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gets it together ••• 
. _,... ------ ---
1 Savbit Dispenser 

I For radio, TV and similarwork. 1 Reduces copper erosion .· 

\ Size 5 78p inc. VAT 

I 
I 

Three solders that 
cover all your electrical 
appl ications. ...... -- -- .. ._ 

Emergency Solder 

\ 
I 
I 
.I ---40/ 60 Tin / Lead Size 3 £3.22 each 

60/40 Tin / Lead Size 10 £3.22 each 
\ Savbit Alloy/ Size 12 £3.22 each I '--- ..... ---- ---- ·--·"' --------, 

Flux Paste i 
A fast non-corrosive, rosin flux 

. for general and electrical soldering. I 
Use in conjunction with 'Ersin' Multicore solders. I 

Size RF10 60p inc. VAT 
'Arax' Use in conjunction w ith '.Arax' Multicore I 
solder for general metal fabrication . I 

\ Size AF14 60p inc . VAT . 
, ___________ ...., __ ..,.. 

Multicore W i ck 
Multicore Wick for solder removal and desoldering 
For desoldering component leads from PCB's or removing 
solder from virtually any joints .Size AB10 £1.92p inc . VAT ,--------- --- - ..... r - .-- . W ire Str ipper 'I 

a nd Cutte r 
Easily adjustable for most sizes .I 

of flex and cable. I 

H and y Dispens ers (All prices inc . V.A.T.l 

Size 19A All electrical work · 
Size PC115 For small components · 
Size SV130 Use with copper bits and wires 
Size AR140 Metal repairs 
Size AL 150 Aluminium 
Size SS160 Stainless Steel 

83p 
92p 
£1.27p 
92p 
92p 
£1.38p Fitted with extra strong spring for 

automatic opening . Easy grip handles 1 

a·u keeps it play· ____ ____________ , 
I \ 
1 Cassette .. 1 

-----------1 Cassette ' 

1 Fast H and 
1 Editing Kit . 1 
I Make editing simple with the I 
I Bib splicer, tape cutter and I 

splicing tape, 

Tape 

: Winder 
with 6.3mm adaptor. I 

I Ref 56 £2.88 inc. VAT 

I I 
I I 

I 
I 
I 
I I USA Pat. No . 4067563 (splicer } ·I 

I Brit. Pat. No . 1507583 I 
No. 1258280 (method of splicing } 

\ I 
For single-play turntables . Removes 11

1 harmful dust to protect records and 

Groov-Kieen 

Automatic 

Record· Cleaner 

\ 
stylii . Finished•in ch rome, bright I 
anodised aluminium and sh iny black. 

1 Groov-Guard XL-2 1 
Ref. 42. £2.99, inc. VAT } ..._ __________ ,.., 

I Anti -static liquid and record I 
preservative. 

I Following yea rs of research , Bib I 
laboratories have developed Groov-

1. Gp uard AWnthi-sta t ic R
1
edcordth I 

reservat1ve. en app 1e to e I record, eliminates static charge for I 
I . the expected life of the record . 1 

Another advancement with Groov-
1 Guard XL-2 is that it reduces the 1 

frictional wear of the record surface 

I thus giving extended life . Safe pump I 
action dispenser. Non-flammable 1 Non-toxic . I 
Ref. 27 £2.48 inc. VAT 

.... ------------------A/1 prices shown we recommended re tail, inc . VAT. 

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, 

._,.,. _________ _ 

Record 
Valet 
Soft bristles on leading edge remove 
dust and humid velvet pad col lects 
particles. This advanced cleaner is 
engineered in a fine shiny black fmish 
and is. supplied wi th dust cover and a 1· 22m I. bottle of anti -static cleaner. 

Kelsey House, Wood Lane End, Ref . 47 · £3.29 inc. VAT 

-

Bili . . \ Heme I Hempstead, Herts., HP2 4RQ. __________ ..., 

F OR FURTHER DETAILS 

\ 

The Bib Cassette Fast Winder enables 
you to wind tape in one cassette whilst 
you are listen1ng to anothe r cassette . If 
you have a battery recorder, always use 
the Fast W inder to save the h1gh 

wind ing . It winds a C.90 cassette 1n 60 
seconds - faster than most recorders . 

· battery co nsumption when fast . I 
Ref. 78 £1.59 inc. VAT 1 ......, ____ ____ _ .,. 

-·-- -- -
___ ...., 

Tape Head M a intenance Kit 
Everything necessary for cleaning heads, 
capstan and pinch wheel on all types of 

. 
1 

· 
Cleaning and polishing pads, c eanlng 
liquid and brush mspection mirror Included. 

Ref 25 £2.48 inc . VAT 
Brit . Pat . No . 1485069 .._. ___ _____ __ __ 

\ 
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WIRELESS WORLD, JANUARY 1980 

Front cover design by Geoff 
Harrold symbolizes man's in
creasing involvement with his 
technology and introduces the 
special feature "Radio and 
electronics into the 'eigh
ties". 

IN OUR NEXT ISSUE 

Microwaw intruder alarm, 
based on a Gunn diode r.f. 
generator, uses a cycle 
counting scheme to pre
vent detector from being 
triggered by short move
nwtts ..t has good inter
ference rejection. 

The aerial is a 
design for two-band opera
tion, for example 2m and 
70cm, which uses no 
switching and needs no 
ground plane. 

· More on the Scientific 
In response to 

many requests from 
readers John Adams gives 
further details of the 
machine code monitor and 
the BURP monitor. 

Current issue price SOp, back issue 
(if available) £1 .00, at Retail and 
Trade Counter, Paris Garden. Lon
don SE1 . Available on microfilm : 
please contact editor . 
By post. current issue 79p , back' 
iss.ues ·(if available) £1 order 

and payments to Room CP34, Dor
set House, London SE1 9LU . 
Editorial & Advertising offices: 
Dorset House , Stamford Street, 
London SE1 9LU . 
Telephones: Editorial 01-261· 
8620. Advertising 01 -261 8339. 
Telegrams /Telex: Wiworld Bis
nespres 25137 BISPRS G. Cables 
Ethaworld, London SE 1. 

·subscription rates: 1 year £9.00 
UK and S31 outside UK . 

Student rates: 1 year, £4 .00 UK 
and $ 15.50 outside UK. 
Distribution: 40 Bowling Green 
Lane , London EC1R ONE. 
Telephone 01-837 3636 . 
Subscriptions: Oakfield House , 
Perrymount Road, Haywards 
Heath , Sussex RH16 3DH . 
Telephone 0444 59188 . Please 
flotify a change of address . 
USA mailing agents: . Expediters of 
the Printed Word Ltd, 527 Madison 
Avenue, Suite 1217, New York, NY 
10022. 2nd-class postage paid at 
New York . 

© IPC Business Press Ltd, 18t:SU 
ISSN 0043 6062 
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7 Into the • _ 

-38RADIO AND ELECTRONICS INTO THE 'EIGHTIES 

Land mobile radio by W. M . Pannell 
Broadcasting by D. P. Leggatt 

Consumer electronics by StJohn C. Jackson 
Radio navigation and radar by D. W. G. Byatt 

Audio by Adrian Hope 
H.f. radio communication by R. F. E. Winn 

Electronic measuring instruments by John L. Minck 

61 News of the month 
More v.h .f. broadcasting Engineers want registration 

Japanese make Prestel terminals 

64 World of amateur radio 

6 7 Practical parallel-tracking pickup arm - 2 
by R. Cooper 

7 3 Circuit ideas 
Simple waveform generator Amplitude modulator 

Long duration timer 

7 7 Letters to the editor 
Sidebands as phasors Digital filters 

The Poynting vector 

8 1 More on the scientific computer 
by J. H. Adams 

87 S.s.b. aod f .m. tranceiver- 4 
by G. R. B. Thornley 

92 Novatexts: astables -logic gate circuits 
by P. Williams 

95 New products 
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Hameg _the name for quality, performanee and 
value · 1n OSCILLOSCOPES. Advaneed design 
optimising the use of both integrated eireuits and 
diserete eomponents ensures reliability. 

dust a glanee at the speeifieation ehart will 
make you want to know more. 

HM 307 Single Trace DC-10 MHz, 5 mV/cm 
Plus built in Component Tester £1'49 

HM 312 Dual Trace DC-20 MHz, 5 mV /em 
Sweep Speeds 40 ns - 0.2s/cm 8 x 10 em 
Display £250 

HM 412 Dual Trace DC-20 MHz, 2mV/cm 
Sweep Speeds 40 ns - 2 .s/cm and Sweep 
Delay £350 

HM 512 Dual Trace DC-50 MHz, 5 mV/cm 
Sweep Speeds 20 ns - 5 s/cm plus Sweep 
Delay £580 

HM 812 Dual Trace DC - 50 MHz, 5 mV /em 
20 ns - 5 s/cm, Sweep Delay and Storage £1325 

We may be a new name to you, but eaeh instru
ment is baeked by over 21 years experienee in 
oseilloseopes. 

For FULL Details please contact 

HAMEG limited 
74- 78 Collingdon St., 
Luton, Beds. LU 1 1 RX. 

Tel: (0582) 41317 4 

UK Subsidary of Hameg K Hartmann KG 
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HM512 

HM812 

All prices UK list exc. VAT. 

10'-·;:. 
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DON'T GAMBLE 
WITH PERFORMANCE: 

BUY 
LE-VELL OSCILLATORS 
FREQUENCY 

ACCURACY 

SINE OUTPUT 

DISTORTION 

SQUARE OUTPUT 

SYNC OUTPUT 
SYNC INPUT 
METER SCALES 

SIZE & WEIGHT 

1Hz to 1 MHz in 12 ranges. 
0 to 1% fine control on TG200DMP. 
::1: 1.5% i 0 .01 Hz up to 1OOkHz. 
::1:2% up to 1 MHz. · . 
7V r.rri .s. down to< V w1th Rs = 

6000 . 
<0 05o/o from- 50Hz to 15kHz, 
<0.·1 o/o from 1OHz to 50kHz, <0.2% 
from 5Hz to 1 50kHz, < 1% at 1Hz and 
'1MHz. 
TG200D, DM & DMP only,_ 7V p_eak 
down to R1se t1me 
< 150nS. . 
<IV r.m.s. sine in phase with output 
::1: 1 o/o freq. lock range per volt r.m.s. 
TG200M, DM & DMP only . 01 2V' 
0!7V&-141+6dBm . 
260 X 130 X 180mm. 4 .3kg with 
batteries . 

TG200 TG200D TG200M TG200DM TG200DMP 

£92£99 £115 £120 £125 
FREQUENCY 
ACCURACY 

SINE OUTPUT 
DISTORTION 

SQUARE OUTPUT 
SYNC. OUTPUT 
METER SCALES 

_SIZE & WEIGHT 

TG152D 

Without 
meter £74 
FREQUENCY 

ACCURACY 

SINE OUTPUT 

DISTORTION 

METER SCALES 
SIZE & WEIGHT 

TG668 

Battery £245 
model 

3Hz to 300kHz in 5 decade ranges. 
::1:2%::1:0.1 Hz to 100kHz. 
Increasing to :I: 3% at 300kHz. 
2.5V r.m.s. down to 
<0.2% from 50Hz to 50kHz. 
< 1% from 1OHz to 200kHz. 
2.5V peak down to 
2.5V r.m.s. sine . _ 

. 0 I 2 _ 5V & -1 0 I + 1 Od B on 
TG152DM. 
260 x 130 X 180mm. 3 .4kg with : 
batteries . 

TG152DM 

With 
meter £92 

0.2Hz io 1.22MHz on four decade 
controls . 
:I: 0 .02Hz below 6Hz. 
::1: 0 .3% from 6Hz to 1OOkHz. 
::+- 1% from 1OOkHz to 300kHz . 
::1: 3% above, 300kHz . 
5V r.m.s. down to with Rs = 

6000 . 
<0.15% from 15Hz to 15kHz. 
<0.5% at 1.5Hz and 150kHz. _ 
2 Expanded voltage -21 +4dBm 
260 X 180 X 180mm . 5.4kg . -

TG66A 

Mains& £260 
battery model 

Prices are ex works with batteries . Carriage, packing and VAT 
. 

Optional extras are leather cases and mains power un1ts. 
Send for data covering our range of portable mstruments. 

MOXON STREET, BARNET, HERTS., EN5 5SD. 

TEL: 01-449 5028/440 8686 
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