough to get status! It would 
be interesting to know what old engineers do, 
for a living. Is there a suitable subject for a 
survey there? (They can't all retire at 40!) · 

A final word: no matter how much head
way young engineers make, the days when 
they might have made it socially have gone. 
Yet, somehow, I don't ever expect to see aged 
doctors or lawyers being thrown out of work 

. by computers or young graduates! 
Ronald G. Young 
Peace haven 
Sussex 

DIGITAL FILTERS 
Perhaps, following Mr Gray's letter in your 
January 1980 issue, I could raise a point 
which is not always well-made in text books 
and which space did not permit me to touch 
on in my article on simple digital filters in the 
JjlY 1979 issue. . 

A digital filter algonthm performs calcula
tions and outputs certain values at fixed 
intervals of time. Strictly speaking, the out
put values are only meaningful at those ~xact . 
instants, and what happens in between Is not 
defined; hence the plots of the points only in 
Figures 2 and 5 of my article. . 

This, however, is not particularly helpful m 
practice since we generally wish to produce 
some analogue waveform for further use or 
inspection on an oscilloscope. As soon as we 
do this we enter the field of waveform 
recovery and make implicit assumptions 
about the technique involved. Most 
frequently, as Mr Gray's Fig. 1 implies, a 
zero-order-hold is assumed, the properties of 
which have been well discussed by Zuch 1 
and include an average delay of half the 
iteration interval and a linear phase response 
equal to goo lag at the Nyquist frequency. If 
Mr Gray finds a phase advance of half the 
iteration interval, I would suggest he has 
made an error in interpreting or plotting his 
results. 

Other methods for waveform recovery are, 
however available. A first-order hold retains 
the value of the previous iteration as well as 
the present one, and uses this data to 
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Sine wave (a) sampled 8 times per 
cycle and recovered py (b) zero-order 
hold and (c) first-order ho~d. 
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generate a slope which will, one hopes, le~d 
towards the point where the next sample will 
arrive as shown here. This method effects a 
significant reduction in the delay terms. A 
second order hold is also possible and this 
will generate sections or parabolae. I do not 
know of any applications in real time where 
this technique is used, but it is not uncom
mon for curve generation in the computer 
numerical control of milling machines, for 
example. 

These factors are of importance to the 
practical engineer, since they imply that the 
exact response obtained from a digital filter 
as we approach the Nyquist frequency may 
owe as much to the waveform recovery 
technique as to the filter itself. 

Incidentally, the reference to Nyquist de
rives from the communications field; it may 
be of interest to note that in the process 
industries virtually the same law is kno~n as 
Shannon's Theorem2 but the formulation 
places greater emphasis on the exclusion of 
frequencies higher than ~t. 
P. A. L. Ham 
NEI Parsons Ltd 
Newcastle-upon-Tyne 

References 

l. E. L. Zuch: "Designing with a sample-hold won 't 
be a problem if you use the right circuit." Electronic 
Design 23, November 8, 1978, pp. 84-89. . 
2. E. I. Lowe & A. E. Hidden: "Computer Control in 
Process Industries." Peter Peregrinus Ltd 1971, pp. 
180. 

AUDITORY CUES IN 
STEREOPHONY 
We were most interested in Philip Vander
lyn's article on auditory cues in stereophony 
in the September 1979 issue. The whole piece 
begs one particular question - what does the 
current craze of multimiking do for our 
stereo perception? Perhaps Mr Vanderlyn 
could be persuaded to relate his research 
experiences in this aspect. I, for one, would 
be interested in a researcher's views of this 

particular debasement of Alan Blumlein's 
original ideas. 

But more immediately I would question Mr 
Vanderlyn's attribution of "in the h·ead" 
sounds to dummy · head derived stereo, lis- . 
tened to on headphones. We are currently 
marketing a number of binaural records and 
would claim that "in the head" sounds are 
the last things being achieved. Real distance 
"out of the head" effects are clearly discern
ible on many parts of our discs. True, it is · 
easier to get distance, side and rear effects as 
opposed to "out front" images, but to de- ' 
scribe the effect as "in the head" clearly 
defeats the reason for the marketing of our 
discs. 
M.G. Skeet , 
Whitetower Records 
Milton Keynes 

The author replies: First of all multimiking is 
not a current craze; it has been going on 
almost from the introduction of stereo 
records. Secondly, it owes nothing to 
research, so I have no experience of it in that 
context. Thirdly, my personal opinion of it is 
not for publication, but I would agree with 
him that it represents a debasement of 
Blumlein's conception. There is a fourth 
aspect, the economic one. Very early in the 
practice of stereo recording using "pure 
Blumlein" techniques it was found difficult 
and time consuming to get a good musical 
and spatial balance. It also called for much 
patience and understanding on the part of 
musicians and conductors. It was thus very 
expensive ~md the multimiking technique 
came into being, which permitted subse
quent editing and which produced a colour
able imitation of "real" stereo. I did wonder 
at one time whether it fell foul of the Trade 
Descriptions Act, but because the definition 
of stereophony in BS 661 is so widely drawn it 
appears it can unblushingly be called stereo. 
Nonetheless it is a fact that, in this way, 
many very satisfying stereo records have 
been made that would not or could not had it 
been necessary to keep to theoretically rigo
rous methods. We have to bear in mind, as I 
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am sure Mr Skeet does, that record com
panies exist to sell home entertainment 
rather than to demonstrate scientific truths. 

My comments on headphone stereo were 
based 0n early experiences when it was 
found impossible to. create a convincing 
image using dummy head techniques. The 
expression "in the head" wa$ a form of words 
used to describe the vivid but unnatural 

· effects produced. At that time the only 
headphones readily available· were those · 
affectionately known as "cans" - excellent 
for reading Morse code signals but not really 
suited for serious listening. Now that there 
are many excellent high quality headphones 
the situation is different and it is possible to 
listen with pleasure to all types of pro
gramme material. I must admit that on more 
than one recent occasion I have heard real
istic external sounds, but these have been 
from special recordings which ·preserved 
possible cues due to the pinna. I am inclined 
to think that the role of the pinna, which has 
only recently been studied in detail, has 
hitherto been underrated. However, I still 
feel that the head rotation cue is an essential 
part of any convicingly external image, at 
any rate over an appreciable period of time, 
and there seems to be no possible way to 
provide this using transducers held in a fixed 
relationship to the ears. 
Philip Vanderlyn 

RUMBLE CANCELLATION 
FILTER 
Congratulations to J. P. Macaulay for his 
elegant method of removing rumble from 
stereo disc reproduction without degrading 
the deep bass response (Circuit Ideas, Sep
tember 1979 issue). The concept of turning 
the lowest bass into a mono signal is so 
beautifully simple that one wonders why this 
technique is not widely used. 

After having studied the discrete circuit 
desig'n, I deCided to build a simplified and 

High performance rumble 
cancellation filter. Channel 
separation is maintained only down to 
1OOHz. Lower frequencies are 

averaged between L and R, thus 
eliminatihg the out-of-phase rumble 
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improved version, making use of today's 
superior integrated op-amps. The diagram 
shows how a TL074 quad op-amp i.e. is used 
together with a simpler matrixing system to 
form a rumble cancellation filter (as I prefer 
to call it) with near ideal characteristics. The 
TL074 exhibits a performance, in terms of 
extremely low distortion coupled with high 
slew-rate and bandwidth, that i:S hard to beat 
using even complex discrete designs. Ex
pected figures will be around lOJ-1 V noise,. 
d<0.002%(to 20kHz) a~d fu ~ se~-~-r~I MHz. 

In his filter Mr Macaulay uses 
· equal C-values (33nF); this will not give a 
Butterworth characteristic. For this a ratio of 
2:1 is required, hence my corrected values of 
47 and 22nF. 

It should be kept in mind that the rumble 
filter inverts the polarity of the input signal. 
If it is ever to be installed in a system where it 
may be switched in or out of service, inver
ting gain-of-one buffers must be used for the 
polarity convention to be preserved. 
Jens Langvad 
Ring Instrument 
Vanlose 
Denmark 

TRICKLE DOWN OR 
TRICKLE UP? 
Referring to the November editorial, I 
thought that in general the "trickle down" 
theory of reducing poverty by development 
was discredited, though there are exceptions. 
Where a country has a resource which can be 
turned into cash, as for example Britain's 
North Sea oil, there is a case for using the 
cash for capital investment in industry. This 
was also the Shah's policy in Iran; and no-one 
who has seen the traffic jams (of private cars) 
in Teheran would suppose that the ben
eficiaries of this policy were very few in 
number, though they might well be a 
minority of the whole population. On the 
issue of intermediate technology-versus 
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:capital-intensive technology, there is also the 
prestige consideration which may be ratio
nalised in the form: "If we are going to buy 
machinery from abroad, we should obviously 
buy the most up-to-date." 

Those who are seriously interested in 
under-developed countries should see a book 
such as "Income Distribution Policy in De
veloping Countries" by Irma Adelman and 
Sheiman Robinson.* Much of this book is 
concerned with the tech,nicalities of con
structing a computer model · (for South 
Korea); but the authors do discuss various 
economic policies and conclude that the 
most effective single way to reduce poverty 
in such countries is to assist agriculture. 

A pocket calculator is of rio use to an 
under-nourished family; and such things as 
radio communication to call a doctor 
improve the amenities but do not reduce the 
poverty. The positive contribution of elec- · 
tronics is through computer simulation of the 
economy, which makes it possible to answer 
the question "What will happen if we do 
such-and-such?" without actually 
implementing an experiment which might 
prove to be disastrous. "Chips with every
thing" may be all right for developed coun
tries, but we should be modest enough to 
admit that high technology alone cannot 
solve all the world's problems. · 
D. A. Bell 
Walkington 
Beverley 
Yorks 

*Published for the World Bank by Oxford Univer
sity Press, 1978. There are many books on income 

·distribution, but this one (a) is concerned with 
developing countries and (b) has a computer model, 
based on continuing processes rather than extra
polation of past data, which appears to match 
reality successfully. 

30 TELEVISION 
K. P. Wood (October 1979 letters) suggests 
that it is impossible to provide stereoscopic 
viewing of a moving object on a flat screen 

. without viewer discomfort. This he claims is 
because of conflict between focusing and 
convergence clues received by the viewer . .. 
However, his claims are pure hypothesis 
without any attempt to provide qualitative or 
quantitative evidence. 

A major factor he omits to mention is 
perspective, a subject all painters and photo
graphers have to fully comprehend to master 
their arts and crafts. A very strong illusion of 
depth is conveyed in mono pictures whether 
paintings or projected kinematograph films 
by the correct use of perspective in images on 
a flat surface. If Mr Wood is correct there 
would be a strong case for supposing that 
viewing of painted pictures with strong 
perspective would cause viewer discomfort. 
Surely he would not sustain this argument? 

It is true that viewing of red/green anal- . 
glyph 3D imagesis tiring, but this is because 
it is quite an abnormal situation for one eye 
to see only deep red images whilst the other 
sees only green. 

It is also true that viewing of a large 
number of early 30 polaroid colour films 
produced headaches and eye strain. However, 
it has now been established, as a result of 
research and a better understanding of the 
subject, that this was not due to the factors 
postulated by Mr Wood. It was because the 
camera men and directors who made the 
early 3D films did not property understand 
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the rules that apply to stereo
cinematography and both in camera work 
and subsequent editing produced visual cue 
conflict situations much worse than Mr 
Wood postulates. 

There is now no reason to believe that a 
· correctly photographed and edited 30 stereo 
film of the colour/polaroid type will produce 
any viewer discomfort e'":e.n o-:er long 
periods. If there is any scienttftc evtdence to 
the contrary I shall be most interested if Mr 
Wood will quote the basis of it. 

Meanwhile, recommended reading for 
those interested in factual accounts of work 
done in this field is: "Introduction to 3D" by 
H. Dewhurst, Chapman & Hall, 1954; and 
American Cinematographer, (special 3D 
issue), April1974, 1782, North Orange Drive, 
Hollywood, Calif. 90028. 
A. E. Lott 
Reading 
Berks 

HERE BE DRAGONS 
In his piece on audio in your 'Into the 'eigh
ties' feature (January issue), Adrian Hope 
expresses his surprise that so many people 
"are prepared to venture so far north into the 
provinces as to make Harrogate an annual 
success ... ". If Wireless World were to 
consider holding a 'Remark that could have 
been better put' competition, then I am 
confident that Mr Hope would stand every 
chance of winning first prize. 

Attacks by marauding bands of savage 
Yorkshiremen, in their distinctive flat caps,. 
on traffic on the Al have lessened markedly 
in recent years, and many travellers from the 
south have claimed that it is now relatively 
safe to venture north - even well beyond 
Watford. The only real danger lies in any 
reckless suggestion to one of the natives that 
Harrogate is a curious place to hold a natio
nal exhibition: black puddings can be un
pleasant, particularly when stuffed whole 
into unlikely places. 
W.Dampier 
Wallington 
Surrey 

THE "WHY?" 
OF ELECTRONICS 
I was just r~flecting on our good fortune in 
having in Wireless World a high quality 
technical journal which (unlike the 
numerous trade journals) is not afraid to 
discuss the why? anci what for? of electronics 
as well as the how? when I came across Mr 
Greenwood's letter (January issue) calling 
for an end to "political rhetoric" in your 
editorials. 

Unlike Mr Greenwood I think it needs 
more than a few "delightful moments of 
humour" to "demonstrate that technical 
people can be human~" Technology is 
changing society now faster than at any 
other time: some changes are for the better, 
some for the worse. The people who find their 
lives changed as a result of the engineers' 
combined efforts will not think us "human" if 
we blindly and mechanically create what 
we're told to without sparing so much as a 
comment in a technical journal on the de
sirability of what we are creating. Techno
logy has great potential for improving the 
quality of life - if applied sensibly. As 
technologists we must make our contribu-

tion to the discussion of how to apply it 
. sensibly, rather than allow_ its c_ontrol to pass 
unquestioned to those pnmanly concerned 
with financial gain in the short term. _ _ 

so, long may Wireless W«;>rld_ contmue 1ts 
perceptive and searching edtt?nal ~om~ent, 
followed I hope by vigorous dtscusswn m the 
letters pages. 
P. A. D. Bird 
South Brent 
Devon 

"TRIVIAL" 
DESIGNS 

AMPLIFIER 

In reply to Mr Duncan's letter "Trivial 
amplifier designs", in the January issue; 
whilst I am in general agreement with his 
views on psycho-acoustics, I feel he may 
have missed the object of my article ("Low 
distortion amplification," October 1979). 

The nature and control of distortion and 
other important parameters in a.f. amplifica
tion are generally misunderstood, resulting 
in the growth of jargon and mysticism (as 
witnessed by Mr Duncan). The aim of my 
article was to combat this by defining the 
problems in engineering terms and using the 
solutions as design criteria for a gain cell 
block. Although the article described its use 
in a domestic sound reproduction system it 
could have equally been applied to a 
laboratory amplifier, low distortion oscilla
tor, distortion factor meter etc. 

To take Mr Duncan's objections to their 
logical conclusion, should design in any one 
field of engineering be terminated due to 
imperfections in another? 
B. J. Codd 
Medical Physics Department 
Leicester Royal Infirmary 

FAILURE OF DISTRESS 
SIGNALS AT SEA 
I was surprised on reading the letter by R. 
Philpot (November) and a previous letter by 
·John Wiseman (June) about the problems 
encountered at sea operating at 500 kHz. In 
theory a solution of salt and water effectively 
earths the r.f. power present in the aerial's 
insulator, which makes electrical contact 
with the wire. 

The practical solution is the use of e.h.t. 
cable, so that there is no electrical contact 
with the conductor. A 150-watt input has 
been used, but much higher levels are be
lieved possible. In the experiment, RS Com-

. ponents 18kV e.h.t. cable was used. 
I feel sure that this is a late, but effective 

answer, and with lives at stake the cost is 
very small. 
Peter C. Gregory, G4 HXV 
Ashton-under-Lyne 
Lanes 

Mr Wiseman replies: 
The use of e.h.t. cable would be similar in 
principle to the naval practice of using p.v.c. 
coated whip aerials. However, the statement 
that" .... a solution ofsalt water effectively 
earths the r.f. power . .. " is an over
simplification. I have letters from people at 
sea reporting severe problems with 'wet 
insulators' at 500kHz but less effect at 
2182kHz and similar, and very little at all at 
h.f. in the 4 to 21 MHz marine bands, and my 
own experience confirms that. Since Mr 
Gregory gives an amateur call sign, the 
experiments he refers to will have been 
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carried out in the amateur bands 1.8 to 30 
MHz. A ship's main aerial is invariably 
greater than 1.4 wave-length at h.f., and why 

· h.f. is almost unaffected I leave to others to 
explain, but at 500kHz the antenna is always 
less than 1/4 wavelength and its capacitance 
forms part of the pi-coupler resonant tank 
circuit. It is,' in my opinion, change in an
tenna capacitance due to Kohlrausch Effect 
that is the cause of the problem at 500 kHz. 
For reasons of economics, the pi-coupler 
range of adjustment will be much less at 500 
kHz than at h.f., due to the size of com
ponents required. The pi-coupler may be able 
to accommodate changes in aerial 
parameters at h.f. which it cannot accom
modate at 500kHz. 

E.h.t. cable of the automotive kind would 
present some problems. Coated with salt 
water it might become a concentric capaci
tor, aggravating pi-coupler problems. It 
would lack mechanical strength and would 
not stand up to rough treatment; once the 
insulation was cut or bruised it would be 
rendered ineffective, and it does not lend 
itself to easy repair if broken by a wharf 
crane, for example. 
John Wiseman 

PROGRAMMABLE 
NOTES FOR MUSICAL 
INSTRUMENTS 
Mr Waters is incorrect on several points in 

· his letter in your January issue. , 
The system of temperament that was dis

carded when equal temp~rament was 
adopted about 140 years ago (not 250 as Mr 
Waters states) was mean tone temperament, 
not natural or just temperament. Mean tone 
temperament is based on natural tempe~a-~ 
ment with a few judicious changes whtch 
produce harmonious music in 6 major keys 
and 3 minor keys. The remaining keys suffer 
from the effects of the changes and have 
rough harmonies. Handel and Bach had 
instruments tuned to this system. Equal 
temperament is an artificial system not 
based on the natural system at all. The 
result is that all keys have equal-ly rough 
harmonies but music can be played in all 
keys. , 

The system I am proposing uses natural 
·temperament, which sounds best, and allows 
modulation to any key. Surely, had such a 
system been available to Bach he would have 
adopted it in favour of equal temperament. I 
would be interested to find out in which ways 
Mr Waters's musician friends consider my 

·proposal is retrograde since it has not been 
possible hitherto! 
M. Robins 
Bilton 
Rugby 

I was very interested in M. Robins's letter 
"Programmable Notes for Musical Instru
ments" in the November 1979, issue since I 
did some research on the possibilities a 
couple of years ago for my own amusement. I 
would like to mention, for anyone interested 
in pursuing this subject, the excellent treatise 
"On the Sensations of Tone" by Helmholtz, 
which is published by Dover with many extra 
appendices and tables; the theoretical work 
on harmony and tuning has never been 
bettered. 

The information required by an instrument 
to perform a perfect job of just tuning is more 
complex than merely the key of the music. It 
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requires some skill in analysing harmonies 
to derive the data, and more than a few extra 
keys to enter it into the instrument. I do not 
'believe that performers would welcome ad
ditional manual input to the instrument of 
this complexity. 

My research concerned a computer model 
of an instrument which would analyse the 
music in real time and tune from the knowl
edge gained. Actually, it is theoretically 
impossible to make a perfect job of this in 
real time, as M. Robins probably knows, 
because the context of the harmony must be 
known, including what follows. My work 
showed that only about half of the job could 
be done this way, and it would not be cheap, 
given the amount of computer power it 
consumes. 

Just temperament is interesting, but it is 
not obvious that it is musically desirable all 
the time. Unaccompanied singing, such as 
the close harmony which I have done, tends 
to go flat, for good reasons related to the 
tuning changes that occur when modulating 
in just temperament. This would be unac
ceptable in an instrument. Further, the sound 
of chords in just temperament is very smooth 
and restful, lacking the high frequency beats 
which-are normal in any other temperament. 
These are important, since they add "life" to 
the instrument, which would be dull and 
monotonous without them. The power of 
indefinite modulation, which arrived with 
equal temperament, is now such a central 
feature of music that it cannot be discarded, 
as would prove necessary with the progress
ive flattening otherwise encountered in just 
temperament. 

I believe that just temperament is not a 
marketable feature, since the research and 
development costs would be considerable,. as 
my work has shown. Nevertheless, it would 
be nice to see some organ manufacturer offer 
it as an optional (and no doubt very expens
ive) feature. Otherwise it should remain what 
it has been for the last few hundred years- a 
guide used by musicians, but not blindly 
followed, in aiming at acceptable compro
mises in tuning. 
Michael C. Bailey 
Winchester 
Hants 

C-D IGNITION PROBLEMS 
Recent letters in Wireless World on motor 
cycle c.d. mentioned "false triggering" and 
"cross talk". My problem does not involve 
motor cycles but misbehaviour of c.d. igni
tion in cars of various units built. This shows 
up as a slight roughness in the engine at 
about 2000 r.p.m. 

My first unit which showed this problem 
was the Marston, but a cure was effected by 
changing the triggering circuit to a unijunc
tion circuit. Perfect operation was enjoyed 
for some months until the h.t. lead worked its 
way out of the coil, causing the thyristor and 
the unijunction to expire. Upon fitting new 
components, the unit once more worked but 
with this irritating misfire. Many hours of 
work produced no cure, so the Marston unit 
was regretfully removed. The distributor was 

. even removed from the car as well as the coil 
and driven by a lathe while monitoring the 
h.t. voltage with a good oscilloscope, but this 
showed only a perfect train of sparks. 

Then I came across an article in Electronic 
Engineering of December 1974 written by 
Jorgen Hoyer of Motorola, who advanced a 
most interesting theory as ~o the cause of this 
erratic misfire - to quote: "Very often the 

petrol/air mixture is far from being ideal. It 
may be too rich or too weak and usually is 
very unevenly mixed, in fact, an ignitable 
mixture may · not have even reached the 
spark gap at the time the first arc occurs. 
Under these conditions an arc must be 
maintained for the lucky event where in
flammable gas happens to move into the 
spark gap." Mr Hoyer goes on to describe a 
simple method of increasing the period. This 
he accomplished by connecting a suitable 
diode across the ignition coil primary. 

However, this made no difference at all 
when tried on my car. Also a unit which 
would not function correctiy on my car 
would perform well on a different make of 
car. 

Another peculiar point is that tests were 
done on three identical units built on p.c.bs 
with machine wound inverter transformers. 
Two gave the same erratic miss but the third 
worked perfectly. No discernible differences 
could be found in the units, which were all 
factory built. 

If any of your readers have had similar 
problems, I would like to hear from them as 
this is a problem I would dearly like to solve. 
D. J. Bruyns 
Witbank. 
Republic of South Africa 

INTERFERENCE WITH 
MSF RECEPTION 
A popular student project is the reception of 
the Rugby transmitter (MSF) which puts out 
time and frequency standards and can be 
useci to drive a self-setting clock. 

The service area is large; it is claimed1 to 
include most of Europe but in some areas 
interfering signals may cause trouble. There 
is a powerful transmitter 1800 hertz away 
from MSF and in the Manchester area it is 
1 OdB larger than MSF. In Preston it is 20dB 
larger. A relatively wide band receiver is 
needed to make use of the coded time signals 
and this project has defeated several of our 
students. 

May we suggest that anyone considering 
· ~he problem should do a few measurements 
in his area before building the complete 
clock? It would be interesting to know if your 
readers have ever had trouble with commer
cial equipment in this area. 

Another source of interference is the 
fourth harmonic of the tv line timebase but 
this can be solved by moving the receiver. 
T. G. Izatt 
Preston Polytechnic 
M.D. Samain 
University of Salford 

Reference 
1. Mullard Technical Communications, Volume 14, 
Number 40, October 1978. 

We understand . that the interfering transmitter 
(on 61.8kHz) is in fact H.M.S. Inskip, between 
Preston and Blackpool. - Ed. 

MAGAZINE PROJECTS 
AND KITS 
It occurs to me that many of your readers 
may be puzzled as to why different com
panies quote such widely differing prices for 
kits of parts for projects in the magazines, 
and possibly a few words explaining this 
might be of interest. 

63 

The fact is that when engineers design/ 
build projects, they use any materials which 
happen to be at hand, and then when the 
project is finalised, a list of parts is sent out 
by the magazine to the leading companies for 
pricing. · 

If completely standard parts, normally 
carried in stock by the firms concerned, are 
specified, then there is no problem, and all 
companies should be able to offer com
petitive prices. Unfortunately, this is seldom 
the situation, and very often special non
stock items have to be obtained. Even this in 
itself would be unimportant if one knew how 
many kits were going to sell, but it is usually 
pure crystal-ball gazing, and because of this 
the special parts have to be casted on a 
one-off basis. 

Another problem is that for convenience a 
designer often uses a purely trade source to 
obtain his parts. This would not be particu
larly important if retailers were able to buy 
competitively from these sources, but one of 
the best and most reliable trade sources 
offers no discount for the retailer, and will 
not sell direct to retail customers, which 
means the retailer has to add his margin, and 
the end product becomes very expensive. 

This letter is not meant as a criticism of 
designers or magazines, but might assist 
designers to provide economical kits. There 
is no doubt that if there was more liaison at 
the design stage with the retailers concerned 
many of these problems could be overcome. 
J. N. Shipton 
A. Marshall (London) Ltd 
London NW6 

HIJACKING CARFAX? 
D.P. Leggatt of the BBC (October letters) in 
replying to Peter Manson's letter expresses 
optimism that the designers of the Carfax 
service have adequate means to control the 
security and authenticity of the information 
broadcast. Surely such a system is fun
damentally vulnerable to hijacking for the 
following reasons. 

Firstly, inexpensive Carfax decoders are 
going to be manufactured in large quantities; 
therefore their principles of operation cannot 
be inordinately complex. Secondly, some 80 
genuine transmitters throughout the country 
will be quite openly bro_adcasting the 
"secret" initiation code every few minutes. 
Thirdly, test generators producing the 
appropriate signals will, no doubt, be extens
ively used in service workshops. 

But, perhaps, traffic wardens will have 
their duties extended to ensure that no 
obscene, humorous or alien messsages are 
being transmitted. 
Mandy Peterson 
Swindon 
Wilts 

The BBC replies: 
Mandy Peterson will not let me get aw:ty 
with my rather generalised statement on 
Carfax security, and she makes some very 
relevant comments. · 

Certainly 'secret' initiatir..g codes would 
have their limitations, but there are other 
techniques available including comparisons 
between the originated and transmitted 
signals. 

As ever, it will be difficult to ensure abso
lute seeurity and I must . confess that our 
obscenity detector is not yet perfected! 
D. P. Leggatt 
Head of Engineering Information Dept 
BBC, London WI 
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R EVERS E p Q U S H / -of better than 0.1% in anything other than 
// · test equipment). 

NOT A Tl O·N // - In conclusion, perhaps to back up the 
Concerning the comments on Rever(e Polish above comments, Mr Taylor and other audio 
notation by W. H. Powell in August letters, I engineers may be interested to know that 
for one certainly prefer the normal Basic Analog Devices intend introducing a device 
notation as opposed to its Reverse Polish · specifically aimed for the audio field, the 
form. The last-mentioned may be useful AD7110, in mid March I980. The AD7110 is a 
when minimising keystrokes on a calculator, monolithic c.m.o.s. digitally controlled atte-
but my policy is to make the machine do the nuator in a 16-pin d.i.l. package. The analo-
work. gue output voltage decreases logarithmically 

However, the notation for formulae is not . as the 6-bit digital~input code increases. The 
of great significance. Far more controversial attenuation range is 0 to 88.5dB (plus full 
is Mr Powell's belief that languages should muting facility) in 1.5dB steps. The total1 

use Reverse Polish notation throughout harmonic distortion is · better than -98dB 
(presumably including key words like IF, (0.002%) and the signal-to-noise ratio is 
ELSE) for efficiency. I would suggest that his 124dB. When tested with a commonly avail-
notions of efficiency are concerned purely able audio op-amp, a bandwidth of 0 to 
with the output from a compiler (i.e. smaller, 250kHz was observed. 
faster) and should not influence the appea- M. I. Stephenson 
ranee of the written progntm, which one Analog Devices B. V. 
hopes is a clear, readable document making Limerick 
use of control and data structures (Pascal Republic of Ireland 
perhaps?). Apart from certain high-speed, 
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For example, we aurally compared . one 
pre-amplifier against a straight wire on . 
music. In spite of the masking presence of the · 
pre-amplifier's distortion byproducts, which 
seemed to add distorted bright energy to 
music above 5kHz, we also heard what 
seemed to be a purely tonal balance anomaly. 
We aurally judged this anomaly to be a 
plateau hinged at the 2120Hz RIAA break
point, and estimated its magnitude at 20 mB. 
Only then did we measure the pre-amp. Its 
actual RIAA frequency response was flat -
save for a plateau hinged at 2120Hz that 
measured-20 mB in magnitude ( ± 1 mB); The 
pre-amplifier's designer and manufacturer, 
who witnessed this experiment, asked why 
we even bothered with measurements, if the 
human ear could be that perceptive and 
calibrated. 

Incidentally, our measuring technique 
presented in IAR 3 can reliably measure 
down to about 0.2 millibels, unlike the 0.5 dB 
limitation of Ms King's meters. And since 
IAR 3 we have extended our measuring 
sensitivity (using differential techniques) real-time applications, I have no objection to 

clearly readable programs with a few inef- WHAT'S 
ABOUT e? 

so NAT U R Af: ~'::.~!- : in~o the picobel region. Theref~re, and in 
· sy·mpathy with Mr Marks' destre to end ficiencies. -

Michael Parr 
Barns ley 
West Yorkshire 

DIGITALLY CONTROLLED 
ATTENUATOR 
I read the Circuit Idea on the digitally con
trolled attenuator by Mr S. R. Taylor, in the 
December issue with interest. The AD75XX 
series of c.m.o.s. d-to-a converters are all 
inherently 4-quadrant multiplying devices. 
They can . all therefore be used for audio 
·applications, one of which Mr Taylor de-
scribes. It is not a large step of course to 
implement a stereo balance and volume 
control system using two such circuits run
ning from updown counters fed serially. 

Perhaps I could emphasize one or two 
general points with regard to such audio 
applications. Compared with analogue 
controlled electronic attenuators, digitally
controlled attenuators offer some distinct 
advantages. Total harmonic distortion fig
ures are significantly better, bandwidth is 
significantly wider and noise immunity 
greatly improved. In addition, such systems 
have the facility for remote operation under 

-touch-switch or microprocessor control. 
Could I also make a recommendation with 

regard to MI' Taylor's circuit? The selection 
of the operational amplifier should be done 
with care. The output resistance of the d.a.c. 
changes with code-setting (as does its 
capacitance). This means that an amplifier 
with a largeinput-offset should be avoided as 
a code-dependent variable output-offset will 
result. This may produce significant noise 
during code change. As the d.a.c. has a few 
pi< output capacitanc~ typically 37-120pF (de
pending on code), capacitive feedback
compensation must be employed when using 
wide·bandwidth amplifiers. This is usually 
about 10-20pF depending on the amplifier. 

Instability may occur at some code set
tings if no compensation is used. Mr Taylor 
shows a gain-adjust potentiometer in the 
feedback loop of his system. I would suggest 
a fixed, low noise, resistor of value 1kQ in the 
feedback loop and include a 2kQ adjustable 
resistor in the in the input line to the AD7520. 
(However, I suspect that there is only a 
limited need for a full scale absolute accuracy 

· d€c.imal point confusion, I herewith enter a 

I would like to suggest two thoughts on the 
article "What's so natural about e?" by J . C. 
Finlay in your December 1979 issue. First, 
perhaps I have missed something, but I do 
not se~ how memorising or writing a "trick" 
such as 193/71 fore is easier or simpler than 
memorising or writing e itself. Particularly 
since if you have memorised e to five decimal 
places (2.71828) you have also memorised it 
to nine decimal places (2.718281828) because 
of the repetition of the "1828" digits. 

Second, I agree that it is a nice touch for · 
some calculator manufacturers to print 
values such as eon the calculator. However, 
we are not limited to what the manufacturer 
may print on the calculator. I find it con
venient to keep a small data booklet in my 
calculator case, and to consider the booklet 
as an accessory for the calculator. 

In closing, I enjoyed reading the article, 
and the rest of the issue, and look forward to 
receiving Wireless World each month. 
Tenny Lode 
Englewood 
Colorado, USA 

AND NOW THE PICOBEL 
Contrary to Anne King's letter (November 
1979), the millibel has immediate and 
important application in musical recording/ 
reproduction systems. In fact, a lengthy 
article in International Audio Review 3 was 
devoted entirely to the ear's sensitivity to 2-5 
millibel deviations in frequency response, 
and the consequent need for very precise 
RIAA de-emphasis in phono preamplifiers. 

This article discussed how those traditio
nal experiments, which established the en
trenched belief about our hearing insen
sitivity to loudness changes on single tones of 
less than 1 dB, are irrelevant to our hearing 
sensitivity to frequency response deviations 
on broadband signals, such as music. 

Our experiments have established that we 
can hear frequency response differences in ' 
the 2-5 millibel area, as has empirical work by 
our friend Stanley Lipshitz and others. Not 
only can we reliably detect that there is a 
difference (which is a sufficient criterion to 
establish an auditory threshold). The dif
ference is so clearly perceivable that we can 
correctly describe it, qualitatively, and, yet 
more remarkably, quantitatively. 

. plea for the picobel as the standard unit of 
·commerce! Also, if we are to capitalize en
gineering unit names in deference to the 
scientists they honour, let us do the job right 
and revert from bel to Bell, not Bel. That bell 
which tolls is hardly ever capitalized, so the 
confusion should be minimal. 
J. Peter Moncrief[ 
International Audio Review 
Berkeley 
California, USA 

In the UK it is standard practice to use capital 
letters for the abbreviations of unit names but not 
for the full names . .::. Ed. 

LIQUID-STATE 
AMPLIFIER 
The late Professor Fleming's account of the 
thermionic diode (November 1979-· issue) 
reminded me of a little search for the 'mis
sing' counterpart of the vacuum gas and 
solid-state devices - the liquid-state 
amplifier. 

Although it might be argued that this is the 
biological amplifier of choice, as, for 
example, in the form of the 'cochlear 
microphonic' signal generator available in 
,the mammalian ear (a signal capable of 
driving an ordinary audio amplifier), I was 
interested to find that a liquid 'ionic diode', at 
least is easy to arrange. A diode made with a 
platinum wire and a silver/silver-chloride 
wire dipped in dilute sulphuric acid gave a 
forward to reverse conductance ratio better 
than 25: 1 for signals of less than ± 1OOm V 
amplitude d.c. Moreover, Professor Flei
schmann (Southampton) was able to describe 
a two-membrane 'ionic triode' which he 
constructed as a research student in 1947. 

Considering the speeds of the various 
charge carriers estimated below: 
> 105 m.s -1 in a hard valve, 
< 10·2 m.s -1 in a copper wire, 
~ 10-7 m.s -1 in an ionic liquid, 
for an electric field of 1Vm·1, I expect the 
frequency response of the wet triode is, well, 
wet. 
B. Whatcott 
Addlestone 
Surrey 
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Electronic combination· lock· 
Non-volatile logic devices gi.ve easy programming and long-term storage . 

by Alan Oakley, B.Sc. Plessey Semiconductors 

This article describes how an 
ordinary key operated mechanical 
door lock can easily be converted to a 

14-digit, multi-code electr~nic security 
lock,-using non-volatile logic devices. 
The data in these devices can be 
altered easily but once entered can be 
retained for a considerable time even 
in the absence of applied power_ The 
4-digit combination codes are easily 
programmed and the vetsatifity of the 
f:lesign means that the system does not· 
need clearing_down. It is a simple 
matter to extend the system from a 4 
digit code (some 65,000 odd 
_combinations) to any greater number 
of codes by adding more quad 
latches. Apart from the normal door 
latch such a system coultl find 
application anywhere where access is 
to' be restricted, and could also be 
converted to be remote controlled. 

The MN9102 quad latch is one of the 
NOVOL range of integrated circuits 
produced using the Plessey 'metal
nitride-oxide-silicon' (m.n.o.s.) process. 
This is essentially a p-channel, ·metal
_gate process, but with the additional 
feature that variable-threshold memory 
transistors may be fabricated alongside 
conventional fixed threshold m.o.s. 
transistors. These memory transistors 
can be used to retain data even in the 
,absence of applied power and therefore 
provide the facility of non-volatile data 
storage in standard m.o.s. circuits. 

Data may be stored in the MN91 02 for 
at least one year, in the absence of -. 
applied power, over a ooc to 70°C tern- . 
-perature range. The device runs off 
sta'ndard m.o.s. supplies of + 5V 
and-12V which are used internally to 
generate the high-voltage supply nor
mally associated with m.n.o.s. memory . 
devices, and requires only a single ex
ternal capacitor to act as a charge 
reservoir for supplying current when 
writing into the memory. The data that 

. is applied to the four inputs is written 
into the memory when the SAVE con
trol is taken to a logic 0 level and the 
data subsequently appears on the four 
outputs. Typically, ten million 'save' 
operations may be made before the 
pe~ormance of the device is impaired. 
The stored data is , automatically res
tored to the outputs whenever power is 
reapplied. Arl. output enable is also 
available which, when taken to a logic 0 

level, presents a high-impedance state 
on each data output line, thus permit
ting multiplexed operation. · 

. The digital security code system uses 
the MN9102 quad latch to store 
hexadecimal digit data in the absence of 
applied power. When this data is inter
rogated with the correct incoming data 

·from a keyboard there is a 2% second 
delay before an electro-mechanically 
operated mortice catch is opened for 2Yz 
seconds. The delay and opening times 
may be varied easily and are included 
to improve security and conserve 
power. The number of digits in the 
security code is totally dependent on 
:the number of quad latches. 

Data is entered into the system via a 
hexadecimal keyboard with a diode/ 
resistor decoder, if a 16, single-pole 
output keyboard is used. Alternatively, 
the data may be entered using a 16 key 
encoder (74C922) if a 4 x 4 matrix 
output keyboard is ~n use. Either system 
gen~rates the four data signals and 
,'anykey,' which is normally low but . 
goes high when a key is pressed; this 
signal is used to generate the timing 
pulses. The-four data signals are fed into 
a c.m.o.s. quad D-type flip-flop (74Cl75) 
,whichis clocked by SRCLK, generated 
from two monostables gated with 'an
ykey' to prevent any keyboard bounce 
effects. Once clocked, this data is then 
compared with the stored data in the 

6 

MN9102 using a c.m.o.s. four-bit mag
netic comparator (14585). If the key
board data is the same as the stored 
data, then the A""' B output 'Of the com
parator will go high. For more -~igits the 
quad latches, comparators and flip- flops 
are cascaded as follows. The outputs of 
the nth flip-flop are connected to the 
inputs of the (n-+: l)th flip-flop, with all 
the 74Cl75 connections the same: i.e., 
SRCLK to CLK, clear held high, and all 
the Q outputs unused. The outputs of 
the nth flip- flop are also connected to 
the inputs of the nth quad latch (for use 
,in programming), and to the 1st set of 
inputs of the nth comparator. The out
puts of the nth quad latch are connected 
to the second set of inputs of the nth 
comparator, of which the nth A= B 
output is connected to the (nth+ l)th 
A= B comparator input. Other common 
connexions are A> B and A< B held low 
with their respective outputs unused for 
the 14585, and output enable held high 
and Save inputs common for program
ming on the quad latch. 

\Vhen a 4-digit code is stored the 
following sequence of events will occur 
when the code is interrogated. If, for 
example, the code stored was 9102 the 
data stored would be with 2 in latch' A 0 
in latch B, 1 in latch C and 9 in latch D. 
The 9 when entered would be clocked in 

. to the output of flip-flop A and compared 

High 
Voltage 

Generator 

~. --, 
I 

I 
I 
I 

..1.47n .,. 
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Fig. 1. Internal block diagram of MN9T02 quad iitch. 
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Correct code 

with 2 in latch A, giving A= B on com
parator A as a low level. \Vhen the 1 is 
entered, the 9 is clocked to the output of 
flip-flop B and compared with the 0 in 
latch B; hence A= B out of comparator 
B will also be low level. The 1 will be at 
the output of flip-flop A and will be 
compared with the 2 in latch A, so the 
A= B output on comparator A will 
remain low. The third digit 0 will cause 
the 9 to be clocked to the output of 
flip-flop C, the 1 to the output of flip-flop. 
B and the 0 to the output of flip-flop A. 
The A= B output of comparator C will 
be low, as will the outputs of the other 

To program a new code, it i_s entered 
. and the Save inputs to all latches are · 
held low for at least lOms, by pushing a 
switch for that time. The switch poles 
are connected to the inputs of a bistable, 
which have pull up resistors to + 5V, 
and the centre pole is at OV. \Vhen the 

Any key 

Monostable 
G)a otP 
Monostable 
@00/P 

SRCLK 

Last SRCLK tor a r---1 
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switch is operated, the outputs change 
state, giving a high-to-low transition on 
on one of the bistable outputs, going 
high again when the switch is released: 
it is this signal which is used asthe 
common Save. 

To make the system more secure 

. two comparators. The final digit 2, 
when entered, will cause the correct 
digits to fall in place with the stored: 
data, hence the 2s will match in position 
A, the Os in position B, the ls in position 
C and finally the 9s will match in posi
tion D: the A,;, B outputs of all compa
rators will go high, indicating that the 
~Qq~ w~~ ~orrect. 

correct code _ __ _ _____ ---1 •~-----------------

Correct code 

Door open 
1,. 2·5 seconds •j -- ------ ---- ----,..j. 

Door enable 
-- - -- - - - ---------.1+---,2>.;· 5;;;-s~e;;:c~on~dks-----~L-----

Fig. 3 . Timing diagram of logic. 
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Fig. 4. Power supply and switch driver. 

there is a 2% second delay after the 
correct code has been found. This is 
achieved by means of a 14528 retrigger
able c.m.o .s. monostable , which is 

·positive-edge triggered from SRCLK, 
and initially preset with a delayed 
power-up pulse . \Vhen Q goes high 
again it is ANDed with 'Correct code' to 
give 'Door open', which is normally low 
but which goes high 2¥2 seconds after 
'Correct code' goes high. The positive 
edge of 'Door-open' triggerrs another 
14528 retriggerable monostable whose 
Q output, when it goes low again after 
2112 seconds, is ANDed with 'Correct 
code', thus producing a 'Door enable' 
pulse. Although this signal is norm.ally a 
low level, going high 21/2 seconds before 
going low again, the values of the resis 
tors and capacitors on the monostables 

may be varied to give different 'Door 
enable' ·delays and widths . The 'Door 
enable' signal is used to drive two bipo
lar transistors, which in turn activate 
the electromechanically operated mor
tice. The second inverter consists of a 
high-power p-n-p transistor, which is 
designed to switch between tl:}.e unre
gulated supply and zero volts to provide 
1.5 for the solenoid. A l.e.d. and resistor 
are used to indicate when the door is 
open 

Further modifications may be made 
to the outlined system with provision to 
activate an alarm when more than three 
incorrect codes are entered or possibly 
control the logic remotely, depending 
on the user's requirements. The system 
described would need only the mini
mum modifications. 0 

Clock ti111er - 2 continued from page 52 

memory and change the display accor
dingly. Pressing more than four keys 
should repeat the writing process. Pres
sing the Alarm ·key should access the 
memory for the next alarm time. Incor
rect times may be entered such as 30.15 
to fill up unwanted space if sixteen 
alarm times are not required. Altern
atively , the alarm times may be 
repeated. 

Assemble the comparison detector 
and relay driver and with IC 13 omitted, 
connect pin 5 of IC 14 to test point 1. Set 
an alarm time to the actual time, leave 
the switches at Set Alarm and display 
test point 1 on an oscilloscope which 
should follow Fig. 13(a). Display test 
point 3 and adjus.t R43 until the negative 
going edge occu'rs 0.5ms before the 
negative edge at test point 1. Set an 
alarm time so that only tens-of-hours, 
hours and tens-of-minutes digits agree. 

with the real time. Leave the switches at 
Set Alarm and check that the 
waveforms agree with Fig. 13(b). Insert 
the remaining i.cs and adjust R46 for a 
suitable output pulse length. Note that 
if the value of R46 is too low, IC5 is 
retriggered and produces a double out
put pulse. If the timer does not operate 
correctly when the tested circuits are 
connected together it is probable that 
100Hz ripple on the lOY supply is tur
ning Tr2 off every IOms which produces 
spikes on the power fail line. This is 
easily cured by increasing the value of 
c3. 

Modifications 
The output of the 555 timer is t .t.l. 

· compatible and can directly drive a 
variety of interface units. A simple flip
flop enables an external circuit to be 
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Wireless World needs a new person 
on its editorial staff. Technical 
experience in electronics and I or 
communications and an ability to 
write are essential. The work is 
varied and includes writing technical 
·news reports and ot~er material, 
attending meetings, exhibitions, 
press conferences and other events, 
some abroad, and editing 
contributed technical articles. A 
good deal of freedom will be given to 
.a person who shows aQility and 
responsibility . Preferred age range 
25 to 35 . Write to : The Editor, 
Wireless World , Dorset House, 
Stamford Street, london SE 1 9LU . 

switched on at one alarm time and off at 
the next. A counter and decoder allows 
the system to be expanded for the con
trol of several different devices. The 
alarm-enable/inhibit circuit can be 
modified to select one of two different 
alarm-time programmes by .taking the 
alarm-inhibit line to a spare address 
input on the memory, pin 3 or 21, and 
grounding pin 13 ofiC13b. 

Up to 64 alarm times can be obtained 
by adding two flip-flops to the chain in 
IC 7 and connecting the two new outputs 
to the spare memory address pins. If the 
alarm-enable/inhibit section is not req
uired, the circuit can be omitted except 
for IC 21 c. Alternatively, if the alarm
enable / inhibit section is duplicated and 
the two alarm-inhibit lines are con
nected to the spare memory address 
pins, four alarm-time programmes are 
obtained. If this modification is made, 
the control logic IC 16b and IC 16c must be 
alter.ed so that keys 0, 1, 2 and 3 select 
the appropriate programmes. 

The timer can be used with a con
ventional digital clock which has a 
suitable multiplexed display and multi 
plex control lines coded in binary. A 
midnight pulse and the inputs to IC 13a 

and IC 13b have to be decoded from the 
·display. The five inputs to IC 13 can be 
replaced by the tens-of-seconds C bit 
driving a monostable to give a pulse of 
at least lOOms duration at the start of 
each minute. If switch-on-reset is not 
needed the set-time-pulse input is 
grounded and the circuit around Tr 7 Tr 8 
omitted. 
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Finniston -what the Institutions say 
The long~awaited Finniston Report (see p36 
Jan., p88 March and p46 June, 1978 issues) 
has now been officially published, some 
weeks after much of it · had been leaked. 
Having had time to consider the proposals in. 
the report, the professional institutions are 
welcoming it , but they also have reserva
tions. · 

The Council of the IERE was disappointed 
to find that the Finniston Committee had 
little to say about what the IERE considered 
to be the root cause of the inadequate per
formance of the :~ation ' s manufacturing. 
industry, namely the general lack of en
thusiasm for work at non-professional levels 
and the consequent low standard of indust
rial relations within many areas of British 
industry. They also regretted that the sym
mary report failed to give credit to the 
engineers concerned with the design and 
manufacture of electronic equipment and 
with systems engineering, and that it did not 
reflect "the high regard in which the British 
electronic and radio engineer is held over
seas." 

This institution particularly endorsed the 
committee's recommendations to im pr:ov_e _,. 
and extend the balance of theory and prac
tice in the pattern of education and training 
for the engineer of the future. The Council 
also welcomed the formation of the British · 
Engineering Authority, and in particular the 
proposal that this would endeavour to bring 
together groups such as working engineers, 
employers, engineering teachers, public 
agencies and the Government, who have 
common interests but who, at present, tend 
to act in relative isolation from each other 
because there is no active mechanism for 
linking them. 

Concern was felt about the proposal that 
the Authority would . maintain an "expert 
staff" to implement its policies. This propo
sal, they thought, could deny the Authority 
direct access to the institutions, which 
according to the IERE are "the focal points of 
the best expertise available in each of the . 
engineering disciplines at both Board and 

. working levels". It is the IERE Council's view 
·' that this would aJso create an unnecessarily 
expensive new area of bureaucracy for the 
registration of engineers in plaGe of the 
present self-financed resources available in 
and through the engineering institutions. 
However, the Council was pleased to note 
the recommendation that the learned society 
task of the institutions might be advan
tageous to the profession as a whole. "This", 
the council said, "reflected the point made by 
the IERE President, Professor Gosling, in his 
1979 Inaugural Address, that it was perhaps 
time that they gave careful consideration to 
whether the engineering profession was not 
now two professions - the old with its 
scientific basis of Newtonian mechanics and 

1
the new, as represented by the IERE, whose 
business was founded on quantum 
mechanics and the new concepts of network 
theory, control theory and information 
science". 

Finally, the IERE was relieved to see the 
Finniston team's unanimous view that the 
new statutory register must embrace the 

current stock of engineers as well as the 
engineers of the future. They were, however, 
very concerned to note that the Committee 
could not agree on how this should be done. 

The lEE particularly welcomed the pro- ; · 
posed d istinction between courses for 
students and engineering students, each 
involving substantial cooperation between 
industry and the schools of engineering. 
They also welcomed the committee's hope 
that registration by the engineering 
authority would become in effect a licence to 
practice, but regretted that the Committee 
had not put forward firm proposals for legis
lation to implement that view. "If registra
tion does not open avenues of employment in 
limited areas otherwise closed to engineers, 
the authority will be deprived of the strength 
needed to implement its policy", said an lEE· 
,report. 

The Chairman and. Officers of the CEI, 
after discussions with the presidents of 
member institutions and the chairman and 
senior members of the Engineers Registra
tion Board (ERB), made a statement in which _ 
they endorsed the Finniston Report's ana
lysis of the ills of the aritish manufacturing . 
industry and its broad objectives for recog
nising and improving the contributions to be 
made by professional engineers. The council 
particularly supported the view that 
employers must be encouraged to look on 
their engineers as valuable investments to be ' 
developed, rather than assets to be exploited; 
and the need for thorough practical training 
for engineers in industry. The CEI, however, 
had reservations about the proposed 
methods of attaining these objectives, and 
the relevance of these proposals to the prac
tical and urge.nt needs of manufacturing 
industry, they thought, would require critical 
examination. 

According to the CEI, the benefits to 
industry claimed by the Finniston Report 
could be achieved much more cheaply and 
quickly by an evolutionary process - that of 
developing the already existing machinery of 
the engineering institutions to meet the 
broad objectives set in the report - rather 

than by the revolutionary process of 
replacing this machinery, which operates in 
the public interest under the authority of the 
CEI's Royal Charter, by the British En
gineering Authority. 

The CEI was strongly opposed to the 
recommendation that all members of the 
proposed BEA should be appointed by the 
Secretary of State, as they saw this as having 
their affairs taken out of their hands - it is 
characteristic of all professions in the UK 
that they are mainly self-regulating and 
consist of members who have been elected or. 
nominated by the profession itself. 

Being aware that the new engineers -
products of the proposed education arrange- . 
ments - could not become fully quaiified 
engineers before the late 1980s, and that for 
the next half-century the majority of prac
tising engineers will be those who now exist 
or who are under training by the present 
methods, the CEI warn that unless the 
morale of these engineers and international 
confidence in their ab ili ty are fully 
irraintained, very great damage would be 
caused to the national interest. 

The CEI considered that the report's fail
ure to make any proposals for improving the 
education, training and progression of en
gineering technicians was a serious weak
ness. 
A union view 
Ken Gill, General Secretary of the Technical, 
Administrative and Supervisory Section of 
the AUEW was disappointed with the 
Finniston Report because the. Committee of 
Enquiry had failed to deal with the pay and 
status of engineers. "It is surprising that' in a 
report of 253 pages only about six pages are· 

. devoted to engineers' pay and the role of the 
trade unions in the engineering industry", he 
said. TASS, he said in a recent report, blamed 
the engineering professions' lack of status on 
inadequate salaries and the lack of rational 
salary structures. ''If urgent consideration is 
not given to raising the salary and status of 
engineers , the British manufacturing in
dustry will fail to attract and recruit a large' 
enou_gh number of new engineers", he added . 

~'In the b • • . . •• 
eg1nn1ng ••••••• 

I 

Analysis of the cosmic microwave back
ground radiation left over from the "big 
bang," the primordial explosion which it is 
believed began our universe, suggests the 
existence of clusters of galaxies containing 
hundreds of millions of stars. Data collected 
by NASA's U-2 aircraft in the uppe r 
atmosphere from remnants of radiation 
points to the conclusion that the Milky Way 
galaxy, of which we are a part, is hurtling 
toward the constellation Virgo at more than 
a million m iles an hour , under the 
gravitational influ~nce of a "supercluster" · 
around it. 

University of California scientists believe 
the supercluster contains 30 to 40% more 
galaxies than are normally found in the same 
volume of space and that it may be 2 billion 
light years across. 

The supercluster would account for about 

1% of the volume of the observable universe, 
which extends through 10 billion light years 
of space. Dr. George Smoot has pointed out 
that not enough time has elapsed since the 
"big bang" for such a supercluster to have 
formed, which implies that such a gigantic 
concentration of mass dates back to the 
beginning of the universe: "If one such huge 
concentration of rriatter exists," says Dr. 
Smoot, "there are probably others." 

The new findings introduce an element of 
doubt into the previously accepted idea that 

. the event which started the universe about 15 
billion years ago was a powerful but tightly 
controlled exBansion of matter in all direc- . 
tions at a uniform speed. The supercluster's 
existence implies that the primordial fireball 
was "lumpy" and that the vast forces 
released were by no means uniform in their 
effects. 
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BBC responds to WARC '79 
frequency proposals 

'In a recent engineering press statement the 
BBC outlines its reactions to the W ARC '79 
frequency allocations, those for Region 1 
having been given in our February 1980 issue. 

The Corporation's response is generally 
favourable where domestic broadcasting is 
con.cerned, but is "less happy with the impli
catiOns for external services on tfie h.f. 
bands.:·· For domestic radio broadcasting, 
extension of the v.h.f. band II to 108 MHz is 
welcomed. Although formal international 
agreement does not provide for complete 
clearance for broadcasting use until 1995, 
some additional programme channels can be 
made available much earlier than this, and 
services which now have to share the three 
national v.h.f. channels can be separated. The 
band II extension is also welcomed for the 
future development of local radio services. 

Allocation of the sub-band 519.5-526.5kHz 
is welcomed for use with the BBC Carfax' 
motoring information system, but such use is 
subject to non-interference with navigatio-

. nal beacons in neighbouring countries; the 

BBC would have been happier with an ex
'Ciusive allocation. 

Extension of the v.h.f. television band III 
by two 625-line channels will be of value if 
this band is to be re-developed after closure 
of the 405-Iine service. The current W ARC 
proposals require the closure of this service 
by 31st December 1986, although the Annan 
report suggested a phased programme of 
closure beginning in the early 1980s. On the 
u.h.f. television bands the provision of up to 
four additional channels will considerably 
ease the planning of further extensions of 
u.h.f. coverage throughout the country. 

Allocations for s.h.f. satellite links are also 
welcomed, but the rearra'ngement of the h.f. 
bands for overseas broadcasting falls consid
erably short of the BBC's wishes, especially 
at frequencies below 9MHz where no exten
sions have been agreed. 

The statement ends with the BBC asserting 
its support for the reservations entered by 
the UK and the USA delegations to the 
conference, retaining the right to "take · 
whatever steps may be necessary to maintain 
the effectiveness of our external services." 

Scripts by wire _at Bush House 
.Two mini-computers and an array of disc 
storage units form the heart of a "scripts by 
wire" system now in operation at the BBC's 
Bush House, the Overseas Broadcasting de
partment's headquarters. 

Some 30 million scripts covering news 
stories, talks_ and features can now be dis
tributed each' year by electronics to more 
than 200 outlets in the complex. The central 
newsroom contains 39 v.d.u.s and journalists 
dictate their stories to operators who type 
them into the system. Once written, the story 
can be directed by the computer to specific 
language sections and can be printed out in 
individual offices. 

Both short pieces and longer talks can be 
written into the system which can accom
modate items of up to 5000 words; news· 
stories are kept on file for seven days, current 
affairs talks for 14 days and general features 
for 100 days. 

A selective "list" can be drawn up on the 
v.d.u. according to subject matter, or the full 
list of talks may be checked. On the other 
hand, stories which only apply to a particular 
part of the world may be called up for display. 

The electronic distribution system is con
trolled by two General Automation 16/440 
mini-processors . Both are in continuous 
operation and receive the same input, but 
only one provides output. If a fault occurs, 
the standby processor can take over 
immediately. Each processor is associated 
with a 2 megabyte fixed-head disc and a 24 
megabyte disc pack drive. New ,material is 
entered on magnetic tape and later transfer
red to microfiche for archive storage. 

Each of the 137 v.d.u.s distributed around 
the building can undertake full text editing, 
but only those in the news, talks and features 
areas are free to amend stories ih the central 
store. Hard copies are available from 85 
printers strategically placed amongst the 
offices. 

.. 

Ken Clayson, engineering manager in 
charge of the new system says, "The system 
is saving an enormous amount of time and 
paper and it lets us make far wider use of the 
material we prepare. Every one of the broad
casting sections at Bush House now has 
access to every script prepared here. In the 
days when we relied entirely on paper that 
was just not possible." 

The hardware was provided by the data 
system division of ITT Business Systems to a 
specification set up by the BBC's Capital 
Projects Department. 

MicrolNave 
unit detects· 
cancer 

6 9. 

An instrument containing a sensitive 
radiometer capable of measuring tempera
ture variations of less than 0.1 o Celsius 
(0.2°Fahrenheit), part of a microwave appli
cator made by Microwave Associates, an 
American company, is being used to locate 

·and possibly destroy cancerous tissue. The 
equipment has located tumours in 14 known 
cancer patients and has detected a cancerous 
site in one patient which was not revealed by 
the use of conventional techniques. 

The principal advantages offered by the 
new instrument are that it does not emit 
harmful radiation, can be used outside the 
body and could become relatively inexpens
ive if mass-produced. 

Cancerous tissue is hotter than healthy 
surrounding tissue and conventional 
methods such as infra-red thermography can 
detect tumours near the surface of the skin, 

· but the new method permits checking at a 
much deeper body level. 
· If the instrument proves itself effective, 
after an extensive series of hospital and 
laboratory tests, it could become standard 
equipment in doctor's surgeries. Patients 
could be quickly and easily tested for many 
forms of cancer, just as they are now tested 
in a routine manner for heart malfunction by 
means of an electrocardiograph. 

The treatment side of the new instrument's 
use would involve microwave heating of a 
tumour to destroy cancer cells. Tumours 
have· a relatively poor vascular system 
(compared with healthy tissue) and 
researchers believe that a tumour will heat 
faster and remain hot longer than sur~oun
ding tissue because there are fewer blood 
vessels to carry the heat away. 

The next stage in the instrument's test 
pr~9ramr_ne will be its use on cancers in large 
amnrals m the Norfolk, (Virginia) Medical 
Sch~ollaboratories. 
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Mullar'd to •raxe" 900 iobs 
Mullard's decision to "streamline" its tube 
production business will, according to a 
report in The Times, •16th Jan 1980, result in 
the loss of 900 jobs at its Durham and 
Simonstone, Lancashire works. 

The main changes, to take place over the 
next two years, will involve further automa
tion and alterations to quality control de
partments; these : moves are seen as 
necessary to compet~ with the high output of 
quality tubes and tv receivers from Japanese 
manufacturers and in the face of the deve
lopment of domesti~ products using tv-like 
tubes. 1 

The National Economic and Development 
Office has recently identified certain trends 
in the tv and components industries and a 
study of production costs of colour television 
sets in the UK, Japan, South Korea and W. 
Germany has shown that Japan in particular 
gains a high cost adtantage from its overall 
higher level of investment in advanced 
automated plant, ~up.erior efficiency in 
manufacturing and !design and more rigid 
quality control of components. 

The Muiiard decfsfon reflects an awareness 
of these findings and also links up with 
NEDO's main recommendations wh'ich in
clude the "rationaliz~tion" of UK tv produc
tion into larger units producing five times the 
current number of receivers, more involve
ment directly with Japanese technology, to 
improve and introduce more new designs and 
to carry out more research and development. 

Only about 100 of 1the threatened jobs will 
go in 1980 and Mullard says that it "intends to 
continue to invest substantially in the picture 
tube business.'' 

' A modern tv tube production line in 'Hnland using "Japanese" technology, in this case a Hitachi range 
of 20in, 22in and 26in tubes of the "in-line" variety, featuring quick-start heater, 110° deflection 
angle, temperature-compensated shadow mask, electrostatic focusing and self-converging integrated 
neck components. This automated plant, operated by the Automation Group, Valmet Oy, Finland is 
expected to be producing about 500,000 tubes by the end of 1981 . 

Multi-l.e.d. ·aircraft instruments under test Disobedient 
spacecraft A 4in by 3in screen incorporating more than 

49,000 l.e.ds, providing a resolution of 64 
lines per inch is currently being evaluated by 
the USAF Flight Dynamics Laboratory as 
part of a joint project between the USAF and 
the Canadian Department of Industry, Trade 
and Commerce. 

The device is intended as a replacement for 
the mixture of dials and c.r.t. displays at 
present found in aircraft cockpits; it is 
computer-controlled and is designed to pro
vide the pilot with information· on various 
subsystems, such as navigation or ' weapon 
delivery. This information can then be called 
up at the flick of a switch, the data being 
depicted on the l.e.d. screen. 

Walter Melnick, of the Flight Dynamics 
Laboratory says that the new display system 

is an advance on the c.r.t. form dtle to its less 
c~mbersome nature -arid higher reliability -
he estimates a c.r.t. display life of 500 hours 
and an l.e.d. display life of 10,000 hours. 
Furthermore, while all information can be 
lost in the event of tube failure, even if. 
several thousands of l.e.ds fail, the display 
can still be read. 

Several technical solutions to the problem 
were examined before deciding on the l.e.d. 
method, and this was eventually selected 
because it is adaptable to the "building 
block" mode of construction, where one inch 
squares of the diodes can be assembled into a 
variety of display sizes. 

Bowmar Instruments, of Weybridge, are 
the U:K representatives of the makers of the 
display, Optotek 4td. of Canada. 

Getting wise to ·electronic mail 
According to a report from Mackintosh 
International and Communications Studies 
and Planning Ltd, organizations which rely 
on post and telecommunications services 
should urgently review their communica
tions needs to take account of the opportun
ities presented by "electronic mail." 

The report, entitled "Electronic Mail: user 
alternatives in the 1980s" stresses that it is 
not too late to take advantage of the cost
effectiveness of equipment and services 
currently available. However, prompt action 
is necessary, says the report, because users 
must take transitional measures over a 

period of time to ensure that the benefits of 
the new equipment, such as communicating 
word processors, text and graphic terminals 
and the next generation of "facsimile," are 
realised. 

One of the report's main aims is to advise 
non-technical business users about the scope 
and benefits of electronic mail equipment 
and services on offer from manufacturers 
and telecommunications authorities. It also 
stresses that users should prepare for the 
introduction of the enhance·d telex service, to 
be known as Teletex, which. begins operation 
in Germany and Sweden sometime in 1980. 

. I 

Radio contact with Voyager 1 was lost on 3rd 
January just after the spacecraft had been 
commanded to turn .in space and fire 
thrusters for a traject~ry correction. The 
manoeuvre apparently took place but the 
antenna alignment was not entirely suc
cessful. However, later in the day NASA 
controllers received cortfirmation that com
mand signals intended to switch on the 
low-gain antenna and place it in a two-way 
reception mode, had ibeen received and 
executed. ' 

Efforts are being made to 'correct the 
antenna/Earth alignment, the problem 
requiring some analysis to ensure that 
attitude control fuel is not wasted. 

Voyager 1 was launched in September 1977 
and flew past Jupiter in March 1979. The 
spacecraft is now 660 million miles from 
Earth and is scheduled to encounter Saturn 
in November 1980. Voyager 2, a sister craft, is 
due to encounter Saturn in August 1981. 

News in brief 
The FCC is proposing to award additional 
frequencies for c.b. use on s.s.b. operation 
a,nd may also liberalize rules on the distances 
c.b. stations are permitted to work over. The 
use of variable frequency oscillators may also 
be permitted. 
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Car to telephone service 
launched in Norwich 
A new car telephone service, claimed by Air 
Call Ltd. as the first of its kind in England, 
was started in Norwich on the 21st January 
1980. 

This service, known as "interconnect", 
enables direct two-way communication bet
ween a car telephone user and subscribers to 
the public telephone network and is now 
available to Air Call's East Anglian cus
tomers. The company's branch manager , 
Derek Cunningham, says that Interconnect 
will be available to subscribers in addition to 
the existing range of services, which includes 
message handling, "talking bleeper" and 

. telephone answering services. 

In order to house the additional equipment 
'required, the Norwich control complex has 
been moved to larger premises in the city 
centre, and plans have been drawn up to 
extend the Interconnect service to most of 
the company's 34 control centres during the 
coming year. 

Car telephone users can take advantage of . 
the new service without necessarily 
changing the equipment in use; the cost of all 
messages and inland telephone calls is in- ' · 
eluded in the rental charge. 

ITT researcher wins ·award' 
- ......... .. ~, i 

Paul Barton, a research engineer with 
Standard Telecommunication Laboratories, 
has received the William E. Jackson award 
from the Radio Technical Commission for 
Aeronautics (USA). 

Mr Barton won the award, consisting of an 
honorarium and commemorative plaque, for 
his thesis, "Airborne Signal Processing for 
the Microwave Doppler Landing System," 
submitted for a Ph.D degree from University 
College, London . He graduated from 
Churchill College, Cambridge with an hon
ours degree in mechanical sciences and 
joined STL in 1965, working with the late 
Alec Reeves on pulse code modulation and 
electro-optic systems. 
· In 1971, he began work on the microwave 

landing system (MLS) programme, being 

Personal 
computer 
The Sinclair Research ZX80 computer 
measures 218 x 170 x 50mm, weighs 12oz and 
features a lkbyte memory, claimed to be 
"equivalent to 4kbytes in a conventional 
computer." How the latter trick is accom
plished is not explained in the otherwise 
useful literature which comes with the com
puter, and which includes BASIC program
ming instructions, presented in a light
hearted manner, ideal for the beginner to the 
mysteries of programming. 

A cassette player can be used directly to 
store programs, and the unit dispenses with 
the need for a dedicated v .d. u. by virtue of the 
"plug in to your tv aerial socket" facility. A 

.further useful feature, especially for the 

particularly concerned with the design of the 
Doppler scanning system and in 1976 began 
the work which led to the winning thesis. He 
holds some 20 patents in the MLS and radar 
fields and is currently leading a team wor
king on radar and adaptive systems at STL. 

The award is a memorial to William E, 
Jackson, a pioneer in the development and 
implementation of the present airways, air' 
traffic control and aviation communication 
systems. 

News in brief 
The British Amateur Electronics Club, which 
claims that it is the only national amateur 
electronics club, is seeking help from esta
blished local electronics groups, its main 
problem being difficulty in finding premises 
for meetings. The mainly scattered nature of. 
the membership adds to the problem and if 
local groups are willing( to welcome BAEC 
members to their meetings, they would be 
prepared to pay an affiliation fee. The 
chairman of the BAEC will send out a copy of 
a simple questionnaire to any reader who is 
interested enough to contact him: Cyril 
Bogod, "Dickens", 26 Forrest Rd, Penarth, S. 
Glam., or telephone 0222 707813. 

The IEETE have the following lecture events 
planned for March 1980: 
5th March, J. J . Fallon of _MK _Electric will 
present "Standardisation of the proposed 
international plug and socket system" at the 
Duke of Cornwall Hotel , Millbay. Rd, 
Plymouth, at 8 p.m. 

17th March, "Robots and telechirs for In
dustry", presented by Prof. M. W. Thring at 
the lEE Building, Savoy Place, London, at 6 
p.m. 
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20th March, G. W. Lord, Merlin Gerin 
(UK), will present "Up-to-date development 
in moulded case circuit breakers", at the 
Y .E.B. Staff Restaurant, 161 Gelderd Rd, 
·Leeds 12, at 2 p.m. 

27th March, "Lasers and their uses" will be 
presented by J. Dawson of the REME School 
of Engineering, at the REME School of Elec
tronic Engineering, Aborfield; Reading, at 
7.30 p.m. · 

28th March, G. Simpson, Champion Fire 
. Defence Ltd, will lecture on "Developments, 
·standards and future of ~utomatic alarm 
systems" at the Royal Dublin Hotel, O'Con
nell St, Dublin, at 8 p.m. 

The IERE propose to hold the following 
conferences in 1980: 22-25 April, "The elec
tronic office", at 99 Gower St, London WCI; 
3-4 July, "Re-training in the electronics 
industry for the microprocessor age", at 99 
Gower St, and 16-18 Sept., "Electromagnetic 
compatibility", at the University of 
Southampton. 

The lEE will be running a c~nference on 
"Radio transmitters and modulation techni
ques" from 24 to 25 March, 1980. The con-· 
ference programme and application forms 
are available from the lEE, Savoy Place, 
London, WC2. Hotel booking ·forms are 
available from Exp-O-Tel, Strand House, 
Great West Rd, Brentford, Middlesex. 

The 22nd International Festival of Sound will 
be open to the public from Wednesday 5th to 
Sunday 9th March 1980 at the Palais des 
Congres, Porte Maillot, Paris. Doors open 
from 10 a.m. until 8 p.m., open late on Satur
day the 8th - until 10 p.m. Trade days are 
from 2nd to 4th March inclusive. On Monday 
3rd March two conference debates will be 
held on the subjects "tapes and high fidelity" 
and "standardization and high fidelity". 

An exhibition to mark the 50th anniversaryof 
Baird's 30-line tv transmissions from the 
BBC's transmitter at Brookmans Park 
(March 1930) is being staged by the Science 
Museum, Kensington, beginning 27 March · 
1980, running for si:x months. 

The show is called "The Great Optical 
Illusion" and the introductory exhibit will 
illustrate first principles of television. The 
"illusion" theme will be set up by other 
demonstrations, including "chromakey", an 
electronic overlay method which will show 
visitors as performing a {eat of aerial daring, 
while "front axial projection"- will insert 
them optically into a projected scene. 

There will be a range of exhibits outlining 
the development of television since the 
opening of the 405-line service in 1936 and 
period room settings will show a montage of 
contemporary programmes on restored 
receivers of appropriate vintage; these will 
include a pre-war receiver with a five-inch 
tube and a projection set of the early 'fifties. 

beginner (and the unit seems particularly 
suitable for use in schools, where "computer 
science" is becoming a popular subject) is the 
syntax error check. This ensures that only 
syntactically correct lines can be added to 
the program list at the top of the page. A 
marker identifies a syntax error and thus 
helps to speed up the production of an error
free program. 

Fraquancr cha,n1a for BBC's 
Ventnor Radio 3 TransmiHer 

The display format is 24 lines of 32 cha
racters; the unit costs £99.95 inc. v.a.t. fully 
assembled, becoming available in March, or 
in kit form at £77.95 inc. v.a.t. Prices include 
the cost of the 'programming manual, but 
exclude mains adaptors, which cost £8.95 
extra. 

In order to escape interference from the 
French transmitter at Caen inN orin andy, the 
BBC's Ventnor v.h.f. transmitter has changed 
frequency (on 1st February). The previous 
frequency of 91.6MHz has been changed to 
91.7MHz, but no change will be made to the 
shared Radio 1/2/4 frequencies also relayed 
·by this transmitter. 

The station is located at St. Boniface 
Down, on a height above the town, serving 
'about 6,000 people in the Ventnor and 
Bonchurch area and also relays the tv ser~ 
vices of BBCl, BBC2, and lTV on 625 lines 
(u .h.f) and the 405-line BBC 1 service. Lis
teners will only have to change the tuning of 
their receivers by a very small amount. 
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More frequency allocations 
WARC 79 decisions for 1 OGHz to 275GHz in Region 1 

Last month we published a list of 
frequency allocations, as decided at the 
1979 World Administrative Radio Con
ference, Geneva, for radio services up to 
lOGHz. We now present the remainder 
of the frequency allocations made at 
WARC 79, from 10GHz up to 275GHz. 
This, of course, is the microwave region 
of the electromagnetic spectrum (cen
timetre and millimetre wavelengths) 
and is occupied mainly by services such 
as radar, satellites, and radio astro
nomy. These highly specialized activ
ities are of interest to or. 'Y a small 
number of Wireless World readers, but 
in fact this 10-275GHz region is also 
availal:>le for amateur radio, while the 
satellite allocations include broadcas
ting satellites, which of course will 
eventually bring new types of domestic: 
receivers and aerials to homes every
where (see January 1979 issue, pp 38-
42). 

As in the February issue, the list is 
restricted to Region 1 as defined by the 
International Telecommunication 
Union (Europe, Africa, Middle East and 
Russia) and does not include the 
numerous footnotes giving additions, 
qualifications etc for particular coun
tries. Nor does it distinguish between 
the three categories of service, primary, 
permitted and secondary (see February 
for definitions); but as a rough guide the 
first code letter, to the immediate right 
of the frequency band, is almost always 
a primary service, while the remainder, 
reading from left to right are divided 
among primary, permitted and secon
dary services in that order. ·where 
secondary services are allocated they 
are always on the extreme right. 

In the previous frequency plan, 
. embodied in the Radio Regulations 
resulting from the \V ARC of 1959, the 
following bands were not allocated to 
any services: 48-50GHz, 71-84GHz, 152-
170GHz, 200-220GHz and 240-250GHz. 
It will be seen from the list that these are 
pow occupied. Neither the 1959 nor the 
1979 conference attempted to allocate 
anything to the region above 275GHz 
(which, after all, goes into wavelengths· · 
of less than a millimetre) but this 
remains available for individual 
governments to permit experimenta
tion. In particular a need has been iden
tified for making spectral line measure
ments at various frequencies from 
278GHz to 381GHz. 

An outstanding feature of the present 
list is the large amount of spectrum 
space now allocated to satellites ·
communication, broadcasting, Earth
exploration and so on. It will be seen 
from the key to the code letters that, of 
the traditional categories of terrestrlai 
"radio services (fixed, mobile broadcast
ing, amateur etc.), there are now seven 
which also have a corresponding ser
vice provided through satellites. The 
coming of the satellite was first recog
nized officially by the ITU at an Ex
traordinary Administrative Radio Con
ference in 1963 and there have been 
others devoted to satellites since then. 
The results of a 1971 space conference 
were already embodied in the Radio 
Regulations before \VARC 79 took 
place, and now, following \VARC 79, 
three further ITU conferences devoted 
to space services have been planned or 
requested.* . . 

As we reported earlier, the UK Home 
Office had recommended that alloca
tions for communication satellites 
should be increased in the )0-llGHz 
band. This proposal has in fact been 
generously implemented by a doubling 
of the spectrum space available. The 
original allocation was 500MHz, split 
into two separated bands at 10.95-
11.2GHz and 11.45-11.7GHz, but now, as 
will be seen from the list, there is a new, 
uninterrupted 1GHz band from 10.7 to 
11. 7GHz in which, in fact, communica
tion satellites are a primary service 
(although this band is shared with fixed 
and mobile primary services). In the 
space-to-Earth direction of com
munication this is a world-wide alloca
tion. In the Earth-to-space direction, 
however, for Region 1 countries this 
band is also reserved for use by feed~r 

*The first, 'in inid -1983, will be a Regional 
Administrative Radio Conference for de
tailed planning (channel assignments, orbit 
positions etc.) of broadcasting satellite ser
vices in the 12GHz band and associated 
uplinks in Region 2. The second, · in 
late 1983, will be an Administrative Radio 
Conference for planning uplinks to broad
casting satellites operating in the 12GHz 
band in Regions 1 and 3. The third will be a 
World Administrative Radio Conference for 
space services in general; it is expected to be 
held in two sessions, possibly in Autumn 1984 
and early 1986, but detailed arrangements · 
will be decided later by the ITU. 

'links ("uplinks") to broadcasting satel
lites (see later). 

The needs of the maritime mobile
satellite as well as the aeronautical 
mobile-satellite services have been pro
Vided for and as a result ·these systems 
will be able to develop without hind
rance. Also, in principle, it was agreed to 
provide for the feeder links to these 
services in the bands allocated below 
lOGHz. A mobile-satellite service has 
been introduced and frequencies have 
been provided for this. 

Passive sensing in the Earth 
exploration-satellite and space research 
services have been identified as import
ant activities in the future, so provision 
has been made for these services. Fur
thermore, in some parts of the spectrum 
wh~re the fixed and mobile (except 
aeronautical mobile) services operate 
under a footnote provision, agreements 
have been reached to either limit or 
phase out the fixed and mobile services 
over a period of time with the intention 
of providing exclusive bands for the 
passive services. Increases have been 
made to the spectrum space allocated to 
Earth exploration satellites and space 
research. In addition, provision has 
been made for the operation of radars 
on board spacecraft in these services 
(e.g. in the band 35.5-35.6GHz). 

Key to code letters in list 

A 
AR 
AS 
B 
BS 
BSL 
F 
FS . 
IS 
ISM 
LMS 
M 
MA 
MS 
RA 
RL 
RN 
RNS 
s 
SAT 
SFTS 

Amateur 
Aeronautical radionavigation 
Amateur - satellite 
Broadcasting 
Broadcasting - satellite 
Broadcasting satellite feeder link 
Fixed 
Fixed - satellite 
Inter satellite 
Industrial, scientific, medical 
Land mobile - satellite 
Mobile 

. Meteorological aids 
Mobile - satellite 
Radio astronomy 
Radiolocation 
Radionavigation 
Radionavigation - satellite 
Space research · 
Earth exploration satellite 
Standard frequency and 
time signal - satellite 
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Additional spectrum has been allo
cated to the fixed-satellite service in the 
Earth-to-space direction near 100GHz, 
keeping in mind the allocation to the 
broadcasting-satellite service in the 
band 85-86GHz (see later). 

·The pattern of allocations to the 
inter-satellite and the fixed-satellite 
services follow, in general, that laid 
down by the 1971 space conference, i.e., 
with the former concentrated in the 
absorption bands so as to take advan
tage of the atmospheric attenuation to 

provide shielding between the space 
and the surface (or low-altitude) sys
tems, and the latter located in parts of 
the spectrum between the absorption 
bands. I 

In certain combinations of space and 
terrestrial services th' conference con
cluded that there was 1\inadequate infor
mation on sharing. Footnotes were 
therefore added to reflect this uncer
tainty and the subjects were referred to 
the CCIR for further study. 

The three bands for direct broadca,st-

Table of frequency allocations for Region 1 

GHz Services GHz Services 
10.0-10.45 F, M, RL,A 36.0-37.0 SAT, F, M,_S 
10.45-10.50 RL,A,AS 37.0-37.5 F,M 
10.50-10.55 F,M,RL 37.5-39.5 F,FS,M 
10.55-10;60 F,M,RL 39.5-40.0 F, FS,M, MS 
10.60-10.68 SAT, F, M, RA, S, RL 40.0-40.5 F,FS,M,MS 
10.68-10.70 SAT, RA,S 40.5-42.5 BS,B,F,M 
10.70-11.70 F,FS,M 42.5-43.5 F,FS,M,RA 
11.70-12.50 F, B,BS, M 43.5-47.0 M, MS, RN, RNS 
12.50-12.75 FS 47.0-47.2 A, AS 
12.75-13.25 F, FS, M, S 47.2-50.2 F,FS,M 
13.25-13.40 AR 50.2-50.4 SAT, F, M, S 
13.40-14.00 RL, RN, SFTS .50.4-51.4 F,FS,M,MS 
14.00-14.25 FS, RN, S 51.4-54.25 } SAT,S, 
14.00-14.50 LMS 54.25-58.2 $AT, F, ~S, M, S, RL 
14.25-14.30 FS, RN, F, M, S 58.2-59.0 t j SAT, S '· 
14.30-14.40 F, FS, M, RNS 59.0-64.0 : r. F, IS, M. RL 
14.40-14.4 7 F,FS,M,S 61.0-61.5 \, ISM ( · 
14.47-14.50 F, FS, M,RA ' 64.0-65.0 SAT,S 
14.50-14.80 F, FS, M, S 65.0-66.0 SAT, S, F, M 
14.80-15.35 F,M,S 66.0-71.0 /-' M, MS, RN, RNS 
15.35-15.40 RA, SAT, S 71.0-74.0 F,FS,M,MS 
15.40-15.70 AR 74.0-75.5 F,FS,M 
15.70-16.60 RL 75.5-76.0 A, AS 
16.60-17.10 RL,S 76.0-81.0 RL,A,AS 
17.10-1'7.20 RL 81.0-84.0 F,FS,M,MS 
17.20-17.30 RL,SAT, S 84.0-86.0 F, M,B, BS 
17.30-17.70 FS,RL 86.0-92.0 SAT, RA, S 
17.30-18.10 BSL 92.0-95.0 F,FS,M,RL 
17.70-18.10 F,FS,M 95.0-100.0 M, MS, RN, RNS, RL 
18.10-18.60 F,FS,M 100-102 SAT, F, M, S 
18.60-18.80 F, FS, M, SAT, S 102-105 F,FS,M 
18.80-19.70 F,FS,M 105-116 SAT, RA, S 
19.70-20.20 FS,MS 116-126 SAT, F, IS, M, S 
20.20-21.20 FS, MS, SFTS 122-123 ISM 
21.20-21.40 SAT, F, M, S 126-134 F, IS, M, RL 
21.40-22.00 F,M 134-142 M, MS, RN, RNS, RL 
22.00-22.21 F,M 142-144 A, AS 
22.21-22.50 SAT, F, M, RA, S · 144-149 RL,A,AS 
22.50-22.55 F,M 149-150 F,FS,M 
22.55-23.00 F, IS, M 150-151 SAT, F, FS, M, S 
23.00-23.55 F, IS,M . 151-164 F,FS,M 
23.55-23.60 F,M 164-168 SAT,RA, S 
23.60-24.00 SAT, RA, S 168-170 F,M 
24.00-24.05 A, AS , 170-174.5 F, IS, M 
24.00-24.25 ISM 17 4.5-176.5 SAT, F, IS, M, S 
24.05-24.25 RL,A, SAT 176.5-182.0 F, IS, M 
24.25-25.25 RN ' 182-185 SAT1 RA, S, F, M 
25.25-27.00 F, M, SAT, SFTS 185-190 F, IS, M 
27.00-27.50 F,M,SAT 190-200 M, MS, RN, RNS-
27.5-29.5 F,FS,M 200-202 SAT, F, M, S 
29.5-30.0 FS,MS 202-217 F,FS,M 
30.0-31.0 FS, MS, SFTS 217-231 SAT, RA, S 
31.0-31.3 F, M, SFTS, S 231-235 F, FS, M, RL 
31.3-31.5 SAT, RA, S 235-238 SAT, F, FS, M, S 
31.5-31.8 SAT, RA, S, F, M 238-241 F, FS, M, RL 
31.8-32.0 RN,S 241-248 RL,A,AS 
32.0-32.3 IS, RN, S 244-246 ISM 
32.3-33.0 ·IS, RN 248-250 A, AS 
33.0-33.4 RN 250-252 SAT, S 
33.4-34.2 RL 252-265 M, MS, RN, RNS 
34.2-35.2 RL,S 265-275 F, FS, M, RA 
35.2-36.0 MA,RL 

" 
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ing from satellites remain substantially 
unchanged. 11.7-12.5GHz is completely 
unchanged (and it will be recalled that 
40 channels within this band were 
assigned at the 1977 satellite braodcas- . 
ting conference - see January 1979 
issue, p.41). However, the original 41-
43GHz satellite broadcasting band· has 
now been shifted slightly downwards to 
40.5-42.5GHz. This has been done to 
give better clearance for various radio 
astronomy frequencies around 43GHz 
which are used for spectral observa
tions of silicon monoxide. Furthermore 
the band is now shared with three other 
services - terrestrial broadcasting (on a 
"permitted" basis) and fixed and mobile 
communications (secondary basis). The 
third band for satellite broadcasting, 
84-86GHz is unchanged in its band 
limits, ~t, whereas in the . 1977 
frequen.o plan written into the Radio 
Reg~l~ti ns it was ex~lusi~ely fo~. this 

. use, It ts;how shared with pnmary fixed, 
. mobile and terrestrial broadcasting ser
vices. (Although there is a footnote'· 
saying'that these three must not cause 
harmful interference to broadcasting 
satellites to which frequencies are 
assigned.) 

\Vhat is completely new in relation to 
broadcasting satellites is the set of 
frequencies chosen for the uplinks to 
them - the communication channels 
which convey the programme signals to 
the satellites' transmitters. These were 
not planned at the 1977 space con
ference. At \V ARC · 79 a wide range of 
proposals came from different coun
tries. For example, the official British 
proposal was 21.2-22GHz (which the 
Scandinavians objected to because of 
rain attenuation at their northern 
latitudes), while the Indian proposal 
was 14.5-15.35GH.z (which the USA and 
UK objected to because it conflicted 
with fixed communication services in-· 
eluding military systems). In the end a· 
world-wide compromise was found 
which did not conflict too seriously with 
the other services sharing allocations 
with it (see list), and this was 17.3-
18.1GHz. At the same time the door was 
left open for two other bands to be used 
in particular areas. Outside-of Europe 
and for Malta, 14-14.8GHz may be used 
for 'the uplinks, with the lower end, 
14-14.5GHz, "subject to co-ordination 
with other networks in the fixed
satellite service". And in Region 1, the 
uplinks may, as mentioned above, use 
the new 10.7-11.7GHz allocation which 
is otherwise intended for communica
tion satellites, fixed and mobile services. 

An unusual type of satellite uplink, 
pioneered by the IBA in Britain, is a road 
transportable earth station on a trailer 
designed for sending television outside 
broadcasts from any location straight 
up to a communications satellite (see 
picture in January issue, p. 42). It has 
already been used, in fact, with the OTS 
satellite. Largely through the IBA's 
initiative, supported by the BBC, a de
cision was made at \VARC 79 to allocate 
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a band of frequencies to this type of land 
mobile.:.satellite service, as it is called, at 
14-14.5G Hz on a secondary basis 
world-wide. In Europe this type of out
side broadcast link will probably work 
through the Eurovision transponders of . 
the ECS satellite, which is due to be 
launched at the end of 1981 (see De
cember 1978 issue, p. 63, for details). 

Radio amateurs will note that amat
eur satellites hav.e received an alloca
tion at 10.45-10.5GHz. This is world
wide and on a secondary ·basis, the 
primary service in this band being, of 
course, 3cm radar. The amateur and 
amateur satellite bands between 24 and 
24.25GHz remain unchanged. There is a 

··~.· .. new amateur and amateur satellite 
allocation at 47-47.2GHz (6mm), two 
more at 75.5-76GHz (primary) and 76-
8lGHz (secondary, sharing with radar), 
and a further linked pair in the 2mm 

·· wavelength region at 142-J44GHz 
(primary) and ~4-149GHz (secondary). 
The highest amateur bands of all to be 
allocated are in the previously unoc
cupied region 240-250GHz, and are at 
241-248GHz (on a secondary basis) and 

- 248-250GHz (primary basis), both in- · 
eluding a satellite service. These are all 
somewhat different from the UK pro
posals for the amateur service taken to 
Geneva by the Home Office (December 
1979 issue, p. 62). · 
· Three new bands have bee·n de
signated for ISM (industrial, scientific, 

· medical) applications. Two significant 
factors in these allocations are (a) that· 
the bands are in harmonic relationship 
and (b) that the use of the bands is 
subject to special authorization by the 
government of the country concerned 
in agreement with other administra
tions whose radiocommunication ser
vices might be affected. 

Radiolocation allocations have been 
made in two distinct groups - in the 
absorption bands for shorter range 
systems with a high potential for 
frequency re-use, and in the radio 
"windows" between those bands for 
longer-range systems. 

Additional spectrum has been made 
available to radio astronomy, with 
recognition of the nature of the obser
vations, e.g. spectral lines. The require
·ment to observe emissions from extra-· 
terrestrial sources has been accepted 
and frequency bands are identified 
where these observations are likely to 
be Il!ade. · 

It will be noticed that numerous allo
cations for the fixed and mobile com
munication services run right through 
the list, up to the very highest frequen
cies. According to one Home Office 
official, this was the result of certain 
countries being "obsessed" with 
making their mark on the frequency 
plan, regardless of whether these 
frequencies could actually be used or 
not with current available technology. 
Acknowledgment. \Ve are indebted to 
Dr G. J. Phillips, BBC Research Depart
ment, for a great deal of help in the 
preparation of this article. 0 
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Radio and Electronic Laboratory Handbook, 
by M. G. Scroggie, is probably far too well
known and respected to need much intro
duction; It has changed considerably, how
ever, in the forty years since it was first · 
published, having been continually revised to 
keep pace with accelerating change in the 
industry. It is now in its ninth edition, this 
one updated largely by G. G. Johnstone. 

The plan of the book remains the same, 
information on measuring equipment being 
concentrated in the first half. Measuring 
techniques take up most of the second half of 
the book, and the already large reference 
section is extended for this edition: the piece 
on filter design is particularly useful. 
Throughout the text, references to the liter
ature are lavishly scattered. The book is 
published in hard back at £17.99 by Newnes
Butterworths, and contains 592 pages. 

Frequency Engineering 'in Mobile Radio 
Barids, by W. M. Pannell. Continuous expan
sion of land ·mobile radio communication 
makes it essential to plan ~llocations inside a 
frequency band in such a manner that inter~ 
ference is kept to · a low level and that the 
spectrum is used to its fullest possible extent. 
The book is intended to help in the early 
stages of frequency planning, and is in two 
sections, the first dealing with general proc
edures and the second of a more specific 
nature. Mr Pannell has many years of ex
perience in the mobile radio field, and was 
responsiblefor the Pannell Report on future 
spectrum requirements for mobiles in the 
UK. Published in .hard back, at £25.00 by 
Granta Technical Editions, Hargrave Lodge, 
7 Brooklands A venue, Cambridge. 

Audio Equipment Tests, by Gordon J. King, is 
intended to demonstrate the performance 
testing of high-fidelity sound equipment to 
technicians, dealers and those users who 
take an interest in the technicalities of their 
equipment. Each component of an audio 
chain from f.m. tuner (no a.m.) to loud
speaker is allotted a number of test proced
ures with a list of equipment needed, a 
diagram of connexions, the procedure . to · 
follow and a few clarifying remarks. The 
author has a long experience of writing on 
hi-fi subjects for the audio magazines, and of 
reviewing audio equipment. The book is 
published at £6.50 by Newnes-Butterworths, 
Borough Green, Sevenoaks, Kent, and has 
158 pages. 

BBC Handbook 1980 is now on sale. It is 
similar in format to earlier editions and 
contains the familiar tightly-packed mass of 
information on technical, artistic, commer
cial and political subjects in the broadcasting 
field. It is published in limp back at £3.00 by 
the BBC, 35 Marylebone I;-Iigh Street, London 
WlM4AA. 

The Einstein Myth and the lves papers is , not 
surprisingly, an attack on Einstein's theories 
of relativity and a substitution of the ideas 
propounded by Herbert E. Ives of Bell Labs. 
About half of this substantial book is a series 
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,. . 
lof papers and a lecture by Ives, the rest 
consisting of The Einstein Myth, in which 
one of the editors, Dean Turner, puts the case 
for a universal 'nowness' or simultaneity. He 
·argues for the reality of space and time, 
eliminating, among other concepts in 
relativity, the Twins Paradox. Papers and 
notes by other scientists take up the rest of 
the book. 

In essence, Ives replaces Einstein's prin
ciple of covariance (which says that physical 
laws must apply to systems in any kind of 
motion, including acceleration} with a rest
ricted theory, in which gravitational and 
kinetic energy are equivalent. . The book is 
easy to read, and seems to be aimed as .much 
at the layman as at the physicist, only in 
isolated places becoming mathematical, and. 
even then merely algebraic. The book kin 
hard back, is A4 sized, contains 447 pages and 
is published at 22 dollars 50 . cents by The 
Devin-Adair Company, 019 Greenwich, 
Connectic_ut 06870, USA. 

·Radio Enters the Home is a reprint, by Vestal 
Press, of the 1922 catalogue of RCA receiving 
equipment. In common with most catalo-. 
gues, it cont~ins full descriptions and illust
rations of contemporary wireless . sets and, 
most usefully, a large number of circuit 
diagrams of 1922 commercial receivers. The 
first few pages demonstrate the novelty of 
'wireless', being illustrated with photographs 
of groups of people staring fascinated at 
loudspeakers as though expecting a 
materialization, and of malevolent infants 
being tranquillized by a bedtime story. 

The sets described range from the Model 
ER-753 crystal receiver at 18 dollars to the 
Aeriola Grand valve detector, amplifier and 
loudspeaker model, complete with battery, 
charger, aerial and stand and covering 150-
550m at a cost of 409 dollars. 

In 1922, the catalogue cost 35 cents: now, it 
is published b{The Vestal Press, 320 N. 
Jensen Road, PO Box 97, Vestal, NY 13850, 
USA at 12 dollars 50 cents, plus postage. 

Entertainment Year Book 
What used to be simply the Hi Fi Year-Book 
has now been extended in scope to include 
. reference material on colour television sets, 
electronic organs, video cassette recorders 
and television games. This is in addition to 
the familiar illustrated information on cur
rent audio products, including descriptions, 
technical data, prices (where available) and 

· suppliers' names, addresses and telephone 
numbers. There are four survey articles on 
various audio topics. The 1980 "Hi Fi Year 
Book & Home Entertainment" contains over 
580 pages and can be obtained from book
sellers at £3. 75. Alternatively it can be 
obtained directly from the publishers, IPC 
Business Press Ltd, by writing to the General 
Sales Manager, Room CP34, Dorset House, 
Stamford Street, London SE1 9LU'and sen
ding £4.25 which includes packing and pos
tage. 
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'Accurate pin point temperature control 
between 65° and 400°C. Heating element 
and sensor built in tip of the iron for fast 
response. lnterc.hangeable slide-on bits from 
4 .7mm {3/16") down to 0.5mm. Zero voltage switching, no 
spikes. No magnetic field, no leakage. Supplied with 
miniature CTC (35-40watt) iron or XTC ( 50watt). TCSU1 soldering 
station with. XTC or CTC iron £36 (644). Nett to industry. 

Model CTC • 24 volts Priced at £G. 75 ( 1.87) 

;;:;~sr~~~~~~~==P---
Model XTC - 24 volts Priced at £Q, 75 ( 1.87} 

A miniature iron with the 
element enclosed first 

I 

in a ceramic shaft, then in 
stainless steel. Virtually 
leak-free. Only 7X" long. 
Fitted with a 3/32" bit 
£4.20.(.98) 
Range of 5 other bits 
available from~ .. down to 
3/64". 
Also available for 24volts. 

Spare element Model CX230E 

A general purpose iron 
also with a ceramic and 
steel shaft to give you 
toughness combined with 
near-perfect insulation. 
Fitted with 1/8" bit and 
priced at £4.20( .98) 
Range of 4 other bits 
available. 
Also available in 24volts. 

Spare element Model X25/240E 
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Model SK3 Kit Model SK4 Kit Model SKl Model MLX 12volts ST3 Stand. 

Contains both 
the model CX230 
soldering iron 
and the stand 
ST3. Priced at 
£5.70·(1.49) 
It makes an 
excellent present 
for the radio 
amateur or 
hobbyist 

With the model 
X25/240 general 
purpose iron and 
the ST3 stand . 
this kit is a must 
for every toolkit 
in the home. 
Priced at 
£5.70(1.49) 

This kit contains a 
15watt miniature 
soldering iron, 
complete with 2 
spare bits, a con of 
solder. a heat sink 
and a booklet, 'How 
to Solder' . Priced at 
£5.95(1 .53) 

The soldering iron in this kit 
can be operated from any 
ordinary car battery. It is 
fitted with 15 feet flexible 
cable and battery clips. 
Packed in a strong plastic 
envelope it can be left in a 
car . a boat or a caravan ready 
for soldering in the field . 
Price £4.55 (1.14) 

A strong chromium 
plated , steel spring 
screwed into a plastic 
base of high grade 
insulating material 
provides a safe and 
handy receptacle for 
all ANTEX models 
soldering irons . 
Priced at £1.50 (.57) 

*VAT+ P&.P as shown inbrackets -( r----------------------, 
I Please send me the Antex colour brochure 0 I enclose cheque/P.O./Giro No.2581000 0 l 

II Name . . . . . . . . . I Stocked by mariy wholesalers 
and retailers or direct from us I ~ j 
if you are desperate. I Address . . · · · · · · · · · · ~ 1. 

\" ~ ~-~ A~te~.l~d. ·F·r~~~~~t~ -~1~~~~~~ P.L1 . 1B~ .Tel.. 07~~ s.n&_ -X~ ~I 
WW-098 FOR FURTHER DETAILS 
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the batteries need replacing and to show if 
the input is too high. .- , 

To measure an unknown value, simply 
select the correct function on the large 
rotary switch and take the reading. 

However, should you want to take com· 
·· 1 parative readings on the same range, a 'freeze' 

button is incorporated which locks the range. 
Press the button again to return to auto-ranging. 

our new aut -ranging 
digital multimeter 

won't take a second 
, "fhe trouble With most auto-ranging 

DMM s 1s that they are comparatively slow 
to respond. Which lets face it rather defeats 
the object'of an auto-ranging facility. 

Avo have changed all that with the new 
Avo DA117 which has a 
r.esponsetimeoflessthana [-1 8 a 5 mvj 
second on d. c. and resistance _ I- _ 

ranges. Indeed, even on the 
a. c. range the DA117 will r * ' 5 n o 
respond in less than three. ' - '-' • ;J JJA ...J 

The Avo DA117 has 
manyotherfinefeatures. r /17 2 5 MO 

A large, easy-to-read I- - .J 
3"h digit liquid crystal display with automatic 
indication of decimal point and the unit of 
~ea.surement- SC? reading errors are virtually 
el1m1nated. There 1s automatic polarity indication 
for d. c. measurement, visual displays for when 

. There is also a range-up or range-down 
facility incorporated for manual range selection. 

So now you have a choice of digital multi
meters from Avo. The DA116 -for accurate 
manual operation; and the .s:=== 
DA117 which does the 1-fiii;=::::!! 
same thing automatically. ...... 

Contact your usual 
Avo distributor for further 
details, or call us direct 
We'll be quick to respond. 

DA116 

Avo limited, 
Archcliffe Road, Dover, 
Kent CT17 9EN. 
Tet_0304 202620. Telex: 96283. 

WW -1M FOR FURTHER DETAILS 

J. Thorn Meas~rement& Components Division~ -
YOU'II never meet a better meter 

DA117 
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Maxwell's equations revisited 
A critique of orthodox electromagnetic theory 

"It ~as once told as a good joke 
upon a mathematician that the poor 
man went mad and mistook his 
symbols for realities; as M for the 
moon and S for the sun.·· · 

Oliver Heaviside, Electromagnetic 

Theory, 1893, volume 1, page 133. 

.. . . · . the universe appears to have. 
been designed by a pure mathemati
cian:· 

Sir James Jeans, The Mysterious Uni

verse, 1931, page 115. 

Faraday's Law of Induction, v = -d<j>/dt, 
seems to imply: 
1. A causality relationship; the rate of 
change of magnetic flux through a sur
face causes a voltage around the 
'Circumference of the surface. 
2. A reluctance, or resistance to the 
.change of magnetic flux indicated by 
the minus sign. 

A careful analysis of this one equation 
will give an insight into the bogus na
ture of contemporary mathematical 
operations -in electromagnetic theory. 
First let us discuss the minus sign, 
which leads us to the idea of a Lenz's 
Law reluctance, or resistance, to the 
change d<j>/dt. \Ve shall see that a minus 
sign can occur in an equation when no 
causality can be involved. 

Consider a high speed (125) railway 
train with sloping front passing an 
observer.' As the front face passes, the 
observer will see a negative slope ah/ 
ax as shown b~low. However, if thEi 

h l,_ ____________ oh_~_xn-e-ga-ti-ve----~ "'--• X 

observer had watched the event 
through a narrow slit in a fence, he 
.would have seen a rising edge ahlat, as 
shown here. 

h .f .. ____________ ah_~_tp-o-sit-iv-e----• __ --.J/ 
• t 

It would be absurd to suggest that 
there was a causality relationship bet
ween ohlox and ah;at. They are . both 
descriptions associated with the 
passage of the train. Since Newton, it is 
accepted that a body continues in its 

by lvor Catt, CAM Consultants 

state of uniform motion without a con
tinuing cause, or push. (However, this 
principle is taking a long time to be 
applied to electromagnetic waves.)l.2 

Now we regard the velocity of the 
train ax/at as positive. This creates an 
anomaly when we want to write the 
equation 

ah dx ah 
ax· dt -at (1) 

because the ieft hand side product is 
negative when the right hand side is 
positive, as in the case of the leading 
face of the train. 

This kind of absurdity, or anomaly, is 
ignored when Newton's Laws are con
sidered. It is reasonable to do so, be
cause Newton's Laws are close to com
mon sense and the obvious. Common 
sense will prevent absurd conclusions 
from creeping into a Newtonian 
theoretical framework, even though the 
mathematical formulation of Newton's 
Laws has always been slovenly in this 
respect."' (Another perh,aps permissibl~ 

· slovenly aspect is the use of the = sign; 
·for numerous different, mutually con
tradictory meanings.) 

Maxwell's Equations are not in the . 
same class. Common sense will not save 
us from absurdity and nonsense if our. 
initial formulations are ambiguous or
wrong. 

Let us consider an electromagnetic 
wave front advancing at the speed of 
light. \Vhen the step (or more accu
rately ramp) passes, as shown here 

Ht, __ ___. "'~-.. X 

aH;ax is negative. However, aH/at for 
the step is positive. To get the algebra 
right, we are forced to conclude that 

aH dx aH 
ax · dt-- at (2) 

However, no one would propose that 
the minus sign indicated a causality 
relationship between aH/ax and aH/at. 

The last equation never appears in the 
text books. In the books, one of the 

* Even the brilliant philosopher Ernst Mach 

failed to notice this anomaly. 

terms is first converted into a function· 
of E according to the formula 

~- ffi 
H J ;_ 

The result is either , 

or 

aE aB 
ax-- at (3) 

(4) 

The text books say the "solution" to 
this pair of equations is a sine wave! See 
references 3 to 7. (In fact, almost any
thing is a solution to these equations.) 

At this stage, the whole subject starts 
to look sophisticated and profound. 
Really it is neither. The minus signs 
have no significance, as we have seen. B 
and Dare introduced on the r.h.s merely 
to suppress fJ. and E: using the formula 

In fact, the last two equations (3), (4) are 
meaningless. If the front end of the 
high speed train were pointed, sloping 
out sideways as well as upwards, and w 
were the term given to width (as H 
stands for height), exactly the same pair 
of equations could be constructed. 

aw , aH 
ax =-f.l at 

aH aw 
- =-(-

ax at 

As with e-m theory, we could conclude 
with equal validity that a train's height 
(and width) must vary sinusoidally 
along its length, making our trains look 
like the Loch Ness monster, or more 
accurately, like a row of short sausages, 
as shown here. 

It is shocking that this nonsense has 
survived for a century at the core of a 
subject as crucial as electromagnetic 
theory. \Ve see now that mathematical 
formulation of e-m theory, far from 
making the .subject more rigorous, has 
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made it ludicrous and false. \V e see that 
the mathematicians are incompetent · 
where physical reality is concerned and 
hide their incompetence arid confuse 
others by conjuring up nonsensical, 
interrelated formulae. 
· \Vhen Hertz established that elec
tromagnetic waves existed, Maxwell's 
equations should have been re
examined, and the large rubbish 
·element removed. Insteaa physically 
ignorant mathematicians took over, 
piling garbage on garbage, frightening 
away those with real insight into the· 
subject - the latter-day Faradays. 

Those who try to build extensions, or 
additions to, the House of Newton 
should not assume that since the foun
dations were good enough for Newton's 
si~pler theory, they are strong enough 
to suppor~ their own more complex 
constuctions. Minkowski's failure to, 
re-examine the foundations of Newton, 
in particular his assumption that 
velocity is positive and the passage of 
time is positive, makes his construc
tions useless in the same way as Max
well's equations are useless . . 

In the Minkowski sense8 time really 
flows from + oo to - oo, not, as he 
thought (and our clock faces, with their 
ascending sequence of numbers, think), 
from - oo to + oo. Velocity, being the 

. gaining of distance in return for the .loss 
of time, is negative. This points to a 
fundamental difference between space 
and time, and means that the "space
time continuum" as Minkowski formu~ 
lated it is bogus. At best, we see his 
pronouncements as oracular, similar to 
the . answer that Delphos gave when 
being asked about the sex of an unborn 
child, "Girlnoboy". This remark could 
well be interpreted as true, but really it 
,has no content. 

Einstein failed to consider the pro
blem of the sign of time and of velocity. 
Also9

, he never succeeded in fighting his 
way through the mass of mathematical 
garbage surrounding electromagnetic 
'theory. 
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Impedance misrilatching 

Thus, for maximum power transfer 
efficiency from the Norton source, the 
load ~ust be such that RL/R5~0 (the 
opposite of the voltage source case). A 
similar set of arguments to those used 
above can be used to show that the 
expression for 11 is meaningless unless 
the actual circuit is a simple current 
source with source impedance. 

Despite the fact that Thevenin/ 
Norton equivalent sources do not allow 
calculation directly of the transfer 
efficiency, it is perfectly true that to 
attain maximum power transfer into a 
load, the load impedance should be 
chosen to match the Thevenin or Nor
ton source impedance (they . are the 
same) but to say that this means 50% of 

continued from page 59 

the power from the source is lost in the 
source resistance is in general not true; 
often the power loss in the source re
sistance is higher! 

Despite the cautions outlined in this · 
paper the notion of transfer efficiency is 
not without its uses, since a number of 

Rs 

Fig. 4. Current equivalent to Fig. 1. 

Fig., 5. Amplifier inter-stage coupling be
haves as current source, as in Fig. 4. 

frequently encountered circuits behave 
as true Thevenin or Norton circuits; for~ 
example, the common emitter amplifier 
shown in Fig. 5. Neglecting the bias
resistance loading effects and assuming 
that all capacitors are short circuits, the 
mid-band voltage gain is given 
approximately by 

which occurs when the input imped
ance of Tr2 is much less than the collec
tor resistance of Tr1, i.e. ~2re2 «Rei· The 
output of Tr 1 is a current source of 
impedance R~1 and the Norton transfer 
efficiency result obtained above tells us 
that RL/ R~o for good. transfer 

·. efficiency, i.e. ~2re2/Rc 1 « 1. 
Jn ·conclusion,. I would stress that 

extreme care should be taken to inter-
. pret the components of a Thevenirt or 
Norton equivalent circuit CQrtectly es
pecially in derivihg expressions for 
,losses in power transfer. (] 
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:Microwave intruder_ detector - 2 
Design with good interference rejection and noise monitoring 

by- K. Holford, C. Eng., Philips Research Laboratories · 

This design provides a simple but 
effective circuit which uses a cycle 
counting scheme to prevent the alarm 
being triggered by short movements 
or pulses. The circuit has excellent 
interference rejecting properties. A 
noise monitoring circuit is described 
that allows the alarm to be set up 
easily and reliably in terms of a low 
false-alarm probability. 

The complete intruder alarm circuit 
designed for use with the Mullard 
CL8960 module is shown in Fig. 9. It 
requires a nominal12 volt power supply 
able to produce at least 300mA during 
switch-on but in general less than· 
200mA unless a high current relay is 
used (about 160mA plus the relay). This 
supply can be a car battery with the 
usual voltage variation during charging . 
such as up to 16 volts. The minimum 
voltage is safely 11 volts with a 7.5 volt 
V g (or 10.5 volts with a 7.0 volt setting), 
With a selected 748 as in the text, this 
can be reduced by up to another 0.5 
volts. However, with supply ripple, 
these represent an alarm risk level and · 
should be avoided. · 

Supply ripple within these restric-· 
tions can be up to lV pk-pk .without 
affecting performance and some proto
types have tolerated 5V pk-pk with a 13 
volt supply and a V g of 7.5 volts. 

The radar sensitivity is limited en-

40dB 

tirely by that of the microwave module, 
afterwards just called a module, rather 
than the circuit design. However, to 
realise this, due regard must be paid to 
the use of short screened leads at the 
amplifier input, because of the gain the 
circuit has to 50Hz and 100Hz signals. 

Two 741 op-amps are used as the 
main Doppler amplifier. These can be a 
single (twin) 747, if required. Thus the 
complete circuit uses one 1.5 watt 
power transistor, four small transistors 
and three cheap i.cs. Much of the circuit 
is directly connected which saves on 
components. 

The microwave module requires 
some cautionary remarks because the 
mixer contains a diode of extremely 
small electrical proportions so as to 
respond to the 10.687GHz frequency. If 
the mixer, or its lead to the amplifier, is 

· .touched with a measuring lead or an 
object which has not been grounded to 
the module metalwork it could be de
stroyed by static discharge. If a shorting 
clip across the mixer is supplied leave it 
in situ until connections have been 
made. · 

Fig. 9. Components: Tr,, BC557, Tr3, 

Tr4, BC54 7 or BC 107, Tr5, BC 135 or 
BFY51, with 50°C/ W fin. Capadtors: 
Bead tantalum maximum leakage C4 , 

2 ~A, C 7 1 ~A at tmax· Resistors: all 0. 1 W. 
R2 and R3 are 2% the rest 5% or could be 
10%. ' 

Connect the module to the amplifier 
circuit as follows. Use a screened input 
lead and make the amplifier connection 
first. The braid is connected to OV at 
·only the amplifier end. Keep exposed 
unscreened ends down to about 12mm. 
Next make the amplifier OV connection 
to the module OV metalwork. Then clip 
a lead with crocodile clips between the 
soldering iron bit and the module 
metalwork to equalize potentials. If the 
iron is not earthed, m:;tke a second lead 
. between the module and earth. The lead 
from the amplifier which is to be con
nected to the mixer should now be 
touched on the module metalwork just 
prior to connection. Maintain one finger 
on the metalwork while the joint is 

·being made to discharge and prevent 
the build-up of static also on the solder. 
Remove any shorting clip while the 
metalwork is being contacted and after 
makin~ the connections. 

Should it be necessary to measure the 
mixer direct voltage while it is working 
·contact the metalwork beforehand and 
while the leads are being handled; but 
make the OV connection first. To ensure 
no static, fit a lOkO resistor to the end of 
the measuring lead and touch on the 
metalwork just prior to the measure
ment. Mixer failure is evident by loss of 
sensitivity &nd by little or no direct 
voltage when passing a direct current, 
such as the 40,u.A bias current. 

V5 +12V 

(11 to16V) 

M3 
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Circuit description 
The circuit supplies about 40.uA of 

current via R 1 for mixer d.c. bias. Mixer 
bias will be about 300mV with no 
microwave energy and ideally about 
half this with the optim urn mixer power. 
However, voltages from about 90 to 
270mV 'with a 300mV diode will only 
cause a 1.5dB loss in signal-to-noise 
ratio at the extremes but require 5dB 
more gain for the same signal at the 
upper bias point. Observe the precau
tions mentioned when measuring mixer · 
voltage to avoid static discharge 
damage; nothing must inadvertently 
touch the live mixer-to-amplifier lead. 

The mixer power for the· CL8960 is 
obtained by leakage across the two 
waveguides outside the module. Thus 
during measurement it is best to point it 
upward and have no obstruction in 
front for at least 300mm. Covering the 
module requires special material (see 
data sheet) which is near-transparent to 
microwaves. 

A hand moved slowly at about 150mm 
in front of the module should move the 
bias by a few tens of m V and confirm 
that microwaves are present and that 
the mixer is probably good. A bi<is vol
tage of 50niV or less together with 5m V 
or less of movement suggests a faulty 
mixer. 

A 2mm screw can be used to reflect 
power and to either set the correct bias 
or, at another spaced distance, cancel 
an over-reflection from a covering to 
bring the bias back to a correct level,* 
provided the reflection is not excessive, 
such as causing the voltage to be more 
than about lOOmV negative without the 

:screw. The best position for this·s-crew is 
in the front shroud supplied with the 

*The intended optimum mixer power will 
occur naturally if the module is bolted to a 
160X43mm 'aperture in a i/16in plate, such 
the side of a box, provided the plate is 
sandwiched between the front shroud, Fig. 10 
and the rest of the module. The shroud and 
module are supplied together. 

module, Fig. 10, at a position in line with 
the centre web, such as between 4 and 
8mm out from the shroud-to-module 
interface joint (without the plastics 
·cover). 

The supply voltage to the amplifiers is 
also used for the Gunn microwave 
oscillator in the module and so should 
lie between 7.25 and 7.75V. Lower vol
tages than 7.0V may not allow the 
oscillator to work properly, although 
will cause no damage. Voltages above 
8.0V risk damage; the life at lOV can be 
just a few seconds. Thus the 7.5V line 
should be checked before connection. 

Using a 7.5V zener diode with IC 3 will · 
usually produce a voltage within the 
above spread. Lower voltages can be· 
corrected using the lkO resistor across 
link AF, with a second resistor of higher 
value across FB. For instance a 10k0 
resistor will raise the voltage by about 
10%. No adjustment exists for too high a 
voltage other than changing the diode. 
Alternatively a 6.8V zener may be fitted, 
in which case the resistor FB will lie 
between about 3.9 and 18k0 . 

The module produces audio frequen
cies in resp<;mse to radial movement, the 
relationship being 32Hz per 1 mile/h. 
Movement across the 140° beam will 
produce a much lower frequency, or 
even zero at perfect constant radius 
with no change in target reflection 
properties during the movement. Range 
depends on the target size and is about 
10 metres or could be more if C2 were 
increased and R4 decreased. But a high 

Fig. 10. Mixer power can be adjusted by 
fitting a 2mm_ screw in shroud. 
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<IIIII Circuit board for combined alartn and 
monitor circuits of Figs. 9 & 11 includes, 
noise indicator on board for t$ · 
demonstration use Board pattern appearfl 
on page 8 1 with location diagram on ~. 
page 84. 

sensitivity has false alarm risk due to 
extraneous movement. 

Signals from the module are coupled 
in via C1 and amplified by IC 1 and IC 2 to 
produce a clipped "square" sinewave of 
4 to 5V pk-pk amplitude out of IC2 or 
less at long range. This drives the fol
lowing circuit which counts beat cycles 
and is set to alarm when the voltage 
across C7 reaches about four volts. This 
will take about 600mm of travel with C7 
of 47,aF or 300mm with 25.uF. Capacitor 
C6 is used as a bucket to discharge into 
C7 once for each beat cycle. A cycle 
occurs for each 14mm of radial distance 
change towards or away from the radar. 
The larger C7 the greater one single
movement distance can be befor'e an 
alarm is given. The method affords 
protection against an alarm from odd 
spurious pulses and short single events. 

The result of movement is stored in C7 
to prevent an approach by a series of 
short movements. The memory is dis
charged by R12 to prevent built up to an 
alarm by odd spurious events. C7 will 
ideally have a leakage current less than 
R12 for a long storage time. At four volts 
(4,u.A per lMO) Tr2 and Tr3 will conduct 
and Tr4 will beturned off thus setting 
the contacts for an external alarm. 

The floating change-over contact is 
intended to be used for a more powerful 
external relay operating an audible 
warning device such as a bell or door 
opener. The relay is a low current type 
to preserve battery life during mains 
failure and its contact rating must be 
observed. If this is not required a more 
powerful relay may be fitted with a coil 
current up to 100mA. A diode across the 
relay absorbs inductive voltage and 
protects the transistor at switch off. If a 
relay is used with this already fitted, the 
coil must be connected the correct way 
round, otherwise both the diode and the 
transistor may be destroyed. A shorted 
diode will mean a useless relay unless it 
can be burnt away. _ 

Sensitivity is set by R7, which should 
be a log.-law potentiometer for smooth 
control and with the;low resistance end 
the last to be shorted. A standard log. 
pot. will increase gain anti-clockwise. 

The d.c. working point of IC and IC 
• I 2 

·1s set by 2% tolerance resistors R2 and 
R3• The design centre voltage from IC 
and1C2 is 3.9 to 4.4V with a 7.5V line and 
roughly in proportion for other vol
tages. Voltages above about 4.8V can 
infrequently occur due ~0 end-of-spread 
leakage current in C2 and C4 and if this 
happens a selected component should 
be used. An inaccurate d.c. level will 
limit the output voltage swing from IC2• 

Leakage has limited the value of these 
capacitors and they would otherwise 
have been increased by a factor two. 
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Setting the sensitivity _ 
Setting the sensitivity can be done 

using an osciposcope, but the noise 
monitor circuit of Fig. 11 is strongly 
reco-mmended. The alarm starts to 
operate when the signal outputfrom IC2 
reaches 1.5V pk-pk and 2.0V pk-pk will 
usually lead to an alarm. The sensitivity 
'should be set for no more than 0.5V 
pk-pk from IC 2 to leave a margin for 
unforeseen events. This noise level will 
be entirely due to extraneous disturb

. ance as the noise level of the alarm itself
in a perfectly "quiet" room with the 
circuit values shown will be several 
times less than this. 

Reset ., 

BC107 
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Setting the sensitivity without either 
an oscilloscope or the circuit.of Fig. 11 is 
more difficult if it is important that a 
false alarm should not occur. By shun
ting R12 with lOOkO the memory can be 
shortened and an indicator l.e.d. can be 
fitted to the relay contacts and a walk
about test carried out. Fitting the lOOkO ' 
will shorten the memory time to five 
seconds to 37% of previous movement 
stored in C7• However, to be sure that 

~--------------------~-------------4---------------M4 

' there will not be a build up to an alarm 
. with the lOOkO removed the gain of the 
amplifiers really needs to be increased· 
by 3 or 4 times or more as a test. This 
could be done by reducing R4 to, say, 
lkO and increasing C2 to 22.uF to 
maintain the low speed response, but 
precautions must be taken to see that 
an alarm is not false due to the intro
duction of hum with long unscreened 
wires and that the leakage of the 22.uF 
does not cause the voltage out of IC2 to 
go above 5V. 

It is much better, and there will be 
more reliability, to build the noise 
monitoring circuit given. This will also 
monitor the MID environment and give 
warning that the safety factor is insuf
_ficient. · 

0 

vs 

0 

Fig. 11. Noise level monitor uses I. e. d. to 
indicate when noise level exceeds safe 

-limit as well as simplifying setting-up 
procedure. Switch is shown in setting-up 
mode. 

For instance , with a lot of extraneous 
interference it may be necessary to 
accept a lesser degree of protection 
from the alarm and reduce the value of 
R12• Where the alarm is intended as an 

:automatic door opener the distance 
walked may be very short and the value 
of C

7 
may be reduced to, say, 22.uF. 

Storage time is reduced with a reduced 
C

7 
but also R

12 
can be reduced. Thus the 

values may be suited to the application. 
With large values of C

7
, so as to tolerate 

a large single infrequent movement 
without an alarm, the leakage current 
. should be selected to be low so as to get 
the desired time of storage. 

___ .. __ iiMill CiiRiiOWAVE I NTRUOER ALARM 1670 - 60 - 2 

False ala rms 
The MID circuit should be well 

screened from 50Hz pick-up and prefer
ably in a metal box with a good fitting 
lid. There should be no mains trans
former nearby to induce 50Hz voltages . . 

The alarm should not be used in the 
same room as fluorescent lamps while 
they are on as the gas in these ionizes at 
100Hz to become a fluctuating reflector.· 
Fans inside equipment, having aper
tures through which microwave energy 
can pass, will cause signals. These ap
ertures can be screened with gauze of, 
say, not more than 6mm mesh size, and 
tested by placing the radar fairly close. 

The alarm sensitivity should not be 
greater than necessary bearing in mind 
that radar signals grow very quickly as 
range is shortened. The rate is four 
times in voltage per range halving and 
so if a target is detected occasionally at 
one range it will be detected most 
positively at half that range. 

0 

0 
SIOEilllil ___ .. __ _ 
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.. _Flat metal surfaces should be treated. 
as mirrors via which the radar may be 
able to see a movement or fluorescent 
lamps. Radar signals pass through glass, 
although weakened, and through dry 
plaster board. Any testing must include 
walking outside windows. 

Short flapping movements can lead to' 
an alarm. A flap of less than about 
14mm can give rise to one pulse into C7 
and an extra pulse for each 14mm 
approach and recede travel. · 

Movement across the beam has less 
effect than when radial and may be used 
·to advantage in the siting of the radar~ · 

Circuit construction 
In constructing the circuit treat it as 

you would a high gain audio amplifier. 
Screen the input lead and mount the 
circuit preferably inside a metal box 
with just the business end of the module 
protruding. A void earth loops and don't 
spread out the circuit. Insulate the box 
from the circuit and connect to the OV 

.j line by only a single connection. Ideally 
the module metalwork would be insu
lated from the box, but if this is not so 
the module metalwork is already OV and 
no other OV connection should be made 
to the box. 

If the box is bonded to earth, as pre
ferred, leave the power supply floating 
so as to be earthed via the OV and the 
box. Preferably use the same bolt to 
earth the box as used for the OV con
nection inside the box. If both must 
have separate earth wires do riot use the 
box as a conductor for OV, npr take the 
earths for the box and that of the power 
supply to two different ground points. 

A void iong leads in circuit wiring 
associated with transistor connections 
because these high frequency devices. 
can produce h.f oscillation. In the case 

· of Tr 4 a capacitor of 1nF is fitted across 
it and close to it to prevent this being 
'caused by the relay inductance. The OV 
lead from the regulator and IC 3 is three 
separate leads to each part of the circuit 
to avoid possible earth loop problems. 

Apart from the 2% tolerance resistors 
R2 and R 3, which set the d.c. working 
point of the i.cs resistor tolerance is not 
critical and 5% or even 10% can be used 
if they must. 

Transistor Tr5 dissipates about 1.5 
watts and requires a small heatsink of 
50degC /watt or better. This could be a 
fin of say 15 x 25mm or an area of 
printed board copper of say 12mm 
square, and could have the transistor 
bolted to it. In each case use heatsink 
compound or silicon grease in the joint. 

The microwave module can be 
obtained from RS Components who 
also SEmd out a licence form with it. 
Unfortunately they do not deal with the 
public and it is necessary to find a shop 
or someone who has an account with 
them. The cost depends on the mark up 
put on by the shop. For single units a 
price of about £33 should be aimed at, as 
of September 1979. An alternative sup
plier might be found in one of the Tot· 
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2 

1n 

6k8 

c 

WIRELESS WORLD , MARCH 1980 

V5 + 12V 

(11 to 16V) 

Coil current 
200 mA max 
preferably 
100mA 

j \ :f,: boll 

L:a . 
ov 

Fig. 12. To give a limited alarm time, say 2 -5 min, use a 555 timer as suggested in 
Fig. 8, part 1, but with a diode and capacitor combination across the relay to prevent 
retriggering. 

Internal photograph of demonstration model shows circuit board using Fig. 9 circuit 
only. 

tenham Court. Road shops. People for
ming themselves into groups may be 
able to deal more directly with stockists' 
and obtain them for about £25 plus 
v.a .t. 

The open ends of the microwave 
module should preferably be covered to 
keep out dust which may eventually 
degrade performance. However, such a 
cover must not reflect appreciable 
microwave power or this will upset the 
mixer working. A simple and effective 
•covering is to sandwich a very thin 
polythene membrane between the 
module shroud, Fig. 10, and the rest of 
the module, Fig. 1. Ordinary plastic bag 
material is suitable; the thinner the 
better. A capacitor of about lOnF ~ould 
be soldered across the Gunn connection 
to the module metalwork to prevent 
high frequency oscillation on the Gunn 
supply lead due to the negative resist
ance of the Gunn diode. 

:Microwave intruder alarms are re-

quired to be licensed so that the Home 
Office is aware of their location should 
there be an interference problem with 
other equipment. A licence costs £1.40 
and last for 5 years and is called a 
Telapproach Licence. Normally only 
finished equipment is approved as a 
production equipment. However, as the 
microwave module is set at the factory 
to meet.Home Office requirements, the 
Home Office will issue a licence on the 
understanding that the frequency
setting screws on the module are not 
disturbed from their factory settings 
and the equipment is operated only 
indoors. When applying for a licence the 
module should be described as the Mul
lard CL8960/H, the H signifying the use 
by a home constructor, as opposed to a 
professional manufacturer with 
frequency measuring equipment. The 
address is, Radio Licence Department, 
Home Office, Waterloo Bridge House, 
Waterloo Road, London SEl 8UA. 
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Provided that the frequency setting is 
not disturbed the possibility of inter
fering with other services is extrem~ly 
remote. Some mutual interference With 
another alarm in the vicinity is a 
possibility where the two microwave 
frequencies drift through each other to 
produce a spurious signal. Where two 
must be operated in these circum
stances it is normaJ practice to install as 
pairs having their frequencies staggered 
by about 5MHz. 

False alarm confidence 
indicator 

The intruder alarm circuit of Fig. 9 
seems to be about the simplest that can 
be produced and still achieve. the 
standard considered necessary m a 
microwave intruder alarm. But unless it 
can be readily set up to work as in
tended with a low false alarm risk, it is 
likely to remain a novelty. Thus some 
attempt should be made at providing a 
setting up and monitoring circuit for 
completeness. · . 

Basically what is needed IS an 
amplifier with about five times voltage 
gain to follow the last amplifier of the 
previous circuit and which will show by 
means of an l.e.d. whether the noise 
level of thy MID, with its chosen se~ting 
of sensitivity, is too high to be rehable 
from a false alarm point of view. This 
would not only monitor the noise due to 
the alarm circuits themselves but also 
the environment in which the alarm 
worked. 

There are really two requirements. 
One for a quick response for setting-up 
the installation, and a second which 
allows the equipment to be monitored 
to see that the noise level stays within 
safe limits. The monitor should have an 
amplifier but ideally should also. be 
followed by indentical bucket countmg 
as in the main part of the MID circuit. 
Furthermore, the long-term monitor 
should have an l.e.d. indicator which 
stays on once it is lit until reset 
manually with a push button. . . 

A circuit with a two-way SWitch, sl, lS 

shown in Fig. 11 for these purposes. It 
has been built and tested on a one-off 
basis and worked extremely well. The 
connections Ml to M4 go to the simi
larly marked points on the MID _Fig. 9. 
As shown the switch is in the settmg-up 

·mode and the values of R
0 

and C
0 

are 
. - 220kQ and 4. 7 tJ.F for quick response and 

extinguish. When the switch is .thrown 
these are increased to approximately 
1MQ and 4.7f.LF, as in the main MID 
circuit. Also the capacitor discharge 
resistor is taken to the collector of Tr 8• 

The l.e.d. then locks-on and the reset 
button has to be pressed to extinguish 
it. The lock-on mode may also be pref
erred for setting up, as this can then be 
done by one person; in which case S

1
a 

should just short out the 820kQ from Tr 
8 

collector. 
Setting up the MID is now easy. 

Check that the monitor is working by 
walking in the protected area. Turn the 
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COMPONE NTS 

. Description Type Value Rating Tol. 0/o Make 

R1 All carbon CR16 180k AIT0 .2W 5 All Mulliud,, 

2 220k 2 

3 270k 2 

4 3k3 r_est 5 

5 330k 
6 1k 
7 Variable 90H 47k (AB Metal) 

8 CR16 330k 

9 2k7 
10 1k 

11 1k 

12 1M 
13 6k8 

14 1k 

RAF 1 k 

RFB Selected 

16 Noise mon itor 3k3 

17(Rm} . 15k 
2k7 18 

19 100 
220k 20 (R 0) 
100 21 

22 , 23 1k 

24 820k 

' 25 470 

C1 Electr. LV 015 90001 1.51! 63V -20 + 80 Mullard 
2 Tantalum 101-793 4 .71! 35V ±20 . RS 
3 Ceramic 630 02472 4 .7n 100V ±10 Mullard 
4 Tantalum 101 -838 22~-i 16V ±20 RS 
5 Ceramic 630 02472 4.7n 100V ±10 Mullard 
6A, 6B Tantalum 4 .71! 10/16V 

Tantalum 102 724 471! 16V ±20 RS ~-~ 7 
Ceramic 632 34689 68p , 100V ±2 Mullard 8 · 

9 Electr. LV 01514479 471! 10V -20 +80 
10 Electr . LV 01615151 150~-i 16V -~20 +80 ' ............ ..., """"' II 

11 Ceramic 63002102 1n 100V ±10 
12 Electr . LV 015 16103 10~-i 25V -20 +80 
13 (C ) Fig. 11 Ceramic 629 02223 22n 63V -20 +80 
14 to ''b ,. Tantalum 101 -793 4.71! 35V ±20 RS 
18 (C

0
} Tantalum 102-724 471! 16V ±20 

19 Ceramic 63002102 1n 100V ±10 Mullard 
RL 1 Relay RS12 National 

IC1 ~!A741 Signetics 
2 ~!A747 
3 ~!A748 I National 

! . 

Tr1 BC557 Mullard 
2 BC557 

" 
3 BC547 
4 BC547 
5 BD135 
6 Noise monitor BC557 
7 BC557 
8 BC547 

D1 BAW62 Mullard 
2 BAW62 
3 BAW62 
4 BAW62 

BZY88 Selected 7V5. or 6V8 
with selected resistor RFs 

Voltage rating of capacitors is that of components used by author. They neea be no more than 
16V in practice. 
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sensitivity to maximum, set the monitor 
switch as shown and carry out tests by 
walking outside windows etc, thumping 
walls to simulate vibration (and there
fore possible MID movement) and see if 
the l.e.d. can be made to indicate. If the 
l.e.d. indicates or the sensitivity is 
higher than needed, reduce. the sen
sitivity. 

In the setting-up mode the circuit 
responds much faster than the main. 
MID circuit and also has less memory 
time, which speeds the setting-up pro
cess. Having established a safe sen
sitivity setting, it remains to check that 
the MID is sensitive to an intruder. In 
poing this there is no need to be too 
critical as signals increase in voltage by 
a factor of four each time range is 
halved. Thus occasional detection at 
one range becomes most positive at 70% 
of that range. 

It is a good idea to mount the l.e.d. 
outside the protected area, so that with 
the monitor switched to the long time 
constant, the safety factor can be 
monitored without intruding the pro
tected area. Any tendency to approach · 
a risk situation will be latched in by the 
Le.d. staying on until reset. In . 

·· the case where the MID is set to sound 
an alarm for five minutes and stop if 
there is no further movement, it is 
worth fitting a second latched l.e.d. by 
the side of the first to show that the 
main MID circuit has alarmed. This will 
help sort out the situation where the 
monitor l.e.d. is latched. For instance, ' 
was this due to an intruder or a noise: 
problem? If the main MID indicator is 
out then it is most likely, though not 
certain, that it is an interference pro
blem to be aware of. 

The above setting-up does not cover 
the case where the MID appears to have 
a safe setting but in fact is close to 
making the l.e.d. indicate and so a 
second attempt has to be made to get it 
correct; after perhaps orie day seeing 
the l.e.d. indicating. This would need 
some two-stage gain control so that the 
alarm is first set up and then the gain is 
reduced even more to ensure a once
only setting up. An alternative, well 
worth considering, is to give the moni
tor circuit a higher gain in the setting up 
mode than in the monitor mode. Per
haps seven times for setting up and four 
as a monitor. The gain is 1 + R IR and 
the reader can choose the value of R to 
~~ m 

One can carry on increasing the 
complexity of MID's almost inde
finitely. For instance, a clock could be. 
included to show the time of the intru
sion. But the above system in my opi
nion is the least that should be provided 
in any professional equipment. A great 
advantage of such monitors is that it 
allows the MID to go on test for a few 
days without being conneGted to an 
alarm bell. 

For a long time there has been a need 
for this type of monitor circuit. True an 
oscilloscope can be used to look at the 
noise level in a particular installation .. 

·but this is no substitute for proper 
monitoring. Poor design in the past has 
been one reason for the growth of com
panies which now intercept alarm calls 
before passing these on to the appro
priate security people. Of course, the 
problem of protecting a warehouse, 

DRILLING DETAILS 
A HOLES DRILL 3.4mm 1-0FF 
B HOLES DRILL 3 .2mm 4-0FF 
C HOLES DRILL 1. 1 mm 11-0FF 
D HOLES DRILL· 1.0mm 8-0FF 
E HOLES DRILL 0.9mm 11-0FF 
OTHER HOLES DRILL O.Bmm 

FIT SOLDER PINS IN 8-POSITIONS SHOWN X 
MIN. DOMED END. 
WIRE PRODUCTS LTD. WP3066. 
FIT SOLDER PINS IN 5-POSN'S SHOWN f 
VERO ELECTRONICS P2144. 
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where the roof may rise and fall in the 
wind, is much more difficult than a 
house or shop, and such problems may · 
be helped by a security house who know 
about the difficulty. So would a wind 
meter which turned down the sen-
sitivity in a storm. D . 

WIRELESS WORLD, MARCH 1980 

1~~~==~~~;. ~ A comprehensive range of precision 
instruments suitable for test and 
research purposes in schools, 
laboratories and factories as well as in 

. service departments handling consumer electronics. 
Developed and perfected in Denmark by the 
Bang & Olufsen Instruments Division, this test 
equipment is already widely used throughout Europe. 
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CD R\111 Voltmeter /Multimeter. A highly versatile instrument which, when used 
with ~s probe accessories, allows measurement of temperature, frequency, DC 
high voltage, RF signal voltage etc in addition to its standard readings of DC and 

@ WM2 Wow /Flutter meter. Professional standard instrument for record players 
and tape mechanisms. Separate fitters for wow and flutter measurement 
Analog outputs for oscilloscope, pen recorder, analyser etc. 

@ AMl AF Monitor/Wattmeter/AC Voltmeter. Measuring range AC voltage from 0. 2mV to 1000V and resistance from 10 to SOMO. 
AC bandwidth to 1 MHz. Automatic polarity indicator. 

® RV9A Voltmeter, with fully automatic and manual selection of 100JLV-316 V AC 
and 10Hz-10MHz Easy-to-read scale and illuminated range indicator. Doubles 
as a measuring amplifier; bandwidth 10M Hz ± 3dB, gain -50 to +60dB in 12 
steps. . 

@ Stabilised DC Power Supply from model SN14 (0-20V DC/0-2A) or SN15 

10nW-140W /4Hz-500kHz. 
(J) A5. Attenuatorfor unstepped attenuation (4-60dB) of signal voltage. Effective 

up to 1GHz. 
Full details and prices of these and other high quality test instruments are 
available on application to the Instruments Division, Bang & Olufsen UK 
Limited, Eastbrook Road, Gloucester GL4 ?DE. Telephone (0452) 21591. 

~~p~~n~~~;~~). Both offer high accuracy regulation with extremely low 

8 
. & 

01 
fse 

@ TG7. A low-distortion RC oscillator for testing high-specification AF amplifiers. a ng u n 
Provides both sine and square waves. Output adjustable by push-button in · 
10dB steps. . 

WW- 081 FOR FURTHER DETAILS · 
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cl~e.repF§~~~p. 
Feedback to contain a lot more features for your money. And you'd 
be right - the SFG606 with its crisp frequency marker does just that. 

It sweeps up to 4 decades offrequency-bi -directionally. 
So you can avoid problems of transient effects. It maintains low 
signal distortionwith absolute precision over the entire sweep 
range. It features a choice of decade or octave sweep- so it's ideal 
for narrow band analysis. It provides sine, square or triangle 
outputs over the frequency range O.O'lHz to lMHz. 

And with that beautifully sharp, fine line frequency marker 
that gives you accurate determination of spot frequency on the 
display, the SFG606 really does score top marks. Read all about 
the SFG606 and all its companion test instruments in the 
Feedback 600 range. Send to 
Feedback for literature today. 

Or contact our distributors 

dadlwplan 
. PO. Box 19, Orchard Road, 
Rovston, Hens. sc;g 5HH . 
'ICJ~phonc: Royston 45145. 

Feedback 
Instruments r. 
Limited Ia 
Feedback Instruments Ltd .. Park Road, 
Crowborough, Sussex T:\6 2QR. 
lelephonc: Crowborough (08926) 3322. 
Cables: Feedback Crowbr. 'Idcx: 95255. 

The new SFG6o6 passes even the testiest tester's test. 
. WW- 052 FOR FURTHER DETAILS 
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with the 8424 
c L R 

... . connect 

read! 
As fast and as simple as that, for batch 

testing, laboratory use or instrument 
servicing. 

Accuracy 0.25°/o over a wide 
measurement range. 

With its companion CA4 jig unit, the 8424 
Meter forms an easy-to-use L, C and A 

Component Test Station 
•.• and all for less than £800 

Write or ring today for details 

Wayne Kerr 
WILMOT BREEDEN ELECTRONICS LIMITED 

DURBAN ROAD BOGNOR REGIS WEST SUSSEX 
P022 9RL ENGLAND 
TELEPHONE BOGNOR (0243) 825811 
TELEX 86120 

AUSTRIA - Peerless & Handels·GmbH Tel: 0222 83 22 24 
BE~GIUM - Regulation-Mesure SPRL Tel : (010 32 2) 771 .20.20 
FINLAND- Finnmetnc OY Tel: 460S44 
FRANCE- Tekelec·'-irtronic Tel : (Paris) 027.75.35 
GERMANY- Keithley Instruments GmbH Tel: (089) 7144065 
ITALY -lng.S & Dr. G. Belotti SAL Tel : (Milan) 54.20.51 
NETHERLANDS - C. N. Rood BV Tel : (070) 99.63.60 . 
NORWAY - Metric AS Tel: (02) 28·26·24 
SPAIN - Unitron1cs SA Tel : (Madrid) 242.5204 
SWEDEN- Scandia Metric AB Tel: (Stockholm) 82.04.10 

SWITZERLAND.- G & P Electronics AG Tel : (01) 64.32.31 
U.S.A. - Mechanical Technology Inc, Latham, NY. Tel: (518) 785-2211 

WW- 120 FOR FURTHER DETAILS 
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Microelectronics and the Third World 
An argument against labour intensive technology 

for less developed countries 

by S. Jacobsson Research Policy Institute, University of Lund, Sweden : 

·Microelectronics based technologies 
are now spreading into economies 
with already high unemployment 
levels. After discussing the possible 
:implications of this tecflnical change 
for employment in these countries, 
the author argues against the 
widespread view that the solution to 
the problems of the less developed 
countries lies in labour intensive 
:manufacturing. Human labour has 
natural limitations and cannot match 
. the abilities of the new electronic 
machines and the superior 
technologies that result from them. 

Concern about the effect of microelec
tronics on future employment is now 
strengthened by the fact that 
microelectronic based technologies. are 
being diffused into economies with 
already high unemployment levels. In 
the OECD (Organization- fo.r Economic 
Co-operation and Development) area 
the level of unemployment in the 
second half of the 1970s was the highest 
ever since the second world war1 and, 
more importantly, it stayed at a high 
level also in the post-recessionary 
period of 1975-8.2• While this situation in 
the OECD area is serious enough to 
warrant more attention than is given to 
it today, it is nevertheless rather in
significant in comparison with that of 
the less developed countries (LDCs ). In 
the rest of this . article I shall outline 
some possible effects ·of technical 
change induced by the diffusion of 
microelectronics on the employment 
situation in these economies. 

The prevalent view on the evolution 
of the employment structure in the 
development process has suggested 
that the manufacturing sector would 
gradually absorb the rural labour force 
and transform the employment pattern 
in LDCs into something similar to that 
which prevails in the industrialized 
world of today. Table 1 gives · a rather. 
interesting perspective on this 
hypothesis. (A similar table is found in 
Stewart (1978). 3). It shows that, on the 
basis of past trends, not even the yearly 
addition to the labour force has been 
absorbed by the expanding manufac
turing sector in any of the countries. 
Indeed, apart from the Republic of 
Korea, the jobs provided by the 
manufacturing · sector were extremely 
inadequate ih relation to the number of 

jobs required as a result of only the 
growth of the labour force, not to men-, 

· tion the already vast number of unem-· 
played. (The figure of 1 billion has been 
mentioned by the ILO.). 

Now it seems reasonable to ask 
whether this inadequate employment 
generation potential will prevail also in 
the future and, if so, what implications 
will it have. \Vhile there . are several 
factors which may determine the 
answer to this question, e.g. rate of 
population growth and capital accumu
lation, we shall deal with only one fac
tor, namely technical change, as this is 
the one most strongly associated with 
the diffusion of microelectronics. 

The overwhelming majority of the 
world's technology is produced in . the 
OECD area and there is nothing that · 
points to any significant reduction in! 

Table I: Manufacturing employment 
and labour force in LDCs 

AEm Em AL Inc 
Em · Et L Need 
(1} (2) (3) (4) 

Philippines 2.0 11 .4 2.8 24.5 
India 2.6 9.5 2.1 22 . 1 
Rep of Korea 12.7 13 .2 1.8 13.6 
Peru 4.1 13.2 2.9 21 .9 
Brazil 4 .9* 17.8 2.9 16.2 
Kenya 6.5 16 .3** 3.5 21.4 

*Only Sao Paolo area. **Wage employment excluding 
.agriculture 

t:.Em/Em is the yearly increase in manufacturing 
employment. Em I Et is manufacturing labour force as 
percentage of total labour force . t:.LI L is the labour 
force increase . "Inc. need" column is t:.Em/Em 
needed to absorb t:.LI L. 

S.ources; (1 )-itO 14 except for .Brazil. For Brazil, 
Boletin do Banco do Brazil 17

. The years covered. 
are: Philippines 1960-1975; India 1961-1975; 
Republic of Korea 1963-1977; Kenya 1967-1975; 
Peru 1963-1972 and Brazil 1967-1975 . (2)
Moraw1eJz (1974) 15 table 1 . . (3)-World Bank 
(1 g77) . (2) was from 1970 and (3) from 1970-
1975. 

Table 2: Annual average rates of 
change of employment ar1d output in 
percent per annum 

Years 55-60 60-64 64-69 69-73 
Employment 2 .58 1.66 0.53 0. 72 
Output 6 .a5 6.55 6.51 5.39 

Source: Jones (1978) IS 

the LDCs' technological dependence on 
the developed countries in the future. 
What happens here is therefore of 
greatest relevance for the Lf?Cs. 

In Table 2 we ·have reproduced data 
on trends in manufacturing output and 
employment in the 'EEC-five' countries. 
(The same trends exist also in Britain; 
,see Clarke (1979). 4) . 

i The table reveals that in the postwar 
. period and in particular since the early 

1960s, there has been a strong down
ward trend in employment generation 
for a given rate of change in output. 
\Vhile the data covers only the period up 
to the 1973 'oil crisis', the trends have 
continued also in the post-recession · 

. period. Thus, the manufacturing output 
did not only recover but increased after· 
1975, while manufacturing employment 
has fallen in absolute numbers in most 
OECD countries. 5• 

\Vhile part of the change in labour 
. input versus output can be explained by 
a structural shift of relatively labour 
intensive processes to the LDCs, for 
example in garment manufacturing, the 
magnitude of the change strongly 
suggests that the figures reflect an in
tensified process of labour saving tech
nical change, that is, a jobless growth 1• 4• 

.This trend is important for LDCs for two 
reasons. Firstly, it would not be unrea
sonable to suggest that the LCDs ex
perience a time lag in the vintage of 
their technologies_ This implies that the 
recent strong labour saving bias has not 

·yet been fully transplanted to the LDCs_ 
Secondly, and most importantly, the 
trends reflected in Table 2 will most 
likely continue, and perhaps in an in

,tensified way by the diffusion of 
microelectronics into industry. The 
important implication of this is that the• 
already extremely insufficient labour 
absorptive potential of the manufac
turing sector will decline even further in 
the future. 

Before elaborating on the implica
tions of this statement, we have to 
examine the very widespread sugges
tion that it is possible to reverse these 
trends and develop economically 
efficient labour intensive technologies 
on the scale needed,* i.e. technoiog1es 
which ate deemed to be more 'appro
priate' in labour abundant economies. 

This I believe is wrong, since the basis 
for the proposal that labour intensive 
technologies can be developed on a• 
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large scale is the neoclassical econom
ist's conceptualization of alternative 
technologies in terms of different 
quantities of capital and labour. I would' 
instead suggest that there are e~tremely 
'important qualitative differences bet
ween the two factors of production. To 
my knowledge the first economist or 
·social scientist who pointed out the 
qualitative differences between capital 
and labour: was Marx. The distinctive 
feature qf what h~ call~d large scale 
modern industry was that the charac
.teristics of the worker and his physical 
:limitations did not constitute a limiting 
factor in the design of the production 
processes. In line with his analysis, it is 
simple to argue that the physical pro
,perties of labour are quite different from 
'those of a machine. In relation to a 
machine a person is first of all variable, 
which implies uneven quality; secondly 
he is weak, which has obvious implica
tions; thirdly, he cannot achieve the 
same precision, which is absolutely 
basic in any machine-making activity; 
fourthly, he cannot stand extreme heat, 
and heat is essential in key processes 
such as steel and chemical production; 
fifthly he is slow, which implies that any 
industry which produces above a cer-· 
tain minimum level of output will use 
machines instead of people. From 
studying the history of technical change 
one may, as Marx did, draw the conclu
sion that technical change is to a very 
large extent a process of overcoming 
the restrictions set by these properties 
of human labour, through increasing 
the capital intensity of the production 
process. 

Today developments in electronics 
mean that it is not so much 
humari muscle as human intelligence6 

which is replicated and extended. 
Thus any system which involves the 

processing of data, decision making, or 
control of systems and equipment - ih 
short, any task involving logic - is a 
candidate for the application of elec
tronics. A list (not exhaustive) of these 
tasks includes: 7• 

-controlled movement of materials, 
components, products · 
-control of process variables 
-shaping, cutting, mixing, moulding, 
etc. of materials 
-assembly of components into sub
assemblies and finished products 
-control of quality at all stages of 
manufacture by inspection, testing or 
analysis 
-organisation of the manufacturing 
process, including design, stock
keeping dispatch, machine mainte
.nance, invoicing and the allocation of 
tasks. 

. '~ 
*From the figures in Table 1, we can see that 
if only the yearly addition to the labour force 
were to be absorbed by the expanding 
manufacturing sector, the labour intensity of 
new investment projects would on average 
have to increase by a factor of 12.25 in the 
Philippines, 8.5 in India, 5.3 in Peru and 3.3 in 
l3razil and Kenya. 

This all-em bracing character of elec
tronics will probably have important 
implications for the application of more 
labour intensive technologies in LDCs 
and thus for the possibility of absorbing 
a greater proportion of the labour force 
in the manufacturing sector through 
reversing the trend towards more 
capital intensive technologies. 

The reason behind this assertion is 
that the cause of increased com
petitiveness through using electroni
cally based innovations lies not only in 
their labour saving nature (which is less 
important in cheap labour economies), 
but also in probable savings in invest
ment, materials and also in producing a 
better quality product, thus leading to 
superior technologies. 8• 2. The labour 
saving nature has been amply dealt with 
in the public debate, but' the last
mentione? characteristics need some 
elaboration. I shall give examples from 
two sectors which traditionally have 
been very labour f intensive, the 
mechanical industries and the garment 
industry. 

Mechanical Industries. In metal~or~ 
king industries batch production 
dominates over flow-·line techniques, 
with an associated low efficiency 
through poor machine utiliz~tion. 
Numerically controlled machine · tools 
(n.c. machines) constituted a first 
attempt to increase the efficiency in this 
sector. \Vith these machines, the con
trol signals containing the information 
needed to produce the part are fed into 
the machine as the operation is per
formed. The control signals imitate the 
instructions given by a skilled machine 
operator, but with much greater speed 
and precision·. By changing the control' 
tape, an n.c. machine can be quickly 
switched td-the next job which may 
involve a totally different sequence of 
operations. In this way the downtime -
the setting time - of the machine tool is 
reduced, which is very important for 
machine utilization in small batch pro
duction work. By replacing the still 
relatively inflexible hard-wired circui- . 
try in the n.c. machines by software in 
mini- or micro- computers - i.e. pro
ducing computerized numerically con
trolled machine tools (c.n.c.) .:.. the ver
satility and flexibility of the machine 
tools are considerably en }lanced. 9• 

The capital saving nature of technical~ 
change in this sector stems not only• 
from increased machine utilization. 
C.n.c. and direct numerical control 
(which involves one computer control
ling several machine tools) also increase 
quality, for example in precision la
thing. They also increase the through
put and reduce inventories, which saves 
capital embodied in materials. Further
more they allow for in-process quality' 
control, which makes possible early 
discovery of mistakes, and correction of 
process variables through electronic 
feedback systems. The latter source of 
capital saving is of considerable 
importance for process flow techniques 
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also, for example in paper pulp and glass 
production, where work in progress 
often constitutes a very substantial part 
of total. capital cost. Finally, the fixed 
investment costs are reduced by price 
cuts in the cost of control systems. 
According to one Japanese 10 source, 
"today's n.c. systems are priced at a 
quarter of those of ten years ago". 

Garments. The clothing sector has 
been characterized by having capital 
. costs among the lowest in manufac- . 
ture6

• The complexity of the production 
process and ever changing fashions 
have not justified purpose built equip
ment except in some cases. However; 
with microelectronics both a high 
flexibility and a high degree of automa
.tion are made possible. As Dr Juan Rada 
explairis6, 

"The use of self-programming robotic 
arms for cutting, and computerised 
systems for design, producing patterns, 
monitoring quality of fabric and guiding 
laser beam cutters, is changing the face 
'of the industry. Microprocessors are 
being used to control knitting heads 
(instead of the centuries old Jacquard's 
card), to control ink-injectors with high 
flexibility to change design and colours; 
they are used to control sewing patterns 
and fast stitching. These are part of a 
growing number of applications - the 
trend being towards a "total system 
concept" which means the use of com
puterised techniques to detect flaws, 
keep track of patterns and orders, 
monitor the progress of work through
out the plant, automate the matching of 
patterns and the cutting and sewing. 
These applications save labour, skills 
and materials (in the case of cutting, the 
saving ranges from 8 ~o 15 per cent)." 

The investment saving nature of 
microelectronic based innovations in 
this sector has been particularly· 
emphasized by Raphael Kaplins~y2t 
who gives the example of a UK firm 
who produced an electronic pattern 
machine for a circular knitting loom. 
This machine cut down time in the 
change-over of knitting patterns by 
more than 50% "as well as lowering the 
hardware costs of the ·control system 
(itself at 20% of the total loom cost) by 
50 percent''. 

Thus, because of the breakthrough 
made possible by microelectronics, in 
the near future the competitive edge in 
garments manufacturing will probably 
no longer be labour costs but techno
logy. 

All in all, it seems therefore very 
unlikely that more labour intensive 
technologies may be chosen in LDCs to 
the extent that the trends towards more 
capital intensive techniques may be 
altered or reversed. . · 

The transformation of the technology 

tKaplinksy, together with Kurt Hoffman, 
Howard Rush and Luc Soete at IDS and 
SPRU, University of Sussex, is working on 
the implication of microelectronics on deve
loping countries. I have greatly benefited 
from discussions with them. 

WIRELESS WORLD, MARCH 1980 

in some traditional industries, i.e. not 
only garments but also textiles, leather 
and sho~s 2 , may have particularly 
severe implicati'ons for LDCs. The con
tribution to the total increase of 
manufacturing employment in the 
period 1968-1975 from these industries 
accounted for 30% for all LDCs and 
nearly 38% for the Asian LDCs11 . 

Furthermore in some Asian countries 
such as the Republic of Korea and Hong 
Kong, manufacture for exports 
accounts for a sizeable part of total 
employment11• For example, it has been 
estimated that more than one half of the 
total increase in manufacturing 
employment during 1963-1970 in the 
Republic of Korea was due to an ex
pansion of exports 11• (This may partly 
explain Korea's exceptional perfor- · 
mance as shown in Table 1.) The 
important point is that it is particularly 
in these economies where textiles, gar
ments, leather and footwear products 
·account for a considerable part of 
manufacturing exports2• 

Two implications can be drawn. 
Firstly, these traditional industries 
which account for a considerable part of 
y_esterday's and today's employment 
generation in LDCs will probably fail to 
do so in the future. Secondly, as R. 
Kaplinsky has pointed out2, the export 
oriented growth and employment 
strategy - muc.h cherished today 
among both LDCs and \Vestern 
economists - which so successfully has 
guided the industrialization strategy of 
the Republic of Korea, will probably not 
be able to be duplicated by other LDCs 
in the future. This is essentially so since 
cheap labour will probably lose its 
importance as a factor in determining 
international trade . Of course, some 
more advanced LDCs with the · 
necessary skills and 'industrial environ
ment' might be able to pursue a growth 
strategy based on the new technologies, . 
but the employment impact will then be 
marginal. (It could be argued, as has 
convincingly been done by R. 
Kaplinsky, that the high and possibly 
increasing unemployment figures in the 
OECD area will restrict the market for 
these countries.) 

The implication of the previous an~
lysis is that the manufacturing sector in 

. most LDCs will not be able to absorb the 
growing labour force, not to speak of 
transforming the structure of employ
ment in a way similar to what has hap
pened in the OECD area. \Vhile the 
urban-based service sector may 
improve the employment situation 
slightly, the only possible way out 
seems to be that the agricultural sector 
will have to absorb the main part of the 
labour force permanently. This sector 
has greater potentiai to fulfil this task as 
it is much more flexible in the degree of 
mechanisation than the manufacturing 

-sector - mainly due to the fact that the 
· human limitations of precision/speed/ 

quality etc. are not so critical in agri
culture as in industry. 

Well, what is the problem then? one 

may ask. \Vhy not let a very 'modern' 
industrial sector coexist with a very 
labour intensive agriculture? 

There are at least two very consider
able ones.** Firstly, institutional 
changes - mainly concerning distribu
tion of land - need to be implemented if 
agriculture is to absorb a growing pro
·portion of the labour force. This is 
widely recognized - even by the \Vorld · 
Bank - so I will not elaborate on it. 
Secondly, even if the employment pro
blem were to be solved in this way, the 
LDCs would experience a gigantic dis
tributional problem since they would be 
faced with vastly different labour pro
ductivities in the industrial and agricul
tural sectors. (I was first made aware of 
this problem by C. Edquist at the 
Research Policy Institute, Lund, 
Sweden.) To take China as an example, 
as she has undertaken the most far 

·reaching institutional changes in recent · 
' decades, the pressure on the agricultu
ral sector to absorb the growing labour 
force has been associated with a de
creasing marginal productivity of lab
our between 1959 and 197512• Indeed,· 
this occurred in spite of massive capital 
formation projects such as irrigation 
schemes. Thus, while the agricultural 
sector may absorb the labour force, the 
price to be paid for it, as noted already 
by the classical economists, is a very 
low and possibly decreasing labour 
productivity. 

The very important point here is that 
as the industrialization process con
tinues and the agricultural sector is 
charged with the job of absorbing the 
labour force, the political problem of 
transferring income from the high pro
ductive, and geographically concen
trated, industrial sector to the low pro
ductive agricultural sector will take on 
increasingly stronger dimensions. This 
distributional issue will probably be one 
of the key ones for developing countries 
to deal with. tt 

This article is a revised version of an article~ 
'Technical Change, Employment and Dis
tribution' which was attached to the Lund 
Letter of Science and Technology for Basic 
Human Needs, 13 June, 1979, published by 
the Research Policy Institute, University of 
Lund, Sweden. We are indebted to both the 
Salen Foundation and to SAREC for finan
cial support for that essay. The Salen Foun
dation also generously sponsored 'the Lund 
workshop on technological change in indust
rialized countries and its consequences for 
developing countries', held in Lund in May 
1979. Part of the content of this article has 
greatly benefited from discussions in the 
workshop. In addition, many people have 
contributed with very helpful comments on 
earlier drafts. In particular, we would like to 

• thank Claes Brundenius, Kurt Hoffman, 
Howard Rush, Jon Sigurdson and John Wil
ton, but also Enrique Bautista, Richard Con
roy, Charles Edquist, Christopher Freeman 
and Hans Gustafsson. 

** I will not, due to space limitations, treat the 
problems of surplus- production by a labour 
intensive agricult'ure, which is needed if the 
industrial sector is to grow. See Jacobsson 
(HJ79), reference~~ 
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ttindeed, as the absolute number of people 
engaged in industrial production in the 
OECD area declines, the very same problem 
of taxing this sector in order to provide 
employment and income in other sectors -
mainly public services where microelec
tronics is likely to displace proportionally 
little labour - may become (is?) a major 
problem. 
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. Optically-isolated triac 
control 
A common problem with optical isola
tors is that a separate power supply is 
required. A tapping from a mains trans
former primary can be used, but this is 
not always available, particularly on 
small transformers. A simple solution is 
to use the transformer primary as a 
current limiter for a suitable low voltage 
supply. However, triacs oftim require a 
gate current of around 50mA, which is 
more than this type of supply can prq
vide. To overcome this problem, gate 
current is pulsed with a duty cycle of · 
about 10%. The current required by the 
l.e.d. to turn'the triac off is about 250f.LA, 
so it can be directly driven by c.m.o.s. 
logic. Resistor R1 is included for protec
tion in case the Zener diode goes open 
circuit . . 
G. R. Ruiter 
Waking 
Surrey 

Voltage-to-period 
converter -

-~In some circuits it is more convenient to 
have an oscillator whose period, rather 
than frequency, has a linear relation
ship to the control voltage. This circuit 
was developed to drive an analogue 
delay line for audio signal processing. 
Resistors R1, R2, R3, diode D 1 and Tr1 
form a reasonably temperature-stable 

, current source, which charges e 1 until 
the ramp voltage . exceeds the control 

· voltage. The comparator is biased by R6 
for high current and fast slew rate, and 
R4, e 2 decouple the control input and 
prevent spurious triggering. The output 
is taken via D2 , R 5 , which prevent 
negative bias, to a c.m.o.s. buffer and 
discharge circuit. With the values 
shown, antiphase outputs equal to the 
reset pulse width are available from pins 
12 and 1 of Ie2. The reset pulse width of 
around lOOns is determined by propa- . 
gation delays in the i.cs. If a longer pulse 
width is required, ex may be used to 
form a monostable with a period of 
approximately ex R5• If low-frequency 
operation is required, e 1 must be com
pletely discharged and ex should be 
equal to e1!6. The value of e 1 is limited 
by the ability of Ie 2 to discharge it 
without damage and, in the prototype, a 
100nF has been successfully used. With 
the values shown the period varies from 
about 0.5 JLS to 30 f.LS for control volt~ges 
from 0.15 to 8V; 
E. J. Leonie-Smith 
Royston 
Herts 
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Enlarger analyser 
This analyser uses a recently intro
duced silicon-blue photoamplifier i.e. to 
achieve high linearity at low light 
values. A bridge circuit measures the 
current drawn by an open-collector 
output of the TF A 1001 Wand a set-time 
control converts this current into a 
voltage which is compared with a 
reference level. The reference is set by a 
speed control for various brands of 
printing paper. Bridge balance is indi
cated by a TCA965 window discrimina
tor and three l.e.ds. The bridge is fed 
with a few millivolts of a.c. from the 
transformer to overcome hysteresis. At 
balance the set-time control is used with 

. the 555 timer to expose the paper. sl 
turns the enlarger on for focussing and 
measurement, or allows S2 to start the 
exposure. Times from 2 to 140 s with 
paper speeds from 80 to 400 ANSI can be 
selected after speed calibration using 
test strips. . 

In the prototype, the photoamplifier 
was housed in a potting box together 
with .the linearity control, associated 
components and twin-screened lead to 
th.e main circuit. Linearity is adjusted, 
wtth a d.v.m. across the time control set 
to 1Mr.l, by using the halving values 
obtained from progressively stopping 
the lens. Judicious setting of linearity 
can compensate for reciprocity failure. 
.Note that linearity setting only applies 
at low light values and the components 
may be omitted if higher levels only are 
used. · 
R. I. Harcourt 
Thornton Heath 
Surrey 

Sofelight 

Economic three rail supply 
In t.t.l. ci~cuits which use 710 type 
comparators, power supplies of + 5V, 
+ 12V and -.6V are needed. The com
mon arrangement is inefficient and 
costly compared with this circuit, which 
provides the voltages required from a 
single standard transformer. Although 
the 5V rail may have to provide a sub
stantial current, the other supply rails 
only need to deliver small currents 
which can be provided by half wave 
rectification. During positive half
cycles the lower winding feeds the + 6V 
rail via D 1> and the two windings in 
series feed the + 12V rail via D1 and D2. 

Diodes D3 and D4 are biased off. During 
negative half-cycles D 1 and D2 are 
biased off and the windings are isolated. 
The top winding now feeds the + 6V rail 
with a return via D3 and the lower 
winding feeds the -6V rail via D 4• 

Therefore, the + 6V rail is fed during 
both half cycles by the two secondary 

Simple oscillator , 
A silicon bilateral switch, s.b.s., is a 
u.seful component for producing a 
stmple, economic and versatile audio 
o~cill~tor. With a 12V d.c. supply the 
ctrcuit oscillates at 100Hz and draws 
o~ly 400 f.LA. Direct or alternating sup
plies can be used and with suitable 
component values, mains operation is 
possible. Frequency modulation or on/ 
off control is achieved by feeding a 
voltage or pulse to the gate. Minimum 
direct supply voltage is about 10V but 
an 18kQ resistor between the gate and 

Balance 

11 TCA965 

Enlarger 

3M3 

+12V 

Time 
calibrate 
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windings alternately and both low cur
rent rails are fed on alternate half
cycles. The voltages shown increase 

· ~hen capacitors are connected to pro-
VIde an adequate margin for the regula
tors. · 
;R. M. Adelson 
·Hornby 
Lancaster 

390n 18k 

MBS4991 

Gate 

A2 reduces this to around 3V. An 8Q 
speaker can also be used with a small ·. 
reduction in output power. 
D. DiMario 
Johannesburg 
S. Africa · 
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22k 
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Triggered timebase 
High-quality oscilloscopes with sweep 
rates up to 0.1 ttslcm use special com
ponents, such as fast f.e.ts and tunnel 
diodes, together with logic i.cs. This 
timebase provides a wide sweep range 
with trigger hold-off and bright-line 
functions and does not require any 
expensive or uncommon devices. Three 
NAND gates generate a ramp,wavefor.rn,. 
and a Schmitt trigger shapes and in
verts the square wave from gate C. 
\Vhen the flip-flop is set the output goes 
low and C 1 discharges via D 1 to provide 
the flyback at pin 3 and a pulse at pin 4. ' 
Ramp rate is varied by R 1, and C1 is 
switch -selectable for a wide range of 
sweeps. The trigger input is shaped by a 
710 and gated by a Schmitt trigger, so 
the flip-flop is only clocked when the 
output of gate C is high. This sets the 
output high and charges C 1 linearly. 
The 710 output also goes to D2 and an · 
integrator, which negatively charges C2 ~ 
and disables the oscillator around gate 
K. \Vhen disabled, the oscillator output 
is high and therefore enables gate G to 
clock the flip-flop. \Vhen no input signal 
is present, the oscillator feeds the clock 
input of the flip-flop and provides 
automode operation for the timebase. 
K. Padmanabhan 
Madras 
India 

Two terminal constant 
current source 

Most constant-current sources require 
output, ground and supply connexions 
'to a circuit. However, a two-terminal 
arrangement can be obtained by com
bining two standard sources, of 
opposite polarity, back-to-back. In the 
circuit diagram -the current is 2Vb/R. 
J . J. Ellis - -
Cambridge 
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Prestel/ Viewdata 
printer 
The Olympia International NMP 
40 mechanism, incorporated in a 
printer terminal, forms one of the 
first screen image printers to 
appear in the UK. A hard copy of 
displayed Prestel/Viewdata 
images can be made with the 
printer which Dataplus, the 

·equipment's distributor, claims 
as "very quiet" in operation. The 
unit will print alphanumeric cha
racters and graphics at high 
speed and paper loading is 
simple. The printhead consists of-
240 discrete electrodes equally 
spaced across tije 127mm wide 
paper and each is spring-loaded, 
obviating the need for adjust
ment. The rubber platen is driven 
by a small d.c. motor, this being 
the only moving part. Overall 
dimensions of the terminal are 
250mm wide >< 360mm deep x _ 
150mm high. Production quant
ities of the unit will be available 
in late 1980 as will the full drive 
electronics to suit UK television 
receivers. Dataplus Ltd, 39-49 
Roman Road, Cheltenham. 
·ww3ot 

D.i.y. keyboards 
·Individual keys, rows of keys or 
groups of keys, elements of the· 
series 87 family of switches, can 
be used to create keyboard forms 
for prototypes, short runs or 

. volume production, according to 
the makers, Highland Elec-

WW301 

tronics. Legending of switches is 
achieved by hot stamping of the 
buttons to customers' require
ments before delivery, although 
for prototype work, versions of WW302 
the switches are available with 
snap-on caps. In this event a 
legend sheet is supplied and each 
legend is placed under the cap. 
The series 87 employs snap-dome 
contacts previously used on 
Highland series 83, 84 and 86, all 
· 16 button keypads. A typical 
circuit for these switches is 
single-pole/common-bus and the 
3 X 4 and 4 x 4 keypads are also 
available with matrix switching. 
Highland Electronics Ltd, High
land House, 8 Old Steine, 
Brighton, East Sussex. 
WW302 

V.s.w.r.l power 
meter 
Direct reading of v.s.w.r. and 
output power without the need 
for interpolation is one of the 
capabilities of the v.s.w.r./power 
meter offered by Zycomm Elec-
tronics. The unit is autoranging WW303 
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for power output measurement, 
covering 20W to 2kW in three 
ranges for 1.8 to 30MHz and 50 to 
150MHz, and 2W to 200W for the 
430 to 470MHz range. V.s.w.c 
from 1:1 to infinity can be mea
sured. Separate sensing heads are 
supplied to cover each frequency 
range and these can be connected 

·at any point in the feed line, 
including the masthead, for pre
cise radiated power indication. 
Push switches on the front panel 
permit the selection of the 
appropriate head and the display 
of forward or reverse power as 
either peak or r.m.s. readings. 
The electronic comparator in
cluded in the unit permits con
stant readout of v.s.w.r. irrespec
tive of power variation, thereby 
giving true indication during 
speech on s.s.b. The unit is for 
operation on 240v 50Hz mains. 
Zycomm Electronics Ltd, 47, 49 
and 51 Pentrich Rd, Ripley, Derby 
DE53DS. 

WW303 

Digital slow scan 
transceiver 
The C9lorado Video model 285 is 
intended to provide "quality" tv 
picture transmission over data 
channels and is available as a 
receiver, a transmitter or 
transceiver . Features incorpo
rated are "frame freeze", a 
repeating "freeze and scan" 
mode for surveillance applica
.tions and continuous display at 
the receiver _as each new image 
wipes off the previous image. The 
unit accepts tv signals from 
camera, v.t.r. or video disc 
recorder and also produces a 
signal for viewing on c.c.t.v. 
monitors. Transmission is in the 
synchronous serial digital form at 
rat~s up to 500 k/bits/s and the 
equipment requires no adjust
ment when · changing rates, the 
unit itself tracking the modem 
clock rate. The operator may 
select left-to-right or top-to
bottom scanning to suit the item 
scanned and may transmit either 
a single field (shorter transmis
sion time at reduced resolution) 
or a full frame, i.e. normal trans
mission time at full resolution. 
Transmission times vary accor
ding to the grey-scale levels 
chosen, either 64 levels (6 bit) or 
256 levels (8 bit) depending upon 
the bit rate. Data may be en
crypted for security purposes. 
Prices start at $9,000, this being 
the price for the receiv-er only. 
Colorado Video, Box 928. Boulder 
Co, 80306, USA. 
WW304 
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Music processor I 
mixer 
The Cambridge Electronic 
Workshop music processor is a 
full broadcast specification mixer 
intended as an off-the-shelf item 
for club and mobile use, built in 
standard 19in rack units in 
modular form. The technical 
complement includes 
transformer-coupled inputs with 
phantom powering, microphone 
limiters, plastic track faders with 
remote start for external tape or 
disc transport mechanisms, and 
separate equalization for two 
disc units, ·two line inputs and 
both microphone inputs.· outputs 
are complete with a stereo 
limiter, "voice over," adjustable 
voice switch from the d.j.'s 
microphone and a nine-band 
graphic equalizer. Also featured 
is a built-in comprehensive ligh- · 
ting control which is compatible 
with Pulsar equipment and con
tains a six-channel sound-to-light 
chaser, strobe drive and four in
dependently controlled mains 
terminals. Cambridge Electronic 
Workshop, 4 Water Lane, 
Oakington, Cambridge CB/4 
5AL. 
WW305 

High temperature 
contact adhesive 
Excellent acid resistance, high 
moisture resistance and good 
dielectric strength are properties 
which Aremco Products Intern
ational attributes to its Aremco
Bond 570, an elastomer-phenolic 
'adhesive intended for the bon
ding of ceramic, glass and metal
lic materials at temperatures up 
to 315°C. A further chanicteristic 
is its good shock resistance due 
to a small degree of flexibility 
being present after curing, thus 
allowing bonding of materials 
with a dissimilar coefficient of 
expansion. The adhesive is 
applied in the usual manner to 
both surfaces, which are allowed 
to dry before pressing together 
and final heat cure under press
ure will produce a high tempera
ture high strength bond. 
Aremco-Bond 570 costs £21.50' 
per pint, plus carriage costs. 
Photograph shows the adhesive 
being used to bond together two 
ceramic bushes. The Meclec 
Company, 5-6 Towerfield Close, 
Shoeburyness, Essex SS3 9QP. 

WW306 

WW305 

Spark gap c.r. t. 
protectors 
The focusing electrode of a c.r.t. 
can be protected from the 
damaging effects of excessive: 
e.h.t., by the spark gap series 
5389, manufactured by W elwyn 
Electric. These units can also be 
used to protect v.d.u. tubes, 
oscilloscopes and photomulti
pliers from high voltage dis
charges and transients. The three 
items in the series cover the 
"popular" (perhaps not so for the 
tv service technician!) break
down bands of 7 to 9kV, 8.5 to 
l0.5kV and 10 to 12kV all with 
current handling up to 1500 
amps. These spark gap protectors 
meet BS2011 ("Components for 

~printed circuit applications,"). 
and are flame retardant in 
accordance with BS415-14/4. 
Welwyn Eleqric, Bedlington, 
Northumberland NE22 7AA. 
WW307 

Radio i~cs 
Two new i.cs which the makers 
claim will considerably increase 
the level of integration possible in 
professional radio equipment, are 
available in 8 lead T05 or 8 )ead 
d.i.l. plastic packages. These two 
circuits, the SL6270 and the 
SL631 0, are additions to the 
recently introduced Plessey 
SL6000 series of linear radio 
circuits. The SL6270 is a 
microphone ampiifier with inte
gral gain control, the control 
circuit providing a constant out-

1plit level whether the level of the 
incoming speech signal is high or 
lbw, ma~ihg it suitable fbr use in 
the fields of tape recording and 
public address. the SL6310 is an 

audio i.e., designed to avoid the 
high quiescent current consump
tion typical of portable receivers. 
A "mute" signal switches off the 
circuits in weak or noisy signal 
conditions, the normal standby 
current being 5mA while still 
maintaining an output power of 
500mW. Plessey Semiconductors 
Ltd, Cheney Manor, Swindon, 
Wiltshire. 
WW308 

~~crowbar" s. c.rs 
A range of s.c.rs which the 
makers, Motorola, describe as 
"the first in the industry to be 
specifically characterised and 
specified for "crowbar" applica
tions, is accompanied by data 
sheets giving a graph detailing 
peak capacitor discharge current. 
This plot indicates peak dis
charge current as a function of 
power supply discharge ~time~ 
permitting power supply de
signers to select a specific s.c.r. 
whose peak current characteris
tics are suited to a particular 
supply circuit. Each item in the 
MCR67- 71 range of s.c.rs is cap
able of dumping peak currents of 
300 to l700A, thus discharging 
the power supply output capaci
tors and clamping the voltage to 

·the on-state voltage of the s.c.r. 
until a fuse or circu,jt breaker 
opens. Gate trigger · current for 
.the series is 2mA m'inimum and 
30mA maximum. The s.c.rs are 
available in both metal and plas
tic packages with operating vol
tages betweeh 25 and lOOV. 
Mototoia Ltd, Semiconductor 
Pr,oducts Division, York House, 
Empire Way, Wembley, Midd
lesex HA9 OPR. 
WWa09 
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Infra-red detectors 
A range of lead sulphide and lead 
selenide infra-red detectors 
manufactured by the American 
Optoelectronics Inc, is now being 
marketed by Wentworth 
Laboratories. These detectors are 

.. available in single element or 
multi-array packages incorpo
rating standard units made up 
from elements in sizes from '1 to 
5mm square. Detectors for use at 
room temperatures are included 
and these can be provided as 
standard units or units with an 
optional built-in thermoelectric 
cooler. Thermistors may be used 
in conjunction with the detectors 
for the monitoring of detector 
temperature and to allow closer 
control of performance. Went
worth Laboratories Ltd, Sun St, 
Patton, Beds, SG 19 2LR. 

WW310 

Bar graph /.c. d. 
unit 
Numerical annunciation and 
over~range/under-range indica
tion are featur.es included in the 
20 element bar-graph liquid
crystal display unit from Hamlin 
Electronics. Each bar has a 
separate ·backplane enabling 
each of the two bars to be driven 
independently. The display is 
available with pins for d.i.l.. 
mounting or with snap-on ter
minal strips . An applications 
note, including a drive circuit for 
the display, is also available. 
Hamlin Electronics, Diss, Nor
folk. 

WW311 
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· THE VALVE AND TUBE SPECIALIST 
VALVES RECEIVING, S.Q., TRANSMITTING, 

·GAS FILLED, DISPLAY, TV ETC. ILLUMINATED POCKET 
MICROSCOPE 

AT NEW SPECIAL LOW PRICES 
Type No. Pric••·· Typa No. Price ea ., 
A31-410W 11.50 EF37A 2.75 
A34-510W 20.50 EF39 1.50 
A44-510W 31.15 EFSO 0.80 
A47-13W 22.00 EFSS 0.91 
A50- 120WR 37.11 EF86 0.80 
A61 -120WR 37.11 EF89 0.72 
BK 66 59.15 EF91 1.85 
BK448 78.90 EF92 2 .20 
BT5 37.80 EF93 0.80 
BTSB 28.15 EF95 2.80 
077 0.80 EF183 1.28 
DF61 0.58 EF184 0.75 
DM160 3.20 EH90 0.88 
DY86 /87 0.64 . EK90 0.78 
E55L 15.00 EL34 1.84 
EBOCC 5.85 EL36 0.82 
E80CF 10.40 EL37 4.85 
EBOF 8.32 EL81 1.48 
E82CC 1.85 EL84 0.96 
E83CC 3.60 EL86 1.85 
E83F 2.10 EL90 1.25 
E86C 6.20 EL 91 6.86 
EBBC 3.15 EL95 1.28 
EBBCC 3.15 El360 4 .12 
E92CC 1.85 EN91 2.56 
E995 3.65 EN92 3.18 
E130L 18.30 EY51 1.88 
E180CC 4.86 EY84 4.40 
E180F 5.45 EY86 0.64 
E182CC 6.34 EYBB 1.25 
E186F 5.50 EY500A 1.85 
E188CC 3.45 EY802 0.98 
E288CC 7.40 EZBO 0.58 
E810F 8.10 EZ81 0.75 
EAF801 2.75 EZ90 1.20 
EBC81 0.85 GXU1 ' 15.00 
E891 0.95 GZ32 1.45 
EC91 1.82 G233 1.55 
EC92 0.94 GZ34 1.45 
ECC81 0.78 KT61 3.98 
ECC82 0.60 KT66 4.25 
ECC83 0.78 KTSB 7.15 
ECC84 1.19 M0879 0.82 
ECCSS 0.82 M8081 3.40 
ECC88 1.20 M8082 2.14 

. ECC91 1.38 M8083 2 .14 
ECC2000 4 .50 M8100 1.45 
ECFBO 0.80 M8136 0.85 
ECF82 0 .80 M8137 0.94 
ECH81 0.75 M8162 0.85 
ECL80 0 .95 M8163 2.65 
ECL82 0.83 M8212 0.85 
ECL85 0.82 ME1400 3.50 

Type No. Price ea. 
0A2WA 2.50 

. 082 2.55 
EN92 3.10 
PC86 0.83 
PC88 0.83 
9C97 1.40 
PC900 0.58 
P£:885 1.10 
PC889 1.50 
PCC189 1.75 
PCFBO 0.87 

· PCF86 1.58 
PCF200 2.15 
PCF801 0.95 
PCF802 0.81 
PCF805 1.40 
PCF808 1.40 
PCH200 1.10 
PCL82 0.74 
PCL84 0.83 
PCLBS 0.85 
PCL86 0.85 
PDSOO 3.90 
PFL200 1.40 
PL36 1.16 
PL81 0.80 
PL84 0.76 
PL95 1.10 
PL504 1.58 
PL508 1.85 
Pl509 2.75 

· PL802 2.90 
. PY88 0.78 

PY500A 1 .55 
PYBOO 1.20 
PY81 /801 0.88 

. QV06-20 11.50 
QQV03·20 18.10 
QQV03-10 4.50 
OQV06-40A 21.85 
QQV02-6 12.04 
00206-40 55.20 
QY4·250 72.00 
0206-20 24.10 
RG1·240A 18.00 
TY2· 125 61.80 
TY4-400 62.27 
UCL82 0.65 
XG 1· 2500 59.80 
5U4G 1.95 
5V4G 1 .35 
6AK6 1.90 
6AQ6 1.30 

TypeN_o. 
6AU6 
6BH6 
6BQ7A 
6BR7 
6857 
7BW6 
6BW7 
6C4 
6L6GT 
6S4A 
6s.J7(; 
6SL7GT 
6SN7GT 
6V6GT 
6X5GT 
12AL5 
12AU6 
12BH7 
12E1 
12SN7GT 
29C1 
30FL2 / 1 
30PL 14 
90C1 
90CG 
90CV 
92AG 

-Price ea. 
0.15 
1.20 
1.85 
6.00 
4.00 
5.30 
1 .45 
1.30 
1.80 
1.25 
1:;o 
2.88 
0.90 
0 .96 
'0.95 
1.85 
1.85 
0 .98 
8.00 
2.00 

10.00 
1.20 
1.95 
2.80 

13.88 
9.00 
7..98 

WITH MEASUREMENT GRATICULE 
The low-cost illuminated pocket microscope designed for close observation 
a~d measurement o! ~inut.e . detai.l toosmall to be seen with the naked eye . 
G1ves a .sh~up and brill1ant VISion w1th w1de f1eld of view at 20 X magnification, 
plus bu1lt-rn focusing system and illumination system. 

Ideal for cl?se inspection of PCB, components, metals, depth of cracks, 
samples, mmerals <;lndt1ssues. A valuable aid to Quality Inspectors, research 
engrneers and laboratory personnel. 

Complete with batteries and plastic pocket case at the speci~l price of 
£13.99, including postage andV.A.T. 

~· 
. 30° 6(f 90° 

1''"1"''1'"'1'"'1''"1"''1'"'1'' ''1 
0 1 2 3 4 

oo,~oOO 
O·J 0·4 0·5 

The graticule is calibrated to 
4mm overall in increments 
of 0. 1 mm, with angles 
shown from 30 o to 90 o and 
hole sizes of 0. 2, 0 . 3, 0. 4 
and 0. 5mm diameter. 

CASH WITH ORDER 
Carriage SOp. VAT 15%. 
Account facilities available 
for established customers. 
Quotations given for 
large quantities. 

THE FOR ·1004 ?O~INUOUS 
A NEW WIDEBAND 1

/ X-y PLOT~:~~LE SHOT 

GRAPHICAL RECORDER I h RASTER 

~:~;~~~1s!~~~~;~i~~~ ~~~!~~~~;.~!;:~nng I I i!:"'=:::::/ .. __ ,:::1_.'·· ' 
versatile graphical recorder, it has combine to make the I ; ~ 
been specially developed for wide FOR-1004 an important .. ~ 
ranging applications in research and new' instrument. ~ I 
industry. In both performance and . I '·F. 

economy it has many advantages ~ 
over conventional instrumentation. Simultaneous View and ~ ~ 
There are nine recording modes-

Record 

all push button controlled, which Four High Input Signal 
permit the optimum presentation Channels 
of most graphical data. Triggering is . . 
fully automatic and displayed signals Htgh Res~lutton, 
can be monitored via an internal I nexpenstve Records 
loudspeaker. The fast response time 
and wide range timebase allows the For further information please 
detailed examination of transients contact: 
and trends. 

-.4-.. 

Wl-llllllf+ 
Industrial Products 

Medelec Limited 
Manor Way Old Waking 
Surrey GU22 9JU England 
Tel : Waking (04862) 70331 
Telex: 859141 Medlec G 
A Vickers Limited Company 

WW -12.3.FOR FURTHER DEtAILS 
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Simply ahead 
ILP'S NEW GENERATION OF HIGH 

I.L.P. modular units comprise 
five power amplifiers, 
pre-amp which is 
compatible with the 
whole range, and the 
necessary power 
supply units. The 
amplifiers are housed 
and sealed within 
heatsinks all of which 
will stand up to · 
prolonged working 
under maximum 
operating conditions . . 

With I.L.P. performance standards and 
quality already so well established, 

any advances in I. L.P. design are 
bound to be of outstanding importance 

- and this is exactly what we 
have achieved in our new 

generation of modular 
units. I. L.P. professional 
design principles remain 

-the completely 
adequate heatsinks, 

protected sealed circuit.ry, 
rugged constructton 

and excel lent performance. 
These have stood the 

test of time far longer 
than normally 
expected from 

ordinary commercial 
modules. So we have 

concentrated on 
improvements whereby our 

products will meet even . 
more st ringent demands 

such, for example, as· 
those revealed by vastly 

improved pick-ups, tuners, 
loudspeakers, etc., all of 

which can prove merciless to 
an indifferent amplifier system. 

1. L.P. modules are fo r laboratory and 
other specialised applications too. 

PRODUCTS OF THE WORLD'S FOREMOST SPECIALISTS 
. · · IN ELECTRONIC MODULAR DESIGN 

AVAILABLE ALSO FROM A NUMBER OF SELECTED STOCKISTS 

WIRELESS WORLD, ry1_ARCH 1980 

and staying there 
PERFORMANCE MODULAR UNITS 
HY5 PRE-AMPLIFIER 

The HY5 pre-amp is compatible with 
aiii.L.P. amplifiersandP.S.U .'s. It is 
contained within a single pack 50 x 
40 x 15 mr:n . and provides multi
function equalisat ion for Magnetic/ 
Ceramic/Tuner/Mic and Aux (Tape) 
inputs, all with high overload margins. 
Active tone control circuits; 500 mV 
out, Distortion at lKHz-0.01%. 
Special strips are provided for connec
ting external pots and switching 
systems as required. Two HY5's 
connect easily in stereo_ With easy to 

VALUES OF COMPONENTS FOR CONNECTING TO HY5 
Volume - 1 OK ~.n log. 
Bass/Treble- 100K ...n... linear. Balance- 5K ...n... linear. 

.- follow instructions. 
£4.64 + 7 4p VAT 

THE POWER AMPLIFIERS 
0·10 F•1KHz 

LOAD•Sr\.ON ALL 
EXCEPT HY400AT 4.1\. 

250 

THE POWER SUPPLY UNITS 

I.L.P. Power Supply Units are 
designed specifically for use 
with our power ampl ifiers and 
are in two basic forms - one 

: with circuit panel mounted on 
conventionally styled trans
former, the other with toroidal 
transformer, having half the 
weight and height of con
ventional laminat ed types. 

Output D is- Minimum 
tort ion Signal/ Model Power 
Typical Noise R.M.S. at 1KHz Ratio 

HY30 15W 0_02% SOdS 
into 8 n 

HY50 30W 0.02% 90d8 
into 8 n 

HY 120 60W 
into 8 h 

0.01% 100dB 

HY200 120W 
into 8 n 0.01% 100dB 

HY400 240W 0.01% 100dB 
into 4 n 

Load impedance- all models 4- 16..n 
Input sensitivity- all models 500 mV 
Input impedance- all models 10QK..n 

Power 
Supply 
Voltage 

-20-0- +20 

-25 -0 +25 

-35-0- +35 

-45 -0- +45 

-45 -0- +45 

Frequency response- all models. 10Hz - 45Hz- 3dB 

PSU 30 ± 15V at 1 OOma to drive up to 
five HY5 pre-amps £4.50 + £0.68 VAT 

PSU 36 for1or2HY30's £8.10+£1.22VAf 
PSU 50 for 1 or 2 HY50's £8.10 + £1.22 VAT 
PSU 70 with toroidal transformer for 1 or 

2 HY120's £13.61 + £2.04 VAT 
PSU 90 with toroida l transformer for 

1 HY200 £13.61 + £2.04 VAT 
PSU180 with toro idal transformer for 

1 HY400 or 2 x HY200 
£23.02 + £3.45 VAT 

* ALL U.K. ORDERS DESPATCHED POST PAID r------------

Size Weight Price+ 
inmm in gms V.A.T. 

105x50x25 155 £6.34 
+95p 

105x50x25 155 £7.24 
+ £1.09 

114x50x85 575 £15.20 
+ £2.28 

114x50x85 575 £18.44 
+ £2.77 

114x100x85 1.15Kg £27.68 
+ £4.15 

NO QUIBBLE 
5 YEAR GUARANTEE 
7-DAY DESPATCH ON 
ALL ORDERS 
INTEGRAL 
HEATSINKS 
BRITISH DESIGN AND 
MANUFACTURE 
FREEPOST SERVICE 
-see below 

HOW TO ORDER, USING FR EEPOST SYSTEM Piease supply . . .. . .. . .. . ... . 

97 

Simply fill in order coupon with payment or 
credit card instructions. Post to address as 
below but do not stamp envelope - we pay 
postage on all letters sent to us by readers of 

. .. . .. ...... . Total purchase price£ .............. I 
I enclose Cheque 0 Postal Orders 0 International Money Order 0 

@ :::~TRONICS LTO. 
FR EEPOST Graham Bell House, Roper Close, 

· Please debit my Account/Barclaycard Account No. . . . . . . . . . . I . ...... -.. . . -.. -..... .. .. ... . . ........ · I 
:::::::: :::::::::_I 

. . . . . . . . . . . . . . . ·.· .. · ...... .... ... . ........ ·.1 

NAME . . . _ .. . . 

ADDRESS . . ... . ... . . . 

Canterbury , Kent CT2 7EP. s · , •••••lliTiieliiepiihiiiloiiniieii(i0i22i7iillli5ii4ii711i7i8•••111i~ieiileixlli9i6i5ii7i8iO••••• :.a::· ~ · ~ · ~ · ~ · ~ "~ · ~ · ~ · ~ · ~ · ~ · 
WW -068 FOR FURTHER DETAILS 
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lEA· ELECTREX 

lntem~pnal . . · 
Electrical Electronic 

and Instrument 
Exhibition 

National Exhibition Centre 
BinTtingham 

25-29 February '1980 

SEND FOR COMPLETE UST. * 
VI-SIT OUR NEW BOOK STALL AT 
FIRST FLOOR OFFICES, TIVOLI 
CENTRE, COVENTRY ROAD, 
BIRMINGHAM. TEL: 02 1-707 

. 7170. 
~ • . 

Chess & Computer · · ~ . · 
Chess Skill in Man and Machme 
32 Basic Programs for the Pet · 
Game Playing with Computers 
Basic Computer Games . 
Star Ship Simulation · 

· Game Playing with Basic 
· Sargon . · · · 

BASIC 
Learnmg Basic Fast . 
Basic Basic . . . 
Advanced Basic . . 
Illustrated Basic . . . . ·. · 
Basic with Husines_s Appllcatwns 
Basic Primer . . · · 
The Basic Handbook 

D. Levy . 
P. Frey 

D. Spencer 
D. Ahl 

D. Spencer 
Spracklen 

De Rossi . 
j. S. Coan 
j. S. Coan 
n. Alcock 
Hayden 
Waite . 
Lien . · 

£ 7.16 
£11.84 
£ 8.90 
£·1U.~O 
£ 5.50 
£ 5.10 
£ 4.10 
£ 9.50 

£ 6.30 
£ 5.00 

- £ 5.50 
"£ 2.50 . 
£ 8.40 
f 5.80 
£11.00 

WIRELESS WORLD, MARCH 1980 

PASCAL 
Pascal: User Manual and Report 
Problem Solving Using Pascal . 
Programming in Pascal . · · 

Springer· Verlag 
Springer-Verlag 
P. Grogono . 

£ 5 .. 52 
£ 7.84 
£ 7.50 
£ 3.50 A Practical Intra. to Pascal . , . . A. Add yman . 

An Introduction to Programmmg and h 'd -

Proble_mSolvingwith Pascal · 1scW~~~he~J. E!d~r IntroductiOn to Pascal · · · · · 
£ 9.50 
£ 6.95 

Z80 BOOKS . 
Z80 Programming for Logic Des1gn 
Z80 Technical Manual . · · 
Z80 Pl 0 Technical Manual . . 
Z80 Programming Manual . · 
Z80 Microcomputer Handbook 
Practical Microcomputer 

Programming (Z80) . . . 
Z80 Instruction Handbook · 

A. Osbourne · 
Zilog . · 
Zilog . · 
2ilog . · 
W. Barden 

Weller 
Scelbi. . 

Z80 Assembly Language A. Osbourne . 
Programming . . . : · 

Introduction to TRS 80 GraphlcS . Inman 
Zilog Data Book . · · · Zilog 
28001/28002 Product 

Specification . . · · 
28000 CPU Instruction Set 
280 Micro Programming & 

Interfacing . · · · 

Zilog . 
Zilog . 

Nichols 

£ 5.95 
£ 4.00 
£ 3.25 
£ 4.50 
£ 6.95 

£19.55 
£ 3.25 

£ 6.95 
. £ 5.75 

f 3.50 

£ 3.75 
£11.50 

£ 7.10 

NEW BOOKS £8.40 
JC Converter Cook Cook by Jung · · · · · · · · · · · · · · · · · · · £

7
.50 

BASIC for Everyone · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · £ 5 80 

COBOL £ 6.95 MICROS for Business Applications Barden · · · · · ~ · · · · · £ 
6

·
95 Cobol Programming Nickerson £ 6.20 6502 Assembly Lanugage Programming by A. Osbourne . 

De Rossi d 

Leaming Cobol F.,t lt.yden • £ 4.20 .A. cREDIT SALES (Minimum Jiio), Accm and Bacd~y:."' i;{ 
· Cobol with Style · · . · Me Clue . £11.30 . ~Welcome. "BY RETURN· ORDER SERVICE 

Reducing Cobol Complexity 

, , , . . . 40 Bartholomc~ Street, Ne~IHlry, Berks. Tel: 0635 ~0505 
CALLbRS AND l\lAIL ORlJ~R. k . R . l Cheadle Heath, Stockport Tel: 061 491 2290 
CALLERS ONLY: 220-222 Stoc ·pmt oa.t' 

WIRELESS WORLD, MARCH 1980 

99 

~HINK OF A SHAPE 
,p 
~· 

S 5000 - dual channel 
up to 500W/RMS per 

. c~annel DC-20 KHZ 

.', !. " 

:Whatever it is, the HIIH S' · rar~g8 
. . 

of power amplifiers will handle it 

The HIIH:·s· range is designed to handle heavy industrial usage in the fields of vibrator 

driving, variable frequency power supplies and servo motor systel)ls. 

S500D 
Dual Channel 
19" rack mount 3Y2" high 
500w r.m.s. into 2.5 ohms per channel 
900w r.m.s. in bridge mode 
DC-20 KHZ at full power 
.'0.005% harmonic distortion (typical) at 
300w r.m.s. into 4 ohms at 1 -KHZ 
3KW dissipation from in-built force cooled 
dissipators 

s 2500 
Single Channel 
19" rack mount3Yz" high 

. .. 

·soow r.m.s. into 2.5 ohms 
Retro-convertible to dual channel 
DC-20 KHZ at full power 
full short and open circuit protection 
Drives totally reactive loads with no 
adverse effects 

·, 

. A complete range of matching transformers and peripheral ecfuipment for closed loop, 
constant current and voltage use are available. 

Alternative input and output termination to order. Rack case for bench use built. to 
specifications. For complete data write or call. 

Kirkham Electronics 
MILL HALL, MILL LANE, PULHAM MARKET, DISS, NORFOLK IP21 4XL 

DIVISION OF K.R.S. LIMITEb 
TELEPHONE (037 97.6) 639!594 . 

flfANCHISEO COMMERCIAL AND 'INbtJSTIUAL AGENTS FOR HUH ELEC'rftONICS 
WW- 036 FOR FURTHER DETAlLS . . 

- .! ~~. : , 

,t, . 

i 
\ . ~ 
': .. 
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• High tolerance on insert procedure 

· • High conversion rate on ageing 
e Monochrome or colour 

Forfull details contact: 

EDICRDN LTD. e Standard, quick heat, delta or in line • Long service life . 

. • N k glass tube bases, equipment 
• Wide range of neck sizes and heater ratmgs ec ' . . I . ppl'led Redan House, 1 Redan Place, Lo~don W2 4SA. 

. and accessones a so su 
• Predictable in use and performance 

Tel: 01 _221 4717 Telex: 265531 Ed1crn G · 

250M Hz 
801 B/M 

£250 
Crystal 

oven 
3 parts 109 

-WW-91t9 FOR FURTHE-R DETAILS 

LR70 
MAX REEl SIZE 8~" 

AUDIO ONlY 

DEVELOPING A 
MICROSYSTEM? 

.,""' ..... '·""'··· ·• · ·,•··· ·•· · ... Then plug 
a Softy 

SOFTY provides: 
e TV map of memory contents (Hex? . 

• Keyboard entry with assembler fac1hty 

e SeriaVparallel Inputs (e.g. RS232) . 

• EPROM programming (2708, 2716, 2732, etc.) 

e Cassette tape storage 

• A low.cost solution! (£100 kit, £120 built+ VAl) 

SOFTY -What else do you need? 

r, litewtwe and the (S~PTYJ name of yow local 'OtailN, - .. , " . 

contact Dataman. •. · ; 
P .O. Box 5, Dorchester,· ' 
Dorset. DT2 7UB or 
Telephone 03002 700 . 

WW _ 107 FOR FURTHER DETAILS 

. S OSCILLOSCOPES_ OFF-AIR RECEIVERS 
FREQUENCY COUNTER - . ·---_...._.-.__,., 

MAINS 
12V. BATIERY 

PORTABLE 
OSCILLOSCOPE 

.-.-- . 

' .,. "' 
.. 
;} 

MODEL 
S1500 
15MHz 

Dual Trace 
£280 

401 A 50MHz 6 Digit £150 
• 

801 B/M 250M Hz 8 Digit £250 f . 1 standard model dual trace DC to15MHz. Usable to 25MHz 

90
1 M 52DMHz 8 D1g1t £325 . A pro esslona h d · gle-channel A orB amplifier selection, 5mv/cm, 

8 D. · £550 w1th alternate, c op an sm . . 

1001 M . 1-2GHz lglt . 3oi< Excei'lent triggering Wide range time base . 

. ECEIVER £125 accuracy o. . . . 

OFF-AIR R ' . . .. . . . .. . . ... . .. ... H O" •• -- - . ASHFORD 53661 

R .. ·c .. ··s- E{ECTRONICS, WOLSEY ROAD, ASHFORD, MIDD~,;andEiec:tronic:Uiboreton•wortd-wide 
• • • . p 0 8 8 C N P.L. Government Depta .• Crystal Manufactu 

SUPPLIERS TO: Ministry of Defence, G. . .• . . .• • 

WW _ 034 FOR FURTHER DETAILS 
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W'W- 035 FOR FURTHER DETAILS 

KEITHLEY 
k4tthfey fns'truments ltd. 
1, ta.ou1t0n Ro.ao 
08-Ft:e:a·dlrto{ll, Serltahf:te ftG.2 O:Nt ' 
UP•.ffTEO KtN:GOOM 
t'OV'S¢) S61 %87 tru~x: fB:51 i 847fQ4'i 

lCtUtbfoy fnstnttnRte GmbH 
Hsittlbn.fst;tas's-e 5 
O..aotJe Miin;ch.e-w 70 
(().8'.9) 11440·65 
Tatax,; 5-21 2·1 60 _ 

Beitlttey lnstt,umMts SMl 
44. Bue Aa-atote Frano-e 
~ .. 9,112~ Patitseao Ced:e~ 
04-0'rt'4·22~06. 
Twteg~ lt42'l 20.~188 

101 . 
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The EW Mars airs 7 o catalogue 
Is just full of components 
and that's not s/1 • • • 
••. our mew catalogue is bigger and b;ett,er tllan -ever Woithil<l £'ts 
60 pa~s are d'eta1ls aAd priee>s o:f the com;ptete ran,e oi 
«Gmponeffts and acaess:ofie:s a¥:ai:labl~ f,r,om Marsnalr s 
These in:ch.Jde Audio Amps, CoAmeetO:f$4 B9xes.~ C$$e:s. 8ri{;i:ge 
ftectifrlers. Cal'Jtes, Ca'Paci-tors, Crys:t •. D\iacs; 01odes, l)isr 
ptays, 11-leatsttlks, I.Cs, Kno,tJs. LiDs. M>trl<tirneters, Plug,s. 
'Soake;ts. Pots, F''ttblicati,ans. ~lays. RestSton, $ ,otcierin@ 
tqJJiflml}n,t, , Thyrisitar'$, fraru>ts1ot:s, TfaAdQTrtH~fs, VGitatJe 
R:eQJJl:atGrs. etc , , etc. 
Ptus detait:S of the NlW M~rstlst~'s 'budy,e,t' Cred1l Cat®. W'fil 
a11e 'the first UK oomporre,nt retai l:er to of:tet OtH customers ouw. 
own ctredit card fac-ility , 
Ptus - T ~Min p0&tage paid Gfleier forms to tacihta;fe spe•d¥ 
0rdef'tfltJ. 
F\ws -:, M~y ~ prodt:.itOfS tu1cl clat<a. 
?Ius lOOs <>f pnees cut on oar tJJ!):f)ttlar b~es irwluding I Cs. 
T r-ans.istows, ~efistors clr:Kl many tn:011e. 
l1 yeu need Gem fJO:J'HlAts · y~o~u n.-ee~ t'h·e ""ew M arS'haJj · s 
Catalog.ue. 
A~iiabl:e b¥ post EJ &p post pocai;tif t.rom Mer:shan• s., Kingsgatf;l 
ttCRtte; l<ingt,gate Pl.-ce, t..onciDft N,W6 4TA. Also avaiilabre 
tram an:y branch tp. caUers 50'f). 

Ret.oit Sa.;.: London: 4Q G'rit:kt6:wood lro:a'dwa.y. NM H'f. Tel~ 0'1-45a 0t'61t2. AJao 325 &dgware Road. W2. T~l: 0"1-723 4242. Glaqowr 85 West R~ S~. G'2 209. Tel: 041·332 4133. And •datol: t()8A.St•kes Croft, Bristol. Tet~ 02·7;2 426801/2. · 
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TI-IRULINE®WATIMfTER 
0.45-2300 MHz/0.1-10.000watts 

The Standard of the Industry 
What more need we say ... 

Exclusive UK representat ive 

aspen electl'onics limited 
2 KILDARE CLOSE, EASTCOTE, MIDDX. HA4 9UR 

TELEPHONE: 01-8681188- TELEX 8812727 

K~&~G A 150 MIXER AMPLIFI-ER 
150 WATTS SINE WAVE POWER 

£199.50 
inc . VAT R.R.P . 

Trade 
Enquiries 
welcome 

'Mono, all purpose, reliable., strongly made (3fs" Ali frame) . 
Double anodised facia . Full ()lectronic short circuit protection. 
Six independent inputs : Dual Phono, RIAA , change-over fader for Discos. 
Twin Jack output sockets: BO 150W; 401 OOW; 160 BOW. (R.M .S.) 

K.A.C. Electronic lnv. Ltd., 20 Priory St., Tonbridga, Kant 
CALL FOR OEM or PHONE (0732) 358109 FOR LEAFLET 

WW- 011 FOR FURTHER DETAILS 

PEAK .PROGRAMME AND DEVIATION MONITORiNG 
PEAK DEVIATION METER FOR M.ONITORING MONO OR STEREO 

LEVELS there is nothing to quite match the easy 
pe_rc~ptibility of pointe_r instruments . One ~1 the 
~~:~~ailnr~a:oanr~ f:h~l~15 ~~st~~\~~~ ~7~~r~ ~~p;~~ A rack-mounting unit for monitoring mOno Or stereo 
operator's fie ld of view are straight lines . Combine ~rt!~i~~~tt~~ring programme, either off air or at the 
this with fast but defined attack. slow tall-back, It consists of · 
uncluttered logarithmic scaling and a white pointer -an illuminated meter with deviation calib-
on a matt black background and it's a peak programme rated in kHz, percent and decibels . · · 
meter. The coax.ial red and green pointers _of ~he -switchable + 20d8 sensitivity for accurate 
TWIN movement offer a unique way of monltonng level readings of stereo pilot tone or control stereo Programmer_. ··Emest Tumer 640, ~42 , 64_3 , signals 
TWIN, flush mounttng adaptors and illummation ktts -a high impedance probe head which a~ches 
available from stock to a monitor receiver PPM 2 cS•'rtcaun•,tduanrdderPI,"ce''nocermfraomnctehedB<BivCe -an FM cal ibra t ion standard, producing · accurate 7 . 5kHz deviation with 4-06HZ and-· 

, Meets IEC268-1 OA draft BS5428-9, 53kHz modulation, , CHART RECORDER The peak detector has a verv fast attack time. so 
g~l ~s;~H:cto;d~P~ ~~~~~~r~~~e~e~~.a~~~h! ~ 7s~~~ ~~t~~in;~~~~i~m~~ !~~~!hi~~~~~~ndWf~~-~~ M~~i~ 
difference or peak of either and, with the above unit ballistics are defined and the fallback rate 1s as a peak 
charts Peak Deviation . programme me ter . If several meters are _used The unit holds the true peak amplitude, applies this together then only one ·need have the devtation 
slowly to the stylus to avoid overshoots. holds to standard fitted, The 1 mV at 1 OOMHz (70MHz, OIRT) make a mark and then runs the stylus down slowly. is also useful when modulated by 400Hz for settmg 

· This i-s arranged to give correct monitoring of up receiVer and decodei output levels a~ this 
transients as well as a good impression of dynamic frequency 1s not affected by pre emphasis W1thout 

' range . Used in broadcasting for 24-hour records of the dev1at1on standard and probe head the meter ts levels or presence of programme at transmitters or on used for measunng the level of mono or multtplex at 

~~·~REV ELECTRONICS.'The Forii8.LuckaGreen.t~;:;:;~:;~; -Surrey GUS ,78G -'Tel. 04866 5997 _ 
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WILMS LOW 
ill00[]]0(]] 
The firm for Speakers 

·HI-FI o.· .·. DRIVE 
UNITS 

Audax HD 12 9D25 £7.65 
AudaxHD13D34H £12.75 
Audax HP11 P25EBC £6.65 
Audax HP20825H4 £13.25 
Audax HD24S45C £20.50 
'Baker Superb £25.00 
Castle Super 8 RS I DD £12.65 
Chartwell CEA205 8" bass, matched 
.pairs only 8 ohm (pair) £61.25 
Coles 400J t7.65 

•Coles 3000 £7.65 
Celestion HF 1300 II £8.45 
Celestion HF 2000 £10.25 

, Dalesford D 1 0 tweeter £8.45 
Dalesford D30 I 11 0 5in £11.25 

·Dalesford D50/153 6V2in £12.25 
. Dalesford D50 I 200 Sin £12.25 

Dalesford D70/250 10in £22.25 
Dalesford ABR 1 Oin £10.25 
Dalesford 0100/310 12in £35.75 
Decca London horn £57.25 
Decca DK30 horn £43.75 
DeccaC0/1000/B £10.25 
EMI 14A/770 14in x 9in 

8 ohm £19.50 
EMI Bin x 5in d /c. 10 watt, 

4ohm £4.05 
EMI Type 350 4 ohm £9.45 
lsophon KKB/8 £8.15 
lsophone KK10/B £8.45 ' 
Jordan Watts Module £20.40i 
Jordan Watts H F kit £9.15 
Jordan 50mm unit £23.00· 
Jordan CB crossover (pair) £23.00 
Jordan Mono crossover (pair) £23.00 
Kef T27 £9.45 
KefB110 £12.00 
Kef B200 £13.25 
Kef 8139 £27.00 
Kef ON 1 3 £5.40 
Kef ON 12 £8.65 
Kef ON 22 (pair} £40.85 
Lowther PM6 £51.00 
Lowther PM 7 £88.45 
Peerless K010DT £10.50 

.Peerless DT10HFC £10.50 
Peerless K040MRF £12.25 
Radford BD25 II T.B.A. 
Radford MOg T.B.A. 
Radford MD6 T.B.A. 
,Radford FN8/FNB31 T.B.A. 
Richard Allan DT20 £8.95 
Richard Allan DT30 £9.45 
RichardAIIanCG8T £11.25 
Richard Allan CG 12T Super £25.30 

."RichardAIIanLPBB £11.75 
Richard Allan HPBB £17.60 
·Richard Allan HP12B £28.40 
Seas H107 £8.95 
Shackman Electrostatic, c/w polar 
network and crossover (pair) £130 
Tannoy DC386 1 5in £178.90 
Tannoy DC296 10in £107.35 

lSWIFT· J OF WILMSLON 
The firm for Hi-Fi 

. 5 Swan Street. 
Wilmslow, I Cheshire. 

PAGROUP& 
DISCO UNITS 

Baker Group 35 £15.45 
Baker Group 50/1 2 £23.45 
Baker Group 50 I 1 5 £35.15 
Celestion Powercell 1 2 I 1 50 £56.50 
Celestion Powercell 1 5 I 2 50 £69.25 
Celestion G 12 I 50 Twin cone£15.95 
Celestion G 12 I 80 Cambric 

edge £20.25 
Celestion G12/80 Twin cone £19.75 
Celestion G 12/125 Cambric 

edge £35.10 
Celestion G 15/100 Cambric 

edge £31.95 
Celestion.G 15 I 100 Twin 

cone 
Celestion G 1B/200 
Celestion M H 1 000 
Fane Pop 40 

·Fane Pop 50H 
,Fane Pop 75 
Fane Pop 65 
Fane Pop 80 
Fane Pop 100 
Fane ·Guitar SOL 
:Fane Guitar BOB 
;Fane Disco BO 
Fane PASO 

:Fane Bass B5 
Fane Crescendo 1 2E 
.Fane Crescendo 1 5E 
Fane Crescendo 18E 
'Fane J44 
Fane J 104 
'Fane J73 
Fane HPX1 /HPX/2 
:Fane HPX3A 
Fane HPX3B 
Goodmans SPA 
Good mans 1 2 P 
Goodmans 12PD 
Goodmans 12PG 
Goodmans 1BP 
Goodmans Hifax 50HX 
Motorola Piezo horn 3V2in 
Motorola Piezo horn 2inx6in 

.Richard Allan HOST 
Richard Allan HD1 OT 
Richard HD12T 
Richard Allan HD15 
Richard Allan Atlas 1 5in 
Richard Allan Atlas 1 Bin 

£32.25 
£53.25 
£15.95 
£12.50 
£13.80 
£19.70 
£21.25 
£25.50j 
£41.80 
£26.10 
£27.15 
£27.15 
£26.10 
£34.00 
£57.50 
£74.50 
£94.75 

£6.90 
£13.75 

£9.75 
£3.45 
£5.60 
£4.55 
£5.05 

£21.00 
£23.95 
£23.65 
£48.45 
£21.85 

£8.50 
£12.25 
£17.00 
£18.50 
£24.45 
£43.40 
£85.15 

£110.75 

WILMSLOW 
AUDIO 

I 

Kl~~fs0~0~A~~~~~~~~~~~~~~-
Kits include drive units, crossovers 
BAF /long fibre wool,. etc. for a pair of 
speakers. Carriage £3.75 

Practical Hi-Fi and Audio PR09-TI 
(Rogers) Felt panels for PROg·H
£6 . 72 plus £1.60 carriage £138 

Hi-Fi Answers Monitor (Rogers) £146 
Hi F1 News Stat~ of the Art (Atkinson) 

£182 
,Hi Fi News Miniline (Atkinson) £48 

. . (carriage £2.66) 
H1 F1 for Pleasure Compact Monitor 

(Colloms) £115 
(carriage £5.25) 

Popular Hi-Fi Mini Monitor (Colloms} 
£74 

Popular Hi Fi Round Sound 
(Stephens) including complete 
cabinet kit £71 

. Popular Hi-Fi (Jordan) · £93 
plus (carriage £2.66) 

Practical Hi-Fi & Audio BSC3 (Rogers). 
£65 

Practical Hi-Fi & Audio Monitor (Giles) 
£155 

Practical Hi-Fi & Audio Triangle 
(Giles) £99 

Practical Hi-Fi & Audio Mini Triangle 
(Giles) £108 

. Wireless World Transmission Line · 
' (Bailey) KEF . £122 
Wireless World Transmission Line 

(Bailey) RADFORD £184 
, Hi-Fi News Tabor (Jones) with J4 bass 

units £60 
Hi-Fi News Tabor (Jones) with H4 

bass units £66 

Smart badges free with all above kits 
(to give that professional touch to 
your DIY speakers!), Send 50p for 
up to 6 reprints/ construction de
tails of above designs, 

CARRIAGE & INSURANCE 
Tweeters & Crossovers SOp each 
Speakers 4"-6V2 11 BOp each 
Speakers 10"-12" £1.00each 
Speakers 12 11

, 13 11 x B", 
14"xg" £1.75 each 

Speakers 1 5" £2.75 each 
Speakers 1B" £4.00 each 
Speaker kits £1.75 each 

£3.00 pair 
Mag . design kits £3.75 pair 

PRICES CORRECT AT 18 .6 . 79 

ALL PRICES INCLUDE VAT@ 15% 

SPEAKER 
KITS 

PRICES PER PAIR,
CARRIAGE £2 .66 

Dalesford System 1 
Dalesford System 2 
Dalesford System 3 
Da!esford System 4 
Dalesford System 5 
Dalesford System 6 
Eagle SK210 
.Eagle SK215 
Eagle SK320 
.Eagle SK325 

£54 
£57 . 

£104 
£110 
£142 

£9.5 ' 
£17.60 
£32.60. 
£40.80 
t68.5o 
£93.00 •Eagle SK335 

Goodmans DIN 20 4 ohm (special 
offer) . 

LS3/ 5A eql,!ivalerit kit 
Lowther PM 6 kit 
Lowther PM 6 Mk 1 kit 
Lowther PM 7 kit 
Peerless 1070 
Peerless 11 20 
Peerless 2050 
Peerless 2060 
Radford Studio go kit 
Radford Monitor 1 80 kit 
Radford Studio 270 kit 
Radford Studio 360 kit 

£27.60 
£71' 

£105.30 ' 
£110.40 
£176.85 
£124.70 
£142.10 

£51.10 
£67.40 

£184 
U18 
£350 
£440 

Ram Kit 50 (makes RAM 1 00) 
£71.50 

Richard Allan Tango Twin kit £49.00. 
Richard Allan Maramba kit £69.00 

·Richard Allan Charisma kit £101.20 , 
Richard Super Triple kit £81.70 
Richard Allan RAB kit £52.65 
Richard Allan RAB2 kit £83.30 
Richard Allan RA82L kit £89.90 
Seas 223 · £40.85 
Seas 253 £63.10 
Seas 403 £76.60 
Seas 603 £122.60 
Wharfedale Denton XP2 kit £31.45 
Wharfedale Shelton XP2 kit £40.40 
Wharfedale Linton XP2 kit £56.20 
Wharfedale Glendale XP2 kit £69.00 

Everything in stock for the 
speaker constructor! 
BAF, Long Fibre Wool , Foam. 
Crossovers, Felt Panels, Com
ponents, etc. 
Large selection of grille fabrics . 
(Send 1 8p in stamps for grille 
fabric samples) . 

Send 30p stamp for free 38 page 
·catalogue 'Choosing a Speaker' 

Telephone Speakers, Mail Order and- Export 
- 0625 52'959'9 

Hi-Fi : (Swift of Wilmslow) 0625 526213. - - I WILMSLDW 
DJOD[[)O[[) 
The firm for Speakers = Lightning service on telephoned credit card orders! j~ 

WW- 033 FOR FURTHER DETAILS 

Swan Works, Bank Square, 
Wilmslow, Cheshire. 

103 

www.americanradiohistory.com

www.americanradiohistory.com


104 
WIRELESS WORLD, MARCH 1980 

CALLERS AND MAIL ORDER: 40 .8artholomew Street, Newbury, Berks. Tel: 0635 30505 

Microcomputing I.C.'s 

MC6800 
MC6802 . 
MC6821 . 
M.C6850 . 
MC6810AP 
MC6840 • 
MC8602P 
MC14536P 
MC3459 . . 
ZSO CPU 2.5MHz 
Z80 PlO 2.5MHz 
Z80 CTC 2.'5M Hz 
ZSOA CPU 4MHz 
ZSOA P10 4MHz 
ZSOA CTC 4M Hz 
SC/MP 11 

£ 7.15 
£ 8.50 
£ 4.63 
£ 6.74 
£ 3.61 
£ 12.72 
£ 2.88 
£ 3.69 
£ 2.43 
£ 8.99 
£ 7.99 
£ 7.99 
£ 13.99 
£ 10.00 
£ 10.00 
£ 8.88 

ACORN.~ 6502 BASED MICRO KIT 
8K RAJ\1 KIT . 

==============;MAINS ADAPTOR 
• • • • 

£~5.00 
.£95.00 
£ 5.00 
£88.00 V.D.U. KIT Disc Drives 

SA400 SHUGART 
6106 BASF 

sw· s.s. £ 189 SPECTRONICS 
51,.4" s.s. £ 190 . 
8" s.s. £4385 UV ERrom-Erasing Lamg 7100 DRI 

7200 DRI 8" D.S. £ 430 PE14 Erases up to 6 chips. Takes approx. 
6104 BASF 8" D.S. £ 465 19 mins. . . . . £ 56.00 

(INS 8060N) 
INS 8154N 
8080A 
6502 
6522 
6532 
6551 
6545 

£ 8.18 
£ 6.00 
£ 9.90 
.£ 7.90 
£ 12.56 
£ 10.79 
£ 16.66 

Z8001 . . £142,50 
AMD 9 511: arithmetic package 

Plus range of Media, PS U's and 
Connectors. 

Memories 

4116 (16K DYNAMIC)£ 6.99 
2102-1 * . £ 0.85 
2102L-1 * £ 0.99 
2112. £ 2.25 
2114 . £ .6.99 
2708 . . . . . £ 6.99 
MC6803L7 (MIKBUG) £ 13.65 

2716 (INTEL) . £ 21.50 

£136.50 

· PE14T* Erases up to 6 chips. Takes approx. 
19 mins. . . £ 76.58 

PE24 T* Erases up to 9 chips. Takes approx. 
15 mins. . . £111.22 

PR125* Erases up to 6 chips. Takes approx. 
7 mins. · . . . £237.84 

PR320T* Erases up to 36 chips. Takes approx. 
7 mins. . . . . . . £384.09 

PC1 000* Erases up to 72 chips. Takes approx. 
7 mins. . £842.83 

UV Eprom-Erasing Cabii1et 
PC2000* Erases up to 144 chips. Takes 

app·rox. 7 mins. . · .£1227.69 

* Includes a 60 min. Timer. 

TERMS: Credit Sales (minimum £10.00) Barclaycard 
and Access Welcome. Please add '15% VAT. 

CALLERS ONLY: 220-222 Stockport Road, Chcad}e Heath, Stockp<~rt Tel: 061 491 2290 
SEND FOR OUR NOVEMBER CAT~LOGUE AND BOOK UST. 

FUSES Quick acting, Anti surge. Ceramic, from £2.80 per 100. 
POWER RESISTORS 5w-17w. 4R7-1 OK, from £10 per 100. 
PCB Guides, self-fixing from £4.86 per 100. 
C.f. RESISTORS. AEL & Iskra Vsw-2w, from £4 per 1,000. 
ELMA knobs & accessories. Crimp (solderless) terminals 
Cable Sleeves & Markers from £1 per 1,000. 
SLEEVING, Neoprene, PVC, Silicone rubber- all colours. 
Surplus stock lists available of Power resistors . 
c.f . resistors, self-fixing epoxy Eureka resistance wire (and other 
types), Polystyrene capacitors etc. 

Write, phone or call for lists required . 

PBRA LTD~ Hopfield 
(073274) 345 

Golden Green, Tonbridge, Kent, TN 11 OLH 

WW- 106 FOR FURTHER DETAILS 

high quality arm, ·s· shaped. Low compliance. 
Universal SME type Head Shell. Complete with 
anti-skating device. ~~~~~~ £15.95 

I *!II' 11 
AUDIO TECHNICA AT-1007 

'8' shaped arm. Low compliance magnesium 
universal head shell. Low capacitimce heads. High 
trackability SONIC PRICE £29.95 

ALL LEADING MAKES OF HI-FI and MANY OTHER ACCESSORY 
. BARGAINSAVAILABLEFROMTHECOMMUNICATIONSCENTRE: 

WW- 044 FOR FURTHER DETAILS 

The 7208 600 MHz Mini Counter 
· the quality low cost counter 

FEATURES ••• 
e All Metal Cabinet e 8 Digit .4" LED Display e Built-in Prescaler e 
Automatic Dp Placement e Gate Light e IC Sockets Included e 240V 60D.l0r183 
or 12V Operation e Proportional Control Crystal Oven (Optional) e ~ 
Built-in VHF-UHF Preamp e Completely Portable with Rechargeable ~nmRONK$ 
Batteries (Optional). DESCRIPTION 

AVAILABLE FROM THE EXCLUSIVE U.K. DISTRIBUTORS: 

SOTA COMMUNICATION SYSTEMS LTD. 
26 CHILDWALL LANE. BOWRING PARK, LIVERPOOL L14 6TX 
MERSEYSIDE. TEL. 051-480 5770 Telex 627110 SOTA G 

The Davis 7208 VHF-UHF Frequency Counter incorporates the latest LSI 
technology in a wide range portable instrument at a reasonable price . The 7208 
offers outstanding features including an all metal cabinet for RF shielding, large 
8 digit display, built-in prescaler, automatic DP, and with the built-in VHF-UHF 
preamp the 7208 can directly measure low level RF signals from RF generators . 
The 7208 can also be operated completely portable with the Ni-Cad battery 

option. Price £145.00 +VAT. 

WW-072 FOR FURTHER DETAILS 

WIRELESS WORLD, MA~CH 1980 

.POWE"' 

~ ~ '" • .• r-tft 
A S C O J!.: $~ "S ,;;• 

"' fi1 •• • ••• 

'·~ .. ... .-.. ,. , .......,~,·. • . ,..-.· , ,w,_" _ _ _ / 

MlL.f..S ANI< 
MH ... $-~~:u.~S YWD 

Your attention please! 
MIL series amplifiers are designed and · 

priced for installations in a wide range of 
applications including churches; schools, 
restaurants, factories, shops and offices. 

Each amplifier is available with input 
f~cilities for microphones and music sources; 
SIX programme push button AM tuners or FM 

Please tick as required. 
For further information on this product D 

tuners. and preannouncement chimes are 
available options. 

One model incorporates automatic 
switching to a battery supply in the event of a 
power failure. 

Such a versatile system can confidently 
satisfy your exact requirements. 

Complete range of sound equipment· D 

-E ~=:t~on :------------111 Attach this coupon to your letter heading and send to: 

M. ILLBANK MILLBANK ELECTRONICS GROUP LIMITED, MARKETING SERVICES UNIT 
. P.O. BOX 33, UCKFIELD, SUSSEX. ENGLAND. '· 

WW-074 FOR FURTHER DETAILS 

' ' 
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Recognise me? 
If you do 

,.you should know 

your 

authorised 

Avo Sales and Service Centre 
Quick turn round on estimates/repairs 

Large stocks of new AVOMETERS 

~ Farnell International 
Farnell International Instruments Ltd., 

Sand beck Way. Wetherby West Yorkshire LS22 .4DH 

Tel 0937 63541 Telex 557294 Farist G 

WW - 112 FOR FURTHER DETAILS 

ELECTRONIC VALVES 
WANTED 

All Types Receiving, Transmitting, Industrial 

PL504 ......... PL802- PCL805- CV131 - CV136 
CV138- CV329 - CV345 - CV450 - 805 

807- 813 -2K25, Etc. 

Phone /write to: 
PYPE HAVES RADIO LTD. 

606 Kingsbury Road 
Birmingham 824 9PJ 

021-373 4942 

AIR- MARINE- COMMERCIAL 
VHF/UHF MONITOR RECEIVER 

Frequency Range: 6 6-88, 11 8-1 3 6, 144-1 7 4. 
450-512MHz '· 
Sensitivity: Better than 0 . 8 ~ V for 1 0 dB 

Send for details. 

loM~/EK {MIDS> Ltd 
Reg office 

WIRELESS WORLD, MARCH 1980 

8 DIGIT 0.1" DISPLAY mult iplexed. common cathode . 99p each . DIGITAL ALARM 

~~P~;e~ :~~~t~~ £~~~9°~:~'hd~~~3~i~hd~;i::1 ~~;~ c~~~~ c~i~ 1;i:~ ~.~~~2~2 ... ce~c~ 5~,E~
1

i,~; 
CALCULATORS L•ntested. but good value for spares, £2.!50 each. LED WRISTWATCH IC 
Mostek MK5030.' w ith data 95p each . LED WRISTWATCH DISPLAY type DIS501 0 .1" d1gits 

~~~~~~e 9!~;~~6 ~~P~~~~~va~= ::~~~~si~ a.n~g~;~~~~;a~: ~;~;~::~~;;~n~ 1r~~~~~~es~'::e 
fa irly f ine solderi ng. 20 KEY KEYBOARDS calculator keyboards , 2 for 99p (not for use w1th 
NORTEC4204 calc . chip). 4 DIGIT 0.8" LED DISPLAY common cathode. w1th data £3.75 each 
DIGITAL MULTIMETER CHIP MM5330 IC to build a 4'h d1git multimeter. with data £3.49 each 
SUPER QUALITY JACK SOCKETS 'I•" (6 .35mm) jack sockets, mono 23p each. stereo 25p each 
SLIDE POT KNOBS, please state colour required . 11p each . ROTARY VOLUME CONTROL 
KNOBS nice style. 18mm diam black vvith colou red cap . Please state colou r requ1red. 18p each . 10 
LED DISPLAYS, untested ma~er i al 0 .1" digits. common cathode , 95p. 6 DI_GIT 0.1" LED 
DISPLAY multiplexed . common cathode . 99p. 555 TIMER IC w1th data and applicatiOnS booklet, 23p. POLARIZING FILM, max 1 9" w ide. any length. only 2p per sq mch . Any SIZe cut . SLIDER 
SWITCHES 2 pole, change over , 15p each . PUSH BUTTON SWITCHES, spnng _loaded 
(momentary) wi th one n .o . contact 14p each . CALCU~TOR ~HIP, Nortec ~204 . 4 .tunct•on and 
constant . with data. 80p. 2102 MEMORIE_S. dynam tc memones for your m1c~os . w•th data. 95p 
each. WRISTWATCH LCD, supplied with :polarizers and data sheet. 99p each 

NEW CATALOGUE AVAILABLE ~ROM JANUARY. SEND S.A.E. FOR YOUR FREE COPY 
POST AND PACKING PLEASE ADD 35p (OVERSEAS ORDERS ADD 90p) 

V .A. T. ADD 15% TO THE TOTAL OF GOOD~::Dt1~;Ms 

WW- 113 FOR FURTHER DETAILS 

PROBABLY THE MOST INEXPENSIVE 
QUALITY SIGNAL ~ENERA_TOR_ 
AVAILABLE TODAY 

Audio Range: 1OHz-1OOKhz. in 
four switched ranges. 
Distortion 
Extremely low. 
(.0015% typical, @ 1Khz). 

Output 
1v into 6000. with 
Fixed and Variable Atten . 
Sine and Square Wave. 
Based on a Linsley Hood design . 
Battery or Mains . P&P £2 00 

TE LE RAD I 0 . E LECTR 0 NICS 
325 FORE STREET, EDMONTON, LONDON N9 OPE 

01-807 3719 Closed Thursdays SAE for lists 
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OHIO SCIENTifiC Superboard II . Fully built 50Hz 
model for British tv sets, cassette interface. uses your 
tv as a vdu , full keyboard . BK basic , 4K ram . We are 
the only people who include a tree power supply and 
modulator kit in our price of £188 + 15% VAT post 
free . 
SINCLAIR PRODUCTS New 1OM Hz scope £145 . 
pfm200 £51.95, case £3 .40, adapator £4.03, 
connector kit £1 1 .27 . Microvision tv £91, adaptor 

f £6 .88. pdm35 £34.23, adaptor £4 .03, case £3 .40. 
dm350 £76.70. dm450 £102 . 17, dm235 £55 .55, 
rechargeable batts £7 _gg, adapator £4 .03 , case £9. 
enterprise prog calculator +accessories £19.95 . 
COMPUTER GAMES chess champion 6 £4g .95, 
chess challenger 7 £84 . Philips G 7000 home 
computer £149 . V ideopaks £12.95. Atari video
computer £147. cartndges £14 .85 
COMPONENTS 1N414B 0.9p . 1n4002 3 .1p. 
741 18p. bc182. bc184. bc212, bc214, bc548 
5.5p. resistors •;.w 5% E12 10R to 10M 1p, O.Bp 
for 50+ of one value. 16V electrolytics .5, 1, 2, 5 , 
10, 22mf 5p , 1 OOmf 6p, 1 DOOm! 1 Op. 1 lb FeC 1 
£1 30. dalo pen 84p. 40 sq ins pcb 45p. polystyrene 
capacitors E12 63V 10 to 1000pf 3p, 1n2 to 10n 
4p. ceramic capacitors 50V E6 22pf to 4 7n 2p. 
zeners 400mW E24 2v7 to 33v 7p. 
TV GAMES AY-3-8500 +kit £7 .26. rifle kit £5 .27. 
AY-3-8600 + kit £17.28 . stunt cycle chip + kit 
£18.66 . AY-3-8603 chip £1 3 .63 . 
TRANSFORMERS 6-0 -6V, 1 V,a £2 .60. 9-0-9V 
75ma 76p. 1a £2 .22. 2a £3.g4 12-0· 12V 100ma 
gzp. 1 a £2 .80. 
IC AUDIO AMPS with pcb . JC12 6W £2 .08. JC20 
10W £3.14. 

BATTERY ELIMINATORS 3-way type 617V> /9v 
300m a £3 .1 4 . 1 OOma radio type with press-studs 9v 
£3 .5 7. 9 + 9v £4 .7 9. car convertor 1 2v input, output 
4 V,!617V.! gv 800ma £2 .66 . 

BATTERY ELIMINATOR KITS 100ma radio types 
with press-studs 4V•v £1 .4g. 6v £1 .49. 9v £1 .49, 
4'!2+4V>V £1 . 92 , 6+6v £1 .92 , 9+9v £1 .92 . 
stabilized· 8-way types 3/4 V, 16 17 V>i g;1 2/1 5/ 
18v 100ma £2.50, 1Amp £5 .30. stabilized power 
kits 2 . 18v 100ma £2 .g8, 1-30'! 1A £6 .20 . 1·30v 
2A £11 .24. 1 2v car convertor 617'12/9v lA £1.35. 

T-DEC AND CSC BREADBOARDS s-dec £3 .7g, 
t-dec £4.59 , u·deca £4 .69, u-decb £7 .16. exp41b 
£2 .64 , exp300 £6.61, exp350 £3 .62, exp325 
£1 .84. 

BI-PAK AUDIO MODULES s450 £25.06. AL60 
£5 .06. pa100 £17 .33. spm80 £4.74. bmt80 
£6 .08. stereo 30 £21 .57 . AL30A £4.08. pa12 
£8 .38 . ps 12 £1 . 58 . ma60 £38.27 . 

SWANLEY ELECTRONICS 
Dept WW, 32 Goldsel Rd., Swanley 

Kent 

Post 30p extra. prices include VAT unless 
stated . Official and overseas orders wel
come. Lists 24p post tree . Mail order only. 

VHF FM MOBILE 
2 WAY RADIO 

Model 

CT210 NEW 
Model 

CT210 

e 1 0 watts R F power 

e Up to 12 channels 

e Home Office Approved 

e Made by us in the UK 

e Modular construction 

e Small physical size 

Export enquiries we!come 

506 Alum Rock Road, Birmingham 88 3 HX 
Tel: 021-326 6343 Telex 339938 
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16201 
16202 
16203 

16160 
16161 
16162 
16163 

1621 3 
16214 
16215 
16216 

16217 
16218 
16219 
16220 

ALL REDUCED! 
CAPACITOR PAKS 

18 electrolytics 4. 7uf-10uf 
1 8 electrolytics 1 Quf. 1 OOuf 
1 8 electrolytics 1 00uf-680uf 

ALL 3 81 SPECIAL PRICE of £1.30 
2 4 ceramic caps 
24 ceramic caps 
24 ceramic caps 
24 ceramic caps 

ALL4at £1 .80 

60 V•w res istors 1 00ohm-820ohm 
60 '14 w resistors 1 K-8. 2 K 
60 'l•w resistors 1 OK -82K 
60 V•w res istors 1 OOK-820K 

ALL 4 at SPECIAL PRICE of £1.50 
40 v,w resistors 1 00ohm-820ohm 
40 v~w res istors 1 K-8.2K 
40 v,w reSistors 1 OK-82K 
40 V~w res istors 1 OOK-B20K 

ALL 4 •t SPECIAL PRICE of £1.80 

£2.00 
£2.50 
£3.50 
£4.50 

SOCKET PAKS F.E.T.s 
SJ36 14 Spin 
SJ37 12 14pin 
SJ38 11 16 pin 
SJ39 8 18 pin 

2N38 1 9 
2N 5458 
2N4220 
2N4860 

£0.17 
£0.18 
£0.28 
£0.25 

SJ40 7 20 pin 
SJ41 6 22 pin 
SJ42 5 24 pin 
SJ43 4 28 pin 

(PROGRAMMABLE 
UNIJUNCTION) 

SJ44 3 40 pin 
ALL •tONLY £1.00 EACH 

2N6027 
BRY56 

VOLTAGE R 

uA 7805 
uA781 2 
uA781 5 
uA 781 8 
uA 7824 

Positive 

uA 723 14 pin DIL 
LM309K T03 

OPT 
1510 . 707 LED d isp lay 
1511 747 LEO Display 

c ... T0220 

DISPLAYS 
Price each 
Pr ice each 

Negative 

1512 727 LED Display Price each (dual) 

L.E.D.s 
SJ78 1 25 LED Diffused RED 
SJ79 .2 LED Di ffused RED 
S120 1 25 LED Bright RED 
S1 21 2 LED Bright RED 

. 1502 125 LED Diffused GREEN 
1505 .2 LED Diffused GREEN 
1503 1 25 LED Diffused YELLOW 
1506 .2 LED Diffused YELLOW 
SJBO 2 LED Bright YELLOW 
SJ82 .2 LED Clear il luminating RED 
SJ83 1 25 LED Clear illuminating RED 

2nd QUALITY L.E.D. PAKS 
1507 10 assorted colours & size 
5122 10 125 RED 
5123 10 .2 RED 

L.E.D. CLIPS 
1508 /. 125 125 
15081.2 2 

SJ8i 
SJ98 
ORP 12 
SJg9 

SJ 2 9 

SPECIAL OFFER 

£0.25 
£0.25 . 

£0.70 
£0.70 
£0.70 
£0.70 
£0.70 

£0.70 
£1 .50 
£1.55 

Pr ice each' 
£0.08 
£0.08 
£0.09 
£0.09 
£0.11 
£0.11 
£0.11 
£0.11 
£0.14 
£0.10 
£0.10 

£0.85 
£0.50 
£0.50 

SJ 100 1 2vE lectric Or ill 7 . 500 RPM for all your PCB drilling 
complete with 2 dnlls . I & . 1 5 £5.50 

SUPER DUPER COMPONENT BOX 
Min . 3 lbs in weight cons ist ing of a fantastic assortment of 
Electronic Components - Pots . Resistors. Condensers . Switches. 
Relays 
Board-Semiconductors . wire . hardware. etc, e1c. etc 

"This is a large box and is se nt separate to your order· 
s 1 40 £2.50 including p&p 

CALCULATOR CHIP 
GOM2-C500 24 pin MOS 

AL10 
AL20 
AL30A 

AL60 

AL80 
AL120 

AL250 

. AMPLIFIERS 
3 watt Aud1o Amplifier Module 2 2-32v supply £2.B7 
5 watt Audio Amplifier Module 2 2-3 2v supply £3.25 
7-10 watt Aud10 Amplif1er Module 2 2-32v supply .. 

. . .... . . . .. . . . .... . . . .. . .. .. £3.79 
15-25 watt Audio Amplifier Module 30-50v supply . 

. . .. . ... . ... . .. .... . ........ £4.69 
35 watt Audio Amplifier Module 40·60v supply £7,34 
50 watt Aud1o Amplif1er Module 50· 70v supp ly . . . 

. .. .. .. ... . ... ... ... . . .. . . £11.95 
1 25 watt Audio Amplifier Module 50-BOv supply .. 

· W\ii4HiiiQ;JIA1~1~11ilf!~ • 
, PA 12 Supply voltage 22 -32 volts input sensitivity 300m'v 

PA100 

SPM80 

SPM 120/ 45 

SPM120/55 
SPM 120/65 

SG30 

suit : AL 101 AL20/ AL30 £7 .78 
Supply voltage 24-36 volts inputs: Tape. Tuner, Mag 

P.U., suit: AL60/AL80 £16.05 
voltage 35-70 volts inputs: Tape, Tuner, 
suit: AL80 / AL 120 / AL250 £1 

PA 1 50 £1.50 
33v Stabilised supply- suit 2 X AL60. PA100 to 15 

watts £4.40 
45v Stabilised supply- suit 2 X AL60, PA 100 to 25 

watts £5.80 
55v Stabilised supply- suit 2 X ALSO. PA200 £6.80 
65v Stab ilised supply- suit 2 x AL 120, PA200, 1 x 

AL2 50, PA200 £5.BO 
15·0· 1 5 Stabilised power supply for 2 x GE1 OOMK\1 

£3.80 

MISCELLANEOUS . 
MPA30 

S.450 

STEREO 30 

BP124 
GE100MK1 1 

VPS30 

PS250 

Stereo Magnetic Cartridge Pre-Amplifier- input 3 . 5mv 
Output 1 OOmv £2.98 

Stereo FM Tuner supp ly voltage 20-30v - Varicap 
tuned · £23.24 

Complete 7 watt pe r Channel Stereo Amplifier Board -
includes amps, pre-amp , power supply, front panel, 
knobs ere- requires 205"0 Transformer £11.18 

5 watt 1 2 volt max . -Siren Alarm Module £3.50 
10 ~hannel mono-graphic equaliser complete with 

sliders and knobs £23.00 
Variable regulated stabilised power Supply 2-30 volts 

0·2 amps £7.60 
Consists - 1 capac1tor & 4 diodes for constructing 

unstabilised power supply for AL250 to 125 watts 
£3 .78 

TRANSFORMERS 
2034 
2035 
2036 
2040 

2041 

140 
FP100 
BP100 
GE100FP 
2240 

Type 
AA1 19 
BA100 
BA148 
BA1 73 
BAX1 3 
8AX1 6 
OA200 
OA202 
BYIOO 
8Y 1 26 
BY127 
OA47 

1.7amp35vsuitSPMBO £5.40P&P£1.21 
2 amp 55v £6.35 P&P £1 .4 7 
750mA 1 7v suit PS1 2 £3.20 
1.5 amp 0-45v-55v suit SPM 120/45. SPm 1 20/55v 

£5.20 P&P £1.21 
2 amp 0-55v-65v suit SPM 1 20/55. SPM 1 20/65v · 

£S.80 P&P £1 .4 7 
£3.25 P&P £0 75 

£1 

£11.45 
TeakCabinetsuitSTA15425 X 290 X 95mm £7.110 
FrontPanelforPA100&PA200 £1.80 
Back Panel for PA 100 & PA20d £1.10 
Front Panel for one GE 1 OOMK\1 £1.75 
Kit of parts including Teak Cabinet. chassis, sockets, 

knobs to build 15 watt stereo amplifier £11.11 

· DIODES 
Price Type Price 

£0.06 OA70 £0.08 
£0.08 OA79 £0.08 
£0.13 OA81 £0.08 
£0,13 OA90 £0.08 
£0.05 OA91 £0.08 
£0.06 OA95 £0.08 
£0.06 IN34 £0.06 
£0.07 IN60 £0.07 
£0.18 IN4148 £0.05 
£0.12 IN4001 £0.04 
£0.14 \N4002 £0.04 
£0.06 IN4003 £0.05 

LINEAR 

Type 
IN4004 
\N4005 
IN4006 
IN4007 
IN5400 
IN5401 
\N5402 
IN5404 
IN5406 
IN5407 
IN5408 
1544 

Priee 
£0.06 
£0.07 
£0.08 
£0.09 
£0.12 
£0.13 
£0.14 
£0.15 
£0.19 
£0.23 
£0.28 
£~,03 

0/NO 
SJ1 
SJ2 
SJ3 
SJ4 
SJ5 
SJ6 
SJ7 
SJ11 
SJ12 
SJ13 
SJ14 
SJ15 
SJ16 
SJ17 
SJ20 
SJ21 
SJ22 
SJ23 

SJ24 

· SJ25 

SJ26 

SJ27 

SJ2B 
SJ33 

SJ34 
SJ3? 
SJ41 
SJ50 
SJ51 
SJ53 

107 

SPECIAL OFFER 
COMPONENT PAKS 

Ouentity £ p 
200 Resistors .m ixed values 0.50. 
200 Carbon resistors %-Y2 watt preformed 0.50 
100 1f• Watt resistors mixed values 0.50 
60 %:watt resistors mixed values 0.50 
50 1-2 watt resistors mixed pot values 0.50 
50 Precision resistors 1- 2' tol. mixed 0.50 
30 5· 10 watt wirewound resistors mixed 0 .50 

1 50 Capacitors mixed types & values 0.50 
60 Efectrolytics all sorts mixed 0.50 
50 Polyester I polystyrene capacitors mixed 0.50 
50 C280 type capacitors mixed 1.00 
40 High quality electrolytics 100-4 70mf 1.00 
40 Low volts electrolytics mixed up to 1 Ov 0.50 
20 Electrolyti~s tra _r.~sistor types mixed 0 .50 

2 Large croc clips 25A rated 0.30 
Large llf2" 'Mains Neon Tester' screwdriver 0.85 
Smalt pocket size 'Mains Neon Tester' 0.55 
Siemens 22~v AC Relay DPDT contacts 1 Oamp rating 

- housed m plastic case 1.00 
Black PVC tape (~) 1 5mm X 25m - strong tape for 

electncal & household use 
' ' . · 0.35 per roll1.50 5 rofla 

100 Si11con NPN transistors all perfect & codea ~ mixed 
types with data & equivalent sheet 2.50 

100 Silicon PNP transistors all perfect & coded - mixed 
types and cases data and equivalent 2-50 

50 Assorted pieces of SCR's diodes & rectifiers incl stud 
types all perfec1 - no rejects fully codeq - data incl. 

2.50 
20 TTL 74 series gates - assorted 7401 - 7460 1.00 

PC Board - mi<ed bundle PCB fibreglass paper single & 
double sided - super value! 0. 75 

200 sq. ins . (approx) copper clad paper board 0.80 
100 sq. 1ns. (approx) copper clad fibre glass 0.80 

8 Dual gang carbon pots log & lin mixed values 1.00 
20 Assorted slider knobs -chrome /black 1.00 

1 Switchbank 5 way incl silver knobs 0.50 
1 Mammoth IC Pack: approx 200 200pcs assorted 

fall-out integrated circuits including logic 74 series. 
linear-audio and DTL many coded devices but some 
unmarked -you to identify 1.00 

SJ54 20 Slider pots mixed values & sizes 1.00 
SJ56 6 1001( lin 40mm slider pots 0.50 
SJ57 6 1 OOK log 40mm slider pots 0.50 
SJ58 6 1 K lin 40m.m slider pots 0.50 
SJ60 4 5K log 60mm single 0.50 
SJ6 1 4 1 OOK log 60mm single 0.50 
SJ62 5 1 5mm chrome knobs standard push fit 0.50 
SJ63 1 Instrument knob - black winged (29 X20mm) with 

SJ64 
pointer 'A ' ' standard screw fit 0 . 15 

1 Instrument knob - black /silver aluminium top 
( 1 7 x 1 5mm) 'I< .. standard screw fit 0.12 

METAL CASE DUAL SLIDER POTS: 45mm travel 
SJ65 1 OK log 0.25 each 
SJ66 tOOK lin 0.25 eech 
SJ67 Chrome slider knobs to fit . 0.10 each 
SJ68 30 ZTX300 type transistor NPN pre-formed for P /c Board 

SJ6g 

SJ70 

SJ71 

SJ72 
'SJ73 
SJ74 

SJ75 

SJ76 

SJ77 

' SJ83 
SJ84 
SJ85 
SJ86 

SJB7 
SJ88 
SJ89 
SJ90 
SJ91 
SJ92 
SJ95 

SJg6 
16168 
1616g 
16170 
16171 
16172 
16173 
16177 
16178 
16179 
16180 
16181 

colour coded blue - all perfect 1.00 
30 ZTX500 ~ype transistor PNP pre-formed for P /c Board 

colour coded white - all perfect 1.00 
25 BC107 NPN to 106 case perfec1 transis1ors code 

C1359 1.00 
25 BC 1 7 7 PNP TO 106 case perfect transistors code 

C1 395 1.00 
4" ZN3055 silicon power NPN transistors T03 1 .00 
6 T064 SCRs 5 amp assorted 50v-400v all coded 1 

· 8 Way ribbon cable - colour coded individually PVC 
insulated solid tinned copper conduction 0.2 metre 

FM coax cable - plain copper conduction cellular 
polythene insulated' and plain copper braided PVC 
Sheath - impedance 75 ohms 0.10 metre 

1 Board containing 2 x 5 pin DIN sockets 180" 02·2 pin 
DIN [qudspeaker sockets 0.30 

AS pin DIN 180" chassisinormal socket incl DPDT 
switch ...._ 0.20 

5 Germ. OCP7 1 type photo transistors 1.00 
10 BD131 NPN transistorslowHferejects 0.50 

6 PNP Darlington Power Transistors T0-126 0 .50 
5 PNP T0-3 germ. Power Transistors at VLTS 1 0-20CVCB 

0.50 
20 Asst. heat sinks TO 1 /5/ 1 8/92 0.50 

2 Post Office •elays 0. 50 
20 Mixed values 400mW zener diodes 3-1 Ov 1.00 
20 Mixed values 400mW zener diodes 1 1-33v 1 .00 
10 Mixed values 1W zener diodes 3· 1 Ov 0.50 
10 Mixed values 1W zener diodes 1 1 ·33v 0 .50 
8 Silicon Bridge Rectifiers up to 4Amp 200v + Data 

1 Battery holderto take 6 x HPJ's 
5 Assorted ferrite rods . 
2 Tuning gangs MW I LW 

50 Meters a_sst. colours single stran.d wire 
0 Reed switches 
3 Micro switches 

1 5 Assorted pots 
1 Pack assorted hardware 
5 Main sli~er switches assorted 
1 Pack assorted tag strips . 

1 5 Assorted control knobs 
3 Aotarlwave change switches 

' 2 Relay t-24v 
25 Assorted fuses 100mA-5A 
An assortment PVC sleeving niarkers 
25 Pre-sets assorted types and va lues 
30 meters s1randed wire mixed colours 

1.50 
0.10 
0.50 
0.50 
0 .50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.60 
0.50 

www.americanradiohistory.com
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ACMAINS 
SIZE 63fe X 2 3fe X 2 3f4 

Yourreceipt is a 2-year 
guarantee 

HENRY'S RADIO 
404 EDGWARE ROAD. 

NOON W2 1ED 

ORGAN and PIANO 
KEYBOARDS 

Price 
inc. VAT 

4-0ctave C-C £32.20 
5-0ctave C-C £34.50 
5-0ctave F-F £34.50 
6-0ctave C-C £36.80 

DALSTON ELECTRONICS 
40a Dalston Lane, Dalston Junction 
London, ES 2AZ _Tel: 01-249 5624 

P&P 

£2.75 
£2.7p 
£2.75 
£3.00 

'RADIO SHACK LTD for!:®l•lit!!fl 

Ham Bands with 1 . 5-30 M Hz receive with. buiit-in 1 50 M Hz 
frequency counter plus optionJof 0-1 . 5 M Hz receive and I or any . 
transceiving application 1.8-JO MHz. . 

RADIO SHACK LTD 
For Communications equipment including Trio products and 
Trio testgear. 

We are situated just around the corner from West Hampstead Underl:lround Statior 
(Bakerloo line) . A few minutes' walk away is West Hampstead M1dland Beg1on 
station and West End Lane on theBroad.S.!r!l!lt. Li.Qe, _vy~ a~~ (Jn _th<e_f2_llo:<'f'.':'9 . Bu~ 
rol!J~s : 28, 59, 1-59, H:ours of_ opening are 9-5 M~nday to Friday. Closed f()rLunch 
1-2. Saturday we are open 9-12 .30 only . World w1de exports. 

DRAKE *SALES •SERVICE 

.RADIO SHACK LTD 
;88 BROADHURST GARDENS, LONDON NW6 3AY 

Giro Account No. SSS 7151 :teiaphone: ()t:&24 '1T'14. 

Cables: Radio s'hack, l..ondon,lllw&. Telex: 2371S 
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ADV030 

Modal No. ADV030 ADV025 

Ou~pui Currant 5Amp 10Amp 

Output Volts 2-30 DC 0-25 DC 

Input Volts 115-230-250 AIC 11 5-230-250 AIC 

Tolerated Mains 
Variation 15% 15% 

Ripple On Load .05% .05% 

Load Regulation 
.5% .5% Better Than 

Protection Botti Models. Internal Fold Back. Overload. 
Thermal and short circuit Protected. 

Guarantee Both Models. 2 years 

Dimensions Height. 130 M I M mm 177 mm 
Width . 250 MIM mm 335mm including 
Depth. 1 7 0 M I M m m 294mm handles 

:SOUTHERN ELEC-TRONICS 
6 WESTCLfFF ARCADE, R.AMSGATE·, K.E.NT 

TEL .. THANET (0843) 57888 

WW - 095 FOR FURTHER DETAILS -

TV TUBE REBUILDING 
Faircrest Engineering Ltd., manufacture a comprehensive 
range of equipment for processing all types of picture tubes, 
colour and mono. Standard or custom built units for estab
lished or new businesses. We export world-wide and have an 
. excellent spares service backed by a strong technical team . 

Full training courses are individually tailored to customers' 
requirements. 

For full details of our service contact Neil Jupp 

FAIRCREST ENGINEERING LTD. 
Willis Road, Croydon, ~ CR02XX. 
01-6841422, 01-689 8741 
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MAIL ORDER PROTECTION 
SCHEME 

(Limited Liability) 
II you order lrom mail order advertisers in lhis magazine. except lor classilied advertisemenls. and pay by 
post in advance of delivery. Wireless World will consider you tor compensation lithe adverliser should 
become insolvent or bankrupt. provided 

I. You hne not received the gaoda or had your 1111ney reluned: •d 
z. Yau wrile Ia the publisher of Wireleu World explaining tile pnitian not earlier thu ZB dayalrom lbe 

day you sent your order and not later than Z months from that day. 

Plene do not wail until the list 1110m111t to l•lorm ua. When you write. we will tell yo• how to make your 
claim and wllal evidence of payment ia required. 

We guarantee 11 mnt claims tro111 readera made in accordance with the above proceclu~e as soon u 
possible after the advertiser ha~ been declared bankrupt or insolvent up to 1 111111 of £3,550 
per annum lor any o• advertiser so anected and up to f I 0.000. per unum 1n respect of all 1nao1¥~n1 
advllrlisen. Claims may be paid tor higher amo1nts. or wllen the above procedure has not been complied 
Willi. allhe discretion of Wireless World; but WI do not guanniU to do SU in view Of the need to Stl some 
limit to this commitment and to learn quickly ol readers· dinicunias. 

This guarantee covers only advance paym11ts sent in direct reaponse to an advenisement ia this 
magazine (nul for eumple. payments made In responsi'To"Ci''alogues. etc .. received as a result ol 
answering such advertisements. Personal advertisements are excluded . 

: ....•....................•........•............... ~·······~·· 

.WIRELESS WORLD, MARCH 1980 

U.K. RETURN OF POST MAIL ORI:JER SERVICE, ALSO WORLDWIDE EXPORT SERVICE 
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Plays 1 2". 1 0" or 7" records, 
Auto or Manual. A high quality 
unit backed by BSR ,reliability. 
Stereo Ceramic Cartridge. AC 
200/ 250V. Size 13%-11 V.in. 
3 speeds. Above motor board 
3%in . Below motor board 2Y2in. 
with Ceramic Stereo cartridge. 

£20 Post £1.60 

HEAVY METAL PLINTHS 
Cut out for most BSR or Garrard decks. 
Silver grey finish. 
Model "B" Size 16 x 13% x 3in . 

Tinted Cover for Model " B" 
TINTED PLASTIC COVERS 

Post £1 .60 

£4.50 
£5.00 

Sizes: 14Y> X 12Y> X 4 1/.sin . or 14Y2 X 12Y2 X 3in . £3.50. 
15'14 X 13% X 4in. £4. lB X 13'14 X 4in. £6. 
17'14 X 9% X 3Y2in. £2. 1,8 X 12% X 3in. £6. 
18 X 13% X 3 Y2in with standup hinges £7. 
1.4% X 14% X 2Y2in. Rosewood sides £4. 
Ideal for record decks, tape decks, etc. 

BSR SINGLE PLAYER 
BS R P 1 82 3 speeds flared 
aluminium turntable "S" shape 
arm. cueing device, ceramic 
cartridge £24 Post £1 .60. 
BSR MP60/P128 Stereo Cer
amic, balanced arm, cueing de
vice. Bias compensator £26. 
Magnetic £5 extra. . 

· BSR TWG-SPEED BUDGET MODEL £15 

GARRARD AUTO 
CHANGER CC10A 
3-speed stereo cartridge. 

Plays all size records. 7in turntable 

£6.95 Post £1. 

BSR P163 BELT DRIVE QUA 
Manual or automatic play. Two speeds 
Precision balanced arm. Slid!) 
in head, cueing device. 
Bargain price 

£30 Post£1 .60 
Suitable magnetic cartridge £8.60. 

Post £1.60 

LOW VOLTAGE POWER PACK for MODElS 
Ready made. Famous make. Will supply 10 vqlts.D.C .. at . 
400mA. With terminals and mains lead. ·£2. 75 Post !;)Op ' 

80 Ohm Coax POTENTIOMETERS 
With spindles 
5k0 to 2MO. LOG or LIN. 
LIS 3Sp. DP 60p. 
Stereo LIS SSp. DP £1. 
Edge Pot 5K. SP 4Sp. 
Sliders Mono 6Sp. Stereo 

FRINGE LOW LOSS 15p yd. 

PLUGS 20p. SOCKETS 2Sp. 
LINE SOCKETS 4Sp. 
OUTLET BOXES 8Sp. 
300 ohm FEEDER Sp yd . 

EMI 13Y2 x Bin. LOUDSPEAKERS 
With tweeter and 
crossover. 10 watt. 
3 or 8 ohm. 

· With tweeter and crossover. 
B ohm. 15 watts, 

£9.95 £10.95 
Post 75p 

Bass woofer only 
1 5 ohm. 20 watt. 

Post 75p 

£10.95 
Suitable Bookshelf Cabinet 
Teak finish. For EMI 13 x a speakers. 
Size 16 x 11 x 8 inches approximately . 

Post 75p 

. £9.50 

AM/FM STEREO TUNER "SPECIAL PRICES" 
200/240V AC Mains . MODEL Post £1.50 ea . 

F.M./A.M . Stereo Tuner 
Covering M.W., A.M . 540-
1605KHz. 
V.H .F., F.M . 8B-108MHz. 
Ferrite rod aerial for M.W. 
Full AFC and AGC on A.M. 
and F.M. Stereo Beacon 
Indicator. Built-in Pre-amps 
with variable output adjust
able by pre-set 

· control. Max. o/p Voltage 600mV R.M.S . into 20K. Simulated 
' Teak finish cabinet. Will match almost any amplifier. Size 8 1/.sin 
wide, 4in. high x 9Y2in. deep approx . £28 
Only Post £1.60 

RCS SOUND TO LIGHT KIT Mk. 2 
Kit of parts to build a 3 channel sound to light unit £ 1 8 
1,000 watts per channel. Suitable for home or disco. · , 
Easy to build. Full instructions supplied. Cabinet Post 50p 
£4.SO extra. W1ll operate from 200MV to 100 watt signal. 

"MINOR" 10 watt AMPLIFIER KIT £12.50 
This kit is suitable for record players, guitars, tape playback, 
electronic instruments or small PA systems . Two versions 
available: Mono, £12.SO; Stereo. £20. Post 45p. Specification 
lO~perchannel; input lOOmV; size 9Y2 x 3 x 2in. approx. SAE 
details. Full instructions supplied. AC mains powered. 
Input can be modified to suit guitar. 

RCS STEREO PRE-AMP KIT. All parts to bu ild this pre-amp 
Inputs for high, medium or low imp per channel. with volume 
control and PC Board £2.95 
Can be ganged to make multi-way stereo mixers Post 35p 

MAINS TRANSFORMERS 
250-0-250V 70mA, 6.5V , 2A . . .... . 

All POST 75p. 
... . .. . . £3.45 

250-0-250V SOmA, 6.3V 3.5A, 6.3V 1A . . 
350-0-300V 1 OOmA. 6.3V 3 .5 amp .... ... . . . . ... .. . , . 
300-0-JOOV 120mA, 2 X 6.3V 2A C.T.; 5V 2A 

£4.60 
£5.80 
£8.50 
£2.&0 
£2.20 

220V 45mA, 6.3V 2A . . . . . . . . . . . . . . . . . . . ... . 
HEATER TRANSFORMER. 6.3V Vz amp £2.00 3 amp ... .. . 
GENERAL PURPOSE LOW VOLTAGE . Tapped outputs available 
2 amp. 3, 4, 5, 6. 8 , 9. 10, 12, 15, 1 B, 25 and 30V .. . . 
1 amp . 6, 8 , 10, 12, 16, 18, 20, 24, 30, 36, 40. 48, 60 
2 amp. 6, 8 , 1 0, 12, 16, 18, 20, 24. 30. 36, 40. 48, 60 
3 amp. 6. B. 10. 12, 16, 18, 2Q. 24, 30. 36, _40, 48, 60 
~J::'D. 6, 8, 10, 12, 16, 18, 20, 24, 30 , 36, 40, 48, 60 

12V, 100mA 
12V, 750mA . . 
1 0-0-1 OV 2amp .. .... . . 
30V, 5 amp and 17V-D-17V, 

2 amp . . . . . . . . . . . 
0. 5, B. 10, 16V, v, amp . 
9V, 3 amp . ........ . 

. 25-0-25V 2 amp 
30V, 2 amp . 
30V, 1 v, amp .. 
15-0-15V,2amp . .... . 
20V, 40V, 60V, 1 amp . 
12V, 3 amp .. · . ..... 
10V, 30V, 40V, 2 amp 
40V. 2 amp 

£6.00 
. £6.00 
. £9.&0 
£12.50 
£16.00 

. £1.30 

. £1.75 
. ... . £3.00 

. . £4.00 

.. £2.50 
. . . £3.50 

. . . . £4.50 
. £3.50 

. . £3.30 
. .. £3.75 
. .. £4.oo ; 
. . . £3.&0 
.. . £3.60 
... £3.50 

£3.00 
. .. £3.50 
. .. £8.00 
.. £11.00 

20V, 1 amp . . . . 
20V-0-20V, 1 amp 
30V-0-30V, 2 amp . . 
2 of 18V, 6 amp. each 
12-0-1 2V. 2 amp 
9V, 1,4 amp . . . . . . . . . . ... .. . , . , , . , , , . . . . . . . .. 

. £3.50 
£1.50 

. . £7.00 
£10.00 

AUTO TRANSFORMERS 115V to 230V or 230V to 11 5V 150W 
250W ... .. . £8.00. 400W ...... £9.00 500W .. 
FULL WAVE BRIDGE CHARGER RECTIFIERS . 
6 or 12V outputs, 2 amp .... . 75p. 4 amp ..... £1.60 
CHARGER TRANSFORMERS : 3 amp .. £4.00 .. 4 amp .. £8.50 
12V, 1 Y2 amp Half Wave Selenium Rectifier 

OPUS COMP 
SPEAKERS 
TEAK VENEERED 
CABINET 
11 X8Y2X7in 
50 to 14,000 cps. 
15watts B ohm 

£20 pair Post £2 

LOW VOLTAGE ELECTROLYTIC$ 
· 1, 2, 4, 5, 8, 16, 25, 30, 50, 100. 200mF 1 5V 10p. 

~ 500mF 12V 1Sp; 25V 20p; 50V 30p. 

25p 

SIZE 
IN 
12 
12 
12 
12 
15 
12 
12 
12 
15 
12 
12 
15 
12 
15 

OHMS POWER 
WATTS 
30 

TYPE OUR 

MAJOR 
DELUXE Mil II 
SUPERB 
AUDITORIUM 
AUDITORIUM 
GROUP35 
GROUP45 
GROUP 50 
GROUP 50 
GROUP75 
GROUP 100 
GROUP 100 
DISCO 100 
DISCO 100 

BAKER 

4-8-16 
8-16 
8-16 
8-16 
8-16 

4-8-16 
4-8-16 
4-8-16 

8-16 
4-8-16 

8-16 
8-16 
8-16 
8-16 

15 
30 
45 
60 
40 
45 
60 
75 
75 

100 
100 
100 
100 

HI·FI 
Hl-fl 

. HI-FI 
Hl·fl 
HI-FI 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
DISCO 
DISCO 

PRICE 
£12 
£14 
£22 
£20 
£30 
£12 
£15 
£20 
£30 
£24 
£29 
£35 
£29 
£35 

50 WATT .· ·· .. · , "5~··." · .. ·• .: '·."· 
AMPLIFIER ·.~::Q· Q .. Q··Q · ~-
£63 Post£160 ~~-~ • .' • • '· .. ~ ",: ... :' : .. :· . .. , · 

Ideal for Halls/PA systems~ Discos and Groups. Two inputs. 
M1xer, Volume Controls, Master Bass. Treble and Gain Controls 
50 watts r.m.s . Three loudspeaker outlets 4, B. 1 6 ohms. · 

BAKER 150WATT MIXER/ 
AMPLIFIER 
Professional 4 inputs with 
volume controls. Will mix 
mics, decks, musical instru
ments, etc. 

- ... -:: -,---: baker;; 
I I I I • :-·--- ·~:: e 

0 0 0 0 ,,. · :. · .... 

£85 Post £1.60 Slave version available £69 

FAMOUS LOUDSPEAKERS '· '· 
"SPECIAL PRICES" Post £1.50 ea. 
MAKE IDDEL SIZE WATTS OHMS OUR 

SEAS 
POWER PRICE 

TWEETER 4ln 50 £7.50 
round 

&OOOMA. TWEETER 3V.In 25 8 £4.00 

AUDAX TWEETER 
square 
3~dn 60 8 £10.50 

SEAS MID-RANGE 
sq1111re 
4ln 50 8 £7.50 sus .O-RANGE Sin 80 8 £10.50 sus MID-RANGE 4V.In 100 8 £12.50 

GOO OMANS RILL-RANGE 8ln 20 8 £5.50 
SEAS MtOFER lin 30 8 £14.00 
MOSCOW GENERAL I lin 30 8 £1G.50 
MciiENZIE DISCO- I Sin ISO 8+16 £56.00 

GROUP 
CELES11DN DISCO- I lin 100 8+18 £59.00 

GROUP 
CELES11DN DISCG- I lin 200 8+1& £69.00 

GROUP 

TEAK VENEERED HI-FI SPEAKER CABINETS 
For 13x8in. or Bin . speaker 
For 6'12in. speaker and tweeter 

£9.SO Post £1 
£S.SO Post 75p 

Many other cabinets in stock. Phone your requirements. 
SPEAKER COVERINGMATERIALS.Samples large SA.E. 
LOUDSPEAKER CABINET WADDING 18in wide 20p ft . 

GOODMANS TWIN AXIOM 8 mch dual cone loudspeaker. 
ohm, 15 watt hi-fi unit £10.SO. 
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm 
£1.90. 3-way 950cps/3000cps, £2.20 . 
LOUDSPEAKERS PM 3 ohm 7x4in . £1.50; 6Y2in., £1.9S; 
8x5in., £1.90; Bin., £2.SO. 
SPECIAL OFFER: 64 ohm, 2%in., 3S ohm, 3in., 
25ohm, 2Y2in ., 3in .. 5x3in., 7x4in ., I ohm, 2Y>in., 3in. , 3%in. , 
5m., 1S ohm, 3Y2in. dia, 6x4in., 7x4in., 5x3in ., 
3 ohm, 2Y>in ., 2%in ., 3Y2in ., Sin . dia. £1.SO each. 
PHILIPS LOUDSPEAKER, Bin ., 4 ohms, 4 watts, £2.50. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS 
Sin . diameter 4W £2.SO. 1 Oin . diameter 5W £3.50; 

£6.50 
12in. diameter 6W £4.50. 3/8/15 ohms, please state . 
MOTOROLA PIEZO ELECTRIC HORN TWEETER 
Handles up to 100 watts. No crossover required . 
BLACK PLASTIC CONSTRUCTION BOX with brushed 
alumin ium facia . Sturdy job. Size 6 1.4 x 4'.4 x 2in . £1.SO 1 OOOmF 1 2V 17p; 25V 3Sp; 50V 47p; 1 OOV 70p. 

2000mF 6V 2Sp; 25V 42p; 40V &Op; 1200mF 76V SOp. GOOD MANS RUBBER 
2500mF 50V 62p; 3000mF 25V 47p; 50V &Sp • . 
4500mF 64V £2. 4700mF 63V £1.20. 2700mF!76V £1. SURROUND BASS WOOFER 
5000mF 35V SSp. 5600mF 176V £1.7S Standard 12in. diameter fixing with 
HIGH VOLTAGE ELECTROLYTIC$ cut sides 12" x 10° 14.000 Gauss 

THE .. INSTANT"BULKTAPEERASER 8/350V 22p 8+B/450V SOp 50+50/300V SOp magnet.20wattsRMS 4ohmimp. 
Suitable for cassettes, and all sizes of tape 16/350V 30p 8+16/450V Sop 32+32/450V 7Sp Bass resonance 30 c.p.s. 
reels.ACmains200/250V.LeafletSAE. 32/500V 7Sp 16+16/450V SOp 100+100/275V &Sp Frequencyresponse30-8000c.p.s. 

50/500V £1.20 32+32/350V SOp 150+200/275V 70p £9._9Seach Post£1.60 
Will also demagnetise small tools £7.50 MANY OTHER ELECTROLYTIC$ IN STOCK ALUMINIUM HEAT SI NKS. FINNED TYPE. 

Head Demagneti•eronly £S.OO. Post SOp SHO.RT WAVE 100pf air spaced gangable tuner, 9Sp. Sizes 5" X4" x 1" 9Sp. 6W'x 2"x 2'14" 4Sp. 

RELAYS. 12V DC 9Sp. 6V DC SSp. 240V AC 9Sp. TRIMMERS 1 OpF, 30pF, 50pF, Sp. 100pF, 150pF, 1 Sp. JACK PLUGS Mono Pla1tic 2Sp; Metal 30p. 
BLANK ALUMINIUM CHASSIS. 6 x 4-9Sp; a x 6_ CERAMIC, 1 pF to 0.01 mF, Sp. Silver Mica 2 to 5000pF, Sp. JACK PLUGS Stereo Pla1tic 30p; Metal 3Sp. 
£1 .40; 10 x 7 -£1.SS; 12 x 8-£1. 70; 14 x 9-£1 .SO; lS x PAPER 350V-O. 1 7p; 0 . 5 13p; 1 mF 150V 20p; 2mF 150V JACK SOCKETS. Mono Open 20p; Closed 2Sp. 
6-£1.SS; 16 x 10-£2.20. ANGLE ALI.-6 x% x %in-20p. 20p; !iOOV-0.001 to 0.05 12p; 0.1 1Sp; 0.25 2Sp; 0.47 3Sp. JACK SOCKETS Stereo Open 2Sp; Closed 30p. 
ALUMINIUM PANELS. 6 x 4-24p; 8 x 6-3 Sp; 14 x MICRO SWITCH SINGLE POLE CHANGEOVER 20p. FREE SOCKETS- Cable end 30p. 

3-40p; 10 x 7-54p: 12 x 8-70p; 12 x 5-44p; 16 x SUB-MIN MICRO SWITCH, 25p. Single pole change over. Z.5mm and 3.5mm JACK SOCKETS 15p. 
6-70p; 14 x 9-94p; 12 x 1 2-£1; 1 6 x 10-£1.1 6 . TWIN GANG, 3B5 + 385pF SOp; 500pF slow motion 7Sp. 2.Smm and 3.Smm JACK PLUGS 1Sp. 
PLASTIC AND All BOXES IN STOCK. MANY SIZES 365 + 365 + 25 + 25pF, Slow motion drive SSp. 120pF SOp. DIN TYPE CONNECTORS 

VARICAP FM TUNER HEAD with circuit & connections. TRANSISTOR TWIN GANG, SOp. Sockets 3-pin, S-pin 1 Op. Free Socketa 3-pin, 5-pin 2Sp. 
Some technical knowledge required £4.9S. NEON PANEL INDICATORS 250V. Amber or red 30p. Plugs 3-pin 20p; S-pin 2Sp. 
TAG STRIP 2B-way 12p. ILLUMINATED ROCKER SWITCH. single pole. Red SSp. PHONO PLUGS and SOCKETS ea. 1 Op. 
TAPE OSCILLATOR COIL Valve typ~. 3Sp. WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt 15p Free Socket for cable end ea. 1Sp. 
BRIDGE RECTIFIER 200V PIV y2 amp SOp. B amp £2.SO. CASSETTE MOTOR. 6 volt £1.00 Screened Phono Plugs ee. 15p. 
TOGGLE SWITCHES SP 30p. DPST 40p. DPbT SOp. CASSETTE MECHANISM. Mono heads, no motor £3.00 TV CONVERGENCE POTS 1Sp each 

MANY OTHER TOGGLES IN STOCK. Pleale enquire. "VALVES" -i•loHeroubjecttobeing unoold £1 ••· Poet Free Values= 5, 7, 10, 20, 50, 100, 200, 250, 4 70, 2000 ohms. 

:~:o~~~:~~:~~~~a~~~h~J5~~~020-~·aGgnpegt41_ c££. 26._&SOO·.· ~~~~ ~~~l3f ~g:~ ~~~ ~~~~~ ~~8~4 M
1
0dNO PRE-AMPLIFIER. Mains operated 

607G 954 PCL82 PYBO ecca4 EMSS so' state pre-amplifier unit designed to 
RESISTORS. 100 to _10M. V.W, Y2W, lW, 20% 1p; 2W 6V6G 30PL1 PCL84 PYB2 ECFBO EMB7 complement amplifiers without low level 

10p. 12Q7GT 35Z4GT Pl81 PY83 ECLBO EY51 phone and tape input stages. R.I.A.A . equal-
HIGH STABILITY. Y2W 2% 1 0 ohms to 1 meg. Sp. 12K8M PCC84 PL82 EB91 ECLB2 EY86 isation on magnetic phone input and N .A.B . 
Ditto 5%. Preferred values, 10 ohms to 1 0 meg, 3p. 25Y5G PCC89 PL83 EBC81 EF41 EZ40 equalisation for tape heads Phone sockets £5 Post 

50
p. 

RADIO COMPONENT SPECIALISTS 3~!e~9~6~."';;~o~a~~~~d~yR~!~op~~~Y.~-~-N 
Red1o Books and Components L11t1 20p. (M•n•mum posting charge 30p.) Acces• or Barclaycard please telephone: 01-6S4 166S for •ame day despatch. Cash prices include VAT. 

www.americanradiohistory.com

www.americanradiohistory.com
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Suppliers of 

Electronic Tubes 
Semiconductors 

For use in Professional Equipment 

Exceptionally wide range of 
spares' for most equipment 

in use 

Write for catalogufis or just state 
your requirement to 

AERO ELECTRONICS (AEL) LIMITED 
GATWICK HOUSE, HORLEY, SURREY, 

ENGLAND RH6 9SU 

Telephone: Harley (02934) 5353 

"Telex: 87116 (Aero G Harley) 
Cables: Aero G Telex Harley 

WW- 105 FOR FURTHER DETAILS 

WE MAKE 
JOYSTICKS 

in single. dual or triple axis forms, 
and we sell them in Thousands, 
Hundreds, Tens or Ones! 
No minimum order, no prohibitive 
small quantity prices. Specials with 
switches as well as or instead of 
pots, press buttons in levers. etc . 
quickly, even in 1 offs. Also very 
heavy duty types by PO Controls. 

NEW CONTACTLESS 
INDUCTIVE JOYSTICKS 
In quantity production from 
FEBRUARY for applications 
where extremely long life is es
sential, but costs preclude 
aerospace quality poten
tiometers. Synchronous detec
tion in screened can makes 
these ideal even for areas sub
ject to very high levels of in
tereference. Ideal for applica
tions like electric wheelchairs, 

· fork lift trucks, and any applica
tion where constant cycling of 

. controls is experienced. Avail
able in single and dual axis and 
rotary shaft versions. 
Send now for Full Details: 

0.6 x actual size USA. PO Controls, 71 Dolphin 
Road, Bristol, Connecticut 

Prototype of new ·cont.actless 06010 USA. 203-583 6994 

inductive dual axis joystick£ 1 5 Germany. Appointment soon 
less quantity discount. · · Elsew.here. Applications invited . 

FLIGHT LINK CONTROL L TO. 
Bristow Works, Bristow Road, Hounslow, Mx. 

01-570 4065 

WW - 096 FOR FURTHER DETAILS 

1 5 Hz-1 00 KHz Generator . 
0.008% THO 
100f'V-IV Sin/Square 
RIAA Output 

6 Digit Frequency Display from input or 
output 

100f'V-100V FSD Millivoltmeter 
1% Accuracy 
1 Hz-200 KHz Bandwidth 

Ultra low-power operation from single 
PP9 battery or optional mains adaptor 

DIN or BNC connectors 

YOUR MEASUREMENT 
PROBLEMS SOLVED IN ONE 
COMPACT PRECISION 
INSTRUMENT- THE 
LINDOS lA 1 AUDIO 
ANALYSER 

Undos 

WIRELESS WORLD, MARCH 1980 

0.01 %-10% FSD 
1 Hz-300 Hz or DIN Weighted 

Mf;i57S s 
CCiR/ARM 
DIN Audio Band 
DIN Rumble A and B 
Other Weightings Available 

D$S1'0R"' . 
0.01-100% FSD. t' \01 ~I 
@45Hz 1KHz lOKHz , Jq 

\ £425 + V.A.T. 

LINDOS ELECTRONICS 
Sandy Lane, Bromeswell 
WOODBRIDGE, Suffolk 
IP12 2PR 03947 432 

WW-083 FOR FURTHER DETAILS 

FEEL DEEP DOWN 

. ·• .• 
r-v ....... llilSS 

suit ~~y syilllwsi..V 

SUB FREQUENCY SYNTHESIZER 
When connected to your HiFi system or PA this unit will gene
rate frequencies one octave below the lowest frequency recorded 
on your discs or cassettes. SUB FREQUENCY SYNTHESIS 
adds a fourth dimension to sounds. It enables you not only to 
hear, but to feel the vibrations created by bass instruments. 
Connected to a high powered HiFi system the S F S assails your 
body with blasts of infra-sound. A disc (or cassette) recording 
lacks most of the frequencies below 50 Hz that were present in 
the original music. The S F S recreates these lost parts of the 
sound image, widening the dynamic range of the recordin,g. 

HOW IT WORKS 
The frequency and amplitude of recorded signals in the range 
60 · to 120 Hz are used to synthesize frequencies one octave 
lower. These high tonal purity sub-harmonic signals are. then 
added to the existing bass to produce a smooth spectral exten
sion o.f the recorded sound. Higher frequencies are not affected 
by the SF S. · 
Two controls on the front match the input signal to the synthe· 
sizer level and control the level of sub-harmonic sound. 
The S F S was tested by the Swedish Audio ma1,1azine R&T 
(no.5/1979) which praised the unit for its sensatronal effect 
when connect!!d to a system of adequate power capacity. The 
sensation of feeling sound was described as tremendous. 

The S F S is available as a kit compr,ising a mounted and tested 
PC board, aluminium case, mounting hardware and assembly 
instruction. The kit, when completed, is easily connected to 
any HiFi §.ystem, following_the instructions provided. · 
Cost is t::. 76 + p&p (£ ;s.) + V.A.T. Enclose cheque for £79 

.when ordering. 

Mail your order to: 

INGENJORSFIRMA LEIF MARENIUS & CO HB 
P.O. Box 5086, S-421 05 VASTRA FR~!:-UNDA, Sweden 

WW- 010 FOR FURTHER DETAILS 

WIRELESS WORLD, MARCH 1980 

We ~r~. the ~esig11 ner Approved suppliers of kits for this excelleni design The Author's 
repu a 1on te sa you need to know about the circuitry and Hart ex e · · · 

guarantees the engineering design ofthe kit. Advanced features~n~;~~=~~~~er~~~i~e 
separate VU meters ~1.th exceH?nt ballistics. Controls, switches and sockets m~un~ed oX 

i~:ro~ese~~~~:~e dlfflcu~t Wlrtng . Proper moulded escutcheon for cassette aperture 
b . h. d ~nee an removes the need for the cassette transport to be set back 

e 10 a narrow .1nger trapprng slot. Easy to use, robust Lenco mechanism s · h 

~~':: andke~u~l1sat1on for different tape formulations. All wiring is terminated ~it~1~u:~ 

~;~~~;; e~~E ~~:!t a =~~s~;iEZ~d~i~J: ~~o£~~~7is=~d~~~~:;~~~£~: ~~~:~~~s:~i~:ri~ 
includ~d FR E~nadsust Artllofy hrecord I play head, available separately at £7.80 plus VAT but 

pa o t e complete k1t at £81.50 plus VAT. ' 
REPRINTS of the 3 art1cles describing this design 45p No VAT 
REPRINT of Postcript article 30p No VAT. . . 

~FL 910R. Vertical front loading Super Hi-fi deck, as used in our new Linsley-Hood 
assette ecorder 2. ·£31.99 +VAT. Set of knobs £1.48 +VAT. 

CASSETTE HEADS 

HS15 SEN OUST ALLOY SUPER HEAD. Stereo RIP. Longer life th~n Permalloy. Higher 
output than Fernte. Fantastic frequency response. Complete with data . ... 7.80 

HC20 Stereo Permalloy RIP head for replacement uses in car players, etc. . .. 4.25 

HM go Stereo RIP head for METAL tape. Complete with data 7 20 
H561 Special Erase Head for METAL tape · · · · · · · · 4-90 

H524 Standard Ferrita Erase Head . . . . . ::: :::: 1:so 
4-Track RIP Head. Standard Mounting . . . . . . . . . 7 40 

R484 212 (Double Mono) RIP Head. Std . Mtg. . . . . . . . . . . . . . • . . · · 4"90 
ME151 2/2 Ferrite Erase. large Mtg. . . . . . . . · · 4.25 

CCE/SM 212 Erase. Std . Mtg . . . . . . . . . . . . .. 1:10 

We .re the actuef Importers of theM hee~ end invite Trede 1 quentlty enquirlee. 

All pricea plua VAT 

ALL UK ORDERS ARE POST FREE 
Pl.ease send 9x4 SAE for lists giving fuller details and price breakdowns . 

Personal callers are always welcome 
but please note we are closed all day Saturday 

lnstc;mt easy ordering, telephone your requirements 

and credit card number to us on 

• Oswestry (0691) 2894 

J. L .. Linsley Hood 
. High QuaiJty 

Cassette Recorders 
, -LINSLEY HOOD CASSETTE RECORDER 2 

Our new improved performance model of th L. 1 · H 

~ncorpo~ates our V~l g1 0 vertical front mechanis~ a~~~i~~uit ~:di~~:t~~~~etoRi~~~~~:; 
ynam1c. range. · oard layouts have been altered and improved but retain the 

. ~~S::t~~~~~!~r~~~c~ssful mother and daughter arrangement used on our Linsley Hood 

Thi~ latest ve~;~n has the following extra features. Ultra low wow-and-flutter of .Og% _ 

~f~ YF';;I~~tsut t Hl-fl spllec. dOeckTcontrols latch !n rewind modes and do not have to be 
· o s op on a mo es. ape counter w1th memo · d o·1 d 

~~~;~::a~~~~~P~~~~~:pu~~ot"acfo1. 1 ~1tyle~1el sett.ingd. ORual concen~~i~~~~~t ie~el ~:ir~~sca;~~~= 
I requrre . ecord rnteriQck prevents d' 

valued cassettes. Frequency ger:erating feedback servo drive motor wit~eb~~~-:n 1~g e~~ 
:~Jgr~l ~~rt~~e~r:nal1 staHb1htyd. All these desirable and useful features added to the exceirent 

. 1ns ey- oo c1rcu1ts and the quality of the components used m k h' 

VneAwT k1t comparable with built-up units of much higher cost than the modest £~ e:~ ~ 
we ask for the complete kit. · • 

SUPER BARGAIN OFFER 
LENCO FFR CASSETTE DECK 

For those who misseil our recent bargain 
CT4s we now are delighted to be able to 
offer Brand New Lenco FFR Decks com
plete with motor speed and auto-stop 
control board fitted and tested . These will 
operate with any supply between g and 
16 volts. This deck can be used for both 
record and playback applicatio11s and is 
fitted with an erase head. A mono 
record I play head is fitted and we can 
supply an extra. stereo head, if ·ordered 
with the deck at the very special price of 
£2 plus VAT. We also supply, with each 
deck and completely FREE. one of our 
specially moulded. escutcheons. This deck 
would normally cost about £25 but we are , 
able to offer them, while they last, at only 
£9.99 plus VAT. 

· BAILEY 30 WATT AMPLIFIER 
w.e have now completed our redesign of -- · 
th1~ popular amplifier to make it as easy to 
bUJid as our latest kits. The power 
amplifiers are complete modules plugging 
1nto a power supply master board, all 
possible wiring has been eliminated but 
faith has been maintained with the 
existing metal work to enable owners to 

:~~!~.if they wish. Send for full details in .,. .... _.. ____ ~----.. = 
LINSLEY HOOD 30-WATT AMPLI~IER 

Advanced .new cost-effective amplifier of impeccable specification from the ·master' 

Pubhshed
1 

1n the January and February issues of Hi-Fi News. We are supplying full. kits 1~ 
our usua ,Professional standard . . 
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Z & I AERO SERVICES LTD. RETAIL SHOP 
Head Office: 44a WESTBOURNE GROVE, LONDON W2 5SF 85 TbTTENHAM COURT ROAD, W . 1 

Tel. 580-8403 Tel. 727 5641 Telex 261306 

SPECIAL OFFER OF BRAND NEW USSR MADE MULTIMETERS 

,TYPE 
Sensitivity D.C. 
Sensitivity A. C. 

'D.C. Current 
A.C . Current 
D.C. Volts 
A.C. Volts 
Resistance 
Capacity 
Accuracy 

-Price compiete with pressed steel 
carrying ~ase ~nd test leads 
Packing and postage 

U4313 
20,000 o.p.v . . 
2,000 o.p.v. 
60f!A-1.5A 
0 .. 6mA-1.5A 
75m V-600V 
15V-600V 
1K-1M 
0.5~ F 
1.5% D.C. 
·2'.-5%Ac. 

£.10.50 
£1.50 

TYPE U4323 

U4315 
· 20,000 o.p.v. 
· 2,000 o.p.v. 
50f!A-2.5A 
0.5mA-2.5A 
75mV-1000V 
1V-1000V 
3000-5001<0 
o.s"F .. -
2.5% D.C. 
·4%~ . C. 

£10.50 
£1.50 

~OMBINED WITH SPOT FREQUENCY O'SCILLATOR 

Sensitivity 
Voltage ranges 
Current ranges : 
Resistance: 
Accuracy· 
Oscillator output· 

20,0000/V 
2.5-1000VA.C. /D .C. 
o:o5-500mA D.C". only· 
50-1MO 
5% F.S.D. 
1kHz 50 I 50 squarewave 
465KHz SJnAW8VP. . . 

modulated by 11(Hz squarewave 

PRICE, in carrying case, complete with leads and manual 
£8.00 

Packing and postage £1 . 00 

THIS OFFER 1:> VALID ONLY FOR ORDERS ACCOMPANIED BY REMITTANCE 
WHICH SHOULD INCLUDE DELIVERY CHARGES AS INDICATED AND 15% 

V.A.T. ON THE TOTAL 

TYPE U4324 

D.C. Current : · 0.06-0.6-60-600mA-3A 
0.3-3-30-3.00rriA-3A
o .6-1.2-3-12-30-60-120-600-12oov 
. 3-6- i 5:60-1 5b-300-6b6-9o"ov --
5000-5-50-5001<0 

A.C. Current : 
D.C. Voltage : 
A.C. Voltage :· 
Resistance 
Accuracy : . D.C. 2.5% A.C. 4% (of F.S.D.) 

.PRICE complete with test leads and fibreboard storage_ 

case ' _£~_.50 t Packing and p_ostage £1 .20' 

TYPE U4341 
COMBINED MULTIMETER AND 

TRANSISTOR TESTER 

Sensitivity: 
Current: 

· Volta~~ 

Resistanc~ : 
Transi§tors: 

16,7000 iv D.C., 3,3000 IV A.C. 
0.06-0.6-6-60-600mA D .C., 0.3-3.0-30-
300mAA.C. 
0.3-1 . 5-6-30-60-150-300-900V D.C. 
1.5-7.5-30-150-300-750V A .C. 
2-20-2001<0-2 MQ 
Collector cut-off current 601' A max 
D.C . current gain 10.350 in two range_s 

PRICE, complete with steel carrying case, test lead, battery 
· and instruction manual £9.50 

Packing and Postage £1 . 50 

. OUR 1980 CATALOGUE/PRICE LIST OF VALVES, SEMICONDUCTORS AND 
PASSIVE COMPONENTS IS AVAILABLE. PLEASE SEND P.O. for £0 .60 FOR 

YOUR COPY 

Our Signal ProcesSing Components come highly recommended 
Space/Satellite/Military specification 

Since 1967, Merrima-c has 
developed sixty seven different 
items designed for more than 
twenty five space and missile 
applications. 

In addition, many other signal 
processing devices~ar~-n--use in 
fighter and reconnaissanchifGf-aft 
demonstrating a reliability that is 
second to none, 

As UK agent for Merrimac, 
Pascali c.an offer the most 
comprehensive standard product 
line of ·signal processing 

components in the industry - ovt:r 
seven hundred and fifty catalogue 
items from DC to 18GHz 
incorporating lumped element, 
stripline or ferrite technology. And if 
this isn't sufficient to meet your 
requirements Merrimac offers 
custom designed derivatives of all 
these products which surely will. 

·Pas~JJ in-depth service and advice 
Pascalris technically equipped to 

discuss the Merrimac range in detail 
and recommend integrated 
component packages - providing 
controlled component electrical 

WW-llSFOR FURTHER DETAILS 

interfaces at lower costs than the 
purchase of individual components. 

Why not get the full facts on 
Merrimac from: 

~~~~~;; 
c!_(~,~~ 
Pascali Electronics Limited 
Hawke House, Green Street, 
Sunbury-on-Thames, 
Middlesex TW16 6RA 
Telephone: (09327) 87418 Telex: 8814536 
UK agent for: 

WMerrimac 
Signal Processing Components 

To obtain further details of any of 
the coded items mentioned in the 
Editorial or Advertisement p•ges 
of this iss~e, please complete one 
or more of the attached cards 
entering the reference number(s). 
Your enquiries will be passed on to 
the manufacturers concerned and 
you can expect to hear from them 
direct in due course. Cards posted 
from abroad require a stamp. 
These Service Cards are valid for 
six months from the date of 
publication. 

Please Use Capital Letters 

If you are way down on the 
circulation list, you may not be 
getting the information you . 
require from the journal as 
soon as you should. Why not 
have your own copy? 

To start a one year's subscription 
you may apply direct to us by 
using the card at the bottom of 
this page. You may also apply to 
the agent nearest to you, their 
address is shown below. 

OVERSEAS SUBSCRIPTION 
AGENTS 

ustralla: Gordon & 
Gotch (Australasia) Ltd, 
380 Lonsdale Street, 
Melbourne 3000, Victoria 

ltlglum: Agence et 
Messageries de Ia Presse, 
1 Rue de Ia Petite-ILE 
Brussels 7 

Japan : Western Publica
tions Distribution Agency, 
170 Nishi-Okubo 
4-chome, Shiniuku-Ku, 
Tokyo160 

Lebanon: Levant Distri
butors Co., P.O. Box 1181, 
Makdesi Street. Halim 
Hanna Bldg, Beirut 

Malaysia: Times 
Distributors Sdn. Bhd .. 
Times House, 
390 Kim Seng Road, 
Singapore 9, Malaysia . 

Malta: W. H. Smith 
Contlnental Ltd, 
18a Scots Street, Vall eta 

New Zealand: Gordon & 
Gotch (l'llew Zealand) Ltd, 
102 Adelaide Road, 
Wellington2 

Nigeria: Daily Times of 
Nigeria Ltd, 3 Kakawa 
Street, P.O. Box 139, 
Lagos 

Norway: A/S Narvesens 
Kioskompani, Bertrand 
Narvesens vei 2, Oslo 6 

Portugal: Livaria 
Bertrimd s.a.r .I 
Apartado 37, Amadora 

South Africa: Central 
News Agency Ltd, P.O. 
Box 1033, Johannesburg 

s.,.ln: Co mercia I 
Atheneum s.a. Consejo de 
Clento, 130-136 Barcelona 
115 

Sweden: Wennegren 
Williams A B. Fack S-1 04, 
25 Stockholm 30 

Switzerland: Neville & 
Cie SA, Rue Levrier .5-7, 
CH-1211 Geneve 1 
Schmidt Agence AG, 
Savogelstrasse 34, 
4002 Basle 

U.S.A. : John Barios, 
I PC Business Press, 
205 East42nd Street, 
New York, N.Y. 10017 

I 
I 
I 

Postage will 
be paid by 
Licensee 

Do not affix Postage Stamps if posted in 
Gt. Britain, Cnannel Islands. or N. Ireland 
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BUSINESS REPLY SERVICE 
Licence No. 12045 

WIRELESS WORLD, 
PRODUCT REPLY SERVICE, 
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SOUTH CROYDON, 

SURREY 
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Wireless World: 
Subscription Order Form 

To become a su-'>scriber to Wireless World 
please complete the reverse side of - · 
this form and return it with your 
remittance to: 

Subscription Manager, 
I-PC Business Press, 
Oakfield House, Perrymount Road, 
Haywards Heath, Sussex RH16 3DH, 
England 
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Wlre/ess World Subscription Order Form Wireless World, February 1980 WW 062 

UK subscription rates 
1 year: £9.00 

Overseas 1 year: £1 2.00 

USA & Canada subscription rates 
1 year: $31.00 

Please enter my subscription to Wireless World for 1 year 

1 enclose r~ittance value ............................................................................. made payable to 
IPC BUSINESS PRESS Ltd. 

Name .............................................................. .. ........ ................................................................................ .. 

Address ..................................................................................................................................................... . 

.......................................................................................................................................................... 

........ ............................. .................................................................................. ..... ........... .... ....... ... 
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OVERSEAS ADVERTISEMENT 
AGENTS 

Hungary Mrs. Edit Bajusz, Hungexpo 
Advertising Agency, Budapest XIV, 
Varosliget- Telephone: 225 008-

Telex: Budapest 22-4525 INTFOIRE 

Italy Sig. C. Epis Etas-Kompass, S.p.a. 

Servizio Estero, Via Mantegna 6, 

20154 Milan- Telephone 347051- . 

Telex: 37342 Kompass 

Japan Mr. lnatsuki, T(ade Media -IBPA 
(Japan), 8212 Azabu Heights, 1-5-10 
Roppongi, Minato-Ku, Tokyo 106-

Telephone : (03) 585-0581 

United States of America Ray Barnes, 
*I PC Business Press 205 East 42nd Street 

New York, NY 10017- Telephone: 

(212) 689 5961 -Telex: 421710 

Mr. Jack Farley Jnr., The Farley Co., 
Suite 1548, 35 East Wacker Drive, 

Chicago, Illinois 60601 -Telephone: 

(312) 6 3074 
Mr. Victor A Jauch. 

Elmatex International. 

P.O. Box 34607, 

Los Angeles Calif. 90034 U.S.A. 

Telephone: (213) 821 8581 

Telex: 18 -1059. 
Mr. Jack Mentel, The Farley Co., Suite 60 

Ranria Building, Cleveland, Ohio 4415-

Telephone: (216) 621 1919 

Mr. Ray Rickles; Ray Rickles & Co., 
P.O. Box 1008, Miami Beach, Florida 

33140- Telephone-: (305) 532 7301 

Mr. Jim Parks, Ray Rickles & Co., 
3116 Maple Drive N.E., Atlanta, Georgia 

30305. Telephone: (404) 237 7432 

Mike Loughlin, IPC Business Press, 
15055 Memorials, Ste 119, Houston, Tex 
77079- Telephone: (713) 783 8673 

Canada Mr. Colin H. MacCulloch, 
International Advertising Consultants Ltd. 

91 5 Carlton Tower, 2 Carlton Street, 
Toronto 2- Telephone (416) 364 2269 

. *Also subscription agents 
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40-25. 

There's a rang·e of answers. 
There's something every one of our scopes has in 

common. Great accuracy, tremendous reliability and 
keener pricing, plus free delivery on UK mainland. 

Take the new 40-1 08. The fully stabilised power 
supply gives 3% accuracy. There's a XY facility using 
CMOS ICs for extra reliability, Z modulation for 
brightening or dimming the trace, 1OM Hz scan at full 

· bandwidth over the full screen area, trace locate and TV 
field trigger. At £21 0.00* it's astonishing value. 

Or the 40-25. A dual trace model with OC-25MHz 
ban·dwidth and 1 OmV /em sensitivity. Signal delay 
allows you to trigger from and see the leading edge of 
any signal. Trigger level and slope are selected on one 
dual function control. 3% accuracy and still only 
£360.00*. 

Plus the 4S6 single beam 6MHz bandwidth model 
with easy to use controls. 1 OmV sensitivity and timebase 
range of 1 us to 100ms/cm. Lightweight, compact and 
a very good price. £144.00* . 

Return the coupon for full details of the range that 
gives you a lot more scope. 

*UK list price excluding VAT. 

'-'2oPEX. 
I Sco~Sale;:------ ----, 

I Pixmore Avenue, Letchworth, Herts SG6 lJJ. 1 
Tel: (04626) 72771. 

I Please send me full details of the Scopex range. I 
I . I 
I Name I 
1 Company I 
I Address I 
I I 
I I 
l..:: Tel: ww31~o 1 
___________ ....., 

WW-079 FOR FURTHER DETAILS 
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8.95 
+VAT £2.85 ........ I~~U,,:II::J +VAT £5.55 New improved battery operated 

NEW IMPROVED NO BATTERIES NO Telephone Amplifier with detached plug· WIRES. Made to high Safety and in speaker. Placing the receiver on to the Telecommunications Standard. The cradle activates on /off SWitch for modern way of Instant 2-way com· immediate two-way conversation without munications. Just plug into power socket. holding the hand-set. Many . p_eople can Ready to use. Crystal clear commu_nica· listen at a time . Increase eff1c1ency '" tions from room to room. Range 'A m11e on office, shop, workshop. Perfect for con· the same mains phase with call buzzer and terence calls, leaves the user's hands free v 1 to make notes, consult files. No "holding ~~:r~~d~=~~~j ~sn [~~r s~:~: · int~r~~~ on", save money with long-distance ca!ls. between office and warehouse. In surgery Volume control. Model with conversation and in homes. between house and garage. recording facilities. Pric:e £20.95 +VAT Also useful as burglar alarm. 6 months' £3.15. post and packing for either model 
service guarantee. P&P £1.50. £1.\5. ' 

WEST LONDON DIRECT SUPPLIES (WW} 
169 KENSINGTON HIGH STREET. LONDON W8 6SN 

QUANTITY PRICES - SAVE - SAVE - IMMEDIATE 
DELIVERY INCL. VAT 

NEW STOCKS -LOW MANUFACTURERS' 
l'tiiCES. P051age & packing add 50p per order 
SN74141N IC IOpM. 
IICD Decimal Decoder-Driver 10 for 44p •· 1 00 
for 40p•. 1.000 for 35p • · 
DISPlAYS by Hewlett-Packard Seven segment 
DL707 (5082-7750) lip. Common anode half 
ilch red dtsplay brand new m maker s canons 6 
for £5. 50 for 70p •· 1. 000 for lip •· 
TV SOUND •. High quality sound through your 

.hi·fi. Simply plug into your aerial socket. £1.10. as 
reviewed Popular Hi-Fi. 
IWRROUGHS I DIGIT Panaplex calculator 
display 7 segment 0. 25" digots. Neon type woth 
red bevel socket and dat .. £1 .II •· 1 0 for £17. 
IOOfor£140. 
HONEYWELL PROXIMITY DETECTOR inte
gral amplifier SV DC £3.10 .... 10 for _£30. 
MUUAIID TaA800. IC audoo amplifier 1119 M, 
1 0 for £1. 1 00 for £70, 500 for £300. 
RCA CA3011. FM IF £1.10, 1 0 for £1 2. 
RCA CAJQeOAO. FM decoder £2.10, 1 0 for 
£20, 100for £171. au 201 TEXAS, £1.10 •· 1 o for £12, 1 oo for 
[100. 
2N30&1 SOV version T03 power 10 for [3.10, 
1 00 for £21, 500 for £12'11, 1 . 000 for £200. . 
IWZOI T03 Texas TV power transistors £1.75 
- IOfor £11, IOOfor£120, 1.000 for £1 • · 
MC1310P-SN7111IN FM stereo decoder 
£1.20-10for£1 -100forlli9•· 
MULLARD AD111-AD112 Matched pairs . 1 
pair lllp, 1 0 pairs £1, 1 00 pairs £10. 
Cartons of 600 pairs £210 EX-STOCK 
RADIATION DETECTORI Quartz Fibre 
Dosimeters. Pen type with clip w ith lens and scale 
0-50R. Originally over £5 OUR PRICE lip 
EACH.10for£1. 100for£10.1,000for£100. 
ORP12 light dependent resistance Mon1 Type. 2 
for £1, 10 for £4, 100 for [31. 
TV TUNERS by Mullard UHF 38 mcs size 
3'/.x2'Ax1'/• £2.10 •· 10 for £20. 100 lor 
£171. 500 for £710. 1. 000 for £1 ,250~ 
MULLARD TUNER MODULES woth data 
LP1171 combined AM/FM IF strip £3.50. LP 
1179 FM front end wilh AM tuning gang. used 
wi1hLP1171 £3.50. LP1171 and 79palr£1i.75, 
10 pairs for £10, 100 pairs for £400• 
CA30111 RCA POSITIVE VARIAILE REG. 
Svolt 100m amp variable 1.8-24V liP•· 10for 
[1. 100 for £35. 1. 000 for £3QO. 
MULLARD LP1117 AM tuner modules with 
circuit £2.10- 10 for £20. 100 for £171. 
WST'RAI'tiONf RIUON MIKE £1 .10, + pre 

. amp.on chassis 3 >< 2 >< 1 in . 10 for £12.50. 
TAAM11 (14 pin DILl IC TV sound and FM 
am~ifier-detector by ATE~ on p. circuit board . ~•th 
other parts . Complete w•th data & connect•ons 
lOp. 10 for £5. 1 00 for 40p ... 500 for 31p M. 

PREVIOUS UNESIN STOCK 

MARRIOTT TAn H~DSlluarter track 
Type Each Per 10 Per 100 
XRPS18 Record/R~:'oo £2I.OO £200.00 
XRPS36 Record/Replay 

£4.00 £31.00 £210.00 
XES 11 Erase £1 .21 £1 1 .00 £1 00.00 
MAINS TRANSFORMERS aii2001250V .IN . 
Type Current Size Pnce 
12V iOOm/a 1'12><1'12><l 1h £0.15 
12V 50Qm /a 1'/• >< 1'1• >< 1 'A £1.31 
12V 2 amps . 2'A >< 2'1• >< 2'12 £2.50 
Per 10 less 10%. per 100 less 20% 
PHOTO CONDUCTIVE CELL £1.25. High 
power Cds cell 600mw for control circui~s 
Reoistance 800ohm to 4K. Max volts 240 . Soze 
1'12><'121n . 10for£11, IOOior£100. 
DYNAMIC MICROPHONE. Low imp. Foster 
lnsert . £1.41.10for£11,100for£100. 
UHFTUNERIYGEC. 38mc/swith slow motion 
tuning . Size 5><3><2in . £3 •· 10 for £25, 100 
lor £220, 500 for £1,000. 
TWO GANG MINIATURI VARICAP TUNER 
500pf with tunin·g knob . size 3 X 1 V1 X 1 V11n . 
£1.21•.10for £10. 100 for £11. 
A TIS U14112 AUDIO IC AMPI,IFIER 14 PIN 
DIL 300m wat1S 1119 M, 10 ior £4.10, 100 for 
£35, 1.000 for 30p •· 
GENERAL ELECTRIC 2 + 2 watt IC stereo audio 
chips with c1rcuit & data £1 .H •· 
RCA CD4021AI 16 pin OIL presettage up down 
coun1er lip Mdl, 25 for £15, 100 for £50, 
1 000 for £31S (in anti static tubes of 2 5) 
UHF TV TUNER {preamp) with BF 180 liSp MCII. 
SUIIton PC board 2><2on (sold without data) I Ofor 
£4.110. 100 for £35, 1,000 for £250. 
MARCONI IC. Oscillator Datil (T099 can) 30p 
- 10for £2, 100 for £11i, 1.000 for £125. 

=~:.~~0 7:;::i.A1 iib :~r U~~~tfu{io~i~ ~-n) 
VHF MODULATORS for TV games 55p ... 2 
trans1stor-on built PC sizes 2X 2 X 1 V.in . 10 for 
£4, 100 fo r £35, 500 for £150. 
AF Filters for above modulators ZOp •• with 
components and co1ls on built p. circutt. s1ze, 
2><2><1'1<~n .. 10for£3.10,1D0for£30,500for 
£125. 
HIGHVOLTAGETVTRIPLER DiODES BY ITT 
st

1
cktypeper 10£1 .50,per 100£18,per 1.000 

£85. 
TIAI25 ATES voltage regulators 5119 M, 5 volts 
100m / amps(T09g) per 10£4.50, per 100£31. 
per 1.000£210. 12.V TBA625B also. 
11 PIN low profole OIL sockets 12p, 10 for £1, 
100for £8. 1.000 for lp M • 
THY.!IISTORS Motorola 2N5061 0 8 amp 60 
volt 11p, 10 for 11p ... 100 tor 13p M. 1.000 
for 11pM, 10.000 for 10p M 
ULTRASONIC TRANIDUCERS 40 KC's 
Pair at £2.11, 10 pairs at £Z.I0 pair. 100 paors 
at £Z.20 parr 
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. . Not just any "Off the shelf- Out of the Door .. Microcomputer B~s.ness. 
Nicomtech can make your Microcomputer .into a Teleco~mumcat1~ns 
Terminal- Morse-Telex. Make it work instead of a~count1~g or_play.ng 
games. Nicomtech adds the exl?erience of Electronic Engtneenng and 
Telecommunications to that of Microcomputers- the resu!t could b~ the 
answer to your problem. For further information on our servtces- wnte or 
call- stating your problems and requireme~ts, to:- _ 
Nigel Huntley, Nicomtech, 212 St. Stephen's Road, Saltash, 
Cornwall. Tel. 07555 2066. 

A clean 90° sweep! 
The Astrolab goo sweep connector advances 

the state of the art on precision RF components. 
Manufactured by a unique process to give 
extremely close tolerances and hence low VSWR 
and insertion loss. · · 

Pascali is the UK agent for these unique goo· 
sweep connectors, including SMA, TNC and N 
type for flange bulkhead and cable mounting. 

The Astrolab RF Interconnection Component range 
* Precision Connectors 
* Precision Cable 

* Astro-super-flex 
* Astro-cobra-flex 

* Precision Cable Assemblies * 90° Sweep 
*Phase Matched Cables Connectors 

~h best\ne\ect~~ t e ~ 
« 

Pascali Electronics Limited UK agent lor: 
Hawke House, Green Street, a sTac LaB Sunbury-on-Thames, ~ 
Middlesex TW166RA 
Telephone: (09327) 87418 Telex: 8814536 

WW-114 FOR FURTHER DETAIL~ 

WW - 094 FOR FURTHER DETAILS 
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SK ON BOARD MEMORY! 
5K RAM, 3K ROM or 4K RAM, 4K ROM (link select
able). Kit supplied with 3K RAM, _3K ROM. System 
expandable for up to 32K memory. 

2 KEYBOARDS! 
56 Key alphanumeric keyboard for entering high level 
language plus 16 key Hex pad for easy entry of machine 
code. 

GRAPHICS! 
64 character graphics option - includes 
transistor symbols! Only £18.20 extra! 

MEMORY MAPPED 
High resolution VDU circuitry using dis
crete TIL for extra flexibility. Has its own . 
2K memory to give 32 lines for 64 cha
racters. 

KANSAS CITY 
low error rate tape interface 

NEW LOW 
PRICE! 

2 MICROPROCESSORS 
Z80 the powerful CPU with 158 instruction. including 
all 78 of the 8080, controls the MM5710g number 
cruncher. Functions include +, - , •. I, squares, roots , 
logs exponentials, trig functions, inverses, etc. 
Range 1 o-99 tog x 1g-99 to 8 figures plus 2 exponent 
digits. 

EFFICIENT OPERATION . 
Why waste valuable memory on sub routines for 
numeric processing? The number cruncher handles 
everything internally! 

RESIDENT BASIC 
With exlended mathematical capability. 
Only 2K memory used bu1 more powerful 
than most 8K Basics! 

1K MONITOR 
Resident in EPROM 

SINGLE BOARD DESIGN 
Even keyboards and power supp.ly cir
cuitry on the superb qualily double-~ided · 
plated through-hole PCB. 

Cabinet Size 1g.o" X 15 .7" X 3.3" Television by courtesy of Rumbelows Ltd ., price £58.62 

PIIIERTRAN~ PSI Comp 80 ZSO. Based powerful scientific computer. 
Design as published in Wireless World, April-September, 1979 . 

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wi~~les; World. rea-lly is complete! Included in the PSI COMP. 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole printed circuit board. 2 keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer, 2K Basic and 1 K monitor in EPROMS and, of course, wire, nuts, bolts, etc . 

PSI COMP ·so Memory Expansion 
System 

Expansion up to 32K all inside the computer's own cabinet! 
By carefully thought-out engineering a "}Other board with buffers and its 
own power supply (powered by the computer's transformer) enables up to 3 8K RAM or 8K ROM boards to be fitted neatly inside the computer 
cab1net. Connectionsto the mother board from the mam board expansion socket is made v1a a nbbon cable. 

Mother Board: 

8K Static: 
RAM boar-d 

8K 
ROM board 

Fibre glass double sided plated through hole PC. B. 
8.7" x 3.0" set of all components including all 
brackets. fixing parts and ribbon cable w ith socket 
to connect to expansion plug £39.90 

Fibre glass double sided plated through hole P. C. 8 . 
5.6" X 4 .8" £12.50 
Set of components including IC sockets, plug and 
socket but excluding RAMs £11.20 
~ l14L RAM (16 required) £5.00 
Complele set of board, components, 16 RAMS 

£89.50 

Fibre glass double sided plated through hole P.C.B . 
5.6" X 4.8" £12.40 
Set of componen1s including IC sockels. plug and 
socket but excluding ROMs £10.70 
2708 ROM (8 required) £8.00 
Complele set of board, components, 8 ROMs 

£78.50 

Floppy Disk, PROM programmer and printer interface coming shortly! 

Value Added Tax not included in prices 
PRICE STABILI_TY: Order with confidence! Irrespective of any price changes we will honour all prices in this advertisement unlit April 30th. 1 ~80, if this mon1h's advertisemen1 is mentioned with your order . Errors and VAT rate changes excluded 
EXPORT ORDERS: No VAT . Postage charged at actual cos1 plus £1 
handling and documentation . 
U.K. ORDERS. SubJeCt to 15% surcharge for VAT' NO charge is made for 
carriage. ·or current rate if changed . 
SECURICOR DELIVERY: For 1his op1ional service IU .K. mainland onlyl ,add £.2 .50 IV AT inclusive) per kit. 

., 

PCB size 16.0" x 12 .5" 

UK Carriage FREE 

POWERTRAN COMPUTERS 
(a division of POWERTRAN ELECTRONICS) 
PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER HANTS SP1 0 3NN (0264) 64455 

J 
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THE CREME DE LA CREME OF ELECTRONIC ORGANS 
. FOR YOU TO BUILD ••• 

Yes, any one of these superior instruments can be built by yourself in the comfort of you own home. The unique WERSI Kit-pack system is designed 
around modular units using the latest IC technology. Fully drilled P.C. boards together with beautifully illustrated instructions and preformed 
harnesses lead you to the final product which is now becoming accepted as the world's most advanced instrument. All cabinets come fully assembled 
in a wide range of veneers. Home construction enables you to build one of these fabulous organs at 40% below factory price. 
All Electro-Voice showrooms have resident demonstrators. so :whv not ·come along and hear for yourself the wonder of WERSI. Alternatively send 
£1 . for the 140 colour information package. (FREEPOST Electro-Voice, Rickmansworth, Herts RD3 6PF). 

.-?t The Voice of.· ®IIIER!il 
HEAD OFFICE 

Maple Cross Industrial Estate 
Denham Way, Rickmansworth, Herta 

(Tel: Rickmansworth 75381) 

NOTTINGHAM 
389 Aspley Lane 

MANCHESTER 
Paramount Organ Studios 

. Nottingham Smith Road, Great Lever, Farnworth, Bolton 
(Tel: Bolton 29939) (Tel: Nottingham 296311) 

WW- 116 FOR FURTHER DETAILS 

HIGH EFFICIENCY POWER AMPS 
200W to 2000W 

These amplifiers are not for those who wish to heat their 
dinner on as they remain cool without the need for 
expensive and heavy cooling fans. 

They are d .c. coupled throughout giving low distortion 
but excellent transient response . 

Typical Part Specification 

Output Power 500W into 4ohms 

Full Power Efficiency 90 °/o 

1/4 Power Efficiency 70 °/o 

Frequency Response DC - 1OOKHz 

Signal to Noise >80 dB 

Short Circuit Indication and Protection 

Overload Indication 

Weight 15 kgs 

For further details apply to: 
C. M. ELECTRONICS 

11 Brookfield Lane, Cheshunt, Herts 

Tel: Waltham Cross (0992) 32451 

WW- 045 FOR FURTHER DETAILS 

Happy Memories 
21L02 450ns B3p 16K Memory Upgrade Kits for TRS-BO. Apple and 
21L02 250ns 1.00 Sorcerer all at £42 .50 

2114 450ns 4 .25 
2114 250ns 4 .75 Vero S 100 Products: 
4116 200ns 4 .50 6 Slot Card Frame with Power Supply 241 .36 
4116 150ns 5 .50 Prototyping Cards (3 types) each 13.66 
2708 450ns 5 .95 . 
2716 5V 19.95 Extender Card 21 .70 

Motherboard with 6 connectors 67 .65 

IC Sockets : Ithaca lntersystems Products 
Pins Solder W/W 5100 ZBO CPU Card 4MHz A&T 176.81 

B lOp 24p S 100 ZBO CPU Card 2M Hz A& T 150.94 
14 11p 36p S 100 ZBO CPU Card Bare Board 30 . 19 
16 12p 39p S 1 00 Video Display Board A& T 125 .06 
1B 16p 46p S 100 Video Display Board Bare Board 21 .56 
20 17p 58p .5100 16 • 270B / 2716 A&T 73 .31 
22 19p 61p 510016 x 270B/2716 Bare Board 21 .56 
24 21p 63p S 100 Proto Board (Plated Through) 21.56 
2B 27p 70p 
40 37p 109p 

VERBATIM Mini-discs (Pet, TRS-BO, etc) 19.95 

SAA5050 14.85 Cannon MIN-D 25 way connectors: Female 1.65 
SAA50.20 7. 15 Male 1.45. Hoods 57p . Other sizes available 
B1 LS95 1.50 
B1 LS97 1.54 DIN 41612 Euroconnectors 64 way : Female 3 .17 
74LS series: Right-angled Male 1. 93 . Other sizes available 
Lots of them POA DIP Switches: 4, 7 & 8 way all at B5p 

We stock a full range of Wire-Wrapping equipment and supplies for you to choose from; 
we have shelves of books - give us a ring with your requirements and avoid crippling 
postage charges . Our stocks are too numerous to list here - free price lists sent upon 
request. · 

The shop is open from 1 0 until 6 Monday to Saturday and is worth a ·visit to catch a 
surplus bargain - Keyboards at 39.50 today, we may have some left when this gets to 
print? 1 8 slotS 100 Mother Boards at 22 . 50? Double Eurocard prototyping boards for a 
pound . 

ALL PRICES INCLUDE VAT. POSTAGE FREE ON ORDERS OVER 10 POUNDS IN VALUE 
OTHERWISE ADD 25p . ACCESS AND BARCLAYCARD WELCOME, YOU MAY 
TELEPHONE WITH YOUR CARD NUMBER AND REQUIREMENTS. TRADE ACCOUNTS 
ON APPLICATION, GOVERNMENT & EDUCATION ORDERS WELCOME £10 MIN 

DEPT.WW 

19 Bevois Valley Road, Southampton 
Hants S02 OJP. Tel: (0703) 39267 
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Type FFB1706 . Small quiet smooth running . 240V AC 
operat ion. Output aperture 45 X 40cm. Overall size 
135 X 165mm. Flange mounting . Price £4.26. P&P 75p. 
£5.75 incl . P & VAT . Other types available . SAE for details. 
N.M .S. 

24V DC BLOWER UNIT 
USA made 24V DC O.B amp blower that op!lrates well on 
12V 0.4 amp DC producing 30 cu ft min at normal air 
pressure. Maximum housing dia 11 Omm, depth inc motor 
75mm, nozzle length 19mm, dia 22mm . Ideal for cooling 
mobile equipment, car, caravan. etc. £4.50 P&P 75p (£6.04 
inc VAT & P). N.M.S. 

BLOWER/VACUUM PUMP 
3 phase AC motor, 220/250Vor 3BO/ 440V, 1.425 rpm Ye 
hp cont. Direct coupled to William Allday Alcosa carbon vane 
blower/vacuum pump. 0 .9 elm B hg . Price £22.00 P&P 
£2 .00 (£27.60 inc. VAT & P) . N.M .S. .,J~ . 
MINIATURE UNISELECTOR 

1
j , ::! :~u 

12V 11 way 4 bank (3 non-bridging, 1 -~.J '1'& 
homing). £3.00 P&P 35p (£3.85 inc. ~'b-'f .. J 
VAT & P). ·'> ~ • 
MICRO SWITCHES •.: •• : • 
Miniature roller micro switch . SA C/0 contacts . Mf , _. 
by Bonnello. Price: 10 for £2.00. P&P 25p. Total 
incl. VAT & P £2.59. As above less roller 20 for · 
£1.60. P&P 25p. Total incl. VAT & P £2.36. 
D.P. C/0 lever m/switch, mfg . by Cherry Co, USA. Precious 
metal, low resistance contacts. 1 0 for £2.50. P&P 30p . Total 
inc. VAT £3.22 (min 1 0). N.M.S. . , 

HEAVY DUTY SOLENOID , • o 

Mfg . by Magn-etic Devices_. 240V_ AC . . o . ::, ·; 11 • _ • 

Intermittent operation. Approx. 201b . • , o 
pull at 1 .2 5m . Ex . equ1p . Tested . o o 
Price £4.75 P&P 75p (£8.33 inc. VAT & P) . R & T. 
PYE EYTHER 
240V AC solenoid. Approx 11b pull, 'I•" travel, intermittent 

. rating . Price £1.00 P&P 20p (£1.38 inc VAT &_P) N.M.S 

WESTOOL TYPE MM8 MODEL 2 
240V AC. Approx . 1% lb pull at Y2 inch. Rating 1. Price 
£1.50 P&P 20p (£1.98 inc . VAT & P). N.M .S. 
TYPEAG/TG 
1B-24V DC 70 ohm Coil Solenoid . Push or Pull. Ad justable 
travel to 3 I 1 6in. Fitted with mounting brackets and spark 
suppressor. Size : 100X65X 25mm. Price : 3 for £2.40 P&P 
30p (min. 3 off) (£3.10 inc. VAT & P) . 

INSULATION TESTERS (NEW) e~~-· 
Test to lEE spec. Rugged metal construe- · ._ ·· . 
tion, suitable for bench or field wor~ · . , 
constant speed clutch. Size L. Bin , W . 4in, , · · 
H. 6in, weight 61b. ~· ,.a 
500 VOLTS 500 megohms , ~ 
£49.00 Post BOp (£57.27 inc. VAT & P) . 

1,000 VOLTS 1,000 megohms £55.00 
Post BOp (£64.17 inc. VAT & P). SAE for leaflet. 
YET ANOTHER OUTSTANDING OFFER 

STROBE! STROBE! STROBE! 
~ HY-LIGHT STROBE KIT Mk. IV lt 
~ Latest type Xenon white light tube. Solid state timing lt 

and triggering circuit. 230/ 240V AC operation . Speed 
~ adjustable 1-20 Ips. Designed for large rooms, halls, lt 
~ etc. Ught output greater than many (so called 4 Joule) . * 
~ strobes. Price £22.00 post £1.00 (£27.03 inc. VAT & * 
"' P). Specially designed case. and reflector for Hy-Light lt 
_.. £9.00 POst £1 .00 (£12.08 tnc. VAT & P). · ..._ 

~********************~ ~ ULTRA VIOLET BLACK LIGHT lt 
• FLUORESCENT TUBES Jt 
ic 4h 40 wan £8.70 (callers only £10 inc VAT). 2h 20 * 
ic wan £6.20. Post 75p (£7.99 inc . VAT & P) . (For use in * 
• ~f;; ~~i; =ito. Post 35p p.62 inc. VAT & P). * 
-fl 9in 6 wan £2.25 Post 35p (£2.99 inc . VAT & P) . lt 
• 6in4wan£2.25Post35p(£2.99inc. VAT&P). * 
• Complete ballast unit for e1ther 6". 9" or 12" tube lt 
~ 230V AC op . £3.50 plus P&P 45p (£4.54 inc. VAT & ..._ r P). Also available for 1 2V DC op, £3.60 plus P&P 45p J: 
~ (£4.64 inc. VAT & P) . ~ 
• 400 watt UV lamp and ballast complete £38.00. Post * 
• £3 (£47.73 inc . VAT & P) . 400 watt UV lamp only lt 
• £14.00. Post £1 .50 . (£17.83 inc. VAT & P) . * 

******************** 
PROGRAMME TIMERS 
240V AC operation . 12 cam model. £7.50 + 75p P&P (£9.49 
inc. VAT) . 

REED SWITCHES 
Size 28mmx4mm dia . Price: 1 0 for £1.00 + P&P 20p (total 
incl. VAT £1.38). 100 for £8.00 + P&P 30p (total inc . VAT ft. . . 
WIDE RANGE OF DISCO LIGHTING EQUIPMENT 
SAE (Foolscap) for details . ,. . • · ·:.:.:. ~~~-
XENON FLASH GUN TUBES ;__. __ - ~~h-ir. 
~~~g:t~~kx~:~ ~~~~~~ a~:;~~~~l.e · ~~~ 

RELAYS Wide range of AC and DC relays 
available from stock . Phone or 
write in your enquiries. 

ZJ0/240V AC Relay•: Arrow. 2 c / o.-1. 5 amp £1.50 (£1.96 1nc. VAT & P) . 
T E C. open type 3 c / o. 10 amp £1 .1 0 (£1.50 inc. VAT & P). 
KMK1 Rea.y. 230V AC. 1 c 10 . open type 10 amp contact . mf. by " Keys· 
~~~~ .. BOp . + 20p P&P (£1.16 incl. VAT) . 5 fo r £3.75 post paid (£4.32 inc I 

DC Relayo : Open type 9 1 12V 3 c / o 7 amp £1.00 (£1 .38 inc. VAT & P) 
Sealed 12V 1 c / o 7 amp octal base. £1.00 (£1.38 inc. VAT & P) . Sealed I 2V 
2 C• o 7 amp octal base. £1.26 (£1 .67tnc . VAT & P) . Sealed 12V 3 c l o 7 amp 
11-ptn , £1.36 (£1.78 inc. VAT & P) . 24V. Sealed 3c i o 7 amp 11-ptn £1.35 
1£1.78mc. VAT & P) (a n\ ps~contact rating) . P&P on any Relay 20p 
V"'Yopecial offer. 0-12V DC. 2 make contacts. new ITT 3 for £1.7.5 + 25p 
P&P (InC . VAT £2.30) 

COMPRESSOR 
Pr~cision built USA. Horlzomally opposed 
twm head diaphragm type produc ing 
201bs. Plus P. S.l. per head . 3 . 5 plus 
C.F.M . Output virtually pulse free . Pow· 
ered by 11 OV A . C. motor size 
30x23x15cm, waight 7 kilos . Price £24 
P&P £2 . (inc. VAT £211.10). 
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Suitable transformer tor 2301240V A.C. £8.00 P&P £1 .00 (inc. VAT 
£1.72). 

REDUCTION DRIVE GEARBOX 
Ratio 72 :1. Input spindle 114 X V~in. Output spindle 3/~:~ X 3in . long . Overall 
size appro)( : 120X 98 X68mm . All metal construction. ex-equip . tested 
Price : £2.00 + SOp P&P (£2.88 inc. VAT & P) . 

AC Wkg TUBULAR CAPACITORS 
fr11ction of maker'• price. Motor atart etc: 

BOp 
60p 
75p 
71jp 

£1.00 
£1.00 
£1 .25 

10 mfd . 
14 mfd. 
15 mfd . 
{block) 
19 mfd . 
20 mfd . 
50 ·mfd 

400VAC 
40DVAC 
250VAC 

£1 .76 
£3.00 

£1.50 
280V AC £2.00 
250V AC £2.25 
370V (block) 

£5.00 

1.5 mfd . 
2 mfd . 
.2 mfd . 
2.2 mfd. 
3 mfd 
4 . 1 mfd . 
5 mfd. 
5.3 mfd . 
5.4 mfd 
6.5 mfd . 
7.5 mfd . 

10 mfd . 

440V AC 
250V AC 
450V AC 
440V AC 
4 40V AC 
440VAC 
400V AC 
160V AC 
280V AC 
280V AC 
200V AC 
250V AC 

BOp 
75p 

£1.00 
£1.00 
£1 .00 

P&P. up to 2.5 mfd. 25p. 3 mid. 
to 20 mfd. 50p 50 mid. £1.50. 
All plus VAT 

'VENNER TYPE' ERD TIME SWITCH I 
200/250V AC 30 amp. 2 on/2 off every 24 .,? ... \ 
hrs: at any manually pre-set time. 36-hour · ~-~"-: :J.~-
sprmg reserve and day om1ttmg dev1ce. Bu1lt to :' ··· · 
highest Electricity Board specification. Price t 
£9.00 P&P 75p. (£11.21). R & T. J 

I - . ' 

SANGAMO WESTON TIME SWITCH 
Type S251 200 / 250V AC 2 on 2 off every -24 hours . 20 
amps contacts with override sw itch , diameter 4" X 3", price 
£8.00 P&P SOp (£9.78 inc . VAT & P) . Also available with 
solar diaL R & T. 

AEG TIMESWITCH 
200/250V AC 1 on / 1 off .every 24 hours, BO amp contact 
(ideal storage heaters) . Spring reserve £10.00 P&P 50p 
(Total £12.08 inc. VAT) . R&T. 

MINIATURE PROGRAMMER 
Crouzet 1 rm. 11 5V AC Motor operating 2 Roller Micro 
switches (4 amp) . Ca.n be used on 240V AC with either 0 .2 5 
mfd 250V Condenser or 5 . 6K w irewound Resistor 7 watt 
supplied . Price £2.50 + 50p_P&P. (£3.45 inc . VAT P&P) . 
N.M.S. 

MINIATURE 24-HOUR TIMESWITCH 
(German mfr.) 240V AC operation . 
Spring reserve . 10 amp contacts. one 
on-off every 24 hours. Cal ibrated in 
two hour steps. Min imum on-off 
period 6 hours . Day Omission. Un· 
usual feature with these switches is 
that trips may be removed at wil l en· 
abl ing individual days to be pro· 
grammed as required . Size only 
3"X4" . Depth 2%" . Price £6.50 -1 

50p P&P (£8.05 incl. VAT & P) 
N.M .S. 

New IMFD 600V Dubilier wire ended capacitors. 10 for 

l-(;.~.i~•5•~-~,;.~.~--5M;.O,;,;ps.,(.£•2•.3•0•i•nc•.•V•A•T•-I•· •P•&-P)--SER~·~cE TRADING co ____ N_._:_.-:_;._:-__ .,.,_"-'<<it:_M_ .. _~_ioned __ INMI_·T·':t•rpl•..t•u•-1 
All Mail Orders _ Callers I V Personal callers only 

Ample parking 9 Uttle Newport Street, 
London WC2H 7JJ 

01amond H heavy dutY A.C relay 730 / _240V AC. two c /ocontacts 25 amps res 
at 250V AC £2.50 P&P 50p . (£3.45 tnc . VAT + P&P). Special base SOp. 

Showroom open Monday-Friday ACCOUNT CUSTOMERS MIN. ORDER £10 Phone 01-437 0576 
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S-2020TA STEREO 
TUNER/AMPLIFIER 
KIT 
I SOLID MAHOGA NY CABIN.ET 

A high-quality push-button 
FM Varicap Stereo Tuner combined 
with a 24W r.ni.s. per channel Stereo 
Amplifier. 

WIRELESS WORLD, MARCH 1980 

Brief Spec. Amplifier Low field Toroidal transformer, Mag, input, Tape In / Out facility (for noise reduction unit, etc .), THO less than 0 . 1% at 20W into 8 ohms. Power on 1 off FETtransient protection. 
All sockets, fuses, etc .. are PC mounted for ease of assembly . Tuner section uses 3302 FET module requiring no RF alignment, ceram ic IF, INTERSTATION MUTE. and phase-locked IC stereo 

decoder. LED tuning and stereo indicators . Tuning range 88-104MHz. 30d8 mono SI N@ 1 . 2~V . THO 0 .3% . Pre-decoder 'birdy' filter. PRICE : £59.95 +VAT 

NELSON-JONES 
M k . 2 STEREO FM 
TUNER K IT 
A very high performance tuner with dual 
gate MOSFET RF and Mixer ready built 
front end, triple gang varicap tuning, 
linear phase /.F. and 3 state MPX de
coder. 

PRICE: £69.95 +VAT 

NRD C-AM BISONIC 
UHJ 

SURROUND SOUND 
DECODER 

The first ever kit specially produced by lntegrex for this Br itish NRDC backed surround so~nd system which is the result of 7 years' research by_ the Ambisonic team. W .W . July, Aug ., '77 . 

The unit is designed to decode not only UHJ but vinually all other 'quadraphonic' systems (Not CD4), ipcludong the new BBC HJ 10 Input selections .. . . . . . 
The decoder is linear throughout and does not rely on listener fatiguing logic enhancement techn1ques. Both 2 or 2 mput s1gnals and 4 or 6 output s1gnals are prov1ded on th1s most versatile un1t. 

Complete with mains power supply, wooden cab i ne26~~~!;:~~~f~~~ding licence fee £49.50 +.VAT or ready built and tested £67.50 +VAT ' 

S5050A STEREO AMP Very high 
perfonnance k it 

50 watts rms-channel . 0 .015% THO. SIN 90 dB, Mags/n 80 dB. Output device 
rating 360w per channel. 
Tone cancel switch . 2 tape mon itor switches . Metal case - comprehensive 
heatsinks. 

Complete kit only £6 3. 90 + VAT 

INTRUDER 1 Mk. 2 RADAR ALARM 
With Home Office·Type approval 

The original " Wireless World " published Intruder 1 has been re-designed by lntegrex to incorporate several new features, 

along with improved performance . The kit is even easier to build . The internal audible alarm turns off after approximately 40 

sJ conds and the unit re-arms. 240V ac mains or 12V battery operated . Disguished as a hard-backed book . Detect1on range up 

to 45 feet . 
Complete kit £49 . 50 plus VAT, or ready built and tested £64.50 plus VAT. 

Wireless World 
Trademark of Dolby Laboratories Inc. 

Complete Kit PRICE: £43.90 +VAT 

Also available ready built and tested 

Calibration tapes are available for open-reel use and for cassette (specify which) 

Dolby ·noise reducer · 
Typical perfonnance 
Noise reduction better than 9dB weighted . 
Clipping level 16.5dB above Dolby level (measured at 1 o/o third 
harmonic content) 

Harmonic distortion 0 .1% at Dolby level typically 0 .05% over 
most of band , rising to a maximum of 0 .12% 

Signal-to-noise ratio : 7 5dB (20Hz to 20kHz. signal at Dolby level) 
at Monitor output 

Dynam ic range > 90dB 

30mV sensitiv ity 

Single channel plug-in Dolby e PROCESSOR BOARDS (92 x 87mm) with gold plated contacts and all components 

Price £59.40 +VAT 

Price £2 .~0 +VAT 

Price £9 .00 + VAT 

fo 
We guamntee full afte<-s~~:~e~;~:~:: ~~~ :~;:~~~i ::~~~~~~,",~~~~~'~:' have you oheoked that t\~ ~ 

·. IAnll k~ts,arEe calirriagRe freEe H 'Please send sAE for complete lists and specificat10ns 
Portwood Industrial Estate, Church G-resley, 

l-I m I' ED Burton-on-Trent, Staffs DE 11 9 PT 
-~urton-on-Trent (0283) 2.15432 Telex 3771 06 
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Cut costs and speed 
trouble shooting 

with the 

Huntron Tracker 
This easy to use test instrument displays shorts, opens, and leakage in solid state 

components . Check diodes, unijunctions, bipolars, Darlingtons, J -FET's, 

MOS FET's , LED's, electrolytics and IC's . . . IN CIRCUIT! 

Test pure digital or analogue hybrid boards ... WITf'IOUT CIRCUIT POWER! 

Current limited to protect delicate devices in .the MOS-CMOS family . 

Save 20 . . . 30 . . . 40 . .. even 50% of trouble shooting time and recover your 

investment fast! Exclusive 12 months warranty, available from-

MTL Microtesting Limited"'~ IL 
1-15 Butts Road, Alton, Hampshire . 

Telephone: Aiton ·(0420)88022. , . 

WW-117 FOR FURTHER DETAILS 

···········~··············· . . ' 

: STEREO DISC AMPLIFIER 3 : 
• e A referenc-e amplifier f or disc monitoring and t ransf er when 
• replay signals of the hig hest quality are required. · 

• • • • • • 
•. Please ring o r w rite for six page specificat ion leaflet. 
• Reviewed in N ovember i ssues of Gramophone, Hi-Fi for P-leasure and 
e Popular Hi-Fi. 

• • • 
•• • • • • • • • • : Dominus P.o. aox 1 • 

C . • 
e ranletgh, Surrey G_U6 7JF. Tel. 04 866 6477 • 

••••••••••••••••••••••••••• 
FOTOLAK 

POS ITIVE LIGHT SENS ITIVE AEROSO L LACQU ER 

Enables YOU to produce perfect printed circu its in.minu tes l 
Method Spray clean ed board w ith lacquer. When d ry , place posit ive master of 
required ci rcu it on now sensitized surface . Expose to daylight , deve lop and etch . 
An y number of exact copies can of course be made from one maste r . Widely 
used in tndustry for prototype work . 

FOTOLAK 
Developer ...... . . . 
Ferric Chloride 

£2.00 
30p 
50p 

Pre-coated 1 / 1 6 · · Fibre-glass board 
204mmx114mm £ 1 . 50 
204mm x 228mm £3 .00 
408mrn x 228mm l 600 
4 67mm x 305mm [ 9 .00 

Plain Copper-clad Fibre-glass . Sing le-sided · 
Apo rox 3 . 18mm thick sq . ft . 

Double-sided' 
q _50 

Approx . L' .UUmm th1ck sq . H . £ 2 .0 0 
Approx . 1 .OOmm thick sq . ft . f 1 5 0 

Clear Acetate Sheet for m aking maste r. 260mm x 260m m 

Postage and packing 65p per order. VAT 15% on total 

£ 1 . 75 
12p 

G. F. MILWARD ELECTRONIC COMPONENTS LIMITED 
369 Alum Rock Road, Birmingham 88 3DR. Telephone: 02 1-327 2339 

MERS 
. CONTINUOUS RATINGS 

MAlN.S ISOLATOR VAT 15% 12 or 24 -VOLT 
PRI 120 or 240V Sec 1 20 or 240V Separate 12V_windi~gsPrl 220-240V 

_ -~!:!_t~e Tapped and Screened llef Amps £ P&P 
Rat. VA (\IVBtts) £ P&p 12v . 24v 
OH 20 4 .84 .91 111 0 .5 0.25 

149 60 7.37 1. 1.() 213 1.0 0.5 
150 100 8.38 . 1.31 71 2 1 
151 200 12.28 1.31 18 4 2 
152 250 14.61 1. 73 85 5 2.5 
.153 350 18.07 2.12 70 6 3 
154 500 22.52 2.47 108 8 4 
155 750 32.08 OA 72 10 5 
156 1000 40.92 OA 116 12 6 
157 1500 56.52 OA 17 16 8 
158 2000 67.99 OA 115 20 10 
159 3000 95.33 OA 187 30 15 
*11 5 or 240 sec only. State volts re- 226 30 
quired. Pri. 0 .220-240V. J----.;-:R.#<wi'lr;-.;:a;-,;;;:----

50 VO LT RA E Pri 220-240V Sec. 0-1 2-1 5-20-24-30V 
Volla ges available 3 . 4, 5, 6, B. 9, t 0, 12, 15, 18, 

20, 24, 30V or _1_,?V-0-1 2V and 1 5V·0· 1 5V. Pri 220-240V. Sec. 0-20-25-33-40-50V. 
Voltages available 5, 7, 8 , 10, 13, 1 5, 
17, 20, 25, 30, 33, 40 or 20V-0-20V and 

? fiV-0-2 5V Screenpd 

Rat. Amps £ P& P ' 
112 0 .5 2.90 .90 

Amps ·P&p 79 1.0 3.93 1 ' 10 
3 2.0 6.35 1.10 

0 .5 .90 20 3.0 6.82 1.31 
1.0 1.10 21 4.0 8.79 1.31 
2.0 1.31 51 5.0 10.8 8 1.52 
3.0 1.52 117 6.0 12.29 1 .67 
4 . 0 1 . 75 88 8.0 16.45 1 .89 
6.0 1.89 89 10 .0 18.98 1.89' 
8.0 2 .39 90 12.0 21.09 2.24 

10.0 OA 91 15.0 24.16 2.39 
20.0 1 

Sec 0-24-30-40-48-60V. Voltages 
available 6, 8 , t 0 , 12, 16, 1 8, 20, 24, 
30. 36, 40, 48. 60V, or 24V-0-24V 

and 30V-D-30V 
R".d:--~---£ - pa,p' 
124 0.5 4 :27 1.10 
126 1.0 6.50 1.10 
127 2.0 8.36 1.31 
125 3.0 12. 10 1.39 
123 4.0 13.77 2.12 
40 5.0 17.42 1.89 

120 6.0 19.87 2.12 
121 8.0 27.92 I OA 
122 10.0 32.5 1 OA 
89 1 

AVOS Mk. 5 £91.50 
AV071 £38.00 
AV073 £50.70 

REENED Ml Primary 
Ref. mA Volts £ 
238 ioo 3-0-3 2 .83 
212 1A, 1A 0-6, 0-6 3.14 

13 100 9-0-9 2.35 
235 330. 330 0-9. 0-9 2. 19 
207 500, 500 0-8-9, 0-8-9 3.05 

· 208 1 A, 1 A 0-8-9, 0-8-9 . 3.8.8 
236 200, 200 0-15.0-15 2.19 
239 5@MA 12-0-12 2.88 
214 300, 300 0-20, 2-20 3.08 
221 700 (DC) 20-1 2-0-1 2-20 3. 75 
206 1 A, 1 A 0-1 5-20, 0·1 5-20 5.09 
203 500, 500 0-1 5-2 7' 0-1 5-2 7 4.39 
204 1A,1A 0-15-27 , 0- 15-27 .' 6.64 

AUTO TRANSFORMERS 
Ref. VA (Watts) TAf:'S £ 
113 15 0-115-210-240V 2.73 
64 75 0-11 5-21 0-240V 4 .4 1 
4 150 0-11 5-200-2 2D-240V 5.89 

67 500 12.09 
84 1000 20.64 
93 1500 '25.6 1 
95 2000 38.31 
73 3000 65.13 
80s 4000 o-1Y-115-2oo-220-24o 84.55 

. 57s 5000 98.45. 

AVOMM5 MINOR £35.95 I~;&.RI"iiii~;-;;;;-1 
.WEE MEGGER £76.28 ,__ __ ;:;o;_:.:..::.:,__;::.:..:..;.---.:.. 

EM272 316Ko / v ___ ... £59 . so: 
DA 1 16 Digital £1 10.90 
Megger BM 7 (Battery) £53.76 
Clamp Meter 300A £54 .60 

U4315 Budget M 
. 2.5A AC / DC 500K 

P&P £1 .32 . VAT 15 

. NEW 

82mm x 7Smm 
0-50~A .. . ... £6.70 
0-500~A .. . .. £6.70 
0-1 mA . . ... . . £6.70 
0-30V . .. £6.70 

£2.60 
£2.60 

~~~jJ~i~~~~~;~;~i~~~~ivor 220-240V) Sec. 

2A £13.35 PP £1 .40 4A £20.65 pp £2 . 11 
3A £16.17 PP £1.70 5A £29.30 pp £2 47 

METAL OXIDE RESISTORS 5% v..w 
(Eiectrosil) 

3900 - 4700 - 5100 - 5600 . BiOO 1 K. 1 K1 . 
1 K2- 1 K6 · 1 K8 · 2K - 2K4 · 3K . 1 6K - 20K . 22K 
- 24K-47K - 82K -1 00K-1 30K - 180K-220K · 
270K- 300K £1.50 - 100. 

MAIN A DAPTORS 
MVA30. 6. 7. 5. 9Vat 300mA plus dorect into 
13A socket (fused) 4-way multi plug £4.00 
3300-3-6-9-12V at 300mA plus straight to 1 3A 
socket (fused) with multiplug £4.60 

15%VAT. 55p P&P ' 

WW- 030 FOR FURTHER DETAILS 
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M EMORIES 

2102 
8 for 
2114 
8 for 
4116 
Sfor 
2708 
4for 
4118 

£p 
1.20 
8 .00 
4 .00 

30.00 
7.50 

55 .00 
7 .50 

28.00 
12 .75 
48.00 
22.00 

WIRELESS WORLD. MARCH 1980 

NASCDM·2 +FREE IK BAM 
Here's an offer you can't refu.-e: · . · 

Because of the lack of availability of MK 41 18 · 
RAMs Nascom Microcomputers is supplying Its 
Nascom 2 without the 8 spare 4118s but with a FREE 

16K dynamic RAM board. 
When the 4118s become 

NASCOM-2 available, Nascom 2 
with purchasers can have them 

32K RAM at1he special price of £80 
+ VATfor the 8K. ·£345 +yAT So,for£295plusVAT 

pap 
150 

this is what you get: 

MEMORY 
e 16K RAM board 

(eJ<pandable to 32K). 
e 8K Microsoft BASIC. 
e 2K NAS-SYS 1 

monitor. 

Buy 
·British e 1 K Video RAM. 

e 1 K Worlcapece/ It's 
Best!! 

· Scratch~d RAM. 
• Main board socKets 

for the 8J<4118s or 
2708 EPROMS. 

MICROPROCESSOR 
·• Z80A which will run at 4MHz but is selectable between 1/2/4 MHz. 

HARDWARE 
e Industr ial standard 12" x 8" PCB. through hole plated. masked 

and screen printed . All bus lines are fully buffered on-board. 

INTERFACES • Licon 57 key solid state keyboard. 
• Mon1tor/domestic TV interface. . 
• Kansas City cassette interface (300/ 1200 baud) or RS232/20mA 

teletype interface. 
The Nascom 2 kitjs supplied complete with construction article 
and extens1ve software manual for the monitor and BASIC . 

*1 1 0 board wrth decoders and 
all hardware except ICS wrll 
accept up to 3 PIOs. 1 CTV and 

' £35 1 UART 
NEW . T.4 operating system rn (21 
2708 EPROMS UPWARDS 
COMPATIBLE FROM T2 and B·BUG 

. ' £25.00 
NAS SYS 1. MONITOR . . • . £21.00 

NASCOM IMP PLAIN 
PAPER PRINTER 
Fully built and houNd in • atylish enclosure 
for just £325 plus.15% V AT .Interfaces with 
ell mi~ro computers. Deliveries Ex-Stock. 

e Option• l tractor~. • Baud rate from 110to9600 
• External si nal foro hronisation of baud 

---------~= 
The Nascom IMP (Impact Matrix Printer) features are : 
• 60 lines per minute • 96 character ASCII set 
• 80 characters per line. (includes upper /lower ca::;e 
e Bi-directional pr1nt1ng . • Automatic CR/LF 
e 10 line print buffer e Accepts 8~" paper. 

FERRANTI .COMPUTER KEYBOARDS 

SOLID 
STURDY 

CASE 

' !. ., .... ~ > ~ ~ "(:! " ~ ,.,...... 

"' ,..s •' j),J. ¥" "* ,., ..... 
>. ~ ' ., '1 o9.i *' ,;... ~ - .... .,. 

~ ' ~ f'! <IR M s.' • '4 ~ "' -

-~----

SIZE 
14x&x3" 
SLOPING 

FRONT 

•Software aelec:tllble 20, .eo and au 
column ualnt 120mm aluminium
lied paper. 1 ro11 aupplied. 

• 150 linea per minut.a. 
'-Centronic:a parellel deta interface 

_.-:---' for NMc:om, Tandy, etc. 
/ _.--- ·· .. 41240volt.IY'P:!a ID®t_ 

__...... _..... --- __ ..---- . . AS<;II chai'ic:ter aet 
. .·. •Paper feed, and on/off Hlec:t awlichee 

• Audible 'BELL' algnal Weight 101t. 
• size: 13" x 10!" x 41" LIST PRICE 1400 

• New, boxed and fully guaranteed 

Our Price £1 95.00 ·ao co lum n 60 Key ASCII Coded in steel case In good condition 

Latched output complete wit h Plug & Cable £at
2
onSiy + vAr CENTRONICS 

with circuit to convert to T .T. L. levels. P/fi' £2,50 

Your Landor: & National Nascom Distributor . 
Export Orders deduct VAT, but add 5% carr iage 
Official Export & Educational Orders welco 
Our Telex 262284 Mono Ref . 1400 Transonics 

COMPUTER SEND 
BROCHURE 15p 
FREE STAMP 

P1 PRINTER 
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ELECTRO-TECH COMPONENTS LTD. 
364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667 

JVC-VICTOR HIGH FIDELITY STEREO CASSETTE 
TRANSPORT MECHANISM 

~LECTRO-TE~H COMPONENTS have secured a very large qu.antity of cassette transport mecha~isms, equipped with al l the latest improvements, as well as 
SEN-ALLOY type 1 .5 m1cron reco~d/ r.eplay heads, and sole~ old-controlled auto-stop action . These were manufactured by JVC / VICTOR of Japan to specification of 

TANDBERG OF NORWAY, for 1nclus1on m a cassette deck costmg over £250 . This mec.hanism alone would normally cost over £50. . 

FEATURES: 
* Close-tolerance, high-quality, top loading transport * "Sen-Alloy" (SA type) R/P head * Solenoid-driven autostop circuit * Automatic head cleaning device * Air damped "soft " cassette eject * Miniature microswitches for switching. . * Pre-aligned heads and calibrated motor speed regulator built in * Three-digit tape position counter * Six-function keyboard controls: "Record," " Rewind," "Forward ," 

" Play, " "Stop / Eject," "Pause ." * PCB connectors and cables attached * High-mass balanced flywheel with permanent lubrication spindle * Full specifications fo.r motor, heads, and switches available on 
request~ S.A.E. please. 

Price of above unit £14.95 VAT Inc. 

Plus £1 P&P 
. · Trade and Export Enquiries Invited 

CHROME DIOXIDE CASSETTES 
Limitep quantity only. Excellent quality little 
known brand (Italian). Satisfaction guaranteed. 
C90s only. Price per six (minimum quantity) £6 
inc. VAT . P&P 75p any quantity. 

FERRIC QXIDE CASSETTES 
Excellent quality (Italian) C 120s only . Price per 
6 (min . quantity) £5 incl . VAT . P&P 75p any 
quantity. 

This offer only applies wh ile stocks last 

R.eguiar readers of WIRELESS WORLD will know of the original LINSLEY-HOOD CASSETTE DECK design, published in May 1976. Subsequent articles by Mr. 
Lmsley-Hood have confirmed that the design far exceeded his original expectations, so much so that he published a number of improvements, modifications, and 
additional features to the original design, which are now ·ncorporated in our: 

*CASSETTE DECK KIT BAS:ED ON DESIGN OF MR. LINSLEY-HOOD* 
We have developed an outstanding stereo cassette kit with the aid of Mr. Linsley-Hood , to complement the improved specificat ion and latest important advances in 
cassette electron1cs smce the ongmal des1gn was publ1shed . The-k1t is ideal for use in conjunction with the JVC transport mechan ism (above) . 

Included in the kit are two fibreglass PCB's, drilled and plated for immediate assembly , two vu- meters, Dual LED Peak Meters. Variable Bias system. Power Supply , over 
10 micro-circuit IC's fo r the most up-to-date performance, as well as monitoring amplifier, test and calibration cassette. etc. 

Price of Kit (wit houttransport mech.) £35.95 VAT inc. plus £1 .00 P&P 
. Also available: A custom-designed case for the Kit, this is a fully screened enclosure, sloping pa,nel, satin anodised, wood end panels, professional finish . 

Price of Case £9.75 VAT inc. plus £1.00 P&P. 

HERE IT IS! THE BRAND NEW 8022A 
HAND-HELD DMM 

Consider the following features 
6 resistance ranges from 200 
ohm-20 ohms 
8 curre.n.t ranges f rom 2inA-2A 
AC / D.C · . . 

OFF THE SHELF 
DELIVERY ON THESE ® 

IF=LUKEI 
OIGIJ" AL MUL TIMETERS 8010AAND 8012A BENCH MODEL D.M.M.s 

121 

10 voltage ranges .from 200 
mv- 1 OOOv DC-200 me- 750V ' 
AC 
Pocket size - weighing only 

· BRAND NEW FROM FLUKE!!! 
' NOW AVAILABLE 

THE 8024A HA N D HELD D M M 

fhe 801 OA is a general purpose, bench I portable digital mult i meter with more functions 
· ~nd features than e':'er offered for ~uch a low pr.ico . Its comp~nion , the 8012A. has 
1dentical characteristicS except that 1t has two additional . lOw res1stance ranges, 2S! and 
20R to replace the 801 OA's 10 ampere current range. 
The8010A and 8012A feature : 

370gms. • . 
Fu ll overload protection - will 
withstand 6kv spikes 
Rugged construction -virtually 
indestructable ' 
Meets tough mil itary specs -
drop proof 
In line, pushbutton operation for . 
srngle·handed useage -
Incorporates low power cmos 
chip for- low pov.(er consumption 
All this plus a 2-year full guaran
tee 

For only £89 
Carri~ge ar.d InsuranCe £3 

SOFT ~ARRY ING . CASE 
<- £7 extra . 

Even ,mor e !JOphiaticat ed the Fluke 8020A 
Identical in most respects to the 8022A but il) addition incorporates a 
conductance range from 2mS-200nS. 

Price £112 
Carriage and insurance £3.00 

A handsome soft carrying case is included (this model only) 

TE20D R.F. SIGNA L GENERATO R 

8 
Accurately covers 120 

· KCS. To' 500 MCS in 6 
band s 

. 

Directiy .ca li brated . Vari
ab le R. F. Arte nuator 

~~~~C 140 X 2 t 5 X 

170mm 

£52.95 
P.&P £1.25 

TMK500 
MULTITESTER 

30,0000PV . 
A sturdy and rehable in
strument . Has internal 
buzzer 
AC volts: 0 to 2. 5, 10, 
25 , 100 , 250 . 500 . 
1000. 

OC volts 0 to 0.25. 1, 2.5. 10. 25. 100. 
2 50, 1 OOO.OC current : 0 to 50 ua, 5 ma, 50 
rna, 12amp 
Resisrance: 0 to 6k. 60K. 6 meg . 60 meg 
Decibels : - 20 to + 56 db 
Short test : Internal buzzer 
Size : 160 x 110 x 55 mm 

£20.50. P &P 75p 

This model incorporates all the features of 
the 8020A but in addition has: 

A peak hold switch which can be used in 
AC or DC for volts and current functions . 

Audible continuity testing and level de· 
tection for sensing logic levels. 

A temperature (<C). range for use with a 
' thermocouple. 

£135 
Carriage and Insurance £3 

The f olloWing accessories are in stock now 

Y8008 Touch and Hold Probe 
BOK-40 High .Voltage Probe 
81R F RF Probe to 100 MHZ 
BOT-15DC.Temperature Probe (C) 
BOt-600 Clamp-on AC Current Probe 

' £ 18.00 
£4 5 .00 
£32.00 
£55.00 
£50.00 

PLEASE ADD 15°/o VAT 
T·o ALL ORDERS 

EXCEPT WHERE 
ITEMS MARKED 

.. VAT INCLUDED ... 

CALLERS WELCOME 
We are open 9 a.m .-6 p.m. 

/,~onday-Saturday · 
r::,e carry a very large 
selection of electronic 

components and . 
electro-mechanical items. 

Special quotai ions on 
, quantities 

10 voltage ranges from 20,0m'll - 1 OOOv de, 200mv - 75v ac . 
·3 conductance ranges from 2mS - 200 nS 
6 resistance ranges from 200Q- 20mQ - the 80 12A has two additional resistance ranges 
2Uand 200. 
10 currenr ranges from 200~A · 2A AC I DC- the 8010A has two additional current 
·3nges 1 OA AC and 1 OA DC 

801 OA £159 80 12A £179 
Carriage and Insu ra nce £3 

-~l~~~: ~ ~s9~~g_avaitable with two rechargeable N icad size C batteries insta lled m option, 

LOW COST, AUTORANGING 
MULTI-FUNCTION COUNTER 

MODEL 1900A 
e Autoranging in both frequency and period measurement modes 
• · Wide Frequency range -5 Hz to 80 MHz 
e High sensitivity :-25 mV, typ,cally 15 mV 
e S1x d1git LEO d1splay w ith lead•ng zero suppression. automatic annunciation and 

overflow e Optional internal batte.rv oack orovid inQ 4 ~ours cont inuous operation 
e Autoreset on al l gate t1mes, all function SWitches 
e Four manually selected gate times providing resol ution to 0.1 Hz 

• E~ntcountingto 10
6 

events with overflow indicato ~ 
e Signal input condition in~ with switchabl~ .1 M Hz low pass filt er and attenuator 
e R~ged moulded case w1th cor~ven 1 en t t dtmg _t carrying handle e Opttonal parallel data output wt th dec imal po tnt and annunciat ion 
e Traditional high Fl uke quality 
e Self check 

£175 
Carriage and Insurance £3 

IT 1/2 20,000 OPV 
AC volts : 0 to 10. 50. 
t 00, 500, 1000 
DC volts : 0 to 5, 25 . 60, 
250, 500, 2500 
OCcu rrent 0 to 50 ua 
2.5 ma, 250 ma 
Resistance : 0 to 6K 
ohms, 6 meg ohms , 
Decibels: -20 ro +2 2 
db 
Capacitance : 10 pi, O.O t 
uf 0.1 uf 
Size : 4V:2 x 3VA J( 1 inch. 

£10 .95 
P &P . 75p 

Y7206 EN 
20,0000PV 

·AC Vo lts: 0-1 0. 50. 
250. 500. 1000. 
OC Volts : 0-0. 5, 5, 
25. t 25. 250. 500. 
1000 
DC Current : 0-0.0 5, 
5, 250 mA 

Resistance: 0- 3k ohms. 300k ohms, 3 meg 
ohms 
Decibels: -20- +63 db 
Dims. 127 x-90 x 32 mm 

£10.95 P.&P. 75p 
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ELECTRONIC KITS OF DISTINCTION 

DE LUXE EASY TO BUILD LINSLEY-HOOD 

75W STEREO AMPLIFIER £99.30 + VAT 
This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit 
boards interconnected with gold plated contacts resulting in minimal wiring and construction· 
delightfully straightforward. Th~ design was published in Hi-Fi News and Record Review and 
features include rumble filter, variable scratch filter, versatile tone controls and tape 
monitoring whilst distortion is less than 0.01 %. 

WIRELESS WORLD FM TUNER £70.20 + VAT 
A pre-aligned front-end module makes this Wireless World published design very simple to 
construct and adjust without special instruments. Features include an excellent a.m. reject1on 
push-button station selection as well as infinitely variable tuning and a phase locked loop 
stereo decoder. incorporating active filters for "birdy" suppression. 

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT 
This design. published in Wireless World, although straightforward and relatively low cost 
provides a very high standard of performance. There are separate record and replay amplifiers 
and switchable equalisation together witn a choice of bias levels are also provided. The 
mechanism is the Goldring-Lenco CRV with electronic speed control. 
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~TRANSCENDENT2000 SINGLE BOARD SYNTHESIZER··: 
As featured iii Electronics Today International :. _, 
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Cabinet size 24.6"x15.7"x4.8" (rear) 3.4" (front) 

The kit includes fully finished metalwork, fully assembled solid 
teak cabinet, filter sweep pedal, professional quality components 
(all resistors either 2% metal oxide or%% metal film!) and it really 
is complete - right down to the last nut and bolt and last piece of 
wire! There is even a 13A plug in the kit - you need buy 
absolutely no more parts before plugging in and making great· 
music! Virtually all the components are on the one professio.nal 
quality fibre glass PCB printed with component locations:·AII the 
controls mount directly on the main board, all connections to·the 
board are made with connector plugs and construction is so 
simple it can be built easily in a few evenings by almost anyone · 
capable of neat soldering! When finished you will possess a 
synthesizer comparable in performance and quality with ready 
built units selling for between £500 and £700! 

COMPLETE KIT 
ONLY · 

£168.50 + VAT! 
Comprehensive handbook supplied with all complete kits! This 
fully describes construction and tells you how to set up your 
synthesizer with nothing more than a multi-meter and a pair of 
ears! 

CHROMATHEQUE 5000 5-CHANNEL LIGHTING EFFECTS SYSTEM . 
This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the 
lights is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have 1t strobe all the lrghts at a speed dependent upon mus1c level or front ~anel c~ntrol 
setting or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 50 0W and as the k1t IS a smgle board des1gn w1nng IS 
minimal and construction very straightforward 

Krt includes fully finished metalwork. fibniglass 
PCB. controls. wire, etc. -Complete right down to 
the last nut and bolt! 

COMPLETE KIT ONLY 
£49.50 +VAT 
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Panel size 19.0"x3.5". Depth 7.3" 

·MPA200 100W MIXER/ AMPLIFIER 
Featured as a constructional article in Electronics Today International the MPA 200 is an exce-ptionally lo-w-priced but professionally finished general purpose. rugged.· high-power ampfifier 
which has an adaptable range of inputs such as disc, microphone, gUitar, etc. There are 3 wide range tone controls and a master volume control. Mechanically the design is simplicity in the 
extreme with minimal wiring making construction very straightforward Kit includes fully finished metalwork, fibreglass PCB's, controls. wrre. etc.- Complete right down to the last nut and 
bolt I 

Panel size 19.0"x3.5". Depth 7 .3" 

COMPLETE KIT ONLY 
£49.90 +VAT 

Most kits also available as separate packs 
(e.g. P.C.B. component sets, hardware sets, 
etc .). Prices in FREE CATALOGUE. 
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= 'T20 + 20 AND T30 + 30 
:E 

Designed by Texa~ engineers an~ desc.ribed in Pract~cal Wireless, the Texan .was an immediate success Now 
developed further In our Jaboratones to 1nclude a Toro1dal transformer and additional improvements th 1: 1

. T20+20 delivers 20W rms per channel of true Hi-Fiat exceptionally low cost. The easy to build de~ig es ';'on~ 
z 
m 
E 
G) :~ '20W, 30W AMPLIFIERS ~n:~E~;~~:~~:~!:~~~i~~~t~~=~:i~\E~:·~.~::i::~~~~~~~:0~::t§{'0o~~~:~:i~~~~:;a~~~i~:~:~·~~f~;i~~ 

mterterence filters and _a tape monitor fac11tty. Power outpu1 of this model1s 30W rms per channel. = 
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SPECIAL PRICES FOR COMPLETE KITS 

T20+20 KIT PRICE £33.10 +VAT 

T30+30 KIT PRICE .£38.40 +VAT 

AVAILABLE AS SEPARATE PACKS- PRICES IN OUR FREE CATALOGUE 

POWERTRAN SFMT TUNER 
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~ SPECIAL PRICE FOR COMPLETE KIT £4 7. 70 + VAT 
PRICE FOR COMPLE~E ~IT £3_5.90 .+VAT 

AVAILABLE AS COMPLETE KIT ONLY CD 
m 

This is a simple, low cost design which can be constructed easily without special alignment ; 
equipment but which still gives a first-class output suitable for feedin!1J any of our very popular 
amplifiers or any other high quality audio e_quipment. A phase-locked-loop is used for stereo C: 
decoa ong and controls include switchable afc, switchable muting and push-button channel il 
selection (adjustable by controls on the front panel). This unit matches well with the T20+20 

CD . 
PRICES IN OUR FREE CATALOGUE 

c ·. ::::i Following the success of. our Wireless World FM Tuner Kit this cost reduced model was 
C designep to complement the T20+20 and T30+30 amplifiers and the cabinet Size. front 
a: . panel format and electrical .characteristics make this tuner compatible with either. ... 
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<ond T3<'+30 amplifiers. 

WE'VE MOVED! 
INCREASED CAPACITY AT OUR BIG NEW FACTORY 
MEANS MANY PRICES DOWN! ALL OTHER FROZEN! 

NEW FACTORY UP! 
Another superb design by synthesizer expert Tim Orr! _ 

PRICES DOWN! TRANSCENDENT DP·X 
As featured in Electronics Today International August, September 
October, 19 79 issues · 

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER 
rhe Transcencent PDX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultaneous!~. On the first there is a beautiful harpsichord or 
reed sound -fully polyphonrc o.e. you can play chords w1th as many notes as you like. On the second output there is a wide range of different voices. still fully polyphonic. It can be a 

· straightforward p1ano or a honky tonk p1ano or even a m1xture of the two! Alternatively you can play strings over the whole ramge of the. keyboard or brass over the whole range of the 
keyboard or shoul~ you prefer ~ stnngs ?n the top of the keyboard and brass at the lower end (the keyboard is electronically split after the first two octaves) or vic.e versa or even a 
combmat1~n of stnngs and brass sounds Simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive? The harder you press down a key the louder it 
sounds- JUSt l1ke an acoustiC p1ano. The d1g1tally controlled multiplexed system makes practical sensitivity with the complex dynamics law necessary for 13 high degree of realism. T.here is 
a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the v1brato comes 
rn only after a short t1me after the note 1s struck for even more realistic string sounds. 

Cabinet siza 36.3"x15.0"x.5.0" (rear) 3.3" (front) 
Also available aa separate packs - prices in free catalgoue COMPLETE KIT ONLY £299.00 +VAT! 

To add interestto the s_ou~dsand make them more natural there is a chorus/ ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The 
overall effect of th1s IS s1mrlar to that of several acoustiC rnstruments playrng the same poece of musoc . The ensemble circuotry can be switched 1n with either strong or mild effects . 
As the system IS based on digital circuitry data can be eas1ly taken to and from a computer (for storing and playing back accompan1ment with or Without pitch or key change. cqmputer 
composrng etc., etc.) and an rnterface socket (25way D type) is provided for this purpose . . 
Although the DPX IS an advanced des1gn us1ng a very large amount of circuitry. much of it very sophisticated , the kit is mechanically extremely simple with excellent access to all the circuit 
boards whic_h interconnect with multiway connectors. just four of whoch are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet 

The k1t Includes f~lly fonrshedmetalwork._ solid teak cabrnet. professoonal qualitycomponents (all res1stors 2% metal oxode), nuts, bolts. etc .. even a 13A plug- you need buy abs~lutely 
~~ ~~~ parts before pluggrng 1n and mak1ng great ~us1c 1 When f1n1shed you w1ll possess an Instrument comparable rn performance and quality wrth ready-built units selling for over 

EXPORT A SPECIALITY! Our Export Department can readily despatch orders of any size to any country _in the world . Sorne of the countries to 
which we sent kits last year are shown in this advertisement. To ass 1st rn est1matrng postal costs our catalogue gives the 

weights o.f all packs and kits. This will be sent free on request. by airmail. together with our·· Export Postal Guide' ··which gives current postage pnces. There is no minimum order charge. Prices! 
same as for U.K. customers but no Value Added Tax charged. Postage charged at actual cost plus £1 documentation and handling. Please send payment with order by Bank Draft. P'1stal 
Order. International Money Order or cheque drawn on an account in the U.K. Alternatively for orders over £500 we will accept Irrevocable Letter of Credit payable at sight in London : 

Value Added Tax not included in prices 
UK Carriage FREE 
PRICE STABILITY. Order with confidence! Irrespective of any price 
changes we will honour all prices in this advertisement until April 3Dth, 
1 980. if this month· s advertisement is mentioned with your order 

Errors and VAT rate changes excluded 
U.K. ORDERS. Subject to 15% surcharge for VAT . No charge is made for 
carriage. Or current rate if changed 
SECURICOR DELIVERY: For this optional service (U .K. mainland only) 
add £2.50 (VAT inclusive) per kit 
SALES COUNTER: If you prefer to collect your kit from the factory, call at 
Sales Counter Open 9 a.m . to 12 & 1 p.m . to 4.30 p.rn Monday
Thursday : 

QUALITY: All components are brand new first grade full specification guaranteed devices. All resistors 
(except where stated as metal oxide) are low noose carbon folm types. All printed circuot boards are fibreglass 
drrlled roller tinned · 

NEW FACTORY ON SAME INDUSTRIAL ESTATE 
ADDRESS AND PHONE NUMBER UNCHANGED 

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW! 

POWERTRAN EL.ECTRONICS 
PORTWAY INDUSTRIAL ESTATE 
ANDOVER. HANTS SP1 0 3NN 

ANDOVER 
(STD 0264) _64455 
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Just arrived a VDU with a green screen! As yet no 
time to obtain full details but we'll make a start. Made 
by the famous Ventek Co. They have the following 
spec. 1 2· monitor, 241ines x 80 characters. upper and 
lower case with descenders, 85 plus keyboard, 
numeric keypad ASCII. RS232 serial interface. 
adjustable baud rate, full cursor control, edit function, 
character(s) flash function, etc, etc, latest technology 
used. mostly 74LS with plug in dynamic rams. 
supplied in 3 grades 

Grade I complete tested and working £275.00 +VAT 

Grade 2 complete less some keytops £250 .00 +VAT 

Grade3conditio:lasseenordescribed £175.00 +VAT 

Although grade 1 sold working no guarantee is offered. 
Carriage extra. New rams available 95p each. P.S. 
Anyone with circuits or manuals please contact us. 

HY GRAD I: SMOOTHING CAPS 
MULLARD- PLESSEY- MALLORY -- SPRAGUE 

1500mf lOOv 60p*l3300mf 4o'v 50p 
3300mf 63v 70p* 1 mf 600v MYLAR·28p 
10,000mf 15v£1t 22.000mf . 16v£1.10t 
100mf 250v45p 2100mf . 200v£2 .50t 
•ex equipment tested . . . tP.P. 40p 

SEMICONDUCTOR 
'GRAB BAGS' 

Amazing value mixed semiconductors, include 
transistors, digital, linear I. C.'s, triacs, diodes, bridge 
recs. etc. etc . All devices guaranteed brand new full 
spec. with manufacturers markings, fully guaranteed. 

50 + BAG £2.95 100 + BAGS £5.15 

to our massive bul_k purchas1ng programme 
whoch enables us to br ing you the best poss1ble 
bargains. we have thousands of I.C . 's Trans1stors. 
Relays. Cap's ., P.C.B 's, Sub-assemblies, Swotches, 
etc . etc_ surplus tu our requirements . Because we 
don•t have suffoc1ent stocks of any one otem to 
1nclude on our ads ., we are packong all these items 
1nto the "BARGAIN PARCEL OF A LIFE TIME" 
Thou~nds of components at giveaway pr~cesr 
Guaran.teed to be worth at_ least 3 umes what you 
pay plus we always 1nclude something from our ads 
for ..,nbeatable value" Sold by weight 

71b £ 5 .25 141b £ 7.95 
281b £13.75 561b £22.00 

PLEASE ADD P + P £1 .25 

Interface your MP.U etc, with the outllide world made 
by the famous "Astralux" Co. They consist of a 
miniature plnt1c module with mounting holes con
tainiflg e re«j relay for ieolation, choka and triac. 
12-20 volt8 D.C et 11 few milliamPII enable on/off 
control of A.C loeda up to 10 emPIII The 10 amp 
1111r11ion ahould be mounted one hNtllink. 100.'s of 
~including power control, lighting, etc, etc . 
Dimenaiona:4amp, 1r x1· xf·. 10amp. 1f" x 1fx 1". 

£1 .45 · 10 f2 .1 0 com with circuit 

I.C.'s and Transistors by 
well known manufacturers and fully 
guaranteed. No fall outs. Comprehensive 
data on I. C.'s 15p pertype. ' 
.2N4351 N channel MOS FET. 
2N4352 P channel MOS FET. 
60 p each £1 . 00 per pair. 
HIGH VOLTAGE NPN POWER 
SWITCHING transistors BVcbo 600v 
BVceo SOOv BVebo 15v 1 c 5 amps 
Pc 125 watts HFE 60 typ ft 2.5 mhz 
ideal inverters, etc. T03 £1 .60 each 
4 for£5.40. 
BF258 NPN 250v@ :200ma 45p each 
3 for£1.08. 
I.R. BSB01 2.5 amp 1 OOv bridge rec. 
P .C. mount long leads 35p each 4 for 
[1 .08. 
IN4998 4 amp 100v P.C. mount diodes 
long leads 14p each 10 for £1.10 
LM309K + 5v 1 .2 amp regulator (1 .1 0 
each 6 for £5 .35 . 
2N1671B unjunction450mw30v48p 
each 3 for £1.00. 

S.C.R.'s 
2N3001.30v 350 rna T018 22p each 6 for £1.00 
2N5061 60v BOOma T018 27p each 4 for £1.00 
2N4441 50v 8 amps 10220 45p each 10 for £4.00 
C106DI 400v 5.amps T0202 55p each 10 for £5.00 

TRIACS 
G. E. 12 amp 600v T0220AB 95p each 10 f01 £8.75 . 
E.C.C. 1.6 amp 400v T05 38p each 3 for £100 
A.E.I. 10 amp 400v ready mounted on 2f '2f 
heatsrnk £1.00 each 4 for £3.75 · 

LOW PROFILE I.C. SOCKETS 
14 OH.14peach8forf1.00 
16 D.I.L Gold Plated miL grade 22p each 6 lor £1 
22 O.I.L 27p each5 for£1.00 
24 O.Ll 35p each 3 tor £1.00 

. OTHER GOODIES . . 
AF279 low nmse P.N.P. germanium up to 780MHZ 
32p each 4 for £1.10 
2N5943 R.F. output 40 volts, I watt up to 
T.0.5 55p each 10 for £5.00 

2N4304.WN720 F.E.T. translstor37p each 3 tor£1 
LM380N/SL605114 OH. 2 watt AF amp BOp 
eachB for £6.00 
CA3028B OC. 120 MHZ differential/cascode amp 
£1 .00 each 3 for £2.50 
CA3011 20 MHZ wideband amp T099 case 65p 
each 2 for £1.00 
TMS3114 DUAL MOS 128 b1t stat1c shift reg. DC. 
2.5 MHZ £1.50 each 4 tor £4.25 

125 

Victoria, London 
Bridge or Holborn 

Viaduct to 
Thornton Heath. 

1 minute from 
Thornton Heath 

Station. 

Due to a fantastic bulk purchase, we are 
now able to offer this superb terminal at a 
price almost below the cost of manufac
ture!! Features include: . 12" screen, 55 
key TIY keyboard, full ASCII, RS232 
interface1 adjustable baud rate 75 to 9600, 
12 lines x 80 characters (upgradable to 
24 x 80), cursor control, lower case 
option, plus many other features. 

Brand new at only 

£250 CARR. 
. +VAT. 

FULL Technical Manual available IN4004 SD4 1 amp 400v diodes 7 p 
each 18 for£1.00. 
I.R. 12 amp BRIDGE RECS. 400 volt 
£1.25 each. 

~~:~: ~~r~0~oi~~~; switch. tr iac SCR relay dnver .. ll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!lllll!llll 
T05 can £1.10 each 7 tor £6 .50 

POWER DARLINGTON SCOOP! 
MJ1000 NPN 60v 90w.B amps T03 95p each 
2N6385 PNP 80v 100w 10 amps T03 £1.25 each 
MJ40JO NPN 60v 150w 16 amps T03 £2.25 each 

FSA2719 8 independent diodes IN4148, IN914 
type in 16 O.l.l. pack 38p each 3 for £1.00 
Fi'Ol725 4 NPN 50v 500ma trans1s1ors rn 14 
O.Ll. pack 70p each 2 for£1.00 

PLESSEY EDGE STACKABLE DECADE THUMBWHEEL SWITCHES. Gold 
plated contacts dimensions 2" x 2" xi · 85p each 8 for £5.35 
Miniature Continental Series 12VDC 4c/o plug in relays £1.30 each. 
AM PHENOL 50!1 BNC plug SOp. 5012 BNC plug right angled 60p 
C90 Audio Cassettes screw type construction 45p each 3 for£ 1 .00. 
Bulbs 24v 14 watt white frosted S. B.C. 8 for £1 .00 . 

Bulbs 1 2v 100 watt clear, base similar S. B. C. 45p each . 
S.B.C. Bulb Holders All steel cad. plated pa(lel mount easily fixed via nut and 
round hole, ideal disco displays, scoreboards, etc. 4 for £1 .1 0 
X tal filters S .E.1 OC1 121 t/8 miniature low insertion loss P.C. mount . 
C.F. 1 0.7mhz with B.W. of 7 .5khz 200011 imp in-out. Brand new@ £7.99. 
Heavy Duty Flat Insulated Earth Braid 1 00 ·200 amp .braided tinned copper 
in heavy clear PVC sheath 50p per metre. £6 for 15 IT'etres + PP £1 per 15 metres. 
BULGIN miniature 6 way male chassis mount socket and matching free plug 
60p each, 2 for£1.10. 
Red L.E. D.'s full spec . 0.2 · 14p each. 10 for £1 .25 . 
Red L. E.D.'s 0.125"' 1 Op each 10 for 80p ) 
Dynamic Stick Mics 600!1 with built in on / off switch complete with lead and 
min. jack plug £1.15 each . 10 for £10.00 
T05 HEATS INKS "Thermaloy·· black anodised press on aluminium finned 
type 18p·each. 8 for £1 .00 . 
HARDWARE PACK Don't be stuck for the right nut and bolt for the JOb. Pack 

contains B.A. Metric, Unified, Self Tap, 
etc. Nuts, Bolts, Screws, Washers. etc . 

in Brass Bronze and Steel. All steel items 
plated. Average contents 400-600 pieces. 
Sold by 

weight, 
21b 

POWER SUPPLY UNITS 
5 VOLT 2.5 AMP T.T.L. P.S.,U. 

Made forT T .L .· thos compact ex computer systems 
un 1~ features a 10 amp transformer with D .C 
outputs of 5 volts@ 2 .5 amps and 7.5 vo l ts@ 
5 amps . The 5 volt output 11 fully regulated and 
smoothed and has ele.ctron'c currer.t lin11t1ng. Ma.., 
be easily moded for 5 vo lt s @ 7.8 amps. bel reved 
workong bl'Jt untested, 240 v A .C. input 
Complete woth corcuot £a 25 . P.P. £1.60 

240v pri . sec. 2 1 30v @ 4 amps 2 , IBv @ 1 amp £1100+ p p. £160 
dimenslons4f' ,zr . 
PR 240v pri. sec. 15015@ 2 amps d1mens1ons 3' '2,\ . £4.95•p.p. 99p 
TM 240vr110v prr. sec. 15 0 15 BvA dimenSions 2f 'r· £1.95•p.p. lOp 
All voltages measured off load. 

EFFICJ~~Gc~ SMITHS 
RADIAL BLOWERS 

Are your hot parts swelterrngJ Then keep them coot 
~-.. ~~~-.. UIIiiiiiiiiiiiiilaiiiiiiiiiilll wlth our h1gh eff1coency rad 1aJ snail -type blowers. Made 

Dept. W.W., 64-66 Melfort Rd., Thornton Heat~, Smoths. desogned for continuous use 1n expens1ve 
Surrey. Telepihone: 01-689 7702 . electronic equipment very Powerful and quiet. gives 

ma_ss1ve a1r flow to Prolong component life and 
Unless otherwise stated all prices inclusive of VAT. Cash with order. Minimum reloab1loty . Eas1ly mounted • __ Jifl!tm~:.a 
order value £2 .00 . Prices and Postage quoted for UK only. Where post and 2f x 3". ldaallinears etc. · 
pack1ng not 1nd1cated please add 30p per order . Bona Fide account orders Please state 240v or 11 Ov 
minimum £1.0.00. Export and trade enquiries welcome. Orders despatched oper.etion. 50hz only. 
same day where possible. Access and Barclaycard Visa welcome. 

WW -127 FOR FURTHER DETAILS 
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VDU GLASS TELETYPE 20M A & RS232 £150 
VDU MODERN with SWIVEL DISPLAY £225 
TEKTRONIX SCOPE type 7403N with TB and two 7A18 Plug-ins 
(4 trace) £1.500 
TEKTRONIX STORAGE SCOPE type 51 03N with 5A 18 and 
581 ON plug-ins £900 
RANK COLOUR TV MONITOR £30 
CALCOMP DRUM PLOTTER £800 
SCOPEX SCOPES type 4D 10 DC-1OM HZ Double beam £195 ea 
FACIT MATRIX PRINTER Size 15 x 9 X 6" approx. 80 Char 
line. As new £175 ea 
TELEQUIPMENT SCOPE S54A DC-10MHZ Single beam. Solid 
State £240 ea 
ADVANCE SCOPE OS1000A DC-20MHZ DB. Solid State £275 
ADVANCE SCOPE OS250 DC-10MHZ DB. Solid State £225 
S.E. LABS EM 102. DC-1 5MHZ DB. Solid State £175 
SOLARTRON SCOPE CD1400 DC-15M HZ DB £140 ea 
POLARAD SPECTRUM ANALYSER UPM84 10MHZ-40GHZ 
One unit (Plug-ins not required for this coverage) £350 ea 
H.P. SAMPLING SCOPE type 1858 . £120 
MARCONI WAVE ANALYSER type TF2330 20HZ-50KHZ 

£275 ea 
H.P. AC CONVERTOR type 3461 A £175 
H.P. SCOPE 1208. Single Be01m . As New £190 
H;P. PULSE GENERATOR 214A £60 
RACAL 500MHZ AUTO FREQUENCY CONVERTOR 803R 

£60 
MARCONI TF1 0668 AM /FM Signal Generator £350 
G 8r E BRADLEY RF MILLIVOlTMETER type 112 £120 
ADVANCE AF SIGNAL GENERATOR J2 15HZ-50KHZ £30 
SOLARTRON DVM JM 776 £70 
COHU DC VOLTAGE STANDARD Model 3038 £350 
WEIR DVM type 500Mk 111 £30 
FLUKE AC-DC VOLTMETER 823A £60 
AIRMEC 314 ELECTRONIC VOLTMETER 300mV to 300V 

£50ea 
AIRMEC 314A ELECTRONIC VOLTMETER 300mV to 300V 

£90ea 
HEATHKIT V7AU \/ALVE VOLTMETER £25 
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R 8r S UHF TEST RECEIVER USVU BN 1 524 0 . 9~2 . 7GHZ £120 
ROCHAR UNIVERSAL COUNTER TIMER A1149 1HZ-
10MHZ £60 
R & S UHF STANDARD SIGNAL GENERATOR SDAF 
BN41023/2AM/FM 170MHZ-900MHZ £200 
SIEMENS THERMAL MILLIVOLTMETER 50 ohm 1-500mV/ 
0-12.4GHZ £120 
SOLARTRON SCOPE CD523S .2 Single Beam DC-10MHZ £25 
SEXTANT ATTACHMENT £60 ea 
R & S POLYSCOPE SWOB BN4244 £250 
TELEQUIPMENT SCOPE S51 B Single Beam £100 
H.P. RMS VOLTMETERS 3400A £150 ea 
WAYNE KERR AUTOBALANCE ADAPTOR AA221 £75 
TEKTRONIX SAMPLING SCOPE type 661 complete with plug
ins £350 
TEKTRONIX Scope type 581 DC to 80MHZ. Main Frame 

£200 ea 
TEKTRONIX Scope 585. DC-80MHZ. Dual TB. Main Frame 

£250 ea 
TEKTRONIX Scope 585A DC-85MHZ. Dual TB. Main Frame 

£300 ea 
TEKTRONIX Scope 547 DC-50MHZ. Dual TB. Main Frame £300 
TEKTRONIX Scope 5458 DC-30M HZ. Dual TB. Main Frame 

£200ea 
TEKTRONIX Scope 545A DC-301\11HZ. Dual TB. Main Frame 

£125 ea 
TEKTRONIX Scope 545 DC-30M HZ . Dual TB . Main Frame £100 
TEKTRONIX Scope 543 DC-30M HZ Single TB . Main Frame 

. . . . . . . . . . . . . . . . . . £100 
TEKTRONIX Scope 541A DC-30MHZ Single TB . Main Frame 

. . . . . . . . . . . . . . . . . £100 
TEKTRONIX 536 DC-1 OMHZ X-Y Oscilloscope. Main Frame 

. . . . . . . . . . . . . . . . . . £100 
TEKTRONIX Scope 533A DC-15MHZ Single TB with 100X 
Magnification. Main Frame £125 
TEKTRONIX Scope 555 DC-33MHZ. Completely independent 
deflection of beams. Price included TB units £250 ea 
TEKTRONIX Scope 551 DC-2 7MHZ will take two vertical plug-ins. 
Main Frame £150 ea 
TEKTRONIX Scope 517A Special High Speed-bul ky hence 

£100 ea MARCONI TF1066B AM/FM SIGNAL GENERATOR £300 HEATHKIT TV ALIGNMENT GEN HFW1 £30 Plug-ins available for above Oscilloscopes HEATHKIT AUDIO ANALYSER 1 M-48 £45 179-188 CA DC-24M HZ Dual Trace 50mV /em . . . . . . . . . . . £65 ea HEATHKIT HARMONIC DISTORTION METER 1 M-58U £40 189-193 D HIGH GAIN DC Differential 1mV /em DC-300KHZ . £20 ea HEATHKIT CAPACITANCE CHECKER 1T28 £25 194-196 E LOW LEVEL AC Differential 50microV /em 3db 20KHZ £75 ea AVO RF SIGNAL GENERATOR HF135 100KHZ-240M HZ 197-201 G WIDE BAND DC Differential 50mV /em DC-20M HZ £20 ea 
£120ea 202 K DC-30MHZ 50mV/cm . . . . . . . . . . £20 

WAYNE KERR AF SIGNAL GENERATOR S121 1OHZ-120KHZ 203-217 L HI GH GAIN SINGLE BEAM 5mV /em £20 ea £70 218-219 M 4 T RACE 20mV/cm DC-20MHZ £200ea 
WAYNE KERR COMPONENT BRIDGE B521-CT375 £75 ea 220-221 N SAMPLING UNIT . . . . . . . . . . . . . . . . . . . . £150ea WAYNE KERR UNIVERSAL BRIDGE B221-CT530 £120 222 R FOR MEASUREMENT of Transistor Parameters £100 TAYLOR RF SIGNAL GENERATOR 68A 1 OOKHZ-240MHZ 223-227 Z FOR ACCURATE voltage measurement £100 ea £120 ea 228-230 1 A4 4 TRACE 1 OmV I em DC-50M HZ £250 ea 
MARCONI AC MICROVOLTMETER TF1375 15microV to 15V 231 1S1 SAMPLING to 1 GHZ . . . . . . . . . . . . . . . . . . . . . £350 £30 232-239 81 THIS ADAPTOR is required on all 580 range main frames to 
MARCONI RF POWER METER TF 11 52 I 1 50 ohm £45 enable the user to fit lettered plug-in . . . . . . . . . . . . . £50 ea TAYLOR MODEL 128 TEST METER £20 ea 240-245 82 DUAL TRACE DC-80MHZ 1 OmV /em . . . . . . . . £100 ea 
SOLARTRON TRUE RMS VOLTMETER VM 1484 300mV- The following plug ins can be purchased separately L; D; G; M; N; Z; 
300V plus db Scale £120 1 A4; 1 S 1: 
TEKTRONIX 1 L30 SPECTRUM ANALYSER PLUG~IN The remaining plug-ins CAN ONLY BE PURCHASED WITH MAIN 
925MHZto10.5GHZ £425ea FRAMES. 
LABGEAR COLOUR MATCH CM6004PG £60 246 TEKTRONIX PULSE GENERATOR type 109 £75 AIRMEC OSCILLATOR Type 304 50KHZ-100MHZ £30 247 MID CENTURY WAVE GUIDE ASSEMBLY £50 MARCONI UNIVERSAL BRIDGE TF868 £60 ea 248 HATFIELD RF BRIDGE 300A/ 1 . . . . . . . . . . . . . . £50 ADVANCE LF OSCILLATOR SG65A SINE & SQUARE 10HZ- 249 H.P. DIGITAL RECORDER type 50508 £150 1OOKHZ £85 ea 250 SOLARTRON DVM type 18 6 7 . . . . . . . . . . . . . . . . . . £80 
PHILLIPS FM STEREO GENERATOR PM6456 £140 251 TELEQUIPMENT D53S Storage Oscilloscope with two JD Plug-
MARCONI AM SIGNAL GENERATOR TF801 B 1 OMHZ- Ins · · · · · · · · · · · · · · . . ...... . . . . . . . £225 470MHZ £75 252 R&S MICROWAVE POWER METER NRD BN3412-50. 0-
RADFORD LOW DISTORTION OSCILLATOR LDO Series 3 3200MHZ · · · · · · · . · . . . . . . . . . . . . . . . . . . . . £80 10HZ-100KHZ £175 253 R&SPOWERSIGNALSOURCESMLMBN4105 £160 
MARCONI AF OSCILLATOR TF21 02M 1 3HZ-30KHZ . £120 254 BRIDGE MEGGER Series 2 500 Volt . . . . . . . . . . . . . £50 ADVANCE SIGNAL GENERATOR J4A 10HZ-100KHZ £100 255 LABGEAR COLOURBURST GENERATOR CM6052/CB £90 WOELKE WOW 8r FLUTTER METER ME1 05 £175 ea 256 LABGEAR COLOUR BURST GENERATOR CM$037/DB £90 AVO PRECISION METER AC/DC £60 ea 257-261 SOLARTRON DVM type LM 420 . . . . . . . . . £40 ea ADVANCEACVOLTMETERVM77E1mV-300V £100 262 R&SSIGNALGENERATORSCRBN843-16 .. .... £120 COSSOR CDU 130 Scope. Small compact with batteries £240 263-270 RICOH small conpact TAPE READER. Japanese. New Boxed 240V TELEQUIPMENT SCOPE S51 A Single beam £85 ea 50HZ input Mystery interface . . . . . . . . . . . . . . . . . . £30 ea SOLARTRON CT436 Scope Double beam. DC-6MHZ £120 271-274 ROBAND TWIN POWER UNIT Metred 0-30V 1Amp £25 ea WAYNE KERR CAPACITANCE BRIDGE 541C £75 275 WAYNE KERR AF SIGNAL GENERATOR S12 110HZ-
WAYNE KERR COMPONENT BRIDGE 8121 £80 120KHZ . . . . . . . . £70 TELEQUIPMENT DM53ADouble Beam Scope £140 276 PHILIPS POWER UNIT 0-30V TWIN 2 Amps £25 MINIATURE SCOPE CT52 £45 277 R&S SIGNAL GENERATOR SMLR BN41001 100KHZ-30MHZ 
TV SWEEP GENERATOR TF1104/ 1 with display. Marconi £30 £120 RANK WOW ·& FLUTTER METER type 1740 £35 ea 278 WAYNE KERR UNIVERSAL BRIDGE B221 with low Impedance 
ADVANCE SIGNAL GENERATOR H 1 E 15HZ-50KHZ £70 Adaptor Q221 · · · · · · · . . . . . . . . . . . . . . . . . . . . . £150 ADVANCE UHF MILLIVOLTMETER VM 79 £60 ea 279-281 HEATHKIT SIGNAL GENERATOR RF1-U 1 OOKHZ-200MHZ 
BRANDENBURG EHT POWER SUPPLY 471 /R 500-2500V £25 ea 1mA £120 282 MARCONISIGNALGENERATORTF801D/1 LightGreyfront 
R&S SELEKTOMAT USWV BN 15221 I 2 30-400M HZ £150 £150 FACITTAPE READER 500/1 OOOcps £150 .ea 283 HEATHKIT TV ALIGNMENT GENERATOR 1¢•52 . . . £30 WAYNE KERR ADMITTANCE BRIDGE 8801 £50 284 PHILIPS ELECTRONIC MULTIMETER PM2401 £30 
LOCKHEED TAPE UNIT 18VDC input 4 channel Suitable audio or 285 ELLIOTT CURVE TRACER, requires GP Scope . . . . . £25 digital £120 286 AVO TRANSISTOR ANALYSER Mk2 with mains PU . . £30 
R 8r S WOBBULATOR SWH BN4242 50KHZ-12M HZ £120 287 MARCONI TF893 AUDIO POWER METER • . . • . . . . £25 WAYNE KERR UNIVERSAL BRIDGE B221 with low impedance 288 R&S MICROWAVE POWER METER NRD BN3412-50 0-adaptor Q221 £150 ea 3200MHZ . . . . . . . . . . . . . . . . £120 WAYNE KERR PULSE GENERATOR CT500 £25 289 3 EMI CAMERAS with Sync Units & Control units- no linking 
HEATHKIT SOLID STATE VOLTMETER 1 M-16 £30 cable- hence the lot . . . . · £50 130 . HEATHKIT FM STEREO GENERATOR ·1 G-·37 £45 290-291 PHILIPS POWER UNIT 0.35V 3 Amps metered . . . . £30 D~e to factors outside our control it has been decided to sell off the excess stock of Test Gear at Norwood Road. This additional -page carries the majority of such equipment. In our endeavour to sell th1s equipment we are prepared to accept the best offer rece1ved by the close of business on Saturday, March 15th provided that the offer received is relative to our original cost . ro place an order PLEASE PHON E. In the event of youoffenng the full pnce and the item being still ava1lable 1t will be booked to you and a reasonable time allowed for your monies etc to be received. If you offer below the listed pnce It may be possible to 1mmed1ately accept and again book the item to you. In the event of your offer bei too low, time mu$t elapse to allow us to obtain a more acceptable offer If your was the best rece1ved the 15th we would be inclined to to the il i · 

OLIVETTI PRINTER 8r. 
. KEYBOARD type Te 300 

w1th PUNCH & READER . Upper case ASCII with V241nterface 240 volt 
operation . · 

£125 each 

INFRA RED IMAGE 
CONVERTER type 9606 (CV 144) 

1 %" d1ameter. Requires single low current 3KV to 6KV supply 
Individually boxed. With data · 

£12.50 each P&P 75p 
Infra Red Lamps also advertised 

STEPPING MOTORS 
20D Steps ·- 20-oz/in . torque, 12/24 volt 

input 4-wire. 
£12 each. P&P £1 .50 

4K·RAM 
Signetics 22 pin with data type 2680 65p 
each. Four for £2. 

KEYBOARD PAD 
Size 3x2'hx2" high with 12 Alma Reed 
Switches. Blue keys marked in green o-g 
and a star· with one blank. . 
£4aach, P&P £1 , or 5 for £15 P&P £2 . 

BLUE THERMAL PAPER 
430ft. roll 8 'h" wide 

£2 par roll. P&P £1 .7 5. 

STEPPING MOTORS 
200 Steps . 20 oz/in. torque. 120 volt 

operation 3-wire. 1 

£4 each. P&P £1.50. 

4K STATIC RAM 
Type 9140. 
£4 each. 8 for £24. 

709 DIL14-PIN 
OPERATIONAL 
AMPLIFIERS 

at &peach 
1 00 off 25% discount . 

MINIATURE 
KEYBOARD 

Push contacts, marked 0-9 and A-F and 3 
optional function keys. £1 .75 each. P&P 
65p. 

SISTOR INVERTOR 
115V AC 1. 7 Amp Input. Switching is at 
20Khz. Output windings from Pot Core . Can 
be rewound to suit own purpose or unit can 
be broken for host of components. Circuits 
supplied. £1.25 each. P&P £2. 

TELETYPES 

WEATHER PLOTTER 
RECEIVER SET AN /GMH 5 

FACSIMILE SYSTEM 
Speed is switch selectable 7 rates 1 200 Bauds to 4800 Bauds Max 
Print width 18". Input signal digital 3KHZ nominal 2-wire 600.ohm 
Max Jitter less than 0 . 0~25'.' .. Uses 7400 range ICs on 2 boards . 200 

plus ICs per board . Th1s un1t IS as New and complete with Manuals . 

ONLY ONE UNIT AVAILABLE £350 

STEPPING MOTORS 
North American Phillips, 5 volt 3.3 Amp 
operation. 2 wire PPS 0.200 revs per min 
0.250 used. Tested £16 each. P&P £1 .50. 

POLARAD SPECTRUM 
ANALYSER 

5" Display. These are supplied with STU 2 
plug-in . 1 to 45 GHZ. 

£125 each 

STEPPING MOTORS 
6/12 position with additional where the 
rotor is coils. Device can be used as a tacho 
Diagram supplied. Will actually work on 5 
volts. 12/24 recommended . 
£1.50 each P&P 75p or 5 for £5 P&P 
£1.50. 

TELEQUIPMENT 
SERVICE SCOPE MINOR 
Mod~rn style- Small size 5x7x11 "approx. 
C1rcu1t d1agram supplied. 

£55 each 

STRATHEARN AUCTION 
BC337 8p 

_ BC327 8p 
BC251 Sp 
BC171A Sp 

·Timer 555 1Sp 

2N3704 
2N5447 
2N5449 
2N3053 

8p 
Sp 
Sp 

1Sp 

16 pin DIL Socket 10p. 14 pin SIL Socket 8p. 

Bl'T60 Sp 
TL082CP 1&p 
TIS92 10p 
TIS93 10p 

4013 

LED type TIL 209 Red with holder 1 Op each. 
SLOTTED OPT SWITCH supplied with data - normally over £2 OUR PRICE 75p each . 
ROCKER SWITCHES 2 pole c I o - 15p each. . 

30p 

Spnng Action TERMINALS- normally over 30p ea . OUR PRICE 1 &peach 
TOROIDAL TRANSFORMER 0-115V-230V Input; 13.5V-0-13 .5V rated .BVA output £170 each. P&P 75p. · 
;~~~min TRANSFORMER 0.120-240V Input. 12V-0-12V rated 4VA. Output 75p each . P&P 

ALL GOODS ARE GUARANTEED TO BE NEW AND FULL SPEC DEVICES . 100 off discount 
25%- other discounts by arrangements. · 

DIODES 
ASR; KSR; RO ' s with 20ma/RS232 loops. Prices from £80. Please 
enquire. 1 

All new full spec devices. IN3063; IN4148; IS44. 100 off £1.50-
1 000 off £1 0. 

GENERAL ELECTRIC TERMINET 
PRINTER 

with Twin Cassette RS232 Interface. IN VE~Y 
GOOD CONDITION. 

£1,200 

20 
A::~: Ex-Equipment. Good condition, 8 Amps 

Some 3 phase available . Please enquire . 

CRYSTALS 
1 9 . 2KHZ FLAT METAL CASE - SOp each. 

10 MHZ B7G SOp each. 

£25 ea. 
£35 ea. 

EX-NAVAL 4ft dia STEEL DISHES. NEW CRATED. t ft . deep at centre 
~~~:;;e~~~;~e~rd~S:~~ ;~~~i~;!e;~~r var ious aerial options. £22.50-: 

TRANSFORMERS- Standard Mains input 
Secondary outputs. 
6KV0-125A£15ea. 
3440V 0 .66A with matching 40H Choke £30 the pair . 
5KV 300MA £15. 18KV 30M A £80. 
t2KV30MA£ZO. 22.5KVttOMA£SOea 
31<V SOMA £8 ea. 60KV 0.0273£150. 
~Y~{~ f~~i~;;4M8~~;~~:~SFORMER 4 windings each winding 

425v 50HZ 2 Wire input. Output 8 5KV 2 . 55KVA . Could be run on 
240V at Y, rating £15 ... 
STEP DOWN ISOLATING TRANSFORMER . Input 220, 250V 50HZ. 
~~~~u~2~!, I.BI<VA. BRAND ~EW. These are very conservatively 

CAPACITORS 
2mld 5KV £4 •· 6. 5mld 1 OKV £4 ea. 
0.5 mfd 5KV £4 aa. Bmld 2.5KV £4 ea. 
CARRIAGE on these units will be charged at cost. 

INFRA RED QUARTZ LAMPS. 230V 620 Watts . Size 13%" X Vo" dia 
£1.50. 
BRIDGE RECTIFIER- 2 Amp SOp ee. 
PHOTO DIODE DETECTOR 4" fly leads, 25p ea. 
AM PHENOL. 1 7-way chassis mount edge connectors 0 .1 spacing 15p ea. 
I.E.C. Standard MAINS LEAD. Moulded (3 vertical flat pins centre offset) 
&Opea. 
FANS,115V t3Watts. Sizo314 X 3\4 x 1V>'' BRAND NEW. £4.50ea. 

• Secondhand £2.60 ... · 

MOTOROLA REGULATORS, type 78 t 2 1 2V 1 amp &&pea. 
Miniature MOTORS 12V with geared wheel (8 teeth 3 I 16" dia) . Size t \4 
X lie" dis. New, 30p •· 
MOTOR 12V DC with pulley and integral semiconductor Speed Control . 
{'jew,£1•. . 
LEDEX ROTARY SOLENOIDS. t 15V DC. No switch assembly. 1Sp ee. 
DIAMOND H CONTROLS ROTARY SWITCH. Single pole 10-wa\<. 
Printed Circuit Mount. New, 10p u. 
DELAY LINE. 50 nanose<:s. 3 connections. ground-in-out. Size 2 x 7 I 16 
X t6" New. 26pea. 
PULSE TRANSFORMER. Sub min. Size y, x 5/16 x \4" Set:ondaf)'l 
centre tapped. New. 20p •· 
MOTOR by Inland Motor Corp . DC High Torque Reversible . Usable torq_uo 
at 5V. Max voltage 24V £2-50 ea. P&P £2. 
SPEAKERS 2Vz'' . 50 ohm 0 .2W. New, 40p eech. 
RAPID DISCHARGE capacitors Bmfd 4kV £5 eiiCh. P&P £2. 
REMO TV TYPE MULTIPLIER. Two high voltage outputs and focus, £1 
each. 
DON'T TAKE CHANCES. Use the proper'EHT CABLE 10p per metra or 
£7.50per 100metre/drum. P&P £2. 
MOTOR by Eastern Air Devices Inc. t 25V reversible with toothed shalt (1 0 
teeth \4" dia). Size 2Vc x 2V." dia 75p ea. P&P £1. 
PHOTO.GRAPHIC LAMPS. Peari230V 500wat1. Screw cap 75pea- Box 
of 12 £5.50 P&P £1 .50. 
MYSTERY IC PACK. Some 40 pin- good mixture -all new devices. 25 
ICo for £1. P&P 50p. You find out what they are and we will buy tho 
information from you. . 
VACUUM PUMPS- TRAPS, ETC. Send for list . 
DECOUPLING CAPACITORS. 0 .05mfd 10V; O.Otmfd; 0 .1mld 50V; 
0 .047mld 250V. All values tOO lor £1. 
E.H.T. CAPACITOR 500pl BKV 20p each. . -
1G-WAY MULTI COLOUR RIBBON CABLE. New. 40p per metre. 10 
metr .. for £3. • 
GEC UHF 4-buuon tuner £1.50 each. 
CENTUAR 11 5v FANS. 4 y, X 4 X 1 Yl'' £4.&0 ea. 
EX-USED Equipment, tested SOp. · 
POTTER. BRUMFIELD TIMER RELAY, 115V AC. Heavy duty, 7 pole 
c/s w1th 2 second delay. ~harge A & C lor different timing SOp •ch. 
BIG INCH Motor t t OV AC 3 rpm 50 cycle. Very small 50p each. 
CONTACTORS . Heavy duty 24V DC 5 make £1 each. 
GEC UHF/VHF 6-button tuner. £2 each. 
DIGITAL 24-HOUR CLOCK with built-in alarm as used in Braun Digital 
clocks. Silent running. Large illuminated numerals . AC mains . Size 6Yz x 
2'A X 2'1c''. ONLY £3.76 .. ch. 
931A PHOTO MULTIPLIER in stainless steel container with window and 
built-in resistor network, £2 each. P&P £1. 
SLIDER CONTROL 500W. Log Single track . Complete with knob. Length 
3W', 25peach. 
RANCO ZIIOV 1BA THERMOSTATS with Control knobs calibrated 
50.200 degree C, £2.60 .. ch. ' 
SOLID STATE UHF TUNERS. 30acs £1 eech. 
BRAIIID REX blue wire wraps 30 metres lor £1 . P&P 25p. 

·c HIL-r .. IIA 

~~P~~Lf'! :1~~:~~,R~~~!~.t" d~a rubber) . Keep tho kids (or dog) 
TRANSFORMERS 
AUTO Z40V input 116V. 1 Amp output £1.25 each. P&P £1.25 . . 
~~~~~put Soc. 6V. t .68A. Size2'1:z x 2 x 2". Goodquality£1 .50ea. 

~~~~put . Soc. 12V 0.92 . Size 2V> x 2 x 2" . Good quality £1 .50ea. 

Z40VInput 12V 100MA. Si~e 60 X 40 X 42mm lloP each. 
Z40V!nput. Soc. 12-0.12V SOMA. Size 53 x 45 x 40mm. £1 ea. 
~~:~~~:,~~T~~~50MA . Size 1 11 /6 X 1.5 X 1 \4" . 2 f~r 50p. 

!~~~:,; 1N4003 3p. 

:~~:~: BCt 57, BC158, BC237. 8Ft 97. OA90. OA81 BC1488. BA 154, 

At25peach : 
TIP31. TIP41A. 2N5296.AF139,2TXJ41 . 

~61~~ ~=; =~1~1 ~O:b 80239 40p: _BD241 40p; MA343AT 40p; 
each. 234 Comp Parr 25W - BOp per pr. at &Op 

~~~a~~:BA635 8 to 20V in- 5V out 1 OOMA T05 Con. 50p each. Bf 

lV AMPLIFIER TBA 120 20p eac:h. 
lntagdted Circuita 
7453 5p 74121 10p 74S02 12p SNt5862 
745t 5p 74t22 1Zp 74154 70p MC4028 
7401 5p 74Coo 17p 74C02 18p 7417 
7402 1Zp 74H74 12p 74C04 18p 7441 
7476 ZOp 74H51 7p 74C74 18p 74C86 50p 
7495 35p 74S38 10p 75325 £1 74C161 Z4p 
~s~e~~:~!"~'s~~!!c~~ Line 6 pin Opto Coupler 30p .. ch. Gold plate 
EPROMS 2708 £&.50HCh. 
TELEPHONES 706 style black or grey £5.50 each. 746 style black or grey 
~~~~~~L~~~~r;:J!~ ~~~~r:~!05~c:~::p £1.50 per telephone . 

~a'!:.R~t!~!~dT~~i~~~~Z~~~!:!ed:l~ys~c;:::~';,"~able (reset) in plastic relay 
::~~~ATURE PC MOUNT SLIDE SWITCH .• Single pole 3-way 10p 

!~~!J.~it~od:::~~:~!h~ONVERTER. 8 bit will lit standard TTl 

~tERJ~igsi:~fcs~~~~:~:~.;-~~t~ ~~~ S::~=~-Pp~2p rt 50 Other ranges available. Please enquire . · · 
!!':..~MERS. Sub min 0 .25 to 1.25pf. 1 to 4 .5pf. 7 to 45pf. All at &p 

~~~~1';o;6'::~~~~~.0PR&~~~BM GOLFBALL TYPEWRITER 115 Volt 

:~g~~'::':~~y~:~·~o~a;~~s~os:::c~~DIBLE WARNING DEVICES 

LTD 
I\IORWOOD ROAD, READING TELEPHONE NO. READING 669656 

(2nd turnin . left past Reading Technical Coliege In K ' · s Road then first t - look on right for door with "S Wheel") 

www.americanradiohistory.com

www.americanradiohistory.com


there are 
transfor111ers 
and ••• , 

Drake · 
Transformers 

OEM - let brake Transformers advise 
you on a component specifiCation and 
design to solve that special problem. Pre
production prototypes and development 
undertaken as necessary. · 

Well known over a quarter century for 
personal service and high-quolity 
products, Drake specialise in the design 
and manufacture of transformers and 
other wound components for large and 
small qua~ntity production. 

Expertise and service put DRAKE 
TRANSFORMERS in a class of their own. 

DRAKE TRANSFORMERS LIMITED 
South Green Works Kennel Lane 

Billericay Essex CMll 2SP 
Telephone: Billericay (02774)51155 

Telex: 99426 (prefix Drake) 
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Relieve str,ln 

Heyoo Nylon Strain Relief 
Bushings andlor, Insulate and 
protect cable at entry Into 
chassis. 

Plug a hole 

Heyco NylOn Hole Plugs for 
closing(orfliUng)holes, neally, 
easily, atlawcoet. 

Vent a hole 

HeyooNytonsnap-ln 
perforated plugs. 

.Tie cables Clamp a cable (Dis) Connect a cable 

~ 
~ HeycoNylon~ 

aa!f·locldng cable ties · for 
mountable applications, too. 

Smooth cable holes 

0 
Heyoo Nylon Snap Bushings 
smooth raw edge holes and 
Insulate cables. 

Heyco Nylon C.ble Clamps 
am;hor and 11111ul_ate. 

Insulate cables 

Heyoo Nylon Open/Closed 
Bushings allow Bide entry, 
then close to Insulate. 

A.,sorb vibration 

Heyco Nylon Ul)lveraal 
Bushings cushion one or more 
cables. 

l..,_soiWSdes'a_.prolll ..... 
""-':"'"'-"'"~~ ... -•"''""~' u--•' 

HEYCO MANUFACTURING COMPANY LTD. 
Uddens Tracllng &tate, Nr. Wlmborne, Dolltt BH217NL. Tel. Femdown IS TO: 02021 87141 1/2/3 

Telegrama HEY COMAN Wlmborne Telex 4J 408 
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reprints 
If. you are interested in a pa-rt icu-lar article I. · 
special Feature or advert isement published in · 
this issue of , 

WIRELESS WORLD . 
· why not take advantage of our reprint service. 

Reprints can be secured at reasonable cost to 
your own specifications providing an attractive 
and va-luable addition to your promot ional 
material".· (Minimum order 250.) 

For further details contact : 
Brian Bannister, fPC Electrical-Electronic Press 
Ltd. Phone : 01 -261 8046 or simply complete 
and return the form below. 

--------------~~~ To Brian Bann ister, Reprints Department 
Dorset House, Stamford Street 
London SE 1 9LU 

I am interested in .. .. . . . copies of the article I 
advertisement headed . . . . . . . . . . featured in 

WIRELESS WORLD 
on page(s) .... in the issue dated . . . . .. .. . . 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 
Address 

... 

Tel. No. 
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49/53 Pancras Road London NW12QB Tel: 01-837 7781. . Telex 298694 

No.1 in Second User Minis & Peripherals 

MODULAR ONE SERIES VDUs · 
Lar9:e new stocks ol the fabulous HAZELTINE · 
MODULAR ONE SERI ES VDUs ' 

BASIC Model from £450.00 
EDITING Model from £69!i.OO 

TERMIPRINTER 7075 
Typewriter-quality Keyboard Send /Receive Impact Printer 
provid ing full upper and lower case character set. 
switch-selectable pri nt speeds of 10. 15 and 30cps, 
118-column print line with pin-feed p laten suitable fo r paper 
rolls or continuous stationery (paper w idth 12 .85") Standard 
V.24(RS232) interfa.ce £575.00. 

DEC PDP11 /04 :..._ 
SPECIAL PURCHASE 
PDP11/04-BD 9-slot 5'/•" Processor with 8kW MOS and 
DL 11 W interface £3,250. 

BALL MIRATEL MONITOR 
9" diagonal P4 phosphor tu be Ba ndw1dt h 12M Hz (- 3dB) 
Input voltage 220V 50 60Hz 24W Output voltage+ 1 5V DC 
(short circuit protected)+ 12kV -DC 12 6V rms ·Sepa rate 
horizonta l and vertica l sync Sup p lied complete w it h high and 
low voltage power suppl1es amplifier and attract ive moulded 
plastic hous1ng 1nclud1ng space for keyboard . Case 
di mens1ons - 20" x 19" x 10 '/, " (including keyboard space 
20 " x 7"). Full tech mcal ma n ual prov1ded £95 (total 
1nclud1ng ca rnage and VAT [ 1 23) 

DEC EQUIPMENT 
PDP11 /40 System 48KW Parity Core Processor 
complete with KT11 D Memory Management, DL 11 
Asynchronous Interface, RK 11 D Disc Controller 2 x 
RK05J Disc Drives, 2 x 6ft . Rack Cabinets, Fully 
DEC maintained in immaculate condition (or could be 
reconfigu red to suit) . . . .. . .... . . £9,750.00 
PDP11 /05 5%" Processor with 8KW core memory 

.. ... . . . .. . . .. . .. .. . . . . .. . £1,850.00 
RK05J Add-on disk drive .. . .. £1,850.00 
MM11DP 16K parity core (for PDP11 /04 and 
11 /34 series) . BRAND NEW SURPLUS- ONLY 

.. . . . . . . .. . . · .. . .. . .. .. . . . . . £995 .00 
PR 11 High Speed Paper Tape Reader & Control 

. .. .. . . . . .. .... . . .. .. .... . £1,450 .00 
KL8JA Asynchronous Interface . . . £2 7 5 . 00 

Large stocks of DEC modules and add-ons 

PRINTERS & TERMINALS 
CENTRONICS 101 Matrix Printer £750.00 
CENTRONICS 102 Matrix Printer £895 .00 
GE TERMINET 300 KSR Impact Printer £625 .00 
GT TERM I NET 1 200 RO Impact Printer £695 .00 
HAZELTINE H-1200 VDU ... .. .... £375 .00 
HAZELTINE H-2000VDU from £395.00 
SCOPE DATA Electrosensitive Printer £495.00 
TEKTRONIX 611 XY Storage Monitor £1 ,350.00 
TEKTRONIX 4010-1 Graphics Terminal £1,500.00 
TEKTRONIX 4601 Hard Copy Unit . £1,400.00 

'N.EW ASCII KEYBOARDS 
-NEW LOW PRICES 
KB756 56,stati~n ASCI I Key
bClard mounted on P.C.B. . . 
KB756MF As above, fitted with 
metal mounting f rame for extra 
rigidity . . ..... . . . . .. . . 
KB71 0 1 0-key numeric pad, 
supplied with connecting cable 

KB70 1 Plast ic enclosure for 

£45 .00 

£50 .00 

£8.00 

Mail 
Order 
Total 

£53 .48 

£59.23 

£9.78 

KB756 or KB756MF £12.50 £15.24 
KB702 Steel enclosu ~~ - f~~, 
KB756 or KB756MF . . . . . £25 .00 £30.48 
KB2376 Spare ROM Encoder . . £12 .50 £15 .24 
KB15P Edge connector for 
KB756 or KB756MF . . . . . £3.25 £4.31 
DC-512 DC convertor to allow 
operation at 5V only (plugs in to 
P.C.B.) . . . . . . . . . . . . . . . £7 .50 £9 .20 
KB771 71-station ASCII Key- ; 
board Includ i ng numeric/ 
cursor control cluster, mounted 
in steel enclosure . . . . . . . . £95 .00 £11 5.00 
DB25S Mating connector for 
KB771 . . . . . . . . . . . . . . . £4.25 £5.46 
PERK 56-station ASCII Key-
boar~ for PET. Complete with 
PET mterface, built-in power 
supply and steel enclosure . . £145.00 £172.50 

Discounts ava ilable for quantities 

MISCELLANEOUS 
AMPEX 1" x 3000' Video Tape £15.00 
CALCOMP 565 Drum Plotters .. . . . £1,250 .00 
CIPHER 1 OOX Magnetic Tape Drive . . .. £950.00 
DATA GENERAL NOVA 1210 4K CPU £795 .00 
DIGITRONICS P135 PaperTape Punches £95.00 
EMI 1511 Diagonal TV Monitors .. . . . £100.00 
SEALECTRO 11 x20 Patch Boards . . . . . £1 2 . 50 
SHUGART SA400 Mini Floppy Disc Drives£ 195.00 
SHUGART SA801 8" Floppy Disc Drives £395.00 
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49/53 Pancras Road London NW12QB · Tel: 01-837 7781. Telex 2~8694 
ONLY SMALL SELECTION OF OUR VAST STOCKS 
SHOWN HERE- SEND FOR LATEST CATALOGUE 
Electronic Brokers' un ique catalogue contai ns 62 pages plus update of second 
user Test Equipment and Mini Computers and P~r i pherals . Vast lists of Signal 
Sources, Osci lloscopes, DVMs, Counters, Recorders, DEC Computers, VDUs, 
Teletypes, etc. La rgest stocks- most cost effective. 

·; LATEST EDITION. SENT FREE IN UK 
Airmai l to overseas addresses £2.00 

TEKTR'ON;I.X 
~'ZS Sattel'¥ /Mains 
flQjtrTroa~ 1,01Vft1~ Oscilloscope. 
1 Only retluced £725.00 

HEWLETT PACKARD 
Spectrum Analyser Syst ern 
14 1T Display 
8552A IF Section 
8554l RF Section 

500KHz-1250M Hz 

TOTAL PRICE £5,2 50 

Unless otherwise stated all 
equipment offered in the 
Electronic Brokers 
advertisement is 
refurbished and in the case 
of Test Equipment also 
calib rated. Test equipment 
is guaranteed for 1 2 
months; computer 
peripherals for 3 months. 

Hours of Business: 
9 a.m.-5 p.m., Mon.-Fri. 
Closed lunch 1-2 p.m. 

· A copy of our trading 
conditions is ayailable ·on 
request . 

Add 15% 
VAT to ALL 
PRICES 

Carriage and 
Packing 
charge ex tra 
on all items 
unless 
otherwise 
stated. 
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SOLARTRON 
7:05-5 Musroprocess<l< Contr-olled ID M .M 
W;1hout processor opt•on 

FERROGRAPH 
Tape Recorder Test Set 
RTS2 . 2 Only 

WAYNE KERR 
Universal Bridge 6642. 
L.C .R. measurement . Accuracy 0 .1% £695.00 Superb value Only 

New Price £1200.00 approx. 

HEWLETT PACKARD 
~~~~z~~!111~~~~~nd delayed time base £925.00 
Battery model £100.00 extra 

RI DGES 
NERAL RADIO 

itance Bridge 1 60 7 A . . . £7 50 
608A LCR Bridge . Accuracy typically 

05% .. . ...... . . . ... £1450 

MARCONI INSTS. 
Univ. Bridge TF1313A (0. 1 %) £790 
In Situ Univ. Bridge TF2701 £395 
Univ. BridgeTF1313 . . .. . . £395 
WAYNE KERR 
Univ. Bridge B221 (0 . 1 %) . . . £275 
Low Impedance Adaptor Q221 £75 
Univ . Bridge B642 .... . .. £695 
A. C. Testamatic A60 . . . .. £1500 

LIBRATION EQU.IPMENT 
HEWLETT PACKAG E 
DC Viltage Source & AC / DC Diff . 

tmeter 741 B .. . . £975 
FLUKE 
83 3AB AC I DC Differential Voltmeter 

. . .. . .. . . . . . . . . . . . . . . . £975 
NIX 

Time Mark Generator 1 84 
Time Mark Generator 2901 
5nS Pulse Generator 21 01 
DIGITA L COUNTERS 
GOULD ADVA NCE 

£275 
£450 
£525 

5001\'1Hz Counter TC15+ 15P1 £495 
80MHz CounterTC17 or TC 17A £195 
FLUKE 
11 5MHz Multi-Function Counter 
191 OA-01 .. .. .. ... . ... £285 
520MHz Communications Counter 
1920A-06 .. . .. ..... . . . £490 
12 5 MHz Multi-Function Counter 
1925A ... ..... .. . . . . . £405 
124MHz Univ . Timer Counter . 
1953A-15-16 ..... . .. . .. £850 
51 5MHz Communications Counter 
1980A-01 . . . ... . ... .. . £295 
520MHz Multifunction Counter 
1912A .. .. . ... . ... . .. £480 
PHILI PS 
1 GHz Timer Counter PM 661 5 £7 95 
512MHz Freq. Counter PM6645 . . 

. . . . . . . . . . . . . . . . . £500 
52 0M Hz Automatic Freq . Counters 
PM6664 . . . . . . . . . . £305 
520MHz Counter PM6614 £450 
BOMHz 9 digit Un iv . Counter 
PM6611 / 02 .. ... . ..... £350 
50MHz Counter Timer. PM 6604 

£150 
SYSTRON DONNER 
LF Freq . Counter 6220 £1 60 

IGITAL VO LTMETERS 
M ULTIMETERS 

ANCE 
R.M .S. Voltmeter DRM6 £150 

KE 
V2 digit D.M .M . 8600A ... £285 
V2 digit D.M .M . 8600A-01 £335 
300A D.M .M . .. .. . . . ... £199 
800A D.M .M. 6V2 digit .. . £599 
V2 digit D.M .M . 8022A (NEW) £89 
1hdigitD .M.M.8020A .... £99 
EWLETT PACKA~D 

6V2 digit D.M .M . 34702A+34740A 
. ... . ....... . . .. . ' .. £295 

V2 digit D.M .M . 3490A £550 
ILIPS . 
igit D.M .M . PM2424 . . £300 
digit O.M .M . FIM2513A £95 
ranging O.M .M . P.M2514 £125 
rMging D.M .M . PM2527 £400 

.M .M , f>M251 H . . . . . . £120 

.M .M . PM2522A £200 

.M .M. ~M2o22 . . . .. .. . £175 

.M .M . PM2523 £235 

.V .M . PM2443 £350 

e 
uip 

nd·User 
ent 

WESTON 
3V2 digit D.M .M . 4449 . . £49 .50 
SCHLUMBERGER-SOLARTRON · 
5% digit Digital Mult imeter A243 . 

. .... ..... . ... . . .. .. £595 
4V2 digit D.M .M . 7050 .... £350 
D.M.M . (Microprocessor Cont rolled) 
7065 . . . . . . . . . £1150 
-with processor option £1 4 50 

OSCILLOSCOPES 
COSSOR 
35MHz Dual Trace CDU 150 £450 
75MHz Dual Trace 4100 £695 
HEWLETT PACKARD 
500KHz High Sensitivity 130C £345 
75MHz Dual Trace 17078 . . £925 
T.D .R. System 140A + 1415A 

... . .. . . . . . .. . . . . . . £1200 
T.D.R . System 140B + 1415A .. 

. . . .. ... .. .. . . . .... £1500 
75MHz Dual Trace 1707A £850 
PHILIPS 
1 5MHz Portable Dual Trace PM 32 11 

... .. .. ......... .. . . £450 
25MHz Portable Dual Trace PM3212 

. . . . . . . . . . . . . . . . . . . . £625 
25MHz Portable Dual Trace PM3214 

... . . ..... .... ...... £700 
· 120MHz Portable Dua l Trace 
PM3260 . . . £1095 
1OOM Hz Portable Dual Trace 
PM3262 . . . . . . . . £1300 
TEKTRONIX 
1OM Hz Dual Trace Battery Miniscope 
326 ..... . ...... £795 
24M Hz Dual Trace 545B + CA £299 
50MHz Dual Trace 54 7 + 1 A 1 £77 5 
25MHz Split Screen Storage Scope 
434 ... : . . . . . . . £ 1600 
Large stocks of Plug Ins for 500 series 
mainframes at new low prices. Details . 
on request . 
500MHz Scope 7904 c l w 7A19, 
7A26 , 7892 . . . . .. £5995 
35M Hz Scope T932 . . £550 
1 MHz Miniscope / D.M.M . 213 £950 
Vectorscope 526 £550 
TELEQUIPMENT 
1 OMHz Single Trace P7CRT S54AR 
(Mint) . . .. . .. .. . . .... . £17 5 

OSCILLOSCOPE PROBES 
ELECTRONIC BROKERS (NEW) 
X 1 Probe Kit EB90 £9 
X10 Probe Kit EB91 . . . . . . . £11 
X1X10 Probe Kit EB95 £15 

RECORDERS 
BRUSH 
Multipoint 8 Channel Chart Recorder 
816 . . . . . . . . . . . . £695 
PH"ILIPS 
Single Channel Chart Recorde r 
PM8110 £225 
RACAL 
Store 4FM Tape Recorder . £2600 
SHANDON SOUTHERN 
6 Channel Recorder 10-650 £725 
WATANABE 
6 Channel Chart Recofder MC64 1 

. . . ' ' £2 250 

SIGNAL SOURCES 
ADVANCE 
J2E OscillatOr (MINT) £90 
J4 Oscilla tor £140 

HEWLETT PACKARD 
Hewlett Packard 202H 54-21 6 MHz 
AM/FM . . . . . . . . . . £495 
203A Variable Phase Sine & Square 
Wave Generator 0 .005Hz-60hHz 

......... . .. . . .. .... £495 
6518 Oscillator 10Hz- 10MHz . 
0 . 1 mV-31 6V into 50 or 6000 Sine 
Wave only . Metered p / p ... £415 
6080 VHF Signal Genera t or 10-
420MHz 0 . 11-1 V-0 5V into 500 AM : 
0-95% . . . . . . . . . . . £420 
608E VHF Signal Generator, 10-
480MHz . . . . . . . . . . £450 
608F VHF Generator. 1 0 .45 5 M Hz 

. .... . .. . ........... £450 
612A UHF Signal Generator . 540-
1230MHz . .. . ..... . . . . £850 
4204A Decade Osc i llator. 1OHz-
1 MHz £750 

MARCONI INSTRUMENTS 
TF 144H I 4 AM Signa l Generator . 
1 OkHz-72MHz .......... £750 
TF 144H I 4S AM Signal Gene rator . 
Same spac . as 144H I 4 but her
metically sealed meters . . . . £550 
TF801 D / 1 AM Signal Generator . 
10kHz-470MHz . ..... . . . £400 
TF801 D/ 8S AM Signal Generator. 
Similar spec . to TF801 D I 1 .. £600 
TF801D / 5M1 AM Signal Generator . 
1 0-400MHz 0 . 1~-&V-1V into 500 . AM 
0 . 90% @ 1 1kHz Demodulator out
put , 75MHz Crystal £450 
TF995B I 2AM I FM Signal Generator. 
200kHz-220MHz .. . . ... . £675 
T F1101 R-C Osci l lator . 20Hz-
200kHz . Metered P/P £100 
TF 1370A R-C Oscillator .... £275 
TF2012 UHF Signal Generator. 400-
520MHz .... ... ... . .. £900 
TF2005R Two Tone AF Signal Source . 
2 identical oscillators; 20Hz-20kHz + 
10dBm 0 / P 0-111dB attenuator 

. . . .. . . .... .. . £299 
TF2101 MF Oscillator . 30Hz-550kHz 

. . . . . . . . . . . . . . £115 
TF2 1 02M I 1 AF Oscillator 3Hz-30kHz 

. . . . . . . ... . ... . . . £195 
TF1060 13 UHF Signal Generato r 
470-960MHz . . . £750 
TF21000scillator ... . ... . £150 

SINGER 
FM-1 0 Decade Switched FM Signal 
Generator . Up to 500MHz £1200 

PHILIPS 
PM5167 Funct ion Generator 1MHz-
1 OM Hz Sine, square ± pulse, ramp, 
triangle , single shot with variable 
phase . . . . . . . . .. £67 5 
PM5127 Fun ction Generator . Sine / 

· square / triangle / pulse signals £395 
PM5108 Function Generator . Sine , 
square / triangle / pulse signals. Offset . 

-TTL output . Stepped and continuous 
attenuat ion . Frequency range 1Hz-
1 MHz . . . . . . . . . . £250 
PM 5324 AM I FM Signal Generator 

. . . . . . . . . . . . . . . . £450 

1'ELONIC 
2003 Sweeper · Ma in Fr ame c I w 
3302 , 33 3 1, 3341 , 335 1, 3360and 
3 37 0 modules . Frsquency range 0-
300MHz .. , £1150 

Tli:XSCAN 
VS40 Sw eep d Metato r. t= requency 
ra nge 1 MHz-300MH z £:650 

SOUND LEVEL: METERS 
BRUEL & KJAER 
Sound Level Meter 2203 .. . £500 

GENERAL RADIO 
Portable Sound Level Meter, 1983 

. .. . . ... . . . .. ..... . . £190 
Portable Sound Level Meter, 1 981 

. · ... . .......... . .. . : £575 
1933 & 1 935 Portaple Sound Level 
Meter w ith data cassette recofder . . 

. . . . . . . £2600 

MISCELLANEOUS 
ADVANCE 
Power Supply PMA 50 
0- 1 5V 5A (selectable) · . . . . . . £4 5 
Power Supply PM 53 
0-1 5V 1 OA. (selectable) . . . . . £6 5 
OFS2B Off Air Frequency Standard 
1 MHz and 1OM Hz 0/P . ... £206 
BIOMATION 
16 Channel Logic Analyser 1650 

. . . . . . . . £4100 
BOONTON 
True R.M .S. Voltmeter 93A 
BRADLEY 
DC Vol~a~e Calibrator 1268 
BRUEL 8.. KJAER 
Electronic Voltmeter 2409 
BRUSH 
XY Plotter Model 500 
DATA LA BS 

£375 

£275 

£225 

£550 

Power Line Disturbance Monitor £300 
DYMAR 
R.l=. Power Meter 1561 : . . . £350 
GRETSCH 
Complex Ratio Bridge CR 1 B 
GENERAL RADIO 
Vibration Analyser 1 911 A 
HEWLETT PACKARD 

£600 

£2100 

Camera 195A • . . . . . . . . . £295 
Camera 1 98A ; . . . . . . . . . . . £200 
True R.M .S. V:oltmeter 3400A £505 
1 6 Channel Logic Analyser 1 600A 

Ac .Vo·lt·~~t~r· 4o6F · .. . 
Wave Analyser 31 OA 
LYONS 
Pulse Generator PG22 
MARCONI INSTRUMENTS 

£2050 
£195 
£950 

£225 

AF Transmission Test Set TF2332 . 
. . . . . . . . . . . . . . . . . . £425 

Quantization Distortion TesterTF2343 
..... . ............ . . £400 

Electronic Voltmeters TF2604 £250 
Q meter system TF1245 1 46 14 7 

..... . . .... .. .. . . £875 
Divider TF2422 ........ . . £7 5 
Sine Sq. Pulse & Bar Generator 
TF2905 . . . . £450 
AM I FM Mod . Meter TF2300A £550 
RF Millivoltmeter TF2603 .. £525 
Diff Voltmeter TF2606 ..... £200 
D.F.M . TF2331 . . £475 
A. F. Power Meter TF893A £185 
P.C.M. Regen . Tester TF2342 £37 5 
Ouartiz . Dist . Tester TF2343 £400 
LF . Attenuator TF2162 0 - 1 11dB
O 1 dB steps DC- 1 MHz 600 £135 
PHILIPS · 
Pulse Generator PM 57 1 5 , . . £57 5 
AC M ill ivoltmeter ~M2..454B £299 
Pattern Generator f:>M5601 t1 SO 
RHODE it SCHWARZ 
Stareocoder M SG 
SOLAR1RON 

. .. I' o I £1050 

Fre(luenc:y Respanse Analyser 1172 
..... . . . , . . . ... , £3SOO 
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1 140p Mlp 

7400 llp 74259 250p 4019 . 46p 
74278 2!IOp 4020 lOOp 

74500 lOp 
74279 110p 4021 tlOp 

7401 l:lf> 74283 l&Op 4022 tOOp 7402 12p 
74290 150p 4023 27p 7403 14p 
74293 150p 4024 50p 

7404 14p 
74298 • 200p 4025 20p 74504 90p 
74365 lOOp 4026 t30p 

7-405 lip 
74366 lOOp 4027 50p 

7406 32p 74367 lOOp 4028 84p 
7407 32p 

7436S lOOp 4029 tOOp 
7408 17p 

74390 200p 4030 55p 
7409 19p 

743o3 200p 4031 200p 7410 t5p 
74490 225p 4033 t&Op 

7411 Z4p 
74LSSERIES 4034 200p 

7412 zq, 
74LSOO 14p 4035 tlOp 

7413 30p 
7414 50p 74LS02 l&p 4036 Z95p 

74C14 90p 74LS03 lip 4037 t15p 

7418 27p 74LS04 l&p 4038 t210p 

7417 27p 74LS05 25p 4039 295p 

7420 17p 74LS08 22p 4040 tOOp 

7421 40p 74LS10 2IOp 4041 80p 

7422 22p 74LS11 40p 4042 80p 

7423 34p 74LS13 40p 4043 90p 

7425 30p 74LS14 77p 4044 90p 

7426 40p 74LS15 46p 4046 t10p 

7427 34p 74LS20 zq, 4047 tOOp 

7428 ... 74LS21 40p 4048 55p 

7430 t7p 74LS27 38p 4049 40p 

7432 lOp' 74LS30 zq, 4050 48p 

7433 40p 74LS32 27p 4051 80p 

7437 35p 74LS42 70p 4052 80p 
74LS47 90p 4053 80p 7438 36p. 
74LS51 Z4p 4054 t50p 7440 17p 

7441 70p 74LS55 30p 4055 t25p 

7442A lOp 74LS73 50p 4056 t35p 
74LS74 36p 4059 IIOOp 7443 tl:lf> 
74LS75 40p 4060 1t5p 7444 tt2p 
74LS76 46p 4063 t20p 7445 tOOp 
74LSB3 t10p 4066 55p 7446A 93p 
74LSB5 lOOp 4067 4SOp 7447A 50p 
74LS86 40p 4068 27p 7448 80p 
74LS90 40p 4069 20p 7450 17p 
74LS92 70p 4070 30p 7451 17p 
74LS93 lOp 4071 25p 7453 17p 
74LS96 110p 4072 26p 7454 17p 
74LS107 4!ip 4073 25p 7460 17p 

7470 38p 74LS109 80p 4075 25p 

7472 30p 74LS112 lOOp 4076 t07p 

7473 34p 74LS113 90p 4081 27p 

7474 30p 74LS114 4!ip 4082 25p 

7475 30p 74LS122 80p 4086 72p 

7476 35p 74LS123 , 70p 4089 t38p 
74LS124 tiiOp 4093 BOp 7480 50p 
74LS125 60p 4094 · ZSOp 7481 tOOp 

7482 84p 74LS126 60p 4095 95p 
74LS132 95p 409S 95p 7483A 90p 
74LS133 30p 4097 340p 7484 tOOp 

7485 ttOp 74LS136 56p 4098 t20p 

748S 34p 74LS138 75p 4099 200p 

7489 175p 74LS139 75p 40100 zzq, 
74LS145 120p 40101 t32p 7490A 30p 
74LS147 220p 40102 tiiOp 7491 80p 
74LS148 t75p 40103 tiiOp 7492A 46p 
74LS151 lOOp 40104 99p 7493A 30p 
74LS153 &Op, 40105 99p 7494 84p 
74LS154 200p 40106 90p 7495A 70p 
74LS155 90p 40107 lOp 7496 65p 
74LS156 90p 40108 470p 7497 t80p 
74LS157 lOp• 40109 tCIOP. 74100 t30p 40110 300P 74104 65p 74LS15S 90p 

74105 65p 74LS160 t30p 40114 250p 

74107 34p 74LS1S1 tOOp 4411 1100p 

74109 SSp 74LS1S2 t40p 4502 t20p 

74110 55p 74LS1S3 tOOp 4503 7'0p 

74111 7'0p 74LS1S4 120p .4507 56p 

74116 200p 74LS1S5 t60p 4508 2!IOp 

74118 t30p 74LS1S6 t80p 4510 99p 

74119 210p 74LS173 t10p 4511 t50p 

74120 ttOp 74LS174 t10p 4512 80p 

74121 28p 74LS175 ttOp 45 14 2&5p 

74122 48p 74LS181 320p 4515 300p 
74123 48p 74LS190 tOOp 4516 ttOp 

74125 55p 74LS191 lOOp 4518 tOOp 

7412S 80p 74LS192 lOOp 4520 tOOp 

7412S 75p 74LS193 100p 4521 250p 

74132 75p 74LS195 140p 4526 108p 

74135 50p 74LS19S 120p 4527 t50p 

7413S 75p 74LS197 120p 4528 lOOp 

74137 50p 74LS221 140p 4538 120p 

74141 50p 74LS240 175p 4543 180p 

74142 200p 74LS241 175p 4553 4SOp 

74145 90p 74LS242 170p 455S 72p 
74147 190p 7 4LS243 170p 4560 250p 

74148 150p 74LS244 195p 45S9 250p 
74150 lOOp 74LS245 250p 4572 40p 
74151A 70p 74LS247 140p 4583 90p 

74153 70p 74LS248 140p 4584 90p 

74154 lOOp 74LS249 t40p 4724 250p 

74155 90p 74LS251 140p 14411 1100p 
74156 90p 74LS253 140p 14412 1100p 
74157 7'0p 74LS257 t20p 14433 1100p 
74159 190p 74LS258 160p 14500 700p 
741SO lOOp 74LS259 160p 14599 290p 
741S1 lOOp 74LS2S6 lOOp C022100 360p 
741S2 lOOp 74LS273 19Sp CD22101 100p 

741S3 lOOp 74LS279 90p CD22102 100p 
741S4. 120p 74LS298 249p 
741S5 130p 74LS324 200p 

INTERFAC£ 
741SS 120p 74LS348 ZOOp 

ICa 
74167 200p 74LS3S5 lOOp 

DM8123 175p 
74170 240p 74LS367 100p 
74172 4SOp 74LS3S8 100p DSSS35 250p 

74173 120p 74LS373 180p DS883S 150p 
74LS374 195p MC1488 lOOp 74174 90p 
7 4LS3 78 200p MC14S9 lOOp 74175 85p 
74LS390 160p 25S10 350p 741 7S 90p 
74LS393 160p 75107 160p 74177 90p 
74LS445 140p 75150 175p 74178 160p 
.74LS6S8 lOOp 75154 175p 74180 93p 
74LS669 lOOp 75182 Z30p 74181 160p 
74LSS70 400p 75322 300p 74182 90p 75324 375p 74184A t50p 4000 SERIES • 75325 37Sp 74 185 150p 4000 15p 75361 300p 74 1SS 500p 4001 25p 75363 400p 74188 325p 4002 20p T5365 350p 74 190 90p 4006 95p 75451 72p . '74191 90p 4007 25p . 75491 / 2 96p 74 192 ' 90p 4008 SOp 8T26 250p 74193 !lOp 4009 40p 8T28 300p 74194 90p 4010 SOp 8T95 200p '74195 95p 4011 25p 8T97 200p 74196. 95p 4012 25p 81LS95 

74197 BOp 4C13 SOp 81LS96 
74198 150p 4014 84p 81LS97 74199 150p 4015 84p 81LS98 74200 £10 4C16 ' 9S0 1 74221 160p 4C17 

VAT RATE: Please add VAT at 
1 5% on total order value . 

Access and Barclaycard accepted 
Please send SAE for list 
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93 SERIES VEROBOARDS 0. 1 0.15 
BFR39 TIP30C 2N3553 9301 t&Op (copper clad) AC12S 25p 
8FR40 TIP31A 58p 2N3565 9302 175p 2.5X3.75" 48p 43p AC127/8 ZOp 
BFR41 TIP31C 82p ZN3584 9308 318p 2.5x5" S7p 51 AC176 25p 
8FR79 TIP32A 68p 2N3643/4 9310 275p 3.75X3.75" 57p - AC187 /8 25p 
BFR80 TIP32C 82p 2N3702/3 9311 276p 3.75X5" 64p 64p AF11S 50p 
BFRB1 TIP33A 90p 2N3704/5 

9312 t&Op 3.75X17" 22Zp 194p AD149 70p 
BFX29 TIP33C 114p 2N370617 9314 t65p. 4.75X17.9" 290p - AD1S112 45p 
8FX30 TIP34A tt5p 2N3708/9 931S 225p Pkt of 100 pins SOp AU107 200p 
BFX84/5 TIP34C 160p 2N3773 300p 

9321 225p Spot face cutter 86p BC107 /8 11p 
BFX86/7 TIP35A = 2N3819 25p TRIACS 

9322 t&Op Pin insertion tool 118p 8C109 t1p 
BFX88 TIP35C 2N3820 50p PLASTlC 

9334 380p Vero Wlrina Pen 8C1 17 20p 
BFW10 TIP36A 270p 2N3823 7'0p 3A400V 60p 

9368 200p + 2 wire spools 8Ci47 !8 9p 
BFY50 TIP3SC 340p 2N388S 90p 12p 3A 500V 65p 

9370 200p +combs 370p BC149 tOp 
BFY51/2 TIP41A 85p 2N3902 100p 20p 6A400V 70p 

9374 ZOOp , 7p BC157 /8 tOp 
BFY5S TIP41C 78p 2N3903/4 18p 9p SA 500V lip 

8C159 11p 
BFY90 TIP42A 70p 2N3905/6 20p 15p 8A400V 75p 

UNEAR I.Ca 
8C169C 12p 

BRY39 4!ip TIP42C 82p 2N4037 85p 15p 8A 500V 95p 
8C172 1Zp 

BSX19/20 20p TIP54 160p 2N4058/9 17f> 9p 12A400V 85p AY1-0212 IIOOp NE531 t50p 8C177/B 17p 
BU104 225p TIP120 120p 2N4C60 12p 9p 12A 500V 105p AYt-1313 888p NE555 22p BC179 tip 
BU105 t90p TIP122 130p 2N4061 I 2 tip 9p 16A400V 110p 

AY1-1320 320p NE556 10p 8C182/3 lOp 
BU108 250p TIP142 180p 2N4123/4. 27p 9p 16A 500V 130p AY1-5050 t40p NE5S1B 425p BC184 ttp 2N4125/6 27p 10p T28000 130p 

AY3·1270 840p NE562B 425p BC1S7 30p 
8U109 225p TIP147 1110p 

4p BU205 200p ' TIP2955 78p 2N440 1/3 27p AY5-1224A 240p NE565 130p BC212/3 ttp 2N4427 !lOp ' 7p BU208 200p TIP4055 70p AYS-1315 IIOOp NE5SS t55p BC214 t7p BU40S t4!ip TIS43 34p 2N4871 IIOp 4p 
AY5-1317A 775p NE5S7 t75p 8C237 15p 

E300 50p TIS93 30p 2N5087 27p 5p 
CA3019 80p NE571 425p 8C327 tip 

E308 50p Zf)<108 17f> 2N5089 27p 6p lliYRISTORS 
CA3046 70p RC4151 400p 8C337 t&p E310 50p ZTX300 13p 2N5172 27p 6p lA 50V 40p 
CA3048 225p SAD1024A 1250p 8C338 t&p MJ2501 225p ZTX500 15p 2N5179 90p iA 400\1 85p 
CA3080E 72p SFF9S364 £11 BC4£1 38p MJ2955 90p ZTX502 18p 2N5191 83p 3A 400V 90p 
CA308S 48p SN76003N 175p BC477 /8 30p MJ3001 225p ZTX504 30p 2N5194 90p. SA 600V t40p 
CA3089E 225p SN7601JN 140p 8C516/7 50p 12A400V 
CA3090AQ 375p SN76013ND 120p 8C547B t&p MJE340 50p 2N457A 2!iOp 2N5245 40p 160p 

MJE2955 tOOp 2N69S 35p 2N5296 55p 16A 100V 160p 
CA3130E 90p SN76023N 140p BC54BC 9p -

MJE3055 70p , 2N697 25p 2N5401 50p 1SA400V 180p 
CA3140E · 50p SN76023ND 120p 8C549C tip . MPF102 45p 2N69S 46p 2N5457 /8 40p 1SA 600V 220p CA3160E lOOp SN76477 200p BC5578 11p MPF103/4 40p 2N708A 20p 2N5459 40p BT106 110p 
CA3161E 140p SP8515 75(lp BC559C 111p 

MPF105/S 40p 2N918 4Sp 2N5460 IIOp C1060 45p 
CA3162E 4SOp TMS21 275p 8CY70 tip 

MPSS531 50p . 2N930 18p 2N5485 44p MCR101 38p CA3189E 400p TBA641B11 22Sp BCY71i2 22p 
MPS6534 50p 2N1 131/2 20p 2N5875 250p 2N3525 120p 

OAC1408-8 ZOOp TBA651 200p 80131/2 50p 2NS027 48p 2N4444 140p 
FX209 750p TBABOO 90p 80135/S &4p MPSA06 30p 2N1S13 25p RECTIFIERS 
ICL7106 850p TBA810 tOOp 60139 MPSA12 50p 2N171 1 25p 2N6041 180p 1A sov 19p 2N5060 34p 

58p 
MPSA13 &Op,, 2N2102 10p 2N6044 180p 1A 100V 20p 2N5064 40p ICL803S 340p TBA820 !lOp 80140 &Op 
MPSA20 50p 2N21SO 360p' 2N6107 85p 1A 400V 25p lF356P 95p TCA940 175p 80189 IIOp 
MPSA42 SOp 2N2219A 30p 2N6247 190p 1A 600V 30p tM10C 425p TOA1004 300p 80232 95p 
MPSA43 50p 2N2222A 30p 2NS254 130p 2A 50V 30p I.M301A 30p TDA1008 320p 80233 75p 
MPSA56 32p 2N2369A t&p 2NS290 2A 100V 35p I.M311 t20p TDA1010 225p 80235 85p 

I.M318 200p TDA1022 800p BD241 7'0p MPSA70 50p 2N24B4 30p 2NS292 2A 400V 45p LOUD-
I.M319 225p TOA1024 tZOp BD242 70!> . MPSU06 83p 2N264S 46p 2SC1172 3A 200V &Op SPEAKERS 
I.M324 !iOp TDA1034B 250p BDX53B lf>Ot· MPSU07 90p 2N2904/5 25p 3N12S 3A 600V np Size 
I.M339 75p TDA1170 250p BOY 56 200p MPSU45 90p 2N2906A 24p 3N140 4A 100V 95p 2V2" 64R 7C)p 
I.M348 !l5p TDA2002V 325p BF200 32p MPSUS5 78p 2N2907A 30p 3N141 4A 400V lOOp 2V·/' 8R 70p 
I.M377 175p TDA2020 320p BF2448 35p OC28 130p 2N292S 9p 3N201 SA 50V 80p 2" 8R 90p 
I.M380 75p TL071 50p 8F256B 70p OC35 130p 2N3053 30p 3N204 SA 100V lOOp 1112" SA 80p 
I.M381AN t&Op TL072 95p BF257 /8 32p TIP29A 40D 2N3054 40290 6A 400V 120p 
I.M709 36p TL074 150p ·TIP29C 55p 2N3055 40360 

tM710 50p TL081 45p 
UART LOW PROFILE DIL SOCKETS BY TEXAS I.M725 3&0p TL082 95p 

2102-2L t20p AY-3-1015? 500p 
I.M733 lOOp TLOB4 130p 

21078 600p AY-5-1013? 400p 8 pin tOp 18 pin 22p 24 pin 30p 
I.M741 tip TL170 50p 

2111 -2 225p IM6402 600p 14pin 11p 20 pin 25p 28 pin 38p 
LM747 70p UM170 200p 

2112-2 300p TMSS011NC 400p 1S pin 12p 22 pin 28p 40pin 48p 
tM748 35p UDN6118 J20p 

2114 525p I.M2917 250p UDNS184 320p 
21 14-2L 600p CHARACTER LM3900 7'0p ULN2003 lOOp 
4027 375p GENERATORS WI.RE WRAP. SOCKETS BY TEXAS 

tM3909 7'0p XR2206 350p 
4044 900p 3257ADC 9!10p 8 pin 30p 18pin 70p 24pin 90p 

LM3911 130p. XR2207 400p 
4116 600p MCMS576 £10 14 pin 40p 20pin 75p 28 pin 110p 

tM3914 250p XR2211 600p 
5101 510p R0-3-2513 U.C. 600p 1S pin 55p 22 pio 80p 4Cpin 140p 

LM4136 120p XR2216 675p 
6810 350p R0-3-2513 LC. 650p MC131DP 150p XR2240 400p 
74S201 325p SN74S262AN 1350p ANTEX SOLDERI·N·G 

MC1458 48p ZN414 90p 
82S1S 325p SWITCHES IRONS 

MC1495L 350p ZN419C POA Toggle C-15W 400p 
MC149S tOOp ZN424E t35p ROM/PROMs KEYBOARD SPST 60p CX-1 7W 41Sp 
MC3340P 120p ZN425E 400p 71301 700p ENCODER 

SPOT 65p CCN- 15W 415p 74S18S 225p AY-5-237S £9 MC3360P t20p ZN1034E 200p DPDT 70p X25 415p 
MK50398 750p 95H90 800p 74S287 350p 

DPDT (centre off) 85p SPARE BITS MM571SO 620p 11C90 1400p 74S387 350p ERS Push to make 15p CICX I CCN 46p 74S470 650p (prim 220/240\/) br~ak 25p X25 745471 650p SOp. 
VOLTAGE REGULATORS 6-0-S 100mA 88p Push latching SPCO 

74S571 650p 9-0-9 75mA 92p SPARE ELEMENTS Fixed Plastic T0-220 &Op 
1A +w - ve 82S137 750p 12-0-12 100mA 95p SLIDE DPDT 18p CiCX/X25 180p 

'.N 7805 80p 7905 7'0p 93427 400p 0-120 12500mA 280p ROCKER SPST Zip CCN 200p 

12V 7812 80p 7912 70p 9343S 650p 0-25V (5VA) 250p WAFER ADCOLA IRONS 

1'.N 7815 IIOp 7915 70p 93446 650p 9-0.91A 270p' 1P/12W 45p K1000 550p 
1BV 7818 &Op 7918 70p 93448 £9 12V 2A 350p' 3P/4W 4Sp , K2000 550p 
24V 7824 &Op 7924 70p CPUo 0-12-15 4P/3W 45p' 

1600 £t2 20-24-30 1A 340p" 2Pi6W 45p 
100mj\ T0-92 2650A £20 1t>-0-15 1A 265p' DIP Breadboard 

5V 78L05 30p 79L05 70p S502 £10 (Please add 50p p&p charge CRYSTALS 4 .15 X S. 15 300p 
12V 78L12 30p 79L12 70p 6800 900p to all marked • above our nor- 100KHz 300p (Suitable for 20 X 14 pin or 
1'.N 78L15 30p 79L15 70p 6802 t250p mal p&p charge). 1MHz 370p 16 X 16 pin OIL ICs) DIP 

S809 £25 1.008MHz 370p Breadboard as above with tracks 
SO BOA 550p RESISTORS Hi9/> 3.2768MHz 350p for 31 way connector 375p 
8085A £14 Stab 5% E12 3.579545MHz 200p V-Q Boards for ICs 115p 
1NS8060 £10 

Carbon F~m 4MHz 350p (No track cutting) 
zso £11 8.8S7237MHz 400p 
ZBOA £12.50 '!4W10R-1M ' 7p i 5pcs 10.7MHz 350p CONNECTOR PLUGS 

31 way Plug 110p EPROMS one value 18MHz 300p 
2N5777 · 45p ORP60 90p 1702A 600p 'hW 10R-10M 5p/3pcs 2S.690MHz 210p 31 way Socket 110p 
OCP71 130p ORPS1 90p 251S £29 one value 27 .145MHz 210p S-1 00 Busboard £12 
ORP12 90p TIL78 70p - 2708 800p 
OPTO-ISOLATORS 271S £29 Miniature Presets EDGEBOARD CONNECTORS 0.156" PITCH 
IL074 130p TILl 11 90p SUPPORT Hor!Vert 100R-1M 12p • 2< 10way 85p 2 x 22way 135p MCT26 lOOp TIL112 90p DEVICES Ca-ban Track Pots 2x 15way lOOp 2 x 25way t&Op. MCS2400 190p TIL116 90p 3245 400p 5K-1M Log or Lin 2x 18way 120p 
LEOS 6532 1100p S>ngle 30p 
0.125" 0 .2" S820 500p Single with Switch 60p COUNTERS 
TIL32 75p TIL220 Red 16p S821 500p Dual 72p 74C925 475p TTL 8o ECL 
nL209 Red 13p TIL222 Gr lip S850 600p SLIDER POTS 60mm Track 74C928 600p MC4024 325p 
TIL21 1 Gr 20p TIL228 Red 22p 8205 320p LIN 5K. 1 OK, 50K. 1 OOK MC4044 325p ICM721 6B £20 
TIL212Ye 25p MV5491 TS 120p 8212 22Sp 60p ICM7217A BSOp 10116 70p 
TIL21 6 Red 18p Oips 3p 8216 225p LOG 10K &Op ZN1040E 700p 102 31 350p 
DISPlAYS B224 400p 
3015F 200p NSB5881 570p 8228 525p 

* ER * DL704 140p TIL31 1 600p 8251 700p 

DL707 Red 140p TIL31 2 / 3 110p 8253 1200p 
I 555 £18/100 2708 £6.75 707 Gr 140p TIL321 / 2 130p 8255 550p 

DL747 Red 225p TIL330 140p 8257 1100p 741 £16/100 2716(+5V) £21 
747 Gr 225p 7750 160 ZOOp S259 1400p 

2114L- 3 £4.50 7805/12/15 £5/10 
FND357 120p DRIVERS Z80P10 650p 

2114L- 3 £32/8 7905/12/15 £6/10 FND500 120p 9638 200p ZBOAP10 775p 
FND507 1 9370 200p ZSOCTC 650p please add P&P and VAT. All offers valid until 31 I 3 I 80 and 
MAN3S40 UDNS1 18 320p MC14411 ttOOp 

subject to stocks. MAN4640 UDN6184 320p MC14412 1100p 

11READBOARDS PROTOBOARD (R) SOLDERLESS BREAD- 1 S KEY IZEYPAD £4.00 COMPUTER KITS 
EXP3503 .6" x 2.1" £3.15 BOARDS (Reed Switches) MEMORY MAPPED VDU INTER FACE KIT 
iUp to 3 x 14 p>n ICs) Socket Stnps / Bus Stn ps / B1nd ing Posts mounted UHF Modulators £3.75 £45.00 
EXP650 3.6" x 2.4" £3.60 on s1urdy base plate Reed Switches (12VA) £0.25 SERIAL l i P VDU INTERFACE KIT £56.00 
(Up to 1 x 40 pm IC) PBS 6 x 14 OIL ICs £9.20 LOGIC PROBE £18.00 ELF II MICROCOMPUTER KIT £79.95 
EXP300 S" X) . 1" £5.75 P8100 10x 14 OIL ICs £11.80 MULTIMETEAS ELF II WIRED AND TESTED £99.95 
(Uto 6 x 14 p•n !Cs) PB102 12x 14 OIL ICs £22.96 SUPERTESTER 680R £33.00 GIANT MONITOR BOARD KIT FOR ELF II £35.00 
EXP600 S" x 2.4" £6.30 P8103 24 x 14 OIL ICs £34.45 MICROTEST BOA £17.00 4K STATIC RAM BOARD FOR ELF II £69.44 
(Up to 1 x 40 pin DCs) P8104 32 x 14 OIL ICs £45.95 TMK500 £22.00 . ASCII KEYBOARD KIT £S0.58 

(The above boards are suitable for all OILICs .} Pocket mult imeter £4.75 (Please add 7 5p p&p to all above items) 
ICTESTCLIPS 

We carry a la;ge stock of 74 and 74LS TIL.s , CMOS. Linears, Memories. etc . and can normally offer 
ex-stock deliveries. We welcome inquiries lor volume quantit1es both from local and overseas buyers 

Please add 30p p&p & VAT. TECHNOMATIC LTD. 
Government , Colleges, etc. Orders accepted. 

CALLERS WELCOME 
Mon ·F" 9 .30-5 30 
Saturday 10.30-4 .30 

17 Burnley Road. London NW1 0 
(L mmutes Uo111s Hill tuoe statiOn) (ample street parking) 
Tel: 01-452 1500 Telex: 922800 
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- Appointments 
Advertisements accepted 
up to 12 noon Monday, 
February 25th for April 

issue. subject to space being 

DISPLAYED APPOINTMENTS VACANT: £10.00 per single col~ centimetre (min. 3cm) .. 
LINE advertisements (run on): £1.50 per line, minimum three lines. 
BOX ~UMBERS: 70p extra. (Repli~ should be addressed to the Box Number in the 
advertisement. c/o Wireless World, Dorset House, Stamford Street, London SE19LU.) 
.PHONE: Neil McDonnell on 01-261 8508 . 

·available. Classified Advertisement Rates are currently zero rated for the purpose of V.A. T. 

Electronic Engineers-
Whal you wanl, wllel'e you wanlf 
T JB Electrotechnical Personnel Services is a specialised appointments 
service for electrical and electronic engineers. We have clients throughout 
the UK who urgently need technical staff at ·all levels from Junior Technician 
to Senior Management. Vacancies exist in all branches of electronics and 
allied disciplines - right through from design to marketing - at salary 
levels from around £4000 to £8000 p.a. 
If you wish to make the most of your qualifications and experience and 
move another rung or two up the ladder we will be pleased to help you. 
All applications are treated in st~ict confidence and there is no danger of 
your present employer (or other companies you specify) being made aware 
of your application. 

T JB ELECTROTECHNICAL 
PERSONNEL SERVICES, 
12 Mount Ephraim, 
Tunbridge Wells, 
Kent. TN4 8AS. 

Tel: 0892 39388 

Please send me a TJB Appointments Registration form: 

Name .... ..... . 

Address .............. · ........................ . 

(9238) 

DATEK SYSTEMS LTD. Radio Communications 
Electronics Engineers and 

Software Designers 

A .leading company in the phototypesetting industry manufacturing 
mm1computer based VDU termmals, Incorporating the latest in M Sl and LS 1 
techniques in real time applications . 

Mid-SUssex-S.W. London Salaries up to £8,000 
To join our expanding R&D Laboratories covering a wide range of R.F. 
spectrum, from L.F. to V.H.F. Equipments include transmitters and 
receivers for marine- and land-based use, radio navaids and radio 
monitoring remote computer-controlled systems . 

Electronics Engineers should have experience in transmitter or receiver 
design, analogue or digital circuit design, microprocessor applications. 
Software Designers should be experienced Programmers with an 
interest in control, signal processing or navigational software . 

Attractive salaries are complemented by excellent prospects and 
generous benefits. 

Contact: David Bird. Redifoi1 Telecommunications Limited. 
Broomhill Road. Wandsworth, London. S.W .18. Phone: 01-874 
7281 (reverse charges). · 

(9938) 

We require · 

SENIOR TEST ENGINEERS 
Salary £5.500 + 
Qualified to at least HNC with considerable experience in digital electronics 
including some knowledge of machine language software. 

A background of word processing or printing industries would be benefic ial. 

The position involves occasional overseas travel . 

JUNIOR TEST ENGINEERS 
Salary £3500 + 

This position requires a young engineer with H N D, H N Cor C and G Full Tech 
in 'Eiectronics. 

Some experience of TTL logic or microprocesso r s would be an advantage , 
but a real interest in electronics is more valuable . 

The company provides 4 we.eks holiday and pension scheme. 

Write or phone for application form to: Miss Bux. Datek Systems Ltd., 
849 Harrow Road, Wembley, M !ddx. Tel. 01-904 0061. 

. (168) 

www.americanradiohistory.com

www.americanradiohistory.com
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Our channels are open 
for communication 

The sophisticated communications systems and ancillary services produced by 
IAL help people all over the world to stay in touch. However, on this occasion, 
we would like you to do the communicating: 

An increasing number of projects, embracing everything from mobile radio 
centres to all types of telephone telegraph and data switching centres, means we 
need additional specialist personnel. It is in your interest to get in touch. 

Installation/Commissioning 
Engineer . . £5200-£6800 
You will lead a small team responsible for install ing all types of communication 
systems and allied equipment. As well as being appropriately qualified, you 
will have about seven years' experience of radio link installation, testing and 
commissioning, three of which should have been spent at supervisory level and 
some overseas. The job will necessitate travelling abroad for limited periods at 
short notice, often to remote areas. Quote ref K/025. 

Maintenance Technician 
Electronic Services Unit £4200-£5800 
You will be involved in thE;! installation, commissioning and maintenance of a wide 
range of electronic, digital and radio equipment. Maintenance is to component 
level, including DIUIC packages, transistorised equipment and some valve 
circuits. Experience is needed in some of the following fields: facsimile, computer 
peripherals, VHF radio, the control/operation of systems over private wires and 
data transmission. You should be qualified to ONC Electronics or equivalent, 
capable of working unsupervised and under pressure and prepared to be on 
out-of-hours standby. Quote ref K/026. 

Salaries for both positions are negotiable and are at present under review; there . 
are also a wide range of attractive company benefits. For more information, 
please contact the Senior Recruitment Officer, IAL, Aeradio House, Hayes Road, 
Southall, Middlesex. Tel: 01-574 5134. (142) 

Aviation and Communications & 
Systems and ~ervices-worldwide ~ 
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ELECTRONICS 
TECHNICIAN 

University College, London 

TECHNICIAN Grade 5 reauired in 
co'hnection with the setting-up 
and day-to-day running of -first 
degree laboratory courses in 
Speech Science. 

Work involves helping students, 
staff and patients; technically it is 
primarily electronic but some 
Mechanical Workshop ex
perience an advantage . Applica
tions in acoustic measurements; 
microprocessors; TV displays; 
video and audio recording. New 
Laboratory in the Department of 
Phonetics and Linguistics which 
has an establishe·d technical 
group with good existing facil
ities. Salary in range £4,77 6-
£5.448 (further increase 1/4/ 
80), inclusive of London Weigh
ting). Application form from Per
sonnel Officer (Technical Staff 
BB 1 ), University College, Lon
don, ·Gower Street, London 
WC1 E 6BT. 

UNIVERSITY OF GLASGOW 
DEPARTMENT OF 

PSYCHOLOGY 

LABORATORY 
TECHNICIAN 
SUPERVISOR 

GRADE 8 technician required with super
visory responsibility for the operation of 
teaching laboratory facilities in a laboratory 
dealing with introductory and advanced 
level courses in Psychology. Construction of 
innovative devices and electronic equip
ment. Supervision and training of other 
technical staff and liaison with other 
laboratory staff. Experience in electronic I 
telecommunications desirable. Relevant 
H.N .C. or equivalent with minimum of 9 
years' 'experience required. Salary range 
£4584-£54 7 5 (rising to £4884-£5832 on 
1st April). 

Applications, giving full details of age, 
experience and qualifications should be 
addressed to the Personnel Officer, Univer
sity of Glasgow, Glasgow, G 12 8QQ. Ref. 
No. 4574WA (125) 

~DE&SCHWARZ 
Independent concern represented in 80 cou nt ries 

WEST YORKSHIRE METROPOLITAN COUNTY 
COUNCIL 

SENIOR TEST AND CALIBRATION 
ENGINEERS 

With a background in RF and microwaves. experienced in analogue. digital 
techniques . logic and microprocessor cont rolled ATE . 

also vacancies exist for 

TEST & CALIBRltTION ENGINEERS 
w1t h knowledge of one or mo re of the above techn 1ques 

We offer an exceptional salary* Performance related bonus scheme * Training 
a broad *Prospects of promotion * A wide variety of work * A happy atmosphere 
*Non-contributory pension scheme* Subsidised restaurant 

Please wme or phone to . 
Mr. Z Eres (Technical Manager) extension 43 . 

Electronic Instru ments & Communications Equipment 

Roebuck Rbad 
aVeley Chessington 

e ect r. 1• C LTO . Surrey Kl9 1 LP · 
01-397 87'11 

RADIO E·NGINEER 
Post Ref: ES 38004 

' ; Salary £5,220-£5,547 
' . 

Radio Engineer to plan and supervise changes to its networkpf 320 
vehicle-mounted radios,' 5 VHF transmitters , 14 UHF Links and 
numerous Land Lines; to let contracts for radio-telecommunications 
installations and repairs; to organise a false reporting service and 
steadily improve the benefit/cost ratio of the mobile-radio system . 

An HNC Certificate or . ~quivalept is desirable but .experience of 
mobile-radio system design, Post Office Line techniques and Home 
Office R~gulations are most important. The knack of maintaining good 
personal relationsl)ips is essential and a knowledge of PYE Radio-
telecommunication~ would be an advantage .. · 

. . 
A. H. Evans (Wakefield 671 11 Ext : 3536) will Mswer qutlries . 

Applicatioi'l ft>trt'\5 frt>m ~oom 238, Oirectorate of Planning , tn• 
gineering ~nd lransportation, C6~,mty Hall, Waketield tO be returned 
by 7th Match, 1980. 

(\60) 
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HNC Level Engineers-
(Electrical or Electronic) 

Train for the future as a 
Broadcast Transmission Engineer 

Through our network of over 500 transmission stations the 
IBA is. r~sponsible for the .transmission ?fall Independent 
!eleVIs~on and Local Ra~o services. \!v)th a steadily 
1ncreasmg D:~ber of stations, the preparations for the 
fourth teleVIsion channel and more local radio stations 
now underway we are taking on increased responsibilities. 
We take weat pride in_ the fact that our system is one of the best in the world 
and great unportance IS placed on maintaining the efficiency of the service 
To do this we have teams of highly trained and experienced engineers all · 
over the country. 
Internal promotions and continued expansion have created a number of 
opportunities for H.N.C. or H.T.C. or equivalent level engineers (male or 
female) to train ~or a c_hallenging futu~e. Our carefully devised training 
p~ogramme. which. Will comm~nce this summer, can lead to a recognised 
Diploma and_ comb~n~s t~eorehcal study and practical training. This 
comprehensive trammg IS a step beyond traditional learning and gives a 
grounding in broa~cast engineerin~ that is second to none. Naturally, course 
f~es, ac?omm~dahon ~d meals Will be paid during the course. A full driving 
licence IS reqwred, but If you do not already have one, we will assist you by 
arranging and paying for instruction. 
On the satisfactory completion of the training programme, your salary will be 
£5,880 p~r annum and then rise annually to £7,280 per annum, with further 
progres~IOn to £8,202 per annum. (During the training period you will receive 
a sal~y of up to ~4, ~00 per annum, depencling upon experience.) 
At ,higher lev~ls It Will be up to you to demonstrate your ability as promotions 
ar,e based ~n mternal competition - all of our Regional engineering managers 
started thmr careers at transmitting stations. 
Employment ben~fits include Free Life Assurance and PersoRaJ Accident 
Schemes_. a. Contnbutory Pension Scheme, generous relocation expenses 
and subsidised mortgage facilities. 
Please write or tel_ep~one Mike Wright fo~ a fully illustrated information 
package _and apphcahon form. at IBA. Crawley Court. Winchester, 
Hampshire S0212QA Telephone: Winchester 822574. 

INDEPENDENT 
BROADCASTING 
AUTHORITY 

·-
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flectronics 
Technician 

Space Research Projects 
An Electronics Technician is required by the Rutherford and 

Appleton Laboratories to work onthe instrumentation of rocket-born 
scientific experiments making measurements of the upper atmosp~ere 
(60 to 150 km). Duties will include the development an.d construction of 
digital and analogue circuits and the assembly of experiments; the 
integration of experiments with rocket and t~lemetry systems;. the 
calibration and environmental testing of eqUipment; the carrymg out of 

. pre-launch assembly and final check-out of th~ exp~riments o~ th~ 
. launch sites. The work will involve collaboratiOn w1th the Umversity 

~ College of Wales, Aberystwyth, and with overseas groups and the 
successful candidate will be expected to travel occasiOnally to rocket 
ranges in the UK and abroad for periods of a few weeks. . 

·- . The vacancy is as Professional and Technology Officer Grade III 
level. Applicants should have at least ONC ~r a T~c;sqoTEC . 
Certificate with a minimum of 4 years experience mcludmg the design, 
construction and operation of analogue and digital circuits. 

The Salary scale is under review but currently stands at ~5309-
£5876 inclusive of Outer London Weighting Allowance. There Is a non
contributory pension scheme. The post will be located at Dit.ton Park, 
Slough until mid 1981 when it is anticipated that the wor~ w1ll be 
transferred to the Laboratories' site at Chilton, Oxfordshtre. 

Please request an applicati-on .form, quoting reference VN50.17 
.from: 
Mrs Jane Williams, Rutherfor d and Appleton 
Laboratories, Chilton, Didcot, OXON oxn OQX. SRC 
Tel: Abingdon (0235) 21900- Extension 510. 

Rutherford and Appleton Laboratories 

WIRELESS WORLD , MARCH 1980 

UNIVERSITY OF DUNDEE 

DEPARTMENT OF CIVIL 
ENGINEER ING 

There is a vacancy for an 

ELECTRONICS 
WORKSHOP 
TECHN ICIAN 

to work in the above Department . The 
duties of the post will include the · 
construction and modification of 
equipment for the Department's 
teaching and research work . Servicing 
and repair of a wide range of equip
ment is also a requirement . 

Applicants for the post should have . 
an appropriate ONC or equivalent 
qualification and not less than seven 
year's relevant experience in en
gineering. 

Salary scale £3996 to £4668, Grade 
5 (to be reviewed in April 1 g80) with 
point of entry dependent on qualifica
tions and experience. Grant towards 
removal assistance to Dundee. 

Application forms and further particu
lars may be obtained from the Esta
blishments Office, The University, 
Dundee DD1 4HN and should be 
returned by 5th March, 1980. Please 
quote Ref : EST/106/80WW. (171) 

APPOINTMENTS 
IN 

ELECTRONICS 
£5-£10,000 
Take your pick of the 
permanent posts irr 

MISSILES · MEDICAL 
COMPUTERS 

RADAR COMMS 
MICROPROCESSOR 

HARDWARE - SOFTWARE 

Flll free expe1t Jdvic t' .md 
unmed1c1te ,Ktlon 011 sa lary and 
c.1reer improvement. 'phone or 
write to, Mike GernatBSc. 

'frz£!!!J£~~rK 
11 Westbourne Grove 

London W2. 01-229 9239 

Royal Military College of Science, Shrivenham 

Lecturers/Senior Lecturers 
Electronic Engineering 

The College is a residential establishment, running first 
degree and postgraduate CNAA courses, Army Staff 
courses and specialist courses, for both civilian and military 
students . It has an academic staff of over 1 00, whose 
duties are similar to those of Un iversity Lecturers. There are 
comprehensive laboratory , computing , workshop and 
library facilities, and staff are given every opportunity to 
become involved in research and development work, and 
read for higher degrees . 

The Electronics Branch is responsible for instruction in 
the principles of electronic devices , the fundamentals of 
signal transmiss ion and processing, and in the applications 
of these topics to telecommunications, radar, telemetry and 
radio guidance. The Lecturer(s) appointed will be expected 
to take an interest in one of the topics listed above, but the 

· posts will be mainly concerned with dig ital electronics and 
signal processing . For further information contact Professor 
Hill, Shriven ham 782 551, ext . 290 . 

Candidates must have a first or second class honou rs 
degree or equivalent in electrical enginJering or applied 

physics (with electronics). Experience in the field of 
electronics or communications is desirable and preference 
will be given to candidates with experience in the design 
and application of modern digital electronic systems, 
including microprocessors . 
Appointment will be as Senior Lecturer (£6330-£8705) or 
Lecturer (£421 0-£5485) according to age and experience . 
At least 4 years' post graduate experience is necessary for 
appointment as Senior Lecturer. Starting salary may be 
above the minimum at each level. Non-contributory pen
sion scheme and promotion prospects to a salary of 
£11 ,000 and above. Accommodation may be available for 
single staff and housing for married persons. 

For further details and an application form (to be 
returned by 14 March 1980) write to C~vil Service Com
mission, Alencon Link Basingstoke, Hants. RG 21 1 JB, or 
tel~phone Basingstoke (0256) 68551 (answering service 
operates outside office hours) . Please quote reference : 
S(C)908 . 

(162) 

WIRElESS WORlD. MARCH 1980 •• , r!, c r r.' ' n; ;usn,, 
In Electronics, there's Good and DL7RA Good. 
UEL have established a 
formidable international 
reputation for the innovation 
and manufacture of advanced 
techn?lqgica! equipment. By 
applymg thetr engineering 
ability in a highly 
sop~isticated and creative 
way, UEL have been award.ed , 
numerous long term contracts 
for which they require a 
diversity of talented 
personnel. Because of the 
high standards employed in . 
these projects, we are 
therefore looking for the 
following experienced 
people. 

Electronic Development Engineers 
£5000-£6500 

At UEL you will work in a small 
group environment and can look 
forward ~o a.stimulating and 
demandmg Job with good career 

You should be a graduate or equivalent, with a minimum 
of 2 years development experience in an electronic · 
laboratory. prospects. There are many . 

benefits- sports and social club 
contributory pe~sion scheme, 2Z 
days annual hohday, subsidised 
canteen-and a weekly attendance 
bonus. 

A ~ow_ledge of Rad.i? Frequency and Analogue Circuit 
Des1g? 1s n~c~ssary (ideally on MOD project work) . 
Workmg w1thm a close kmt team, you will report to a 
Project Engineer and be assisted by laboratory 
technicians. 
* A specific vacancy also exists for a Test Equipment 
Design Engineer *. : ·. . If you feel you are one of the few 

who can help by injecting a 
rather rare combination of skills 
expertise and enthusiasm, we ' 
would be pleased if you'd 
contact us. 

Quality Engineers 
£4500-£6000 
You should ideally be an experienced Quality Engineer, 
but suitable Inspectors or Test Engineers would be 
considered. Holding at least an ONC, you should have a 
good command of English combined with some 
mathematical ability. Responsibilities include 
development of q~:~ality procedures for new product 
ranges and the mamtenance and development of existing 
product quality. 

To find out more, please ring 
Gavin Rendall on 01-578 0081. 

Ultra Electronic 
Commun ir.ations Ltd .. 
419 Bridport Road . 
Greenford Trading t:state , 
Greenford . Middlesex. 

Elect ron ic Communications Ltd 

SALES ENG INEER 
Public Address Systems 

_EXCELLENT PROSPECTS-A Public Address 
Sales Engineer with wide experience is -re
quired to head up the Vortexion Division of 
this Company. 

The applicant must be experienced in this 
field, prepared to handle sales enquiries 
through to the wiring and installation stage, 
also to develop and expand the sales of 
Vortexion amplifier equipment to existing 
Agents/Distributors in the UK. In this posi
tion he I she will be responsible to the Sales 
Manager. 

The successful applicant will be self
mo~i~ated, with a professional approach and 
a will_1ngness to travel, initially in the UK and 
later 1n export markets . 

_An excel_lent career is assured, together 
w1th negot1able salary 1 commission, com
pany car, incurred expenses, BUPA Plan, 
and a good working environment in the 
subur_bs of London. Age is not important, 
expenence and a desire to carry out a job well 
is paramount. 

Applications should be addressed to: Per
sonnel Manager, Clarke & Smith Mfg Co Ltd, 
Melbourne House, Melbourne Road, Wal
lington, Surrey SM6 BSD . Tel : 01-669 
4411, ext 32. 

(112) 

CLUNKCLUNK, BUZZBUZZ, SWISHSWISH 
SIZZLESIZZLE, YUMYU M, BRMM~RRM .. . 

Not going mad - yet - just t uning in to hi-tech, 
'80s · 

HAVE YOU? 
TwiddleTwiddle, Sw itchSwitch, SloopSioop 

DingDing ... Time to get up and 
Ring: CHAR LES AIREY ASSOCIATES 

CURRENT VACANCIES INCLUDE 
Hardware De•ign Con• ultent for prestige group involved on application of computers and 
computer hardware to a vanety of projects which include : Microprocessor based astronomy 
mstruments, multiprocessor systems for digital speechover satell ites and equipment based on 
Bi-Polar microprocessors. 

Project Engineer for small dynamic company with a very wide range of products, including 
multi -channel radio te lemetry, multiplexing equ ipment and distance measuring equipment. 
Experience in modern circui t design , apprec iation of microprocessors. and ideally some 
knowledge of electro-optics. Berks. to £10,000. -

Principal and Senior Engin-r• for company relocating to Dorset. Product lines include 
sonar, vid'eo cameras , film processing and G.P.O. Line communication equipment, To 
£ 10,000 . 

De•ig n Development Engineer• working for advanced projects group on Biomedical 
products, electric vehicle technology and novel l ine communication equipment. Oxford . To 
£8 ,000 . 

Young Engineer• with experience or wishing _ to gain experience in microprocessor 
hardware / software to join a team engaged on eng•neenng " the ultimate " in ATE . High and 
low level language employed. London . To £7 ,000 . 

De8ign Development engi.neers for RF and microwave test equipment, incorporating digital 
and microprocessor automation techniques . Devon and Sussex . To £7 ,000. 

Computer Engin-rl for either technical support. field service, permanent site or systems 
test. Vacancies throughout the UK . 

Fo r furthe r details etc . 
(173) 

Charles Airey Associates 
4 Hammersmith Grove. London W6 ONA. Tel : 01· 7 414011 

"PROBABLY THE BEST KNOWN SUPPLIER OF ELECTRONIC ENGINEERS IN THE COUNTRY" -Fmancial Times. 
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Electronics 
Field· Technicians 

Company Car 
Linotype-Paul field technicians install , commission and service real 
time high technology systems for the printing/publishing industry. 
Our technicians can think logically, work alone and provide a timely, 
accurate service. Because they meet customers, often at high level, 
they also have to be diplomatic, tactful and friendly. 
We want to build our team with men and women who are qualified 
to ONCievel and have several years experience on electronics 
equipments which we will complement with progressive product 
training . · 
We provide a competitive salary and generous expenses and 
benefits: As there is considerable travel, sometlmes involving over
night stays, a company car is provided which is available for private 
use. In time there may be the opportunity to work abroad for short 
periods. 
We are continually expanding our markets and products and career ' . 
prospects could not be better. 
If you are interested contact: Personnel Department, Linotype-Paul 
Limited, Kingsbury Road, Kingsbury, London NW9. (01-·205-0123) 

Linotype-Paul 
\ 

(118) 

Electronics Engineers 
Do not miss this opportunity! 
Apply your inventor's ingenuity in designing, developing complex 

communication systems for commercial and military use over the next 
decade and beyond. 

Our work demands a dedication not normally experienced in an electronics 
manufacturing environment. Highly skilled qualified men and women are · 
needed to make a useful contribution in any of the hardware/ software 
areas below. 

Digital Design 
Micro-Processors 
Circuit Design 
UHF/VHF Development 

A/D Signal Processing 
ECM and ECCM 
Systems Analysis 

Send a brief C.V., give me a ring to arrange an informal chat with one of our 
Senior Engineers, or just complete the coupon and send it to me for further 
information. · 

~---------~--------~---

1 
Jack Burnie, Marconi Space & Defence Systems Limited, 
Browns Lane, The Airport, Portsmouth P03 SPH, 

I Tel: Portsmouth 699414. · 

1 Name------------------~-----

1 Address Marconi 
I Areaoflnterest S'-ace a Defence 
I Tel: v SystemS IPortsmouthl 

I A GEC ·Marcom Electronrcs Company 

(174) 

WIRELESS WORLD , MARCH 1980 

IMPERIAL COLLEGE 
(UNIVERSITY OF LONDON) 

DEPARTMENT OF COMPUTING 
AND CONTROL 

Applications are invited for. a 

RESEARCH 
ASSISTAN'T 

to work on an SRC funded project 
which involved the design of com~ 
munication techniques for distribution 
process control, based on a network of 
4LSI II microcomputers . 

Candidates should have a degree in 
computer science or digital elec
tronics a·nd post graduate experience 
in computer communications, dis
tributed processing , or real-time mini 
or micro computer systems . 

The appointment will be for 2 years, 
with a salary on the 1 A scale, £4335-
£7521 (under review) plus £740 
London Allowance and USS. 

Appl ications, including curriculum 
vitae and the names and addresses of 
two referees, should be sent to Dr. M . 
Sloman , Computing and Control De
partment, Imperial College, 180 
Queensgate, London SW7 2BZ, from 
whom additional information can be 
obtained . 

(126) 

. UNIVERSITY OF SURREY 

ELECTRONIC/ 
ELECTRICAL 

ENGINEERING 
OPPORTUNITIES 

Owing to the expansion of the highly successful 
Industrial Electronics Group in the Department of 
Electronics and Electrical Engineering at the Un iver· 
sity of Surrey , vacancies exist. immediately , for 
technic ians (enginee rs) who are keen to further thei r 
experience in a wide range of electronic fields and are 
qualified to ONC level or higher . 
The work w ill involve operating on a p roject basis, 
covering all phases of prototype equipme n t 
manufacture , de\lelopment and documentat ion 
There is an opportunity to specialise in electro· 
mechanical design and draughting if desired. 
The Group at present consists of a small team of 
Professional EngineeR; and Technic ians who liaise 
closely with academic staff in problem solving for 
industry . Projects usually entai l the development of 
novel instrum entation covering communication , 
non-destructive testing and signal processing fields 
with increasing emphasis on micro-processor based 
systems . 
Commencing salary accord ing to age and experience 
within the range 

£3372-£4668 both under review 
Holiday entitlement is four weeks' plus 15 customary 
and public holjdays .. Generous sick pay a1d sup~ran

. nuauon schemes ex1sts . 
· Normal hours are 3 7% per week and flexible working 

can be arranged . 
Day release is possible for study leading to higher 
qualif ica tions 
The University faci lities provide a wide range of social 
and sports opportunit ies . Assistance with the cost of 
moving house will be given where appropriate 
An informal discussion or visit can be arranged by 
telephoning Mr. Matley, Head o f Industrial Elec~ 
tronics Group (Guildford 71281, ext. 341). or write. 
in confidence, to : The Staff Officer, University of 
Surrey , Guildford , Surrey GU2 5XH . (149) 

v;sual communicarions 

A.V. AND VIDEO 
SERVICE ENGINEERS 

We requ ire serv ice engineers with 
specific exper ience of Tape I Slide 
systems and / or Video. Salary accor
ding to age and experience. 

Contact: Mrs. J. Histon 
KADEK VISION LIMITED 
Shepparton Studio Centre 

Studios Read 
Shepparton, Middlesex 

Chertaey (093 28) 86941 
_(143) 
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Graduate Electrical/ 
Electronic.Engineers-
Researchand Development in telecommunications 

The Directorate of Telecommunicat-ions, London, is 
responsible for the extensive and sophisticated facilities 
used by the police, fire, prison and associated services. 
The role of the Research and Development Section is to 
ensure that maximum benefit is derived from the use of 
modern techniques . 

T.he training and experience given to Graduate 
Eng1neers.- rangmg from the initial interpretation of 
non-techn1cal statement of requirement through to the 
management of design, development and contract- is 
carefully planned by a senior engineer and covers the 
training requirements of the lEE. 

You should preferably be aged under 26 and must have 
a good honours degree in electronics or electrical 
engineering or an allied subject. 

LIVERPOOL AREA HEALTH AUTHORITY 

ELECTRONICS 
TECHNICIAN 
~(MEDICAL PHYSICS TECHNICIAN Ill) 
Salary Scale: £4,605 to £5,952 per annum 

Applications are invited from Techn icians I Engineers with good 
general electronics expenence for the above post wh ich will involve 
the mamtenanc~~development of equipment used in the Department 
of Nuclear Med1cme at the new Royal Liverpool Hospital. 

Application form available from the Personnel Department 
Roy':'l Liverpool Hospital, Prescot Street, Liverpool 7. ' 
Closmg date: March 7th, 1980. 

(148) 

SOUNDOUT Laborat~ries, Surbi
ton, Surrey, who manufacture a 
range of professional sound equip 
ment-are looking for an experienced 

agency, n . Active operation , action . 
Concise Oxford Dictionary . 

TEST ENGINEER 
who has had extensive experience of 
testing amplifiers , mixers and other 
audio apparatus. The position entails 
total responsibility for final product 
approval. Remuneration up to 
£5 ,000 plus profit-sharing and a total 
package including BUPA, 18 days · 
annual holiday and sickness benefit . 

Call John Stadius, Technical 
Director, on 01-399 3392. 

ELECTRONICS 
ENGINEERS 

FIELD SERVICE 
If you want a free piece of our action , 
call now for a registration form - 24 
hours on 

01-464 7714 ext. 502 

LO§JEX 
ELECTRONICS RECRUITMENT SERVICE 

109 HIGH ROAO. lOUGHTON ESSEX /G/0 ITO 
01502 158!)/0911 014641714 EXT 502 (1 65) 

Electronics & Computer Test 
To£7,500 

Use your C&G/ONC/HNC/Forces Training and good 
DIGITAL/ANALOGUE/RF experience to advantage. Work
ing with state-of-the-art MINI / MICRO PROCESSOR; 
LASER; ATE; COMMUNICATIONS; NUCLEONIC; CCTV 
and similar equipment . Most UK areas; from Technician 
to Manager. 

For free confidential counselling and pract ica l career 
advicecontact GRANT WILSON ref : GW470. 

TECHNOMARK, 11 Westbourne Grove, London W2 4UA. 
Tel: 01-229 9239 (01-229 4218-24 hrs). 
Engineering Recruitment Consultants. 

Salary (under review) starts at a minimum of £5035. 
Compl~ti~n of training (usually one or two years) leads to a 
salary nsmg to £7 680. Promotion prospects . 
Non-contributory pension scheme. 

For further details and an application form (to be 
returned by 1 3 March 1 980) write to Civil Service 
Commission , Alencon Link, Basingstoke, Hants, RG21 
1 JB: or telephone Basingstoke (02 56) 68 551 (answering 
serv1ce operates outside off ice hours) . Please quote Ref· 
T/ 5308. . 

Home Office 
(157) 

The Whittaker Corporation of the U.S.A. is re
sponsible for the staffing and management of three 
general hospitals in Saudi Arabia, where the task is to 
provide a high standard of Health Care in this rapidly 
developing country. 

We n?w wish _to appoint a r11an with 2/3 years' 
expenence of bwmed1cal electronics who has suc
cessfully completed a formal course in biomedical 
electronic equipment repair. 

The benefits l?ack~ge includes free accommodation, 
hfe and medical msurance and re turn air fare In 
addition, there arc bonuses of around 1:500 aft~r n 
and 15 months' service and an extra month's salary 
on completion of the 2 year contract . 

Please write with full career details, or telephone 
01-584 763<). 

James MacDonald , Whittaker Life Scie;1CL'S Limited 
1<)9 Knightsbridge, London SW7. ' 

Dedicated to a world of health 

\\•hittakeg, 
· L1f€ ~ SCit~nu;s Ltcl 
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Test 
Engineers 
Pye Telecommunications are a ~ell _ established company, 

involved in the field of radio commun1cat1ons, both at home and 
overseas . The Pye trademark is synonymous with systems that 
are highly reliable. To ensure that reliability, we need T~st 
Engin·eers to check our VHF I UHF systems to very exactmg 

· specifications prio ~ to delivery. 

We are looking for skilled men and women _with 
experience of fault diagnosis, alignment a~d t~stmg of_ 
electronic equipment, preferably commun1c~t1ons equ1pment . 
Formal qualifications are desirable, but less_1mportant than 
sound practical ability. Armed Forces expenence would be 
particularly acceptable . 

We can offer you job security and long term career . . 
opportunities, both within the company an_d_ the Pye and Ph1l1ps 
Group as a whole. Our salaries are co~pet1t1~~ and we of~er up 
to five weeks' annual holiday. Attractive add1t1onal ben~f_1t_s 
include contributory pension scheme, good canteen fac_il1t1es 
and assistance with relocation expenses where appropnate. 

If you are interested please contact: Jane Easy. 
Personnel Department. Pye Telecommunications Limi~ed. 
St. Andrew's Road. Cambridge CB4 1 DW. Tel : Cambridge 
61222. ext. 755. 

PyeTelecom 

Test Development 
· . ·Engineer · 

Our Test Projects Section has an opening for a Test Development Engineer. In this 
job he/she will be developing practical production test methods .for our broad 
range of integrated circuits. 
The work covers evaluating test methods with the designers and producing test 
hardware and software, through to the production of effici~nt test ~acil~ties for ~se 
on sophisticated computer-controlled test equipment. This requu;es mterfacmg 
with the production, QA and circuit design functions of our b~smess and thus 
offers a unique opportunity for those who wish to broaden their knowledge of 
electronics. · 

Applicants must have a minimum qualification of HNC plus a practical 
engineering background. 
Write or phone for an application form to Shirley C_ave, Res~urcing Officer, 
Plessey Semiconductors Limited, Cheney Manor, Swmdon, Wilts. SN2 2QW. 
Tel: Swindon 36251 . 

· ·PLESSEY 
(9781) 

WIRELESS WORLD, MARCH 1980 

ELECTRONIC 
TECHNICIANS 

for 

PRODUCTION 
RESEARCH & DEVELOPMENT 

and SERVICING 

OXFORD 
c£5,500 

We are a small, young successful com
pany. being the leading UK manufac
turers of microcomputer systems for 
research and education. 

We are offering the opportunity of varied 
and satisfying work on technically ad
vanced equipment. We are looking for 
people who have some expertise working 
with complex TTL logic boards. Micro
processor experience is ·not necessarily 
required, but applicants must be eager to 
acquire expertise in this field . 

A salary of around £5,500 is being offered 
together_with good company benefits, and 
the possibility fo acquiring a 380Z com
puter at low cost . 

Interested? Please phone Karen 
on Oxford 43244 

for an application fonn 

(135) 

FREE .. JOIJS liST 
for 

FIELD SERVICE ENGINEERS
BASIC SALARIES TO 

£8,000. + CAR 
(9879) 

30 Windmill Street, London, WI 
01-637 5551 : 

TOPJOBSIN 
ELECTRONICS 

Posts in Computers, Medical, 
Comms, etc . ONC to Ph .D. Free 
service. 

Phone or write: BUREAUTECH, 
AGY, 46 SELVAGE LANE, 
LON DON, NW7. 01-906 
0251. 

(8994) 

UNIVERSITY OF LEEDS. ELEC
TRONICS TECHNICIAN - Grade 3, 
required in the Department of Phy
siology. The person appointed ":ill 
be responsible to the Electronics 
Engineer for the .development, 
construction and mamtenance of 
electronic equipment associated 
with research and teaching of bio
logical studies. Candidates should 
hold ONC or equiv.alent qualifica
tion in relevant subjects and have 
at least 3 years' appropriate experi
ence. Salary from 1st April, 1980, 
on the scale £3594-£4092 . Apphca
tions stating age, qualifications 
and full experience, together with 
the names and addresses of two 
referees, should be addressed to 
Mr E . French, Departmental Super
intendent, Department of Physio
logy , Worsley Medical and Dental 
Building, Leeds LS2 9JT. < 181 

LABORATORY TECHNIC-IAN Grade 
4 required for undergraduate 
t.eaching laboratories providing ex
perimental instruction for stude~ts 
of physics and astronomv. Quah~
cations C & G Laboratory Techm
cian Certificate or equivalent and 
relevant experience . Some ex
perience in electronics an advant
age. SalarY (under review) in 
range £4,487-£5.046 inc. of London 
Weighting. Five weeks paid annual 
holiday plus statutorY . and 
customary holidays at Christmas 
and Easter. Application form and 
further details from · Personnel 
Officer (Technical Staff CJ21) 
University College London, Gower 
St London WC1E 6BT. (104 

WIRELESS WORLD, MARCH 1980 ,.J!] ~ rr·' I U ;;uy U f' 

Elect • 
ICS 

Engi 
Linotype-Paul is in the process of expanding its Test Engineering facility throughout 
the production function. Recently considerable expenditure has taken place in the 
provision of additional sophisticated ATE facilities. 
We seek a number of Engineers/Technicians with experience of digital electronics 
who may wish to become involved in ATE Programming. Ideally some previous 
experience of ATE would be an advantage, although Electronics Engineers having 
good hardware experience in logic techniques will be provided full appropriate 
programming training . 
Consideration will also be given to recently qualified Electronics Engineers who seek 
their first industrial appointment 
Vacancies also exist for Engineers and Technicians to provide a wide range of duties 
on sophisticated digital equipment , 
The above posts are open to both men and women. 
Assistance with relocation will be provided where appropriate . 
Please write to the Personnel Department, Linotype-Paul Ltd, Runnings Road, 
Cheltenham. Telephone Cheltenham 45001. . 

(119) 

_________ Linotype-Paul 

Take your pick· 
HF-VHF-UHF-

Microwave Optics & Acoustics 
A challenging and full career in 
Government Service. 
Minimum qualification- HNC. 
Starting salary up to £6,737. 
Please apply for an application form to the 
Recruitment Officer (Dept.ww 1), 
H.M. Government Communications 
Centre, Hanslope Park, Milton Keynes 
MK197BH. 
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WIRELESS 
TECHNICIANS 

We require staff, male or female, to prepare and 
maintain the latest in communications equipment 
used by the Police and Fire Brigades in England and 

Wales. 

You will need to be qualified to at least City and 
Guilds Intermediate Telecommunications standard 
and be able to demonstrate practical skills in locating 
and diagnosing faults in a wide range of equipment 
from computer based data trans~ission to FM and 
AM radio systems. You would live near to and work 
from one of our service centres located at Andover, 
Hants; Bishops Cleeve, Gloucs; Hannington, 
Basingstoke, Hants; Shapwick, Somerset; Harrow, 
Middlesex. 

Specialised courses or training are run to assist staff 
to keep up to date with developments and new 
equipment and there are opportunities for day release 
to gain higher qualifications. Applications from 
registered disabled persons will be considered. 

Promotion prospects are good and the work repre
sents a secure future with generous leave allowance 
and non-contributory pension scheme. 

Possession of a driving licence is essential since some 
travelling will normally be involved. 

The salary scale is as follows:- £3900; £4160; 
£4420; £4680; £4940; £5200; £5530. 

If you are interested in working with us, then write for 
further details and application form to:-

Mr. C. B. Constable, Directorate of Telecommunica
tions, Horseferry House, Dean Ryle Street, London 
SW1 P 2AW. Telephone 01 211-5293. 

TRAINEE BROADCAST ENGINEERS 
ITN needs more engineers to support its expanding programme of news 
covera_ge- expansion which is expected to continue through the '80s with the 
introduction of the fourth channel. 

We have a number of vacancies for Engineering Trainees - vacancies which 
could give you the opportunity to start a career in Broadcast TeleviSIOn 
Engineering with lTV. 

Firstly, we need you to have a firm interest in pursuing a career in the technical 
side of broadcasting. 

Then you should have completed or expect to complete theoretical training in 
Electronic Engineering or allied subjects th1s academ1c year. 

Applicants may have a wide range of acceptable initial qualifications. but those 
generally most suitable are either the I t:C 's H1gher Techn1cal Diploma, H1gher 
Technical Certificate, HNC or HND . 

After a training period of nine months you would be employed on the operation 
and maintenance of a wide range of studio, outside broadcast and computer type 
equipment at ITN 's Central London studio centre near Oxford Circus from which 
the lTV national news programmes are networked 

Successful applicants will join ITN in the summer of 1980. 

Starting salaries would depend on qualifications and experience, but would lie 
within the range of £3,857 (at 18) to £4.898 . 

Interested . 
Please call us on 01 -6 37 3144 for an application form quoting vacancy number 
40799 or write to : The Director of Engineering, ITN House, 48 Wells Street, 
London W 1 P 4DE with a short resume of your interests, qualifications and 

' (178) experience. 

In IRELESS WORLD, MARCH 1980 

SCOTTISH HOME AND HEALTH DEPARTMENT 

WIRELESS 
TECHNICIAN 

Applications are invited for one post of Wireless Technician in the 
Scottish Home and Health Department . 

LOCATION: 
The post is in Inverness. 

QUALIFICATIONS: 
Candidates must hold an Ordinary National Certificate in Electronic _ 
or Electrical Engineering or a City and Guilds of London Institute 
Certificate in an appropriate subject or a qualification of a higher or 
equivalent standard . 

EXPERIENCE: 
3 years' appropriate experience. 

. STARTING SALARY: 
£3,900, scale maximum £5,530. 

Applicants should have sound theoretical and practical knowledge 
of Radio Engineering and Radio Communications equipment in HF, 
VHF and UHF bands. The work involves installation and mainte
nance of equipment located' at considerable distance from head
quarters. A clean current driving licence and ability to drive private 
and commercial vehicles are essential. 

The appointment is unestablished initially but there is prospect of 
an established (i.e . permanent) appointment after 1 year's 
satisfactory service . 

Application forms and further information are obtainable from 
Scottish Office Personnel Division, Room 110, 16 Waterloo Place. 
Edinburgh EH1 3DN (quote ref: PM(PTS) 2/2/80) (031-556 
8400, Ext. 4317 or 5028). 

Closing date for receipt of completed application forms is 18 April, 
1980. 

(182) 

DRG ~rl 
Flexible Packaging ~~~ 

INSTRUMENTS & 
ELECTRONICS 
SUPERVISOR 

DRG Flexible Packaging is one of Europe's largest converters of 
protective packaging materials using a wide variety of sophisticated 
plant and machinery. 

There is a 'vacancy for a Supervisor in the instruments and electronics 
section of the engineering department. The section consists of six 
electronics and three industrial technicians and is responsible for the 
maintenance and development of industrial electronic equipment 
including photo-electric, process control and measuring equipment 
and machine drives. The section works mainly double shift (although it 
serves a treble shift factory) but the Supervisor's job is a day position . 
The successful applicant will have had several years' experience in 
electronics and hold a relevant qualification such as City and Guilds 
Full Technical Certificate . 

The Company offers a competitive salary, 4 weeks' holiday a year: a 
contributory pension scheme and other benefits assoc1ated wrth 
working for a large company. 

Applications should be made in writing, giving brief career details and 
current salary to : 

Mr. P. Hawkins 
DRG FLEXIBLE PACKAGING 

Filwood Road 
Fishponds, Bristol BS16 3RY 

A Dickinson Robinson Group Company 

WIRELESS WORLD. MARCH 1980 

R & D Engineers 
re~uired to work on digital circuits for 
micro-processor based industrial and commercial 
systems. ' 

The candidate should have a working knowledge of 
TTL and CMOS logic and have experience of 
programming at assembler language level for 
micro-processor systems . 

Engineers should hold a degree/HNC or equivalent 
qualifications . Salary will be commensurate with 
qualifications, age and experience. 

If you are seeking an enjoyable position involving 
b?t_h hardware and software development, write 
g1vmg your career to date or telephone 

Dr. G. 0. Towler 
(New Product Development Manager) 
British Relay Electronics Ltd. 
32 Biggin Way 
Upper Norwood (1 72) 

London, SE19 
Tel. 01-764 0931 

SENIOR 
ELECTRONICS 

ENGINEER 
Gloucestershire 

The Company, pleasantly situated on the 
outskirts of Cheltenham, is a leading 
manufacturer of aircraft gas turbine fuel systems 
and associated equipment . Our Electronic's 
Laboratory has a vacancy for an experienced 
Electronics Engineer to join a small team 
engaged in the design and development of 
special purpose prototype instrumentation and 
control equipment, 

Applicants, male or female, educated to at least 
H NC I H N 0 standard or equivalent should have 
practical experience in current digital and 
analogue design techniques . 

In addition to a competitive salary, we offer 
excellent fringe benefits including a self
financing productivity scheme and excellent 

-pension scheme. Generous assistance with 
relocation expenses to this desirable Cotswolds 
area will be given where appropriate. 

Please write giving details of career to date and 
salary expectations to : The Senior Personnel 
Officer, Dowty Fuel Systems Ltd, Arle Court, 
Cheltenham or telephone: Cheltenham 21411 
Ext. 1 63 for further details and an application 
form . 

lr»ctWvlT 

RADIO 
OFFICERS 

If y~ur trade or ~raining involve~ radio operating, you 
qualrfy t? be _consrdered for a Radro Officer post with the 
Composrte Srgnals Organisation. 

A number of _ ~acancies_ will be available in 1980/81 for 
su1tably qualrfred candrdates to be appointed as Trainee 
Radio Officers. Candidates must have had at least 2 years' 
radio operating experience or hold a PMG, MPT or MRGC 

certifi~ate, or expect to obtain this shortly . Regist- · 
ered d1sabled people may be considered . 

On s~ccessful completion of 40 weeks ' specialist training , 
apporntees move to the Radio Office Grade. 

Salary Scales: 

Trainee Radio Officer 
Age 19 £3271 
Age 20£3382 
Age 21 £3485 
Age 22 £3611 
Age 23 £3685 
Age 24 .£3767 

Age 2 5 + £3856 

Radio ·officer 
Age 19 £4493 
Age 20£4655 
Age 21 £4844 
Age 22 £4989 
Age 23 £5249 
Age 24£5559 

Age 25 + £5899 
then by 5 annual incre
ments to £7892 inclusive of 
shift working and Saturday, 
Sunday elements. 

For further details telephone Cheltenham 
21491 Ext. 2269, or write to the address 
below. 

Recruitment Office 

Government Communications Headquarters 

Oakley, Priors Road, .Cheltenham GL52 5AJ (109) 

I ;t.: ~ {$ f 11 r:A CH~TWHll 
BRITISH&eHIGH·FIDEUTY ~ 

We require two add itional qualified 

ELECTRONIC ENGINEERS 
to work in our acoustics and electronics divisions on the testing and development 

. of our prestige range of loudspeakers, amplifiers and tuners . _ 

The electronics post is based at our factory in London S.E .6. within 20 minutes 
of Central London, as is the acoustics post which is based at our Mitcham 
Loudspeaker Div is ion . 

Both positions offer a competitive salary with fringe benefits . Applicants should 
apply initially in writing to: 
. MR. M . S . SCED 

Technical Director 
SWISSTONE ELECTRONICS LIMITED 

4114 Barmeston Road, London SE& 3BN 
(110) 
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How to cut through 
the old boy network ·-----· Yo~ can't possibly cover all the job advertise

ments by yourself. 
And what about all those jobs that are never 

advertised because other good people hear 
about them first? -YOU MISS OUT. 

Break into that closed circle by enrolling with 
Lansdowne. We'll thump your career details onto 
the desks of senior managers at thousands of 
companies - except those you ask us not to 
approach. 

They'll consider you for the immediate jobs 
and they'll have you on file for the future. 

When they want you they'll ring you - not us 
- and you're immediately shortlisted for a job 
you might never have heard about. 

Just fill in the coupon and send for our 
Summary Form and explanatory leaflet. 

And do it at once because it's the only one 
that's worth thousands of applications. 

· Stuart Tait, Lansdowne Appointments Register, 
Design House, The Mall, London W5 5LS. 
Tel: 01-579 2282 (24 hour answering service) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r-----------4 Our clients would like to meet men and women, aged 20-40, I earning between _£4,000-£8,500 in any of the following: I 
TEST ENGINEERING 0 I I CALIBRATION ENGINEERING 0 
ELECTRONICS ENGINEERING 0 I I ELECTRONICS SALES 0 

•
1

M,.JM••.iMiss ; 

Address - ----------- - - ---

1 I 
I Stuart Tait, Lansdowne Appointments Register, I 

Design House, The Mall, London W5 5LS. · 

L
Te/:01-5792282(24houransweringservice) WW2012 1 
___________ .. 
I 
PHILIP DRAKE 
~LL~(CU[P6(Q)~~(C~ 
Systems Engineers Limited 

manufacture audio equipment tor the broadcut industry and have vacancies tor thetollowingstaft: 
PROJECT EIIGINEER 

(1 54) 

To work with Philip Drake slandard producls. including Programme Amplifiers and Intercom Sysloms. The job will involve development and 
improvement of existing products and introduction of new product lines. The Project Engineer will be responsible tor electronic and 
mechanicalupeclsotdesign.up lothestageotproducllon. andexperlenceln lhislieldls required. Experience in lhebroadcasltndustry 
andasuitablequalillcatlon would be an advantage. 
TEST EIIGIIIEEII 
To wor1c with the above-mentioned products. The Engineer will be required to des~n test jig~ tor standard products. IPd to test all company products 
iN:~ding one-oH lntortom Systems. Experience in llle testing of Br11adcast AIJd~ products is desirable and qual~ications would be an advantage. Product 
deve~pment and circuH design to a suitable appl~ant. 
PRDTOnPE WIREMAN 
To work on the lull mge ot the company's producls. Aplicanls must han the ability to work from wiring schedules and circuit diagrams and 
mustbelidy. accurate and quick. Familiarity with allaspectsotelecltonicworkshoppracticetsneeded. Previousexperience in productiOn 
and installation ol Broadcast Quality equipment would be an advantage. otherwise a good knowledge ol audio wiring techniques is naeded. 
The company offers a 37 '>-hour week with 3' ' weeks holiday minimum. Salaries negotiable dependent on experience. Apply by telephone 
or writintto: 
Alan Brill. Philp Drake Eleclronlcs Ltd .. 23 Redan Place. London W2 4SA. 01-2211476. (150) 

WI RELESS WORLD , MARCH 1980 

Senior 
Electronics 

Liaison Engineer 
c.£8,500 p .a. +car Blackpool · 
Telefusion, the highly successful multi -mill ion pound Group 
of compa nies,is developing new areas in which to use its 
expertise. 
A separate Division has been set up to install and maintain 
a range of sophisticated computerised till terminal units used 
by the Group and other client companies to control retail 
cash and stock transactions. 
We are now seeking a Senior Electronics Engineer to control 
through a small team of technicians the installation and 
maintenance of these terminals throughout the U.K. He or she 
will also be required to negotiate contracts at a senior level 
with equipment manufacturers and potential clients. 
Ideally, aged from mid-thirties, candidates. should possess 
a minimum HND in electronics or equivalent qualification 
and have detailed knowledge of micro electronics technology 
(preferably 8080/8085) also disc drive units and high 
speed printers. Experienc'e or an interest in programming 
techniques would also be an advantage. 
The successful candidate will be based at the Group Head 
Office and report to the Director responsible through the 
Group Technical Executive. 
Candidates should write giving details of age, 
qualifications and career to date, to 
R. M. Beaton, Group Personnel Manager, 
Telefusion Limited, 
Telefusion House, 
Preston New Road, 
Blackpool FY4 4QY. 

TELEFUSION 
(161) 

Electronic Engineers 
Worldwide Airborne Surveys 

Our Engineers prepare electronic sensing and digital ·· 
recording systems at U .K. base. for eventual in-flight 
operation by themselves in fixed and rotary winged 
aircraft engaged on overseas geophysical projects. 
Typical overseas project duration is between 2 to 6 
months. 

A wide spectrum of electronics is covered with a 
growing emphasis on microprocessor based devices. 
Qualifications or exper ience to HNC standard 
together with a flair fo r fault diagnosis, solving 
interfacing problems and mechanical packaging 
ability is desired . 

Persons interested in joining our teams or who require 
further information should apply to : 

The Personnel Manager, A. 
Hunting Surveys ~ 
& Consultants Limited, ~ 
Elstree Way, Borehamwood, ~ 
Herts, WD61SB . "" 

(9127) 
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CALLING ALL 

ENGINEERS 
. up to £19,000 

per contract year after tax 
The Communications Department of Aram co, 

the world's largest oil producer, based in 
Saudi Arabia, urgently requires 

M ICROWAVE ENGI N EERS experienced in 
microwave system project management and design, 
with practical knowledge in one or more of the 
following: Telephone, mobile radio, analog-digital 
communications and control systems. 

UHF/VHF ENGINEERS experienced in mobile 
UHF/VHF systems project management and design 
and practical experience in one or more of the following: 
Microwave, telephone, analog-digital communications 
and control systems. 

SENIOR FIELD CO NST RUCTION SPECIA LI STS/ 
FIELD CONSTRU CTION SPECIA LISTS to install 
and commission electronic instrumentation and data 
acquisition systems. Experienced in trouble shooting 
complex digital electronics atthe system, card and 
component levels. Familiarity with electonic test 
equipment, digital diagnostic test procedures and 
equipment as applied to mini-computers andjor other 
digital systems. 

PLANNING & SCH EDULI NG ENGIN EERS to 
evaluate schedules, implementation and control 
analysis and, if necessary, initiate corrective action. 

There are also requirements for Engineers & Technicians 
in INSTRUMENTATION, ELECTRICAL & 
ELECTRONICS disciplines,£14,500- £19,000 

All positions require at least H NC and 10 years 
experience. 

· e Renewable contract s, sing le status. 
e 12 days Publ ic Ho lidays per year. 
e leave for married men - 14, 14, 25 days af:ter 

each 4 month per iod per cont ract year. 
eLeave for sing le men- 30 days after 12 months. 
e Free Medicare. 
e Valid U.K. Driving Licence essential. 

Switch to a new wavelength with 

ARAMCO 
write with career details quoting ref: ww !2 

~iiiiiiiiiii-' \\ PMC iiiiiiiiiiiiiiiiiiiiii,
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MANAGEMENT SERVICES. LIMITED 
INTERNATIONAL RECRUI TMENT 

5, East Parade, Harrogate, North Yorkshire HG1 SLF. 

145 Appointments 

Professional Careers 
. in Electronics · 

All the others are measured by us ... 
At Marconi Instruments we ensure that the very best of 
innovative design is used on our range of 
communications test instruments and AT. E. We have a 
number of interesting opportunities in our Design, 
Production and Service Departments and we can offer 
attractive salaries, productivity bonus, pension and sick 
pay schemes together with help over relocation. 
If you are interested to h~ar more, please fill in the. 
following details:-

r•••••••··~ I Name Age · " ; 

1 Address 1 
I I I Telephone Work/Home (if convenient) I 
I I I Years of experience 0-1 1 -3 3-6 Over 6 I 
I o o o o I 
1 Present salary £2,500- £3,500- £4,500- over I 
1 3,5oo 4,5oo 5,5oo £5,500 I 
I 0 D D D I 
I Qualifications None C & G HNC Degree 1 
1 o o o o I 
I Present job I 
I I 
I I 
L ••••••••••••••• ~ 
Return this coupon to John Prodger, Marconi 
Instruments Limited, FREEPOST, St. Albans, Herts, 
AL4 OBR. Tel: St Albans 59292 

·Marconi 
Instruments A GEC MARCONI ELECTRONICS COMPANY 

(9200) 
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Appointments . 

DEVELOPMENT 
ENGINEER 

To work on the design of new broadcast TV studio 
products . Applicants should have some knowledge 
of television studio techniques and be qualified to 
H N D or Degree level. 

TEST 
EN-GINEERS 

At senior and intermediate level to work on our 
range of advanced broadcast television studio 
products, including colour and monochrome 
television studio ca~eras. 
Applicants should have an up-to-date knowledge 
of digital and li near circuit techniques gained from 
experience working on television studio equip
ment, radar equipment or similar sophisticated 
products and qualified to HND, HNC or equivalent 
level. 

SYSTEMS 
ENGINEER 

You would be involved in all stages of product 
management on the design and building of studio 
and mobile TV systems and should be prepared for 
occasional world-wide travel. The appointment 
requires someone with a ba~kground in this type of 
work, or in the operational side of television with 
the ability to take charge of people and deal with 
problems in the field on your own initiative. 

Employment benefits include excellent salary, 
generous holidays, free life and health insurance, 
pension scheme, subsidised meals and relocation 
expenses . 
Please apply for further details and application 
forms to Jean Smith at the address given below. 

Link Electronics Limited, 
North Way, Andover, 
Hants, SP10 5AJ. 

ELECTRONICS Telephone: (0264) 61345 
(9968) 

WIRELESS WORLD , MARCH 1980 

MEDIA RESOURCES CENTRE 
GLYN HOUSE, CHURCH STREET, EWELL 

The Centre is within easy. reach of main line railway stations and 
on bus routes, convenient for shops. There is ample free 
parking available on site . 

Field Service 
Engineer 
(Electronic A / V Equipment) (M I F) 
£4317-£4770 
To carry out on-site service. including fault finding, on schools ' 
audio visual equipment , e.g ., language laboratones, TV /Video 
installations, radio systems, H i-Fi, etc. 
Some of the time. you will be engaged in bench service at the 
Centre workshop. Experience in the maintenance/repair/fault 
diagnosis of some, or all, of the above is essential, a.nd pract1c

1
al 

experience is v1tal. You should possess C1ty & Guilds or ONC 
and experience in digital equipment is highly desirable. 

Installation/Field 
Service Engineer 
(M / F) 
£4317-£4770 

To carry out installation/repair work of school fixed A / V 
systems, wiring of radio lines, aerials (not roof work), language 
laboratory trunking, etc . This will involve installing screens in 
school classrooms (drilling walls, etc.) installing study carrels, 
etc., relocating language laboratories, moving al! services , 
furniture, etc . and re-installing in new positions. Also some 
bench work at the Centre, dealing w ith repair of some A/V 
items. You should possess ONC or City & Guilds and practical 
expe ri ence of installation work together with a working 
knowledge of A/V systems. 

Applicants will be expected to use their own transport for 
travelling to establishments - an appropriate car allow
ance is payable. 

Application forms from Mrs S. Goode, Administrative 
Officer at the Centre, Tel : 01-393 0208. 

f) §~~~~X--( 1 0 .. 0) 

MIDDLE EAST 
Precision Measuring 
·Equipment Technicians 
The Northrop Corporation, a major US aerospace company, 
is seeking experienced personnel for their support operations 
at a number of locations in Saudi Arabia. 
Qualified to C & G/ONC or equivalent, you should have at 
least 5 years' laboratory experience on the calibration and 
testing of avionics systems and related ground based 
equipment. 
This is an opportunity to secure a sound financial future for 
yourself and to become involved with the latest devel<;>pments 
in electronics technology. The employment package 1ncludeJ: 
* 1 year renewable contract * Good bachelor accommodation 
*Regular home leave *Excellent recreational facilities 
Please contact us quoting ref. 84 PMT. 

INTERNATIONAL RECRUITMENT CONSULTANTS, 
45 KENSINGTON HIGH STREET, LONDON W8 5ED. 
TEL: 01-937 6586. TELEX: 21879 AIT WEBB WHITLEY. 

(1 76) 

WIRELESS WOR~D . MARCH 1980 147 Appointments 

Opportunities for 
Radio Hazards and 

MiCrowave Engineers 
At EMI Electronics Ltd. Feltham, we are 
involved in the design and development of 
high technology equipme'nts. Thanks largely 
to the high calibre of its staff, the Company 
is already a recognised authority in this 
sphere and is rapidly gaining an Inter
national reputation for its specialized 
equipment and expertise. 

Radio 
Frequency Engineers 

lo join the existing team engaged in work 
associated with the assessment of the radio · 
frequency characteristics of a variety of 
weapon systems. The work currently in 
hand includes the definition of user require
ments, the generation of new analytical and 
measurement techniques, the develop
ment of new forms of miniature radio · 
frequency and analogue instrumentation, 
and the performance of field trials. 

We are looking for engineers with a 
relevant degree or equivalent qualifications 
together with up to five years' post-degree 
experience. Vacancies also exist for less 
experienced graduates with an interest in 
this exciting field. 

Microwave Development 
Engineers 

To join our radiation laboratory for work on 
the design and development of microwave 
components, aerials and systems for ground 
and airborne applications. 

The people we are looking for include 
graduate engineers with one or two years' 
post-degree experience in an appropriate 
field. New graduates with a good degree in 
physics or electronic engineering and who 
are looking for an exciting career in the 
microwave field are also invited to apply. 

EMI offers competitive salaries of circa 
£7,500 for the senior posts, excellent 
experience and career prospects as well as 
good employment conditions and 
substantial fring~ benefits. Relocation 
expenses, will be paid where appropriate. 

To apply, telephone or write to 
Lisa Kleinhorn, Personnel Officer, 
EMI Electronics Ltd., FREEPOST, 
Victoria Road, Feltham, Middlesex. 
(NO STAMP REQUIRED). Tel: 01-890 3600 
ext117or01-751 0702. 

(163) 

_____ 114~'''----------------------------------~~ EMI Electronics Limited, Feltham. 

A ~em.beroftheTHORN EMI Group. 

ELECTRONIC 
SERVICE ENGINEERS 

LONDON- BRISTOL - MANCHESTER- GLASGOW 

Our Company specialises in both sales and servicing of 
Discotheque Sound and Lighting equipment. We currently 
have vacancies for engineers who have had previous ex
perience of either HiFi, Studio PA or similar equipment. 
Excellent salary plus quarterly bonus and P.P .P. 

Please telephone or write to Andree Mead. Personnel Director 
for further details . 

nogc' •qul•fC'I· BarnetTradingE.state. 
~ Park Road. Barnet. 

Herts. EN5 5SA 
Telephone 01-441 1919 

(158) 

TELECOMMS ENGINEERS/ 
TECHNICIANS 

for Saudi libya Nigeria 
Salaries to £22,000 p.a. 

for degreed Switching Engineers, External Plant Engineers, Microwave and M ux 
Engineers. Minimum qualifications must be BSc or equivalent . 

Salaries to £12,000 p.a. 
for Telephone Technicians with digital PABX experience, Radio Technicians. 
Teleprinter /Telex Installation and Repair Technicians. 

All salaries are paid tax-free plus accommodation and transportation. 

Please send resume to 

ADVANCE PERSONNEL SERVICES LTD. (Agy) 
The White House, 12A Lodge Road, Hendon, London NW4 

Tel. 01-203 4272 
(156) 
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. RF pollution control wasn't 

So critical in the first. crystal age 
Electronics Engineers/Physicists 

_to specialise in interference technology 
Develop your career and make a significant 
contribution to the control of electrical noise 
by moving into the increasingly important 
field of interference technology with Plessey 
Assessment Services. 
Pleasantly situated in purpose-built laboratory 
units at Titchfield, Hampshire, we're a well
established and rapidly expanding test house 
and consultancy offering in-depth specialist 
services to a wide variety of Government and 
industrial organisations. 
Strengthening an existing team of experts in 
one of the most advanced computer-aided 
testing facilities in Europe, you'll be 
responsible for evaluating the effects of 
across-the-spectrum electro-magnetic 
interference on a wide range of electronic 
equipment. 

~ARTICLES FOR SALE , 

TRANSFORMER 
PROBLEMS? 

1VA-1 KVA Prototypes in 7-10 days . 
Phone Vince Sellar on 06076-
66716 . 
TRENT TRANSFORMERS L TO. 

· . 26 Derby Road 
Long Eaton, Nottin ham (8363) 

Ideally, you should have analogue or 
digital experience, together with a ~elevant 
qualification, and knowledge of rad1o 
frequency measurement techniques. 

Lack of experience in interference technology 
should not be a bar to applicants since training 
can be arranged. 

There are opportunities at all levels from 
Assistant Engineer upwards with salaries to 
suit up to £7,500, plus benefits including 
generous relocation expenses where 
appropriate. 

Contact Richard Wyatt, Recruitment 
Manager, on Titchfield 0329 430_31 or write to 
him at Plessey Assessment SefVlces 
Limited, Titchfield, Fareham, Hampshire, 
P0144QA. . 

TESTERS. TEST TECHNICIANS, 
TEST ENGINEERS. Earn what 
you're really worth in London 
working for a World Leader in 
Radio & Telecommunications . Phone 
Len Porter on 01-874 7281. or write: 
REDIFON TELECOMMUNICATIONS 
Ltd. , Broomhill Road , Wandsworth. 
London. SW18 (9856 
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Inner London Education Authority 
London College of Furniture 
DEPARTMENT OF MUSICAL 
INSTRUMENT TECHNOLOGY
ELECTRONICS 

LECTURER GRADE I 
is required as soon as possible to teach 
electronics to Technician Education Council 
(T.E.C.) Diploma level in subjects related to 
electronic musical instruments and audio 
frequency engineering . 
The person appointed should have a C & G 
Final or HNC/HND in electronics and a 
practical knowledge of electronic music 
systems. 
Salary : On an incremental scale within the 
range of £3,480-£5,9BB plus supplement 
of £6 .00 per month (subject to formal 
approval) , (plus £4 74 Inner London Aile · 
wance), starting point depending on 
qualifications, training and experience . 

Application form and further details avail· 
ablefrom:-

Senior Admlnlatrative Officer 
London Collage of Furniture 

41-71 Commercial Road 
London E 1 1 LA 

Tel. No, 01-247 1953 
(152) 

NORTHERN REGIONAL HEALTH 
AUTHORITY 

TECHNICAL 
ASSISTANTS 

(ELECTRONICS) 
GRADEl 

Applications are invited for two vacancies 
which involve electronic development work 
connected with the Hospital Buildings 
Programme, and involvement with problems 
related to the use and maintenance of 
electronic equipment in hospitals. 
Applicants must have a wide experience i.n 
practical applications of electron1cs, prefer· 
ably w ith a sign ificant element' of radio· 
communications . 
Qualifications preferred are : HNC or HND in 
Electronic Engineering or Physical Elec
t ronics or equivalent . 
'Salary Scale : £5502-£6492 (Increase pen
ding). 
Application form and job deacription 
available from the Regional Peraonnel 
Officer, Northern Regional Health 
Authority, Benfield Road, Walkergata, 
Newcalltla upon Tyne, NE6 4PY. 
Closing date : 5 March, 1980. 

(155) 

THE UNIVERSITY OF SUSSEX 
MICROPROCESSOR SPEC·IALISTS 

(TWO POSTS) 
The Univ1e·rsHy is seek1i.>n1g to estab
ltsh a framew:ork W11lereby de
velopments in microprocessor and 
microelectronic teohnal.o·gy can be 
efferctive!y appUed to i1ts teaching 
and rese<a.rc·h need·s, and .a-pp.Joi.oa
ti.ons are invi;ted for two new pos1ts 
fo·r microproce·ss.O<r s.p·ee!Lalists. 
B-Oith po·s.ts are av<ai·Labol·e immedi
ately, and i1t is hoped to make 
the ap.p.oirutments as soon as p·os
!!ible . . One p·ost is in the Univer
sity Computing Centre, the other 
in the Scho.oil of Engineering and 
AppHed Sciences. Duti•e,s will in
clude keeping abreast of current 
<tevelopments and providi·ng ad
V•i.sory services, :together wHh 
specific support in the design and 
<levelo.pment ·of devdc·es and sof.t· 
ware. 

Oand1id.ates (M/F) shou1Ld have 
proven experienc.e and expertise 
in micr·ooroces•sor/ md.o!"oe1lectronic 
developm.ents and tihei.r appHc·a
tion. Experience o.f working in an 
institution of High Education 
would be an advantJage but n.ot es
sential, and . a degree of equ.tva· 
ie:nt qUJalificati1on in elec.tl1onics or 
compu_ting would be preferred. 
Starting s:aJ.ary for both posts wiH 
be toWiards the upper end of the 
s.a:l•ary scale for Other Related 
FacuHv Grade 1A, whicth from 1st 
April 1980 wiU be £5052 p.a .
£8769 p.a . (under reviewl, although 
in exceptional r,;ases con.side·ra.ti-on 
m.ay be given to pLacement on t:he· 
sal·ary scale for Other Rel·a.ted 
F.aculty Gr.ade II, £8427 p .. a.
£10484 p.a. <under review) from 
1st April 1980. 

Application forms and further 
p.articula·rs are available from the 
Ass•istant Secre1tary of Science , 
Science Office < EJ , Sussex House . 
Unive·rsity of Sussex, Fa•lmer .. 
B-righton BN1 9RH , to whom c-om
pleted applications 1 7 copies) in
(.'luding the names of three 
refe•rees should be sent to arrive 
no later than 3rd M:arch 1980. · 
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SITU~TIONS VACANT 

We'd like to start by asking you a 
few pertinent questions: 

• Do you enjoy working with digital and 
analogue measuring and test equipment? 

• C~n you maintain, calibrate and program 
micro/computer-based ATE? 

• Do you have ONC, HNC or something similar 
in Electrical/Electronic Engineerfng- or 
can you match it with relevant experience? 

• Are you looking for more technical and 
professional challenge and an environment 
where an ambitious product development 
programme is investing no less than 
£2 million in new test facilities for the 80s? 

If the answer is "Yes", you could be the man or 
woman we need to join the small metrology team 

based at the Brighton manufacturing plant of 
liT Creed, Part of liT Business Systems Group Ltd., 

already one of the leading names in data comms- and 
fast becoming a world leader. There will be occasional 
travel to other liT locations: a current driving licence 

' would be useful. 
Salary is attractive, there's an excellent range of 
benefits- and our location offers the pleasant 
choice of living by the sea or in the country. 

For an application form and more information 
please contact Hazel Johnson, liT Creed Limit~d 

Hollingbury, Brighton BN1 8AL. ' 
Tel. Brighton 507111 Ext. 3521. Outside office 
hours please leave a message on our answering 

machine. 

ITT Creed Limited ITT 
ARTICLES FOR SALE 

~'t' C'o 
.. ·S' THE VINTAGE '<~~ 

..... o~,~, WIRELESS COMPANYc-}}_.. 
T 1920 to 1950 Q 
Receivers , valves, components , service 
data , historical research. books, magazines. 
repairs and restorations. A complete servke 
for the collector and enthus1ast ot vontage 
radio 
S.a.e. with enquiry and for monthly news 

sheet 
1980 catalogue £1 

Closed Monday (Ansaphone) 
THE VINTAGE WIRELESS COMPANY 

64 Broad Street, Staple Hill, Brlatol BSI& SNL 
Tel: Brlstol565472 ( 1 77) 

GWM RADIO LTD., 40/42 Portland 
Road, Worthing, Sussex . Tel : 0903 
34897 for surplu-s supplies. AVO B 
£43. Model 7 MK II £312 inclusive 
P x P receivers. Eddystone 730's 
Atlanta Marine, B40 ex-Go·vt . 40!t 
pntlumatic mas.ts by Scam Clark . 
Type 76 telephones. S.a.e . for 
details. AVO movements. 11 types 
of radio telephones. large ur small 
quantities bought and sold, many 
one off items in stock. No lists we 
are W()rth a V·ist , wholesale 'and 
retail. 

FOR DISPOSAL 
Offers are invited for : 

P.A~X.41171NTERNAL 
TELEPHONE SYSTEM . 

Comprising of : 
1 -50 Line Cabinet 
1-AC Mains Power Supply Unit 
1-Main Distribution Box 

46-Telephone Handsets 

Detailed information available from The 
Chief Constable, Greater Manchester Police, 
Communications Department. P.O. Box 47 
(S. West P.D.O .), Chester House, Boyer 
Street, .Manchester M16 OSO . Telephone 
Number061-855 2244. (164) 

A POWERFUL WORD PROCESSOR 
AT £950 PLUS . VAT. IBM golfball 
typewriter linked to twin magnetic 
tape cassette (or twin magnetic 
card) memory stations. Comprehen
sive ~dit/search and formatting 
operations. Autotype (specialists in 
reconditioned Word Processors), 
Abingdon 831245 and Otford 3256. 

ARIAL BOOSTERS AND SIGNAL 
INJECTORS £5 and £6 each. S.a.e. 
for leaflets. Electronic Mailorder , 
Ramsbottom. Bury. Lanes. BLO 
9.A.G. (108 
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LAB CLEARANCE: Signal Gener
ators; Bridges; Waveform, 
transistor analysers; calibrators; 

·standards; millivoltmeters; dyna
mometers; KW meters; osclllo· 
scopes; recorders; Thermal, sweep 
low distortion trne RIMS, audio FR; 
deviation. Tel. 0·40-376236. (t8250 

VHF MONITOR RECEIVERS, Air or 
Marine band from £50. FM Business 

· bands from £90. For leaflets send 
sop P.O., not stamps. Radio Com
munications Ltd, 13 Clos du Murier, 
St Sampson, Guernsey, Channel 
Isles. (9874 

TELEPHONE ANSWERING machine 
available for outright purchase. -
Telephone Burton-on-Trent (0283) 
47427. (9609 
500 WATT Boozy & Hawkes ampli· 
fier . 16 and 30 watt paging ampli
fiers . Creed teletype No. 7s. Tel. 
(0622) 50350. MKS, Upper Stone St., 
Maidstone. Kent. (9442) 
VERO 191M card frames suit NP.w· 
bear 77/68 or Nascom. Complete 
with extras and case . £15 plus £4 
P/P. Edge Conns £1. Tel. 
(04895) 5355. 1116 

COMPONENTS FOR SALE brand 
new, price per 100 IZUMI Relay 
and base 4PCO RY4S, 230V ac 
£225. G.I. bridge KBL04 400V 4A 
£51. BOSS F1ilament Ind 14V Amber 
Wire Lead £20. ISKRA IFD 180pf 
SKV £7. Min Ord £100. Carr £2.50 
add VAT 15 ~~. CWO only. Electro
point, Beechwood House Falkland 
Close. Coventry, West Midlands. 

MSF CLOCK 
NOW GET ABSOLUTE TIME, never gains 
or loses, auto GMT /BST, 8 digits show 
Date. Hours, Minutes and Seconds, also 
parallel BCD output, receives Rugby time 
signals, 1 OOOKm range, built-in antenna, 
EXACT TIME £48 .80. . 

60KHz Receiver, as in MSF Clock, audio 
and serial data out puts, £1 3 . 70. 

V.L.F.? 10-1 50KHz Rece iver £10 .70 . 

Each fun·to · build kit includes all parts, 
printed circuit, case, postage, etc., money 
back assurance so SEND off NOW. 

Cambridge Kits , 45 fYVC) , Old School Lane 
Milton, Cambridge (1 08) 

Classified 

EC Elliott 45 KVA 415 / 3/5 
tic Inverter . No-break Auto. 

arge . New, unused. 
EC Elliott 15 KVA 240/1 I 

Static Inverter. New, unused. 

For full details and inspection 
please contact : 

Mr. G. Peabody 
Walker & Partners Ltd. 

Staveley, Derbyshire S43 3JN 
Telephone: 0246-87-2147 

Telex: 547323 

SERVICES 

TO ALL MANUFACTURERS 
AND WHOLESALERS 
IN THE ELECTRONIC 

RADIO AND TV 
FIELD 

BROADFIELDS & 
MAYCO DISPOSALS 

will pay you top prices for any large stocks of 
surplus or redundant components which you 
may w1sh to clear. We will call anywhere in' 
the United Kingdom. 

21 LODGE LANE . 
NORTH FINCH LEY, LONDON N12 8JG 

.Telephone Nos. 01-445 0749/446 2713 ' 
After office hours 958 7624 

(9123) 

A. R. Sinclair 
Electronic Stockholders 

Stevenage 812193 
We purchase · all types of 
Mechanical and Electronic 
Equipment and Surplus stocks . . . 

, ___________ (9· 2·0·6..,).' J 

www.americanradiohistory.com

www.americanradiohistory.com


Classified 

WW- 056 FOR FURTHER DETAILS 

TEK 545 B mainframe £80 
TEK 547 mainframe £150 
TEK 151 Sampeling pl~g in £100 
1 L 10 Spectrum analyser plug in £450 
TEK 422 1 5 MHZ portable £350 
RACAL g913 200 MHZ counter £150 
SYSTEM Donner 5008 500 MHZ sweeper 

. . . . . . . . . . . . . . £495 
POLYSKOP 1 400 MHZ £350 
POLYSKOP 2 1200 MHZ £850 
POLYSKIP 3 110 MHZ £600 
FLUKE B300 DMM AC/DC/OHMS £195 
BRADLEY 233 post generator £250 
PHILIPS PM 6505 television analyser 

£100 
MARCONI TF 144 H sig/gen £195 
MARCONI TF 868/1 LCR bridge £85 
MARCONI TF 1370/9 oscillator £100 
MARCONI TF 2162 attenuator £85 
MARCONI TF 2201 30 MHZ scope £195 
MARCONI TF 2169 pulse modulator £195 
HP 3200 B VHF oscillator £395 
HP 211 A square wave gen £75 
HP 400H voltmeter £75 
HP140Amainframe £175 
HP 1416 A swept freq ind £300 
HP 8694 A 8-12.4 GHZ sweeper plug in 

........ . .... .. ..... . . £400 
HP 8694 B 7-1 2.4 GHZ sweeper plug in 

. . . .. .......... ... . .. . £400 
HP 8693 A 3. 7-8.3 GHZ sweeper plug in 

. . . . . . . . . . . . . . . . £400 
HP 1403 vertical plug in £75 
HP 1420 horizontal plug in £75 
SINTEL Capacitance bridge £150 
ADVANCE DVM5 £75 
BPL CZ 960 component comparitor £175 
AVO 7 £30 
AVO 8 . . . . . £50 
TELEQUIPMENT S 51 E oscilloscope £95 
TELEQUIPMENT S 52 scope £110 
TELEQUIPMENT S 61 A scope £185 

All+ 15% VAT 

ALL EQUIPMENT WORKING & 
CALIBRATED 

1

' DUTCHGATE LTD 
94 ALFRISTON GARDENS 

SHOLING, SOUTHAMPTON 
SOTON (0703) 431323 

UHF COLOUR TELEVISION TRANS· 
PONDER Inpu:t 200 V•o•lts Chi. 
40, 43, 46, outp·ut 1 watt Obi. 68, 
65, 62. Modul:ar construdion in 19-i-n 
nack 6in high. All s.oHd -state. 
Power 24V.D.C. 2A. Mains supply 
unit and aeli;als if required. Sui-t 
many low signra·l television are•as 
in U.K. £2,800 ex s-tock. R.-C.S. Elec
tl'lonics, 6 Wolsey Road, Ashfo-rd, 
Middlesex. · (159) 
WATTMETER MODEL 43 Thf!ou.Une 
with 3 elements, as new condition, 
£100; Ham power, SWR mete·r type 
SWR 3.5, 150 MHZ U5. Phone 0752 
42155. ( (153) 
GEIGER COUNTER for nucl·ear 
r.adiation £190; Venner frequency 
meter and event counter, £65. 
Phone mornings 01-969 9458. (151) . 

SERVICES 
PRINTED CIRCUIT PROBLEMS? We 
can solve them . We specialise in 
P .C.B. artwork, design and manu 
facture at competitive rates. Small 
quantity or one-offs welcome 
P.C.B.'s supplied built-up or bare 
tested or untested. Electromechani 
cal design on control work for 
motors. mechanical handling, traf 
fie control , security systems, hybrid 
one-offs, etc., to completed control 
panel stage if required. Electronic 
circuit designs utilising digital 
and/or analogue disciplines with 
microprocessor applications: Effie 
ient turn round - fixed price 
quotations. Just send circuit 
details. Contact Aardvark Elec 
tronics, Byron House, 140 Front 
Street, Arnold, Nottingh•am. Tel 
Nottm. (0602> 26[1606 . 
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ARTICLES FOR SALE 

TO MANUFACTURERS, WHOLESALERS & COLOUR. UHF . AND TV SPARES 

BULK BUYERS ONLY (miniature size 4! x 3i x 2i>- New 
saw Filter IF Amplifier plus tuner 

- · · · c · ~complete and tested for sound and . Large quantities of Radio, T .V. and Electronic ompments. vision, £28.50, p/p n. . 
RESISTORS CARBON & C/F Ya, 1.4, Y2, Y3. 1 Watt from 1 ohm to rELETEXT, Ceefax and Oracle m 
10 meg. · Colour, Manor Supplie~ ·:easy. to 
RESISTORS WI REWOUND. 1%, 2, 3, 5, 10, 14, 25 Watt. assemble". Teletext k1t mcludmg 

Texas Tifax XMll Decoder. External 
CAPACITORS. Silver mica, Polystyrene, Polyester, Disc. Ceramics, unit aerial input, no other co~n~c-
Metalamite, C280, etc. tions to set. Wide range of fac111t1es 
Convergence Pots, Slider Pots, Electrolytic condensers, Can Types, in colour include 7-cnannel selec-
Axl.al, Radial, etc. tion, Mix, Newsfl~sh and Update. 

(Price: Texas Tlfax XMll £130, 
Transformers, chokes, hopts, tuners, speakers, cab_les, screened wires, Auxiliary units £88, Case £14.80. 
connecting wires, screws, nuts, transistors, ICs, D1odes, ~tc., etc. p/p £2.50). Demonstration model at 

II K -k · C d · ·t T I ph 445 2713 172 West End Lane, NW6. Also A at noc out pnces . ome an pay us a VISI . e e one . , latest Mullard Teletext 610LVM 
445 0749. . · .. module available. Call, phone or 

· BROADF-IELDS & MAYCO DISPOSALS write for further informatioq. 
21 Lodge Lane, N. finchley, London, N.12. 5 mins. from TallyHo Corner <9461 ) COMBINED COLOUR BAR AND 

L~~~:,;;.:,;,;..;. ___ ...;.~-------------.-ililioi ...... [ CROSS HATCH GENERATOR KIT 
• <MK 4) UHF aerial input type. 

RCA SOLID STATE COS/MOS 
MEMORIES. 
MICROPROCESSORS AND 
SUPPORT SYSTEMS DATA 
BOOK 
by RCA Price: £5.75 

H/8 OF ELECTRONICS 
CALCULATIONS FOR 
ENGINEERS 8t TECHNICIANS 
by M. Kaufman Price : £14.70 
ELECTRONIC DESIGNER'S H/B 
by K. Hemingway Price: £13.25 
ACTIVE FILTERS fOR 
COMMUNICATIONS 8t 
INSTRUMENTATION 
I by Bowron P. Price: £7.00 
DESIGN OF ACTIVE FILTERS 
WITH EXPERIMENTS 
by H. M. Berlin Price : £6.45 
DESIGN OF PHASE LOCKED 
LOOP CIRCUITS WITH 
EXPERIMENTS 
by H. M. Berlin Price: £6.45 
Z80ASSEMBLY LANGUAGE 
PROGRAMMING 
by L.A. Leventhal Price : £5.75 
LOGIC 8t MEMORY 
EXPERIMENTS USING TTL IC'S 
BKI 
by D. G. Larsen Price: £7.60 
TELEl'EXT 8t VIEWDATA 
by S. A. Money Price : £6.00 
THE EUROPEAN CMOS SELEC
TION 
by Motorola Price : £7.75 

*ALL PRICES INCLUDE POSTAGE* 

THE MODERN BOOK CO. 
Specialist in Scientific 

& Technical Books 
19-21 PRAED STREET 

LONDON W21NP 
Phone 402-9 I 76 

Clos!ld Sat. 1 p.m. 

(8974) 

TEST EQUIPM-ENT: Airmec 210 
modulation meter 1-300MHZ £195; 
Marconi TF 1064/B VHF generator 
£150; TF1041 V.V.M. £30; Telonic 
SM2001/VR2M sweep generator £400; 
Schomandl FDI frequency standard 
£80 .. Phone: Taunton 83440. (13~ 

MODERN FACSIMILE M/C (convert 
for Meteosat,) £65; BC221 torig. 
charts) £18; ASR33 mechanis·m for 
spares £15; Ferrograph 4A, £55; 
Uniselectors 4P/25W £2 ea. Tel. 
()235-87695. t129 

LOGIC MONITORS, 16 bit, £24.50. 
Send for data: J. E. Sinclaire & 
Co., 139a Sloane St., London SW1X 
9AY. 034 
POWERTRAN Comp-80, well built , 
running graphics and expansion 
plug, £280. Rolley, 2-24 Lawrence 
Kershaw Hall, Jarrom Street, 
Leicester. ll05 
PARALLEL TRACKING ARM as 
design in W.W. Jan . 1980. Designer 
approved machined metal parts 
available. S.a.e. to J. Biles, 120 
Castle Lane, Solihull. West Mid
lands. <120 

RADIO TELEVISION SHOWROOM/ 
WORKSHOP to be cleared - stock, 
spare parts, test gear, fixture. fit
_ting, showcases, etc. Offers? Tel. 
01-574 2159. Closing. < 180 

THE SCIENtiFIC WIRE r 

COMPANY 
PO Box 30, London, E.4. 

ENAMELLED COPPER WIRE 
SWG 11b. Boz. 4oz. Zoz. 
10to 19 2.65 1.45 . 75 .so 
20to 29 2.85 1.65 .90 .70 
30 to 34 3.05 1.75 1.00 .75 
30to 40 3.40 t .95 1.1 5 .84 
41 to43 4.55 2.55 1.95 1.30 
44 to 46 505 3.05 2.15 1.70 
47 8 .00 5.00 3.00 1.80 
48 15.00 9.00" 6.00 3.30 

SILVER PLATED COPPER WIRE 
14& 16 4.60 2.25 t .44 .90 
20&22 . 5.00 2 .85 t.74 1.06 
24 & 26 5.70 3.31 2.00 1.22 
28 & 30 6.67 3.86 2.35 1.44 

Prices include P&P and VAT 
SAEbrings lisl of copper & resistance Wires. 
03aler Enquiries invited (9063) 

. rcrysta~. ~ 
FI:~,~\\1Nilf,i 
~@~ · : 

Private enquiries. send [3p in sli1~s for brocllur~ 

CONSTRUCTION CHARTS: Radio 
telescope, detects distant galaxies, 
£2. 75. Solar energy furnace, 20kw 
possible £2.50. Digital Multimer 
(including capacitance) £3.20. 
weather computing tape ~basic) 
£5. R&E, Highlands, Needham 
Market, Suffolk. (111 

CAPACITORS, METAL CASED, . 
paper dielectric, 12uF at 1500 volts, 
4uF and 8uF at 1000 volts. Guild
ford 71281, ext. 515, < 128 

NEWBURY VDU RSD2C, 21 1~-nes 
of 80, uppe·r c.a,se ASCll charac
ters, edit mode, 110/1200 band, 
£175. - Box 140. (140 

TELEVISION TUBE REBUILDING 
PLANT FOR SALE. La.te,s.t equip-
ment. Fu:ll detaHs .from (0704) · 
69181 ·or 051 920 6803, (146 

TEKTRONIX 545B sc,ope + 1A1, 
vgc, boxed with manuals, £290 inc 
Securicor, 240/24V 1.5A transfor
mers £2.50 ea. 748's 10 off £2.50. 
Po10:Je 02i013 81987. (138 
LARGE QUANTITY OF RADIO AND 
RADAR EQUIPMENT, 1940-1960, 
covering three floors of large house 
belonging to the late Mr. Bunn. 
Send large s.a.e. for list. R. A. F. 
Palmer & Son, P.O . Box 4, Bexhil~
on-Sea, Sussex. < 179 

SOLAR CELLS, bits, books and 
bargains . Send stamp for list or 
95p for Solar Cell booklet and 
Data sheets. Edencombe Ltd, 34 
Nathans Road, North Wembley. 
Middlesex HAO 3RX. .(8061 

TECHTRONIC PLUG· IN UNITS : 
Type M - 3 trace, 4 input, .· £70; 
Type CA - dual trace, £50; Type 
D - differential high gain, £60; 
Type B - calib. wide band, £50; 
Type 0. current probe amp, £40 . 
Tel. Wraysbury 2321 (Nr. Heath· 
row) . 

Eighi pal vertical colour bars, R-y, 
B-Y, Grey scale etc. Push-button 
controls £35 p/p £1; Battery Hold
ers £1.50; Alternative Mains Supply 
Kit £4.80; De Luxe Case £4.1!0; 
Aluminium Case £2.60. Built and 
tested (battery) in De · Luxe Case 
£58, p/p £1.20. 
CROSS HATCH KIT, UHF ·aerial in· 
put type, also gives peak white and 
black levels, battery operated £11 
p/p 45p. Add-on Grey scale kit 
£2.90 p/p 35p; De Luxe Cas" 
£4.80; Aluminium Case £2 p/p 
ssp. Built and tested in De Luxe 
Case £23.80 p/p £1.20. · 
UHF SIGNAL STRENGTH METER 
KIT £16.80, alum. Case £1.50, De 
Luxe Ca•se £4.80 p/p £1. 
CR'l' TEST AND REACTIVATOR KIT 
for Oolour and Mono £20.80, p/p 
£1.30; TV 625 IF Unit for Hl·ft amps 
or tape rec. £6.80, p/p 75p. Surplus 
Bush IF panels. A816 £2.80, TV312 
(single IC) £5. BC5600 <Exp) £5, 
A823 (Exp) £2.80 p/p 85p. Bush 
A823 (A807) Decoder panel £7.50 
p/p £1. A823 Scan Control panel 
t3.50, blue lat, 75p, Philips G6 single 
standard convergence unit £3.75 
p/p 90p. GEC 2040 ex rental panels, 
Decoder £5, Time Base £5 p/p 90p. 
Thorn 3000 ex rental panels, Video, 
Decoder, frame, IF .£5 p/p 90p. 
Colour Scan coils, Plessey £6, Yoke 
£3.50, blue Jat, 76p (Mullard also 
av.ailable). Mono Scan coils Philip&/ 
Pye £2.80. Thorn £2.80 p/p 85p. 
Philips G8 Decoder panels, salvaged 
for spares .£3.80 p/p 90p. Varicap 
UHF tuners Gen Instruments £3.50, 
ELC 1043 .£4.50, ELC1043/05 £5.50; 
Philips G8 £5.50 · p/p 35p. Salvaged 
UHF Varicap tuners £1.50 p/p 35p. 
UHF/VHF ELC2000S Varicap tuner 
£8.50 p/p 65p. Varicap control units, 
3 pos. £1.20, 4 pos. £1.50, 5 pos. 
£1.80, 6 pos. (special offer) £1.80, 
7 pos. £3.80 p/p 45p. Touch Tune 
control unit Bush 6 pos. £5 p/p 
75p. UHF transtd tuners, rotary 
incl. slow motion drive £2.50, 4 pos. 
push button £2.50, 6 pos. push but· 
ton £4.20 p/p £1. (Thorne, GEC, 
Hush, Decca, etc., special types 
available, details on request). Delay 
Lines DL20, DL5 £3.50, DLl SOp p/p 
65p~ Remote Control Thorn-type 
Transmitter, receiver £2 pair p/p 
45p. Large selection of lopts, trip
lers, mains droppers, and other 
spares for popular makes of colour 
and mono receivers. 
MANOR SUPPLIES, 172 WEST END 
LANE, WEST HAMPSTEAD, LON
DON NW6,- SHOP PREMISES, 
EASILY ACCESSIBLE, WEST HAMP· 
STEAD·BAKERLOO, JUBILEE TUBE, 
and BRITISH RAIL N. LONDON 
(RICHMOND-BROAD ST.) and ST. 
PANCRAS-BEDFORD. BUSES 28, 
159, 2, 13. Callers welcome. Thou
sands of additional items available 
at shop premises not normally ad
vertised. Open daily all week in
cluding Saturday (Thursday half
day). MAIL ORDER; 64 GOLDERS 
MANOR DRIVE, LONDON NWll 
9HT. Tel. 01-794 8751. All prices 
subject to 15 % VAT. 

ENCAPSULATING, coils, transform
ers, components, degassing, sili
cone rubber, resin, epoxy. Lost 
wax casting for brass, bronze, sil
ver, etc. Impregnating coils, trans
formers. components. Vacuum 
equipment low cost, used and new. 
Also for CRT regunning met 
allising. Research & Development. 
Barratts, Mayo Road. Croydon. 
CRO 2QP. 01·684 9917. (9678 
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We can offer the most complete range of 
electron guns, parts and tube components. 
All gun types for black arid white, also high 
definition guns for monitor tubes. A wide 
range of colour guns, to suit European I 
American and Japanese tube types. 

We also offer equipment for testing and 
manufacturing . Prices, catalogue and tech
.'rical advice·on request. 
ALGOGRIFF p.v.b.a. 
(Electronics &t Equipment) 

LISPERSTEENWEG 
196 2500 Liar I Belgium 
Tal: 031 /802387. Telex: 35371 

(101) 

SMALL.BATCH 
Productions asSembled from Sample or 
Drawings. Quick deliveries. Competitive 
prices. Design Service also available. Write 
or telephone: 

SYNERGY BRITON ELECTRONICS 
UMITED . 

BRITONHOUSE";&2_ii_Aii.WAY iiOAO 
OOWiHAinURKEt 
NORFOLK PE38 9EL 

Telephone (036 63) 5222 

SMALL BATCH PCB'S produced 
from · your artwork. Also DIALS, 
PANELS, LABELS. Camera work 
undertaken. FAST TURNAROUND. 
- Details: Winston Promotions, 9 
Hatton Place, London EClN SRV. 

nted Circuit Bo 
layouts ~ Photography - "Legend 
pnntmg - Roller tinning - Gold 
plating - Flexible films -Convention-
al fibre glass.- No order too large or too 
small -Fast turnround on prototypes . . · 
All . ·1 bl NO (9630) 

EURO CIRCUITS TD. 
Highheld House 
West Kmgsdown 
Nr. Sevenoaks. Kent WK2344 

TEST EQUIPMENT 
CALIBRATION 
AND REPAIR 

Quick turn round, attractive rates. ring for 
details 0n ~p1on (0703) 431 323 

DUTCHGATE LTD. 
94 Alfri8ton Gardens, Glioling 

Soulhamptan 
(93B5) 

PROC-ESS PHOTOGRAPHY. 2:1 
reductions o·f PCB artwork etc. 
Prices for positives:- 5! x 7 
£3.50, 7 X 11 £4.50, 11 X 14 £6. 
Return of post plus 50p or while 
you wait service for afternoon 
callers. D.J.S. Electronics, Totter
d.own Centre, 140 Wells Rd, Totter
down, Bristol B·S4 2AQ. Tel. 0272 
776289. (107 

COURSES 

Tel. 01·405 4127/0960. . (9794 ' UNIVERSITY OF LANCASTER 
DEPARTMENT OF PHYSICS DESIGN SERVICE. Electronic . De

sign Development and Pr·oduction 
Service avat.J.able in Digiltal and 
Analogu.e Instruments, RF Tr.ans· 
miltters and Receivers for c;o·ntrol (}f 
any function a.t any range. Tete~ 
metery, Video Transmitters and 
Monitors, Motorised Pan an4 Tilt 

'Heads etc. Suppliers to the Ind\1JS!try 
for 16 years. Phone ·~r write Mr. 

MSc COURSE IN 
SEMICONDUCTOR 

DEVICES 

•. Falkner, R.C.S. Electronics, 6 W(}l- • 

Microelectronic devices - their operation, 
construction and use are studied in this 
one-year course. The current national ex
pansion in the production of microelectronic 
devices will result in a need for experts in the 
device physics, design and manufacture of 
semiconductor devices. This course covers 
material problems associated with the 
manufacture and involves laboratory work · 

sey Road, AshfOII'd, Ml.ddleSJex. 
Phone . Ashford 53661. (8341 

'REPETITION SHEET METALWORK 
on Wiedemann turret press. Long/. 
short runs. Highly competitive. 
Quick . deliveries commi-ssion. for 
introductions. - EES Ltd., Chfford 
Rd., Monks Rd., Exeter. 36489. (8060 
SHEET METAL WORK fine or 
general front panels chassis; 
covers, boxes, prototypes. 1 off ot; 
batcn work fast tui'nround. 01·449 
2·695. M. Gear Ltd, 179A Victoria 
Road, New Barnet, Herts. (9908 
PRINTED CIRCUIT MANUFACTURE. 
Very fast, reliable service. Lowest 
prices. Prototypes welcome. Inhouse 

. on the basic manufacturing processes as 
well as the theory of operation. There is a 

· project done in collaboration with industry. 

The course is approved by the Science 
Research Council for award of their Ad
'Vanced Course Studentships. Applicants 
should hold a first or second class degrre in 
Physics or Engineering or equivalent 
qualifications. • 
Further details and application form from: 
Prof-r R. H. Tradgold, Department of 
Phyaica, Univeraity of Lancaster. Lan
caatar LA 1 4YB. ( 14 7) 

photography. Phone 06474-573 for 1 'I;;:;;:;;:;;:;;:;;;:;;;;;;:;;;;;;:;;;;;;:;;;;;;:;;;;;;:;;;;;:;;;;:;;::~; I 
instant quote or write to AKTRO· 
NICS Ltd., 42/44 Ford Street, More- UMIST 
tonhampstead, Devon. (9857 

PC.B MANUFACTURE ~ncluding 
circuit design, artw.ork (P.TH) 2:1 
reduction photographic serv.ice. 
Drilling/profiling, assembling/test~ 
ing. Single/double - sided boards. 
Any intermediate stage undertaken. 
Prot{)type service availaJble.- R-ing 
(0621) 741560 or wr~•te Mayland 
PCB Go Ltd, 4 The Drive, Mayland~ 
sea, Chelmsford, Essex CIM3 6AB. 
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DESIGN DEVELOPMENT MANU; 
FACTURE. We can offer a high 
quality, professional service, cover
ing all aspects from original design 
to small batch production. Digital/ 
Analogue prototypes welcome. For 
c-ompetitive pnicing and quick de
livery phone Mr. Flower, Digitalis 
Ltd., 9, Milldown Road, Goring-on
Thames, Oxfordshire. Tel: 049 14 
3162. (9925 

ELECTRONIC DESIGN SERVICES. 
Wide engineering experience avail
'able for the design of basic circuits 
to complete systems. Analogue DC 
to 1GHz and Digital. Write or 
phone Mr Anderson, Andertronics 
Ltd, Ridgeway, Hog's Back, Seale 
(Nr. .Farnham), Surrey. Runfold 
2.639. (9140 

AUDIO AND COM.PUTE•R c.as.sette 
dupHcating. One to one or hi-speed 
from 33p inclusive. - Stable,· 
Inglenook, West End, Launton, 
Oxon. Tel. 0869 22831. (122 

POSTGRADUATE COURSE IN 
SOLID-STAT£ 
ELECTRONICS 
(M.Scand Ph.D.) 

A 12-month MSC course comprising two 
terms of lectures, followed by a 5-month 
research project, starts at UMIST in October 
each year. This course, suitable for gradu
a~es in Physics , Electrical Engineering or 
related subjects. is concerned with the 
design and behaviour of solid-state devices 
such as transistors. integrated circuits. 
magnetic computer memories, etc. and the 
solid -state physics on wh ich they are based. 
Suitable candidates may be given the 
opportunity to proceed to Ph.D. work. SAC 
studentships are available fo.r suitably 
qualified candidates. 
Further information from Dr. K. E. Singer, 
Department of Electrical Engineering and 
Electroncs, UMIST, Manchester M 60 1 QD. 

. (133) 

ARTICLES WANT~~ 

HU-GO offer prompt settlement for 
surplus electronics components, TV I 
audio spares are o-f particular in
terest. Contact Miss Hughs, 9 West
hawe, Bretton, Peterborough. Tel. 
265219. . (9731) 

TURN YOUR SURPLUS Cap-acitors, 
transi-stors, e-tc, into c;ash. Contact 
COLES-HARDING & Co., 103 South 
Brink, W~·bech, Cam:bs·. 0945-4188. 
Immediate settlement. We also wel
come the o,pp·ortunity to quo.te fior 
complete facto•ry clearance. (9509 
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PCBs Production 
runs or prototypes 
Assembly to sample or drawings * Design Service if required * Quick response to demand * Expert hand solderin_Q 
*Nothing too larqe or too sma_/f_ 

1 Telel)hone or"write: 

~!~H!'!!EF!E~o!!'ONICS ~ l-0~ 
~ lnclua1ry IEat8te 
R.-n, Che.hire 

Tel. Runoom (09285) 75950 (
9950

) ,....,. ____ _ 
1 K.I.R ELECTRONICS LTD. 

CONSULTANTS- DESIGNERS 
ASSEMBLERS 

SPECIALISTS IN MICRO-BASED SYSTEMS 

50 Flixton Road 
Unnston. Manchester 

Tel: 061-748 3878 
(9919) 

SMALL BATCH rpl"oductimlls wiring 
assembly t1> samPle or dnawings. 
Specialist in printed circuiits as
semblry, Rock Electronics, 42 Bis· 
hoPISifie:ld, Harlo-w, Essex 0279 33018. 

(9094 

BATCH PRODUCTIO·N wiring and 
assembly to sample or drawings. 
McDeane E~ectricals, 19b Station 
Parade, Ealmg Common, London, 
W5. TeL 0,1-992 8976. (169 

PRINTED CIRCUITS BOARDS. 
Quick deliveries, competitive prices. 
Quotations on reqeust, ,roller thin
ning, drilling, etc. Speciality small 
batches. Larger quantities avail-
able. J.amieson Automatic Ltd., 1-5 
Westgate, Bridlington, North Hum.
berside. For the attention of J. 
Harrison (0262) 74738 or 77877. 

(9652 

ELECTRONIC DESIGN SERVICE. 
Immedi.ate capacity av;ailabl·e for 
circuit design and developme-nt 
W\Ork, . PIC artwork, etc. Small b<i'tch 
and prototype p-roduction welcome. 
- E.P.D.,S. Ltd., 93b King Stre·e•t, 
MAIDSTONE, Kent. il622-677916. 

(9667 

l.tt.S. SYSTEMS 
Due to . expansion of our manufac

,turing facilities we are able to under
take ass~mbly and testing of circuit 
boards or complete units in addition to 
contract development. 

,We can produce, test and calibrate to 
a high standard digital -analogue and 
RF equipment · in batches of tens to 
thousands. 

Telephone to arrange for one of our' 
engineers to call and discuss your 
requirements, or send full details for a 
prompt quotation.. · 

TEL~ 01-253 4562 
or reply to Box No. WW 8237 

' - . - (8237) 

JELVALE LIMITED 
Electronic Design, Development 
and Pre-production Manufacture 

104 Marshalswick Lane 
St. Albans. Herta 
St. Albans 69437 

(167) 

PCB ARTWORK DESIGN SERVICE 
with component notation masters 
and assembly drawings. PADS 
Electrical Ltd, 01-850 6516, 45 
Southwood Road, New Eltham SE9. 

(7905 

Kl BMORE for printed circuits, 
rapid prototype to production runs, 
also panal printing design, layout, 
artwork and photographic services. 
- Kibmore Circuits Ltd., Redhill, 
Surrey. Tel. Reigate 41010. (9973) 

ELECTRONIC ASSEMBLY. High 
quality. Quick turn around for all 
your needs: Prototypes, Batch, 
PCB Hardwiring. Testing. Wand
tronics, Frogmore, Wandsworth, 
London SW18. 01-870 6585. (10015 

RAVEN TRANSFORMER CO·M'PANY 
offer production, transformer and 
c'o-il ·winding, qui•ck d.eH.very and 
co-mpe1ti.tive p-rices. - 5S7 High 
Rotad, Le)'lton, ElO. Tell 01-556 !}467. 

(143 

BUSINESS OPPORTUNITIES 

INNER NORTH LONDON 

Excellent first floor premises . Pully equipped for Electronic/Light 
Assembly, 8,000 sq . ft . Rent £9,288 p.a . Price: £25 ,000 (would 
consider sensible offer tor quick sale or would sell without fittings). 

Drivers & Norris. 407 Holloway Road 
London N7- 607 5001 

(117) 

ARTICLES WANTED 

WANTED 
Test equipment, receivers. va lves, transmit
ters , components, cable and electronic 
scrap, any quantity. Prompt service and 
cash. Member of A.8. R.A. 

M&BRADIO 
86 Bishopagate Street 

Leeds LS1 4BB 
0532-35649 

We will purchase your surplus and 
obsolete Telephone Equipment and· 
Electronic Components . Anything 
considered, from Relays to Complete 
Exchanges. . 
Contact: 

TELECOMM. SPARES 
Lea Valley (0992) 716945 

(137) 

SPOT CASH 
paid for all forms of electronics equip
ment and components. 

F.R.G. General Supplies · 
550 Kingston Road 
London SW20 SDR 

Tel : 01-404 5011 
Telex: 24224. Quote Ref. 3165 

(8742) 

WANTED: Recording equipment of 
all ages and varieties. (California, 
U.S.A.). Tel. (415) 232-7933. (9814 

STORACE SPACE is expensive, why 
sto·re redundant and obsolete 
equipment? For fast and efficient 
clearance of all test gear, power 
supplies, PC boards, components, 
etc., regardless of condi.Uon or 
quantities. Call 0"1-771 9·413. (8209 

www.americanradiohistory.com

www.americanradiohistory.com
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49-53 Pimcras Road, London NW1 208. 
Tel: Oi-837 7781 . Telex: 298694. 

Brand New-
Top Quality Performance 8t Value 

HM 307 HM 312 
Single Trace DC-1 0 
MHz. 5mV /em. 
.Plus built-in 
Component Tester . 

£149 

Dual Trace DC-20 M Hz, 
5mV / em . Sweep Speeds 
40 ns-0.2 s/cm 8x 10 
em Display . 

£250 
Other models up to 50MHz bandwidth available. Prices 
and full specs on request. Full demonstration at our 
premises . Quick delivery 

. -Prices do not include VAT (15 ",{•) or Carr iage . _ 
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This superb organ- build the first 
working section for just over £100. 
Full specification in our catalogue. 

~"'-- . 
• -~~A .i. ~&A • • • 
. .......... . .. 

Touch operated rhythm generator, the 
'Drumsette'. Construction.details 25p. 
!Leaflet MES49). Specification in our 
catalogue. 

Multi meters, analogue and digital, 
frequency counter, oscilloscopes, and 
lots, lots more at excellent prices. 
See cat. pages 106 and 183 to 188 for 
details. 

61-note touch-sensitive piano to bui ld 
yourself. Full specification in our 
catalogue. 

. A massive new 
catalogue from 
Map lin that's even 
bigger and better 
than before. )f you 
ever buy electronic 
components, this is 
the one catalogue 
you must not be 
Without. Over 280 
pages- some in full 
colour- it:s a 
comprehensive 
gu1de to electronic 
components with 
hundreds of 
photographs and 
Illustrations and 
page after page of 
Invaluable data. 

Our bi-monthly newsletter contains guaranteed prices 
special otters and al l the latest news _from Maplin.- ' 

A range of highly attractive knobs is 
described in our catalogue. Our prices 
are very attractive too! 

The 3800 synthesiser build it yourself 
at a fraction of the cost of one ready
made with this specification. 
Full details in our catalogue. 

A pulse width train controller for 
smooth slow running plus inertia · 
braking and acceleration. 
Full construction details in our 
catalogue. 

Speakers from IX inch to 15 inch · 
megaphone. PA horns, crossover~ etc. 
They're all in our cate;tlogue. 
Send the coupon now! 

ELECTRONIC SUPPLIES LTD 

WW-002 FOR FURTHER DET,AILS 

~NAME _________ · _____ __ _ 

- ADDRESS ... --·- ______ _ 

~ 
. - ---------- ·---· c 

I 

Allmail·to:-

A wide range of disco accessories at 
marvellous prices. Our catalogue has 
all the detai ls. 

A very high quality 40W per channel 
stereo amplifier with a superb 
specification and lots of extras. 
Full construction details in our 
catalogue. 

A genuine 150W per channel stereo 
disco to build yourself. 
Full specification in our catalogue. 

P.O. Box 3, Rayleigh, Essex SS6 8LR. 
Telephone: Southend (0702) 554155. 
Shop: 284 London Road, Westcliff-on-Sea, Essex. 
(Closed on Monday). 
Telephone: Southend (0702) 554000. 
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: Toolbox Reels : 
Three solders that cover all your I I electrical appl1cat1ons 
40/60 Tm/Lead s1ze 3 I ! 60/40Tin/Lead size 10 £ 3.22each 

L S=1:.:oy SIZe12 ______ _ _ J 
---------. 

I 
Economy Pack 1 
This convenient dispenser 
contains enough general 
purpose solder for about 200 
average joints . Suitable for · 
all electrical work . 

I 
I 
I 

Size 6 46p I 

Handy Dispensers 
Size l9A All electrical work 
Size PC115 For small components 
Size SV130 Use with copper bits and wires 
Size AR140 Metal repairs 
SizeAL150 Aluminium 
Size SS160 Stainless Steel 

83p 
92p 

£1.27 
92p 
92p 

£1.38 

Wireless World, March 1980 

---------1 
·I Savbit Dispenser 
I Contains Ersin Multico re Savbit 

so lder, which increases life of ~"IJ~~~!' I copper bits by 10 times. 

I SizeS 78p 
I 
'-----\ 
r-------------~ 

I 
I ~~!i~i~gr m~~~!a~ 
I Easy to use and ideal 

where solder wire I cannot pen etrate. 

I 
I 
I 
I 
I 
I 

Size BCA14 £1 .38~ I 
Stainless Steel & Jewellery I 1 ('Arax Flux) Size BCA16 £2.04 · 

l 
(All prices inc. V.A .T.l J ------------

eee Bib keeps it playing 

Anti -static liquid and record 
preservative . . 
Following years of research, Bib 
laboratories have developed Groov
Guard XL-2, Anti-static Record 
Preservative . When applied to the 
record, eliminates static charge for 
the expected life of the record . 
Another advancement with Groov
Guard XL-2 is that it reduces the 
frict ionarwear of the record surface 
thus giving extended life . Safe pump 
action dispenser. Non-flammable 
Non-toxic . 
Ref.27 

Bili 
£2.48 inc. VAT Record 

Valet 

WW~04 FOR FU RTHER DETAILS 
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: ~~ : 
I I 
I Tape Head Maintenance Kit I 
1 Everything necessary for clea ning heads, 1 

capstan and pinch wheel on all types of I recorders. I 
Cleaning and po lishing pads , cleaning I liqu id and brush inspection mirror included . I 

I Ref 25 £2.48 inc. VAT 1 
\ Bri t . Pat . No. 1485069 J ...._ ______ ._ __ __ 

Wireless World, March 1980 
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SOLDER SCORE 

Toolbox Reels 

gets it together... 

i 

Three solders that cover all your 
I electrical applications. 
J 40/60 Tin/Lead size 3 
| 60/40 Tin/Lead size 10 

Savbit Alloy size 12 £3.22each 

I 
Economy Pack | 

I 
I 
I 

Size 6 46p | 

This convenient dispenser 
contains enough general 
purpose solderforabout 200 
average joints. Suitable for" 
all electrical work. 

If 1 HANtJy DISPENSERS 
fis^ARIyi .■: .iv. inssh 

s-aw StMf 
sgiiH 

mz 

W4 

Handy Dispensers 
SizetQA All electrical work 83p 
SizePC115 For small components 92p 
SizeSVISO Use with copper bits and wires £1.27 
Size AR140 Metal repairs 92p 
SizeAL150 Aluminium 92p 
SizeSS160 Stainless Steel £1.38 

Savbit Dispenser 
Contains Ersin Multicore Savbit 
solder-which increases life of 
copper bits by 10 times. 

SizeS 78p 
■%> 

Solder Cream 
For jointing most metals. 
Easy touse and ideal 
where solder wire 
cannot penetrate. 

Electrical / Electronic 
CErsin' Flux) Size BCR10 £1,38p 
Metal joining CArax' flux) 

Size BCA14 £1.38p 
Stainless Steel & Jewellery 
CArax Flux) Size BCA16 £2.04 
(All prices inc. V.A.T.) 

••• B1 keeps it playing 

Cassette 

Editing Kit 

w. 

Make editing simple with the 
Bib splicer, tape cu|tter and 

splicing tape, 
with 6.3mm adaptor. 

Ref 56 £2.88 inc. VAT 

USA Pat. No. 4067563 (splicer) 
Brit. Pat. No. 1507583 

Brit Pat. No. 1258280 (method of splicing) 

\ 
\ I 
I I 
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Groov-Guard XL-2 
Anti-static liquid and record 
preservative. 
Following years of research, Bib 
laboratories have developed Groov- 
Guard XL-2, Anti-static Record 
Preservative. When applied to the 
record, eliminates static charge for 
the expected life of the record. 
Another advancement with Groov- 
Guard XL-2 is that it reduces the 
frictionafwear of the record surface 
thus giving extended life. Safe pump 
action dispenser. Non-flammable 
Non-toxic. 
Ref. 27 £2.48 Inc. VAT 

All prices shown are recommended retail, inc. VAT. 

Bih 

Sr, 

Groov-Kleen 
Automatic 
Record Cleaner 
For single-play turntables. Removes 
harmful dust to protect records and 
stylii. Finished-in chrome, bright 
anodised aluminium and shiny black 
Ref. 42. £2.99 inc. VAT 

/ I 

Cassette 
Fast Hand 
Tape 

Winder 

The Bib Cassette Fast Winder enables 
you to wind tape in one cassette whilst 
you are listening to another cassette. If 
you have a battery recorder, always use 
the Fast Winder to save the high 
battery consumption when fast 
winding. It winds a C.90 cassette in 60 
seconds — faster than most recorders. 
Ref. 78 £1.59 inc. VAT 

Record 

Valet 
In difficulty send direct, plus 20p P & P. 
Send S.A.E. for free copy of colour 
catalogue detailing complete range. 
Bib Hi-Fi Accessories Limited, 
Kelsey House, Wood Lane End, 
Hemel Hempstead, Herts., HP2 4RQ. 

Soft bristleson leading edge remove 
dust and humid velvet pad collects 
particles. This advanced cleaner is 
engineered in a fine shiny black finish 
and is.supplied with dust cover and a 
22ml, bottle of anti-static cleaner 
Ref- 47 £3.29 inc. VAT 

Jl \ 

Tape Head Maintenance Kit 
Everything necessary for cleaning heads, 
capstan and pinch wheel on all types of 
recorders. 
Cleaning and polishing pads, cleaning 
liquid and brush inspection mirror included 
Ref 25 £2.48 inc. VAT 

Brit. Pat. No. 1485069 
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