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DIICOMI 
le 2E £159 
inc. VAT & CARRIAGE 

H.F. (A ll fitted new bands) 
TR IOTSIJOV ....... .... £404 .00 

. ...... £465 .00 Y A ESU FTJ07S .. 
T RI O TSI.10S .... 
YAESU rT IOIZ. 
YAESU FT707 

........... ... . ......... £491.00 

YAESU FTlil lZD 
TR IO TSSJOS .... .. 
YAESU FT lil7M . 

............................ £488.00 
............. £499.00 

.... £569.00 
........ £639.00 
........ £690 .00 

ACCESSORIES 
. ...... ..... 

MK 70-1 Sl]UUo..:ll.' p:uJtflt:.. . ...... ..... £10.50 (£o.50l 

11 •••••••••••• 
EK 150 . . ........... £74.00 (-
SWR - POWER METERS 
YW J Twi n Mo..:h:r ........ .. .. .. 
TOYO T.J; (1 •• ·.3; Mild 
D,\!W" 5W II 0:\ ( LoS - ISO 
WELZSP200 1l. H I;OMH7I 
WELZSP-100 ( IJO-500 r..H-Il) .. . .. . 
Di\[W A CN (120A .. 
WEL Z SP100I 1.8 ;OOMll zl ...... 
DA IW,\ CN630( 1-10·500r-.H-l z) 
SAFETY MICROPHONES 

.. ... £ 11.50 (£0.50) 

..... £34.45 (£0.75) 

..... £35 .00 (£0. Jl) 

... .. £49.95 (£0.75) 

...•.••• 
•••••••• 

gg:gg 
ADON IS MM 2U1FU Swan Nl!c k + Up/ Down .. £30.00 (£0.50) 
DA IWA R M940 infra red link .............................. £45.00 (£0.50) 
DESK MICROPHONES 

:.:::.. ::::::: 
Dip : :::::: 

PROBLEMS W ITH T.V.I. 

,EJ ::.). ::::: j;1 
HP JA lI itih I)ass (TV down lead) . . ...... £3.50 £0.25 

Rings (Pair!. . . ..... rO.80 £0. 20) 

HANDHELDS 
F D K PALt\l 11 .. .. ..... .. £99.00 

IC:![.. ... . . .................... . .. £159.00 
FDf..: PA L t\l I V ....... ........ ... ..... £159.00 
rH. 10 TR:!300 ......... £166.00 
\OR AR2F·\ ................... .... .. .. .. .. £178.00 

Ti'l O H2.00 ....... .. ... .. .... .. £198.00 
YAFSU FT207R ..... .. ...... ..... . ... . .. .. £199.00 

H .F. 
1.0WE SIC, -,O ... 
YA ESU FRG7 . 

.. .......... ....... £158.00 

.. ................. £189.00 
TR IO R 1000 .... . ...... . .. ......... ....... £285.00 
Y ·\ESU FRG7700 .. 

2.M . F.M. 
SE,\RCI-I t) ... 
·\.O.R. 
H )" T\I:'(IB ... .. .. 
BE,\RC' .\1' :!:!UFB . 

MARINE V.H.F. 
SEA RC ll lJ 
FDI-.: 
IlE .·\HC\T :!20F B . 

. ........ ....... £309.00 

.. ....... ........... £45.00 

................. £83.00 
.. £79.00 

. £258.00 

.. . . ...... .. .. . .. ... £45 .00 
...................... £79.00 
.. .................. £258.00 

A T LAST A POWER 
SUPPLY WITH 

Overvoltage Crowbar Protection 
Current Limit with Voltage Foldback 

Thermal Overload Protection 

AND IT'S MADE IN THE UK! 
DRAE l3·8V Power supplies. 

4 amp £27.95 (£ 1.50) 
6 amp £44.95 (£2.00) 

12 amp £69.00 (£2.00) 
24 amp £92.00 (£3.00) 

N.B. These are prices for 
Fully Protected British power supplies. 

YAESU 
FT480R 
£3 59 inc. VAT 

free Delivery 

2M MOB IL ES 
ICOM IC:!-'O .... . . .. £169.00 
FDK 700EX F t\ \ .. . . .. . .... £199.00 
ST,\ND:\RD (SHOO FM . . . . . ... £250.00 
reOM Ft\J . . .... £255.00 
TRIO TR 7HOO rM .............. .... ... ... ...... ....... £265.00 
FDK Mul t i 750E ................. ............ £299.00 
ICOM [C260E . . . . .. . . . £339.00 
TRIO TR 'JOOO Mu llimndc ........ £345.00 
Y/\ESU FT "ROR 

MOBILE ANTENNAE (A ll with Pl259fitlinal 
14 \ 111 1 1 -1 (2!)SU .................. ............ £13.80 (£1.50) : 
1-14 \ 111 1 t 4 ,OdB I. . .. ........ £1.50 (£0.50) 

l1:: ::::: ........... 
n2 .\ 111 1 , 5·5dB ' ........ £11.50 (£1.00) 
(',\111.1 ' \IO UN T ......... £3.50 (£0.50) 
(;UTTrR C LIP ....... £3.50 (£0.50) 
.\ I,,(;:-II'TI(' 'I (ll l:-lT ............ £6.95 (£0.50) 
IIOOT 1.11' ,\IO U"T .............. ........... £3 .50 (£0.50) 
MICROWAVE MODUL ES 
MMC 1-l-lI2H . . . . .. £27.90 1£0.751 
MfvlC -lJ 2!2R o.;o llvo.; rter ..... ....... . . : ..... . £34.90 £0.75 
MM C -13 2/ 144S I.:Ol1verter ..... . .... .. £34.90 rO.75 

. . . ... :.: 
MMT 1-I-1 / 2H Ifans\'o.;rter ......... ...... .... .. ... £99.00 {£l.OOl 
MMT -l:QI2R5 lr<U1 S\'crter ...... £149.00 j£1.00 

MML , •• /25 hnca r ...... .. ............. . . . £59.00 £0.75 
MM !. 1 •• / 40 linea r .. ..... ................ . £77.00 £0.75 
MML I-I -I/ IOOP linear. . £142.60 £1.00 
MM L -1.1 2/20 lino..::tr . . ...... £77.00 £1.00 
MML-132/ 50 li no..:ar .... . .... £119.00 £1.00 
MM L -1 .11/ 100 lino..:ar ...... . .... . . .. .... £228.00 £1.00 
MMD 50/ 500 500 t.·ll1z l.:ou llI o..:r ... . ..... £69.00 £0.75 

.. 

MAIL ORDER - RETAIL CALLERS 9-5.30 PM. 
ST.,HANDCROSS,W. SUSSEX. 0444 400786 

BARCLAYCARD 
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24 Dear Sir . .. 

H. A. Crookes 

25 Kindly Note 
Beginners 2m Converter, Sep. 80. PW "Sherborne," Nov. 80. 
PW 'Twynham," Jan. 81. Tape/Slide Controller, Jan. 81. 
Active Receiving Antenna, Mar. 81. Frequency Allocation 
Chart, Mar. 81 

26 Audio Power Amplifiers-3 
M. J. Darbv 

31 IC of the Month-SL6310C Audio Amplifier 
Brian Dance 

38 PW "Helford" HF SSB Transceiver-6 
Vie Goom G4AMW 

44 Mobile Suppression Techniques-1 
John M . Fell G8MCP 

51 PW "Winton" Stereo Tuner-1 
E. A. Rule 

67 Air Test 
Microwave Modules MM2000 RTIV!TV Converter 
HF-60 Frequency Counter 
AR-245 2m Hand-held 

70 Boat Engine Hours Counter 
F. C. Judd 

Please see page 56 for a special 
announcement regarding the PW 

"Winton" Stereo Tuner 

103 
19 
31 
62 
25 
34 
61 

Advert Index 
Comment 
I C of the Month 
In Control 
Kindly Note 
Letters 
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33 
37 
74 
20 
88 
19 
23 

News 
Next Month 
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RAE Reprint 
Services 
Uncle Ed 
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THE SHIMIZU SS1058 80-10 metres ssb/cw transceiver 

Th is super new transce iver covers 80- 10 metres, g ives lOW out and is sma ller than 
anything else we have seen so far. Ideal for transverter driving, the SS 1 05S has 
FM transmit and receive options as we ll as excellent performance on SSB/ CW for 
HF band use. The SS 1 05S is supplied in sem i kit form so as to keep down the 
price, but all the RF and mixer boards are ready built and aligned so no test equip-
ment is required. All the cabinet work has been carried out so all you have to do is 
assemble the IF strip, xtal osci llator, and fit them to the completed chassis. Great 
idea and it brings back the flavour of home brew with the added advantage that the 
rig will work when you've finished it. For more info, just ask us or come along and 
see it. It's a great little rig. NETT. inc. VAT CARR. 
SS 1 05S 80-10m solid state SSB/CW/FM transceiver. Semi kit form 225.00 258.75 4.50 

,/ SE-NB Noise blanker kit 6.75 7.76 .50 
SE-FMrx RX FM discrim inator kit 15.00 17.25 1.00 
SE-FMtx TX FM generator kit 11 .00 12.65 1.00 
SE-MK RX marker kit .. . 9.60 11 .04 .50 
0.5 CWF 500 Hz CW filter 19.50 22.43 .50 
Optional band crystals 3.00 3.45 .25 

A R 245 2 metre hand held synthesized 144-1465/1 watt. 

AR 240A 2 metre hand held synthesized 144-146 It watt. 
AR 245 £178 inc. VA r AR 240A £158 inc. VA r Carriage £1.50. 

CORDLESS INFRARED MOBILE MIKE 
The Daiwa infrared mike system, comprising of a control 
box, sensor and in frared mike enab les you to dispense 
wi th the hand mike and cable when operat ing in your car 
or shack. By using an infrared beam audio is transmitted 
from the mike to the sensor and then to the control box 
which activates the transmitter. To transm it, press the 
locking switch on the mike and talk. To rece ive, release 
the switch and your rig immediate ly returns to receive. 
When you have finished your contact return the mike to 
its slot in the control box and the mike nicad battery is 
maintained at full charge. For those of you w ho like fresh 
air and drive with all windows open there is a matching 
wind shield avai lable at an additiona l 75p. So there we 
are, the latest in technology to bring safety to your 
mobile operation, the Daiwa infrared mike. 
DAIWA INFRARED MIKE SYSTEM 
£45.00 inc. VAT. 
Carriage [1 .50. 

FREQUENCY COUNTER ModelHFC 55 
The HFC55 is a sensibly priced, easy to use digital frequency meter covering 10 kHz-55 MHz in a sing le rang e. The 
bright 5 digit display gives a direct reading of frequency w hen the built in telescopic aerial is placed near a source of 
RF. The HFC 55 operates from internal dry batteries and is housed in a strong metal case to wi thstand regu lar and 
continuous use. 

HFC55 Frequency Counter £36.50 ine. VAT Carriage £1.50 

POWER SUPPLY UNITS 
the PP7305 
the PP737 
the PP7370 

4 amp 13.8 volts d.c. £18.40 inc. VA T. 
7 amp 13.8 volts d.c. £32.00 inc. VA T. 

70 amp 73.8 volts d.c. £49.50 inc. VA T. 

Regulated Powe< SLpply 

2 Practical Wireless, April 1981 
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$ T RIO pacesetter in amateur radio 

TR-9000 compact rig with FM/SSB/CW, scan and 5 memories. 
The TR-9000 combines the convenience of FM 
with long distance SSB and CW. It is extremely 
compact perfect for mobile operation. 
Matching accessories are available for optimum 
fixed-sta tion operation. 
TR-9000 FEATURES : 
• FM . USB. LSB. and CW. 
• Only 6-11/16 inches wide. 2-21/32 inches 

high. 9-7/32 inches deep. 
• Two digital VFOs. 
• Digital frequency disp lay. 
• Covers 144-146 M Hz. 
• SSB/ CW search of se lectab le 9 .9-kHz 

bandwidth segments. 
* Five memories. 
• UP/DOWN microphone (standardl for manual 

band scan. 
• Noise blanker for SSB and CW. 

R-1000 
hear, there and everywhere 
easy tuning, digital display. 

SP-120 TR-9000 
• R IT (receiver incremental tuningl for SSB and 

Cw. 
• RF gain control. 
• CW side tone. 
• Selectable RF power output ... 10 W (H 11/ 1 W 

(LOI. 
• Mobile mounting bracket with quick-release 

levers. 
• LED indicators ... ON AIR. BUSY. and VFO. 

The R-l000 is an amazingly easy-to-
operate, high-performance, com-
munications receiver, covering 200 kHz to 
30 M Hz in 30 bands. This PLL synthesized 
receiver features a digital frequency display 
and analog dial, plus a quartz digital clock 
and timer. 

R-1000 FEATURES: 
* Covers 200 kHz to 30 M Hz con-

tinuously. 
* 30 bands, each 1 MHz wide. 
* Five-d igit frequency display with l-kHz 

resolution and analog dial with precise 
gear dial mechanism. 

* Built-in 12-hour quartz digital clock with 
timer to turn on radio for scheduled 
listening or control a recorder through 
remote terminal. 

* Step attenuator to prevent overload. 
* Three IF filters for optimum AM, SSB , 

CW. 12-kHz and 6-kHz (adaptable to 6-

TR-7BOO the only- 2 metre FM mobile transceiver. 
Frequency selection with the TR-7800 2-metre 
FM mobile transceiver is easier than ever. The rig 
incorporates new memory developments for 
repeater shift. priority. and scan. 
TR- 7800 FEATURES: 
• 15 multifunction memory channels, selected 

with a rotary switch. MO to M 12 . . memorize 
frequency and offset (± 600 kHz or simplexl. 
M 13 and 14 memorize transmit and 
receive frequencies independently for non-
standard offset. 

• Internal backup for all memories. by insta lling 
four AA NiCd batteries (not suppliedl in 
battery holder. 

• Priority channel (memory "14"1 and priority 
alert. 

• Covers 144-146 MHz, in 25-kHz or 5-kHz 
steps. 

• Front-panel keyboard for selecting frequency, 
transmit offset. programming memories, and 
controlli ng scan. 

Practical Wireless. April 1981 

• Automatic scan of entire band (5-kHz or 25-
kHz steps 1 and memories. 

• Manual scan of band and memories, with 
UP/ DOWN microphone (standardl. 

• Repeater REVERSE switch. 
• Selectable power output. 25 W (HII/ 5 W 

(LOWI. 

80-9 PS-20 
OPTIONAL ACCESSORIES : 
• PS-20 fixed-station power supply. 
• SP-120 fixed-station external speaker. 
• BO-9 System Base . with power switch. 

memory-backup power supply. and 
headphone jack. 

TR-9000 £345 inc. VAT. 
Securicor carriage £4.50. 

kHz and 2.7-kHz) for AM wide and 
narrow. and 2.7-kHz filter for high-
quality SSB (USB and LSB) and CW 
reception. 

* Effective noise blanker. 
* Terminal for external tape recorder. 
* Tone control. 
* Built-in 4-inch speaker. 
* Dimmer switch to control intensity of S-

meter and other panel lights and digital 
display. 

* Wire antenna terminals for 200 kHz to 2 
MHz and 2 MHz to 30 MHz. Coax 
terminal for 2 MHz to 30 MHz. 

R-1000 receiver £285.20 
inc. VAT. Matching speaker 
£26.45 inc. VAT. 
Securicor carriage £4.50. 

• LED S/RF bar meter. 
• TONE switch to activate 1750 kHz repeater 

access tone. 

TRIO TR-7800 £268 inc. VAT. 
Securicor carriage £4.50. 

3 
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.,-PAIl NEW EXTENDED 1981 RANGE 
TRANSISTORS 

AC107 25 BC 107B 11 BC173 09 . BC549 11 B0200 99 BF163 30 BFR52 25 MPSA05 20 TIP30A 40 2N707 48 2N2714 22 2N3B23 
AC125 30 BC107C 12 BC174 15 8(550 ,. B0201 80 BF 164 50 BFR62 24 MPSA06 20 TIP30B 42 2N70B 14 2N2904 24 IFETI 60 
AC126 22 BC108 10 BC175 35 BC556 14 B0202 80 BF 165 50 BFR79 28 MPSA55 20 TIP30C 44 2Nl11 30 2N2904A 26 2N3903 12 
AC127 22 BC10BA 11 BCl77 14 BC557 1 3 B0201 1202 BF 167 24 BFR80 2B MPSA56 20 TIP31 38 2N717 30 2N2905 24 2N3904 12 
AC128 20 BC1088 11 BC17B 14 8C558 13 MI P 1.70 BF 173 24 BFWIO 55 N0120 18 TIP31A 40 2N718 25 2N2905A 26 2N3905 12 
AC12BK 37 BC108C 12 BC 179 14 BC559 14 B0203 80 BF 176 36 BFX29 25 OC19 85 TIP31 B 42 2N7 18A 50 2N2906 18 2N3906 12 
AC132 26 BC109 10 BC180 12 BCY30 80 B0204 80 BF l77 24 BFX30 30 OC20 1 .85 TIP31C 44 2N726 29 2N2906A 20 2N4058 12 
AC141 26 BC 109A 1 1 8e18 1 10 BeY31 80 B0203/ 204 BF178 25 BFX84 24 OC22 1.50 TIP32 38 2N727 29 2N2907 20 2N4059 14 
AC141K 40 8(1098 11 BC182 10 BCY32 85 M/ P 1.70 BF179 30 BFX85 26 OC23 1.50 TIP32A 40 2N743 20 2N2907A 22 2N4060 14 
AC142 26 BC109C 12 BC 182L 10 BCY33 80 8D205 80 BF180 30 BFX86 26 OC24 1.35 TIP328 42 2N744 20 2N2923 15 2N4061 12 
AC142K 40 BC113 16 BC183 10 BCY34 80 B0206 80 SF 181 30 BFX87 26 oe25 1.00 TIP32C 44 2N914 20 2N2924 15 2N4062 12 
AC176 24 8(114 17 BC183L 10 BCY70 14 B0207 80 BF 182 30 BFX88 26 OC26 1.00 TIP41A 44 2N918 30 2N2925 15 2N4220 
AC 1 76K 40 B(115 18 8C184 la BCYl} 15 B020B 80 BF 183 30 BFX90 55 OC28 90 TlP41 B 46 2N929 20 2N2926G 10 IFETI 35 
AC187 25 B(116 19 BC184 L 10 BCY72 15 B0222 47 BF1B4 22 BFY50 20 OC29 95 TIP4 1C 48 2N930 18 2N2926Y 09 2N42B4 28 
AC 187K 40 BCl16A 20 BCIB6 15 BCZ10 70 B0225 47 BF 1 B5 22 BFY51 20 QC35 90 TIP42A 44 2N946 40 2N29260 09 2N4285 28 
AC1B8 25 BC 117 20 BC1 B7 l B BC211 70 BD232 8 5 BF 1 B6 26 BFY52 20 OC36 90 TIP42B 46 2N1131 24 2N2926R 09 2N4286 28 
AC188K 40 8Cl18 17 BC207 11 BC212 70 B0233 65 BF187 2 6 BFY53 20 OC4\ 20 TIP42C 48 2N 1132 24 2N2926B 09 2N42B7 28 
ACY17 50 B(119 29 BC208 11 B0106 50 B0234 55 BF 1 B8 32 BFY90 80 OC42 22 TIP2955 60 2N 1302 25 2N3010 20 2N428B 28 
ACY18 50 BC120 35 BC209 12 B0115 50 80235 55 BF 194 10 BIP 19 38 OC44 24 TIP3055 50 2N 1303 28 2N301 1 20 2N4289 28 
ACY19 50 BC 125 25 BC212 10 BOl16 50 B0236 58 BF 195 10 BIP20 38 OC45 20 TIS43 22 2N 1304 28 2N3053 22 2N4290 28 
ACY20 50 BC126 30 BC212L 10 BD 121 6 5 B0237 65 8F19G 12 BIP 19/20 OC70 24 TlS90 20 2N 1305 28 2N3054 45 2N4291 28 
ACY21 50 BC 132 18 Be213 10 BD 123 6 5 80238 65 BF 197 12 M/ P 80 OC71 15 TIS91 22 2N 130G 35 2N3055 42 2N4292 28 
ACY22 50 BC134 18 BC213L 10 B0124 75 B0239A 50 BF 19B 15 BRY39 39 OC72 24 TIS92 22 2N 1307 35 2N3402 21 2N4293 28 
A0130 75 BC 135 18 8(214 10 B0131 3 5 B0240A 50 BF 199 16 BSX19 20 OC74 26 UT4G 20 2N 1308 40 2N3403 21 2N4860 
A0140 70 BC136 20 BC214L 10 BD 132 35 B0239N 8F200 30 BSX20 20 QC75 30 ZTX 107 10 2N 1309 40 2 N3404 29 IFETI 60 
A0142 85 BC137 20 8(225 26 B0131 / 132 240A 1.00 8F222 90 BSX21 21 OC76 35 ZTX108 10 2N 1599 35 2N3405 42 2N4923 65 
AD143 85 BC13B 28 BC226 36 Ml p 80 B0240 45 ' BF224 20 BSY95 13 OC77 50 ZTX109 10 2N1G13 28 2N3414 16 2N5135 10 
AD149 70 BC139 32 BC237 13 B0133 4 0 80241 45 BF240 17 BSY95A 13 OC79 40 ZTX300 12 2N 1711 30 2N3415 16 2N5138 10 
AD161 40 BC140 25 BC23B 14 BD135 35 B050G 38 BF241 18 BUIOS 1.60 OC81 22 2TX301 12 2N 1B89 45 2N3416 29 2N5172 14 
A0162 40 BC 141 28 BC239 15 B013G 35 80508 38 BF244 28 SUIOSI OC81 D 24 2TX302 16 2N 1 B90 45 2N3417 29 2N5194 56 
AD15J / 162 BC 142 25 8C25 1 1 5 B0137 35 BOX32 2.20 BF257 30 02 1 .95 OC82 24 2TX303 16 2N 1 B93 40 2N3G14 1 .00 2N5245 40 

M' P 80 8C143 25 BC251A 16 80138 36 BOVII 1.30 BF258 30 Bu204 1 .40 OC82D 30 ZTx304 20 2N2147 75 2N3615 1 .05 2N5294 50 
AF114 50 BC 144 40 Be261 18 B0139 38 BOYl7 1.80 BF259 35 aU20S 1.40 OC83 26 2TX330 15 2N214B 70 2N3616 1.05 2N5296 50 
AFl15 50 BC 14 5 46 8C300 30 B0140 3 8 BDY20 80 8F262 60 Bu208 1.90 OC84 38 ZTX50Q 13 2N2192 38 2N3646 09 2N5448 12 
AF116 50 BC 147 09 BC301 28 B0139/ 140 BOY55 1.40 BF263 60 BU2GS/ OC 139 80 ZTX501 12 2N2193 38 2N3702 09 2N5457 
AF117 50 BC14B 09 8C302 29 Ml P 80 BOY56 1.60 BF270 36 02 2 .2 5 OC140 80 2TX502 16 2N2 194 38 2N3703 09 !FETI 32 
AFl18 65 BC 149 09 BC303 28 B0155 50 SF115 25 BF271 31 GP300 40 OC169 80 2TX503 12 2N22 1 7 25 2N3704 09 2N5458 
AF124 50 Be150 20 8C304 28 B0175 60 SF 117 50 BF273 36 MJ480 95 OC 170 80 2TX504 25 2N22 1 B 25 2N3705 09 !FETI 32 
AF125 50 BC 151 22 8C307 13 BD17G 60 BF 11 8 75 BF274 38 MJ48 1 1.05 OC171 80 2TX531 25 2N22 18A 28 2 N3706 10 2N5459 
AF126 50 8C152 20 BC327 12 B0177 68 SF 119 75 BF324 35 MJ490 95 OC200 46 ZTX550 25 2 N2219 28 2N3707 10 IFETJ 35 
AF127 50 BC 153 25 BC32B 13 B0178 68 BF121 50 BF336 34 MJ491 1.15 OC201 95 2N3B8 36 2N2219A 30 2N3708 09 2N5551 36 
AF139 38 BC 154 19 BC337 13 B0179 7 5 BF 123 60 8F337 34 MJ2955 90 OC202 1 .20 2N388A 56 2N2220 20 2N3708A 09 2N6027 
AF239 42 BC 157 10 BC338 13 B0180 7 5 SF 125 50 BF338 38 MJE340 50 OC203 B5 2N404 20 2N2221 20 2N3709 09 IP.U.T.J 34 
AL 102 1.90 BC 158 10 BC3B4 14 B0185 68 8F 127 60 BF371 26 MJE370 55 OC204 90 2N404A 24 2N22 1A 22 2N3710 10 2N612 1 70 
AL 103 1 .80 BC 159 10 BC440 30 B0186 68 Sf 152 25 BF457 3 7 MJE37 1 60 oe205 1.15 2N524 40 2N2222 20 2N371 1 10 2N6122 70 
ASY26 50 BC160 26 8(441 30 BD 187 75 SF ' "53 25 8F45B 37 MJE520 45 R2008B 2 .50 2N527 50 2N2222A 20 2N3771 1 .40 2N6289 70 
ASY27 50 BC 1 G 1 38 BC460 32 BD 18B 7 5 SF 154 22 BF459 38 MJE521 65 R20 1 OB 2 .60 2N598 40 2N2368 18 2N3772 1.60 2S301 50 
ASY2B 50 BC 167 11 BC4G1 32 B0189 78 SF 155 35 BF594 30 MJE2955 90 TIC44 29 2N599 46 2N2369 14 2N3773 2.20 2S302 43 
ASV29 50 BC 168 10 8(477 20 B0190 78 SF 156 28 BF595 28 MJE3055 65 TIC45 35 2N696 24 2N2369A 14 2N38 19 2S302A 43 
AU104 1.90 BC 169 10 BC..} 78 20 BD195 90 BF 157 28 BF596 28 MJE3440 52 TIP29 30 2N697 24 2N2411 25 IFETI 18 2S303 56 
AU110 1 .90 BC 169C 11 BC479 20 80196 9 0 SF 158 28 BFR39 24 MP8113 52 TIP29A 55 2N698 30 2N2412 25 2N3B20 2S304 71 
AUl13 1.90 BC170 09 8C546 10 B0197 95 BF 159 28 BFR40 25 MPF102 60 TIP29B 42 2N699 32 2N2646 47 IFETJ 3 5 2S305 80 
BC107 10 BC 171 09 8C547 10 B0198 95 BF160 28 BFR42 25 MPF104 35 TIP29C 44 2N706 10 2N2711 22 2 N3B21 2S306 80 
BC107A 11 BC 172 09 BC548 10 B0199 99 SF 162 24 SFR50 25 MPFI05 35 TIP30 38 2N706A 12 2N2712 22 IF ETI 60 2S307 80 

DIODES 74 LS SERIES TIL SILICON RECTIFIERS 
AA119 08 BB 1 04 30 BY 176 75 OA79 10 74LSOO 13 
AA120 08 BAX13 07 BY20G 30 OA81 10 74LS01 13 
AA 129 09 BAX1G 08 BY210/GOO 09 OA85 10 74 LS02 15 
AAY30 09 BY100 22 BYZ10 45 QA90 07 74LS03 15 
AAZ13 15 BY101 22 BYZ 11 45 OA91 07 74LS04 15 
AAZ17 15 BYI05 22 8YZ 12 40 OA95 07 74L505 22 
BA 100 10 BY114 22 BYZ 13 40 OA1B2 13 74LSOB 21 
BA102 20 BY 124 22 BYZ16 41 OA200 08 74LS09 21 
BA 144 09 BY 126 11 8Y217 36 OA202 08 74LS10 20 
BA148 15 8Y127 12 BYZ18 36 IN34A 07 74LS 11 22 
BA 154 12 BY 128 16 BYZ19 36 INGO 06 74LS12 26 
BA 155 14 BY130 17 OA5 60 IN914 04 74LS13 34 
BA 156 14 BY 133 21 OA IO 35 IN916 05 74LS14 50 
BA173 15 BY 156 08 0A47 08 IN4148 04 74L$15 34 
BA248 16 BY 164 51 OA70 08 IS44 05 74LS20 18 

74LS21 26 
74LS22 32 74 SERIES TIL 
74LS26 38 

7400 14 7437 3 0 74 85 95 74153 65 74LS27 35 
7401 12 7438 30 7486 28 74154 1 .00 74L$28 3 5 
7402 12 7440 15 7489 1.95 74155 70 74LS30 18 
7403 12 7441 60 7490 36 7415G 70 74LS32 22 
7404 13 7442 60 7491 7 5 74157 70 74LS33 34 
7405 13 7443 1.00 7492 50 74160 90 74LS37 28 
7406 28 7444 1.00 7493 36 74161 90 74LS3B 28 
7407 28 7445 90 7494 75 741 G2 90 74LS40 25 
7408 20 7446 90 7495 65 74163 90 74LS42 55 
7409 20 7447 65 7496 65 74164 1.00 74LS47 72 
7410 13 7448 65 74100 1 .10 74 165 1.00 74LS4B 80 
7411 20 7450 15 74104 50 74166 1.00 74LS49 90 
7412 22 7451 15 74105 50 74167 2.30 74LS51 24 
7413 30 7452 15 74107 32 74174 90 74L554 28 

74L$55 28 
74L$63 1.40 

7414 50 7453 15 74110 46 74175 80 
7416 28 7454 15 7411 1 60 74176 85 

74LS73 30 
74LS74 30 

7417 28 7460 15 74118 95 74177 85 
7420 14 7470 32 741 19 1.20 74180 90 
7421 32 7472 28 74121 36 74181 2.30 74LS75 38 
7422 24 7473 32 74 122 46 74182 85 74L$76 42 
7423 28 7474 30 74123 60 74184 1.35 
7425 28 74 75 44 74124 60 74 190 1.00 
7426 30 747 G 35 74136 65 74191 1.00 
7427 28 7480 48 74141 60 74192 95 
7428 34 748 1 95 74144 2.50 74193 1.00 
7430 14 74B2 70 7414S 80 74194 90 
7432 28 7483 68 74150 1.00 74195 90 
7433 36 7484 95 74 151 65 74196 95 

CA270BE 
CA280Q 
CA3011 
CA30 14 
CA301 B 

• CA3020 
CA3028 

C04000 18 C04021 1.05 C04042 78 C04081 26 
C04001 19 C04022 95 C04043 88 C040B2 26 
C04002 20 C04023 23 C04044 88 C04085 90 
C04006 92 CD4024 70 C04045 1.50 C04093 70 
C04007 22 C04025 20 C04046 1.10 C04501 28 
C04008 80 (04026 1.50 C04047 95 CD4502 1 .20 
C04009 40 C04027 48 C04048 65 C04503 70 
C04010 48 CD402B 80 CD4049 45 C04506 70 
(04011 22 C04029 1.00 (04050 45 C04S07 60 
C04012 22 C04030 55 C0405 2 80 C04508 2.95 
C04013 45 C04031 2.00 (D4054 1.25 C04510 99 
C04014 84 C04034 1.9 5 C04055 1.25 C04511 1 .15 
C04015 84 CD4035 1.20 C04056 1.35 C0451 G 1 .10 
C04016 42 C04036 3 .30 CD40GB 25 C04518 1.00 
C04017 80 CD4037 95 C04069 25 C04520 1.00 
(04018 85 C04038 1.15 CD4070 29 C0452B 1 .10 
C04019 45 C04040 95 C04071 25 CD4531 1.50 
CD4020 99 C04041 78 CD4072 25 CD4561 1.00 

CA3035 
CA3036 
CA3042 
CA3043 
CA3046 
CA3052 
CA3054 
CA3075 
CA30aO 
CA3081 
CA3085 
CA30B9 
CA3090 
CA3123E 
CA3130E 
CA3140E 
LF351 N 
LF3 53N 
LF356N 
LH0042CH 
LM30 1A 
LM334 
LM308 

all63p Ea. 
78L05-78L24 all28p Ea. 

LM309K 
LM317H 
LM318H 

79 L05-79L24 all 55p Ea. LM320/ 5v 

4 

74L578 46 174LS 165 1 .20 
74LSB3 68 74LS166 1.70 
74LS85 75 74L51681.80 
74LSB6 38 74LS 169 1.80 
74LS90 38 74LS 1702.50 
74 LS91 1.10 74LS173 95 
74LS92 68 74LS 174 95 
74LS93 58 74LS 175 95 
74LS95 95 74L51812.70 
74LS96 1.10 74LS 1832.80 
74LS107 40 74LS190 95 
74LS109 70 74LS 191 95 
74LSl 12 38 74LS192 95 
74L$J 13 68 74LS193 95 
74LSl14 38 74L$194 95 
74L$122 68 74L$195 85 
74L $123 60 
74L5 124 1.60 74L5197 85 
74LS125 45 74L$221 1.00 
74L$126 45 74LS240 1.60 
74L$132 60 74L$241 1.60 
74L$136 50 74LS242 1.60 
74LS13B 60 74LS243 1.60 
74LS139 68 74LS244 1.50 
74LS 14 5 1.15 74LS245 2.20 
74LS1472 .00 74LS2471.20 
74LS 14B 1 .60 74LS248 1.20 
74L$151 70 74LS249 1.20 
74LS 153 68 7tlLS251 1.2 0 
74LS 155 65 74LS253 90 
74L$156 80 74LS257 90 
74LS157 60 74LS258 1.10 
74LS 15B 60 74LS2GO 85 
74LS160 85 74LS259 1.50 
74LS161 75 74LS2G1 4 .00 
74LS162 1.00 74LS266 72 
74LS163 90 74LS273 1.65 
74LS 164 90 74LS275 3.50 

74LS279 B5 
74LS2BO 2.40 
74LS2B3 B5 
74LS290 90 
74LS293 1.00 
74LS295 1 .90 
74LS29B 1.50 
74LS2993. 50 
74LS323 3.50 
74LS324 1 .90 
74LS325 3 .00 
74LS326 3.20 
74LS327 3.1 0 
74LS348 1.80 
74LS352 1.50 
74LS353 1.50 
74LS365 45 
74 LS36G 55 
74LS367 62 

95 LM320/ 12v 95 
95 LM320/15v 9 5 
98 LM320/24v 95 

1.75 LM324N 48 
65 LM337T 1.35 

1.75 LM339N 65 
80 LM348 N 90 

2.30 LM380 85 
1 .00 LM381 1.45 
1 .60 LM382N 1.20 
1.85 LM3 84 1 .45 

70 LM1 45B 42 
1.60 LM3900 58 
1.10 LM3909N 70 
1.50 LM3911N 1.20 

65 Uv13914N 2.20 
1.50 LM3915N 2.20 

95 1\l1C 1304 1.90 
2.00 ivlC1310P 1.45 
3.60 MC1312 1.70 
1.50 ivlC1350 1.20 

90 MC 1352 1.40 
4S MC1469 2.70 
55 MC 1496 90 
88 NE555 20 
90 NE556 55 

2.25 NE561 3.80 
25 NE562 4 .00 

1 .60 NE565 1.20 
75 NES66 1.50 

1.25 NE567 1.70 
2.50 72702 46 
1.95 UA703C 25 

95 UA709C 25 

74LS3GB 80 I 74LS373 1.45 
74LS374 1 .45 
74LS375 1.10 
74LS37B 1.20 
74LS3BG 75 
74LS393 1.10 
74LS395 2.00 
74LS39B 2.70 
74LS3992.00 
74LS490 1.40 
74LSG70 2.50 

72709 46 
709P 35 
UA710C 40 
72710 30 
UA711C 32 
72711 32 
UA723C 45 
72723 45 
UA741C 24 
72741 24 
741 P 17 
UA747C 60 
72747 60 
UA748 35 
748P 35 
SN76013N 1 .60 
$N76023N 1 .65 
SN76110 1.50 
SN76115AN 1.90 
SN76660N 90 
TAA550B 35 
TAA621 2.00 
TAA66 1B 1.50 
TAD 100 1 .30 
TBA 120B 70 
TBA540 1.40 
TBA641A 2 .20 
TBA800 85 
TBAB10S 95 
TBAa20 70 
TBA9200 2.50 
TCA270S 1.40 
ZN414 90 
ZTK33B 15 

200mA IS020 100v 10 IN5408 1000v 25 
IS920 50v 06 15021 200v 11 6Amp 
IS921 100v 07 IS023400v 13 BYX38-300 45 
IS922 150v OB 15025600v 14 BYX3B-600 60 
IS923200v 09 IS027800v 18 BYX38-300R 45 
IS924300v 10 IS029 1000v 20 BYX38-600R 60 
1 Amp 15031 1200v 25 10Amp 
IN4001 50v 04+ IS 10/ 50 50v 30 
IN4002 100v 06 3 Amp IS10/ 100 100v 35 
IN4003200v 06 INS400 50v 11 IS 1 0/ 200 200v 40 
IN4004400v 06 IN5401 100v 1 2 lS 1 0/ 400 400v 50 
IN4005600v 07 IN5402200v 14 IS 10/ 600 600v 60 
IN4006 BOOv 07 IN5403300v 15 IS 10/ 800 800v 70 
IN4007 1000v 08 INS404400v 16 IS 10/ 1000 

IN540S SOOv 17 1000v 85 
1·5Amp IN5406600v 18 IS10/ 1200 
1501S SOv 09 IN5407800v 22 1200v 95 

BRIDGE RECTIFIERS 
1 Amp RMS GAmpRMS 
BR 1/ 50v 20 BR6/ 50v 75 
BR1 / l00v 22 BR61100v 80 
BR 1/200v 25 BA6/200v 88 
BR 1/400v 29 BA6/400v 95 

1 Amp - THY5N 100v 45 THY5N400vP 50 
T039 CASE THY5N200v 50 THY5N600vP 60 
THY1N50v 34 THYSA!400v 57 THY5NBOOvP 70 
THY1A!lQOv 3 8 THY5N600v 60 10 Amp - T048 THY1A!200v 42 THY5A!800v 75 
TH Y 1 A!400v 50 THY 1 0A/50v 45 
THY 1 N600v 65 5 Amp - TOG6 THY 1OA/l00v 50 
THY 1 A/800v 78 THY5A150v 36 THY10A/2 00v 55 
BT101 / 500R 80 THY5A!10Ov 45 THY10A!400v 60 
BT102/ 500R 80 THY5A1200v 50 THY 1 OAJ600v 80 
BT106 1 .25 THY5A/400v 57 THY 1 OAi800v 1.10 
BT107 93 THY5A/600v 60 16 Amp - T048 
BT108 98 THY5N800v 75 THY 16N50v 65 
2N322a 70 2N3525 77 THY16A11QOv 80 

BTX30/ 50L 40 THY 1 6AJ200v 9 0 3 Amp - T066 BTX30/400L 70 THY 16A!400v 1.20 TH Y3A/50v 35 BT116 1.50 THY16A1600v 1.50 THY3A1100v 37 C10GO 38 THY 16N800v 2 .00 THY3A/200v 40 BTY79/400A. 95 
THY3A/4 00v 50 30 Amp - T049 
THY3NGOOv 60 5 Amp- T0220 THY30N50v 1.30 
THY3A/800v 7 5 PLASTIC THY30N 100v 1.50 

THY5A/SOvP 35 THY30N200v 2_95 
5 Amp - T064 THY5N100vP 45 THY30N400v 4 .00 
THY5A/SOv 31; THY5N200vP 47 THY30N600v 4 .20 

TRIACS & DIACS 
2 Amp - T039 
TR12A/ l00v 30 
TR12 A/200v 42 
TR12A/400v 50 

10 Amp - T048 
. TR1110A/100v 55 

TR I 10A/200v 80 
TAl 1 0A/400v 90 

4 Amp - T0202 6 Amp - T0220 
TR14A/400v 55 TRI6A/ 1DOv 45 

8 Amp - T0220 
TAIBA/400v 64 

1 0 Amp - T0220 
- PLASTIC 
TRl10N400P 68 

TA16A/200v 52 
TA16Aj400v 60 

12 Amp - T0220 
TR112A/400v 70 

DIACS 
BR100 20 
032 20 !!"'t""! ..... ___ .... 
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LARGEST SELECTION - LOWEST PRICES 
AERIALS 
105 Adjustable Aerial GUller Mount 
106 C.B. Mobile Antenna 
107 FM Indoor Ribbon Aerial 
108 4 Section Car Aeria l (Stainless) 
109 4 Section Car Aerial (Chrome) 
, 10 8 Section 12QOmm Telescopic Aerial 
111 8 Section 750mm Telescopic Aerial 
"2 5 Section 570mm Telescopic Aerial 
113 Roof Mounting Aeria l (Car) 

AUDIO LEADS 
114 5 pin - 3.5mm 3 & 5 connected 
115 5 pin - 3.5mm 1 & 4 connected 
116 Car Aerial Ext l ead 
117 Mains Cassette l ead 

3.00 
9.50 
0 .50 
2 .16 
1 .8 0 
2.00 
2.60 
2 .64 
3.80 

1 19 2 , 2 pin Pl ug in In line Stereo Jack Socket 
120 Universal Car Adaptor Plug 
123 20ft. Coiled Guitar l ead 

0 .65 
0 .65 
1.00 
0 .48 
0 .74 
0 .52 
1.50 
0 .65 
0 .65 
1.00 
0.75 
0 .72 
0. 55 
0 .85 
0 .65 
1 .50 

125 5 pin to 5 pin DIN 
126 5 pin to DIN to open ends 
127 5 pin to DI N to 4 Phono Plugs 

image) 
130 2 p!n Plug to 2 pin line Socket 5 mtrs 
132 2 P!n Plug to 2 pin line Socket 10 mtrs 
133 5 plO Plug to 2 Phono Plug 
136 Headphone ex! lead 7 mtrs 

A.B.S . PLASTIC BOXES ENAM . COPPER WIRE 20z 141 4" · 1" ". 2" 1.08 365 40swg 1.00 142 4.4" . 1.22" , 2.44" 1.24 366 38 swg 0 .88 143 4.75" )<, 1.56" ;.; 2.56" 1 .30 367 36 swg 0 .90 144 6.00" ·.2.00" ·3.15" 1 .50 368 34 swg 0.82 145 7.5"·2.38" . 4.33" 2 .64 369 32 swg 0.80 146 2.8",4.37"·1.63" 1.40 370 30swg 0.80 147 3 .78", 6.33" 2.06" 1 .92 37 1 28 swg 0 .76 148 5.63" · 4. 14" ·2.19" 2 .14 372 26 swg 0.74 149 5.63" , 6.7" · 2.19" 2 .62 373 24 swg 0 .66 ISO 6.65" · 4.98" · 2.76" 3 .84 374 22swg 0.62 15 1 9.57"·7.36"· 4.06" 5.82 375 20swg 0.60 
376 18swg 0 .60 
377 16swg 0. 52 

VERO CASES 378 14swg 0 .52 
152 23/ 16" ·2"· 1" Black 0 .47 
153 23/ 16" . 2" . 1" White 0 .47 
154 Vera plastic case box 4 .8 2 TINNED COP . WIRE 40z 

379 24swg 0 .94 
380 22 swg 0.83 

INSTRUMENT CASES 38 1 20swg 0 .8 6 
382 18swg 0 .90 155 8" 5.1"· 2" 1 .70 383 16swg 0 .78 156 1 1" · 6" . 3" 2 .63 

157 6" . 41." " 11." 1.64 
158 9" . 5t" . 2+" 2.20 HARDWARE IN PACKS 

OF 25 
839 08A I" Bolt 0 .70 
840 OBA I." Bolt 0 .40 ALUM BOXES 842 2BA1"Bolt 0.35 159 5.111.21.". 1 IN 0 .83 843 2BA 1.11 Bo lt 0 .30 160 4'" 4" I" 'I 0 .83 844 2BA 1" Bolt 0 .3 2 16 1 4" , 2""· T ,,, 0 .83 845 4BA 1" Bolt 0 .28 162 5-' ''· a" . ,;" 0 .93 

4".2''' .·2' 846 4BA.l" Bo lt 0.20 163 0 .83 847 4BA I" Bolt 0 .18 164 3".2', 1" 0 .57 848 6BA I" Bolt 0 .24 165 7" 5".2 1" 1.30 849 6BA ,I . " Bolt 0.1 8 166 8"·6" 3' 1.68 850 6BA I" 60lt 0 .20 167 6" · 4" , 2" 1.12 851 Tags 0.20 168 Sloping Box - Large 6.97 852 2BA Solder Tags 0 .16 169 Sloping Box - Small 4 .63 853 48A Solder Tags 0 .14 
854 SBA Solder Tags 0 .1 2 
655 OBA Fu ll Nut 0 .42 

CASSETTES 856 28A Full Nut 0 .26 
301 Low Cost C60 0 .36 857 4BA Full Nut 0 .18 
302 low Cost C90 0.45 858 6BA Full Nut 0 .18 
303 Low Cost C120 0 .65 859 OBAWasher 0 .12 
304 30 Min letter Tape 0.38 860 2BA Washer 0 .09 
305 Empty library Case 0 .1 2 861 4BA Washer 0 .09 

862 6BA Washer 0 .09 

CAPS, CHOKES, TRIMMERS 
FUSE HOLDERS 327 Jackson Coupling 0 .74 

328 Jackson Slow Motion Drive 1.38 506 20mm Chassis Fuse 
329 Jackson 300PF Dilecon 2.64 Holder 0 .14 
330 Jackson 500PF Dilecon 3 .1 0 507 'l-" Chass is Fuse 
331 Jackson 0 1-365PF 2.86 Holder 0.14 
332 Jackson 02-365PF Dual 4.34 508 1 t" Car in line Fuse 
333 Jackson 804 10PF 2 .62 Holder 0 .12 
334 Jackson 804 25PF 2.88 509 20mm Panel Fuse 
335 Jackson 804 50PF 2.88 Holder 0 ,26 
336 Jackson 804 100PF 3.42 510 1 t" Pane l Fuse HolLlcr 
337 Trimmer Cap 40PF 0 .20 0 .32 
338 Trimmer Cap 250PF 0 .25 
339 Trimmer Cap 450PF 0 .30 
340 Trimmer Cap 750PF 0 .34 
357 Repanco CH 1 2.5M H 0 .44 

FUSES : 358 Repanco CH2 5.0MH 0.50 
359 Repanco CH3 7.5MH 0. 50 Quick Blow 20m m : 360 Repanco CH4 10.0MH 0.56 6 1 1 150mA 0 .06 361 Repanco CH5 1.5MH 0.44 6 12 250MA 0.06 362 Repanco CH6 5UH 0 .38 6 13 500MA 0.06 363 Repanco ORXl Coi l 0.60 614 800MA 0.07 364 Repanco DRA2 Coil 1.00 615 1 Amp 0.06 

6 16 1.5Amp 0 .07 
617 2.0 Amp 0.06 

CA BLE per m etre 618 2.5 Amp 0 .06 
390 light Mic Cable 0 .10 619 3.0 Amp 0 .0 6 
391 Twin Mic Cable 0 .15 620 3.15Amp 0.07 
392 Fig. 8 Stereo Cable 0.12 62 1 5.0 Amp 0.06 
393 4 Way SCA Cable 0 .3 5 Semi De lay: 20mm 394 4 Way Ind. Screened Cable 0. 18 622 100MA 0.07 395 Heavy Mic Cable 0.25 623 250MA 0 .07 396 3 Amp 3 Core Mains Cable 0 .16 624 500MA 0 .07 397 Twin Ova l Mains 0 .10 625 1 Amp 0 .07 398 Fig. 8 Speaker Cable 0 .07 626 1.6 Amp 0 .07 399 Low l oss Coax. 7500hms 0.20 627 2 Amp 0 .07 400 Uniradio 76-500hms coax. 0 .30 628 2.5 Amp 0 .07 

629 3 . 15 Amp 0 .07 
630 5.0 Amp 0 .07 

f.\.f.CTROLYTlC CAPACITORS Quick B low: 1i": 430 4 70uF 50v 0.30 631 250MA 0.06 431 1000uF 25v 0.40 632 500MA 0.06 432 1000uF 63v 1.00 634 800MA 0 .06 433 1000uF 100v 1.25 635 1 Amp 0.06 435 2200uF 25v 0 .70 636 1.5Amp 0 .06 436 2200uF 40v 1.20 637 2.0 Amp 0.06 437 2200uF 100v 2.00 638 2.5 Amp 0.06 438 3300uF 100v 2.40 369 3Amp 0 .06 439 4700uF 25v 0 .90 641 4Amp 0 .06 440 4700uF 63v 2.30 642 5Amp 0.06 
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KNOBS 
1101 Black/Silver Knob 
1102 Large Calibrated Knob 
1103 Alii PA10D Knob 
t 104 Heavy Brushed Alii Knob 15mm 
1105 Heavy Brushed Alii Knob 22mm 
1106 Heavy Brushed Alii Knob 28mm 
1107 Matt Black Knob 17mm 
1108 Matt Black Knob 24mm 
1109 Matt Black Knob 28mm 
1110 All Metal Serated Edge Knob 15mm 
111 1 All Metal Serated Edge Knob 24mm 
1112 Al l Metal Serated Edge Knob 30mm 
1113 Black Plastic Metal Skirt 
1114 Black Po inter Knob 
1115 Black/Chrome Inst rument Knob 22mm 
1116 Alii Push Button Knob 11 mm 
1117 Black Plastic Slider Knob 
1118 Ch rome Slider Knob 
1 1 19 Chrome/Black SJider Knob 

MICROPHONES e tc. 
1325 Crystal Oesk M ike 
1326 Cassette Mike 2 .4mm . 3.5mm Plugs 
1327 Dynam ic Casselle M ike 
1328 Dual Imp Dynamic Mike 
1329 Dual Imp Condenser Mike 
1330 Plastic Mike Holder 
1331 Windsh ield Medium (Pair) 
1332 Windshield Large (Pair) 
1333 Gooseneck 320mm (Chrome) 
1334 Gooseneck 5 15mm (Chrome) 
1335 Mike Floor Stand 
1336 Cassette Deck Mike 5K ohm 
1337 Mike Boom Arm 
1338 Crystal Mike Insert 
1339 Two-Station Intercom 
1340 Mobile or CB Mike 600 ohms 
1341 Mobile or CB Mike 250 ohms 

SEMICOND UCTO R HARDWARE 
867 T0220 0 .20 
868 T03 0 .20 
869 S055 Insulating kits 0 .20 
870 T066 in packs of 5 0.20 
87 I T064 0 .20 
872 T048 0 .20 
873 T03 Single Heat Sink 0.26 
874 T03 Double Heal Sink 1.35 
875 Double Sided Heat Sink 2 .65 
876 T05/ 39 Heat Sink 0 .15 
877 T018Heat Sink 0 .15 
878 TOl Heat Sink 0 .10 
879 T0220 Heat S;nk 0 .15 
880 T066 Tra nsistor Cover 0 .14 
881 r03 Transistor Cover 0 .14 

POTS 

0.28 
0 .30 
0 .46 
0 .32 
0.40 
0. 52 
0 .40 
0.46 
0.56 
0 .34 
0 .48 
0.60 
0 .24 
0 .22 
0 .3 2 
0.14 
0 .12 
0 .14 
0 .22 

3.30 
1 .46 
1 .86 

10.50 
13.20 

0 .66 
1 .38 
1 .92 
2.60 
3 .50 

10.70 
5 .30 
8.80 
0 .52 
6.60 
5 .98 
6.00 

1831 1 K 
1832 2K2 
1833 4K7 
1834 10K 
1835 22K 
1836 47K 
1837 lOOK 
1838 220K 
1839 470K 
1840 l M 
1841 2M2 
1842 4K7 
1843 10K 
1844 22K 

SOLDERING EQUIPMENT 
1925 12 volt soldering iron MLX 
1927 Multicore solder 22 swg tube 
1928 Multicore solder 22 swg ree l 
1929 Multicore solder 18 swg reel 
1930 Oesolder braid 
1931 X25 Soldering Iron 

Bit 
1934 X25 3/ 32 " replacement Bit 
1935 X25 Replacement Element 
1936 Oesolder Pump 
1937 Desolder Pump Nozzles 
1938 SK 1 Soldering Kit 
1939 ST3 Iron Stand 
1940 Horizontal IC Desoldering Bit 
1941 Vertical IC Deso ldering Bit 
1942 Antex Heat Shunt 
1943 CCN240 Soldering Iron 
1944 CCN240 3/32 " Rep lacement Bit 

Bit 
1947 CCN240 Replacement Element 
1948 C240 SolderinQ Iron 
1949 C240 3/ 32" Replacement Bit 

Bit 
1952 C240 Replacement Element 

Bit 
1955 Model G {" Replacement Bit 
1956 Model G 3/16" Replacement Bit 
1957 Model G Replacement Element 

MAINS PLUGS AND SOCKETS 
1618 13 Amp Rubber Plug 
1619 13 Amp Plastic Plug 
t 620 13 Amp Free SOCket 
162 1 13 Amp ·2 way Free Socket 
1622 13 Amp 4 way Free SOCket 

g 12 way 

5.46 
1.00 
3. 50 
3.50 
0.75 
4.20 
0.50 
0.50 
0 .50 
1.80 
5 .56 
0.64 
7 .00 
1.60 
1.95 
1.95 
0 .15 
4.20 
0 .50 
0 .50 
0 .50 
1.90 
4 .20 
0 .50 
0 .50 
0 .50 
1.70 
4 .20 
0.50 
0 .50 
0 .50 
1.90 

0 .52 
0.46 
0. 50 
1.50 
4 .20 
0 .24 
0 .24 

M IN PRESETS 9 p EACH 
1801 100 ohm Horizontal 
1802 220 ohm Horizontal 
1803 470 ohm Horizon tal 
1804 1 K Horizontal 
1805 2K2 Horizontal 
1806 4K7 Horizontal 
1807 10K Horizonta l 
1808 22K Horizontal 
1809 47K Horizontal 
1810 lOOK Horizontal 
1811 220K Horizontal 
1812 470K Horizontal 
1813 lM Horizontal 
1814 2 M2 Horizontal 

Un Single Pots 
Un Single Pots 
Un Single Pots 
Un S!ngle Pots 
Un Sing le Pots 
Un Single Pots 
Lin Single Pots 
Un Single Pots 
Lin Sing le Pots 
Un Single Pots 
lin Single Pots 
log Single Pots 
l og Single Pots 
l og Single Pots 
Log Single Pots 
l og Single Pots 
Log Single Pots 
log Single Pots 
l og Single Pots 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 

1815 4M7 Horizontal 

METERS 
1305 2/1 Meter 2 Amps 2 .88 
1307 2" Meter 5QUA 2 .88 
1308 2" Meter 100UA 2.88 
1309 2" Meter 500UA 2 .88 
1310 2" Meter lMA 2.88 
131 1 2" Meter 50 volts 2 .88 
1312 SWR and FS Meter 9. 50 
1313 SWR and Power Meter 11 .90 
1315 Test Meter 20,000 OPV 24 .75 
1316 MultiTester RE185M 40.00 
1317 Oouble VU Meter 3 .25 
1319 100-0- 100 UA Meter 45mm 1 .90 
1320 Min Level Meter 23mm 0 .9 5 
1321 VU Meter 40mm 1.96 
1322 Test Meter 1000PV 6 .50 
1323 Test Meter 20.000 DPV 11.40 
1324 Test Meter 50.000 DPV 19.7 5 

SWITCHES 
1958 M!n SPST Toggle Switch 0. 70 
1959 M rn SPOT Toggle Switch 0. 75 
1960 Min DPDT Toggle Switch 0.80 
1961 Min DPDT Centre OH Switch 0.95 
1962 Push Button SPST 0.90 
1963 Push Button SPOT 0 .95 
1964 Push Button DPDT 0.98 
1965 1 P 1 2W Rotary Switch 0 .60 
1966 2P 6W Rotary Switch 0 .60 
1967 3P 4W Rotary Switch 0.60 
1968 4P 3W Rotary Switch 0 .60 
1973 Min DPDT Slide Switch 0 .15 
1974 Std Slide Switch 0 .16 
1975 SPST Togg le Switch 0 .33 
1976 DPDT Togg le Switch 0.46 
1977 Rotary On-Off Switch 0 .56 
1978 Push to Make Switch 0 .15 
1979 Push to Break Switch 0 .19 
1981 SPST Rocker Switch (Black) 0 .32 
1982 SPST Rocker Switch (White) 0 .32 
1983 SPST Rocker Switch (B lue) 0 .32 
1984 SPST Rocker Switch (Yellow) 0 .32 
1985 SPST Rocker Switch (Luminous) 0 .32 
1986 Sub m!n SPST Togg le Switch 0 .54 
1987 Sub m!n SPOT Toggle Swi tch 0 .58 
1988 Sub mrn DPOT Toggle Switch 0.6 2 
1989 Keyboard 24 way 1 .50 
1990 Keyboard 40 way 1 .60 
1991 Keyboard Switch 0 .20 

1816 100 ohm vertical 
1817 220 ohm vertical 
1818 470 ohm vertical 
1819 1K vertical 
1820 2K2 vertical 
182 I 4K7 vertica l 
1822 10K vertica l 
1823 22K vertical 
1824 47K vertica l 
1825 lOOK vertica l 
1826 220K vertical 
1827 470K vertical 
1828 lM vertical 
1829 2M2 vertical 
1830 4M7 vertical 

1847 22GK 
1848 470K 
1849 1M 
1850 2M2 
1851 4K7 
1852 10K 
1853 22K 
1854 47K 
1855 lOOK 
1856 220K 
1857 470K 
1858 lM 
1859 2M2 
1860 4K7 
1861 10K 
1862 22K 
1863 47K 
1864 lOOK 
1865 220K 
1866 470K 

Un Dual Pots 
Un Dual Pots 
Un Dual Pots 
Lin Dual Pots 
lin Dua l Pots 
Un Dual Pots 
lin Dual Pots 
Un Dua l Pots 
Log Dual Pots 
Log Dual Pots 
log Dual Pots 
Log Dual Pots 
l og Dual Pots 
Log Dual Pots 
log Dual Pots 
Log Dual Pots 
Log Dual POts 

88 f--- - ------l 
88 

1867 1 M :: 
88 2022 9·0·9v 75mA 1868 2M2 

1869 
18704K7 linswitchedpots 68 

88 202312-0.12,., l 00mA 
20240·6,., 0-6,., 2BOmA 
20250·12,.,0-12,., 150mA 
20266-0-6,., 1 Amp 
20279-0-9,., 1 Amp 

1871 10K Un switched pots 6 8 
1872 22K lin switched pots 6 8 
1873 47K Un switched pots 68 
1874 l OOK Un switched pots 6 8 
1875 220K Un switched pots 68 
1876 470K Un switched pots 68 
1877 1 M Lin switched pots 68 
1878 2M2 Un switched pots 68 
1879 4K 7 Log switched pots 68 
1880 10K Log switched pots 68 
188 1 22K log switched pots 68 
1882 47K log switched pots 68 
1883 l OOK Log switched pots 68 
1884 220K Log switched pots 68 
1885 470K Log switched pots 6 8 
1886 1 M log switched pots 6 8 
1887 2M2 Log switched pots 68 

2028 12-0·12,., 1 Amp 
2029 15-0· 15 ... t Amp 
2031 Multi tap tAmp 
2032 Multi tap tAmp 
2033 Multi tap 2 Amp 
20340-35,., 1.7 Amp 
20350·5511 2 Amp 
20360· 17 ... 750mA 
2037 Min audio output 
2038 min audio dri,.,er 
2039 0-20v 1 Amp 
20400-45-5511 t .5 Amps 
204 t 0-55·65 ... 1 Amps 
2042 0·25 ... 2 Amps 
2043 15·0·15 t SOmA 

0.90 
0.90 
1.15 
1.60 
t.60 
V I<) 
2.00 
2.50 
2.7 5 
3.40 
4.80 
6.40 
4 .90 
6.65 
2.8 5 
0. 25 
0. 36 
3.50 
6 .4 5 
8 .46 
4.50 
2.40 1888 l OOK log-Ant i log Dual Pot 88 

1 f--
2
-
0

-
,7
---- ----l 

PICK UP FOR 
1893 47 ohm wi re wound pots 85 ACOUSTIC GU ITAR 
1894 100 ohm wire wound pots 8 5 £ 5.50 
1895 220 ohm wire wound pots 8 5 20 '18 
1896 470 ohm wire wound pots 8 5 TELEPHONE 

PICK UP COIL 
1899 4K7 ohm wire wound pots 85 £0 .66 1992 Push to Make Switch (metal body) 0 .32 

170 
QUICK TEST BLOC K 
' KEYNECTOR ' BATTERY HOLDERS 

200 Ban Holder 2· HP7 short 
201 Bait Holder 4· HP7 short 
202 Batt Holder 6· HP7 short 
203 Bat! Holder 4 · HP7 long 
204 PP3 Battery Clips 
205 PP9 Battery Clips 
206 8att Holder 4· HP 1 1 long 
207 8all Holder 4 · HP1 1 short 
208 Ball Holder 4 . H P2 long 

ETCHANT A ND PEN S 

1610 Oalo Etch Resist Pen 
16 11 Ferric Chloride f ib pack 
1612 Pente l Etch Resist Pen 

0 .18 
0 .19 
0 .20 
0 .19 
0 .07 
0 .12 
0 .2 5 
0 .2 5 
0 .30 

0 .90 
0 .95 
0.65 

2001 Insulated croc clips (Red) 0.06 
2002 Insulated croc clips (Black) 0 .06 

2005 30 Amp croc clips 1 OOmm per pai r 0 .74 
2006 Tes t Leads 0.55 
2007 Test Lead Kit 1.70 
2008 4mm Test Lead Set 1 .36 
2009 4mm Test Prods Set 0 .52 
2010 Pincer Action Prod Set 1.40 
2011 Cutters 5.50 
2012 Pliers 5.20 
2013 Croc clip test se t 1.00 
2014 Resistance sub box 4 .3 0 
20 15 IC Extraction Tool 0 .64 
20 16 Neon Mains Tester/Screwdriver 0 .52 

£6.50 

1617 
T03 TRANSISTOR 
SOCKET 

MAINS FUSES 
13A PLUG TYPE 

644 2A 643 lA } 
645 3A £0 .12 each 
646 SA 
647 13A 

5 
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CHOOSE FROM OVER 
20 TOP QUALITY 

MODULES 

• 
AL20A-JOA 
AUDIO 
AMPLIFIER 
MODULES 

ALBO 
AUDIO 
AMPLIFIER 
MODULE 
35 WattsRMS 

AL120 
AUDIO AMPLIFIER 
50WRMS 

With integral heat 
sink and short-
circuit protection 

COMPLETE 
AUDIO 
CHASSIS 

• 
COMPLETELY 
GUARANTEED 

• 

BI-PAK Audio Modules are famous for their variety, quality of 
design and ruggedness. For over 10 years BI-PAK have been suppliers 
to manufacturers of high quality audio equipment throughout the 
world - to date, well over 100,000 modules have been sold - this 
is why discerning amateur enthusiasts insist on using BI-PAK 
modules in their equipment. They know that every item is designed 
and tested to do the job for which it is intended before it leaves 
the factory. Whatever you are building, there is a kit or module 

in the BI-PAK range to suit your every need from 
5 watts to 125 watts, from amplifiers to equalisers. 
AN D if you cannot see what you require in this 

advertisement, just write or phone 
us - we are waiting to help you! 

AL60 
AUDIO 
AMPLIFIER 
MODULE 
25 WattsRMS 

PA12 
STEREO 
PRE-AMPlIFIER 

PA 1 00 & PA200 
STEREO 
PRE-AMPlIFIER 

Latest addition 
MM100 Suitable for disco mixer. 
MM100G Suitable for guitar pre-amp-mixer. 

AMPLIFIERS 

GE100 
10 CHANNEl 
MONOGRAPHIC 

AL 10.3 watt Audio Amplifier Module 22-32v 

, . 
. ., 
. :, 

I £3.08 

.57 
Audio Amplifier Module 

£4.16 .... 
... - ... 

: , 
AL 120 50 watt Audio Amplifier Module 50-70v 

supply £13.14 

STEREO PRE-AMPLlFIERS 

It , , . 
It . , :t 
It , 

: , , 

Practical Wireless, April 1981 

www.americanradiohistory.com



STA5. 5 w atts per channel Stereo Amplifier. 
Kit consisting of : 2 x AL20 amplifiers, 
1 " PA 12 pre-amplifier. 1 x PS 12 power 
supply. 1 , 2036 transformer and necessary 
wiring diagram. £19.52 

STA10. 10 watts per channel Stereo Amplifier. 
Kit consisting of: 2 xAL30 amplifiers, 1 x PA 12 
pre-amplifier. 1 , PS 12 power supply. 1 x 2036 
transformer and necessary wiring diagrams. 

£20.63 
STA 15. 15 wa tts per channel Stereo Amplifier. 

Ki t consisting of : 2 '( AL60 amplifiers. 
1 , PA 1 00 pre-amplifier. 1 x SPM80 power 
supply. 1 transformer. 2 x coupling 
capacitors fo r 8 ohms 470mfd 30v and 
necessary w iring diagram. £36.76 

PS12 
POWER 
SUPPLY MODULE 

SPM80 
STABILISED 
POWER SUPPLY 

SPM120 
STABILISED 
POWER 
SUPPLY 

Mk 11 
EOUAlISER 

MONO PRE-AMPLlFIERS 
M M 1 00. Supply vo ltage 40-65v inputs: Tape. 

Mag P.U. Microphone Max output 500mv. 
£12.43 

MM1 
2 Guitars. 

POWER SUPPLIES 

STA25. 25 watts per channel Stereo Amplifier. 
Kit consisting of: 2 x AL60 amplifiers. 
1 x PA 100 pre-amplifier. 1 x SPM 120/45 
power supply. 1 x 2040 transformer, coupling 
capacitors for 8 ohms 470 mfd 45v, 1 x reser-
voir capacitor 2200mfd 1 OOv and necessary 
wiring diagram. £40.50 

STA35. 35 watts per channel Stereo Amplifier. 
Kit consisting of: 2 x AL80 amplifiers, 
1 x PA200 pre-amplifier, 1 x 2035 transformer, 
2 x coupling capacitors 470mfd at 50v for 
8 ohms, 1 x reservoir capacitor 2200mfd 
1 OOv and necessary wiring diagram. £45.76 

MPA30 

STA50. 50 watts per channel Stereo Amplifier. 
Kit consisting of: 2 x AL 120 amplifiers. 
1 x PA200 pre-amplifier, 1 x 2041 transformer, 
2 x coupling capacitors 1000mfd 63v, 
1 x SPM 120/ 65, 1 x reservoir capacitor 
3300mfd 1 OOv and necessary wiring diagram. 

STA100. 100 w atts per channel Stereo 
Amplifier. Kit consisting of: 2 x AL250 
amplifiers. 1 x PA200 pre-amplifier. 

£59.89 

2 x SPM 120/ 65 power supplies, 2 x 2041 
transformers. 2 x coupling capacitors 1000mfd 
1 OOv and necessary wiring diagram. £84.68 

MAGNETIC CARTRIDGE 
PRE-AMPLIFIER 

BP124 
SIREN 
ALARM 
MODULE 

8450 
STEREO 
FM TUNER 
Fitted with 
phase lock-loop 

Transformers are not included with power suppl ies. 
SPM 120 Range also require reservoir and output capacitors. 

BP124. 5 watt 12vmax. -

i 
equaliser. complete with sliders and knobs. 

£23.00 

2041. 2 amp 0-55v-65v. Suit : 
SPM 120/ 65v. 

2039 . 1 amp 0-20v. Suit Stereo 30. 
2043. 150mA 15-0-15v. Suit: SG30. 

ACCESSORIES 
139. Teak Cabinet. Suit: Stereo 30, 

320 x 235 x 81mm. 
140. Teak Cabinet. Suit : STA 15, 

£7.00 

425 ·<290 x 95mm. £9.50 

PS 12. 24v Supply. Suit: 2 xAL 10, 2 x AL20. TRANSFORMERS 
FP100. Front Panel for PA 100 & PA200. £1.80 
BP100. Back Panel for PA 100 & PA200. £1.60 
GEl OOFP. Front Panel for one GE 100MK 11 . 2 , AL30 & PA 12/ S.450. £1 .65 2034. 1.7 amp 35v. Suit SPM80. £4.90 

--""S""P"'M""8""0,.... --- 2035. 2 amp 55v. £6 .65 
PA 1 00 to 15 w atts. £4.84 2036. 750mA 1 7v. Suit: PS 12. £2 .85 

040. 1.5 amp 0-45v-55v. Su it: S PM 1 20/ 45. 
SPM 120/ 55v. £6.45 £6.38 

£1.75 
2240. Kit of parts including Teak Cabinet. 

Chassis, Sockets and Knobs etc. (To house 
STA 15 Amplifier.1 £19.95 

£6.38 Fu/I data sheets are available FREE on request, please enclose a S.A.E. 

___ .38 VPS 30 Stabilised Power Supply Kit 
Variable from 2-30 volts and 0-2 Amps 

Kit includes: 

MISCElLANEOUS 
MPA30. Stereo Magnetic Cartridge 

Pre-Amplifier - input 3 .5mv Output 100mv. 

Practical Wireless, April 1981 

REGULA TED VARIABLE 
STABILISED 
POWER SUPPLY 

KIT £20 + V.A.T. 

1 - VPS30 Module. 
1 - 25 volt 2 Amp transformer. 
1 - 0-50v 2" Panel Meter. 
1 - 0-2 Amp 2" Panel Meter. 
1 - 470 ohm wirewound 

potentiometer. 
1 - 4K7 ohm wirewound 

potentiometer. 
Wiring Diagram Included. 

Access and Barclaycards accepted - just telephone our Orderline - Ware (STD 09201 31 H:.!. 
All prices. exclude V.A.T .. add 50p. postage per order. Terms: C.W.O .. cheques. Postal Orders 
payable to B i-Pak. 
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1625 
1626 
1628 
1629 
1634 
1637 
1640 
1643 
1652 
1654 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1672 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
168 1 
1682 
1684 
1685 
1686 
1687 
1688 
1689 
1692 
1693 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
17 12 
1713 
1714 
1715 
1716 
17 17 
1718 
1719 
1720 
1721 
1722 
17i:3 
1721-
li25 
1726 
1727 
1728 
1729 
1730 

2 195 
2 196 
2197 
2198 
2 199 
2200 

2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
22 13 
2214 
2215 
2216 
22 18 
2219 
2220 

r---

500 
501 
502 
503 
50 5 

8 

BI-PAK - SATISFACTION OR YOUR MON EY BACK! 
PLUGS AND SOCKETS 

2mm Plug RED £0. 16 
2mm Plug BLACK £0. 16 
2mm Socket RED £0.16 
2mm Socket BLACK £0.16 
4mm Plug BLACK £0. 16 
4mm Plug RED £0.16 
4mm Socket BLACU £0. 16 
4mm Socket RED £0. 16 
2 Pin DIN Chassis Socket £0.08 
5 Pin 180 0 01 N Chassis Socket £0. 1 2 
5 Pin 240 0 DIN Chassis Socket £0. 12 
2.5mm Chassis Socket £0. 10 
3.5mm Chassis Socket £0. 10 
Metal Std. Jack Chassis Socket (monol £0. 18 
Metal Std. Jack Chassis Socket (stereo) £0.24 
Single Phone socket £0.09 
Double Soc:':et £0.12 
Coax surface socket £0.22 
Coax Flush Socket £0.22 
Plastic Std. Jack Socket (mono) £0 .20 
Plastic Std. Jack Socket (stereo) for headphones £0.32 
Car Aerial Chassis Socket £0.18 
AC Chassis Socket £0.16 
4 Way Phono Chassis Socket £0 .22 
Plastic Std. Jack Chassis socket ste reo switched £0.32 
AC switched non rev. socket £0.32 
2 Pin DIN line socket £0. 10 
5 Pin 180" DIN line socket £0.17 
5 Pin 240 0 DIN line socket £0 .20 
2 .5mm Plastic l ine socket £0 .12 
3.5mm Plastic line socke t £0 .12 
Std. jack plastic line socket (mono) £0.17 
Std. jack meta l line socket (mono) CO.30 
Std. jack plastic line socket (stereo) £0. 22 
Std. jack metal l ine socket (stereo) £0.38 
Phono!in line meta l socket CO .16 
Coax line socket £0.34 
Coax back -back socket £0. 14 
AC linesocket (2 p in USA Type) CO. 18 
Phono in l ine plastic socket £0. 12 
Phono back-back socket £0.20 
2 Pin DIN plug £0 .10 
5 Pin 180" DIN plug £ 0 .14 
5 Pin 240 0 DIN plug £0.14 
2.5mm Plug (Metal) £0. 15 
3.5mm Plug (P last ic) £ 0 .12 
3.5mm Plug (Metal ) £0. 16 
Std. Plastic Jack Plug (Mono) £0 .16 
Std. Metal Jack Plug (Mono) £0.30 
Std. Metal Jack Plug (Stereo) £0 .35 
Plastic Phono Plug £ 0 .1 1 
Car Aerial Plug £0.24 
Coax TV Plug £0.22 
Right Angle Jack Plug (Mono) £0.20 
2 .5mm Plastic Plug £0 .12 
Std. Plast ic Jack Plug (Stereo) £0.22 
Metal Phono Plug £0. 14 
2.1 mm DC Plug £0. 12 
2.5mm DC Plug £0.1 2 
AC Plug (2 pin USA Type) £0. 16 
AM Aerial Plug £0 .1 7 
Cassette AC Inpul Plug £0. 15 
FM Aerial Plug £0. 13 
PL 259 Plug £0.4 0 
50239 Socket 4 hole fixing £0.38 
S0239 Socket single hole fixing £0.40 
PL258 Double Ended Female Coupler £0.40 
NC555 Reducer for PL259 (Small) £0. 16 
NC556 Reducer for PL259 (Large) £0.16 
M359 Right Angle Coupler PL259 S0239 £0.75 
M358 T Connector Female-Male-Female £0.85 
NC563 Inline Coupler PL259 x 2 £0 .60 
!iNC 1550 ohm standard plug £0 .64 
BNC 1502 Chassis mounting socket £0 .7 5 
BNC 1503 Chassis mounting socket single hole fixing £0.70 
BNC 1520 BNC male to 50239 female £0. 85 
BNC 1521 8NC female to PL259 male £0.85 
Junction Box one in two out £0 .80 
low loss splil1e r £ 1.00 

BREADBOARD 
EXP325 £ 1.84 
EXP350 £3.62 
EXP650 £4. 14 
EXP300 £6 .61 
EXP4B £2.65 
EXP600 £ 7 .25 

VEROBOARD 
2.5" x 5" 1 copper £0. 76 
3 .5" x 3.75 ". 1 copper £0.66 
2.5" x 1 r .1 copper £2.28 
3 .75" x 5 " .1 copper £0 .86 
3.75" x 3 .75". 1 copper £0 .76 
3.75",,17".1 copper £2.96 
4.75" x , 7.9 " . 1 copper £3.90 
2.5" xl " 5 in pack £0 .92 
3.75" j( 17" .1 Plain £ 1.92 
3.75" x 2. 5" . 1 Plain £0.48 
5.0" x 3 .75" . 1 Plain £0.72 
vera p ins Double sided .040mm 1" (in 1 OO's) £0 .52 
vera p ins Sing le sided .040mm .1" (in 1 OO's) £0.52 
DIP Breadboard £3.26 
Vera Cutter £1.06 
Insertion Tool. I £1.46 
12 vo l t mini drill £7 .00 

if' £0.07 
£0.06 

EARPIECES & BUZZERS 
Solid State Buzzer 4 -25v £0.75 
Crystal Earpiece £ 0 .42 
8 ohm Earp iece 2. 5mm Plug £0 .18 
B ohm Earpiece 3. 5mm Plug £ 0 .18 
200 ohm Earpiece 3.5mm Plug £ 0 .44 

C26 
C27 
C28 
C29 
C30 
C31 
r.32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C51 
C52 
C53 
C54 
C55 
C56 
C57 
C58 
C59 
C60 

No 
BP160 
BP202 
8P205 
BP207 
BP208 
BP211 
BP213 
BP214 
8P218 
BP219 
BP220 
BP221 
BP222 
BP223 
BP224 
8P225 
8P226 
8P227 
8P228 
8P6 
BP7 
BP 14 
BP23 
8P24 
8P27 
BP28 
8P29 
BP32 
8P33 
BP34 
BP35 
8P36 
8P37 
BP38 
8P39 
8P40 
8P4 1 
8P42 
BP43 
8P44 
BP45 
BP46 
BP47 
8P48 
BP49 
BP50 
BP51 
BP52 
BP53 
BP54 
BP55 
BP56 
BP57 
8P58 
8P59 
8P60 
BP61 
8P62 
BP63 
BP64 
BP65 
BP66 
BP67 
BP68 
BP69 
8P70 
BP71 
BP72 
BP73 
BP74 
BP75 
BP76 
BP77 
BP78 
BP79 
BP80 

COMPONENT 
PACKS 

300 Preformed resistors mixed j-lw 
502- 1 0 watt w ire wound resistors mixed 
300 Approx Resistors mixed values (count by weight) 
200 Api?rox Capacitors mixed values and types (count by weight) 
60 Prec ision Resistors 1-5% tol 
100 Approx 1/ 8 watt min Resistors mixed va lues 
6 Pieces Ferrite Rods 
60 Metres Sing le st rand wire assorted co lours 
15 Reed switches glass Iype 
5 Micro switches assorted types including min. 
6 Assorted Audio jack sockets and plugs 
100 Disc ceramic caps mixed values 
20 Assorted pots 
40 C2S0 type capacitors meta l foil 
60 Electrolytics assorted 
50 Assorted polyestor/polystyrene 
60 low voltage Electrolytics mixed values up to 10v. 
15 Assorted slider pOIS 
10 Dual gang pots log and lin assorted 
1 Pack assorted Handware nuts/bolts etc. 
10 Assorted switches slide/ rocker/ mains 
3 Relays 24v co il 
20 Assorted knobs push, screw and slider types 
20 Assorted Tag strips and panels 
4 Wave change switches rotary 
I Pack of assorted PVC sleeving and markers 
100 t watt resistors mixed values 
35 Presets assorted type and values 
40 Metres stranded wire assorted colours 
10 Assorted Din/sockets/Coaxispeakers/phono 
10 Assorted p lugs Din/coaxispeake rs/etc 
10 Metres assorted cable . Mains/speaker/coaximicrophone 
100 sq in copper c lad board single side paper 
75 sq in copper clad fibre91ass board 
15 Assorted IC sockets 8. 14. 16 pin 

BABANI BOOKS 
TITLE 

£1 .00 
£1.00 
£1.00 
£ 1 .00 
£ 1.00 
£ 1.00 
£1 .00 
£1 .00 
£1.00 
£1.00 
£1 .00 
£ 1.00 
£1.00 
£ 1.00 
£ 1.00 
£ 1.0 0 
£ 1.00 
£1.00 
£1 .00 
£1.00 
£ 1.00 
£1 .00 
£ 1.00 
£1.00 
£ 1.0 0 
£ 1.0 0 
£ 1.00 
£1.00 
£1.00 
£1:00 
£ 1.00 
£1.00 
£1.00 
£1.00 
£1.00 

Equivalents & Substitutes 
First Book of Hi-Fi Loudspeaker Enclosures 
Practical Electronics Science Projects 
Practical Stereo and Quadrophony Handbook 
First Book of Diode Characteristics Equiva lents and Substitutes 
Electronic Circuits for Model Railways 
Audio Enthusiasts Handbook 
Build Your Own Electronic Experiments Laboratory 
Sol id State Novelty Projects 
Build Your Own Solid State Hi-Fi and Audio Accessories 
28 Tested Transistor Projects 
Solid State Short Wave Receivers for Beg inners 
50 Projects Using IC CA3130 
50 CMOS IC Projects 
A Pract ica l Introduction to Digita l ICs 
How to Build Advanced Short Wave Receivers 
Beginners Guide to Bu ilding Electronic Projec ts 
Essent ial Theory for the Electron ics Hobbyist 
Eng ineers and Machin ists Reference Tables 
Radio and Electronic Colour Codes and Data Chart 
Second Book of Transistor Equiva lents and Substitutes 
First Book of Practica l Electronic Projects 
52 Projects Using IC741 
Giant Chart of Rad io Electronic and Log ic Symbols 
Resistor Selection Handbook (Internationa l Edition) 
Major Solid State Audio Hi-Fi Construction Projects 
How to Build Vour Own Metal and Treasure locators 
Electronic Calculator Users Handbook 
Practical Repair and Renovat ion of Colour TVs 
Handbook of IC Audio Preamplifi er & Power Ampl ifier Construction 
50 Circu its Using Germanium, Silicon and Zener Diodes 
50 Projects Using Relays. sews and TR IACs 
Fun and Games with Your Electronic Calcu lator 
50 (FEn Field Effect Transistor Projects 
DigitallC Equivalents and Pin Connections 
Linear IC Equivalents and Pin Connections 
50 Simple l.E.D. Circuits 
How 10 Make Walkie-Talkies 
IC555 Projects 
Projects in Opto-Electroni cs 
Rad io Circuits Using ICs 
Mobile Disco theque Handbook 
Electronic Pro jects for Beginners 
Popular Elect ronic Projects 
IC LM3900 Projects 

the Enthusiast 
Practical Electronic Ca lculat ions and Formulae 
Your Electronic Calculator and Your Money 
Radio Stations Guide 
Electronic Security Oevices 
How to Build Vour Own Solid State Oscil loscope 
50 CircuilS Using 7400 Series ICs 
Second Book of CMOS IC Projects 
Practical Construction of Pre-amps, Tone Controls. Filters & Attn. 
Beginners Guide to Digita l Techniques 
Elements of Electronics - Book 1 
Elements of Electronics - Book 2 
Elements of Electronics - Book 3 
Single IC Projects 
Beginners Guide to M icroprocessors and Comput ing 
Counter. Driver and Numera l Display Projects 
Choosing and Using your Hi -Fi 
Electronic Games 
Transistor Radio Fau lt -Finding Chan 
Electron ic Household Projects 
A Microprocessor Primer 
Remote Contro l Projects 
Electronic Music Projects 
Electronic Test Equipment Const ruction 
Power Supply Projects 
Elements of Electronics - Book 4 
Practical Computer Experiments 
Radio Control fot Beginners 
Popular Electronic Circu its - Book 1 

BUDGET STEREO 
HEADPHONES 

BLACK W ITH PADDED EARC UPS 
IM PE DANCE 8 ohms 
FR EQUENCY RE SPONS E 
30- 18,000 HZ 
W E1 GHT 300gms 

£ 4_20 

GOOD QUALITY STEREO 
HEADPHONES 

DOUBLE PADDED HEAD BAN D 
CIRC ULAR VENTED PADDED 
EARPIECES 
BLACK AN D ALUM INIU M FI NISH 
IMPEDANCE 8 ohms 
FREQUENCY RESPONSE 
20-19,000 HZ 
W EI GHT 350gms 

£8.25 

SUPERIOR QUALITY 
STEREO HEADPHONES 

W 1DE BLACK PADDED HEAD 
BAND AND MATT 
ALUM INIUM EARCUPS 
lMPEDANC E 8 ohms 
FR EQUENCY RESPONSE 
15-25,000 HZ 
W EIGHT 290gms 

£15.85 

LAST 
MINUTE 

PRI C E ITEMS 
1.2 5 
1.45 We o ffer the following 0 .95 
0.75 Fsirchild Power Transistors 
0.75 a t much re duced prices 
1 .25 
1.00 TYPE Pol £ P 
0.85 2N3054 NPN 0 .32 
0.85 2N3713 NPN 0 .35 
0.85 2N3714 NPN 0.36 
0.85 2N3716 NPN 0.36 
1.25 2N3767 NPN 0.34 
1.25 2N3789 PNP 0.45 
1.25 2N4901 PNP 0 .40 
1.25 2N4903 PNP 0 .42 
1.25 2N4910 NPN 0 .25 
1 .20 2N49 11 NPN 0 .27 
1 .25 2N4912 NPN 0.30 
1.25 2N49 13 NPN 0.30 
0. 70 2N4914 NPN 0 .32 
0 .35 2N4915 NPN 0.34 
1.10 2N5630 NPN 0 .50 
0 .75 2N5631 NPN 0.60 
0 .95 2N5838 NPN 0 .60 
0.60 2N5886 NPN 0 .60 
0.60 2N6031 PNP 0 .70 
0 .85 2N6123 NPN 0.25 
1.35 2N6129 NPN 0 .25 
1.25 2N6130 NPN 0 .30 
1.25 2N6 131 NPN 0 .32 
1.25 2N6133 PNP 0 .32 
0 .75 2N6134 PNP 0.35 
1.2 5 2N6487 NPN 0 .35 
0. 7 5 2N6490 PNP 0.40 
1 .50 80220 NPN 0.25 2. 50 
2.75 80223 PNP 0.30 
0.95 80225 PNP 0.30 
1.50 FT49 NPN 0 .25 
1 .75 FT317a NPN 0.28 
1.25 FT4 I 7a PNP 0.32 
1.35 FT4 17b PNP 0.34 
1.3 5 
1.35 

FT423 NPN 0.40 
1.45 MJ802 NPN 0 .45 
1.35 TIP6 1A NPN 0 .25 1.25 TIP6 1 B NPN 0 .26 1.95 TIP62A PNP 0 .28 2.25 
1.35 T1P628 PNP 0 .28 
1.75 TIP' 10 NPN 0 .30 
1.4 5 TI P11' NPN 0.32 
1.50 TIP1 12 NPN 0 .35 
1.35 
1.50 
1.45 
0 .9 5 
2.2 5 
2.25 BR1DGE RECT1FIERS 
2.25 
1 .50 10Amp RMS 1.75 BR10/ 5Ov 1.40 1 .75 BR10/ 100v 1.50 
1.65 8R l 0/200v 1.60 1.75 8Rl0/400v 1.90 0.50 
1 .75 
1.75 
1.95 1.85 
1.75 8R25/ 100v 1 .95 
1.75 BR25/200v 2.05 
1.75 BR25/400v 2.90 
2.95 BV164 51 
1.7 5 
1.75 
1.95 

Access and Barclaycards accepted - just telephone our 
Orderlin e - Ware (STD 0920) 3182. All prices exclude 
V.A.T., add SOp postage per order. Terms: C.W.O., 
cheques, Postal Orders payable to Bi-Pak. 
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THE BI-PAK OPTO SHOW 
LED's 

1501 TI L209Aed LEO.125" £0.10 
1502 TI L2" GreenLED . 125" £0.16 
1503 TIL213 Yellow LED. 125" £0.16 
1504 FLV117 Red LED.2" £0.10 
1505 FLV310GreenlED.2" £0.16 
, 506 FlV410 Yellow LED .2" £0.16 
, 507 2nd Grade LED pack 10 assoned £0.80 
1522 MI L32 Clear illuminating Red LED. 125" £0.12 
1523 FLV 1 11 Clear i lluminating Red LED .2" £0.12 
1524 CQX21 Red Flashing LED £0.65 
1525 COX95 two colour LED £0.75 

OPTO-ISOLATORS 
1515 0plo-isolator IL74 Single £0.55 
1516 OpID-isolator IlD74 Dual £1 .16 
1517 Oplo-isola tor IlQ74 Quad £2.10 

7 SEGMENT LED DISPLAYS 
1508 BO L307 7 segmen t LED display .3" £0.80 
1509 BDl527 dual 7 segment LEO display .5" £1.80 
15 10 BDL707 7 segment LE D display .3" £0.98 
15 11 BLD747 7 segment LED display .6" £1 .75 
1512 BDl727 dual 7 segmen t LED display .5" £1 .90 

MISCELLANEOUS 
1514 ORP12 Light Dependent Resistor £0.60 
1518 Pho to transistor P20 N PN £0.60 
1519 Pho to Darlington MEL1 1 NPN £0.26 
1520 Photo transisto r OCP71 PNP £0.40 
1526 FPE 1 00 Infra Red Emitter £0.38 
1527 CQY89 Infra Red LED £0.38 

Beginners Pak: No. 1 
100 Transistors 
A pack of well known transistors. As used in many popular 
projects. A must for beginners (and very use ful to experienced 
constructors too) 

10 BC107/B 
10 BC237 

5 BC 177/8 
5 BC25 1 

10 
5 BC 160 
5 2N3055 
2 B03 1 2/M J2955 
5 TIP29-31 
2 TlP30-32 

10 OC71-76 
5 AC12B-188 
5 AC 176 
5 OC44-45 
5 TIS43-UT46 
5 2N3S19 
2 MELl 1 
2 B0 131 
2 BD 1 32 

l OO TOTAL 

T0 18 Metal 
T092 Plastic 
TO' 8 Metal 
T092 Plast ic 
T039 Metal 
T039 Metal 
T03 Metal 
T03 Metal 
T0220 Plastic 
T0220 Plastic 
Germanium 
Germanium Metal 
Germanium Metal 
Germanium 
Unijunction Plast ic 
F.E.T. 
Photo Transistor Plast ic 
T0126 Plastic 
T0126 Plastic 

NPN 
NP N 
PN P 
PNP 
NPN 
PNP 
NPN 
PNP 
NPN 
PNP 
PNP 
PNP 
NPN 
PNP 

NPN 
PNP 

All devices - brand new and full spec as per device cod ing. 
Da ta and lead ou t detai ls inc luded in pak. 
Normal Reta il Value £23.00 
Our Spec ial Offer Price £15 .00 

Beginners Pak: No. 2 
100 Rectifiers, SCR's, Triacs, 
Diodes. 

20 IN4001-IN4007 1 Amp Silicon Rectifier 
20 IN540 1-IN5407 3Amp Silicon Rectifier 
20 IN4 148 Fast switch diodes Si licon 
10 OA200 SAX 13-6 General Purpose Diode Silicon 

5 Cl 060 Thyristor 400v T0202 Case 
2 10Amp Triacs 400v T0220 Case Isolated Tab 
2 4Amp Triacs 400v T0220 Case Non-iso lated Tab 

10 Assorted 3Amp Thyristors 50-600volts T064-T066 Case 
5 Assorted 1 Amp Thyristors 50-600volts T039 Case 
6 OA8 1-91 General Purpose Germanium Diodes 

100 TOTAL 
All devices brand new and fu l spec Data and lead ou t detaifs 
inc luded. 
Normal Retai l Va lue £1 7 .00 
Our Special Offer Price £11 .00 

UNTESTED 
SEMICONDUCTOR PAKS 

U 1 150 germ Gold Bonded Diodes OA47 £1.00 
U2 150 germ point contact diodes DA8 1 £1 .00 
U3 150 Si licon G.P. 200mA Diodes OA200 £1.00 
U4 150 Si licon Fast Switch Diodes I N4 148 £1 .00 
U5 25 Stud type Silicon Rectif iers up to lOA £1 .00 
U6 10 SCA·s 5Am- T066 £1 .00 
U7 40Sil TransNPNT0 18 Case BC107/8/9 £ 1 .00 
US 40Si l Trans PNPT018Case BC 177/8/9 £1.00 
U9 40 Sil Trans NPN TOl 8 Case 2N706[ £1.00 
Ul0 40SiI T"nsNPNT05/ 392N697/2 N 17 11 £1.00 
U 11 40Si1TransPNPT05/392N2905/1132 £1.00 
U 12 30 Si l Trans NPN T039 BFY5 1-BC 141 £1 .00 
U 13 30 Sil Trans PNP T039 BC 160- 16 1 etc £1 .00 
U 14 10 Sil Trans NPN T03 2N3055 £1.00 
U 15 10 Sil Trans NPN T0220 TIP29-31 -33 £1.00 
U 16 10 Si1 Trans PNP T02 20 TIP30-32-34 £1.00 
U 17 30 Sil Trans NPN T039 High Vl ts. BF2S8/ 1 15 £1 .00 
UT8 40 SitTrans T092 BC237/8 £1.00 
U 19 40 Sil Trans T092 BC251 £1.00 
U20 40 Sil Trans NPN T092 BC183 -4 £1 .00 
U21 40 5i l Trans PNP T092 BC257 BC212L £1 .00 
Code No's mentioned above are given as a guide to the type of 
device in the pak. The devices themselves are norma ll y 
unmarked 

ELECTROLYTIC 
PAKS 

A range of paks each con taining 25 firs t quali ty. mixed va lue 
miniature electrolyt ics. 
Eel Values from ,46mFD- l 0mFD 
£C2 Valuestrom 10mFO- l 00mFO 
EC3 Values from 1 OOm FD- l OOOm FD 
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£1 .00 
£1.00 
£1 .00 

NEW SHAPE LEDs 

1561 3mm Cylindrical LED Red 
1562 3mm Square LED Red 
, 563 3mm Triangular LEO Red 
1564 5mm RectiJngu lar LED Red 
1565 5mm Cylindrical LE D Red 
1566 5mm Square LEO Red 
1567 5mm Triangular LED Red 
1568 3mrn Cylindrical LEO Green 
1569 3mm Square LED Green 
1570 3mm Triangular LED Green 
1571 Smm Rectangular LED Green 
1572 5mm Cylindrica l LED Green 
1573 5mm Square LED Green 
1574 5mm Triangula r LED Green 
1575 3mm Cylindrical LED Yellow 
1576 3mm Square LED Yellow 
1577 3mrn Triangular LED Yellow 
1578 5mm Rectangular LED Yellow 
1579 5mm Cylindrical LED Yellow 
, 580 5mm Square LED Yellow 
158 1 5mm Triangula r LED Yellow 

CERAMIC PAKS 

£0.26 
£0.26 
£0.26 
£0.26 
£0.26 
£ 0.26 
£0.26 
£0.28 
£0.2B 
£0 .28 
£0.28 
£0.28 
£0.28 
£0.28 
£0.28 
£0 .28 
£0.28 
£0.28 
£0.28 
£0.28 
£0.28 

Conta ining a range of first quality miniature 
ceramic capacito rs. 
M C 1 40 m iniatu re ce ramic capac itors : 

5 of each va lue: 
22pf. 27pf. 33pf. 39 pf. 4 7pf. 56pf, 68pf, 
82pf. £1.00 

MC2 40 miniature ceramic ca paci to rs: 
5 of each va lue: 
100pf. 120pt . 150pt . 180pf. 220pf. 
270pf. 330pt. 390pf. £1 _00 

MC3 40 min iature ceramic capac ito rs: 
5 of each va lue: 
470pf , 560pf. 680pt . 820pt. 1000 pt . 
1500pf, 2200pl. 3300pl. £1.00 

MC4 35 mi niatu re ceram ic capacitors: 
5 of each va lu e: 
4700pf, 6800pt . . 0 1 ut, .01 5ul .. 0 22 ut, 
.033ul . . 0 4 7ut. £1.00 

S PEAKERS 
AND CROSSOVERS 

1901 £3.20 
1902 £2.60 
1903 Flared Horn Tweeter 8 ohms 30w £3.80 
1904 2 way crossover 1 5w 8 ohms £1.24 
1905 2 Wily crossover 40w 8 ohms £2.70 
1906 3 way crossover 60w 8 ohms £3.50 
1907 Piezo Tweeter £5.20 
1914 70mm 80 ohm speaker £1.20 
1915 70mm 8 ohm speaker £0.9 5 
1916 56mm B ohm speaker £0.65 
1917 2 J " 8 ohm speaker £0.75 
1918 §i :: lOw 

£0.82 
19 19 £3 .90 
1920 5-t" whoofer B ohms lOw £3.90 
1921 Dual cone w ide range 8 ohms £5 .80 
1922 8' Dual cone long throw 8 ohms 15w £4.84 
1923 8" whoofer dual 4 8 ohms rubbe r edge 20w £7 .80 

OIL SOCKETS 
1601 8 Pin £0.09 

1602 14 Pin £0.11 1606 22 Pin £0.24 
1603 16 Pin £0.12 1607 24 Pin £0.28 
1604 18 Pin £0.1S 1608 28 Pin £0.32 
1605 20 Pin £0 .20 1609 40 Pin £0.36 

LATE ADDITIONS - High Current 
Transistors 

BFT32 
BFT33 
BFT34 
BFT37 

vc EO 
60 
80 
lOO 
lOO 

VCBO 
80 
lOO 
120 
120 

I.e. Max 
3A 
3A 
3A 
3A 

£0.60 
£0.62 
£0.65 
£0.95 

LED CLIPS AND HOUSINGS 
A c 0 

f 11 · (et .. ' , 
C.;. 

G H 

t I{ -", .. " .j' ,,-:r // ._ 
\,. -.... - ,,, 

1548 LED Plastic cl ips. 12 5" 
1549 LED Plast ic clips .2" 
1550 LED Housing (n ickel plated) 125" 
1551 LED Housing (n ickel plated) 125" 
1552 LED Housing (matt black) .125" 
, 553 LED Housing (matt black) . 125" 
1554 LED Housing (n icke l plated) .2" 
1555 LED Housing (nicke l pla ted) .2" 
1556 LED Housing (matt black) .2" 
1557 LED HOllsing (matt black) .2" 

BULBS AND NEONS 
1534 LES Bulb 6v 0 .36w 
1535 LES Bulb 6.5v 1 w 
1536 LES Bulb 14v 0.75w 
1538 MES Bu!b Round 6v .04A 
1539 MES Bulb Round 6.5v . 15A 
1540 MES Bulb Round 6.5v .3A 
154 1 MESBulbRound 12 .0v. 1A 
1542 MES Bulb Round 12.0v 2.2w 
1543 Neon Red Round 240v 
, 544 Neon Red Rectangu lar 240v 
1545 Neon Orange Rec tangu lar 240v 
1546 Neon Green Rec tangular 240v 
1547 MES Batten Holder 

CARBON FILM 
RESISTOR PAKS 

£0.1 5 
£0.18 
£0.26 
£0.22 
£0.37 
£0.31 
£ 0.34 
£0.28 
£0.44 
£0.36 

£0.24 
£0.24 
£0.24 
£0.24 
£0.20 
£0.20 
£0.20 
£0.20 
£0.34 
£0.34 
£0.34 
£0.34 
£0.18 

These paks contain a range of Carbon Film Resistors. assorted 
ohms £1.00 

R2 80 Mixed - w 1 K ohms-8.2K ohms £1.00 

ohms 
£1.00 
£1.00 t: 1 OOhh:sS 
£1.00 
£1.00 

R7 60 M!xed tw 10K ohms-82K ohms £1.00 
R8 60 Mixed "'jw lOOK ohms· 1 M £ 1.00 

TANTALUM BEAD CAPACITORS 
40 1 0 .1 uf 16v £0 .11 414 47.0uF 16v 
402 0 .22u f 16v £0 .11 4 15 100uF 10v 
403 0.33ul 16v £0.1 1. 416 1 uF 35v 
404 0.4 7uF 16v £0.11 4 17 22uF 35v 
405 0.68uF 16v £0.11 4 1 B 33uF 35v 
406 1.0uF 16v £0.11 4 19 47uF 35v 
407 2 .2uF 16v £0.1 2 420 68uF 35v 
408 3 .3 uF 16v £0.13 421 1.0uF 35v 
409 4.7uF 16v £0.14 422 2.2uF 35v 
4 10 6.8uF 16v £0.15 423 3 .3uF 35v 
411 10.OuF 16v £0. 16 424 4 .7uF 35v 
412 22 .0uF 16v £0 .28 425 6 .8u F 35v 
413 33.0uF 16v £0 .50 426 10.0uF 35v 

FAIRCHILD/ 

TYP E Pol 
2N6052 PNP 
2N6282 NPN 
MJ3000 NPN 
SE9300 NPN 
SE9031 NPN 
SE9304 NPN 
SE9305 NPN 
SE9401 
TIP115 
TIP'17 
T1P120 
T1P12 1 
TIP122 
TIP126 
TIP127 

137 
138 

PNP 
PNP 
PNP 
NPN 
NPN 
NPN 
PNP 
PNP 

DARLlNGTONS 
VC EO VCBO I.C HFE CASE 

100v 100v 12A 750- 1SK T03 
60v 60v 20A 750- 1 8K T03 
60v 60v lOA lKMN T03 
60v 60v l OA 1000 T0220 
80v 80v l OA 1000 T0220 
80v 80v lOA 1000 T03 
100v 100v lOA 1000 T03 
- 80v BOv lOA 1000 T0220 

60v 60v 2A lA T0220 
100v 100v 2A 1 K T0220 

60v 60v 5A lK T0220 
80v 80v 5A lK T0220 
100v 100v 5A lK T0220 

80v SOv 5A 1 K T0220 
100v 100v 5A 1 K T0220 

CABINETS 

£0.55 
£0.62 
£0.12 
£0 .12 
£0.1 2 
£0.1 2 
£0.12 
£0 .12 
£0.13 
£0.15 
£0.1 S 
£0 .30 
£0 .3 8 

£ P 
1.50 
1.25 
1.00 
0.90 
0 .95 
0.95 
1.00 
1.10 
0.40 
0 .50 
0 .60 
0 .65 
0 .68 
0 .70 
0 .72 

£3.7 5 
£ 2 .70 

139 Teak 30 Case £7 .00 
RPYY76A Infra Reel Detector £0.65 140 Teak 60 Case £9 .50 

Access and Ba rclaycards accepted - just telephone our Orde rlin e - Ware (STD 0920) 3 182. 
All pri ces excl ude V.A.T .. add 50p postage per order. Te rms: C.W.O .. cheques. Posta l Orders 
payab le to Bi-Pak at addresses be low. 

SEMICONDUCTORS 
Dept. PW4, P.O. BOX 6, WARE, HERTS. 
Tel: Ware (STD 0920) 3442. Telex: 817861. 
Giro No. 3887006. 
Visit our shop at: 3, Baldock St, Ware, Herts. 
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Choose any of 10 selected kits from 
the Heathkit catalogue as your first order, 
and we'll give you a superb soldering iron 
worth over £;10. Plus a 10% discount' 

These kits have been specially 
designed with first-time kit bui lders 
in mind. So even if you've never bui lt 
an electronic kit before you won't 
find it difficu lt. In fact. the simple to 
follow step-by-step instructions 
make it easy to build any Heathk it ki t. 

And with your special offer 
discount you can afford to see just 
how easy it is. 

Full detai ls of this FREE offer are 
ava ilable in the Heathkit 48 page 
catalogue. So send the coupon for your 
copy now. 

To: Heath Electronics (UK) Limited. Dept. Bristol Road. 
Gloucester. GL2 6EE. 

Please send me a copy of the Heathkit cata logue. I enclose 2Sp in 
stamps. 
Name __________________________________________________ __ 

__________________________________________ ___ 

% 
NB: If you are already on the Heathkit mailing lis t you will 
automatically receive a copy of the latest Heathkit catalogue ... 
without having to use this coupon. 

10 

RST VALVENlAILORDER co. 
Climax House 

159 Fallsbrook Road, London SW16 6ED 
SPECIAL EXPRESS MAIL ORDER SERVICE 

£p EM87 1·50 PY81 0·84 6AN5 4 ·74 607 2·20 
AZ31 1 ·10 EN9 1 3 ·50 PY82 0·80 6AN8A 3 ·45 65A7 1 ·45 
CL33 2 ·00 EY5 1 1·75 PY83 0·70 6A05 0 ·96 65C7 ' ·50 
OY86/7 0·84 EY86 0 ·84 PY88 0 ·88 6AR5 1 ·98 65J7 1 ·60 
DY8D2 0 ·84 EY88 ' ·75 PY500A 1·80 6A56 4·98 65 K7 1 ·30 
E88CC 3 ·36 EY500A 1·94 PY800 0·84 6A57GA 6 ·75 6S L7GT 2 ·68 
E1 80F 8·40 El80 0 ·84 PY801 0·84 6AT6 0 ·85 oSN7GT 1·60 
E810F 14·47 El81 0 ·84 0 0V02·6 12.56 6AU5GT 4 ·32 65S7 1·80 
EA8C80 1·20 GY 50 1 2 ·75 00V03· 10 6AU6 1·08 6SG7M 2 ·50 
EB91 0 ·82 Gl3 2 1·25 5·80 6AW8A 3·39 6U8 0 ·80 
EBF80 0·50 Gl33 4·00 0 0 V03· 20A 6B 7 1 ·50 6V6GT 1 ·60 
EBFB9 0 ·85 Gl34 2·50 17·50 6B8 1 ·75 6X4 1 .20 
EC91 7 ·56 Gl37 4 ·00 0 0V06·40A 6BA6 1 ·00 6X5GT 0 ·85 
ECC33 3·50 KT6 1 3 ·50 36·34 6BA7 5·12 7C5 2 ·95 
ECC3 5 3·50 KT66 10·00 OV03· 12 4·46 6B E6 1 ·08 7C6 2 ·25 
ECC8 1 0 ·88 KT7 7 8 ·00 R18 4·25 6B H6 1 ·52 7S7 2·25 
ECC82 0 ·72 KT88 12·00 R19 1 ·20 6BJ6 1 ·08 12AT6 1·20 
ECC83 0 ·88 N78 9 ·00 SP4 1 6 ·00 6B N6 1·65 12AT7 0 ·88 
ECC85 ' ·20 OA2 1·92 SP6 1 2·00 6B07A 3 ·72 12AU7 0·72 
ECCB8 1 ·90 OB2 2·55 U 19 13·75 6BR 7 4 ·00 12AX7 0 ·88 
ECC9 1 8·93 OC3 1·92 U2 5 '·16 6BR8 1·75 12 BA6 2· 19 
ECF80 1 ·08 0 0 3 1·92 U26 ' ·44 68 S7 4·00 12BE6 2·43 
ECH3 5 2·00 PC86 '·40 U3 7 9·00 6BW6 4·00 12BY7 2·70 
ECH42 1 ·15 PC88 1 ·40 UABC80 1 ·25 6BW7 1 ·52 12BY7A 2·70 
ECH81 1·20 PC92 1·28 UBF89 ' · 20 6Bl 6 2·37 12HG7 4 · 17 
ECL80 1·00 PC97 1·20 UCH42 1 ·20 6C4 0·88 30FL1 / 2 ' ·12 
ECL82 1 ·00 PC900 1·20 UCH8 1 2 ·32 6C6 , ·75 30P4 '· 20 
ECL83 1·50 PCF80 1,00 UCL82 1 ·04 6CB6A 2 ·49 30P 19 1·20 
ECL86 1 ·20 PCF82 1 ·00 UCL83 1·44 6C06GA 5·07 30P L13 '·80 
EF3 7A 3 ·50 PCF86 1·60 UF89 1·44 6CH6 8 ·50 30 PL14 1·68 
EF39 2·75 PCF801 1·60 UL4 1 2·50 6CL6 3·72 75C l 2·35 
EF41 2 ·00 PCF802 1·90 UL84 1·20 6CW4 7·68 8 5A2 2·39 
EF42 2 ·00 PCF80 5 1·60 UY4 1 1·25 61)6 1 ·75 90Cl 2·44 
EF50 1 ·50 PCF808 1·60 UY85 1 ·04 6005 5·94 15082 3 ·02 
EF54 5·00 PCH200 1·60 VR 1 05/30 1·92 6EA8 2·94 150C2 1·92 
EF55 2·50 PCL82 1·00 VR 1 50/30 1·92 6E H5 1·85 150C4 2.39 
EF80 0·80 PCL83 2·00 l7 59 16·80 6F6 1 ·75 5728 27 ·50 
EF86 1·52 PCL84 1·00 l803 U 7 ·90 6Gk6 2·67 805 20 .00 
EF91 1 ·80 PCL85 1·08 2 0 2 1 3·50 6H6 1·50 807 3 ·75 
EF92 5·81 PCL86 1 ·08 3828 16·80 6 HS6 3·77 Bl1 A 15·93 
EF1 83 0·80 PCL805 1 ·08 4CX2 508 6J5 2 ·50 812A '5·88 
EF 184 0 ·84 P0 500 3 ·60 27·50 6J6 3 ·50 81 3 74·67 
EH90 ' ·40 PFL200 1 ·80 5R4GY 2·00 6J7 2·50 866A 8·85 
El32 1·50 PL36 1·20 5U4 G 1·52 6JB6A 4·56 872A 18.67 
EL3 3 3·50 PL8 1 1 ·20 5V4G 1·52 6JS6C 5·58 931 A 14·76 
EL34 2·20 PL82 1 ·20 5Y3GT 0·85 6K4N 1·25 20 50 6 ·96 
EL36 1 ·60 PL83 2·22 513 1·50 6K6GT 1·30 5763 3·75 
EL81 2·50 PL84 1 ·08 5l4GT 1·50 6K7 1 ·50 5814A 3 ·72 
ELB4 1·00 PL 504 1·40 6/30L2 1 ·56 6K8 ' ·75 5842 '2·09 
EL86 2·50 PL50B 1 ·80 6AB 7 1·50 6K06 6·36 6080 6·85 
EL91 7 ·14 PL509 3·20 6AH6 4·71 6L6G 2· 50 6146A 8·96 
EL9 5 1·32 PL51 9 3·20 6AK 5 3·60 6L 6GC 2·50 6146B 7·06 
EL360 8·50 PL802 2.96 6AL5 0·82 6L7 2·00 68838 11 ·19 
EM81 '·00 PY33 1 · 10 6AM6 1 ·80 6L06 6·72 6973 3·87 

7360 9 ·96 
Open da ily 10 ca llers : Mon· Fri 9 a.m.-5 p.m. 7586 10·14 

Valves. Tubes and Transistors Closed Sa turday 7587 17·49 
Terms C.W.O. only Tel. 0 1·6 77 2424 ·7 Prices correCt 

Prices excluding Quota tions for any types not listed S.A.E. Telex when going 
VAT add 15% Post and pack ing 35p per order 946708 to press 

March 79 
Ap.i179 
May79 
Mily 79 
M (!y 79 
May 79 
June 79 
June 79 
July 79 
July 79 
July 79 
J uly 79 
August 79 
August 79 
AUHuS! 79 
Septcmbef 79 
OClOhcr 79 
Octohp,179 
JanUilry 80 
Jallu,!r)' Ba 
Janua,,· 80 
January 80 
January BD 
Janu,lf'i BD 
Molchao 
Aptll BD 
At)rl l 80 
AplllSO 
Aptl! 80 
ApnlBO 
Ap,,180 
April 80 
May 80 
May 80 
Jun!! 80 
June 80 
June 80 
JuneBO 
JUlle80 
Junt: BD 
August 80 
Seplemllcr 80 
Scplembe.80 
St!p1embCI80 
Septembe r 80 
OClOtJer 80 
OctobcI 80 
November BD 
November 80 
Novemher 80 
Novemher 80 
Dccemuer 80 
December 80 
December 80 
December 80 
December 80 
January 81 
January 81 
Janua'v81 
Januarv 81 
February 81 
February 81 
Feb/uarv 81 
FellfUi!ly 81 

PCS 's FOR PRACTICAL WIRELESS PROJECTS 
W ide Band Noise Souce 
FM Mul l iles!er 
Car Tes! Probe 
Follow up 10 Gill ingham 
PW IOlP 
Inl ine Crystal Ca1001810r 
.Jumbo Clock PCS - Specia l Offer -
logical Nought s and Crosses 
Ai F Vollrneter 
AAM/FM FreQuency Readou l 
V Moss Top Band Trans 
Sound Operated Swilch 
Telephone Bell Repeater 
Auwmatic Intercom 
Auwmatic Intercom Part 2 
Noise Blanker 
Burgla r Alilrrn 
Burgla r A lar m 
Radio COOlrol Receiver 
A . F. Speech Processor 
Parkhur stAla rm 
Wide Band RF Pre Amp 
Radio Conlfol Encoder 
Radio Control T.X 
Duel Trace Unil-Special Ol fer -
Speed Controller 
Stereo AulO Fader Mike Pre Amp 
Stereo Aula Main BOilrd 
Signal Genera tor 
N imbus Relay 
NImbu s Modulator 
Nimbus Tranceil/er 
Hundred Second Pholo Timer 
N .B.F.M . Demodulator 
Aud io limi l cr M ain Board 
Audiolimiler 
Audio limiler RF Inpu I Board 
VHF/UHF Repeater nmer Board 
N imbus Base Sla tion Adp!. 
Acoustic Flash Trigger 
Modet Rall ..... ay Con troller 
Tranceiver Power Un;! 
Nimbus Toneburst/Timer Mod. 
Beginners 2 Me ter Converlor 
Tamal Boa rds. Fu ll sel - Special OHcr-
Direc t Corwcrsion Receiver 
Nimbus-7 
lInear Scale Res. Metcr 
FIeld Test Sel 
Field Tes t Set 
Sherborn Syn 
P.W . Helford 
P W Helford V. F.O 
P.W Hellord Bufle, Amp 
BirdScarel 
BirdScarer 
PW. T\·"Ynham Mul rirneter 
P.W . Hellord PreseleclOr 
P.W . Hellord T.X . Pre Amp 
P.W . Hellord T.X. Firs t Prt: Amp 
Accen ted 
P.W . Morse Tulor 
P.W . MOlse Tutor Power SUlJply 
Tape Slide Controller 

Prices include VAT Post free 

WR036 
WR04Q 
WR042 
WR044 
WR043 
WR04 1 

W R046/7/ 8/9 
WROS5 
WR052 
WA056 
WK00516 
WIlQ53 
WR045 
WR058 
WAOS7 
WA059 
WR060 
W R064 
W R068 
WA063 
WR067 
WR061 
WR062 
W R069 
WR065 
WR071 
WRon 
WR070 
W075 
WR074 
WR073 
W A078 
WA D509 
WK076 
WK077 
WA079 
WAOBD 
WA083 
WK084 
WR08S 
WR095 
WR096 
W"D634 

WR08 2 
WR097 
WAD641 
WK1DO 
WK101 

C4ClF 
WAtO .. 
WA10J 
WA010l 
WR0102 
WRllt 
WROS4 
WAtOS 
WRID1 
WK 102 
WROSI 
WRlt4 
Set 01 three 

Full renge of R. S. Components aveileble please phone for quote 

Set al TwO 

252A STOCKPORT ROAD. CHEADLE HEATH. CHESHIRE SK3 OLX. 
Tal: 061-428 4497 ex. 5 

£1 .10 
£3 .35 
[1 .20 
[1.75 
£1.72 
£1.98 
£7 .00 

£12 .00 
£1 .35 
£3 .96 
£4.28 
£4 .00 
£1 .35 
£6 .50 
£0.90 
£1 .55 
£1 .53 
£2 .25 
£3.25 
£2.68 
£2.81 
£1 .05 
£2.68 
£2 .56 
£4.00 
£1.70 
£1 .35 
[3 .46 
£3 .00 
£0.95 
£1.10 
£5.50 
£2 .78 
£2 .20 
£2 .30 
£1 .45 
£1 .60 
£2 .25 
£2 .90 
£1 .65 
£2 .47 
£1.00 
£2 .15 
£ 1.38 
£7 .00 
£1 .70 
£1 .10 
[1 .25 
£1 .25 
£1 .25 
£9.30 
£2 .59 
CO.85 
Cl .25 
£1 .29 
£1 .40 
£4.47 
£1 .20 
Cl .20 
£1 .20 
Cl .86 
C3 .70 
£1 .20 
£7 .50 
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A super slim and elegantly styled high precision quartz watch with very 
clear digital presentation. Continuous display of hours. minutes and 
seconds plus date and mode indication:;. 'Running horse' style 
chronograph accurate to 1 10 second. 12 hour alarm plays 30 seconds of 
'The Yellow Rose of Texas'. Pushbutton illuminat ion. Stainless steel 
case (only 5mm thick) with black panel. Infmitely adjustable stainless 
steel strap. 

SPECIAL OFFER PRICE 

Oniy£12.95 
plus £1.25 p&p 
Trade £8. Add 15% VAT + £ 1.50 p&p per 
order (minimum order 5 items, one style or mix of styles). 
MITRAD MD605 LADIES QUARTZ 
MELODY ALARM CHRONOGRAPH 
Beautifully simple styling combined with high precision quartz 
technology. Continuous display of hours, minutes and seconds with an 
optional display of day, date and month. Auto calendar. Chronograph with 
lap timing facility accuratE' to ", 0 second. 24 hour alann plays 30 seconds 
of Beethoven's 'Fur Elise', Pushbutton illumination. Stainless steel cast' 
(9mm thick) \vith black panel. Infinitely adjustable stainless steel strap. 

SPECIAL OFFER PRICE 

Oniy£11.95 
plus £1.25 p&p 
Trade £8. Add 15% VAT + 
£1.50 p&p per order (minimum 
order 5 items, one style or mix of styles) 
MITRAD PEN WATCH 
Elegant stainless steel ballpoint pen cleverly 
combined with a quartz high precision timepiece 
The five function LCD watch continuously displays 
hours and minutes, with alternative displays of 
seconds or month and date. Computerised four 
year date memory. In presentation case with spare 
pen refill. 

MITRAD 
68/70 High Street. Kettering, 
Northants. NN16 8SY 
Telephone 0536 522024 

NB. Please do not use the 
coupon for trade orders. 

I To Mitrad 68/70 High Street. Keltering, 
Northants. 

1 Please send me 

SPECIAL OFFER PRICE I o Mitrad MD610 Gentleman's Quartz Melody 
Alarm Chronograph at £14.20 (incl. p&p) Only £9.95 I, D Mitrad MD605 Ladies Quartz Melodv Alarm 
Chronograph at £13.20 (incl. p&p) . 

plus £ 1. 25 p&p I D Mitrad Pen Watch at £11. 20 (incl. p&p) 
Trade £7. Add 150/0 VAT + I Totalvalueofmyorder£ _____ _ 

£ 1. 50 p&p per order (minimum I not completely 

I 
.=-- ---I 
::E Or debit my Access/Barclaycard No. 1 

Signature: _____________ _ 

Name _____________________________ _ 

Address _____________ _ 

---------------------- (H1.OCK LErTEII:S PLEASE) 
PW4/81 

1 

1 

1 , 
1 

I 

order 5 items, one style or mix of styles) I I enclose chequeIPO made payable to Mitrad 

The premier mail order house quality products and superior after-sales care. 
=:::::::::::::-__ 

immedialc attention. .. ___ . __ _ 
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HIGH POWER MODULE KITS 
SPECIFICATIONS 
Max. ouiput power .. .. 125 watt RMS 
Operating voltage (OCI ... 50·80 Ma<. 
Loads ..... ......................... ...... ... 4·16 ohms 
Frequency response Measured al 100 watts .......... 25Hz·20Khz 
Sensitivity for 100 watts . . ...... 400mV @ 47K 
TypicafT.H.O. @50 watts 4 ohms load . . ... 0.1 % 
Dimensions ............... .. .. , •.. 205 x 90 and 190 x 36mm 
The P .E. power amp kit is a module for high power applications-disco 
units. amplifiers. publ,ic address syste!'ls and eve,n power 
domestic systems. The unit IS protected against short ClfcUltlng 0,' the 
load and is safe in an open circuit condition. A large safety margm 
exists by use of generously rated components. result. a high pow:ered 
rugged unit . The PC Board is ready to dnll for 
ease of construction, and the aluminium chaSSIS IS preformed and ready 
to use. Supplied with all pans, circuit diagrams and instructions. 
ACCESSORIES 

125 w/m MODEL 
£10.50 
plus [1 .15 p&p , (Iflustratedl 

200 WATT MODEL 
£14.95 
plus fI .15p&p 

MULLARD lP11 83 
STEREO PREAMP 

, .. ·.' . . 7')g.:.:1J:\·· ........ ' ...... · ........... ......•.... . I (.. ' .. . "'. .,' '.. .. . 

" 

STEREO DISCO 
PREAMPLlFIER 
Matching lother modules, 
suitable for twin deck mixing 
with P.F .l. output and 
Mic / Tape input . Ready built . 
ready to play wilh circuit diagram and application 
notes to suit our power module kits 

£21,95 
pfus [1.12 p&p 

10+10 WATT 
STEREO HI-FI 
AMPLIFIER KIT 

• Featuring fatest SGS/ATES/TOA 2006 
10 wan output I.C: s with in· built thermal 

and short circuit protection. 
• Mulfard Stereo Preamplifer module 

Suitable lS coupling electrolytic for 125W. model £1.00 plus 25p p&p 
Suitable lS coupling efectrolytic for 200W. model £1.25 plus 25p p&p 
Suitable M.ins Power Suppfy Unit for 125W. model £7.50 plus 

Original listed price over [5.00. Suitable lor ceramic and auxiliary 
inputs. when you purchase 2 power module kits 

• Attractive ready made black vinyl finish cabinet 
pfus [2.90 p&p • Converts to a 20 Watt Disco amplifier 

To complete you just supply connecting wire and solder. Features 
include din input sockets for ceramic cartridge. microphone. tape or 
tuner. Outputs-tape. speakers and headphones. By the press of. 
button it transforms into a 20 watt mono disc amplifier wilh twin deck 
mixing. The kit incorporates a Mulfard LP 1183 pre·amp module, plus 
power amplifier assembly kit and mains power supply. Also featured 4 

level rotary bass and controls and 6 push 
SWitches. Silver ftnlsh fascia panel WIth matching knobs and contrastIng 
ready black vinyl cabinet and ready. made metal wo.rk. 
funher mformation instructIons are available pme 50p. Free WIth kit 
Size 9" x BW' x 3¥J" approx 

E3.IS p&p. 
Suitable Twin Transformer Power Supply for 20OW. model £13.95 
plus E41l0 p&p. 

• 
PRACTICAL 
elECTRONICS 
CAR RADIO KIT 
£1 0.50 
2 WAVE BAND MW LW 
-Easy to build -S push buttoft blning 

SPECIFICATIONS Suitabfe for 4 to 8 ohms speakers. 

30 + 30 WATT STEREO AMPLIFIER 
BUILT AND TESTED 

-Modern styIin, design -AM new WlUSld co.mponenb 
-S Win output -Rlldy .t:h.d It puncbld P .C.B. 
-i'lcorpor.tn supprtuion cirtuib -Now with "pI input sock., 
All components and instructions to build the radio. you Sllpply only the wire 
and solder . Pre·set tuning with live push bunon options. black illuminated 
tuning scale. matching conlrol knobs. one combining on l oH volume and lone-
control. the olherlormanualtuning 

Frequency response - 40Hz-20KHz: Input Sensit ivity - P.U. 150mV 
Aux. 200mV Mic. 1.5mV. Tone controls - 8ass ± 12db @ 60H,. 
Treble ± 12db @ 10KH,. Distortion - I % typically @4wans: Mains 
suppfy - 220·250 volts 50Hz 

Viscount IV unit in teak simulate cabinet silver finished rotary controls 
and pushbuttons with matching fascia, red ma ins indicator and stereo 
Jack socket. Funct ions switch lor mic magnetic and crystal pick ups, tape 
and auxiliary. Rear panel features luse holder. DIN speaker and input 
socket 30 + 30 waits, RMS 60 + 60 waits peak for use with 4 to 8 ohm 
speakers. Sile 14::V4 It x 10" approx 

The P.E . Traveller has a 6 wans ou lpul neg ground and an Integrated cil'tllit 
output slage. a Mullard IF module lPl181 ceramic filtertype. pre ·ahl1led and 
assembled and a Bird pre·aligned push bunon tuning unit. Fits easily i1 or 
under dashboards 

BS R chassis record deck with manual set down and return. 
complete with stereo ceramic canridge.1 £8.50 plus l£3.15 p&:p when 
purchased with amplifier. AYai lable separate ly £10.50 plus £3.15 p&p 

BN SPEAKER KIT.2 8" approx. twin cone domestIC use speakers. 
£4.75 per pair plus Cl . 70 p&p when purchased with ampl ifi er 
Available separately £6.75 plus £1 .70 p&p 
STEREO MAGNETIC PRE-AMP CONVERSION KIT 

READY TO PLAY £32.90 Suitable stain less sleel fully retractable locking aerial and 
speaker (approx. 6'''x4''jis £1 95 per pack. 
available as a kil complete _ p&p £1.15 

All components including P.C.B. to convert your input on 
the 10+10 amp to magnetic. £2.00 when purchased With kit featured 
above. £4.00 separalely inc. p&p. 

12 

323 EDGWARE ROAD, LONDON W2 Mail Order 21C HIGH ST.ACTON W3 6NG 
ALL PRICES INCLUDE VAT AT 15%. All Items subject to availability. Pme correct at 5.2.Bl and sublect to change WIthout nOllce , For lunher mform.allon send '?r 
instructions 20p plus stamped addressed envelope. Goolb despllched to m.inland .nd N. Irel.nd only. NOTE: Persons undet 16 years served Without parent s 
authorisation. Personaf Shoppers EOGWARE ROAD LONDON W2 Tet. 01·723 8432 9.30am·5.30pm Closed all day Thu rsday. ACTON: Ma,f Ordar only. No calf .... 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 50p FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC, AND DISCOUNT 
PRICE LIST. 

AUDAX • AUDIOMASTER • BAKER • 
BOWER & WILKINS • CASTLE. CELESTION 
• CHAR1WELL • COLES • DALESFORD • 
DECCA • EAGLE • ELAC • EMI • FANE • 
GAUSS • GOODMANS • HARBETH • 
ISOPHON • I.M .F . • JORDAN. JORDAN WATrS 
• KEF. LOWTHER • McKENZIE • MISSION. 
MONITOR AUDIO. MOTOROLA • PEERLESS 
• RADFORD • RAM. ROGERS • RICHARD 
ALLAN • SEAS • SHACKMAN • TANGENT 
• TANNOY • VIDEOTONE • WHARFEDALE • 

WILMSLOW AUDIO LTD. (Dept. P.W.) 
35/39 CHURCH STREET. WI LMSLOW. 

CHESHIRE SK9 1AS 
Tel : 0625529599 

FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC. 
Tel: 0625526213 

(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS 

OHIO SCIENTIFIC COMPUTERS new 
series 2 Challenger C1P Cheapo 4K version 
£202. Ohio 8K version £259. Special offer:-
Superboard 3 with free power supply and 
modulator kit and guard band kit (gives 
32 32 extended display. 1200 and 300 
baud tape speeds. 50% higher computing 
speed and 50Hz conversion) £159 the lot. 
Guard band kit also sold separately £10. 4K 
extra ram £16·95. Case £27 . Cassette 
recorder £16. Cegmon improved monitor 
rom £29·50. Assembler/ Editor £25. Word 
processor £10. Display expansion ki t 30 
lines · 54 cha racters for superboard TVVO 
£20. 
SHARP MZ80K COMPUTER with free 
tape of 50 programs 20K £415. 36K £437. 
48K £459 . 
PRINTERS supplied with free interlace and 
word processor for Superboard and uk 1 01 
Seikosha GPBO £225. Old Microline 80 
£329. Base 2 800MST £299. 
-SINClAIR PRODUCTS SC110 £145. 
PFM200 £51·95. DM450 £109 . PD M35 
£32·50. 
-TV GAMES AY-3-8600 kif £12 ·98. AY-
3-8550 kit £9 ·26. 
-BATTERY ELIMINATORS type 
6/7 300ma £3 ·50. 100ma radio type 

AERIAL SPUTTERS 
Two way in w hite box with three 
black insulated co-ax sockets. 
Completely made up w ith two 
spare co-ax plugs. 
Price only £1.70 each. 

CALLERS WELCOME 
Large stock of capacitor, res istors, 
P.C.B. etching compound, TV 
va lves, loft aerial and co-ax cab le. 
Open for Callers: Tuesday, Thurs-
day, Friday and Saturday morning. 

with press studs 9v £4·77, 9· 9v £5·99. Car 
convenor 12v input . ou tput 4 --f16/7 -1-/9v 
800ma £3·04. 
MEMORIES 2114 450ns £2·15. 4 11 6 
200ns £2·83. 4027 £1 ·30. AUlow current. 
-BATTERY ELIMINATOR KITS 100ma 
radio types with press studs 9v £1 ·64, 9 · 9v 
£2 · 30 . Stabilized 8 - way Iypes 

100ma £3·12, 1 
Amp £8·10. Stabilized power Kits 2·18v 
100rna £3·12, 1-30v lA £8·30 , l -30v 2A 
£14·82. TIL and computer supplies 5v 
stabilized 1 ·5A £9, 3A Cl 1, 6A £16. 12v car 
convertor lA £1 ·62. 
'T- DEC AND S-DEC BREADBOARDS 
s-dec £3 · 79. t-dec £4 ·59. exp4b £2·64. 
exp300 £6·61 . 
'Bt-PAK AUDtO MODULES AL30A 
£4·53 . AL60 £5·62 . SPM80 £5 ·26 . 
BMTBO £6 ·36. 
-IC AUDIO AMPS with pcb. JC12 6W 
£2·50. JC20 tOW £3 ·54. 

SWANLEY ELECTRONICS 
Dept. PW, 32 Goldsel Rd., Swanley, Kent . 
Post 40p extra. Add VAT except all sections 
marked -. Lists 27p post free. Phone Swanle), 
64851. Officiill and overseas orders welcome. 

AERIAL BOOSTERS 
Aerial amplifiers can produce 
remarkable improvement on the 
picture and sound in fringe or dif-
ficul1 areas. 
B45 - For Mono or Colour this is 
tunable over complete UHF 
television band. 
B 11 - For stereo or standard 
VHF/FM radio. 
Next to the set fitting. Price 
£6 .70 each. 

Signal Injectors with (pre-set) variable AF, which emits RF harmonics 
into the UHF band. Protected up to 300 volts DC. Complete with leads 
£5.70 each . 

All Prices Include VAT at 75%. P & P per Order 30p. SA'£' for Leaflers. Access Cards. 

ELECTRONIC MAILORDER LTD. 
62 Bridge St, Ramsbottom, via Bury, lanes . BlO 9AGW. 

Tel Rams (070 682) 3036 . 

Practical Wireless. April 1981 

www.americanradiohistory.com



AND THERE'S MORE WHERE THIS CAME FROM 
It's a long time since one of our adverts was presented in ' list' form .. but simply because we do not try to squeeze this lot in every time 
doesn't mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices 
and a brief description. The kits, modules and specialized R F components .. such as TO KO coils , filters etc. are covered in the general price 
list · so send now for a free copy (with an SAE please) . Part 4 of the catalogue is due out now (incorporating a revised version of pt .1). 

T8Al20S 1.00 KB4413 1.95 
L200 1.95 KB4417 1.80 7400N 0.13 
U2379 1 . 28 TI>I4420 2.25 74r.s00 0.20 
U2 47B 1.28 KB4420B 1.09 740lN 0.13 
U257B 1.28 KB4423 2.30 7 4LSO I 0.20 
U267B 1.28 KB4424 1 . 65 7 402N 0.14 
I1<30Ul 0.67 KB4431 1 .95 74r.s02 0.20 
I1<30IN 0.30 K84432 1.95 740lN 0.14 
tM308H 0 .96 K84433 1.52 74LS03 0.20 
tM308N 0.65 K94436 2 . 53 7404N 0.14 
I1<339N 0.66 KB4437 1.75 74LS04 0.24 
[}1348N 1.86 KB4438 2 . 22 7405N 0.18 
LF35lN 0 . 38 KB4441 1.35 74LS05 0 . 26 
LF35lN 0.76 KB4445 1.29 7406N 0.28 
11<374N 3.75 KB4446 2 .75 7407N 0 . 38 
[.."380N- 14 1.00 KB4448 1.65 7 408N 0 .17 
I1<380N- 8 1.00 NE5044N 2.26 74l.S08 0.24 
I1<381N 1.81 NE5532N 1.85 7409N 0.17 
ZN419CE 1.95 506000 3.75 74r.s09 0.24 
NE544N 1.80 SL6270 2 .03 7410N 0.15 
NE555N 0.30 SL6310 2 .03 74LSI0 0.24 
NE556N 0.50 SL6600 3 .75 7411N 0.20 
NE560N 3.50 SL6640 2.75 74l.S11 0.24 
NE562N 4.05 SL6690 3.20 7412N 0.17 
NE564N 4.29 SL6700 2 .35 741lN 0.30 
NE565N 1.00 ICL8038CC 4.50 7414N 0 . 51 
NE566N 1.60 MSL9362 1.75 74r.s15 0.24 
NE570N 3.85 MSL9363 1.75 7416N 0 . 30 
SL624 3.28 HAl1211 1.95 7417N 0.30 
TBA651 1.81 HAl1223 2.15 7420N 0.16 
uA7090C 0.64 HAl1225 1.45 74l.S20 0.24 
uA709PC 0.36 HAl2002 1.45 7421N 0.29 
uA7IOOC 0.65 HAl2017 0.80 74l.S21 0 .24 
uA7IOPC 0.59 HAl2402 1.95 742lN 0.27 
uA741CH 0.66 HAl241! 1.20 7425N 0.27 
uA741Q1 0.27 HAl2412 1.55 7427N 0 . 27 
uA747Q1 0 .70 LF13741 0.33 74l.S27 0.44 
uA7 4BCN 0 . 36 SN76660N 0 .80 7428N 0.35 

2 M 

TBA821)< 0 .75 7432N 0.25 
TCA940E 1.80 SAAl056 3 .75 74l.S32 0 . 24 
TI>\I028 2.11 SAAl058 3.35 7437N 0.40 
TI>\1029· 2.11 SAAl059 3.35 7438N 0.33 
'IDlU054 1.45 1lC90OC 14.00 74l.S38 0.24 
TI>\1062 1.95 LNl232 19.00 7440N 0.17 
TW072 2.69 LNl242 19.00 74l.S40 0.24 
TI>\1074A 5 .04 MSL2318 3 .84 744lN 0.74 
TI>II083 1 .95 M3>l5523 11.30 7442N 0 .70 
TI>II090 3 .05 M3>l5524 11.30 74l.S42 0.99 
HAl137 1.20 M3>l5525 7.85 
HAl196 2.00 M3>l5526 7.85 
HAl197 1.00 M.'M5527 9 .75 
TI>I1220 1.40 M3>l55271 9.75 
11<1303 0.99 ICM7106CP 9.55 
11<1307 1.55 ICM7107CP 9.55 
MC1310P 1.90 ICM72 16B 19.25 
MC1330 1 .20 ICM72I7A 9 .50 
MC1350 1.20 SP8629 3.85 
HAl370 1.90 SP8647 6 .00 
HAl388 2.75 95H90PC 6.00 
TI>\1490 1.86 HDl0551 2.45 
MC1496P 1.25 HDl4015 4.45 
SLl610P 1.60 HDl2009 6.00 
SLl61 lP 1.60 HDl4752 8.00 
SLl612P 1.60 
SLl61lP 1.89 
SLl620P 2.17 
SLl62lP 2.17 
SLl623P 2.24 
SL624C 3.28 
SLl625P 2 .17 
SLl626P 2.44 
SLl630P 1.62 
SLl640P 1.89 
SLl64lP 1.89 
TI>\2002 1.25 
TI>\2020 3.00 
U1Jol22 42A 3 .05 
Uill22839 1.00 
CAl080E 0 .70 
CAl089E 1.84 
CAl090AQ 3 . 35 
CAll23E 1.40 
CAl130E 0 .80 
CAl13DT 0 .90 
CAll40E 0 .46 
CAl189E 2.20 
MC3357P 2.35 
[}1390ON 0 .60 
[.."3909N 0 . 68 
UH914N 2.80 
I1<3915N 2.80 
K94400 0.80 
K84406 0 .60 
KB4412 1.95 

Please send an 
SAE with all 

4001 
4000 
4002 
4008 
4009 
4010B 
4011AE 
40llB 
40 12 
4013 
4015 
4016 
4017 
4019 
4020B 
4021 
4022 
402J 
4U24 
4025 
4026 
4U28 
4029 
4030 
4035 
4040 
4042 

0.17 
0.17 
0 . 23 
0 .80 
0.58 
0.58 
0.20 
0.20 
0 . 55 
0 . 55 
0 . 95 
0 . 52 
0.80 
0.60 
0.93 
0.82 
0.90 
0.17 
0.76 
0.17 
1.80 
0.72 
1.00 
0.58 
1.20 
0.83 
0.85 

4043 0.85 
4044 0.80 
4046 1.30 
4047 0.99 
4049 0.52 
4050 0.55 
4051 0.65 
4052 0 .65 
4053 0 .65 
4063 1.09 
4066 0.56 
4068 0.25 
4069 0.20 
4070 0.20 
4071 0.20 
4072 0.20 
4073 0.20 
4075 0.20 
4076 0.90 
4077 0.20 
4078 0.20 
4082 0.20 
4093 0.78 
4175 0.95 
4503 0.69 
4506 0 . 51 
4510 0.99 
4511 1.49 
4512 0 .98 
4514 2 . 55 
4518 1.03 
4520 1.09 
4521 2 .36 
4522 1.49 
4529 1.41 
45 39 1.10 
4549 3.50 
4554 1.53 
4560 2 .18 
4566 1.59 
4568 2.18 
4569 3.03 
4572 0 . 30 
4585 1.10 
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744lN 1.15 
7 444N 1.12 
74 45N 0.94 
7446N 0.94 
74l.S47 0.89 
7448N 0.56 
74r.s48 0.99 
74l.S49 0.99 
745lN 0 .17 
74r.s51 0.24 
745lN 0.17 
7454N 0 .17 
74l.S5 4 0.24 
74l.S55 0.24 
7460N 0.17 
74r.s63 1.24 
7470N 0.28 
7472N u.," 
747lN 0.32 
74l.S73 0.38 
7474N 0 .27 
74l.S74 0.28 
7475N 0.38 
7476N 0.37 
74l.S76 0.38 
74l.S78 0.38 
7480N 0.48 
7481N 0.86 
7482N 0.69 
7485N 1.04 
74l.S85 0.99 
74l.S86 0.40 
7489N 2.05 
7490N 0.33 
74r.s90 0.90 
7491N 0.76 
74l.S91 1.10 
7492N 0.38 
74l.S92 0.78 
7493N 0.32 
74l.S93 0.99 
7494N 0 .78 
7495N 0.65 
74r.s95 1.14 
7496N 0.58 
74r.s96 1.20 
7497N 1.85 
7 4r.s l07 0.38 
74109N 0.63 
74l.S109 ·0.70 
74110N 0.54 
7411lN 0.68 

78series 0.95 
79series 1.00 
78Mseries 0.65 
78l..series 0.35 
79L05 0 .85 
78MGl'2C 1.75 
79!'GI'2C 1.75 
72301 0.65 
L200 1.95 
TI>\1412 0.75 
NE5553N 1.25 
11<317MP 1.48 
11<337MP 1.48 

!!1!..<:."! .. 
8080Al2 
8212 
8214 
8216 
8224 
8251 
8255 

6eOD? 
6810 
6820 
6850 
6852 

MC2708 
2114 
4027 
2102 
21!2 
2513 
HM4716 
81LS97 

7.50 
2.30 
3.50 
1.95 
3.50 
6 .25 
5.40 

7 .50 
5.95 
7.45 
4.90 / 
4.85 

7.50 
6.50 
5 .78 
1 .70 
3.40 
7 . 54 
4.50 
1.25 

74LSI69 2.00 
7 4170N 2 . 30 
74r.s170 2.00 
74l.S174 1.20 
74175N 0.87 
74LSI75 1.10 
74176N 0.75 
74177N 0.78 
74181N 1 .65 
74r.s181 3 .50 
74r.s183 2 .10 
74184N 1.35 
74185N 1 .34 
74r.s190 0.92 
74192N 1 .05 
74r.s192 1.80 
74193N 1.05 
74l.S193 1.80 
74194N 1.05 
74196N 0 .99 
74r.s196 1.10 
74l.S197 1.10 
74198N 1.50 
74199N 1.60 
74l.S247 0.93 
74r.s257 1.08 
74LS260 1.53 
74r.s279 0.52 
74l.S283 1.20 
74r.s293 0.95 
74l.S365 0 .49 
74l.S366 0.49 
74l.S367 0.43 
74l.S368 0.49 
74l.S37 4 1.80 
74l.S377 1.95 
74LS379 1 .30 
74l.S393 1.40 

TUNING DIODES -BAtei2"-(j:-30--
BAl21 0.30 
ITT210 0.30 
BB204B 0.36 
BBI05B 0.36 
BBI09 0.27 
MVMI25 1.05 
BB212 1.95 
KVI210 2.45 
KV1211 1 .75 
KVI226 1.95 
KV1225 2.75 
KVI215 2.55 
KV1225 2.75 

PIN DIODES 
SHOTT-K-YDIDDES 
-lN62630:-6T-,-

BAl82 0.19 
BA244 0.17 
BA379 0.35 
'IDlU061 0.95 

lN4I48 0.06 
lN4001 0.06 
lN4002 0.07 
lN5402 0.15 
0A91 0 .07 
AAl12 0.25 
BRICG::S ; 
1A/5OV 0.35 
6A/20OV 0.75 

74l.S112 0.38 
74l.S113 0.38 
74r.s114 0.38 
74118N 0.83 
74120N 1 .15 
7412lN 0.42 
74122N 0.46 
74123N 0.73 
74l.S124 1 .75 
74125N 0 . 38 
74r.s125 0.44 
74126N 0.57 
74r.s126 0 .44 
74 128N 0.74 
74132N 0 .73 
74l.S132 0.78 
74LS136 0.40 
74l.S138 0.60 
7414IN 0 .56 
74142N 2.65 
7414lN 3.12 
74144N 3.12 
74l.S145 0.97 
74147N 1.75 
74148N 1.09 
74LS148 1.19 
74150N 0.99 
7415IN 0.55 
74l.S151 0.84 
7415lN 0.64 
74l.S153 0.54 
741541< 0 .96 
74155N 0.54 
74l.S155 1.10 
74156N 0.80 
74 157N 0 .67 
74l.S157 0.55 
74l.S158 0.60 
74159N 2.10 
74160N 0.82 
74l.S160 1.30 
74161N 0.92 
74l.S161 0 .78 
74l.S162 1.30 
7416lN 0.92 
74l.S163 0.78 
74164N 1.04 
74l.S164 1.30 
74165N 1.05 
74r.s165 1.04 
74167N 2.50 

TDKD COILS AND FILTERS 
SEE THE EXTENSIVE SECTION 
IN OUR NEW PRICE LISTS AND 
CATALOGUE 

LF/ HF FIXED INDUCTORS :FULLEI2RANGE----
7BA series luH-lrrt! 0.16 
SRB series 
100uH-33mH 
lORS series 

lORBH series 

PIE20 SOJNIER 
PB2720 

0.19 

0.33 

0.55 

0.44 

10.7MHZ 2 KlLL 1YPES: 5MM Rill 0.12 
1OM.J.5A 15KHZ s; 2 .49 3MM Rill CLEAR 0.15 
10.7MHZ 8 roLL 1YPES: 3MM Rill 0.15 
11)<4BI 15kHz s; 14.50 2.5 X 5MM Rill 0.17 
H4402 7.5KHZ s; 15.50 5MM QIE'" 0 .15 
11)<220 2 .4KHZ SSB 17.20 3MM m CLEAR 0.16 
HF FIRST FILTER: 3f'V'1 GU:El-l 0 .. 16 
B34F8A 34. _z HF 32.00 2.5 x 5MM m 0.20 

5MM YELLGI 0.15 
3MM YELLGI CL 0.16 
3MM YELLGI 0.18 
2 .5 X 5MM YE 0.20 
5MM ORANGERill 0.20 
5MM ORA CL 0 .29 
3MM ORANGERill 0.19 
2.5 X 5MM ORA 0.24 
5MM INFRA Rill 0.56 
BPW41 IR lET I. 51 

(rb splits available) 
AM TX: -
3rd err 30pF HC25U 1.65 
AM/ffl RJ(:-
3rd err 30pF HC25U 1.65 
FM TX : -
Fund 20pF H:25U 1.85 
Pairs FM 3.25 IR <PI' CPLR 1.44 
Pairs AM 3 .. 10 5MM CLIP 0.04 

CRYSTALS 
2 .70 

100kHZ 3.85 
455kHz 5 .00 
1.0""z 3 .00 
3.2761Miz 2.70 
4.001Miz 2.00 
4.19439MHz 2 . 30 
6.5536MHz 2.10 
10.0 .... z 2 .50 
10 .6985/'1lz 2 . 50 
10 . 7015MBz 2.50 
10. 245/'1lz 2 .50 
10.7MHz 3 .00 
11.5_z 2.50 
10()!Hz 3 .00 

3 . 5 digit 
4 digit 
5 digit 

9.45 I 
8.95 
8.95 

SOI<mKY DIOCE SAL 
MIXERS (SBLI=MDI08) 
S8LI 1-50OMHz 4.25 
SBLI- 8 .1-20IMiz 4.55 
SBLI-x 10-1000,""Z 5.75 
SRAl .5- 5llCMiz 8 .45 
SRAl-I . 1-50()!Hz 9.25 
SRA.lH .5-500l+lz 13.35 
SRAJ .025-20OMHz 10.25 

Be237 0 .08 
BC238 0.08 
BC239 0 .08 
BC307 0.08 
BC308 0.08 
BC309 0.08 
BC413 0 . 10 
BC414 0 .11 
BC415 0.07 
BC416 0.08 
BC546 0.12 
BC556 0 .12 
BC550 0.12 
BC560 0.12 
BC639 0. 22 
BC640 0.23 
= 775 0.18 
2SAB72A 0.14 
2ID666A 0.30 
2S!l646A 0.30 
2ID668A 0.40 
2SB648A 0.40 
250760 0.45 
2SIl720 0.45 
=5460.19 
2SAl084 0.20 
=5470.19 
2SI\l085 0.20 

DEVICES 
2SI'753-2".34 
25B723 2 . 34 
25K133 3 .00 
2SJ 48 3 .00 
25K134 3 .10 
25K135 3 .75 
2SJ 50 3.75 
BC535 0.52 
80536 0.52 
80377 0 . 33 
80378 . 0.33 
80165 0.30 
80166 0.31 

BFI94 0.18 
BFl95 0.18 
BF224 0.22 
BF241 0.18 
BF274 0.18 
BF440 0.21 
BF441 0.21 
BF362 0.49 
BF395 0.18 
BF479 0.66 
BF679S 0.55 
BFR91 1.33 
BFW92 0.60 
BFT95 0.99 
BfY90 0.90 
40238 0.85 

VN66AF 0 .95 
2N3866 0.85 

SMALL SIGNAL 

BF256 0 .38 
2SK55 0.28 
25K168 0 .35 
J310 0.69 
J 176 0.65 
40823 0.65 
40673 351(51 
3SK45 0.49 
35K51 0.54 
35K60 0.58 
ME>l680 0.75 
BF961 0 .70 
BF960 1.24 
35K48 1.64 

.. 
CM ' 6>. 
Miniat ure clock, 
12/24 hr ., alarm, 
day. date. 
backlight. 
All for .. ... 9 .95 

CAPACITORS 
All 5mm or less spac ing 

CEI<AMIC SOy 
LP!., JI>; , 41'7 ,f.,l'e 
8P2, 101' , 1 HII) .. 0.04 
ni',nl',)Jp ,47IJ 

SW, G8P ,8LP , 1001-'.0.05 
lSOI" , 220P,'DUf.' 
lJQp , 390P,4 70p . .. 0 . 055 
lNU , 2N2 , 3N3 , 4N7 . . 0 .06 
ION (O.OluF) • .•• 0.05 
22N ,4 7N . ... . . . .• . 0.06 
100N,22ON .. .... .. 0 .09 
/'OIK)LITHlC CERAM IC 
lON ,l OON ......... 0 .16 
FEElJI'HRJ 
lNO SOlDER [N • . .. 0 .09 
POLi'ESTEH (S I r.MENS) 
lOom LEAD SPAL1NG 
10N,22N , 33N ...... 0.17 
47N,68N , 100N ..•.. 0.19 
220N ,47ON .. . .... . 0.22 
luF .............. 0.29 
POLYESTER (GENERAL) 
IOrnn LEAD SPACIr-t; 
lON,1SN,22N , 33N .. 0.06 
47N,68N,100N .. . • . 0.08 
220N . . .•...•..... 0 .11 
2CXrm LEAD SPACING 
220N , 330N,4 70N •. . 0.18 
MYlAR 
5rrrn LEAD SPACING 
INO,ION,22N, 33N • • 0.08 
lOON ............• 0.09 
2_ LEAD SPAO NG 
22C>l,470N ••• ... • 0.17 
POLYS'IYRENE 
lOP ,lSP,18P ,22P, 
27P , 47P , 56P , 68P .. 0.08 
lOOP ,180P ,220P, 
270p , 33OP ,390P .•. 0 .. 09 
4 70P ,68D? ,820P . • . 0 .10 
INO ,lN2 ,INS , IN8 • . 0.11 
2N2 ,2N7 , 3N3 ,3N9 .. 0.12 
4N7 ,5N6,6N8,lON .. 0 .. 13 

BEAD CAPS 
16v: 0 . 22 , 0.33, 
0 . 68,1.0 •. ....... 0.18 
16v: 2.2,4.7,10 .• 0.19 
6v3: 22,47 ..... • . 0.30 
IOv: 22,100 ..•. . • 0.35 

ALUMIN ELECTROLYTICS 
RADIALIVERT. MOUNTI 

(uF / ""ltage) 
1/63,2 . 2/50,4 . 7/35 
10/ 16,15/ 16,22/10 
33/6.3 . •.• . .••••• 0 .08 
22/16,33/10, 
47/10 . •• . ••.•••.• 0.09 
10/63 ,22/50 ,33/50, 
47/16,100/16 •• . •• 0.10 
47/63,100/25,220/16 
470/6 . 3 •• .... • . •• 0.12 
100/63,470/16, 
1000/10 •. . ••••••• 0.18 
1000/16,470/63 . .. 0.23 
1000/63,2200/16 . • 0.30 
3300/25 •• , •.••••• 0.69 
1000/100 • . •....•• 0.88 
10000/70 . •....••• 3.00 
AXIAL (HORIZ • .amr) 
1/25,4.7/16 ,6.4/25 
10/16 •• . •••...•. . 0 . 08 
4 .7/63,2i/IO,22/16 
33/16 ..••......•• 0.09 
47/25,100/16 ..... 0.10 
100/25 .......•• .. 0.11 
1000/16 •....••••. 0.25 
2200/16,1000/25 .• 0.36 
1000/35,4700/16 •. 0.45 
1000/50 • .••.. •..• 0.58 

RESISTORS 
o. 25W , 5% El2 c:ARIO'l 
loIlm-IOM • ..•. •• .. 0.02 
0.25W 1% El2 METAL FII1< 
I.lohm-IM . .... ... 0.05 
HOR! Z CAROON pRESETS 
1_ 1YPE 
1000hrns-2M5 • ..••• 0.12 
HORIZ CEHMET ow:scrs 
lk , 10k ••.•.•••.• 0.27 

CWD PLEASE ' Commercial MA terms o n applicatIon . 
Goods are offered subject to avaIlabIlity, prices subject 
to change· so please phone and check If 10 doubt. 
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Technical 
Training in 
Radio, 
Television and 
Electronics 

ICS have helped thousands of ambitious people to move up 
into higher paid, more secure jobs in the field of electronics-
now it can be your turn . Whether you are a newcomer to 
the field or are already working in the industry, ICS can 
provide you with the specialised training so essential to 
success . 

Personal Tuition and Guaranteed Success 
The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tuition until successful is 
the key to our outstanding record in the technical training 
field . You study at the time and pace that suits you best and 
in your own home. In the words 'of one of our many 
successful students : "Since starting my course, my salary 
has trebled and I am expecting a further increase when my 
course is completed." 

City and Guilds Certificates 
Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for : 
Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs . 
Electrical Installation Work 
Also MPT Radio Communications Cert ificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installat ions and Contracting 

Qualify for a New Career 
Home study courses for leading professional examinations 
and diploma courses for business and technical subjects :-
G .C.E. Engineering Purchasing 
60 subjects Farming Sales 

at " 0 " & Heating Storekeeping 
hA" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Conditioning 
Building 

i ICS To: International Correspondence 
• Schools 
• SINCE 1890 = o..:pl. 276E In tcn,,:xl Il nusc. Londoll = SWK -lUJ or tc.:k rholl,," 622 l)l) 11 

• lE S ubjec t of In te rest. . . . . . . . . . . . . . . . . . . . . . . . . I = Name . . .. . ..•. . . . . . . . . . . . ... . . .• . . . . . . ... • • • = A ddress . ..... . . • ... . ...... . . . .. . . .. . . . . .. . .. .• • • = . . .. ....... .. ... ...... . ............... III 
...... i •• i.ii.iiii.i· •• illiiiiD.liIJ 
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PM COMPONENTS LTD 
VALVE & COMPONENT SPECIALISTS 

CONINGSBV HOUSE, WROTHAM RD ., . 
MEOPHAM, KENT. 

VALVES 
OY86 0 .55 
OY802 0 .60 
E 180F 5 .65 
EA8C80 0 .56 
E8F89 0 .70 
ECC81 0 .55 
ECC82 0 .55 
ECC83 0 .60 
ECC85 0.60 
ECC88 0.65 
ECC807 1.30 
ECF80 0 .65 
ECF82 0 .60 
ECH8 1 0 .58 
ECl82 0 .58 
ECl83' 1.1 3 
ECl 86 0 .74 
EF80 0.48 
EF86 0 .70 
EF89 0 .65 
EF9 1 1.22 
EF93 0 .65 
EF94 0 .65 
EF95 0 .78 
EF 183 0 .56 
EF 184 0 .56 
El 34 1.54 
El84 0 .60 
EM84 0.65 
EZ80 0 .48 
EZ81 0 .56 
GZ32 0 .76 
GZ33 1.85 
GZ34 2.00 
KT61 3 .50 
KT66 4.00 
KT77 5 .00 
KT88 6.00 
N78 8 .90 
OAl 0 .78 
PCF80 0 .72 
PCF80l 0 .66 
PCF808 1.48 
PCl8l 0 .68 
PCl84 0 .72 
PCl86 0 .75 
PCl805 0 .80 
PFllOO 1 .13 
Pl504 1 .13 
Pl508 1.48 

Pl509 2 .30 
Pl80l 2.50 
PY88 0 .72 
PY500A 1 .35 
PY801 0 .60 
00VOl·6 8 .25 
00V03· 20A 

12.25 
OOV06 ·40A 

13.95 
OV03·1l 3 .25 
T82.5/300 

42.00 
TY2·125A 30 .00 
U19 11.95 
UC H81 0 .70 
UC l 82 0 .70 
Ul84 0.78 
UY85 0.70 
Z759 9 .00 
2021 1.60 
4CX2508 21.75 
5R4GY 1.25 
5U4G 0 .90 
6GK6 2.50 
6J6 0 .65 
6JS6C 5 .00 
6K06 4 .50 
6l6GC 1.75 
61020 0 .60 
6106 6 .50 
6SN1GT 0 .90 
6V6GT 1.05 
7S7 2 .00 
12AT7 0 .60 
12AU7 0 .60 
12AX7 0 .6S 
ll8A6 0.80 
128E6 1 .0S 
l l8H7 0 .95 
12HG7 3 .50 
85Al 1 .20 
90Cl 1.69 
807 1.09 
8 11 A 9 .00 
8 13 11 .30 
833A 47.85 
866A 2.50 
2050A 3 .90 
5763 3 .20 
58 14A 2.75 

Prices exclude VAT 
Please add 1 5% 

Ps. P SOp per ord er 

1-24 
25-49 
50-99 
100up 

£0 .85 
£0.82 
£0.80 
£0.70 

£1.38 
£1 .28 
£1.24 
£1.15 

6080 4 .20 8C213l 0.09 8Ul 08 1.69 6 146A 4 .45 8C214 0.09 8U205 1.30 
6 1468 4 .85 8C214l 0 .09 BUl08 1.39 
7025 1.50 8C237 0.09 8Ul08A 1.52 7360 7 .50 8C238 0 .08 MJE340 0.40 7591 2 .35 8C307 0 .09 OC71 0 .22 

8C327 0.10 R20088 1.70 SEMI- BC337 0 .10 R2010B 1 .70 CONDUCTORS BC461 0 .30 R2540 2 .48 AC 126 0 .22 8C478 0 .20 TIP29 0 .40 AC l 27 0 .22 8C547 0.10 Tl P29C 0 .42 AC128 0 .28 8C548 0 .10 TIP30C 0.43 AC141K 0 .34 8C549A 0 .08 TI P31C 0 .42 AC176 0 .22 8C557 0.07 TIP32C 0 .42 
AC176K 0 .31 8C558 0 .07 TI P41C 0.45 AC187 0 .26 80131 0 .32 Tl P42C 0 .47 AC187K 0 .28 80 132 0 .35 TlP4 7 0.65 AC188 0 .22 80133 0 .40 TlP2955 0 .84 
A0149 0.70 80135 0 .30 TlP3055 0 .60 
A0161 0 .39 80136 0 .30 TIS91 0 .20 
A0 161 /2 1.04 80137 0 .28 2N3054 0 .59 
A0 162 0 .39 80138 0 .30 lN3055 0.59 AF Il7 0.32 80139 0 .3 2 2N370l 0.1 2 AF139 0 .42 B0140 0 .30 2N3703 0 .12 
AF239 0 .42 80144 1.20 2N3704 0 .12 
8Cl07 0.10 8Fl15 0 .35 2N3705 0 .12 
8Cl078 0.10 8F167 0 .24 2N3706 0 .12 
8CI08 0 .10 8F 179 0 .34 2N3708 0 .12 
8Cl08C 0.10 8F180 0 .29 2N5294 0 .38 8Cl098 0 .1 0 8F183 0 .29 2N5296 0 .48 
8C 140 0 .31 8F194 0.11 2N5298 0 .38 
BC141 0 .2S 8F195 0 .1 1 
8C142 0.21 8F196 0 .11 I.C: s 
8C143 0 .24 8F 197 0 .11 MC1307 1.00 8C14 7 0 .09 8F 198 0 .10 MC1350 1.00 8C 148 0 .09 8F 199 0 .14 MC1495 3.00 8C149 0 .09 8FlOO 0 .30 SN76003N 1.65 
8C15 7 0 .10 8Fl57 0 .28 SN76013N 1.15 
BC158 0 .09 8 Fl 58 0.25 SN76013N O 
8C 159 0 .09 8F259 0.26 1.1 5 
8C 160 0 .28 8F336 0 .34 SN76023N 1.35 
8C 1708 0 .10 8FX29 0 .30 SN76033N 1.35 
8C 171 0 .08 8 FX84 0 .26 SN76131N 1.30 
8C I 72 0 .C3 8FX85 0 .28 SN76ll7N 1.05 
8C 1738 0 .10 8FX86 0.30 SN76660N 0 .60 
8C182 0 .09 8FX88 0 .25 TAA6618 1.20 
8C183 0.09 8FY50 0 .21 T8A120S 0 .70 
8C184lA 0 .09 8FY51 0 .21 T8A540 1.25 
8Cl12 0 .09 8FY5 2 0 .25 T8A5500 1.55 
8Cl l2l 0 .09 8FY90 0 .73 TSA641 ·Bll 
8C2 13 0 .09 8Ul05 1.22 1.90 

Many olher Iypes ava ilable f!I including vintage valves 
PHONE 0474813225 . ' . ..... 

Top Priority 
every constructor-
HOME RADIO 

CATALOGUE 
• About 2.0 0 0 items clearly li sted. 
• Profuse ly ill ustrated throughout. 
• Large A-4 size pages. . 
• Bargain li st. ord er form and 2: 

coupons each worth 2 5p if used as I, 
directed. all supplied free. 

Pri ce ( 1. plus 50p for post. packing i 
and insurance. 
Send cheque or P.G. for £1 .50 

HOME RADIO Components LTD 
Dept. PW. P.O. Box 92. 215 London Road. 
Mitcham. Surrey. 01 · 5435659 

£1.69 
£1 .58 
£1 .52 
£1 .41 

£2 .25 
£2.10 
£2.02 
£1 .87 

£2.97 
£2.77 
£2.67 
£2.47 

£3.79 

All cells are brand new fu ll spec devices from reputable mnfrs. All Nickel Cadmium cell s (except 
PP31 are supplied complete with solder tags and are 'VENTEO' device. suitable for fast charge. 
CHARGERS - single or dual OIP to charge PP3 . AA or SUB 'C' ce lls in 12- 14 hrs (chargers w ill 
charge 'C' and '0 ' ce lls but wi th lonyer chartng time!. Units supplied complete in plug top case 

of cells 10 mal( in seri es and type be spec ified for each re-

SINGLE DIP CHARGER £5 .04 
DUAL DIP CHARGER £5.72 

TRANSFORMERS - as used in chargers. 2 l( 12 volt 0.2 5 amp secondarys 240'1 primary , tag 
connections £1 .57 each, 

Data and charging circui ts free w ith 
orders over £ 1 0 otherwise 30p post, 
P&P 10% if order less than £ 10, 5% if 
o rd er ove r £ 1 0, Prices DO N O T 
INCLUDE VA T and this shou ld be added 
10 the 10lal order. 

Cheque • . P.O: a Mail Orderto :-

SOLID STATE SECURITY, 
Dept. (PWl. Bradshaw Lane. 

Parbold. Wigan. Lancs. 
Telephone 02576-3018. 

Practical Wireless, April 1981 
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POPULAR KITS AND PARTS 
TRANSMITTER SURVEILLANCE 
Tiny, easily hidden but will enabl e conversation to 
be picked up with FM radio. Can be made in a ma tchbox-a ll 
electronic parts and circuit. £2 ·30. 
RADIO MIKE 
Idea l for discos and garden parti%, allows campl etp. freedom 
01 movement. Play through FM radio or tuner amp. £6 · 90 . 
SAFE BLOCK 
Mains Quick conn ector will save you valuable time. Features 
include Quick spring connectors, hp. Cl:vy plastic case and auto 
on and off switch. Compl ete kit £1.95. 
LIGHT CHASER 
Gives a br i l liant display-a psychedelic li gh t show for discos, 
parti es and pop groups. Th ese have three modes of fl ashinq. 
two ch ase-patte rn s and a strobe eff ec t. TO.tal output power 750 
watt s per channe l. Complete kit. Pric e £16. Ready made up 
£4 extra. 
FISH BITE INDICATOR enables ang l ers to set UP severa l 
lines then si t down and read a bo ok. As soon as one has a 
bite the loudspeakers emits a shrill note. Kit. Price £4 ·90. 
e WAVEBAND SHORTWAVE RADIO KIT 

Includes case materials, six transistors. and diodes, con -
dens " rs, resis tors , indu clors , switches, etc, NOlhinQ el sp. to 
buy, "you have an amp JiJier 10 connl>ct i t to on a pair of hig h 
res istance headpho nes. Pri ce £11 ·95. 
SHORT WAVE CRYSTAL RADIO 
All the parts to make un the b"!Qinner's mode l. Pricp £2 ·30. 
Crystal p.arpi<'!cp. 65 p. Hiqh rpsistanc(' h"",dphonps (oive best 
results) £3 ·75. Kif includes chassis and front but not case. 
RADIO STETHOSCOPE 
Easy to tault find- star t at the a"' rial and wo rk towards til e 
sneaker - wh .... n signal stops you have found th e fault. Com-
plete kit £4 · 95. 
INTERRUPTED BEAM KIT 
Thi s kit enables yOu to make a switch that w ill triqger w hen. a 
steady beam of in fra-r ed o r o rd inary IiQht i s broken . MaIn 

photo tran s i stor, r "s i stors and caps etc. 
Circui t di(\g ram bu t no case, Pr ice £2 ·30. 
OUR CAR STARTER AND CHARGER KIT has no doubt 
saved many motorists from embarrassm ent in an emerqency 
you can start car off mains or brinq your battery uo to full 
charQp. in a couple of hou rs. T he kit comprises: 250w mains 
transform "' r , two 10 amn bridge rectifiPrs, start /charge switch 
and full instructi ons. You can assemb le this in th e even-inq, 
box it u p or leave it on the in garage. whichever suits 
you best. Pric e £11 · 50 + £2 · S0 posl. 
G,P.O . HIGH GAIN AMP/SIGNAL TRACER, In case 
measuri nq on l}' S;'n Hin is an ex treme ly high gain 
(10DB) solid st ,, :,: ampli rip.r desinnpd lor us p. as a sig nal 
tracer on GP O cables etc. With a radio it functions very well 
as a signa l trac "! r. By connecting a simple coil to the input 

a useful mains cilble tracer can be made. Runs on 
standard 4jv battery and has in put . output sockets and on-off 
volume control. mounted flush on the toP. Many oth er usps 
Include genr-ral purpose a·no. cU "ir1q amp, etc . An absolute 
bargain at only £.1 ·85. Suitable 80 ohm ea rpiece 69p. 
VU METER 

bulb for sca le i llumination. also have zero reset. Th e scale i s 
not ca l ib rat ed but has ve ry modern app ea rance. Price £2 ·88p. 

.BALANCE METER 
Edgewise mounting 100 UA zero . Pr ice £2 ' 30p, 
11- SQUARE PANEL METER 
EaQ le full vision plastic front, 50 UA. Price £4 ' 60p 1 mA 
Pr ice (,4 ·03p. 
WATERPROOF HEATING 'wIRE 
60 ohms ner yard. T hi!; i s a h£:atlOQ element wound on a fi b re 
glass coil and then wi th P.V.C. Dozens of uses-
Around wa ter pipes, under grow. boxes in g loves and socks. 
23p metre. 
DIAL INDICATOR 
As used in tool making and other precision measuring op· 
erations, the famous John Bul l accurately shows differences 
of O· l mm. A beautifully made precision instrument, price In 
most tOOl shops would be £12-£15. We have a fair quantity. 
Price £9 ·20p, 
COMPONENT BOARD lIel . W0998. 
This is a nlod ern Obre glass board w hich contains a multitude 
01 very useful parts, most Important of which are: 35 assort ed 
diod es and rectiflers including four3 amo 400v types (made up 
In a bridge) 8 transis to rs type BC 107 and 2 type BFY 51 
electrolytic condensers, SCR reL 2N 5062 25 Ouf 100v DC and 
100uf 25v DC and over 100 other parts including variab le, 
flxed and wire wound resistors, electrolytic and o ther con -
densers. A real snip at £1 ·15. 
FRUIT MACHINE HEART. 4 wheels wi th a ll fruits, 
motori sed and with so lenoids fo r stopping the wheels with 8 
IIlIIe ingenuity vou can defy your friends gelling the "jackpot." 
£9 · 95 + £4 carriag e. 
DESOLDERING PUMP 
Ideal for removing components from computer boards as well 
as .for service work generall y. P rice £6 ·35. 
4-CORE FLEX CABLE 
White pvc for tel ephone extensions, disco lights, etc . 10 
metres £2, 100 metres £15. Other multicore cable in stock. 
MUGGER DET:RR"NT 
A hi gh-note bleeper, push latching switch, plast ic case and 
battery connector. Will scare away any vil lain and bring help. 
£2 · 50 compl ete kit. 
HUMIDITY SWITCH 
Am erican made by Ho neywell. Th e action of thi s device 
depends upon th e dampness causing a membr3ne to st retch 
and tri gger a sensitive microswilch. V ery sensitive breathing 
on it for ins tance wi ll switch it on. Mi c ro 3 amp at 250V a.c. 
Only £1 ·15. 

MINI-MULTI TESTER 
D el uxe pocket size preCision mov-
.ng coil instrument, jewelled 
hea rings-2000 o.p.v. mirro red 
sca le. 
11 instant range measure: 
DC volts 10, 50, 250, 1000. 
A C vo lts 10, 50,250, 1000. 
DC amps 0-100 mA. 
Continuity and res is tanc e 0-1 meg 
ohms in two ranges. Compl ete with 
Test Prods and instruction book 
sh owing how to measure capacity 

inductance as we ll. 
Unbelievable value only £6 ·75 + 
SOp post and insurance. 

FREE Amps rMges kll to enable to read DC current Irom 
0-10 amps, directly on 0-10 scale. It' s Iree if you purchase 
Quickly but If vou already own a mini-tester and wou ld li ke 
one, send £2 ' 50. 

Practical Wireless, April 1981 

SUPER HI-FI SPEAKER CABINETS. 
Made for an expensive Hi-fi ou tfi t- wi ll suit 
any decor. Resonance free cu l· outs l or 8" 
woo fer and 4" tweeter. The Iront materiat 
i s carved Dacron, which i s thick and does 
not need to be stuck in and the comp teted 
uni t is most pl eas ing. Colour bl ack. Su P-
plied in pairs , price £6 · 90 per pai r (this i s 
p robabl y l ess thiw the origina l cost of on(' \ 
cab inet) carriage £3 the pair. 

CHASSIS BARGAIN 
3 wave band radio with !' tereo amplifier 
Made for incorporation in a hi nh-class 
radiogram, th is has a Qua l ity 0 1 outPU1 
which can only be dGscrib cd as superb. I t 
i s truly hi-fi. The ch<lssis size i s flpp roxi -
matel y 14". Push buttons se lec t l onn 
med iu m, short and gram. Contro l ar c 
balance, vo lu me, tr ebl e and bass. Main s 
power supply. Th e output i s 6 + 6 waits 
Brand new and in perfect working o rder. 
offered at less than value of stereo amp 
alone, namely £6 ·90, Post £2 ·00. 

MULLARD UNILEX 
A mains-operated 4 + 4 stereo 
sys tem. Rated one 01 the fin est 
perf o rmers in the stereo fi el d thi s 
would make a wonderful g ift for . 
almost anyone. In easy-to-
assemble modu lar form this .' 
shou ld sett at about £30-but du e '( 
to a sP€'ci'1l bulk buy and as an "( . '. 
incentive for you to buy this '( ' .. 

" . 
V.A. T . and postage. 
FREE GIFT-Bu y this month and 
you will receive a pair 01 Good -
man's elli ptical 8" . 5" speakers 
to match th is amp lifi er . 

... ___ THIS MONTH'S SNIP __ ... 

THERMOSTAT ASSORTMENT 10 thermo-
stats. 1 bi-metal types and 3 liquid types. T here are th e 
cu rr ent stats which will open the swi tch to protect devices 
against overload, short c ircu i ts, etc, or w hen fi ll ed say 
in front of the elemen t of" b lower heater, the hp-a t wou ld 
trip the stal if the blower fus es: applia nce s tats, one 
for h igh temperatures, others adjustabl p over a range of 
temperatures which could inc ludeO-l00 ' C. T here is al so 
a thermostatic pod w hich can be immersed , an oven 
sta t, a ca li brated boil er stat, fin all y an ice s lat wh ich. 
fitt ed to our wa terproof heater c l emen t, up in the loft 
cou ld protect your pipes from freez ing . Separately, 
thes e thermostats would cost round about £ 15 ·00-
however, you can have th e parcel for £2 ·50. 

WALL MOUNTING THERMOSTAT, 
a handsome 2 ton e this is In-

tended for li ving rOoms but is jus t as 
efficien t in a greenhouse or store. 11 is 
suitabl e for normal air tempera ture range 
32 F-aOF -p rice £4 ·60. 

3 KW Mod e 
£6-95 

+£1.50P&'P 

TANGENTIAL 
HEATER UNIT 
A most efficien t and Quiet run· 
ning b lower-heat er by Solatron-
standard rep lacement in many 
lamous name hea ters- com-
pr i ses mains induct ion motor-
long lurbo fan-split heating 

and thermostatic safety 
lrip-simply connect 10 the 
mains for Imm edia te heat-
mount in a simple wooden or 
metal case or moun t direc t Into 
base of say kitchen unit. Price 
£5 ' 95, po st £1 ·50. Contror switc h 
to give 2kw, l kw, cold blow or off 
ava il able 60p ex tra. 3kw mode I 
£6 95. Contro l Switch 95p. 

3·CHANNEL SOUND TO LIGHT KIT 
Complete ki t of part s fo r a th ree -c hanne l sound to li gh t unit 
con tro l ling over 2.000 watts of lighting. Use this at home if 
you wish bu t it is pl en ty ru gged enour.h for Disco work. 
T he unit is housed in an attractive two- tone metal case and 
has controls for each chann el, and a mas ter on /off. The audi o 
input and output are by sockets and three panel mounting 
fu se holders provide thyristor protection. A four-p in p lu g and 
socket faci lHate ease of conn ecting lamps. Special snip price 
is £14 ·95 in kit form or £19 ·95 assemb led and tested . 

8 POWERFUL BATTERY 
MOTORS 
For modets, Meccanos. d r i ll s, remote 
control planes, boats, etc. £2. 

TERMS: Cash with order-but orders under £10 must add 
50p 10 offset packing, etc. 
BULK ENQUIRIES INVITED. PHONE : 0444-54563. 
ACCESS &. BARClAYCARD W ElCOMEO. 

J. Bull [ELECTRICAL] Ltd. 
(DEPT. PW4) 

34·36 AMERICA LANE, 
HAYWARDS HEATH SUSSEX, 

RH163QU 

IT'S FREE 
Our monthly Advance Advertising Bargains List gives 
details ef b argains arriving or just arrived-often bargains 
which sell out before our advertisement can appear - it's 
an interes ting list and it's free-just send S ,A .E. B e low 
are a few of Ih e Bargains slill available from previous 
lines. 
DUE TO THe:: HIGH & RISING PRICES OF FUEL many 
companies and probabry many householders are l ooking 
around for ways of saving some of this cost. On e Company 
ho unl1 t a number of fans from us and filted these on the ceiling 
ollhei r workshoos where th e hot air tends to coll ect !'nd they 
hlow th is hot air downwards. A noth er Company has bought 
hns from us to suck th e ex- haus t from their oil fired cent ral 
heaters throunh a zin zag of asbes tos pipes, the asbestos 
pipes be inQ in Cl separa te chamber which becom es a hot ai r 
c hamber, th e hol air from th is is blown through ducting 10 
w here ever it is needed. B as icall y, they have cut out the normal 
chimney and replaced this wilh of our high pow er extrac-
tor fans. If vou have any oth er qood ideas on heat cost S(lving. 
l et us know and we wil l pass il on to oth er re<ld f'rs 

EXTRACTOR FANS tjj...,. 
Ex-C.omputer made by Woods of " 

. I 
th rough pane l , ve ry powerful 2,SOO Lp .m 
but Qui et running. Choice of 2 sizes, S" 
£5 ' 50 ,6" £6 ' 50 : post £1 per fan . 
PING PONG BALL BLOWER-UPPERS H aVe tOil (101 to 
ornanise a Christmas Party or Charity Fund -RaiS ln o Even t ? 
Th en one always popu lar way is to have ping pong ba t ls QOing 
up anoj down and br-inn cauQht. We hnve some powerful 
blowers (lnd th ese shou ld be i deal for thjs. and of course for 
more seriOllS purposns. T hey are 4 stage blowers, coupl£>d 10 
synchronised AC mains motors of approximately i h.p. T h ey 
have it terrific suction as well as a high verocity blow. Ex com-
pute rs, price £26 ' 00. 

TWO MORE BLOWeRS Both ' snail' type, one very small 
and compacl and suitab l e for coo l ing pro jecto rs or olher 
equ ip me nt. l rnpel l er s i ze 2" 1", coup led to main s vo ltaqe 
induction motor, out l et s iz e app roxim"t (>ry li" li" . Price 
£5 · 50 + 68p. Th e olher is a larger FLANGED BLOWER lor 
direct coupling to ducting, outl et + 1" nanop.. 
holed for easy fixing to trunking. IOlpe ll er size 5j" H" . 
Powered by 1/ 12 h.p. mains motor. £11 -75. 

RECHARGEABLE SOLID GEL BATTERY 12v S A H new 
and unus ed m"de by or for Elpower Corporation of Cali fornia. 
Di mensions. 6" tong, 3!" high and 2j" wide_ Res:Jular pr ice 0 1 
similar battpr i es. R.S. Components is £26 O!) . Lim ited Quan-
t i ly ava i labl e at £15 · 80 . 

DUAL DIGITAL TtMER Short delay, l e ft timer adjuslable 
0-2 spcs timer 0-9 ' 9 SeCS. Made by T echno Ins truments 
Ltd., catilloqu l) no. 010 18/1. W e have very lillle informat i on 
on these. but they C\r p battery opp.rat ed, 10 use you simply set 
the diQital swilch<:s in the deo;irp.d position, turning the rolary 
indicator to th e chos en ti mr-. Th e lilOlD wi ll light up when the 
riohl t imer IS in opp-ration. P('(io:iic or sinQle action possible. 
T his is a precision inst rument4l" wide. 1 i" high and dElep. 
W(' undC'rst(]nrl that th ese cost over £60 ·00 from th e Makers 
li r. li ter! Quantity on ly at £23· 00. 

SOLID STATE VARtACS B y Lew is "nd Holt zOlon Ltd-
their "Elvar". 230-240v AC in out. 10 amp mod el is cylin-
drical approxima tel y "V deep. P rice £13 .80 . 
5 amp model, again Cy l1r1dflcal, 2i" diameter , det)p . Pflce 
£9 ·20. 
E.H.T. UNITS One of Oll r special ities has always been E.H.T . 
transform ers, and we probably have bigger stocks than mos t 
of ou r con tf> mporar ies. 11 is su rprising wha t uses the se high 
vo ltages can be put to-k illing ni es and weeds. li ghling 
centrat heali n9 boilers, 1i!llng paper, ex tr"c ting dust, elc. etc. 
A new one Ihis month i s 14 · 5 KV . (dc) O' SmA- made by 
ADVANCE ELECTRONICS-this u ni t IS enc losed 
and has inpul and o'llput sockl':'ls- size of the unit is <:pproxi-
mately 6" . 3" . 3r'. price £15 38 posl £1. 
To remind you of Ih e E.H.T . Transformers we stock, here i s 
a list: 
3-4 KV 3 mA ex equipmen t £2 90 

5 KV 5 mA ex new equipmen t -£.7 ·15 
5 KV 5 mA with ou ter casing and E.H .T. outl ets £9 ' 45 

8 ' S KV 10 mA to.lally enclosed with E.H.T. outlets £13 ·50 

LEDS are used increasinqly and are now being recommended 
for neflrly ill l indica to rs and for games and novelti es. D ue to 
a fortunat e thi s mon th 'Ne arc able 10 offer 10 red 
led's for £1 . Th ese are the s'1a ll on<:!S equiva lent 10 the TIL 
209. Bulk price £60 00 per 1.00:1 + V .A.T . 

FIG. 8. FLEX is always in demand, especial ly d?ing 
th e Chrislm<lS dpcorations . We are abl e to oRer while Fig: 8 
5 ilmp type on SJ metre roll for £2 ' 8\) , ditto but dark qrey With 
tracer l ead, suitabl e for speat-:er extensions. 5:1 metres £3 ·38. 

500 WATT MERCURY V LAMP Mazda,.rel. 90-5104 
MAT, V b l ended. T hese gIve <'I really powerfu t hg ht hu t, of 
course have to b e used with the correct control gear. We 
expeco'ng to get this control gear early in the New Year. PrIce 
o f Ihe lamp is £3 · 38 + 38p. Post sOp. 

ANTI FROST THERMOSTAT Th e normal refr i gerato r 
type thermostat. off the temperature falls and .so 
is not suitabl e for "ntl-frost d eV ices. However , we have IC'! 
stat-this switch es on as th e tempera ture falls and is set to 
switch on just <lbove fr eez ing point. II is a sketeton slat so 
would requi re boxing, but the price is modest at £1 ·10. 

THIN CONNECTING WIRE .500 7 strand{>d 
copp er core p .... . c. availab le In 10 d ltle ren l colours. 
Pr ice: £7 ·15. 

OCTOBER /NOVEMBER CONSTRUCTOR'S SNIP . 
Here's a super ba rgain for you. 100 tWist rcg ulon 100 1 
shop pric e ovor £5'0, yours for only £11 50 . With .you 
will be able to drill metal, wood, plastic etc tile 
holes in P.C .B . riqhl UP to about Don ' t miSs this Slllp-
send your ord er to·dny. 

SUPER BREAKDOWN PARCEL wi th free g i ft of a desold- ' 
ering pump, perhnps the most useful break.-down parcel we 
have ever offered. Consists of 50 nearly all Co".,pu ter 
panel s on which y'lU wi ll fi nd: over 300 ICs, over 300 d.lodes, 
over 200 transistors and many hu ndred other paris. reS Istors, 
condensors. moll! turn pots, rectifie rs, SCR elc. elc. for o.nly 
£8 ' 50. w h ich when yo u deduct the va lu e of the desolderlO9 

4p per pane l. + £1 ' 27 

9-.e:·} 
TIME SWITCH BARG AIN LiHge 
c l ear mains frequency con trolled 
clock, which wi ll always show y?U the 
correct time + start and stop SWitches 
w ith dials. Complete with knobs 
£2 · 50. 

15 
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THIS MONTH 'S LAR SPECIAL - Trio C01303G 5MHz monitor-scope 
with two-tone oscillator £140.00 inc VAT. 

TRIO EQUIPMENT Price inc . VAT 
£365.00 

2B5.00 
690.00 

NEW ! 
R l 000 
RB20 
TSB30S 

VF0230 
AT230 
SP230 
DFC230 
YKBBC 
YKBBCN 
SM220 
BSB 
AT200 
TL922 
TS520SE 
SP520 
DG5 
DK520 
YG3395C 
TS 120V 
TS 130S 
TS130V 
SP40 
TL120 
PS20 
MB 100 
YKBBC 
SP120 
VF0 120 
AT120 
TS 120S 
PS30 
TS770E 
SP70 
TR7600 
TR7BOO 
PSB 
TR2300 
VB2300 
MB2 
RAl 
TS1BOS 

VF0 1BO 
SP1BO 
AT1BO 
PB10 
TR2300 
LAWPS1200 

SRX30 
HS5 
HS4 

Trio 9000 multi-mode 
200kHz to 30M Hz PLL Receiver with d igita l readout ....... . 
The ultimate matching receiver to the T5820 ... 
160 10M transceiver with the new bands. Successor 10 
the TSB20 ...... . .......................... . 
Digi ta l VFO w ith memories and digita l readout .... . . 
All band ATV and power meter. Matches TSB30S .... . 
External speaker unit with switched filters 
Digita l frequency remote con trol ler. Four memories etc ... .. . 
500Hz CW Filter... . ................. . 
270Hz CW Filter 
Monitor scope .. 
TSB20 scan board for SM220 .... .. . 
1.8 la 30MHz antenna tuner .. 
HF linear amplifier 160- 1 Om/2kW P.E.P. 
1.B 30MHz SSB transceiver 200W P.E.P .... 
Matching speaker ...... ............................. . 
Digi tal d isplay/40M Hz frequency CQunter 
Conversion ki t allows use of DG5 with T5 520 ... 
CWfilter ........... . ' 
BO- l 0m mobile transceiver 20W P.E.P ....... . 
B band 200W pep mobile transceiver ...... . 
8 band 20W pep mobile transceiyer 
New mobi le speaker unit .......... .. .................................... .. ... . . 
BO-l0m 200W P.E.P. linea r 
AC power supply for TS 120V .......................................... . 
Mobi le mount ing bracket.. ...... 
CWfilter .................. ... . 
Matching speaker ... 
Remote VFO 
An tenna tuner (1 OOW) 
80- 1 Om mobile transceiver 200W P.E.P 
AC PSU for TS 120S. TA 130 & TS lBOS ........ . 
2m 70cm all mode dual bander 
Matching speaker ...... . .............................. . 
2m synthesised mobi le FM 10 WatL ....... .. .................... . 
2m synthesised mobile FM 25 Wan ......................... . 
PSU for TR7625 only ...................... . 
2m FM portable transceiver 
lOW booster 
Mobile mount ....................... .... . 
Helical rubber antenna .. 
160 10m Sol ida Sta te Transceiver. Digi tal memory system. 
200Wpep 
Externa l VFO 
Speaker 
1.8 30MHz anten na tuner ... 
Pack of 10 ni-cad ba u edes ......................... . 
Spare power lead .......................................... ............... .. 
Power supply unit and ni-cad chargm for TR2200G XI 
TR2300/TR3200 and ICOM portables. You can charge 
and operate at the same t ime .... 
0 .5 10 30M Hz SWL Receiver .. 
Communica t ions headphones. ta ilored response .. 
Communica t ions headphones. ta ilored response .. 

639 .52 
194.45 
106.72 

33 .14 
163. 13 

17.2 5 
2B.62 

197.BO 
4B.30 
B2 .BO 

595.70 
437.00 

17 .25 
103 .50 

10.35 
37 .95 

347 .30 
491.05 
404.34 

26 .B9 
12B.BO 
44.B5 
17 .25 
2B.75 
25.30 
B9.70 
55 .20 

432 .40 
B5. 10 

730 .2 5 
lB.40 

220.00 
26B.00 

BO.OO 
166.75 
49.45 
17.25 

6.90 

679.65 
96 .60 
36 .BO 
9 5.45 
10 .3 5 

1.30 

29 .50 
£15B.00 

21.B5 
10.35 

HOW TO BUVI CITY 
LIBRARY 

MC50 
MC35S 
MC30S 
LF30A 
LAR 

De luxe desk m icrophone dua l impeda nce 
50K fi st microphone (noise cancelling) ....... 
500 ollm fist microphone (noise cancelling) 
H F low pass filter 1 kW 90dB. Stop band rejection .. . 
1 kW P.E.P. 3 -way antenna switch ...... ............................... . 

VHF AMATEUR RECEIVERS 
SR9 
AMR217 B 

Tuneable/crystal 2m FM receiver 144 146MHz 
Scanner. The best mains/battery operated ....... .'. 

HF MOBILE ANTENNAS 

24.15 
13.BO 
13.BO 
18.40 
16.95 

46.00 
120.75 

·G· w llip tribander helica l 20i 15/ 1 0 .. 24.72 
.c:. w llip multi mobi le 20/15/ 10 ..... ......................................... 2B.7 5 
LF . .:oils for the above w hips (specify whether tribander or mu lti -mobile) .. 6 .56 
Telescopic w hips for th e above..... .......... ............................. 3 .34 
Base mounts for all 'G ' w hips... ................ .............. 4 .48 

VHF/UHF 'J ' BEAM S. All 'J' Beam products available 
Famous Ringo Ranger 2m co- linear .. .............. ....... 27 .60 
Slim Jim 2m vertical .. ............................. 21.00 
GDX2 VHF/ UH F Discone Antenna ...................... 39 .50 

ROTATORS 
DR7500 
DR 7600 
DRB600P 

Sky King SU2000 
Will take 3 element tribander ........................................ . 
Wil l take a 2 element 40 metre beam .. . . ........... .. ............ . 
As above but with preset or manua l controller ...... . 
Channel Master 9502A .......................... .. .......... . 
Chann el Maste r HD/ 950B ...... ............. . 

46.00 
10B.l0 
154.10 
204 .70 

56 .00 
7B.00 

VHF MOBILE WHIPS A.S.P. (Telecoms Accessories) 
All ASP mobile antennas and accessories available 

NEW HF VERTICAL ANTENNA 
HF5 
HF5R 

BO 10m vert ica l. 
Operational radia l kit for roof mounting 

4B.50 
2B.00 

ICOM PRODUCTS 
IC2 40 
IC2 15E 
IC202S 
IC2 11E 
IC70 1 
IC255E 
IC2E 
IC260E 
IC25 1 E 

FM mobile synthesised transceiver 2m ................................ .. . 
FM portable ILAR PS 1200 available!) 2m .... . 
SSB portable (LAR PS 1200 available!) 2m ...... . . 
Al l mode 2m transce iver .............................. .. .. 
1.8 to 30MHz HF transceiver.. .. ................. .. 
2 5 watt FM 2m mobile with memory and scanner ... .. . 
2m FM hand portable 
2m all mode mobile ...... .. 
All mode transceiver ... .. 

Securicor delivery arranged if required 

169.00 
162.00 
169.00 
450.00 
899.00 
255.00 
159.00 
339.00 
479.00 

Authorised Distributor for TRIO, 
Equipment & Area Distributors for 
JAY BEAM, ANTENNA 
SPECIALISTS & HILOMAST 

OFF THE PAGE - Simply choose the 
product and then complete the 
coupon and enclose cheque. 
* Open Mon-Fri 9.15-630pm THEHEADROW PRODUCTS. i 

Saturday 9.15-5.30pm FROM THE SHOP - We're close to LEEDS AMATEUR RADIO * H.P. Terms on request tt. / the station and car parks, Do call in 27 Cook ridge Street, Leeds 2 _ _ your _ ___ _ 
I * Post to : Leeds Amateur Radio, 27 Cookridge Street, Leeds 2. 

I enclose cheque for L ____ Plus 50p for TO BARCLAYCAROI ACCESS . 
to purchase " .. ,."",'" .. 1>1<" I authorise you to debit my Barclaycardl Access Account 
Name_________ _ _______ with the amount of L My No,is ..;;;; 
Address ___ _ _____ __ I I I I I I I I I I I I I I I DJ ,,/SA 

Signature _____ ______________ _ 
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Round the Clock 
TECHNIQUES advance so rapidly in radio and electronics that it is 
very easy to become blase about them. Whether each development 
is viewed as good or bad depends upon an individual's personal 
preference and experience. For example, I must confess that I still 
like a receiver to have traditional-style manual tuning, rather than 
step-l.Ip/step-down synthesiser tuning, though I am a convert to 
digital frequency readout. 

Some of these new techniques have far-reaching effects, not 
always immediately obvious, and this is perhaps nowhere more 
true than in the case of the change from analogue to digital 
displays. This was brought home to me recently in a rather unusual 
way, whilst visiting a relative in hospital. To pass the time, she had 
been working through a book of puzzles, including the sort where 
you have to fit six-letter words into an interlocking honeycomb 
pattern of hexagons. Answers to clues .with odd numbers go 
anti-clockwise and those with even numbers clockwise. 

With the clues there was a little drawing to explain this rule, and 
my first reaction was: "Surely people don't have to be told which 
are odd numbers and which are even!" Thinking about it a bit more, 
I realised that it might be more necessary to explain the meaning of 
clockwise and anti-clockwise, for it would be quite possible for a 
child nowadays to grow up entirely in a world of digital clocks and 
watches, at home, at school and in public places. The term 
"clockwise' could well mean nothing to such a person, but what 

could you use instead? The instruction to turn a receiver volume 
control to the right, for instance, would be equivalent to clockwise 
providing you considered the top of the knob as your reference 
point. If it was a pointer knob, and the pointer was towards the 
bottom, you could argue equally well that "to the right" equalled 
anti-clockwise. 

As it happens, quartz analogue watches and clocks have started 
to become more popular, and the digital tide has been turned, but if 
this were not so, what a mess we could have got into in giving 
adjustment and operating instructions for radio and electronic 
equipment, and many other fields besides. Can you think of an 
alternative term for clock-wise that is brief and capable of only one 
interpretation? 

* * * * * * 
Congratulations to all those who passed the December 1980 

Radio Amateurs' Examination especially to our Technical 
Sub-Editor Elaine Howard who will shortly be adding a 
G4 to our masthead. 
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ALAN MARTIN GBZPW 

News from leom 
The IC-240 has had a face lift , 
enabling operation over the full 2m 
band without pre-programming. The 
new set, called the IC-24G, has a 
combined digital selector and readout 
visible in the brightest sunlight. All the 
" works" are exactly the same as the 
IC-240 which has built an enviable 
reputation for reliability. Power output 
is 1 or 10 watts. Channel steps of 

2m Base Antenna 
As a development of their original 
range of rugged CB antennas, the 
Firestik Antenna Company have recen-
tly introduced two v.h.f. vertical base 
station devices intended for the 2m 
Amateur and 156MHz Marine/ Land 
Mobile bands. 

Both fe.ature a spiral wound wire 
driven element, bonded onto a 
fibreglass supporting shaft and fully 
enclosed in heat shrunk polyolifin 
sleeving. 

The 5A/8 (physical and electrical) 
driven element, which comes factory 
set for optimum match at the band 
centres, screws into a composite base 
mount that incorporates a PL-259 
coaxial adapter and inserts for three, 
534mm long, solid aluminium ground 
plane radial elements. 

The base is recessed to allow 
mounting of the antennas on a 32mm 
diameter tubular mast. The coaxial 
feeder passes up through the tubular 
support to the feed point connector 
and is thus protected from the adverse 
effects of the weather. 

Each antenna has a nominal im-
pedance of 50-52 ohms with a quoted 
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12 ·5kHz and 25kHz, and simplex! 
repeater/ full reverse repeater operation 
are all selectable from the front panel. 
Manual tone-burst is provided . The IC-
24G will cost £ 199 including VAT from 
Thanet Electronics, 143 Reculver 
Road, Beltinge, Heme Bay, Kent. Tel: 
Heme Bay (02273) 63859. A remote 
readout and channel-change unit will 
be available as a n optional 
extra. 

4 foot VHF 
'Firestik' whip 

/ 
21 " solid 
aluminum 

radial 
(one of three) 

Super Pre-amp 
We have recently received a 2m GaAs 
f.e.!. pre-amplifier for evaluation from 
R & S Developments. This, their MK II 
device has been designed for the v.h.f. 
operator requiring the lowest possible 
noise figures . and best receiver sen-

. sitivity. 
The unit is available , fully built, in an 

d . tight stove-enamelled diecast box, 
provided with b.n.c. sockets for in-line 
connection . An internal regulator sup-
ply feeds the circuit with the necessary 
highly stable voltage; input voltage 
being in the range 9-1 5V d.c. 

A future " Air Test" will provide the 
full laboratory test figures but a 
provisional trial in conjunction with a 
good " state-of-the-art" transceiver has 
indicated the effectiveness of this 
device. R & S quote a gain of 27dB 
and a noise figure, typically, of O· 6dB! 
The current price of the pre-amp is £40 
plus 80p p&p. 

Other products available are a 70cm 
version of the above with an identical 
specification, and price, an electronic 
keyer board for c.w . and an active 
audio filter board. 

Further details of all R & S Develop-
ments products can be obtained by 
sending an s.a.e. to : 20 Beweshill Cres-
cent. Winlaton, Blaydon-on-Tyne, Tyne 
and Wear NE21 6BW. 

gain, over a quarter-wave, of 3dB. 
Standing wave ratios, measured at 
band centre , are specified as 1·1 to 1. 
As supplied the bandwidth of the 2m 
antenna covers 144MHz to 148MHz 
and the Marine/ Land Mobile version 
156 · 250MHz to 158·715MHz, 
however instructions are provided to 
allow " prun ing" adjustment to higher 
frequencies. 

Additional points of interest include 
power handling capability of 400W 
a.m.-800W p.e.p., a low angle of 
radiation and an inherent resistance to 
static noise. 

The VAT and carriage inclusive price 
for the kit is £33 .75, and is obtainable 
from : Wintjoy Ltd., 103 High Street, 
Shepperton, Middlesex TW17 9BL 
Tel: Walton-on - Thames (093 22) 
48145. 
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Increase Your IITalk 
Power 11 

T & T Electronics have recently in-
troduced a new speech processor 
called the Persuader. It is simple to 
install and connects between the 
microphone and the transmitter. 

A switch is provided to switch the 
unit in or out of circuit as required , 
when switched in the Persuader will 
remove unwanted audio frequencies 
below 300Hz and above 3kHz and will 
also greatly increase the average level 
a.f. relative to the peaks. An extra gain 
of 15dB can be achieved which repre-
sents an increase in "talk power" of 
32 times. 

The input will accept signals over 
the range O· 5mV to 100mV and is 
suitable for most standard 

. microphones. Once the " set level" 
control has been adjusted to show the 
correct level on the two Le.d.s, the out-
put will be automatically correct for the 
rig and microphone being used. 

Available at an all inclusive price of 
£38 .18, the Persuader can be obtained 
from: T & T Electronics, Green Hayes, 
Surlingham Lane, Rockland St Mary, 
Norwich NR14 7HH. Tel: Surlingham 
(05088) 632. 

Cut It Out 
West Hyde Developments Ltd. has ad-
ded two new products to its range of 
cutting tools. Both are hand reamers 
w i th integral tom my-bars, one 
designed for increasing hole sizes to 
anything from 3 ·2mm to 12·7mm and 
the other with a range from 9 ·7mm to 
25Amm (C in photograph). 

Other items in the cutting tool range 
include matching reamers for use with 
a hand ' brace, a range of four Conecut 
powered reamers with an overall range 
of finished aperture sizes from 3mm to 
52 mm (Bl, the very useful Adel hand-

TOMORROW'S WORLD 

Instanllaverage pte- Time 01 day and elapsed Calibra tion switch to fine 

MPG MPH GPH selection button FUEL time from star' Olltip DIST tune the computer 

Ins tant and average 
mformation updated every 1.5 

seconds 

Total fuel used over a Distance travelled on 
day, weeK, month or trip trip/distance /ravelled 

since reset . IS h ® At the touch of a button everything you need to know rue tretc er for maximum fuel economy, trip scheduling and 
Drive Computer record keeping yet ifs as easy to fit as a car stereo. 

operated nibbling tool, capable of 
cutting almost any size or shape hole in 
up to 1 6-gauge aluminium without dis-
tortion (Al, and the versatile Bradrad 
drilling and deburring tool which is 
available in four sizes to drill and 
deburr in one operation (D). 

For further information and prices 
contact : West Hyde Developments 
Ltd., Unit 9, Park Street Industrial 
Estate, Aylesbury, Bucks HP20 1 ET. 
Tel: (0296) 20441 /5. 

You can order these super m-car prOducts d"ectly from the suppliers and save [CC's 'rom 
day one. 
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Name 
Address 

Please send me your leaflet 'TOMORROW's WORL D TODAY" 
or send me directly 

retail ·your price qty rqd 
FuelStretcher [46 95 
FS Drive Computer [79.95 
EnwoCrUlse [69.95 
lnst/oper. manual only - [ 250 

Mall/Phone your order with Access or Barclaycard No ... .. 

I enclose cheque/ 
POs for £: 
Cheque No 

. Prices Include VAT. but exclude P&P at £1 .75 per product Allow 14 days for delivery 
EnwoSystems Ud . Hampsfell Road. Grange-aver-Sands. Cumbria LA t 1 6BE 
Tel. 04484 4233/4 
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ALAN MARTIN GBZPW 
Check It Out 
If you want to check that a test pin has 
a voltage on it the new range of Steinel 
check probes could provide the ideal 
means. 

The six different models offer a wide 
choice of ranges and indications from 
the simplest Volt Check which in-
dicates that a voltage in the range 
4·5V to 450V is present and shows 
either that it is a.c. or d.c. and in the 
latter case indicates the polarity, to the 
sophisticated Master Check. 

Master Check covers 6V to 450V 
with discrete I.e.d . indicators for 6, 12, 
24, 50, 110, 240 and 415V with 
polarity indication as well. Like the rest 
of the checkers these are two-lead 

NewSlimmerJim 
Remember the "Slim Jim" antenna 
designs published in Practical Wireless, 
which have since become recognised 
as a highly adaptable standard-setter in 
antenna design? Well , PW contributor, 
Fred Judd G2BCX, has designed an 
even slimmer, more versatile omni-
directional vertical antenna for 2m, 
called the "Slim Jim Super" which 
should prove ideal for mobile , base or 
even portable operation and measures 
only 1 068mm (42in) . 

Being a free-space antenna, the 
"Slim Jim Super" does not rely on the 
ground-plane effect and can be used 
on vehicles with fibre-glass bodies or 
roof tops at full efficiency. All models 
are weather protected and feature an 
external sleeve adjuster for minimum 
v.s.w .r. setting. 
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devices fully insulated and claimed to 
be virtually unbreakable. 

Steinel also produce an electronic 
version of the old electrician 's standby, 
the neon screwdriver tester. Called the 
Mono Check this tool can be used to 
indicate voltages of between 80 and 
250V a.c. and has an internal 
resistance of 10MO and will operate 
even on a wooden stepladder standing 
on insulated flooring. 

Prices range from £3.21 for the sim-
plest Volt Check to £ 12.36 for the top 
of the range Master Check (Inc. VAT) . 

Further details from Steinel KG, 288 
Chester Road North, Sutton Coldfield, 
West Midlands B73 6RR. Tel: 021-
3555328. 

Typical ground plane antenna twAM0351 
90° 80 70 60 

50 
40 

30 

Typical vertical radiation patterns 

The smaller dimensions and high 
efficiency have been made possible by 
a unique high-"Q" helical stub 
matching system which gives the an-
tenna a claimed 50 per cent greater 
efficiency over most other ground-

Ultra Low-Power d.p.m. 
Lascar Electronics introduce the DPM-
200, a new I.c.d. digital panel meter 
which is claimed to be the first of a 
new generation of d.p.m.s, giving at 
least ten times the battery life of any 
existing type. A PP3 battery will power 
the meter for typically two years, if 
operated for eight hours a day, seven 
days a week. 

LCD watch techni-
ques are used to reduce the depth to a 
minimum, the meter is fitted into a DIN 
bezel measuring 72 x 36mm, with 
large 1 5mm digits and the display also 
contains many other useful annun-
ciators. 

Other standard features include a 
digital hold facility , auto-zero, auto-
polarity, external band-gap reference 
for maximum stability, single-rail sup-
ply of 5V to 15\1 d.c. drawing 200/lA, 
programmable decimal points and a 
200mV f.s.d. 

The data sheet provided with the 
meter describes 10 small hand-held 
instruments, including multimeters, 
thermometer, pH meter, etc. 

The VAT and carriage inclusive price 
of the DPM-200 is £23 .51, supplied 
with a free purpose-built instrument 
case (normally costing £2 .25) with 
every meter ordered during 1981. 
Available from: Lascar Electronics Ltd., 
Unit 1, Thomasin Road, Burnt Mills, 
Basildon, Essex SS 13 1 LH. Tel: (0268) 
727383. 

plane or single element antennas. 
Specification details include : gain, 6dB 
over a typical 51J8 ground-plane at a 
vertical angle of 0 degrees; angle of 
maximum radiation with respect to 
ground, five degrees approx.; im-
pedance, 50 ohms; v.s.w.r., average 
1.2: 1 or less across the band. 

Prices which include VAT and 
carriage are, £ 17 .50 for the "Slim Jim 
Super" , £3.50 for wall/ mast mounting 
bracket and U-clamp, or £21 for both. 
Wrenpro Systems, Reedham, Norfolk. 
Tel: Freethorpe (049 370) 245. 
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A monthly look at some aspect of the radio/electronics 
hobby that seems to bug the beginner, or occasionally 
a more advanced topic seen from an unusual angle. 

SINGLE SIDEBAND (s.s.b.) Part 2 
Last month, I introduced the ideas of looking at an 
amplitude-modulated transmission from the point of view of 
its waveform, and of its frequency spectrum. We had just got 
as far as saying that we could suppress the carrier and one 
of the two sidebands as well. 

In fact , there are several varieties of "s.s.b:· modulation, 
but the one normally used in the amateur service is as 
described above. The unwanted sideband and carrier cannot 
be completely eliminated, but they are usually suppressed to 
at least 40dB below the peak power of the remaining side-
band. As a general rule, most services use lower sideband 
(I.s.b.) below 1 OM Hz, and upper side band (u .s.b.) above 
10MHz. 

If we take the transmission of Fig. 4 last month and sup-
press the lower sideband and the carrier, we are left with a 
single transmission , which so far as the distant receiver is 
concerned, would look exactly the same as an unmodulated 
carrier from an ordinary a.m. station. If the modulating audio 
tone was to be keyed in Morse code, the transmitter would 
effectively be raqiating c.w ., and in fact this is how many 
modern amateur multi-mode transmitters produce c.w., 
because it's much easier than altering the circuitry to 
product real keyed carrier. Perhaps an example will make the 
whole thing clearer. 

If we take a 20m band s.s.b. transmitter, tuned to a carrier 
frequency of 14 100kHz and set for u.s.b. , and modulate it 
with a keyed 1 kHz tone, it will effectively radiate c.w . on 
14 101 kHz. To receive this, we need a receiver having a beat 
frequency oscillator (b.f.o.) to " beat" the incoming signal 
against, so that it can be detected and turned back into an 
audio tone. Here, I am going to assume for simplicity that we 
are using a "straight" (t.r.f.) or direct-conversion receiver 
rather than the more common superhet, so that the b.f.o. 
would be set to 14 100kHz, thus replacing the original 
carrier and reproducing the 1 kHz tone. In this arrangement, 
the b.f.o. could be set to 14 102kHz with the same end 
result, but this wouldn't necessarily work with a superhet, 
and certainly not in a transceiver. 
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If the b.f.o. (or carrier insertion oscillator (c,i.o.), as it is 
usually called in a s.s.b. receiver) was not set exactly to 
14 100kHz, the audio tone coming out of the receiver 
loudspeaker or 'phones would not be exactly 1 kHz. As an 
example, if the c.i.o. is set to 141 00,2kHz, the audio tone 
would be 200Hz low, at 800Hz. This wouldn't usually be too 
important, and indeed a c.w. operator will always tune his 
receiver to produce the beat note which he favours, unless 
he is using some sort of fixed-tune audio filter as a selectivity 
aid. 

Consider, though, what would happen if the signal that 
had to be transmitted consisted of two simultaneous audio 
tones, one being the second harmonic of the other at, say, 
750Hz and 1500Hz. Heard on our receiver with its 200Hz 
tuning error, these would come out as 550Hz and 1300Hz, 
and would sound completely different, being rather discor-
dant compared with the smooth sound of a note and its 
second harmonic. (1300 does not equal 2 x 550, of course.) 

What is more commonly transmitted over an s.s.b. link is 
speech, which is made up of a whole mixture of frequencies, 
some harmonically related and some not. To tune in such a 
signal on a receiver is really a two-stage process: 1. Finding 
the wanted signal; in other words, getting it within the 
receiver's passband. 2 . Resolving the signal-getting the 
tuning of the c.i.o. close enough to the original carrier fre-
quency to turn the output of the receiver into understandable 
speech , of acceptable quality. 

This final part of the tuning process is difficult to describe 
on paper, although reasonably easy to demonstrate. I was 
able to teach my 16-year-old daughter to tune an s.s.b. 
signal properly with about five minutes practice. The secret, 
having got the signal to the "intelligible" stage, is to try to 
get rid of what I can best describe as the "frog-in-the-
throat" sound to the distant speaker. A quiet room is essen-
tial if you're using a loudspeaker, but headphones are better 
still. The slower the rate of tune (fewer kHz per turn) of the 
main or fine tuning controls on the receiver, the easier this 
will be. A professional s.s.b. receiver will have a fine tune 
control (often called a " Clarifier") with a swing which may be 
as little as ± 100Hz. Trying to do the same job on an 
amateur-grade receiver with a fine tune range of ±3kHz or 
± 5kHz, or even no fine tune control at all, is not easy. 

How accurate the c.i .o. frequency must be depends upon 
the purpose of the link and the experience of the listener. For 
a receiver forming part of a public telephone service, where 
the listeners are unskilled and it is more or less essential that 
the voice at the far end is recognisable, errors of less than 
10Hz are desirable, and over 30Hz unacceptable. An ex-
perienced s.s.b. operator, on the other hand, can quite easily 
cope with 100Hz or more off tune, although prolonged 
listening in such conditions is very wearing. 

Sometimes it will prove impossible to banish the "frog-in-
the-throat" completely, generally as a result of deficiencies 
such as intermodulation distortion in the distant transmitter. 

It you try to listen to an s.s.b. speech transmission on an 
ordinary broadcast receiver without a b.f.o., all you will hear 
is a " monkey chatter" resulting from the sideband compo-
nents beating against one another, with completely unin-
telligible results. If you listened on such a receiver to the 
two-tone transmission I described above, you would hear 
the difference frequency-750Hz-because the receiver 
sees the two signals as a " carrier" and a "tone" and extracts 
the difference. Incidentally, two-tone signals are used to test 
s.s.b. transmitters, though the tones employed are then not 
harmonically related. 

continued on page 28 

23 
www.americanradiohistory.com



DEAR SIR, 
Itoll n likethlS ... KES 

I thought, Mr Editor, that you might be interested in my 
initiation into the world of short-wave radio. If you are 
not-well, you can always make a paper plane with this 
letter and ny it across the office. 

I used to do Photography, actually. I did my own 
processing and the spare room was not so spare as dark . 
But somehow I seemed to have more success in ruining the 
carpet and staining the cat than I did in producing good 
prints. David Bailey has nothing to fear from me I told 
myself, and decided to finish with photography for good. 

I discussed a divorce with The Wife, scrubbed the cat 
and turned my thoughts heavenwards-to the Ionosphere. 
I'd have a go at Amateur Radio, I thought. 

The Wife was pleased (well, it's not so messy, is it?) and 
I did, after all, redecorate the spare room. And, when the 
carpet dried out the stains seemed to blend in with the 
pattern; even the cat seemed to have suffered no deep 
psychological harm. Just the odd twitch, perhaps. 

Vision 
So I went off and bought a copy of-yes, you've 

guessed it, Practical Wireless. I gazed in wonder at the ad-
verts and the good-looking bloke on the cover and that 
was it ; I couldn 't understand the rest. But I persevered and 
sent for a kit of parts-I would, I decided, build a one-
valve set. 

Eagerly I waited for the parts to arrive, in my ignorance 
rewiring the spare room in a frantic fervour. Perhaps I 
would need a direct supply from the local power station; a 
supergrid feeder, even. 

" He tried to poison himself with photographics," said 
The Wife, encouraging as ever, " now he's trying to 
electrocute himself." A man with a vision, I pressed on 
regardless. 

The great day arrived at last and a parcel was 
delivered-my kit of parts. It was something of an anti-
climax, really-not exactly like the BBC main transmitter 
or as I had imagined. Feverishly, spilling coffee and 
recklessly smashing the marmalade pot on the noor, I tore 
the package apart and stood gazing in wonder at the 
components within. 

never get that lot to work," muttered The Wife. 
" It took him three months to put a plug on the toaster." 
o thou of little faith , thought I. 

Wire-less 
Undaunted, I scooped it all up and retreated to the 

spare room-now renamed "The Radio Room". True, I 
lost dignity as I trod an amalgam of glass and marmalade 
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into the carpet, but undaunted I remained. We Radio 
Enthusiasts are above such mundane concerns. 

One hour, one cut thumb and two burnt fingers later I 
had it all finished and crammed the phones onto my head 
(I did know that much) . Eagerly I twiddled the knobs and 
got-nothing. Perhaps you know the feeling. 

The cat glaring malevolently at me from the safe 
distance of the window-sill, I desperately rechecked my 
wiring. Five minutes later (not really that much to a one-
valver, is there?), I had discovered the fault-a missing 
wire. The aerial wire, as a matter of fact. 

" Well?" enquired The Wife, " have you got Australia 
yet?" She fell about in an uncontrolled fit of laughter. 
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I, 
,Through a Window 

Not having a garden but only a small courtyard created 
a problem where the aerial was concerned. I decided to 
overcome it by fixing a pole 'to the roof of the back door 
porch. 

Taking my tools, the wire, some nails and my life in 
both hands and warmed by the early morning sunshine, I 
climbed out of an upstairs window and onto the roof of the 
porch .. The cat' could fully appreciate this part of the 
operation and carefully selected a good vanta'ge point from 
which to watch. Its golden irises shone as it peered keenly 
up at me, licking its lips in anticipation of the crash that 
must surely follow. The Wife-interested as ever----'went 
out shopping. 

"Let me know which hospital he's taken to, won't you 
Mildred?" she called to our neighbour. Very reassuring 
The Wife. ' 

To confound them all, I fixed the pole and the aerial and 
managed to get back into the house unscathed. Okay, I 
admit to having broken a vase and part of the window-
frame in the process but the main thing is that when I 
plugged in the aerial, the thing worked-all one valve of it. 
And to a Radio Enthusiast, to hear a station on a set that 
you have built yourself is the very pinnacle of achieve-
ment, even if it is in Welsh. 

And Now . .. 
And since then I've never really looked back, you know. 

The walls are papered with QSL cards, the courtyard is 
positively festooned with aerials and, would you believe it, 
even The Wife is getting interested. The cat, admittedly, 
exudes an air of haughty disdain; its owners, it evidently 
considers, have gone bananas. . 

But the point that I am trying to make, Mr Editor, is 
that to enjoy our hobby we don't need loads of fancy gear 
and proper facilities, and certainly not a'cat. You just need 
an understanding wife and a thick skin. If you are not 
married, you shouldn't be sitting in night after night listen-
ing to the radio anyway, of course. But I hope you see 
what I am getting at. 

If it's a wet dismal day and I haven't achieved anything 
else, I hope I've cheered you up a bit. My one-valver has 
passed into history now, of course, and my present-day rig 
is like the flight deck of Concorde by comparison, but that 
is another story. I'll tell you about it sometime, if you like. 

Go.od listening! . • 

April 198J 
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Beginners 2m Converter, 
Sept. 1980 
If unwanted coverage and spurious responses are 
found ' when using the converter, these may be 
removed by "taming" the oscillator. Increasing the 
value of R3 to 330kO will effect a cure, 

PWSherborne, Nov. 1980 
In Fig. 10. the lead from a.m, antenna socket should 
go to pin 20 on the f.m. Lf. and a.m. tuner head, not 
pin 1 7 as shown. 

PW Twynham, Jan. 1981 
A short link is required between the left-hand end of 
R21 (Fig. 17) and the display anodes +5V rail, of the 
p.c.b. Pins 13 and 14 of IC 1 should be linked. 

PWTape Slide Controller, 
Jan./Feb.1981 
On the component overlay Fig. 10, R33 has been 
duplicated, the oomponent lying below C17 should be 
R35, not R33 as shown. In the circuit diagram Fig. 3, 
the bottom end of R 18 should not be connected to av, 
but should be connected to the same point as the 
wiper. The same applies to R37. 

The polarity of C29 is drawn incorrectly on the p.c.b. 
layout in Fig. 14, the circuit diagram is correct. 

Active Receiving Antenna, March 1981 
The left-hand end track leadout of potentiometer R7 
should not be connected to the earth plane. Remove 
sufficient copper from around this pin to ensure no 
connection is made. 

Frequency Allocation Chart, March 1981 
We should have made it clear that, with certain excep-
tions, the allocations shown are either world-wide, or 
where regional variations occur, those for Region 1 
(broadly speaking comprising Europe, Africa and the 
USSR). 

Considerable variations occur locally,which are 
detailed in the official International Table of Frequency 
Allocations in three columns and nearly 500 foot-
notes. To give just one example-the 160 metre 
amateur band-l 5 European countries can allocate 
up to 200kHz of additional space to amateurs on a 
secondary-user basis. In the UK, this is fixed as 
1·8-2·0MHz. 

It is obviously impossible to detail all these varia-
tions in a chart, and where allocations on your 
Amateur Licence, for instance, differ from the chart, it 
is the licence which you should follow. 

." 
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I AUDIO POWER AMPLIFIERS 
M.J.DARBY 

In this, the final part of the series, we look at an integrated 
circuit driver, and two high-power amplifier circuits, one 
capable of a mean output power of 1· 5k W. 

Audio Driver 
Another way of constructing a high-quality audio 

amplifier involves the use of an audio power driver in-
tegrated circuit. This type of device is not common, but the 
National Semiconductor LM391N-60 power driver has 
recently become available through a retail source (Arrow 
Electronics Ltd., Coptfold Road, Brentwood, CM14 
4BN). It can be used in the circuit of Fig. 17 to drive dis-
crete power transistors externally connected as a com-
plementary pair of Dariingtons. The circuit shown will 
provide an output of 20W into an sn load or 30W into a 
4n load with a total harmonic distortion of about 0 ·01% 
at 1kHz rising to 0·3% at 10kHz. The response is level to 
±0·25dB from 20Hz to 20kHz. 

The gain of this circuit is determined by the feedback 
resistors and is equal to (1 + R4/Rl) or about 20·6 with 
the values shown. The input voltage required for full out-
put power is about 614mV for the 20W version with an 
80 load, and 532mV for the 30W, 4n version. If the gain 
is increased to 200, the distortion is increased to about 
0·05% at 1kHz, rising to about 0·14% at 10kHz owing to 
the reduced amount of negative feedback. The presence of 
Cl reduces the amplifier gain to unity at zero frequency as 
previously discussed. The frequency compensation 
capacitor C4 sets the gain-bandwidth product. 

The resistors R 7 and R 15 in the base circuits of the out-
put transistors remove stored charge in the bases of these 
components. The O·22n resistors R9 and R12 in the out-
put transistor emitter circuits increase the thermal stability 
in these stages. The output inductor L 1 in parallel with the 
resistor RIO can be made as a single component by 
winding about 25 turns of enamelled wire around a IOn, 
2W resistor; it is required for capacitive loads. The com-
ponents Rl1 and CS form the normal Zobel network. 

Pin S of the device can provide a current of 5mA to 
Trl, whilst pin 5 can sink (that is, accept) a current of 
5mA from Tr3. The overall gain of each of these driver 
transistors and their output transistors must have such a 
value that, when it is multiplied by the 5mA base current 
available from the integrated circuit, will enable the 
required output current to be delivered to the load. 

The driver transistors Tr 1 and Tr3 in the circuit shown 
each have a current gain of not less than 40 at a collector 
current of O· 2A, and the power output devices Tr2 and 
Tr4 a gain of not less than 30 at 4A. Thus the driver 
current could reach 40 x 0·005 = 0·2A and the output 
current 30 x O· 2 = 6A; this exceeds the peak current of 
3·87A required into 4n for a 30W output and 2·24A into 
S n for a 20W output. 
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PARTS 

21V to 29V 

15 
2 

Rl + 4 
5kl 
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C3 R3 
5 P ....-_f\I\.",. 

11 

In 

R4 
lOOk 

-21Vto-29V 

Tr2 
80346 

R9 
OR22 

L1 

Fig. 17: A power amplifier using an integrated circuit 
power driver 

Any other transistors with ratings of V CEO 60V, le 4A 
and a suitable power rating could be used in the output 
stages if they satisfy the above condition. The thermal 
resistance of the heatsink used for each power transistor in 
the Fig. 17 circuit has been recommended as not more 
than 4·SoC/W. The driver devices, Trl and Tr3 do not 
require heatsinks. 

75W Amplifier 
The circuit of Fig. 18 shows an amplifier which can 

operate from ±32V balanced power supplies to feed an 
output of up to 75W into a 4n load. The TIP141 and 

Practical Wireless, April 198J 

www.americanradiohistory.com



__ ______ 

Tr3 
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C2 
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TIP141 
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OR27 

R16 
2R7 

C6 
lOOn 

Loudspeaker 
411 

+-----OV i 47}.J ......-Ill-... 

IWAD6821 -32V 
Fig. 18: A 75W amplifier circuit 

TIP146 complementary power Darlington devices are 
used in the output stages, this circuit having been designed 
by Texas Instruments Limited. As in the case of most 
amplifiers which are directly coupled to a loudspeaker 
without a d.c. blocking capacitor, a differential input stage 
is employed; in the circuit shown, two discrete transistors 
are employed in this input stage, but a somewhat more 
expensive dual transistor would provide rather better 
stabilisation of the circuit with temperature variations. 

The constant-current source incorpofating Tr3 controls 
the current to the · input stage, whilst the Tr4 circuit con-
trols the constant current in the Tr5 and Tr6 circuits. Tr5 
is the V BE multiplier circuit and it is recommended that 
VR2 is adjusted for a quiescent current in the output 
stages of 50mA. The Miller capacitor C3 controls the high 
frequency response and improves stability. The use of the 
constant-current source of Tr4 in the driver stage in-
creases the rejection of mains hum and enables a high per-
formance to be obtained without the use of a "bootstrap" 
capacitor. However, the use of a constant-current source 
providing about 20mA for an adequate drive to the output 
Darlingtons is not practical owing to the relatively high 
power involved. 

The additional emitter followers Tr9 and Tr 10 are 
therefore used in this circuit between the Tr6 stage and the 
output Darlingtons. This enables the Tr4 current to be set 
at a little over 3mA, and Tr4 and Tr6 can be low-power 
devices. 

The circuit of Fig. 18 incorporates automatic limiting of 
the output current by means of the circuit of Tr7 and Tr8 
which limit the current in Trll and Tr12 respectively. The 
current level at which limiting occurs is determined by the 
settings of VR3 and VR4. If a current of 20A flows in 
Trll, this current will develop a voltage of 5·4V across the 
resistor R14. The components R12, VR3 and D7 act as a 
potential divider, and if the potential at the base of Tr7 ex-
ceeds about 0·6V, this transistor will conduct so that part 
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of the current which would normally flow into the base of 
Tr9 flows into Tr7. Hence the current in Trl1 is limited to 
a required maximum value. Similarly the maximum 
current in Tr12 is set by VR4. 

The feedback in this circuit is conventional, the gain be-
ing equal to (1 + R8/R 7) or about 92 with the values 
shown. 

Ultra-High Power 
A circuit which can provide very high power outputs at 

high currents is shown in Fig. 19. The input part of this 
circuit is similar to that of Fig. 16, but a MAT"O 1 ultra-
matched dual transistor is used in the input stage. The 
complementary Darlington pair, Tr6 and Tr7, are WOV 
devices instead of the 80V devices used as the output 
devices in Fig. 16. However, in Fig. 19 the Darlingtons are 
not the output devices, but the output current from each 
Darlington feeds three 30A power transistors, each with a 
current-sharing emitter resistor. 

If the supply lines are stabilised at ±48V and each out-
put transistor passes 25A, there will be a 5V drop across 
each emitter resistor. Nevertheless, if the output voltage 
can swing by ±40V and the peak output current is 75A, 
this corresponds to a peak power of 3kW or a mean power 
of 1·5kW. In order to obtain such output levels, the load 
impedance must be about 0·530; such a low impedance is 
best obtained by connecting a number of loudspeakers in 
parallel. A current-limiting circuit like that of Fig. 18 is 
required, omitted from Fig. 19 for simplicity. 

The output transistors shown in Fig. 19 have a 90V 
V CEO rating, so it is not possible to increase the supply 
voltages appreciably; higher voltage transistors could be 
used, but such devices which can deliver high currents are 
expensive. Each transistor must be mounted on a large 
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Fig. 19: An amplifier for very high output power levels 

heats ink and the Dariington devices must also be mounted 
on heatsinks. The V BE multiplier device Tr4 should be 
mounted in thermal contact with these heatsiriks. Lower 
power levels can be obtained by using one or two pairs of 
complementary output transistors, but the number of out-
put devices which can be used is limited by the current 
which can be supplied to their bases by Tr6 and Tr7. 

The gain of the Fig. 19 circuit is equal to (1 + R6/R 7), 
or about 34 with the values shown. The resistor R 19 does 
not normally have any effect, but if the negative feedback 
circuit from the speakers should be broken during use, 
R 19 will ensure the feedback level is kept almost un-
changed. This arrangement in which the feedback is taken 
off the last loudspeaker in the chain enables any effects 
due to the line impedance to be minimised. 

This type of circuit is suitable for use as a concert hall 
amplifier or whenever very high power output levels are re-
quired. Distortion is around 0·03% at 1kHz, but increases 
to about 0 ·07% at 10kHz. VRl should be adjustedso that 
each pair of output transistors passes a quiescent current 
of some SOmA. . 

Conclusion 
The principles of operation of typical Class B amplifiers 

have been discussed together with a variety of conven-
tional circuits. No attempt has been made to mention 
other types of audio amplifier, such as those using VMOS 
f.e.t.s which can produce very low distortion, or the Class 
D type (using pUlse-width modulation) which offer a very 
high power efficiency but which produce relatively high 
levels of distortion (although this may not be true in the 
case of recent designs). Neither have current dumping 
amplifiers been examined. 

The constructional techniques used when making 
amplifiers are of much importance. Problems of unwanted 
oscillation can occur if the input and output circuits are 
brought into close proximity, whilst inadequate decoupling 
of the power supply lines can also produce oscillation; 
decoupling must be effective at very high frequencies as 
well as at audio and power supply frequencies. Con-
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siderable attention must be given to the correct use of 
earth returns, since if the signal grounding connection is 
used for the decoupling capacitors, ail increased level of 
third harmonic distortion is likely to arise. The signal 
ground should be returned directly to the power supply 
unit and the other ground leads connected together in the 
amplifier and returned to the power supply ground 
separately. • 

UNCLE EO'S PAGE 
••• continued from page 23 

Internationally agreed symbols are allotted to all the 
various modulation types, ordinary double sideband am-
pl itude modulation (d .s.b. a.m.) being A3. The letter " A" 
means amplitude modulation, and the figure " 3" means 
telephony (speech or music) . Suffix letters. which at one 
time were small letters, but are now always capitals, indicate 
particular varieties of moduliltion. For s.s.b. with the carrier 
and one sideband suppressed, the symbol is A3J . This is 
w hat I've been talking about this month. Another variety is 
A3A. which is s.s.b. with the carrier level reduced rather than 
suppressed. Figures of 16dB or 26dB below the peak power 
of the remaining sideband are common. with the constant 
carrier being used for automatic frequency control (a.f.c.) 
and/or automatic gain control (a .g.c.). This mode was widely 
used when transmitter and receiver oscillators were not as 
stable as they are now, though not normally among 
amateurs. 

" Compatible s.s.b .... symbol A3H, comprises one sideband 
and full carrier. It has the advantage of saving bandwidth 
whilst still being able to be received on a d.s.b. receiver 
w ithout a b.f.o. (hence "compatible" ), and with less critical 
tuning. In practice, the carrier level is often reduced by 6dB, 
giving a power saving at the transmitter without affecting 
the signal's compatibility. . 

Transmission of speech via a s.s.b. link does not require 
the receiver c.i.o. to be in phase with the transmitter carrier 
oscillator, merely on the same frequency. Some types of 
data transmission do require the two oscillators to be in 
phase, otherwise the received pulses are distorted. 
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II-AMA,.EUR RADIO 
: ... ... vou"n .... 

1 leading makes of Amateur Radio equipment under one roof ... VAESU, ICOM, TRIO/KENWOOD ... and special 
this month a really marvellous new receiver from SONV ... not a name you expect us to be promoting, but then 

1 
we've always said that the only way to buy a rig is to compare as many alternatives as possible side by side, and 
then choose the one that's right for you. So, come to the shop where you can do just that ... and have a cup of 
Brenda's coffee too! 

I 
1 
1 
1 
11 
1 
1 
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I 
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I 
I 
I 
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ARE YOU A G8 ABOUT TO TAKE YO R 'A' LICENCE? 
OR ARE YOU TAKING YOUR G4 STRAIGHT AWAY? 

Either way, why not start listening right now on a Yaesu FT-1 0 1 transceiver? It 
real ly knocks spots off the average general coverage receiver, wi th better selec-
tivity, better sensitivity, better stability . .. And remember, coo ling fans and 
microphones come FR E E with 101 s from ARE!! 
So, buy your rig now, and claim your mic and fan when you get your G4, 
FT-IOIZ £488 ;nc.VAT FT-IOIZD £569 ;ncVAT 

FRG-7 
Still the finest value-
for-money 
communications 
re ce iver on the market 
at only £185 inc. VAT 
and free Heliscan 
ae ri al worth £15. 

BEARCAT 220FB 
The super scanner which 
brings you all the 
exc itemen t of the V H F and 
UHF frequenc ies ... aircraft, 
marine, amateur, plus so 
much more. 
£258.75 inc. VAT. 

THE FANTASTIC NEW SONY ICF-2001 

FRG-7700 
Yaesu's latest receive r 
w ith FM right across the 
band and optional 
memory facility plus 
excellent filtering . 
£299 inc. VAT 
and free Heliscan aerial 
worth £15 (Memory extra) . 

SX-200 
Another of our 
sophisticated scanning 
receivers. Simi lar 
functi ons to the 
BEARCAT, but even wider 
frequency coverage, and 
with AM and FM right 
across its rang e. 

At last, from one of the world's electronics giants, not just 
a new HF communications receiver, but a whole 
new breed of radio which supp lants the conven-

tional multi -band concept and replaces tuning knob 
and dial with a direct -access tuning keyboard and 
Liquid Crystal Display. LCD digital frequ ency 
readout confirms exact, drift-free reception m 
As easy to use as a calculator, and so com -
pact you can slip it in your briefcase. 

• FM/AM/SSB/CW wide spectrum cove rage, AM/SS B/CW 15Dkc to 30 MHz and FM 76MHz to lD8MHz 
• Dual·conversion superhet AM circuitry assures high sensitivity and interterence rejection 
• Quartz·crystal PLL frequency synthesis for all bands ensures utmost tuning stability withou t tuning drift 
• Direct ·access digital tllning keyboard and LCD digital helluency leadout give quick key·touch station selection 
• Manua l tuning or automatic scanning for effort less signal sea rching, easy DXing, plus " Scan Auto Stop" facility 
• Six station pre·sets, plus two auxiliary pre·sets, for instant reception of memorised stations on any band. pillS LCD memory indication 
• 5·step LED sig nal-strengthindicator. Local/Normal/OX sensitivity selector lor AM and SSB/CW Clarifier/Fine-Tune Control . Low distortion 
reception. Sleep timer. with LCD readou!, can be set in 1 D·minute increments for up to 90 minutes playing time before automatic Sh ul ·down 

And all for the amazingly low price of just £149 inc. VAT 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I a _________________ 

Closed Wednesday, but use our 24-hour Ansafone service. LICENSED CREDIT BROKERS. "Ask for written quotation. 
tNSTANT HP AND 6 MONTHS NO INTEREST HP TERMS AVAILABLE FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS. 

Credit Card Sales by telephone. 

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SV. TEL: 01-579 5311 
So easy for Overseas visitors - Northfie/ds is just seven stops from H eathrow on the Piccadillv Line. 
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Books 
for 
radio 
amateurs 

RSG B Publications 
A Guide to Amateur Radio (18th edn . oaoerbackl ....... £3.07 
A Guide to Amateur Radio (18th edn. hardbackl .. .. ... £6.32 
Amateur Radio Awards (2nd ednl ........ ......... .. ..... .. ... .. . .. .. ... £3.41 
Amateur Radio Operating Manual ...... .. .......... . ........ £4.96 
Amateur Radio Techniques (new 7th ednl ... .. . £6.16 
Morse Code for Radio Amateurs ........ .. ......... .. ..... £1.31 
OSCAR - Amateur Radio Satellites .................... ...... .......... £4.50 
RSGB Amateur Radio Call Book (latest 1981 edn) ........ .. £4.37 
Radio Amateurs' Examination Manual (8th ednl .. .. ........ £2 .73 
Radio Communication Handbook (5th ednl Vol 1 .. .. .. ... £10.20 
Radio Communication Handbook (5th edn) Vol 2 ............ £9.06 
Radio Data Reference Book (4th edn) ... .......... ... ................ £5.02 
Test Equipment for the Radio Amateur (2nd edn) .. ... ..£5.86 
TVI Manual (2nd edn) . ............ ............................ .. ..... £1.95 
VHF/UHF Manual (3rd edn) .......................... .. ... .. ... .. ... ..£8.70 
World at their Fingertips .................. ..£4.28 

Logbooks 
Amateur Radio Logbook . .. ... ...... ............ ... ..... ..... £2.86 
Mobile Logbook ....... ...... .. . 
Receiving Station Logbook 

.. .. .. .......... £1.14 
........ .. ............... .. £2 .68 

Wall maps 
Great Circle DX Map .. ................................. .. . .. ......... £2.12 
IARU QTH Locator Map of Europe .£1 .34 
QTH Locator Map of Western Europe .... .. ............. £1 .34 
Worl d Prefix Map ......................... .. . .. ... .. .... £2.23 

Morse instruction 
Morse Code Cassette Stage 1 (5wpm ) ......... £3.85 

Other Publications 
A Course in Radio Fundamentals (ARRL). .. ... £3.24 
Active Filter Cookbook (Sams) . .. ..... .... .. ........ .... .... £12.69 
All About Cubical Quad Antennas (RPI) . .. .... £2.92 
Antenna Anthology (ARRL) .. ........ .. ... ........... .. ... £3.71 
AR R L Electronics Data Book................ .. ........ ...... .. ..... .. ... £3.58 
Beam Antenna Handbook (R PI) .. .. ......................... ............ £4.22 
Beginner's Handbook of Amateur Radio (Sams) .. ... £8.26 
Better Short Wave Reception (RPI) .. .... .. .. .... ...... .. .. £3 .65 
Care & of Power Grid Tubes (Varian) ..... .............. £2 .98 
CMOS Cookbook (Sams) ........ .. .. ....... .................................. £9.59 
FM & Repeaters for the Radio Amateur (ARR L) .. ...... ....... £4.08 
Hints and Kinks for the Radio Amateur (ARRL) .. ..... .. ... ... . £3.32 
Practical Antennas for the Radio Amateur (SCE LBI ) .... £8.02 
Radio Frequency Interference (ARR L) .......... ....... . ..£3.09 
Shortwave Listeners Guide (Sams)..... .... . ...... .... .... £4.44 
Simple Low-cost Wire Antennas (RPI) .......................... £3.16 
Single Sideband for the Radio Amateur (ARRL) ........... .. .. £3.84 
Solid-state Basics (ARRL) .. .......................... .... .... ................. £4.85 
Solid-state Design for the Radio Amateur (AR R L).. ...£6.25 
The AR R L Antenna Book .. ... .... ............. .. ........ .. .. .. ... ........ .... £4.30 
The Complete Handbook of Slow Scan TV (Tab) ........ .... .. £5.76 
The Radio Amateur's Handbook. 19B 1 (ARRL) ................. £8.56 
The Radio Ama teurs VHF Manual (ARRL) ........................ .. £4.15 
Understanding Amateu r Radio (ARRL) ..... .. ...... £4.32 
World Atlas (RACI) ................. .. .. .. .... .. ... .. ............ .. ... .. .. .. ........ . £1 .91 
World Radio TV Handbook. 1981 (Billboard) ... .. ............. {1 0 .62 
80m DXing (CTI) .......... ..... .. ....................... ... .. .. ..................... £3.03 
99 Ways to Improve Your Short-wave Listening (Sams) £4.44 

Prices include postage, packing and VAT where applicable. Postal 
terms: cheq ues/POs with order (not stamps or book tokens). Goods 
"re obtainab le (less P & PI at RSG B HQ. 9.30-5pm. Monday - Friday. 

The RSGB is the national society representing all UK radio 
amateurs and membership is open to all interested in the hobby, 
including listeners. The Society also publishes a complete range 
of books, log books and maps for the radio amateur. Contact the 
membership services section for more information about 
am ateur radio, the RSGB and its publications. 

+ Radio Society of Great Britain 
35 Doughty Street, London WC1 N 2AE 
Telephone 01-837 8688 
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MICROWAVE MODULES 
RTTV DECODER 

AR245 
HFC 55 FREQUENCVCOUNTER 
READ THE REVIEWS IN THIS ISSUEr 

AND THEN COME ALONG AND 
TRY TH EM AN D TH E SX200 

SCANNING RECEIVER AT 

M.R.S. 
COMMUNICATIONS LTD. 

76 Park Road, Whitchurch, 

CARDIFF 
Tel: Cardiff (0222) 616936 

OPEN 
9 am to 5 pm 

6 Days 

I WOOD & DOUGLAS I 
With the winter evenings approaching, the constructional season 
for radio amateurs is about to begin. If you are undecided on your 
wInter project perhaps you ca n find something in our range of 
over 30 kits and modules to suit you . 
70FM05TR In case you missed October's review of this 
sing le channel FM transceiver for 70 cms here are a few details. The 
rece ive r sensitivity is typically O.4IN and uses dual gate MOSFETS 
and a high quality crystal filt er. The audio output drives an 80 
speaker. The transmitter gives 500mW of RF and has a modulator on 
th e pcb. Both boards use readily available crysta ls and measure a very 
compact 6 " by less than 1 t". 
Kit RX £38.50 Assembled RX £47.25 

TX £17.80 TX £25.95 
70M C06TR When one channel is not enough then by adding 
th IS two pcb set you will have 6 channels on tx/rx. This includes a 
toneburst for repeaters and a scanner to ease monitoring. 
Kit RX £18.60 Assembled RX £26.05 

TX£11.30 TX£18.10 
144SY25B An FM synthesiser for 25KHz steps at 144-
146MHz. The output frequencies are 5·5. 11 . 22 or 45MHz on 
receive and 6, 12 or 24M Hz on transmit. This will feed most 
commercial radio telephones and also the PW NIMBUS. So for the 
cost of ten crysta l channels you get full band coverage, crystal 
controlled toneburst, repeater ±-600KHz offset . out of lock inhibit and 
channel selection by channel number. 
Kit £50.95 Assembled £69.70 
I NTE R ESTE D? If you would like further details of these and 
our many other products then send a large SAE (p lease!) for the latest 
lists. The above prices include VAT at the current rate but please add 
60p p&p on the total order. The prices include all items to make a 
working pcb module. We do not supply external hardware such as 
boxes or switches etc. Thi s leaves you free to use the modules in 
whatever configuration you wish and yet have confidence that the 
electronics w ill perform we ll. We will gladly service any of our 
products providing it has been built as directed. We make a small 
charge for this facility depending on complexity. Kits when in stock 
are return of post otherwise 10-14 days. Assemb led items 10-20 

9 HILLCREST, TADLEY 
days. 

BASINGSTOKE, HANTS RG26 6JB 11 
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I Plessey SL631 QC , 

There are quite a wide variety of audio amplifier i.c.s on 
the market at the present time. They are all basically 
operational amplifiers which are able to provide 
moderately high output current with a reasonably high 
output voltage swing, so that they can feed adequate 
power to the loudspeaker. The fairly new Plessey 
SL6310C device can deliver only a small output power 
level. (of the order of O·5W), but it has the advantage of 
having two muting pins so that it can be switched off by 
either a "high" or a " low" voltage being applied to the 
appropriate pin. 

The device requires a low quiescent current of about 
5mA (a quoted maximum of 7mA for any device), but 
obviously needs more power than this when feeding an 
appreciable signal to a loudspeaker or other load. When 
muted the current consumption is only about O·6mA. 
Therefore this device is very suitable for use with battery 
power supplies, such as an audio amplifier in a portable 
radio receiver, or an audio amplifier for hi-fi headphones. 

Output Power 
As with any audio amplifier, the maximum output 

power is closely related to the power supply voltage used 
to drive the device. When fed from a 9V power supply, the 
SL63lOC is guaranteed to be able to deliver at least 
400mW into an SO loudspeaker load, a value of 500mW 
is typical for this type of device. Variation of output power 
with change in the supply voltage for the 40, SO and 160 
load impedances is shown in Fig. I. 

The SL63lOC is specified for operation over the power 
supply voltage range of 4 ·5V to 13V: 13V should be 
regarded as the upper working limit, so as to allow some 
tolerance for any supply variation. If the supply potential 
exceeds 15 V, even for a small fraction of a second, the 
device may be damaged. 

Connections 
The SL63lOC is available in an S-pin d.i.1. package with 

the connections as shown in Fig. 2 and also an S-lead 
circular metal i.c. package with connections as in Fig. '3. 
There are no real differences in performance, although the 
d.i .1. package can dissipate up to O·5W and the circular 
metal package O·45W both at S5°C. 

It may be noted that the device has the usual non-
inverting and inverting inputs of an operational amplifier 
together with the two muting pins whose use will be dis-
cussed later. 

Amplifier Circuit 
A simple audio amplifier circuit using the SL6310C is 

shown in Fig. 4. The input resistors RI and R2 apply a 
bias to the non-inverting input of pin I of about half the 
power supply line voltage, and this raises the quiescent 
output voltage to a similar value so that a maximum out-
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a. 
:; 
a. :; 
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o 4 8 12 
IWAD79s1 Voltage (V) 

Fig. 1 : Output power with varying supply voltage 

Fig. 2: Pin-
outs for 8-pin 
d.i.I. package 

Fig. 3: Pin-
outs for cir-
cular JH;Ickage 

Non inv. input 

Inv, input 

Earth 

Output 4 , 
IWAD7961 

Mute'B' 
I 

4 o 
I 

IWA07971 Output 

p/ 

Mute'S' 

Mute 'A' 

Ne 

/ Non inv. input 

" Earth 

put voltage swing can be obtained. The input impedance is 
approximately equal to RI in parallel with R2; about 
IOOkO with the values shown. The input capacitor pre-
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Input C1 
o--t 

lOOn 

R1 
220k 

R2 
220k 

Mute Mute 
·S' 'A' 

R3 
I.k7 
C2 
1"AJ 

Vcc 

C3 11OO
"AJ 

Cl. Output 

RI. 100"AJ 
120k 

CS Loud-
220n speaker 

Earth 

Fig. 4: A simple audio amplifier using the SL631 OC 

vents the bias voltage from being affected by any input 
connection made to the device. The input signal is fed to 
the non-inverting input for convenience so as to keep the 
input impedance of the circuit high. 

The voltage gain of the SL6310C device without feed-
back is not less than 40dB and is typically 70dB, but the 
feedback provided by the resistors R3 and R4 reduces this 
gain. The voltage gain is equal to (R3 + R4)/R3 and the 
manufacturer recommends that this should be between 3 
and 30 for best results. 

The gain of the device without feedback falls off at 
frequencies over 600Hz (shown in Fig. 5). The high fre-
quency response can be reduced by connecting a small 
capacitor across R4 to provide increased negative feed-
back at high frequencies. The response at low frequencies 
is determined by the input and output coupling capacitors 
and by the capacitor C2. 

Muting 
If the muting facility of the SL6310C is not required, 

the two muting connections may be left unconnected as in 
Fig. 4. If mute control" A" at pin 7 is left open-circuit or 
connected to a potential within I V of the positive supply 
line through a 100kn resistor, it will not affect the opera-
tion of the circuit. However, when the potential of this pin 
is reduced to within 1 V of the negative supply potential 
(through a lOOk!! resistor), the audio output from the 
SL6310C is muted. 

Similarly the mute control "B" of pin 8 may be left 
open-circuit or connected to a potential of less than I V for 
normal operation of the amplifier circuit. If a potential of 
over 2·5V is applied to pin 8, the amplifier will be muted. 
As the input resistance of the pin 8 circuit is of the order of 
lOOk!!, this pin is suitable for interfacing with the output 
of c.m.o.s. logic devices. 

It should be noted that the manufacturer recommends 
that only one of the muting pins be used at anyone time. 
The unused pin should be left unconnected. 

The variation of the quiescent supply current required 
by this amplifier is shown in Fig. 6, for both the muted 
state (left-hand vertical scale) and for normal non-muted 
state (right-hand vertical scale), . 

When an output power of 400m W is being obtained 
using a 9V power supply and with the gain set to 28dB, the 
typical total harmonic distortion is 0·4 per cent (with a 
maximum value of 3 per cent). 
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Fig. 5: Open-loop gain versus frequency 
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Fig. 6: Quiescent supply current variation 

The input bias current from the amplifier is typically 
O·2IlA with a maximum value of IIlA. This current flows 
out of pins I and 2, since pnp transistors are used in the 
internal input stage of the device. 

A switch able audio amplifier circuit of this type can be 
used when it is necessary to silence the circuit whilst 
someone is speaking. For example, in an intercom system 
it could be used to ensure that the audio is muted when 
one is speaking at the end of the link concerned. The 
muting could be controlled by the output from a suitable 
logic circuit device. It would also be possible to silence the 
amplifier when acoustic feedback from the loudspeaker to 
a microphone produces a "howl". 

continued on page 63 
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Mobile Rallies 
In response to my " Can I Help You" 
notices in the "News" column, I am 
receiving club activity information in 
good time for publication ; many thanks 
to all club secretaries. This will enable 
me to let readers have a reasonable 
notice of forthcoming events. 

Have you got your diaries out? Yes, 
then off we go! 

Southend and District Radio Society 
have organised their mobile rally at 
Southend Airport Exhibition Centre, 
A viation Way, S outhend-on-S ea, 
Essex, on Sunday, 26 April. Among the 
many attractions will be bring and buy 
stalls, (jircraft museum, talk-in station, 
licensed bar, refreshments and parking 
for 300 cars. Further details from : F. 
Thorogood G80RV, 30 Grange Gar-
dens, Southend-on-Sea, Essex. Tel: 
(0702) 616239. 

The Dray ton Manor Mobile Rally 
organised by The Midland Amateur 
Radio Society and Stoke-on-Trent 
Amateur Radio Society will take place 
on Sunday, 26 April at Dray ton Manor 
Park near Tamworth, Staffordshire. 

The Park is located on the A4091, 
which is within easy reach of the M 1, 
M5 and M6 motorways, it is well 
signposted. 

There will be all the usual attractions 
including special entertainments for all 
the family. Further details and free car 
stickers are available on request to: 
Norman Gutteridge G8BHE, 68 Max 
Road, Quintan, Birmingham B23 1 LB. 
Tel: 021-422 9787. 

The YMCA Amateur Radio Club in 
Maidstone are holding their rally on 
Sunday, 3 May at the YMCA 
Sportscentre, Melrose Close, Cripple 
Street, Maidstone ME15 6BD. Tel: 
(0622) 43317. 

All the Sportscentre space has been 
allocated to the rally and there will be a 
special section for the XYL and YLs. 
Also this year there will be a licensed 
bar. Further details from the 
Sportscentre. 

Plymouth .Radio Club, following a 
very successful rally last year, will be 
ho\ding their annual rally on 
Sunday, 24 May at their meeting place 
at Tamar Secondary School, Paradise 
Road, Millbridge, Plymouth PLT 5QW. 
Further details from : G4KXZ at the club 
OTH. 
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G-ORP X 1000 
December 1980 represents an impor-
tant landmark in the history of the G-
QRP Club, the organisation devoted to 
promoting interest and growth in low 
power amateur radio communication 
(5 watts or less). The landmark was the 
enrolment of their 1000th member, 
John Bazley G3HCT. John, a past 
President of the RSGB , is a very keen 
DXer and is currently on the AR R L 
Honour Roll with 350 countries con-
firmed. 

The G-QRP Club has come a long 
way since the winter of 1974/75 when 
"Sprat" No. 1, the Clubs' quarterly 
bulletin , was published by George 
Dobbs G3RJV, the founder of the Club, 
and circulated to just 30 members. By 

. the winter of 1976/ 77 the membership 
list stood at 500 and included 
enthusiasts from all over the world. 

The Club has members in 32 coun-
tries and all continents. Membership is 
open to any amateur or s.w .1. in the 
world with an interest in QRP. The sub-
scription is £3.50 or $9 US, and all en-
quiries regarding membership should 
be sent to: The Secretary, George 
Dobbs G3RJV, 17 Aspen Drive, 
Chelmsley Wood, Birmingham B37 
7QX. 

Computer Club Call 
With computer technology extending 
into virtually every aspect of elec-
tronics, readers may be interested in 
learning of. the activities of the 
Amateur Computer Club. 

The AC.C., one of the oldest, if not 
the oldest, amateur computer club in 
the country (founded 1972). is a 
national organisation to promote in-
terest in amateur computers and com-
puting, to facilitate the exchange of 
information and ideas, and to help 
members with their home computer 
systems. 

AC.C. membership is currently 
£4.50 per year, and is open to anyone 
with an interest in computers and com-
puting. Further details and membership 
forms are available from (s.a.e. please): 
Membership Secretary, Jim Mac-
Donald, 1 Carlton Court, Studley 
Grange Road, London W72LU. 

Offer from Ambit 
Ambit International, the component 
suppliers, have asked me to pass on to 
readers their standing offer of " free 
bits" for enthusiasts with viable ideas 
for equipment designs where the inten-
tion is to produce a magazine article at 
the end of the project. 

Further details from: Ambit Inter-
national, 200 North Service Road, 
Brentwood, Essex CM14 4SG. Tel: 
(0277) 230909. 

Classic by G3VA 
The 18th edition of the very popular 
book, " A Guide to Amateur Radio" by 
Pat Hawker G3VA is now available. 

Priced at £5.20 (£6.18 incl. p&p). 
the 148-page book can be obtained 
from: RSGB, 35 Doughty Street, Lon-
don WC1 N 2AE. Tel: 01-837 8688. 

New Catalogue 
Greenweld, the electronic component 
and equipment suppliers of 
Southampton, recently published their 
1981 catalogue. 

New additions this year include kits, 
r.f. connectors, keyboard switches, new 
multi meters, many more transistors 
and Lc.s, etc. Also included are discount 
vouchers worth 60p, a 1 st class reply 
paid envelope and free bargain list. 

The catalogue costs 50p plus 20p 
p&p and is available from: Greenweld 
Electronics Ltd., 443 Millbrook Road, 
Southampton SO 1 OHX. Tel: (0703) 
772501 . 

New President For SERT 
The Council of the Society of Electronic 
and Radio Technicians recently an-
nounced that Mr T. Bryce McCrirrick 
had accepted an invitation to become 
President effective from 1 January 
1981, in succession to Air Vice-
Marshal A A Morris who has held 
office since 1976. 

SERT, 57/61 Newington Causeway, 
London SET 6BL. Tel: 01 74032351 . 
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CB Australia 
Sir: Having suffered the clumsy introduction of 27 M Hz CB 
radio in Australia, having seen the profound social advan-
tages of it and having been deeply involved in the debate 
relating to its continuation and expansion, it is very sad for 
me to see, as an interested citizen and radio amateur, your 
magazine taking such a negative attitude to 27MHz CB 
radio. Australian CB operators and amateurs hope that this 
form of CB radio will continue with gradual lifting of the 
restrictions on its use. It is to be effectively policed. 

With a little bit of luck, the rest of the world will have 
27MHz CB, as its allocation in countries such as Japan 
spoilt the megahertz for any other use. I hope the British 
Government is more generous than your magazine suggests, 
and that a final decision on their part awaits the investiga-
tion into the matter being undertaken at present in this 
country. 

F. E. Stewart Mair FRACP VK3BSM 
Victoria, Australia 

Speech Processor 
Sir: You may be interested to learn that the AF Speech 
Processor design published in PW, January 1980, has been 
a resounding success in Sydney, Australia, where to my own 
knowledge at least a dozen units are in use. 

Users include : Ken VK2VHQ, Reg, 'AKY, Peter 'VJB, 
Eunice 'VHB, John 'VUZ, Doug 'VVG, John 'VSF, Peter 
'AGB, Ted ' LF, Ron ZL3SA, and me, plus a number of CB 
operators who, because of the illegal use of such equipment, 
naturally prefer to remain anonymous! The use of CB gear 
is legal but it may not be modified in any way, and that 
includes the use of any add-on equipment. 

My own 80 metre s.s.b. rig is entirely home-brew and 
radiates a whole 2 watts p.e.p. via a home-brew transmatch 
into a half-wave antenna. In recent weeks I have had two ZL 
contacts plus one into Tasmania , and plenty into Victoria 
and Queensland. 

In all DX contacts, reports indicate a definite improvement 
in readability, though at the expense of speech quality. 
However, the 1200 miles to ZL- Iand on 2 watts s.s.b. on 
80m is pretty gratifying in anyone's language. If the going 
gets really rough, I use a little linear built around a single 
2N5590 to put 8 watts up the spout-real QRO stuff. On 
behalf of those Down Under, thanks for a good design, 
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Clive S, Wallis VK2VWK/YTC 
Miranda, NSW 

Australia 

Introducing RTTY 
Sir: I am writing to compliment you on your recent publica-
tion of Jeff Maynard's introduction to radio teletype. If you 
will permit me, I would like to bring your readers up to date 
in respect of membership and the activities of the British 
Amateur Radio Teleprinter Group, which Mr Maynard kindly 
praised at the end of his article. 

At its Annual General Meeting earlier this month, the 
Group's annual SUbscription was slightly increased to £2 .50, 
with a joining fee of 50p for new members. The member 
now responsible for membership matters, from whom 
further information may be obtained, is : 

Mrs Irene Double, 
89 Linden Gardens, 
Enfield, 
Middlesex. 

Your readers may also like to know that the times and 
frequencies of the GB2ATG news bulletins are included in 
the quarterly Group Newsletter, which all members receive 
upon joining. 

The 1981 BARTG Convention will be held in Harpenden 
Public Hall on Saturday, 18 July. 

Amateur Radio in NI 

Trevor Campbell Davis, 
Chairman, BARTG, 

London W3 

Sir: I have just read "Big Muff's" letter in January '81 PW 
and I am appalled at the naivety of his enthusiasm for CB in 
Northern Ireland. As elsewhere in the UK the problems 
caused by these head-cases are enormous. Let me give you 
a few illustrations. How many people are being charged for 
TV service where the problem is, in fact , 27MHz TVI and find 
the problem ,is just as bad when the set is returned? I know 
several in my own street. This week I was stopped by a 
police motoroyclist on a country road who thought my P , 2-
metre whip was for 27MHz. He complained of interference 
being caused on certain police channels here by " good bud-
dies". 

In Northern Ireland we have a very friendly bunch of radio 
amateurs numbering now about 800 licences. In recent 
months several of the newly licensed amateurs I have 
spoken to have turned out to be disillusioned CBers. The 
RAE classes all around Northern Ireland this winter are over-
flowing wit h "good buddies" only too keen to escape the 
confines of the constant interference, foul language and 
restricted range of 27 M Hz. More power to them I say. What 
really annoys me is that a number of kids are managing to 
buy (or steal in certain known instances) 145M Hz equip-
ment, instead of 27 M Hz equipment, and pollute our three 
repeater stations GB3NI, GB3WT and GB3LY with their " 30 
for a copy" nonsense. 

May I take the opportunity of informing " Big Muff' and 
any other Northern Ireland CB readers of PW that the radio 
amateurs here are not against you. Religion and polit ics have 
never had a place in amateur radio. As the chairman of the 
oldest amateur club in Ireland we would welcome anyone 
with an interest in radio communication. We meet every 
Tuesday evening in our clubroom on the fourth floor of the 
City of Belfast YMCA in Wellington Place. We also meet on 
Saturday afternoons and our station G 16YM is known 
worldwide. Last year we made contact with over 3000 
stations in all parts of the world. 

David Hutchinson 
GI4FUM/EI4DJ 

City of Belfast YMCA Radio Club 
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I Lee Eleetronks Ltd 
Londons Leading Stockists Of: 

STANDARD YAESU ICOM FDK KDK MICROWAVE MODULES LUNAR SST SHURE HI-MOUND CDE STOLLE 
TELECOMM ANTENNAE J-BEAM SWAN KATSUMI ETC. 

NEW FROM STANDARD 
THE C78 UHF FM SYNTHESIZED 

TRANSPORTABLE 
JUST LOOK AT THE FOLLOWING FEATURES : * Full 1 OM Hz coverage 430-440M Hz in 25kHz steps * LCD digital readout * Sand RF power meter * Programmable repeater shift and tone burst * 5 Programmable memories for your favourite channels * Full scanning facilities of vacant or occupied channels * A full lW/ lOW switchable RF power * Up/down channel control on the microphone * Can be used from dry cell or rechargeable batteries * Opt ional mobile mount and lOW booster available * ONLY 5"W + 2"H + 7-!-"D 
THE C78 IS MADE TO THE SAME HIGH STANDARD AS 
THE C8800 AND C7800 SO YOU CAN BE ASSURED OF 

FIRST CLASS QUALITY AND VALUE FOR MONEY 
Price: C78 - £209.50, Mounting Bracket - £17.75 

Carrying case - £6.95, Linear Amp (1 OWl - £65 £289 
SPECIAL OFFE R -IF ALL BOUGHT TOGETHER inc VAT and postage 

STANDARD C8800 - The 2m mobile rig - ex stock £251.25 

SWR25: Th is ever-popular twin 
SWR and Power meter covers 
3· S-1S0 MHz at £12.65 ine. 

; 

DL-30 Dummy load 2SW 
DC-150 MHz £6.35 ine. VAT. 
P& P 2Sp. 
T-100 80W Dummy load 
DC-SOO M Hz £24.10 ine. VAT. 
P& P 25p. 
T-200 150W Dummy load 
DC-500 MHz £35.60 ine. VAT. 
P& P 2Sp. 

Just a small selection from our comprehensive range of accessories. 

SWR200B swr!power meter covering 3-200M Hz 
S0/75 Ohm power range 3-30MHz, 20!200/2kW. 
VHF 2/20/ 200W £40.20. P&P £1. 00. 

T-435: VHF/ UH F swr and power meter wi th 
2/20/ 120 watt through line power measurement 
£34.45 ine. VAT. P& P 75p. 

CT- 1 Coax Toggle 3 50239's 
£6.85 ine. VAT. P&P 25p. 
CT- 2 Coax Toggle 2 50239's 1 
PL259 £6.85 ine. VAT. P& P 2Sp. 

PX402 13 ·8V DC 3 amp 
continuous 4 amp max 
fu lly stabi lized power 
supply with overload pro-
tection £22.95 ine. VAT. 
P&P £2 .00. 
Also ava ilable: 
PH5000, SA continuous. 
7 A surge £45.94. 
EP2500, 2SA con-
tinuous, ,30A surge 
£91 .94. 

We are London's Largest Stockist of M icrowave Modules products. 

The latest from YAESU TRIO R1000 
FRG7700 

Basic £309 
Memory unit £83.95 

FRG7700 with memory 0 N LY £285 
(Free headphones included with both receivers) fitted £389 

400 EDGWARE ROAD 
LONDONW2 
01-7235521 Tlx: 298765 
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INSTANT H.P. 
& P/ EX. WELCOME 

Send 25p for 
full details 
of our range. 
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VAESU MUSEN - FRG-7700 \liil 
YAfSU 

V A NEW BREAKTHROUGH IN RECEIVER TECHNOLOGY 
Yes indeed, the exciting new FRG-7700 GENERAL 
COVERAGE RECEIVER from YAESU MUSEN, the 
world's largest manufacturer of Amateur Radio equip-
ment, will satisfy the demands of the most critical Short 
Wave Listener or Licensed Operator with it's superb per-
formance and incredible specification - just consider the 
following condensed details: 
Frequence coverage 150 KHz-29.999 MHz. 
Modes AM (fitted Narrow, Medium and 

Wide Filters). 
USB, LSB, CW and FM. 
Memory option with twelve channels 
and automatic band selection. 
CPU Digital Clock and Timer. 
State-of-the-Art Noise Blanker. 
FM Squelch Control. 
Mains or Battery operation. 
Digital and Analogue read-out. 

Send today for full details of the new 
FRG-nOO or if you would like the full 
Yaesu catalogue as well 36 pence in 
stamps will bring you this together with 
our credit voucher for £3.60 - a 10 to 1 

winning offer! 

FRG-nOO £309. Memory unit £83.95. FRG-nOOM (with fitted memory) £389 

FULL DETAILS AND THE NEW LOW FACTORY PRICE LIST FROM 

BRITAIN'S NO. 1 IMPORTER 
EX-STOCK - INSTANT CREDIT - FREE SECURICOR DELIVERY 

AMATEUR ELECTRONICS UK 

:;C;I THE SUPER 
SLIM 

2 Metre Omni-ANTENNA • • Designed by F.e. Judd (G2BCX) this new version of the 
famous SLIM J1M is on ly 42 inches long and so slim it is 
now available for mobile as well as base station operation 
and ideal fo r portable use also . 
• The smaller d imensions and extremely high efficiency 
have been made possible by a unique high 'Q' helical stub 
matching system. 
• The SUPER SLIM J1M is 50% more efficient than any 
other single element base stat ion or mobile antenna. 
• Base station model (U2l fully enclosed and protected 
against all weather conditions. Base socket makes 1.0 PL259 
plug. 
• Mobile model (MJ2) suitable for hole fixing gutter mount 
or mag ·mount. Can be used on fibreglass roof tops. 
Stainless stee l flexible element and weath er protected . Base 
connection (PL259) makes to socket. 
• A special feature of the SUPER SLIM JIM is an external 
sleeve adjuster for minimum VSWR. 
• Bandwidth 145 to 146MH z. Gain 3dBi. Imp. 50 ohms. 
Send SAE for further details. 
Base station (U2) or mobile model (MJ2) £17.50 ine. VAT 
P&P. 
Base Station combo mast/ wall mounting bracket with 'U ' 
clamp .£3.50 inc. V AT P & P. - Prices quoted UK only . 
CASH WITH ORDERS ONLY. Cheques PO's payable to 

ZL COMMUNICATIONS. 

TECHNICAL BOOKS 
We stock a wide range of technical books - Amateur and 
CB Radio - Electronics - Audio - Microprocessing etc. For 
catalogue send 30p (or in stamps) (NOT SAE). 

ZL COMMUNICATIONS 
Cantley, Nr. Norwich, Norfolk, NR13 3RT., 

Tel: 049 370 821 
(9-5.30 Monday to Friday only). 

Callers by appointment only. 
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508-516 ALUM ROCK ROAD 021-327 

BIRMINGHAM 8 Telex 337045 

The SA-9 represents the finest value-
for-money ever offered in the FM 

monitor receiver market. Giving fully tunable coverage of the 2 metre amateur band from 
, 44-146 MHz. or Marine Band from 156- '62 MHz. the SR-9 also incorporates the facility 
for installing optional crystals which will provide up to ELEVEN fixed channels for the most 
popular frequencies - mobile calling channe l. local repeater channels. distress channel etc. 

The SR-9 is completely self contained, even to the loudspeaker, and needs only 12 volts 
dc (negative earthl at approx. 200 mA to operate. Mounting hardware is provided for 
installation. 

SR9 Receiver £46 (+ £1.50 carr.) - State Amateur or Marine version . 
Special Package Deal No. 1: SR9 + Mains Power Supply + Amateur 

Band Loft/Roof Aerial for £72 !+ £2 carr.) 
Special Package Deal No. 2: SR9 + Car Gutter Clip Aerial for £51 . 

carr. 

Components and kits available to build this SSB Tx!Rx inc. 
PCB, SL 1600 i .c.'s etc. 

Ask for details and prices. 
ALL OUR PRICES INCLUDE VAT 

CREDIT TERMS available. Access and 8arclaycards welcome 

CATRONICS LTD. (Dept. 184), 
COMMUNICATIONS HOUSE, 
20, WALLlNGTON SQUARE, 

WALLlNGTON, SURREY SM6 8RG. 
rei 01 669 6700 i9a m to 5 30p m Sat 1 p m,1 Closed IUllch 1245 1 45 
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Get on 
with t 
Pg, 
'STO R' 

P-BAND TRANSCEIVER 
Modular design lets you build and 
align this rig without need for ex-
pensive test gear. Covers sideband 
and C.w. modes and operates from 
a 12V d.c. supply 
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SUPPRESSING 
PROTECTING 

THYRISTORS 
The use of thyristors is increasing 
daily. This series looks at ways of 
containing the interference which 
they generate, and of protecting 
them against destruction 
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llu HELFDR Part 6 

HF SSB TRANSCEIVER 
By now you should have the basic radio side of the 
Helford completed leaving the power supply switching and 
the main metalwork to finish the project. 

The p.a. and driver stage bias regulators were covered 
in an earlier part and the only remaining power supply 
circuit is the 6 V stabiliser. This is a conventional regulated 
supply using a 7805 5V regulator chip with the common 
terminal lifted by I V to give the required 6V. The circuit 
diagram of the supply is shown in Fig. 27 and the con-
structional details in Fig. 29. A heatsink is needed and this 
is of the finned variety having a thermal resistance of 
lOoe/ W. 

Vie Goom G4AMW 

.!o 0903 ii,C901 -OJ.l22 

R901 
680 

+12V 

.. C902 

n'n 

Fig. 27: The circuit diagram of the 6V stabiliser 

6V STABILISER 
Resistors 
-lWl0% 

6800 

Capacitors 
Polyester 

O·22Il F 
0-471l F 

Semiconductors 
Diodes 

lN4148 2 
See text 1 

Integrated Circuits 
7805 1 

Miscellaneous 

R901 

C901 
C902 

0901 ,902 
0903 

IC901 

Heatsink 10° C/W; Printed circuit board; In-
sulating kit for IC901 ; Fuse 30A and holder 
to suit. 
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C902 

12Vd.c .... --f-- 6V 
i Jp (F901) '-----+---f-----' stab 

IWAD8051 R901 e901 

Fig. 28: Full size copper track pattern for the 6V stabiliser 
board. Fig. 29 (right): Component placement. Com-

ponents are soldered directly to the copper 
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Power Supply Switching 
The receive/transmit mode of the rig is controlled by 

switching the d.c. supply rails to the appropriate sections 
of the circuit and this is carried out by relays operated by 
the p.t.L switch. At the same time the antenna is switched 
to or from the receiver or transmitter. Fig. 30 shows the 
relay and power supply switching details. The nominal 
12V d.c. sUPRly is protected against short-circuits by the 
protection diode 0903. Connections to F, G, H and I in 
Fig. 30, are made to the appropriate + 12V rails on the 
bias regulators and amplifiers. 

R902 

fLC 1 rLC 2 
I H 

Bias +12V 
p.a. p.a. RLA 1 

J K 
TX 

1st amp 

R903 

F G 
Driver Driver 

bias 

h p.t.t . 
j-lswitch 

L..-_4D903 

* 

Fig. 30 (above): The circuit for the power switching of 
the PW Helford. 0903 can be a single diode of, say, 
50A current rating if available. If not then two 26A 
diodes may be used. The connection points referred to 

The photograph above shows the 6V stabiliser, relay A 
and the protection diodes 0903 

appear in Fig. 31, except F, G, H and I (see text) 

v 
R305 
47 Tr301 

2N4427 
R30t 
470 

RFC30t 
2T 

] 00 00--- ----------- 0 

_20 --!-illE 11!tA 1 

Mt 
tmA / 
I.s.d. 

2T 
2R2 2T 

R34 LSl 
Mic 

+12V L-______________ ....J 

2T - Tr302 
2T 2N4427 

1 :1 
• r-07 

R35 
tk5 

22fl 

R304 
10 

R303 
2R2 

f----- 2T 
2T 

T302 
"0301 

C J D10---------.) 
C708 RFC2

2
0
T
111 

11 
2
RTFC601 --I ()l-t6-T----------. 

rt;;: Lt03 

, C605 C60611 Icw;. tOn 47fl RFC701 _._-; F ; F -I I 
IOn l) === lOOp C20t 
r-r5/ Link 5 C703 Cl03/6alll0-l02p , ro- T 2 2k 
4 4 l;?p L _____ ---1. ___ --.J x IOn IC201 3 •• 

3 1''/ 3 ..... r___t--J__, SL610, C2"02 

8 1 '---"'. C704 ClOl 5 4 ---8 7 IOn 
IC601 l>-Il I" I '''' 

""-- 11 150p ....) RLD2 )52T 33p 52T 
C702 45[.101 I Wi,r 

)8T 8Tl Rx 

TXl RLBll 

IC602l60t-SL560C 
Fig. 31; This is a modified and corrected version of Fig. 5 
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R20t 
tk 

R20 
rtooV-: 4k7 
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125 

Sub chassis 
. Irxing 

o . 

1,L---ij 
M 

WKM127 

40 

'I 
ij 

WKM126 

Fig. 32: Details of the rear 
screen of the PW Helford. 
The picture on the left 

shows this panel 

Fig. 33 (below): Exploded 
view of the various com-
ponent parts of the PW 
Helford metalwork. These 
are made from 18 s.w.g. 
aluminium sheet. Parts H 
and L are the heatsinks for 

the two bias regulators 

:El ...... .. . ..... ----. 
. ----o· • ___ --- . ..----. 
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case showing how the various screehs and p.c.b.s 

mount. Fig. 35 (below): Top view t the case 

I rJ, 
r.. Back panel 

Antenna 
box 

IT ,-., G4CLF p.c.b. 

rJl r.. II I r.. 

G:J ! r= 
( 

I 

Output lilters 
p.c.b. 

p.a. p.c .b. 

E 

n n 
'S'meter 

Tx drive 

Filter 

r.. 

IIA AI 
'Y'Y 

.C --
p.a. 

bias 
p.c.b. 

t---
" r---

H 

0 
o" ii;! 
0 

0 

... 1····· diHel 
( 

11 0 F·. e 
Power out 

Front panel 

U 
Presetector WRM352 capacitor 

Practical Wireless, April 1981 

Wave change 
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Relay + sink A 
6V,....,reg. ] I" ,...., 
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Metalwork 
The project was designed right from the start to fit into 

the West Hyde case specified. It is recommended that you 
stick to this design unless you are satisfied that you know 
exactly what you are doing and do not expect either the 
magazine staff or the designers to come to your aid if you 
run into problems. 

The metalwork is built up from 18 s. w.g. sheet 
aluminium following the drawings given in Figs. 32 to 35. 
The main sections are screwed to the rai ls of the case and 
unless you are really expert at sheet metalwork it pays to 
make a card replica first to check on the fits. The card 
patterns can then be used to mark out the aluminium 
sheet. 

Where leads pass through the metal screens, feed -
through capacitors are used except in the case of 
co-axial cables when grommets should be used to prevent 
chaffing. Check on the fits and clearances around the 
various p.c.b.s before the final wiring is completed. 

In detailing the various metal screens no dimensions 
have been given for fixing holes for the p.c.b.s, as it is in-
tended that constructors should use the boards themselves 
as templates to ensure that the fixing holes are correctly 
placed. 

No details are given of the antenna socket screening 
box as the dimensions for this will depend upon the socket 
chosen by the constructor. It should be made from 
aluminium sheet and be screwed to the rear panel to com-
pletely encase the rear of the antenna socket. 

Relays should be mounted on suitable brackets and 
again no details have been given as these will vary from 
relay to relay. 

The wave-change switch is long enough to pass through 
the main screen so as to be able to accommodate future 
extension of the transceiver. It is advisable to add an extra 
dummy wafer to the end of the switch behind the main 
screen to act as an extra bearing for the shaft. 

..... . 
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Details of the v.f.o. tuning capacitor mounting bracket 
(J) together with the dial arrangements 

Dial 
The dial is made up from layers of card cut into circles 

and stuck together with double-sided adhesive tape. The 
dial when complete and marked up is screwed to the flange 
on the reduction drive. The calibrations should be drawn 
so as to appear in the window cut-out of the front panel. 
A transparent film overlay ready calibrated for sticking 
over the card dial former is available from PW Editorial 
Offices, price 75p including postage. 

View of the top of the PW Helford 
with the lid removed. The p.a. is 
central with the preselector 
capacitor and the v.f.o. to its left. 
The speaker is mounted on the lid 
with its magnet fitting into the 

space above the v.f.o. capacitor 
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Readers who intend to operate tbe Helford should be 
in possession of the appropriate licence issued by the 
Home Office to those who bave passed tbe City and 
Guilds Radio Amateurs' Examination. Details may 
be obtained from: Tbe Home Office, Radio 
Regulatory Department, Amateur Licensing 
Section, Waterloo Bridge House, Waterloo Road, 
London SEI8UA. 

PW Helford Builders' Net 
The designer, Vic Goom G4AMW, has started a net on 

80m for builders and users of the PW Helford. The net is 
held every Monday evening at about 1930 on 3 · 72±QRM 
and will be run either by G4AMW or G 3XBZ who will be 
prepared to answer queries and problems. 

+Vcc 

t 
C518 [Lt 

• d 
WR108 WR109 

o 

Front Panel 
The front panel should be carefully drilled for the 

switches and other controls and the large cut-out for the 
meter made. The aperture for the dial must be very 
carefully cut out and filled to shape. Our prototype front 
panel was made for us by D. J . Pattle, Juniper, Hillbury 
Road , Alderholt, Fordingbridge, Hants . For those con-
structors who wish to make their own front panel a 
transparent overlay is available from the PW Editorial 
Offices, price £2.00 including postage. 

Final Checks 
When the final wlflng has been finished a complete 

vi sual check should be made for possible errors or short-
circuits. 

All the individual boards should have been checked out 
before assembly into the case and final setting up can 
be completed using a suitable dummy load across the 
antenna socket. 

This completes the description of the PW Helford as a 
two-band transceiver. The whole project has been aimed at 
the advanced constructor to enable him, or her, to build an 
advanced h.f. transceiver at a reasonable cost. 

Tr504 c WR109 WR108 

@ T502 

o 

I 
I .1 

C510-===- C511 Tr503 c T501 

Output L_---J£ 
tolilters Input 

o 
C514 C503 Tr501 c 

____ __ __ -___ +-T ____ ___ __________ _ 

'"* I o 

l , l 
OV OV Vbb 

As readers will no doubt have realised, the printed cir-
cuit track pattern in Fig. 23: Component placement 
drawing (page 43 last month), was printed upside 

down. We therefore repeat it here, with apolog ies 
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Future Developments 
The PW Helford is proving very popular in its present 

two band form. The author, along with Phi I Ciotti G3XBZ 
is working on additional boards to add further bands to 
the rig, and these will be published as soon as they are 
ready and proven . 

Read Practical Wireless regularly and you will not miss 
these exciting developments . • 
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John M.FELL GBMCP TECHNIQUES PART 1 

Have you ever installed an item of radio equipment in a 
vehicle and experienced the effects of radio interference 
breakthrough? The chances are reasonably high that you 
have, as a motor vehicle probably represents one of the 
most hostile of radio environments. It is the object of this 
article to provide practical information to enable you to 
identify and cure this unnecessary annoyance. In general. 
the techniques of suppression that follow apply equally 
when dealing with all types of broadcast, p.m.r. and 
amateur band interference at frequencies of up to 
450MHz. 

Radio 'Interference 
Before commencing with details of corrective techni-

ques it is useful to establish the nature of the problem. The 
electrical circuit of a vehicle consists of a number of 
separate circuits inter-connected by the wiring harness. It 
is normally possible to identify three main circuits: igni-
tion, generation system and accessories. All are capable of 
creating noise and transmitting this via the wiring loom. 
The worst offending items are usually those that are the 
most inductive. 

Radio interference is caused by the rapid change or 
interruption in the now of alternating or direct current, 
which forms the basis of normal operation in many items 
of a vehicle's electrical equipment. These rapid transitions 
of current now create the electromagnetic fields that the 
installed receiving equipment can detect in the same man-
ner as the wanted signal. This results in varying degrees 
of noise mixing into the signal with effects ranging from 
intermittent "thumps" to harsh crackling, preventing 
worth-while reception. 

The classic definition identifies noise as" Any unwanted 
form of energy tending to interfere with the proper and 
easy reception of wanted signals." 

Transmission Methods 
The way in which interference energy is transferred to 

the equipment is by one or more routes. Those most 
usually encountered are as follows: 
(a) Radiated emissions from the offending electrical equip-

ment being directly picked up by the receiving antenna. 
(b) Conduction along the vehicle distribution wiring and 

into the receiver via the power input leads. 
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(c) Conduction along the vehicle wiring and subsequent 
radiation coupling into the antenna. 

(d) Radiated energy, induced into the conductive elements 
of the vehicle, re-radiating and coupling into the an-
tenna. 

(e) Inadequate screening of the receiver and supply lead 
de-coupling deficiency, allowing radiation pick-up. 
Any attempt at vehicle sup'pression must embody 

techniques that will combat all these transmission modes. 

Legal Requirement 
Standard production vehicles in the UK are only re-

quired by law to provide suppression of the ignition 
system, to prevent interference with domestic radio and 
television services in the frequency range 40-2S0MHz. 
The specified levels of emission and methods of measure-
ment are based on the recommendations of British Stan-
dard Institute 833:1970. Vehicles produced since the 
implementation of this legislation, in 1974, must achieve 
suppression levels as specified and it is a further require-
ment that the owner must maintain the vehicle at this same 
ex-works standard. 
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The ability of a vehicle to meet these requirements does 
not mean that the residual emissions will be at -a level that 
prevents interference breakthrough to the vehicle's own 
on-board equipment. 

Preliminary Checks 
Before attempting any work on the suppression of a 

vehicle, it must be remembered that interference can 
originate from many external sources and emissions from 
all of these sources must first be eliminated. Always ensure 
that the vehicle is positioned in a location well away from 
fluorescent light fittings, or overhead power transmission 
lines, as both can produce effects identical in nature to 
vehicle originated interference. 

When investigating broadcast receivers fitted with an-
tenna trimming capacitors check that they can be 
" peaked" for a maximum signal strength, on a constant 
level transmission. If a peak cannot be obtained check the 
antenna and feeder cable for continuity. In the absence of 
a signal or whilst receiving extremely low-level signals, 
even an adequately suppressed vehicle can appear noisy. 

Fig. 1: Additional bonnet bonding strap fitted to an 
Austin Maxi 

At v.hJ. frequencies background noise of a "rushing" 
nature is an indication of poor signal strength and is not 
the product of interference. In the same way, when travel-
ling through a built-up area, signal cancellation due to 
reflections can occur and appear as a noisy signal. In both 
cases the cure cannot be effected by additional suppres-
sion_ . 

Always ensure that the antenna base mounting is bon-
ded to the earthed bodywork at the point at which the 
feeder cable is connected. Never rely on the outer sheath 
of the co-axial feeder cable to provide an earth return path 
for the receiving equipment. 

Check the earthing security of the receiving equipment, 
by temporarily applying an earth braiding strap from the 
case to a known good earth point on the vehicle 
bodywork. When using straps it is essential to use the 
shortest possible length of good quality tinned copper 
braid. (Refer to the test equipment illustrations for the 
details of a suitable, temporary, "quick-fit" strap.) 
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If the interference still cannot be reduced to an accep-
table level after these initial checks have been completed it 
is time to consider the vehicle sub-systems in detail. (Refer 
next to Fig. 5: Further Suppression.) 

Ignition Systems 
By far the most frequent cause of vehicle interference is 

the ignition system. In its normal mode of operation, high 
tension energy propagates through the system, in turn 
producing wideband impulse noise within the various 
component parts. 

The audible effect of ignition breakthrough consists of a 
composite crackling noise, varying with engine revs and 
not dissimilar to the noise produced by a two-stroke trials 
motorcycle exhaust. The low tension (I.t.) and high tension 
(h.t.) circuits contribute to the overall effect. 

By fitting a lllF capacitor between earth and the switch 
terminal , marked SW or "+" (but never the CB or "-" 
terminal), the I.t. side of the ignition may be dismissed. It is 
good practice to fit this component in any event, otherwise 
there may be unwanted noise when driving through poor 

Fig. 2: Temporary quick-fit capacitor connected 
between the h.t. coil + terminal and earth 
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sIgnal strength areas. See also suppression of electronic 
tachometers if interference persists. 

The noise created by the h.t. side of the ignition system 
is at a higher frequency, sharp and spiky in nature and 
also varying with changes in engine revolutions. Referring 
to Fig. 5, the initial checks refer mainly to defects created 
during assembly of the vehicle and are relatively easy to 
locate and rectify. 

Metallic bodywork plays a vital part in screening un-
wanted emissions from the ignition system. It is essential 
that all of the bodywork is at a common " earthy" poten-
tial , to obtain the best shielding effect. This also includes 
the engine bonnet which is often found to have been in-
sulated by paint or rust at the hinge points . In persistent 
cases of interference other items that have been found to 
re-radiate ignition pulses and that should also be bonded 
to earth are: the radiator, rocker box cover, air cleaners, 
and in fact any items in close proximity to the h.t. system 
that are not earthed. 

Once again, in all cases, when bonding to earth use 
good quality braided conductor straps of the shortest 
possible length. 

Having now eliminated the initial stages it is necessary 
to turn to the " active" components of the h.t. system. 

HT Leads 
It is most probable that at some time you have been ad-

vised to dispose of all the "carbon impregnated string" or 
resistive h.t. cable as it is known in the trade, and replace it 
with "good quality" solid-cored cable with resistive plug 
cap suppressors. 

This course of action not only degrades the suppression 
of the vehicle above 30MHz, it could render you liable to 
prosecution under the relevant legislation, as the vehicle 
may no longer possess the designed degree of suppression 
provided by the manufacturer at frequencies above 
40MHz. Folklore has evolved around resistive h.t. cables 
and it is wrongly assumed that the higher levels of 
resistance encountered will reduce the effectiveness of the 
ignition spark. Initially, resistive carbon h.t. leads required 
replacement at 18 month intervals to maintain their effec-
tiv·eness. Leads produced since 1978 have a manufac-
turers ' recommended lifetime of 100000 miles. The 

magnetic 

Synthetic 
cord 

Magnetic conductor wire Flexible red 
lapprox.40 turns per cml insulating sheath 

Fig. 3: Cross-sectional view of Sparkrite 
ferra-inductive h.t.lead 

46 

breakdown resistance at the plug points is many orders of 
magnitude greater than all "in circuit" suppression devices 
added together. 

In suppression terms, copper core h.t. cable, used in 
conjunction with carbon composition plug caps, behave as 
lumped constants, useful only at the lower frequencies. At 
higher frequencies, where the filtering action has little 
effect, the physical length of the cables approaches that of 
the received frequency wavelengths and they can, in fact, 
start to act as individual antennas. 

Resistive carbon impregnated leads, on the other hand, 
possess a distributed capacitance which allows them to act 
as an RC filter network whose effective suppression in-
creases with rising frequency. Fig. 10, in Part 2, indicates 
the effectiveness of the various suppression elements 
across the operating bandwidth. 

Many imported vehicles of continental manufacture are 
fitted with inductively wound h.t. cable which is very effec-
tive at v.hJ. frequencies and above, but suppression at low 
frequencies falls to a very ' Iow level. To cure ignition 
breakthrough in these cases, it will be necessary to fit 

Coil 

LS632 

Sparking plug v.h.t. 
suppressors 

Resistive 
plugs 

Le.RN-9Y 

Tower 
suppressors 

ILl 
LS636 LS636 

....... _--/ 
LS636 

LS632 LS632 

/ 
/ 

\ . . \-- -Dlstrrbutor 
I tower 
I (h.t. cap) 

I 

LS636 
Distributor 
tower v.h.t. 
suppressors 

LS632 

Inductivel 
resistive 
h.t.leads 

LS632 

_Sparking 

__ ---Jt plugs 

1 Engine bloCk' IWAD809! 

Fig. 4: Block diagram of a fully suppressed h.t. 
distribution system 

additional "in-line" resistive elements. Perhaps a cheaper 
method would be to replace with carbon impregnated or 
inductively cored ferrite composition leads such as the 
Spark rite type. 

In-Line HT Suppression 
If ignition interference is still evident at v.h.f. frequen-

cies it will be necessary to fit further "in-line" elements. 
Start by fitting Lucas LS636 type distributor suppressors 
to each of the h.t. lead outlets on the distributor cap. 
Angled versions of the same device are available if space is 
limited. 

This should further reduce the noise breakthrough but if 
this is still not sufficient, fit an earthed screening can 
around the distributor cap. It is not necessary to com-
pletely enclose the cap, but the swept plane of the rotor 
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Whether you are: just starting, 
taking an R.A.E. course, just 
licensed, or an old timer, SMC 
has something for you ... . And at 
our LOWEST ever prices. 
Advertised PRICES on this page 
INCLUDE VAT at 15 %, 
INCLUDE SECURICOR speedy 
delivery and INCLU DE A TWO 
YEAR WARRANTY (remember 
as Yaesu Musen UK distributors 
our guarantee is FACTORY 
BACKED). 

From 30MHz to 150KHz (lower 
at reduced spec.) in 1 MHz bands. 
SSB, CW, AM , FM. On 10m and 
with a convertor the NBFM 
detector with squelch plus a 
noise blanker opens new 
horizons. 
4 filters fitted as standard! SSB, 
2 ·7KHzand FM 15KHz. For AM, 
3 positions! Narrow 2·7KHz, 
Medium 6KHz and Wide 12KHz, 
with tone control, and switchable 
AGC. 

We take ACCESS AND 
BARCLAYCARD OVER THE 
PHONE, offer attractive HP 
(including a FREE FINANCE 
SCHEME on many regular pric-
ed items) on application, and 

. have branches and agents con-
veniently situated across the 
country plus the biggest mail 
order department right in Totton . 
Whatever your requirements 
SMC . .. your single stop service. 

FRG7700 
* 150kHz-30MHz no gaps * SS8-CW-AM and FM * Up-conversion no preselector * 12 channel memory option * Mains and 12 volts dc option * Clock/timer built- in 

No preselectors! Up conversion 
with a 48M Hz crystal filtered IF 
plus dual PLL system provides 
automatic selection of the input 
band pass filter direct from the 
band selector or memory. 
The inbuilt quartz clock! 
programmable timer has battery 
back-up. 
12 frequencies anywhere within 
the range may be stored by 
simply touching the M button, no 
preselector adjustment, no range 
switch adjustment. The memory 
is tunable by t. 1KHz and is kept 
alive year long by 3 'AA' dry cells. 

FRG7700 £309 FRG7700M £389 

• 
FRG7 £199 

O.5-30MHz General Coverage Receiver. 
230V AC. 12V DC. ' Ballery pack. AM/SSB. 

PRICES INCLUDEVAT @15% 

• 
FRG7000 £259 

O.25- 30M Hz General Coveragp. Receiver. 
230V AC. AM/SSB Timer. AM/ SSB. 

FREE SECURICOR DELIVERY 

FT/FP200 £345 
10- 80m. SSB. CW. 240W PIP. Premix VFO. 

CNo! FP200 AC PSU/ Speaker. 

FT902DM £799 
10- 16001. SSB. CW. AM . FM . g bands 

IDE version £713 D version (724) 

FT1 01 ZD £569 
10- 160m. SSB. CW. AM. Digital g bands 

model. (Analogue version (488.00) 

* FT l 07M (61 (625 

FT107M £690 
160- 10m 2 Aux. SSB. cw. FSK. AM. 
M emory opt ion . Oeluxe 9 band model. 

2 YEAR DISTRIBUTOR WARRANTY 

SOUTH MIDLANDS COMMUNICATIONS LIMITED 
S. M. HOUSE, OSBORNE ROAD, TOnON, SOUTHAMPTON, S04 4DN, ENGLAND 

Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram : "Aerial" Southampton 

S.M.C. Agents 
G3ZUl Stourbridge {03843J 5917 
GMBGEC Edinburgh (0316651 2420 

GW3TMP Pontybodkin (035281) 846/324 
GWBEBB Swansea (0792) 872525 
GJ41CO St. Saviour (0534) 26788 
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S.M.C. (Leeds) BRANCH 
LEEDS . 
Colin Thomas. G3PSM 
257 Otley Road, 
Leeds 16, Yorkshire. 
Leeds 10532) 782326 
9- 5 .30 Monday- Saturday 

S.M .C. (Jack Tweedy) LTD 
CHESTERFIELD . 
Roger Baines. G3YBO 
79 Chatsworth Road, 
Chesterlield. Derbyshire 
Chesterfield (0246) 34982 
9- 6 : Tuesday- Saturday 

S.M .C. (Jack Tweedy) LTD 
WOODHALL· SPA. 
Jack Tweedv. G3ZY 
150 Horncastle Road , 
Wood hall Spa. Lincolnshire 
Wood hall Spa (05261 52793 
9- 5 : Tues- Sat ( . appointments) 
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,,;.;...-:--....;..,tAtA\,,;K'lE'VARViNG\:VITH ENGINE SPEEO ----, • . - l 

""'j. 

"'10) 'i ' 
I 

,. Painted ignition (:oil Plastic body or open ignition coil 
f .... • , 

REMOVE PAINT FIT METALLIC BODY 
FROM UNDER CLAMP IGNITION COil 

t ; 
. Not OK Not OK 

;" * ........ --___ CHECK WITH BONNET OPEN --------,. 

Wire cored HT Cable or 
Foreign Resistive HT Cable 

t 
fiT . HT RESISTIVE OR 

FERRO-INDUCTIVE HT CABLE 
t 

NotOK 
' . 

I nterferer)ce increases 

. • x· ,TEMPORARILY BONDTO EARTH 
Engine (gbody. :: 2. System. 3. Front S·uspension. 

'L 4 ' SteeringColumn. 5. 'Gear Stick ' :. 
ITEM, USING EARTH STRAP 

";'!;;'" ' 'it 
. NotOK ", DISTRIB;UTOR SUPPRESSORTO EACH HT LEAD AT DISTRIBUTOR CAP -; '·.f '<i NotOK 
v . t l' . ' 
) f \FIT SCREENING CANTO DISTRIBUTQ.f-' 

'H' .. ..•. "F . ····:t '· ·n 
Not OK 

<c . . _,. ",.' ,f . .. , '. 
LS634'tLUG 

Not OK ' 
t 

FIT RESISTIVE SPARK PLU'GS 

Fig. 5: Flow chart detailing the 
complete path of h.t. suppression 
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Earth strap to nearest 
earth point, if distributor 
body is not already earthed. 

Fig. 6: DIY distributor cap screen. The area screened 
needs only to cover the plane of the rotor arm 

arm must be surrounded by the shield. Fig. 6 shows the 
construction of a suitable screening device. 

Having progressed down the ignition distribution 
system, the final element in the system and the point at 
which the h.t. energy is discharged, is at the spark plug'. 
Normal plug caps are made from Bakelite or rubber 
materials, the latter containing only a spring clip connec-
tor. To further reduce the noise level on weak signals at 
v.hJ. frequencies. the use of a metallic screened plug cap 
suppressor is recommended. This unit is available in 
straight or right-angled format and incorporates an in-line 
inductive resistor within the body shell. 

Finally, if noise still remains on low level v.hJ. signals, a 
special resistive spark plug is available to directly replace 
most equivalent standard plug ranges. Suppressed plug 
variants are recognisable by the prefix R in the serial num-
ber. For example, the common Champion N9Y would be 
specified as RN9Y. 

Before the ignition system is finished with, it is worth-
while considering the feed to the electronic tachometer, if 
fitted. The pulse input for this device is normally obtained 
from the terminal marked CB or "+" on the h.t. coil. As 
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the cable passes from the electrically noisy area of the 
engine compartment, through the bulkhead screen, into the 
interior of the vehicle, it is good practice to fit a 3A in-line 
choke close to the coil terminal. 

Capacitor Discharge Systems-Warning 
Before fitting suppression components to the Lt. side of 

vehicles equipped with electronic ignition, always check 
the manufacturer's recommendations. Inserting a suppres-
sion capacitor between the output lead of such units and 
earth can cause damage to the drive circuit and destroy 
the suppressor, due to applied over-voltage. 

Charging Systems 
The vehicle battery charging system is often found to be 

a cause of interference. Depending on the age of your vehi-
cle the prime mover in the system will be either a d.c. 
generator (dynamo), or an alternator, which has an a.c . 
output that is subsequently rectified by semiconductor 
diodes. 

LS632 

I..-..I----HTinput 
terminal 

---Insulator 

-MI----Inductive 
resistor 

}---!t---Spark plug 
connector 

Earthed metalic 
shield 

LS636 
cable 

socket 

Insulotor 

-!---f!--Induct ive 
resistor 

Q,.!)·---Distributor tower 
connector 

Fig. 7: Cross-sectional view of "in-line" distributor 
tower and metallic screened plug-cap suppressors 

Suppression techniques are similar for both devices, the 
audible effect produced being recognised as a whine that 
varies in intensity with variation in engine speed. 

Dynamo 
For suppression within the h.f. bands up to 30MHz, 

either a single IIlF or 31lF capacitor must be fitted to the 
" 0 " or output terminal of the dynamo. As the received 

F 

o 

Cl h.f.-Cl-l to 3}JF250V 

v.h.f.-C2 -1 to 3}JF 250V 
Feedthrough 
type 

Fig. 8: Dynamo suppression methods 
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Suppression Range 
LSNo. Pan No. Description LSNo. Part No. Qescription 

LS627 60600385 1 I'F Capacitor LS642 60670350 General 
with connector, rO "" Bonding Scrap Iv v:';) .).' 
for Ignition t o. . , ... .. .. 

LS628 60600386 1 I'F Capacitor 
with connector, 
for Generator r I) LS646 60460665 Inline Resistor 

LSnO 6046074 1 3 I'F Capacitor for Wire HT 
with connector, Cables 
for Generator 

LS648 60460666 Right Angled 
LS629 54200297 3 I'F Capacitor Plug Suppressor, 

for internal with shroud 
mounting on 
15-16-17-18 ACR 
Alternators 

LS673 54200423 3 I'F Capacitor 
for internal 

@ LS630 60460085 Inline Choke \\, mounting on $ 23-25 ACR 
Alternators. 

LS632 5442 1964 Straight VHF II'F Capacitor g:( p LS680 78139 Plug Suppressor with Dual 
Connectors 

LS634 54422760 Right Angled LS682 54201329 3 I'F Capacitor VHF Plug for internal Suppressor mounting on 20 
ACR 
Alternators 

a i) LS636 5442144 1 Straight VHF 
Distributor 
Suppressor 

LS721 60946618 
LS638 54423567 Right Angled Line Filter 

Distributor Insulated case 
Suppressor 

.;) o I 
LS639 60 150093 7 A Inline Choke 

b LS640 60150094 3 A Inline Choke 
LS684 60150114 Dynamo Feed 

through 
LS641 60670378 7 A Choke Capacitor 

(jJ1 Assembly for 
14- 15-16W 

' .. 
Wiper Motors 

Fig. 9: The Lucas Audio Systems 
range of suppression components 

frequency increases, the suppression effect will decrease, 
so short lead lengths are essential to maximise the effects. 
In the range 30-150MHz an additional feed-through type 
capacitor must be used. Associated with the dynamo 
system is the separate voltage regulator control box which 
can cause constant level whine or crackle. This can be 
cured by connecting a I capacitor from the "D" ter-
minal to earth , or in persistent cases by fitting a line filter 
(normally available from the dynamo manufacturer). 

Alternator 
Interference from the alternator system usually only ex-

tends over the h.f. frequency bands up to 30MHz. 

50 

The characteristic noise produced by an alternator is 
like that of a dentist 's drill and is very distinctive. Again 
the cure is to fit a 31lF capacitor within the body of the 
device from the output terminal to earth. 
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THE 
'WINTON' 

Tuner-
The PW Win ton Tuner is intended for the more experien-
ced constructor who would like to build a top quality tuner 
with a specification equal to the best commercial designs 
available, but at a cost within a sensible domestic budget. 

The tuner covers the u.h.f. TV band as well as the 
normal a.m. and v.hJ. f.m. bands, it also has a limited 
coverage of the S.w. band. Each tuner section uses the 
latest techniques available making it suitable for the home 
constructor who may not have access to sophisticated test 
equipment. 

This may seem a large and complex project, but 
providing the constructor can solder properly and follow 
the step-by-step instructions he should be able to produce 
a tuner equal to those available commercially at much 

. higher prices. Take each section in turn and look upon it 
as a complete project in its own right, in other words do 
not treat it as one mammoth project but as a series of 
smaller ones. Take your time over the various sections, by 
not rushing, mistakes can be avoided. 

The full circuit details are shown in Figs. I, 2, 3 and 4, 
with a simplified block and inter-wiring diagram in Fig. 5. 
These should be referred to as required while reading the 
general circuit description. 

On the front panel the tuner has controls for MANUAL 
TUNING and DISPLAY FUNCTION, with 13 push-buttons for 
selecting (from left-ta-right): LW, MW, SW, FM, TV, MUTE, 
AFC, B-W (filter bandwidth selectivity) MANUAL TUNE, and 
then four pre-set stations which are used in conjunction 
with the eight pre-set potentiometers to the right of the 
push-buttons. To the right of the main DISPLAY FUNCTION 
switch there are four push-buttons which control the 
various clock functions , i.e., hours set, minutes set, etc . 
The STAND-BY toggle switch is in the top left-hand part of 
the panel and to its right is the stereo l.e.d . beacon, to the 
right of this are two meters, the first indicates the signal 
strength on all bands and the other indicates the correct 
tuning point on fm. and TV. The main digital fluorescent 
display is to the right of the meters. 

The rear panel of the tuner has antenna sockets for 
a.m .• fm. , TV and a DIN socket for audio output. The 
ferrite antenna rod and mains fuse-holder are also moun-
ted on the rear panel. 

• T& T Electronics 
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Part 1 
*E. A.RULE 

Circuit Description 
The fm. rJ. section is one of the most important parts 

of any hi -fi tuner system. If the signal is degraded at this 
point there is nothing that can be done at a later stage to 
put things right. Received signals can vary in strength 
from a few microvolts to several hundreds of millivolts 
when close to a transmitter. The weaker signals must be 
amplified , without adding any noise or distortion , to a 
suitable level for the mixer stage, and very strong signals 
may need to be reduced in level to prevent overload of the 
mixer. 

In practice a range of signals of from one microvolt to 
around 0·1 V could be encountered and this represents a 
range of 100000:1 (lOOdB). Should the rJ. section fail to 
handle this range of signals then cross-modulation and 
other undesirable effects could take place. Also, under 
practical conditions, there would be more than one signal 
present at any time and the rJ. section has to select the 
wanted signal and reject all others, so a high degree of rJ. 
selectivity is also an important requirement. In general the 
more tuned circuits before the mixer stage the better the 
rejection of unwanted signals. 

The selected signal is mixed with a local oscillator and 
the difference between the two (10· 7MHz) is the iJ. or 
intermediate frequency required. All further amplification 
and processing is carried out at this frequency. As the iJ. 
amplifier has a narrow bandwidth (approximately 
250kHz), to provide good adjacent-channel selectivity the 
local oscillator must be very stable in frequency, otherwise 
the resulting iJ. signal would drift out of the iJ. pass band 
and distortion of the signal would result. For the Winton 
Tuner it was decided to use a commercial r.f. unit in each 
section. ALPS Electric Co., of Japan specialise in produc-
ing top quality r.f. units for many leading hi-fi manufac-
turers in Japan, although they are not so well-known in the 
UK . The unit decided upon for f.m. was the F08!1 U, this 
uses a dual -gate MOSFET in the rJ. amplifier. and also a 
dual gate MOSFET in the mixer stage. The input signal from 
the antenna is passed through a single-tuned circuit to gate 
I of the rJ. amplifier and automatic gain control voltage 
applied to gate 2. The signal then passes through four 
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Fig. 1 (top) : Circuit diagram of f.m. and TV sect ions of 
the PW Winton Tuner 

Fig. 2 (left): Circuit diagram of a.m. section 
Fig. 3 (above): Circuit diagram for PW Winton power 

supply 

E 
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band pass-tuned circuits to gate I of the mixer with the os-
cillator injection on gate 2. To generate the local 
oscillator signal a transistor is used, followed by a two-
stage buffer amplifier which also has a buffered for 
feeding into the digital frequency counter. The IJ. signal 
from the mixer stage passes through another bandpass 
filter to a single-gate f.e.t. iJ. amplifier stage. 

The result of tnis excellent design is an r.f. section that 
can handle the very wide range of signal strengths encoun-
tered in practice, and can select only the wanted signal out 
of the many presented to it. The image and sig.nal 
rejection is over 120dB, the advantage of this high reJec-
tion figure is that a high-gain aerial may be used to enable 
weak signals to be received without the danger of cross-
modulation from strong local signals. As all the tuned cir-
cuits are varicap tuned this unit also allows pre-set station 
selection. 

The I F Amplifier 
The main task of the i.f. amplifier in an f.m. tuner is to 

provide selectivity, to remove unwanted impulse noise and 
any other amplitude modulation (a. m.) on the signal. This 
section also detects the frequency modulated signal and 
converts it to audio, provides automatic gain control 
voltages for the r.f. amplifier and also control voltages for 
automatic frequency control. 

In the Winton Tuner the signal from the rJ. unit which 
is now at the i.f. of 10· 7MHz is passed via diode switching 
circuits to either the wide-band (stereo) or narrowcband 
(mono) filters. These filters both use a double ceramic filter 
followed by a transistor amplifier and then another 
ceramic filter. The output from this section is then passed 
via a diode switch to the Hitachi HA 11225, IC I. 

The HA 11225 is the latest development in f.m . iJ. in-
tegrated circuits, and is similar in many ways to the pop-
ular CA3089 family. However, it has a specification that 
puts it right at the top as far as overall performance goes. 
For example, it is possible to obtain a recovered audio 
signal with distortion as low as 0·03 per cent or better, and 
to achieve this with a signal-to-noise ratio of around 84dB. 
Compared with the old CA3089 with figures of around I 
per cent distortion and signal-to-noise ratios of 68dB the 
improvement is quite considerable. The HA 11225 also has 
much better muting circuits, and for this project was con-
sidered the best i.c. for use in the Winton Tuner. 

The HA 11225 has a quadrature detector and by using a 
double-tuned discriminator circuit (L4, LS) the full benefit 
of its low distortion is realised. The i.c. provides a delayed 
a.g.c. voltage for the ALPS tuner unit as well as providing 
a voltage for a.f.c. The aJ.c. voltage is amplified by tran-
sistors Tr5 and Tr6 before being applied to the varicap 
diode tuning circuits. The recovered audio signal is passed 
on to the stereo decoder which uses a Hitachi HA 11223, 
(IC2). Two meters are also driven by the HA 11225, one 
for signal strength and the other for a centre-zero tuning 
indication. 

The use of dual selectivity is to optimise the overall 
performance in either mono or stereo. The bandwidth re-
quired for optimum signal-to-noise ratio and distortion 
with a mono signal is around 180kHz and on a stereo 
signal is around 280kHz. If the 180kHz bandwidth was 
used on stereo the signal would be degraded considerably, 
because the stereo information contained in the sidebands 
of the transmitted signal would be "chopped ofT" resulting 
in poor separation and increased high-frequency distor-
tion. If the 280kHz bandwidth was used for mono it 
would be much wider than required and let more noise 
through, resulting in a poor signal-to-noise ratio on weak 
signals. Most commercial tuners compromise by using a 
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bandwidth somewhere between the two, i.e., normally 
around 220kHz, this results in reasonable performance 
but not the best possible. For the Winton Tuner it was 
decided to provide optimum bandwidth for either type of 
signal. Two separate sections are used for this and. 
selected by diode switching controlled by the selectiVity 
switch SI . 

Stereo Decoder 
The Hitachi HA 11223 is the latest development in 

phase-lock loop stereo demodulator i.c.s. It has very low 
audio distortion because it makes use of 100 per cent 
negative feedback , the distortion introduced the 
decoding process being less than 0·06per cent. The slgnal-
to-noise ratio is also exceptional at around 86dB. It has 
automatic mono/ stereo change-over and an output for 
driving an I.e.d. to indicate that a stereo transmission is 
ing received, it can also be switched for mono operatl?n 
only. In the Winton Tuner this is done in the narrow IJ. 
bandwidth mode. It is possible to modify the tuner for 
stereo reception in the narrow-band position if required . 

After the decoding process there exists at the output of 
the decoder the wanted left- and right-channel audio 
signals and also spurious signals produced by the 
process itself. These could cause problems when recordmg 
and must be filtered out. The HA 11223 uses a phase-shift 
system to remove the residual 19kHz tone from the 
output and this would normally be conSidered 
However this tuner also makes use of a low-pass filter m 
the output of each channel to reduce all spurious signals to 
extremely low levels, these filters are numbered FL8 and 
FL9 on the circuit diagram. 

Only a single pre-set potentiometer R48, requires 
adjustment to set the correct frequency of the phase-lock 
loop for optimum stereo separation . 

TV Section 
The rJ. unit used for the TV section is a modified Mul-

lard U321. This has been modified to provide a 10· 7MHz 
iJ. output suitable for feeding directly into the f.m. i.f. sec-
tion of the tuner. The iJ. output from the Mullard unit is 
fed via diode switching to the base of Tr I , the reason for 
this is that the iJ. output from the Mullard unit is less than 
the ALPS f.m . unit. To compensate for this difference it 
was decided to bypass the first two ceramic filters and 
their 12dB insertion loss. As TV stations are spaced much 
more widely than f.m. stations the requirements for 
adjacent-channel selectivity are not so stringent and one 
ceramic filter is all that is required . The mono section of 
the iJ. circuits is used for TV, but should stereo TV ever 
happen it is possible to modify the tuner to receive stereo 
in the narrow-band position. 

Because the Mullard unit has been modified to a lower 
iJ. frequency than it was designed for there is some reduc-
tion in the image rejection and this is now only around 
20dB or so, however in practice this is not a problem and 
switching the a.f.c. on will quickly check if you are on the 
correct signal. If you are on the image the a.f.c. will push 
the station off tune, also the difference in signal strength 
between the image and fundamental is shown clearly . on 
the meter. 

The AM Section 
The a.m . rJ. section uses a modified ALPS unit 

FX811 B, and this is fitted with the switching required for 
selecting the various bands. It covers the normal I.w. and 
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PLEASE NOTE! 
As this issue was about to go to press, 
we learned that, despite previous 
assurances, the a.m. tuner head FX-
811 B selected for the PW "Winton", 
had been discontinued by the manufac-
turer, ALPS Electric Co. Ltd. 

We are investigating ways of over-
coming the problem, and hope to have 
some news in time for our next issue. 

m.w. and in addition has a s.W. coverage from 3·3MHz to 
6·3MHz which includes the 49m broadcast band. 

A ferrite antenna is used on the I.w. and m.w. bands but 
an external antenna is required for s.w. The input signal is 
fed into the base of a transistor mixer stage, and a separate 
transistor oscillator and buffer amplifi.er used with their 
output fed into the emitter circuit of the mixer. A separate 
buffer stage is used to provide an output for the digital fre-
quency display unit. The 455kHz iJ. signal is taken from a 
single-tuned transformer in the mixer collector circuit and 
passed to the a.m. ceramic iJ. filter FL 7. The a.g.c. voltage 
is applied to the mixer base circuit. 

Following the ceramic iJ. filter the signal passes to a 
dual-gate MOSFET, Tr9. A dual-gate f.e.t. was used in this 
stage as it was found that a larger range. of input signal 
levels could be handled without distortion due to overload. 
The signal is fed to gate I and the a.g.c. voltage to gate 2. 
The output from this stage is passed via a double-tuned iJ. 
transformer L 11 , L 12 to the base of Tr8, this amplifies the 
signal to a suitable level for feeding to the detector circuit 
via a single-tuned transformer Ll3/14. Detection is 
carried out by diode D21 and the resulting audio passed 
via C83 to switch S 12b. Resistor R83 and C82 form an 
rJ. filter to prevent any residual iJ. signal reaching the 
audio stages. 

The a.g.c. voltage is produced by diode D20 and is fed 
to Tr9 which amplifies the a .g.c. voltage to a suitable level 
to control the various stages. This amplified a.g.c. results 
in a flatter audio output for a large variation in input signal 
levels. 

Power Supply 
Like the PW Winton Amplifier, the PW Winton Tuner 

uses a toroidal transformer so that the external magnetic 
field is kept to a minimum and therefore hum is not in-
duced into the wiring. A standard type of transformer 
should not be used as the higher magnetic field will 
degrade the hum-and-noise figures by at least IOdB. 

A full -wave rectifier system, D 15 and D 16 is used for 
the main d.c. supply and this is smoothed by C61. The un-
stabilised supply is then fed via S IS (stand-by switch) to 
IC3 (7812), which stabilises the supply at 12V. This 12V 
supply is switched to the various circuits via SI, S 12a, S 13 
and "steering diodes" D 1-7, D 11, D 12. These diodes 
"steer" the voltage into the correct part of the circuit and 
prevent the voltage being fed back into other circuits 
which are "ofT". The use of these diodes greatly simplifies 
the amount of switching required. 
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The unstabilised supply is also fed to IC6, which 
provides a stabilised 5V supply for the I.s.i. A further diode 
D 12 and C60 provide a negative 18V supply for the 6-LT-
09 display. Finally a voltage doubler DI5 and D16 with 
C62 and C63 provide approximately 40V for the varicap 
supply via the special i.c., D 17 which stabilises at 30V. 
The STAND-BY switch S IS is mounted on the front panel 
and removes the h.t. supply from the tuner in the OFF posi-
tion and switches the display into the clock mode. No 
mains switch is provided, as removal of the mains would 
switch off the clock, and the time and any timer settings 
would be lost. Those readers who feel that a mains switch 
should be fitted could fit a suitable switch on the rear panel 
next to the mains transformer so that the complete tuner 
can be switched off when going on holiday, etc. 

The internal view of the PW Winton Tuner 
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LEXTON 
HARVEY G4JDT RADIO AND ELECTRONIC ENGINEERS 

YOUR EAST LONDON HAM STORE 
DAVE G8SYG 

We are the main UK Service Contractors to Hitachi Sales UK and we have fully trained engineers on the premises. I 
.............. w.e .. h.a.v.e.b.e.e.n .. in .. th.e .. s.e.rv.i.c.e.i.n.d.u.st.r.Y.f.o.r.'.5.

y
.e.a.r.s.a.n.d .. w.e .. k.n.o.w .. w.h.a.t.w .. e.a.r.e.d .. o.in.g ................ ,. 

STANDARD C7800 C8800 The very latest from Standard. The C78 70cms trans-
portable. 

The Standard Twins £270 £2S0 NOW IN STOCK £209.S0 

ICOM NOW AVAILABLE IC 251 
IC2E ....... . . .. .. ... ... .. ... ......... .... ... . ... £159.00 Multimode Base/ mobile CPU con trol 
BP5 Hi Power Pack .............. ........... . ............. ...... £30.00 M ulti-purpose scanning 
BP4 Empty Pack .. ... ................. , ............. ....... £5.00 Dual VFO 's - Squelch on SSB/ CW . 
LC3 Carry Case ............... ... .. .. ...... .. , .... " . ..... ............ .. £3.00 Really Outstanding Periormance . 
HMP9 Mic/ Speaker .. "". , .. .. ...... ....... £12.00 ONLY £479 incl. ICCPI Mobile Charges Cord ...... ...... ............... . ... .... ... £2.75 

TRIO/KENWOOD TR 7800 T58305 
T51305 

3.5-30Mhz (i ncluding the new bands) I.F. sh ift -
Digital Display - speech processor - SSB/ CW 
narrow/wide filters. 

2 mtr Mobile Fully synthesized 
with Keypad Frequency control 

160- 10 metres (including the newbands) -
va ri able I.F. bandwid th - Adjustable noise blanker 
- pl us much. much more - only 

£639.S2 £491.0Sp £268 

SWAN 1500W Linear Amp ...... .... .. .... ....................... P.O.A. 
235W P.E.P. W .A.R.C .. .. ........ .. ................ £810.00 

100M X 235W P.E.P Analogue mobile ...... .. .... .. ...... £365.00 

1500ZA 
103BX 
PSU6 
PSU5 

(102BX) .. .. .... .. .... .... .. .. .. .................... . ............ £140.00 
Astro 150 (Inclucling mounting bracket) ... ........ ...... .. ... £551.00 (100 MX ) 13.8V DC. 20 amp .. .. .... £132.00 

H.F. 
A3 
ATV5 
ATV3 
ATV4 

CUSHCRAFT AMATEUR ANTENNAS 
20/ 15/ 10 3ele Beam 8d B gain 
80- 10 Trapped Vertica l . 
20/ 15/ 10 Trapped Vertical. 
40/ 20/ 15/ 10 Trapped Vertica l .. 

..... £147 .00 
£74.40 
£34.00 
£68.00 

Al44-7 7ele Vagi 10.0dB gain 
A144-11 11 ele Vagi 11 .3dB ga in .. .. .... ... .. . 
OX 120 20ele Array 13.2dB gain 
ARX2B Ringo Ranger 11 .......... .... ............ . 
ARB2K Conversion Kit for Ringo to Mk II version . 
CS100 Communication Speakers ... 
TAP3009 5/ 8 Side Mount and snap in 2MTR.-VHF (144 MHz) 

£20.31 
£25.72 
£47.20 
£28.75 
£12.75 
£11 .50 

A3219 
214B 
ARX2 
Al44-4 

1ge1e .Long 'Boomer Vagi 16.2dB gain . 
14ele Jnr 'Boomer Vagi 15.2dB gain . 
Ringo Ranger 6dB ga in ve rtical . 
4ele Vag i 9.0d B gain ...................... .. .. 

£62.00 
£49.50 
£24.75 
£16.25 

144- 174MHz . .. .. .... .... ......... T.B.A. 
TAP677 . ... .. . .... .. . . . .... ......... .. .... ... ... . . .. ........ £18.50 
K220 Mag Mounts Base 17' Cable & PL259 . £8.67 
TAP/432 MHz Snap in for K220 . TBA 

EXCLUSIVE TO US 
1 KW VHF Linear amplifier - 600W SSB - 350W FM (Due in soon) ........ ............ ............ .. .. .. .. .. ..... £449 

. £24.95 Power Supply - 6 Amp continuous - 8 Amp surge (13.8V) .......... .. .... .. ................ . 

TRADE ENQUIRIES INVITED 

Also avai lable:- Video - Hi- Fi - T.V. - Music Ceritres, e.g. Hitachi SDT 300.auto-reverse 
music centre with pre-set FM, Dolby, strobe turntable, 25 + 25W per channel, including 
speakers only £269.95 - These are either Sample or Demonstration units. Many other 
Hitachi Demonstration models available, Hi-Fi , Portable Stereo Radio Cassettes etc. • Telephone 01-558 0854 191 FRANCIS ROAD, LEVTON, LONDON E10 Telex 8953609 IH3f.I,1 Opening Times: 9-5.30 Mon.-Fri. 

VISA 10.00-1.00 pm Sat. 
or any time by appointment. 
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* specifications 
There has recently been introduced a new standard for 
testing and evaluating the performance of hi-fi f.m. 
tuners and receivers. This standard is known by the 
shortened title of IHF- T-200 : 1975, and is now 
accepted world-wide. 

One of the most important things to come out of the 
new standard is that the sensitivity is no longer quoted 
in microvolts. This is because there w as always the 
possibility of a 6dB error, as more often than not it 
was never stated if it referred to e.m.f. or p.d. This am-
biguity is resolved by expressing sensitivity in terms of 
available power, this being constant with both IEEE 
and lEe standardisation. Input signal levels are stan-
dardised in terms of dBf, with one femtowatt (1 0 - 15W) 
as the reference level. At a 3000 impedance level, 
1 dBf corresponds to 1 · 111V open-circuit, or e.m.f., 
while 120dBf corresponds to 1 ·1 V. 

As it was felt a number of readers may be confused 
by this new standard, the measurements on the f.m . 
section of the PW Winton Tuner have been made 
using the methods in I H F-T - 200 but quoted in both 
the old microvolts and the new dBf. This should enable 
the tuner to be compared with most other published 
specifications. 

0 
Audio out ut 
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-20 

-30 
dB 

-40 

-50 

-50 

-70 

-80 10 20 
0·5 5 50 500 

IWAD7931 Micro-volts EMF. 750hms 
5000 

Graph showing audio output and signal-to-noise and 
signal-to-noise-plus-distortion on st ereo for various 

input signal levels on 98M Hz 

o 
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10 
15 

dB 20 
25 
30 
35 
40 
45 
50 

20Hz 

Aud'io frequency out ut 

St.r.ee separation 

100Hz 1kHz 10kHz 50kHz 

Graph showing audio frequency response and separa-
tion on stereo 

FM 

Tuning range: 80-1 09MHz 

Sensitivity: 
0 ·911V p.d. (1O·33dBf) 750 for 30dB signal-to-
noise-pi us-distortion 

Stereo sensitivity: 211 V (1 7·2 6d B f) 

Quieting sensitivity (SOdS signal-to-noise-plus-
distortion) : 

Mono, 6 ·311V (27 ·23dBf) 
Stereo, 20l1V (37 ·26dBf) 

Muting level (adjustable): 
Approx. 2511V (39·20dBf) 

Signal-to-noise ratio (48511 V 65dSf): 
Mono, 75dB 
Stereo, 73dB 

Distortion (1kHz 100% modulation): 
Mono, 0 · 15% 
Stereo. 0 · 15% 

Distortion (100Hz): 
Stereo L- R 100% modulation, 0 ·25% 

Distortion (6kHz): 
Stereo L- R 100% modulation, 0 ·2% 

Distortion (de-tuned by ± 100kHz): 
Stereo 1 kHz at 100% modulation, L- R not more 
than 0·5% 

Stereo separation: 
20Hz-40dB 
100Hz-40dB 
1 kHz-40dB 
5kHz-32dB 
10kHz-26dB 
15kHz-22dB 

Spurious r.f. responses: 
Image better than 120dB 
F 1 + t i.f. better than 120dB 
2F1 - F2 better than 64dB 

Audio frequency response: 
- 1dBfor14Hz-15kHz 
-1 . 5dB for 16kHz 

Pilot tone rejection: 
Stereo, better than 70dB 

Selectivity: 
Adjacent 
Alternative 

Capture ratio: 

Wideband 
7·5dB 
73dB 

Wideband, less than 1 dB 
Narrow band, less than 2dB 

AM suppression: 
Wideband, better than 60dB 
Narrow band, better than 65dB 

Narrow band 
20dB 
75dB 
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AFC (off-set); 
Less than 20kHz 

AFC correction factor: 5 

Signal strength meter range: 
0·81N to 1 mV 

Audio output (full limiting 100% modulation); 
280V 

Modulation level: 
1 OOmV output-33% 

TV 
Frequency range: 

Approx. 460MHz to 860MHz 

Channels: 21 to 69 

Logging scale reading: 
Approx. 200 to 500 

Sensitivity: 
1 OOIlV for 30dB signal-to-noise-plus-distortion 

Image rejection: 20dB 

AFC correction factor: Mid-band, 12 

AM 

Frequency coverage: 
LW, 140kHz to 280kHz 
MW, 500kHz to 1625kHz 
SW, 3·3MHz to 6·3MHz 

Sensitivity (for 10dS signal-to-noise-plus-
distortion) ; 

LW, 70llV 
MW, 231lV 
SW, 161lV 

Image rejection: 18dB at 6MHz 

Selectivity: 
-3dB bandwidth 5kHz 
- 15dB at ±10kHz 
- 50dB at ±20kHz 

Audio Frequency response: 
-3dB at 40Hz and 3kHz 
-10dB at 22Hz and 4·5kHz 

Distortion: 
2% at 1 kHz and 30% modulation 

LF. i - - - - iO·7MHz I.F.s;ction- - -.,..., Tuning 
meter '------+_....J 

I 

L-. _____ '----lJ" V::-""i e Audio 

Audio 
left channel 

FM RFunit 
I 
I 

A.G.C. 
L ________________________ _ 

A.G.C. Mute 
Vari -capsL------------..-.-l AFe amp & t-----........ 

varica!> A.FC. ,..----'"_, 
pr.-MI etc. Signal strength 

Vari - caps meter 

1.F. amp. & del. Audio 

fout Logging 
asc. 

t-_--cl'o Digital function 
switch 

Digital section 

Fig. 5: Simplified block diagram of 
thePWTuner 
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Display 

Part 2 of the PW Winton Tuner will 
continue with the circuit descrip-
tion and the start of the construc-

tional details 
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SOUND ADVICE - SOUND VALUE 
A GOOO START is essentia l to short wa ve li stening and expert advice is important in achieving thi s - So here's som e - If you've 
m ade up your mind to buy a receiver you should be aware it wi ll perform on ly as well as the antenna it sees. The o ld adage 
rega rding w ire antennas " As long and as high as you can" is still good, but at best is only good for PEAK PERFORMANCE on one 
or two frequencies , at worst none. 
Whichever frequency you tune your rece ive r 10, for PEAK PERFORMANCE on all frequencies you need good matching between 
your Rece ive r and Antenna to hear the best from it. If you plan to listen on the high frequ ency bands up to 30MHz then you know 
you ca n't have an antenna for every frequency I Or can you } - Well , not qu ite I BUT we can offer you MUCH IMPROVED 
PERFORMANCE from your receiver by using an an tenna tuning unit, that wi ll electrically change the length of your antenna 10 
match the frequency you select - In o ther words - A MATCH AT ALL FREQUENC IES. 
You'll see many antennas being advertised under g immicky names, but when it comes down to it they' re on ly random wires or 
odd configurations. At the end of the day, if you' re expect ing the performance the manufactu rers specified, then you' ll still have 

. to buy an an tenna tuning unit. 
Tell you w hat we' ll do - we'll prove it to you - we' ll give you one ABSOLU TELY FREE when you buy your FRG 7700 or 
FR G 7700M and we' ll g ive you complete advice on an antenna to suit your ava ilable space, which should on ly cost you a couple 
of pounds! So let's put the offer in big print for you! 

1 VAESU FRG 7700 + AMTECH 200 ATU 
1 VAESU FRG 7700M +AMTECH 300 ATU 

VAT included 

£309.00 
£389.00 

What's the difference between the Am tech 200 and Amtech 3007 Well both w ill tune any random length of wire but the Amtech 
300 w ill do a little extra - it w ill also tune co-axial fed antennas - Their normal se ll ing price 7 The Amtech 300 £43.95 - The 
Amtech 200 £29.95 - What ca n you lose} So get cracking MAKE A GOO D STARTI HAVE PEAK PERFORMANCE FR OM THE 
OFF. 

JAYBEAM - HYGAIN - BANTEX - AMTECH - CUSHCRAFT - SWAN - ATLAS 
and 50 other major lines - all ex stock \liiJ AMCOMM SERVICES 

194A NORTHOLT ROAD, SOUTH HARROW, MIDDX. YAtSU 
Tels: 01 -864 1166 & 01-422 9585 V Opening hours: Tues-Sa t 9.00-5.30, Sundays by appointment. Closed Monday. 

W./t.,n 
THE COMMUNICATIONS SPECIALISTS 

EVERYTHING FOR THE RADIO AMATEUR 

ANTENNAS ... 
FOR THE HF BANDS 

BRITISH MADE BY Wcutc.n 

Belle Vue Radio and 
Electronics Exhibition 

in the Lancaster Hall 
on Sunday 29th March 1981 

Doors open at 11.00 a.m. 
The North 's Premier Amateur Radio and Electronics event 
features: 

Intcr·Club Quiz 
Construction Contest 
R.S .G.B. Book Stall 

Grand Rame 
Amateur Computer 

Stands 

Radio Society's Stands 
and Trophy 

Morse Code Challenge 
Homc Officc and Raynet Stands. 

TRAP DIPOLES (3 types) TRADES STANDS who have booked space TO 1/ 1 0 -80 10. 40 and 80m 
T01 / 15-80 15, 20, 40 and 80m 
TO-P Portable type with w inding spools 

£34.44 
£34.44 
£30.48 

(TO 1 are of 14 gauge copper; TO-P is copper/terylene braid) 
VERTICAL 

OX- 5V 10-80 metres; approx 26ft high ; slim line 
BEAM ANTENNAS (and Rotary Dipole) 

OX-3 1 Rotary dipole for 10, 15, 20m 
OX-32 2-element beam for 10, 15, 20m 
OX-33 3-
OX-34 4-
OX- 103 3-element monoband beam for 10m 
OX- 105 5-

£89.00 

£46.00 
£80.50 

£121.90 
£161 .00 
£74.75 
£97.75 

* Other Antenna Accessories ava il able - see our Price List * 
ALL PRICES INCLUDE VAT (15%) AND FREE DELIVERY UK. 

Send large SAE for further details of this and other equipment - or use 
our Answerphone after hours . 

Wcutc.n ElcrdlOfticl (UH) lid 
HEAD OFFICE (All Mail/ Enquiries) 
FAIRFIELD ESTATE 
LOUTH, LlNCS, LN11 OJH 
Tel: Louth (0507) 604955/ 6/7 
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ACCESS 
VISA 
H.P. 

Eurova Ltd. 
M & B Radio 
J . Birkett 
The Amateur Radio Shop 
Radiotronics 
lowe Electronics Ltd. 
Bredhurst Electronics 
Crayford Electronics 
S.M.C. (Jack Tweedy) Ltd . 
J .M.G. Electronics 

GH 1 Enterprises 
Wilsons Valves 
Mechanelec Ltd , 
W, H. Westlake 
D.S. Electronics 
Microdigital ltd. 
Arrow Electronics lid. 
Telecom 
Royd Electronics 
F. R. Galka 

Sota Communication Systems Contour Electronics 
ltd . Tandy Corporation (U.K.) 

Amateur Radio Exchange Ace Mailtronix Ltd. 
Richard White Sound Service 
Johns Radio Marco Trading 
N.w. Repeater Group (Bring & Buy) Minicost Trading Ltd. 
S.G .S. Electronics Jewell & Powers 

Belle Vue has ample car parks. 
F.M. Talk in on GB3NRS & G 8NRS/ A on 145MHz Chs S22, 

R2-R6 and on 433MHz Chs SU8, RB4 & RBI4. 
ADMISSION 40p BY RAFFLE TICKET AND EXHIBITION PLAN 
ENTER AT REAR OF BELLE VUE OPPOSITE MAIN CAR PARK 

OFF HYDE ROAD A57 
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_IMPORTANT-The ideas presented here are suggestions only, _ 
and as they are untried by this magazine, we cannot accept 
responsibility for any resultant damage, however caused. Before 
alterations are attempted, care should be taken to ensure that any 
guarantee is not invalidated, and it should also he borne in mind 
that modifications usually have an adverse effect on resale prices. 
In cases where specialist skills or equipment are needed, most 

will undertake the work for a reasonable fee . 

Roger Ha 11 GaTNT (Sam) 

No.5 

Trio R - 1000 
Chris Attrell, a s.w.1. from Brighton, has telephoned me to 

point out that, although the Trio R-1000 bandwidth mod 
that I described in Mods No. 3 (January) works perfectly, 
some readers are justifiably reluctant to cut and resolder 
wires inside a brand new piece of equipment. He has 
suggested a far simpler way to achieve the same results. 

Just above the plug that has the relevant wires running to 
it (Fig. 1 Mods 3), is an empty socket. To change the 
bandwidths from 12kHz (wide) and 6kHz (narrow) to 6kHz 
(wide) and 2· 7kHz (narrow). simply remove the plug from its 
original socket and replace it in the empty one. This mod is 
easily reversible when it comes to selling the set, and this is 
a definite improvement on the original. Thanks Chris. 

Standard C8800 
I have received numerous letters, telephone calls and "on 

the air" requests for a reverse repeater mod for the Standard 
C8800, and I would like to thank John Armstrong G8MVH, 
who worked on this mod whilst he was running the service 
department of Lee Electronics before he left to start his own 
business, for the details. 

The mod, which gives full reverse repeater operation, is 
'based on the principle that if, when R 1 is selected, pin 7 of 
plug JL05 is low on receive and high on transmit, then by 
reversing this to high on receive and low on transmit, the 
reverse of the standard function can be obtained. 

An element of personal choice as an extra switch could be 
mounted almost anywhere; on the front or back of the rig, 
underneath, on the microphone, etc. In this instance it has 
been incorporated using the existing switches and with the 
minimum of alterations to the circuit. 

The additional components that are required are BC 182 L 
or equivalent (Tr1) 1 off, 1 on fW resistor (R 1) 1 off, 1 N914 
(D 1) 1 off. First remove the bottom cover and locate pin 7 of 
plug JL05. Attached to this pin is a yellow wire that must 
then be separated from the others and pulled towards the 
BUSYIVACANTswitch, SM01. Now cut this wire, but make sure 
that the cut is in a posi t ion such that once the ends have 
been bared they will st ill reach the pins of 
SM01. 

Next, short together pins 1 and 4 on SM01 with a short 
piece of insulated wire (Fig. 3). and then solder the yellow 
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wire coming from pin 7 of JL05 to pin 3 of SM01, and then 
solder the remaining piece of yellow wire to pin 2 of SM01. 
Solder the emitter of Tr1 to SM01 at either pin 1, pin 4 or to 
the linking wire. 

Just behind J R02 is a link (Fig. 2). Solder the anode of D 1 
to this link and then cut a new length of insulated wire, and 
use it to join the cathode of D 1 to the collector of Tr1. Keep 
the cathode of D 1 as short as possible and make sure that it 
is kept well clear of associated circuitry. Run the new wire 
around the controller board as in Fig. 2. Now solder R 1 
between the base ofTr1 and pin 3 ofJL05. 

This small circuit (Tr1, D 1 and R 1 in Fig. 1) should be self-
supporting, if made carefully, but could be made on a small 
piece of Veroboard and mounted in any convenient position. 

If, after having done all this, you find that nothing happens 
when reverse repeater is selected, don't panic. Some 
batches of these rigs were fitted with slightly different 
BUSYIVACANT switches and reversing the wires to pins 2 and 3 
should solve the problem. 

When modified, the C8800 will operate normally in the 
simplex and duplex modes, if the BUSY!AUTOIVAcANTswitch is in 
the AUTO position . With the switch in the BUSY or VACANT posi-
tion, duplex (R 1) gives reverse repeater. It should be noted 
that in this mode scan, memory recall, repeater shift (R2 and 
R30), etc., will be inoperative and the switch must be retur-
ned to the AUTO position before these functions will operate. 

Wanted 
Would whoever left the C7800 reverse repeater mod with 

Norman G8THJ, at Lee Electronics, please contact either 
him or me as we no longer have your name and address, and 
I need to contact you before I can publish the mod. Please 
write to: R. S. Hall, Practical Wireless, King's Reach Tower 
(Hatfield House). Stamford Street, London SE 1 9LS. 

\ 

73's 
Sam G8TNT 
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IN 
G8VFH 

)))) )))))) ))))))))))))))))))))) 
This is the first of a new series which will look at aspects of 
systems used for the control of models of all descriptions. 

By now most radio control enthusiasts will be aware 
that as from 1 January 1981 a licence is no longer required 
for r.c. operation. However you will still have to comply 
with a ll the regulations- which were printed on the 
licence-which you no longer have! Also, from the same 
date, you may now use the frequencies between 
35·005MHz to 35·205MHz, but only for model aircraft 
control and only with narrow-band f.m. systems. This 
leaves other modellers, and a good few aircraft types as 
well , stranded on 27MHz beseiged by an unspecified 
number of illegal " good buddies". 

For some months now the Home Office have been issu-
ing to bona fide r.c . clubs a special licence to allow them to 
monitor 27MHz frequencies for interference. (Listening on 
27MHz without such a licence is, according to the 
Wireless Telegraphy Act, illegal.) 

As it could be of immense use to a modeller to monitor 
the frequency he is about to use I am offering details of a 
simple monitor based on a cheap Oriental transistor radio. 

The original idea and development came from P. A. 
J ulian of Wimborne. 

A Radio Control Monitor 
• In these days of increasing illegal 27MHz activity, it is 
important that the radio-control operator knows if there is 
any traffic on his frequency before going on the air. Many 
enthusiasts do not possess a monitor receiver and often 
take a chance rather than payout for an extra piece of 

1 
I 
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equipment. But radio interference can cause loss of control 
resulting in damage to a valuable model and even possible 
injury to spectators. 

Although a reasonably cheap monitor is available on 
the market for about £20, it is tuneable and, for those 
requiring spot·on accuracy, a crystal controlled monitor is 
the answer. Moreover, a crystal controlled receiver is 
rel atively simple to alter to 35MHz, now that band has 
been granted by the Home Office for r.c. use, requiring 
only a change of antenna coil and crystal. 

For these reasons , ways of producing a simple but 
effective monitor were considered. 

Circuits 
In the end it was decided to attempt to modify an 

existing portable radio since it is often cheaper to buy a 
ready-built medium wave set than it is to buy the 
individual components and assemble them. 

Crystals commonly available for r.c. use are for 
455kHz iJ.s while transistor radios imported from the Far 
East also have nominal 455kHz iJ.s and can often be 
picked up second-hand very reasonably. Attempts were 
made to modify the front end of one of these, but using as 
much of the original circuit as possible. Fig. 1 shows a 
typical front end. 

Looking at circuits for r.c. receivers it was seen that two 
transistors were used in the front end, one as a mixer and 
the other as the crystal controlled oscillator. To copy this 
would have involved building at least the oscillator on a 

R2 C2 R2 

IWAM037! IWAM03S! 

Fig. 3: 
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separate board and then fixing it to the receiver circuit 
board, so an unusual mixer/oscillator combination was 
tried and the original circuit was modified as shown in Fig. 
2. This was found to be quite satisfactory since a minimum 
of extra components was required and even the original 
mixer/oscillator transistor was used. 

At first it was thought that a tuned circuit would be 
needed between the collector of Tr I and the first iJ.t. but a 
small r.f. choke from an old TV proved sufficient. RIO 1 is 
needed to prevent the aerial tuned circuit from damping 
and killing oscillation. C 102 introduces some feedback 
and encourages the crystal to oscillate and also helps to 
overcome the damping effect of L I. 

Modifying the Set 
It is suggested that the set to be modified should have 

three iJ. stages (four cans on the circuit board including 
the oscillator coil) as two stages will probably not be selec-
tive enough. 

The circuit board should be taken out of the case and 
the tuning condenser, ferrite rod antenna and oscillator 
coil carefully removed. Any holes needed for mounting the 
27MHz coil and crystal holder can be drilled. The free end 
of C2 should be connected to earth and RFC 10 I fitted 
between the collector of Tr I and the first iJ. coil. The holes 
revealed by the removal of the oscillator coil can be used. 
CI02 is best fitted to the underside of the board and 
soldered between the emitter and collector of Tr I . The 
base of Tr I should be connected to the junction of C I and 
R I. Unused sections of the printed circuit can be used for 
making connections where needed. The grounded end of 
Cl should be disconnected and joined to one end of RIO 1. 
The antenna coil and crystal holder should be glued in 
place. The coil can be connected and C 101 soldered in 
place. The crystal holder is wired between the collector 
and base of Tr I. If there is not enough height between the 
board and the lid of the case for the crystal to stand up-
right, then the holder will need to be the type which allows 
the crystal to be plugged in sideways. 

When the modification is complete, check the wiring 
against the circuit diagram and switch on. When the 
receive crystal is plugged in, a slight change in noise level 
should be noticed. Next test by switching on a r.c. 
transmitter with the correct transmit crystal plugged in 
and make sure the iJ. transformers are aligned. The an-
tenna coil slug can then be adjusted for maximum signal. 
The actual telescopic antenna will have to be chosen and 
fitted to suit the case. 

* components 
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Coil Winding Details 

Primary 
Secondary 
Antenna Coupling 

12T 26 s.w.g. on 7mm former 
3T 26 s.w.g. on 7mm former 
3T 26 s.w.g. on 7mm former 

Any final adjustments can be made with the transmitter 
some diStance away from the monitor. If there is any in-
stability in operation, try changing the value of RIO I but 
first check C3 and R3 , the addition of these components if 
not in circuit could make quite a difference. 

If the set being modified is a l.w./m.w. version, the 
wave-change switch should be removed or all connections 
to it carefully cut with a sharp knife. However, this switch 
could usefull y be used to change crystals (Fig. 3) and the 
l.w. trimmer capacitor could be used in place ofCIO!. 

Other improvements in performance include replacing 
Tr I with a suitable v.hJ. type (checking whether the 
original is pnp and npn), and having an additional tuned 
circuit as in Fig. 3. It should be possible to alter older 
British sets using germanium transistors in the same way 
although the mixer/oscillator transistor may have to be 
changed for another type such as an OC 170. Also note 
that the iJ. frequency of these older sets will have to be 
lowered from 465 / 470kHz to 455kHz unless the older 
4 70k Hz iJ. receiver crystals as once produced by 
Macgregor can be obtained, perhaps second-hand. 

Of course a monitor will not prevent the effects of inter-
ference but because this particular type of circuit resem-
bles an r.c. receiver, it will give a very good indication of 
what an r.c. receiver will "hear". It will even have a similar 
image response, i.e. , the Rx crystal frequency minus 
455kHz. Even though this is an a.m. set, it will also 
give adequate reproduction of an f.m. signal for our 
purposes. • 

IC OF THE MONTH-SL631 OC 
continued from page 32 

The SL631 OC can also be used in applications where a 
small amount of controlled power is required. Its use in 
controlling the speed of a small motor is shown in Fig. 7. 
Balanced ± 7V supplies are used here, so that one side of 
the motor can be connected to ground. No appreciable 
current will !low through the motor when the two inputs of 

Fig. 7: A simple 
motor driver 

r--------- tvs 7V Max 

Rl 1 
Input ------"v'V\-----:..jt 5 Motor 

R2 2 
- 3 

R3 

L...---------Vs 7V Max 

the are at the same potential; that is, when the 
II1put IS at ground potential. As the input is made positive 
with respect to ground the motor will rotate in one direc-
tion , when the input is made negative, the motor will 
rotate 111 the other direction. Resistors R2 and R3 set the 
gain and therefore the sensitivity of the circuit. 

Availability 
The SL6310C device is available from Ambit Inter-

national Ltd. , 200 North Service Road, Brentwood, 
Essex CMI4 4SG. • 
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A pea-.laDeDt 
. bind 

It's so easy and ti dy with the 
Easibind binder to fil e your copies 
away. Each binder is designed to 
hold approxim ately 12 issues and 
is attractively bound and blocked 
with the PRACTICAL WIRELESS 
logo. Gold Letraset supplied for 
self blocking of volume numbers 
and years. 

Price £4.3 0 including postage, 
packing and VAT. Why not place 
your order now and send the 
completed coupon below with 
remittance to : IPC Magazines 
Ltd., Post Sales Dept., Lavington 
House, 25 Lavington Street, 
London SE1 OPF. 

Order form PRACTICALWIRELESS 

I enclose P.O./cheque value .............................. . for. ......... binders 

Years required .. .......... ............. . 
(BLOCK LETIERS PLEASE) 

Name ........ ..... ............. . 
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Aerials and aerial accessories are very definitely among the most popular 
topics covered in Practical Wireless. In response to requests from readers, 
we've reprinted a selection of articles from the past three years, plus two new 
features-one by Ron Ham on v.h.f. propagation, the other describing the 
"Ultra-Slim Jim", a new version of that most popular 2-metre aerial design 
by Fred JuM 

Out of Thin Air ha s 80 pages, 295 x 216mm, and is available from W. H. 
Smith price £1.25, or by post from Post Sales Department. IPC Magazines 
Lld .. Lavington House, 25 Lavington Street. London SE1 OPF, price £1 .50 
including postage and packing to UK addresses, or £1.80 by surface mail 
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or cheque (name and address on back please) 
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(BLOCK LETIERS) 
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SR9 VHF 
RECEIVER 
AMATEUR/ 
MARINE 
£46 inc. VAT 

The SR9 must be one of the most popular monitors 
for 2 metre amateur radio enthusiasts. (Also 
available as a marine version at the same price). It 
is fully tuneable across the band with the option of 
also installing up to 11 xta l controlled channels. 
Power requirements are 12v DC negative earth at 
200ma approx. The unit comes complete with 
mobile mounting kit and built-in speaker. 

"SUCH NICE PEOPLE" 

PROFESSIONAL AIRCRAFT MONITOR 
R517 £49.50 

(as supplied to pilots. ground crew etc.) 
The R51 7 is a professional aircraft 
monitor receiver , having superb sen-
sitivity and capable of tuning across 
the entire aircraft band 118-
143mHz. For easy tuning there is 
both a coarse and fine tuning con-
trol. In addition there is a 3 position 
switch for selecting xtal controlled 
channels (xtals £3.00 extra) for your 
local airport. The unit is completely 
portable running off self-contained 
batteries. 

TRIO R1000 

COMMUNICATIONS RECEIVER 

OUR PRICE £285 (Free 
Delivery 

......... .. : 
/ . 

...-;::: . . --' 

AR22 VHF FM MONITOR 
OUR PRICE £83 inc. VAT 

Truly amazing I The AR22 tunes 
across the 2 metre FM band 142-
148mHz (also includes Police and 
Fire Brigade) in 5kHz steps. So 
small it will fit into a shirt pocket 
and yet nothing is sacrificed in 
terms of performance. Price in-
cludes rechargeable batteries, mains 
charger, fly aerial etc. You won't find 
a smaller monitor anywhere. 

YAESU COMMUNICATIONS 
RECEIVER 

FRG7700 £309 
FRG7700MEM £380 
PLUS FREE GLOBAL 3-30mHz Aerial 

Free Securicor 
Delivery The R 1 000 has really caused a stir in the receiver market I Its performance 

matches professional receivers costing many times more and with our new com-
petitive price of £285 it must be the best va lue on the market today. Full digital 
readout from 200kHz (actually it operates right down to 20kHz but with reduced 
sensitivity) means accurate tuning and the 30 position band selector switch 
means really good bandspread for easy operation . Other features include noise 
blanker (a really good one!) built-in speaker, digital clock/timer and both 230v 
AC/12v DC operation. (Yes we include the 12v DC kit free!) Each model is fully 
checked and delivered anywhere in the U.K. within 24 hours of receipt of 
payment! 

The FR7700 is a new model from Yaesu that replaces the FRG7000. 
Full coverage is provided between 200kHz and 30mHz with bright 
digital readout that also doubles as a clock. Features include noise 
blanker, FM detector, internal speaker, 230 volt AC operation and 
built-in timer. As an optional extra there is also a memory unit which 
enables up to 12 selected frequencies to be stored and selected. 

PS1344 AMP 13·8v POWER 
SUPPLY. STABILISED & 
SHORT CIRCUIT PROOF 
£23 plus £1.50 p&p 

This is the power supply that we've been 
advertising and selling for several months. It 
really is a robust little unit wit h a transformer 
50% larger than its competitors. Some cheap 
power supplies get hot , hum and even go bang! 
This one stays silent and keeps on working. It is 
fully protectd against short circuit and overload 
and is capable of delivering 4 amps continually at 
13.8v DC. Ideal for transceivers. 

SX200 MONITOR 
26-500MHz 

£240 inc. VAT 

Here's a really wide coverage receiver going all 
the way from 26mHz to 500mHz (with iust a few 
gaps).Mains or battery operation, FM or AM, 
means it can be used just about anywhere for 
anything. Channel memory, scanning and built - in 
clock are just a few of its features. If you're in-
terested in amateur radio, aircraft, Police, taxis, 
etc., then this receiver covers them all. 

SWR/ POWER/ FIELD 

I • \11 STRENGTH MEASURING 

.... '.'.plr' IilIIII _ . OFFER 
£11.95 + 60p p&p 

As used by CB and Amateur radio operators. 
Th e YW3 is used by amateur radio and CB 
operators around the World. Ifs offered to you at a 
really low price because we import them direct 
from Japan. It tells you the VSWR. power output 
and field strength and covers 3.5 to 150mHz. If you 
want the strongest signal in town - you'lI find the 
YW3 the su re answer. 

STOP TRANSMITTER 
INTERFERENCE 

........... :z '·· :;'1" 
ir e ;y 

HP3A £3.50 each 
Ferrite Filters £1.00 for 2 

If you are suffering from or causing transmitter 
interference to TV or audio equipment, then 
these are the items for you. Our H P3A TV filter 
simply plugs into the TV lead and cuts out 
transmitter interference (ideal for 27MHz). Our 
ferrite ring filters are ideal for cases of in-
terference to hi-fi systems. 

28MHz FM! 
NEW AZDEN 
PCS2800 

Here's an exciting new 20 watt input (10 watts 
output) transceiver with a host of features to put 
it head and shoulders above the competition. 
Compare its features:- 200 channels, high/ Iow 
power switch. computer control touch pad. 6 
programmable memory channels. automatic 
band searching, automatic memory scanning, 
microphone frequency control button, priority 
channel. digital frequency readout, removable 
control panel (permits main transceiver to be 
mounted remotely), slide in mobile bracket. built 
in speaker and a host of other features. Its high 
power and very sensitive receiver gives it better 
coverage than its competitors. Send for details 
today or come and see our demonstration model. 

STOP PRESS·- SEND 14p STAMP FOR NEW 1981 CATALOGUE ON RADIO COMMUNICATIONS 

MAil ORDER SlIPto: Waters & Stanton Electronics, Warren House, Main Road , Hockley, Essex. 

Goods required ::::::::::::::::::::::::::::::::::::::::::: :: :::::::::::::::::::::::::::::::::: :::::::::::::::::::: 
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MAIL Photo Acoustics Ltd BUDGET 
ORDER MICRO COMMUNICATIONS DIVISION ACCOUNT 

TR7800 £268 R1000 £285 TR9000 £345 
TRIO 
TS-180S 160-1001 200W transceive r £679.65 
TS- IJOS 80-1001 mobile 200W Iransceiver£491.00 
TS-130V SO· IDOl mobi le 20W transceiver £404.00 
TS-830S 160· 1001 transceiver (includes new bands. 

va ri ous I.F. options. digi tal display_ 2 x 6 146 

TR 2300 1m handhcld (80 channels) £166.75 
TR 2400 2m synt hesized handhcld £198.00 
Receivers -

SR 9 1-'4-146 or t luncable or xtal 
£46.00 

AMR 2178 Marine or amateur band 8 channel 
£120.75 

SL 1600 2nl 16 channel SC:Hlncr £39.50 
FRG 7700 The latest from Yacsu £389.00 
R 517 Air band portable-tuneable & xtal £49.45 
SX 200 2('1-5 14Mhz scanner. AM and FM £23$.00 

AUTHORISED' 

ICOM 
IC lE 2m handhcld ·$\' nthesized £159.00 
IC 240 2m IOW mobile £169.00 

IC 251E 2m Multilllode hasc station £479.00 
IC 215E Suppl ied with S20. 22. RD·\.) £149.00 
IC 402 70cm s,s. h. portable £242.00 
IC 202s 2m s.s .b. portable £169.00 
IC 720 O·I · 30t\.'1hz lOOW transceivc r. all bands. 

SSB/ CW/ Ru\, / AM £795.00 
IC 45 lE Latcs t 70cm multimode basc station 

£579.00 
All Icom accessories available 

Aerials - J . - Rcvco - Hoku shin -
G. Whip. 
Power supplies - - plugs - sockcts-
dummy loads - liglHcnmg arrestcrs ctc all 
;l \'ai JabJe. 

ACCESSORIES 
RM 940 Infra Red remote mikc £45.00 
CN 100 l AA utomaticATU:lndSWR £129.45 
CN 620 Cross pointer SWR \ ·8· 150Mhz £$2.81 
CN 630 Cross pointcr SW R 140·450Mhz 

£71 .00 
J·2· 2·5Ghz 

RW 1510 W ;Ht mctcr O· 150W.O·500Mhz £69.00 
Rotators 
N5 200 VHF - UHF Bca l1l S £29.50 
AR 40 Fl)r l11ini Beams £$9.80 
OR 7500X For 3 clcmcnt HF Beams Prese t 

cunt roller £98.04 
OR 7600X Up 10 2 element 40m Beams Preset 

controller £ 135.00 
Man\' o ther model s availablc + 5 corc ·6 core cable 
UR4'J - UR 67 - twin fc!.'der. 
Full range of MI CROWAVE MODULES L.A .R. 
and S.E.M. products available. 
Full ranfc of R.S.G.B. Books slocked. 

Please phone for quotation on any items nOl lisled. 
ALL PRICES INCLUDE VAT 

PART EXCHANGE 
Let us sell your rig for you - no commission charged if you purchase new rig from us. 

Monday·Saturday 9.30am-S.30pm. 

COMPUTERS 
New CBM 8032 80 column + 24k Rom £1029.25 
New CBM 8050 dual drivc £1029.25 
C8M 2001·8 Sk. including cassellc £435.88 
C8M 3008 8k. Qw!.'rty keyboard £457.70 
C8M 3016 16k. Gr!.'cn screen £569.25 
CBM 3032 32k. Gre!.'n scrcen £718.7' 
C8M 302280 Colu.mn matrix printer £4.0.4$ 
C8M 3040 Dual dn vc rlllni fl oppy i7l8.75 
CZN Cassellc deck £56.98 
KIM I The id<.'al tea<.'hing aid £106.95 
KIM 38 Ram Board i110.40 
KIM 45 MOl her Board £74.75 
,\It P.E.T. leads and accessories a nd manuals 
:l\'a ilablc + full range of N ASCOM and AP PLE 

3003 Tandy level 2 cam· 
p:l1able. with l6k Ram. inle,Rral cassette. boxed 
and rcady 10 go. onl y £325 inc. V A T. 
Full rangc of consurnablcs (disks. cassel1es. label s. 
rihbo ns elc) a vailable + pCISOrt - Commodore -
BSF - MonilOr and everything from Space 
1IH' :lliers to a complete Business 'System. Al so a 
l:! rge range of books in stock, 
.12 K Version wit h sound box £399.99. 

TRIO 
D IICOMI 

DEALER 58 HIGH STREET, NEWPORT PAGNELL, BUCKS .• TEL. 0908 610625 

@@ SOMMERKAMP 
IMPORTER 

1 Railway Road, 
Blackburn, Lancs. Telephone: 51842. 

(Telephone Evenings: Bolton 592929 G4GHE) 
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SOMMERKAMPTS280 FM 
80 channels, 2 metre FM 

Mobile Transceiver 
Rapid channel change with illuminated 
read-out. 25KHz steps. Complete with 
mobile mount and microphone (which 
also incorporates a volume control) . Two 
versions available - 50W output. 
switchable down to 2 watts at £199, 
and lOW output switchable down to 1 
watt at £159. Can be used as base sta-
tion with a Sommerkamp Power Supply. 

SOMMERKAMP :rS802 
80 channel, 2 metre FM Hand-held Transceiver. 

Fully synthesized , switchable reverse scan, digital readout, repeater shift. 
tone burst . 2 watts output switchable down to 0.2 watts. Price includes 
leather carry case, flexible aerial and a free battery charger - a bargain at 
£129. Set of Nicads £10. £2 post. packing and insurance. 

SOMMERKAMP 
FRG7 Receiver.. .................................. . ................................... £188 
FR G7700 Receiver. inc. 12 memories ....................... . ............ .......... £379 
FT277ZD H F Transceiver 160-10 metre ...... . . ... £599 
FT767 H F Mobile Transceiver BO-l 0 metre ......... .......... ......... .. ......... ......... £499 
FT4BO 2 metre Mobile Transceiver ........ £359 
FT227RAE 2 metre Mobile Transceiver.... . ....... .......... £255 
FT307CBM HF Transceiver 160-10 metre .. .................. ............................ P.O.A. 
FT902DM HF Transceiver 160-10 metre .. . . ............... P.O .A. 

Will be at most of the rallies in 1981 - com,e and see us. 
We also stock genuine Sommerkamp accessories: 

Power supplies, SWR bridges, power output meters etc. 
SEND FOR DETAilS + LATEST PRICES 

All prices include VAT. 8arclaycard. Access. Part Exchanges etc . 

FIT A DIGITAL DISPLAY TO YOUR 
FRG7 OR SRX30. 

T hcsc units come complcte. with on ly three wires to connect. The FDU7 for the Yeasu FRG7 can be 
lined in place of the K H7. dial, o r can be suppli ed for external use. (Please state when ordering) 
The FDU3 for thc SRX30 is supplied for top of thc set use only. 

(Full Fitting Instructions art supplied.) 

(FDU7) for FRG7 
(FDU3) for SRX30 

@ £44.77 
@ £44.77 

We also manufaclUre an R.T.T.Y. Converter. 
The t\ l BoR (Recci\'c only) and the MB6R/T (Recciveffransmit ). 
Wc supply these un its with single or double cu rrent loops ror connection 10 teleprinter To Order. 
T.T.L.!C ·MOS Logic Levcls and Oscilloscope Outputs are provided. Dimensions (84 x 304 x 210). 

(MB6R Double or single current) @ £77.96 
(MB6R/T Double or single current) @ £83.25 

(All Uni ts are full y Guu:lntecd. and com<.' complclc) 
(No cxt ras needed) 

(A ll prices inclusive of postage and V.A.T .) 
(Payment by P.O .. Cheque or Access) 

B. BRDOKES ELECTRONICS, 69 Leicester Street, 
NORWICH NR2 2DZ, ENGLAND. 

Tel: 0603-24573. 

STEPHENS-jAMES LIMITED l 
COMMUNICA TlON ENGINEERS 

47WARRINGTON ROAD. LEIGHWN7 3EA 
ENGLAND 

Telephone (0942)676790 
Everything forthe Short Wave Listener. 

We stock receivers and listening aids by most of the world 's leading manufacturers. 
Full range of V HF receiv ers- transceivers . Mobile equipment pre-
selectors-filters-antennas. Stabilised power supplies from 2 to 20Amp. 
Antenna switches-converters. Aluminium masts-clamps. Antenna rotators. 
Trio R1000 Receiver 
Digital readout general receiver 
coverinQ 200KHz to 30MHz With a P.l.L. 
synthesrse r. Also incorporating quartz digital 
clock. £285.20. 
Trio R820 
Amateur Band Receive r (690.00. 

Our secondhand equipment changes daily. 

cash. 

Drake 
R7 Solid state receiver digital readout 
1·5 to 30MHz, £989. 
J.R.C. 
N R D51 5 Solid state synthesised digital 
receiver 100KHz to 30MHz. (948. 

Bearcat 220FB Receiver 
Scanning Receive r . 66-88MHz- 118-
136MHz, 144 - 148MHz-144- 148MHz. 
420-450MHz-450-470MHZ. 470-512MHz 
£258.75. 
Send S.A.E. fo r details of our range Aircrah 
Band Receivers 
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MM2000 
RTIY to TV 
Converter 
This unit, which has recently been 
designed and developed by 
Microwave Modules, is the quickest 
way for the short-wave listener and 
licensed amateur to receive RTIY, 
Murray coded and amateur band ASCII 
signals (the standard types of transmis-
sion used by amateurs) . The Converter 
will receive and convert the four baud 
rates at present in use by commercial 
and amateur users. This receive-only 
device may subsequently whet the 
appetite for the transmittin"g scene 
with its exchange of contacts with 
other radio amateurs. 

The MM2000 converts RTIY signals 
which then appear, suitably modulated, 
on u.h.f. TV channel 35 i.e., 583MHz in 
the commercial TV band. All that is re-
quired to use the unit is a signal from a 
suitable radio receiver and a d.c. supply 
of 12V. In the reviewers case the out-
put from the receiver is taken from the 
"record" socket of a Trio R-1000 
general coverage receiver. This output 
is at 30mV, more than ample for this 
unit ; the signal is unaffected by the " 
position of the volume control , so 
enabling monitoring via the speaker or 
headphones. One point found with the 
receiver is that the use of a filter, such 
as the Datong FL2 , narrows the 
bandwidth and prevents the QRM , ever 
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present on most amateur band RTIY. 
The minimum bandwidth is 2 · 7kHz, a 
little too wide for sing le-signal recep-
tion, which gives the best "copy" on 
the TV screen. 

To return to the Converter. Signals 
from the receiver are filtered and am-
plified before being passed to the dis-
criminator: accurate tuning indication 
of the signal being by means of two 
I.e.d.s. This method of alignment is very 
advantageous, when using an ordinary 
home constructed terminal unit and 
teleprinter, because overprinting will 
occur if the receiver is incorrectly 
tuned. In the Converter this is preven-
ted by the incorporation of an 
automatic carriage return on RTIY 
signals. An innovation with this unit is 
the provision of an "auto-sensing" unit 
which enables it to sense the correct 
speed of the code transmission and in-
dicate this on the appropriate I.e.d. for 
that speed. Manual override selection 
is also provided, if required . 

Should an alternative, special code, 
be required, this is easily accom-
plished and involves re-programming 
of the internal EPROM by loading in a 
suitable program from cassette tape. 
So that the unit can be used in coun-
tries using positive sync. on the TV 
signal , a rear-mounted toggle switch is 
provided, giving instant access to 
either standard. This switch is a feature 
recently introduced by the manufac-
turers, to replace previous " hard-
wired" internal links. 

The picture information consists of 
1 6 rows, each containing 64 charac-
ters and when using a 14in screen TV 
the characters are easy to read . The 
receiver used for driving the Converter 
should be stable and not prone to drift, 
otherwise continual adjustment of the 
tuning and b.f.o. will be required to 
retain the information. It is possible to 
copy both AFSK and FSK signals with 
this unit. These signals are easily 
recognisable : a warbling tone for AFSK 
and frequency variations for FSK. The 
actual frequency is varied , noticeably so 
when the receive b.f.o. is switched on. 

Latest state-of-the-art techniques 
are used in the design of the Converter 
which employs two microprocessors 
and 21 i.c.s. All the circuits are built 
into a black enamelled aluminium die-
cast box measuring 187 x 120 x 
53mm, and mounted on two glass-
fibre p.c.b.s using a plug-in connector 
technique which makes servicing that 
much easier. 

Connections to the u.h.f. TV monitor 
and audio input from the receiver are 
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made by means of phono sockets. The 
power supply input of 12· 5V, at ap-
proximately 1 A, is by means of a DIN 
socket. Plugs are supplied with the unit 
for connection to these sockets. 

Operating Procedure 
Having powered-up, or cleared the 

system, the user is presented with a 
heading line containing the information 
"Microwave Modules MM2000 
programme 3·4". The 45·5 baud I.e.d. 
illuminates and the Converter is ready 
to receive Baudot coded signals at 
this rate . Pushing the SELECT button, 
steps the speed indicators through 50 
and 75 bauds and eventually ASCII 
together with one of the three-speed 
I.e.d.s giving sequentially 110, 150 and 
300 baud ASCII coded signals. 

Further pushing of the SELECT button 
beyond the 300 baud ASCII point will 
force the unit into the AUTO SENSE mode 
for Baudot signals. At all stages user 
indications of state are provided by 
front panel mounted I.e.d.s. 

HF-60 Handy i 
I 

Frequency Co inter 
The Model HF-60, frequen :y counter, 
has recently been made avai ,able in the 
UK by Lowe Electronics 'f Matlock. 

The unit is a self-contai ed, hand-
held battery powered devf e and is 
capabie of frequency measu' ements in 
the range 1 kHz to 55MHz. ccuracy is 
quoted as 0 ·003 per and our 

L 

bench tests indicate stability to be of a 
high order for an instrument of this 
type. 

Signal sampling is carried out by 
means of an extendable telescopic 
whip antenna, provided as standard, 
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During reception of noisy signals or 
with incorrect speed or shift settings, 
the microprocessor sampling the in-
coming signal may not verify the stop 
bit in its correct position. In these 
circumstances it will print a full stop on 
the screen. With the case control in the 
"on" position and when the unit is 
receiving Murray coded signals, the 
microprocessor controller will 
automatically force the letter shift after 
15 consecutive different characters in 
figure shift. By switching the case con-
trol OFF this feature can be overridden, 
allowing response to letter and figure 
shift codes as normal. 

To prevent the rapid replacement of 
a previously displaced page, the latest 
software allows only two consecutive 
carriage return line-feed . operations, 
when receiving Murray coded signals. 

The MM2000 is available at the VAT 
inclusive price of £ 169 direct from 
Microwave Modules Ltd., 
Brookfield Drive, Aintree, Liver-
pool L9 7AN. Tel: 051 5234011; or 
through their many appointed agents. 

and stored internally for ease of 
transportation. The proximity of the 
antenna to the signal source, is deter-
mined by the anticipated level and 
quaintly described by the instruction 
leaflet : "when transceiver is with 
strong power you can be TOm away"! 

Applications, quoted by the 
manufacturer, include amateur h.f. 
band emissions, radio control models, 
including the new aircraft-only band on 
35MHz and, if and when available in 
the U K, CB radio. 

Internal construction is kept to the 
briefest minimum, all components be-
ing mounted on one single-sided p.c.b. 
Four i.c.s and approximately twenty 
discrete components provide the signal 
processing and five-digit, 7-segment 
display drive. The remaining 50 per 
cent of the case is occupied by four AA 
size dry-cell batteries. 

The H F-60 has found itself used for 
a variety of measurements in our 
workshop, not least of which was 
diagnosing the demise of a recent radio 
controlled Christmas present. 

The only problem encountered in 
operation concerned the posit ion of the 
side-mounted ON -OFF slide switch which 
had inadvertantly been enabled when 
the unit was replaced in its cardboard 
box. The moral is, leave it where you 
can see it. 

The H F-60 frequency counter is 
currently available at the very 
reasonable price of £36.50 including 
VAT from Lowe Electronics, 
Chesterfield Road, Matlock, 
Derbys. Tel: 0629 2817, to whom 
we offer our thanks for the loan of the 
review sample. 

AR 245 
2m Hand-held 
Transceiver 

The latest contestant in the 2-metre 
hand-held battle stakes is the AR 245 
fully synthesised transceiver. 

At five watts output this rig must be 
the most powerful hand-held on the 
market and, although not quite as 
small as the IC2E reviewed last 
December, in terms of watts per cubic 
centimetre it is an amazing performer. 

The transceiver is compact, with the 
rechargeable battery pack fitted inside 
the plastics case. Unlike other hand-
helds the battery pack is not 
removeable and this has the disadvan-
tage of not allowing the user to carry a 
spare fully-charged pack around. 

The operating controls are on the 
top of the case except for the repeater 
shift and power level switches which 
are on the back. 

The p.t .t. switch is a large pad on 
the side with the tone-burst button in 
its centre. This proved to be rather 
awkward to use as the p.t.t. switch 
required quite a large pressure to 
operate, while pushing the tone button 
at the same time for half-a-second or 
so and then releasing it without relax-
ing pressure on the p.t.t. needed some 
effort. However this was soon 
mastered and the rig was quite easy 
to use. 

The antenna provided is a telescopic 
whip which screws into a pla in 
threaded bush on the top. A helical 
whip is available as an extra if 
preferred, but the telescopic whip 
proved to be more than adequate and 
also very convenient as it retracted 
completely into the set top. 

continued on page 73 
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l 
Amateur 
Radio 
Shop 
lel: 20774 

4 Cross Church Street 
Huddersfield 
West Yorkshire 

ANNOUNCEMENT 
LANCASHIRE AGENT. Ted Whittaker G3UUA at 414 Rossendale Road, 
Burnley, is now our man in Lancashire. 
NEW MEMBER OF STAFF. Normal Hodson G3WAH has joined our company, 
and will be in charge of sa les and service of ham equipment etc. 

NOW IN OUR 20th YEAR-ESTABLISHED 1960 

NEWG4MH 
MINI BEAM 

Price: £77.50 +£2.50 p&p in UK 
PACKAG E: beam, rotator, 15m coax UR43, 

1 5m 5 core - £145.00 
Designed and manufactured in the UK 

SPECIFICATION 
Element length 
Boom length 

11 feet 
60 inches 
7 feet 
10m. 15m. 20m 

Turning radius 
Operating frequencies 
Forward gain (ret 0 pole 
SWR at resonance 
Power rating 

1:001 3 ·6dB 

Input impedance 
Wind resistance 
W eigh t 

1 ·5 to , :00 maximum 
1400 watts PEP 
50 ohms 
80mph 
14 1bs 

Rotator requirements A R40 

SAE for details. Coax UR43 . UR67 and 5 core available 

IN STOCK-

FACILITIES -
SECONDHAND -

YAESU-

NEW!-
TRIO-
NEW!-

FULL RANGE-
ALSO ON DISPLAY-

PXWELCOME-

Visit our Stand at the : 

Yaesu - Trio - Sommerkamp - Bearcat - S.E.M. - J-Beam-
G-Whips 
Instant HP - Creditcharge - Barclaycard - Access 
Always large stocks, ever-changing - SAE for lists - We buy 
secondhand gear, cash 
FT7B £399 - FT107 £690 - FT901 DM £799.25 - FT1 01Z £488.75 
FT101ZD £569.25- FT707 £499- FT480 £359 
FRG7 £199 - FRG7000 £299 
FRG7700 now in stock - £308 
TS520SE £437 - R 1 000 £298 - etc 
2 metre 5/8 wave mobile antenna, 3· 5dB with mag mount-
only £12 complete (Whip inc balun, mag mount, PL259 fitted) 
SWR inds - coax - keys - books - etc 
MICROPROCESSORS - Apple - Sharp - Video Genie - PET -
Super Board - Sorcerer 
We have Hi-Fi - Ham Radio - Computers - What have you? 

OVER 2000 sq.ft SHOWROOM AREA 

Belle Vue rally Manchester 
White Rose rally Leeds 

Drayton Manor Park rally 
(Nr Tamworth, Staffs) 

Our Staff : Jim G4MH, Ray G810F. Chris G8PUT, Ted G3UUA, Norman G3WAH 

Open Mon-Sat 9.00 am to 5.30 pm, late night Thursday till 8 .00 pm. 

Send 50p for our comprehensive catalogue. Trade enquiries welcome. 
PW1 
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Owners of power-driven poats and p&rtiCularly those with 
outboard engines are no doubt aware of the importance of 
regular maintenance and oil changing, etc. For example, 
the average outboard engine requires a change of gear box 
oil after a specified number of hours running otherwise 
damage could result, and repairs and replacement parts 
are very expensive. Regular spark plug gap adjustment or 
change of plugs is also necessary as well as greasing and 
other items of maintenance essential for smooth and 
reliable running. 

All boat engines have to operate under much more 
arduous conditions than the average motor car engine and 
as any experienced owner of a power-driven boat will 
verify , boat engines a lways seem to fail at the wrong time 
and in the wrong place, often with the possibility of putting 
life at risk. Such failures are more often than not due to 
lack of care and appropriate servicing. 

Keeping a record of engine hours run is simple enough 
if one remembers to do it. Better, therefore, to have a 
device that doesn 't forget and which in the end will more 
than pay for itself in savings made on repairs. 

A version of the engine hour counter described in this 
article has been used by the writer for several years on a 
power craft fitted with twin outboard engines. The cir-
cuitry has been updated and a suitable five-figure reset 
counter is readily available. It will operate from a 9V PP9 
dry battery or from a 12V supply such as the boat lighting 
supply. 

The Circuitry 
The circuit is shown in Fig. 2 and consists of a 555 

timer i.c. triggering a pulse circuit Tr I, Tr2 and Tr3 which, 
in turn , actuates the counter. The counter has five figures , 
the first three being used to indicate whole hours up to 999 
and the two remaining for one-tenth and one-hundredth of 
an hour respeCtively. The counter will therefore record to 
three fi gures and two decimal places from 000 ·01 up to 
999·99 and can be reset to 000·00 after recording any 
required number of hours up to 999·99. 

The time cons'tants for the 555 consist of R9/ R3 with 
R2 and the two 10llF tanta lum capacitors C3 and C4. The 
timing and duty cycle duration sequence is illustrated in 
Fig. I and begins with a negative going pulse from 
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IC l. This is inverted by Tr 1 and drives Tr2, Tr3 on with a 
100 millisecond pulse every 36 seconds or 0·01 of an 
hour. The short duration pulse of lOOms is essential to the 
operation of the specilied counter. 

The circuit will operate at any voltage between 9V and 
about 13V but R9 must be set to obtain the 36-second 
interval with whatever operating voltage is used. 
Inaccuracy in timing due to falling battery voltage or 
temperature effects, etc., will not amount to more than 
plus or minus one hour in 100 hours, which is nothing to 
worry about. 

--I I' 100ms I 

EJl n 
ElJ U 

I. 365=0 '01 hour .1 
Decimal mark or point 

Example I 2 1 9 ]26j Hour meter reading 

= 219 hours.15minutes and 36 seconds 

Tr1c 
Tr2c 

Fig. 1: The timing and duty cycle duration sequence 
for the counter 
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Construction 
The box chosen for hOllsing the circuitry and counter is 

also just large enough to accommodate a PP9 battery. A 
smaller box could be used if the counter is to be operated 
from an external battery. 

Position and mounting of the circuit board and counter 
within the box is shown in Fig. 3. The. case is fitted with 
right-angled brackets so the unit can be bulkhead 
mounted. Note that what is normally the lid of the box 
now becomes the rear panel. 

Circuit board tracks and component positions are 
shown in Fig. 4. Plain matrix board and component-to-
component wiring may be used if desired by following the 
layout given. . 

+9VtOlZV", 
Sl I 

Cl 
100}J 

C2 
10n 

le' . 
555 

Rl 
lkZ 

R5 R6 
lOOk 5k6 

Tants 

Internal 
battery 

(see text! 
ppg 

Printed circuit 
board 

A 

Counter 
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on/off 

Reset 
counter 
41/011. 
lZV nc. 
* 

C6 
1000}J 

lk 
: OZ 

"* OV 

Mounting 
brackets 

Internal view of the prototype engine hours counter. 
This unit was built using plain matrix board instead of 
the p.c.b. which was developed from the original 

layout 

Fig. 2 (left): The circuit diagram of the engine hours 
counter 

Fig. 3 (below): The unit is constructed in a diecast box 
as shown in this drawing 

Off 
--$-

On 

I I , , E 
I. 18 .1. Z4 .1 

I· 45 ·1 
, --

1002·151 
CJ = 
( 
I 

Cut out to 
suit timer 

C 

B 

--

W 

Battery 

11Z5 

j4 
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BOAT 
ENGINE 
HOURS 
COUNTER 

Fig. 4 (above): The copper track pattern of the p.c.b. shown 
full size. Fig. 5 (below): The component placement for the 

p.c.b. 

+v. UR9 

o--_-+--..J $ C 

Counter 

• ,,+ ,,+ I 
________________ __ 

o 
4BA 
clear 

o Q 
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* components 

AIR TEST-AR 245 
continued from page 68 

Frequency selection is by a three-
digit thumbwheel switch set into the 
top panel and proved to be easily 
operated. The final 5kHz segment of 
the frequency is set by a small slide 
switch alongside the thumbwheels. For 
repeater operation the -600kHz shift 
is set by a slide switch on the rear 
panel. A +600kHz shift can also be set. 
The coverage is 144·000M Hz to 
147 ·995MHz in 5kHz steps. 

For use with a linear amplifier or dif-
ferent antenna system the r.f. output is 
also fed to a miniature jack on the top 
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CONSTRUCTION 
RATING Beginner 

BUVING GUIDE 
Readers should have little difficulty in obtaining 
the electronic components for this useful project . 
The special counter (Type 41 / 011 12 volts) is 
available from Counting Instruments Ltd., 5 
Elstree Way, Boreham Wood, Herts WD6 1 SF. 
Practical Wireless should be mentioned when 
ordering. 

Operation 
If the counter is operated from a 9V internal battery 

then it is suggested that the optional l.e.d . indicator is not 
used as it consumes current and would make the total 
current drawn by the circuit in excess of 10mA. Hence the 
resistor R8 and the l.e.d. 02 are marked optional although 
pads for R8 are provided for on the circuit board. If 
the counter can be operated from a l2V battery (boat 
lighting battery) then the l.e.d. can be fitted. It will flash off 
each time the counter clicks over. If the boat is equipped 
with ignition switch type self-start then the voltage for the 
counter could be obtained via this in which case it will 
operate automatically when the engine is running. 
However, the preset R9 must be adjusted according to the . 
voltage used. Set at about halfway and time the counter 
operation. Increase or decrease R9 so that the counter 
clicks over once every 36 seconds or 0 ·01 of an hour. The 
more precise this timing the more accurate will be long-
term readouts . • 

adjacent to the screwed bush . 
The ON-OFF switch is operated 

along with the volume control and, like 
the squelch is a recessed edge opera-
ted knob. A red I.e.d. just above the 
speaker grille gave an indication of the 
operation of the p. tt. switch and also 
of low battery state. A simple mains 
charger is supplied as standard equ ip-
ment and a charging lead to fit a car 
cigar lighter is available. 

The r.t. power output is switchable 
between a fi xed 5W on high power and 
an internally adjustable 0 ·5W to 1 ·5W 

on the low power setting. 
In use the unit proved to be sensitive 

on receive and with the 5W available 
on transmit allowed operation through 
GB3SC over paths of almost 20 miles 
with no difficulty. 

The AR 245 measures 180 x 70 x 
50mm and weighs 500g complete. At 
the current price of £178 including 
VAT it is available from Lowe Elec-
tronics, Chesterfield Road, 
Matlock, Derbys. Tel: 0629 2817 to 
whom we offer our thanks for the loan 
of the review unit . 
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Among the monthly grumbles and grizzles that reach me 
in the mail, the most prominent is that concerning the 
QRM to amateur stations in the 80m band from non-
amateur stations. It does not seem to be realised that the 
amateur's "rights" vary with the band in question, from 
being a primary service with exclusive rights to a secon-
dary service sharing a band with one or more other 
services. 

A very interesting exercise for the newcomer, and even 
for those not so new to amateur radio, is to study the 
frequency limits of amateur bands not only in the UK but 
in other countries, particularly the United States. In the 
US, for instance, there are sub-divisions within bands for 
different classes of licence and for c. w. and telephony 
operation that are part of the legislation. In the UK there 
are no legal sub-divisions, the separation between c.w. and 
telephony having been established. many years ago and 
respected ever since by what is essentially a "gentleman's" 
agreement. In fact, they have been copied by almost 
everyone else! 

The overall band limits are determined at ITU con-
ferences from time to time, the last one in 1979 coming up 
with three new h.f. bands, to everyone's surprise! Just 
what part or parts of a band are allocated to an amateur is 
a matter for the government or administration concerned. 
The ITU regulations are littered with hundreds of foot-
notes making minor amendments to the standard alloca-
tions in order to satisfy the demands of many different 
countries. The Top Band around 160m probably has more 
variations from country to country than any of the others, 
with some amateurs allowed the whole spectrum and 
others only very narrow bands of a few kilohertz, and 
generally on a secondary basis to safeguard what an 
administration regards as a more important primary 
service. 
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The 80m band in particular is shared with several other 
services, hence the QRM, and where the amateur service is 
a secondary one then the amateur is supposed to ensure 
that he does not interfere with the primary service on that 
band. Whether he ever does I will leave to your imagina-
tion! 

Still on 80m, many s.w.l.s do not realise that the US 
band runs up above our own UK limit of 3·8MHz to 
4MHz where many US stations can be heard relatively 
free from QRM. But the mind boggles at the resulting 
complications in the US where five classes of licence are 
linked to separate sub-divisions for c.w., c.w. and 
telephony, and c.w. plus telephony plus SSTV! 

Note should also be made of the practice of some coun-
tries of allowing their novice licensees to use the IOm 
band, the USSR and Australia being typical examples. 
However the call sign is usually distinctive. One of the best 
examples of voluntary amateur discipline occurs in the 
160m band where US amateurs on c.w. call between 
1800kHz and about 1810kHz, listening in what is termed 
the "OX window" between about 1825kHz and 1830kHz 
for European and other DX stations. This greatly 
enhances the chance of a contact with UK stations with 
their low power limit of IOW.' . 

For those who would like more detailed information on 
the US bands and sub-divisions, the Amateur Radio 
Operating Manual from the RSGB is essential reading. 

DXing 
First letter from S. Bowler (Wakefield) who has dis-

covered the joy of the amateur bands on his R -1000 re-
ceiver, KX2 antenna tuning unit, fed from a 46 metre long 
wire "mounted in the loft". Some loft, but perhaps it is . 
folded around a bit! An outside vertical is being con-
sidered at present, always a good alternative to the con-
ventional horizontal wire. Some of the DX logged included 
SVOA W /9 on Crete, VP9CP on 21 MHz plus ZL3MF and 
CT2AP on 14MHz. The ZL3 was at 1900GMT over the 
short path. 

David Warr BRS44127 of Weymouth, Dorset let his 
9R59DS roam mostly over the IOm band driven by a 
G5R V aerial system, keeping an eye on the OX net on 
about 28880kHz run by G4CHP. Up came OA8CP, 
6Y5DA, DU lOPC, J3AH, HKOFBF on San Andres Is, 
and FM7A V, while on 15m he captured XL3LON special 
event station in VE-Iand, FGOFOL/FS, 6W8AR, TG4NX 
and CP7HLX. The 40m band provided a nice one in 
H440X, and ZL4BO with VK2A V A on 80m. Best catch 
was probably VR6TC on 20m. 
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RADIOSHACK LONDON'S AMATEUR RADIO STOCKIST 
... just around the corner from 

West Hampstead Station (Jubilee Line) 

Drake R-7 Synthesized, General Coverage Receiver 

R1000 £285.20 inc VAT 
The R- 1 000 is a high class general coverage receiver covering 30 bands between 200KHz 
and 30M Hz with a Pll synthesizer that incorporates all of Trio's sophisticated electronic 
technology developed over recent years. 
Both digital display readout (1 KHz resolution) and analog display (10KHz resolution) are 
provided for easy and accurate tuning. 
The R-1000 also includes a quartz digital clock with timer, three IF filters, RFAD and tone 
control, etc. to ensure the best receiving conditions for each mode. 
Due consideration has been given to innovative design and compactness, making the R-
1000 an incomparable station receiver for amateur radio operators, professionals, BCl's 
and SWl's, etc. 

Model 1240 
Full general coverage reception, 0-30 
MHz, with no gaps or range crystals re-
quired. 

Continuous tuning all the way from vlf thru 
ht. Superb state-of-the-art performance on a-
m, ssb, RTTY, and cw - and it transceives 
with the Drake TR-7. 

Price £879.75 

THE 2 METRE FM MOBILE TRANSCEIVER 

Bearcat® 220FB 

TR7800 £268 inc VAT 
The new TR7800 is the only 2 metre FM mobile transceiver. Its 
performance both in your car and shack has to be experienced to be 
believed. Power output is 25 watts, a needle bending signal. The rig has 
keyboard entry for fixed station' use and for programming the 15 
memories. When used with the up/down shift switch on the mike the 
15 memories, each having a repeater shift facility, make mobile opera-
tion a sheer pleasure. The scan facility, both on memory and 25/ 5Kc on 
keyboard means no missed contacts. Five second hold on each 
occupied channel gives you time to identify the station before the rig 
moves on to the next QSO, press the mike switch and the scan instruc-
tion is cancelled. Add the priority facility and you have it, the only 2 
metre FM mobile rig. 

With 4m, 2m & 70cm FM Amateur Bands 

FREQUENCY COVERAGE ... 66-88MHz FM; 118-136MHz AM IAircraft Band) ; 144-
174MHz FM; 420.45-512MHz FM. This coverage includes the 70cm; 2m ; 4m FM 
AMATEUR BANDS. To programme this Receiver you simply punch in the frequencies you 
wish to monitor. To AUTOMATICAllY SEARCH MARINE FREQUENCIES YOU JUST 
PRESS ONE BUDON. The Bearcat 220FB will also AUTOMATICAllY SEARCH the 
AIRCRAFT BAND. 
Power requirements: 240v AC/ 12v DC. Accessories included in the price are Mounting 
bracket and hardware, DC cord and telescoping antenna. 

£258.75 inc VAT. Delivery by Securicor 
Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher, 
R. L. Drake, Ten-Tee, A E A, Bearcat, stockists of all Amateur & Computer Products 

RADIO SHACK LIMITED 
TELEX 23718 
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From the World-Record Joystick People! 
A REVOLUTIONARY ANTENNA 
THEY CALLED "IMPOSSIBLE" 
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TH E J OYF RAM E (Patent Applied for) 
Amateur Bands 3.5-30 MHz, plus 27 MHz (where 
legal) and " New" bands - ALSO 2m. band RECEIVE. 
The ultimate in small package, poor OTH. versatile antennas. Comes in easi ly assembled 
package which makes up to a 21 . 21 21 (inches) triangle . The unit JUST STANDS ON 
TOP OF TXi RX ! Two knob control - and is rota ted by hand for directivi ty on BOrn. Isomni-
directional on higher freq:s and for many SW BC sta tions. Incredible low angle radiation. 
Tested at 2 watts (onlyl CW at our works - world w ide contacts! "Soak test " with G2VF 
using only 30 watls has sat isfyingly filled his log with world wide a50's. loop 
TRANSMISSION perform ance with such a small unit has, we bel ieve, never been seriously 
con templated before. but rather written off as "impossible". Years of research from the 
fi rm that produced the JOYSTICK VFA and re lated systems now oHers the JOYFRAME to 
the amateur fraternity and is the answer to the "maidens prayer" to everyone with a space 
problem. All the benefits of JOYSTICK products: substant ially harmonic-free. Iow angle, 
efficiency. compacl. 

COMPLETE JOYFRAME (incI.ATU) £60.00 
(or write - 14p - or phone for literature) 

ANTENNAS (our regular lines) 

THE JOYSTICK VFA (Variable Freq. Antenna) 
• Only 230cm long, easily assembled and installed . • Continuous 
tuning 0.5-30Mhz • Omni-directional • Substan tially harmonic-FREE 

SYSTEM "A" For the SWLor 160m.Tx.£48.55 

One small antenna for 2m. 80/40/20/15/1 Om., 
+ 3 "NEW" bands, 27 Mhz. CB Band (where legal). 
500 w capability, no TVI creating harmonics. SWL's-
SHORT WAVE BROADCAST BANDS ATTHEIR BEST! 
All this from the NEW PARTRIDGE 

SUPERMATCH SYSTEM £82.00 
Can be used from "impossible" locations, " no antenna 
space" locations, caravans, high rise blocks, adaptable 
for mobile! 
The associated JOYMATCH 
SUPERMATCH ATU £50.00 
converts your existing JOYSTICK VFA to a 
SUPERMATCH SYSTEM and will match about 
every other H F band antenna! 

RECEIVE RS Get on the air in seconds! 
• FRG7700 plus FREE purpose built ATU worth £10.50 £298 
(£376 with Memory) • FRG7 plus FREE wire aerial plus FREE 
ATU value £10.50 £184. Package " R. l ·· FRG7 + ATU + World 
Record VFA and FREE HEADPHONES £218 • Package " R.3" 
FRG7700 (without Memory). VFA, ATU, Headphones £345.50 
• Package " R.4" FRG7700 (with Memory). VFA. ATU , Headphones 
£425.50. 

TRANSCEIVERS ETC. W e reckon we'reoffering 

LOWESTYAESU PRICES 
Try phoning us for your PERSONALISED quote with or w ithout 
Partridge antennas. For example: • FTl 0 1 ZD - only £559 
• FT902DM - only £795. FT78 - only £395. 

JUST TELEPHONE 
YOUR CARD NUMBER 
084362535 (ext 5) (62839 after office hours) or send 14p 
stamp for FREE literature . Prices correct as at press. NOTE 
our prices are always INCLU SIVE OF VAT. carriage. 
Prompt servic e too. goods usually despa tched WITHIN 48 
HOURS ! 

5 Partridge House, 
Prospect Road. Broadstairs. Kent cn 0 llD G3CEO (Caliers by appointment). 

G3YfA !!III!W 

BUILDING YOUR OWN HI-FI SYSTEM? 
Get a professional finish to your own tailor made 
system by purchasing a smoked acrylic lift-otT lid 
with contrasting black ABS leather grained base 

direct from the manufacturer by post. 

INTERNAL SIZES 

Model A 
Lid: x 12.t " x 
taperi':'g to 3" . 
Base: 121"x3". 

Model B 
Lid : 3 li " x 14i " x31". 
Base: 

State model required and send cheque or p.a. for 
the amount quoted (V AT & Postage paid) to:-

TAURUS PLASTICS LTD 

MORSE TUTOR 
The uniquely effective method of 
improving and maintaining Morse 
Code proficiency. Effectiveness 
proven by thousa nds of users 
world -wide. * Practise anywhere. any time at 

your convenience. 

2 CHARLES ST. 
WALSALL 
WEST MIDLANDS 
Tel. Walsall644113 

* Generates a random stream of perfect Morse in five character groups. * 070's unique " DELAY" control allows you to learn each character with i ts 
correct high speed sound. Start with a long delay between each character and 
as you improve reduce the delay. The speed within each character always 
remains as set on the independent "S PEED" control. * Features: long life battery operation. compact size. built-in loudspeaker plus 
personal earpiece. 

ACTIVE RECEIVING 
ANTENNAS 
Datong active antennas are ideal for 
modern broadband communications 
receivers - especially where space is 
limited. * highly sensitive Icomparable to lull -

size dipoles). * Broadband coverage (below 200 kHz to over 30 MHz) . * needs no tuning. matching or other adjustments. 

Price £49.45 

* two versions AD170 for indoor mounting or AD370 (i llustrated) for * very compact, only 3 metres overall length. * professional performance standards. 
Prices: Model AD 170 (indoor use only) £42.55 

Model AD370 (for outdoor use) £56.35 
Both prices include mains power unit. 

VERY LOW FREQUENCY CONVERTER 
If your communications receiver gives poor results below 500 kHz Model VLF is 
the answer. * Connects between antenna and receiver input. * Converts signals between DC and 500 kHz to the range 2B to 28.5 MHz with 

low noise and high sensitivity. * Crystal controlled for high stability. * Quality construction in diecast aluminium box (size 112 x 62 x 31 mm ), 50239 
connectors, LED indicator, in/ out switch. * Operates from internal 9 volt battery or external supply (5- 15 volts DC). 

Price: only £25.30 
Our full catalogue plus further details of any product are avai lable free on request. 

All prices include VAT and paslage and packing 

:) 
CATONG Spence Mills. Mill Lane. 
ELECTRONICS Bramley. Leeds LS13 3HE 

England 
LIMITED Tel (0532) 552461 
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In Northchurch, Herts, Jonathan Kempster BRS45205 . 
has dumped his Vega set for a nice FRG-7 second-hand 
from local G4DRA which ought to set him on the path for 
some real DX, like rY9FW, HP lXOG, C02RX 
and 8P6GG on 28MHz, with 14MHz dishing up CR9CT, 
DU6JM, and HSIAMM, all from dipoles on each band. 
At the moment O-level exams are keeping Jonathan away 
from his RAE studies, but I'm sure he knows which is the 
more important. 

Colin Frankland BRS45342 has moved QTH about 
three miles in the Hull area to a pre-nuptial house where he 
managed to organise a 27 metre long garden in place of 
the previous indoor arrangements. Temporarily he has a 
23 metre long wire and found a big improvement on the I.f. 
bands as one would expect. Sole item of interest was 
6U25YP in Khartoum celebrating 25 years of indepen-
dence. Pity I didn't hear this one as I was there at the time, 
as ST2AR! 

It's hello from Bill Rendell again, from Truro, and his 
HRO, considerably improved in performance seemingly 
by fitting separate r.f. and iJ. gain controls. The 40m band 
produced the inevitable ZL4BO. On swopping to 20m Bill 
found C6ANU, J6LOU, the SVOA W /9 who said QSL to 
Box 299, Iraklion, Crete, VP2AZE (Box 1203, St John's, 
Antigua), VP2MH and XT2A W. Bill also found the 
FGOFOL/FS on 15m with FY7AN, J3AAC (QSL 
W2BJI), S8AAP, VK4NIC/3X (QSL W4FRU), VP5GT 
on Grand Turk, plus 9X5MH. Just to prove the HRO is 
no slouch even on IOm Bill logged C020M, and TU2IN 
with QSLs to K3HBP, 

In Leeds Basil Woodcock is still pondering over a new 
receiver, considering both the FRG-7700 and R-1000. In 
the meantime his SRX-30 plus 40 metre long horizontal 
wire (oh, that it could be vertical!) and a.t.u., sought out 
VK4NIC/3X, 3B8AE/3B9 on Rodriguez Is, 
FGOFOL/FS from the Y AS ME DXpedition (anyone 
NOT heard him?), and VP5ST A/HK 1 all on IOm s.s.b., 
sole interesting one on 15m being P29NAB. On 20m 
KH6A TI and TJ I AY appeared, with a nice one in 
AP2ZR on 80m, Ed Baker (Cramlington, Northum-
berland, took time off from editing ISWL mag Monitor to 
tell me about N6YK!VP2A heard on both 40m and 80m 
s.s.b., with the latter band also coming up with AP2ZR, 
A 7XD, HI8RF, JA5ANP, J3AM, 8P60S and 9V4VU, 
all on his SXIOO and 20 metre long wire. 40m also saw 
FMOFJE, HC I FF, and 6W8AR, with 20m contributing 
FROFLO, KC4MS and VU2RHK. For the lucky ones 
who may have copped JTOLAJ and FYU, Ed says to send 
cards to Box 180, Ulan Bator, Mongolia, and the best of 
luck! I shouldn't be so cynical since I have three JT QSLs 
for QSOs some years ago now! 

Now to our two lively lads John and Steven Goodier in 
Marple, near Stockport, G4KUC and G4KUB respec-
tively, who have given up s.s .b, operation with their 
FTlOIZ and now concentrate just on c.w! That really 
warms the cockles of myoid heart! A 600Hz filter has 
been fitted to the i.f. stages for improved c.w. reception. I 
have suggested that they have a go in some of the c.w, 
contests that take place in the next few months. All good 
experience. Best worked so far on 21 MHz with a vertical 
antenna is ZL2AP. 

Dave Coggins in Knutsford, Cheshire, admits to over-
doing it a bit over Christmas and the New Year and I'm 
not talking about DXing! Serious intentions are to get 
cracking on SSTV very soon. In the meantime VKs on 
80m have been logged around 1900GMT with favourite 
spot on 3675kHz more or less, with VK2AVA, VK3CR, 
VK3XI, VK3BM, VK4AZX mostly working Europe and 
the UK. Dave keeps an ear open for Australian time signal 
station VNG on 7500kHz during the daytime and on 
4500kHz in the early evenings as an indication of likely 

Practical Wireless, April 1981 

conditions on the 3· 5MHz and 7MHz bands. Both Bill 
Rendell and Dave mentioned what appeared to be a big 
aurora on December 19 when very short skip working was 
observed on the 10m band. 

Other DX copied by Dave included CR9CT (QSL 
G3KDB), J20CN (QSL K2FV), J73PP, KG6DX, 3B8DB 
and 9G lDY on IOm. 15m turned up DU I CK, FK8CR 
and J3AE. Equally good DX,on 40m, included H44DX, 
BAAE, KL7AY and OX3ZM with, finally on 160m c,w., 
it was HB9BZA, OHONA and OLlBCJ. 

The Clubs 
Merion ARS. Following the January write-up on this 

club in PW, a technician from BBC Wales organised a live 
TV interview with Dave Morgan, now GW4KYZ, who 
spoke on amateur radio generally and the Merion club, 
followed by an inevitable question on CB matters. Since 
starting last year the club has five new GW 4s, with five 
more taking the December RAE. Interested? then write 
to Dave at Penybont, Gellilydan, Blaenau Ffestiniog, 
Gwynedd. 

Sunderland & District ARC. A new one for Sun-
derland , previously devoid of a club, meeting at the 
Brewery Yard, Westbourne Road, Sunderland on Monday 
evenings at 7.30pm. All interested in radio and electronics 
most welcome to come along to. a programme that in-
cludes code classes and RAE instruction. Contact: Dave 
Holland, 17 Egerton Road, West Harten, South Shields or 
ring South Shields 551045. 

Bury RS. Make a note of March 10, with G8GTP ad-
vising on getting started on the 23cm band being one of 
the regular second Tuesday of the month meetings at 
7,30pm. On other Tuesdays it is code classes and practice 
and club constructional projects, with 25 attending present 
RAE lectures. Contact: Chris Marcroft G4JAG, 24 Lan-
caster Avenue, Ramsbottom, Bury or Ramsbottom ' 
(070682) 2168. The meeting place is Mosses Community 
Centre, Cecil Street, Bury. 

Braintree & District ARS. First and third Mondays at 
7.45pm, at Braintree Community Centre, Victoria Street, 
next to the bus station (the Nag's Head is not very far 
away!). On March 16, G4HFR discourses on Airfield 
Communications and Navigation Systems, and make an 
advanced note of the ' trip to Radio Orwell on May 28, 
Janet Storey, 33 Redwood Close, Witham, Essex CM8 
2PL will be delighted to expand on the club's activities. · 

Worcester & District ARC. At least eight members got 
their tickets following last May's RAE. One got into the 
game following QRM from the Hon Sec's rig! Meetings 
Mondays at the Old Pheasant, New Street, Worcester at 
8pm. Special note: mobile rally on July 12 will be at a new 
venue of Droitwich. Contact: Hon Sec Mike Tittensor 
G4EKG, 16 Durcott Road, Evesham, Worcs or Evesham 
41105. ' 

Chesham & District ARS. Recently resurrected, the 
club meets Wednesdays at 8pm, Chesham Whitehill Cen-
tre with negotiations under way for something permanent. 
New members and visitors will be welcomed with open 
arms but in the meantime contact Hon , Treasurer Andy 
Scott G8PUC at 8 Lynton Road,Chesham or (02-405) 
5625 or try a call over the air. 

Grafton RS. This old-established club is moving home 
to the Five Bells, East End Road, Finchley, London N2 
with second and fourth Fridays at 8pm to be noted. An 
extensive programme for the coming year is being 
formulated, but in the meantime more members are being 
sought. Have a QSO with John Thomson G8SYD on 01-
959 8785 or drop a line to 70a Deans Lane, Edgware, 
Middx HAS 9NN, 

Ipswich RC. Another group moving into new premises 
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by the time this appears. Second and llast Wednesdays 
Spm at the Rose & Crown, 77 Norwich Road, Ipswich 
with assurances that clubroom is detached from public . 
bars and juniors just as welcome as anyone else. Club has 
many projects under way like RAE and code classes, but 
Jack Tootill G4IFF, 76 Fircroft Road, Ipswich IPI 6PX 
will gladly tell you all, or try (0473) 44047. Excellent club 
magazine QUA carries many articles on diverse aspects of 
amateur radio , the secret being the carrying of extensive 
advertising by both local and nationally-known radio 
dealers. Other clubs seldom seem to take advantage of this 
means of extra support. 

Sutton & Cheam RS. Members are looking forward to 
the annual Dinner/ Dance at the Wood stock Hotel, North 
Cheam, Surrey on Saturday, April 4, and by all accounts 
it ought to be quite a night. Next regular meeting is on Fri-
day, March 13 , when Dick Biddulph talks on safety in the 
shack. at the Sutton College of Liberal Arts. The annual 
constructional contest sees the judging on the 27th at the 
Banstead Institute. For more info on what happens where, 
contact G. Brind G4CMU, 26 Grange Meadow, 
Banstead, Surrey. (Thinks: Now that my office is in Sutton 
(IPC Business Press), I ought to drop in on this mob some 
time!) 

Midland ARS. The University of Aston, Room I IS, is 
the venue of a meeting on March 24 when Ray Withers 
G4KZH should be holding forth on repeaters at 7.30pm. 
A membership drive is under way so a note to GSODT at 
138 Hillside Road , Great Barr, Birmingham B43 6QN will 
get yo u all the details. 

Exmoor RC. A series of projects for the younger and 
less experienced member is underway, like a code oscil-
lator for the G8s wanting to get their G4s, all part of a 
programme of diverse club activities including club station 
G8SSS now on the air. Meetings 7.30pm ever)! Thursday 
at Loughrigg, East Street, South Molton, but still awaiting 
her RAE result is secretary Pat Jemmison, Homedale, 
Brayford. near Barnstaple, N. Devon, or Brayford 327. 

Wolverhampton ARS. Club's contest team took first 
place in September'S 144MHz contest with call 
GW8BHH! P so v.h.f. ent!1Usiasm runs high every Mon-
day evening at 8pm at Neachells Cottage, Stockwell End, 
Tettenhall where club station is G8T A. March 9 is natter-
night with the 16th devoted to organising the Wolver-
hampton Fiesta on May 28/ 30 next. More from John 
Cook GSEDG, 75 Windmill Lane, Castlecroft, Wolver-
hampton WV3 SHN. 

Verulam ARC. Advance notice of a talk by no less than 
G3XAP on aerial systems for the IJ. bands, not to be mis-
sed on any account. Club contact Hilary Claytonsmith 
G4JKS was delighted to see YL Column in the Jan PW 
but considerably deflated when it failed to appear in Feb! 
(Note: This is one of a series of new features, each appear-
ing every three Ol'jour months. Ed.) Meetings fourth Tues-
day at Charles Morris Memorial Hall, Tyttenhanger 
Green, Tyttenhanger, which is near to St Albans, around 
7.30pm will do. 

Exeter ARS. Second Monday sees the club at the Com-
munity Centre, St David 's Hill, Exeter at 7.30pm and for 
March it is D. Sellars G3PVB holding forth on propaga-
tion matters. Locals can get update info on the EARS 2m 
network at 7.30pm on Tuesdays. PRO is Geoff Draper 
BRS44198, 1 Carlyon Close, Heavitree, Exeter EX 1 3AZ. 

Waterside SWRC. Blackfield Community Centre at 
7pm fourth Tuesday generally with lecture and informal 
discussion plus activity with club station G4JNY. So if 
you are in the Hythe, Fawley or New Forest area try Clive 
Sanders G4KCM, 35 Forest Edge Estate, Fawley, 
Southampton, Hants S04 IFN, which is also Fawley 
S93200. 

. East Antrim ARC. Just a year old the club meets 
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second Tuesdays at Carntall Hall, near Mossley, at 8pm 
with wide range of activities to suit all tastes. Jim Welsh 
Gl4JXM at 20 Bryantang Brae, Doagh, Ballyclare, Co 
Antrim BT39 ORJ will be glad to provide more details. In-
cidentally, if any El readers want to know more about the 
national El society I can put them on the right path. 

Bolsover ARS. Also quite young but thriving, the club 
welcomes visitors every Wednesday at around 8pm at the 
Angel Hotel, Bolsover, where RAE classes ought to be 
well under way now, with first entrants in the forthcoming 
May exam. Waiting to elucidate is Allan Turford G8HPQ, 
103 Hilltop, Bolsover, Derbys S44 6NJ or Chesterfield 
824972. 

Mexborough & District ARS. Where lan Abel G3ZHI 
will welcome you at 7pm any Friday night at the Dolcliff 
Hall , Dolcliff Road, Mexborough, with activities including 
a club station on the air, code classes and fascinating sur-
plus gear sales from time to time. Ian lives at 9 Grove 
Terrace, Maltby, Rotherham, Yorks, or ring 0709814911. 

Now an appeal to editors or others responsible for the 
production of club newsletters and such like. PLEASE put 
the FULL name and address of the person to be contacted 
by visitors or prospective members, plus a telephone num-
ber, together with full details of where and when the club 
meets , all in a prominent place on the first page of the 
newsletter. This should be followed by a list of forthcom-
ing events and if your committee hasn't organised such a 
list, chuck 'em out! Newsletters tend to go far beyond the 
area of the club and to put "contact Fred G4XXX 
QTH R" is just not good enough. Ta. 

When a reader asked recently: "How do you tune a 
loop?", it struck me that while we have covered the 
problems of loop antenna construction in some depth in 
recent issues , little attention has gone to actually using 
one. Why do we need a loop, what does it do, how do we 
use it, what are its limitations? These are the questions 
that come to mind. 

Tuning a Loop 
A loop is both tuneable and directional. These are the 

features that we make use of. By tuneable I mean that the 
main winding and the tuning capacitor together form a 
tuned circuit which can be made to resonate at the fre-
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quency we are listening to. Set the receiver to the desired 
station; now adjust the loop tuning control for maximum 
output. Since a loop gives a boost to a chosen frequency 
then clearly it possesses selectivity, and when you connect 
a loop to a receiver you provide additional selectivity over 
and above that of the receiver. 

We could use an aperiodic or untuned loop. Disconnect 
the tuning capacitor and you now have an untuned loop. 
The signals applied to the receiver will be weaker and no 
preference is given to any of them. In short, no selectivity 
and reduced pick-up. We are better off with a tuned loop. 

Directional Effect 
A loop has maximum pick-up along the plane of its 

windings, and little or no pick-up at right angles to the 
windings. There are two maxima in opposite directions to 
one another. There are also two nulls, which are the direc-
tions of minimum pick-Up and these too lie in opposite 
directions to each other. It is the nulls that interest us and 
they are quite sharp compared to the maxima which are 
rather broad. 

Tune your receiver to a channel with more than one sta-
tion on it, say 585kHz after dark. In the UK you will hear 
Madrid mixed with Vienna. Peak up the loop with its tun -
ing control and then slowly turn the loop (rotate it about 
its vertical axis). You will find that with the loop in one 
position Vienna will disappear leaving Madrid in the clear, 
while in another position Vienna will be on its own. What 
we are doing is to null-out an unwanted station so that we 
can listen to a wanted one on the same frequency. We are 
reducing co-channel interference and a loop will do this, 
provided the wanted and unwanted signals are in different 
directions. 

This is not the end of the story of the loop antenna by 
an y means , though if we used one just to reduce co-
channel QRM then it would be well worth the effort 
involved in making it. Next month we will see how, on 
occasion, a loop will deal with static, with electrical 
interference, adjacent channel interference, receiver 
overloading, sideband splatter and even how it can occa-
sionally perform as a selective attenuator or as a substitute 
for a tuneable audio notch filter. We will also look at its 
limitations: what a loop antenna will not do and why it is 
that you cannot use a loop with a portable receiver. 

BBC Radio Wales 
Dave Morgan GW4KYZ tells me that he was inter-

viewed by BBC Radio Wales last December 12 when they 
did a programme from Blaenau Ffestiniog. The producer 
was rather interested in propagation, particularly as he 
had a request to send greetings to North America. He 
asked Dave if he could help in finding out how far his 
programme went out, and Dave in turn is asking readers 
of Practical Wireless for assistance. 

Anyone living outside the service area of the trans-
mission on 882kHz (340m) and who picked up the 

. programme on December 12, as well as readers who have 
had long-distance reception of Radio Wales at any other 
time, are invited to send details to Dave Morgan, Peny-
bont, Gellilydan, Blaenau Ffestiniog, Gwynedd, Wales. 
No doubt Dave will let us know the results in due course. 

To my knowledge Radio Wales on 882kHz is logged 
regularly by DXers in eastern USA, and it ought to be 
audible under favourable conditions as far as Australia 
and New Zealand. It is interference rather than propaga-
tion that limits the range of signals on the medium waves. 
The only other two provisos are that there should be a 
path of darkness between Tx and Rx and the Great Circle 
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track between the two should not pass near either of the 
earth 's magnetic poles . 

OX from the East 
In order to minimise interference (QRM) when DXing 

on the medium waves it is desirable to use a selective 
receiver and a m.w. loop antenna. One can also make use 
of the different channel spacing used in Region 2 (the 
Americas) to look for DX in parts of the band where it lies 
between European channels and this idea was pursued in 
the January issue. Is there anything else that can be done 
to combat QRM? 

If you attempt to li sten to Asia during the evening you 
are not likely to be successful. Apart from the high level of 
QRM , many of the countries you are looking for sign-off 
much earlier than Europeans because they are in time 
zones ahead of Europe. India is 5+ hours ahead of GMT, 
the United Arab Emirates are on GMT + 4, Saudi Arabia 
GMT + 3, while many Middle East countries use 
GMT + 2. 

There is a compensation though. Although these broad-
casters close down earlier in the evening they also start up 
earlier in the morning and this is the time to catch them 
when QRM is light. The further east they are the earlier 
they appear. Six in the morning local time in Pakistan is 
the start of their domestic programmes and this corres-
ponds to 0100 GMT. 

Look for India on 747kHz and 1314kHz, Pakistan on 
927kHz, Saudi Arabia on 1512kHz (Jeddah) and 
1521 kH z (Duba). Muscat Oman on 1242kHz and the 
BBC relay on Oman on 1413kHz have been heard as 
early as midnight, Dubai on 1481 kHz by 0230, Instanbul 

o 

RADIO 1510 
115 Broadway. Boston. Massachusetts 02116.617-426-1100 

We heard from Y!>U that you 
heard from us, glad to hear it 
Thanks for listening 
The 50.000 Watt Sports Voice of New England 

Another from Boston (WITS) 

., 
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A regular from New York City (WINS) 
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on 10 17kHz and Diyakabir 1067kHz both in Turkey have 
been logged at 0300 sign-on. Tel Avi V' (Israel) has been 
heard before 0200 on 1287kHz. The BBC relay in Cyprus 
on 720kHz has been picked up at various times, while 
Bulgaria is in the clear on 747kHz before Holland starts 
tuning up around 0420. 

One should remember that as the days lengthen, long-
range DXing to the east will cease, but more about sum-
mer DXing next time. 

OX Heard 
Reader Rhys Thomas (Bridgend) bought a new Trio 

R-IOOO last August, which he uses with a "40 inch" loop. 
By September he had logged a number of North 
Americans and he sent me three QSLs which he thought 
might be of interest to readers. They are WINS New York 
City on 10 10kHz, WITS in Boston on 1510kHz and 
CBGY in Gander on 750kHz. Thanks for the loan of the 
cards Rhys, I'm sure readers will be interested in what can 
be heard with the latest in receivers. 

Saudi Arabia has attracted the attention of Harold Em-
blem (Mirfield) since he came out of hospital. Between 
2250 and the 2300 sign-off it is possible to hear Riyadh on 
585kHz, leddah on 1512kHz and Duba on 1521kHz, all 
carrying the home service programme. Best wishes for a 
speedy recovery Harold. Local radio is the attraction for 
Roy Patrick (Derby) who says that 15 locals are audible 
at his QTH. Roy draws attention to the new BBC Radio 
Lincolnshire on 1368kHz and to Radio Norfolk 855kHz, 
both of whom come in well , while the low power R Nor-
folk relay at King's Lynn on 1602kHz is just audible. 

A Hallicrafters SX I 00 and 39 metre long wire were 

"I want to buy a short-wave radio, but when I went to the · 
shop there was such a choice and I do not know anything 
about it, so I did not know what to choose," writes reader 
W. Tomlins, who goes on to ask: "Can I listen to all these 
foreign places on just a radio, without an antenna on the 
roof and a lot of fancy equipment". The answer is Yes. 
The modern portable radio with its whip antenna will pick 
up broadcasts from all over the world . and if you get one 
with digital readout which shows the frequency of the sta-
tion you are listening to on a digital clock type display, 
then you will have no difficulty tuning around the crowded 
short-wave bands. Most modern receivers fall into one of 
two types. These are portables and communications 
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CBGY is in Newfoundland 

used by old-timer Ed Baker of Cramlington in Northum-
berland to pull in C1YQ 930kHz with a fair to good signal 
during December. WNEW New York on 1130kHz was 
fair with Euro QRM nearly all the time, Dakar Senegal on 
764kHz was weak/fair when Switzerland signs off, Radio 
Ougadougou in Upper Volta (tentative), Radio Margarita 
was heard on 1020kHz and Radio Globo Brazil on 
1220kHz, while the BBC relay in Cyprus put in a good 
signal in English on 1323kHz from 0300 onwards. 

Thanks for the log Ed. Readers will note the method of 
reporting where the terms good, fair, weak are used in-
stead of SINPO or SIO codes, and I think you will agree 
that it gives quite an adequate picture to other DXers of 
what was heard. 

receivers, and it should be useful to newcomers to the 
hobby if we have a look at what each has to offer. 

Portables 
The portable type of receiver is the one for the growing 

band of .listeners who are turning to the short waves for an 
additional or alternative source of entertainment. The 
receiver is self-contained with its whip antenna and can be 
used anywhere, indoors or outdoors, except of course 
where it is screened as it might be away from the window 
in a building or in a car or caravan. Among 
the more expensive sets in this class are the Panasonic 
RF2200 (a PW reader recently used one to listen to Radio 
New Zealand) and the Grundig Satellit 1400, and there are 
a number of others in the same price range. Less expensive 
ones include the Grundig Yacht Boy, Panasonic RI 105 
and the Russian-made Vega and Selena receivers. 

Communications Receivers 
If you want to listen to radio amateurs then your set 

must be able to receive single sideband (s.s.b.). If you are 
interested in Morse (c.w.) then you need a set with a beat 
frequency oscillator (b.f.o.). If you want to try DXing, i.e., 
listening to distant and weak stations which may not have 
much programme value, then you need a sensitive set with 
good selectivity which will function properly when connec-
ted to an outdoor antenna-some portables only work 
well with their whip. All this points to a communications 
receiver which may also be equipped with a noise limiter, 
an input attenuator and additional panel controls such as 
rJ. gain, a.g.c. on/off, which make it possible to squeeze 
the last drop of OX out of a receiver. 
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mllCROWAVE mODULES l=rD 
AS REVIEWED IN THIS ISSUE! 

RTTY TO TV CONVERTER: MM 2000 

FEATURES 
* Complete terminal !mitlTV interface 
* Includes modulator to enable direct 

connection to a standard UHF TV set * Latest state of the art microprocessor system * Automatic speed sensing 
* Automatic carriage return/line feed 
* Automatic letter shift facility 
* Upper and lower case display for ASCII 

SPECIFICATION 

POWER REQUIREMENTS 
POWER SOCKET 
AUDIO INPUT SOCKET 
TV (UHF OUTPUT) SOCKET 
VIDEO OUTPUT SOCKET 
MODES OF RECEPTION 

WEIGHT 
OVERALL SIZE 

12.5V at 700 mA nominal 
5 pin DIN 
Phono 
Phono 
Phono 
Amateur Standard ASCII: 110, 150 and 300 baud 
Murray Coded RTTY: 45.5, 50 and 75 baud 
IN ALL OF THESE MODES, THE CONVERTER WILL 
ACCEPT FSK AND AFSK SIGNALS 
1 Kg (21b 20z) 
187 x 120 x 53 mm (7 3/8 x 43/ 4 x 2'11 6 inches). 

DESCRIPTI N 

This converter, MM 2000, contains a terminal unit and a microprocessor controlled TV interface, and requires only an audio 
input from a short-wave receiver , and a 12 volt DC supply, to enable a live display of "Off-air" RTTY and ASCII on a domestic 
UHF standard TV set. The display format is 161ines of text, each 64 characters wide. This may be displayed on the screen as 
black on white, or white on black, and is switch selectable on the rear panel. When receiving ASCII, upper and lower case text 
is displayed. 
The input stage of the converter is a balanced bridge frequency discriminator, with a transition frequency of 1360 Hz. Thus the 
converter will accept narrow or wide shift radio-teletype signals at the abOVe mentioned speeds. In addition , the unit offers the 
capability to receive Kansas City standard 300 baud ASCII , at 1200/2400 Hz shift. 
Red, yellow and green LED status lights provide a visual indication of correct "centre-tuning" and the RTTY or ASCII speed 
being received. 
The inClusion of automatic software routines eliminates the possibility of information being corrupted or over-written, by the 
incorporation of automatic carriage return/ line feed (RTTY signals only) . 
After 15 different characters in figure shift have elapsed, the converter will automatically return to letter shift . This feature 
alleviates the problem caused by a corrupt character forcing figure shift, but allows for repetitive underline characters. This 
facility may be overridden when the front-panel mounted "case control" switch is in the "off" position . This enables reception 
of continuous figure shift characters, e.g. Oscar prediction tables (RTTY signals only). 
The converter utilises two microprocessors and 19 integrated circuits, and all circuitry is constructed on two , high quality 
glass-fibre printed circuit boards. 
The unit is housed in a highly durable black diecast enclosure, and plugs for the DC power socket, audio input and TV UHF 
output sockets are provided . 
The MurraylASCII conversion program is contained in a user interchangeable EPROM, facilitating re-programming should 
software modification be required (e.g. alternative code-speed etc.). 

MICROWAVE MODULES 
BROOKFIELD DRIVE. AINTREE . LIVERPOOL L9 7AN . ENGLAND 

Telephone 051-5234011 Telex 628608 MICRO G 
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Sets currently available that fall into this category are 
the Yaesu FRG-7700, the Trio R-I000 and the Lowe 
SRX-30. 

Portable or Communications? 
It is not normally feasible to convert a portable to 

receive s.s.b. or Morse, or to work with a long wire if the 
particular set does not like this type of antenna. There are 
a few sets though like the Grundig Satellit 2400 and 
Panasonic RF2600 which will receive s.s.b. 

Personally, I would go for the communications set, but 
then I am a DXer as well as a short-wave listener, and I 
have two good outdoor antennas. If you are unable or un-
willing to put up an outdoor antenna then a portable may 
be the receiver for you and you will be able to take it with 
you when you go on holiday. I have to make do with a 
domestic portable or car radio when away from home. 

OX Seasons 
"Could you tell me what has happened to the Voice of 

Chile and Radio Japan-they seem to have disappeared," 
enquires reader L. Harding. The propagation of short 
waves through the ionosphere varies according to whether 
the path between transmitter and receiver is in daylight or 
darkness, and to a lesser extent whether it is summer or 
winter. What you hear over a particular path in the even-
ing will depend on the time of year, since on one occasion 
it may be daytime and on the other it may be dark . Broad-
casters divide the year into four "seasons" starting in 
March, May, September and November which are the oc-
casions for a great shume around of frequencies to keep 
up with the advancing seasons. Generally there will be a 
move towards higher frequencies in March and May and 
to lower ones in the autumn. 

A short-wave frequency list only gives details of chan-
nels that are in use by individual broadcasters at some 
time of the day or year. An up-to-date schedule from a 
radio station is required to keep up with changes in fre-
quencies and programme timing. The majority of inter-
national broadcasters will supply a schedule on request. 

This information can also be found in the World Radio 
and TV Handbook Newsletter which comes out three 
times a year as an up-dater, or from the magazine Voices 
(PO Box 226, Helsinki 17, Finland) or from OX 
programmes such as Sweden Calling DXers which is on 
the air in English on Tuesdays, or from the bulletins of OX 
clubs. 

Two QSL cards lent by Martin Whittington of 
Dartford: The Voice of Free China (Taiwan) 

15 270kHz and Radio Kuwait 11 665kHz 
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Lightning Arresters 
From Sheffield comes a query from Trevor Corns who 

writes: "Have read that it is wise to fix up a lightning 
arrester on antenna but can't find out where to get one or 
exactly what to do with it-no doubt you have a lively im-
agination and will tell me." I don't know where you can 
get one as they seem to have gone out of fashion these 
days. Perhaps a reader will help. In the early days of radio 
it was usual to earth an outdoor antenna when not in use. 
In our household we had a large knife switch for this pur-
pose, plus some sort of spark gap made from two bolts 
mounted on brackets fixed to a piece of wood. . 

A lightning arrester will not protect your gear from a 
direct hit or even a near miss. During a thunderstorm the 
antenna may become charged to several hundred volts and 
you need some sort of device such as a neon tube or spark 
gap to discharge it. It is dangerous to interfere with an 
antenna during a thunderstorm, even to the extent of 
unplugging it from the receiver. 

Spurious Responses 
John Cook G4GAR writes: "It is often interesting, 

when a transmission pops up in a receiver somewhere it 
has no right to be, to try and work out why." But one 
really needs more information than was published about 
Mark Slater's discovery of BBC 1 TV sound on approx-
imately 13 700kHz in the February PW to be able to do 
much more than guess. 

John starts off by assuming a receiver i.f. of 450kHz. 
The BBC I TV sound is on 41·5MHz which would require 
an oscillator harmonic of 41 950kHz to produce an i.f. 
signal at 450kHz. This corresponds to a fundamental on 
41 950/3 = 13 983kHz- which would occur when the 
receiver is tuned to 13533 (I3 983 - 450). Is this near 
enough to the place where he finds it, to tit? concludes 
John. A rather ingenious guess! 

Readers' Letters 
A newly-acquired Eddystone EC 10 has a small circular 

dial to the right of the main scale which puzzles reader G. 
R. Ellis. This is a logging dial and is used in conjunction 
with the pointer and bottom scale marked 0, 100, 200, 
300, 400, 500 to provide 500 logging points. If you are 
tuned to a station and want to be able to return to it in the 
future then look at the circular dial which may, for exam-

RADIO 
HUWAI 
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pie, display 65. Then look at the main pointer which may 
be a little more than half-way between 200 and 300. The 
log scale reading is now 265 and if you want to come back 
to your station then switch to the correct band, set the log 
scale to 265 and rock the tuning knob slightly and you 
should locate the station. Our reader would like to contact 
anyone who has more information on the EC 10. Replies 
direct to G. R. Ellis, 41 Brooke Road , Princes Risborough, 
Bucks HP 17 9HJ. 

In reply to James Reilly of Bangor. The BRT 400 is a 
14-valve communications receiver of 1952 vintage and is 
now only available second-hand. A Christmas present of a 
Datong Active Antenna to use with his FRG-7 enabled 
Conrad Fox (West Auckland) to pull in RAE Argentina 
on I1 710kHz with a programme in English at 2215 and 
VLQ9 Brisbane of the ABC domestic S.w. service on 
9660kHz at 120 I. A couple of nice catches Conrad. 
Welcome to the column, hope to hear from you again. 

The propagation of radio waves is so very dependent upon 
the behaviour of the sun and the structure of the earth's 
atmosphere that readers, who are unfamiliar with this 
aspect of the subject, should find it well worth while taking 
a look at the astronomical books in their local library. 

Solar 
Both Cmdr Henry Hatfield, Sevenoaks and I recorded a 

variety of solar bursts on December 23, 24, 25, 28, 29 and 
January 2, 10, 11 , 14, 15 and 16, and a noise storm on 
December 26 and 27. On the 26th, Henry, using his spec-
trohelioscope found six sunspot groups, one of which was 
very active and no doubt responsible for the prevailing 
noise storm. The solar noise was so strong on the 26th that 
my pen was at f.s.d. while the sun passed through my 
aerial beam. Towards the end of the observation, the sun, 
which was low in the sky, went (relatively speaking) 
behind a ridge of the South Downs near my home, and 
drew a profile of the hill in radio noise on my recording 
chart. Although the low sun made visual observation dif-
ficult for Ted Waring, Bristol, he did count 42 spots on 
December 15, 20 on the 18th, 34 on the 27th, 20 on 
January I , 12 on the 3rd and 25 on the 10th. Henry recor-
ded a lot of solar noise at 198MHz on the 29th, and at 
1313 on January 16, we both recorded a very strong solar 
burst; lasting 2·5 minutes, at 136 and 143MHz. Henry 
also recorded it, although less intense, at 198MHz. 

Aurora 
Despite varying reports about the length of the auroral 

disturbance on December 19, 'I think it fair to say that the 
conditions prevailed, by changing degrees of intensity, 
from about 1400 to midnight. Between 1844 and 2023, 
John Cooper G8NGO, Cowfold, Sussex, worked 
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GI5MPS and heard GI8UPV, worked GM8BDX, 
GM8DMZ and GM8TKA on 2m s.s.b., and could still 
hear auroral signals when he closed down at 2340. 

On arrival home for the Christmas break, Jonathan 
Brisley G8YQZ, Peterborough, switched on his rig and 
heard: " Weird whispering signals on the s.s .b. end of 2m." 
He then swung his beam north, found a spare frequency 
and began calling "CQ Aurora". After his first contact 
with GM80FV at 1623, the QSOs came thick and fast 
and by 1930 he had worked three Os, five northern Gs, 
two GJs, a GM, a GW, two OZs, 10 PAOs and three SMs. 
Jonathan 's best OX was SM7DVR at 910km during the 
Scandinavian peak, which he estimates was between 1755 
and 1815. During this event, Jonathan, who uses an Icom 
lC260E, a Lunar linear p.a. and a 10-element Yagi at 10m 
a.g.!. , added two more countries to his list. Mark Hattam 
G4KGA, Hereford, listening to auroral signals for the first 
time, heard seven Gs, two GWs, F and PAO between 1830 
and 1930, and George Grzebieniak RS41733, London, 
heard two Os, two GMs, and two PAOs between 1650 and 
1830, and his best OX was OF3XU at 730km. Readers 
not familiar with auroral propagation should bear in mind 
that these OX signals have been reflected from an area of 
temporary ionisation in the earth's polar atmosphere, 
resulting from a disturbance on the sun. 

Meteor Scatter 
Another form of temporary ionisation is caused by the 

large numbers of tiny meteor particles (often described as 
shooting stars) that burn up daily within the earth's 
atmosphere. 

On December 14, John Cooper had an s.s.b. contact on 
2m via meteor trail reflection with SMOIOT who received 
John 's signal spread over two pings and 12 bursts; the 
longest burst was seven seconds and the QSO took 25 
minutes to complete. John also worked YU2IO and on the 
13th, EA3LL via the same mode and during the Quadran-
tid meteor shower on January 4 he worked two YUs. 

The 1 Om Band 
Conditions on 10m remained generally good between 

December 16 and January 19 with daily contacts around 
the world. Mark Hattam is QSL manager of the Oxford 
University Radio Society's club station G30UR, and says 
that this callsign often attracts a pile-up of stations from 
the USA. Among the many interesting IOm QSOs was 
one between PJ2KI on the Island of Cura<;ao and 
DL3YAO at 1340 on December 28 . Both stations were 
very strong with me and when the QSO finished there was 
a pile-up of stations calling the PJ who then worked 
G3RZX and a YL station, G4IQY in Manchester who 
gave him 59. 

I heard JA stations during the early mornings of 
December 16, 17, 27 and January 4 and 18,VKs on 
December 19,25,26,29 and January 1,2,5,6,9,12,16 
and 17, and ZL on January 10. The band WflS generally 
quiet around 0850 on the 20th and at 0906 on the 25th I 
heard strong echoes on a German signal and a QSO be-
tween UA3ACE (56) and VK5NOA (52). Strong echoes, 
thi s time on G stations, were again heard at 0915 on the 
29th and 0930 on January 9. During the 35-day period 
between December 16 and January 19, I received signals 
from the International Beacon Project stations in Bahrain 
A9XC on 34 days, Bermuda VP9BA (mainly at midday) 
30 days, Cyprus 5B4CY 29 days, Germany DLOIGI 35 
days and DKOTE 21 days, and Mauritius 3B8MS 15 
days. Although Ted Waring's results are similar to mine 
he frequently heard the beacons in Florida W4ESY and 
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South Africa ZS6DN and ZS6PW, and on a few days, 
Canada VE2TEN. 

"Excellent reception of USSR in the mornings and very 
many USA from noon onwards," writes Harold Brodribb, 
St Leonards-on-Sea, Sussex, on January 6 which about 
sums it up. Harold also keeps an ea r on those strong 
harmonics which come up in the IOm band from lower 
frequency broadcast stations, and one of his favourites is 
Alma Ata on 29·800MHz. George Grzebieniak has 
purchased a new IOm converter and on December 26 he 
listened to stations in LA, VK, 9K and 9Y. 

Tropospheric 
Like George Grzebieniak, I first noticed a tropospheric 

disturbance around 2000 on December 23 and while he 
was listening to signals from PAO on 2m, I heard GW 
mobiles working through the Bristol Channel repeater 
GB3BC, R6 , and a 529 signal from the Sutton Coldfield 
beacon GB3SUT, on 70cm. At 0830 on the 24th I again 
heard GW mobiles through GB3BC , and local stations 
working through the Crawley repeater GB3BP, also on 
R6, talking about hearing signals from the Continental 
repeaters. A little later at 0948, George heard GW8ELR 
on s.s.b. During the afternoon of the 24th, while the 
atmospheric pressure (30·2in or 1022mb) was slowly 
falling, Phil Hodson G8RBY, Melton Mowbray, using a 
TS700G with home-brew BF900 pre-amplifier and 
modified mixer board, a home-brew linear with 2 x 
4CX250Bs and a 10-element Yagi at 14 metres a.g.!' , 
soon had one Belgian and eight German stations on 2m 
s.s.b. in his log. 

Although the pressure shot up again at noon on the 
27th to 30·5in (1032mb), and did not begin to fall until 
midday on the 30th, the expected lift in v.hJ. conditions 
was disappointing. At 15 16 on the 28th, George heard 
G8MJO/ P on 2m s.s .b. at 230km, and around 2300 on the 
30th he received s.s.b. signals on 70cm from DFIEQ, 
DF3EE and GW8GKF. Throughout the 28th, 29th and 
30th, 1 received signals averaging 539 from GB3SUT with 
only a dipole feeding my receiver. This was repeated on 
January 5 and 12 when short periods of very high pressure 
were ending. George has now installed a barometer in his 
shack to give him an ,early warning of a v.hJ. lift. At 1345 
on January I, I listened to an interesting QSO through 
GB3BP, R6, between SM6YF/ MM on a Swedish motor 
vessel in the English Channel, near Eastbourne, heading 
for Liverpool and G4FNL/M, followed by G8XZP/ A in 
central Brighton. 

Between 2100 and 2125 on December 30, Simon 
Hamer, Presteigne, Wales, using a Grundig Sattellit 1400 
receiver, heard three French stations in Band n. and from 
1815 to 2031 on January 11 he listened to programmes 
from the two London IBA stations. Capital Radio and 
LBC, BBC Radio Solent and two French stations between 
94MHz and 98MHz. 

Horizontal FM 
Mitch Tribe G8PMT, Lancing, was one of the founder 

members of the "Southern Horizontal FM Group" which, 
like many other such groups in the UK is growing rapidly . 
" There is a tremendous interest in horizontal f.m., " said 
Mitch , who along with other group organisers is hoping to 
arrange a national contest later in the year. Although 
Mitch lives in Sussex, and behind a chunk of the South 
Downs, he has already worked stations in 40 counties us-
ing 50 watts to an 8-element Yagi, and during the evening 
of January 5, G8PVH worked a station in north Yorkshire 
from his home in Alton, Hampshire. A national net on 
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144·670MHz is active on Mondays at 1930, and s.w.1. 
reports to stations over 100 miles away are always 
welcome. 

RTTY 
" I am avidly interested in OX RTTY, yet it seems rare 

to hear R TTY stations active during lift conditions," 
writes Phi I Hodson, who runs the full legal power into a 
10-element beam. Phil is also keen to try RTTY via meteor 
scatter and will be pleased to arrange skeds with, as Phi I 
puts it: "Anyone else daft enough to sit up all night." 
Many people think us daft Phil, but it is experiments like 
you propose that puts the radio amateurs at the top of the 
OX league. Mitch Tribe is also active on RTTY, v.h.f. and 
u.h.f. 144·6MHz and 432 · 6MHz and local nets 
145·3MHz and 433·3MHz respectively. Mitch often uses 
a Creed 7E teleprinter from which he has made punch 
tapes of CQs, contest CQs and basic station gen to use on 
his automatic tape transmitter. Like Phil, Mitch is always 
looking for skeds and s.w.1. reports are always welcome. 1 
hope to be active in this field very soon, because I have 
purchased a Microwave Modules MM2000 RTTY to TV 
converter, but owing to the pressure of work on this 
manuscript, 1 have not had time to play, so watch this 
space next time folks. 

News Items 
Congratulations to Mark Hattam, who passed the 

Morse test last April and the RAE in May and is now ac-
tive on all bands from 1·8MHz to 1296MHz with the 
callsign G4KGA. Mark is a student at Oxford University 
and, during term, is often on the air from the club station, 
G30UR or as G4KGA/ A. 

Congratulations also to Arthur Poulter, who passed the 
RAE last May and now sports the callsign G8XMG, and 
will no doubt be in QSO with his son, Derek G3WHK, 
who lives nearby. Derek is now operational on all bands 
and was delighted to work Spain on 70cm from his home 
in Morden. Surrey, last November. 

For readers who require a working knowledge of 
astronom y, including our subjects, such as aurora, the 
earth 's atmosphere and the sun, I can thoroughly recom-
mend a new book. The Practical Astronomer by Colin A. 
Ronan, Pan Books ISBN 0 330 26231 9. 

National Astronomy Week, 1981, will be held from 
April 20 to 26 to mark the bicentenary of the discovery of 
the planet Uranus in 1781 by the amateur astronomer, 
William Herschel. This is the first British attempt to make 
the science of astronomy and its achievements more 
widely known. More information available from Don 
Miles, J 5 Bevan Road, Lovedean, Portsmouth, Hants 
P089QH. 

Congratulations to Margaret and Richard Brownlow, 
Brighton, on passing their Morse tests on January 2 an,d 
changing their G8 callsigns for G4LCU and G4LCV 
respectively. Also to Barry Ainsworth G4GPW, Lancing, 
on receiving the Cycle 21 Cross band Award from The Six 
Meter Amateur Radio Operators of Region 2, in 
appreciation of his 6m work in the true spirit of amateur 
radio. 

The Barking Radio and Electronics Society are holding 
their J 44MHz contest between 1300 and 1700 on March 
29. There are sections for all licensed operators residing in 
Essex, another for those living outside the county, and one 
for all s.w.l.s. Certificates will be awarded to the winners 
and two runners-up in each section. The address for more 
information and contest logs is A . L. Sammons G8IZN, 
80 Lyndhurst Gardens, Essex IG 11 9XZ. 
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NORTHERN COMMUNICATIONS 
AMATEUR 

NCMK-2. 

COMMERCIAL • MARINE 

NORCONE 512 (66-512 MHz) 
It's here! A no comp romise, precision made full 16 
element disco ne antenna made in Britain. Stan-
dard 50239 connector, with cover. Supplied with 1" 
diameter, 30" mounting support mast and complete 
instructions. 
An ideal partner for the SX200A, "Bearcat" 
and otl1er scann ing receivers. It may also be used 
for transmission and in particular where antenna 
space is limi ted. 
Full coverage of 70.144,432 M Hz Amateur bands 
plus Aircraft. M ari ne and Commercial bands. 

£24.95 p.p. (1.50 
NCMK-l . In line vertical mounting kit for 1" to 2" 
mast. £2.45 p.p. (0.50 

Chimney lashing kit. including hardware and lashing wire. £2.95 p.p. El .00 
NCCK-l. Low loss coaxial cable kit, 10 metres, with connectors and fixing clips. 

£3.75 p.p. 50p 
SX200A SCAN N E R HF-VHF-UHF Receiver. £241.50 
Special Offer SX 200A Norcone 5 I 2. Complete, inc. VAT -delivery. £260.00 
Special Offer Bearcat 220 . Norcone 5 12. Complete inc. VAT -delive ry. 

ZL-12 COMPACT VAGI 
£273.95 

13db gain. compact 2 metre Vagi. 10' 6" boom, lightweight rugged design. 
Hundreds of this awa rd winning antenna al ready in use. Send fo r details 

£28.75 p.p. £1.50 
ZL-8 SUPER COMPACT VAGI 
9db gain. super compact 2 metre Vagi. 6'0" boom. lightweight rugged design . 
Ideal for limited spaces and portable operation. Send for details. p.p. 

£17.25 (1.50 
YAESU FT480R. FDK 750E. FRG7700 
These are amongst our full range of Amateur Radio equipment and 
accessories. Ring or ca ll for complete informa tion: 

299-303, Claremount Road, Halifax HX3 6AW, 
West Yorkshire. G3UGF. 
Tu es-Sat. 9.45am-5.30pm. 
Telephone (0422) 40792. 
24 hour Ansafone Service . 

Helford components:-
PT9795 per pair £17.90 
Monolithic R/O Ceramic 100NF each £0.20 
VFO P.C. B. £1.15 
Buffer P.C.B. £1.15 
G4CLF P.C.B. £4.24 
Preselector P.C.B. £1.48 
Pre-Amp P.C.B. £1.42 
1st-Amp P.C.B. £1 .36 
SL1612 £1.56 
SL 162 I £2.07 
SL6270 £2.51 
SL 1640 £2.07 
SL63 I 0 £2.51 
2N577 I £0.31 
SL560C £4.97 
BA I 82 £0 .36 
78 L06 £0.59 
J304 £0.54 
J310 £0.87 
FX2249 per pa ir £0.60 
SBL- t ". (M 0108) £4.90 
SL560C £4.97 

. Postage & Packihg (0.35. 
VFO/CAP 4 170/75/023 incl. 12 A £8.84 
VFO AOJITO RQ. Ball Drive 5620 £4.41 
4 Gang (Preselect) CAP. 

53 I 8/4/ 1 02 £7.73 
Preselector (Reduction Drive) 

5870/3 £1 .76 
Postage & Packing (0.50 

HELFORD 
(Troubleshooting by the designers.) 
Any problems send S.A.E. + Invoice 

Number. 

HOMEBRU RADIO 
(Mail order only) 

55 Ashley Road, Parkstone, 
Poole BH14 9BT. 

Delivery on Jackson Capacitors 
4 / 6 weeks. 
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IIRIGS GALORE" 
YOU SAID IT TO US - " THE BEST & WIDEST 

SELECTION IN EASTERN ENGLAND!! 

FT707 "Wayfarer" HF WARC Transceiver £529 

FT767DX Sommerkamp WARC Model Extras £559 

FTl 01 ZD Yaesu WARC Model HF Base Stn. £569 

FT902DM Yaesu WARC Competition Model AM/ FM/ FSK/ SSB 
£799 

FT7B Still one of the best Mobile HF Transceivers made £399 

AND A COMPLETE LINE OF ACCESSORIES 
FOR THES E RIGS FROM STOCK -

MICS, PSU's TRAN SVERTORS, ATU 's .. . 

FRG7 General Coverage SW Receive r £199 
Now with FREE Headphones 

FRG7700 Come and try it and get FREE Headphon es for the price: 
£309 

AND TO GO WITH THEM HOW ABOUT OUR MULTI BAND 
TRAP DIPOLES £25.50 

FT202 6 Ch. 2M FM 3 ch. fitted £99 

FT207R 12.5 kHz 2M MPU Controlled £195 

IC2E Icom's famous Mini 2M Handy wi th FREE Lea ther Case 
£159 

AR245 5 Watt Handy 2M NOW IN AT LAST £169 
DISCOUNT PRICE' 

C78 JUST IN! New Standard 70cm FM £209 
10 Watt Burner, quick rel ease mount & ca rry case also from stock. 

TR7800 One of the best 2M FM rigs we have ever used' £267 

TS280FM Th e Famous High Power 2M FM with auto select repeaters 
£199 

NOW W ITH REPEATER DEFEAT & AUTO TONE (EXTRA). 

MULTI -MODES - BOY HAVE WE GOT MULTI-M ODES!! 

TR9000 £345, FT480R (Two models) £339, £359. 
IC25 1 E Base £475. FT225RD £565. 

AN D NOW: FT780R YAESU 70cm ALL-MODE MOB ILE £409 

Please send for our list (S.A.E. appreciated) with Som merkamp/ 
Yaesu / Trio- Kenwood / Icom / Standard / Swan / Cushcraft / 
Ascot / W estern / Microwave Modules & Accessories galore 

PLUS our Spares & Component Listings (over 5000 linesl. 

UK AUTHORISED IMPORTERS FOR SOMMERKAMP . 

W E TAKE TELEPHONE ORDERS FOR SAME-DAY DESPATCH BY 
FREE SECURICOR DELIVERY & YOU CAN PAY BY ACCESS OR 

BARCLAYCARDN!SA. 

Our showroQms are open Monday- Saturday 9-5 (closed 
Thurs.) and you can telephone 24 hour orders on : 0277 219435 

(Ansafone) or 0277226470 daytime. 
Credit sale f acilities available. 

ALL PRICES INCLUDE VAT . DELIVERY. 

ARROW ELECTRONICS LIMITED 
7 COPTFOLD ROAD, BRENTWOOD, 

ESSEX CM144BN . 

73's de G3LST & Staff. 
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Marshalls 
CRIMSON ElEKTRIK HI FI ILP HI FI MODULES 
MODULES Power Amplifiers 
CE 608 Power Amp £20.09 HY30 £7.29 
CE 1004 Power Amp £23.43 HYY60 £8.33 
CE 1008 £26.3 0 HY120 £1748 
CE 1704 £3 3. 48 HY200 £21.21 
CE 1708 £33.48 HY400 £31.83 
CPS 1 Power Unit £19.5 2 Pre Amplifiers 
CPS 3 £23. 52 HY6 £6 .44 
CPS 6 £30.00 HY 66 £12.19 

CPR 1 Pre Amp £32.17 Power Supplies 
CPR lS £42.52 PSU30 £4. 50 

PSU 36 £8.10 

SINCLAIR INSTRUMENTS PSU60 £4.75 
PSU70 £1 3. 04 

Digital Mult imeter PSU1 80 £2134 
PDM35 £34.50 
DM235 £52.50 MULTIPLEX NICKEl 
DM 350 £72.50 CADMIUM CElLS 
DM450 £99.00 TypeS l 0l (HP4) £0.98 

Digital Frequency Meter Type SubC (HP11) £175 
PFM 200 £49.80 Type SubD (HP 2) £1.95 

Low Power Oscilloscope Friwo Chargers for above Pen light 
SCllo £139.00 4: accommodates 1- 4 size HP7 

TF200 Frequency Meter £145.00 £5.50 
TGF 105 Pulse Generator £85.00 , 

Combibox FW611 : actdmmodates 

NEW HP7 , HP 11 £13.25 

LCD Multimeter TM351 £99.00 NOTE ALL PRICES NET. 
LCD Multimeter TM 352 £49.95 EXCLUDING VAT. 
Prescaler TP600 £37.50 POSTAGE/ PACKING 

New 
Presensitised PC Bhards, Developer. UV units, Toyo 
miniature Fans 230v AC £9.95 
Mini Metal Detector/Voltage Tester for locating cable under 
plaster £9,95 
Flow/Speed Sensors for monitoring fuel consumption elec-
tronically in vehicles 
Just one of the exciting leader range 

LB0508A 
OSCILLOSCOPE 
With 20MHz DC 
bandwidth and 10 mv 
input sensitivity on a 5/1 
screen this universal 
osci lloscope is suitable 
for a wide range of 
applications. 

Send SAE for details of full range. 
Marshalrs 80/81 catalogue is now ava ilable by post UK 75p 
post paid Europe 95p post paid: Rest of world £1.35 post 
paid. 

A. Marshall (London) Ltd" Kingsgate House, 
Kingsgate Place, London NW6 4TA. 
Industrial Sales: 01 -3281009 Also n!lai l shops: 325 Edgware Road. London Wl. 

40 Cricklewood Broadway, London NW2. 85 West R8genl SI., 
Mail Order: 01 -624 8582 24hr service. Glasgow. 108A Stokes Croft, Bris tol. 
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TRANSISTORS 
CILI 08 Iplast;c 8Cl081. BCl71A, BC320, 
8F393, 2N5447, 2N5449, all at 9p each, 
10 for 70p, 100 for ., . ... 

. { . . 

)1 
MI XED COMPONE NT PACKS 
CAPACITORS 
Assorted types and values. polyester, 
polys tyrene, ceramic, electro lytics, etc. A 
fi ne selection of useful components. 
100 for £1.00 SOO for (3.20. 

RESISTORS 
Carbon film, composition, oxide, etc. Mainly 
5% E24 series, 'I. and % Watt, but some 
precision 1% and 2% generally included, also 
a few 1 Watt and above. A w ide range for all 
purposes. 
250 fo r £1. 20 1,000 for £3.60. 

ELECTROL YTlCS 
Radial, axial and PCB types. values from lmF 
to 1000mF. Not to be missed! 
100 for [2.60 500 for £10.80. 

Deta ils su pplied FREE - Just send SA E 

OPTO SWITCH *' Type OPB8 14. Cons ists of an infra· red sou rce 
and sensor in a slotted mounting allowing the 
beam to be broken by any solid object in the 
3 x 8mrn slot. Useful for limit switching, end 
of tape detection, and even contactless 
electronic ignition. 
R.S. Components trade price £2.2S each. 
OUR PR ICE 8Sp each! 10 for £7.20 

ZETTLER LOW PROFILE RELAY 
Type AZS3S·08· 1. Only 11mm deep. 
allowing PCB's to fi t in confined spaces. Coil 
resistance 440R , operat ing vo ltage 1 7.5V to 
28V (24V nominalL Contacts: SPc/ o silver 
with gold flash. Rated l 1QV Q.C. 125V A.C. 
Max. current 3A. A high quality professional 
relay at a ridiculous ly low price: 48p each, 
10 for £3.60. 

r---------------------------, TR ANSFORMER Bargain lists of quali ty componen ts FREE 
Send S.A.E. for your copy today! 
Postage free above £10.00, please add 60p 
below this amount. IS% VAT should be 
added to your order total. 
ACCESS orders accepted: writ e or phone 
Dean (0594 ) 41267. 

Wye Valley Electronics 
__ 

240V primary, tapped for 115V. Secondary 
12·0·12, rated 4VA. Connections by sp ills for 
PCB mounting, wi re wrap, or normal solderJ!d 
connec tions. 
95p each, 10 for £7.40 

OPE RATI ONAL AMPLIFIER 
Op. amp. type 709. A genera l purpose device 
in a 14.pio 01 L package. Applications similar 
to 741, but external frequency compensat ion 
allows operation at higher frequencies too. 
l Bp each, 10 for £1.50. 

This brand new. Qualit y module manufactured by Autona Limited (who are one of the 
U.K·s largest module manufacturersl means you can build accurate test equipment . mul· 
limeters. thermometers. etc. easily and at a fraction of the cost of ready·m ade equipment . 
Full de tails are provided showing how to measure A.C. vol tage, cu rrent. resistance and 
temperature . 

CM OS PRICES SPECIAL OFFERS 
Type Price 40 23 20p 4068 21 p 
400 1 19p 4024 62p 4069 19p 5 555 Timer £1.00 
4002 19p 4025 20p 4070 19p 6 741 OpAmp £1 .00 
4006 81p 4026 130p 4071 19p 3 TBAI20 FM IF £1.00 
4007 19p 4027 41p 4072 19p 3 76115(1310) Stereo Decoder £1.00 
4008 77p 4040 86p 408 1 22p 5 LM301 14pin 0 PAmp £1 .00 
4011 2 2p 4044 82p 4082 21p 50 l N4148 GP Diode £1.00 
4013 39p 4046 95p 4085 72p 50 lN4004 400V 1 Amp £1 .00 
4015 73p 4048 42p 4093 5Sp 10 IN 5402 200V 3 Amp £1 .00 
4016 36p 4049 43p 450 1 24p 25 BC183 NPN £1 .00 
4017 76p 4050 42p 4510 77p 25 BC212 PNP £1 .00 
4018 76p 4051 74p 4511 8Sp 4 BD 239A 60V 4 Amp NPN £1 .00 
4020 8Sp 4052 68p 45 18 77p 4 B0240A 60V 4 Amp PNP £1 .00 
4021 77p 4060 100p 4520 91p 3 1458 Dual 74 1 £1 .00 
4022 77p 4066 42p 452B 82p 

Also soldering irons. tes t meters. transistors. lC's etc. etc. etc. 
Add VAT 15% ' 50p p&p per order. 

Shop pm Wed 

Dept. P.W.4, RISCOMP LIMITED, 
21 Duke Street, Princes Risborough, Bucks. HP17 OAT. (0844416326. 
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"I must thank you very warmly for the television instru-
ment you have put into Downing Street. What a mar-
vellous discovery you have made! When I look at the 
transmissions I feel that the most wonderful miracle is 
being done under my eye," wrote Prime Minister Ramsay 
MacDonald to Mr Baird on 5 April, 1930. I found this let-
ter published in a 50-year-old copy of Television, the then 
official organ of The Television Society, who pointed out 
that: "Mr MacDonald was one of the first to come to the 
Baird studios to be televised." These were the days of the 
mechanical disc receiver and subjects were transmitted by 
the Baird Company from Brookman's Park, some six 
years before the BBC began broadcasting with a 405-line 
system. Now we enthusiasts have sophisticated equipment 
and go looking for pictures, not over a limited area, but 
from stations in other parts of the world. 

Pictures via F2 
The usual mixture of smeary pictures appeared on Ch. 

RI, 49·75MHz, via the F2 region of the ionosphere on 
December 21 , 24, 26, 27, 31 and January 4. Like Sam 
Faulkner, I tried to sort out a mixture of what looked like 

a music programme, sports and a cartoon film between 
0830 and 1000 on the 21 st, and a good assortment of test 
cards, various electronic patterns and the one Sam 
photographed (Fig. I) between 0800 and 0900 on the 
26th. From 1125 to 1200 on the 22nd, T. Ampi saw two 
types of Russian test card and at 1130, a clock appeared 
showing 1430, followed by the caption, familiar to most 
DXers, " HOBOCTN". Around 1500 on the 24th, he 
received pictures from Poland, Programme I, on both 
Channels RI and R2, 59·25MHz. At 0856 on the 24th 
there was a blurred caption on RI, followed by what 
looked like a monk talking, and at 0930 on the 27th the 
prevailing sineary pictures became clear and I saw a male 
programme presenter, with an almost bald head and 
glasses, showing books followed by a possibly Russian 
caption. 

At 0928 on the 31 st, unreadable captions were rising 
over a street shot and moving cars were visible. On the 
27th, Sam received bursts of American 525-line video on 
Ch. A2, 55·25MHz, at 1515, and by 1530 strong but 
blurred and rather ghostly pictures were seen, possibly a 
variety programme or an early morning children's show. 
Sam could see two men on stage, then a YL singer and 
some cartoon characters until about 1540. Between 1.220 
and 1251 on the 30th, Sam received strong colour bars 
and chequer-board and Cadena test cards from RTVE, 
Spain, on Ch. E3, 55·25MHz, and between 1215 and 
1300 on the 31 st both Sam and T. Ampi received test 
cards from ORF Austria on E2, and Sam received signals 
from TVP Poland on Ch. RI. 

My best results began at 0815 on January 4, when I 
heard weak sync pulses on Ch. RI with my R216 com-
munications receiver and saw several strong bursts of pic-
ture, which looked like a film about students, on my JVC. 
At 0910 the bursts were showing, first a man with a bear 
and then with a donkey. By 0914, a youth choir was 

Fig. 1: An electronic test pattern 
seen by Sam Faulkner on Dec-

ember 26 

Fig. 2: SSTV picture from ZS6BTD 
received by Sam Faulkner 

Fig. 3: Call received by Richard 
Thurlow G3WW from SP3LPL on 

20m 

Fig. 4: Self portrait of SP3LPL 
received by Richard Thurlow on 

SSTV 
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Fig. 5: Picture from DL6HP record-
ed on cassette by Richard Thurlow 

Fig . 6: DF2TV's self 
relayed by WA8YJU, both on 20m 

SSTV 
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solidly on screen and at 0918 a male singer, backed with 
female dancers, was performing on a lavish set. From 
0925 a YL announcer was sitting at the right of a small 
TV screen with a large letter" A" in the bottom right-hand 
corner until 0926, when a full-screen caption, "BIS" 
followed by WTOREK PROGRAM I and a male an-
nouncer appeared. By 0932, WTOREK PROGRAM 11 
was seen followed by a pianist at a grand piano with a 
YL singer and just before it faded out at 0939, a strong 
caption "STUDIO GAMA" was seen. 

Tropospheric 
During the evening of December 23 there was con-

siderable patterning on several u.hJ. television channels 
and at times, as the prevailing tropospheric disturbance 
ebbed and flowed, there was total absorption of the signal. 
For most of the evening and the morning of the 24th, I 
received strong pictures from the IBA transmitter at 
Lichfield on Ch. 8, 189MHz, with only a dipole aerial 
feeding my receiver. At 1230, T. Ampi received pictures 
from France on Ch. 46, and between 1300 and 1500 from 
the Belgian Stations BRT on Chs. 47 and 62, RTB on Ch. 
52, and Germany WDR on Chs. 48 and 53. 

Meteor Scatter 
Both Harold Brodribb and Sam Faulkner received 

many brief, sometimes 1- or 2 -second. bursts of picture on 
Channels E2 and RI during the Quadrantid meteor 
shower on January 3 and 4, and at times the bursts were 
long enough for Sam to identify cartoon pictures. 

SSTV 
" Still quite a lot of interesting activity found on the 

SSTV calling channel , 28·680MHz and often 
29 · 180MHz, when the band is busy," writes Sam 
Faulkner, who logged Ws 1, 2, 3, 4, 5, 8,9 and 0 between 
December 14 and January 10. At 1535 on December 25 
he logged VE3DDB, and at 1500 on January 4, VEIKG, 
both in Nova Scotia. Sam says that VE3EGO is on be-
tween 1600 and 1700 most weekends with colour 
transmissions. Pictures from I7PQD and OH5RM were 
both seen between 1300 and 1400 on December 21 , and 
HK3DBQ, Bogota, new to SSTV, was seen at 1700 on the 
22nd and 23rd. Around 1230 on January 4, Sam received 
pictures from ZS6BTD (Fig. 2), in Johannesburg, who 
was then transmitting pictures of himself and equipment 
identified simultaneously on the screen by his name and 
callsign. 

A fine Christmas present for Richard Thurlow G3WW, 
March, Cambs, came on December 24 when he had a 
two-way SSTV QSO with Y08FR on 28·680MHz, giving 
Richard his 106th country, Roumania. His 107th was 
notched up on December 29 and 30, when HB9AZY set 
up his SSTV equipment at 4UlITU on 14·230MHz, and 
gave a new country to the world, including G3GRJ and 
G3IAD. Nevil Jackson G3IAD, has already added four 
new countries to his "2nd in the world 2 x SSTV DXCC" 
and Richard holds No. 3. On November 25 , SP3LPL 
called Richard on 20m (Fig. 3), and while in QSO he sent 
a picture of himself (Fig. 4) which was received by 
Richard, on his Robot 400 + 2 memories, through heavy 
interference. On the same day he also received a picture 
from the West German station, DL6HP (Fig. 5), which he 
recorded on an audio cassette tape. Another interesting 
aspect of SSTV is to receive a self-portrait replay such as 
that in Fig. 6. This had been sent from DF2TV in Ger-
many to W A8Y JU in Michigan, and recorded by Richard 
during the replay from across the Atlantic. 
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So You Want to Pass the RAE? 

A reprint of the complete series, including details of the 
new examination format introduced in 1979, is now 
available. The reprint costs 85p, including postage and 
packing to addresses within the United Kingdom . 

Order your copy by completing and returning the 
coupon, together with your remittance, to IPC Magazines 
Ltd., Post Sales Department, Lavington House, 25 
Lavington Street, London SE 1 OPF. Please ensure that 
your name and address are clearly legible. 

r----------------l 
PRACTICAL WIRELESS-Radio Amateur 
Examination Reprint 
Please send your order and remittance to : 
I PC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, 
London SE1 OPF 
Please send me . .. copies at 85p each to include 
postage and packing 
I enclose P.O'/Cheque No .... . . . .. Value ... . . . . . . . . 
Remittance must be crossed postal order or 
cheque (name and address on back please) and 
made payable tolPC MAGAZINES LTD 

NAME ... . .. .. .... .. . . . .. . . .. . .. .... . .. . . . . .... . . ... . . 
(BLOCK LETIERS) 
ADDRESS . . . .. ..... . .... . .. ..... ... . ... .... . . ... ... . 
(BLOCK LETIERS) 

. . .. .. . . . .. . . . . . . .. . . . . . ..... .. Post Code .... .. . .. ... . 

Remittances with overseas orders must be 
sufficient to cover despatch by sea or air mail as 
required. Payable by International Money Order 
only 

Company registered in England . Regd. No. 5362 6 

A subsidiary of Reed International Limited 
______ Cut round dotted line _ - - - - .J 
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GAREX IG3ZV11 
RESISTOR KITS a top-selling line for many years. E12 series, 5% 
carbon film, 100 to 1 M, 61 va lues, general purpose ratings tw or 1W 
Istate whichl . 
Starter pack 5 each value 1395 piecesl £3.10 
Standard pack 10 each value 1610 pieces I £5.55 
Mixed pack. 5 each tw + 1W 1610 pieces I £5.55 
Giant pack, 25 each value 11525 piecesl £13.60 
NICAD RECHARGEABLES physically as dry cell: AAIU71 £1 .30; 
CIU 111 £3.35; PP3 £5.55. Any 5 +: less 10%, any 10 + : less 20%. 
AMPLIFIER MODULE new, fully assembled 6W IC unit, 12V DC. 
L0y>' impedance 14-801 input and output for extn. speaker ampliiication, 
with circuit £2.75 
CRYSTALS FOR 28.5MHz 3rd. overtone, suit most 'CB' rigs. 
28.5MHz Tx and 28.045MHz Rx. HC18U £4.60 per pair 
CRYSTAL FILTER 10.7MHz. 121kHz channel spac ing, lIT type 901 C 
£6.90 
CO-AXIAL CONNECTORS & ADAPTORS sae full list. 
PL259 UHF with reducer 75p; S0239 UHF socket, panel mtd. 
60p; 2 x S0239 inline coupler £1; 2 x PL259 inline coupler £1. 
Any 5+ connectors: less 10% 
HT TRANSFORMER multi-tap pri.: 5 secs.: 35v 200mA, 115v 
1 50mA, 50v 500mA. 1 50v 300mA, 220v 300mA £5 
HT CHOKE top grade type, 9H 240mA £3.50 
PYE CAMBRIDGE SPARES lour speciality, sae full listl. Ex. equip .. 
fully guaranteed. Rx RF board 68-88MHz £5.95. 10.7M Hz I.F. £3.65. 
2nd mixer 10.7 M Hz to 455kHz £3. 455kHz block filter 121kHz £9.40, 
ditto 25kHz £3. 455kHz AM I.F. £3.65. Audio bd. £1.95, and many 
more. Vanguard & Westminster spares also. 

MONITOR RECEIVERS 
SX-200 VHF-UHF AM-FM SCANNER 
Covers 26-88MHz, 108-180MHz and 380-514MHz, AM + FM, it 
scans, seeks, memorises and beats all the others. Sae full details. 
HF-12 POCKET SIZE FM 12 channel xtal controlled. 4MHz 
bandwidth in range 130-17 4MHz. With nicad and charger £57.95 
Xtals extra, see below. 
SOUNDAIR 008 PORTABLE FM SCANNER 8 channel xtal con-
trolled 140-170M Hz. With nicad and charger. £59 Xtals extra. 
SR-9 top-selling monitor: 2m FM with 144-1 46M Hz full coverage VFO 
I 11 xtal controlled channels; ideal for fixed, / M, /P use. 12V DC opera-
tion £47.50 
Marine band SR-9, 156-162MHz, same spec. and price. 
CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m 
channe ls from 0 1145.001 to 32 1145.801 incl. at £2 .46 1+ 15p post per 
orderl. Over 40 popular marine channels at £2.85 1+15p postl. Non-
stock xtals made-to-order in 3 weeks at £4.30 each. Sae lis1. 
'SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL 
£19.90 Idea l for SX-200 and other VHF/UHF receivers. 
We also stock the: 
KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage 
25 or 121kHz steps/l0 channel memory/scans memories or selected 
band portion/3W or 25W Tx/all the features you need at £225 
YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz-
30MHz AM/USB/LSB/CW and FM £309 
MAINS PSU British made by GAREX 12 vo lt 1 Amp regulated , 
adjustable 10-1 6v £15.95 

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome) 
PRICES INCLUDE UK POST & PACKING & 15% VAT. 

GAREX ELECTRONICS 
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP234LS. 

Phone 0296 668684. Callers by appointment only. 

will revolutionise every human activity over the next ten years. 
Knowledge of its operation and its use is vital. Knowledge you 

can attain, through us, in simple, easy to understand stages. 
Learn the technology of the future today in your own home. 

MASTER ELECTRONICS WAY 
• Building an oscilloscope. • Recognition of 

,. Understanding circuit diagrams .• Handling all types Solid State 'Chips'. 
• Carry out over 40 'experiments on basic circuits and on digital electronics. 
• Testing and servicing of Radio , T.V., Hi·Fi and all types of modern 

computerised equipment. 

MASTER COMPUTERS 
LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW 
THEY WORK - THEIR 'LANGUAG E' AND HOW TO DO PROGRAMS. 
• Complete Home Study library. • Special educational Mini· 

BARCLAYURD' 

I VISA I I 
.. .. 1 

, _. _ _ --'-'-_-. ':':1 

Computer supplied ready for use . • Self Test program exercise. 
• Services of skilled tutor available. I P •. ",.'"'" '''' .' FREE , I 

I F \id "t' ? RACl EL ECT RON ICS I 
I R CQ\1P L: TER TE[HI\;OlOGY I E QTI-':.r:< SL8JECTS -,,, ... I E " ,w"·"""·",,,,",,,·,,,, I 
I [R o e 0: c ,v'S ;.S[ ····Pw/4is·i·3 I 

MASTER THE REST 
• Radio Amateurs Licence .• Logic/Digital techniques. 
• Examination courses (City & Guilds etc.) in electronics. 
• Semi-co nductor technology. 
• Kits for Signal Generators - Digital Meters etc. 

I BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL I 
I 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. I L-__________________________ '-- - - - - - - - - - - - - - - - - - - -----' 
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Why the Sinelair 1180 
is Britain's best-sellint 
Built: £99.95 
Including VAT, post and packing, free course in computing, free mains adaptor 

Kit:£79.95 
Including VAT, post and packing, free course in computing. 

This is the ZX80. A really powerful , full-facili ty 
computer, matching or surpassing other 
personal computers at several times the 
price. 'Personal Computer World' gave it 
5 stars for 'excellent value'. Benchmark tests 
say it's faster than all previous personal 
computers. 

Programmed in BASIC-the world 's most 
popular language -the ZX80 is suitable for 
beginners and experts alike. And response 
from enthusiasts has been tremendous-
over 20,000 ZX80s have been sold so far l 

Powerful ROM and BASIC interpreter 
The 4K BASIC ROM offers 

remarkable programming 
advantages 
'" Unique 'one-touch ' key word 

entry : the ZX80 eliminates 
a great deal of tiresome 
typing . Key words 
(RUN, PRINT, LIST, 
etc) have their own 

single-key entry . 

* Unique syntax check. 
A cursor identifies errors immediately. * Excellent string-handling capability-
takes up to 26 string variables of any 
length . All strings can undergo all 
relational tests (e.g . comparison). 

;;: Up to 26 single dimension arrays * FOR/NEXT loops nested up to 26. 
;;: Variable names of any length . 
'" BASIC language also handles full Boolean 

arithmetic, condition expressions, etc. * Randomise function , useful for games 
and secret codes, as well as more serious 
applications. * Timer under program control * PEEK and POKE enable entry of machine 
code instructions. * High-resolution graphics * Lines of unlimited length . 

Unique RAM 
The ZX80's 1K-BYTE RAM is the 

equivalent of up to 4K BYTES in a 
conventional computer-typically storing 
100 lines of BASIC. 

No other personal computer offers this 
unique combination of high capability and 
low price . 
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The ZXBO as a family learning aid. Children of 10 
years and upwards are quick to understand th e 
principles of computing -and enjoy their 
personal computer 

The Sinclair teach-yourself 
BASIC manual 

If the specifications of the Sinclair 
ZX80 mean little to you -don 't worry . . 
They're all explained in the specially-written 
128-page book (free with every ZX80). The 
book makes learning easy, exciting and 
enjoyable, and represents a complete 
course in BASIC programming -from first 
principles to complex programs. 

Kit or built-it's up to you 
In kit form, the ZX80 is pleasantly easy to 

assemble , using a fine-tipped soldering iron. 
And you may already have a suitable mains 
adaptor-600 mAat 9V DC nominal 
unregulated. If not, see the coupon. 

Both kit and built versions come complete 
with all necessary leads to connect to your 
TV (colour or black and white) and cassette 
recorder, Plug in and you're ready to go. (Built 
versions come with mains adaptor.) 

www.americanradiohistory.com



personal computer. 
Now available for the 1180 ... 
lew 161·BYTE RAM pack 

5iinclair 
Z)(fI· 
Science of Cambridge Ltd. 

Massive add-on memory. Only £49,95, 
The new 16K -BYTE RAM pack is a complete 
module designed to provide you -and your 
Sinclair ZX80-with massive add-on memory. 
You can use it for th ose really long and 
complex programs -or as a persona l 
database. (Yet it can cost as little as half the 
price of competitive add-on memory for 
other computers.) 

For example, you cou ld write an 
interactive or 'conversational ' program to 
show people what your ZX80 can do. With 
16K-BYTES of RAM, they cou ld be talking to 
your computer for hours' 

Or you can store'a mass of data - perhaps 
in a fairly simp le program - such as a name 
and address li st. or a te lephone directory 

And by linking a number of separate 
programs together into one giant, but 
modular, program, you can achieve the same 
effect as load ing several programs at once 

We're also confident that it won't be long 

before you can buy cassette-based software 
using the full 16K-BYTE RAM. So keep an eye 
on the personal computer magazines -and 
brush up your chess perhaps' 

The RAM pack simply plugs into the 
ex ist ing expansion port on the rear of the 
ZX80. No wires, no so ldering . It's a matter of 
seconds and you don't need another power 
supp ly. You can on ly add one RAM pack to 
your ZX80- but with 16K-BYTES who cou ld 
want more' 

Howtoorder 
Demand for the ZX80 exceeds all other 

personal computers put together' So use the 
coupon to order today for the earliest 
possible del ivery. All orders wi ll be 
despatched in st ri ct rotation . We'l l 
acknowledge each order by return , and tell 
you exactly when your ZX80 wi ll be de li vered. 
If you choose not to wait, you can cancel 
your order immediately, and your money wi ll 
be refunded at once. Again, of course, you 
may return your ZX80 as received within 
14 days for a full refund . We want you to be 
satisfied beyo nd all doubt - and we have no 
doubt that you w ill be . 

- -- -- -- ----, 

Remember : al l prices shown in cl ude VAT. postage and packing . No hidden extras . Please senci me 

Oty Item Code Item price Tota l 
£ £ 

Smc lair ZXBO Personal Computer klt(s) . Price includes 
ZXBO BAS IC manua l, excludes mains adaptor 02 79.95 

Ready-assembleci Sinclarr ZXBO Personal Computer(s) 
Price Includes ZXBO BASIC manual and mains adaplor Ot 99.95 
Mains Adaptor(s) (600 mA at 9V DC nominal unregulated) 03 8.95 
16K-BYTE RAM rack(s) l B 49.95 
Sinclair ZXBO Manual(s) (Manu al free with every 
ZXBO kit or ready·made computer) 06 5.00 

NB . Your Sine lair ZXBO may qualily as a bUSiness expense TOTAL : £ 

I enc lose a cheque/postal order payable to Science of Cambridg e Lld for £ _ ___ _ 
Please print 
Name: Mr/Mrs/Miss _ _____________ _____ _ _ ____ _ 

Address-_ ______ ___ _ _ _ _ ___ _______ _ ___ __ 

6 Kings Parade, Cambridge, Cambs., CB21SN. I r: I I 
Te10223311488. ___________________ __ 

www.americanradiohistory.com



We use advanced wmding technology to make our toroidal transformers . They 
have only half the weight and height of the ir laminated equivalents and are 
appreciably more efhcient. Our loroldals cost virtually the same as the older types 
which they are rapidly replac ing. Induced hum IS reduced by a factor often . 
Supplied with n'gid mountmg kit with centre bolt, steel and neoprene washers. 

30vl 70mm dia . x 30mm £4.71 160v JIOmmdia.x40mm £8.88 Weight 0.45 Kg I Weight 1.8 Kg 
(+£I.OOp.p . +0.86 VA7J (+£1 .40p.p . +£1.54 VA7J 

TYPE SECONDARY SECONDARY TYPE SECONDARY SECONDARY 
RMSVOLTS RMSCURRENT RMSVOLTS RMSCURRENT 

IXOIO 6+6 2 .50 5XOl2 12+ 12 6.66 
IXOII 9+9 1.66 5XOl3 15+ 15 5 .33 
IXOl2 12+ 12 1.25 5XOl4 IB+ IB 4 .44 
IXOl3 15+ 15 1.00 5XOl5 ::!2+22 3.63 
IXOl4 IB+ IB 0.B3 5XOl6 25+25 3.20 
IXOl5 22+22 0.6B 5XOl7 30+30 2.66 
IXO l6 25+25 0.60 5XO l8 35+35 2.2B 
IXOl7 30+30 0.50 5X02B 110 1.45 

5X029 220 0.72 

SOYA BOmm d ia . x 3Smm £5.19 5X030 240 0.66 
Weight 0.9 Kg 

(+£I . IOp.p . +0.94 VA7J 225 1 JOn:m dia. x 4Smm £10.59 2XOlO 6+6 4. 16 VI WeIght 2.2 Kg 
2XOII 9+9 2.77 (+£I .50p.p . +£1.81 VA7J 
2XOl2 12 + 12 2.0B 6XOl4 IB+ IB 6.25 2XOl3 15+ 15 1.66 
2XOl4 IB+ IB 1.38 6XOl5 22+22 5. 11 
2XOl5 22+22 1.13 6XOl6 25+25 4.50 
2XOl6 25+25 1.00 6XOl7 30+30 3.75 
2XOl7 30+30 0.83 6XOl8 35 +35 3.21 
2X028 110 0.45 6X026 40+40 2.81 
2X029 220 0 .22 6X02B 110 2.04 
2X030 240 0.20 6X029 220 1.02 

6X030 240 0.93 

80YA 90mm dia. x 30mm £5.76 Weight I Kg 300v llOmmdia. x50mm £1227 
(+£1.20p.p. +£1 .04 VA7J I WOlght2. 6 Kg • 

3XOlO 6+6 6 .64 (+EI .60p.p. +E2.08 VA7J 
3XOII 9+9 4.44 7XOl6 25 +25 6.00 
3XOl2 12 + 12 3.33 7XOl7 .30+30 5.00 
3XOl3 15+ 15 2.66 7XOl8 35+35 4.28 
3XOl4 18+ 18 2 .22 7X026 40+ 40 3.75 
3XOl5 22 + 22 1.81 7X025 45+45 3 .33 
3XO l6 25+ 25 1.60 7X028 11 0 2.72 
3XO l 7 30+ 30 1.33 7X029 220 1.36 
3X028 110 0.72 7X030 240 1.25 
3X029 220 0.36 
3X030 240 0.33 

120 90m,m dia . x 40mm £6.72 SOOV 140mmdia. x60mm £16 35 I WeIght 4 Kg • 
VI WeIght 1.2 Kg (£J.70p.p. +£2.71 VA7J 

(+£1 .30p.p. +£1.20 VA7J 
8XOl7 30+30 8.33 

4XOII 9+9 6.66 8XOl8 35+35 7.14 
4XOl2 12+ 12 5.00 8X026 40+ 40 6.25 
4XOl3 15+ 15 4.00 BX025 45+45 5.55 
4XOl4 18+ 18 3.33 BX033 50+50 5.00 
4XOl5 22+22 2.72 8X02B 110 4.54 
4XOl6 25+ 25 2.40 BX029 220 2.27 
4XOl7 30+30 2.00 8X030 240 2.08 
4X028 110 1.09 

• I .L.P . TOR OIDAL TRANSFORMERS 4X029 220 0.54 
4X030 240 0.50 ARE GUARANTEED FOR 5 YEARS 
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CHOICE OF 3 PRIMARY INPUTS 
I.L.P. Toroidal Transformers are available in choice of 1 JOV, 220V. 240V. coded as 
follows: (SecondaTJes can be connectp.d in series or parallel) 
For llOV Pnmary msert 0 in place of "X" 10 type numbe r 
for 220V Primary (Europe) Insert I in place of "X" 10 type number 
For 240V Primary (U .K .) insert 2 in place of "X" in type number 

Example - 120VAUOV lS+lSV .. 4A=4Z013. 
* CUSTOMER DESIGN ENQUIJUES INVITED. 

QUANTITY PRICE LIST AVAILABLE . 

FREEPOST facility.(U .K. only). 
S.mply address envelope 10 FREEPOST 10 address below. NO STAMP REQUIRED 

TO ORDER Enclose cheque/Postal Order/Money Order payable to I.L.P. 
Electronics Lld or quote your ACCESS or BARCLA YCARD 
account No. To pay C.O.D. add £1 extra to TOTAL value of order. f.\ lUoo AvUlable frOID ELECTROVALUE lUld MARSHALLS . 

FREEPOST Tl GRAJIAM BELL HOUSE ROPER CLOSt 
CANTERBURY CT2 7EP 
Phone (0221) 54778 Technical (0227) 64723 Telex 965 780 

VALVES I EYII 0.95 POIOOl510 UAF42 120 
EY81 0.65 4.l0 J8F80 0.10 

AI061 1.40 ECH'2 t.20 PFL200 
A2293 B.BO ECH81 0.10 E180 0.70 PLlS 1.25 JBL21 1.75 
A2900 9.20 ECHB' 0.80 E1BI 0.70 PLBI 0.85 uCCB' 0.B5 
ARB 0.75 ECLBO 0.70 OYIOI l .lO PLB2 0.70 UCCBI 0.10 
ARPl 0.10 ECLB2 0.15 0132 1.05 PL83 0.60 UC FBO 1.30 
ATP' 0.60 ECLBl 1.40 0113 420 PLB4 0.95 UCHBI 0.15 
BI2H l .90 ECLBI O.BO 013' 2.30 PLI04 1.45 UCLB2 0.95 
cm 1.40 ECLBS 0.90 0137 3.90 PLI08 1.95 UF41 125 
OAf9S 0.70 EF37A LID KT6S 6.30 PLI09 2.90 UF80 0.95 
om2 2\.9, EF39 125 9.20' PLI19 320 UF81 0.95 
OF9S 0.10 EF'O 125 KT8B B.95 PLB02 3.20 UL41 1.50 
OK9S 120 EF4I 1.30 13.BO' P'3l 0.10 UL84 0.95 
OH1S 0.11 HBO 0.65 MH4 2.10 PYBO 0.10 UMBO 0.90 
Dl92 O.SO H8l 1.75 MLS 2.50 PYBI /800 UMB' 0.10 
OYBS/B7 0.S5 EF81 0.60 N7B 9.90 O.BO UY82 0.70 
OY802 0.65 EFBS 0.71 OA2 0.70 PYB2 0.61 UY81 0.85 
E551 14.20 EF91 1.50 OB2 O.BO PY83 0.80 VR105/l0 
E88CC 1.60 EF92 2.90 PABC80 0.60 PY8B 0.B5 1.25' 
E88WOI EF95 0.65 PC81 0.15 PY50 0 1.70 VR 150/l0 

E92CC PC8S 0.95 1.35 
EIBOCC 2.BO EFIB4 0.BOj-_P..:,C8_8 __ 0.9_5...:.... ___ -, XSS 0.95 
EIBOF 6.l0 EF80' 4.95

1' I XS IM 1.70 
El82CC 4.95 EF812 0.75 VAT. INCLUDED XRI ·S400A 
EA7S 2.25 £Fl200 I.B5 • 1719 
EABC80 0.60 EH90 0.B5 PC900 1.15 17'9 0.75 
E891 0.60 EL32 1.1 0 PCCB4 0.50 2.BI 1800U 3.45 
EBC33 1.15 EL34 I.BO PCC89 0.B5 00V03/20A 180lU 3.15 
E8C90 0.90 2.90 PCCI89 1.05 14.40 1803U 3.95 
EBF80 0.60 EL37 4.40 PCFBO O.BO 00V03/21A 19001 2.45 
E8F83 0.60 El38 4.60 PCF82 0.70 2120 IA3 0.85 
EBF89 0.80 El'l 1.40 PCF84 0.75 OOVOS/'OA IL4 0.50 
ECI2 0.65 EL81 0.95 PCF8S t .50 16.10 IRI 0.60 
EC91 l .40 ELB2 0.70 PCF8 7 0.50 OV03 ·12 IS' 0.45 
EC92 0.85 ELB' 0.80 PCF200 1.60 420 I S5 0.45 
ECC81 0.65 ELSS 0.95 PCF201 1.65 SCI /'00 4.50 IT4 0.45 
ECCS2 0.80 EL90 1.00 PCFSOO 0.50 SC I/S004.50 IU, 0.80 
ECC83 0.65 El91 4.20 PCF80 I 1.15 SPSI 1.80 I X2B 1.40 
ECC8' 0.60 EL91 0.80 PCF802 0.85 m I 16.50 2021 0.90 
ECC81 0.60 ELI04 1.70 PCF801 2.45 U2 1 1.15 2K21 11.90 
ECC8 6 1.40 El509 2.70 PCF806 1.20 U26 1. Hi 2X2 1.15 
ECC88 0.80 EL802 1.70 PCFBOB 2.05 U27 1.1 5 3A' 0.70 
ECCI89 0.95 EL82 1 8.20 PCH200 1.31 UI91 0.B5 30S 0.50 

.ECC80' 0.90 EL822 9.90 PCl81 0.75 U281 0.70 3022 23.00 
ECF80 O.BI EM31 1.60 PCL82 0.95 UlO' 0.65 lE29 10.00 
ECF82 0.65 EM80 D.85 , PCL8' 0.90C USOO 11.10 3S' 0.60 
ECF801 1.05 EM81 0.B5 PCL8S 1.05 U80' 0.90 IB/25'M 
ECH3' 2.25 EM8' 0.85 PCL805/81 UBC4I 1.20 t'.OO 
ECH35 1.70 EM87 1.15 1.25 UABCBO 0.75 

18/211M SFI2 1.50 
11.50 SFI' 1.15 

5Bi2 5SM SFI5 1.30 
B.80 SF I7 1.15 

IR'6' 1.30 SF23 0.75 
IU40 0.75 SF2' 1.75 
5V'O 0.75 SF33 10.50 
5YJOT 0.80 S6A8 0.90 
113 t .50 S6H8A 0.95 
11'0 0.75 SHS 1.60 
51461 t .05 SJ' t .35 
S/lOL2 0.90 SJ'WA 2.00 
SAB) 0.10 SJI 2.l0 
SAC) t .15 SJ50T 0.90 
SAOI 0.60 SJS 0.65 
SAHS 1.15 SJSW 0.90 
SAK5 0.65 6J7 12 0 
SAK8 0.60 SJESC 2.95 
SALI 0.60 SK7 O.BO 
6ALIW 0.85 SK70 0.50 
SAM5 4.20 SK80 0.65 
SAMS 1.50 SLSM 2.80 
SAN8A 2.50 SLSO 2.50 
SAO' 3.40 6LS6C 2.10 
SA05 1.00 SLS6T 125 
SAQ5W 1.80 6l7G 0.65 
SASS 1.15 6118 0.10 
SATS 0.90 SLOS 2.95 
SAUS 0.60 SL020 0.70 
SAVS 0.85 S076 LlD 
SAX'OT t.30 SSA) 1.00 
SAXI6T 1.30 SS6) 1.15 
SB80 0.40 SSJ) 1.05 
SeA6 0.55 SSK) 0.95 
SBE6 0.60 SS1l6T 0.B5 
S86S6 1.60 SSN)OT O.BO 
S8.lS· t.lO' SSR) 1.1 0 
SBO)A 0.B5 1 SSO) 0.95 
S8R7 4.40 SV66 1.50 
6BWS 5.20 , SVSOT 0.95 
6BW7 0.90 SX' 0.15 
6C' 0.50 SX4WA 2.10 
6C6 0.55 SXIOt 0.65 
6CHS B2 0 S'SO 0.90 
SCLS t.l0 61' 0.10 
6CV5 1.15 761 1.15 
606 0.70 7Y4 1.00 
6EAB 32 0 902 0.10 
6F6 1.60 906 2.90 
SFSOB 1.1 0 IOC2 0.85 
6F7 2.80 IOFI8 0.10 
6F80 0.85 lOP 13 1.20 

' SPECIAlQUAlITY 

COLOMOR 
POSTAGE, (1 ·£3 30,. (H5 '0,. £5 ·£ I 0 45,. (10·£15 
6011. Over £15 flee. minimum order f1 
Alotofthese ,.I,es are VALVES AND (ELECTRONICS) LTD. 

TRANSISTORS 
so we reserve the right 

170 Goldhawk Rd., London W.12 
Tel. 01-743 0899 

to change prices for tors, etc.: retail 
new stock when un- 749 3934, trade and 
avoidable. export 743 0899 . 

Open Monday to Friday 9-1 pm, 
2 .00-5.30 pm . 

Communications Rece ivers made by Murphy Radio for Navy high grade 
RX covering 60 10 560Kc IwO bands & 1·5 10 30Mc/s in 3 bands, uses 13 
Iype B7g valves as 2 RF stages 3 x IF stages at BOO Kc, Det. N.Lim. AVC. 2 
, AF SI ages. BFD. BOOKc Crysta l Cal. The D/P stage matches to 100 ohm 
phones or 2 watts into 600 ohm. Controls Main Tune. Band Sel. RF gain. 
LF gain . Phone gain, AVC on/off. Selectivity B. 3 , 1 Kc or 200c/s. there are 
IwO DIP jacks for phones & one for speaker. provision for 75 ohm or long 
wire Aft. Complete in steel case size 13 x 14 x 14 ". Note these Rx requi re 
exlernal power source of 250v HT 150v stab 100Ma & 6·3v AC al 4 amps, 
there is room [Q bui ld P.U. inside Rx case. Supplied tested with cire & 40 
page h a ndbook. £115. 

Test Unit w ith meter 2·5Ma FSD sca le 0 to 25 3 >. Yaxley Swts, Neon Ind, Term, 
close tal res e tc. in case 8 x 12 x 4 ". £6· 50. 

Coaxial Cable Iype UR57 HO 75 ohm cable approx 10mm DSD suitable HF Tx 
& Video in 10 meter lengths. £3·50. 25p meter over 10. 
Radiosonde Units type M60 sense Pressure. Temp & Humidity these are 
transmitted as coded signal on 27Mc.!s by OC90 va lve with transis pulse mod, the 
signals are selected by a motor drive swt unit req single supply of 3v Dc new un-
used £12 ·50 . 
Mikes fist type mikes with press to talk swt & short ext cord nom 100 ohm 
Mi li tary pallern thought to be noise cancelling £3·50. 

Philips PM1001 CCTV Cameras these are less ouler weather proof 
cases & lens but are complete with Vidicon & have 220v mains P.U. no 
gen on these but thought to be self contained unit with Video out approx 
12 . 10 . 14" all transis £35 . Info req on these. 

We have avaitable for callers PYE pan & Tilt Heads with control panels, outdoor 
type with wiper etc , also outer case for Philips Cameras. 
Receiver Unit sma ll battery operated 4 valve plus BFO Superhet covers 2 to 8 
Mc/ s in IwO bands as D/P for HR phones reqs 135v HT 10 Ma & 1· 5v DC with 
circ in case size 8 x 5 %4" £15. 
H eadphones Iype D LR.5 low res nom 100 ohm balanced armature type can be 
used as sound powered intercom £4·50 new or £3·50 S/ Hand clean. 
M ains Trans 240v Pria Sec 600 at 250Me C core type £10 · 50. 
Auto T rans 200/ 250v to 115v al 560 watts fully enclosed compact u n it £13 · 50 . 

Above Prices include Carr/ post & VAT good ex equipment unless stated 
new. 2 x 12p sta mps for List 26. 

A.H. SUPPLIES 
122, Handsworth Rd., 

Sheffield S9 4AE . 
Phone: 444278 (0742). 

Practical Wireless, April 1981 

www.americanradiohistory.com



IFLUKEI 
BRAND NEW FROM FLUKE . .. 

NOW AVAILABLE 
THE 8024A HAND HElD DMM 

This mode l incorporates all the features of th e 
B020A but in addition has 
A peak hold switch which can be used in AC 
or DC tor volts and current funct ions 
Audible continuity testing and level detection 
fo r sensing logic leve ls 
A temperature (" Cl range for use w ith a 
mocoupte . 

£ 149 
Carriage and Insurance (3 

The following acce •• ories 8te in stock 

YBDDS Touch and Hold Probe. . £18.00 
80K-40 High Voltage Probe. . £45.00 
81RF RF Probe \0 100 MHZ . £32.00 
80T··150C Temperatu re Probe (Cl.. £55.00 
801 ·600 Cla mp-on AC Current Probe £55 .00 

HERE IT IS ... 
THE EVER POPULAR 

S022A HAND-HELD DMM 
Consider tile followin g fea tures 
6 resistance range s from 200 ohrn -
20 ohms. 
8 ranges from 2mA-2A 
ACIDC. 
10 voltage ra nges from 200 mv-
1000v OC-200 mc-750VAC. 
Pocket size .- weinhing only 370 
gm, 
Fu ll overl oad pro t ec tion - w ill 
withstand 6kv spikes 
Rugged {:ons tru ct ion - virtua l ly in· 
deSl f lJctahle. 
Meets lOugh military specs. - drop 
p roof . 
In line. pushbut!on operation for 
single · handed useage. 
InCOJporalCs low power cmos chip 
for low power consumpt ion. 
All this p lus a 2-year fu ll guaran tee. 

NOW only £75 
Carriage and Insurance (3 

Soft carrying case 
£7 extra 

Even more sophisticated the Fluke 8020A. 
in most respects to th e 8022A but in addition 

incorporates a conductance range from 2mS-200nS. 

Price £125 
Carriage and In su ra nce [3.00 

A handsome soft ca rrying case is included Ithis model only) 

OFF THE SHElF 
DElIVERY ON THESE ® 

IFLUKEI 

801 OA AN D 8012A 
BENCH MODEL D.M.M.s 

The 80 1 OA is Cl general purpose . iJench /portable digital 
m uh imcter wi t ll more functions ano fea tures than ever 
o fferecl for such a low p ri ce. li s companion. the 801 2A 

!rh!l :\ical char<1c te ri stics exce pt (11 <11 it 11as twO 
itdditi o ll ctllow re sista nce ranges. 2 0 ewrt 20 0 to repla ce 
the 801 OA's, 10 <llllpcrc Cu rrent range . 
The 80 1 OA 80 12A featu re 
I 0 r,mges from 200rnv· ' OOOv rlc 200mv- 75v ac. 
3 rdl1nes from 2mS-2001lS 
6 f ro m 2000 · 20mO 80 12A h'IS 
two rcSiSl rl rlCe 20 (IIHI 20 0 
1 0 ritl1ges fmlll 200fJA-2A AC DC the 801 OA 

two ,uldi tiollal cu rrent lOA AC ,md lOA DC 

8010A £159 8012A £199 
Ca rr iag e a nd Insuranc e E3. 

The 801 OA is cll so avail1'!\)le with twO 
NiccHt C batteri es ins talled in option 0 1 a. £179.00 . 

PLEASE ADD 15% VAT TO ALL ORDERS except where items marked "VAT Included " . CALLERS WELCOME . 
We are open 9 a. m. -6 p. m . Monday-Sa turdays. We ca rry a ve ry large se lection of e lectron ic componen ts and e lectro-m echan ica l items. Special quotations 

o n quant iti es. 

ELECTRO-TECH COMPONENTS LTD. 
364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667 

u ..... a 
Qu .... a 

ONLY £14.95 

BIOLATOR & WATCH 
CASIO BQ-llOO 
Clock, calendar, two alarms, 
countdown alarm, stopwatch, time 
memory, three date memories. 
Calculator with date calculations & 
BIORHYTHM CALCULATIONS 
Forecast you r ph ys ica l. emotional and 
intellectual perfo rm ance potenti a l. 
C hart your peak. ebb and cri tica l days 
and reschedule to avoid mi stakes. 
2 si lver oxide barreries last approx. I year. 
Dims: i inches. 
Supplied wi th leatherette wallet. 

JOIN THE KEYBOARD REVOLUTION! 
A remarkable new concept in elec tronic keyboard in struments using a totally 
ne\\' techn ology. Pitch. timbre and harmonics of a variety of instruments 
haw bec n meas ured. digita li sed a nd stored in electron ic chip memory for 
faithfu l and exciting reprod uction. 

NEW CASIOTONE 
401 
£295 
RRP £345 

Polyphonic playing of 14 instruments. 
A total of 16 different rhythm functions with full · in auto·rhythm 

Casio Auto Chord a llows yo u to perform single-fin ger accompa ni ment. Ju st 
press the key with a single fin ger a nd it will play chord and bass 
accompan iments automa ticall y. At ·a·gla nce. simple· to·use operational panel 
co nt ains vibrato, delayed vibrato, sustain and hold. A compact 

x 31t x 12k inches with integral amp li fie r and speaker. the light weight 
(_S.2IbJ allows play in g anywhere there is a n A.C. soc ket. 
SEND 25p fo r details of Casiotone keyboards. Casio quality ca lcul ato rs a nd 
the ultimate quali ty watc hes from C asio and Seiko. 
PRICES include V AT. P&P. Remember wc wi ll try and beat lower prices. 
Relurn of posl service. Send chequ es . p.a. or phone your ACCESS or 
BARCLA YCARD nllmber to: 

T'E' .... p .. TQ Del'l. PW\ Bea umont Centre;-164·167 East Rd., 
Cambrldge CBllDB Tel : 0223312866 

Practical Wireless, April 1981 

The larger 
CataJogue 

that means 
FREE POSTAGE 

IN U.K . • ADDITIONAL 
DISCOUNTS • KEEN PRICES • GUARANTEED 

SATISFACTION • GOOD STOCKS 
GOOD DELIVERY • We Pay Postage 

ELECTROViLiiE 
ElECTROVAlUE lTD. (PW21, 
28 St. Jude's Road, Englefield Green, Egham, Surrey 
Phone : 33603 (london 87) STD 0784. Telex 264475. 
NORTHERN (Personal Shoppers Only): 680 8urnage lane, Burnage. 

M191NA. Phone 11432 
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IMICROSCOPEI 

Illuminated pocket 
microscope 
zooms In 

for 50 X 
magnification 

M easu ring only 130 x 40 x 18 mm, th is Intel i lluminated 
pocket m icroscope has a normal magnifica tio n of 30 X w hich 
can be increa sed to 50 X by using th e zoom facility . Focu s 
control and illumination are built-i n so that th e instrument can 
typically be used in th e close inspection of specimen s, sampl es 
and ti ssues by medi ca l students, doctors, technicians and 
medica l laboratory scientists. It uses longlife batteries and 
comes in a pl as tic case. 
Price : £12.99 incl. case, V.A.T. and post/packing. 
For immediate despatch send chequ e with order to : 

THE VALVE AND TUBE SPECIALIST 
VALVES AT NEW LOW PRICES 

RECEIVING, So. TRANSMITTING, DISPLAY, GAS FILLED, ETC. 
Type No. Price ea. Type No. Price 88. Type No. Price 88 . Type No. Price e8 . 
I3K448 95.65 EF37A 4 .43 M8137 1 .20 OY4 ·250 72.00 
BT58 33 .15 EF39 2 .10 M8162 4 .00 0206·20 24.10 
077 0.80 EF80 0 .80 M8163 2.65 AG 1·240A 16.00 
OF61 0.56 EF85 0.91 M8212 0.85 TY2 · 125 61.80 
OM160 3.20 EF86 0.80 ME1400 3 .50 TY4 ·400 62.27 
OY86/87 0 .64 EF89 0 .72 OA2 2.10 XG 1· 2500 59.60 
E55L 15.00 EF9 1 1.85 082 2.55 5U4G 1.95 
E80CC 5 .65 EF92 2.20 EN92 3 .10 5V4G 1.35 
E80CF 11 .02 EF93 0 .60 PC86 0.83 6AK6 2.40 
E80F 6.32 EF95 :4 .88 6A06 1.30 
E82CC 1.85 EF 183 1.60 PC88 0 .83 6AU6 0 .95 
E83CC 3 .50 EF184 0.75 PC97 1.40 6BH6 1.20 
E83F 2.10 EH90 0 .86 PC900 0 .58 6807A 1.85 
E86C 6 .20 EK90 0 .90 PCC55 1 .10 68R7 6.00 
E88C 5 .84 El34 1 .64 PCC89 1.50 68S7 4 .00 
E8aCC 4 .00 EL36 0 .82 PCC 189 1.75 7BW6 5.30 
E92CC 1.65 EL37 5.20 PCFBO 0 .87 6BW7 1 .45 
E99F 4 .00 EL8 1 1 .48 PCF86 1.58 6C4 1 .30 
E130L 16.30 ElB4 0.96 PCF200 2.15 6l6GT 1.60 
E180CC 4.65 EL86 1.65 PCF80 1 0.95 6S4A 1.25 
E 180F 5.45 EL90 1 .25 PCFB02 0 .81 6SJ7G 1 .10 El B2CC 8.00 EL91 5.85 PCFB05 1.40 6SL7GT 2.68 
E186F 5.50 EL95 1 .28 PCFBOB 1 .40 6SN7GT 0.90 
E288CC 7.40 El360 6 .20 PCH200 1.10 6V6GT 0.95 E810F 14.47 EN9 1 2.56 PCLB2 0.74 6X5GT 0 .95 EAFBOl 3.15 EN92 3 .18 PCL84 0 .83 EBC81 0.85 EY5 1 1 .66 PCL85 0.85 

12Al5 1.85 
EB91 0.95 Ev84 8.08 PCL86 0.85 12AU6 1.85 
EC91 1 .82 EY86 0 .64 P0500 3.90 12BH7 0.98 
EC92 0 .94 EY88 1 .25 PFL200 1.40 12SN7GT 2.00 
ECC81 0.78 EY500A 1.65 PL36 1.15 29C l 10.00 
ECC82 0 .60 EY802 0 .96 PL81 0.80 30F l 2/ 1 1.20 
ECC83 0.78 E280 0 .58 Pl B4 0.75 30Pl14 1.95 E281 0 .75 Pl95 1 .10 ECC84 1.19 E290 1.30 Pl504 1.58 90Cl 2.80 
ECC85 0 .82 GXU l 15.00 Pl508 1.85 90CG 13.68 
ECC88 ' .20 G232 1 .45 PL509 2.75 90CV 9.00 
ECC91 2 .10 G233 1.55 92AG 7.96 

G234 1 .45 PL802 2.90 
ECC2000 4 .50 KT6 1 5.10 PY88 0 .78 CASH WITH OROER ECF80 0 .80 KT66 4 .25 PYSOOA 1.55 
ECF82 O.SO KT88 7.15 PYBOO 1.20 C8rriag8 SOp. VAT t5% 
ECH81 0 .75 MS079 10.69 PY81 /BQl 0 .68 
EC l 80 0 .95 MBDSI 4 .40 OV06·20 M8082 2 .14 

0.63 M8083 3.50 
0.82 M8100 3 .00 

M8136 0 .85 
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INTERESTED IN 
ELECTRONICS? 

TRY A ZEDPACK! 
COMPONENTS AT A PRICE 
EVERYONE CAN AFFORD 

Z I 300 mixed; and i w att res istors 
£1.95 

Z2 150 mixed 1 and 2 w att resistors 
£1.50 

Z3 300 mixed cap acitors, most types 

Z4 100 mixed electrolytics 
Z5 100 mixed polystyren e cap s 
Z6 300 mixed print ed circuit 

£3.95 
£2.20 
£2.20 

c omponents £1.95 
Z7 300 mixed printed circuit resi stors 

£1 .45 
Z9 100 m ixed miniature ce ramic and 

pla te cap s £1 .20 
Z 1 0 25 assorted po t s. £1 .50 
Z11 25 assorted preset s, ske leton etc. £1 
Z 12 20 assorted vdr' s and thermist o rs 

£1 .20 
Z13 lib mixed h ardware. Nuts. bo ilS 

self- tappers. sleeving. etc. £1 .20 
Z 14 100 mixed. new and marked, full spec. 

tran sist o rs. Pack includes:- BC148 , 
BF 154. BF274. BC2 12l , 8C238. 
BC183l, PBC 108 and. or lots of similar 
types. £4.95 

Z15 100 mixe::d diode:; including :- zen er. 

Z 18 20 assoned zeners. I wat( and 400mw 
£1 .50 

Z20 10 assorted switches Slide, push-
button. multiba l,k. miniature. reed etc. 

£1 .20 
TBA 800 Audio I.C. 80p ea. 3 for £2 . 
De lu x FIBREGLASS printe d circuit 
et ching kits. 
Includes 100 sq. ins. of copperc lad FIG 
board, l ib ferric chloride, (made for U.S. 
Army to M Il. SPEC.). 1 dalo etch resist pen. 
abrasive cleaner. tweezers. etch resist dish 
and inst ructions. OUR PRICE £S.S5 
lib of FeCI. £2 .25 
150 sq. ins. single sideci board. £2.20 
150 sq. ins. double sided board. £3.30 
UHF , Transistors T .V . TUNER with slow 

motion drive. AE.skl . and leads. £1 .S5 
100 Miniature re ed sw itches. £2.30 

MINIATURE MAINS 
TRANSFORMERS 

Top quali ty. Spl it bobbin construction will 

PPJ Battery Connectors 10 for SOp 
M iniature Press to Make Switches, Red 
knob. 3 for SOp 
Subminiature S.P .C.O. Slide Switches. 6 
for SOp. 
Miniature D .P .C.O . Slide Switches. 6 for 
SOp. 
Standard 2P, 3 Position Slide SwitCh. 4 for 
SOp . 
4 . HP11 Battery Holders 12 . 2 Flat type) 
w ith leads. 2 for SOp. 
A ssorted Fuse Holders including 20mm, 
P.C. Panel and chassis types. Pack of 7 for 

Jack Sockets. switched. Enclosed 
tvpe. P.C. or panel mounting. With nuts and 
washers. 4 for SOp. 

R.C. SUPPRESSORS 
250V. 1" . , too. Ideal for fluo rescen t 
light suppresSion. car. and relays. Also for 
snubber networks. 3 for £1 

ALTERNATOR RECTIFIERS 
Make lovely 60 amp 150V bridges. 
Ideal for High Pow e r Batt e ry 
Chargers. Type 4AFI. Set of 4 (2 neg 
case . 2 pas. case) £2. 

Spec ia l Purchase enables us to oHer 
Mullar.d C280 Polyester Capacitors 
(liqUOrice Allsorts) at the unbeatable 
price of £2 for 100 m ixed . These 
consist of fa ctory clearance lots i.e 
spilJages, floor sweep ings. cosmetic 
rejects etc. A lso Mullard m iniature 
elec trolyt ics 200 mixed £2 . 

TELESCOPIC AERIALS 
Chrome on brass. 9 section. 25" extended. 
Plugs into any 3 .Smm jack socket. Ideal for 
S.W .R .. metre. panable lV. etc. ONLY £1 

881058 VARICAP OIODES 
20 fo r £1 .50. 

Professional qllality TV Plugs (coax.) 
Oiecast al loy body, Silver Plated solid 
brass centre pin . brass grubscrew far 
centre conductOr. SOp ea, 5 for £2 . Ideal 
for v ideo ·s. 

UHF MODULATORS 
Calibrated to Channel 36 625 line UHF. 
Housed in metal box. 2j" . 2 " . '1". Complete 
with S feet of coax lead and TV plug . 
9V operation. ideal for video games. com· 
pu ters etc. £2.50 ea with connection Dat a. 

V ernitron FM4 10.7MHz ceram ic fi lters 
SOp ea, 3 for £1 . 

To: " GEMINI ELECTRONIC COMPONENTS" DEPT PW 
"THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8. 

Please Quote ZED Code. Where shown. Send CheQue- or Posta l Order. Plus 60p P&P. 
· Schools etc. SEN D OFFICIAL ORDER 

ZED PACKS now available for Calle rs at 50 Deptford Broadway. London. S.E.8. 

SPECIAL OFFER SURPLUS STOCK TO CLEAR. 

aty. 
8 - 2114 
8 - 4 116 
1 - 2708 
1 - 2716 
1 - 2114 
1 - 41 16 

10 - 7805 
10 - 7812 
10 - 7815 
10 - 7905 
10 - AC126 
10 - AC127 
10- AC128 
10 -AC 187 
10 - AC 188 
10 - AD149 
10 - AD16 1 

Pence 
1800 
2100 

320 
650 
300 
300 
480 
480 
480 
450 
160 
160 
160 
160 
160 
500 
230 

BULK PURCHASE. 
atv. Pence 
10 - AD162 230 
2 - AU11 3 250 

10- 8Cl 07 80 
10 - BC 108 80 
10 - BC109 80 

5 - 8CY34 200 
10 - B0 131 250 
10-801 32 250 
10 - B01 35 220 
10-BD 137 210 
10 - 8 D139 210 
10 - 8F 180 200 
10 - 8F258 200 
10 - 8FY50 150 
10 - BFY5 1 150 
10 - BTl06 650 
5 - BU205 400 

Qtv. Pence 
5 - 8 U208 500 
5 - C l 06D 130 
5 - Dl 704 300 
5 - DL707 600 

10 - LM380 650 
100 - NE555 1800 

10 - 0 C29 800 
10 - OC35 900 

5 - R2540 600 
5 - T8A550 500 
5 - T8A800 280 
5 - T8A920 550 

10-TIP4 1 250 
5 - TIP28955 225 
5 - TI P3055 225 
5 - 74 14 200 
5 - 7442 200 

MAIL ORDER ONLY 

Qty. Pence 
5 -7447 250 
5 - 7490 140 

1O - 74 73DC 180 
10 - 7474 250 

5 - 7485 400 
10 - 7493 250 

5 - 749 5 250 
10 - 74 107J 200 

5 - 741 19 500 
S - 7414 1 190 
5 -741 57 300 
5 -74 175 250 
5 -741 80 350 
5 - 741 82 350 

10 - 2N 506 1 100 
5 - 2N 3055 210 

Pl ease add 30p P& P and VAT at 15%. Govt . Colleges, etc. Orders 
accepted. Ouotations given for large quantit ies. 

SUNMIT ELECTRONICS 
96 PEEL ROAD, WEMBLEY, MIDDLESEX, ENGLAND. 

Tel. 01-908 1928. 

MARCO TRADING 
ZENER DIODES : 400m/w, 3V 10 33V 8p each. lOO for £6.00 tyour mix). 1 Wait, 3V to 

pin .," 10p, 16 pin ," 11p, 18 pin .. 13p, 20 pin 
16p, 24 pin 4 20p, 28 pin 4 28p, 40 pin ... 32p. QUANTITY PRICES ON APPLICATION 

1 El 2 Series, 2.2 ohm to 
SPECIAL RESISTOR PACK : 10 of each value 2 .20 to 2M2. 730 resistors only £6.00. 
Amazing value, 1 W Res istors, E 12 range from 2.2 ohm to 1 OM. All 5%, Sp each. 2W Resi stors. 
E 12 range h om 100 ohm to I OM. All 5%. 8p each. 
CERAMICS: 63V WorkinQ. Subminiature, Low Tolerance. 1.8oF·100nF. 4p each 
TANTALUMS : 35V. O. l.u. O. I S.u. O.22.u. 0.33p, 0.47 p. 0 .68p. 1.0-" '" 12p each. 2 .2p, 3.3.u , 
4 .7.u. 6.a.u. 3SV 4 14p eac ll . lO/ 35V 18p, 22/35 38p. 47/ 10V 2Sp, 33/ 10V 22p, 100/3V 
20p, 68/3V 20p each. 
l.E .D.s : 3mm RED 12p each. Green 18p ea.ch. Yell ow 18p each. incl. Clios. Smm RED .12D 

BRIDGE REC ' S : 1 t A 50V 36p, 2A 200V 44p, 25A SOV £2.38, 25A 100V £2.41-
TRANSISTORS , BC1 07l8/9 lOp, 8C147/8/9 8p, BC 182 /3/4 9p, 8C172 8p, 8 F200 28p, 

ft i ,
2
N
O
! 60

A
,D 

NE555 2Sp, LM380 80p. 
CMOS 400 1 B 20p, 4011 B 20p, 4076 SOp, 408 1 20p, ZN4 14 90p. . 
ELECTROlYTICS : A;s Axial; R is Radial; 1/63C A 7p, 2.2/2 5 R 4p. 4.7/25 R 5p, 10/ 16 R 

00/ 16 R 6p, 220/16 A 

This advert add 35p PI P 

Dept. PW6, MARCO TRADING, 
The Old School, Edstaston, WEM, Shropshire SY4 5RJ. 

All orders despatched b y Tl.'rurn of mail. Tal : (094872) 464/465. 
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A NEW TAPE HEAD 
COULD TRANSFORM 
THE QUALITY OF 
YOUR TAPE RECORDER 
MEET OUR NEW C42RPS1S, THE HIGH PERFO RMANCE STEREO 
HEAO WITH SEPARATE RECORD & PLAYBACK CHANNELS 
FOR IMPROVED DYNAMIC RANGE & RECORD MONITOR IN G. 

POPULAR UNIVERSAL CASSETTE TAPE HEADS 
812-02 Mono Record/Playback ... "._ £4.62 C42RPH04 SI.,., GLASS FERRITE RIP £13.34 
824-01 Stereo Playback ... £4.62 C42RPS18 Stereo TWIN GAP R+P .. £28.99 
824 ·02 Stereo Record/Plbk ... . £7 .6fi C21E5 18 Mono/stereo erase. .. .. . ....... (2.13 
824·01 Stereo RiP. lOolby SlsmL .... £7.81 
C42RPH 20 Slereo SENOUST RiP . {ID.67 
C42RPlESO I Stereo combined 

C44RPH03 Quad illatk RIP ... . ... £15.15 
C44RP2ESOl Quad t Hack combined 

RIP + Erase ... 
RlP ·t- Erase ......... £12.57 C22E503 Twin halllrack \Hase ... 

C42E502 DC t uack erase ... 

Do something PRACTICAL about your future. 
Firms all over Britain are crying out for qualified people. With 

the fight tr ai ning. you could take your pick of these jobs. 
Now. the British Inst it ute of 

Engin eer ing Technology wi ll train 
you In your spare t ime to be an 
Electrica l Engin eer. 

You ri sk nothing I We prom -
ise to get you through your 
chosen course-or. refund your 
fee! 

So. loir th e thousands who 
have bu ilt a new future through 
hom e stu 

Courses in 
C & G Elect . Technicians 
C & G Elect. Installations 

Telecomms. Technic ians Exams 
Television Servicing 

Radio Maint. & Repairs (BIET) 
Pract. Radio & Electronics 

Plus over 60 other 

I BRITISH INSTl'tU I E OF • 
I ENGINEERING TECHNOLOGY I 
I Aldermaston Court, Dept TPWl 1, Readinq RG7 4PF. I 
I NAME ( Block capitals please) ------------- I I ADDRESS· _______________ I 

POSTCODE _____ _ 

I Other Subjects-----_________ AGE___ I 
LAccredited by CACC Member of ABCC J ----------------Practical Wireless, April 1981 

• Instant all-weather starting 
• Smoother running 
• Continual peak performance 
• Longer battery & plug 
• Improved fuel consumptIon 
• Improved acceleration/top speed 

Extended energy storage 

r:-----Electronics Design Associates, Dept. PW481 
82 Bath Street, Walsall. WS1 3DE. Phone : (0922) 614791 

I Address ___________________ _ 
Name ____________________ I 

I PhO. n.e your order w ith Access or Barciaycard 

. Ine V A.T and P.P. OUANTlTY REO'O 

X5 KIT £16·95 
... -ro •• _ I 

Cheque No 

"' .. "iI 95 
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THE SHAPE OF 
THINGS TO COME! 

April issue on sale Sat. , March 14. 
Keep in touch with the 
dramatic changes in the 
motorcycling world by 
reading our great value-
for-money magazine, 
every month. 
In the April issue. 
SPRING BIKE BUYERS 
GUIDE What to look for 

in performance and economy when 
choosing a new or second hand bike. 

SUZUKI SPECIAL 
Off-road sports plans for 1981 

and a road test of their GSX 400 
and GSX 550LT models. 

TOOLS OF THE TRADE 
Home servicing pays if you 'ye got 

the right equipment for a 
basic workshop. 

IllESl 
II<E 1R!rider 

1 1.1REE 8 d roug p...rfl 3S theY 
[1 tt roa 's caW wdo 9 
p...'(10 'soGi ' 2S, HO he gOI'(1 

Btv1\N R aKi IZE.1 whe'(1 t ts rough. 
the IZaW3S cope ge 

and all your regular features and tests! 
Motorcycling out every month ... 

everything for the motorcyclist. 
Place a regular order! 60p. 

.AIH E 
RUGBY. WARWICKSHIRE CV22 5QJ. 

TEL: 76473 EVE 71066. 
Mail Order Only or callers by appointment. 

All prices include VAT but add 50p post & packing. 
VHF RF . POWER TRANSISTORS :-
Type Ga in (db) Output Volts Freq. 

(wa tts) 
2N60B3 5.7 30w. 12 175MHz 
BLYB7A 9 B 12 175 
SD1212 ·6 B.2 12 175 
BLW16A 10 , 12 175 
PT4236A 10 1 min . 12 175 
PT4555 B 25 12 80 
PT4556C 7 40 12 BO 
2N5070 13 25(pep) 24 30 

Price 

£6.50 
£4.00 
£2 .50 
£0.75 
£0.75 
£3.50 
£4.50 
£5 .00 

MDASOO 8 amp 50 volt bridge rectif ier OK for 12v PSU etc. 65p. 2 for £1 .15. 
DUAL- GATE MOSFETS 3SK51 (40673) BOp, BFR84 75p. 
FETs E5565 (2N3819) 30p, TIS88A 40p, BF256C 40p, 2N4381 40p. 
BIPOLARS :- BF576. pnp VHF RF amp. FT1200 MHz 20p, 2N4957 pnp 
VHF/UHF RF amp nf on ly 3-l-db" l GHz 30p, BF 180 30p, BF166 VHF RF amp 
25p, BFY90 UHF RF amp 95p, BF152 VHF mix/osc. 15p. 
SILICON PIN DIODES for switching osci lla tors etc. up to 1000MHz - BA243 
(VHFI 20p, BA244 (UH F) 25p. 
AUDfO AMP fC . TDA 10106 watt output adjustable to 9 watt . " 14 volt single· 
in-line type & idea l fo r transceivers. receivers. record players, cassette players etc. 
BARGAIN OFFER ONLY £1 .35 two for £2 .40. Supplied with data sheet showing 
construction of stereo amp. full data sheet (19 pages) 20p. 
27-30 MHz RECEIVER PRE -AMP. Have you a tired or old receiver wi th poor 
performance above 25MHz then one of our super pre-amps is what you want:- 50 
ohm imp. in & ou t 2 5db gain w ith better tl,an 1 db nf. ready built on PCS 60mmx· 
40rnm, adjustable gain control, only £8.00 or bu ilt into grey hammer finish die 
cast box wi th SNC sockets £12 .50. 
10.7 MHz SSB CRYSTAL FILTERS Cathodeon type SP4 133 lower sideband 
only, new & unused small size 38mm 18mm :-, 15mm 200 ohm imp. give away 
PRICE ONLY £4.00 each two for £7 .00. 
10.7 MHz CRYSTAL FILTER for AM/ FM 12t KHz channel spacing + 3,. KHz " 
3db lIT type 024DE/ 923L. £7 .00 ea. 
MOTOROLA CAR RADIO peBs comple te less vDI. cont. tuner etc. with circuit 
SOp ea. four for £3 .00. 
CAR RADIO 470 KHz IF AMPS with stereo pre-amp IC. with circu it 65p. 
CAR RADIO/ CASSETTE PLAYER stereo amps 5 watt/chan. with multigang 
POL matching amp to above IF amp board. Contains 2 TA7205P ICs. with circuit 
£2.75. 
BAG MIXED ElECTROLYTIC CAPACITORS 2.2mf - 1000MFd 100 £1 .60. 
BAG OF MIX ED RESISTORS t watt carbon film pre· formed type all wi th long 
leads plus some k watt std types 250 for £1 .60. 
FEEDTHROUGH CAPACITORS 1000pf 500v solder in type}" dia. 10 lor 2Bp. 
FERRITE RINGS 12mm dia 10p ea. FERRITE BEADS FX 1115 10 for 20p. 

PRICE LIST T5p STAMP - FREE WITH ORDER. 

PROGRESSIVE RADIO 
ALL ORDERS DESPATCHED BY RETURN POST 

SEMICONDUCTORS. 2N5062 (lODV BOOmAJ SeR 18p. BX504 OpID isolator 25p. CA3130 
95p. TBASOD SOp. Tag4443 SeR 4Sp. Texas R 1 038 power trans, SOp. TDA 115 1 25p. 
SWITCHES. Min. IOggles, SPST 8 :... 5 , lmm 42p. DPDT 8 1 :.: lmm 55p . DPOT c/off 
12 ;.. 11 x9mm 77p. HEAVY DUTY·DPDT 240VAC 10 Amp 36p. PUSH TYPE. push on 16 x6mm 
15p, push 10 break version 17p, M ERCURY (TILT) SWITCH, 1" , t" 35p. 
ANTEX SOLDERING IRONS: Models eIS, ex 17 and X25 all £3.95 each. NSA 1198 8t 
digil multiplexed displays, cam. cath. wi th data sheet £1 .45p. SPECIAL OFFER TIL209 Red 
LEO's 10 for 7 5p . 0.2 " LE OS. red . yeJlow, green 10p each. 
LINE AR I.e .'s. lM300 40 p, l M301 55 p. l M308 £1 .30 , l M324 £1.00, lM388 9 5p, l M358 
50p. lM386 90p, lM3900 8 0 p. lM3909 75p. CA1310 £1 .70. CA30t8 £ 1.00, CA3028 
£1 .30. CA3035 £2 .20. CA3046 85p , CA3098 95p. CA3t30 95 p, CA31 40 37p, MCI303 
£1 .40, MCI312 £ 1 .60, MC t330 £ 1 .4 0 . MC t458 40p, NE550 £1.00, NE544 £1 .40 , NE565 
£1 .70. NE566 £1.70, TAA550 40p, TAA62 t £2.20, NE556 SOP. Ct060 SCR 35p. 
GPO TE LEPHONE DIALS £1.00 (new). JACKSONS C804 50pf var. capacitors SOp each. 
TOOLS. 5 piece precision screwdriver sets. individual hundles only £1 .06 set. 

TEST LEAD SETS. 10 pairs of leads with insulated crocs each end 9Op. 
40KHZ :TRAN SDUCERS, RX!TX £3.50 pair 
STC BREAK GLASS FIRE ALARM UNITS, new w ith mounting box £1 .50p. 
MINIA TURE SOLID ST ATE BUZZERS. 2 voltages available. 6 or 12VDC 75p each. Loud 
12 volt buzzers 6 5p . 

Cash with order please, official orders welcome from schools etc., please add 30p 
postage and packing. VAT inclusive. SAE for latest illustrated stock list. 

31 CHEAPSIDE LIVERPOOL L2 2DY 

100R Ik 10k 
METALFILM RESISTORS ::i m lOOk 

1t0k 
t 20k 
130k 
150k 
t 60k 
t80k 
200k 
220k 
240k 
270k 

1% Tolerance, -.l- Watt 

ONLY 4P EACH 
Minimum order ( 10 

Minimum 5 pes per value 
89 Val ues (E241 

t30R Ik3 t3k 
t50R "5 t5k 
160R lk6 16k 
IBOR lk8 18k 
200R 2k 20k 
220R 2'2 22k 
240R 2k4 24k 
270R 2kl 27 k 
300R 3k 30k 
330R 3k3 33k 330k 
360R 3k5 36' 
390R 3k9 39k 
430R 4k3 43k 
470R 4k7 47k 470k 
510R 5k l 51k 
560R 5k6 56k 560k 
620R 6k2 62k 
680R 6k8 68k 680k 
750R 7k5 75k 
820R 8k2 82k 820k 
9tOR 9k1 91k lM 

Specia l Offer: 5 PC S of EACH (445 RES IS· 
TORS) ON LY £16 .50. 
High Quality. High Stabi lity. High Strength. 
VAT inclusive. Add (1.00 p&p all areas. 

ORlON SCIENTIFIC PRODUCTS LTD. 
10 Wardour St., London W1 . 
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TTLI BY TEXAS 74221 160p 74Ls192 UOp 74C157 250p LINEAR I.C .s TRANSISTORS I TIP41C 78p 2N3866 90p DIODES 
7400 ," 7497 ,- 74251 140p 74Ls193 UOp 74C160 155p AY1·0212 600p MC1496 lOOp AC127/8 20p BFY51 /2 22p TlP42A 10p 2N3903/4 18p BY127 12p 
7401 ,2p 74100 130p 74259 2SOp 74Ls195 140p 74C161 155p AY1·1313 661p MC3340 120p AD149 10p BFY56 33p TlP42C Up 2N3905/6 20p OA47 9p 
7402 '4p 74104 65p 74265 90p 74LS19S 120p 74C162 155p AYI-5050 212p MC3360 l2JID AD161/2 45p BFY90 90p TIP2955 7Ip 2N4036 65p OA81 15p 
7403 ' ... 74105 65p 74278 290p 74Ls221 lOOp 74CI63 155p AY5·1224A 2Z!ip MK50398 7SOp BC107/8 l1p BRY39 C5p TIP3055 70p 2N4058/9 12p OA85 15p 
7404 ' ... 74107 34p 74279 UOp 74 Ls240 175p 74CI64 120p AY5-1315 800p NI= 5J I ,- BC109 l1p BSX19/20 20p TIs43 34p 2N4060 12p OA90 9p 

7405 18p 74109 55p 74283 190p 74LS241 l1Sp 74C173 120p AYS· ,31 7 1SOp NE543K 225p BC147/8 9p BU105 190p TIs93 30p 2N.061 /2 18p OA91 9p 

7406 32p 74110 55p 74284 400p 74Ls242 115p 74C174 IlOp AY5·1320 320p NE555 25p BC149 lOp BU108 2SOp ZTX108 12p 2N4123/4 22p OA95 9p 

7407 32p 74111 70p 74285 400p 74LS243 175p 74C175 210p CA5019 lOp NE556 70p BCI57/S lOp BU205 220p ZTX300 .11p 2N4125/6 22p OA2oo 9p 

740B 19p 74116 200p 74290 lSOp 74LS244 ,Hp 74C192 lSOp CAJ 0 46 7Gp NE561B 425p BC159 l1p BU20S 240p ZTX500 15p 2N4289 20p OA202 lOp 

7409 19p 7.118 130p 74293 lSOp 74lS 24 5 2_ 74C193 150p CA3048 225p NE562B 425p BC169C 12p BU406 145p ZTX502 18p 2N4401 /3 21p lN914 4p 

7410 15p 74119 210p 74294 200p <MIp 74C194 220p CA3OBOE 72p NE565 130p ZTX504 30p 2N4427 90p 1 N916 7p 

7411 24p 74120 110p 74298 200p 74LS257 120p 74C195 110p CA3OB9E 225p NE566 155p BC172 12p MJ2501 225p 2N457A 250p 2N4871 60p 1N414S 4p 
BC177/8 17p 

7,,2 20p 74121 28p 74365 150p 74Ls259 175p 7'C221 175p CA3090AQ375p NE567 t1Sp BC179 18p MJ2955 lOOp 2N696 35p 2N5087 27p 1 N.ool / 2 5p 

7413 30p 74122 48p 74366 150p 74Ls298 249p 4000 SERIES CAJ130E ,- RC"51 400p BC182/3 lOp MJ3OO1 225p 2N697 25p 2N5089 27p 1 N.OO3 /. 6p 

7414 lOp 74123 .... 74367 lSOp 74Ls373 200p 4000 15p CA3140E 70p SP8515 7SOp BCI8. 11 p MJE340 85p 2N697 45p 2N5172 27p lN4005 6p 

7416 27p 74125 55p 74368 150p 7'LS374 195p 4001 25p CA3160E 75p TBA641Bl1 BC187 30p MJE2955 lOOp 2N706A 20p 2N5179 27p 1 N4006/ 7 1p 

7417 27p 74126 60p 74390 200p 81LS95 '40,. 4002 20p FX209 1SOp 225p BC212/3 11 p 
MJE3055 10p 2N7OBA 20p 2N5191 83p 1 N5401 /3 14p 

7420 17p 74128 75p 74393 200p allS96 140,. 4006 95p ICl1106 H5p TBABOO top MPF102 45p 2N918 SOp 2N519' 90p 1 N5404/7 19p 
7421 40p 74132 15p 74490 225p 81lS97 '40,. 4007 25p ICL8038 340p TBA810 lOOp BC214 12p MPF103/440p 2N930 18p 2N5245 40p ZENERS 

7422 22p 74136 -14 LS 81LS98 '40,. 4008 lOp LM301A 36p TBA820 top 
BC461 36p MPF105/640p 2N1131 /2 20p 2N5296 55p 2·7V·33V 

7423 34p 74141 10p SERIES 8T28 230p 4009 40p LM311 ltop TCA9.0 115p 
BC477/8 30p MPsA0630p 2N1613 25p 2N5401 50p 400 mW 9p 

7425 30p 74142 200p 74LSOO '4p 9301 IlOp 4010 SOp LM318 200p TDA4500 2_ BCM6/7 SOp MPsA1250p 2N1711 25p 2N5457/8 40p lW 15p 

7426 40p 74145 90p 74lS02 tip 9302 175p 4011 iSp LM324 70p TOA1004 32"" 
BC547B 16p MPSA5632p 2N2102 60p 2N5459 40p SPECIAL 

7427 34p 74147 190p 74lS04 ' ... 930B 316p 4012 
BC549C tip MPSU06 83p 2N2160 120p 2N5.60 40p OFFERS 

9310 lip LM339 top TDA 1008 '- BC557B 16p 
7428 36p 74148 150p 74 LS08 22p 275p 4013 50p LM3.8 95p TDA1022 800p MPSU56 18p 2N2219A SOp 2N5'85 44p 100+ 741 
7430 17p 74150 lOOp 74LS10 20p 9311 215p 4014 I4p LM377 XR2206 400p 

BC559C tip 
OC28 2N2222A 20p 2N6027 48p £16 

7432 30p 74151 A 10p 7.LS13 31p 9312 160p 175p BCY70 18p 130p 2N2369A 30p 2N6247 190p 100+ 555 4015 I4p LM380 15p XR2207 400p OC35 130p 
7433 40p 74153 10p 74LS 14 7"" 9314 165p 4016 45p LM381 A N 150p XR2216 675p BCY71/2 22p 2N2484 30p 2N6254 130p £20 
7437 35p 7415. lOOp 74LS20 22p 9316 225p 4017 80p BD131/2 SOp R200B B 200p 2N2646 SOp 2N6290 65p 100+ 
7438 35p 74155 90p 74LS22 28p 9322 lSOp 4018 98p LM389N 140p XR,240 400p BDY56 200p R2010B 2N29Q4/5A 30p 2N6292 65p RCA 2N3055 

LM109 36p ZN414 top 200p 
7440 17p 74156 90p 74LS27 38p 9368 200p 4019 45p BF200 32p 2N29OtiA 24p 2N 128 120p £35 
7441 10p 74157 10p 74LS30 22p 9370 200p 4020 lOOp LM710 SOp ZN.24E 135p BF244B 35p TIP29A 40p 2N2907A 30p 3N140 lOOp BRIDGE 
7442A lOp 74159 ltop 7.LS47 90p 9374 200p '021 110p LM733 lOOp ZN425E 400p BF256B 10p TIP29C 55p 2N2926 9p 3N201 110p RECTIFIERS 
7443 112p 74160 lOOp 74LS55 30p 5601 tJI4n 4022 lOOp LM741 29p ZN1OJ4E 200p BF257/8 32p TlP30A 48p 2N3053 30p 3N20. '20p lA 50V 21p 
7444 112p 74161 lOOp 74LS73 SOp 9602 22"" 4023 22p LM7.7 70p 95Hoo lOOp BF259 36p TIP30C 60p 2N3054 65p .0290 250p lA l00V 22p 
7445 lOOp 74162 lOOp 74LS74 40p INTERFACE 4024 SOp LM748 n: BFR39 27, TIP31A 58p 2N3055 '8p 40360 40p lA 400V 30p 
7446A 93p 74163 lOOp 74LS75 SOp I.C.s 4025 20p LM3900 BFR40 27. TIP31C 62p 2N3442 140p 40361 / 2 45p 2A 50V 30p 
7447A 10p 74164 ,- 74LS83 110p MC1488 lOOp 4026 130p LM3911 130p BFR4\ 27, TIP32A 6Ip 2N3553 240p 40364 120p 2A 100V 35p 
7448 lOp 74165 13Gp T.LS85 lOOp MC1489 lOOp 4027 SOP LM4136 120p BFR79 27. TlP32C 82p 2N3565 30p .0408 10p 2A 400V 45p 
7450 17p 74166 ,- 74LS86 40p 75107 IlOp 4028 I4p MC1310P lSOp 8FR80 27. TIP33A 90p 2N3643/4 48p 40409 65p 3A 200V 60p 
7451 17p 74167 200p 14LS90 60p 75182 230p 4029 lOOp MC1458 4Bp BFR81 27, TIP33C 114p 2N3702/3 12p 40410 65p 3A 600V 72p 
7453 17p 74170 240p 74LS93 60p 75450 120p 4030 55p MC1495 400p BFX29 30p TIP34A 115p 2N3704/5 12p 40411 lOOp 4A l00V 95p 

75451/2 BFX30 34p TIP34C IlOp 2N3706/7 12p 40594 91p 4A 400V lOOp 7454 17p 74172 120p 74LS107 45p 12p 4031 200p 
7460 17p 74173 120p 74LS112 lOOp 75.91/2 96p '033 1I0p VOLTAGE REGULATORS BFX64/5 30p TIP35A 22Sp 2N3708/9 12p 40595 105p 6A 50V top 

6A l00V lOOp 7470 36p 74174 93p 74LS123 15p C-MOS I.C .• 4034 200p Fixed PI •• lle TO·220 BFX86/7 30p TIP35C 2top 2N3773 300p 40673 75p 
6A 400V 120p 7472 30p 74175 85p 74LS132 toOp 74COO 25p 4035 110p lA +ve lA -ve BFX38 30p TlP36A 270p 2N3819 25p 40841 90p 

7473 34p 74176 90p 7.LS1.33 60p 74C02 25p 4040 lOOp 5V 780b 60p· 5V 1905 70p BFW10 top TIP36C 340p 2N3820 SOp 40871 / 2 lOp lOA 400V 200p 
7.74 30p 74171 90p 74LS138 lOp 74C04 21p 4041 lOp 12V 7812 60p 12V 7912 70p BFY50 22p TIP41A 65p 2N3823 10p 25A 400V 400p 
747 5 SOp 74178 160p 74LS139 lOp 74C08 27p 4042 80p 15V 7815 60p '5V 7915 - I For full li s t s p lease send S.A.E. o r see 7476 35p 74 180 -74LS151 lOOp 74Cl0 27p 4043 90p ,8V 7818 90p 18V 7918 - RED LEDS 
7480 SOp 74181 200p 74LS153 lOp 14C14 90p 4044 top 24V 7824 top 2.V 7924 - 0 . 125·· 12p 50 , 'Op our full page advertisements in P.E., 
7.81 lOOp 74182 top 74LS157 lOp 74C20 27p 4046 110p tOOmA TO-H l00mA TO-H 0.2'· · '2p 50 · 'Op E.T .I. . W ire less World . 
7482 Up 74184A 1SOp 74LS158 120p 74C30 21p 4047 lOOp 5V 78L05 35p 5V 79LOo lOp 
7483A 90p 74185 lSOp 74LSI60 lOOp 74C32 36p 4048 55p 12V 78L12 35p 12V 19L12 lOp 
748. lOOp 74 186 lOOp 74LS161 lOOp 7.C42 110p 4049 40,. '5V 78L15 35p 15V 19L15 lOp Please add 30p TECHNOMATIC LTD 7485 110p 14190 lOOp 74LS162 140p 74C48 2SOp 4050 .tp 
7486 34p 74191 lOOp 74LSI63 lOOp 74C73 15p .051 lOp OTHER REGULATORS p&p and VAT at 15% 
7489 """ 84192 lOOp 74LS164 120p 74C74 10p 4052 lOp LM309K 135p TBA625B 120p 
749QA )00 74193 lOOp 74LS165 lOp 74C85 200p 4053 lOp LM317T 200p TL430 15p Govt., Colleges, etc. 
7491 38p 74194 lOOp 74LS173 110p 14C86 65p 4055 125p LM323K 625p 78H05KC .,"" ord ers accepted. 17 BURNLEY ROAD 
74G2A 74195 95p 74LS174 110p 74C90 95p 4056 135p LM723 31p 78MGT2C '40,. 
7493A 74196 95p 74LS175 110p 74C95 130p 4059 800p Callers welcome LONDON NW10 
7'94 74197 7.LS181 7'Cl07 125p 4060 OPTO-ELECTRONICS 36p 80p 320p 115p 
7495A 10p 74198 lSOp 74LS190 lOOp 74C150 2SOp 4063 120p 2N5777 45p ORP12 top ORP61 lOp MON·FRI 1.30·5.30 Telex: 922800 SATURDAY Tel : (01) 452 1500 7496 15p 74199 150p 74LS191 lOOp 74C151 260p 4066 55p OCP71 '30p ORP60 90p TIL78 70p '0.30-4.30 

Size/ Cell 
4 ·8 V Pack 
6·0V Pack 
9·6V Pack 

DEACs 
VARTA BUTTONS 
(1 ·24V PER CELL) 

225mA DKZ 
25mm dia :.: 9mm 

£3 ·20 

VAT included 
P + P 60p per order 
RECHARGEABLE 
BATIERIES. 

600mA DKZ 
34tmm dia :-: 10mm 

£5·55 
£6·94 

£ 11 ·10 

CYLINDRICAL NICADS HP7 Size (500mAh) £1·00; HP11 (1800mAh) £2·35; 
HP2 (4000mAh) £ 3 ·20; PP3 £4·00; PP3 Charger £5·00; 1 10 4 HP7 nicad s 
c ha rg e r C7 ·45 . 

CONSTANT CURRENT CHARGER Switched 9mA/25mA/50mA/ 
120mA/200mA/400mA o utpUl - charges 1 to 12 nicads - £ 14 ·95. 

V & F SMALLCRAFT (POPLAR) LTD 
38, STONELEIGH ROAD, CLAYHALL, ILFORD, ESSEX IG5 OJD 

Tel : 01-550-6642 
LIMITED TR ADE DISCOUNTS POSSIBLE ON DEACs. 

TV SPARE PARTS 
& COMPONENTS 

The Practical Wireless TV Sound Tuner. 
Still unsurpassed! Parts still available. Price 
List, copy of original article supplied on request. 
(cost of set of parts £28.40 incl. · pi p & VAT) 

Callers still welcome at shop premises. 

MANOR SUPPLIES 
(Tel. 01-7948751) 

172 WEST END LANE, LONDON NW6. 
(near W. HampsteadJubilee and British Rail Stations). 

Practical Wireless, April 1981 

J. BIRKETT 
(Partners: J. H. Birkett, J. L. Birkettl 

Radio Component Suppliers 
25 The Strait, lincoln. LN2 1JF 

Telephone: 20767 
MULLARD UHF POWER MODULE BGV 21420-470 MHz 12 Volt Min Power QuI 1.2 
Wait 20mW Drive wi th data " £12. 
MULLARO UHF POWER MODULE BGV 22C 380 To 5 12 MHz 13 Volt M in Power Out 
2.5 Wall 50mW Drive with data d £12.50. 
MULLARD UHF POWER MODULE BGY 231 2 Volt 420 To 480 MHz Min Power Oul 7 
W a it 2.5 W a it Drive wi th dat a £15. 
DISC CERAMICS . 1ut lBv.w ... 22uf 6v.w ... 5uf 25v.w .. All at 5p each. 
MULLARO SUB-MINIATURE DISCS 1000pt 63v.w .. at 25p doz 
SOLID SILVER WIRE ENDED TRANSMIT-RECEIVE PIN DIODES with circuits at40p 
each. 
HIGH POWER STUD MOUNTING PIN DIODES 200 Watts Plus at 45p. 
VHF STRIPLlNE NPN TRANSISTOR BF 362 • 25p. 
EDDYSTONE TRANSMITTING VARIABLE 30 · 30pf (60pfj • £2.20. 
MULLARO 808 TYPE TR .IMMERS 4pf. 20pf. 60pf All at lSp each 
3/ 16" COIL FORMERS wnh core at 6 for 2Sp. 
SOLDER- IN FEED THRU·. 6.Bpf. 27pf. 300pf. t OOOpf All 20p dOl . 
V ER NITRON FM4 10.7 MHz FILTERS SOp, 3 for £1 . 
VARIABLE AIR SPACED CAPACITOR t o · l0 · t Opf at 75p. 
X BAND GUNN DIODES w ith data £1 .65. 
X BAND TUNING VARACTOR DIODES 1 To 2pf or 3 To 4ph. Both £1.65 each. 
X BAND DETECTOR DIODES LIKE SIM 2 . • '5p, IN 23 ' 25p. 
VHF FETS J304 at JOp eacf'l. SF 256C " 4 tor 75p. 
SIN CLAIR AA SIZE NI-CAD CHARGER at £3.30. 
VHF POWER TRANSISTOR 45 watt 17 5 watt FM or SSB 28 Volt 5 W att Drive 570 BLY 
with data for £8.20. 
HF-VHF POWER TRANSISTOR 587BLY 27 To 70 MHz 40 Watt w ith daTa for £3. 
SUB-MINIATURE AIR SPACED TRIMMERS 10pf or 20pf u 22p. 
BUTTERFLY PRE-SET VARIABLES 25· 25pf • SOp, 3B ' 3Bpf • 60p, 38. 3Bpl W;de 
Spaced ., 65p, Sp lndless easi ly extend. 
VHF LOW POWER TRANSISTORS AF 239 " sap, BFY 90 " 50p, 2N 918 2Sp, 2N 
5179 .. 50p, 2 N 51 80 .. SOp. 
MINIATURE CERAMIC TAG STRIPS 12 Way " lSp, 2 1 Way " 20p. 
FERRITE BEADS FX 1115 " 15p doz. J" Long Type " 6 for lap. 

5p. 
CERAMIC PLATE CAPACITORS 5.6, 6.8 , 2 2. 33. 51 . 270 .. Olu! All 20p doz. 
SPECIAL BFY 90 TRANSISTORS in Stripl ine Package for £1. 
WIRE ENDED CRYSTALS 28KH z, 28.5K Hz 80th SOp each 

2% " 5p, .12uf 1%" 
B9A PLUG AND SOCKETS at 25p pau. 
SO. OC71 TRANSISTORS ulllested for 75p. 
10X TYPE 10MHz CRYSTALS at sap each. 
TORROIDAl TRANSFORMERS 240 Input. 30 Volt 3 Amps Out at ( 3 .30. or Type 2 30 
Volt 500mA out at £2.30. 
RENDAR i lr SPINDLE BLACK AND SILVER KNOBS I N Dia. with handle SOp. 
VARIABLE CAPACITOR 250 , 25m 20·20· 20pf at 75p. 
VHF WIRE ENDED R.F. CHOKES 10 U,H. , 33 U.H., 330 U. H .. All 7p each. 
50. ASSORTED DISC CERAMICS for 60p. 
50. ASSORTED POLYSTYRENE CAPACITORS for 60p. 
MINIATURE WIRE ENDED ElECTROLYTICS 1000uf 25v.w .... 30p, 4 for £1. 
FERRANTI PLASTIC WIRE ENDED DIODES 800 PI V 750mA at 12 for £1. 
MINIATURE BRIDGES 500 PIV 600mA 6 for £1.15. 

Please add 30p for post and packing. orders over [3 post free . 
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When replying to Classified Adverti sements 
please ensure: 
(A) That you have clearly stated you r require-

ments. 
(8 ) That you have enclosed the rig ht remittance. 
(C) That your name and address is written in 

block capital s, and 
(D ) That you r letter is correctly add ressed to th e 

adverti ser. 
This w ill. assist adve rtisers in processing and 
despatching orde rs w ith the m inimum of de lay. 

Receivers and Components 

BRAND NEW COMPONENTS 
BY RETURN 

HIGH STABILITY RESIST ORS. tw Carbon Film Ei 2 Series l A- l 0M. (E24 2R-6M2)- l p 
Metal Film E1 2 Serie s 10R-2M2- 2p 

MU LLARO Min. Ceramic E1 2 1 OOV 2% 1.8pf. to 47pf.- 3p 
2'70 56pf. to 330pf.-4p. 1 390pf. t? 4700pf.-4p 
Plate Ce ra m ic SOV W kg. Ve rtica l Mo unting. 
E 12 22pf. to 1000t & E6 I to 47Kpf.- 2p 

0.1:-5p. 0.15 & 0.22-6p. 0.33 & 0.47-ap 
0.6S-11p. 1.0- 15p. 1.5-20p. 2.2-22p 
ELECTRO LYTIC . Wire Ended IMfdsNolts ). 
0.47/50 5p n 25 5 ; p 100 '25 7p 410125 li p 
1 5p n 50 6p 100,50 Bp 410/40 16p 
2.U50 5p 41"16 6p 220 '16 8p 1000/ 15 ISp 
4 1150 5p 47,25 6p 220125 Bp 100012 5 I8p 
10/50 Sp 4 7f5(j 6p 220i50 lOp 1000140 35p 
22116 6p 100116 7p 410!16 IIp nOO' 16 20p 
TANTA LUM BEAO SUBMI NI ATURE ELECTROLYTICS. 
0.1. 0.22 . 0.47 . 1.0. 2.2 • 35V & 4.7 , 6.3V- 14p 
4.7/ 16V & 25V-15p. 10/16 & 22/6-20p. 10/25-29p 

i 2/W It It I 4 71 2 
Polysty rene 6 l V Wkg. E1 2 S e ries LonG Axial W ires. 
10 pi. to 820 pf.-l p . 100 0 pf. to 10,OOOpf.-4p 
TRA NSISTO RS. 
BC107,B/9 lOp BC1B1L 8p BFI9 7 10p 
BC147 /8/9 l Op BC184L Bp BFY50!51 /52 18p 
8C15789 l Op BC212l Bp BFXB8 2Sp 
8C547C BC 9C 7p BCY7 0 15p 2N2926 7p 
BC557(!SC 9C 7p 8FI94 lOp 2N3055 SOp 
8 Pin D.I.l. Lc 's 741 Op/amp.-18p . 555 Timet-24p 
Holders 8 pin-9p. 14 Pin-12p. 16 Pin-14p. 28 Pin-2Sp 
40 Pin-lOp. 
DIO DES (p.i .v./amps). 
75 25mA IN4148 2p 1250 iA BYI27 lOp 
100, lA lN4002 4p 400 '3A IN5404 14p 
BOO lA lN4006 6p 601 .5,1. S IMl 5p 
1000 lA IN400 7 7 p 30 150mA AAY32 12p 

E24 Series 3V3 to 33V 400mW-8p. l W-l Op ZE N ER OIOO ES. I 
t 

FUSES . 20 m m . Gla s s . 103mA to SA. a.B.- 3p. AlS.-Sp 
VOLTAGE REGULAT ORS , . 5V. SV. 12V. 15V 100mA.-35" 
5V. BV. 12V. 15V, 18V & 24\1 O.5A- SOp. 1A-6Sp 
PR ES ET POTE NTl OM ETERS 
50mW & iW 1 OOR 10 1 MO.-6 p 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S8 OR N. 

V .A .T . Inclusive Prices, Post ag e 15p 
(FREE over £5.00) 

Southern Valve Co ., 
2nd Floor, 6 Potters Road , New Barnet , He rts . " 

Tel : 01 -4408641 for current prices & ava ilabili ty. all popular 
valves stocked. SAE lists. Cash with order. Same Day Postal 
Despatch. Telephone afternoons preferred 

Va lv es. Tubes. Aerials elc by LEADING -MAKERS. Send SAE 
Lists or Phone for current prices . Counter or MAil ORDER . NO 
COO Speedy Despatch assu red. No order unde r (1 

Philip Beerman. 6 Potters Road, New Barnet , Hert • . 
Tal : 01-449 1.934/ 5 (1934 Recording Machine) . 

L-_____ Telephane for Shop Hours. _ _ __ -' 
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SMALL ADS NOTICE TO 
READERS 

The prepaid ra te for classif ied adverti sements is 28 pence 
Whilst prices oJ goods shown in per word (minimum 12 wordsl . box number 60p extra . 

Semi-display setting £9 .50 per single column centimetre classified advertisements are 
(minimum 2 ·5 cm s!. All ch eques, postal orders etc. , to be correct a f fhe l ime oJ c1osingJor 
made payable to Practica l Wireless and crossed "'Lloyds press, readers are advised to 8ank Ltd·· . Treasury notes sho uld always be sent regist ered 
post. Adverti se ments, togeth er w ith remittance shou ld be check lI'ifh fhe adverfiser bOfh 
sent to th e Classifi ed Ad verti sem ent Manager, Practical prices alld availability oJ goods 
Wireless, Room 23 3 7 . IPC M agazin es Li mited, King's Reach beJore orderingJram Ilon-currelll 
Tower, Sta mford St. , London. SE1 9 LS. (Telephone 01 -2 61 issues oJ fh e magazine. 58 4 61. 

VALVES HEATHKIT SW7t 7 4 band short wave receiver. £35. 

Radio - TV. - Indu strial- Transm itt ing 
Te!. Rugby 7892 1. 

Projector Lamps and Sem iconductors 
W e Dispatch Valves to all parts of the world BALLARD'S OF TUNBRIDGE WELLS have moved 10 

by return of post. Ai r or Sea mai l. 4000 Types Gros"cnor Road. no lists. S.A.E. all enquir ies phone 
in stock. 1930 to 1976. Obsolete types a Well s J 1803. 
speciality. List 50p. Quotations S.A. E. Open 
to callers Monday to Saturday 9 .30 to 5.00 
c losed Wedn esday 1.00. W e wish to Books and Publications purchase all types of new and boxed Va lves, 
Projector Lamps and Sem iconductors. 

COX RADIO (SUSSEX) LTD. Build your own Dept. P. W . The Parade, East W ittering, 
Sussex P020 SBN P.A., GROUP & DISCO SPEAKERS 

W est W ittering 2023 (STD Code 024366) by R. F. C. Stephens 

drive units. £l·95 post free (S8 overseas). 
PREWAR ONWARD VALV ES, WIRELESS. SA E. Sole 

37 St3nlcy Street. O rmski rk. Lancs. I THE INFRA -BASS LOUDSPEAK ER 
by G. Holliman 

(full constructional detai ls for versions using 15" . and 10" 
CRYSTALS Brand new high-precision. You benefit from drive units.) £2·9 S post free (S6 overseas) 
very l<lrge stocks held for industrial supplies . All normal freq 

TH E DA LESFORO SP EA K ER BOOK 
by R. F. C. Stephens £4·15. HCI8/U, 4·0. 5·0. 6·0. 7·0. S·O. 9·0. 10·0. 10·7. This book is a must for the keen home constru ctor. Latest MH2 £3·00. 12 ·0 15·0. 16·0. IS·O. 20·0. 6·937 5. tec hnology DIY designs. Plans far I.B .. and Reflex des ig ns fo r 38·!?667. MHz. £3·25. Selected freqs stocked in Glider. 10- 100 watts. Also unusua l centre-bass system. £ 2 ·20 pos t Marine and 27 MHz bands. Any freQ made 10 order in 6 free (SS oversea s). weeks from £3.90. ;;< FI LT ERS Your best source for 6 and 8 pote and manaJithics 

for AM CW. SSB . FM . on 455 kHz . 1·6.9·0. 10 ·7.21 ·4 VAN KAREN PUBLISHING MHz. etc 
Prices inc . VAT and UK pOSI . SAE lists 5 SWAN STREET, WILMSLOW, CHESHIRE 

P. R. GOLLEDGE ELECTRONICS 
G3EOW, Me rriott, So me ,..et , TA16 5 NS. 

BOOKS T.I: 0460 73718 
by re turn of post 

How to Make Walkie-Talkies £1.50 
BOURNEMOUTH/ BOSCOMBE. Eleclronic components Radio Control for Beginners £1 .75 
spccia li sts for 3J \·ca rs. Forrcstc rs (Nal ional R adio 

How to Build Advanced ShOrt Wave Receivers £1.20 
How to Build Your Own Solid State Oscilloscope £1 .50 

Supplies) late H o lde;lhurst Rd. now at 36. AshJcy Rd .. Remote Control Projects £1.95 
Roscombe. T el. Closed Weds \0 Building Electranic Projects £1.25 

£ 1.75 
2nd Book of Transisto r Equ ivalents & Substitutes £1. 10 
A Microprocessor Primer £1.75 
Elements of Electronics (se t of 3 books) £6.95 

CRYSTALS MADE TO ORDER within 6 weeks. Postage: 1 or 2 books. add 25p. 3 or more post free. 

-l - \05M H z. wi re or pins. each inclus ive. H A RTLEY y:: CRYSTA LS. Grecn Lane. Milford. Godalming. Surrey 
GUB 5BG. 

£1 BARGA IN PAC K S Record Accessories 
All pac ks £ 1 each ; any 12 for £10. Post 25p. All top-grade 

new components - no rubbish . 
STYLE, cartridges for Music Cent res. etc. Free list no. 30 PCI 12 SC 107 PCg 10 r03 sockets 

PC2 14 SCIOS PC IO 15 0· 1/35V tants for S.a.e. Leads. M ikes. Phones etc. Felstead 
PC3 12 S8CI09 PC11 14 3mm red l E Os Elc:c lronic!=-. L0ngJcy Lane. Galley. Cheadle. Ches .. SK8 PC4 3 2N3055 PC 12 12 5mm red lE Os 
PC5 7 BFV51 PC l 3S741 Please not!.' closed from !\/l arch 19th !O April 12th. 
PC6 16 SCI82 PC 14 6555 198 1. 
PC7 60 I N414S PC 15 15 12V zeners 
PCS 25 I N4003 PC 16 200 lk tw 5% As 

Send S.A.E . for 8-page listlenqui ries 

' ;I- PC ELECTRONICS, Holiday Accommodation 
5 Thornhill , Rom sey Road 

W hi teparis h, Salisbury, SPS 250 
PEMBROKESHIRE - SOLVA. Radio Amateurs - Enjoy 

lVnX. VHF ·U H F Convert!.'r (upCo!l\'crtl:r). Ideal way to 
a ho liday in our luxury cottages on rnagnificent 
unspoilt C();lSL Ncar sandy beaches a nd secluded bays. 

start D X cm band I using U H F T V. £ 10.50 inc. pp. S.a.e. ilnd maintai ned (Cl highes t standards by residenl 
data lists . H. Cocks. Cripps Corner. Robertsbridge. (l\\·ncr. Colour T.V .. fridge/ freezer. washing machine. 
Susscx. Te1.05S08J ·3 17. cent ra l hcatin!.!. \ ' HF and HF antcnnas J\·ai lable. For 

brochu;l' - .I. Probat GW4 H XO (P W). Ynys. 
Dawel. So h·;1. H "I\"I..' rford\\"!.'sL Dyf!.'d. T el. Soh'a 491. 

/ 192 01 IVMCRI /1 9601 
Old win:kss :-irIs. valvC's and componcnts. Repair. ovcrhaul & Wanted SA E for lists: 
VINT AGE MODERN & COMM UN ICATIO NS RADIOS. ,'. 

Old School. Slaindrop. 
Nr. Darlin gton. Co. Durham. COLL ECTOR r!.'quire s 1920/39 wireless crysta l T.V. se l 

,l ....... Tt!: Staindrop (08H) or 
also illl!.'resting. wireless items of the pe riod. Tc!. hO/ll" (<,lepllVl1i' (/I/Sh·C'rtllg s('rrrceJ 
Seveno aks 62811. 

ELECTRONIC COMPONENTS PURCHASED. All 
VINTAGE BRITISH RADIO COMPONENTS CO. types considered - Mus t be new. Send detai led li st - OfTer 
ofTers "Oll a fr iendh- SCT\·icc. Pkase !lote our new address: by return - WA LTONS. 5 5A \Vorcester S t rect. 

Walk. C·orby. Nortl1ants. Td. Corby 6 1697. \Vo l\,crhamplOll. 
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Service Sheets 

. G T TECHNICAL INFORMATION SERVICE 
• • 76 CHURCH ST., LARKHALL, LANARKS. 

Any full size service sheet- still only £1 + s.a.e. 
Thousands of different sheets & manuals in stock (many of these only obtainable from usl 

Repair data your named T.V. £6 (with circuits £8) 
Domestic Equipment Manual Vol. 1 £13.50 (updatings free for 1 year) 
S.A.E. for fre e newsletter, price lists, any quotation, bargain offers, unique TV. publications. 
2 big catalogues listing thousands of service sheets and manuals with £4 worth of vouchers -
special offer £2 + large s.a.e. 

Phone: 0698 883334 any time. Callers 4-6 pm weekdays, Sat. after 10. 

SERVICE SHEETS from SOp and S.A.E. Catalogue 25r 
and S.A.E. Hamilton Radio. 47 Bohemia Road. St 
Lconards. Sussex. 

30,000 SERVICE SHEETS IN STOCK 
COLOUR MANUALS ALSO AVAILABLE 

TV Monas, Radios £1.25 Tuners £1.25 - Tape Recorders, 
Record Players, Transistors from £1.25 - Car Radios, 

in stock. All TV sheets are full length 24 x 12", not in Bits & 
Pieces. All other Data ful l lengths. Free Fault Finding Chart 
or TV Catalogue with order. Crossed P.O.s returned , if sheets 
not in stock. S.A. E. p lease. 

C,CARANNA 
71, Beaufort Park, London NW11 6BX 

01-4584882 (Mail 0«1.,1 

BELL'S TELEVISION SERVICES for Service Sheets on 
Radio. TV etc .. .£ 1.00 plus S.A.E. Colour TV Service 
Manuals on request. S.A.E. with enquiries to B.T. E. 190 
Kings Road. Harrogate. W. Yorkshire. Te!. (0423) 55885. 

SERVICE SHEETS. Radio. TV etc .. 10.000 models. 
Catalogue 24p. plus S.A.E. with orders. enquiries. 
TELRAY. 154 Brook Street. Preston PR I 7HP. 

Aerials 
TONNA (F9FT) AMATEUR ANTENNAS for 2m. 
70cm. and 2JClll bands. 30p for full catalogue. 
Randam Electronics. (PW) 12 Conduit Road. Abingdon. 
O.\On OX 14 I DB. 

ANTI-TVI TRAP DIPOLES 
1981 Range: Shortwave listener Aerials 

Indoor mode ls £14.50 & £27.50 
Outdoor models £30.00 & £36.00 
Lists 10 , 8 in 17p SAE, Aerial Guide SOp 
Indoor and Invisible Aerials £3.50 

Callers Welcome Tel: 
G2DYM, Uplowman, Tiverton, Devon. 

ALMAG INDOOR T,V, AERIAL. New design. All 
groups £2.50 + 50p p&p n:fundablc. Murphy. 6 London 
Road. Dalkcith. Midlothian. 

COPPER AERIAL WIRE 14swg hard drawn 70' £5.34. 
140' ,(8.84 inc. VAT. Postage .£1.75 T.M.P. Electron ics 
Supplies. Britannia Stores. Lee-swooci. Nr. Maid. N. Wales. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Courses 
COURSES - RADIO AMATEURS EXAMINATION . 
City & Guilds. Pass this important examination and obtain 
your GB licence. with an RRC Home Study Course. For 
details of this and other courses (GCE. professional ex-
aminations ete) write or phone - THE RAPID RESULTS 
COLLEGE. DEPT. lXI, Tuition House. London SWI9 
4DS. Tel: 01 ·9477272 (Careers Advisory Service) or for 
prospectus requests ring 01·946 1102 (24hr Recordaeall). 

For Sale 
LARGE PRIVATE COLLECTION valved radios etc. 32 
item s including 5 prc 19·-1-0 se ts. olTers in vited for whole 
collection. Send S.A.E. & 12p for li st. 237 East Bawtry 
Road. Rotherham. South York shire S60 4LH. 

EDDYSTONE EA 12 amateur band rece iver . ICOM 
IC1 10 2m / Ff\i1 transceiver. Bo th immaculate. Snips al 
1.:125 each. Tel. 01 ·360 5436. 

BEARCAT 220 new in box . fir st .£210 S<I \ "c £50. Bargain. 
024R ·:;3031 . 1..·\Tning 4173. 

BACK ISSUES .. P.W .... Eighty odd copies 1947 · IY77. 
1940's radio . working. Tc 1. S\\'ansea 24146 

COLLECTIONS OF PRACTICAL WIRELESS. 
Ewrvdav Ekctronics. Wireless World . etc. for sale. 1940's 

SA E Full li sts: Driva. 66 Cross Oak Ruad. 
Berkhalll slead. Herts. 

FOR SALE. M:lsscs "I' o ld Radio/ Radar Gear. (Va lvedl 
]l)-lO :;0\ mainly service equipllll..'llt. SOl11e nc:w {boxed). 
S:\[ lists: J)r i \·t'f. (16. Cross Oak Road. Bcrkharnslead. 

NEW BACK ISSUES OF "PRACTICAL WIRELESS" 
available 90r each. post free. Cheque or uncrossed P.O 
returned if not in stock. BELL'S TELEVISION SERVICE. 
190 Kings Road. Harrogate. N. Yorks. Tel: (0423) 55885 . 

Please insert the advertisement below in the next available issue of Practical Wireless for .. ...... ................... ...... .. insertions 
I enclose Cheque/P.O. for £ ...... .............. ......... .... . 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME .............................. .. ............. .. .... ... ...... .... ......................... .. , .. .. ..... ........ . ............ ... ... . 

ADDRESS ....... ,,, ..... ... ,,, ......... , ................ .... ..... . ,, ......... .. " ..... .... ....... ...... " ..... ..... , ............. .. 

Practical Wireless, April 1981 

Send (0 : Classi fied Advertisement Manager 
PRACTICAL WIRELESS, 
GMG, Classified Advertisement Dept. , Rm. 2337, 
King's Reach Tower, Stamford Street, 
London SEl 9LS Telephone 01-2615846 
Rate 
2ap per word. minimum 12 words. Box No. SOp extra 

99 

www.americanradiohistory.com



Educational 

CAREERS in Marine Electronics, Courses commencing 
September and January. Funher details, The Nautical 
College, Fleetwood FY7 8JS. Tel. 03917 79123. 

TECHNICAL TRAINING 
Get the training you need to move up into a higher 
paid job. Take the first step now-write or phone 
ICS for details of ICS specialist homestudy courses 
on Radio. TV. Audio Eng. and Servicing. Electronics, 
Computers. also self-build radio kits. Full details 
from : 

ICS SCHOOL OF ELECTRONICS 
Dept. 277F Intertext House. London SW8 4UJ 

Tel. 01-622 9911 lall hours) 
State if under 18 

COLOUR TV SERVICING 
Learn the techniques of servicing Colour TV sets 
through new homestudy course approved by 
leading manufacturers. Covers principles, practice 
and alignment with numerous illustrations and 
diagrams. Other courses for radio and audio ser-
vicing. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 277F Intertext House, London SW8 4UJ 

Tel. 01-622 9911 la ll hours) 
State if under 18 

CITY & GUILDS EXAMS 
Study for success with ICS . An ICS homestudy 
course will ensure that you pass your C. & G. 
exams. Special courses for: Telecoms, Technicians, 
Electrical Installations. Radio. TV & Electronics 
Technicians. Radio Amateurs. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 277F Intertext House. London SW8 4UJ 

Tel. 01-622 9911 lall hours) 
State if under 18 

TELEVISION 
COMPUTER & RADAR 
SYSTEMS SERVICING 

TWO YEAR full-time Modular 

Diploma course to include a high 
percentage of practical work, 

• ELECTRONIC PRINCIPLES 

• MONO TV & CCTV 

• COLOUR TV & VCR 

• DIGITAL TECHNIQUES 

• COMPUTERS & 
MICROPROCESSORS 

• RADAR 
Each of the above Modules are 12 weeks 
in duration. Individual Modules can be 
arranged for applicants with suitable 
electronics background. 
Tuition fees (UK & Overseas) £430 per 
Module. - Computer Module £500. 

Next session starts April 21 sI. 

Prospectus from : 

LONDON ELECTRONICS 
COLLEGE 

Dept: PP, 20 Penywern Road, 
London SW5 9SU, Tel : 01 -373 8721. 

lOO 

Miscellaneous 

MORSE CODE TUITION AIDS 
Cassette A: 1-'2 w.p.m. for amateur radio examination. 
Cassette B: , 2-24 w.p.m. for professional examination 
preparation. Each Cassette are type C90. 
.Morse Key and Buzzer unit for sending practice. 
Price each Cassette (including booklets) £4·75_ Morse Key 
and BUlzer £4·75. 
Prices include postage etc. Overseas Airmail £1·50 extra. 
MHEL ELECTRONICS IDept 21, 12 
Longshore Way, Milton, Portsmouth P04 8LS. 

UK AIRCRAFT FREQUENCIES list spot HF, VHF, 
UHF. frequencie s. ai rports. ai r lraffic contro l, etc. £1. UK 
Marine Frequcncic:s list spot MF. HF. VHF. frequencies, 
coas t stations. ship lo shore. elc. £ I. International Distress 
Frequencies chart 75p. PLH Electronics. 20 Vallis Road. 
Frame. Somerset BA 11 3EH. ./ 

DIY QSL CARDS, just add your own call sign ctc. Also 
SWL design. 50 for £2.00,100 for £3.15 inc. p&p. SAE for 
samplcs. UHF High pass TVI filter. £2.40 inc. p&p. Lam 
Electronics. Dcpt PW. 47 Golde n Miller Road. 
Cheltenham. Glos. ITel: 0242 43891 24HrJ. 

If it's a case of making your project 
look good, then use one of ours. 
Simply send a S.A.E. for 
Details and prices. 

TRACE 
INVITED. 

H. M. ELECTRONICS. P.w. 
271a/275a Fulwood Road. 

Broomhill 
Sheffield S10 3BO 

C.W.A.S. ALARM. Send now for the latest discount 
catalogue of Proi'cssio l131 Burglar Alarm Equipment. 
C.W.A.S. Alarm. II Denbrook Walk. Bradford BD4 OQS. 
W. Yorks. Phone 0274682674. 

TIME WRONG? 
MSF CLOCK is ALWAYS CORRECT - never gains 

or loses. self setting at switch-on, 8 digits show 
Date. Hours. Minutes and Seconds. auto 
GMT/BST and leap year. also parallel BCO out-
put and audio to record and show time on 
playback. receives Rugby 60KHz atomic time 
signals. built-in antenna. 1000Km range. 
ABSOLUTE ACCURACY. £54.BO. 

RARE DX UNDER QRM? DIG it OUT with a 
Tunable Audio Notch Filter. between your 
receiver and speaker. BOOST your OX/QRM 
ratio. 40dB notch. hear WEAK OX. £10.90. 

CAN 'T FIND DX? Get SPOT-ON with a Crystal 
Ca librator, between your antenna and receiver. 
1 M Hz, 100. 25K Hz markers to vhf. bypassed 
when off. MORE OX. £19.80. 

V.l.F .? EXPLORE 10-150KHz. Receiver £13.70. 
LONG WAVE DX? Exciting lOO -600KHz 

Converter to 4.1 -4.6M Hz. built-in antenna 
tuner. £13.90. 

Each fun-to-build kit includes all parts, printed 
circuit, case, postage etc, money back assurance, so 
GET yours NOW. 

CAMBRIDGE KITS 
451PR) Old School Lane, Milton, Cambridge. 

SUPERB INSTRUMENT CASES by Bazelli , 
manufactured frolll P.V.C. Faced steel. Hundreds of people 
and industrial users arc choosing the cases they require 
from our vast range. Compelitive prices start at a low 
£ 1.05 . Chassis punching facilities at very competitive 
prices. 400 models to choose from. Suppliers only to 
Industry and the Trade. BAZELLI. (Dept No. 25). St. 
Wilfrid·s. Foundry Lane. Halton. Lancaster LA 1 6L T. 

ENAMELLED COPPER WIRE 
SWG · lib 'lIb -lIb 
10to 19 2.95 1.70 0.85 
20 to 29 3.05 1.75 0.95 
30 to 34 3.45 1.90 1.00 
35t039 3.75 2.10 1.15 
40 to 43 4.95 2.75 2. t 5 
44 to 46 5.90 3.50 2.40 

FREE WIRE TABLES WITH EACH ORDER 
INDUSTRIALSUPPLlES 

102 Parrswood Road, Withington, 
Manchester 20 

Prices include P & Pin UK 

GUITAR/PAl 
MUSIC AMPLIFIERS 

100 watt superb treble/bass overdrive. 12 months 
guarantee. Unbeatable at £50; 60 watt £44; 200 watt 
£68; 100 watt twin channel sep. treble/bass per channel 
£65; 60 watt £52; 200 watt £78; 100 wan four channel 
sep. treble/bass per channel £75; 200 watt £98; slaves 
100 watt £34; 200 wan £60; 250 watt £70; 500 watt 
£140; fuzz boxes £12.00; bass fuzz £12.90; overdrive fuzz 
£22; 100 watt combo superb sound overdrive. sturdy con-
struction, castors. unbeatable £98; twin channel £115; 
bass combo £118; speakers 15in. 100 watt £36; 12in. 
100 watt £24; 60 watt £16; microphone Shure Unidyne 8 
£25; 3-Channel sound/light £26. 

Send cheque or p.a. 10: 

WILLlAMSON AMPLIFICATION 
62 Thorncliffe Avenue, Dukinfield, Cheshire. 

Tel : 061-308 2064 

PRINTED CIRCUITS. Make your own simply. cheaply 
and quickl y! Golden Fotolak Light Sensitive Lacquer -
now great ly improved and ve ry much faster. Aerosol cans 
with full instructions £2.15. Developer 35p. Ferric Chloride 
55p. C lear Acctatc sheet for master 14p. Copper-clad 
Fibre·glass. Board approx. I mm thick £ 1.70 sq. ft. 
Post / Packing 75p. WHITE HOUSE ELECTRONICS, 
P.O. BOX 19. Castle Drive. Penzancc. Cornwall. 

PSYCHOTRONIC GENERATORS, gravity lazers. 
eiectrokincsis. clcct ropotography. skinvision. S.a.e. 4x9". 
Para lab. Downton. Wilts. 

KEEP ONE HANDY IN THE WORKSHOP 

11 
The unique aerosol treatment 
for minor burns and scalds. 

From Boots and other Chemists. 

EX GOVT BATTERIES HT AND LT. Send SAE for list. 
A. Messolll. 22. Oak wood Close. \Varsash. Southampton. 
Hants. 

P.W. PROJECT PCB'S 
(All Boards (0 be Pre-paid CWO) 

Ph'Qse add P&P ',d.' !5p '0 each Board. 
Sept. 80 WRO 95 Oct. 80 WRO 91 4..50, 
Sept. 80 WAD 634 U5p Oct. 80 WRO 97 95p 
Sept. 80 WRO 96 L!5p Oct. 80 WRO 82 l.JOp 
Sepl:.80 WR0 86 65p No\'. 80 WAD641 60p 
Sept. 80 WRO 87 2.25p No\'. 80 WK 101 58p 
Sept. 80 WRO 88 1.4Op Dec. 80 WR 103/t03A L40p 
Sept. 80 WRO 89 I.JOp De<:. 80 WR 101 I.JOp 
Oct. 80 WRO 90 4.50, Dec. 80 WR 102 LlOp 
Fibrc,dass Strip Boards (3" x 4") 14 strips 60p each 
PCS.'s made 10 ,'our own Prototypes or pro-

not 

/ " 9 HATTON PLACE, LONDON ECIN 8RU 
TELEPHONE 01 ·405 0960/4127 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Telephone 01 531 1568 

ENAMELLED COPPER WIRE 
SWG 1 tb 80. 40. 
a to 29 2.76 1.50 0.80 

30 to 34 3.20 1.80 0 .90 
351039 3.40 2.00 1.10 
40 to 43 4.75 2.60 2.00 
44 to 47 8.37 5.32 3.19 
48 (0 49 t 5.96 9.58 6.38 

SILVER PLATED COPPER WIRE 
14 to 30 6.50 3.75 2.20 

TINNED COPPER WIRE 
14 to 30 3.85 2.36 1.34 

Prices include P&P, VAT and Wire Data. 
Orders under £2 please add 20p. SAE for list. 

Dealer enquiries welcome. 

PLEASE MENTION 

20. 
0.60 
0.70 
0.80 
1.42 
2.50 
3.69 

1.40 

0.90 

PRACTICAL WIRELESS 
WHEN REPLYING 

TO ADVERTISEMENTS 
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AUTO TRANSFORMERS 
Voltages ava ilable: 105, 11 5. 190, OTHER PRODUCTS 

230, 240, for step 
30 VOLT RANGE (Split Secl 

, 2V or 15V-O- 1 5V. 

Ref. 
11 2 
79 
3 

20 
21 
51 

117 
88 
89 
90 
91 
92 

Amps 
30V 15V 

.5 1 
1 2 
2 4 
3 6 
4 8 
5 10 
6 12 
8 16 

10 20 
12 24 
15 30 
20 40 

Price 
2 .90 
3 .93 
6 .35 
7.39 
8 .79 

10.86 
12.29 
16.45 
18 .98 
21.09 
24.18 
32.40 

50 VOLT RANGE (Split Sec) 

P&P 
1.00 
1.00 
1.20 
1.44 
1.60 
1.60 1.72 
1.96 
1.84 
OA 
O.A. 
O.A 

Sec SOV Voltages available 5 , 7. 8, 10, 
13. 15, 17. 20. 33, 40 or 20V-O-20V or 

UK postage shown 
Overseas post extra 
I!o ltages stated are on full load 

Continuous Ratings 
60 VOLT RANGE (Spl;t Secl 
Pri 220/240V sec 0-24 -30 -40-48-
60V. Voitages available 6 , 8. 10. 12. 
16 . 18 .20.24. 30.36.40. 48. 600' 
24V-0·24Vo,30V-0-30V. 

VA 
Ref. (Wa ttsl [ 
113' 15 2.73 
64 80 4.41 

4 150 5.89 
53 350 10.08 
67 500 12.09 
84 1000 20.64 
93 1500 25.61 
95 2000 38.31 
73 3000 65.13 

AVO B MKS. Latest Model 
AVO 71 
AVO 73 
AVO MM5 minor 
AVO Wee Megger 
AVO TIl69 in circuit transistor tester 
AVO EM27 2 3 16K - Volts 
AVO OA 116 Digital 
OA211 L.C.O 
OA212 L. C.O 

£106.40 
£43.10 
£58.60 
£38.90 
£87.00 
£45.00 
£63.40 

£108.90 
£47.00 
£67.00 

SPECIAL OFFER 
Muh:imeter 20KO BN 
- with combined 
audio/ l.F. test oscillator 
at 1 KHz and 46 5 KHz 
ACiDC to lOOO volts 
DC current to 500mA 
resistance to 1 M . Size 
160x97x40mm 
£8.50 p & p ( 1 00 
VAT 15%. 

P&P 
1.00 
1.20 
1.20 
1.44 
1.84 
2.20 
O.A. 
OA 
OA 
OA 
O.A. Amps All Avos Meggers and accessories available 

ReI 60V 130V P,;ce P&P · 0. 11 5.220. i 40 . P&P £1.32 VAT 15% BurQlar Alarm : u'1<a-
124 .5 1 4 .27 1.20 EDUCATIONALMETERStMovingCoil) sonic 20ft range. no 
126 1 2 6 .50 1.20 U-IOA. 0 - 15V, a-30V. Freestanding tion costs. key operated: bUilt 
127 2 4 8 .36 1.60 ENDOF LINE OFFERS large scale easily read meters wl tn top in si ren (external can be 
125 3 6 12.10 1.72 87 - 0 - 110- 120-240V 20 V screw terminals for Quick connections. added) . Looks like a speaker. 

25V-O-2 5VA mps 
Ref. SOV 25V 
102 .5 1 

123 418 £1.80 70p £4'150 P&P 66p+VAT. Size 75 x 78mm £98.00 pg.p [2 .00 + VAT. 
1 19.87 2 .04 SOma 

Price P&P M708 _ 6k 10 30 
3.75 1.20 1-...;.1;;.89:.........;.1;;.2:..:2:...4 ___ 3_7_.4_7_:..:0_.A_.--t5Mw6a719' _ 240V. 36V 1.6A £39.00P0 9850Pp P .W. Purbeck oscilloscope transformer 250-0-250; 

103 1 2 
104 2 4 

4 .57 1.20 6·3V; 12 ·9V (a uthorapprovedl £9.42 £ 1 ·04 
I 2 2V M865 - 100V Une 10 4 0 i--S-O-ld-e-r;-n-g-'-ro-n-- -2-5-W--to-B-S-s-p-ec- .-£-,-, 7-5-P-&-P-3-0-P-+- V-A-T-----! 105 3 6 

106 4 8 12.82 1.72 Amps M1020 - 0 -240V 12-0-12V 50ma 
107 6 12 
118 8 16 

16.37 1.84 ReI 12V 24V Price P&P 75p SOp De-Solder Pumps - Spring loaded with quick action button ?& 7:63 M1126 - '2012 40V9-0-9Vi" A9 60 re lease fo r one handed working . La rge £5 , '0 P&P35p + VAT 119 1020 
109 12 24 32.8_8_=-----'O_.A_. -( 7'8' 24 2' 43 .. 8486 1, .. 0200 '----:=:-:--=---;-::--;c-;;-::-::-;--'-·7---;P S mall £4·75 P&P 30p + VAT. Replacement tips S m a ll 65p 

- r 15Vct Rang. (7 .5-0-7 .51 I VAT. La rge 86p I·VAT . 
MAINS ISOLATORS (SCREENEDI 
p, ; 0- 120: 0 -100-120V 1120. 220. 
240V! Sec 60-55-0-55-60 twice to 
give 55, 60. 110, 115. 120. 125, 175, 
180.220.225.230.235. 240. 
Re! VA Price 
' 07 20 4 ·84 
149 60 7 ·37 
ISO l OO 8 ·38 
151 200 12 · 28 
152 250 14·61 
154 500 22·52 
155 750 32·03 
156 1000 40·92 
157 1500 56 ·52 
158 2000 67 ·99 
159 3000 95·33 
·Pri 0-240V Sec 115 or 240V 
State sec. volts required 

P & F 
1.20 
1.20 
1.44 1.72 
2.04 
2 .20 
O.A 
OA 
OA 
O.A. 
OA 

5 5 !')O() IIl A 2.30 Telephones - Latest model, brand new, boxed, 2 tone grey 
108 8 4 8 ·1 6 1.44 11 " lA 3.26 1.00 £" ·50 P&P £1 ·2 0 I· VAT. 
72 10 5 8 ·93 1.60 I 73 2 A 3.95 1.00 Metal Oxide Resistors _ tw 5% £1 .00 per 100. 

1/4 3A 4·13 1.20 3900/4700/ 5100/ 5600/8200/ 1 K/ 1 K1 / 1 K2/ 1 K6 
lIS 20 10 15:37 1:84f-_'_' ''-'' _-"4A-,-_6",.",3;::.0_,,,,.2,,,0,-..., 1 KB/ 2K/ 2K4/ 3K/ 1 6K/ 20K/ 22K/ 24K/ 4 7K/82K/100K 

j& NEW RANGE 11 OK/120/ 120K/ 130K/ 180K/220K/ 270K/ 300K 
TRANSFORMERS Usp. insiead of Carbon Film ( l OO's only) 

lOp 
P&P 

+VAT. 

Ref MINIATU£RES P&P 2 windings PANEL METERS MAINS ELIMINATORS 
I A 0-6 48V- O-48V 72V or 96V. () .136'.'20 u . 186'.'; '0 

13 100 9·0-9 2 .35 0.50 g BRIDGE RECTIFIERS m u; Amps " JOV 5 ·95 0 JOv 6 · 70 : P't'1X6 

UUgg ' fgg HHgg 19 m 
f-C-A-S-E-D-A-U-TO-T-R-A-N-S-F-O-R-M-E-R-S--(221 700 'IDCI 20-12-0- 12 -20 3:75 1 :00 ce""e '"'0 250 i' F £2·60 :ggX P&P 20p 

240V cable in 115V USA flat pin outlet .. Carr iage 76p VAT 15% 400V 6A £1 .44 · VAT. 
204 lA. lA 0- 15-2 7 6 .841.20 8.0 437 40.03 OA 

61:;;! f------------ Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE : 01-488 3316/7/8 ;68 m; 1---------- -----1 
1 K 30.67 2.20 84W Send 200 stamps for Cal<l lonue. Prices g 

1500VA 42 .82 O.A. 93W correct 1/1 /8 1 

It's easy 
to complain 

about 
advertisements. 

The Advems;ng Standa .... AutJo_/ 
If an advertisement is wrong,we're here to put it right. 

ASA Lld .. Brook House.Torrington Place. London WC1E 7HN. 

Practical Wireless, April 1981 

NEAREST TUBE STATIONS AlDGATE & LIVERPOOL ST 

MODULAR ELECTRONICS 95 HIGH STREET SElSEY. NI CHICHESTER. 
SUSSEX. TEl SElSEY 1024361129 16 

G8COS OISTlHBUTORFOR SOllO STATE MICROWAVE (THOMPSON ·CSFI RFPAOOUCTS 

T"" 
2N3866 
2N4421 
2tJJ55J 
2N5!1 1J 
50 112 7 
2N60BO 
501,43 
2N6D8' 
2tl6D82 
2N6DB4 
501428 
50,4'6 
501477 
2N5 590 
2N5591 
2N59U 
2N594 5 
SO llJ5 
SDln6 
2N5946 
501088 
501089 
S01434 

P/ out Gain 
lw ' Od8 
Iw 10dB 

2.5w 9dB 
2w ld9 
4w 120B 
4w '2d8 
IOw 'Od8 
'5w 630B 
25w 5109 
40w 4 50B 
45w 65dB 
70w 6.7dB 
100w 60dB ·, 
lOw 51dB 
25w 44d8 
2w 9dB 
4w 8dB 
Sw 1.5d8 
IOw 6dB 
lOw BdB 
2Sw BBdB 
4Dw 43dB 
SOw 60d8 

VoftI Frill 
28 175MH. 
11 175 MH, 
28 115MHr 
12 470MHr 
12 115MHl 
12 175MHl 
12 175MH/ 
'2 11SMHl 
,2 175MHl 
'2 175MIlI 
12 115MHl 
12 115MHI 
' 2 175MHl 

13.6 175MHl 
13 .6 115MHl 
12 410MHl 
12 410MHl 
12 41 0MHl 
12 41 0MHl 
12 410MHl 
12 470MHI 
12 470MHl 
12 470MHl 

..... 
£0.92 
£1.01 
(1.11 
£1.11 
U.42 
£4.12 
£1.90 
£7.48 
£1.13 

£12.85 
£l3l1l 
£24.15 
£21.75 

£I.J1 
£1.49 
£11.19 
(1.13 
£5.10 
£7.11 

£10.93 
£11.40 
US.30 
£2US 

h Eqlllp 2N!J070 2·30MHl 25wPEP {2.50 
Ex Ellll ip 2N3 632 175MHl 13w (2.50 
2NS9 14 RCA 12v 470 MHl 2w 7dB £4.60 
218Bl Y Mill Sludless Bl Y38 2w 470MHI £145 
61387 RCA Sludless SlIn CI · 12 CTC £3.45 
fl ee Ilala sheets wllh all pllfchases whirh IIIdulle typical 

LOW NOISE SMALL SIGNAL SEMICONDUCTORS. 
BrR90 Mill T Pack 25 dB N/F lGHl £2.82 

1 /1.·111 1. T Park 2511B N/F 1.2GHI £145 
BFR34 a 1 Pad . 4dB N!f GHl {2.25 
BFT66 low Intelmod. T072 (2. 59 
S030£i "0" MOS MQSFE T {2.60 
·'0673 RCA MOSfE1 [ 0.92 
BF900 UHF MOSF[l E'IIIIV 3SK88 £1.30 

UNELCO Casad RF Mica Caps. FoUnwin y PFs 
'O!20!30!40!50/60170/80,f £1.61 ; 1001150/1801250pf 
{1.73; IOOOIIF (1 .84. 
PTH Sheet 025111111 300111111 Square (2 .30 
PYE as I I 70·12v Aeflal Rela vs. SPST Good 10 1296MHI 
Silvcr Plated RG43 Tvpe £8.60 

ITT 10 7/I .. 1HI XTL Filt els 25 KHI £8.05 
HP 5082·2800 HOI Cal DIOdes £1.12 
HP 5082 ·2835 HOl Cal DIOdes £0.98 
H P 5082 3080 Pill SWItch OlOdcs (0.98 
MnT OIola MC12013 l + 10 P.cscale. I.C With lull 
d;lIi\l iIlSIIIIC! IO IIS (11 .50 
BBI03 Vamap Diodes £0 .50 
TIP33 (0 .58 ; 2N918 (0 .50 ; BF I80 ( 0.50; BFI15 £0.50 ; 
2N5179 ( 0.82: BFY90 £1.15; ST211Q·BSX2Q 12N2369a 
[0.30. 

TRIMMERS 
Tetler PTFf 1 10,IF 33p. 7!1ltll 01 S!lipline. OAU PTF[ film 
I 9pF 01 I 5 1811f 28p. SUlplus 2 S- 25pF lOmm 15p. 

SPRAGUE 11 Mica Trimmtn lSOOv) lor R.f. Amps. 
2.5·/pf 81p. 4·20pf 86p. /·4 0pf 88p. 16·100pf 98p. 
25 ·150pf £1.09. 40·200pf [1.15. 
HEATSINKS single sided idea l lor Rf amps Redpoinl . 
6M' 2.6 deglw [1.13 

4 Ocg/w 100nllll 101'9 £1.00. 

fINISHED MADE UP AND TESTED EQUIPMENT 
PA2 Preamptifier 10/ 2 melels. uSlllg Ihe la lest UHF 
strrpilne MOSFET the Bf900 1;" squale 101 IIIIIIIY In the 
IIg SO O mlOllt IInp Only (8.05 with instlUrtlons 
PAU2 432MHz Preamp, st' llI lmc using the 8fR34a 14118 
gall! N!F < 2d B (8 .53. 

LINEAR AMPLIfiER MODULES, without C11'Ovel Sile 
55 x 92mll1 With lhelllla l 500 
PM2 I D 04w III IOw oul 13.8v £18.40 
PM2-15 1. 5w In IS\'II 011 1. 13By (19.55 
PM2·25 4w III 25w Oll t 13 By £20.99 
CPM liNEAR AMPS Wit h full RF Chal1geovcr Slle 
82 " 102111111 ll1call1p can be hned In RX 
SPEC. AS FOR PM Selles Speclly CPM Iype and add £1 .48 
to PM se lies limes. 

PRESCALER BOARD -;- 10 Sl/e 55 x 93mm with Input 
M111l1I!ier 12 x BFR34al sens 40mV 432mc uses MOT 
MC1201 21 IIC. 500MH, Iyp 600MH1. Only f21 00 . 5y neg 
[ supplv 

Billc!ilYCilfd or Auess on orders above £10. 
POST and PACKING ADD SOp TO ALL ORDERS. 

Olders sent ISI Class Posl whell! weight perm its. 
SAME DAY OISPATCH ON ALL IN STOCK ITEMS. 

Minimum invoiced order to approved customers £15.00. 
All PRICES NOW INCWOE VAT AT 15% 
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WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WA TFORD, HERTS, ENGLAND 

MAIL ORDER, CALLERS WELC.OMt Tel Watford 40588/9 
ALL DEVICES BRAND NEW. f ULL SPEC. AND fULLY GUARANTEED. ORDERS 
DESPATCHED BY RET U RN Of POST. TERMS Of BUSINESS: 
CASH/ CHEQUE/ p .a .• OR BANKERS DRA f T W ITH ORDE R. GOVERNMENT ANa 
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED (TELEPH ONE 
ORDERS BY ACCESS NOW ACCEPTED M ;" ;mum £1 0 ,00 pi • ••• ). TRADE AND 
EXPORT INQUIRY WELCOME. P & P ADD 40p TO ALL ORDERS UNDER £10·00. 
OVERSEAS ORDERS POSTAGE AT COST. 

TRANSISTORS BC477 
AC125 35 BC516 
AC126 25 BC517 
AC127 2 5 BC547 
AC 128 2 5 BC54B 
AC 141 30 BC549C 
AC142 30 BC557 
AC 176 28 BC55B 
ACY 17 70 BC559 
ACY 18 70 BCY70 
ACY19 75 BCY71 
ACY20 75 BCY72 
ACY21 75 BD131 
ACY22 60 BD132 
ACY28 75 BD 133 
ACY39 85 BD 135 
A0149 79 B0136 
A0161 42 B0137 
A0162 42 B013B VAT 

40 BU208 200 ZTX 107 11 2N5458 38 LS124 
40 E42 1 2 60 ZTX 109 12 2N5485 38 LS125 
40 M08001 260 ZTX300 13 2N5642 760 LS126 
14 MJ400 150 ZTX30 1 18 2N5777 46 LS132 
14 MJ49 1 175 ZTX302 18 2N6027 32 LS136 
14 MJ2955 90 ZTX303 26 3N 128 112 LS 138 
15 MJE340 54 ZTX304 17 3N140 112 LS139 
15 MJE370 100 ZTX314 26 40311 60 LS 151 
15 MJE371 100 ZTX326 30 40313 125 LS 153 
16 MJE2955 99 ZTX34 1 30 403 15 88 LS155 
18 MJE3055 70 ZTX500 14 40316 Si LS 157 
20 MPF102 68 ZTX50 1 15 4036 1 60 LS 158 
48 MPF103 38 ZTX502 15 40362 60 LS160 
48 MPF104 36 ZTX503 18 4040B 95 LS161 
60 MPF105 36 ZTX504 25 40411 260 LS162 
45 MPF106 40 ZTX53 1 25 40467 96 LS163 
40 MPSA05 25 ZTX550 25 4046B 60 LS 164 
40 MPSA06 25 2N697 23 40594 90 LS165 
40 MPSA12 32 2N69B 40 40595 98 LS166 
40 MPSA55 30 2N699 48 40603 90 LS 168 
40 MPSA56 30 2N706A 19 40673 96 LS169 

t he tota lco8t . AF139 40 B0 144 198 MPSA70 25 2N70B 19 LS170 
198 MPSU06 55 2N91B 35 LS173 

I--,,-Mc:oc:" .:.d8:..:v,,-,_o_s_8,_u_,d_8.:.Y_9_8_.m_.-_6 .:..p_.m_._A_m.:.P_18--,-f'_8:-:8:-:c_8',--P_8_'_k ;_" .:..9 _'P_8_c
T
· _8v...,8.,.,H_8b:-:I:-: • . ==-=-..., B g g l 110 0C26 170 2N 11 31 24 LSI74 

POLYESTER RADIAL LEAD CAPACITORS: 250V; ULTRASONIC BC108 10 B0378 
gm m 74LS 

70 0C36 120 2N1304 65 (TEXAS) LS 1B3 IOn. 15n. 22n. 27n 6p; 33n. 47n. 68n. lOOn 7p; 150n. 220n lOp ; TRANSDUCERS BC10BB 12 BD434 
1--.:..33'-'0'-n.:.... 4_7_0_n_l_3p",;_5_B_0_n _46_p'-. ___ -I._3_5_0_p_po_'_p_';_' _ ..., 1 1 55 0C41 120 2N 1305 60 74LSOO 13 LS191 

75 OC42 120 2N1671B 160 LSOl 13 LS192 
850C43 55 2N2219A 28 LS02 15 LS193 g 

19p; 1000 70';; 50il : 4 '7 68 20p; 220 4% 32p ; 220Cl' 9Op; 4'!V : 4 · 7. 15. 22 . BC140 30 BF 115 
85 OC44 120 2N2220A 28 LS03 15 LS194 

180 0C45 40 2N2221A 25 LS04 16 LS195 
3 5 OC70 40 2N2222A 25 LS05 23 LS 196 

:f6d .. pgo 
47 . 100 9p; 125 12p; 220 13 p ; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p; BC147 9 BF194 
3300 74p ; 4700 79.j!' BC147B 10 BF195 

BC14BC 10 BF19B 
TANTALUM BEAD CAPACITORS : POTENTlOMETERS : Carbon Track 6C149 9 6F199 
35V : 0 0 22 . 0 33 15p; 0 ·47 . 0 6B. 0 25Wlog& L;ne. ' Va lves 8C149C 10 8F200 
10.1516p; 22.3 31 8p;47. 68 29p 

BCl57 10 BF245 
40p; 100 75p; 10V: 15. 22 2:1'p; 33. 47 5KO 10 2MO Dual ,an9 88p BC 15B 10 8F244B 

.... 3.:..5..:p..:.; _' 0_0_5_5..:p_. ________ --i_'W_ W_;'_" _w_Ou_n_d_5_C_0 _.2_0_K _____ ll_5_p-t 
POLYESTER (MYLAR) CAPACITORS: SLlDER POTENTI OMETERS BC167 10 BF258 

5;;; 60mm track 70p 

.... 5_0_V_:_4_70_n_F_l_2_p_. ---------i Bezels 1 
CERAMIC CAPACITORS SOV 4p 

5p 1 OOnF 7p PRESET POTEN TIOMETER S BC 178 20 BFA39 o 2MIllinI.Ven . & Horiz 7p 8C179 20 8FR40 
POLYSTYRE N E CAPACITORS 0 larger BC1Sl 20 BFR4 1 

_____ Pl 19 

29 OC71 40 2N2369A 17 LSOB 22 LS 197 
38 OC72 40 2N2646 45 LS09 23 LS200 
12 OC74 50 2N2904 28 LS 10 20 LS221 
12 OC76 50 2N2905A 28 LS 11 32 LS240 
12 OC8 1 50 2N2906 26 LS 12 32 LS243 
12 OC82 50 2N2907A 28 LS13 40 LS244 
16 OC83 40 2N2926G 10 LS 14 60 LS245 
18 0C84 40 2N3053 26 LS15 40 LS251 
30 OC 140 110 2N3054 58 LS20 21 LS253 
240C170 85 2N3055 48 LS21 32 LS257 
30 OC 171 85 2N3442 140 LS22 35 LS258 
28 OC200 85 2N3663 15 LS26 44 LS259 
30 TIP29 34 2N3702 10 LS27 35 LS261 
35 TIP29A 36 2N3703 10 LS28 35 LS266 
32 TIP29B 56 2N3704 10 LS30 20 LS273 
32 TIP29C 60 2N3705 10 LS32 25 LS279 
3 5 TIP30 46 2N3706 10 LS33 35 LS280 
42 TlP30C 58 2N3707 10 LS37 30 LS283 
40 TIP31 A 45 2N370B 10 LS38 35 LS290 
3 5 TIP31 C 55 2N3709 10 LS40 28 LS293 
30 Tl P32A 48 2N3710 10 LS42 66 LS295 
39 TIP32C 60 2N3711 10 LS47 8 5 LS298 
23 TIP33A 65 2N3771 179 LS51 25 LS299 
23 TIP33C 78 2N3772 195 LS54 30 LS323 
23 TlP34A 74 2N3773 270 LS55 30 LS365 
23 TIP34C 88 2N3819 22 LS73 4 5 LS366 
24 Tl P35A 160 2N3820 45 LS74 35 LS367 

RESISTORS- 5% carbon High Stab. OPTO ELECTRO NICS BC184 10 BFR81 
Miniature. Low Noise. LE Os plus clip 3 b Digit LCD 675 BC 182 L 10 BFR98 
o LCD 

25 TlP35C 185 2N3822 65 LS75 45 LS368 
105 TIP36A 170 2N3823 65 LS76 45 LS373 

28 TIP36C 199 2N3B66 90 LS7B 50 LS374 
o 5W 202 · 5Ml E12 2p lp TIL212 Ycl 18 ORP12 86 BC187 26 BFX85 
lW 202·10M E12 5p 3p gggL 

26 TIP41A 55 2N3903 18 LS83 105 LS375 
28 TIP41 B 68 2N3904 18 LSB5 80 LS377 
2B TIP42A 60 2N3905 15 LS86 38 LS378 

LEO·s LD271 4 1 BC213 10 BFX88 
N.B. 100+ price applies 10 Resistors of Red. Green. Yellow TlL32 58 8C213L 10 BFY50 

2B TlP42B 75 2N3906 17 LS90 50 LS379 
28 TIP120 90 2N4037 46 LS91 125 LS384 
23 TlP121 99 2N4058 10 LS92 75 LS390 

each type not mixed va lues 91 

5:: E rT_IL_7_8 ____ 6_0-t 

23 TIP142 120 2N4061 10 LS93 60 LS393 
23 TIP147 120 2N4062 10 LS95 115 lS395 

VEROBOARDS: 0 · 1" VO' 150p 
(;1 .. 11 Plain ·OIP· Boarrl 330p 

47p Vera Strip 144p 

i PROTO - DEC. 
3 x3f 75p Verob lock 37 5p 
3· , 5' 86p 3 50p 

Eurobreadboard 
Pkt of 36 pms - 20p . 
SPOI face culler 107p 1 5p 
Pin insertion tool 147p Supelstup 

COPPE R CLAD BOARDS 
Fibre Single · Double- SRBP 
Glass sidec1 sided 
6" x 6" 90p 110p 

9 5")( 8 ·5" 
9 5p 

6" , 12" 150p 200p 

fERRIC 
CHLORIDE 
I Ib 19 5p ... 40p p&p 

SOLD ERCON 
PINS 

DI L SOCKETS 

Low Wire 
profile wrap 

8 pin l Op 25p 
14 pin 10p 35p 
16 pin 10p 46p 
18 pin 16p 52p 
20 pin 22p 65p 
22 pin 25p 70p 
24 pin 30p 
28 pin 3 5p 85p 
361>in - 105p 
40 pin 40p 109p 

DA LO ETCH RE SIST 
PEN plus 5p,lrc Tip 

95p 

VERO WIRING PEN 
to spool 285p 

EDGE 
CONNECTORS 
TEXAS 

2 10 w.w 
2 15 WHY 
2 18 
2 22 WilY 
2 25 way 
2 30 way 
2 36 \,Imy 
2 40 WilY 
2 43 way 

140p 
150p 
165p 
188p 
19 7p 
205p 
250p 

156 
82p 
98p 

120p 
12Sp 
160p 

DENCO COI LS B9A Vfllve 8ase 40p 
Dual Purpose 'OP' RDT2 100p 
VALVE TYPE AFC 5 chokes 120p 
R;tnges 1 581 YI AFC 7 (19rnH) 133p 

Rd Wht 106p 1FT 13/ 141 1S l lG 
6 ·7 B.Y. R 95p 17 11 0p 
1-5Green 130P 1FT18!16 116p 
r -type (Transistor 1 FT 1 B/465 132p 
Tuning) TOC I 110p 

.. 5 

JACKSONS VARIABLE CAPS . 
Dielectric 0 -2 ·365pF with slow 
IOOi 300pF 20 5p motion Drive 450p 
500pF 2 50p 00·2 ·20BII 76 395p 
6 : 1 Ball Drive .. .. wilh slow 
4511 /DAF 14Sp mOl ion chive 410p 
Dial Dr ive 4103 C804 : 5pF ; 10 250p 
6 :1/36 : 1 77Sp 25pF 250p 
Drum 54 mm 5 5p 50pF 250p 
0 - 1-365pF 325p 100; 150pF 335p 
00·2 ·365pF 39 5p 'L' 3 d 10pF 725p 
OO·2 ·500pF 550p 00·3 , 25pF 550p 

32 TIP2955 60 2N4427 80 LS96 120 LS398 
3" + 1 Redo,Gml 50 CRYSTALS BC307B 15 BFY81 
5" C Calh 115 100KHz 300 BC308B 16 8RY39 

3 5 TIP3055 60 2N4859 78 LS 1 07 4 5 LS399 
120 TIS43 32 2N487 1 55 LS109 75 LS447 
40 Tl S44 45 2N5172 18 LS112 40 LS490 

5"CAnoeJ 115 455KHz 370 BC327 15 BSX20 
6" C Cal" 180 1 MHz 295 BC338 15 BSY95A 

20 TIS45 45 2N5179 45 LS 113 75 LS668 
B" O,ange 275 1008M 295 BC441 34 BU105 

Burgraph 10 seg. 225 I 6M Hz 395 BC461 34 8U205 
25 TIS88A 50 2N5191 75 LS 114 40 LS670 

170 TIS90 30 2N5305 24 LS122 70 LS673 

LINEAR IC'. LM301A 
702 7 5 LM308T 
709C 8 pin 35 LM311H 
7 10 ' 67 LM318 
733 75 LM324 
74 1 8 pin 17 LM339 
747C14pin 78 LM34B 
748C 8 pin 36 LM349 
7538 pin 18 5 LM379 
810 159 LM380 
AY · l ·02 12 595 LM381 N 
AY· l · 1313A 660 LM381AN 
AY· l · 1320 225 LM382 
AY-l -S0S0 99 LM386 
AY· I ·5051 160 LM387 
AY· l ·672 1!6 21 0 LM389 
AY·3· 1270 840 LM7 33 
AY·3·8500 390 LM 1458 
AY· 3·89 10 850 LM3900 
AY·5· 1224A 235 LM3909N 
AY· 5· 1230 450 LM391 I 
AY ·5- 1 3 15 595 LM3914 
AY·5· 1317A 639 LM39 15 
AY· 5·3500 350 LMI 3600 

450 M252AA 
AY·5·8100 735 M253AA 
CA3011 110 MC1303 
CA3014 151 MC1304P 
CA3018 68 MC1310P 
CA3020 186 MCI494 
CA3023 191 MC 1495 
CA3028A 80 MC1496L 
CA3035 23 5 MC1596 
CA3036 11 5 MCI710 
CA3043 275 MC3302 
CA3045 3135 MC3340P 
CA3046 71 MC3360P 
CA3048 214 MC3401 
CA3G59 195 MC3405 
CA3075 213 MFC6040 
CA3080E 6 5 MK50398 
CA3081 190 MM5303 
CA3089E 215 MM5307 
CA3090AO 37 5 MM57160 
CA3123 150 MSM5526 
CA3 130 90 NE5 15 
CA3140 48 NES43K 
ICL7106 795 NE544 
ICL7107 97 5 NE555 
ICL8038CC 340 NE556D8, 
ICM7205 1150 NE560 
IC M72 15 1050 NES61 
ICM 7216A 1950 NE5628 
ICM7216B 1950 NE564 
ICM7216C 1950 NE565A 
ICM 72 17A 790 NE566 
ICM7555 8 9 NE567V 
LO 130 452 NE570 
LF356 90 NE571 
LM IO 395 RC4 I 360 

26 
95 
70 

240 
50 
70 
90 

115 
415 

80 
145 
195 
125 

99 
120 

99 
75 
45 
60 
70 

125 
240 
240 
135 
625 

11 50 
88 

260 
150 
694 
350 

9 2 
225 

79 
150 
120 
120 

52 
150 

97 
635 
635 

1275 
520 
820 
275 
210 
185 

22 
55 

325 
398 
4 10 
435 
120 
180 
170 
450 
420 
110 

190 TIS91 32 2N5457 36 LS 123 75 LS674 

S556B 275 2708 3 50 TTL 74 
SAB3210 275 2716 ·5V 450 (TEXAS) 

7489 205 74181 280 4028 92 4162 o 42 74 182 85 4029 98 4163 
SG3402 295 4 I 16· 16< 295 
SN76003N 240 43 15 CMOS 995 
SN76013N 170 6502 675 
SN76018 148 6520 325 
SN76023N 170 6522 570 
SN76033N 195 6532 795 
SN76 115N 115 655 1 785 
SN76131 12 5 6800 650 
SN76227N 95 6810 360 
SN76477 175 6821 500 
SN76660 120 6850 485 
SP8629 299 6852 485 
T AA62 1 AX 1 250 B080A 499 
TAA661A 155 B085A 1195 
TAD IOO 159 81LS95 125 
TBA1 20S 70 81LS96 125 
TBA540 220 81 LS97 125 
TBA5500 330 8251 700 
T8A641 -A 12/ 8253 1275 
BX I or 8X 11 250 8T2GA 190 
T8A651 190 8T28A 195 
T8A80a 90 8T95N 160 
T811810S 9 5 8T97N 150 
TBA820 70 AY·3· 1015 420 
T8A9200 260 AY ·5· 1013 365 
TCA9G5 120 AY ·5-2376 7 50 
TOA1004 290 M(; 1488 90 
TDA1008 310 MC 14B9 90 
TDAI022 575 MC14411 950 
TDA1024 105 MC 14412 1250 
TDA2020 320 MK4027 ·2 450 
TL061CP 46 RO ·3·2 513 600 
TL062CP 90 SFF96364E 950 
TL064CN 159 SFC7130 I 820 
TL071CP 45 TMS2716·3 
TL072CP 90 1050 
TL074CN 140 TMS6011 365 
TL081CP 42 TMS9900J 3500 
TL082CP 70 Z80CPU 2 5 650 
TL083CP 95 Z80ACPU 4M 
TL084CN 120 B25 
UAA 170 170 ZBOPIO 440 
UAA 1 BO 170 Z80API0 575 
XR2206 350 Z80CTC 440 
XR2266 750 Z80A CTC 575 
ZN414 95 745 132 138 
ZN424E 130 74S138 240 
ZN425E 415 745158 240 
ZN1034 200 745188 210 
ZNI040E 685 74S189 158 

COM PUTER 
ICs. 

175 
24 5 

2532 ·32K £18 

74S262 850 
745287 325 
745288 210 
745470 325 
745472 1150 
745475 825 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
74 12 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
743B 
7440 
7441 
7442 
7443 
7444 
7445 
74 46 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
74 70 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
74B3 
7484 
748 5 
7486 

1 84 74184 130 4030 55 4174 
92 50 74 185 130 4031 185 4175 

11 93 57 74188 310 4032 125 4194 
11 94 8 5 74190 130 4033 175 4408 
11 95 70 74191 120 4034 213 4409 
1496 80 74192 120 4035 95 4410 
1497 176 74193 120 4036 275 4411 
18 100 130 74194 102 4037 115 4412 
36 104 64 74195 75 4038 110 44 15 
36 105 62 74 196 99 4039 299 44 19 
17 107 34 74197 88 4040 85 4422 
20 109 60 74198 160 4041 80 4433 
17 110 54 74221 150 4042 70 4435 
25 111 68 74246 150 4043 80 4440 
20 1 12 70 74247 151 4044 80 4450 
32 116 180 74248 189 4045 175 4451 
38 118 85 74249 189 4046 96 4490 
30 119 120 74251 11 0 4047 98 4500 
30 120 75 74265 66 4048 65 4501 
19 121 35 74273 267 4049 35 4502 
38 122 50 74278 249 4050 38 4503 
25 123 65 74279 99 405 1 86 4504 
28 125 50 74298 185 4052 86 4506 
28 126 45 7 5108 350 4053 86 4508 
43 128 65 75150 140 4054 130 45 10 
32 132 55 75450 95 4055 130 4511 
35 136 65 75451 70 4056 135 4512 
19 141 75 75454 225 4058 45 13 
27 142 185 75491 89 4059 575 45 14 
36 143 250 75492 95 4060 110 4515 
35 144 250 406 1 122 5 4516 
32 145 90 4062 995451 7 
20 147 150 4063 120 451B 
68 148 12 5 CMOS· 4066 46 4519 
58 150 130 4000 14 4067 430 4520 

120 151 70 4001 14 4068 26 4521 
116 153 70 4002 15 4069 22 4522 
105 154 120 4006 86 4070 2 5 4526 
132 155 75 4007 19 407 1 25 4527 

72 156 75 4008 76 4072 2 5 4528 
75 157 70 4009 46 4073 25 4529 
20 159 165 4010 50 4075 23 4530 
20 160 99 4011 18 4076 85 4531 
20 16 1 99 4012 24 4077 30 4532 
20 162 99 4013 4 3 407B 28 4534 
20 163 99 4014 80 4081 26 4536 
40 164 120 4015 82 40B2 25 4538 
30 165 120 4016 35 4085 90 4539 
35 166 130 4017 70 4086 90 4541 
34 167 205 4018 76 4089 150 4543 
56 170 205 4019 42 4093 53 4544 
40 172 375 4020 85 4094 210 4549 
52 173 110 4021 90 4095 95 4553 

120 174 100 4022 85 4096 95 4554 
75 175 82 4023 24 4097 340 4555 
90 176 80 4024 60 4098 115 4556 
99 177 85 4025 24 4099 150 4557 

105178 110 4026 170 4160 115 4558 
33 180 90 4027 45 4161 115 

lBO VOLTAGE 
45 REGULATORS 
45 lA +ve 5V. 12V 
60 15. 18.24V 60p 
55 lA -ve 85p 
70 l00mA -ve 5V 
70 6.8. 12. 15V 3Op 
90 I OOmA -ve 65p 
8 5 LM309K 135p 
75 LM317K 350p 
70 LM323K 835p 
70 LM723 38p 
90 7BH05 59 5p 
98 7BHG05 850p 

110 79HG 850p 
95 TBA625B BOp 

115 
14 ::" 
175 BRIDGE 
210 RECTifiERS 
210 1 Ai50V 20 
288 l Ail00V 22 
105 1 Ai400V 29 
110 2Ai50V 35 
110 2Ai400V 48 
295 2Ai600V 85 
298 6Ai l 00V 83 

95 6Ai400V 95 
95 IOAi200V 215 
99 10Ai600V 350 

125 25Ai200V 240 
130 25Ai600V 395 
120 BY164 58 
85 VM180lL 50 

345 
120 
185 SCR. 
185 THYRISTORS 
195 1 Ai200V 58 350 5Ail00V 32 
130 5A/ 400V 40 95 5Ai600V 48 
95 8Ai300V 60 120 8Ai600V 95 160 12Ai400V 95 450 12Ai800V 188 75 BT106 150 

180 BT116 lBO 
88 Cl060 38 

250 TIC44 24 
90 TlC47 35 130 2N4444 130 

130 
21 5 
215 T RIACS 
420 3Ai l 00V 48 
325 3Ai400V 56 

65 3Ai800V 85p 
65 BAi100V 60 
65 8Ai400V 69 
90 8Ai800V 115 

150 12Ai l 00V 78 
150 12Ai400V 82 
150 12Ai800V 135 
199 16Ai400V 105 
140 16Ai800V 220 
215 25Ai400V 185 
250 25Ai800V 295 
140 30Ai400V 525 
140 T2BOOD 120 
210 
275 DIAC 
230 ST2 2 5p 
195 
245 DIODES 105 AA119 15 270 BY100 24 750 BY127 12 850 CR033 250 
115 OA9 40 
115 OA70 12 
110 OA79 15 
120 OA81 15 
115 OA85 15 
790 OA90 8 
790 OA91 8 
750 OA95 8 
9 50 OA200 8 

1250 OA202 8 
480 lN914 4 
280 lN9l6 5 
570 lN4001 !2 5 
995 1 N4003!4 6 
850 1 N4005!6 6 
999 1 N4007 7 
350 lN4 148 4 
350 3Ail00V 15 
350 3Ai400V 16 
850 3Ai600V 17 

28 3Ail000V 19 
105 6Ai400V 50 

65 6Ai800V 65 
120 

75 NOISE DIODE 
280 Z5J 180 

85 
98 ZE NE RS 98 2V7 la 39V 225 400lllW 8p 220 3V3 to 33V 250 I 3W 15p 90 

4 15 
90 VARI CAPS 
80 MVAM115 158 
90 MVAM2 150 210 BA102 30 

150 BB104 40 
98 B8105B 40 

12 5 BB106 40 
100 
150 

90 Switches 
130 

Knobs 120 
510 Trans-310 
145 former 8 
120 Computers 150 
150 Books etc. 
200 

Stocked 395 
399 
192 re 85 

60 
425 
174 
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OSMABET LTD 
TRANSFORMERS TO OROER 

We make transforrn £!fS 
amongst other thing s. 

We have capacity for the supply of transform ers 10 specifica-
tion, either one off, or production runs, your enqui ries please. 
LOW VOLTAGE TRANSFORMERS : Prim 240V BC. 
63V 1 5A £3·00; 3A £4.15; 6A CT £7 ·90; 12V 1 5A I 
£3·75; 3A CT [7 ·90; 6A CT £9·75; 15V 0 5A £3·00; 18V 

CT £9·75; 5A CT 
MIDGET RECTIFIER TRANSFORMEKS : Prim 240V BC. 
6 -0 -6V 1 5A or 9-0-9V lA £3·40 each; 12 ·Q- '2V lA or 
20-0-20V Q·75A £4·15 each: 9-0-9V O·3A or 12V-O- 12V o 25A or 20V-O-20V 0 lSA £3 ·00 each. 
LTTRANSFORMERS TAPPED SEC : Prim 240V 8C. 
0· 10 · 12· 14· 16·18V 2A £7 ·50; 4A £9·40 ; 0· 12· 15·20· 
24 ·30V 2A £8·25; 4A £12·00; 0·20·30· 60V 1 A £9·00; 
2A £12·00; 0·40· 50· 60·80· 1 00· 1 10V 1 A £12·00. 
AUTO & ISOLATION TRANSFORMERS 240/ 110V a.c. 
30 to 4000 watts. many types ex stock, Lists. 
MAINS TRANSFORMERS. SPECIAL OFFER . Prim 1 
240V ,c. 300·0-300V 80 Ma; 6.3V 1 ACT; 6.3V 1 A £5.50; 1: 
LOUDSPEAKERS ! 
1!". i 
310N 3 : 8 : 16: 800 £1 .75 each; Goociman mid range 5" HI FI I 
speaker 80 lor 25W systems. £6.50; Do Tweeter 3%" CIM ; 
80 lor 25W syStems £2.50; F/ Range HI FI speakers 4 " 
I OW. 80 £3.S0; 5" do 25W 80 £S.OO. 
" INSTANT" BULK CASSETTEfTAPE ERASER 
Instant erasure of casselles. and any diameter of tape spools. 
demagnetises tape heads. 200/240V ac. leaflet £8.00. 
Casselte/Tape Head Demagnetiser, £3.50. 
" SIB" Video Tape Era ser £20. 
EDGWISE LEVEl METER FSD 200/"A 
Size 1 9 )( 1 8 >.. 20mm 8000 £1 ·50. 
CHARGING METERS 1lin diameter 
2A or 3A £1 · 25 each; SA or lOA £1 ·50 each. 
MINI FLEX CABLE 
4 core . for Intercom , telephone, burglar alarm extensions, 
etc. white pvc. 10 metres £2, 100 metres £15. 
POWER SUPPLY, TWIN OUTPUT Prim 240V BC: 
New. British manufacturer, smoothed d.c. output 20V. 1.SA, 
plus STABILISED output of 1SV 100 Ma . olu.!> l'lrlhpr 1?\I 
<l C 0 5A. complete with diagram, £4.50. 
D: P TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P .. sec tapped 3 -8 - 1S0 A-A 6KO, 30W £17 ·50; A -A 3KO 
50W £26·00; 100W IEL3 1. KT88 etcl £35 ·00. 

,G.E.C. MANUAL OF POWER AMPLIFIERS 
Covers valve amplifiers 30W to 400W £1 · 25 . I 
MULTlWAY SCREENED CABLE, PVC COVERED I 
36 way £1 , 25/75p; 14/ S0p; 6/25p; 4/20p. 

.. I 
4Op; Paper tubular, W/ E. 4/ 160V; 6/160V 30p each. I 

CARRIAGE EXTRA ON ALL ORDERS J' ALL PRICES INCLUDE V .A.T. 

Callers by appointment only. S.A.E. Enquiries, lists. 

46, Kenilworth Road, Edgware, Middsx, 
HAS 8VG. Tel: 01-958 9314 

L _ 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 
·H.A.C.' well know n by amateur construc-
tors for its Short Wave receivers. now offers 
a complete range of kits and accessories 
which have been up-dated to suit the novice 
and the expert. 
£ 14 ·50 IN CLUSIV E - th e ever popular 
and easy to construct OX receiver Mark 
Ill: containing all genuine short wave com· 
ponents. drilled chassis. valve. accesso ries 
and full instruct ions. 

A T LAST - a battery eliminator kit. which 
will last yo u a lifetime - for use in all 
H.A.C. valve receivers. H.T. batteries are 
now unobtainable, this will solve your 
problems for only £9·60. 

T TW IN TRANSISTOR RECEIVER. 
selective. sensiti ve and with fantastic recep· 
tion. vet needing only a single PP3 battery. 
at £ I 7·50 thi s receiver is ou tstanding value. 
and wi ll give you hours of interest and enter· 
tainment. 

NEW - TRIPLE-T RECEIVER. a more 
adva nced super three transistor receiver. 
loud . clear reception, value unequalled at 
bargai n price 01'.(24·00. 

All orders despatc hed withi n 7 days. Send 
stamped and addressed envelope now for 
free descriptive catalogue of kit s and 
accessories. 

SORRY, NO CATALOGUES WITHOUT S,A.E. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. Box No. 16, 10 Windmill Lane 
Lewel Road. East Grinstead, West 

SUllex RH 19 JSZ 

INDEX TO ADVERTISERS 
A. H. Supplies 
A. J . H. Electronics 
Amateur Electronics 
Amateur Rad io Exchange 
Amateur Radio Shop 
Ambit International 
Amcomm Services 
Arrow Elect ronics 

Barrie Electronics 
Bi -Pak 
Birkelt J . 
Bowes Elect ron ics C. 
BredhurSl Electronics 
British Insti tute of Electrica l Technology 
BritiSh National Radio & Elect ronics School 
Brookes B. 
Bull J . 
Burneze 

Cambridge Kits 
Caranna C. . 
Cat ronics Ltd . 
Colomor (Electronics) lid. 
Cox Radio . 
CR. Supply Co. 

Datong Electronics 

Electronic Design Associates . . 
Electrovaluc Lld 
Electra-Tech 
Electronic Mail Order 
Environmen tal Systems 

Garex 
Gemini Electrica l Componen ts 
Gemini Communica t ions 
Go\\edge Elect ronics PR 
GT Technical Information Service 
G2 Oym Aerials 

H.M. Electronics 
H.A.C . Shortwave 
Heath Electronics 
Homebru Radio . .. . .. 
Home Radio (Components) Ltd. 

I.C.S. Inlerlext 
I.l.P. Elecuonics lid. 
Industria l Supplies 
Inte!. 

Lee Electronics 
Leeds Amateur Radio 
Lexton Harvey . 
London Electronics College 
Lowe Electronics 
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M .R.S. Communications 
Manor Supplies 
Mapl in Electronic Supplies 
Marco Trading . 
Marshal! A. ILondonl lld. 
Mhel Electronics 
Microwave Modules . 
Mitrad 
Modular Electronics 
Monolith Electronics 

Northern Communications 
Northern Radio Soc iety 

Orion Scientific Products 
Osmabet 

P.C. Electronics 
P.M . Components 
Partridge Electronics 
PhOto Accouslics 
Progressive Radio 

RST Va lve Mail Order 
Radio Component Specialists 
Radio Shack .. 
Radio Society of Great Britain 
Rlscomp IAutonal 
R & TV Components 

Science of Cambridge 
Scientific Wire Company 
Solid State Security 
Solon Electronics 
Southern Valve 
South Micllands Communications Ltd 
Stcphens -James Ltd . 
Sunmit Electron ics 
Swanley Electronics 

Taurus Electronics 
Technomatic Ltd. 
Tempus 
Thanet Electronics 

V & F Smallcraft 
Van Karen Publishing . . . .. 
Vintage Modern & Communications Club 

Waters & Stanton 
Watford Elec tronics 
Western Electronics 
Wil l iamson Amplification 
Wilmslow Audio 
Winston Promotions 
Wood & Douglas . 
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Z.L. Communications 

30 
97 

Cover IV 
94 
86 

100 
81 
11 

101 
95 

85 
60 

96 
103 

98 
14 
76 
66 
96 

10 
103 
75 
30 
86 
13 

90.91 
lOO 

14 
98 
98 
47 
66 
94 
12 

76 
97 
93 

104. Cover III 

97 
98 
98 

65 
102 
60 

lOO 
12 

lOO 
30 
86 

36 

BAKER SPEAKERS 
"STAR SOUND" 

Post 
(2 ea. 

GROUP 
12in. 45 watt 
4.8 o r 16 ohms. 

GROUP 
12in. 75W professiona l 
model. 4, 8 or 16 ohms 
Response 30 - 16.000 . 

OISCO 100/ 12 
12 in 100W model 
8 o r 16 ohm 
OISCO 100-15 
15in . 100 wait 
8 or 16 ohms. 

£15 

£22 
£26 
£29 

AUDITORIUM 15 
Bass woofer lSin. Spec ial cone surround 
Heavy duty cone. 60 w atts . 20 to 8000 cps. £351 

E M I I3t X 8in SPEAKER SALE! 
With tweeter And crossover £9.95 ';_/ 
lOW S tate30r80hm at I lIlIstrated Post £1 I -

15Wmodel £10·95 ' 
8 ohm s Post £1 A 
GOODMANS 20 Watt Woofer 
S,ze 8,n 4 ohms £6 00 I 
Rubber cone surround. (1 

8 post : ' / 
.Specialunit lSwans £8·00 (1. ' .... ....... 

EMI MINI MODULE KIT 3·way 
Loudspeaker System, EMI Sin 
Bass, Sin Middle, 3in Tweeter, 
with 3-way Crossover and Ready 
Cut BaHle. 15 x 8t in. 
Full assembly instructions. 
Response = 60 to 20,000 cps 
12 wall RMS. 8 ohm. £10 ea. 
£18 ·50 pair. Postage £1 ·50. 

R.C .S . LOUDSPEAKER BARGAINS 
3 ohm . 6 4in. ( ' ·SO. 7 4in. [1 ·50. 8 Sin. (3 ·00. 5 , ·in . 
(3·00 8in. (3·50 lOin. (4 ·00. 12in. (4 · S0. 
B ohm. [1 ·50. 3in. (1 ·S0. Sin. Cl ·SO. 8in. f3·50. 12in. [4 ·S0 
16 ohm . 6 4in . ( ' · 50. Sin. [ 1· 50. 8in . [3·50. 12in. (4 · S0. 
10 6in . [ 3 · S0. 2S ohm 3 } in. 3S ohm 3io. (1·S0. 

LOW VOLTAGE ELECTROLYTICS 
1, 2,4,5.8.16.25.30.50, 100. 200mF 15V tOp. 
500mF 12V 15p ; 25V 20p ; 50V 300 : 
1000mF 12V 20p; 2SV 350: SOV SOp; 1200mF/ 75\' eop. 
2200mF 6V 25p ; 25V 42p ; 40V 60p ; 2000mF/ l 00V £1·20. 
LSOOmF SOV 70p ; 3000 .. nF 25V SOp ; 50V 65p . 
3300mF 63V £1·20 ; 4 700ll1F 63V fl.20; 27001llF/76V (1 . 
5000mF 35V 8Sp ; 50V 95p; 5600mF 76V £1 .75. 

HIGH VOLTAGE ELECTROLYTICS 
8/350V 35p 8 · 8/450V 7Sp 50· 50/300V SOp 

16/350V 4Sp 8 · 16/450V 7Sp 32 . 32·32/325V 7Sp 
32/350V 7Sp 20 · 20/450V 7Sp 100 · 100!275V 6Sp 
50/350V 80p 32 · 32/350V SOp 150 , 200/275V 70p 
50/500V£1 ,20 32 , 32/500V £1.80 220/450V 9Sp 
MANY OTHER ELECTROLYTICS IN STOCK 
TRIMMERS 10pF. 30pF, 50pF. 5p . 100p F, 150pF, 15p. 
CONDENSERS VARIOUS, IpF 10 {j 0 1m F. 3p. 
PAPER 350V-0. l1p ; 0 ' 51lp; ImF 150V 20p; 2m F 150V 20p 
400V-0 ' 001 to 0 · 05 Sp : 0 ' 115p; 0 ·25 25p ; 0 · 47 35p. 
MICRO SWITCH SINGLE POLE CHANGEOVER 20p. 
SUB-MIN MICRO SWITCH . 25p. Single pole chanae over. 
TWIN GANGS 1 20pF SOP; 500pF £" 
GEARED TWIN GANGS 25pF 95p; 365pF £1 ; 
365·365·25 · 25pF £1 . 
NEON PANEL INDICATORS 250V. Red It . * 45p. 
ILLUMINATED ROCKER SWITCH. Single po le. Red'6Sp. 
RESISTORS . 10(2 10 t OM. ;W. lW, 20 % 2p ; 2W, 10p. 
HIGH STABILITY . ,W 2% 10 ohms to 1 meg .. 8p. 
Ditto S%. Preferred values 10 ohms to 10 meg .. 3p. 
ALUMINIUM CHASSIS 18 s.w.g. UndriiJed. 4 sides. riveled 

:9ri; '1 .. 
1 . 3 12 . 8 . 2+in:-£2 .20; 113 : 10 . 2.;.in . 
-£2·70. ANGLE BRACKET 6 . t . lin. - 25p. 
A.LUMINIUM PANELS 18 s. w .g.)2 12in.-£1.30 ; 14 
910.-£1.20; 6 . 4in .- 36p; 12 . 8in.-90p; 10 7in.-80p ; 
8· 6in.-60p; 14 . 3in.- 60p; 12· 5in.--60p; 16 · 10 in.-
£1 ·40 ; 16 6in.- 90p. 
BLACK PLASTIC co nstruc tion box with bru shed aluminium 
facia size 6f . 41 . 2 " £1·50. ManV other sizes. 
BRIDGE RECTIFIER 200V PIV tamp 50p. 2 amp £1 ·00. 
4 amp Cl · 50.8 amp £2 .50. 
,TOGGLE SWITCHES SP 30p. DPST 40p. DPDT SOp. 
MANY OTHER TOGGLES IN STOCK. Please enquire. 

BSR 172 BUDGET SINGLE PLAYER idea l for disco or 

stereo cartridge £20 
Post £2 

BSR STEREO CARTRID GES Se7 medium SC8 Hi9h 
output £2. SonOlone 9TA· HC £2·50. V. IOO Magnetic £7. 

10 wait, 15 watt Up. 

12V. 100mA .. . ...... . £1 · 30 9 .0 -9V SOmA .. .... .... ..... £1.50 
. . : : : .. 1 'iv. 3 il . £3·50 ; .5 ,1 £4·00 

30V. 5 amp and lUV,3UV.40V,2amp .. £3 ·50 
17V-O-17V. 2 amp . . £. ·00 20V, 1 amp ....... .. £3 ·00 

0,5. 8.10. 16V, i amp .. £2 · 50 20V-0-20V. 1 amp .... £3 ' 50 
9V.3amp .. .. . ... . . .. £3 · 50 20f 18V .6 amp.each £11 ' 00 
15-O- 15V 2 amp . .... . £3 ·00 12-0-12V. 2 amp . . £3 ·50 
3SV. 2amp . . ... £3 ·50 ........... . £1 ·50 
30V, li amp ..... , . .. £3 · 30 28V.l amp+28V 1 amp £5 ' OO 
20V, 40V, 60V. 1 amp. ,£( ,00 32-0-32V 6·5A .. .. .... £11 ·00 

Radio Component Specialists 
337, WHITEHORSE ROAD 

CROYDON. SURREY, U .K . TEL ; 01-684 1665 
Post 50p Minimum. Callers Welcome. 

Access- Barc lay-Vi sB. lists 20p. Closed Wed. 
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It's Small-
but very Sensitive 

IC-2E HandyTalky £159INcl. 
CHECK THE FEATURES 
FULLY SYNTHESIZED - cover ing 
144-145.995 in 4005kHz steps. 
POWER OUTPUT - 1.5W with the 
9V rechargeable battery pack as supplied 
- but lower or higher output available 
w i th the optional6V or 12V packs. 
BNC ANTENNA OUTPUT SOCKET -
50 ohms for connecting to another 
antenna or use the Rubber Duck supplied. 

SEND/BATTERY INDICATOR - Lights 
duri ng transmit, but when battery power 
falls below 6V i t doesn' t light indicating 
the need for a recharge. 
FREQUENCY SELECTION - by 
thumbwheel switches, indicating the 
frequency . 

+5k Hz SWITCH - adds 5kHz to the 
indicated frequency. 
DUPLEX SIMPLEX SWITCH - gives 
simplex or plus'600kHz or minus 600 
kHz Transmi t. 
HI·LOW SWITCH - reduces power out-
put f rom 1.5W to 150mW reducing 
battery drain . 
EXTERNAL MICROPHONE JACK -
If you do not wish to use the built-in 
electret condenser mic an optional 
m icrophone/speaker with PTT control 
can be used. Usefu l for pocket operation. 
EXTERNAL SPEAKER JACK - for 
speaker or earphone. 
This l i ttle beauty is supplied ready to go 
complete with nicad battery pack, 
charger, rubber duck. 

IC2E OPTIONS 
BATTERY PACKS CHARGERS ETC 

ICBP3 9 VOLT PACK (AS FITTED) £15 .50 IC-DCl 9 VOLT REGULATOR PACK £7.50 
REPLACEMENT 

IC-CPl CAR CHARGER LEA D WITH £2.75 
ICBP2 (7 .2 VOLT) (1 WATT) £22. 00 CIGAR PLUG 

ICBP4 EMPTY CASE (WIL L TA KE SIX £5.00 IC-BC 25 CHARGER FOR BP3 AS £3.70 
'AA' SIZE NI-CADS) SUPPLIED 

ICBP5 11 VOLT PACK (2-3 WATTS) £30.50 IC-8C30 DESK CHARGER FOR £34.00 
ALL N I-CAD PACKS 
FAST FOR I C-8P5 + BP2 (1 Y, hours) 

It will seduce you in it's own way 
the ICOM IC 251E 

only 
£479INCl. 

... --

SEND FOR TECHNICAL DETAILS 

Thanet C. ,) I ICOM I £S:ciC:.::' I.. Tel : 02273/63859 

Road. Haywards Heath. Sussex. I)RACTICAL W IR ELESS is sold suhJcct to the fo llowing conditions. na mely that it sha ll no lo without the written consen t the Publishers fi rst hav ing been given. be lent. resold. hired out 
or otherwise disposed llf tw W<I) or Trade at more tha n Ihe recomrnended selling price shown on th e cover. excluding Eire where the selling price is subject to V.A.T. and th at it sha ll not be lent. resold. hired out or 
utherwise disposed nf in a' Illutllated condi tion or in any unau thonsed cover by way of Trade or affixed to or as parI ()f any puhtication or advertisi ng. lit erary or pictorial ma tter whatsoever. 
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IC-255E 
An experts 

mobile choice 

25 Watts - 5 Memories - Scanning - 600kHz 
AND User Selectable Repeater Shift - Full Coverage in 5kHz or 25kHz Steps. 

• Crystal controlled Tone Burst . ' Alternative programmable shift 
• Full band coverage - extendable to 148MHz if required • Reverse Repeater facilities 
• Four digit LED display • RIT 3kHz for those off channel stations} 
• 25 Watts output or lW low power • Scan control from the m icrophone (optional mic available) 
• A superb receiver using grounded gate FET front end • Good loud audio 
• Scanning over a user programmable range • Optically coupled tuning between control knob and CPU 
• Memory scan • Multiway 24 pin locket on back for touchpad. computer. or external control 
• Stop on empty or busy channels • Rugged modular PA (Guaranteed of course!) 
• Tuning in 25kHz or 5kHz steps • Mobile mount wh ich can be padlockP.d 
• 5 Memories - retained while the power is connected to the rig' Up-down scanning microphone available 
• Built-in 600kHz Repeater Shift 

CAN YOU RESIST SUCH.A TEMPTATION 

EnjoyVHFmobile 
at it's best-IC-260E 
The IC·260E offers such extras as full frequency read 
out, upper and lower sideband, and scanning as well as 
FM and CW. Th,us, it makes an ideal base station, when 
used with a DC power supply, as well as a mobile. Now 
supplied with up-down scanning mic. 

£3391NCl. SEND FOR TECHNICAL DETAILS 

AGENTS (PHONE FIRST - All evenings and weekends only, except Burnley) 
Scotland Jack GM8GEC (031-665-2420) Midlands Tony G8AVH (021-3292305) 
Wales Tonv GW3FKO (08742772) North West Gordon G3LEQ (Knutsford (0565) 4040) 
Burnle.v (028238481) -
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Make it for a Song! 
0 jjJ] JJjJ jJiJ 

o 

The New Maplin Matinee 
Amazing Value 

For Only £299.95 + £99. 50 for cabinet if required. 

Easy to bu ild . Lates t technology -- mea ns less 
cost, less componen ts and 80% less 
wiring . Compara ble with organs se lling for up 
to £I ,000 .00 Two 49-note manuals. l3-note 
peda l boa rd All orga n voices on 
d rawba rs . Preset voices: Banjo , Accordion , 
Harpsichord , Piano, Pe rc ussion . Pi a no sus ta in 
Sustain on both manua ls , a nd peda lboard . 
Elect ronic ro tor, fa st a nd slow. Vibra to 
a nd Delayed vibra to. Reverb . 
Manua l a nd Auto-Wa h. Glioe 
(Hawa iian Guita r Sound ). Single 
finger c hord ing pl us me mory. 30 
Rhythms t 8-instru rnent voicinq . 
Ma jor, Minor and Seventh chords. 
Unique wa lking ba ss lines with each rhythm. 
Uniq ue counte rmelod y line with each rhythm. 
Truly amazing value for money. 
For full construction details contact 
Mapin Electronics. 

T he com ple te b uyers' Juide to e lect ronic 
com ponents. W ith over 300 pages. it's a 
comprehensi ve guide to electronic 
components with thou ;ands 01 
photog rap hs and illus' ra tions and page 
a lter page 01 inva luable d a ta Get a copy 
now i t 's th e one caL Iiog ue you can 't 
a llord to be Wi thou t. 

------------------Post this coupon now lor your cop y of our 198 1 
ca ta logue price f 1 
Please send me a copy of your 320 pagE ca ta log ue. 
enclose £ 1 (Plus 25p p&p ) If I am not ce,mpletely 
satisfied I m a y re tu rn th e ca ta logue to y.)U and ha ve my 
money re fund ed If you li ve outsid e the UK send £ 1.68 
or 12 I n tern a tiona l Rep ly Coupons. I I enc lose £ 1.25 . 

I N ame I. 
A dd ress _ ___ ___ ___ _ ___ _ _ _ I I 

______ 

Mrlr llll i::I f 'C "t r () !ll C Supp lI es Lt d 
Al l rn,, 1i I" P O /3" , 3 . Rcly lelg h, b se , SS6 8LR 

S, )11 1 h.·" . 1107021554 I 55 S. i1, ·s 107021 5Ci29 1 I 
Sho r s 
I S9 Ib! Kutq S llt "'I , H. II11rne rs nul /J. LHHiulI W6 Tt. .... leph0nt> {OI ) 7 48U926 
2U4 Londul! HII, ld Wt.·s l( ·ld! -on -SPd F.SSt ' x Tp ll' phllll t-' S.JlI lh(' IH.i (070 2) 554Utl(l 
&,Ih M () I\.L rys 

Catalogue now on sale in all branches of WHSl\lITH Price £1.00 
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Frequency 
counter 

(f.m.) 

unit 

IWRM346! a.m. dun!t f.rn. 

11 '--1---T-----=o.;;;! 
11 
11 

o.m. 
c3 

I 
11 
11 

corn 
b14 

11 '=--t---=::i:hI 
11 11 
11'--_---' 

L6 to LlO-TTlOl 

52 

1 1 r r 
59 510 511 5120 
Lw. m.w. s.w. f.rn. 

FLt to FL6-10·7MHl:. 
All diodes lN4148 unless otherwise stated, 

f.m.r.f.unit 

b22 1.'.'O---<Jb2B 

-.-cL....ob29 
" :O--ob27 

513 
TV 

TV r.f.unit R411C50 R411R42 R421C49 

Practical Wireless, April 1981 

54t058 ganged switche;; 
only one at Q time can be 'In t 

R23 

b22 11 

Practical Wireless, April 1981 

C65 

C64 

.,. 

__ ______ __ __ ________ 

Fig. 1 (top): Circuit diagram of f.m. and TV sections of 
the PW Winton Tuner 

Fig. 2· (left): Circuit diagram of a.m. section 
Fig. 3 (above): Circuit diagram for PW Winton power 

supply 

53 

www.americanradiohistory.com


	PW 1981 04_Page_001
	PW 1981 04_Page_002
	PW 1981 04_Page_003
	PW 1981 04_Page_004
	PW 1981 04_Page_005
	PW 1981 04_Page_006
	PW 1981 04_Page_007
	PW 1981 04_Page_008
	PW 1981 04_Page_009
	PW 1981 04_Page_010
	PW 1981 04_Page_011
	PW 1981 04_Page_012
	PW 1981 04_Page_013
	PW 1981 04_Page_014
	PW 1981 04_Page_015
	PW 1981 04_Page_016
	PW 1981 04_Page_017
	PW 1981 04_Page_018
	PW 1981 04_Page_019
	PW 1981 04_Page_020
	PW 1981 04_Page_021
	PW 1981 04_Page_022
	PW 1981 04_Page_023
	PW 1981 04_Page_024
	PW 1981 04_Page_025
	PW 1981 04_Page_026
	PW 1981 04_Page_027
	PW 1981 04_Page_028
	PW 1981 04_Page_029
	PW 1981 04_Page_030
	PW 1981 04_Page_031
	PW 1981 04_Page_032
	PW 1981 04_Page_033
	PW 1981 04_Page_034
	PW 1981 04_Page_035
	PW 1981 04_Page_036
	PW 1981 04_Page_037
	PW 1981 04_Page_038
	PW 1981 04_Page_039
	PW 1981 04_Page_040
	PW 1981 04_Page_041
	PW 1981 04_Page_042
	PW 1981 04_Page_043
	PW 1981 04_Page_044
	PW 1981 04_Page_045
	PW 1981 04_Page_046
	PW 1981 04_Page_047
	PW 1981 04_Page_048
	PW 1981 04_Page_049
	PW 1981 04_Page_050
	PW 1981 04_Page_051
	PW 1981 04_Page_052
	PW 1981 04_Page_053
	PW 1981 04_Page_054
	PW 1981 04_Page_055
	PW 1981 04_Page_056
	PW 1981 04_Page_057
	PW 1981 04_Page_058
	PW 1981 04_Page_059
	PW 1981 04_Page_060
	PW 1981 04_Page_061
	PW 1981 04_Page_062
	PW 1981 04_Page_063
	PW 1981 04_Page_064
	PW 1981 04_Page_065
	PW 1981 04_Page_066
	PW 1981 04_Page_067
	PW 1981 04_Page_068
	PW 1981 04_Page_069
	PW 1981 04_Page_070
	PW 1981 04_Page_071
	PW 1981 04_Page_072
	PW 1981 04_Page_073
	PW 1981 04_Page_074
	PW 1981 04_Page_075
	PW 1981 04_Page_076
	PW 1981 04_Page_077
	PW 1981 04_Page_078
	PW 1981 04_Page_079
	PW 1981 04_Page_080
	PW 1981 04_Page_081
	PW 1981 04_Page_082
	PW 1981 04_Page_083
	PW 1981 04_Page_084
	PW 1981 04_Page_085
	PW 1981 04_Page_086
	PW 1981 04_Page_087
	PW 1981 04_Page_088
	PW 1981 04_Page_089
	PW 1981 04_Page_090
	PW 1981 04_Page_091
	PW 1981 04_Page_092
	PW 1981 04_Page_093
	PW 1981 04_Page_094
	PW 1981 04_Page_095
	PW 1981 04_Page_096
	PW 1981 04_Page_097
	PW 1981 04_Page_098
	PW 1981 04_Page_099
	PW 1981 04_Page_100
	PW 1981 04_Page_101
	PW 1981 04_Page_102
	PW 1981 04_Page_103
	PW 1981 04_Page_104
	PW 1981 04_Page_105
	PW 1981 04_Page_106
	PW 1981 04_Page_107
	PW 1981 04_Page_108
	PW 1981 04_Page_109

