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The Mark -1l M Tuner 3 . e e g i

DIY Hi-Fi will never seem the
same again. Ambit's Mark 111
tuner system is electrically &
visually superior to all others.
Some options available, but
the illustrated version with
reference series modules:
£149.00 + £18.62 VAT

With Hyperfi Series modules
£185.00 + £23.12

Precision construction &
design of all parts
Time/frequency display
State of the art performance
with facilities for updates,
using modular plug in
systems.

Deviation level calibrator
for recording

All usual tuner features

*

*

*

ALL TUNER KITS £3 carriage

al Dorchester All B Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo LW MW FM LCD Digital Frequency Display - July PW feature
A multiband superhet tuner, constructed using a single IC for RF/IF processing - but with “Update your old radio, or build this into a new design.
all features you would expect of designs of far greater complexity. The FM section uses a Or use it as a servicing aid - this low power unit with
three section {air gang) tuned FET tunerhead, with ceramic |F filters and interstation mute; | LCD display reads direct frequency in kHz/MHz, or
AM employs a double balanced mixer input stage, with mechanical IF filters - plus a BFO with usual AM/FM IF offsets for received frequency.
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the Low power LCD means no BFI - 15-20mA at 9v even
Mark [T} FM only tuner, employing the same degree of care in mechanical design to enable with the divide by 100 prescalar. FM resolution Is
easy construction. MW/LW reception via a ferrite rod antenna. 100kHz, AM 1kHz. Sensitivities better than 10mV
Electronics only (PCB and all components thereon) £33.00 + £4.95 VAT Complete kit £19.50 + £2.93 VAT, built and tested modulg £27.00 + f4.05VAT
Complete with digital frequency readout/clock-timer hardware £99.00 + £14.85 VAT Ambit stocks and distributes a wide range of frequency counter LSI for all types of DFM-
Complete with MA1023 clock/timer module with dial scale £66.00 + £9.90 VAT part two of the zatalogue contains details of the MSM5523/4/5/6 range, and the versatile
Hardware packages are available separately if you wish to house your own designs in a MSL2318 divide by ten or hundred prescalar IC. The DFMT combined counter for AM,FM
professional case structure. Please deduct the cost of electronics from complete prices. SW and direct/clock /stopwatch/timers - details available. but SAE please !
- e Ul ofL
PW SANDBANKS PI METAL LOCATOR | RApio 2nd AUDIO MODULES : Consistently the most advanced COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIG/TV etc.
Maintaining our professional approach to | FOR FM As usual, Ambit brings you the latest and best, a small selection of which is Shown
home constructor kits, we offer the pulse EF5801-3-4 series: 6 stage vi;_ricap tuning, all with oscillator output in this advertisement. The Ambit catalogues contain information on most of the
.- " . o 5801 Dual gate MOSFET RF stages, bipolar mixer £17.45 4+ 2.61VAT. | devices mentioned hers - and an order for the new part three will ensure vou stay u|
. ct P v y up
[ '”d“""‘?; dsandba"kfs N"e":“‘”".h '”rleved 5803 Dual gate RF/mixer stages, amplified LO out £19.75 + 2.96VAT | with Iatost Data ph ying service described in pricelist info.
‘onl molded_casing irorgreatly, impio 5804 'Hyperfi" series, with internal PIN diode agc, - | RADIO ICs for FM vat | SL1600 series Audio preamps  vat| |
enviromental sealing. £37.00+£5.55vat and ultra wide range tuning system £24.95+3.74VAT | CA30B9E 194 23 | SL1610 160 24 | LM3BIN 1.8 27] & ]
g EF5402 4 stage varicep tuner with TDA1062 and LO A3180E 245 37 SL1611 50 LM382N 165 250 sEa
XHF MONITOR RX WITH PPLESSE_Y Ic output. Uses FET/IC input. PIN age £1075  16WAT | BRT 15 390 33 | SLieiz 1eo G4 | ks 1oe 3g[Rs k>
/9 channel version of the PW design | FoR 30.200Mkz HA11225 220 33 | 501613 189 28 | KB4438 222 33|WEE3
but using standard (fundx9}crystals, and The EF series zre available on special order to cover bands (usually approx SN76G60N 0.75 11 SL1620 217 33 | TDA1028 360 53|=*g3g G
TOYO 8 pole crystal filter with matching 20% of the centre frequency) in the range described. Details in aur price list. RADIO ICs for AM/FM | SL1621 2.17 33 | TDA1029 350 53|8 Te Z
transformers. Coil sets from our standard | FOR FM Fs at 10.7MHz TDAI090 335 50 gt@gg ggg 2; ZDA_WN 3.75 56|9 g‘év_
s f 4 OMHz 7030 singl2 B pole linear phase fiker |F with HAT137£10.95 + 1.64VAT | TDA1083  1.95 29 udio power W= E g
g‘ge It" mvezjbf"i‘ ;:"3"1‘ zg ‘f{g%ma‘ 7330 two’ pole linear phase filter IF with CAS1BOE £16.25 + 2.44VAT [ TDAT220 140 21 | SL1626 217 33 | TeAgzom o075 11|% S23
mplete module ki : - : 7230 Hyperfi IF, switched bandwidth, AGC IF preamp, linear phase IF AMPLIFIERS gt]ggg fgg gz TBABI0AS 109 16[{ A58 3
. ceramic filters with diode switched narrow filter £24.95+3.74VAT | kgaaos 050 07 g LM38ON 100 15|NEt
MICROMARKET  OSTS overflow: DECODE RS for MPX {STE REQ) 1350 120 1g | SL1B40 189 28 [ (jiNa2gz 100 15 5 s B
6800P  650p 230p " Various types, guarantesd the world's biggest and best rariges see comms ics also SL1641 1.89 28 | TDA2002 195 239|238
6820P  §00p 195p LARSHOLT FM TUNERSETS communicaTions | SLES3S 275 41 | Halazo 299 a5/@% ek
6850P  275p 350p T 7252 MOSFET front end combined with CA3089 IF £26.50 +3.97VAT. KB4a12 255 ag | S8 | 20 48 | TDA2020 299 45
6810  400p 478p 7252 JFET front end. combined with IF and decoder £26.50 +3.97VAT | kgpid413 5 MC3357 312 47 | FeTs, MOSFETS, bipolars.
6852 365 625 i : i 8 " B} 75 41 | mc14g6 1.25 19
P (i EM/AM _tuning synth see details in th is adver SDB000 3.75 56 3 and various others: see PL

8080 630p 540p| +15% VAT NES44 170 25

0STS: Remember all OSTS stocks are obtained from BS2000 approved-sources - your w ) MORE FROM THE GENERAL AMBIT CATALOGUE RANGES:
assurance that all devices are very best® firit quality commercial types. Sbome LPSN ) 2 Varicap tuning diodes for AM/FM/TV : D cont R diaeart
TTL is presently:in great demand, so please check by phone before .ordering . é =] 4000 17 74522 149 j1.9v am tuning (Cr 15:1} from TOKO— syn(h;;:e:OPéB ePr;?iln?inar&q:
e ; w & :gg; _}; 4528 102 1KV1211 double matched 175p 26p vat| Serial Gatsconteollod. arah the
l: u“durd l All prices tisted in |2 N 4008 100 §4529 141 [KV1210 triple matched  245p 37pvat| crandard swall ov counrt system
pence j# O & 4007 18 4532 125 |KV1215 triple snap-apart 245p 37p vat for maximum speed of operation
£ I < 5, | VOLTAGE ReGs: 2> 4008 80 :ggg :fg MVAM115  single 15v  105p 16p vat| Multiple time constant filters,
2zl 5|8 z| 5 & | 7800series TAmp pos 95p |~ &l 4000 58 4543 174 m\\;AI\MﬂTZS single 25y 105p 16p vat| suitable for AM/FM and other
z219 z|2 g8 3 | 7960 series 1amp nes 100p |1 &1 2009 58 543 124 |MvAM2 double 25v 148p 22p vat| communications/generator
7400 }13)20} 7472 [ 28 74142 D85 74257 108 | 78M series XAmp pos 90p << 8 4011 17 |a282 153 BB204/104 double FM  40p  6p vat applications. Not for beginners
7401 | 13)20] 7473 | 22|38 74143 [312 74260 153 | 78LCP 100mA 35p ol g012 17 4558 117 BA102 single AFCstc 30p 4pvat Full preliminary data pack@ge
q E12 24 | 78MGT2C varisble  175p | ha (o BA121/ITT210single afe 30p dpvar | £1+SAE No phone enquiries
7402714(20| 7474 [ 27|38 74144 74273 1 2| 40 4560 218
7403 [14[20 | 7475 | 38{40 74145 | 6587 | 74283 120 | 79MGT2C variable 175p g wl 4014 95 |ace2 530 BB105B single UHF 40p  6pvat | answered on this system for the
7404 14]24| 7476 | 37|38 74147 175] 74292 723CNvariabte IC 65p  [FE| 4016 52 [goug Jog |P'N DIODES, EANDSWITCH types time being. Watch this space......
7405 | 18|26 | 7478 | |38 74148 1091191 | 74365 49 | NE550 73 L5l 4017 80 |amga 2a1 |BA479  PIN awtenuator 35p Spvar | Proiected cost of the controller
7406 {38 7480 | 48 74150 | 99 74366 49 | L200variable Vand | 195p |0 55| 4018 80 |4see 303 |TDAT061Piform atten. 95p 14pvat| PCB less than £30: comprises the
7409 (17|24 | 7481 | 86 74151 | 64 B4 74367 43 MAINS EMi FILTERS —of 4019 60 Jas7z 25 BA182 Bandswitch 21p  3pvat two moedulus cnu"‘le_r. lpr%t:'v,
7410 (15[24 | 7482 | 69 74163 | 64 B4 | 74368 49 BS etc approved types) % | 4020 93 Y454 g3 |AN RF semiconductors stocked in depth. phasE/_derecmr, muitiple oop
7411 | 20|24 | 7485 [104{99 74154 | 96 74373 77 ! : w| 4021 82 J45g5 100 |Prease ask for quantity pricing details filter/integratars
7412 (17| | 7486| |ao| |74155 | s54[110 | 74372 77 | 1 AmPin IEC chassis = 5| 4022 90 e
7413 (30| | 7489 P05, 74156 | 80 (110 | 74377 124 connector - T 0| 1023 17 | LINEARS TOP GRADE LEDS by AEG: PRI RE EXC. VAT 9
7414 51| | 7490[33j00| |74157 | 6765 | 74379 130 [ 8 Ampin IEC 585 2wl 402s 76 |CA3130E 83 | SIZE Red Green Yello Orang ~ Quantity dicsaunis far LEbe
7415 24 7491|7810 74158 B0 | 74393 02 A"‘Pdw"e'“. 5 A g 4025 17 §CA3130T 90 | 5mm 14p 16p 15p 20p 10 per type - tess 10%
7416 (30| | 7492|38(78| |[74159 |210 {Toroid coresin Catno 2 _IZ Gl 4078 140 [ca3120e 3mm 13p 16p 18p 19p 100 per type - less 30%
7417 (30| | 7493| 32|09 74160 | 820130 | MISC. Counter/timer, scalar devices.......... |, <| 4027 55 |CA3140T 72 | 2%x5 17p 20p_20p 24p 100 mix in 10s - less 25%
7420 | 16124 | 749478 74161 78 | NESS55 30p NES56 78p NEBS5S 180p |t | 4028 72 JLM301AH 67 | FUTABA FLUORESCENT VACUUM DISPLAYE for CLOCKS etc
7421 | 29|24 | 7495a 65/99 74162 130 1 | m3908 72p > - 4029 100 RLM3OIAN 30§ 51 702" ciock display (static drive) with AM/PM flags  £9 +1.35
7423127} | 74961 580120) {74163 | 9278 | GEHGODC divide by 10717 to 320MH.  780p |w | 4030 58 |imassN 66 | oi1os  bew display for MSM5525 LS| counter  £9.45 + 1,42 vat
7425 127 7497 186 74164 11041130 | 11co0DC divide by 10/11 to 650MHz  1400p @ 2| 4035 120 JLM34BN 186 | 61706 5 digit DFM display (G AY58100) mpxed £9.75 +1.46 vat
7438 | 27120 | 781X series "\ J74165 1108 8629 divide by 100 to 175MHz min 420p (35| 4040 83 haa90N &9 | TOKG COILS, FILTER;, CHOKES, etc for AMIFR/TY somme—
Tao |35 | 74107 Y32p3s°| 72187 200 | MSL2B18 divide by 10/100 to 175MHz min 420p [y 3if 4042 85 [708HC 36 | TYPE __ Size: 5mm 7mm 10mm 1 please add VAT ®15%]
T 135132 7a100 |63J38 | 74163 | 1200 | iCM7Z1GBIPI ; © decada 1OMHz DFM countar o3| e o5 |erc 2| e S5p 33p 30p  Varjous for ICs, transistor 6tc.
7432 25|24 f 74110 | 54158 150100 558 and full function timer. with direct drive for an Ol 046 130 710pC 53 | FMIF 55p 33p 33p Various for [Cs, transistor etc.
7437 aof2a | 74110 |88\ 174174 ["a7|120 | LED diselay (mpx). Uses 10MHzxtal 19820 2 51 J090 290 BTIAC 22 | coils 3%p  Two impedance series
7438 |33[24 | 74112 38 74175 | 87110 | !ICM?217AIBI; 4 decade programmable 5 Q 4049 55 §741CH 66 0OSC coils 55p 33p 33p For LW/MW/SW
7440 | 1724 | 74113 38 174176 75 counter with direct LED drive 950p T Ql 4050 55 741CN 27 TV vif/sif 35p
7421 {74 74114 38 74177 78 1CM7207 clock pulse generator 495p [ Lé-’ 4051 65 [747CN 70 Variqus coils in the range 20kHz to 300MHz - see TOKO catalogue
7442 | 70l0s | 74118 108 74181 |165|350 | 'CM7208 : 7 decade counter display 14950 |@ S{ 4052 g5 [7480N 35 | CERAMIC and MECHANICAL FILTERS (inc MURATA TYPES)
7443 115 74118 |83 74183 210 | ICM7106CP : LCD DVM (3% digit) 955p | 0| 4053 65 JNE53IN 105 | CFT455B7 CFT455C 60p; CFX014 -180p; CFU455C - 85p
7442 b2 74120 115 74184 1135 ICM7106CPK : sualuation kit for 7106 24.80 =] ,ou o0 fo———— 100 | Cr1276C g0p: CFU4TOC -65n
7445 |9a 74121 |25 74185 [134 ICM7107CP : LED DVM (3 digit) 955p I ) 4059 563 By sEG DISPLAYS! MURATA CFUA455H and CFU455F cermic block filters 1.95ea
e natlloa 74122 |46 74188 |275 ICM7107CPK : LED DVM kit for7107 2065 | ! 4060 115 JHPSDE2 senes.......] MURATA CFMA45S series ladder filters. D,E,F,G,H bandwidths
7447 |32ls | 74123 |46 24190 92 | OKI MSM5523/4 : LED/Fiuorescent display 2| 4063 109 JRed 7650 233p| available now (20,16,12,8,6 kHz) £8.35 ea Imetal encapsulated)
7448 56|99 | 74124 37 | 75182 |105|180 | driver IC for time/timer/stopwatch/ AM/FM < ol a0e6 53 7653 233p) SFD455B, SFDAT0B, SFO4728 85p ez
7449 | l99| 74125 138142 154453 |15 |180 | received frequency display and direct counter | 4068 25 Qven 7660 233p| CFM2 series mechanical elemants types AB,C,D {4-10kHz bandwidth)
7451 | 17|24 | 74126 57144 ! 74192 |108 {use MSL2318 prescalar) inc Crystal 14000 |5 O] 4089 20 7683 233, -68p ea. i As used in RCME feature)
7453 |17 74128 174 74196 | 99}110 § MSM5525 : AM/FM frequency anly couner, L2} 4070 20 fem 7670 233p| MULTIPLEX/PILOT TONE FILTERS, F™ IF FILTERS Taos cat and:)
7454 (17|24 74132 173|78 | 74197 110 | for fluorescent displays (6LTG6) inc xtal  1100p |2 wll 4071 20 7673 233p | CFSE10.7/SFE10.7 - sterec FM IF ceramic filters (sim FM4 etc) 50p
7455 | 35|24 | 74136 40 | 74198 |150 MSMSB26 < s MSMSS25 but for LCD 11000 (X Bl 4072 20 |Fairchild FND | GFSB104/SFE10aMI - romy b ceramic FM IF filters 50p
7460 [ 17 74138 60 | 74199 |160) 4 digit LCD for ICM7106 ar MSMB526  1100p £ [ii| 2073 20 500/507 150p | SFE10.7ML - ultra linear phase stereo ceramic IF filters 70p
7463 | fi2af 74139 80 | 74247 90_ {10 LED (2%x5mm) bar graph driver PCB for S gl 4075 20 CDA10.7 - 10.7MHz ceramic diseriminatar {for CA3089 etc)  70p
7470 |28 74141 156 74253 105 | LOG or LIN (specity). Kit ex leds 300p =] 4076 90

Current news: A PCB for the Muliard DC tone and volume control system is now available £3 + 0.45 VAT. HMOS PA modules for 60-100W - kit £14 +£2.10VAT, heatsink £4.10+0.61.

FM radio control system crystals £3.75 pair inc VAT (Sept. on) . MK50366N: static drive clock/timer IC £3.78 + 0.57 VAT. 12%kHz channel spacing 8 pole 10.7MHz XTAL filter by TOYO
type H4402 £15.50 + £2.32VAT. A further updated pricelist is now available, and we would like to remind you that enquiries can only be answered if accompanied either by an official
business letterhead, or an SAE. STOP PRESS: TOKO's new split-apart triple AM tuning diodes are in stock £2.45 + 37p VAT, (KV1215}. S BL1 diode DBM 1-500MHz - £4.25+0.64p.

Terms: CWO please. Account facilities for commercial customers QA. Postage 25p per order. Minimum credit invoice for account custemars £13.00. P e fcllow instructions on
VAT, which is usually shown as a separate amount. Overseas customers welcome - please allow for postage etc according to desired shipping method. Acce: s “or credit purchases.

Catalogues: Ambit. Part 1 45p. Part 2 50p 90p pair. TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements.

Hours/phone: We are open from 9am -7pm for phone calls. Cailers from 10am to 7pm. Administrative enquiries Sam to 4.30pm please (not Saturdays). Saturday service 10am to 6pm.
AMBIT catalogues are’ guaranteed .to -contain the most up-to-date and besrinforn?ed comment on

| modern developments and advances in the field of radio and audio. There is no competetive.
publication that even approaches the ‘broad range of parts/information on modern techniques.

| L]
"y ®
Cl i blt international 2 GreshamRoad, Brentwood, Essex.
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Published by IPC Magazines Ltd., Westover House, West Quay Rd., POOLE, Dorset BH151JG

QUERIES

While we will always try to assist readers
in difficulties with a Practical Wireless
project, we cannot offer advice on
modifications to our designs, nor on com-
mercial radio, TV or electronic equipment.
Please address your letters to the Editor,
Practical Wireless, at the above address,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components are usually available from
advertisers. A source will be suggested for
difficult items.

SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at £10.60 per
annum, from ‘‘Practical Wireless’’ Sub-
scription Department, Oakfieid House,
Perrymount Road, Haywards Heath,
West Sussex RH16 3DH.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 80p each, including post
and packing to addresses at home and
overseas.

Binders are available {Price £3.75 to UK
addresses and overseas, including post and
packing} each accommodating one volume
of PW. Please state the year and volume
number for which the binder is
required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street London
SE1 OPF

All prices include VAT where appropriate.
Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.

COPYRIGHT

© IPC Magazines Limited 1979. Copyright
in all drawings, photographs and articles
published in Practical Wireless is fully
protected and reproduction or imitation in
whole or in part is expressly forbidden.

All reasonable. precautions are taken by
Practical Wireless to ensure that the advice
and data given to readers are reliable. We
cannot however guarantee it and we can-
not accept legal responsibility for it. Prices
are those current as we go to press.
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NEWS & VIEWS

Editorial: Capacity for Confusion
PW Personality: Joe Bishop
Obituaries: John Scott-Taggart. Stanley Robert Mullard

Radio Special Product Report
FMD-7 FM Detector Module, Burns Electronics

EDXC: News of European DX Council projects

Hotlines
Recent developments |n electromcs

Kindly Note
VHF DF Loop Aerial, October 1979

Production Lines
Information on the Iatest products

FOR OUR CONSTRUCTORS

Aerials for 160m—2
Designs for Top-Band operatlon

Semiconductor Tester . J. Scott Paterson
Check transistors, diodes, etc, on an oscnlloscope screen

Model Radio Control—1 .. . J. Burchell & W. S. Poel
A comparison of various systems, plus constructional
details of the receiver

Field Telephone System .
A versatile intercom based on 741 op amps

GENERAL INTEREST

CB-UK—The Facts and the Future
More thoughts on this controversial subject

Hi-Fi Glossary—3 . .
All you wanted to know about H| Fi Jargon
IC of the Month .
The TL497 switching regulator

On the Air
Amateur Bands

Ginsberg

Alan Martin

. J.R. Green

E. A. Parr & J. Wallace

G.J. King

Brian Dance

Eric Dowdeswell

Medium Wave DX . . Charles Molloy
Short-Wave Broadcasts . Charles Molloy
VHF Bands Ron Ham

SPECIAL OFFER

Zentron LCD Time-Zone Watch

EXTRA

Index to Volume 55
Contents of our issues dated January—December 1979

Our January 1980 issue will be published in early December
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advantages

Citronic MM313 Mixer

Ideal for the DIY enthusiast building up a
complete disco system 4/6 ch mono. inc,
LED indicators, connections via phono
sockets at rear. Bargain price, including
PSU £89 70,

Projectors  com: and sso our specilly
. selected projectors from £50.60 {Squire Multi-

L We carry 2 gaod selection of fect 150) to £83.37 (Tutor IE DDUI

high quality chassis for the DIY plus the widest array af prajecror

speaker constructor: 12 or 15' N attachment and effects that you'll
* Bass sPeakers and Dual Concentrics. ever see On continuous demonst:a-

Exponential horns from £13.80, tion
2§ or our fabulous Piezo Horns which
M handle 8 SK—20K frequency range

® Instant all-weather starting

® Smoother running

® Continual peak performance

® Longer battery & plug life

@ Improved fuel consumption

©® Improved acceleration/top speed
® Extended energy storage

in any PA system up to 100W (No X
over required) and cost only £6.32

Ropelights Tumtables
* P g Great effect at disces 7 5 Qur unsuipassed Disco
metres long. Multiway connectors. 4 channel 4 experience has enables|
£46.00 linc.pack of spare bulbs} us to select the best turntables
for your requlements. For

Bulgin Octal plugs and example the new BSR P200

belt drive. ONLY £28.75
SOCKets There's always hundreds of
Bulgin Octal multiway plugs and sockets in stock . -
= at Roger Squire’s. Each pin rated Mﬂny dISCO UcceSSOTIeS
BA. Perfect for your Saund 1o
Light System. P552 SOCKET.£0 69 Ali Rager Squire’s shops have a service department
PEE1 PLUG £1.72 which carries large stocks of DISCO SPARES &
ACCESSORIES

Mulliw(ay Cab:lizsl ALL SHOPS OPEN TUE SAT.
4 core {6A} 63p/metre AT £

5 core {6A) 7Bp/metre LATE N'GP:‘T WED.

6 core {A) 82p/metre {UP 7D 8 Pn}

® § o | :
Inkitform

111 K1
SPARKRITE X51s a tugh performance. top quality inductive
discharge electronic ignition system designed for the electronigs
DY world. It has been tried. tested and proven to be utterly
reliable Assemblyonly takes 1 2 hours and mstallation /
evenless due to the patented ‘clip on’ easy fitting

The superb technical design of the
Sparkrite utehmmatesproblems of the,
contaet breaker There s no nusfire due to
contact breaker bounce whichiselimimated
electronically by a pulse suppression
circuit which prevents the anit firmg f the
points bounce open at high R P M
Contact breaker burns eliminated by
recducing the current by 95°% of the norm

There s also a unique vxlw\dmé(t\/\/vl!
circut which allows the coil a longer
period of time: tastore its energy before

|

o
»

ifz
v
Aed

dischargimg to the plugs The it includes, -E - v -

buift instaticc iming hght. systems funchon f§f 8 J B I R K ETT

hight, and security changeovir switch # -

Wil work all rev counters S {Partners: J. H. Birkett. J. L. Birkett)

Fits all 12 v negative-earth vehicles ) Radio Component Suppliers

with coil/distributor ignition up to 8 cylinders. * 25 The Strait, Lincoln. LN2 1JF

THE KITCOMPRISES EVERYTHING NEEDED . | WIRE ENDED TRANSMIT/RECEIVE PIN DIODES with data 1MHz to VHF @ 40p, UHF
= Type & .

Die pressed case Raady drilled, alumimium extruded o vﬁi/uﬂ):;s'rs 800MHz Type BF 256 at 4 for 75p. /

base and heat sink. col mounting chips and ac sories Al kit 300 TO 75 OHM BALUM TRANSFORMERS & 20p each.

POWER TRANSISTORS 2N 3055 s 55p, 2N 3773 = £1.60, 2N 5039 B60MHz, 140 Watt,
20 Amp, 120 Voit ¢ £1.60, 2N 6354 80 Watt, 10 Amp, 150 Volt, 80MHz & £1 60, 2N 6496
80 Watt, 15 Amp, 150 Volt, 60MHz » £1.60, BDY 57 150 Watt, 30 Amp, 160 Volt e £1.60.

components are guaranteed for apersod of 2 years from date of
purchase Fullyillustrated assembly and installation mstructions are

included o 12 WAY CERAMIC TAG STRIPS ¢ 15p each.
. 1000pf 6 K.v.w. DISC CERAMICS & 6 for 20p.
Roger Clark the world famous raily driver 10 Amp SCR's 100 PIV » 25p, 400 PIV @ 50p, 800 PIV @ 60p.
says”Sparkriteelectronicigmtion systems R.F. TRANSISTORS AF 239 # 50p, 2N 918 @ 25p, 2N 5175 @ 50p, 2N 5180 @ 50p, BFY

90 & 50p, BF 362 » 25p, MPS 6514 & 10p.

2 METRE CRYSTALS 10X Type 8010KHz @ 40p each.
WIRE ENDED DIODES 50 PiV 24 Amp @ 6 for 25p.
VERNITRON FM4 10.7MHz FILTERS e 50p, 3 for £1.

. DUAL GATE MOS FETS like 40673 5 33p, 4 for £1.10.
COEL FORMERS 3/16 Dia. with core at 6 for 25p.
VHF TUBULAR TRIMMERS 6pf, 8pf, Both 10p, 18pf e 15p.
MINIATURE VARIABLE CAPACITORS 25x25x25pfe 75p.

are the best you can buy”

MULLARD FERRITE BEADS FX 1115 @ 15p doz.
HIGH PERFORMANCE ) VHF STRIPLINE LOW NOISE FETS 2N 4417 with data @ £2.20.
ELECTRONIC IGNITION o DAY TRIMMERS 2 to 9pf. 5 to 35pf, 6 to 45pf, O to 125pf, 8 to 140pf, All at 15p each.

TV S.A.W. FILTERS untested. 3 for 40p.

MOULDED TRACK 1K LINEAR POTENTIOMETERS « 20p each.
2GHz STRIPLINE NPN TRANSISTORS o £1 each.

Electronics Design Associates, Dept. PW1279

82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

6GHz STRIPLINE NPN LOW NOISE TRANSISTORS with data @ £3.
BUTTERFLY PRE-SET VARIABLES Spindles easily extended. 25x25pf @ 50p, 38x38pf w
60p, 38x38pf. Wide spaced @ 65p.
100 MULLARD C 280 CAPACITORS assorted for 60p.
100 TUBULAR CERAMIC CAPACITORS assorted @ 60p.
100 DISC CERAMICS CAPACITORS assorted @ 60p.
R.F. POWER TRANSISTORS R5174 13 volt 10 watt 175MHz e £2.50.
SOLDER-IN FEED THRU's 6.8pf, 300pf, 1000pf. All 20p doz.
144MHz 10X CRYSTALS 8010KHz x 18 = 144.180MHz ®40p.
FM TUNER FRONT END 80 to 108MHz syitable for Conversion to 2 metres with details @
£3, 10.7MHz Module for above & £8, 250mW Audio Amplifier @ £2.50.
ALLOY DIE CASE BOXES 67%3. 3/16"x2" & £1.15, 3 for £2.85.
Phone your order with Access or Barclaycard 6"x3/8" FERRITE RODS « 30p each.
| enclose chequefPO's for MYLAR CAPACITORS 50V.W. .01uf or . 1uf Both 20p doz.
Inc. VAT, and P.P GUANTITY REQD. £ ASSORTED CRYSTALS 30 10XAJ @ £1, 20. FT 241A @ £1.10, 20. FT 243 @ £1.50, 25
10X » £1.50.

X5 KlT £'|695 Chm—*'*-—ﬁ L FERRITE BEADS FX 1115 at 15p doz.

| F.M. 1.C’s CA 3089E & £1.20, TAA 661 = 60p.
ACCESS OR BARCLAY CARD No. ERIE RED CAP SUB-MINIATURE CERAMIC CAPACITORS e 5p each.
1 - - - - Please add 20p for post and packing on U.K. orders under £2. Qverseas postage charged at
cost.

Send SAE if brachure anly required. WIRE ENDED GLASS CRYSTALS 28KHz, 28.5KHz, 29.75KHz All 50p each.
2 ‘ Practical Wireless, December 1979
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FROM CASIO — THE NEXT STEP FORWARD IN TIME

Casio’s new Lithiiim battery, lasting up to 5 years or more, totally eclipses most SOLAR watches .

,

Hand held :
COMPUTER GAMES

We have selected the best ava.llable
It’s you against the computer .

GRANDSTAND
4-in-1
Calculator/Auto Race/
Code Breaker (as
Mastermind)/Blackjack.
Convenience — skill —
brainpower — luck.

£22.50

UFO MASTER BLASTER STATION
More sophisticdited than Destroyer. Guide
missiles to destroy UFO’s which may change

course or disappear! £ 22 50
L
AMAZE-A-TRON

Over | million mazes to defeat! 1 or 2 players.

Electronic sound effects. £1 7 2 5
[ ]

GRANDSTAND DESTROYER

Protect your convoy from torpedoes.

14.95

GRANDSTAND SOLITAIRE

Absorbing and challenging. £ l 4.9 5

DIGITS (As Mastermind) £ 1 3 95
[ ]

Deduce four random numbers.

. MICROPROCESSOR

FAIRCHILD GRANDSTAND
Video Entertainment Computer

£74.95

19 plug-in
pre-programmed g
memory cartridges

now available.

Each £12.50

NEW SCIENTIFICS

With non-volatile memory

CASIO FX-2600

Ultra slim — 5/32in

6 + 2 digit LC Display.
43 scientific functions.
Non-volatile memory.
Auto power off 6 levels
parenthesis. Standard
deviations. R to P, Pto R,
ENG, FIX, SCI, RND
and Random number keys.
5/32in x 22 x 4%in.
£19.95

CASIO FX-3200

As above but 10 digits.
£21.95

CASIO FX-310

As FX-2600 but 50
scientific functions,

14 x 2% x 5in.

£17.95

CASIO FX-510

10 digit version of above.

£19.95

HAVE A FABULOUS TIME THIS CHRISTMAS
— FROM TEMPUS

From CASIO’s New Collection we present
some of the most sophisticated executive
watches available today.

ALARM CHRONOGRAPH

Displaying hours, minutes, seconds, date,
am/pm; or Hours, minutes, alpha day, date,
am/pm. With automatic 28, 30, 31 day calen-
dar.
835Q-27B
4 YEAR BATTERY.
1/10 second chrono to
12 hrs, measuring net,
lap and 1st and 2nd place
times. 24 hour alarm.
Hourly chimes.
Backlight. Mineral glass,
Stainless Steel encased,
Water resistant to 66 feet.

155 £27.95

Displaying hours, minutes, seconds, day, and
with day, date, month and year perpetual
automatic calendar.
Available soon:

81QS-33B

5 YEAR BATTERY
Chrome plated case
WR to 66 feet
(£31.95)

£27.95

1/100 second chrono
to 7 hours.

Net, lap and 1st and
2nd place.

Selectable 12 or

2< hour display.

24 hour alarm.
Selectable hourly chime
facility. Backlight.
Mineral glass face.

81CS-36B

As above but:
Stainless steel case.
WR to 100 feet,
(£39.95)

£35.95

HONG-KONG WATCHES

Most low cost digital watches come from Hong
Kong. In our experience these are proving un-
reliable, particularly those with multi-function
modules, with very high failure rates. Repairs
can tke as long as three months and replace-
ment parts are not always available even
replacement plastic glasses!

Compare this with Casio, Citizen and Seiko,
whose failure rate is typically under 1%, Casio’s
service tifne of 2-3 weeks and comprehensive
spares and we ask you:—

ISN’T IT WORTH PAYING A LITTLE

MORE FOR QUALITY AND RELIABILITY?

Fully guaranteed for 12 months.

Most CASIO products available from
stock. Send 25p for illustrated brochures
and membership of our CHRISTMAS
CLUB. EXTRA DISCOUNTS on many
items

CASIO CHRONOGRAPHS

Constant LC display of hours, minutes,
seconds, am/pm and day (12 or 24 hour). Dual
time (12 or 24 hours). Automatic day, date,
month and year calendar. Chronograph
measures net, lap and Ist and 2nd place times
from 1/100 second to 7 hours. Backlight.
Mineral glass face.

Guaranteed water resistant to 66 or 100 feet.

NEW MODEL
95QS-32B

4 YEAR BATTERY.
Superbly styled brass
case heavily chrome
plated. Water Resistant
to 66 feet.
(RRP £27.95)

£23.95

95QS-31B
deft)
4 YR BATTERY
S/Steel jacket.
WR to 66 feet
(£27.95)

£23.95

95CS-31B
(Right)

5 YR BATTERY
Solid S/S case.
WR to 100 feet.
(£34.95)

£29.95

F-200 SPORTS CHRONO
Hours, minutes, seconds, g
am/pm. Day, date, month
1/100 sec chrono to 1 hr.
Net, lap and Ist and 2nd &8
place times. Backlight.
Resin case/strap.
Mineral glass.

WR to 66 feet.

Silver oxide battery
(£17.95)

£15.95

F-8C Time/date

3 YEAR BATTERY
Hours, minutes, seconds,
date, day, am/pm. Auto
28, 30, 31 day calendar.
Backlight. Resin case/
strap. Mineral glass.

WR to 66 feet

“2 £10.95

LADIES MODELS (others available)
Hours, minutes, 10 seconds, am/pm. Automatic
calendar. Stainless steel, mineral glass. WR to
100 feet.

86QL-10B
£26.50

86QL-12B
£31.95

86CL-22B
£37.25

Price includes VAT, P&P. Send your cheque, P.O.

Dept. PW, B t Centre, 164- t Rd.
or phone your ACCESS or BARCLAYCARD v caumontiCenfee 164167, East B,

Cambridge CB1 1DB. Tel 0223 312866

TEMPUS
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ERSIN

handy solder
dispenser

Contains 2.3 metres
approx. of 1.22 mm
Ersin Multicore
Savbit Solder.
Savbit increases
life of copper bits
by 10 times.

Handy size Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB ATHOME

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soidering easy. No extra flux is required.

. handy size reels of SAVBI T,
y 40/60, 60/40 &
ALU-SOL 35

“=" These latest Multicore solder reels are

ideal for the toolbox. Popular specifications
cover ail general and electrical applications, plus a major

-

)

WIRE
STRIPPER
& CUTTER

Easily adjustable for
most sizes of flex and
cable. Fitted with
extra strong spring for
automatic opening.

1 Size 5 78 Easy grip handles and
z P advance in soldering aluminium. Ask for a free copy of ‘Hints on GO
7 For soldering Soldering’ containing clear instructions to make every job easy. £2.21inc. VAT. J
fine joints Ref. | Alloy |Diam. [Length Use Price >
Two more dispensers to mm. [ metres
simplify those smaller jobs. approx. MUIdLTIquRdEdexz!gK
PC115 provides 6.4 metres Size | 40/60 16 10.0 For economical general Rl SACKLLIE 9,
approx. of 0.71 mm solder 3 | Tin/Lead purpose repairs and o
for electrical joints. £3.22 | | Absorbs solder 2%
fine wires, small Size |ALU-SOL| 1.6 85 For aluminium repairs. instantly from
components 4 Also solders aluminium tags, printed
and printed circuits. to copper, brass etc. £3.22 | | circuits etc.
PC115 92p Size | 60/40 07 396 For fine wires, small Only needs )
Or size 19A for kit wiring or 10 | Tin/Lead components and printed 40-50 Watts soldering iron. Quick
Eadlo and TV repanrs.f circuits. £3.22 | | and easy to use. Non-corrosive.
T LPRE Size | SAVBIT | 12 | 137 |Forradio Tv and .
S" 19A 83 . 12 similar work. Increases £3.22 Size AB-‘O £1.29
 Size 19, p copper-bit life tenfold. . L .

: i-Fi Accessories Lim

cann kEas, Hers

Wilmslow
Audio

THE firm for speakers!

SEND 15P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS ETC. AND DISCOUNT PRICE LIST.

NCROSYSIEMNSE0

A Conference and Exhibition to
help you come to terms with the

Second Industrial Revolution %ti :

L

AUDAX @ AUDIOMASTER @ BAKER @ BOWERS &
WILKINS @ CASTLE ® CELESTION @ CHARTWELL
COLES @ DALESFORD @ DECCA @ EMI ® EAGLE @
ELAC ® FANE @ GAUSS @ GOODMANS @ ILM.F. @
ISOPHON @ JR ® JORDAN WATTS @ KEF @ LEAK @
LOWTHER MCKENZIE ® MONITOR AUDIO @ PEERLESS
® RADFORD @ RAM @ RICHARD ALLAN @ SEAS @
SHACKMAN @ STAG ® TANGENT @ TANNOY e
VIDEOTONE @ WHARFEDALE @ YAMAHA

WILMSLOW AUDIO e pwy

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Discount Hi-Fi Etc. at 5 Swan Street
Speakers, Mail Order & Export 0625 529599 Hi-Fi 0625 526213

at the WEMBLEY CONFERENCE CENTRE
JANUARY 30-FEBRUARY 1 trom 10am esch day

CONFERENCE SESSIONS enable you to share the
experience of experts in the microtechnology field.

A BUYERS FORUM helps you to establish
effective criteria for selection of goods and
services.

A PROFESSIONAL DEVELOPMENT SEMINAR
introduces managers to the use of microprocessors
in business and industry.

AN EXHIBITION where you can taik personally
with the suppliers of microtechnology products
and services.

Admission to the exhibition is free. You may book

in on the spot for conference sessions, or obtain
further details of fees and a booking form from:

TNCROSYSIENS
C@N %%%MCE Room 821, Dorset House, Stamford Street, London, SE19LU.

Practical Wireless, December 1979
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PRINTED CIRCULT DRILLS

Miniature 12V € drills designed
for driling peb's.

Smal drilk: Order s BWO3D
Price £6.75

Large drill Order as pwo2C
Price £10.63

CONDUCTIVE PAINT

Repait peh's, £ar demisters, et with
this silver paint. Phial contains 3gm.
Order as FYT2P Price £259

g~
ELECTRET MlCROPNONES

Super quality genuing electret microphones operating
on 1.5V battery {HP7 typel supplied.
Cassette type with miniaturé jack plugs: ’
Order as YBI3L price £3.84
ignal low-cost with standard jack plug-
34 Price £315
Undirectiona! 60052 with standard jack plug.
Order 3 Y8360 Price £9.78
\nidirectiona! 0052/50kQ dual with standard jack
plug (pictured).
Order as WF3AM price £16.77

SWR POWER METER

SWR meter and transmitied power meter in oné
handy instument Frequency range 15 to 150MHz
\mpedance: .

Qrder 45 yB02C Price £19868

ANTISTATIC MAT & GUN

Turntable mat remaves static from discs while they are

playing.

Order as \X10L price £2.95

Gun removes static charge from discs. After use dust no
fonger clings and may be easily brushed off

Order as LXUAE Price £4.99

MCKENZIE POWER SPEAKERS
High quality, high power speakers.
17in. 50w 80 Order as xa79L
price £18.19

12in. 50N 168 Qrder as XQ80B
Price £18.79

12in. 80W 8Q Order as X081C
Price £26.92

12in. 80W 180 Order as X082
price £26.82

15in. 150W 8Q Order as XQB3E
price £67.80

in. 150W 162 Qrder as X0B8AF
price £67.88

WIRING T0OLS 2
Miniature box-jointed winn pliers with insulated

handles end retum spring.
Qrder as BREDA price £4.52

Miniature pox-jointed side-cutters with msulated handies, -

and precision cuting edges.
Qrder as BRTOM price £4.45
End-action wire strippets, fully adjustable, insufated
handles.
Qrder &s BRTSH Price £6.85

CAR AERIAL BODSTER

High gain cas aerial booster {oF long, medium, short and
VHF bands. Negative earth cars only. Very easy 10 fit -
st plugs in plus one wire 10 +12V We have measured
gains of 0B a1 SOMHZ!

Qrder as XX3T$ Price £5.95

AMP KITS

Complete kits of parts with
{ul instructions 10 make hifi
aniplifiers with excellent
specifications.
g amp kit Order & LW3EP
price £3.83
5OW amp kit Order as Lw3sa Price £13.73
150W amp kit: Order as LW32K Price £1489

MINIATURE VICE

Gnall madellers wice N
tough plastic with meta!
taced jaws. Clamps 10
ench. Jaws width 41mm,
maximim opening 30mm
Qrder as

Pnce £2.18

CLoCK MODULE

Madule requiTes
only transformer
2 and two push
switches 10
gperate adigit, 0.7in red LED display- Alarm and radio
outputs. Battery pack-up when mains fail. Steep and
snonze timer. Seconds display. Just add speaker for
alarm tone. Full details on page 267 of our catalogué-
QOrder as XL140 Price £8.41

TEACH YOURSELF ELECTRONICS

There 1s no better way of \earning
\asic electronics than by practicl
expefience and this set of books is
undoubtedly the very hest basic
course for doing just that Set of fwe
Basic Electronics books.

Qrder as XX10L Price £1.89

HEADPHONES

High quality stere0
headphone with large
padded headband and slidef
yolume cantrols.

Order as WF1A0

Price £7.89

20,000 QHMIVOLT
MULT|METER

A 20,000 ohms per valt
rultimeter 8t an incredibly
\ow price. e volts 5, i
125, 500, 2500; AC volts 10,
50, 290, 1,500, OC amps 9
10 0.05mA 010 250mA;
Resistance 010 50k, 0 to
oM ohms, Decibels 2010
47748, Complete with test
leads, battery and
strution leaflet

Qrder 3s YBE3E

price £13.70

MEGAPHONE

High quality megaphone with differential mcrophone
Requires eight P11 batteries {not supplied) Shoulder
strap tor portable operation.

Qrder 85 XQ72P Price £4161

MULilMETER -4 TRANSlSTBR
TESTER

Superb high sensitivity multimeter
and transistor tester in One.
itivi ahms per voit

50, 250, 1,085,

250, 1,000 0 current 001, 0.025,
05,5, 50 500mA, 10K AC current
104A; Resistance o, 50k, SM. HIM
ohms; Decibels Z10dB 10 +620B
Complete with test jeads, three
\gads for sransistor fester batteries
and instruction leatlel

Order as YBBIU price £39.30

TURNTABLES
Autochanger complete
with stereo ceramc

cartridge and circuit to
make @ complete ow-Cost record
player ideal for the young pap fan
Qrder as XQOOA Price £18.30
Single-phaﬁ fim-drive (urntable with stereo CEramic
cartridge.
Qrder as XB23A Price £2a.19
Single-play belt-drive wntable '’ shaped tone arm
Order as XB25C price £30.63

APLIN
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TRANSISTOR TESTER

Accurate transistor tester
measures dynamic gain, ¥
unknown {ransistors,

matching transistors inta paiss.
arder as LHDSF Price £12.28

SWR & FIELD STRENGTH
METER

SWR meter and refative field
strength meter for transmitter
antenna ahgnment

Accuracy: £5%.

Drder as YBO3D

Price £11.88

FOR FULL CATALOGUE DETAILS SEE BACK COVER.

Al prices include V.
i AT and posta
aT:a packing, but if total ur?def &e
Pripces se add 30p handling charge
e guaranteed until January 1ith
. ;;g:r; c;s;omers deduct 13%
ostage will be ch;
extra at cost. aroed
Please use arder
) 2 code.
Al items in stack at time of going to
press.

ELECTR
ONIC SUPPLIES LIMITED

‘ 0X 3, Ray' lgh, Esse
l'll P ] [+ = X SSG LR elephone: outlle“d “”02, 554'55
1) estch‘" oﬂ‘sea, Essex ‘ ! ) l ph ,
shll 284 London Road w Cl osed on W‘ollday . e 0 southeﬂd
Tel one (0702} 554000
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A Fount of Informatien for all Keen Amateurs . . .

VHF

COMMUNICATIONS

This 195mm long, all metal, high suction, desoldering tool with re- This publication covers a vast field of amateur devices from HF to 10GHZ, with
placeable Teflon tip enables removal of molten solder from all sizes ;’:f'z’ :’n";ﬂgﬁd C:“rsa‘::cz?‘;‘i:s"“l‘;:es-smpline T —

. " s . I o] e imel series
of p?b pads. Pr!med'anvd released by thumb, it Incorporates an anti- crystal oscillators provides valuable background information for the amateur.
recoil system and buiit in safety guard. Only £7.25 inc. VAT & P.P. With VHF Comms by your side, you can usually find the circuits, or indeed a com-

plete kit, to let you build that personalised multi-everything that you dream about,

m‘m or perhaps just a VHF SWR bridge. We know — "cause we have built quite a few
‘!J_l\ ourselves.

Recent articles have included designs for VHF Preamplifier, 70cm
‘ BREADBOARD Transceiver, 2M 400W Power Amplifier. 23cm Converter, etc.
] THE SUMMER EDITION 1979
RECENTLY PUBLISHED!

Special Features include informative articles on:

3 cm Frequency Multiplier
13 cm SSB Transmitter
Interdigital Converters

2 m FM Transceiver (Part 2)
Attenuators for Power Matching

Send £1.40 for a copy of this edition or £5.30 for
complete 1979 volume.

VHF COMMUNICATIONS is the English language edition of the German publica-
tion UKW-BERICHTE, a quarterly amateur radio magazine especially caterlng for
vhi/uh{/shf technology. It is published in spring, summer, autumn and winter.

All special components required for the construction of the described equip-
ment, such as printed circuit boards, coil formers, semiconductors and crystals, as
well as complete kits, are available for despatch direct from Germany. Many of the
printed circuit boards, in addition to a few selected kits, are stocked in the UK. A
price list of kits and materials is avajlable — send SAE for your copy. ORDERS TO:

VHF COMMUNICATI S Dept. 982, Communications House,
20 Wallington S gton, Surrey SM6 8RG (01-669 6700)

5 i B
LogncaHy laid out to accept both 0.3" and 0.6 pnch DIL packages
as wel} as Capacitors, Resistors, LED's, Transistors and components

with leads up to .85mm dia.

500 individual connections in the central breadboarding area,
spaced to accept all sizes of DIL package without running out of
connection points, plus 4 Integral Power Bus Strips around all
edges for minimum inter-connection lengths.

¥ W

All connection rows and columns are now numbered or lettered
enabling exact location indexing.

Double-sided nickel silver contacts for long fife (10K insertions)
and low contact resistance (< 10m. ohms).

Easily removable, non-slip. rubber backing aliows damaged contacts
to be rapidly replaced.

R‘ésé’tf"éi'tu‘r’égaé’ﬁi?st? o 030 sah o £ 1130 Tor 2 Ghctusivs dl“l&l‘SlOIl fo your
of VAT and P.P.
stereo enjoyment

Snip out and Post
David George Sales, r/o 74 Crayford High St., Crayford, Kent DA1 4EF

PW1279 I

;
These are recommended

David George Sales ¥ 1
I r/o 74 Crayford High Street, STEREO SPEAKER - , » retail prices and include
: Crayford, Kent, DA1 4EF, - e VAT at 15%.
MOUNTING KIT : =
l Please send me 1 EuroSolderSucker @ £7.25 [ o I .Vlbratnon P, .._"ﬁ- o o
or 1EuroBreadBoard @ £6.20 [ .Swwel ad;ustment 1
s Tick SPEAKER | |
l or 2 EuroBreadBoards @ £11.70 [ l o, FLOOR STANDS -
(Al prices aﬁe applicable from July 1st, 1979 and include e
l VAT & P.P., but add 15% for overseas orders). l 5o i ot ._'L_J{uzue speaker
- ilt device
Name. . . . . - * @ Adjustable
Company - height
I Crro e I . ADJUSTABLE ;
| Address. . . .. .. T e STEREO \
___________________________ : KER TROLLEYS ,
l I zPEA FIDELITY FASTENINGS LTD,
. R -+ @ Easy manoeuvrability The Ridgeway, ver
S ' ’ ) 2 . Easy to fit and install B0 oks SLo St
elLNo I : Tel ;. Iver {0753} 654222
Please make cheque/P.0.'s payable to David George Sales

Practical Wireless, December 1979
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RADIO

EXCHANGE
LIMITED

A completely Solderless
construction  kit,  with
Ready Drilled Bakelite
Panels, Nuts, Bolts, Wood
Screws, etc. Also in the Kit,
Transistors,  Capacitors,
Resistors, Silicon and Ger-
manium Diodes,

Integrated  Circuit
LED, Potentiometer,

and

8 Transistors and Four
Diodes. Multiband AM
Receiver.

Switch.Uses Every-Ready

instruction manual pictorial

Switch, Tuning Capacitor,

NBWVIJIOdel RX002 Wire Sleeving, Knobs,
ave-band coverage as ;
RX001 but with Tone Control, g:als,k Lgudspgaker | gnd
extra Transistor, for more peakeriLase JulystaliCars
power, 39" Telescopic piece, Ready Wound

Aerial and

8 Medium Wave and Long
Battery Economiser

Wave Ferrite Rod Aerial.

PP7 battery. A range of Circuits with
Flat Area Si1215313"3’>|< Pictorial Diagrams and
93" x 13" Instructions are supplied

Kit comes complete with with the Kit. Covering

Medium Wave and Long
Wave Radio Receivers

and circuit diagrams.

-Stages,

New master kit EMK Mark Il

with
Earpiece and

Loudspeaker Output
Amplifiers, Test
Equipment, Metronome
and Noise Generators,
Morse Code Practise
Oscillator with Key and
Circuits using the 1C and
LED supplied. Everything
necessary to build and

With special Power Out-
put Module to construct.

operate the Projects
supplied in the Kit. Battery
used PP9 volt {(not
supplied).

Size 19"x93"x13".

SXB2 — powerful

two band short I
wave loudspeaker '
receiver

8 Transistors and

4 Diodes. A world of listening on the
Short Wave Frequencies, with this
highly sensitive self contained Short
Wave Radio. Complete with
Telescopic Aerial, Loudspeaker, Gain
and Tuning Controls and all com-
ponents necessary to build it. Covering
approximately 60 metres to 18
metres. Uses Ever-Ready PP9 volt
battery. Kit comes complete with

Instruction Manual, Pictorial and
Circuit Diagrams.
Size 63" x 63" x 63",

P&P

£10 95+«

New model RX001

and internal Ferrite Rod
Aerial. Kit includes all
parts to build it up in-
cluding rubber feet and
ready dritlled Panels.
Comprehensive Instruc-
tion Manual for stage
by stage construction.
Uses 9 volt battery not

A highly
sensitive multiband
AM Receiver giving Room Filling

Volume; Covering Medium Wave, supplied.
Long Wave, Trawler Band and Three Flat area size 91" x 63"
Short Wave Bands, Seven Tran-  x 13"

sistors and four Diodes, Push-Pull
output stage with quality Loudspeaker

Self contained
Multiband VHF Receiver Kit.
8 Transistors and 4 Diodes.
Push-Pull output. Quality Loud-
speaker, Gain Control, Swivel,
Chrome Plated Telescopic
Aerial, VHF Tuning Capacitor,
Resistors, Capacitors, Tran-
sistors etc. Will receive T.V.

New model
ECK2-(M.)

Sound, Public Service
Band, Aircraft, VHF
jocal Stations etc.
Operates from 9 volt
battery {not supplied with
Kit).
Size 123" x B3 x 13"
Complete kit of parts.
Kit comes complete with manual
pictorial and circuit diagrams.

P&P
£1-10

£9 99,

New Roamer Ten
model R.K.3.

V.H.F. AM multiband
receiver VX8

V.H.E. air
converter

kit

Build this con-
verter kit and
receive the air-
craft band by
placing it by the side of a radio
tuned to medium wave or the
VHF band and operating as
shown in the instructions supplied
free with all parts. Uses a retrac-
table chrome-plated telescopic
aerial, gain contro!, V.H.F. tuning
capacitor, transistor, etc.

Size 51" x 13" x 33"

All parts including case and plans.

£6 05+ bop

90p
Fill in the coupon and send to:

Multiband V.H.F. and A. M. Receiver. 13 |
Transistors and Six Diodes.

Quality Loudspeaker with Multiband V.H.F.

section covering Mobiles, Aircraft, T.V.

Sound, Public Service Band, Local V.H.F.

Stations, etc. and Multi-band, A. M. section

with separate Tuning Capacitor for easier and

accurate tuning, covering MW.1, MW.2, L.

W. Three Short Wave Bands S.W.1, SwW.2,

S.W.3 and Trawler Band. Built-in Ferrite Rod

Aerial for Medium Wave, Long Wave and

Trawler Band, etc., Chrome-plated 7 section

Telescopic Aerial, angled and rotatable for
peak Short Wave and V.H.F. reception. Push-

Pull output using 600mw Transistors. Gain.

Wava-Change and Tone Controls. Plus two

Slider Switches. Powered by PP9-9 volt

battery.

Complete kit of parts including carrying strap.

Building Instructions and operating Manuals;

£16 95+

P&P
£1.30

RADIO EXCHANGE LTD.

61A High Street, Bediord MK40 1SA Tel: 0234 52367
@ Callers side entrance “Lavells” Shop. @ Open 10-1, 2.30-4.30 Mon.—Fri. 9-12 Sat.
Reg. No. 788372

Practical Wireless, December 1979

This is an updated ver-
sion of our excelient
RK3 Model; Employing
a new Flat Look, different
layout, extra  Slider
Switch and projected
loudspeaker Case.

Waveband Coverage and

manuali and

components including  diagrams.
39inch Telescopic Aerial  uses 9 volt
as the RK3. Complete battery. £ 7 P&P
with VX8 instruction Size 13" x 94" x 13". 1 - £1:30
E.V.6 Plus One
Build this exciting new  loudspeaker. Attractive

design. Now with 7

battery. Ferrite rod aerial,
tuning condenser,
volume control, and 23"

case with speaker grille.

Transistors and 4 Size'9” x 53" x 2§” ap-
diodes. prox. All parts including
MW/LW. Powered by 9V  Case and Plans.

Total Building Costs:

P&P
£8 .20+ €110

I enclose £

for

NAME.

ADDRESS

PW1279
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12v-24v-48v DC input models

All silicon power transistors
110v or 240v AC off load

Separate driver and output

output models transformers
Square-wave output or Designed for cool continuous
optional filtered models operation

Frequency 50Hz or 60Hz models

Aluminium ventilated cased units
(+5% typical)

DC input fused

12v dc inputs/110v or 240v outputs 24v DC inputs/110v or 240v outputs 1 48v DCinputs/110v or 240v outputs
50Hz or 60Hz 50Hz or 60Hz B50Hz or 60Hz
N12/A—8"x6"x 6" 40 watts .... N24/A—B"x6"x6" 40 watts.... N48/A—8"x6"x6" 50 watts
N12/B—8"x 6" x 6" 60 watts N24/B—8"x6"x6" 100 watts N48/B—8"x6"x 8" 100 watts
N12/C—8"x6"x6" 100 watts.. N24/C—8"x6"x6" 150 watts... N48/C—8"x 6" x 6" 150 watts...
N12/D—8"x6"x 6" 150 watts.. N24/D-—8"x 6" x6" 200 watts... N48/D—8"x6"x6" 200 watts...
N12/E—8"x6"x6" 200 watts .. N24/E—8"x 6" x6" 250 watts... N48/E—87x6"x6" 250 watts ...
N12/F—8"x6"x 6" 250 watts .. N24/F—8"x 6" x6" 300 watts ... N48/F—8"x6"x 6" 300 watts ...
N12/G—8"x6"x 6" 300 watts.. N24/G—10"x8"x6" 400 watts N48/G—10"x8"x 6" 400 watts
N12/H—10"x8"x6" 400 watts... N24/H—10"x 8" x 6" 500 watts N48/H—10"x8"x8" 500 watts
N24/1—12"x8"x8" 700 watts.. N48/1—12"x 10" x8" 700 watts ...
Filtered waveform models available at 15% extra. N24/J—12"x8"x8" 1000 watts... N48/J—12"x10"x8" 1000 watts
N48/K—12"x 10"x 10" 1500 watts.

Filtered waveform models available at 15% extra.
Filtered waveform models available at 15% extra.

Please add £5.00 carriage per unit U.K. overseas at cost
Delivery 10 to 21 days subject to availability — Cased sizes subject to variations

Callers strictly by appointment — Telephone enquiries 01-736 0685, — 01-748 5778
Prices subject to fluctuation

ELECTROVANCE = "% Sigriary Roed

8 Practical Wireless, December 1979
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100W DISCC™»
SYSTEM

Consisting of )
DISCOMASTER MK {| POWER DISCO CONSOLEWITH
100W INTEGRAL AMPLIFIER, TWIN FULL SIZE
TURNTABLES, CUEING DEVICE AND FULL
MONITORING FACILITIES.

1 PAIR 50 WATT LOUDSPEAKERS,

MODELT50H, INC. 127" UNIT AND HF HORN.

TERMS FOR SYSTEM DEPOSIT £39.50

38 WEEKLY PAYMENTS OF £5.95 (TOTAL £265.60)
Sold separately )

DISCOMASTER MK 11 £169.95 (carriage £5)

50W LOUDSPEAKERS MODEL T50H £54.95 each
(carriage £2 each)

DISCO MODULES

Make your own console
CONTROL UNIT (mains powered)

TITAN

SPEAKERS 1000°

Rating RMS
Imp 8-15 ohms

IR0 HI(I"

SOUNDLITE

PULSAR ZERO 3000 THE MOST VERSATILE SOUNDLITE

Vol. (left} Vol. (Right)
Tape input and volume

RSC Price

control. Bass, Treble y S~R-P~ CONTROL UNIT IN ITS CLASS
N p T12/45R 12" 45w £15.95 ... £13.95 | 1000 WATTS PER CHANNEL onLy £99.95
oach Tato o for E28.001 oon 12+ sow 2500 | 1508 | BoUNE TG ACT SR s oy £99.8
MONITOR UNIT T12/100 12" 100w £37.95 ... £23.95 | 1 2 AY AUT0 CHAcE o re 0y (TOTAL (1860
With Headphone Socket and £7.95 E :;—1]801 513" 7(17W £29-35 ...£20.95 s =
Vol. Control Carr. Free. . 5” 100w £42.95 ...£29.95
arr. Free . i - ” O
carr. 127-£1.00 15"-£1.50 18"-£2.00| Exclusive to R.S.C.

100w OUTPUT UNIT
Mains powered Carr. £1.50

£29.95 AS-1 FOLK

SCOOP PURCHASE

MICROPHONES

SHURE 515 SA MICROPHONE R.S.C. PRICE
£29.95.
ALTAI DUAL IMPEDANCE MICROPHONE

COLLARO RECORD DECKS
* Auto or Manual * 11" Turntable
* Suit Disco Operation
Excellent Value £15.95 or Pair for £30

ACOUSTIC GUITAR
Just £17-95 {Carriage £1)

OR £5DEPOSIT & 8 MONTHLY PAYMENTS

R.S.C. PRICE £9.95. OF £2 (TOTAL CREDIT PRICE £21)

Please supply the following:
{Please mark quantity required in box)
100W Disco System Package [}

Model T50H Speakers @ £54.95 each [J
Discomaster MK 1| [}

Disco Modules Control Unit []

Disco Modules Monitor Unit ([}

Disco Modules Fader Unit[]

Disco Modules 100w Output Unit[]
Titan Group/Disco Speakers. Type

(Carriage £1 each)

| Realistic Sound Centres

OPEN ALL DAY SATURDAY ;MAzr;BCHESTER 60A Oldham Street (Closed Wed.)
el 2778

MIDDLESBROUGH 103 Linthorpe Road

{Closed Wed.) Tel. 247096

*NEWCASTLE UPON TYNE 59 Grainger St.

{Closed Wed.) Tel. 21469

NOTTINGHAM 19/19A Market Street

(Closed Thurs.} Tel. 48068

SHEFFIELD 13 Exchange Street {Castle Mkt. Blds.)

(Closed Thurs.) Tel. 20716

*WOLVERHAMPTON 6 Wuifrun Way {Ciosed

Thurs.) Tel. 26612

BRADFORD 10 North Parade (Closed Wed.) l
Tel. 25349

BIRMINGHAM 30/31 Great Western Arcade
{Closed Wed.) Tel. 021-236-1279

CARLISLE 8 English Street {Closed Thurs}
Tel. 38744

COVENTRY 17 Shelton Square, The Precinct

{Closed Thurs.) Tel. 25983
DERBY 97 St. Peter’s Street (Closed Wed.}

Tel. 41361 . ; Collaro Record Decks £15.95 each []
MUSICAL INSTRUMENTS &
Tues.
?eE,_vY;ggog;Y 2T e (o ITes) ACCESSORIES in stock at these branches OR £30 pair[]

Pulsar Soundlite Zero 3000 [J
Shure 515 SA Microphone O

Altai Dual Impedance Microphone []
AS-1 Folk Acoustic Guitar []

DONCASTER 3 Queensgate, Waterdale Centre
{Closed Thurs} Tel. 63062

EDINBURGH 101 Lothian Road (Closed Wed.}
Tel. 229 9501

GLASGOW 403 Sauchiehall St (Closed Tues }

ALL RSC PRICES INCLUDE VAT

Mail Orders and Export Enquiries to:
DEPT. GC AUDIO HOUSE,

Tel.041 332 0700

WL 7y Whitehatgate (Clossd Thurs.) HENCONNER LANE, LEEDS 13, o lenclosePO/Chequefor £
LEICESTER 32 High Street (Closed Thurs.) Tel: 0532 577631 Name = 2, wile
Jeri56420 Address _.. ._..._

LONDON 238 Edgware Road, W.2

(Closed Thurs.) Tel. 723 1629

*LEEDS 16-18 County {Mecca) Arcade, Briggate
{Closed Wed.) Tel. 449609

*LIVERPOOL 35 Dawson Way, St. John's
Precinct {Closed Wed.) Tel. 708 9380

<§
E

= N
20

Barclaycard, Access & Trustcard
Phone orders quoting card number accepted

MA". ORDERS MUST NOT BE SENT
TO SHOPS E & O E prices correct 20.9.79.

i
i
N
1
i
1
il
— 1
'
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[ SEIKO MEMORY
BANK

Calendar watch M354
Hours, mins., secs.

Month, day. date in

12 or 24 hour format

all indicated continuously.
Monthly calendar display
month, year and ali dates
for any selected month over
80 year period.

Memory bank function.
Any desired dates up to 11
can be stored in advanced.
2 year battery life.

Water resistant.

Metac Price

L£79'50

M11

~

SEIKO Alarm
Chronograph

With WEEKLY Alarm.
Hours, mins, secs, month,
date, day, am/pm.

Weekly alarm — can be set
for every day at designated
time e.g. 6.30 am on Mon,
Wed and Friday.

Alarm set time displayed
above time of day.

Full stopwatch functions,
laptime, split etc.

L£89.95 M10

[SEIKO Melody
Alarm Chronograph

Chiming Alarm,

plus chrono.

Hours, mins, secs, date.
day. 24 hour alarm, 12
hour chronograph, 1/10th
secs, Laptime, Back light,
Staintess steel, mineral
glass.

METAC PRICE

£92.95
\.

(SEIKO

Calculator
Watch

Full specification
calculator with
memory, plus multi
function watch.
Hours, mins, secs,
day, date, backlight,
Automatic calendar.
Long life battery.

£99.95

.

[ CASI0O CHRONO
95Q0S-3LB

Stainless steel case,
water resistant to 66 feet.
Hours, mins, secs, am/pm,
year, month, date, day.
Auto-calendar
pre-programmed

until the year 2029.

12/24 hour. Stopwatch
function.

Range 7 hours. 1/100 sec.
{Mode} Net time/lap-time/
1st-2nd place times.

Dual time function.
Accuracy 15 secs per month.
Battery life approx 4 years.

| £22.95

(cAsIO LADIES

86CL-23B-1

Elegant slim line.
Stainless steel bracelet,
i L

fully adjustable.

Hour, mins, 10 sec symbol
H
mM23

Month, date, day.
Auto-calendar preprogrammed
for 28th day in Feb.

Accuracy per month 15 secs.
Battery life approx 15 months.

| £29.95

Y

[CASI0 F-200
Sports Chrono

Attractive Mans watch
in black resin with
mineral glass.

Hours, mins, secs, am/pm.
Month, date,
aipha-numeric day.
Auto-calendar set

28th Feb.

Stopwatch working
range 1 hour,

units 1/100 sec. Mode,
Net Time/lap/time/
1st-2nd place times.
Accuracy approx 15 secs
per month.

Battery 12 months.

| £14.95

(CASIO ALARM
CHRONO
81CS-36B

Hours, mins, secs, day,

and also day, month and year
perpetual automatic calendar.
100th sec chronograph to

7 hours.

Net time/lap/time/1st

and 2nd place times. User
optional 12/24 hr display. 24
Alarm. User optional,
hourly chime.

Backlight, mineral glass,
stainiess steel.

Water resistant to

100ft.

Battery life approx 4 years.

| £34.95

[ BELTIME

(9-Functions)

Hours, mins, secs,

day, date, month,
interchange feature,
automatic calendar,
backlight, Net
time/lap/time.
Stainless steel bracelet.
Battery life 1 year.

second by flash, am/pm.
™)

BELTIME ’
Multi Alarm =

29 Functions

Hours, mins, secs,
date, day.

Alam, chronograph,
Light.

Watch 8 functions,
Alam 4 functions,
chranograph 17

functions.
Stainless steel

[ CASIO F-8C
3 Year Battery life.

Hours, mins, secs,
am/pm, date, day.
Auto calendar set
28th Feb.
Stopweatch function.
Accuracy 15 secs per
month. Battery life
approx 3 years.

(CASIO CALENDAR
200

47CS-23B-1 Black.
Stainless steel. .
Hours, mins, 10 second

symbol, second by flash),
am/pm. Month, day, date.
Auto-calendar set from
1901 to 2009.

Full month calendar display,
Dual time function.
Accuracy 10 secs per

(M ELODY
Multi Alarm
Chronograph

Hours, mins, secs,
Day, Date, Count-
down alarm,

Dual time zone,
1/100th sec
stopwatch.
Lap/split time,

1st and 2nd place
times, Melody test o
function.

M30

DUAL
TIME-ALARM
CHRONOGRAPH

Incorporating module
of world famouse

Japanese watch

manufacture.

Hours, mins, secs,

days of week, month,

day and date,

24 hour alarm,

12 hour chronograph.

1/10th secs,

lap time, Back light,

stainless steel case

and bracelet,

Mineral glass,

Battery hatch,

long life battery.

M12

\ "

| £35.00

bracelet. E
| £14.95 M34 ]| £29.95 M35 || £9.95 M36 ]{ oo 15 more. £59.95 M37
N r Y Y4 Ny

,
PICOQUARTZ

Microprocessor Alarm

Chronograph

Multilanguage—day of
the week can be set
to English, French,
German, Italian or
Spanish.

Chime ~ every full
hour combined with a
response signal,
beeping at every
pressing of the
functions.

Can be switched off.
12-24 hour format, ;
Backlight.

Chrono — 1, full scale
chrono with lap,
counting hours upto
24 hrs. Mins, secs,
1/100th secs.

Two Alarm systems.
Two time zones.

%,
e

M32

| £37.95

SEIKO
CHRONOGRAPH

Hours, mins, secs
and day of the week.
Month date and

day of the week.
Stopwatch display —
Hours, mins, secs

up to 12 hours p
{mins, secs, 1/100 secs ':".
up to 20 minutes). r Aok

Lap timing,
Continuous time
measurement of two
competitors.
Stinless steel,
mineral glass.

£56.00
.

r

[llevac

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire

Telephone: 03272 765645

South of England
327 Edgware Road
LONDON W.2
Telephone: (01) 723 4753

v
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[ QUARTZ LCD
5 Function

Hours, mins, secs.. n
month, date, auto
calender, back-light,
quality metal
bracelet.

£6.65

Guaranteed same
day despatch.
Very slim, only
6mm thick.

M1

(SOLAR QUARTZ
LCD 5 Function

Genuine solar panel
with battery back-up.
Hours, mins., secs., day,
date. Fully adjustable
bracelet, Back-light.
Only 7mm thick.

£8.65

Guaranteed same day
despatch.

L M2

“\

[ QUARTZLCD

CHRONO

11 Function
6 digit. 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.,

Split and lap modes.
Back-light, auto calendar.
Only 8mm thick.
Stainless steel bracelet
and back.

Adjustable bracelet.
Metac Price

£1 0.65 Thousands sol!

Guaranteed same day despatch.

M3

(QUARTZ LCD
ALARM 7 Function

==

\.

\

Hours, mins., secs,.
month, date, day.

6 digits, 3 flags plus
continuous display
of day and date or
seconds. Back-light
Only Smm thick.

£12.65

Guaranteed same day dispatch.

M4

[MULT!I ALARM
6 Digits 10
Functions

* Hours, mins., secs.
* Months, date, day.
* Basic alarm.

* Memory date alarm.

* Time and 10 country
zone.

* Back-light.

* 8mm thick.

L£18.65

M5

(FRONT-BUTTON )
Alarm Chrono

Dual Time
6 digits, 5 flags,

22 functions.
Constant display of
hours and mins., plus
optional seconds or
date display.

AM/PM indication, month, date.
Continuous display of day.
Stop-watch to 12 hours X
59.9 secs., in 1/10 second steps. T
Split and lap timing modes.
Dual time zones.

Only Bmm thick.

Back-light. Fully adjustable
open bracelet.

LGuaranteed same day dispatch

£22.65
M6

([SOLAR QUARTZ LCD)
Chronograph with
Alarm

Dual Time Zone
Facility

6 digits, 5 flags.

22 functions.

Sofar panel with

battery back-up.

& basic functions.
Stop-watch to 12 hours
59.9 secs., in 1/10 sec.,

steps.
Split and lap timing modes.

Duai time zones. Back-light. £27 -Ia ?

Alarm. 9mm thick.
Fully adjustable bracslet.

\.

(ALARM CHRONO

| £29.65

n

with 9 world
time zones

* 6 digits, 5 flags.

* 6 basic functions.

* 8 further time zones.

* Count-down alarm.

* Stop-watch to 12 hours
69.9 secs.
in 1/10 sec, steps.

* Split and timing modes.

* Alarm.

* 9 mm thick.

* Back-fight.

* Fully adjustable bracelet.

(SOLAR QUARTZ LCD)
Chronograph

Powered from solar

panel with battery back-up.
6 digit, 11 functions.
Hours, mins., secs.. day,
date, day of week.
1/100th, 1/10th, secs..
10X secs., mins.

Split and lap modes. 5 -
Back-light, auto
calendar. Only 8mm
thick,

Stainless steel bracelet
and back.

Adjustable bracelet.

Metac Price

£13.65

Guaranteed same day despatch.

M9

(QUARTZ LCD
Ladies Day Watch

P

Only25 x 20mmand
6mm thick.

Hours, minutes, seconds.
day. date, backlight and
autocalendar.

Elegant metal
braceletin silveror

gold fully adjustable

to suit very stim

wrists.

State colour preference.

£9.95

L Guaranteed same day despatch.

M15

(QUARTZLCD
Ladies Fashion Watch

Elegant braceletin
bronze/gold finish or
sitver colour.

Hours, mins. secs, day,
date, backlight and'auto
calendar. Adjustable for
the slimmest of wrists.
State colour preference.

£14.95

L Guaranteed same day despatch

M17

(QUARTZLCD

Ladies Cocktail Watch

Highlyfunctional watch
whichalso suits those
special occasions,
Beautifully designed

with avery thin bracelet
whichretains strength as
well as elegance.

Hours, mins, secs, day, date,
backlight and autocalendar.
Bracelet fully adjustable to
suit slim wrists.

State gold or silver finish.

£19.95

LGuaran(eed same day despatch

M18

f N
HANIMEX

Electronic

LED Alarm Clock

Features and Specification
Hour minute ditplay Large LED display with
p m. and alarm on mdicator 24 Hours alarm with

"

—
EXECUTIVE ALARM
WATCH

6 Functions plus Alarm:
Conference signal,

5 minute snooze alarm.
Conference signal sounds

4 secs., beforemainalarm
to give advance warning and
anoptionto cancel.

Snooze sounds 5 mins.,
after mainalarmand

is always preceeded k] N
by the conference signal.

Mé60

| £14.95

rMACY QUARTZ
ANALOGUE §

Automatic Calendar
Day and Date

infinite bracelet.
Thismanswatch has
elegance aswell as the
robust appearance provided
by a watch with traditional
features. Accuracy is
provided by a quariz
crystal poweredby a
long life miniature
battery.

| £24.95

[ Metac price breakthrough for an Alarm h

Chronograph with Dual Time
only :

£18.95

OUTSTANDING FEATURES

* DUAL TIME. Local time always vis-
ible and you can set and recail any
other time zone (such as GMT). Also
has a light for night viewing.

* CALENDAR FUNCTIONS include
the date and day in each time zone.

* CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 59 minutes,
and 59.9 seconds.

on 'off control Display flashing for power loss ’ 1 §
indication Repeatable 8 minute snooze Display HOW TOORDER *On command, stopwatch display
bright‘dim modes cantrol. Size 5.15” x 3.93" x Payment can be made by sending cheque, postal order, Barclay. Access of American Express card freezes to show intermediate
236" {131mm x 11mm x 60mm} numbers. Write your name. address and order details clearly, enclose 40 pence per single item for (split/lap) time while stopwatch
WA RO AC power 220V. post and packing or the amount stated in the advert. All products carry 1 year written guarantee continues to run, Can also switch to
and full money-back 10 day reassurance. Battery fitting and electronic calibration service is imek R
£1 0 .20 Thousands sold? available 10 customers at any Metac shop. All prices include VAT currently at 15%. and from timekeeping and StOP)NE“{h
Wholesale: modes without affecting either’s
Mains operated. LT DT ! ) ! erati
Trade enquiries — send for a complete list of prices for all the goods advertised plus many more not op on, i "
shown also minimum order details. * ALARM can be set to anytime within
Guaranteed same Telephone orders: Credit card customers can telephone orders direct to Daventry {(03272) 76545 a 24 hour period. At the designated
day despatch. or Edgware Rd. 01-723 4753 24 hours aday. time, a pleasant, but effective buzzer
4 ) . i unds to remind or awaken you!
Service Enquiries 03272-77659 Gs° " hy 6
§ M13 I E=8)  LLERSWELCOME Shopsopen9-30am-6.00  J| Guaranteed same day dispatch. M
( Y
North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
& TIME CENTRES Telephone: 03272 76545 Telephone: (01) 723 4753
L g vy
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SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio ampli-
fier. Brand new components
throughout. 5 silicon tran-
sistors plus 2 power output
transistors in push-pull.

Full wave rectification.

‘\\ Output approx. 13
watts r.m.s. into 8
ohms. Frequency re-

sponse 12Hz 30KHz +

3db. Fully integrated
pre-amplifier stage with
separate Yolume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escu!cheon pane] input and output plugs. Overall
size 3” high 6” wide x 71 deep. AC 200/250V.
PRICE £18.40,P &P £1.20.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
Furpose mono amplifier suitable
or Public Address System, Disco,
Guitar, Gram, etc.” Features 3
individually controlled inputs (each
mput has a separate 2 stage pre-amp.). Input 1, 15mV into 47k. Input
2, 15mV into 47k (suitable for use with mic. or guitar etc). Input 3,
200mV into 1 meg. suitable for gram, tuner, or tape etc. Full mixing
facilities with full range bass & treble controls, All inputs plug into
standard jack sockets on front panel. Output socket on rear of chassis
for an 8 ohm or 16 ohm speaker, Output in excess of 30 watts music
wer. Very attractively finished purﬁose built cabinet made from
gﬁ;ck vinyl covered steel, with a brushed anodised aluminium front
escutcheon. For ac mains A)erauon 200/240 volts. Size approx.
124in wide x 5in high x 74in

Special introductory price £29 00 + £2-50 carriage and
packing.

“POLY PLANAR> WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" x 1444+ >~ 14" deeDp. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details.

Only £8-80 each + P p. (one 90p, two £1-10).

Now available in round version. 10 watts RMS 60Hz
20K Hz £6-30,

P. & P. (one 65p, two 75p).

STEREQ MAGNETIC PRE-AMP. Sens. 3mV _in for
100mV out. 15 to 35V neg. earth. Equ. = 1dB from
20Hz to 20KHz. Input xmpedance 47K. Size 13" -
23" x 53"H. £3.20 + 20p P.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER
200/240V Mains oper-
ated Solid State FM AM
Stereo Tuncr Covering
M.W. A.M. 540-1605
Klglz VHF/FM 88-108
z.

| Built-in Ferrite rod aerial
for M.W. Full AFC and
AGC on AM and FM.
Stereo  Beacon Lamp
in Pre-amps with variable output

Indicator.

voltage adjustable by pre-set control. Max o/p Voltage

600m/v RMS into 20K. Simulated Teak finish cabinet.

Will match alrsost any amplifier. Size 84"w x 4”h X
94”d approx.

LIMITED NUMBER ONLY at £29-00 + £1-50 P. & P.

Built

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum.
Separate inputs for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound outbut transformer to match 3-15 Q
speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 ELS84s, ECC83,
EFR6 and EZ80 rectifier. Simple instruction booklet
50p + SAE (Free with parts). parts sold se aratel .
ONLY £18.40, P. & P. £1.40. Also available r
bt and fested k20.50.8. & B. £140:

STEREO DECODER MK.II

SIZE 14" x 2.5/16" x 4" ready built. Pre-aligned and tested for 10-
16V neg. earth operation. Can be fitted to almost any FM VHF radio
or tuner. Stereo beacon light can be fitted if required. Full details and
instructions supplied. £7-00 plus 20p P. & P. Stereo beacon light if
required 40p extra,

SPECIAL OFFER
Slightly shop soiled radios by well-known manufacturer
for AC Mains or battery use. MW and FM bands.
Dynamic M/coil speakers. telescopic aerial and internal
ferrite aerial. Earpiece socket for personal listening.
leshed in auraouve simulated leatherette. Size
7" 94" W appbrox. Fully guaranteed.
Bargam pnce ofonly £10-25 + £1-30p. & p.

‘Mullard LP1159 RF-IF module 470kHz £2.50 + P. & P. 20p. Full

cification and connection details sugplled

'ye VHF FM Tuner Head covering 88-108MHz 10-7 MHz LF. out-

put. 7-8V + earth. Supplied pre-: alxgned, with full circuit diagram with

precision-geared .M. gang and 323PF + 323PF AM. Tuning gang
only £3-40 + P. & P. 3

HARVERSONIC SUPERSOUND

10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amptifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integral Pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms. Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output: 14 watts
r.m.s. Per channel into 5 ohms. Frequency response:
+ 3dB 12-30,000 Hz Sensitivity: better than 80mV into
IM Q: Full power bandwidth: #3dB 12-15,000 Hz.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1 -0 amp.

Overall Size 12”w. .« 8”d. ~ 23"h.

Fully detailed 7 page construction manual and parts
list free with kit or send 25p pluslarge S.A.E

AMPLIFIER KIT . £14- 95 P. & P. 80p
{Magnetic input components 33p extra)

POWER PACK KIT £6:20P. & P. 95p
CABINET £6.20P. & P. 95p

SPECIAL OFFER—only £25-80 if all 3jtems
ordered at one tlme Dlus £1-25 p.

Fuil after sales servnce
Also avail. ready built and tested £32.20, P, & P. £1.50.

HARVERSONIC STEREO 44

A solid state stereo amplifier chassis. with an output of
3-4 watts Der channel into 8 ohm speakers. Using the
latest high technelogy integrated circuit amplifiers with
buil¢ in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec./play socket are mounted on
the printed circuit panel, size approx. 94" - 24" ~ 17

max. depth. Supplied brand new & tested, with knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £10-40 plus 50p P. & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £2.15 +
40p P. & P. if required. Full connection details supplied.

All prices and specifications correct at time of press and
subject to alteration without notice.

& ABINET FABRICS app.

YYNAIR REXINE SPEAKERS & C
54 in, wide. Our price £2-30 yd. length. P. & P. 50p per yd. (min. 1

yd.). S.A.E. for samples.

PLEASE NOTE: P. & P. CHARGES QUOTED
APPLY TO U.K. ONLY. SEND SAE WITH ALL

ENQUIRIES.

(Dept. P.W.) 170 MERTON HIGH ST., LONDON, S.W.I19.

HARVERSON suRPlus co- LTD- A few minutes from South Wimblsdon Tubs Slation.

Tel.: 01-540 3985
Open $.30-5.30 Mon. to Fri. 9.30-5 Sat. Closed Wed.
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IT'S FREE

Our monthly Advance Advertising Bargains List gives
details of bargains arriving or just arrived—often bargains
which sell out before our advertisement can appear—it's
an interesting list and it's free—just send S.A.E. Below are a
few of the Bargains still available from previous lines.

12v SUBMERSIBLE PUMP

Just join it to your car battery, drop it into the liquid to be moved
and up it comes, no messing about, no priming etc. Suitable for
water, paraffin and any non explosive, non corrosive liquid. One
use if you are a camper, make yourself a shower. Price £68 + 30p.
A free gift, first 100 purchasers will get tap with built in switch
and length of plastic tubing.

PRECI%ION RESISTO!?S

A fortunate purchase enables us to offer aimost a complete range
of Mullard metal fitm precision resistors, 1% tolerance. Values
start at 5 r and go right through to 876 k. Most values are
available in + watt and { watt rating. Price 28p + 3%p each in
small quantities, or 20p + 3p each where supplied not less than
10 of a value, 15p + 2zp each not less than 100 of avalue.
THIS MONTHS ELEETRICAL SNIP

Parcel of M.E.M White flush 13 amp sockets, switches etc. Total
retail value over £56 + vat for only £28 + £4.20p. You get 10
double 13 amp sockets and 6 single 13 amp S. sockets with
neons, 14 power {20 amp dpt switches and spurs some with
neons), 20 single ganged one way, two way and intermediate
swévét%ges, and super free gift (worth £3). If not coliecting please
a 0

M.E.M. WHITE FLUSH SOCKETS ETC.

We have picked out the popular items for the snip parcel describ-
ed above but a list of the other parts available is as follows
(makers list nos) 220, 224, 240, 242, 244, 711, 712, 813,

, 10

1033, 1400, 1400 WH, 1401 WH, 1402, 1402 WH, 1403,

WH, 04, 1404 WH, 1405, 1405 WH, 1407, 2025,
7092. Electricians and Contractors using these accessories
should send for our M.E.M. Electrical List where prices and quan-
tity discounts will be quoted.
VARI-CAP T.V. PUSH BUTTON TUNER
W. German make but fitted to several popular colour T.V.'s,
makers ref no 2357 0076. This has 6 push buttons each of which
is in effect a multi turn pot, total resistance is 15 k. The buttons
are black with chrome metal tops. Price £1 + 15p, post 25p.
Good quantity available at usual discount rates.
MULTI TURN POT WITH KNO
100 k lin, 20 turn used in many T.V. receivers, makers ref. 7802
412-00051. Suitable for fine control of resistance in general cir-
cuitry. Price 4OEp + Bp.
T.V.DIPLEXER
On plastic moulding size 21" x 13". We are able to offer these at
such a low price that they can be used as T.V. aerial sockets only.
Price 10 for £1 + 15p.
TRANSDUCERS
As used remote control T.V. receivers. Price £1.50p + 22p.
BURGLAR ALARM
Mains operated new circuit available, this is simple to install and
trouble free. Price list and diagram free on request.
ARMY 46 SE

As made for and used in the Second World War, we have a few of

these in miint condition, complete with carrying

MULLARD UNILEX
A mains operated 4 + 4 stereo
system. Rated one of the
finest performers in the stereo
fleld this would make a won~
derful gift for aimost anyone in
easy - to - assemble modular
form and complete with a pair
of speakers this should seil at
about £30—butdue to a special
bulk-buy and as an incentive
for you to buy this month we
offer the system complete at
only £15 including VAT and
postage.

25A ELECTRIC PROGRAMMER

Learn in your sleep. Have radio playing and kettle boiling
as you wake—switch on lights to ward off intruders—have
a warm house to come home to.
All these and many other things
you can do if you invest in an
electrical programmer Clock by
famous maker with 15 amp on/off
switch. Switch-on time can be
set anywhere to stay on up to 6
hours independent 60 minute mem-
ory jogger. A beautiful unit. £4.50

b e TS

HUMIDITY SWITCH

American made by Honeywell. The action of
this device depends upon the dampness
causing a membrane to stretch and trigger a
sensitive micro-switch, quide sensitive -
breathing on it for instance will switch it on.
Micro 3 amp. st 250V a.c.

MAINS BLOWER

The Torrin—quiet but powerful
outlet size 23 x 1§ for cooling equip-
ment etc. will extract of outlet is
blowing outwards price £5.50.

Other models from £2-00.

HEAVY DUTY 3 CORE APPLIANCES LEAD
15 amp wire 6 ft. long, conventional yellow green, brown and
blue cores, grey pvc outer, prepared ends, this flex normaily sells

- at 30p per metre. 10 leads for £2,50p + 40p. Post £1.50p.

E.H.T. MAINS TRANSFORMER

Qutput voltage 4-5 kv 3 mA. These transformers are unused
P.S.U.’s. Price £2 + 30?, ost 40p.

LOUD SPEAKER GR LE

Good quality rigid plastic, ideal for use in car or home extension
speakers. Two sizes available 127 x 12, price 76p + 13p, 18" x
18" £1.50p + 23p.

6 DIGIT COUNTER - RESETTABLE

Coil voltage 48 D.C. or 115v A.C., current 100 mA approx. Price
£1.95p + 30p.

10 DIGIT SWITCH PAD

Made we believe for G.P.O. push button telephones, each button
operates 2 pole switch which returns automatically, panel size
237 x 33" X 1%", push buttons with clear plastic protected digits
0-9, price £1.95p + 30p.

MAINS BLOWER

Real bargain this month is a blower made by Smiths, the mains
motor is let right into the turbulator and takes up the minimum of
space. Overall size of the blower is 7” dia. x 23" and the air outlet
127 x 2'3»". Price only £2.50p + 33p + p & p gOp.

DAL INDICATOR

As used in tool making and other precision measuring operations,
the famous John Bull accurately shows differences of -0t mm.
beautifully made precision ‘mstrumen!,frice in most tool shops
would be £12 — £15. Price £8.00 + £1.20p.

WATERPROOF SWITCH

Idsal for greenhouse or outdoor, plastic body. Price 80p + 9p.
CAR SPEAKER

glliptical size 73" x 5", 4 ohm. Price £1.80p + 12p, post 20p +

p.
7 SEGMENT DIGITAL DISPLAY

TIL 302, lLed. com. anode — character size 4" approx. Price
£1.15p + 16p.

USEFUL BREAKDOWN UNIT ) )
We do not normally offer second hand equipment for breaking
down but this particular item containg so many useful pieces that
we have decided to break our rule. The unit is in fact a_pocket
“bleeper” in a most useful case, size about 23" wide by §” thick
by 53" deep, ideal size to fit into the top jacket pocket. Case com-
es apart by undoing two screws, inside is printed circuit board
upon which are mounted a miniature loud speaker, three
rechargeable nicads diac type 150 — 4 ferrite potted coils, three
of which are tunable, 4” ferrite rod. Mercury tilt switch on when
case is upright, 4 electrolytic condensors, one micro switch, 8
transistors all with usable length leads, 4 polystyrene capacitors,
2 pin plug for charging batteries without uncasing and ap-
proximately 4 diodes and approximately 30 various capacitors
and resistors, most of the resistors being § watt type, truly a very

e

INDUCTION MOTORS
One illustrated is _our reference
M made for ITT $ slack 1

spindle £2.25, stack model
£1-75. 1 stack £2.75. 1} stack
£3.25.

headphones, throat mikes and instruction cards. in unopened
boxes. Price £30 + £4.50, post £2.
MUSIC CENTRE COVER
Size 20" x 133" x 4”. Clear piastic £3.50p + 52p, carriage and
special packing £2.
25 AMP D.C. METERS
Flush panel mounting, wide angle, extra long, 320° scale made
for G.P.0. Really beautiful instrument. brand new in original car-
tons. Limited guantity only so no discounts. Price £8 + £1.20p.
(Less than half maker’s price).
BIG BLOWER
Driven by 1/10 H.P. mains motor but compact and quist running.
This is ideal for air conditioning, fume extraction, pressurizing and
many other applications. Overall size 103" x 104" dia. outlet size
104" x 43", Price £15 + £2.25p, carriage £3. Note this is the
largest of our ‘Snail” shaped blowers, we have smaller ones right
down to 10 watt motors with outlets as small as 2* x 2" in fact
wae can cover almost sny application and welcome your enquiries.
Price are from £3 complete with motor.
DOLLS HOUSE SWITCH
Time is fast approaching when you may be thinking of making
toys. Small surface mounting switches are often a problem and
this why we are now offering this plastic bodied rotary switch
suitable for low voltage ap@lications. Price 10 for £1.50p + 22p.
CASSETTE STORAGE CASE
With dust cover, holds 5 cassettes and comes complete with clip
for joining to another, so you can make up in lenghts to suit
)éc{ugsglf. rice 50p + 74p + 50p post or ten for £4 + 60p, post
.50p.
TELEPHONE ANSWERING MACHINES
Grade 2 machines are in stock ready for immediate despatch or
collection, (if coming specially to collect please telephone first).
For the benefit of new readers we supply these machines on the
understanding they are broken up or at least not used for their
original purpose. The machines are secondhand but so far as we
can see they are complete and quite possibly in good working
order. We do not test them but guarantee to replace any part of
the machine should it be missing or faulty, providing we are
notified within 7 days of receipt. Prices for the machines are as
follows: Grade 2 that is in very good condition £15.50p +
£2.25p, and Grade 1 which are top grade machines and are our
very best almost perfect £20 + £3.00 each, but there is likely to
be one month'’s wait. To these prices must be added £2.50p to
cover carriage.
MAINS POWER PACK IN PLASTIC CASE
g%r telephone answering machine. Price £4.50p + 63p. Post

p.
POT CORES

We now have good stocks of Ferrite pot cores. These are ex un-
used equipment and contain the bobbin and have been opened
ready to use.

Diameter Thickness Price

FX 2243 4.5cm 3-0em 75p + 12p per pair
FX 2242 3.5cm 2.3cm 60p + 9p per pair
FX2240 2-5cm 1.6 cm 50p + 7p per pair
COMPONENT BOARD 421

Again from unused equipment, major items on these are two
power silicon transistors, Motor Rola ref. SJ 5433 mounted on a
heat sink with mica insulators, also behind the panel are two
power rectifiers ST NS 1008, Price 90p + 6p.

DELAY SWITCH

Mains operated—delay can be ac-
curately set with pointers knob for

W criods of up to 2% hrs. 2 contacts

suitable to switch 10 amps—second

contact opens few minutes after 1st

contact £1.50

SOUND TO LIGHT KIT. Based on the Everyday Electronics cir-
cuit this is a very efficient little unit and when made up is in every
way equal to professional models costing many times the price.
This unit is not tuned to any particular frequency, it is simply
dependent upon volume. This is no disadvantage, in fact the
effect is very pleasing. it will control up to 7560w of lighting and
works well with amplifiers with outputs of 250 watts. The kit
complete with leads and plastic case is £25 only.

DRILL CONTROLLER
Electronically changes speed
from approximately 10 revs to

maximum, Full power at all
speeds by finger-tip control.
Kit includes all parts, case,
everything and full instructions.

Made up model £1-00 extra

MOTORISED DISCO SWITCH
With 10 amp changeover
switches. Muliti
adjustable switches are
rated at 10 amps. This
would provide a
magnificent display. For
mains operating. 8
switch model £8-25. 10
switch model £5-75. 12
switch model £6-75.

TANGENTIAL HEATER UNIT

A most efficient and quiet running
blower-heater by Solatron—same
type as is fitted to many famous
name heaters—Comprises mains
induction motor—Ilong turbo
fan—split 2 kw _ heating element
and thermostatic safety trip—
simply connect to the mains for
immediate heat-—mount in a
simple wooden or metal case or
mount direct onto base of say

3KW MODEL kitchen unit—price £4.95 post
£5.95 £1-50 control switch to give 2kw.
+£1.60P&P Tkw, cold blow or off available 60 p

extra.
2 k.w. model made in metal case with contro! switch £12-00

MINI-MULT] TESTER

Amazing. deluxe pocket size
precision moving coil instrument
jewelled bearings—1000 opv—
mirrored scale.

11 instant ranges measure:—
DC voits 10, 50, 250, 1000

AC volts 10, 50, 250, 1000

DC amps 0-1mA and 0-100 mA
Continuity and resistance 0-150K
ohms,

Complete with insulated probes,
teads, battery, circuit diagram
and instructions.

Unbelievable value only £6-50 + 50p post and insurance.

FREE Amps ranges kit enable you to read DC current from
0-10 amps, directly on the 0-10 scale. it's free if you purchase
quickly but if you already own a mini testerand would likeone
send £1-50.

N

TERMS : Cash with order—but orders under £6 must add
50p to offset packing, etc.

BULK ENQUIRIES INVITED. PHONE: 01-688 1833.
ACCESS & BARCLAYCARD ACCEPTED

J. BULL (ELECTRIGAL) LTD

(Dept. PW) 103, TAMWORTH ROAD,
WEST CROYDON, SURREY.
Tel: 01-688 1833

useful unit although secondhand, still in reasonable condition.
Price £1 .50; +22p.

25 WATT PEAI&RS

Comprising 8" woofer and 3" tweeter with crossover and ter-
minal connection panel, all mounted in good guality non resonant
cabinet. These are extremely good quality units comparable with
those selling at twice the price. Cabinet size approx. 20" high
104" wide and 81" deep, heavy cabinet made of thick
blockboard. Price f:fs.oo + £3.75p the pair, weil worth your
coming to collect but if you cannot collect they are still worth this
£5.00 extra for carriage.

TWIN PADDED FLEX

& amp ideal for some electric irons and appliances that require
very flexible lead, 10 metre lengths. Price £1.00 + 15p. Post

45p.

ROpD THERMOSTAT

Suitable for high temperatures up to 550°F. This is adjustable
either at the head or remotely by a length of flexible drive. Price
£2.50p + 38p.

DRY FILM LUBRICANT

In aerosol can for easy application and for putting lubricant into
places where the normal oil-can cannot reach. Offered at about
half the original list price. 50p + 7p per can (8 oz} or 12 cans for
£4 + 60p, post £1.50p. The lubricant is [.C.1. Fiuon L169.

V3 MICROSWITCH

Popular switch with 10 amp 250 volt changeover contacts. Price
£15 per 100, or £140 per 1000 + vat. Ditto with 15 amp
changeover contacts £20 per 100 or £180 per 1000.
ASSORTED MICROSWITCHES

10 different small, medium and large sizes to suit most projects
and repair jobs. Price £1.50p + 22p. If this pack does not contain
the one you want give us a ring we may have it.

PUSH SWITCHES

That really stand out, its large dished knob also makes this extra
easy to operate, sprung to return to normal when pressure is
removed. 10 amp 250 volt changeover contacts. Type 1. T ¢/o
40p + 6p. Type 2, 2 ¢/o 60p + 9p. Type 3, 3 ¢/o 80p + 12p

N é’w KIT

Light Tracer and Strobe for disco’s or parties. 2 running light
patterns and a strobe. Was described with full constructional
details in September Everyday Electronics. Our price for complete
kit including case £14 + £2.10p.

SPRING LOADED ROCKER SWITCH

Made originally for car dash. This is a simple on/off for up to 10
amps. Price 25&+ 4p.

DP PANEL SWITCH

Arco made. This is a handsome switch, it has a long flat-ended
tog%Ie, btack and chrome finish. Rated 2 amps at 250 volts and
doubie-pole on/off. Price 1%p + Bp.

5 PUSH BUTTON SWITCH

Suitable mains audio or RF. Each switch rated at 250 volts 15
amps. 1st {black push button) closes 2 circuits; 2nd (white push
button} operates one changeover; 3rd {white push button)
operates one changeover; 4th {white push button} opens one cir-
cuit. Note: All depressed buttons remain down until cleared by
the 5th {red button). Further note: It is a relatively easy job to
alter the position of the tags, thus making the switches suit your
circuit. Fitted with 3 white, 1 red and 1 black button. Price 75p +

11p.

COMBINATION SWiTCH

This comprises 12 miniature changeover micro switches joined in
banks of 3 and mounted on frames with four digital numbered
thumb wheels and a removable lever for locking the thumb
wheel, the thumb wheel operates 3 banks. Over 4,000 com-
binations are possible, by re-wiring the switch connections un-
derneath thousands more variations are possible. If you are mak-
ing equipment which should not be switched on accidentally or
without authority, then this is a switch to consider. It can be used
as a coding switch for many other operations. Very neat and com-
pact, measuring approx. 4" x 11" and 14" deep. Price £1.75p +

26p.
BALANCE ARMATURE INSERTS
_G}OO ohm impedance, use as either speaker or mike. Price 50p +

p.
PHOTO TRANSISTOR
First class maker, respond to light or infra-red. 5 for £1 + 15p.
100 for £15 + £2.20p. 1000 for £18.75p + £1.25p.
MEDIUM WAVE PERMABILITY TUNER (2 stage)
Made for car radios, could be the basis of a simple radio on
medium waves. Basically the tuner comprises an aerial coil and
an oscillator coil tuned by moving slugs in and out of the coils. In
a simple radio the tuning could be done by the thumb on the
%eared drive wheel which protrudes through the side of the tuner.
TRF circuit tuning the medium wave band should be possible
with the minimum of components. Price 75ﬁ+ 1 1Ep.
POWERFUL REVERSIgLE MOTOR WITH GEARBOX
Final speed 56 r.p.m. Has a pull of 50Ib to the inch, which makes
it suitable for opening doors, ventilators etc. Made by Framco. For
mains operation and supplied complete with capacitor. Price £15
+ £2.25p, carriage £2.
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NEW LOW PRICES ~ ALL EX-STOCK
REAL-STATE-OF-THE-ART

NEW AC/DC/BATTERY PORTABLE
FREQUENCY COUNTER

FROM OPTOELECTRONICS USA

Model OPTO 7000

7 DIGITS 10Hz to 600MHz

ONLY £141.45 inc. (was £168)
(£120 + £3 p&p + VAT £18.45) i

Complete with built-in NiCads, charging
circuits & rear panel switch for 1Hz
resolution.

Size only 13"H x 44"W
x 53"D.

The miniature go
anywhere counter that
gives you more range,
visibility accuracy and
versatility than any com-
parable unit at anywhere
near as low price.

* TCXO time base 0-8PPM/°C {0-0001% accuracy) less
than 2PPM per year aging * Deluxe gold and black anodised
aluminium case * H1Z and 50 ohm imputs % 1 sec and
1/10 sec gate times * Built in prescaler and preamps stan-
dard % Auto decimal % BNC connectors % No direct con-
nect required for RF pick up * State of the art LS1 circuitry
* Sensitivity 10mV to 80MHz 25mV to 150MHz 50mV to
450MHz (less than 75mV guaranteed) % Power require-
ment 7-5V AC/DC w less than 250mA.

ELENCO PRECISION DMM 1200B

ONLY £66.70 inc.
£65 + £3 p&p + VAT £8.70)
for a limited period only}

The most versatile DMM we have ever
offered at lowest ever price!

* 3% digit jumbo LED {0-56"} display
+* 0-05% basic accuracy * Measures
AC/DC voltages from 100 microvolt to
1000 volts, AC/DC current from 1
microamp to 2 amp and resistance from
0-01 ohm to 20 Megohm * Fully
overload protected to 1000 volts.

* High input impedance to 10 Megohm % Mains (with
adaptors not supplied) or battary {both disposable and
Nicads) operation * Uses 1% preqision resistors not un;table
trimpots % Hi Lo power ohms, Hi for diodes, Lo for resistors
in circuit {on how many DMM's costing less than £ 100 do
you find this feature!}

ELENCO POWER SUPPLY MODEL XP-90
13-8V . 8 amps Regulated only £63.25 inc.

Elenco Precision Power Supplies et you operate your mobile
or marine or mobile two way radio, CB, tape player AM/FM
car radio, or other mobile equipment right in your own home.
Elenco provides the exact output voltage no matter what
current you use. No loss of power when you transmit due to
dropping voltage. Fool proof current protection minimizes
surge current that may damage your expensive equipment,
works 1000 times faster than any fuse, automatic self reset-
ting. Special circuit protects equipment, user and itself!
SPECIFICATIONS:- InputVoltage 240V AC
Output Voltage 13-8V DC
Output Current 8 amps
Load Regulation <15V
Line Reguiatiori -15V
Ripple Max. RMS ~ -01V
Current Protection 8A Limit
Short Protection
1A Fold back
Crowbar Protsction  Yes
Output Impedance
025 ohms

BE THE HIT AT PARTIES!
YAP BOX - 3 Discreet Sounds
ONLY £9.95 inc.

@ Laser Gun

® Siren Use on car PA
system, bicycle

L] Ray Gun horn, or protection

against would be
Plus many others e
Invent your own sound effects, make believe you're the

police or fireman,
GREAT FOR KIDS OF ALL AGES. "
Maclin-Zand Electronics Ltd.
38 Mount Pleasant, London WC1 OAP
Tel: 01-837 1165
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SHORT-WAVE
H.A. KiTs

WORLD-WIDE RECEPTION

*H.A.C." well known by amateur constructors
for its Short Wave receivers, now offers a
complete range of kits and accessories to suit
the novice and the expert.

£12-00 INCLUSIVE—the ever popular and
easy to comstruct DX receiver Mark III;
containing all genuine short wave components,

drilled ch valve, yries and  full
instructions,
NEW T TWIN TRANSISTOR RECEIVER,

selective, sensitive and with fantastic reception,
vet needing only a single PP3 battery, at
£14-50 this receiver is outstanding value, and
will give you hours of interest and enter-
tainment.
Lasily the K and K plus (llustrated above)
for the more advanced constructor. This
receiver has recently been re-designed for even
- better reception. All orders despatched within
7 days. Send stamped and addressed envelope
now for free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.A.E.

“H.A.C.” ‘SHORT-WAVE PRODUCTS

P.O. Box No. 16, 10 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RH 19 3SZ

OSMAB ET LT We make transformers
amongst other things.

LOW VOLTAGE TRANSFORMERS: Prim 240V ac.

8:3V 1.5A £3.00; E_JA £4-15; 6A CT £7.90; 12V 1-5A

£1800 8A CT £29. 25, 12A CT £37.50; 4OV 3A CT

£13.50.

TWIN SEC TRANSFORMERS Prim 240V

8V 0-6A — 8V 0-6A; 9V 0°4, VvV 0-4A; 12V03A-12V
0-3A: 20V 0-15A — 20V 0- 15A all at £4-16 each: 15V
0-7B6A — 15V 0.75A £6-40; 15V 1.5A — 15V 1.5A £8.25;
18V 1A ~ 18V 1A £7.90; 18V _1.5A — 18V 1.5A £9.75;
20V 1-5A — 20V 1.5A £9.75; 12V 4A — 12V 4A £12.00;
25V 2A— 25V 2A £12.00.

MIDGET RECTIFIER TRANSFORMEHS Prim 240V ac.
6-0-6V 1-5A or 8-0-9V 1A £3.40 each; 12- O—12V 1A or
20-0-20V 0-75A £4-18 each; 9-0-9V 0-3A or 12V-0-12V

0-
g 9 ach.

LT TRANSFORMERS TAPPED SEC: Prim 240V ac.
0-10-12-14-16-1BV 2A £7.50; 4A £9-40; 0-12-15-20-
24-30V 2A £8-25; 4A £12.00; 0-20-30-60V 1A £9.00;
2A £12.00; 0-40-50-60-80-100-110V 1A £12.00.
AUTO TRANSFORMERS 110/240V ac.
30 watt to 4000 watt ex stock, |
MAINS TRANSFORMERS, SPECIAL OFFER: Prim

240V ac
250 0-250V 60 Ma, 6-3V 1A £2.50; 250V 100Ma, 6-3V
£3.50; 9V 3A £2.50; 25V 300 Ma 90p.
LOUDSPEAKERS
*m 2}in, 23in, 8 ohm, 3in 35Q, 34in 3, 8, 16 or 80Q all
£1.50 each; 8x5in, C/M, 4. 8 or 250, £3.50 each. Many
other types available.
“INSTANT'' BULK CASSETTE/TAPE ERASER
Instant erasure of cassettes. and any diameter of tape spools,
demangnetises tape heads, 200/240V ac, leaflet £7 6’
EDGWISE LEVEL METER FSD 200/4A
%lze 19x 18x20mm 8000 £1-50.
HARGING METERS 1%in diameter
2A or 3A £1.25 each; 5A or 10A £1.50 each.
SYNCHRONOUS GEARED MOTORS, 240V ac.
Brand new, built in gear box, 1 r.p.h. £1.25 each,
O/P TRANSFORMERS FOR VAI.VE AMPLIFIERS
P P .sec tapped 3-8-15Q A-A 6KQ. 30W £17- 50,A A 3KQ
W £26- 00 100W(EL31 KT88 etc) £35
G E.C. MANUAL OF POWER AMP LIFIERS
Covers valve amplmers 30W to 400W £1.25.
MULTIWAY SCREENED CABLE PVC COVERED
36 way £1.00; 25 way 75p; 14 way 50p; 6 way 25p; 4
wa§ 20p. 2 way 10p; 1 way Bp; 4 way individually screen-
; fig B twin stereo do screened 15p, metre.
CONDENSERS
Electrolytic 400 e 400V 75p; 2000/30V 30&; 2200/40v
p; 8 - 8mfd 450V 40p; Paper tubuiar, W/E, 4/160V;
6/160V 30p each. 2mfd 150V 25p.

CARRIAGE EXTRA ON ALL ORDERS
ALL PRICES INCLUDE V.A.T.
Callers by appointment only. $.A.E. Enquiries, Lists.

46, Kenilworth Road, Edgware, Middsx.
HA8 8YG. Tel: 01-958 9314

Sonic

H1-£1 DISCOUNT CENTRES
DISCOUNT

SPEAKERS

Imp 8or15 asapp.
Guarantees:

TITAN byears
FANE LIFETIME
OTHERS 1 year
ALL PRICES
INC. VAT

Prices correct at 20.7.79

Rec. Ret. Sonic

Price Price
GENERAL PURPOSE
5" FANE 501 £4.95
8" AF MODEL 80 e £5.95
8" AF MODEL 83 = £6.95
8" FANE 808T DUAL CONE — £3.95
10" ELAC 10RM 10 WATTS = £2.50
HI-FI KITS
| AF FRI 8" + TWEETER = £14.96 pr
FANE MODE ONE 8” + TWEETER  — £19.99pr

WHARFEDALE DENTON KIT £f42.41 pr £30.96
WHARFEDALE SHELTON KIT £54.32p1 £38.96m

WHARFEDALE LINTON KIT £75.53pr £62.95m
WHARFEDALE GLENDALE KIT  £92.78 pr £85.96 pr
GROUP/DISCO TYPES

12" TITAN T12/50R £20.20 £16.95
12" TITAN T12/100A £39.95 £26.95
12" CELESTION G12H 30W £22.48 £14.95
12" CELESTION G12/50 50W £19.68 £12.95
12" GOODMANS PD — £22.96
12" GOODMANS PG — £21.98
127 FANE SPECIALIST P85 £33.81 £23.95

12" FANE SPECIALIST DISCO 80/2 £34.88 £24.95
12" FANE SPECIALIST DISCO 100/2£37.01 £25.95
12" FANE SPECIALIST GUITAR 80L £33.81 £23.95
12" FANE SPECIALIST GUITAR

808/2 £34.88 £24.95
12" FANE CRESCENDOQ 80 £53.20 £36.95
12" FANE CRESCENDOQ 80LT £57.24 £39.95
12" FANE CRESCENDO 12E £74.50 £51.95
15" TITAN T15/70 70W £36.95 £24.95
15" TITAN T15/85 £42.95 £28.95
15" TITAN T15/100 100W £47.95 £35.95

15" FANE SPECIALIST BASS 100  £51.07 £35.95
15" FANE CRES. COLOSSUS

15E 200W £129.88 £89.85
18” GOODMANS 18P — £46.95
18" TITAN T18/100 100W £59.95  £46.95
18" CELESTION G18/200 std. £68.88  £48.95
18" FANE CRESCENDOQ 1BE £12242 £85.95
18" FANE CRES.COLOSSUS

18E 200W £138.40 £96.95
HORN UNITS

CELESTION MH 1000 25W £20.95 £14.95
FANE J44 £8.47 £6.95
FANE J73 £13.79  £8.95
FANE J104 £20.18  £13.95
CROSSOVERS (FOR ABOVE)

FANE HPX1R OR HPX2R £4.21 £2.95

Mail Orders/Export enquiries to above. Add £1 carr. on
Hi-Fi spkrs. or kn.s Otherwise add £1-25 (12" Spkr).
1-50(15%) £2-50(18")

SPECIAL OFFER!
COLLARO RECORD DECKS

* 'S’ Shaped Arm * Auto or Manual
* 11" Turntable * ideal for Disco
£15.95 ea. or 2 for £30.
Carr. £1.00 ea.
Also for personal shoppers only
AMPS, TTABLES, JINGLE MACHINES,
DISCO CONSOLES, LIGHTING, CABINETS,
CREDIT TERMS AVAILABLE  °rders £20

over
”
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The opportunities in electronics, today, and for the
future are limitless — throughout the worid. Jobs for
qualified people are available everywhere at very high
salaries. Running your own business, also, in electronics
— especially for the servicing of radio, TV and all associated
equipment — can make for a varied, interesting and highly
renumerative career. There will never be enough specialists
to cope with the ever increasing amount of efectronic
equipment coming on to the world market.

@ COURSES AVAILABLE

@ CITY & GUILDS CERTIFICATES
IN TELECOMMUNICATIONS AND
ELECTRONICS.

@ RADIO AMATEUR LICENCE.

@ COMPUTER TECHNOLOGY WITH
HOME TRAINING COMPUTER.

@ DIGITAL ELECTRONICS.

@ BEGINNERS PRACTICAL COURSE.
@ RADIO AND TELEVISION SERVICE.
@ AND MANY OTHERS.

WE ARE AN INTERNATIONAL SCHOOL
SPECIALISING IN ELECTRONICS
TRAINING ONLY AND HAVE OVER

40 YEARS EXPERIENCE IN THIS
SUBJECT.

Practical Wirelests, December 1979

We give modern training courses in all fields of electronics
— practical D.l.Y. courses — courses for City & Guilds exams,
the Radio Amateur licence and also training for the new
Computer Technology. We specialise only in electronics and
have over 40 years experience in the subject.

All the training can be carried out in the comfort of your
own home and at your own pace.

A tutor is available to whom you can write at any time
for advice or help during your work.

All students enroiling in our courses receive

a free circuit board originating from a computer
and containing many different components
that can be used in experiments and provide

an excellent example of current electronic
practice.

Free 32 page
: Colour Booklet.

| |
ENAME. . oovoooveo T A :
! ADDRESS ... ettt a e e E
[ et
§BRITISH NATIONAL RADIO and E
{ ELECTRONICS SCHOOL Crarnelisini” "}
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Books
for

radio
amateurs

Radio Society of Great Britain

A Guide to Amateur Radio (17th edn)....

Amateur Radio Techniques (6th edn).....

Amateur Radio Operating Manual (new) ..

Morse Code for Radio Amateurs

OSCAR-Amateur Radio Satellites...

RSGB Amateur Radio Call Book 1980 (latest ed/t/on)
Radio Amateur’s Examination Manual (8th edn)...

{new sy//a
Radio Communication Handbook (5th edn) Vol 1
Radio Communication Handbook (5th edn) Vol 2.
Radio Data Reference Book (4th edn) )
Test Equipment for the Radio Amateur {2nd edn).........
TVI Manual (2nd edn)
VHF/UHF Manual
World at their Fingertips (Deluxe) ....
Logbooks

Amateur Radio Logbook
Mobile Logbook
Receiving Station Logbook..
Maps, charts and lists
Great Circle DX Map (in tube) (new edition).

Oscar Map {in tube)

IARU QTH Locator Map of Europe (wall)..

QTH Locator Map of Western Europe {wali).... "
QTH Locator Map of Western Europe (card for desk)
UK Beacon List
UK Repeater List
IARU Region 1 Beacon List

American Radio Relay League

Antenna Anthology
Antenna Book {13th edn)
Course in Radio Fundamentals
Electronic Data Book...
FM and Repeaters for the Radio Amateur ..

Getting to know Oscar from the ground up
Ham Radio Operating Guide.
Hints and Kinks
Radio Frequency Interferenca .
Single Sideband for the Radio Amateur

Solid-state Basics .
Solid-state Design for the Radio Amateur...
Specialized Communication Techniques.

Understanding Amateur Radio
VHF Manuat..

Radio Publications Inc

Beam Antenna Handbook
Better Short Wave Reception {3rd edn)
Cubical Quad Antennas
Simple, Low-cost Wire Antennas

Miscellaneous

Amateur Television
Complete Handbook of Slow-scan TV ...
International VHF FM Guide
80-metre DXing
World Atlas {Amateur radio prefixes)............. eebeberesensnne

Prices inciude postage, packing and VAT where applicabie. Postal
terms: cheques/POs with order (not stamps or book tokens). Goods
are obtainable {less P & P) at RSGB HQ, 8.30-5pm, Monday —
Friday.

The RSGB is the ional i ing all UK radio
and b ....,. is opon to aII mtorened in the hob-

by, including short-wave li s. The Society also publish
a complete range of books, log bookl and mapl for tho radio
the bership services section for more
mformatlon about amateur radio, the RSGB and its
publications.

Radio Society of Great Britain
35 Doughty Street, London WC1N 2AE
Telephone 01-837 8688

EXTRAS
YOUR CAR

Our speclai supple
shows you how to b ld
them y Fea

SPECIAL OFFER
Just in time for XMAS
This beautiful

SEIKO
WATCH

Save £45 on
manufacturer’'s
recommended
retail price!

PRACTICAL 55p

ELECTRONICS

Practical Wireless, December 1979
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59 25
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YAESU MUSEN
General Coverage

® 0.5-29.9MHz Coverage with 10kHz Readout

The FRG-7 is a precision-built all-purpose communications receiver, featuring all
solid state construction for long life and high performance. Utilizing the Wadley Loop
drift cancellation system, in conjunction with a triple conversion superheterodyne
circuit, the FRG-7 boasts high sensitivity along with excellent stability. It provides
broadcast listeners with such features as a 3-position tone selector, an RF
attenuator, and an automatic noise suppression circuit. For many years of satisfying
reception, the FRG-7 is the receiver for you.

£1 82-75 PLUS VAT |

THE CHOICE IS YOURS!

YAESYU

YAESU MUSEN
Digital Display Communications
Receiver with CPU Digital Clock
& Timer FRG-7000

ou -

nei L en:

e

RIS

’ £327 PLUS VAT
® 0.25 Thru 29.9MHz Coverage with 1kHz Readout
Computer technology and convenience features are brought together in the FRG-
7000, a digital-display general coverage receiver for the discriminating SWL. The
digital clock and timer, controlled by a CPU {Central Processing Unit} chip, will read
ut both local and GMT time, and will control peripheral station equipment such as a
tape recorder. Improved SSB selectivity, ease of operation, and rugged construction
are yours with the new FRG-7000 from YAESU.

FULL DETAILS OF THESE EXCITING RECEIVERS FROM THE NUMBER ONE IMPORTER - PLUS EX-ST&CK
FREE SECURICOR DELIVERY!

(36 pence in stamps brings Illustrated Brochure and our Credit Voucher valiue £3.60) — A 10 to 1 Winning Offer!

AMATEUR ELECTRONICS UK

508-514 ALUM ROCK ROAD

BIRMINGHAM 8

Tel: 021-327-1497/6313
Telex: 337045

TUAGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

PHONE 01-672 3137/672 9080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM

s bY

7" x 9" x 13" ULTRA QUALITY HIGH POWER §" x 5" x 2"
New D.C. Coupled Design
AMPLIFIERS

Featuring—Electronic Short Open and Thermal Overload Protection
Brief Spec.—input Sensitivity 0. 775 v. RM.S. (0.D.B.} at 25K Ohms
Frequency Response 20 Hz — 20 KHz. T.H.D. at full power 0-1%

Hum and Noise— 100 dB Relative full output.

£47.95
£31.95
T.D.150 150w into 4 Ohms. 100W into 8 Ohms, ... £27.95
Power supply PS 150 . v, £21.00
T.D. 150 60 version 60W into 8 Ohms. 40W into 15 Ohms. ... .. £21.00
Power SUPPlY P-S.B0 i s ne e £16.50

Note—P.S. 300 will drive 2 T.D. 180 amplifiers
All output ratings are R.M.S. continuous sine wave output:

TO ORDER BY POST

Make cheques/P Os payable to TUAC LTD, or quote Access/Barclay Card No (We accept
helders phone orders 01-672 9080}

Postto -

TUAC LTD., 119 CHARLMONT ROAD, LONDON SW17 9AB.

Send stamp for our free 28 page catalogue of LIGHTING & AMPLIFIER MODULES. etc

18

Meet us on Stand C3 where our NEW

CATALOGUE will be on distribution,

itemising:

MAGNUM AUDIO MODULES

MAGNUM ENERGY CONSERVATION
MODULES _

FUTABA VF DISPLAYS combined with

OKI L.S.1.

DELPAK KEYBOARDS

DELPAK POWER SUPPLIES

It you can’t make the exhibition but would

like a copy of our New Catalogue, send

large S.A.E. to:

MAGNUIM AUDOIO Lid.

DEPT. PW12, 13 HAZELBURY CRESCENT,
LUTON, LU1 1DF.
TEL: 0582 28887
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ENGINEERS

YOURSELF FOR A

Wlskhpage '
REE book ,
shows how!

BETTER JOB -~ MORE PAY!

Do you want promotion, a
better job, higher pay? “New
opportunities” shows you how
to get them through a low-
cost, Home Study Course.
There are no books to buy
and you can pay as you learn.

This easy to follow GUIDE
TO SUCCESS should be read
by every ambitious engineer.
Send for this helpful 44-page
free book NOW ! No obligation,
nobody will call on you. It
could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE
}@ AN BN BN CUT OUT THiS COUPON 5 NN NN NN

ELECTRICAL &

Radio, Servicing &
O

Tick or state subject of interest.
Post to address below.

Painting & I

PO ~
NO‘I, j

Practical Wireless, December 1979

NAME (Block Capitals)
ADDRESS  crtveerinrreeiriiii i e e e

Other subjects of interest

—58 0’ & ‘A’ Leve! Subjects
—over 10,000 Group Passes!

ELECTRONICS Repairs Decorating O
Prlactical. Radio & Radio Amateur’s l
s g B MECHANICAL

. AM.S.E. (Mech)[)
Electronic
Engineering O AER(_) General Mech.
Certificate O Motor Mechanics [J Eng. O
G 1 El E C. & G. Motor V. Inst. Engineers &
C:xr‘l:igl?:ate ect ngD Mechanics ] Technicians O

General Auto Maintenance
CohCBlect | Engincering ]  Engincering (]
Elect. Install, & A:M'I'M'I' . U Welding‘ g
Work O gll’ lfiegclstgauon O
oart erts.
C. & G. Elect. . MANAGEMENT &
Technicians O M.AAML D‘%] PRODUCTION
Computer
N Programmi
RADIO & SehbAnIne Con e
TELECOM- Inst. of Cost &
MUNICATIONS Heating, Ventilating Managements
Colour TV & Air Conditionin Accts. O
Servicing O Architgctural .
C. & G. Telecoms. Draughtsmanship DRAUGHTS-
Technician’s Cert.[} & Design h])“ﬁ%}?;glp &
L.I.O.B. ]
C. & G. Radio, -
TV & Electronics _ Carpentry & g‘;;:r;lts manship (]
Mech. Cert. Joinery ] & P
Radio & TV Plumbing AMIE.D. O
Engineering Technology 0 Electrical
Course General Building [] Draughtsmanship OJ
G.C.E.

Aldermaston College

Dept. TPW 24, Reading RG7 4PF

also at our London Advisory Office, 4 Fore Street Avenue, London
EC2Y 9DT. Tel. 628 2721.

Accredited by C.A.C.C. Member of AB.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

TUNIE IN &

Build the Worid Famous

CHRDMA~CHIME

(mimil

Give your frnendsa warmwelcome

This kit has been carefully prepared so that practically anyone
capable of neat soldering will have complete success in building it.
The kit manual contains step by step constructional details
together with a fault finding guide, circuit description, instailation
details and operational instructions all well illustrated with
numerous figures anddiagrams.

® Handsome purpose built ABS cabinet

® Easy to build and install

® Uses Texas Instruments TMS1000 microcomputer
@ Absolutely all parts supplied including I.C.socket
® Ready drilied and legended PCB inciuded

® Comprehensive kit manual with full circuit details
® NO previous microcomputer experience necessary
® All programming permanently retained isonchip ROM
@ Canbe buiitinabout 3 hours!

@ Runsoff 2 PP3type batteries.

@ Fully Guaranteed

computer chip avaﬂable separately if
required. Full 24 tune spec device

supphed with data sheet and fully
guaranteed New low price only £4.95 inc. p&p

R/C MODELLERS - LISTEN
FOR THE C.B. MENACE
GET A 27MHZ MONIT

* Audibly confirm your channel’s ciear.

* Tunes over whole 27mhz model band.(CB)

* Receives normal broadcast AM/FM
bands as weil.

* Sensitive with telescopic aerial.

* Totally portable.

* Runs on standard batteries.

This neat three band Superhet receiver

notonlyprovidesaninvaluabieservice,

checking your channet and TX, but

gives normal broadcast reception

when you need it as well.

Costingless thana decent Servo, you'li

find it cheap and reassuring insurance!

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-2| DAYE FOR DELIVERY
R D ROUEE R AR S

L
PW1279

TN SNEER
Please send me:
TO: CHROMATRONICS RIVER WAY, HARLOW, ESSEX.
NAME
ADDRESS

| enclose cheque/PO value £
or debitmy ACCESS/BARCLAYCARD accountno.

N O O D

Signature

|
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CA3123

Type Price | Type
AC126  £0.21| BC148
AC127  £0.21] BC149
AC128  £0.18| BC157
AC128K £0.30 | BC15B
AC132 £0.23 | 8C159
ACi134  £0.23| 8C167
AC137 £0.23| BC168
AC141 £0.25 | BC169
AC141K £0.35{ BC169C
AC142 £0.23 | BC170
AC176 £0.21 | BC171
AC176K £0.30 | BC172
AC178  £0.29| BC173
AC178 £0.29 | BC177
AC180 £0.23| BC178
AC180K £0.32) BC179
C181  £0.23| BC180
AC181K £0.32| BC181
C187  £0.21{ BC182L
AC187K £0.32| BC183
AC188 £0.21 [ 8C183L
AC188K £0.32| BC184
AD140  £0.69{ BC207
AD142 £0.98| BC208
AD143  £0.86 | BC209
AD149  £0.69| BC212
AD181 £0.40 | BC212L
AD162  £0.40( 8C21
AD161/ BC213L
162MP £0.81| BC214
AF124 £0.35| BC214L
AF125 £0.35| BC227
AF126 £0.35; BC238
AF127 £0.37 | BC251
AF139 £0.40| BC251A
AF186  £0.58| BC301
AF239 £0.47 | BC302
AL102 £1.38| BC303
AL103 £1.36| BC304
AU104  £1.61| 8C327
AU110 £1.61| BC328
AUN13 £1.61}| BC337
BC107A £0.09| 8C338
BC107B £0.10| BC440
BC107C £0.12; BC441
BC108A £0.09| BC460
8C1088 £0.11] BC461
BC108C £0.12{ BC477
BC109A £0.09! BC478
BC1098 £0.10| BC479
BC103C £0.12| BC547

£0.10( 7427 £0
£0.12| 7428 £0
£0.12| 7430  £0.
£0.12 7432  £o.
£0.12 7433 £o.
£0.12| 7437 ¢o
£0.25|7438 £0
£0.25( 7420 £o.
£0.14 7247  f£o0.
147442 £0.
7443 £0.

7444 £0.

7445 £0

7446  £0

7447  £0.

7448  £0.

7450 £0.

7451  £0.

7453 £0.

7454  £0.

7460 £0.

CD4020 £1

LM32012v
(M320-15

LM320-24V
{M380

MC1312

Type Price
CDAO1 5 £0.87
CD4016 £0.48
CD4017 £0.86
CD4018 £0.97
CD4ag19 £0.48

CD4023 £0.17
CD4024 £0.74
€D4025 £0.17

SEMICONDUCTORS,

TRANSISTORS THYRISIORS | rm SILICON OPTOELECTRONICS
Volts No: Price 5 "
. .50 THYTA/500  £0.29 |200mA £0.07] LED'S (diffused) .
Price| Tyne Price | TYPE Price | Type Price | 100 THY1A/100  £0.32 |15321 100V £0.08 O/no. Type Price
P g £ 1501 Size -125mm RED £0.11
200 THY1A/200  £0.36 |15822 160V 0.09 i
£0.08| BC549  £0.12| BUIOS  £1.84 12923 200V £0.10] 1502 Size -125mm GREEN £0.21
£0.08| BC550  £0.16| BU105/02£2.24 400 THY1A/400 £0.43 18523 2oy £0.41] 1503 Size -125mm YELLOW £0.21
£0.12| BC556  £0.16 | BU204  £1.61 600 THY1A/600  £0.51 *""| 1504 Size -2mm RED £0.11
£0.12| BC557 £0.15] BU205 _ £1.61 800 THY1A/800  £0.66 1Amd; 1505 Size -2mm GREEN £0.21
mizl ) siieon e, mmlEd Eamin B3
; -16 | MJE2955 £1.04 3 amp TO 66 Case .08 [ 1509 Size -2mm CLEAR b
£0.14| BD115  £0.58 | M E3055 £0.69 Volts No: Price |IN4003 200V 20074 o Hi-Brite Type
£0.10| BD116  £0.92 3440 £ IN4004 400V £0.08 i-Brite’ Typ
£0.12| BD121  f£0.75 | MAES 440 £0-69 50 THY3A/50  £0.32N4005 600V £0.09 1521 Size 3mm (125] RED £0.11
£0.10| 8D124 £0:81 | MEE102 £0.32 100 THY3A/100  £0.34 | IN4GOB 8OOV £0.10| 1622 Size -5mm (.2} R £
£0.10| BD131  £0.401 yor105  £0.40 200 THY3A/200  £0.37 [IN4007 1000V £0.11 1214 8RP12 Light dtepengsr:nt resistor gg-gg
£0.10 BD13§ 28.40 MPSAO5 £0.23 400 THY3A/400  £0.48 {1 5 Amp 1520 OCP71 Photo transistor K
gg-}g gg]gs go'ﬁ MPSAQS £0.23 500 THY3A/600 £0.57 |iS015 80V £0.10{ LED CLiPS
£0.18| BD136  £0.40 MPSAS5 £0.23 800 THY3A/800 £0.74 |1S020 100V £0.11| 1508/-125 pack of 5 - 125 ciips £0.17
£0.18| 8D137  £0.40 | MPSAS6 £0.23 15021 200V £0.12 1508/ 2 pack of 5 -2 clips £0.20
£0.29| BD138 £0.41|0C22  £1.73 5amp TO 66 Case |15023 400V £0.14 -
£0.10( BD139  £0.41|0C23  £1.73 Voits No: Price |2025 600v 018
£319| 8nies  fosr 08 £11s 50 THYBA/50  £0.41 115079 1000V £0.23
. N 0C26 £1.15 100 THYS5A/100  £0.51]1S031 1200V £0.28
§8;}8 SB}ZZ 28;23 0C28  £0.92 200 THYBA/200  £0.57 |3 o DISPLAYS
£0.13| BD177 £0.78 | OC29 £1.09 400 THY5A/400  £0.65 |N5450 50V £0.16 | DL703 7 segment D.P. left { 30" height) common
£0.13| BD178  £0.78 | OC35 £1.03 600 THYBA/600  £0.79 |IN5401 100V £0.17 [RED _ anode single digit  O/NO: 1523 £0.80
£0.14| BD179  £0.86 | OC36 £1.03 800 THY5A/800 £0.93 |IN5402 200V £0.18 DL707 7 segment D.P. left (0-3" helght) common
£0.10| BD203  £0.92 | OC70 £0.27 0 IN5404 400V £0.19|RED _anode single digit O/NO: 1510 £0.92
£0.10| BD204  £0.82 | OC71  £0.17 7 TO 48 Case |IN5406 600V £0.24 DL527 7 segment D.P. left [0-50" height}
28:8 g?xg;) ;::83:2; V:I:'s“;lo' P::: INgAg; 880\6\/- 28.25 RED common anodeo'l}wg—d‘ign refﬁlector
. b : N5408 100 .34 NO: 1524 £1.95
gg.:g g;ggg gg.ﬁ 50 mx%?go 23'23 10 Amp DIE_727 7 segment D.P. rT-ght( 51:) height
. g 100 R RED common anode Two- dlglt lght ipe
£018| arsss €0 200 Thv7a/200  £0.85 (121950200, £0:21 Tedes
- £038 400 THY7A/400  £0.711i510/200 200V £0.26 | DL747 7 segment D.P. left (- 630 height
£0.17 | 8FR39 0. RED common anode Sln Ie d- it light pipe
£0.18! BFRA0  £0.29 600 THY7A/600  £0.89 [IS10/400 400V £0.40 511 £1.72
£0.32| BFR79  £0.32 800 THY7A/800  £1.05 |IS10/600 600V .
£0.33| BFR80  £0.32 1810/800 8OOV
£0.32| BFEX29  £0.25 10 amp TO 48 Case [1S10/1000 1000V
y i y i cq [1510/1200 1200V -
048] BRxaq  £o28 ok Price ‘OPTO-ISOLATORS
- - 50 THY10A/50  £0.58 |30 Am) -
£0.17 | BFX85  £0.28
£0.17| BFX86  £0.29 100 THY10A/100 £0.65 :§§8§?§5’100V £068|isolation  Breakdown — Voltage 1500 —
£0.17| BFX87  £0.25 200 THY102//200 £0.71[,230/200 200V £1.06 | continuous fwd current 100mA.
£0.35| BFX88  £0.25 400 THY10A/400 £0.80 |(530/400 400V £1.43| €1IL74  Sing'e-channel 6 pin DIP standard type —
f02a| Brva) fols O s Siiaa |l aceonie0ny ™~ 202 S tor o N Siicon photo namslstor
. - HY10A/800 £1. .
£0.44| BFYS2  £0.18 500 1830/1000 1000V £2.65 _ "O/NO: 1497 £0.57
ESlieol feora 16amp TO 48 Cass [1530/1200 1200V £3.31 CILD74 Multi-channel 8 pin DIP two isolated
gg.z:; Blzmp m— Vggsm‘hswso ,;PJ';; %078;;_;8 sov £0.g6] €1LQ78 Multi-channel 16pir} D(;P four isglzated
1 . . . 0/NO: 1499 £2.5
: 100 Taviewioo foge iR/N0RI00) K098, cane Lro pak :
. n
200 THY16A/200 £0.711270/460 300y £2.01] A pack of 10 standard sizes and colours which
400 THY16A/A00 £0.88 |,270/600 600V £2.58 | fail to perform to their very rigid specification,
600 THY16A/600 £1.03 }1570/800 800V £2.87 | but which are ideal for amateurs who do not
Type Price 800 THY16A/B00 £1.59)1570/1000 1000V  £3.45 | require the full spec. 0/NO: 1507 £1.04
§ £0.2 .43 | 7416 .71
.29 . I i
% ; : ’ AUDIO MODULES SOCKETS
34 . ! . 74 .
.25 {7480  £0.50 | 74'19 £1.35| 74175 £0. g 1ipm %Ilt
23 ;255 gg.% ;i%; £g.§z 72176 £0es Amplifiers 15312 o
13 b 3 44 | 74177 £0. it
57 [7483 £0.66 | 74123 £0.46 | 74180 £1.72 AL20 5 watt amplifier module £3.73 18pin DIL
i B0 e e el | ALOR 0wl 2ogl
0 G - E module £4.35
80 £0.25 | 74145 £0.63 | 74184 £0.80 = 24 pin DIL
@l HRER RE e Rn | M0 ST e 8o
d . 1 .55 | 74191 £0.71 module B .
93 £0,23)| Tades [ea:sa)| 74iea (£0i6a AL8O 35 watt amplifier module ~ £8.44 To18ls nsisioy
12 gggg 74122 ;::8_57 74194 £0.71 AL120 50 watt ampiifier module  £13.74 16;&7 T(ZS lraslsli_s\l/sr
12 X 741 .57 | 74195 £0.69 AL2 1 amplifie 19.. 17 14 pin ire wrap
12 £0.57 | 74157 £0.57 | 74196 £1.20 50 25 wattamplifier module  £19.24 gold plated Cambion
12 (7496 £0.57 | 74160 £0.66 | 74197 £1.20 Pre-amplifiers
12 ;3}8‘2 £0.97| 74181 £0.71 | 74198 £212 PA12 S(e;eT pre-amplifier . » A HIN
module . DA .i i
PA100 Stereo pre-amplifier NAIN S1UH
fle it i e
g u Vi P! shorts.
Type Price | Type Price | Typ Price PA200 Stereo pre-amplifier SO avmlable in PNP sim. to
CD4026 £1.38| cB1043 £1.01] CB4070 £0.19 module £19.07 oNBs0/de
€D4027 £0.57 | CD1044 £0.94 | CD4071 £0.19 - 29 for 57g ~ 50 for £1.15 — 100 for
€D4028 £0.78( CD1045 £1.61| CD4072 £0.19 Power Supplies £2.07 ~ 500 for £9.20 - 1,000 for
gggg%g ggg; 501845 21-89 CD4081 £0.19 PS12 Power supply 16.10 — when ordering state NPN/PNP.
: D4047 £1.00| CD4082 £0.20 {24 volts DC) £1.72 |
.03| CD4031 £2.30| C0D1049 £0.48| CDA510 £1.13 (™ ’ |
Biosrsios| CRISENE R E | T ERUTEY oe L L YR
B g D451 5 d 300mW 40PIV (min) sub min FULLY
€D4040 £1.01| CD4055 £1.15| CD4518 £1.15 o TESTED ideal f i
CD4041 £0.87| GD1056 £1.55| CD4520 £1.15 SPM120/45  Stabilised power supply 30 for a9p 100 8 TS 500 for
CD4042 £0.82| CD4069 £0.19| CD4014 £0.92 oo (s45V) £6.67 2375 800 for £16.35.
M1 55 tabilised power supply
(55V) £6.67 METAL FOIL
. - SPM120/65 Stabilised power supply a y
e s L (65V) £6.67 CAPACITOR PAK
£0.80! MC1352  £1.61(7271 £0.34] SN76660  £0.86 SG30 Power supply for Containing 50 metal foil, capacitor — like
£0.33| MC1469  £3.39[UATITC  £0.36| SL414A  £2.24 equaliser £4.37 . Mullard C280 series — mixed values rang-
£1.84] MC1496  €1.03|72711 £0.36| TAASS0B  £0.40 ing for 01uf-2-2uf. Complete with iden-
£1.15] NES36 £3.05(ua723¢  £0.52) TaR621A  £2.30 Miscellaneous fifation sheet 0/NO: 16204 £1.38.
£1.72| NES50 £1.08]|72123 £0.52| TAAGZIB  £2.87 MPA30 S S
£1.72 | NE§5S £027(UA741C  £0.27] TAABB! £1.72 tereo magnetic cartridge JUMBO PAK
Ans ammo oanen gu By w8 SEMICONDUCTOR
(Lo INESS 3 y A54 24 S.450 Stereo tuner £26.72
£1.72 | NE56E £1.38|UAT447C  £0.68| TBABIOS  £0.86 : - ]
£0.97| NESST £185 72747 £0.69| TBABIO  £1.12 Stereo 30 Complete 7 watt stereo 16222 — Transistors Germ and Silicon
gl‘]gg %\;g%c iﬂngg l.;;;:g ggﬁg }gﬁgggn gg:g ar‘nphfler board £22.66 Rectifiers-Diodes-Triacs- Thvnsxor&le
£0.97 | UATO3 £0.28 | 7487 f040| ToA270S  £230 BP124 Siren alarm module 5 watts  £4.02 and Zeners ALL NEW & CODED. Approx.
EL181UNIDS 028\ SMIGDIN £201| ThAGOD  £032 GE1OOMKII 10 channel mono graphic ggrgg;*c:.;?("e;: ‘;‘:ﬁ;ﬂ;ﬁf;ﬁ,ﬁﬁ:g
0972708 £0.52 0 i
£2.18 709p £078 |SN76110  £1.72 equaliser £23.00 £2.58.

www americanradiohistorvy com

Practical Wireless, December 1979


www.americanradiohistory.com

Send your orders to:-
DEPT. PW12, PO BOX 6 WARE HERTS Tel: 0920-3182
Visit our NEW shop: 3 BALDOCK ST., WARE, HERTS. Telex: 817861

EXPERIMENTOR BREADBOARDS MNI

CRINLA P A ES COIPOTAT

F R O M Type Price | Type Price | Type Price | Type Price Engineers & Machinists Ref. Tables
AA110 -09 | BY100 £0.25 | 8YZ11 £0.52 0 1 2nd book Transistar Equivs & Subs
AA120 E\\;1815 (¥ SYZ1§ go- 7523 Electronic Noveity C”TMSE ) Led
: ] AA129 £0-09 1 . YZ1 . 52 Projects Using IC741 {or Equiv. pt
No Somermg_mOdu'ar breadboards, S'mplly p“‘fg_ AAY3Q £0-10 | BY114 b Radio Antenna Book Long Distance
components in and out of ietter number identified AAZ13 £oq2 Bmy . Reception & Transmission 85pt
nickel-silver contact holes. Start small and simply B N e ey : : e O R e i 60p1
snap-lock boards together to build breadboard of an BA148 £0.17 | BY128 £0. - g Build Metal & Treasure Lacatare 88p+
wlg g Y | 5a154 £0i14 | BY130 €0. £0.40 : Practical Repair/Renovation C/TV 95pt
size. b i Eﬁ“l ?g gg1g gy%g H . gandbtzok o‘f 1C /%:udm Preamplifier & 95,
Al h two bus-bars anintegr -1 1 b 0 d ower Amplifier Canstruction pt
LEXE Breadboa.rds ave 2 gs ara BB104 £0.17 [ BY176 - . e 50 Cicts use Germ/Stl/Zener Diodes 75pt
part of the board, if you need more than 2 buses BAX13 £0-08 | BY206 | - -0 50 Projects Using Relays/SCR/Triacs £1-10t
simply snap on 4 more bus-bars with the aid of an BAX16 £0-08 | BYZ10 £0. il 16008 g@gFt':('fcﬁgec!vlfg‘"gip'gf“:um Ak
EXP.4B. sEs AN LII : IC E quilvs & Pi nCor?r?ecﬁ::n £2.751
':-'_ 56 Simple LED Circut :
ple LED Circuits 75
A How to make Walki-Talkies £1.251
N INSTRUMENT CASES in i vinyl d top .
EXP.325. The ideal breadboard for 1 and sides, ajuminium bottom, front and back. b S i et E1;851
N L h Hei BP45 Projects on Opto-eiectronics £1.26¢
chip circui o- engt Widsh leight Price | B8p4g  Radio Circuits Using IC's £1.35¢
p = R g ] 155 8in 5%in 2in £1-72 BP47  Mobile Dlscclhequg Handhook £1.35
Accepts 8, 14, 16 and up t0 22 pin iC’s. 12(73 é‘ in g'; 3‘” £2.92 BP48  Electronics Projects for Beginners £1.35¢
ONLY £1.70 188 9!” 51“" ?“" £1.79 BP4g Popular Electronic Projects £1.45t
in in 23in £2:43 | Bpsg  IC LM3900 Projects £1.35¢

ALUMINIUM BOXES made from bright alli, folded BP55 Radio Stations Guide £1.451
construction sach box complete with haif inch deep lid and B8P160 Coil Design & Construction Manual 85pt
sCrews. BP202 Handbook of Integrated Circuits
No. Length Width Haught Price Equivalents & Substitutes 75pt
159 54in 2%in 17m £0.-85 BP205  1st Baok Hi-Fi Speaker Enclosures 75pt
EXP 350 £3 3 160 4in ain 17|n £0.85 BP213 Circuits for Model Railways 85pt
. . '7 ;g; zsil‘n ilin 1?in £0-85 BP215 Ehonwave Cgmﬁnz& Sear for —
H B +in in 13in £0:97 xperiments adio Hams p
270 Coma?t points with 163 4in 2%in 2% £0-87 BP216  Electronic Gadgets & Games 85pt
two 20-point bus-bars. e 164 3in 2in 1in £0-80 BP217  Solid State Power Supply Handbook 86p+
44 Besen Baine 165 7in 5in 2%in £1.43 BP221 28 Tested Transistor Prajects 95p+
“""""""“""m 166 8in 6in 3in £1.82 BP222 Short-wave Receivers for Beginners 96pt
167 6in 4in 2in £1-18 BP%%E 50 Em]égts using IC CA3130 gng
'I' '[ﬂ_l_ SLOPE front aluminium boxes with black vinyl base and . OS IC Prajects . Pt
5 BP225 A Pracnca\ intro to Digital IC's 95pT
""m""" " "l sides & aluminium back, top & front — strong construction BP226 Build Advanced Shortgwave Recelvers £1.201

easily accstnble.

EXP‘300‘ BHNN0 B30R0 Buans ebsNm in 2%n  12in 33in 8in £5.45 BP227 Beginners Guide to Building
EED Cortacis O T A L S £8.21 Electronic Projects
. VERO platnc case box. Thau boxes consist of top and
with two P Svwes savaa pheab 20800 mre . 1 n ns which include fixings points for horizontal REGULATORS BRIDGE RECTIFIERS
40-point ! PC piates, the two sections are | pogitive ice | SILICON 1 am)
held together by four screws which enter through the base Price
i uA7805 T0220 Type o.
bus-bars. and ars concealed by plastic feet. uA7812 70220 ZovRMS  BRi/50  £0-23
- Lengtl idt Height Price 100vRMS  BR1/100  £0-25
£6:13 i | 176 140 40 205 £4.14 5
i 355 mm mm mm : 200vRMS  BR1/200 £0-29
140mm 75mrn 205mm £4.82 N
» » vemms EBEas SUUNE FUrss BORAD 172 140mm 170mm 505mm £6.00 uA7818 TO220 400v RMS BR1/400 £0-41
= Negative
EXP.650 for Micro- Trrey sy s opos SPECIAL OFFERS UA7913 70330 '35 | $LICON 2amp :
MINIDRILL 12v hand held battery-operated mini drill. 7,500 | JA7918 70220 R
processors. £3.83 rp.m. Collet chuck. ideal for driliing printed circuits or model uA7924 TO220 Y
making. No.1402. £7.79 uA78%8 10220 -1,88" smg BRZ'/1OO £0-55
2 200v BR2/200 £0-60
TRANSFORMER 240v Primary 0-20v @ 29 Seconddary By 73\;5%8# IgngDN 400v RMS BR2/400 £0-67
remaving 5 turns for each volt from the secondary winding. any u 1000v RMS BR2/1000 £0.78
IS ‘ mmm » voltage gp to 20v # 2A is obtainable. |deal f(;:r1tr:r'e expseélmenter 1 LM309K 703 v
EXP_4B saven PRIR $riva Bivvs No.204 .50 + 86p. P & P
More bus = ANTEX MLXZSoIdering Iron. Sturdy 25 wzatt Irog camplete with: CASSETTES $ILIC0N 10aaw -
us- - 43 t f 2 Works aff a 1 it battery. ideal f : ype ©. nce
Hara g 3EEE LENED BENRL BERID LGB RNERE 8OTE BMSE & et O 2 T ETag Tk o @ 12 volt batiery. [d28 39 | ©/103193 30 min lettertape | "0, rms  BRio/mo €150
‘ TRARE SERSE SBERE BRENS BRARD AERER ORUE REGE . £0-38| 200yRMS  BR10/200 £1.70
£2.45 CARBON RESISTOR PAKS ofno. 301 Dindy C60 tape
ALL EXP.300 Breadboards mix and match with 600 These paks contain a range of Carbon Resistors assorted into the o/no, 302 Dindy C30 tape 3 SILICON 25 amp
R following groups. . - h) Price
series. ype
16213 60 mixed 1/8w 1000hms-9200hms go.eg | 010 303 DindyC120uape | S0y AmS BR?g/Sg £1-%0
16214 60 mixed 1/8w 1Kohms-82Kohms £0.-89 £0-76( 200vRMS  BR25/200 £2-20
: B 16215 60 mixed 1/8w 10Kohms-83Kohms £0-69 n
ANTEX IRONS 1g§1$ g‘g mixed 17’8w 1g8Kohmsgggo"!|(ohms gg-gg RIA
mixed 1/2w 100chms: ohms .
18218 40 mixed 1/2w 1Kohms-B2Kohms £0.-69 2amp TOB5case 10 amp
12219 28 mixed 1;2w 10Kohms- Eggghms volts [Flo. T EPri;g volts Saa
16220 mixed 1/2w 100Kohms- Kohms 100 R1 0-. 100 TR110A/100 £0-
1943 15 watt quality soldering iron with 3/32” 200 TR12A/200 £0-59 | 200 TR110A/200 £1.06
bit £4.88 CERAMIC PAKS 400 TR12A/400 £0.82 | 400 TR110A/400 £1.29
1947 Replacementele/ment for 1943 £2.18 16160 24 3 or each value 22pf 27pf 33pf 39pf 47pf 6 10‘amp
1944 lIron coated bit 3/32" for 1943 £0.53 8pf £0:69 amp yous
. - It 400 TR1 £1.
1845 Iron coated bit 1/8" for 1943 fo.63 | '°'% %‘7’039?35?,“ value 100pf 120p1 150pf 180pF 22001 0 | 106 TR16AMI00 £0.59 eADel gikae
1946 Iron coated bit 3/16" for 1943 £0-53 16162 24-3 of each value 470pf 560pf 680pf 1000pf 200 TR16A/200 £0-70 | DIACS
1948 18 watt iron with iron coated bit £4.59 1500pf 2200pf 3300pf £0.69 | 400  TR16A/400 £0-88 | BR10O £0.23 032 £0-23
16163 24-3 of each value 4700pf 6800pf 01tuf 015uf 022uf
1952 Replacement element for 1948 £2.18 033uf 047uf £0-69
1949 iron coated bit 3/32" for 1948 £0.563
1950 Iron coated bit 1/8" for 1948 £0.53 ELECTROLYTIC PAKS 400 mw (Bzy88) D007. Glass encapsulated ra 7ge of voltages
1981 jra i " 1 o 16201 values from 47mid — 10mfd ) £0.-69 available. 1-3v, 2:2v. 2:7v, 3-3v. 3-9v. 4.3v. 4. 5-1v, 5-6v.
o5 ;2';‘:2"5‘"“' bit 36" [far 1945 £0-53 | 10702 velues from 10med— 100méd £0.69 | 6.2v. 68y, 7-5v. 8.2v. 9-1v. 10v. 11v, 12v. 13v. 15v, 16v, 18v.
193 wa_n iron, ceramic shaft and another 16203 values from 100mtd — 680mfd £0.89 20v. 22v, 24v, 27v. 30v. 33v. 39v. No.Z4 10p
shaft of stainless steel to ensure strength £4.88 ]
1935 Replacement efement for 1931 £1.84 DMPC pA B M (il
1932 Iron coated bit 1/8” for 1931 £0.57 A 7 6 2v. 6-Bv, 7-5v,_B-2v. 9:1v, 10v. 11v."12v. 13v, 15v 16v. 18v.
N 16164 200 resistors mixed value approx {count by q 3 2 C
1933 iron coated bit 2/16 for 1931 £0.57 weight o § 56105 || £ ar2avianT SOy WivATVISIVICEV/Zu il oy ey
1934 iron coated bit 3/32" for 1931 £0.57 16165 vae? capacitors mixed value approx {count by €089 - V. . > P
1953 SK1 soldering Kit — contains 15 watt soldering 16167 ?/zw resistars mixed values £0-69 }O:EN '\2/‘32‘3| ZSIgd lgpaev 530;0 Zage- fa7n99501f vtﬁsitggeg ﬂzvailsabsle
N . M N +3v.2:2v, 2-7v, 3-3v, 3-9v, 4.3v, 4.7v, §-1v, 5-6v. 6-2v. 6-8v.
iron with 3/16" bit pius two spare bits, a reel of ]g}gg Eﬂ'.?.fﬁ; ;Zf}‘;’;ﬁax'”'a roas gg:gg 7.5v. 8.2v. 8.1y, 10v. 11v, 12v. 13v. 15v, 16v. 18v, 20v. 22v,
solder, heat-sink and a bookiet 'How to 16170 1 pack wire 50 metres asssorted colours single 24y, 27v. 30v. 33v. 43v. 47v, 61v. B8v, 72v. 75" 82" 91v.
Solder £6-38 strand £0-89 100v! z10a4p
1939 ST3 iron stand made from high grade bakelite ) }g};; :‘;eh’]ecfg Swiches gggg
. : i X
chrom plated steel spring. suit alt models - 16173 15 assorted pots £0-89 C 2 A OR PAKS
includes accommodation for six bits and two }g};g 1218 paper CI"’!de”se'S‘ mixed values f:ggg | 16204_cC 50 1 foil iike Mullard C280
. . electrolytics trans types - onlalmng metal foil capacnor IKe ullar:
1724 :ﬁl)oggle:/l‘lj.xkeef(;hse Ironbb|151(22|Earl\ g;gg 16177 1 pack assorted hardware — nuts, botts gromets o series — Mixed values ranging from 01uf - 2-2uf. Compieteévnga
ode: as iron but volits . stc £0-82 identification sheet 1
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Capacity tor Confusion

HERE are some electronic components that seem to present few problems in

identifying their type and value. The resistor, for instance, since it moved on

from its original form of a hexagonal carbon rod with the value stamped on
and a screw terminal at each end (in those days it was a resistance), has just one
universally accepted code, based on colour. Admittedly, those of us who were
around at the time had to make the mind-blowing transition from the Body End
Dot (BED) system (remember the fun of identifying a 2.-2kQ7?) to the Rings system,
but at least the basic code has remained the same. And there are mnemonics to
help us remember the code: Bye Bye Rosie, Off You Go, Birmingham Via Great
Western (we're really into the nostalgia bit this month) and others, mostly

unprintable!

Capacitors, or condensers for the old hands, have always given difficulty. They
originally had the values printed or stamped on, but then someone had the idea of
using a colour code. Unfortunately, it didn't stop there, and by the early 1950s
reference books were quoting no less than seven different systems of marking
capacitors by means of coloured dots. Mullard added yet another system for their
€280 “mint humbug" polyester capacitors. Meanwhile, sitvered mica, polystyrene
and some other varieties continued to have values printed on.

Then came a new problem—capacitors were getting too small to carry all the
coloured dots or bands required, so it was back to printed values again, using
microscopic lettering. Things had got a lot easier since the old days when,
admittedly, “0-00005 MFD" could take up rather a lot of space. With the
widespread familiarity with picofarads and nanofarads, a simple unified system
could be devised. But did the manufacturers take the opportunity to adopt a

common system? Not on your life!

Instead, each seems to have dreamed up his own pet scheme. We now have
capacitors marked in pF, tens of pF, nF, decimals of nF, and even a weird system
using a numerical version of the colour code so that, for example, a 1nF is marked
102 (A”1”, a”0" and two "'O"'s=1000pF). Add to this an assortment of other
letters which presumably convey tolerance, temperature coefficient, working
voltage and the like (maybe even the colour of the operator’s socks), and is it any
wonder that suppliers and users alike are confused, and equipment manufacturers
are driven to devising their own crib sheets to translate the various codes for

their own and their customers’ benefit?

Incidentally, what does that Russian character which looks like a backward "N”’
signify on a capacitor? My dictionary tells me it's pronounced eeeeeeee . . .

PERSONALITY

Joe Bishop—Technical Sub-Editor
After spending the first sixteen years
of his life on the same square mile of
ground receiving a public school edu-
cation, Joe reacted by joining first the
Merchant Navy and then the Royal
Corps of Signals in which he pursued
" a successful career for over ten years.
As the Irish say, Joe has "'something
of the travelling man” about him and
there followed a period of some years
working for a major telecommunica-
tions manufacturer as an Installation
and Commissioning Engineer, special-
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ising in tropospheric scatter, microwave
and television broadcast equipment.
From snorkel-diving in the Red Sea in
July to antenna construction in the
North Sea in midwinter, Joe did it all
and enjoyed it all before coming finally
to earth in his Dorset cottage.

Hobbies have generally been “those
consistent with the available amenities”
at a number of locations at home and
overseas. Now that he has settled
down, Joe intends to follow his first
loves—good books, writing, concert-
going, walking, sailing and "'real aie”.
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R.A.1.B.C.

The Radio Amateur Invalid and Blind
Club is currently celebrating its Silver
Jubilee.

The Club is formed of invalid and
blind members interested in amateur
radio; their local representatives who
undertake to help by visits, repairs and
advice; and supporter members whose
financial contributions enable help to
be given. The sole condition of mem-
bership, in any of the above categories,
is an annual subscription of £1 mini-
mum for “‘Radial” the club newsletter
which is issued every six weeks.

Would readers who are interested in
joining this very worthy club, please
contact: Mrs F. E. Woolley, Hon Sec,
R.A.L.B.C., 9 Rannoch Court, Adelaide
Road, Surbiton, Surrey KT6 4TE.

New Catalogues

Toolrange Limited, the Reading based
company who specialise in selling tools
and production aids to the electronics
market, have just issued their latest
104 page colour catalogue. The new
catalogue contains over 2000 lines
from some 80 manufacturers.

To obtain your copy of the catalogue
apply to: Toolrange Ltd., Upton Road,
Reading RG3 4JA. Tel: (0734) 29446
or22245.

Available from Technocentre, a free,
.convenient pocket-sized electronics
construction guide. Comprising nearly
200 coloured photographs and illustra-
tions, circuit symbols and practical tips
on mounting and soldering, make this

handy-sized guide of particular interest
to beginners, students, etc.

Send s.a.e. to: Technocentre, 54
Adcott Road, Acklam, Middlesbrough
TS5 7ES.

Suhner have just produced a new
edition of their Crimp Technique bro-
chure. As well as giving comprehensive
information about their connector
crimping system for r.f. cables, the
brochure has been updated to include
Suhner's range of crimpable connec-
tors. The brochure also gives details
about tools, accessories, connectors
and suitable cables as well as exam-
ining the physical and mathematical
concepts behind the process of crimp-
ing.

Copies of the catalogue are available
free of charge from: Suhner Electronics
Ltd., Telford Road, Bicester, Oxon OX6
OLA.Tel:(08692) 44676.

Breadboard ‘79

A larger “Breadboard”, with more to
see and do, is promised by the organ-
isers, Trident International Exhibitions
Ltd., at the Royal Horticultural Halls,
Elverton. Street, Westminster SW1
from Tuesday, 4 December to Satur-
day, 8 December inclusive.

Breadboard ‘78 attracted over
10,000 visitors and, once again, U.K.
and overseas manufacturers and sup-
pliers of components, tools and test
equipment have been quick to take
advantage of participating in this par-
ticular show.

Over 90 exhibition stands will feature
micro-computer systems, analysers,
logic test accessories, hi-fi amplifier
kits, modulators, etc., as well as a varied
range of exciting construction kits and
TV games.

Competitions and demonstrations
will take place during the show when
visitors can participate, among other
things, in constructing their own lie
detectors and working radios.

For further information contact:
Trident [nternational Exhibitions Ltd.,
21 Plymouth Road, Tavistock, Devon
PL198AU. Tel:(0822)4671.

Business News

Drake Transformers has acquired all
the transformer interests of Lascar Elec-
tronics. The change coincides with the
recent move by Lascar into portable
instrumentation. Both parties express
themselves as well pleased with the
move. Peter Rowling, Drake MD
explains: “Although long established as
a high-quality manufacturer of OEM
transformers, this acquisition gives us
the opportunity to introduce a standard
range of ‘off the shelf’ transformers. All
Lascar services will continue, and we
intend to ensure that no customers are
inconvenienced by the changeover.”

Details of the Drake standard range
and services can be obtained from:
Drake Transformers, Kennel Lane, Bil-
lericay, Essex. Tel:(02774)51155.

Latest from Trio

Lowe Electronics inform us that they
now have the latest communications
receiver from Trio in stock.

The R-1000 is a high class general

coverage receiver covering 30 bands.

between 200kHz and 30MHz with a
p.l.l. synthesiser that incorporates all of
Trio’s sophisticated electronic tech-
nology developed over recent years.

Both digital display readout {1kHz
resolution) and analogue display
(10kHz resolution) are provided for easy
and accurate tuning.

The R-1000 also includes a quartz
digital clock with timer, three i.f. filters,
r.f. attenuation and tone control, etc.,
to ensure the best receiving conditions
for each mode.

Due consideration has been given to
innovative design and compactness,
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making the R-1000 an excellent station
receiver for amateur radio operators,
professionals, broadcast and short
wave listeners, etc.

The R-1000 costs approximately
£300 retail and as soon as we are

www americanradiohistorv com

able Practical Wireless will produce a
“Radio Special Product Review" on the
R-1000.

Further details from: Lowe Electron-
ics Ltd., 119 Cavendish Road, Matlock,
Derbyshire DE4 3HE. Tel: (06289)2817.
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Vertical aerials for low-frequency ground-wave propaga-
tion have been a topic of keen interest to the author for
many years. In particular, due to their sheer impractical
size, the question of optimum loading is paramount in their
design.

Theory

To avoid making the theoretical argument un-
necessarily complicated, the basis of this section rests on
two simple formulae which provide a good approximation
to more complex methods:

. . _
Aerial Efficiency R———&AD—RAD TR TR,
where Ry, = The radiation resistance of the aerial
(dependent on useful length and height);
R, = The ohmic d.c. resistance in all wire, coils,
and radials;
R ;= Ground losses, i.e., Earth resistance.

Near Field Strength E (mV/metre)
37T XL X h ...

- : (2)
- AXD )
where I, = Aerial current at the base of the aerial (amps);
h, = Effective height of the aerial;
A = Wavelength;
D = Distance from aerial (kilomeires).

Equation (2) is taken from the ITT Reference Data Jfor
Radio Engineers. Note that A, and A must be in the same
units.

Effective Height

The Effective Height (k) of a grounded vertical aerial is
equal to the height of a vertical wire producing the same
vertically polarised field as the actual aerial, provided that
the vertical wire carries a current that is constant along its
entire length and of the same value as the current at the
base of the actual aerial. For the more mathematically
minded, 7, X h, is the value of the integrated sinusoidal
current in the actual aerial of physical height 4.

The diagram Fig. 6 shows clearly how this definition
makes sense, the areas “A” and “B” being equal for the
correct value of A, Typically, 4, would range from 0-54 for
a very short vertical aerial, such as a base-loaded whip, to
0-66A for a quarter-wave vertical.
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Actual sinewave A1
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/ height h
/ A
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constant
current /
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Height and Effec-
tive Height of a
A4 vertical aerial.
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Fig. 7: Current distribution and Actual and Effective
Height relationship for an inverted *’L’’ aerial

Practical Implications

On the basis of theory, we may assume that:

1. From Equation (1), we require a large R, (which
means a large aerial, and a small R, (which means thick,
heavy wire) and a small R, (which means a field full of
radials).
2. From Equation (2), both 7, and 4, should be as large as
possible.

These implications are not really very “practical” at all,
but we can at least examine them to make the best use of
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what facilities are available. Let us first consider a com-
monly used amateur aerial, the Inverted “L”. The diagram
Fig. 7 shows a typical inverted “L” whose top section is
much longer than the vertical section, and hence the
current distribution is almost constant along the vertical
portion. This gives an effective height 4, which is nearly
equal to the actual height, i.e., about 18ft, which is very
poor compared with, say, a A/4 vertical, whose effective
height would be 128 x 0-66 = 84ft, but better than a 20ft
short vertical, whose /i, would be only 10ft.

As regards radiation resistance, the inverted “L” is
fairly good (i.e., high) because of its A/4 length, but poor in
respect that most of its radiation is horizontally polarised
and very high-angle due to its low height. ‘

The vertically-polarised radiation could be reduced by
top loading in a non-radiating way. This will reduce the
radiation resistance, thereby increasing I, in the vertical
portion, and a greater vertically-polarised field strength
will result, although the actual aerial efficiency is lower.

For the standard inverted “L”, we might have

Ry.p=30Q, R, =50, R;=20Q
giving:

Efficiency = 35pr 586308 = 55%

and an effective height of 18ft.

The first step towards increasing I, without worsening #,
is to use “T” top loading, as shown in Fig. 8. Note that the
current distribution splits at the top of the vertical radiator
and, to a first approximation, cancels out. This eliminates
horizontally-polarised radiation and reduces the radiation
resistance, increasing I, and actually increasing the
vertically-polarised field strength.

Note that the efficiency might now be, say:

200 3
300 + 200 ¥ 50 = 4%

but the higher value of I, still has the desired effect.

LC Top Loading

The aerial may now be made more compact by using a
smaller top composed of multiple wires to increase the
capacitance, plus a top-loading inductor to bring the
system to resonance, as shown in Fig. 9.

A large capacitance C is preferable, since then less in-
ductance L is required and hence there is less loss (Ry,c) in
the L, and a wider bandwidth in the resonant frequency
due to the lower Q of the system.

The top section should be symmetrical if possible, in
order to cancel horizontally-polarised radiation. Since the
actual vertical portion will be small compared with a quar-
ter wavelength, the LC resonant frequency on its own will
be only slightly higher than the overall aerial resonance,
which is reduced by the extra radiator inductance.

Hence, it has been shown that top loading, although
nominally not improving overall antenna efficiency, can
usefully channel “wasted” horizontally-polarised radiation
into improved vertically-polarised radiation, although I
daresay that many users of inverted “L” aerials do not
consider the horizontal component to be wasted!

Improving Aerial Efficiency

By improving the efficiency we could, of course, im-
prove the radiated field strength still further, since all we
have done so far is to make the radiated energy all
vertically-polarised. We must now consider the d.c. and
ground losses.

The d.c. resistance losses are usually the least of our
problems, since they are generally very low. However, the
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Fig. 8: Current and height relationship for a *’T’’ aerial
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Fig. 9: A “'T"" aerial with multiple top span giving ad-
ded capacitance loading, and top loading inductance

Resonating
inductor

Radiator—s

~.
\,l <f; Radials
WKM177 P ~

Fig. 10: Top-hat loading for a single guyed mast aerial.

For maximum efficiency, the guy ropes should be led

down at the shallowest possible angle, so that the top

hat encloses the minimum amount of the vertical
radiating element

use of a large capacity hat of reasonably thick wires plus
an inductor wound from the thickest available wire (con-
sistent with weight constraints) is advised, with the actual
radiator constructed from coaxial cable braid, or
aluminium tubing salvaged from Band I TV aerials or
Band II f.m. aerial booms.

In view of the weight involved, the system may be adap-
ted to a single guyed mast as shown in Fig. 10. The ground
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X. ot {igi
Ideal X /4 Vertical
Actual height (h) 128ft
Effective height (h,) 84ft
Rrap = 370
RDC = 0Q
R; = 0Q

Efficiency = 100%

W=l2 Rtotal

Note that /, is higher for the top-loaded vertical since R, is lower. This helps to combensate for its
reduced efficiency

"Field strength at a distance D of 1km

_ 377 x I, x h,
E="0
l,=0-435A
2 A
/79=§-X'4"
E= 377 x 0-435 x 0-67 x A
- Ax1x4
_ 377 x0-435 x 0:67
- 4

= 27mV/metre at 1Tkm

This is the “ideal” best possible figure

Aerial current for 7W r.f. input to aerial system
(i.e., TOW d.c. input to transmitter p.a.}

1 v%.:?gwg iwh i

Practical Vertical

Actual height (7) 38-40ft
Effective height (h.) 35ft

RRAD E= 1OQ
Roc = 20Q approx
Rs =10Q )

Efficiency = say 45%

W=p Rtotal

F= 377 x 1, x h,

D

I, =0-565A
35 A
he= 128 %4

E_377x0-565><35x7n
T Ax1x128x4

_ 377 x0-565 x 35
= 512

= 14-6mV/metre at 1Tkm

This is a “practical’” realisable figure

. Large multiwire
Thick wire capacity hat
high @ inductor.

- Nylon rope

Radiator of
aluminium tubing
or coaxial cable
braid

4 off 50ft(or more)
ground radials
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Fig. 11: More practical details of the author’'s top-
loaded vertical aerial and the associated ground-plane

<

losses, however, usually present the major headache in
terms of aerial efficiency, because not many amateurs
have a convenient field in which to bury the recommended
200 or so A/2 radials which a medium wave broadcast
station, for example, would use with its aerial.

A very ancient radio data book studied by the author
some years ago suggested that 4 radials, instead of 200,
would reduce the field strength to around half of the
theoretical maximum, and a commonsense deduction
suggested also that the radials need be no longer than the
actual physical height of the radiator.

Experiment has shown that four 50ft radials offer quite
a good ground, certainly much better than an earth stake,
and if these cannot radiate in all directions from the aerial

continued on page 56 PP»
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Wing Commander John Scott-Taggart OBE MC

One of the best-known pioneers of radio, John Scott-Taggart died at the
end of July 1979. He was recognised as one of the founding fathers of the
wireless valve era and a powerful force in initiating broadcasting and
establishing a large audience for it in its early days. As author of many
textbooks and articles, as well as papers read before learned societies, he
both popularised radio and made serious contributions to its development,
His first article appeared in Wireless World in December 1814.

He joined the army at 17 and served in France from the first battle of
the Somme, later becoming Instructor in Wireless to the 1st Army. In
1917 he began his thirteen articles in Wireless World which educated the
public and technicians in the revolutionary effect on radio of the-valve.

In 1918, as wireless officer of the 55th Division, he was Mentioned in
Despatches and later won the Military Cross. Also in 1918, he obtained
the first of some thirty patents; some of these were of the greatest
importance and were sold to leading companies in the radio and cable
industries.

After the first world war he joined Ediswan and subsequently Radio
Communication Co. As Head of the Patent Dept of that company and of
Mullard he was chiefly responsible for the successful defence of a patent
action brought by Marconi’s and thus prevented a valve monopoly.

In 1921 John Scott-Taggart published a standard textbook entitled
Thermionic Tubes in Radio Telegraphy and Telephony. In 1922 he founded
Radio Press Ltd and successively launched five radio periodicals which
contributed very greatly to establishing an audience for the BBC. His set
design ST100 alone was built to the extent of 100 000 by amateurs.

In the winter of 1926/27 he sotd his publishing interests to Amaigamated
Press Ltd, and became chief wireless patent consultant to several world-
famous companies. He was called to the Bar in 1928. At this period of his
life he qualified as an amateur pilot.

§ Stanley Robert Mullard MBE (MIL)

Stanley Robert Mullard, one of the pioneers of the UK radio industry, died
in a Sussex nursing home on September 1, at the age of 95.

He was born on 1 November 1883 and, after attending a local school
and the Borough Polytechnic, joined a firm of electric lamp manufacturers.
He continued his studies at the Northampton Institute (now the City
University) and became a student member or the Institution of Electrical
Engineers in 1903. His employers appointed him a director of the company
when he was only 24,

Later he joined the Ediswan Company. in 1915, while working in the
lamp research laboratory, he developed the “Pointolite” arc lamp which
was used in projection apparatus for over 40 years.

At the start of the first world war Mullard enlisted in the Engineers’
Battalion of the Royal Naval Reserve, but continued his work with Ediswan
at the Admiralty’s request. His interests now extended to radio valves. His
wide knowledge of glass technology and vacuum techniques enabled him
to make valuable contributions to the fast-growing use of valves in military
radio equipment.

In 1916 he was commissioned as a lieutenant in the Royal Naval
Volunteer Reserve, posted to the Royal Naval Air Service and put in charge
of a special valve laboratory at Imperial College, London. He aiso attended
meetings at the HM Signal School, Portsmouth, to assist with the design
and production of high-power transmitting valves. It was largely due to his
participation thet the manufacture of silica types became practicable and
by the end of 1919 there was a pressing demand for them for Naval
purposes.

It was on the strength of an order for 250 valves that he was able to
raise ‘capital required to form the Mullard Radio Valve Company in
September 1920. Although this company was started primarily to make
high-power transmitting valves, it quickly became involved with the
production of smaller types. Public interest in “wireless” was quickening.
Many ex-army signallers obtained licences to operate low-power trans-
mitters and were also building their own receivers. Public broadcasting had
not yet commenced, but it was possible to pick up private and commercial
transmissions from Hitversum, Paris and Berlin.
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Born 27 May 1897

From 1932, Amalgamated Press employed him for five years as chief
designer and contributor on a free-lance basis. His annual set designs
ST300 to STY00 were built in hundreds of thousands. In 1935 he was
elected Fellow of the Institute of Radio Engineers, and he was also a fellow
of the Institute of Electrical Engineers, the Institution of Mechanical
Engineers and of the Institute of Physics.

In May 1939, foreseeing events, "he obtained a commissicn in the
RAFVR, going to France on the second day of the war. Retwdrning later to
England, he was chosen to take a course in radar. In late 1939 he went
to France to command a radar station. He left just before Dunkirk, having
been Mentioned in Despatches for gallant and distinguished service.

On return to England he commanded a Battle of Britain radar station
and subsequently became responsible for all radar training (ground and air)
in the RAF, and then for the installation and maintenance of all the CH
(Chain Home) radar stations in the UK—the chief radar defence system in
this country-—and several coastal stations serving the Royal Navy. He
obtained his third Mention in Despatches.

After the war, John Scott-Taggart joined the Admiralty Signal and Radar
Establishment (later named Admiraity Surface Weapons Establishment) as
a technical civil servant, retiring in 1959. He wrote many technical manuals
for the Royal Navy.

After retirement, John Scott-Taggart actively pursued his interest in art
matters, both as collector and author of books. In 1962 the President of
Italy appointed him a Knight Officer of the italian Order of Merit for services
to art. In the New Year Honours List in 1975 he was appointed OBE for
services to radio engineering.

Born 1 November 1883

The start of a public service brought a great demand for reliable valves
and, appreciating the enormous potential, Mullard turned over part of his
limited manufacturing facilities to the production of small receiving types.
They were sold under the trade name ORA, signifying the valve's three
main functions: to Oscillate, Rectify and Amplify. Qutput quickly rose to
thousands a week. Demand soon out-stripped manufacturing capacity and
larger premises were acquired. These, too, became inadequate when the
BBC opened its London transmitter, 2LO, and in 1923 Mullard moved
again, this time to Nightingale Lane; Balham. By the end of 1924 production
had reached 2%-million a year and by demonstrating that reliable valves
could be made cheaply Mullard helped materially to lay the foundations of
the British radio industry.

By this time the commercial side of Mullard's activities had become
important and he established a second company, the Mullard Wireless
Service Co., to handle marketing and distribution. From its London
headquarters it published a magazine, Radio for the Million, which made
an immediate impact. It appeared guarterly for the next two years and sold
in millions of copies.

In 1927, with the continuing increase in valve demand, production was
moved to a still larger factory at Mitcham, Surrey. This remains one of the
company’s manufacturing plants, turning out more sophisticated compo-
nents, but still handling the production and repair of high-power silica
valves.

Impending developments in valve technology began to call for research
facilities beyond the scope of a company so young as Mullard's. This
demand led to the establishment in 1924 of close links with N.V. Philips
of Holland and over the next few years Philips acquired all the shares of
the company.

In 1929 Mullard resigned as managing director, but continued as a
director, actively interesting himself in the company’s affairs until.its golden
jubilee celebrations in 1970.

Stanley Mullard lived to see the small venture he founded grow to an
organisation employing more than 11 000 people and occupying a leading
place in the world’s electronics industry.
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SPECIAL

- PRODUCT
REPORT

RADIO

FIVID~7
FiVi

DETECTOR
MODULE

The FMD-7 is an f.m. detector designed orginally for the
FRG-7/FRG-7000 series of receivers, but it may be used
with any receiver that has an intermediate frequency of
455kHz. The module contains a buffer stage to isolate any
s.s.b./a.m./c.w. filters in the receiver from those in the FMD-
7, two ceramic filters to give adjacent channel seiectivity,
a multi-function integrated circuit type MC3357P providing
high gain, signal limiting, quadrature f.m. detection and
squelch, plus output audio filtering and a low power d.c.
regulator. Facilities are provided for an external tuning meter
and a squelch disable switch.

* specification
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Assembly

All parts for the module come packed in stout polythene
envelopes. The kit is complete, right down to mounting
hardware and wire—all you need is solder and the necessary
tools. The printed circuit board is single-sided, epoxy-glass-
and has all the component locations and references silk-
screen printed in white. The only drawback found is that
most of the references are covered up once the components
have been inserted, making it difficult to locate an item if
subsequent fault-finding should be required. 1t would be a
good idea to print the layout in the handbook as well.

Assembly of the module took just on two hours, and no
major snags were encountered. Those that were, resulting
from a few errors in p.c.b. drilling, were easily overcome. |
think that it would have been easier to insert the terminal
pins before fitting the remainder of the components, rather
than afterwards.

Installation

The review module was installed in an FRG-7, and this
proved to be far more time-consuming than assembly, taking
some three-and-a-half hours altogether. Fitting details are
given in the handbook for the FRG-7, FRG-7000, Lowe
SRX-30 and Drake SSR-1, plus general guidance on other
receivers, including valved types, for which a special power
supply module is available, if necessary.

Most of the instaliation time was spent in positively
identifying the components and links which have to be
removed from the host receiver before the module can be
connected. Even after years of experience in carrying out
mods on professional equipment, | still approach the first
one of a new type somewhat heart-in-mouth, and cross-
check about three times before cutting or removing anything!

continued on page 36 » » »
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YAESU MUSEN

U.K. MAIN DISTRIBUTOR

TWO YEAR GUARANTEE FREE S| SECURICOR DELIVERY

Unequalled value for money.
Deluxe Communications Receiver. See review in July issue

See review in the November issue FRG7 £21 5 ex-stock {inc. VAT!

F RG7000 £375 ex-stock (inc. VAT) Why not call us for details of our range. 30p in stamps brings a 24
In addition to offering an enormous range of major communications  Page stock/price‘ list, catalogues etc. Personal callers are welcome at
equipment, masts and antennas SMC are proud to be your single stop any branch. Mail orders ~ c.w.0. please. Telephone orders — quote

source for all those necessary but often hard to get accessories, some ~ YOU' 86Cess or visa card number. Hire purchase — speedily and
of which we list below. discretely transacted.

COAX PLUGS UHF (Post and packing £0.20) + VAT 15% MASTING (Carriage axtra) + vaT 15% INB. Mox 20" Max BRE 13
PL253 Standard UHF pliug £048 50239 Free angle UR43 £088  1}"od  Aluminium 16g Al Thick wall 1.29/64” £1.05
UG175/U  Reducer UR43 X PL258 Back-back, female £079  11"od  Aluminium 16g ft £0 46 2” Steel Galv. 1.29/64” £0.82

UG175/U Reducer UR70 £0. PL274 Back-back. chassis £0.93
PL253R  “Reduced” plug to UR43 Back-back. male ] MAST BANDS & PLATES (Camage £0.40) + VAT 15%

PL269SL  “Solderless” URG7 0. M359  Angle{im + 1f Y SMP3 3 hole guy plate 2" SMB43 3 hook hand £1.15
Pngsss 'sﬁmihiiium I 3 “'I[“g(e:i(te';ales)) 9 SMP4 4 hole guy plate 2" u 55 SMB151 4 hook hand 2" £1.65

st%ggg Epﬁ,snmaﬁlf;uﬂm;; ? M359 ;ng :Cei";erll '“13::)3|e) I HOPES WIRES {Past and Packing extra} + VAT 15%
Panel mount PL259 $D239/Car + phono i 3mm HT steel, 0-63T. yd £0.18 X150 Rustproof, 3 D. 490' £16.30
S0239F 4 hole socket 4 $0239/2-5mm Jack i 4mm HT steel, 1-5T. yd £0.24 7X18y Galvanised " 100" £4.40

$0239T 2 hole socket $0239/3-5mm Jack X TE E (Post
SO239M  Socket “nut” insids 1 2550 SO239/BNG mate %; ROPES Es‘snﬂlhﬁg (R T e -
S0239N0  Socket “nut” aut : 2130 $0239/BNC fem. ; BS850 Ibs (sirc.) yd£0|0 1" BS2450 Ibs {ciro) v £0.27

COAX PLUGS BNC {Post £0.20) + VAT 15% CABLE GRIPS ipost and Packing EU 30, + VAT 15%
Plug. Stnd UR4: £0.54  UG491  Double male § 3/16" Bulldog, galv, 0.19 HD9 Plated brass fine clamp
Plug, Large UR67 d uG274 T" 2 female, T male: K iz Bulldog. galv. £g 15 for copper wire £0.44
Socket, 4 hole stnd X “T" 3 female o
Socket. Nut fixing . UG306 Elbow adaptor L SHACKLES {Post and Packing £0. 30) + VAT 15% N.B: Pin sizes niven.
Socket, Free, UR43 X 255U BNC male/S0239 i 0 galvanised 3" D galvanised £0.33
Double female . 273U BNC female/PL259 £1.53 5/16" D galvanised £02! 7/i8" D galvanised £042

LIGHTNING ARRESTORS coAXiAL (Post £0.30) + VAT 15% TH|MBLE‘§ {Postand Packing £0.201 + VAT 1%
SM566  Spark, S0239/PL259 £256 NSK7S  Gas, S0239/50239 €750  F1235 13" Nylon. for tenylene £0.14 13 Galv. for steel £0.13
SM567  Spark. S0239/50239 £255 LAl Gas, Bulkhead £3850 F985 V2" Nylon. for terylene £0.106 13 Galv. for steel £0.15

WIRE & BRAIDS (Post and Packing extra) + VAT 15% RIGGING SCREWWSs TURNBUCKLES (P& £0.30) + AT 158

70294 Cu Hard Drawn y0 £0.15 14 SWG  Cu Hard Drawn VAEDA3  [oooan 4.,, y 5,1 s,!’ e 3 £2.85
7/036H  Cu Hard Drawn yd £0.18  BRAID Cu/Terylene, 1 yd £0.14 Miscellaneous P.OA.
7/044H  Cu Hard Drawn yd £0.24  7/0298  Cu Soft Drawn yi£013  GUY STAKES {Carriage £1.00) + VAT 16%

GS18 187 Angle gaiv. £255 GS36 36" “T" section, Heavy
CABLES RF FEEDERS (Camege extra) + VAT 15% 0827 277 T gelvanised £375 Duty, Galyaaised £175

RG58I 500 0.2 Stranded yd £0.21 307¢P 750 “Econsmy” yd £0.13

UR43 500 0-2" Solig yd £0.19 LUR70  75Q 0-255” Stranded  yd £0.21 STAND OFF BRACKETS (PP £1.75, Sec. £2.80) + VAT 15%
500 0-2” Stranded yd £0.19 UR39 750 0-306” Medium yd £0.30 12" bracket pair £6.50 w21 21" bracket pair £8.50
500 0-405" Heavy yd £0.47 URS7 7502 0-405” Heavy yd £0.56 WIB 18" bracket pair £8.75 w24 24" bracket pair £11.50
500 0-405" Heavy yo £0.47 302 7502 Flat twin yd £0.11 Wi8HD 18" Heavy Duty par £11.75 W24HD 24”6 Heavy Duty pair £14.25

b d XN 240Q i .
—— —— il YIZ009  RAWLBOLTS (Post and Packing £0. 40) 1 T 15%
AERIAL INSULATORS (post xtral + VAT 15% 5" rawlbolt " rawlbolt £042
SMCP1 3" Polyprop. nibbed £0.37  EGG1 13" Egg porcelain £033 D2 5/18" rawlboit tll 29 5/16" rawlbolt £1.45
SMCP2 83" polyprop. ribbed £1.85 IP3 3" Porcelain ribbed 048 MAST TO BOOM CLAMPS (Post and Packing £0. 70) + VAT 15%

SMC53 1-2” mast. 1” boom £1.10  4pL73 1-2" mast, 13" boom H.D.  £1.50
WIGHTRAPS AzRiAL TRAPS (Post £0.40) + VAT 15% SMCE3 1-2" mast. 1-13" boom £1.25 P 2% 27 6" X 67 plate  £2:30

WTS Standard — White £5.856 WHTB “Space Sever”, 3.5MHz
WTHP High Power — Blue £8.25 res':mance, for 1-8MHz £7.50 M|SCELLANEOUS HARDWARE P&P extra) + VAT 15%

59/15 2" mast sleeve 15" lahg £4.20 Earth tod 4 c/w clamp
BALUNS 3-30MHz (Past £0.50) + VAT 15% SH2 Snap haok 23" £0.68 UBZ U halts 2" x 3"
BNS6 1:1, "U" bolt mount £13.50 w2al1 1. o/w spark gap £8.50 Mast cap cast atloy 27 £1.85 Pulley 1
HiQ 1.1, "Hang up” £8.70 W2AU4 1. chw spark gap £9.50 Mast Base Plate 2” £3.40 Pulley 13”

SOUTH MIDLANDS COMMUNICATIONS LIMITED

S. M. HOUSE, OSBOURNE ROAD, TOTTON, SOUTHAMPTON, SO4 4DN, ENGLAND
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: “Aerial” Southampton

S.M.C. (Jack Tweedy) LTD NORTHERN (Leeds) BRANCH S$.M.C. (Jack Tweedy) LTD

Roger Baines, G3YBO Colin Thomas, G3PSM Jack Tweedy, G 32Y R —
79 Chatsworth Road, 257 Otley Road, 150 Hornecastle Road, BARCLAYCARD
Chesterfield, Derbyshire Leeds 16, Yorkshire. Woodhall Spa, Lincolnshire
Chesterfield {0246) 34982 Leeds {0532) 782326 Woodhall Spa (0626) 52793
9-6: Tuesday-Saturday 9-5: Mon—Wed & Fri-Sat. 9-5: Tuesday—Sat {+ appointments)

G3zZUL Brian Stourbridge (03843) 5917 GW3TMP  Howarth Pontybodkin (035287) 846/324 GMS8GEC  Jack Edinburgh  (031665) 2420
GW4GSW  Alan Swansea  (0792) 24140  GI3KDR John Bangor {0247} 55162 GI3BWWY  Mervyn Tandragee (0762) 84056
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STOP!...THIS IS WHERE
SHORT WAVE LISTENING BEGINS

THE SHOP THAT
SPECIALISES IN HAM RADIO

RECEIVERS — TRANSMITTERS
TRANSCEIVERS —~ HF — VHF — UHF

@ £214inc. VAT  FREE SECURICOR DELIVERY £173 inc. VAT

This month we present to you two excellent short wave receivers that give you top value for money. In July we mentioned how the FRG7
was the perfect receiver for both the beginner and experienced listener or radio amateur alike. And, of course, our many hundreds of satisfied
customers know that we have a special test schedule that every receiver has to pass before it is despatched to its proud new owner.

We can now tell you that we are stocking the latest version of the Lowe SRX30 receiver. Now this receiver is very similar in many respects to
the FRG7. In fact, electrically, there’s not a great deal of difference between the two receivers. In other words, the ability of the SRX30 to pull
the stations in is every bit as good as the FRG7. But there is a difference. It’s not quite so pretty as the FRG7 but electrically it’s every bit as
good — both models are in stock for immediate free Securicor despatch.

JSTOP PRES

AN D Now Yes, the TM56B receiver is ideal for home and car, having both 12v DC and
240V AC mains supplies built-in. We've already sold hundreds. It covers all the
V  popular amateur VHF channels and repeaters. It also features automatic scan-
ning of up to 4 channels of your choice. The amateur band version is £106. We
can also supply a marine version with 10 channels fitted at £115 — as used by

coast guards and river pilots, etc.

NEW R-1000 receiver is the latest receiver from Trio. 200KHz-30MHz and

digital readout at a very realistic price. Send 10p stamp for full details.

Opening hours MON-SAT 9.00 a.m.-5.30 p.m. E.C. Wed 1.00 p.m.

WATERS & STANTON ELECTRONICS

18-20 MAIN ROAD, HOCKLEY, ESSEX. TEL: HOCKLEY (03704) 6835

TRIO R-1000
Stand by to receive the

world

It’s goodbye Wadley loops and hello to the new, true up-conversion, PLL
system HF general coverage receiver from Trio.

The new R-1000 is going to turn the general coverage receiver world upside
down since it combines professional performance with a really attractive
price, thanks to Trio’s commitment to using advanced technology to
simplify operation rather than make complex gimmickry.

The R-1000 uses an advanced PLL system in an up-conversion scheme to a
high (48MHz) first IF to remove any possibility of image responses. The
receiver covers the entire frequency range from below 200kHz right up to
30MHz in 30 bands, each IMHz wide. The bands are selected, not by am-
biguous knob twiddling as in receivers using the Wadley loop but by a 30
position band switch which controls the PLL system.

The band switch also electronically selects the appropriate band pass filter
network in the RF stages of the receiver so there are no “preselector” or
“antenna trim”-controls to t\VlddlE — simply set the band switch to the range
required — that’s it!

A highly stable VFO tunes each 1MHz range and its linear, back lit scale
makes readout easy. However, in addition to this dial, Trio have also provid-
ed 5 digit true frequency digital readout so as to guarantee spot on accuracy
on any frequency. As a further feature, the digital display can also be switch-
ed to read time, this being derived from a quartz standard. Marvelious for
accurate log keeping. The display uses high intensity readout units which
can be dimmed for use in low light conditions.

As for what else is inside this superb instrument — selectivity is catered for
by three custom made IF filters; a 12kHz wide AM filter; 6kHz narrow AM
filter; and a new 2-7kHz SSB filter with a shape factor of better than 1:2
6:60dB. Selectable sidebands are available at the touch of a switch.

.For the first time in a mid price receiver, a true noise blanker is

provided to remove pulse type ignition noise.

To minimise front end overload, a step RF attenuator is included
which gives 0-60dB attenuation in four steps.

All the rear panel connectors are recessed on a sloping panel so
that you can stand the receiver either on its back, or pushed hard
against a wall when used in conventional shelf mounting. The
antenna inputs allow the use of either a high impedance wire aerial
or a 50ohm balanced input so that the proverbial long lump of wire
will work reaily well with the R-1000.

Almost forgot — the R-1000 will work from either 12V dc or any
mains supply from 100-240V 50/60Hz so you can really take it
anywhere with you.

The basic features of the R-1000 do not tell the full story, because
you cannot explain the superb “feel” of the receiver until you can
handle it in the flesh. So, the advice is to see it soon at Lowe
Electronics in Matlock.

For all thats good in Amateur Radio, contact:
LOWE ELECTRONICS LTD,, 119 Cavendish Road, Matlock, Derbyshire. Tel: 0629 2430 or 2817.
For full catalogue, simply send 50p in stamps and request catalogue CPW.
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The European DX Council was formed 13 years ago in
Copenhagen by a group of DXers and Short-wave
Listeners who felt that co-operation between DX Clubs
in various countries in Europe could be of mutual
advantage. Since then it has succeeded in linking together
over 20 clubs within Europe, and organising an annual
conference where DXers can have an opportunity to meet
fellow listeners and also broadcasters.

Since April 1979, the headquarters of the council has
moved from Bochum in West Germany, to St Ives,
Huntingdon, in England, from where all projects are now
centrally organised. Clubs outside Europe are eligible for
observer status with the EDXC, and the organisation also
co-operates closely with its North American counterpart,
the Association of North American Radio Clubs
(ANARC). EDXC is currently undertaking a number of
research projects.

Receiver Information Bank

The Receiver Information Bank is probably the most
ambitious project ever undertaken by the EDXC and aims
to serve the individual DXer or short-wave listener. In
August 1979 a questionnaire was sent out to all registered
DX clubs in the world, with the request that it be reprinted
in their club bulletins. By this means EDXC has managed
to reach a potential of around 40000 DX magazine
readers. In addition, an extensive publicity campaign in
a variety of languages was launched to run concurrently
in the DX programmes of various s.w. radio stations.
These short “spots™ warned listeners to look out for the
questionnaires and to fill them in. Non-DX Club members
were invited to write in to the central address in Huntingdon
for a copy of the questionnaire. Response from these
requests for help has been very encouraging.

The questionnaire is designed to appeal both to the
technical and non-technical SWL. It is interesting to note
that non-technical listeriers often are not using their
receiver properly due to poor instruction booklets, while
the more technically minded report persistent or common
faults with particular models.
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A close dialogue has been established between the
EDXC and 15 radio manufacturers, and it is planned to
pass on the results of the survey to the designers of the
various sets for their attention. In addition, using outlets
in DX programmes on Austrian Radio, Radio Nederland,
AWR Sines, and BBC (Finnish Section), the EDXC plans
to report on new models and compare the various sets on
the s.w. market.

EDXC_ is primarily concerned with broadcast band
listening. It does not cover amateur band or utility DXing.

Results will be sorted by a computer into various files.
Each file will deal with a particular set and contain (1) A
manufacturer’s brochure; (2) A circuit diagram; (3) Details
of any modifications that are possible; (4) Extracts from
reviews; (5) User comments on reliability, servicing, and
“usability”. It is expected that such files will be available
in early 1980 and will cost the price of return postage.
Comparative tests on sets in the same price category will
be undertaken later.

For a copy of the questionnaire, drop a line to: EDXC,
P.O. Box 4, St Ives, Huntingdon, England PE17 4FE,
enclosing a stamp if possible. EDXC is a volunteer
organisation. :

OSL Survey

In August a multiple choice questionnaire was sent out
to 57 s.w. radio stations, all of whom have a foreign
service. Its purpose was to establish whether or not’
reception reports are still of use to them, now that many
stations rely on technical monitors who are paid for their
work. The results of this survey will be made known as
soon as possible.

EDXC-HAP Co-operation

In future, EDXC will act as the central mailing address
for the Handicapped Aid Programme—UK organisation
in order to simplify the address. In addition, all the stamps
on mail to EDXC are being saved for HAP-UK to raise
money and the EDXC publicises any projects that HAP-
UK organise. John Rose remains as HAP-UK chairman.@®
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Throw-away Computers

Comedians commonly use throw-
away lines, but now electronics has
turned to throw-away computers. The
new concept is the brain child of a
computer manufacturer who is intent
on marketing a computer that s
designed to have faulty parts thrown
away.

The machine (a 16-bit model) is
made up of plug-in boards each carrying
a separate function. Each board meas-
ures roughly 210 x 160mm and has
light-emitting diodes on its outer edge,
wired in as go no-go indicators. Every
time the machine is switched on, a self-
diagnostic routine is initiated which
tests all circuitry on each of the boards.
Any fault that’s located causes the no-
go diode on the appropriate board to
light. The board is then unplugged and
thrown away. A new board is plugged
in and the system is again fully oper-
ational. New boards are reckoned to
cost around $200.

If this trend catches on, | can see
piles of boards stacked up 100’s deep
in Lisle Street—just like T1154 and
T1155's used tobe in the old days.

Printers Again

Electronic printers are becoming big
business, and the latest one could prove
extremely useful in both amateur and
professional field. Calied the VP-850
it uses c.r.t. signals {in a scope etc)
directly to drive the print head matrix.
Thus whatever is displayed on the
screen would be printed out on a roll
of electrosensitive paper in the printer.

In operation, the printer takes the
analogue signals direct from the c.r.t.
gun and samples each raster line 1350
times unti! it has stored 24 complete
raster lines in its RAM. The data, which
has now been converted to digital data,
is fed to activate the printing head.
Costs around $1200 were rumoured
inthe US.

Cheapies

Just when | thought that electronic
calculators couldn't get any cheaper, |
find I'm deluding myself. In absolute
cheapness the local store selling a four
function machine for less than £4-00
is approaching the limit. But for sheer
value the battle appears to be far from

IOTLINES

]

Newest and “bestest” to arrive is the
Slimline T1-35. In addition to doing so
many things (| just couidn’t list them
all; it's a 54 function calculatorl) it also
offers keys for finding mean and/or
standard deviation for samples and
population data. And there's a factorial
key. The price of this 54 function

~ machine is to be around $25. Eventu-

ally, the batteries will cost more than
the calculator!

Speaking chips

There's chips and there's chips, but
the latest one to hail from Japan is
going to take a lot of beating. So new
it hasn’t got a reference number, this
one is a speech synthesiser—all on one
chip. This miniature marvel codes and
decodes human speech by analysing it
into sound source parameters {this cor-
responds to the human vocal chords)
and into filtering parameters (corre-
sponding to the roof of the mouth).
Onto a piece of silicon measuring less
than 3-7mm square, the manufacturers
have managed to get 3500 gates, a
2240-bit ROM, and a 350-bit RAM.
Wonder how many you could get in the
boot of a Mini?

Scribble

If you dislike licking gum on envel-
opes every time you post a letter, then
your aversion may be in for some
assistance. It could come under the
intriguing title of "Scrib”. This com-
prises a very novel typewriter that also
has a few other tricks it can
perform—Ilike word processing, storage
or letters and articles (or whatever) on
magnetic tape and the ability to trans-
mit your treasured words over the

telephone at around 30 characters a-

second. The self-contained Scrib has
its own video screen so that you can
see just what you are typing, letter at
a time. You can erase or alter as you
go along.

Another useful little dodge provided
by electronics is that Scrib will display
the “old” text you are working on plus
the new, updated version with your
amendments too. |t does this by split-
ting the screen image into two parts—a
sort of schizophrenic c.r.t.! A mini-
printer gives you hard copy and Scrib
will also keep an accurate record of the
number of characters you type in. A

A REVIEW OF RECENT DEVELOPMENTS
In general, the author does not have any more
information on products than appears in the article.

cassette magnetic tape is used for
storage. No price is mentioned, and
although Scrib may weigh heavily on
the cheque book, it's only a mere 8-5kg
to carry around.

Der Zug am Gleis . . .

With computer-generated voices
beingy featured in the news these days,
jit's nice to look around and pick an
application or three. A useful one that

* comes to mind is the German railway

station that uses a computer to give
out train information to callers. The
idea is that the person needing the
information rings a special number.
They are then asked the identification
of the destination station and the
desired times of departure. In response,
the computer will speak giving the best
train around that time.

Perhaps British Rail could use the
idea, the computer being used to pick
an excuse for late arrival from a long
fist. Perhaps a suitable program might
be:

10 LETBR =

EXCUSE(INTL + 100*RND(0) )

20 PRINT “BR”
30 NEXT BR
40 GOTO 10

Solar cells

News has just filtered through that
researchers are busy developing a
photoelectrochemical solar cell {try say-
ing it quickly!). This rare creature not
only obligingly changes sunshine into
electric power, it also stores energy
while it's doing it. Most solar cells
employ comparatively expensive pho-
tocrystalline materials, or single crystal
ones. This new cell uses the less expen-
sive cadmium selenide and it has three
photo anodes. One of these anodes is
used to store electrical energy while
the sun is shining. Connecting it with
a common anode enables it to be
persuaded to give an energy after dark-
ness. The efficiencies so far are very
low, typically a few per cent. However,
the researchers are hopeful, and so am
I

g
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~ SEMICONDUCTOR
~ TESTER

or
OIS OLE
DISPLAY

J.SCOTT PATERSON

This simple add-on unit uses two a.c. voltages in
quadrature (90° out of phase) which are fed to the
semiconductor under test. The condition of the device is
displayed on an oscilloscope used in X-Y mode. With no
device connected, the Lissajous figure produced is a circle.
With a transistor connected, both voltages are half-wave
rectified, the transistors being treated as back-to-back

Diode

P
” ’/ \\
’
/ 4
/ \ f
] v + ]
1 ] ¢
] ) [ ] [
4 1 i 1 '} 1
g \ / \ J \
’ S s ~ ’ A
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Fig. 1: The various displays produced on the c.r.t. for
good devices

WADL65
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R2 R4 470 BC303
“VWv 9 -V
470k 1k ETes(socket/s VR1
D1 7 30—y
/ \\ 100k
p2 | 20— -
\ J § VR2
N ~1% I 00k
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101,22 741 o O

Vert § Hor
N

Fig. 2: Circuit diagram of the semiconductor tester.
The leads marked Vert and Hor are connected to the
scope Y and X amplifier inputs respectively
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diodes, and this results in one quarter of a circle being dis-
played (Fig. 3). If there is any leakage, the shape will be
shrunk in one direction so that €ither the X or Y voltage is
reduced. Horizontal shrinking is due to base-emitter
leakage, vertical shrinking due to base-collector leakage,
so that the “corners” of the quarter-circle represent the
base, emitter and collector connections.

If only a vertical line results (a radius of the original cir-
cle) there is a base-collector short; a horizontal line in-
dicates a base-emitter short. Should the line be at 45° then
there is a collector-emitter short, and when both junctions
are shorted only a dot is shown.

In Fig. 1, we show the patterns produced by good
devices; the figures for the various faults can be worked
out by connecting resistors between terminals to simulate
leakage, by connecting terminals together for shorts and
by not connecting terminals together for shorts and by not
connecting terminals for open circuits.

Circuit Diagram

Operational ampiifier IC1 is a low-pass filter, and to-
gether with IC2, an integrator, forms a sinusoidal
oscillator with quadrature outputs, the amplitude of which
are controlled by the two back-to-back Zener diodes. If
good temperature stability is required, the two Zeners can
be replaced by two diode-connected npr - transistors
(collector to base) with reverse breakdown voltages similar
to the original Zener voltages.

Table 1: Connection chart for different devices

Terminal 1 2 3
Transistor Emitter Base Collector
Diode Anode — Cathode
SCR Cathode Gate Anode

continued on page 56»»p
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CITIZENS BAND

By the time this issue of PW appears on the bookstalls,
it is quite likely that a government announcement will
have been made regarding a Citizens’ Band Radio Service
in the UK. If so, then what is said here may, in some
ways, be less relevant than it was when written. It seems
right, however, to give one of our vehemently pro-CB

THE FACTS & THE FUTURE

readers the right to reply on behalf of all those who
thought the article CB — an Unbiased Review in our
September issue was in fact strongly biased against CB.
I should add, however, that some readers thought it fair,
and some even thought it pro-CB! Opinion is a very varied
thing. )
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In the past few months, CB has received a great deal
of exposure in the press. A lot of the points, both for and
against, have been repeated over and over again; and
— if the newspaper reports are to be believed — a lot of
drivel and half-truths have been spouted by many people,
including licensed radio amateurs, CB fans, Members of
Parliament, even the Home Office! There seem to be
misconceptions about just what a CB service is for, what
regulations it operates under in other countries, what the
causes and effects of radio interference are and how it can
be overcome, and many other aspects. Even some of our
rival electronics publications have been unable to get all
the technical facts right. We will try to clear up some of
these points.

(a) CB radio is intended as a means of communication
between mobiles, or between mobile and fixed stations,
for messages about the licensee’s private or business
affairs. Since messages on business matters are expressly
prohibited in the amateur service, an amateur licence is
NOT a viable alternative. In any case, many potential CB
users are not interested in radio technology. The argument
that people from all walks of life can and do pass the
RAEisirrelevant.

(b) CB radio is NOT intended as a hobby in itself. The
regulations of the various countries differ in the way in
which they express this. Among the most forthright are
the Canadian General Radio Service Regulations, which
prohibit: “Communication used in itself as a diversionary
or recreational activity”. If you want to experiment with
radio communication then licensed amateur radio is a
means available to you. Maybe there should be a Novice
class to introduce beginners to the hobby, but that is a
separate argument. '

(c) CB radio in other countries is not as free and unfettered
as some people seem to think. In the USA, for instance,
only type-approved CB transmitters may be used; trans-
mitters must not be modified in any way; linear amplifiers
are prohibited (possession of a linear is considered to be
sufficient evidence that it has been used); all internal
repairs and adjustments to CB transmitters must be carried
out by, or under the direct supervision of, a person holding
a first- or second-class commercial radiotelephone operator
licence. Violations of provisions of the FCC Rules or the
Communications Act are punishable by fines up to $10 000
and/or up to one year’s imprisonment.

The argument advanced that many of the US CB Rules
are not enforced really reflects no credit on the CB
fraternity there, but only goes to support the arguments
put forward by opponents of the service.

(d) The interference problem will not be magically solved
overnight by putting CB on a different channel, since all
radio transmitters are capable of causing interference,
particularly at close range. The reduction of interference
depends upon good design, correct adjustment and ade-
quate maintenance of transmitters, and good design of
receivers (and audio equipment), and upon the sensible
allocation of frequencies to various services.

(e) The argument advanced for the adoption of 27MHz
CB on the ground that it would allow travellers within the

EEC countries to maintain communication throughout
their journey is not valid. Although there is a CEPT
Specification for 27MHz CB, few of the European coun-
tries adhere to it. In fact, if an Italian takes his CB into
Germany, it is quite likely to be confiscated and destroyed,
because it does not comply with the German regulations.
(f) The commandeering of sections of the r.f. spectrum,
in the way that some UK CB fans are trying to do on
27MHz, is not really a blow for freedom: quite the reverse.
After all, if you steal something from someone, you cannot
really complain if someone else then steals it from you.
That way lies chaos, and I’'m sure CBers will be quick to
complain if they get an allocation and someone else
interferes with that!

(g) The problems of interference to radio-controlled
models are dismissed by many CBers, but the fact remains
that the potential for loss to the modeller, and injury to
bystanders, is considerable in the case of aircraft models.
In the UK, 26-96-27-28MHz is allocated to radio control,
and this band includes 28 of the 40 channels allotted to
CB in the US, in other words 70 per cent of the total
allocation.

There are reputed to be around 72 000 model control
licences currently in force in the UK, and very few models
indeed are using the alternative u.h.f. band, as yet.

It has been argued that a CB user finding a radio-
controlled model operating on the channel that he has
selected will quickly change to another channel. Since
most CBers are supposedly non-technical, how will he
recognise the strange sounds he might hear as being
caused by a radio-control transmitter? In any event, by
the time he has recognised that the channel is occupied
by a r.c. user it will be too late — the model will most:
likely have gone out of control with possibly fatal
consequences.

The Future

The recent announcement of the reorganisation of the
Post Office, and the opening up of some aspects of the
telecommunications services to ouside competition, gives
an opportunity for a re-think on the licensing and control
of radio and the like, and also of the form that CB might
take.

The present system of notifying sales of TV sets to the
TVLRO could be extended to such things as radio control
systems, metal detectors, and CB transceivers (if legal-
ised!). Licence application forms could be included with
each equipment sold, and licences made available over
Post Office counters. This could even be extended to
amateur licences. After all, the Post Office already issue
vehicle licences on presentation of the relevant documents
and fee. If buying or renewing a licence were made easier,
it might even persuade some of the present unlicensed
rﬁetal detector and radio control fans to do the decent
thing.

Licences for any portable or mobile equipment could,
with advantage, be produced in a form like a credit card
or driving licence. Maybe even made to be attached to the -
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set. And while they’re about it, they could make the metal
detector licence valid for any type-approved design, and
save the aggravation of getting a new licence when buymg
anew detector.

On the subject of CB, there is much to be said for
adopting a system flexible enough to allow it to be used
at the level of technology and expense desired by the
individual. With modern microprocessor circuitry, it would
be comparatxvely simple to extend the service to offer the
options of data handling, selective calling, or linking in to
the public telephone system. This would allow the current
exorbitantly-expensive GPO Mobile Radiophone system
to be done away with.

This scale of service would involve a countrywide
network of repéaters, but these could easily be sited along
motorways and main roads. The repeater system would,
even for the lowest level of service — the simple hand-
held — offer the advantages of more reliable communi-
cation, plus lower transmitter power, and therefore lower
battery drain.

Perhaps it’s a little 1984’ish, but it would be easy to
arrange for an auto-identification signal to be built into
each transmitter, to allow a computer to check if you had
paid your licence and, if not, refuse to provide you with
service, except p0531b1y for emergenmes' Remember, 1984
is not ail that far off now.

* * * *

' We are indebted to readers who have contributed infor-
mation and ideas to this article. Perhaps, finally, we should
try to sum up PW’s viewpoint on the subject of CB in the
UK:
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FMD-7 FM DETECTOR

» » P continued from page 28

There was one mistake in the installation instructions for
the FRG-7, but this was pretty obvious and should not cause
any problems.

Switching the module into use ideally requires another
position on the MODE switch. This is possible on the FRG-
7/7000 if you are prepared to sacrifice the AM/ANL facility,
and use this for NBFM. Otherwise, you will need to fit an
additional switch somewhere on the receiver. Instructions
are given for both methods.

Results

Once one problem, caused by overlooking a correction
slip in the handbook, had been overcome, the module
worked perfectly. Tuning, which involves adjustment of the
quadrature coil for maximum audio output, takes but a
moment, and the only other adjustments required are one
preset potentiometer for squeich threshold, and one to make
the audio output level roughly equal to that on other modes.
Audio quality is good and sensitivity entirely adequate.

Apart from those points about the handbook mentioned
already, it includes a full technical description, detailed
assembly instructions, test procedures, and fault-finding
procedures including comprehensive d.c. and a.c. checks. A
full component list and the circuit diagram complete the
information.

Price

The FMD-7 was supplied by Burns Electronics, 43a
Chipstead Valley Road, Coulsdon, Surrey CR3 2RB.
Telephone 01-668 7766. The price in kit form is
£21.42, or the module is available ready-built for
£26.68. Both prices include UK carriage and insurance
and VAT. L
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Historically, radio control has evolved through all manner
of what now seems to be the most appalling anachronisms,
the first types using valves. But after a long and
reasonably happy association with the transistor circuitry,
the recent emergence of suitable i.c.s, first in the en-
coder/decoder circuit, and now in the actual radio sections
too, has led to considerable advances in the sophistication
and reliability of these systems.

Reliability

The most sophisticated system in the world is of little
use if the whole system fails at a crucial moment. The
plane flies never to be seen again, or the boat ends up
marooned in the middle of the pond, frantically harassed
by a bemused duck.

Predictability

Early systems were based on straight switching, where
the control device slammed from one extreme to another.
Or, if motor driven, operated either too slowly or
erratically to be of much use in delicate control operations.
The use of servo units gives a positional feedback to the
control medium, so that a movement of the control stick is
directly related to the actual movement observed in the
model. In the toy market at present, there are several
cheap imported radio controlled cars — and these are
nearly all non-proportional control, relying on crude
switching functions for forwards/backwards and
left/right/centre control. The radio links themselves are ex-
tremely dubious, since the cheap receiver techniques em-
ploy a super-regenerative technique that itself emits a
rather grubby spectrum of noise and hash both on and
around the control frequency, and on many harmonically
related frequencies. Several examples seen have been ex-
cellent at jamming u.h.f, as far as TV frequencies.
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Interference

The question of interference on the 27MHz band
allocated to radio control is one of the burning issues for
present day modellers, since estimates of some 400 000
radio control devices (including unlicensed users), point to
a severe congestion of the few frequencies available.

Freedom from interference and from adjacent channel
operators is, primarily, a function of the type of receiver
circuit in the equipment. The avoidance of unnecessary
power levels in the transmitter is good practice too—but
since the aeromodeller is more prone to interference, by
virtue of the height of the receiving antenna when airborne,
it is understandable that they will wish to use the maxi-
mum permitted 1-5W of r.f. to ensure best range. Cer-
tainly, on the ground, and on the water, a power of
25—-100mW will control any reasonable system just about
as far as the eye can follow the manoeuvres of the model.
Operation out of eyeshot is not necessarily of much use,
since the feedback between the eye and the model under
control is the crux of r.c.

The avoidance of interference is one of the prime preoc-
-cupations of the serious 27MHz user, and with so much
illegal CB equipment in the UK, let alone the ‘legal inter-
ference’ from Europe, and even the USA, this preoccupa-
tion is readily understood. However, CB is either a.m. or
s.s.b. and since this can scramble an a.m. radio control
system on the fringe areas of operation, the use of narrow
deviation f.m. is rapidly beginning to gain popularity, due
to the a.m. rejection facilities afforded by this mode. The
f.m. carrier is also transmitted continuously, and not
switched on and off like so many of the a.m. approaches,
which means there are no pauses in the data stream to
allow the receiver to accept any other signals on the chan-
nel (see Figure 1). :

The limiting action of f.m. means that the problems
associated with good a.g.c. need not apply, since the r.f.
and i.f. amplification can be class C, limiting the signal and
rejecting a.m. Good limiting with a low input signal means
that the recovered carrier information remains constant
over a wide range of input signals, which, in the am.
system requires carefully designed a.g.c. action to achieve.
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Thus f.m. can significantly improve the rejection of
co-channel signals (those on the same frequency but from
some distance away), but for good adjacent channel
rejection—such as from other modellers using the same
area but on different frequencies—the problem becomes
one of i.f. selectivity in the receiver. '

The classic a.m. channel. spacing for r.c. has been
50kHz, resulting in six channels. However, since the
capture effect of f.m. combined with modern ceramic
filters can dramatically improve receiver selectivity,
10kHz spacing is possible, greatly increasing the number
of possible channels. However, unless you are very certain
of your own equipment and that of the other users in the
vicinity, always put as many kHz between yourself and
the other operators as possible, since whilst your receiver
may be fine, their transmitters may be slightly off-channel,’
or, if a.m. the splatter caused may spread well outside
their basic channel.

Technically, 27MHz is not ideal, since under the correct
conditions, usually associated with sunspot activity, the
band has ranges of 6000 miles plus, with hardly any power
at the transmitter. This makes life both unpredictable and
precarious for 27MHz users. The actual wavelength is 11
metres, so aerials fall into the category of, ‘electrically
short’ (less than 4 wave), which introduces complicated
variables into their design. In fact, receiver aerials usually
end up as being strictly. high impedance capacitive types,
tacked on the end of the first tuned circuit—which is in it-
self not really too bad a compromise, but apart from elec-
trostatic susceptibility (even to the extent of being
bothered by rubbing .control surfaces), such aerials mean
that the conscientious designer really needs to trim each
aerial coil to suit the aerial conditions to ensure optimum
performance at all times. These types of aerials are not to
be confused with good old transmission line impedance of

21125MHz

Fig. 1(a): The waveform above shows a typical a.m.
transmission while below is the same information
transmitted as an f.m. signal .
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b

|
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| H I .
B

e Level_chonge;_due to
var mg position of

- > TX & RX antennas
etc. as model moves
about. -

Fig. 1(b): The level changes with model movement for
an a.m. system (above) while for the equivalent f.m.
system the level is constant

{Input level still
tiuctuates)

Max level deteérmined
— - - - by limiting action of
I ‘ ‘ | if.amp -

38

Contained in
— T MC3FTP T

Ir . .'.?;lth B
z
~ =173 Limitin r¢‘|
I Fitter | TFamp’ :
| X Quad
[ l % 11> detector |
L R T |
Local osciliator e
I Crystal trigger I
| N
pas: : l
coupled r.f.stage L i

O—- I . .

sswitchand | 0%

witch an 4017
4 proportional O— — — Decoder | Reset

. O — ] High Z
A% e, corbrons

a —_ o0 g o . ite

WADzzel O — oo

Fig. 2: The design approach chosen for the PW FM~-80
f.m. receiver

509, and they must not be fed down coaxial cable, since
that merely ‘looks’ like a big capacitor across the tuned
circuit, with little hope of getting the circuit to peak.

At the transmitter, power transfer cannot be achieved
the same way, and even if you tried, the r.f. voltages
developed across such high impedances can lead to r.f.
burns. The aerial is thus loaded with a coil at the base, or
in the middle. Loading reduces the impedance to the
desired level. :

"~ An ideal frequency for radio control would be the
144-146MHz amateur radio band (assuming co-channel
interference were to be avoided), but it is unlikely to be
permitted in this country. The 19in-long, 2 metre band
quarter wave antenna is ideal, and the technology
available today could permit the construction of suitable
miniature receivers to the same dimensions as present
27MHz types. 459MHz u.h.f. is outside the scope of most
constructors, since everything from signal generators to
strip line technology are just that little bit outside the grasp
of the keen amateur. The stability demanded of the
crystals used means that they cost about 5 times as much
too!

Armed with the aims and objects of a comprehensive
r.c. system, we can consider how best to apply currently
available technologies to solve the problems. A summary
of the features sought, and alternative approaches

‘available are listed in Table 1.

Receiver Design

The approach to the receiver design is shown in Figure
2. A couple of added features are apparent, since it is a
very useful thing to have some means of actually listening
to the receiver in operation. This is particularly so with
f.m. where the Tx crystal is a fundamental cut, and the
range of frequency pulling is quite substantial when com-
pared to the usual 3rd overtone types used for a.m.
Basically, this makes life a bit difficult for the home con-
structor, since it is almost impossible for a setup with 3rd
O/T crystals to be more than the if. bandwidth off tune.
This is not so with f.m. and being able to listen-in means
that you can pull in the crystal trim by ear, if you do not
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Table 1

Receiver
Feature

Approaches commonly - g AT
“Conclusions: -

used

[ —
< Small size -

Universally semi-
conductor, though
surprisingly few using
i.c.s. at the moment.
Recent i.c.s. from
Motorola and Plessey
seem to offer real
advantages for f.m.

1 applications

use MC3357P

. Low Power, .
flexible supply
vo!tagea

4 This factor tends to rule

out the use of jf.e.t.
and m.o.sf.e.t.

. ‘| techniques, since r.c.

.. ] has grown up with 4-8Vv
1 being the recognized

| supply. But at low

A currents, bipolar stages

| can suffer from cross

modulation very easily.

1 Again, the technique

used in the MC3357

{ scores, since the input
configuration is a fully

balanced mixer stage,

.| possessing superior )
performance to a simple

transistor r.f. stage of

-1 mixer,

it also happens to work

‘] down to 3V and less,
1 with some 2mA current § -
-] drain!

use MC3357 .

Good -
selectivity .

| The r.f. tuned circuits
4 should be at least a

double tuned pair—but

‘| space prevents

anything very much
more sophisticated.

1 Keeping r.f. gain down

will assist here. The

.; ] main i.f. filter should be

a good class

ceramic unit, bearing in [
“{ mind the criteria

mentioned earlier. The

| cost to performance
| ratio will reflect the final }--

application of the

. equipment. Since the

receiver is basically

‘1 going to be cheap, itis

not really too much to
expect that the
enthusiast will be
prepared to make
separate receivers for
separate applications.

- use miniature:
ceramicor -

mechamcal
fi Iters
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have access to a digital frequency meter. All that is needed
is a high impedance crystal earpiece—which is tapped in
via a crystal earpiece jackplug socket. This also provides a
safety check to hear what’s going on, on the channel you
propose to use. The mute function may be considered
pointless by some, since most commercial systems do not
appear to offer this feature yet, possibly because a reliable
circuit takes up too much space if not fully integrated as in
the MC3357P. The final circuit for the receiveris shown in
Figure 3 and whilst this may not be the smallest receiver in
the world, it is certainly a manageable size for the home
constructor—and particularly those who are being
tempted into radio control for the first time.

The Receiver Circuit

Starting at the front end, the wire aerial is fed into the
top of the input half of a bandpass coupled pair. Top
coupling, and proximity (mutual inductive) coupling is fre-
quently used in r.c. but both these tend to suffer from
problems which deserve a brief word of explanation. Both
methods nearly always tend to overcouple the circuits,
providing too wide a response, and the classic ‘double
hump’. Top capacity coupling can also be a reasonably
good way of allowing v.h.f. and static type interference
through, since L1 and L2 look like fairly amiable chokes
at 175MHz, permitting passage of some of the very strong
v.h.f. carriers likely to be ‘seen’ by a model aircraft at 100
feet or so. This can lead to blocking of the mixer, despite
the fact it has excellent overload capability anyway, with
the subsequent demise of the whole system.

So the technique adopted, after some experimentation, -
was the lower impedance coupling, using the coil secon-
dary to provide a much lower impedance point, and thence
requiring use of a higher value coupling capacitor. The
overall r.f. response is thus greatly enhanced, and quite ex-
cellent close to the desired frequency. Despite this, the use
of 455kHz means that the if. image rejection is still only
18dB or so down, but that is only improved by going to a
higher i.f., and using crystal filters which may not stand up
to the rigours of model vibrations.

The actual responses of the 1.f. input stage are shown i in
Figure 4. The h.f. response of this input arrangement is
ideal, and the v.h.f. feedthrough is only beginning to get
obtrusnve as the frequency reaches levels that are outside
the receiver frequency response, which tails off at about
60MHz. The plot was taken with a spectrum analyser and
high impedance (10MQ) r.f. probe with a 900MHz
response, and so is a reasonable approximation. One very
important point for the r.c. enthusiast to bear in mind is
the fact that the usual airborne aerial of 15-16 inches (or
less) is getting to look suspiciously like a quarterwave
antenna for either the commercial 175MHz band, or
worse-——the Band III TV transmitters. Further work on
these types of electrically short aerials is being carried out
to investigate methods of making them less attractive to
unwanted r.f. of this type. This aspect also means that the
use of a really wideband f.e.t. at the input stage is not a
good idea, since the response of such a stage will not be
bandwidth-limited, and, if the input is wideband then the
aerial is certainly going to tend towards its natural
resonance, unless suitably loaded. The circuit used can be
shown to provide reliable control with an input p.d. of 4uV
by rearranging the input circuit to match the 50Q
generator source. This is quite enough for most applica-
tions, and too much for some—so further gain in front of
the major selectivity of the set is not considered necessary.
Remember that the aerial may be thought of as an exten-
sion of C1, and so T1 must be trimmed to suit each
aerial—and also the aerial when in situ, since the high
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impedance of such an aerial is liable to be influenced by
the proximity of metal parts of the installations.

From the input stage, which is a fully balanced mixer,
fed from the oscillator and the input signal, the signal
passes to the if. after mixing. The crystal oscillator used
here is worthy of note, since the original function of the
MC3357 required a fundamental mode Colpitts circuit to
be used here-—performing the function of the second con-
- version in f.m. receivers, from 10-7MHz to 455kHz.
However, the circuit needs to run on the 27MHz third har-
monic, and since the fundamental of a third overtone
crystal is not exactly one third of the 3rd overtone fre-
quency, even the unsatisfactory expedient of running the
crystal at its fundamental, and trusting to there being suf-
ficient third harmonic content is not viable. Approaches
such as trying to force the crystal onto its third overtone in
all manner of 27HMz tuned circuitry around the oscillator

pins at 1 and 2 were tried, and found wanting. Unreliable
starting was the main problem—and since the Colpitts cir-
cuit works well enough when the crystal is replaced by an
LC tuned circuit, trying to force the crystal with LC
arrangements only provided a free running oscillator that
was loosely locked to the crystal. The answer is to prevent
operation at 9MHz, and this is the function of the parallel
tuned trap formed by C6 and T3. Since pin 2 of the i.c.
represents the emitter of the Colpitts configuration, this
approach presents an impossibly high impedance at
9MHz, and so the next most likely mode—the 3rd over-
tone is automatically selected. The 10kQ resistor R1 is
used to further encourage the circuit into life, shunting the
internal 100kQ emitter resistor to provide more urge. To
perform the same trick, but at the fifth overtone, the tuned
circuit at pin 2 needs to be a more complex double trap,
but it still works!

04
o 1. - /f’-:DNg— S - S U I -
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03— a
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Fig. 4: The response curves for the r.f. input stage of the receiver
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T4 provides i.f. output matching to the subsequent filter
stage. Various possibilities exist here ranging from the very
low cost CFM2 filter, which still provides better overall
selectivity than the comparable four if.t. circuit, to the
more expensive ladder filter ceramics, such as the Murata
and NTK series CFX and SLF-D series, where the adja-
cent channel disappears to some 80 or 90dB down. The
CFM2 described is not a ceramic filter, but a miniature
mechanical filter, and as such, the inter-electrode
capacitance causing some of the problems associated with
ceramic ladder filters, is far less. Overall stopband is thus
better, and combinations of the CFM2 and ceramic ladder
filters may be used to good effect, although a higher inser-
tion loss results.

Pin 5 of the i.c. is the entry point for the i.f. and limiter,
and although the basic circuit is capable of 4uV operation
with the decoder described, there may be certain applica-
tions where a bit more is considered desirable. As men-
tioned earlier, the temptation to place gain at the front end
of the circuit should be resisted at all costs, as this tends to
amplify not only the 27MHz, but much else besides. The
place to put the gain is in the i.f. after the filter stage has
limited the bandwidth. The circuit used is very simple, and
is in fact the same as many audio amplifier circuits, con-
tributing some extra 12-15dB of noticeable gain.

- o
MC3357 o) IF Shape
LFa 5
4p7 201

Adjacent
channel
~50d8

/

I : 304
- CEM2
} )/\ 455H. 407

NoR Ig 2k2 50J
!

60
7MCS

2188 N Costa£1-20 70

Vee 445 450455 460 465

Fig. 5: Two different filter design approaches for the
receiver. The filter chosen for the FM-80 system is
the Murata CFWA455HT
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The MC3357 amplifier, limiter and detector stage are
all biased externally via R2 and R3, and since these
resistors basically represent different ends of a very high
gain amplifier chain, the junction must be very effectively
decoupled to ground with a capacitor that possesses ideal
r.f. performance. The types used also need to be about
O- 1uF to be effective at all the frequencies involved, and so
C9 and C10 are monolithic ceramic plate types, which
also happen to be the smallest variety of 0- 1uF capacitor
anyway. The detector is the usual quadrature phase-
shifted system fed from pin 7 via only 10pF, resulting in
very little detector loading, and a very steep slope to the
detector characteristic at this point.

It is from here that the advocates of the f.m. system
tend to mumble quietly to themselves about noise perfor-
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mance. With all that gain before the detector, a no-signal
condition results in white noise within the bandwidth of the
i.f. system that crashes from rail to rail, i.c. a fully limited
output, presenting very nice edges for edge triggered
decoders to ‘see’ and clock from.

When the signal disappears, the residual noise can send
the servos into fits of apoplexy, although pure white noise
is usually too ‘fast’ for the decoder, which sits in a con-
dition of reset. The really embarrassing point is the
transition from full control to no control, since the partial
control area can allow just enough of the desired control
information to pass through the decoder, but can also let
through noise at the same time. In a.m. systems, the transi-
tion from control to partial control is a far more orderly
affair, since the noise in no-signal conditions is rarely
enough to create spurious operation of the decoder.

The ideal decoder will only permit the passage of
correct width control information and immediately reset
when it sees the noise. Most present circuits wait until the
decoder has buzzed through ali channels to the end before
holding the reset condition, leaving a trail of jarred servos
in its wake.

Original thoughts were that the built-in mute should be
used. Indeed a means of signal mute was tried and found
to work using the communications noise mute function.
However, this took up a lot of space, as well as the rather
handy trigger amplifier in the i.c. itself. Handy, because
this amplifier provides the ideal means by which the data
train may be reconstituted. The amplifier can produce a
perfect squarewave from a moderately dishevelled array of
data pulses, and so makes a big contribution to noise im-
munity. However, this still does not entirely get around the
problem above—since noise can still foul the decoder, and
so a noise mute of another variety is used, with a coil and
capacitor combination and a diode ‘pump’ detector. This
mute is almost a linear function of the noise input, relying
on the finite reset level of the decoder i.c. for its trigger ac-
tion. This also means that the mute may be applied in such
a way that the reset can occur at any point in the data
train, providing instant shutdown, rather than waiting for
the decoder logic to rush about randomly until it resets
itself.

Thus the transition occurs without major servo jerking
and jittering, and may be likened in many respects to the
behaviour of an a.m. system at threshold levels.

The Decoder

The data system used in radio control is a stream of
pulses whose width is varied from 1 to 2 milliseconds by
the control medium at the transmitter.

In order that the first pulse of a series, or frame, may be
recognised by the decoder, a reference or reset pulse is
transmitted at the end of each stream of data. This reset
pulse is made to be 2 or 3 times the length of the data
channel pulse (see Figure 7) and so may be detected by a
process which is basically integration with an RC time
constant. Thus perhaps the generic term ‘digital’ is a slight

Receiver
i Q1 Channe! One
interface Frequency glock . S
@ doubler ® 410 g3l o
Counter ®
demultiplexor
05-6 v  Three
Retriggerqble@ 1 Edge |® Q7 v Four
Pt [ |PaREEESe
stretcher Reset| Gl s
®
Fig. 6: Block diagram of the decoder
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The prototype FM-80 system was installed in a Mini-

Escort trainer model aircraft built from a kit made by

Galaxy Models and powered by a Flash 15 glow-plug

motor supplied by Neway Models. A later part of this

series will deal in greater detail with the models and
installation

misnomer, as the system is more accurately a linear func-
tion of the channel pulse width, which provides the
necessary control information to operate the standard
servo mechanism decoders and other control media. To be
truly digital, a data stream of fixed pulse width would have
to be transmitted in the form of a digital word (binary),
and then decoded into positional information directly. The
process would require a large number of ‘bits’ to be ac-
curate, since the present technique offers potentially in-
finite resolution of control over the range of the servo out-
put. However, pure digital control would not need
positional feedback in the classic servo fashion, since a
word could be directly translated to a positional function.
Thus such a system would only need an update when a
control position had changed, as opposed to the usual
system of p.w.m. where an absent pulse can cause
problems, and so is being continually refreshed. Fully
digital control of several channels would require a much
longer serial frame length to accommodate all the bits, and
the loss of a single bit would cause a system “glitch” that

may not be refreshed for almost a second. Thus the pre-
sent system of control is the ideal compromise, since chan-
nel information is updated at a rate of 50-60Hz, within the
scope of the relatively narrow r.f. bandwidth available.

The decoder employed is slightly unusual in many
respects, since the incoming pulse train is first doubled in
the 4093, where leading edges of the data output corres-
pond to the leading and trailing edges of the input signal.

This doubled pulse train then clocks a 4017 Johnson
counter, whose alternate outputs correspond to the
originally encoded data train. The reset pulse is fed to the
retriggerable pulse stretcher, and then used to reset the
4017 to accept the start of a new frame. As long as there is
an input to the pulse stretcher, the output remains high,
since the input voltage does not reach the threshold.
However, after a period determined by the time constant
of the stretcher, usually 2 to 3 ms after the trailing edge of
an input signal, the output goes low and resets the 4017,

The pulse doubler is built around the first two gates of
the 4093, taking advantage of the Schmitt action to
provide noise immunity and a perfect clock for the 4017.
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Fig. 7: Waveforms at various points in the decoder
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Fig. 8: Circuit diagram of the FM-80 decoder.

The output socket is shown wired in a suitable manner

4

for the majority of servos available but if servos of a different design to those to be described later are
used then the socket connections must be checked
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despatch on all gonds unless other-
wise notified.

R/C SERVICE CENTRE

Derek Hughes runs our fully equipped
Service Centre at the IDswich branch, We
are officially appointed Service Agents for
Skyleader and Sanwa ang have Full
spares backing tor Futaba and mos! other
makes. Send Direct to Derek for expert
indrvidual atiention

UNBEATABLE

& SERY

SPORTS
MOTORS

@ Easy Starting

@® Reliable

@ Economical

® Low Cost Spares

® Partial Crash Insurance
@ Spares Available

Flash 15 Stunt.....£11.95
Flash 15R/C ... £13.95

Fiash 20 Stunt ... o
Flash 20 R/C .. _
Flash 35 Stunt......£16.95

Flash 35R/C .......... £18.95

@ Due soon
@ All prices inclusive of
silencers

Any Flash engine however badly crash
damaged, will be completely rebuilt at a
cost not exceding 60% of a new engine.

IMPORTED AND DISTRIBUTED BY:
NEWAY MODELS, THE WALNUTS, THE STREET,
RICKINGHALL, DISS, NORFOLK.

TEL: BOTESDALE 714,

SEE THEM AT

2 volt Sealed Acctmula

YOUR MODEL SHOP

MacGregor Radio Control

Servos, Stick Units,
Complete Radio

Control Systems Fasrors
= FAMOUS
MANUFACTURER
Send stamped,addressed envelope IN 5 VALUABLE ,
p ! : P SIZES BRAND NEW & GUARANTEED
for further information or telephone )
1 Charge L N
C ; $ Ous L]
S‘Ough (0753) 49111 or 42251/ 2 / 3 Type i:p':f&y Voitage nv\';'?;’hra dia.I:'?'lllri‘ca‘:;u ine. ‘l?g.{z\f
‘ NG20 200 | 1.24 20 | 248x 7.4 45p
NC28 280 | 124 | 28 | 344x 53 60p
NCBO | 800 | 124 | 50 | 34.3x 95 80p
NCoo | 900 | 1.24 90 | 505x 83 | #£1.20
[ Nc17s| 1750 1.24 175 | 50.7x14.9 £1.75
@ High capacity for very s;a_ll size TO ORDER ' R
. . @ Wide temperature operating range Please send lcash3ownh/ o:t:eru KM"E)'?;::;
;\\\'Il/‘ b}acg? ) i : \le\:lyI:i::g;zlcv:as::‘in;c;rcult required g:‘:?rf‘lﬁg Oc(;rrpp;d pK.pAlpI prices _inc. VAT.
Y @ INDEFINITE SHELF LIFE To pay by ACCESS or BARCLAYCARD simply
\@'J ® /deal for radi'o contro(, portable & :e;( us have your account number when order-
. gentvey e i TRADE ENQUIRIES INVITED

(PW2) 222-224 West Road
Westcliff-on-Sea, Essex
SS0 9DF

Telephone 03708 565643

MacGregor Radio Control

Canal Estate, Langley, Berkshire SL3 6EQ BI-PRE-PAK LTD.
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SCOPE 1980
A Complete ABC GuideTo All The
Equipment & Components On The
U-K Market. Plus Dealors._
Includes Hi=F1! DISCO! KITS!
COMPUTERS! T00l§ ! Everything.

N
PART 1 ABCListing &Dealers £3  POST/P98p &
PART 2 Further Info On Products £1-50 11 40p 2

WHOLE NEW WORLD

&,
,;’O _

ajgeljeny uonip3 Isiig

PART 3 Price Lists (aval'monthly) £1 u o 22

ALL 3 PARTS £5-50 0 1-20p
OVER 1,000 PAGES! S
ORDER NOW TO AVOID DELAY %13%_?,
B.P.M.PROBUCTIONS. © %

543,STAINES RD, HOUNSLOW, MIDDX - %
N I CAD S Varta and Fast 14 day money back

guarantee if not

Rechargeable batteries totally satisfied.

BUTTONS 4.8 voit pack
{centre tap available)

*"VENTED"' CELL {for fast charge)
0.5AN* Pencel/HPT .....coorevimmsnnuenas
1.2Ah RSH Electric flight. Tags only.

500mAh DKZ**.

**The original "DEAC 1.2Ah VR Electric fiight tags

Rx/Tx conversion 1.8AhR*U11r tags only £2.35
12 pencelis, charging holders 4.0Ah* U2 repl; £3.20
and Rx/Tx charger.... ...£20.50 *Tags available extra 10p per cell.

CONSTANT CURRENT CHARGER - ideat for all nicads — switched 25mA/BOmA/
120mA/200mA/400mA output — charges up to 12 cells in series without adjust-
ment - £13.45 sae for futher details.

PHOTOGRAPHER'S CHARGER -~ Charges 1 to 4 HP7 size nicads £6.45.

New FIELD CHARGER 12v input/two 50mA constant current outputs — ideal

for charging up to eight 0.5Ah nicads or two “Deacs” per output £8.30.

UK POST AND PACKING - ADD 50p PER ORDER. '

PATRICK WALTON (SMALLCRAFT)

38 Stoneleigh Road, Clayhall, 1iford, Essex. Tel: 01-550 6642

A.J. H. Electronics

‘The Gables’, 20, Barby Lane, Hillmorton, Rugby,
Warwickshire. Te!: Rugby 78473 or 71066. Eva.
Proprietor: A. J. HIBBERD

TERMS OF BUSINESS:— Cash with order, Mail order
only, or callers by appointment. SAE with enquiries. Post &
Packing charge 50p. Minimum orders £2.00. prices include
VAT & 15%. FULL MONEY BACK GUARANTEE ON
ALLITEMS.

STEREO CAR CASSETTE AMPLIFIER BOARDS 3}
watts per channel uses 2x NEC uPC 1001H2 ICs 4 tran-
sistors, removed from new equipment & suppiied with cir-
cuit size 120+45mm £2.75 each.

CAR RADIO RF/IF AMPLIFIER BOARDS 470KHz IF
freq. plus stereo pre-amp IC ex-car radio/cassette players
with l):ircuit 6Sp each. two for £1.20. (matching amp.
below).

CAR STEREC RADIO/CASSETYE AMPLIFIER 5
watts plus per channel 2x TA7205f ICs. this is the main
amp. section & does not have the pre-amp on this board, the

FLEET R/C SERVO -
TYPE FPS-3

A COMPLETE KIT
FOR THE HOME CONSTRUCTOR

COMPETITION DEVELOPED RADIO
CONTROL KITS & ACCESSORIES

LARGE S.AE. 53
CATALOGUE

KIT SAMPLES: ®

MRC (08 AM 6 CHAN TX £33.60
MRC 02 AM 7 CHAN RX ar y £1395
MRC 03 UNIVERSAL SERVO : £10.95
MRC 12 FM'4 CHAN TX £39.50
MRC 22 AM RF MODULE £6.40
MRC 23 FM RF MODULE £6.40
MRC 25 SERVO AMP ONLY £495
MRC 24 CMOS ENCODER £8.13
MRC 26 STD. STICK UNIT £5.00
MRC 27 COMP STICK UNIT £6.95
MRC 18 SERVD TESTER £3.58
MRC 15 SERVD REVERSER : £148
MR@ 29 PUNCHED TX CASE £5.62
MRC 38 CENTRE LDAD AERIAL £3.30
MRC 37 FAIL SAFE UNIT £2.56

ACCESS
micron
_ v Tei 0602 385418

Hayworth Road, Sandacre, Nottingham.
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. Spare gears etc...

This small, powerful servo (size 1.65 x 1.5 x .73",
weight 1.4 ozs.} employs the latest Ferranti 419 1.C.
amplifier driving a top quality 5 pole servo motor
with a CTS cermet feedback potentiometer {5K)
assembly. Transit time is .4 seconds with up to 6
ibs. thrust available. The body and gears are mould-
ad in a tough acetal copolymer (Hostaform), with a
gear ratio of 250:1. Resolution is +3%, with near
perfect damping: while the output can be rotaryor a
linear rack type — all parts are supplied with the kit.

FPS-3 servo kit complete {fess piug)

Speciai price for Practical Wireless readers.
EPS-3 Amplifier kit with 419 0.C. ...,
Ferranti 419 I.C. with circuit board and instructio
FPS-3 servo mechanics {inc. motor & pot.).........

Fleet 3-pin plug ..

Fleet 3-pin socket....27p
Spare body parts......30p

The FPS-3 servo is suitable for use with the P.W. F.M,,
R.C.M. & E.F.M., ET.L/REMCON and virtually ail modern
commercial R/C outfits.

All prices include VAT. Order by mail (add 30p p&p),
telephone. or in person. Payment by cash, cheque, ACCESS,
Barclaycard, Hobbyeard, ete.

FLEET CONTROL
SYSTEMS

47 FLEET RD., FLEET,
HANTS. TEL: FLEET 5011

*150/16, 330/4, 470/16, 680/16, 1000/10, price ONLY
1.50.

pre-amp is fitted to the matching IF amp above. {second
itern} also included is @ multi-gang pot for volume. balance,
tone, & on/off. supplied with circuit £2.25.

CAR RADIO BOARD complete except for permeability
tuner choice of a 7 or B transistor type, 5 watt output M/LW
only, IF freq. 470K Hz. manufacturers mechanicat rejects ie
slightly chipped board, badly soldered joint etc. contains
loads of components & supplied with circuit £1.10 each, 2
for £1.90, 4 for £3.25,

BOX OF BROKEN CAR RADIO BOARDS ok for spares
full of transistors. IFTs, coils, resistors & capacitors etc. 2
kilos in weight £2.75 plus £1.25 p.p.

12 VOLT D.C. MOTORS as used in cartridge/cassette
players NEW ONLY 55p.

MIXED BAGS OF ELECTROLYTIC CAPACITORS ap-
prox 100 of equal quantities 2.2/18v. 20/16, 47/18,

MIXED BAG OF DISC CERAMIC CAPACITORS ap-
prox 100 1pf to 220pf 18 different values all made by ERIE
\argest size 6mm (4" dia) new & unused £1.25 per bag.
MIXED BAG OF VERTICAL PRE-FORMED
RESISTORS ali with long leads § watt carbon film approx
250 per bag ONLY £1.50. two bags £2.75.

MIXED BAG OF FERRITE CORES approx 100 60p.
VIDEO CAMERA SCAN & FOCUS COIL ASS. tran-
sistor type for 1" vidicon tube sorry no data new ONLY
£4.00 each.

SLIDE SWITCHES pre-set type 2pco 10p each 10 for

50p.

ELECTROLYTICS 200042000 MFD 25v 30p, 4700 MFD
40v 45p, 160041600 MFD 63v 65p, 10,000 MFD 16v
40p, all can types, 3300 MFD 25v 25p, 1000 MFD 40v 20p
both types wire ended.

MINIATURE NIXIE TUBE ITT853S side viewing with left
& right hand decimal point character height 123 mm
SPECIAL OFFER 10 for £2.50, 25 for £5.00. supplied new
& unused & with data sheet.

MINIATURE 470 KHz IFTs transistor type 10mm sq. 10p
each. double tunad type 15p each.

www americanradiohistorv. com
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Fig. 9: The copper track pattern for the printed circuit board used for the complete receiver and decoder is shown

full size on the right. The laminate should be 3; inch thick and the p.c.b. is carefully trimimed to fit snugly in the

plastics case. The component placement for the p.c.b. is shown above. It should be noted that all components

must be as small as possible and fitted flush with the board surface with the exception of the two jacks for the
crystal

Operation

Gates G1 and G2 form a frequency doubler, where G1
inverts the incoming signal, whilst R10/C20 and R11/C21
differentiate the signal present on their inputs. The output
of G2 remains high until the voitage on C10 or C11 has
passed the threshold of G2, according to the CR time con-
stant. The retriggerable pulse stretcher is formed from G1,
G3, D3 and R13, C22. Whenever the input to G1 is high,
the output is low—thereby discharging C22 and keeping
the input to G3 low—resulting in a high on the output.
When G1 goes low at the end of the last pulse in the data,
D3 ceases to conduct, and C22 starts to recharge via R13.
After a period related to R13, C22, the output of G3 goes
low, unless the capacitor C22 is again discharging by a
further data pulse entering Gl, when the whole cycle
repeats until the reset period is reached. When G3 goes
low, the output of G4 goes high—but at the same time,
C23 will charge via R12, and after a further period related
to R12/C23 product, the output of G4 goes low once
again. Desired channel information appears at alternate
outputs of the 4017 (frequency doubling makes the inter-
mediate outputs meaningless), Q1, 3, 5, 7 and 9 and the
servo control outputs, with Q9 representing the switching
channel, which is switched from 1-2ms for functions such
as undercarriage retract. The outputs of the cmos
decoder are sufficient to drive all modern servos directly.
G4 of the 4093 also includes an input from the linear
squelch/noise detector of the receiver output, such that the
presence of noise tends to drive the output of the noise
detector low, thus creating a reset at any point in the
preceding cycle of operations to prevent spurious trigger-
ing of the decoder circuit.

Construction

The p.c.b. layout is shown in Figure 9, and by some r.c.
standards this may seem large. However, many construc-
tors may be tempted into this as a first exploit in r.c. and
so the design is left as manageable, rather than
miniaturised. As with any r.f. circuit, all leads should be
left cut short as possible—but sockets for the i.c.s are per-
missible providing you choose ones that will not permit
the i.c.s to vibrate out of place.

As many standard parts as possible have been used,
since although some purists may like to wind their own
coils, and grind their own crystals, most constructors
prefer the expedient of using tried and tested components
in areas where adjustments and tolerances are not trivial.
The outputs are taken via a proprietory SLM servo con-
nector block, which also provides access for the supply.

Practical Wireless, December 1979

The aerial is connected at the other end of the works—
which all fit into a standard SLM receiver box type
PT309.

When constructing the receiver p.c.b. use a clean, tin-
ned, hot iron of the miniature 15W variety. Insert the
smallest components first finishing up with the i.f. transfor-
mers last. The SLM socket is wired up before soldering to
the pads on the board. Note that the socket block is moun-
ted vertically on the board edge with the row of output
pins soldered to the pads and the other two rows used as
supply rails for the servos.

The SLM case will need to be carefully cut as shown in
the photo to fit the socket block. A small cut-out can also
be made in the lid immediately above the crystal to allow it
to be changed without having to undo the box.

All components must be mounted as close to the board
as possible without straining the leads and the wires on the
copper track side must be cropped as close as possible to
the pads. The two Cambion cage jacks used for the crystal
holder are fitted to be almost flush with the copper pads.

Close-up view of the SLM socket block showing the

method of mounting and wiring to the p.c.b. The two

rows of pins above the board are wired using 22s.w.g.

tinned copper wire which also serves to complete the
power rails on the p.c.b.

45
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The completed p.c.b.
showing the way in
which components are
mounted on the board

Testing and alignment

Much of this aspect of the receiver will have to wait un-
til you have completed the encoder/transmitter described
next month—but you can perform a preparatory test by
applying 4-8V from a current-limited supply, and checking
that the current is around 4-6mA. If it is, then you have a
good chance of success. If not, check the soldering, the
chances of a faulty component are so marginal compared
with the incidence of faulty construction as to be discoun-
ted.

Assuming the 4-8V supply is providing 4-5mA, then
listen to the audio output at the junction of R5 and C14.
There should be a characteristic hiss, which changes tone
as you dab a finger on the underside by the r.f. and if. in-
puts. Pulling the crystal out should have a marked effect,
but if not, adjust the core of T3 until an increasé in the
noise is noted, indicating this section has started up.

T4 should then be trimmed by NOT MORE THAN A
TURN EITHER WAY, to peak the noise apparent in the
output. With the if. section thus optimised, the detector
T5 may be adjusted, again by not more than a single turn,
and you should notice a distinct change in the character of
the noise. Measuring the d.c. voltage at the junction of R5
and C14 will reveal that it changes its quiescent state be-

The finished p.c.b. mounted into the SLM case. This
picture also shows the two cut-outs to be made in the
case halves
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*components

Resistors
W 8% carbon film

100Q 1 R14

1kQ 2 R4, R filter

2-2kQ2 2 R2,9

10k 2 R1,5

47k 2 R8ME3

100kQ 1 R12

150kQ 1 R6

220k 1 R8

1MQ 3 R7,10,11
Capacitors
Ceramic

10pF 1 C19

33pF 1 C5

47pF 4 C1,2,36

220pF 1 C13

1nF 3 C4,15,21

10nF 6 C7,11,16,18,23,24

22nF 1 c17

47nF 1 C26

O-1uF (see text) 4 C9,10,14,22
Tantalum

1uF 35V 1 C12

47uF 16V 2 C8,25
Polystyrene

470pF 1 Cc20
Semiconductors
Diodes

0A91 ‘ 3 D1,2,4

1N914 1 D3
Transistors

BF274 1 Tr
Integrated circuits

MC3357P 1 IC1

40178B 1 IC3

4093 1 IC2
Inductors

113CNF2K509ADZ 3 T1,2,3

LLC4828 l T4

LMC4102A 1 T5

33mH 1 L1

All by Toko
Miscellaneous
Fitter CFWA455HT (Murata); Crystal (see text),
Cambion cage jacks (2); p.c.b. {1); 14 pin d.i.l. socket
{1); 16 pin d.i.l. socket (2); 7 channel socket block
{SLM); Case PT309 (SLM).
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tween extremes of 1 and 3 volts as the detector coil TS is
rotated. This is because the d.c. level follows the charac-
teristic ‘S’ curve of the f.m. discriminator, with the noise
shaped in the i.f. filter providing sufficient ‘substance’ for
the detector to operate. The detector will usually be set at
the halfway point between the voltage extremes,
corresponding to the crossing point of the detector curve,
for symmetrical modulation systems such as speech.
But in p.w.m. systems, the information relies on only the
two logic levels 0 and 1, and the quiescent point should not
be set using an unmodulated carrier from the transmit-
ter/encoder, as this represents one extreme of the detector
curve. Accordingly, although an approximation may be
made by ‘centering on noise’, the detector should be ad-
justed for most consistent results when using a correctly
modulated carrier. Thus a sinewave-modulated generator
set for about 1-1.5kHz deviation will not give the best
results in practice.

The value of R4 may need some adjustment, since this
is providing bias for the noise squelch amplifier. Listening
to the output of this amplifier at pin 11, using a crystal ear-
piece may reveal a rather broken sound under no-signal
conditions, rather than the usual white noise hiss—and the
value of R4 should then be changed for 10k, up to a
maximum of about 47k until the output at pin 11is a
constant hiss. The detector setting will have a considerable
bearing on the choice of R4, and so you must satisfy your-
self that the setting of T35 is accurate before changing R4,
as retuning T5 may necessitate a further change in R4,
Now check the d.c. voltage at the output of the noise—the
signal should be approaching OV, rising to Vcc as the
noise is slowly reduced. During reception of an r.c.
transmission, part of the waveform will be detected, and so
point C may not be at Vcc, although it should not
approach the reset level of the decoder.

In the development of this circuit, two basic prototype
stages were evolved, and over 10 actual receivers of the
final design have been made, proving the results achieved.
This should give confidence to first-time builders that the
design is repeatable so long as the correct components are
used.

Part 2 deals with the transmitter and its construction.

A licence is required to operate radio control
equipment. This costs £2.80 for five years.
Application forms are available from: The Home
Office, Radio Regulatory Dept., Waterloo Bridge
House, Waterloo Road, London SE1 8UA
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RELESS
051 GARDS

YOUR CALL SIGN,NAME & ADDRESS PRINTED HERE

A e b G EEEE L ey D e T 3

Phin el L e i AT AsFra i g_

o e i
pbiity L i i o

§ S -

o

i read all o & world

(Sampie sent on receipt of s.a.e.).

For the radio amateur or short wave listener, an attractive
card incorporating a world map and the initials of your
favourite radio magazine, printed in blue and green.

Your callsign, name and address will be overprinted in
black, at the top of the card. The reverse of the card will
have the usual form for reception report, etc., and address
space.

The cards measure 102 x 152mm (4 x 6in) and are
available in the following quantities:

250 off— £6.25
500 off—£10.00
1000 off—£16.00

These prices include VAT and packing and postage to any
United Kingdom address. Please send your order with a
cheque or postal order for the appropriate amount to:
Practical Wireless, Westover House, West Quay Road, Poole,
Dorset BH15 1JG, giving full details on the coupon provided,

or on plain paper if you do not want to cut your copy of
Practical Wireless, Please make your remittance payable to
IPC Magazines Ltd.

Fr— A

Please supply:

i enclose remittance for £
IPC MAGAZINES LTD.
* Please circle number required.

made payable to

I 250/500/1000* PW QSL CARDS I
i Iinformation to be printed on card (please print): |
: Callsign: :
| NAME I
| ADDRESS |
| I
| I
| |
| |
I Post Code |
| |
| |

|
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NEXTMONTHIN..
practical

IRELESS

improve your Talk Power'y

With our

Increase your communications efficiency on a.m., s.s.b. or fm.
without trading in your transmitter or lashing out on a linear. Qur
a.f. speech processor is simple, neat and inexpensive and is
designed by E. A. Rule G3FEW, who also developed the PW
“"Winton” — need we say more?

Also...

Achieving reliability depends on ade-
quate circuit design, proper component
selection, and good workmanship in
assembly. This article looks at the
implications for the home constructor
and illustrates the points with several
practical circuits

“gain-block” providing
more than 20dB amplification over -
200kHz-50MHz, with useful gain
extending to 30kHz and 200MHz.
Single-transistor design gives good :
life from a single PP3 battery ’
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PRODU(

LINES

Naked d.p.m.

Recently introduced by OMB Elec-
tronics, a low cost, low profile fre-
quency meter.

The type 35LCD 3%
provides the high accuracy (0-1%)
autozeroing and autopolarity, now
expected of low cost d.p.m.s, in a low
profile package. The front panel occu-
pies only 83 x 31mm of panel space
(maximum depth behind panel 43mm).

Power drain is a nominal 1mA from
9V and other supplies up to 24V as
well as 120V or 240V a.c. may be
accommodated. Other options are
available.

The 1-off price is £18-37 plus VAT
and 75p P&P from: OMB Electronics,
-30 Riverside, Eynsford, Kent. Tel:
(0322)863567.

digit d.p.m.

ve

;|
—

OMB alectsonics

Nice Pair

Lascar Electronics have recently intro-
duced two new digital multimeters.
Both have l.c.d. readouts for clarity and
long battery life, and are claimed to be
considerably lower cost than imported
products of similar specification.

The LMM-100 is suitable for field or
bench use, has 25 different ranges, a
basic accuracy of 0-1% and is priced
at £69.95 plus VAT.

The LMM-200 is a compact hand-
held instrument, with 15 different
ranges, a basic accuracy of 0-5% and
a 200 hour battery life. It is priced at
£34.95 plus VAT.

Another ten instruments are to be
introduced over the next year and even-
tually, the range will include frequency
counters, counter-timers, thermome-
ters and other general purpose instru-
ments. All with feature l.c.d. readouts.

Lascar Electronics, Unit 1, Thomasin
Road, Burnt Mills Industrial Estate,
Basildon, Essex. Tel: (0268) 727 383.

New Cassette

Agfa-Gevaert have recently introduced
a new tape cassette—Agfa Super-
chrom—and added 6 more minutes of
playing time (3 mins each side) to their
entire range of C60s and C90s. They
are also re-launching the cassette range
in new packing designs and colours.

Agfa Superchrom is a new, highly
sophisticated dual-layer chrome tape
which records at very high levels with-
out distortion. In the company’s own-
laboratory tests, Superchrom registered
a th.d. of only 1-5%—significantly
lower than the 2-2% of a Japanese
competitor. At 62dB, the new cassette
also has a wider dynamic range than
any - other cassette—by 2dB, Agfa
claim.

Agfa Superchrom is also said to
overcome the traditional weakness of
chrome tapes in the middle to lower
frequencies, having perfect linear
response from 333Hz to 10kHz. It has
been produced for machines with CrQ,
switching, and Agfa .assert it has no
rival in terms of sophistication and
technical performance.

Further details from: Magnetic Tape
Products, Agfa-Gevaert Ltd., 27 Great
West Road, Brentford, Middx. Tel: O7-
5602321.

ASCII Keyboard

The latest from Star Devices is an
ASCII encoded touch keyboard which
measures 365 x 203 x 31,mm weighs
454 grams and operates within a tem-
perature range of 0° to 35°C.

The complete “stangd-alone” data
terminal features 7-bit parallel ASCII
encoded output; positive and negative
strobe edges; full ASCIl set—128 char-
acters—upper and lower case in dual
QWERTY layout, individual pads for all
control codes; all code outputs will
drive 4 t.t.l. loads; l.e.d.s to show ASCII
code of selected character; audio feed-
back with volume/tone control; char-
acter output rate continuously adjust-
able from 0-1 to 1 second; auto repeat
and modified 2 key rollover; automatic
scan facility—will automatically scan
through and output each character in
the ASCI| set, useful for testing and
setting-up systems; operational life in
excess of 250 million operations.

Requiring a power supply of 5V d.c.
+0-25V at only 200mA, the keyboard
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is presented in a low profile case with
non-slip feet and wipe-clean polyester
touch pad area with back printed char-
acters, which eliminates wear-off.

The assembled, “burnt in” and
tested keyboard, manufactured in the

WwWWwWw americanradiohistorv com
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UK carries a six month guarantee and
costs £37-50 plus VAT.

Further details of optional extras and
availability from: Star Devices Ltd., PO
Box 21, Newbury, Berkshire. Tel:
({0635) 40405.
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Outside Detector

It is now generally accepted that the
protection of property is primarily the
responsibility of the owner and that he
should take appropriate action within
the law to minimise his risk.

Most alarm systems are based on
detecting intruders entering buildings,
but now the emphasis will have to
change with the object of detecting
intruders before entry is attempted
thereby enabling the occupier to take
appropriate action in good time. Exte-
rior detection of potential intruders pre-
sents a number of problems not asso-
ciated with internal protection and,

energised and when the beam is inter-
rupted the relay is de-energised chang-
ing over the output contacts to perform
a switching function. The switching
function can be designed to provide a
variety of warnings for example:

1. To operate an alarm bell for a period
of time (say 5-50 seconds) and then
to automatically re-set.

2. To operate an alarm bell continu-
ously until manually re-set by a push
button inside the building.

3. To switch on exterior floodlights
either for a timed period or until

4. To operate silent alarms inside the
premises or remotely to the police.

Various units are available, starting
with a beam range of 5 metres up to a
a beam range of 50 metres. Prices start
at £40 plus VAT to £80 plus VAT. The
units operate from the mains supply
and the output contacts are rated at 5
amps, alternative models are also avail-
able operating from a 12V d.c. supply.

Further details from: Photain Con-
trols Ltd., Unit 18, Hangar No. 3, The
Aerodrome, Ford, Nr. Arundel, West
Sussex BNI18 OBE. Tel: (09064)
21531.

manually re-set.

depending upon the layout of any par-
ticular site, it is not always possible to
provide complete protection at an eco-
nomical price. However, any form of
prior warning is worthy of consideration
and to meet this need Photain Controls
Ltd., have designed a new Pulse Mod-
ulated Gallium Arsenide Infra-Red
Beam Unit, which is contained in a
waterproof housing and will provide
coverage up to a distance of 50 metres.

The unit comprises two housings,
one containing the solid state infra-red
emitting device complete with optical
system and associated circuitry and the
other containing the photocell, optical
system, de-modulator circuit and with
an output relay. The relay is normaily

—

e — == -

U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

TINTED PLASTIC COVERS ONLY
BAKER 150 WATT S|zes 144 x 12} % Jin. £3-50. 16 x 14 x 3}in.£5.

BAKER “BIG-SOUND"’ SPEAKERS Post

BAKER LOUDSPEAKER, 12 INCH, 60 WATT.
GROUP 50/12, 4 OR 8 OR 16 OHM HIGH POWER.
FULL RANGE PROFESSIONAL QUALITY. £23

RESPONSE 30-16,000 CPS
MASSIVE CERAMIC MAGNET
WITH ALUMINIUM PRESENCE CENTRE OOME.

4 CHANNEL TRANSISTOR MONOMIXER

Qutput 4/8/18 ohm, a.c. Mains 240V,
Separate treble and bass controls.
100 volt fine model £14 extra.

£85 5%

BAKER COMPACT 50 WATT AMPLIFIER

baker

i £1.60 each| ALL PURPOSE . ‘x13‘ x 4in. £4.17] x 94 x 3in. £3.
Group 100"12"'Group 45-12° ‘Group 100-15’ TRANSISTOR Lt i 147 X 24in. Rosewood sides £4.

- 0003 Oms' m 18>~13-}>«3m£618x12 x 3in.£6.
12 inch 12 inc 15 inch MIXER AMPLIFIER o ==t 7
100 wan £29 45 wan £15 100 watt £35 \deal for Groups, Disco, P.A. and Musical instruments. 4 inputs Ideal for record decks, tape decks. etc. Post £1.60
‘Bor 16ahm 4or8or 16 ohm 8 or 16 ohm- spegch and music 4 way mixing.

R.C.S. LOW VOLTAGE STABILISED 22 95
POWER PACK KITS 5p

All parts and instructions with Zener duode printed circuit,
rectifiers and double wound mains transformer input 200
240V a.c. Output voltages available 6 or 7, 5 or 9 or 12V
d.c. up to 100mA or less. Size 3 2% x 1-5|n Please state
ELECTRO MAGNETIC

voltage required.
PENDULUM MECHANISM 959 Bossony

Add musical highlights and sound effects to
recordings. Wifl mix Microphone, records, tape and
tuner with separate controls into single output. 9 voit

15V dc operation over 300 hours conhinuous on SP2 bartery fully
adjustable swing and speed !deal dispiays teaching electro
magnetism ot for metronome sirobe elc

@9 " Q@

battery operated. | nput 2 Bass  Treble  Gain  Mains| MAINS TRANSFORMERS  ALLPOST 7%p each
g = : 63,24 £3.45
o i 250-0-250V 70mA 6 3. Y
polchapnelisicieo)erSioNgFe: IDEAL FORDISCOS, GROUPS, PUBLICADDRESS | 250.0.250omA 6 3V 3 34 6 3V 14 £4.80
Two inputs with volume controls. Master treble bass an 300-0-300V 100mA. 6-3V amy X
Size 1'3,&‘3?:3?5;53# Evm:la’se ZVO?)/FZESRO\.,?(I;NZSOW ‘volume controls. Suitable for all loudspeakers. £85. Post £1.60. 338*\,“.2?&'22’3‘ 25 2 WoACT 63V oA g: 3
dpprox Suizbifor Heating Pads, Food Warmers Corvec, | [ R.C.S_SOUND TO LIGHT DISPLAY MK It T T ANESGE B SR 1appea outputs st 20
metal or similar. ALL POST PAID — Discounts for quantity. Complete kit of parts with R.C.S. printed circuit. Three 2A3. 4 5 6.8 9 10 12 15 18 24 and 0V £6.00
40p EACH (FOUR FOR £1-50) 1000W channels Wil operate from 200mV signai 1A 6 & 10.12.16. 18.20 24. 30 36 40 48 60 g.oo
L source, CABINET exta (4. (T-£1800 || HetwiUTARRALR 438
MIN]I MODULE BAFFLE KIT Postf1. 5A 6 8. 10, 12. 16 18 20.24. 30 3640 48 £16.00
EMI 15 x Bin. 3-way Loudspeaker Sys?:m Sin. R.C.S. 10 WATT AMPLIFERKIT 5.8. 10, 16V 1A £2.50 12V 100mA £1-30 12v 300mA £1.50,

This kit is suitablte for record players, tape play back,
guitars, electronic instruments or small PA
systems.Two versions are available. The mono kit uses
13 semiconductors. The stereo kit uses 22 semicon-
ductors. Both kits have printed front panel and volume,
bass and treble controls. Spec. 10W output into [
ohms 7W into 150hms. Response 20c.s to 30Kc.s.

Input 100M.V. high imp. Size 93 x 3 x 2in. A/C mains

operated.
£20 %

v £12-50
1}A 8BSp; 4A £1.60. HALF WAVE 12V 1}{A 38p.

Easy 10 build. Full instructions supplied
BLANK ALUMINIUM CHASSIS, 18 s 2}in. sides. 6 = din.
I.Ow VOLTA%EZELSCTROLYT [ 1.40; 10 x 7in. £1.55; 14 % Bin ':1.90 16 x 6

95p; B x Bin £1.
100, 200mF 15V 10p. 500mF  £378s: 12 x 3in. £1.20; 16 x 1 1
1ou Tam; 5V B B0y BRSO 12V 17ps 25 Shp; 1A% 12 3in £1.30; 1 ?a()s'l;ztsz?. R e ot o
1

12V 750mA £1.76. 40V 2A tapped 10V or 30V £3.50.

10-0-10V 2A £3. 40V 2A £3.50. 30V 5A - 34V 2A C.T. £4.

2 x 18V 6A £11.12-0-12V 2 amp £3.50. 25-0-25V 2 amp £4.80.
20-0-20V 1A £3.50. 30V 13A £3.30. 20V 1A £3.

Bass 5in. Middle 3in Tweeter with 3-way Crossover
& Ready Cut Baffle. Fuli assembly instructions
supplied. Response=60 to 20 000 C.P.S. 12 watt
RMS. 8 ohms. £10-95 per kit. Two kits £20.
Suitable Bookshelf Cabinet £9.50 each. Post £1.60.

9V 3 amp £3.50. 60V, 40V, 20V 1A £4.

32-0-32v 63A £11. 9V 250mA £1.50, 30V 2 amp £3.50.

AUTO TRANSFORMERS 1 |5V‘023W01230Vm 115V

150W £7; 250W £8; 400W £9; 500W £10.

CHARGER TRANSFORMERS input 200250V for 6 or 12V

14A £4.25. 3 amp £4. 4A £7.25.

FULL WAVE BRIDGE CHARGER RECTIFIERS. 6 or 12V outputs

Stereo
kit

- -

SINGLE RECORD PLAYER

Fitted with aut B 11| 50V 47p; 100V 70p. 2000mF 40V ; 25V 42p. 2500mF 10 x 7in_ S4p; 12 x Sin. 50p; x gin. 70p; 16 x Glﬂ 7°F.
i Turntanis s S ooty ac-ouain. 240V 3 | 50V 62p. 3000 mP 25y &7p; 50V 68p. 2700m 6 €1, 14 X3 sdpiizx 1o £1; 1 100 6.
' speeds plays all size records 4700m 53\/ £1.20. 500 mF BY zgg- 12V 42p; 25V ALUMINI M ANGLE BRACKET 6x1x }in 20p.

y 75p; 35V 85p. 5600mF 76V £1-78. 1200mF 76V ALUMINIUM BOXES, MANY OTHER uznmnoc

Two for £15. Post £1 one or two. U D

NEW BSR SINGLE PLAYER £24- 5.0

4 x 2 x 2in. 86p; 3 x 2 x lin. 65p; 6 x 4 12n959.8:6:3in.
£1.50;9 x 4 x 4in. £1.70; 10 x 7 x 3in. £2.20; 12 x B x 3 £2.80.
THE “INSTANT” BULK TAPE ERASER

Suiable for cassettes ann all sizes of ‘

tape reels a c mamns 200 240V
Leaflet SAE. Post 75p. £7.50

Head demagnetiser £6.00

8350 HIGH VOLTAGE ELECTROLYTICS

350V 22 + 8/ .

Model P182 3-speeds flared aluminium turntable. 16/350V 3°: 822,:28:’, :g:: ggggﬁ’ggz 32”
* shaped arm, cueing device, stereo ceramic cartridge 32/500V 75p 16 - 16/450V 50p 100 1 00/275v 555

8.5.R. De-Luxe Autochanger with stereo 50/500v £1.20 32-32/350v 50p 150 200/275V 70p

cartridge, playsall size records. Post £1.60. £20doo MANY OTHERS IN STOCK

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAU, SROYDON, U.K.

Minimum post30p. Accessand Barclaycard Same day despatch Radio Books and Components Lists 20p ‘Open 9-6 Sat. 9-5 (Closed Wadnesday . aay). Tel.01-684 1665
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Now, the complete MK 14 micro-computer

system from Science of Cambridge

VDU MODULE. £33.75
(£26.85 without character generator) inc. p & p.
Display up to 4K memory(32 lines x 16
chars, with character generator; or 4096
spot positions in graphics mode) on UHF

CASSETTE INTERFACE MODULE.

domestic TV. Eurocard-sized module includes £7.25,inc.p &p.

UHF modulator, runs on single 5V supply. : X Store and retrieve programs on any cassette
Complete ascii upper-case character set can be S P e 1 recorder. Use lor serial transmission down
mixed with graphics. R~ O 3 . single line atup to 110 baud (teletype speed),

e.g. over telephone line, and to communicate
between two or more MK 14s.

POWER SUPPLY. £6.10 inc. p & p.
Delivers 8 V at 600 mA from 220/240 V mains -
sufficient to drive all modules shown here
simultaneously. Sealed plastic case, BS-approved

PROM PROGRAMMER.
£11.85inc.p & p-
Use to transfer yvour own program developed
and debugged on the MK 14 RAM 1o PROM
(74S8571) to replace SC10S monitor for
o special applications, ¢.g. model railway

5 " £ control. Software allows editing and verifving.
MK 14 MICROCOMPUTERKIT ==
£46.55inc.p &p.
Widely-reviewed microcomputer kit with
hexadecimal keyboard, display, 8 x 512-byte
PROM, 256-byte RAM, and optional
16-lines I/O plus further 128 bytes of RAM.

Supplied with free manual to cover To order, complete coupon and post to Science of Cambridge )
operations of all types ~ from games to Return as received within 14 days for full money refund if not completely satisfied.
basic maths to electronics design. Manual —— e fan T GE e S G TS WD S S G S G m—
containg programs plus instructions for | To: Science of Cambridge Lid, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
creating valuable personal programs. Also
a superb education and trainingaid - an l Please send me: ] o I
ideal introduction to computer technology. DOMK 14 standard kit @ £46.55. O Cassette interface module @ £7.25.
Designed for fast, easy assembly; supplied OExtraRAM @ £4.14 perpair. O PROM programmer @ [11.85. l
with step-by-step instructions. ORAMI/O device @ £8.97. OPower supply @ £6.10.
I VDU module including character O Full technical details of the MK 14 ]
= generator @ £33.75. System, with order form.
I O VDU module without character All prices include p and p. I
g generator @ £26.85.
b . d | enciosechequesMorPOfor (toral). |
Cambridge Ltd e | |
§ Kings Parade, Cambridge, CAMBS., CB2 1SN. I Address (please print) —— |

Tel: 0223 311488, ’ : - =
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DECODER

This is a passive or active circuit which restores the
“integrity” of programme material subsequent to encoding
(see under Encoder). The mulitiplex decoder used in f.m.
stereo receivers exemplifies one such application. It is the
job of this decoder to reclaim the separate left and right
stereo signals from the encoded stereo multiplex infor-
mation which is modulated on the v.h.f." (very high-
frequency) carrier wave (Fig. 10). o ot

In certain types of noise reduction circuits, such as
Dolby B which is used in domestic cassette decks, the

WAD4S52
oy Left
0 Il out
i VHF | RF.IFand 4

Encoder [>rransmitter]~ | | Pelacea |~ | 2%
% Right
iRnlght 11 out
Transmitter |1 Receiver

Fig. 10: Basic principle of f.m. stereo encoding and

decoding
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Fig. 11: Block diagram of Dolby B noise reduction
encoding and decoding
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Gordon J. KING

signal is first encoded during recording and then decoded
during replay to restore the frequency response integrity
while at the same time reducing the noise content. What
happens here is that the upper-frequency part of the
recording signal is boosted by an amount determined by
the signal level. On high-level signals corresponding to a
recording level of 200nWb/m (this is called the Dolby
level) or more, no boost is applied, but as the level reduces
so more upper-frequency boost is progressively applied,
reaching a maximum of 10dB.

When the encoded signal is replayed, the Dolby decoder
comes into operation and introduces upper-frequency
attenuation to correspond to the boost applied during
recording. The attenuation is thus also determined by the
signal level. The net result is not only restored frequency
integrity but also a significant improvement in signal/noise
(S/N) ratio owing to the integrated upper-frequency noise
being reduced by an amount corresponding to the decoding
attenuation.

The scheme ensures that maximum noise reduction
occurs only on low-level signals thereby avoiding impair- -
ment to the effective dynamic range. The higher level
signals automatically mask the noise, anyway. A block
diagram of the encode and decode parts of the Dolby B
noise reduction system is given in Fig. 11.

It will be appreciated that the encode and decode
sections need to track with changing signal level very
accurately to avoid frequency response errors when
replaying a tape, and for this reason the gains of the two
sections need to be normalised with respect to a tape of
given sensitivity. Some cassette decks are equipped with
a 400Hz oscillator for recording a suitable level tone on
the tape used, so that on replay the decoder gain can be
adjusted to yield a corresponding output. '

DE-EMPHASIS

For some applications, notably f.m. radio, a fixed
amount of upper-frequency boost is introduced at the
input. This calls for a fixed amount of treble attenuation
at the output for correct frequency integrity, which is
generally called de-emphasis (also see under Pre-emphasis).
Because of this the noise is also reduced. However, because
of the fixed pre-emphasis, the average level of input signal
needs to be restricted to avoid overloading at the high
frequencies. The frequency at which the input treble boost
and the output treble attenuation start to take effect is
commonly referred to a simple time-constant. The Euro-
pean (including the UK) time-constant for f.m. radio (and
TV) is 50us, which corresponds to a —3dB frequency of
1/2nT (where T is the time-constant in seconds), or

" 3184Hz. The time-constant in the USA is 75us, corre-

sponding to a —3dB (turnover) frequency of 2123Hz.

When Dolby B noise reduction is used on f.m. (in the
USA—in the UK this has so far only been experimented
with) the time-constant is reduced to 25us (6369Hz
turnover frequency).

If the receiver set for the American standard is used in
the UK the treble frequencies are rolled-off prematurely.
Conversely, if a receiver set for the European standard is
used in America the treble frequencies are boosted. //
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DIN

These are the initials of the German Industrial Standards
organisation, or Deutscher Industrie Normen—and not to
be confused with the noises produced by dubious so-called
hi-fi systems! It commonly refers to the standards for
plugs, sockets, equalisation, measurement references and
so forth, but also includes the basic requirements for
hi-fi under DIN 45-500. Like our own British Standards
Institution (BSI), it also defines the standards for numerous
items outside the field of hi-fi and electronics.

As DIN 45-500 refers essentially to the basic require-
ments for hi-fi (though it is being updated) it is not
regarded by UK hi-fi devotees as a very strict standard,
and many items of hi-fi carrying the DIN 45-500 label
often exceed the minimum requirements.

DROP-OUT

When there is a momentary vanishing of signal from
a recording tape this is commonly referred to as a drop-
out. It is caused either by a flaw in the magnetic-oxide or
metal-particle coating of the tape or a mechanical aber-
ration resulting in the tape momentarily losing contact
with the tape head. Some tapes are more prone to drop-
out problems than others, which is one reason why cheap,
non-proprietary tapes cannot be recommended for use
with hi-fi decks. Another reason is that the loose oxide
particles of cheap tapes can clog the minute gaps of the
heads and impair the upper-frequency response, the output,
S/N ratio and the erase ratio.

DYNAMIC RANGE

One aspect of this is the dB distance between the
highest distortion-limited output and the noise floor of the
reproducing equipment, including the noise of the pro-
gramme source itself. For example, if the distortion-limited
output of a cassette deck with a particular brand of tape
is referred to 0dB and 3 per cent distortion and the noise
floor is 50dB below this output, then the effective dynamic
range would be 50dB.

With acoustic programme material such as “live” music
from a concert hall the dynamic range is the difference in
Pphons between the strongest and the weakest sounds.

With hi-fi equipment some sort of noise weighting is
commonly adopted so that the annoyance value of the
noise correlates to the measurement. With CCIR weighting,
for example, a cassette deck with Dolby B noise reduction
might return a dynamic range of 65dB at low and middle
frequencies with chrome or pseudo chrome tape, a hi-fi
f.m. tuner 72dB stereo, and a hi-fi amplifier 75dB at
pickup input, the latter referred to an output of 1W, which
is thus more accurately the S/N ratio.

Stylus Groove
ip modulation
N N
/7
4 \ N
=z g, ~o

Distorted path
traced by the

QADI.SL stylus

Fig. 12: lllustration of
tracing distortion

LOSSARY

EIGENTONE

This term refers to sound resonance in a room owing
to parallel boundaries. The effect is basically the
“bouncing” of the waves to and fro between the parallel
surfaces before they decay to a non-disturbing value.
When the inter-boundary spacing is a multiple of half the
wavelength of the sound the reflections become phase
coincident and a standing wave resonance is then evoked,
so that a listener moving in the sound field will experience
successive nodes and antinodes as he traverses the line of
wave incidence.

A primary eigentone corresponds to a sound whose
wavelength corresponds to twice the distance between the
boundaries. For example, if two parallel surfaces (walls)
are spaced by 6m then the room will produce a strong
eigentone around 30Hz and possibly “colour” the repro-
duction. The frequency of a sound can be found from ¢/A
where c¢ is the propagation velocity (close to 344 metres
per second at sea level and 20°C) and the wavelength in
metres (frequency in Hz). By remembering that an eigen-
tone results from half a wavelength it is possible to
calculate the frequency of an eigentone which will develop
between any two parallel surfaces.

Coloration resuiting from eigentones can be reduced by
damping the boundary interfaces with acoustic tiles,
drapes, etc., but the effect of such damping tends to
diminish with decreasing frequency. It has been calculated
that, based on unity height, the best dimensions for hi-fi
are 1.25 width and 1-6 length for a small room, and 1-6
width and 2-5 length for alarge room.

ELLIPTICAL STYLUS

One aberration of disc replay is the distortion resulting
from the tip of the stylus tracing high-frequency, short
wavelength groove modulation, as shown in Fig. 12. This
is called tracing distortion which can only be reduced by
decreasing the radius of the stylus tip so that the short
wavelength modulation can be better defined.

When this is done with a spherical tip, the tip tends to
“bottom” in the groove and decrease the S/N ratio. This
is combated by the so-called elliptical stylus which has a
small radius for defining the modulation and a. larger
radius across the groove to avoid bottoming.

EQUALISATION

For recording or transmission it is often necessary to
tailor the programme signal to suit the medium concerned.
For example, disc recording calls for a progressively
decreasing recording level with reducing frequency to
prevent inter-groove collapse on loud bass signals. This
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is equalised during replay by passing the pickup signal
through an amplifier whose gain rises with decreasing
frequency.

At the other end of the spectrum it is desirable to give
the recording signal a boost (pre-emphasis) so that the
corresponding degree of attenuation on replay not only
restores the frequency integrity but also reduces the noise.
As with f.m. radio, time-constants are used to define the
turnover frequencies, and with disc records these are 318
and 75us. In addition, there is a low-frequency turnover
of 3180us (more recently also a subsonic turnover accord-
ing to IEC 65) to avoid disc ripple effects on replay. These
time constants collectively yield RIAA record equalisation.

Equalisation is also required for tape recording and
replay. When a magnetic tape recorded at a constant input
from low to high frequencies is replayed, the output from
low to high frequencies rises at the rate of 6dB per octave
up to a certain high-frequency where head and tape losses
cause the output to start falling. In the replay amplifier,

~ therefore, the gain needs to rise at 6dB per octave with
decreasing frequency, while at that frequency where the
head and tape losses come into play a suitable upper-
frequency boost is also required. The upper-frequency
losses are also countered to some degree by the application
of treble boost (pre-emphasis) during recording.

The turnover frequencies involved depend on the tape
speed and the magnetic properties of the tape. With
cassette machines the time-constant is 120us for basic
ferric tape and 70us for chrome, pseudo chrome, ferro-
chrome and metal particle tapes. As with disc replay, there
is a further low-frequency time-constant of 3180us to
reduce the effects of mains ripple during replay.

ENCODER

This is a device which restores the integrity of the
programme material during replay when the material has
been subjected to encoding during recording or transmis-
sion (see under Decoder).

T (a) \\
(b) 1
/,/" {c) ‘\
A 3
1
20 50 100 200 500 1000 2k 5k 10k 20k
WAD4LSS Frequency Hz

Fig. 13: Three types of frequency response defined in
\ the text

" HI~FIGLOSSARY

FLUTTER

This term is commonly associated with tape machines
and record players and refers to a waver of pitch resulting
from spurious fluctuations of speed at periods in excess
of about 10Hz. Lower rate fluctuations are referred to as
wow. Flutter can cause an undesirable “roughness” to the
reproduction as the result of intermodulation products.
Wow and flutter are usually measured together by a
suitable instrument, often via a weighting network to
provide a more valid subjective indication, one standard
being DIN peak weighted, often seen in the hi-fi literature.

FREQUENCY RANGE

This is the range of frequencies over which an item of
equipment is operative. Because no defined output limits
are included it is not a very meaningful parameter and
one which should be treated with suspicion when reading
the specification of an item of hi-fi equipment.

FREQUENCY RESPONSE

‘The frequency response is the range of frequencies
provided by the equipment within prescribed output
(usually dB) limits. The frequency response differs from
the power response in as much as the former is measured
at a low level (well below the full output yield of the
equipment), while the latter is measured at or close to the
rated output. The frequency response is commonly quoted
as that frequency range between low and high terminal
frequencies where the output is 3dB below that at 1kHz,
as shown in Fig. 13 at (a).

A greater accuracy is provided by referring to the +1dB
undulations within a stated frequency range. Curve (b) in
Fig. 13, for example, could be written as +1dB
20Hz—-20kHz. Curve (c) in Fig. 13 could be defined as
60Hz—15kHz —3dB +0-5dB, or as 150Hz-8-5kHz
+0-5dB. The greatest accuracy of all, of course, is
provided by the frequency response curve proper being a
part of the specification.

FRINGE AREA

This is the area in advance of the normal service area
range of a transmitting station, usally an fm. or TV
station. The reliable reception range of a v.h.f. transmitter
is a trifle in advance of the line-of-sight distance between
the top of the transmitting and receiving aerials, assuming
there are no large obstructions in between. This gives the
service area distance, which corresponds in miles to 15
v/h, plus 1.5 \/h,, where h, and h, are the heights of the
transmitting and receiving aerials in feet. For example,y
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the height of h, is 1000 feet and the height of h, 100 feet,
then we get47-43 + 15, or 62-43 miles.

This distance, however, can only be regarded as
approximate because it depends on the power of the
transmitter and on the prevailing fropospheric conditions.
The factor 1-5 can increase during a spell of high pressure
conditions (e.g., anticyclonic weather) and thus propagate
v.h.f. signals more deeply into the fringe area.

HAAS EFFECT

A sound source is located by a listener by the differences
in intensity and time of arrival of the sound waves at his
two ears. Imagine two stereo speakers each emitting
corresponding sound, of equal intensity but that the
sound from one speaker is slightly delayed with respect
to that from the other. A listener placed at an equal
distance from the two speakers will hear the sound as
though emanating from that speaker which is not subjected
to the delay. This is called the precedence effect or Haas
effect. If there is no delay, then the sound will appear to
emanate from a point midway between the two speakers
when the intensities are equal. If the sound from one
speaker is louder than that from the other the sound will
appear to come from the speaker of loudest sound.

These two properties of human hearing make it possible
for us to enjoy stereo reproduction from a two-channel
system; but it is the Haas effect which is the dominating
factor, for with a 50ms delay the sound intensity from
that speaker needs to be stepped up by some 10dB or
more to reverse the apparent balance of sound.

HALF-POWER BANDWIDTH

If the rated power of an amplifier is, say, S0W, the
half-power is 25W, which is 3dB down from 50W. Now,
one way of expressing the bandwidth of a power amplifier

where the distortion is, say, 1% (or, perhaps, a lower
value). This is shown diagrammatically in Fig. 14.

HANGOVER

Not quite the same as the morning after the night
before, but just as disconcerting! The effect results from
the speaker cone or diaphragm continuing in motion after
the passing of a sharp transient. What happens is that the
cone or diaphragm overshoots, undershoots, overshoots
and so on at diminishing amplitude until all the stored
energy has been exhausted. It can result from a very low
damping factor (see Part 2)‘or from “ringing” (e.g.,
damped oscillations) in a filter circuit or part of the
amplifier or receiver. The result is that the “edge™ is taken
from the music definition and the absolute attack of the
reproduction is weakened.

e

is to locate the lower and upper frequencies at half power

" HI-FIGLOSSARY |

HARMONIC DISTORTION

This results from amplitude non-linearity such that a
ratio of increase or decrease of input signal does not result
in precisely the same ratio of increase or decrease of
output signal. A perfectly linear amplifier would have a
straight line transfer (input/output) characteristic as shown
by the broken line in Fig. 15. In reality no such amplifier
exists. All have a very slightly curved characteristic as
shown by the full line in the diagram, which is very much
exaggerated, for the curvature of hi-fi amplifiers would
not be detectable diagrammatically at this scale.

The mathematical nature of the characteristic deter-
mines the order of the distortion produced. A characteristic
of even powers produces even-order distortion, such as
second-, fourth-, sixth-, etc., harmonic, while a charac-
teristic of odd powers produces odd-order distortion, such
as third-, fifth-, seventh-, etc., harmonic. It is generally
considered, and agreed by myself, that even-order distor-
tion is more palatable than odd-order distortion, and this
applies also to the odd-order (e.g., third-order) inter-
modulation distortion that odd-order non-linearity also
evokes.

!
5
Sl N / __
|
|
1 T 10 B0 1k 10k 100k
A Frequency Hz 8

Fig. 14: Definition of half-power bandwidth

Qutput ——3»
O\
™~

Input ——»
Fig.15: Transfer characteristic of amplifier. Ideal state

shown by the broken-line (perfectly linear), and reai-
istic state (exaggerated) shown by the full-line curve
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HOLE-IN-THE-MIDDLE EFFECT

When the spacing of the two stereo speakers is correctly
established in relation to the listening distance from the
stereo pair, the sound appears to emanate evenly across
the sound stage between the two speakers. However, if the
two speakers are too far apart or if the phasing between
the two is wrong, then there may appear to be an absence
of sound coming from the centre of the sound stage. This
is sometimes referred to as the hole-in-the-middle effect.
If a large room or hall necessitates the use of wide speaker
spacing, the hole-in-the-middle can be filled by the use of
a third, centre speaker being fed with a correct mix of left
and right signals.

HUM-LOOP

When a hi-fi system is earthed in more than one place,
it is possible for minute mains ripple currents to flow
round the closed earth loop and appear in series with low-
level programme source signals, especiaily the small signals
delivered by the gramophone pickup. When this happens
a disconcerting background hum mars the reproduction.

The only solution to this problem lies in disconnecting
the earths from all but one item of equipment, which is
usually the amplifier. However, extreme care is essential
Qllen running certain items of hi-fi without an earth,

" HI-FIGLOSSARY |

because under a fault condition this could render the
system lethal! Some of the more recent equipment is
designed with so-called Class II insulation, which avoids
the need for earthing and hence makes it virtually
impossible to create a hum-loop condition. However, if in
any doubt at all about hi-fi earthing please always consult
a reputable hi-fi dealer. It is better to be safe than sorry,
particularly since all members of the family are likely to
use the hi-fisystem.

Index of Partly Defined Jargon

Antinode Phons
CCIR weighting (also see Part 2) Power response
Coloration Precedence effect
Damped oscillations Pre-emphasis
Deutscher Industrie Normen Service area
Distortion limited output Signal/noise (S/N) ratio
Dolby level Sound stage
Dynamic range Standing wave
Encoding Tracing distortion
Intermodulation distortion Tropospheric conditions
Multiplex decoder Weighting network
Noise reduction Wow and flutter

TO BECONTINUED )

AERIALS for 160 Metres

» PP continued from page 26

™

PR N —
WKM179 Earthmat & radials
Fig. 12: If space does not permit a mast in the garden,
the aerial of Fig. 11 may be mounted on the house-top

base, then commonsense suggests that they should run un-
der the aerial’s top section, although this may well affect
the directivity. In the immediate vicinity of the aerial base,
the ground current is highly concentrated and an earth
mat of many interconnected wires, or chicken-wire mesh
should be used.

To summarise the various recommendations, the
author’s “practical” 160m top-loaded vertical is shown in
Fig. 11. If garden space does not allow the erection of a
mast, the aerial may be mounted atop the house, on a
chimney stack for instance, as shown in Fig.12.

56

Semiconductor Tester »»» continued from page 33

The two out-of-phase voltages are then passed to two
complementary emitter followers which act as current out-
put buffers. Fed through 100k variable resistors, they
are connected to the test sockets and also applied to the
oscilloscope X and Y amplifiers. Before testing compo-
nents, VR1 and VR2 are adjusted to give a good circular
pattern on the screen.

Emitter Base

Coliector-

Base Emitter
Good NPN transistor Good PNP transistor

Fig. 3: The displays for good transistors showing the
portions of the display representing the base, emitter
and collector connections

Construction

Veroboard can be used for the main components, the
actual layout not being critical. Power can be derived from
two 6V batteries and the completed unit housed in a
suitably sized plastics box. Screw terminals can be used to
connect the device under test but a specially made socket
would be preferable. o
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JPECAL O ER
ZENTRON LCD
Time~Zone Watch

Our special offer to PW readers this month will appeal
particularly to radio amateurs and short wave listeners.
Featuring eight predetermined time zones in addition to the
basic watch functions, it's a great help in keeping track of
time in distant countries.

Not only that—it's also a stop-watch with 1/10 second
accuracy; an alarm watch; and a 12-hour down counter.

Having a liguid crystal display, it shows the selected
function continuously. No need to put down an armful of
books or parcels just to press a button to see what the time
is.

The special price of the watch for PW readers is £23.95
plus 55p postage and packing, a total of £24.50, including
VAT.

Complete the coupon and send it with your remittance
to “Practical Wireless”, Dept PWL6, Rochester X, Kent
ME99 1AA.

THE CLOSING DATE OF THIS OFFER IS 15 FEBRUARY 1980.

% specification

1 Basic Watch’ Functlons—-—Twelve»—hour dlsp#ay
- format with flags displaying - hours, minutes;
. seconds,-date, and day of the week. Month dis--
“played only in setting mode. Date controlied by
" 4-yedr auto-calendar. -
2. World Time—Eight. predetermmed time-zones’
L . covering major cities: London, Paris, Cairo, Tokyo,.
“ Los Angeles, New York, Rio de Janeiro and Chtcago
- 3. Chronograph—-Two stop-watch functions (Add
_and Lap). of 1/10 .second. accuracy. with running. -
_indicators. Start and stop operations checked by
" sounding of beép-tone. Maximum tlme 1 1 hours,
=" .. B9 minutes, 59-9 seconds." '
... 4. Down Counter—Timer of second accuracy, pre- -
" settable in one-miinute steps up to 12 hours. Beep-
“tone checks start and stop: Alarm tone when time”
.+ - reaches(. hours; 0 minutes, O seconds: . o
.5 AIarm—Twenty-four—hour alarm. Presettable to-
“ " hours'and minutes. o
6. Fast. Smng—.ﬁ.utomanc sfow/fast digit advance"'
- feature. . : oo
7. Bacldlght—-For mght viewmg
“ . Single battery operation, UCC393 or equwalent
--32:768kHz quartz crystal control.- g
 Module Size 30mm diameter by 6mm thtck
‘Viewingarea21-7 x 11mm.

< Futly ad]ustable stamless steei bracelet
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HOW TO ORDER
Please complete both parts of the coupon below in BLOCK CAPITALS.
Remittance may be by Access, Barclaycard, Postai Order or Cheque

{name and address on back of cheques, please), crossed, and made payable

to IPC Magazines Ltd. This offer is open to readers in England, Scotland,

Wales, Northern |reland and Channel Isiands only. it is not available in Eire

or overseas.

Orders are normally despatched within 28 days but please allow time
for carrlage You will be notified if a longer delay may be expected.

If paying by Access or Barclaycard, please do not enclose your credit
card with your order.

rm === =1

To: PRACTICALWIRELESS

Dept PWL6, Rochester X, Kent MES9 1AA
Please send me the watch(es) as indicated @
£24.50 each, including P&P.

| enclose P.0./Cheque No............... Value..............
Number of watches required D

Name

Address

Tel. No. {(Home or Work)

| wish to pay by Access or Barclaycard.

yowmperis:| | [ ][ [T[TTTT]T]

Cardholder’s Address

Signature

Number required D ) _I

Name

Address

From: PRACTICAL WIRELESS
Dept PWL6, Rochester X, Kent ME99 1AA

e xmm wemm mee = CUT ROUND DOTTED LINE® == wo= mem e
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(COMPUKIT UK101 LOW COST
SUPERBOARD INKIT FORM  Fsit o sausren

§0Hz Frame refresh for steady clear picture (U.S.A.
products with 60Hz frame refresh always results in
SEND ONLY £10.00 DEPOSIT jittery displays). . )
% 48 chars by 16 lines — 1K memory mapped video
TO RESERVE ONE system providing high speed access to screen display
enabling animated games and graphs.
A R N lied % Extensive 256 character set which includes full up-
n extended monitor on cassette will be supplie per and lower case alphanumerics, Greek symbols for
free of charge with each kit. mathematical constants and numerous graphic
characters enabling you to form almost any shape you
desire anywhere on the Screen.
* 8K full Microsoft Basic in ROM compatible with

Simple Soldering due to clear and consise PET, APPLE SORCERER henge taking the headache out
instructions compiled by Dr. T. Berk, 8Sc.PhD of programming by using simple English statements.
Much faster than currently available personal com-
puters.

% Professional 52 Key keyboard in 3 colours —
NO EXTRAS NEEDED JUST HIT software polled meaning that all debouncing and key

‘RETURN’ AND GO. decoding done in software.
* Video output and UHF Highgrade modulator {8Mz
Bandwidth) which connects direct to the aerial socket of

. your T.V, Channel 36 UHF.
Build, understand, and program your own * Fully stabilised 5V power supply including

COMPUKIT UK101 computer for only a small outlay. transformer on board.

% Standard KANSAS city tape interface providing
high reliability program storage — use on any standard
domestlc tape or cassette recorder.

* 4K user RAM expandable to 8K on board £49 extra.
: I%NLYFEI\%: [9 +;/':T + DEL. : * h40 Iingf expansion integface socket ezn“bo?‘rd {;')r at-
e q ; ncluding odulator & Power supply. tachment extender card containing 24K RAM and
ELENCO — 3% digit D.V.M. as nationally Absolutely no extras. disk controller. {Ohio Scientlfic compatible).
advertised. . % 6502 machine code acc