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H.F. TRANSCEIVERS 

, .. 

YAESU 
FT 

208R 

£190 

, . 
( . 

.. 

1
FT IOIZ MK III FM 

£529 
I FT IOIZD Mk III FM 

£599 
inc. VAT . 

AIRBAND 
RECEIVERS 

[rr---"f 

R517 
£49.50 
inc. VAT. 

Tunes 
118·144 

MHz 

NEW 
STANDARD TWINS 

C78 70cm F.M. Portable 

£219 inc. VAT 

C58 2M Multimode 

£239 inc. V A T 

SX200N 
£264 

inc. V A T & Carriage 

multimode 
portable 

price 

£229 
inc. VAT 

TRANSCEIVERS RECEIVERS ACCESSORIES 
, H.F. 

T RI()TS I JII \ ', .................................................................... £450 
SW /\ ~ lOO ;-'1:< ...................................................... £4 18 
YAFSL' FT 7{)7S ..................................... .. ...................... £454 
m.I OTS 1 .~OS ... . ......................... ........... £547 
I RI O rs 53 ()S ............ ... ......... ... ... ......... .......... .................... £56 1 
Y:\/ ·Sl F I" HIli'. ;"1\" III ............................................ £529 
Y,\ I 'St ' F' j 70 i....................... . .................................. £529 
Y .. H Sl ' [-"1 IOIZ I> ;"\1., Il l... .... £599 
S\\' :\:-'" AS [,R() I ~II ........................................................... £613 
SW,\ :'>1 IO~ 11:\ ....... . .................................... £ 798 
Y:HSt ' F I lo i;" l £690 
TR IO TS X.;OS ............................................................ £726 

',*'*,u:!i'41 
I .IU, . \ 11 'LT! ~oo FX. 
IC()~I l e ~~:' E ... .. 
T RIO rR 7X(III .............. .... . 
TK IOTK X.H)(l( 71).:rnl .. 
HIO TS 77.111 ". 

HANDHELD F.M. 

I CO~II C1 F ............... . 
YA I·St · FT 1t1XK .. . 
TRIO TR ~3otl .. . 
TR 10 n { 1"'00 ..................... . 
Y .. \I ·SL· I· r 70 XI{ 1711 ~· llll. .... . 
ST ·\'\;!>A I{f) (' ,:\ I-n l 'Ill L 

MULTlMODES 

.."""""""""""""""""". £IB9 
. """"". £255 

...... ... "",, £276 
. "". ",, £)29 

... p,o.a. 

. £ 169 
.................... ..... ........... ...... £190 

................................... £ 166 
........................ £1 98 

.. .. .... " ..... "" ..................... £ 199 

............................... £ 2 19 

ST .. \ :"11ARI> C~X [ pllnahlel.. .. .............................. £249 

r X~\\ ~ I' ;I : '~<I.rt"~"d'I~' ." . ........ ..: m~ 
ICO~'l le 2I}OE.... .. .................... £359 
T R 10 TR ·1000.......... .. ................................ ,[J7 1 
YA[-'S l ' n ", XII K ... . ................... £ 359 
t( · ();" II C ~ 5I F ...... . .......................... £495 
T RIO T R I/ ~oo ... .. ................ £482 

'i" 
Y,\ESt ' FR(i 7 .. ............................................................... £189 
1.0\\, 1·. S KX .'OIL ......... £1 95 
TRI()}{ Ilj(HI.... ......... . ................ ................. £305 
Y,\ESL' FIUi 7700 .......... .. ............. .. ..... £ 309 
YAESL' FR( i lilll);"1 \11th IlIl'l1lher, ................................... £389 
.I .R.(· . N RI> ~ 1 ~ ITII I· BF ST~I ... .. ............................ £94t:1 

S I·.A RC Il ·I .... .... ........ . £ 45 
·\ .(} .R. ·\R .:!.:! (.:!;.. I L ............................................................ 183 
, .00R . \IC~ 1\1 \RI" I L .. . ...... £89 

1· . I>.t..: . r\ I ~ (' B ............................... .................... ................... £89 
SX ~IJ(I:'\ S( · ":"~ FI{ ........................................................ £264 

AIR BAND 
I{ ~ I i II A:'\ OI II ·. I .l l ......................................................... £49.50 
SX 2tK)N SC ,\N NEI{ .................................................... £26 4.00 

. \ \·S I'/. I " 1 ( · ·\I)S-l ~ II\ 1 \ 111{ ...... ....... ........ ................. 1 1.00 
( " S IZ I '\; 1( · \J)S':! . .:! \ IIH I I· r .:!' lI lRl ........................... £2.50 

DRAE POWER SUPPLIES. IHV Fully prole.led 
.1 \\ 11' l ' O'\; 11'(1)1'" 
I , \\ IP l 'O ,\; II "I·CJI · .... 
I~ \\ IP cn'\; 11 ,\; " (11 " 
.:!"' \\\P CO'\: 11"1 lit " 

MORSE EQUIPMENT 
11 ":' - ,, - 1'1' Il",,!! ":' \'\ 
\ 1":' -n.1 "iqUl·l·h· I':I.1.fk 
I t..: I ~ 1 I lhll~ 
I t..: \1 I ~ \ 1:1I .. :hlll~ ".k [,ull' Ilh'lIIh,r 
I· t..: 1511 I k .. :tr,'l1i,,· t..: \·h·r 

£27.951£1.501 
£44.95 (£2.00} 
£69.001£2.501 
£99.001£5.001 

£ 1 0.50 (£0.501 
£10.50 (£0.50) 
£29.95 (£0.751 
£10.951£0.501 

£7..001-1 

SAFETY MICROPHONES 

DESK MICROPHONES 
Y \1 S" Y \1 .~", I D u:,1 11 11 1'.:.1:\11\'\.' 1 
I'RI I) \ 1 (·5111 1 )Llal l lll pl·daLl~·\· 1 
"i l l ' . RI "'",", 1) 11 )lIal I IH p\'dall ~'\' 1 SIIl 'RI ~.:! 1I 1 ,.:rI\·, 11 1',1\'\'r \1 i\' 
·\l l() :" IS ·\\I :' II~ ( ·" 'lIprl·""r \ I i.: 
\ D()~ I S '\ I XO~ (' '',l1 lul'",'r \11 \' .. 11 p' ~ 

TEST E UIPMENT 
1)1{ \I \\, ·\\'1 \1 1 11-1< 1.:0 -l~U \111 1 
1:.\ I \\. \ \'I : \ l1 · I I' R 1-1I1I t..: ~~II \111 /1 
1'1{ I() D\l XIII I l ip \kl \'r /l 'p h ' ~~o \ 11 1/1 

DUMMY LOADS 
111 .:!II I 30\\' \1a \1 ]>1.2 ~' J 
I II /,111(,0\\' \I ;t\I I'1. ~ ~·' 
[)1. hlllhO\\' \b\l ~ '!"pc 
l)l l~IlIJ:,OW \I : I\l pi ~~ q 
1)1. j ,IIIIII,IIII\\ \ 1 \ '\1 

T.V.I. PROBLEMS 

1 : 1~ I\ i \ ' ll ' \'lt~l: ,I ,~~'p~;~':\i\~:;~ \t~~; IkWI 
1\ 1 .~I' I .'11 1'.'" lil ll'r t I :'11\\ I 
I J 1' ·1 \ Il idl P;I" lill\'r I I \ . .1,1\\ fl kadl 
I ~'rr'k I{II I;:, I "I' \fll:di l ~ I . " .I,a Pa p:ur 

HEADPHONES 
Y \1 Sl ' \'11.''-
Y \ 1 \oi l ' Y II -- ' .'11 II~hl\H',dll 

I j{ I f I I I ~ "' 
I ]{ I f ) 115.' I 1 Il\lIr~ '(111,,11\·,1 

SWR!POWER METERS 
\\'1'1 Z S I' J ~ \ I II I.I · . ," Il .:!\ 11 
\\· I· I. Z S I' .:!IHIII IY . ''\; I> ~\l1 
W I· I.Z S I' .~ 1I0 I I U ·. ~ \1 ~1I ,,' 1l1l 
\\T I I S I' "'1I111~\ 1 \ ,\; Il -II\'IIII 

£ 18.80 1£1.501 
£25 .76 (£ 1.501 
£29.95 (£1.501 
£)9.95 (£1.501 
£)9.00 (£0.751 
£59.001£0.75) 

£24.95 
£28.00 (£0.751 
£5 1.001£0.751 

£5 .00 (£0.501 
iB.BO (£0.501 

£ 16.5 0 (£0.501 
£1 4 .951£0.751 
£29.00 (11.50) 

£22.251£0.751 
£1 9.30 (£0.75 ) 

R~jlmgl 
£0.80 (fO.201 

£9.951£0.50) 
£ I 0.75 (£0.501 
£ 10.35 1£0.50) 
£2 1.851£0.501 

£29.95 (£1.001 
£59.951£ 1.001 
£75.00 (£1.001 
£59.951£1. 001 

A /I prices correct at time of going to press. 

~MAIL ORDER - RETAIL CALLERS 9-12.30 : 1.30-5.30 
~HIGH ST.,HANDCROSS,W.SUSSEX.0444 400786 

BARCUYCARD -VISA 
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DAIWA POWER 
METERS 
CN620A 1.8-150 MHz up to 1KW 
CN630 140-450 MHz up to 200W 
CN650 1.2-2.5 GHz up to 20W 

£52.81 inc VAT 
£71.00incVAT 
£95.00 inc VAT 

CARRIAGE ON METERS £1.25 
CARRIAGE ON MIKE SYSTEM £1.50 

Until recently, the in-line measurement of RF power and SWR involved calculation or the use 
of two instruments. Now, DAIWA have introduced a range of power meters which provide an 
elegant solution to the whole problem of RF measurements. Utilising two toriodal current 
transformers- to detect true forward and reflected power, and feeding the outputs to a twin 
movement meter with crossed pointers. it is now possible to measure forward power (LH 
scale), reflected power (RH scale) and SWR (where the pointers cross) at a single glance. The 
DAIWA CN series power meters represent the ultimate power meter for the professional and 
amateur alike, and are indispens"able in the fully equipped station. Three models are currently 
available covering frequencies right up to 2 .5GHz so there's one for you whatever your in
terests. 

POWER SUPPLIES 
KRT500 

I JRC I f)apon Radio Co., .lid. 
Since 1915 

NRD 515 
The N R D 515 is a PLL-synthesised com
munications receiver of the highest class featuring 
advanced radio technology combined with the 
latest digital techniques. 
The new NRD 515 is full of performance 
advantages including general coverage, all modes 
of operation, PLL digital VFO for digital tuning, 24-
channel frequency memory (option), direct mixing, 
pass-band tuning, etc. JRC's 65 years of radio 
communications experience will give you "the 
world at your fingertips". 
The NRD 515 is but a single item from the JRC 
product range which extends all the way to full 
marine radio installations for supertankers. 

2 

Meet the 

HONOR family 
KRT100 11 RANGES 
KRT200 18 RANGES 
K RT500 43 RAN G ES 
carriage KRT1 00 £ 1.00 

THE 3 MODELS 
ALL MODELS 240 VOLTS A.C. INPUT. 

£5.35 inc. VAT 
£9.85 inc. VAT 

£15.60 inc. VAT 
KRT200 & 500 £1.50 

the pp 1305 4 amp 13.8 volts d.c. £18.40 inc. VA r 
the pp 137 7 amp 13.8 volts d.c. £32.00 inc. VA r 
the pp 131 0 10 amp 13.8 volts d.c. £49.50 inc. VA r 
Carriage £2. 00 

NRD 515 SYNTHESISED HG RECEIVER 
NHD 515 MULTI CHANNEL MEMORY UNIT 
NVA 515 LOUDSPEAKER 
CFL 260 600Hz CW FILTER 

£948.75 inc VAT 
£161.00 inc VAT 

£27.60 inc VAT 
£34.50 inc VAT 

Practical Wireless, November 1981 
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Once again from Trio an absolutely 
fantastic 2 metre FM Mobile 
Transceiver. Compact, simple to 
operate, full 2 5 watts output - a truly 
dazzling piece of gear. 
Designed by Trio to provide a 
miniature transceiver, the TR7730 
measures 6in wide by 2in high by 8in 
deep. 
In providing both first class 
performance in ttansmission and 
reception Trio engineers have again 
triumphed. 
Switch on your Rig and listen for the 
outstanding signal from a TR7730. 
The five memories, the band and 
memory scan facility, together with 
the up/down mike and com
prehensive mobile fixing kit make this 
the rig you have been waiting for. 

.25 watts output in high power 
position for good mobile com
munications - 5 watts in low posi
tion. 

• Five memories for either Simplex or 
repeater operation . The fifth 
memory is capable of non-standard 

• Memory scan. Automatically locks 
on an occupied memory channel 
and resumes scanning when the 
signal disappears or when the scan 
switch is pushed. Scan hold or 
mike push to talk switch cancels 
the scan function. 

• Band scan. The Rig scans the band 
in either 25 or 5kHz steps and 
locks on an occupied channel. 

• Both mobile mounting bracket and 
up/down microphone included with 
the equipment. 

the new compact 2 metre fm transceiver 

TR-7730 £238 inc VAT carr £4.50 

The TR9500, a 70 cm multimode mobile 
giving 558, FM and CW operation in a 
compact rig based on the phenomenally 
successful 2 metre 9000. Combining the 
convenience of FM with the "DX ability" of 
SSB on the 70 cm band this is the rig all 
discerning VHF and UHF amateurs have 
been waiting for. Used alongside your ex
isting 2 metre equipment a new spectrum 
of contacts becomes available. Repeaters, 
satellite working. simplex and with the 
addition of your 2 metre rig Duplex com
munications are at your finger tips. Of 
course the matChing accessories SP120 
speaker. BO-9 system base and PS20 
power supply are all available to enable 
you to build a base station system second 
to none. 

The TR9500 features: 
• FM. USB, LSB and CW. 
• Similar in size to the TR9000. 
• Two digital VFOs. 
• M ultiple scan facilities for various 

modes. 
• 6 memories, 5 for simplex or repeater 

shift - and the sixth memory for a non
standard offset. 

• Digital frequency display. 
• Covers 430 to 440 M Hz. 
• Up/down microphone for manual band 

scan. 
• RIT (Receiver Incremental Tuning) for 

SSB and CW. 
• AF gain control. 
• Mobile mounting bracket. 
• Led indicators for on air and busy. 

the new 70cm FM, SSB & CW mobile 

TR-9500 £472 inc VAT carr £4.50 

$TRIO 
pacesetter in amateur radio 

Trio 8400 the new way to 70cm FM mobile. a fully synthesized 430 
440MHz 10 watt output, mobile transceiver with memories, 2 separate 
VFO's all in a truly amazing compact package. Complete with up/ down 
frequency shift microphone and car mounting bracket the TR8400 is 
the way to go .. . 70cm is on the move. 

T R -8400 70cm FM mobile 
£329,13 inc VAT. Securicor carriage £4.50 

TR-9000 The exciting TR-9000 2-metre all -mode transceiver 
combining the convenience of FM with long distance SSB 
and CW in a very compact, very affordable package. Because 
of its compactness the TR-9000 is ideal for mobile installation, 
add on its fixed station accessories and it becomes the obvious 
choice for your shack. 

TR-9000 2 Metre Multimode 

£371,91 inc VAT. Carriage by Securicor £4.50 

TR-7800 Trio's remarkable TR-7800 2-metre FM mobile transceiver 
provides all the features you could desire for maximum operating enjoy
ment. Frequency selection is easier than ever, and the rig incorporates 
new memory development for repeater shift, priority, and scan. The 
TR-7800 by Trio, the only FM mobile. 

TR-7800 The Ultimate 2 Metre 
Mobile FM rig 

£276.00 inc VAT. Carriage by Securicor £4.50 

PRICES & SPECIFICATION SUBJECTTO CHANGE WITHOUT NOTICE 
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4 

4.000 sa FT 
DEVOTED TO 
RADIO COMMUNICATION 

24 HOUR TURN ROUND 
ON ALL ORDERS! 

"SUCH NICE PEOPLE" 

WATERS & 
STANTON 
ELECTRONICS 

~"c : .~ " _ -_=~,~ILL 

5 miles from Southend-on-Sea ~:::.: -~ .sc ~~~~J _~ _.~ ~. 18/20 MAIN ROAD. HOCKlEY. 
ESSEX. TEl (0702) 206835 Why not bring the whole family for a day out? ~ ... -~ ~ 

:::::~ 

FDK 
750E TRANSC 
2M FM-SSB-CW 
* 1/ 1 0 Watts * All modes 

fit 
* Digital readout * 144- 146MHz 

• ' .' • : ~~n;a?~~S~ntrol 
* Dual FVO * Up/down Mic * Hardware kit 

£289 (carriage free) 
SAE FOR COLOUR LEAFLET 

GLOBAL PS15 
13·8v 5-6 Amp 
METERED PSU 

£31.95 
(carriage £2.00) 

~t last a fully metered power supply providing 5-6 amps at 
13·8v DC. Made specially for us by one of Japan's foremost 
manufacturers. Fully protected and with an extremely 
generous transformer. this unit will power almost any 
mobile transceiver up to 25 watts. A flick of the switch in
dicates either volts or amps. 

< " 

FDK 
M700EX TRANS.CEIVER 

2M FM 25 WATTS <.:' 

~.~~~~ ;.; t;..-~. --. 
~~ \.J . .g-' C_ 

* Synthe$ized * 25 & 12-;- KHz steps * Priority scanning * Variable power. * Digital display * Tone burst * Reverse repeater * Fully protected * Hardware kit 

(carriage free) 
SAE FOR COLOUR LEAFLET 

Latest version 

;~;;;;l;iiii~ SX200 MONITOR 
. 26-500MHz 

£260 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 anyw here for 
anything. Channel memory, scanning and built-in 
clock are just a few of its features. If you're in
terested in amateu r radio. aircraft. Police. taxis, 
etc., then this receiver covers them all. 

AZDEN 
2M TRANSCEIVER 

UNBEATABL. 
PRICE 

~~!~e) I • 

* 144-146MHz FM * Digital readout 25KHz or 12-;-K Hz * 8 memories (programmable) * Programmable scanning * Remote mic control * Detachable control head * Complete with all accessories 
IMPORTED DIRECT BY US 
12 MONTHS WARRANTY 

FASTEST 
MAIL ORDER SERVICE 

IN THE BUSINESS 

"WELZ" PROFESSIONAL RF PRODUCTS 
AT AMATEUR PRICES! 

TRIED OUR 
NEW TECHNICAL 
BOOK SERVICE? 

SAE FOR COLOUR LEAFLET 
~-----,.:;;;;;;- ---- --- ~- --- -~ _____ ~ I \ " - .. "" r~_ 
~~; : ". ' 

~~.~~. - :, '.: ..... - -
BY RETURN SERVICE 

ON ALL STOCK 
TITLES 

SP300£79 
The SP300 is the most sophisticated in~line RF 
measuring device available to the amateur. Accurate 
to between DC and 500MHz at power levels from 1 
watt to 1 Kw. This unit tells the truth about the 
actual amount of R F reaching your aerial. Ideal for 
measuring power and swr curves to very precise 
standards. 

(post free) 

A Guide to Amateur Radio (18th ed.1 
Amateur Radio Techniques (7th ed,) 
Amateur Radio Operating Manual 
UK Amateur Radio Call Book 
Radio Amateurs Examination Manual 
Radio Data Reference Book 
Amateur Radio Log Book 
Receiving Log Book 
Mobile Log Book 

£3.10 
£6.15 
£4.96 
£4.37 
£2.75 
£5.00 
£2.50 
£2.68 
£1 .15 

CH-20A 

£13.95 
The CH-20A is a 2 way coax switch (502391 to laboratory 
standards rated at DC-900M Hz for an insertion loss of less 
than <?, db at up to 1 Kw. We guarantee that you won't find 
anything better at double the price! 

C~j,,] 
SP15M £29.95 

The 5P15M is a budget price version of the 5P300 model 
having a sensitivity such that it is able to measure power 
and swr curves from 1 watt to 200 watts. We actually 
guarantee that you will not be able to buy anything more 
accurate at the price 1 
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THE UK SPECIALISTS 

IN RADIO COMMUNICATIONS 
FOR THE ENTHUSIAST 

(Marine version £86) 

Truly amazing! 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. 

PROFESSIONAL AIRCRAFT MONITOR 

R517 £49.50 
(as supplied to pilots, ground crew etc.) 

The R517 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 

R PRICE £305( Free S,:,curicor) 
Delivery 

YAESU COMMUNICATIONS 
RECEIVER 

FRG7700 £299 
FRG7700MEM £380 

Free Securicor 
Delivery The R 1 000 has really caused a stir in the receiver market! Its performance 

matches professional receivers costing many times more and with our new com
,petitive price of £305 it must be the best value on the market today. Full digital 
readou! from 200kHi (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 la really good one!) built-in speaker, digital clock/timer and both 230v 
AC/12v DC operation. IYes 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. 

SR9 VHF 

RECEIVER 

AMATEUR/ 

MARINE 

£46 inc. VAT 
The SA9 must be one of the most popular monitors 
for 2 metre amateur radio enthusiasts. (Also 
avai lable as a marine version at the same price). It 
is fully tuneable across the band with the option of 
also installing up to 11 xtal controlled channels. 
Power requirements are 12v DC negative earth at 
200ma approx. The unit comes complete with 
mobile mounting kit and built-in speaker. 

tIiiII
'riEriW M161 FM SCANNER 

. ' . , AMATEUR OR 
i " ' . MARINE MODEL 

' . £59 inc. VAT 

This highly compact monitor can be supplied either 
for the 2 metre amateur band or the marine band. It 
has the capability of scanning up to 16 channels 
and hunting out and locking on to any signal that 
appears. Ideal for mobile or base operation an ex
ternal 12v DC supply is required but unit has built
in speaker, mobile mounting brackets, etc. The 
receiver comes with the national calling channel. 
Additional crystals for channels are £3 each. 

NO MORE TV INTERFERENCE 
FROM CB OR AMATEUR! 
GLOBAL 

HP4A£5.95 
Post free. 

If you're suffering T.V. in
terference, here's a brand new 
device specially designed and 
made for us in Japan. The HP4A 
now offers about 100% cure 
against TV interference because 
of its advanced design, yet it has 
no effect on the picture. Be pre
pared, keep one handy! 

SEND 14P 
FOR OUR FULL 

CATALOGUE OF 
EQUIPMENT 

28MHzFM! 
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. 

------------------------------------MAIL ORDER SLIP to: Waters & Stanton Electronics, Warren House, Main Road, Hockley, Essex. 

~~~:;;:: : : : ::::::::::::::::::: ::::::::::::::::::::: : :::::::::: : ::::::::::::::: : :::::::::::::::::::::: : ::: Goods required :::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::: 
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IC-730 

£586 
ICOM'S answer to your HF mobile problems 
- the JC730. This new 80m-10m 8 band 
transceiver offers 100W output on SSB. AM 
and CW. 

Outstanding receiver performance is 
achieved by an up-conversion system using a 
high IF at 39MHz offering excellent image 
and I F interference rejection. high sensitivity 
and above all wide dynamic range. Built in 
Pass Band Shift allows you to continuously 
adjust the centre frequency of the I F pass 
band virtually eliminating close channel in
terference. Dual VFO's with 10Hz. 100Hz. 
and 1 KHz steps allows effortless tuning and 
whats more a memory is provided for one 
channel per band. Further convenience 
circuits are provided such as Noise Blanker. 
Vox. CW Monitor. APC and SWR Detector to 
name a few. Provided the IC730 is kept con
nected to its supply its CPU will remember 
your instructions even when turned off! Built 
in fan keeps the finals cool and remember 
there is no tuning to be done. A built-in 
Speech Processor boosts talk power on 
transmit and a switchable RF Pre-Amp is a 
boon on todays crowded bands. Full meter
ing. WWV reception and connections for 
transverter and linear control almost com
pletes the IC730's impressive facilities. Use 
this rig as a high class mobile or with a 
suitable 13v psu as your main base station. 
Give us a ring and ask for a full spec. to be 
sent to you. 
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IC-202S 

£169 
The IC-202S is a very well designed 

2m SSB portable. It offers 3W pep output on 
USB. LSB and CW. Large battery capacity 
IHP11 type) or Nicads if you wish. A special 
VXO circuit to provide smooth tuning and 
crystal stability needed for SSB operation on 
2m; Each of the four 200kHz band positions 
allows operation anywhere in 2m ISupplied 
with 144-144.2 and 144.2-144.4). Top of 
the band Oscar xtals available for " cross
pond working". 

It has a DC socket and S0239 sockets 
for mobile or base station working barefoot 
or as a prime mover. Mobile mounting 
brackets. Nicad packs chargers. cases all 
available options. You must agree. a very 
versatile well proved rig. The 70cm twin of 
the 202S having very similar feature cover
ing the frequency range of 432-435.2MHz. 
Their versatility is well worth an enquiry. 

IC-24G 

£169 

The famous IC240 has been improved 
given a face lift. and renamed the IC24G. 
Many thousands of 240s are in use. and its 
popularity is due in part to simplicity of 
operation . high receiver sensitivity and 
superb audio on TX and RX. The new IC24G 
has these and other features . Full 80 
channels lat 25kHz spacing) are available 
and read out is by channel number - selected 
by easy to operate press button thumbwheel 
switches. This readout can clearly be seen in 
the brightest of sunlight. Duplex and reverse 
duplex is provided along with a crystal con
trolled tone call Hi-1 OW and low-1W RF out
put is available along with a 12tkHz unshift 
should the new channel spacing be 
nece·ssary. The old IC240 proved to be the 
most reliable ng we have ever sold - the 
I C24G. because it is so similar. looks like 
following the same pattern. 

Remember. for ' mobile use a rig MUST 
be easy to operate to be safe. Send for 
technical details. 

Practical Wireless, November 1981 
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IC720A 
£883 

The main problem that the amateur of today has to deal 
with is deciding just which rig out of the many excellent 
products available he is going to choose. Technology is 
advancing at such a rapid rate and getting so sophisticated 
that many cannot hope to keep up! 

Perhaps one way of dealing with the problem is to look 
at just what each model offers in its basic form without hav
ing to layout even more hard earned cash on "extras'. The 
IC720A scores very highly when looked at in this light. Ho.w 
many of its competitors have two VFOs as standard or a 
memory which can be recalled, even when ona different 
band to the one in use, and result in instant returning AN D 
BANDCHANGING of the transceiver? How many include a 
really excellent general coverage receiver covering all the 
way from 100kHz to 30M Hz (with provision to transmit 
there also if you have the correct licence)? How many need 
no tuning or loading whatsoever and take great care of your 
PA, should you have a rotten antenna, by cutting the power 
back to the safe level? How many have an automatic RU 
which conceals itself when the main tuning dial moved? 
How many will run full power out for long periods without 
getting hot enough to boil an egg? How many have band 
data output to automatically change bands on a solid state 
linear AND an automatic antenna tuner unit when you are 
able to add these to your station? 

Well you will have to do quite a bit of hunting through 
the pages of this magazine to find anything to approach the 
IC-720-A. It may be just a little more expensive than some 
of the others - but when you remember just how good it is, 
and of course the excellent reputation for keeping their 
second hand value you will see why your choice will have to 
be an IC-720A! ' 

IC-2KL 
£839 +psu 

To complement the excellent IC720A HF Transceiver, 
ICOM have produced the IC2KL linear amplifier. It is of a 
similar size and matches the IC720A perfectly. It produces 
500W output on SSB, CW, AM and RTIY, needing 80-
1 OOW of drive. 

As with the IC720A it will operate from 1 ,6MHz to 
30MHz continuously at full output power, but you still need 
an antenna that matches. It will follow the IC720A, 
automatically changing bands WITH NO TUNING - the 
operating is done from the prime mover. This automatic 
facility can be overidden for use on rigs other than the 
IC720A, but can be added to the IC70l and the IC720. The 
IC2KL employs a heat pipe cooling system for the heatsink 
of the power transistors. 

This is a new technology used to transfer the heat, has 
a high conductance, several hundred times that of copper 
and a very quick response. The use of this system enables a 
very compact design for which ICOM is the leader. 

This advanced design includes protection circuits 
against Mismatching, Overheating, Overcurrent, Overdriv
ing, Over Output Power and the PA units unbalancing. Its 
spurious emissions are more than 60dB below peak power 
output and third order distortion more than 30dB below 
each tone of a two tone test could a valve linear ever be as 
good as this? 

The IC2KL has a matching power supply the IC2KLPS 
delivering 40vDC at 25A continuous for 10 minutes max
imum. 

IC2KLPS (Power Pack) £211.00 

AGENTS (PHONE FIRST - evenings and weekends only) 

Scotland Jack GM8GEC (031-665-2420) 
North West Gordon G3LEQ (Knutsford (0565) 4040) 

Ansafone Service available 

Wales Tony GW3FKO (08742772) 
Midlands Tony G8AVH (021-329-2305) 

Thanet for IJ~ 
Practical Wireless, November 1981 
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IC-251E 
£499inc 

IC-451 
£630inc 

,~- .. :r.;- :. 
-J--J-
~, , 
-- .,- $ 

The IC2E is the Largest Selling Amateur Transceiver in the World 
CHECK THE FEATURES: 

FULLY SYNTHESIZED - Covering 144-145 99s in 
4005kHz steps. 

POWER OUTPUT - 1.5W with fine 9V rechargeable 
battery pack as supplied - but lower or higher output 
available with the optional 6V or 12V packs. 

BNC ANTENNA OUTPUT SOCKET - 50 ohms for 
connecting to another antenna or use the Rubber Duck 
supplied. . 

SEND/BATTERY INDICATOR - Lights during 
transmit, but when battery power falls below 6V it 
doesn't light indicating the need for a recharge . 

FREQUENCY SELECTION - by thumbwheel 
switches, indicating the frequency. 
+5kHz SWITCH - adds 5kHz to the indicated frequen
cy. 

DUPLEX SIMPLEX SWITCH - gives simplex or plus 
600kHz or minus 600kHz Transmit. 

HI-LOW SWITCH - re.duces power output from 1.5W 
to 1 50mW reducing battery drain. 

EXTERNAL MICROPHONE JACK - If you do not 
wish to use the built-in electret condenser mic an 
optional microphone/ speaker with PTT control can be 
used. Useful for pocket operation. 

EXTERNAL SPEAKER JACK - for speaker or 
earphone. This little beauty is supplied ready to go com
plete with nicad battery pack. charger, rubber duck. 

A full range of accessories in stock 

IC ML1 
. 10 Watt Mobile Booster for IC2E 

B PS 11 Volt Battery Pack 
BP4 Empty Battery Case For, 6 X AA Cells 
BP3 Standard Battery Pack 
BP2 6 Volt Pack 
BC30 Base Charger For Above 
BC25 Mains Charger As Supplied 
DCl 12 Volt Adapter Pack 
HM9 Speaker/ Microphone 
CP 1 Mobile Charging Lead 
IC1 /2/ 3 Cases 

All Prices include VA.T. 
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£49.00 
£30.50 

£5.80 
£17.70 
£22.00 
£39.00 

£4.25 
£8.40 

£12.00 
£3.20 

£3.60 each 

Icom produce a perfect trio in the VH F base station range rang
ing from 50 Metres thru 2 Metres to 70cms. Unfortunately you 
are not able to benefit from the 5M product in this country, but 
you CAN own the 215E for your 2 Metre station and the 415E 
for 70cms. 

Both are really well designed and engineered multi-mode 
transceivers capable of being operated from either the mains or 
a 12 volt supply. Both contain such exciting features soan 
facilities, automatic selection of the correct repeater shift for 
the band concerned, full normal and reverse repeater operation, 
tuning rate selection according to the mode in use, VOX on 
SSB, continuous power adjustment capability on FM and 3 
memory channels. Of course they are both fitted with a crystal 
controlled tone burst and have twin VFO's as have most of 
ICOMs fully synthesized transceivers. These two transceivers 
have now become really popular throughout the World - so 
why not pop a note on our ansafone for more details? 

Remember - when you buy direct from us you not only 
get free carriage and the benefit of our superb workshop 
and after sales service, you also get 2 years warranty. 

Thanetfor 
" 41 le 0 M I ~?c:,\,C.,"~'::'''R~~A'::'V. 

• • KENT. TEL: (02273)63859 

Practical Wireless, November 1981 
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Several new products from Icom will be introduced onto the market shortly and when we 
recently saw the prototypes in Japan we realized just how popular they are going to be. Just 

to wet your appetites here are a couple of examples:-

IC-290E 

£366 

IC-290E TWO METRE MULTIMODE MOBILE 

The IC-290E incorporates all the features you could want in a multi mode mobile 
to make it easy to use when driving. A standard 6000kHz repeater offset shift is 
built into its computer's memory but if necessary this can be altered from the front 
panel for unusual shifts that may be required (such as say 1.6MHz for some 
transvertors). There are five programmable memories and these can be used in 
either simplex or duplex mode. Anyone of these memories can also be designated 
as a PRIORITY CHANNEL which can be checked once every five seconds if you 
wish for that private message you may be expecting. Scanning can be controlled 
either from the front panel or from the H M 1 0 microphone. There are options to 
scan the whole band, any selected part of it, or just the memory channels. You do 
NOT lose the repeater shift when scanning or using either of the VFOs in simplex. 
Unlike many of its competitors you do have TWO VFOs which can also prove a 
very useful feature. Further improvements include a brighter frequency readout. a 
LED bar-type S-Meter and power output meter and the ideal tuning rates of 
25kHz per step on FM and 100Hz per step on SSB. Both these rates can be 
changed to 1 kHz steps by use of the TS button on the front panel. For repeater 
operation both .1. and - shifts are available and it is possible to listen on the 
repeater input channel merely by pressing a button. Internal controls allow you to 
vary scan speed, scan delay time etc. Semi break-in CW and CW sidetone are also 
available. 

Put all these features into an attractive case, add the world wide renowned 
ICOM quality and performance, and you must see that this is the choice for you. 
And just as an extra remember that you get a full two years warranty if you 
purchase your transceiver direct from THANET or one of our agents listed in this 
advertisement. 

IC-25E 

ICOM HAVE GOT IT RIGHT 
AGAIN! 

Again ICOM seem to have got everything right with its new 25W FM mobile. It is 
one of the smallest around and yet is packed with features which make it really 
handy to use while still maintaining the very high quality expected in ICOM 
transceivers. 

Like its bigger multimode brother, the IC-25 has TWO VFOs, FIVE 
MEMORIES Iwhich can be used in either simplex or duplex model , a PRIORITY 
CHANNEL (which can be anyone of the frequencies stored in the memories). full 
DUPLEX and REVERSE OUPLEX operation, and a crystal controlled tone burst. 
Again the display is brighter and there is a LED Bar-type S-Meter and relative 
power outputer met er. The choice of the frequency steps is 25kHz and 5kHz. Like 
the IC-290 multi-scanning functions are available either from the front panel or 
remotely using the HM-1 0 scanning microphones. 

Again we feel that this beautifully designed and constructed piece of equip
ment is bound to "sell like hot cakes" - and again remember that if you buy one 
directly from Thanet you will get a full two year's warranty and any work will be 
carried out in our excellently equipped workshop. One of our engineers has been 
out to ICOM in Japan for a two week course to learn the "tricks of the trade". 

What about other new products? - well you may well ask but we won't be 
.giving too much away just yet. But how about a 70cm version of the IC-2 E and a 
fully automatic antenna tuner to start off with? 

*Buy direct from us and get two years warranty on all equipment* 

WE STOCK CUSHCRAFT ANTENNAS 

H.F. 
A3 
ATV5 
ATV3 

20/15/10 
80-10 
20/15/10 

VHF (144MHz) 

3ele Beam 8dB gain 
Trapped Vertical ....... .......... . 
Trapped Vertical .............. .. 

A321 g 1 gele Long ·Boomer" Vagi 16,2dB gain ... . 
214B 14ele Jnr 'Boomer" Vagi 15.2dB gain .................... .. 
ARX2 Ringo Ranger 6dB gain vertical .............................. .. 
A 144-4 4ele Vagi 9.0dB gain ................................................ .. 

Practical Wireless, November 1981 

INC. VAT 
£147.00 

£74.40 
£34.00 

£62.00 
£49.50 
£24.75 
£16.25 

A 144-7 
A144-11 
DX120 
ARX2B 
ARB2K 

7ele Vagi 1 O.OdB gain. 
11 ele Vagi 11.3dB gain 
20ele Array 13.2dB gain 
Ringo Ranger 11 ................ .. 
Conversion Kit for Ringo to Mk 11 version ... 

WE ALSO STOCK:-

£20.31 
£25.72 
£47.20 
£28.75 
£12.75 

J-BEAM e MICROWAVE MODULES e YAESU e WESTERN 
RSGB BOOKS e BEARCATeJILeTALANTENNAS 
e VIDEO GENIE 
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AUTO TRANSFORMERS 
Vollages avai lable : 105. 115. 190, 
200. 210. 220, 230, 240, lor step up 
and step down. 

• OTHER PRODUCTS 
AVO TEST METERS 

30 VOLT RANGE (Split Soc) 
VA AVO 8 MK5. latest Model ................. £116.40 

~o~ ~2~' tf~~~ ~~~i~.b~~.3jriv ~'r ~ '2t-g~ 
U K Postage as quoted, 
Overseas postage extra, 
1I0ltages stated are on full load 

Ref. (WattsJ ( P&P 
1.00 
1,20 
1.20 
1.44 
1.84 
2,20 
OA 
O,A, 
OA 
OA 
OA 

AVO 71 l Electron ics & ................... £45.40 
AVO 73 r TV Service ..... ..................... £63.90 

SPECIAL OFFER 
Multimeter 20kO BN 
- with combined 
audio/ I.F. test oscillator 
at 1 KHz and 465 KHz 
AClDC to WOO volts 
DC current to 500mA 
resistance to 1 M. Size 
160 x97x 40mm 

12Vor 1 5V-O-l 5V. 113· 15 2 .73 
Amps Continuous Ratings 

64 80 4 .41 AVO MM5 Minor ................................. £40.50 
ReI. 
112 
79 
3 

20 

30V 15V 
.5 1 

Price 
2 .90 
3 .93 
6 .35 
7 .39 
8 .79 

10.86 
12.29 
16.45 
18.98 
21,09 
24.1 8 
32.40 

P&P 
1.00 
1.00 
1.20 
1.44 
1,60 
1,60 
1.72 
1.96 
1.84 
OA 
O,A, 
OA, 

4 150 5.89 AVO EM272 3 16KONolt input Z ........ .... £67.10 
53 350 10,00 AVO DA 116 LC.D. Digital... ..... ............. £121 .70 

1 2 50 VOLT RANGE (Split Sec) . 
Pri 120/240V. VoJtages avai(able 
6, 8 , 10, 12, 16, 18, 20, 24 , 
30, 36, 40, 48, 60 or 24V-0-24V 
or 30V-0·30V. 

67 500 12.09 
AVO DA211 l.C.D. Digital l (Hand ..... £S7.00 2 4 

3 6 
4 8 

84 1000 20.64 
, AVO DA212 LC,D, Digila l r He ldl "'" £74.00 93 1500 25.61 

21 
51 

117 
88 
89 
90 
91 
92 

95 2000 38.31 , Banery MEGG EA 8M7/ 500V ...... """",. £65.30 £8.50 P & P ( 1·00 
VAT 15% 5 10 

6 12 
8 16 

73 3000 65.13 W ee MEGGER hand crank ...................... £97.20 
80S 4000 64.55 Piu. P80P £1 ,32 + VAT 15% 

Amps 57S 5000 98.45 All Avos Meggers & accessories available. 
10

1

20 
12 24 
15 30 
2040 

1i~ 60~513~V P~~27 f.~b 
126 1 2 6 .50 1.20 
127 2 4 8.36 1.60 
125 3 6 12.1 0 1.72 

· 0, 115, 220, i.o, 
TlONAL METERS (Moving SPECIAL OFFER 

Coil) 
TRANSFORMERS OFFERS 

so VOLT RANGE (Split Sec) Pri 1201240V 
Sec 50V Voltages available 5. I. 8, 10. 
13. 15. 17.20. 33,40 or 20V-0-20V or 
25V-0-25VAmps 
ReI. SOV 2SV 
102 ,5 t 

Price 
3.75 
4 .57 
7 .88 
9.42 

12,82 
16.37 
22.29 
27.43 
32.88 

P&P 
1.20 
1.20 
1.44 
1.60 
1.72 
1.84 
2 ,20 
OA 
OA 

O- lOA. 0 -30V. Freestanding large scale 
easi ly read meters wi th top screw 
terminals for Quick connections. £4.50 
P& P 66p . VAT. Size 75 x 78mm scale. 123 418 1377 196 " New"ConatantVoltag8 

40 5 10 17:42 ' :84 T,an.fonner. (1%) 
120 61 2 19.87 2.04 AntexSolderinglronaCN240 15W&25W 
121 8 16 27.92 O.A. For "clean" mains to computers or £4.58 each. Safety Stand £1 .75 P&P 52p each 

~~~. ~~ ~~ \~'.~~ 81. g:~~e:~.IC·:s~t~ . tranS1ent spikes tOI--p"'.W~. PUrl,eck- ' OSCiIIOscopetra':ns":'f::'or::'m'::'e::r:'::2::::5~0::--':::0""'-2~5:-:0:-;---i 
1-';'::'~-1':'2":O:':R=-2:"'4-V-O---':R-'-2-O--'-2":V=~AK250 ", '" "" ',,£,9289 .. 0000 1-_6_' 3_V_;_'_2_'_9V_la_u_t,_ho_r_a_p_p_rQ_v_e_d_l ______ £_9_.4_2_f_'_'0_4_---l 103 1 2 

Pri 220 -240 volts AK500........ . L 

Amps AK1000.. . . £149.00 Precision De-Solder Pumps - Spring loaded quick act ion button 

104 2 4 
105 3 6 
106 4 8 

ReI 12V 24V P2~42 b~~ ppointed Distributors of Ga lat k release for one hand working. Large £5.10 P& P 35p + VAT. Small 
~~j ? 6 g ~5 2 .90 1.00 labmsers& Vollsaleculou15. re £a46·75vAPT&P 30p + VAT, Replacement tips Small 65p + VAT, Large 

107 6 12 
118 8 16 

71 2 1 3.86: Sgt-~;_;;;:r;;==r;_;:_;7A-:;-;:_;;;_--I__-p-+--'-----.,_::_.,.,..--__=_---___::_:-:-=_--,=:--:-_l 
~~ 6 5 ~ 5 ::1: 1 :~g 15:t'~TR"'(7.5V-O-7.5 V~ e.r~ ~~~.~~o:~~i ~t~S~t20d~I JA~~ ' boxed . 2 tone grey £11 .50 + VAT. Ivory 

119 10 20 
109 12 24 

MAINS ISOLATORS (SCREENED) 
Pri 0-120; 0-100- 120V (120. 220. 
240Vl Sec 60-55-0-55-60 twice to 
give 55. 60. ',0. 115. 120. 125. 175. 
180. 220,225 , 230, 235,240, 

I bg ~ ~ ::~: 1.44 I 7 I 500 mA 2 .30 0.60 
72 10 5 8 .93 1.60 17] lA 3 ·26 1.00 METAL 0 IDE RESISTORS £1 per 100 IElectrosil TR4 5% 

116 12 6 9 .69 1,60 173 ] A 3,95 1.00 3900/4700/5100/5600/8200/ t K/ 1 K 1/ 1 K2 / 1 K6/ 1 K8/ 2K/2K4/ 
17 16 8 11.79 1.72 174 3A 4 ·13 1.20 3K/ t 6K/ 20K/ 22K/24K/47K/ 82K/ tOOK/ 110K/ t20K/ 130K/ 

1~i 2~ 8
2
' ~6 ~go l~ ll:!~ b~:~~1..:.7.:5 __ N":E4W..:.A·_R_A_N.:6G·.:3E:::0_ ... 1. ... 20:""''''.!.1 !!:80Il.K~/~2~2.ii0:.i:K~2:O.7:.l0~.oli.I~O~K ... ___ ..,_----:P:..:&~P.;:5~O~+;..V~A::.T.,. 

144 ~:.:..-.:.:..-...:.---...:..:....--.~ 100w Soldering Gun includes BATTERY ELIMINATORS 

ReI VA Price 
· 0 7 20 4 ·84 
149 60 7,37 
150 100 8 ·38 

1:72 SCREENEO MtNIATURES TR~~n~f.'~~RS bulb for spOl-0n joinls £5.39 + VAT. Plugs ;nlO 13A sockel 3, 6 , 7 5,9, 

~:~ri ReI mA Volt s £ P&P 2 windings 0 -36V-48V/36V-0-36Vm PANEL METERS 12V DC P&3pO~0~~ ~~~ut £5.10 

151 200 12,28 
152 250 14,61 

O,A, 238 200 3'{}-3 2 ·83 0,50 4BV-0-48V 72V or 96V, 

OA 2g ~~6'A ~:gX6 nggg 
154 500 22,52 
155 750 32,03 4JIlU1\ 

Ll ~O:"'A 

-l3mm 8 21lun . 18nuI1 
156 1000 40,92 
157 1500 56.52 
158 2000 67·99 
159 3000 95·33 
·Pri 0-240V Sec 115 or 240V 
Stale sec. volts required 

OA 235330, 3300-9, 0-9 2 .190,60 8:!: 207 500.500 0-8·9 , 0-8-9 3 .05 0 ,95 
208 lA, lA 0·8-9 , 0-8-9 3.88 1,20 
236 200,2000-15, 0-15 2,190,60 
214 300, 300 0-20,0-20 3.08 1.00 

I--C-A-S-E-O-A-U-T-O-T-R-A-N-S"'F"'O"'R"'M=E=R=S--i221 700 IDC) 20- 12 -0- 12 -203 ,75 1.00 

240V cable;n 115V USA Ilal p;n oulle15 ~g; ~~b' ~OO g: 1 t~9 ~:g~ l~g 

Amps 

1.0 
2 ,0 
3 ,0 
4 ,0 
5,0 
6.0 
8 ,0 

Ael 
43t 
432 
433 
434 
435 
436 
437 

Price 

8 .12 
13,35 
16.17 
20.65 
29.30 
36.69 
40.03 

P&P 

1.44 
1.22 
1.96 
2,04 
2,20 
OA 
OA 

o 500W' 
o l lll A 
v JOV 

6 ·20 0 50PA 6 ,70 ..... -""'B"'R"'I:::D:::G;;E:-;R~E;;C;::T:;IF"'I:::E':::R=S--1 
~ : ~~ g i~or ::~g 100V 25A 1:1 .80 500V 

S.95 0 30v 6 ·70 ~gg~ sg! ~~:~~ P~J:6 
200V 4A £0.75 £3· 75 

J e wellers Screwdriver Set 
£2.00 + VAT. P&P 40p + VAT. :gg~ l! ~g:~~ P&P 20p 

400V 6A £1.44 , VAT. 

v~o P~:~5 PO~9~ ~6(..y 204 lA. lA ·0- 15-27 6.841.20 

1 ~6 1 ~:~ m 6::Z ~~ ~~O ~~006 '2 U~ g~~ I--S-pllt-B-obIM--n-T-y-pe-,-p-ri-0--' 1-5:-, "'"0--
Barr.ie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1 BJ 

TELEPHONE 01-4883316/7/8 
250 13 ,39 1.44 69W I---___________ --i 115, Sec 0-12-15-20-24-30 10 

1~~~ ~g:~~ ~.~6 ~X~ Send 200 Slamos lor Calalogue. Prices ~~,eiHo~,6i ~;"~~' ~;:6~\':P 
2000 54.97 O.A. 9~W correct 1/1 / 81. £1.10 + VAT. 
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J. BIRKETT 
(Partners: J. H. B irkett, J. L. B irkett) 

Radio Component Suppliers 
25 The Strait, Lincoln. LN2 1 JF 

Telephone: 20767 

~.~~~~~~, f2~1~Jz~~~ a~ 5i'2.~~CI::~h:~~i H~Y218~5K ~~~'j~ 5~lf!e:i ~J:6e~ch~y~~:i 
~g~~~s5J~~~~15~ ~O'P.+ 1 d~ '~;:e~~r2:6~~~~~5~ ~:. h ~~?3-1y~~~8'5~~·::7io;. 
U.S. Army DC30 Type 701 OKHz ~ 50p. 
X BAND GUNN DIODES with data or £1 .65. 

~ :~~g ~~~~~~oV:~~Co'~SR L?~~~~~ ~ :0 lJ'~,o; ~ i3 !P45~~lh £1.65 each 
X BANO SCHOTTKY BARRIER DIOOES . 30p, 1 N 21B . , SOp, 
JUMBO ORP12 CADMIUM SULPHIDE CELL Type APYI8., £1.65. 
LEAD SULPHIDE PHOTOCONDUCTIVE CELL APY75 wilh dala . £3,50. 
RPY75A WITH GERMANIUM FILTER ~ £4,50. 
SUB- MINIATURE AXIAL REO LEDS CQY 60 . 20p each, 
SLOTTED OPTO INFRA RED SOURCE SWITCH . £1 ,50, 
MULLARD PHOTO TRANSISTOR 8PX 70 . SOp. 

~~~~l~~~p~,~~:e~Ef~~jg ~~ :: ~nd'~~I~~",3~i~&~ I~Pfed al 14 v011 1 amp . 
26 TO 70 MHz POWER TRANSISTORS 5878LY, 40 Wall wil~ dala . £3, 
ORP 62 CELL with data ~ £1.30. 
POWER TRANSISTORS OC 35 . · 75p, OC 36 . 75p, 2N 4348 140V 10 Amp " 65p, 
2N 6212 PNP 350V 2 amp . SOp. 
TRW UHF POWER TRANSISTOR 1200MHz, 12 Vol t, 2 Watt, Type PT 4642 with 
data ",. £2.50. 

~'tL..a&'Ii~ NS~~~~J~I"~J R6E88:llC'i 5gg~:, Jfv~~~ ~~:~~2°z. 
~~~~:II~,i~3::~~~ ~~'fi'~E~R~~:n2~ ~:.Y9~m2~~ng with core ~ 7p each. 
100 PIV 20 AMP BRIOGES . £1.30. 
5GHz LOW NOISE STRIPLlNE TRANSISTOR wilh dala .' £3. 
10.7MHz. CRYSTAL FILTERS BW 7.5K Hz ~ £5 each. 
CERAMIC TRIMMERS 2.5 To 6pf, 3 To 10pf, 4 To 20pf, 7 To 35pf, 10 To 40pf, 10 To 

~'ir~'-~I~~fJR(ir'SWITCHES 1 Pole 11 Way 2 Bank ~ 6Sp, 1 Pole 7 Way 6 Bank '"' 

:,srNIATURE LOW PROFILE 12 VOLT RELAY SPCO For aerial switching "! 60p. 
ELECTROLYTICS 1500uf 25v.w. at £1 each, 1 OOuf 150v.w. oi!' 6 for SOp. 
POLYCARBONATE CAPACITORS ,015ul 25Qv,w, 25p doz, 

~~~~~~~:~Et'l:I~~~I~¥U~~~~2L~n8~1~~~~e ~p~b3~~; ~~~~rl~~~hing ;. 

~OtWLETT PACKARD HOT CARRIER DIOOES 50B2-2800 . 40p each, 
VHF SOLlO SILVER WIRE ENDEO PIN TRANSMIT-RECEIVE OIODES with 

V~~i~;T1PrR TRIMMERS 10pf ~ lBp 10pf Airspaced Type ... ·20p. 
500 METRE REEL OF PVC CABLE 13 Strands .019 ... £ 1 0 Carriage paid. 
3/16n COIL FORMERS with cores at 6 for 25p. 
VARIABLE CAPACITORS Direct Drive. 10 + 10 + 10pf @ 7Sp, With Slow Motion 
Drive. 250 I- 250 + 20 + 20 + 20pf at 75p. 
DISC CERAMICS .1 uf 1 Bv.w ... 22uf 6v.w., .Suf 12v.w., All Sp each. 
CERAMIC TAG STRIPS 12 way itl 1Sp. 21 Way 0,( 20p. 
CAMBION R.F. CHOKES 10UH, 800mA , 15p, 3,3MH 125mA ' 20p, 100M ,H, 

nw~l2rOTORISEO STUO SWITCH 50 Volt A.C, al £2,50. 
SUB-MINIATURE EMCAP DISCS .01uf 100 V.w. o!' Sp each. 
8 DIGIT 600MHz FREQUENCY COUNTER HFC 600. Special Price £108. 
Please add 30p for post and packing, unless otherwise stated. Orders over £3 post free. 

NEAREST TUBE STAT 10NS AlDGATE ~ LI v ERPOOL ST 

§m@A@~ 
IL TO . ) 

ELECTRONIC COMPONENTS 

UNITED KINGDOM 

OMENEX LTD, 
7 HUGHENDEN AOAD 
HASTINGS SUSSEX TN34 3TG 
TEL, HASTINGS (04241 428131 

600 M Hz Digital Frequency Counter 
The basis of the design is an LSI chip which is a seven decade counter. This is extended to fullS 

~~~itl~~:t f:i~d~~~~~~ ~r~i~e(t~gtr;ra~:~p~a~~¥~ee d~ST~~;~~~~~t~~a~~~6~:~ ~~~of~:~:~~:e~~~ 
drivers for the other seven most significant diQits (MSD·s).. .. . . 
A further LSI chip which performs the functIons of Xta l osc illator, gat1ng dlv1ders and dnver. 
multiplexing signa l generator, etc. 
Other complex discrete circuitry provides for signa l conditioning, shaping, amplification and pro-

!\~t;~~C<l I~r and amplifier provide faci lities for ext~ndin~ the. 8 ~igit counter ~Iock to 600MHz. 
ThiS is sWitched in from the front panel. Also provided IS sWltch1ng fo r gate time and power. A 
'gate open' LED indicates when the count is active. . . . . 
Power supply required is 100-240V AC 40-60Hz. feeding a 5 volt IC stabiliser and filter. A 
facility (rear jack socketl is provided fo r input to the stabiliser for powering with 9·16 volts DC 
for mobile use. Reverse polarity protection is included. 
Display is an optically filtered multiplexed 8 digit presentation of 0.5" LEDs driven to high 
brightness by discrete and IC disp lay drivers. The displays are of the latest reflector. technol!'gy 
types with sculptu red segments giving a pleasing, easily read display even under h1gh ambient 
lighting. 

Range 1 Hz-60Mhz. 
-600Mhz 

Resolut ion 1 Hz. 
Sensitivity Typically 10mv 

at 60Mhz. 125mv at 
600Mhz. 

Initial Accuracy ± 1 ppm. 
Short term stability ± 1 ppm 

after 30 mins. 
Long term stability ± 1 ppm 

per 1000 hours. 

Temp stabi lity ±2ppm 
20-40°C, 

line voltage ± 10%. 8etter 
than ±O.O 1 ppm. 

MODEL NUMBER U K522 
Input 

Protection 

Gate 

Power 

1 MO in parallel with ISpf at 60Mhz. 
500 with pre-sca ler. 
Up to 200V pp. 

Xtal.5.24288Mhz. 
1.0 or O. 1 sec. by push button selection. 
1 00-240V AC 40-60Hz + 10% at 10 watts. 
9-16V DC at 800ma TypICal 

£108 inc. VAT 
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THE EXHIBITION FOR THE ELECTRONICS ENTHUSIAST 
COMPUTERS- AUDIO- RADIO- MUSIC- LOGIC- TEST GEAR- CB- GAMES- KITS 

Wednesday 11th November 10 a.m.-6 p.m. Thursday 12th November 10 a.m.-a p.m. 
Friday 13th November 10 a.m.-6 p.m. Saturday 14th November 10 a.m.-6 p.m. 

Sunday 15th November 10 a.m.-4 p.m. 

COMPONENTS- DEMONSTRATIONS- SPECIAL OFFERS- MAGAZINES- BOOKS 

Anyone of the 17,cnJ people who thronged 
the RHS for the Breadboard exhibition last 
year will need no introduction to this year's 
premier show for the electronics enthusiast. 
They already know all about the 
demonstrations, bargain sales, bookstalls, 
games, kits, computers and music machines 
to be found at BREADBOARD 81. They could 
name you all the leading companies who 
were there to see - and to buy from, at 
fantastic prices . 
Even those lucky 17, cnJ would be surprised 
to hear that this year we've improved 
BREADBROAD sti ll further ! More stands, 
more demonstrations and wider gangways to 
make it all easier to enjoy! 
BREADBOARD 81 is the place to be from 
November 11th to 15th at the RHS Hall . Why 
not come and find out for yourself how much 
you missed last year? We can promise plenty 
to see and do at BREADBOARD 81. 
Close to Victoria Station and NCP car 
parking facilities . 

Practical Wireless , November 1981 

Cost of entry will be £2.00 for adults and 
£1.00 for children under 14 yrs and O.A.P.s. 

ORGANISED BY MODMAGS LTD .. 145 
CHARING CROSS ROAD. LONDON WC2H OEE. 

ROYAL HORTICULTURAL SOCIETY'S 
NEW HALL, GREYCOAT STREET, 
WESTMINSTER, LONDON S.W.1. 

r------------------------l To avoid queuelng. advance tickets w1ll b. available from 
Advance Tickets BB '81 . 

Modmago Ltd. 145 Charlng Cro .. Road. 
London WC2H OEE. 

•• Special Advance Booking Price " 
Adult. £1. 75 Children und~r 14 yn and O.A.P .• SOp 

Plea .. . . nd ...... tickels @ £).75 .. . ... tick.t. @' 8Op 

To: . ....... . ........... , . . 

I onc 1010 POI chequo for £ .. 

Ad"anco tlckoto MUST be ordorod BEFORE 20th October 1981. 

~-----------------------~ 
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TYPE 

30va 
70 x JOmm 

045 Kg 

regulation 
18% 

50va 
80 x 35mm 

0.9 Kg 

~9ulatiDn 
13% 

80V8 
90 x JOmm 

1.0 Kg , 

rtfUlilfion 
12% 

120V8 
90 x 40mm 

IlKg 

reguMlion 
11% 

95 TOROIOAl TYPES 
From 30va to 625va .... , 

~ 
SERIES ECONOARY RM .S PRICE TYPE 

SERIES SECONDARY RM.S 
NO Volls I Current NO Volls Current 

IXOIO 6 + 6 ~50 5XOII 9 +9 8.89 
IXOII 9+9 1.66 £4.48 5XOl2 12 + 12 6.66 
IXOl2 12 + 12 1.25 160va 5XO IJ 15 + 15 5.33 
IXOl3 15 + 15 1.00 . 08Ip P&P 5XOl4 18 + 18 4.44 
IXOl4 18 + 18 0.83 + D.BOp VA.T. I/O x 40mm 5XO l5 22 + 22 163 
IXOl5 22 + 22 0.68 18 Kg 5XOl6 25 + 25 120 
IXOl6 25 + 25 0.60 5XOl7 30 + 30 2.66 
IXOl7 30 + 30 0.50 5XOl8 35 + 35 ~28 

regulaflon 5X026 40 + 40 ~O O 
2XOI0 6 + 6 4.16 8% 5X028 110 1.45 
2XOII 9 + 9 2.77 5X029 220 0.72 
2XOl2 12 + 12 2.08 £4.93 5X030 240 066 
2XOl3 15 + 15 1. 66 
2XOl 4 18 + 18 1.38 ~ £1.10 P&P 6XO l2 12 +- 12 9.38 
2XOl5 22 + 22 1.13 + 0.90 VA.T. 6XO l3 15 + 15 7.50 
2XOl6 25 + 25 1.00 225va 6X0 14 18 + 18 6.25 
2XOl7 30 + 30 0.83 6XO l5 22 + 22 5 11 
2X028 110 0.45 "0 x 45mm 6XO l6 25 +- 25 4.50 
2X029 220 0.22 2Ug 6XOl7 30 + 30 175 
2X030 240 0.20 6XOl8 35 + 35 3.21 

6X026 40 + 40 2.81 
JXOIO 6 + 6 6.64 regular/o" 6X025 451"45 250 
3XOII 9 + 9 4.44 I X 6X028 110 ~04 
3XOl2 12 + 12 3.33 6X029 220 1.02 
3XO l3 15 + 15 2.66 £5.47 6X030 240 0.93 
3XOl4 18 + 18 ~22 
3XOl5 22 + 22 1.81 + n43 P&P 7XOl4 18· 18 8.33 
3XOl6 25 + 25 1.60 + 1.04 VA.T. 7XOl5 22 • 22 6.82 
3XOl7 30 + 30 1.33 300va 7XOl6 25 . 25 6.00 
3X028 liD 0.72 7XOl7 30 , 30 5.00 
3X029 220 0.36 110 . SOmm 7XOl8 35 · 35 4.28 
3X030 240 0.33 26 Kg 7X026 40 ·40 175 

7X025 45·45 133 
4X01O 6 + 6 10.00 7X033 50 · 50 3 00 
4XOII 9 + 9 6.66 regtJfaflol/ 7X028 110 2.72 
4XOl2 12 + \ 2 5.00 £6.38 6% 7X029 220 1.36 
4XOl3 15 + 15 4.00 7X030 240 1.25 
4XOl4 18 + 18 3.33 + £1.43 P&P 
4XOl5 22 + 22 2.72 + £1.TlVA.T. 5·YEAR GUARANTEE 4XOl6 25 + 25 2.40 
4X017 30 + 30 ~OO Toroidais have only half the weight and height 
4XOl8 35 + 35 1.71 of laminated equivalents. are appreciabl y more 
4X028 110 1.09 efficient. cost virtually the same as the older 
4X029 220 0.54 types. which the

b 
are rapidly replacing. Induced 

4X030 240 0.50 ~iuid l:;;~~~.~d ~ita !~~ko~~:l~~\~j::~~~~ ~~~ 
Also available!: from ELECTROVALUE. MAPLlN. n;oprene w!shers. All I .L.P. Toroidal 
MARSHA:LLS. TECHNOMATIC and WATFORD. Transformers carry our [uIl5·year g/laranlee. 

PRICE 

£8.44 
+ £1.43 P&P 
+ £148 VA ,T 

£10.06 
+ fI.l3P&P 
+ {1.11 VA.T 

£11.66 
• fI.l3P&P 
• £2.01 VA.T 

1------
To: I.L.P. EL 

: Please s uppl y 

.................... 

TYPE SERIES SECONDARY RM.S PRICE NO. VollS Current 
8XOl7 30 · 30 8.33 

500va 8XOl8 35 • 35 7.14 
8X026 40 -+ 40 6.25 £15.53 /40 . 60mm BX025 45 .45 5.55 

4.0 Kg BXOn 50 • 50 5.00 • £2.05 P&P 
8X042 55 · 55 4.54 • £2.64 VA.T. 

regulation 8X028 110 4.54 
4% 8X029 220 227 

8X030 240 2.08 

9XOl7 30 . 30 10.41 

625va 9XOl8 35 ·35 8.92 
9X026 40 • 40 7.8 1 £21.54 /40 " 15mm 9X025 45 · 45 6.94 

5.0 Kg 9X033 50 . 50 6.25 • El.lO P&P 
9X042 55 · 55 5.68 • f3.56VA.T. 

fegulaflOn 9X028 110 5.68 
4% 9X029 220 2.B4 

9X030 240 260 

AlIl!olloges ~uoted are for FULL LOAD. Add regulation figure /0 

:C.tOltEO 613fpR?~~i~~pu~sge. 
I.LP. Toroidal Transformers are lI:vilable in choice of IlOV. 220V, 
240V. coded as follows (Secondanes can be connected in series or 

~~a\I~~v Primary insert 0 in place of "X" in type number. For 220V 

~~i~:~~ m~K~ff~s~n~eri~ ~ra~~a~f.?k::~~·t~n~yrFu~~~.ber . For 240V 
THUS: 50va 24Ov. 6 + 6v 4.16A ~ 2 2 DID. 

:v~~r!~a~k~~::~~~o~l{~No~t~~ip~~QseUI~l[t order in 

~7::~rs:ni:shel~:/Pg:l~uo?er~,~~~~f~n8cEOSfe~r Pll~a:~L~oYillli 
account No. To pay C.O.D. add £1 extra 10 TOTAL I'a/ue a/order. 
U.K. cusromers must include V..4. T. with pa)'ment, 

GOODS DESPATCHED WITHIN., 7 DAYS OF RECEIPT OF 
ORDER 

ECTRONICS LTD., CANTERBURY cn 7EP 
Transformer(s) .. .... .................... No.(s) ........................ .. 

.... .... ................................ Total purchase price £. ... . 
I I enclose C he queO Postal OrderO International Money OrderO 

Debll my Access/ Barclaycard Account No .............. .. ........ .... ...... .. 

@ L F TRANSfORMERS (t,dp"~~~+RONICS'TU ) 
FREE POST T.I GIUUIAM BELL ROUSE ROPER CLOSE 

NAME .... .. .. . 

ADDRESS 

12 

CANTERBURY cn 7EP. PhODe (0227) 54778 Technicol (0227) 64723 Telex 965 780 Sig nalure. ............ ·· ............................ ·· ........ .......... ............ PWTii'io 

S, PaulsAd 

1/ 

,AIH E ~B~R~!N~ ~L!,'!R~~'S 
RUGBY, WARWICKSHIRE CV22 5QJ. 

TEL: 76473 EVE 71066. 
Mail Order Only or callers by appointment. 

All prices include VAT but add SOp post & packing. 
VHF RF POWER TRANSISTORS:-
Type Gain (db) Output 
2N60B3 5.7 30w 
PT4555 B 25w 
S01212-6 8.2 3wmin. 
PT4556 7 40w 
PT4236A 10 lw min. 
PT4236B 10 l1w 
PT4236C 6 35w 
2N5070 13 25w pep 
BFW16A 10 lw 
2N3B66 10 1w 
CB 27MH. RF POWER TRANSISTORS:-

Volts 
12 
12 
12 
12 
12 
12 
12 
24 
12 
28 

Freq. (MHz) 
175 
150 
175 
80 

175 
88 
B8 
30 

175 
175 

Price 
£6.50 
£4.00 
£2.50 
£4.50 
£0.75 
£3.00 
£4.50 
£5.00 
£0.75 
£0.75 

2SC202B £1.90, 2SC207B £2.90. 2SC1 306 £2.75, 2SC 1 307 £3.25. 
TA7205P 6 watt audio IC 12v. ex-new equipment & tested £1 .50. 
TDA1010 9 watt audio IC 'it 14v. sin£Jle in line type £1 .50 ea. 

~o~~O:J3FiLt ~~~~b~i~~~rte~t~~~ ~~af~~~ ~v~~lb~Sf~r'~6 '::"5 RF il 145MHz. New only 
£2.25. 
FETS/ MOSFETS :-

~i~: J~~~~31 B~~P:ld~~~:~6~~H~~i~;k:~f51~~K3~~ ~16:8p~~:S~8~d~~~ Bh'i~!JI8~~ 
~~~JU;r~~~iUH'}'l~F AMPS:-
BFI66 25~. BFI80 30p, BFY90 95p, BF152 l5r,' BF5761~np 12QOMHz ft120p. 2N4957 

~:rFYJl~F ~Wl~lJf~Gf ~1'oG~~k3~r2m~~~, i~:.'g1z~lm~~t:i5 . 
VHF/ UHF VARICAP DIODES ITI210 20p, BB105 set of 460p. BB,f, 25p. 

~~'tS099~LLJ8: j~:.i~e~~~~;50f~~yu1~!3/1~~06 :i:: 
S0239 SOCKETS SOp. PL258 couplers 60p. 
BNC 50 Ohm flange sockets 70p. 

~~;';.,X~~~~~cS~~a~~~t i~~!~.~~H~I~ ~~b~~;~~:~.el,*(f4~&tJ~~~~ ~.~~. 
l0.7MH. CRYSTAL FILTER ± 7tKHz ~ 3db, 910 ohm. LOU/445/90IB ex·equ;pment 
£6.00. 
10.7MHz CRYSTAL FILTER SSB type BP4133 (LSB only available), 200 ohm imp. small 
size 38 x 18 x l Smm. New £4.00 each. 

~1K1~":cf:~=~~'e~I~~ERR Rlb~~zB@o~~·J~JQ~Pf~~osxp;,~~~3:~e;ru~5i~0 pp. 
OXLEY PTFE FEEDTHROUGH INSULATORS 4mm hole size 6p each. 2S for £1.00. 
GLASS FEEDTHROUGH INSULATORS solder in type silver' plated requires 4mm hole SOP. 
per 100. . 
1000pf 500v. FEEDTHROUGH CAPACITORS solder in type requires 3tmm hole lOp par 
10. 
MIXED DISC CERAMIC CAPS. 1 to 220pf bag of '00, ideal for the VHF constructor. All 
Erie miniature types £1.40 per 100. 
MIXED BAG RESISTORS all t watt vertical pre-formed type with long leads. Bag of 250 
plus £1 .60. .. 
BALUN CORE 2 hole type 13 x 8 x 8mm 1Sp each. 10 for80p. 
48,OOMHz HC6/ U crystals. New £2.00 each. 
l000pf 250v LEEDLESS DISC CERAMICS 5mm d;a. 10 for 25p. 
Coming shortly two meter linear amps 60 & 80 watt output in kit form or ready built. Watch 
this space or ring for details. . 
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"IRRESISTABLE 
RESISTOR BARGAINS" 

Pok Ho. Qty.' Description Price 
SUO 400 MIXed "All Type" ResIStors El 
SUI 400 Pre·lormed V,·I' w,tt Carbon 

Resistors tl 
SU2 200 I. w,tt Carbon Resistors tl 
SU3 . 200 V. w,tt Carbon ReSIstors tl 
SU4 150 'h w,tt Resistors 22 ohm· 

2m2 Mixed tl 
SU5 100 1 and 2 w,tt ReSIstors 22 

ohm·2m2 Mixed £1 
P,ks SX 12·15 con tarn , range 01 Carbon Film Resistors 
01 assorted "lues from 22 ohms to 2.2 meg. Save 
pounds on these resistor paks and have a full range to 
cover your projects 
«Quantities approximate. coun~ by weight. 

Satisfaction or your money back 
has always been BI ·PAK ·s 

GUARANTEE and It stili IS. All these Sale 
Items are In sted In quantity and we will 
despatch the same day as your 
order IS receIVed 

SX40 250 S,lICon DIOdes-SwItching like 
IN4148 00·35. All good-uncoded. Worth 
double our prICe. 45'1 75mA £1.25 

SX41 250 SIlicon Diodes-General Purpose. like 
1l~1001Z02 . BAX131\6. Uncoded 
30·100.I00mA.DO-l (1.15 

~ 
SX44 10 5A SCWs TD64. 3 x 50 •. 3 x 100 •. 2 x 

200'1. 2 x 400 .... Super value less than I.., 
price £2 

SX45 10 SA SCR's T066. 2 x 50 •. 2 x 100 •. 4 x 
200'.2 x 400,. All coded. Brand new. a 

~ gIV"w,y,t .. (2 

1~ 
\\~ 

BARGAINS t\ 
5R dLlOS t\ 

SHZ 20 sm,1I .11 t ~reen LEO's .1 
SXU ID Rectangu ar Diooes 

SX46 30 ASSOfled lener. ed ,o\\,ges. 
t\ 15Dmw.2 w,lt mIX 

,11 cooeo . New . nl 

sW 4 Slac.'f. Ins\!Ume '\n pointer I:, 
j(.,nobS-wlnged ~~it size '2.9 'I. 

sOP standiHd sClew 

lomm. ,obs slandaro push SOP 
SX4S 'lCt"ome n . 

Ill. Ismm·o Slider ~nobs . t\ 
SX49 20 "Ssolte tc. 

SI3C'f./ChlOme.e . 

thgh Quality audio amphfier Module. Ideal for use in 
record players. tape recorders. stereo amps a~d 
cassette players. etc. full data and back· up diagrams 
With each module 

Spedhcation: . 
e Power Output 5 walls RMS eload Impedance 8·16 
ohmse Frequency response 50Hz to 25 KHz-3db e 
SensitiVity 10 mv for filII output elnput lmpedan~e 
50k ohms e Size 85 l64 l30mm. Total Harmonic 

distortion lesslhan 5% 
BI ·PAK'S give tlway price 

£2.25 
each. 

You could not Build one 
lor th~price . 

"CAPABLE AUDIO PLUGS, SOCKETS 
CAPACITOR PAKS" AND ACCESSORIES 

Pak Ho. Qty.* Description Price 2 5 It:~~f~do: ~~~jf:ci~~2s4~~~~~~isn:n:6c~~~.eclors SX16 250 Capacitors Miled Types £1 
SXl7 ZOO Ceramic Capacitors Miniature 

Mi led 
Speakers. Phono. Jack. Stereo and Mono. etc. l!tc. Valued 

U at well over £3 normal. Order No. SX25. Our Price £. 1. 50 
SU8 100 Mixed Ceramics 22pl·390pl U per pak. Guaranteed to save you money 
SX19 100 Mixed Ceramics 470pl·.047ul £1 
SXZO 100 Assorted Polyester / Polystyrene SX26 3 Prs. ot 6 pm 2400 DIN Plugs ano Ch,ssis 

CapaCitors U Sockets SOp 
SXZl 60 Mixed C280 type capacitors SXI7 I , RIght Angle Stereo Jack Plug 6.3mm plus 

met, I foil £1 matching metal chaSSIS mounting socket 30p 
SXZZ 100 Electrolytics. all sorts £1 SXZ8 4 Phono plugs and 2 du,1 phono connectors 30p 
SX23 50 Qu,lity £Iectrolytics SXZ9 I x 2.5mm Plug to 3.5mm Socket ,o'ptor ZOp 

50·100mlo. U SX30 I x 3.5mm Plug to 2.5mm Socket ,d,ptor ZOp 
SXZ4 20 Tantalum Beads, miled U SX31 I x 3.5mm Plug to Phono Socket ,o'ptor 20p 
QQuanlilies approlimate. count by weight . 

rS£'MI'COINfj'U(~T()RS FROM AROUND THE _IL'NL..U 

A Collection of TranSistors. Diodes. Rectifiers . Blldges. SCR's 
Tllacs. ICs both LogiC and Linear plus Opto's all of 
which are current everyday usable deVi ces 

Guaranteed Value over £ 10 at Normal Retail Price 

yours £4 .00 D,t,etc. in for every pak. 
only Order No. SX56 

tlI 
Valued at over tlO-Normal Reta il-we offer you a pack of 25 Opto 
devices to include lEO's large and Small in Red , Green. Yellow and 
Clear. 7 Segment DlSpl,ys both Common C,thooe ano Common """" 111 .... ..<1 
PLUS bUb.ble type dOS.PI,YS-like DL·33. Photo TranSlstors-Slmil,r to 

, OCP7I Photo Detectors-Irke M£LlI·t2. ThIS whole pack 0125 

25 d"lCeswllI£~ • 00 25 . 
" " AND we guarantee.yaur money back rf you are not / 

" completely satlshed. fULL data elc Included 
Order No. US7. 

MORE BA RCA I 
SX~1 60 metres PVC NBI 

Wife Single and ~~vefed HOOk·up 
colOurs randed. M'xed 

riLL MOR£I 
S EHrloMETEAS 

SL/DER Po4rmm 1ra,,1 Mono 

SX58 25 Assorted TTL G 
SX59 Sell". 740J.7460'les 7400 

!~l Assorled Itip Ffopsand MSt £l 

£J 
PlastIC . SX67 5 x 47> Loo 

SX63 5 x 470 ohms Lon SX6S 5 x47,Log 
SX645 , Ik Lon SX695 x lOO' Lon 
SX6~ 5 x 12- Lon SX70 5 xl meg Lon 

SX60 20 AssOlled Sltder 
SX66 5 , ZZ; Log , 

~\I at 50p per pat Manulactu1els out 01 LI 
BCID8 F,llouts £1 

SX61 Potenllometers 

~;t:~:.og~:, Pe~~~nllome·tefs. 
SX62 :t~ .Asso'ted Pre.Sets HOt/ Vert 

5171 ~~econvo\tSOrial~ C't'ao:p~els~\arl Soard Flbl~ 
1\ mIxed bundle Os le and double SIded tl 
glass and papel !fIg 

£1 

£1 
13ntastlcbarga11l 

Completely re· designed. full 01 the type of components you reqUire . plus some 
very Interesting ones you will soon be uSing and of course, the largest range of 

semiconductors fO/ the Ama teur and Professional you cou ld hope to find 

There are no wasted pages of useless inlormatJon so 011 en ,"eluded in 
Catalogues published nowadays. Just solid facts I.e. price, desCflplLon and 
indiV idual features of what we have available. But remember. Bi·Pak·s poliCY 
has always been to sell Quality components at compelltlve prices and -THAT 
WE STill 00. 

BI ·PAK·S COMPLETELY HEW CATALOGUE os now ""I,ble to you. You WIll be 
amazed how much you can save when you shop lor Electronic Components With 
a Bi·Pak Catalogue. Have one by you all the time-It pays to buy BI·PAK 

To receive your copy send 7Sp plus 25p p&p 

Practical Wireless, November 1981 
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SX3Z I x Standard Jack Plug to Phono Socket 
adaptOl Z~p 

SX33 I x Toggle SWItch SPST Mm"lure. 125.IOA .op 
SX34 Idoggle SWItch SPDT Mm"ture. 125. lOA .op 
SX35 I x Rockel SWItch SPDT Mm"tu". 140. SA .op 
SX36 I x RIght Angle Mono Jack Plug l~p 
SX37 20 PIeces. I. 2 & 4mm plugs and soc kets 

(Banana). MatchlOg colours and sizes U 
SX50 10 Assorted SWItches. Toggle. Slode. Rocker . 

Push button U 

£1FREEpAK 

This offer only applies to this advertrsement 

ICSOCKETS 
The lowest price el/er. 
The mOle you buy the cheapel they come! 
Pm. 10011 50011 100011 

75p [3.00 (~ 

14 80p (3.2~ (5.~0 

16 80p £3.25 (~.~O 

16 · SOp £3.2~ (~.50 
Quil led l; 

SX5Z 
6 Black HeatSlnk WIll lIt TO·3 and 
TO·220. Ready dlllled. H,II PII" 
.. Iue £1 

SX53 I Powel finned Heatslnk. ThiS heatslOk 
gives the greatest pOSSible heat dlssl~allOn 
m the smallest space owmg to ItS uOlQue 
staggered Iln deSign. pre dll:Jed 
TO·3 SI/e 45mm squ,rex20mm hIgh. 40p 

SX54 TO·66 sI/e. 35mm dOm mx 12mm 3~p 
SX55 1 Heal Efficiency Power fmned HeatslOk 

90mm x 80mm l 35mm High. Dlllled to 

t'keUPt04'. MM 
TO ·3 devJCes t 
(1.50",h ~ ~ 

SU8 100 S,locon NPN TranSlstOls-,1I per lect 
Coded mlled types With data and eQvt 
sheet. No relectS. Real .. lue £Z.50 

SX39 100 SIlIcon PNP TranslStoll-,11 petlect 
Coded mixed types WIth data and eQvt 
shept. No reJects_ fantastIC value £2.50 

MUlLARD. ASl17 PHP. 
Germ TO·3 Power Trans 
60 VCB SA Poss Replacement 101 
32 VCE JOW AD130!l3I!140/ 149 
20 VEB Hie 30mrn OC25!26!28!35 

2N3613!14! 
17!2N1533 

G:eat V,lue at 65p each 01 210r U . 
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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 1 am expecting a further increase when my 
course is completed." 

City and Guilds Certificat~ 
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 Certificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering .and Maintenance 
Computer Engineeri!1g and .Prog.ramming .. 
Radio TV and AudIO, Engmeermg and Servlcmg 
Electrical Engineering, Installations 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 
"A" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Conditioning 
Building 

POST OR PHONE TODAY FOR FREE BOOKLET. 

,- ICS To: International Correspondence 
Schools 

SINCE 1890 

Dept. 277M Intertcxt House. London 
SW8 4UJ or telephone 622 9911 

I • III 
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Subject of Interest. ... . ...... . 

Name . . 

• • • 

:1 
Address... ..... . . . .. . . . . .... . ....... . . . ... . .. . • 

~;;;,;;~.:~ •. ~.~~.~~.~~i.~~..u;iJ 

IMICROSCOPEI 

Illuminated pocket 
microscope 

magnification 
Measuring only 130 x 40 x 18 mm, this Intel illuminated 
pocket microscope has a normal magnification of 30 X which 
can be increased to 50 X by using the zoom facility. Focus 
control and illumination are built-in so that the instrument can 
typically be used in the close inspection of specimens, samples 
and tissues by medical students, doctors, technicians and 
medical laboratory scientists. It uses longlife batteries and 
comes in a plastic case. 

Price: £12.99 incl. case, V.A.T. and post/packing. 

For immediate despatch send cheque with order to : 

~INTEL ElECTRONIC COMPONENTS LTD. 
~ 30/50 Ossory Road, London SE1 5AN. Tal : 237 0404 

INTERESTEOIN 
ELECTRONICS? 

TRY A ZEOPACK! 
COMPONENTS AT A PRICE 
EVERYONE CAN AFFORD 

Z 1 300 mixed -! and i watt resistors 
£1.95 

Z2 150 mixed 1 and 2 watt resistors 
£1.50 

Z3 300 mixed capacitors, most types 

Z4 100 mixed electrolytics 
Z5 100 mixed polystyrene caps 
Z6 300 mixed printed circuit 

£3.95 
£2.20 
£2.20 

Z7 cO~dOo~r~~ printed circuit resist~~~95 
£1.45 

Z9 100 mixed miniature ceramic and 

Z1 8'a~5 ~:::rted pots. ~~ :~g 
Z 1 1 25 assorted presets, skeleton etc. £1 
Z12 20 assorted vdr's and thermistors 

£1.20 
Z 13 11b mixed hardware. Nuts, bolts 

self-tappers. sleeving. etc. £1.20 
Z 14 100 mixed. new and marked, full spec. 

transistors. Pack includes:- BC14B, 
BF154. BF274. BC212L. BC238. 
BC183l. PBC10B and. or lots of similar 
types. £4.95 

Z15 100 mixed diodes including:- zener. 

~~i~~~ ' elc .bAiI1?~I'1 sp:~~nal. germ£~~;5 
Z, B 20 assorted zeners. 1 watt and 400mw 

£1.50 
Z20 10 assorted switches. Slide, push
- button. multibank. miniature. reed etc. 

£1.20 
Delux FIBREGLASS printed circuit 
etching kits. 
Includes 100 sq. ins. of copperclad FIG 
board, lib ferric chloride, !made for U.S. 
Army. to Mll. SPEC')' 1 dalo etch resist pen. 
abraSive cleaner. tweezers, etch resist dish 
and instructions. OUR PRICE £5.95 
lib of FeCI. £2.25 
150 sq. ins. single sided board. £2.20 
150 sq. ins. double sided board. £3.30 

MINIATURE MAINS 
TRANSFORMERS 

Top quality. Split bobbin construction will 

~t;;. ~i~~;~-':;5u~e~~ ~~OL~A£l ~\" f:r ~r50 
PP3 Battery Connectors 10 for SOp 

Miniature 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 
50p. 
Standard 2P, 3 Position Slide Switch. 4 for 
SOP. 
TBA810P 7 WATT AMP I.e. with circuits 
and data. ONLY £1 
MFC8010 1 WATT I.C. with data and 
circuit SOp each, 2 for £1 
50239 chassis set. C.B. etc. 2 for £1 
555 Timers, 30p each, 4 for £1 
6 Amp 100V Bridge Rec. Small. SOp each, 
3 for £2. 
6MHz T.V. sound. Ceramic filters. With use-
ful T.V. sound circuit. SOp 
2N3055H RCA 60p each 3 for £1 50 

ALTERNATOR RECTIFIERS 
Make lovely 60 amp lS0V bridges. 
Ideal for High Power Battery 
Chargers. Tvpe 4AFI. Set of 4 (2 neg. 
case + 2 pas. case) £2. 

~uit!:~ ~u;8~ap:,;~:~!~S CU:P~~i~:~ 
(liquorice Allsortsl at the unbeatable 
price of £2 for 100 mixed. These 
consist of factory clearance lots Le. 
spilJages. floor sweepings, cosmetic 
rejects etc. Also Mullard miniature 
electrolytics 200 mixed £2. 

TELESCOPIC AERIALS 
Chrome on brass. 9 section, 25" extended. 
Plues into anv 3.5mm jack socket. Ideal for 
S.W. A .. meter p.ortable TV. etc. ONLY £1 

5 ASSORTED VIDEO GAME BOARDS, 

~~;:~~e~~:. c~~2: ~~~~~~a~~.o,:~a~fsrs~~~~~ 
sockets. switches etc. ONLY £2.50 
UHF, Transistors T.V. TUNER with slow 

motion drive. AE.skt. and leads. £1.95 
100 Miniature reed switches. £2.30 

UHF MODULATORS 
Calibrated to Channel 36 625 line UHF. 
Housed in metal box. 2t" x 2" x t o<. Complete 
with 9 feet of coax lead and TV plug. 
9V operation. ideal for video games, com
puters etc. £2.50 ea with connection Data. 

Vemitron FM4 10.7MHz ceramic filters 
50p ea, 3 for £1. 

To: "GEMINI ELECTRONIC COMPONENTS" OEPT PW 
''THE WAREHOUSE'· SPEEDWELL ST. LONDON S.E.B. 

Please Quote ZED Code Where shown. Send Cheque- or Postal Order. Add 60p P&P '" 15% VAT. 
·Schools etc. SEND OFFICIAL ORDER 

ZED PACKS now available for Callers at 50 Deptford Broadway. London. S.E.B 
SEND LARGE SAE FOR FULLER LIST 

Practical Wireless, November 1981 
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40CHANNEl 

LED Pll CIRCUIT 

Realistic is the biggest name in Citizens Band 
Radio and accessories - and you will be 
able to buy the full range at Tandy - the 

world's largest retailer of CB equipment! 
1!fII2'E'4Llsl7~ 

CBfrontTandy 
WATCH PRESS FOR FORTHCOMING ANNOUNCEMENTS 

Practical Wireless, November 1981 15 
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c·mur;mmm 
Limited quantities 
available at Unrepeatable Prices! 
MODEL osc 3C £109. 95 

3" DC - 5MHz ' 0~~ 
MODEL 4810 £119' 95 
4" DC - 5MHz Inc. VAT 

MODEL 5810 £169 ·95 
5" DC-10MHz Inc. VAT 
10-1 PROBE INCLUDED FREE 
PRICES TO RISE 20% WHEN 

~ 
Cheques, Access, ~~,:~ 
Barclaycard welcome 10 day 
moneyback guarantee 

CURRENT SUPPLIES EXHA USTED. ~~eCak~~9a~~d(,~ s5u~:~~~ost 
All models feature fully calibrated time base circuits. automatic 
blanking and stabilized power supplies. They are rugged and 
portable. Model 5810 has input attenuation calibrated + 5% to 
provide twelve steps from 10mV to SOV per division. 

10mfl DC 
DIGITAL 

Rugged, easily opera ted 
and clearly readable 
ranges include : -
DC Volts 001 - l 0Q0V 

MULTI MET 
AC Volts . 1 - 500V - ER DC Current .001 - 199.9 mA 
ReSistance .001 - 1999 KO 

£39 .95 Inc. VAT Plus low battery rnd,cat,on 

Please include [1 .20 post, packing and Insurance 

EIII~ka EIEClrollics Lld 
Castle Hou se, 27, Castle Street, 

Brighton, East Sussex . BNl 2HD England 

Telephone (0273) 20201617 

M&B RADIO 
INVERTED ONLY £32.00 

VEE DIPOLES 
MULTIBAND 10-11-15-20-40-80 meters 

• 2kW Handling Power 
• Heavy Duty Stranded Non-corrosive 

& Plastic Coated '. 
• Total Length 26 meters 

RADIATION 
DETECTOR ONLY £2.70 

COMPLETE WITH INFORMATION 

• Metal Cased • Quartz Fibre Type 

• Confains 3 Lenses • Only the Size of a Pen 

DETECT RADIATIONS BEFORE IT IS TOO LATE 

~. . - --- ~ - --~ -:tm Eta 
B 0 S C H 2.5kW 40uF Capacitor £8.00 

• Mini Transformers 12 vo lt 250mA £1.00 p&p inc, 
• Transformers 12-0-12, 24-0-24 500mA 

£3.25 VAT p&p inc. 
• Auto Wound 240 to 11 Ov, 6.3A £9.00 
• Transformer 15-0-15 volt, 5A £6.50 

VAT & P&P EXTRA UNLESS STATED 

M&B RADIO 86BISHOPSGATE STREET 

TEL(0532) 35649 LEEDS LS1 4BB 
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GIVE YOUR SIGNAL A HEAD START 
The SM30 purpose designed telescopic tiltov.r mast. slim silhouette, 
structured lor single winch operation extend from about 15ft up to 31 ft 
tilts down to 31t Self supporting with manv small to medium sized arravs 
or can be guved lor larger HF tvpes. 

r"" NOTE THESE FEATURES 
"WALL OR POST MOUNTING. 'ONE WINCH OPERATION. 
' OPTlONAL HEAD UNITS - PLATE OR 1 in TUBE (extral, 
"SAFETY UP LOCK AND ANTI-OROP DEVICE, 
"GALVANIZEO FINISH. "ENGINEERED TO B.S.I. STOS, 
PRICES 
SM30 post or wall mounting 
RT1 1 t" reducer tube 
RHl Rotator Head 

Prices incl. VATandUK carr C.WO. 

£190,00 
9,50 

25,00 

ALTRON aMl a-MOUNT. The Ouick Solution To A Trickv Problem!! 
Simplv adjust to suit the opening size, screw out foot and lock into posi · 
tion I! Suitable lor manv CB, Amateur or 
TV aerials or even a small rotator. Fits 
most openings from 25" up to 42" __________ ' 
lother sizes available l. Universal mount-~ ----r I 

Price £27,60 lOci. VAT. CWO. UK. P & P ' :1 
£1 .50. / ~ " 
WE DESIGN! WE MAKE! WE SElL ~, .. , 

DIRECT!YOUgetunbeatablevalua, - . -c ' 
Special applications considered. Send ' . I r 

in~, ".0 screws,. up in a jiH!! Pats. Pending. _____ _~'.' ' .• 1 .. I 

SA E forfurtherdetailsorlustphone . f 

,..__// / / 24 H, Tel/

7T
wenn

g ~~' A~~\ 
/" ,/ / L I ~ -~ 

/ ..c----, 
/" / 

:=J ;- } 1ft 
~( MAIL OIioER OR COLLEC] 

" '~ "I( A(LWELD ENGINEERING ~ 
/ I If UNIT 6, m / i lJ ~ 232 SElSDON ROAD, 

/ ~ .. ~ _ _ . _ / ~~.U~Uo~O~~~~ 51~MP~734 ~ 
~~=-~-I Open Mon.-Fri. 9 am-5 pm, 

Sal 9 am-l pm. 

MORSE TUTOR 
The uniquely effective method of 
improving and maintaining Morse 
Code proficiency. Effectiveness 
proven by thousands of users 
world-wide. 
* Practise anywhere, any time at 

your convenience. * Generates a random stream of perfect Morse in five character groups. * 070's unique " DELAY" control allows you to learn each character with its 
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 "SPEED" control. * Features: long life battery operation, compact size. built-in loudspeaker plus 
personal earpiece. 

ACTIVE RECEIVING 
ANTENNAS 
Datong active antennas are ideal for 
modern broad band communications 
receivers - especia lly where space is 
limited * highly sensitive (comparable to full -

size dipoles). * Broadband coverage Ibetow 200 kHz to over 30 MHz). * needs no tuning. matching or other adjustments. * two versions AD2 70 for indoor mounting or AD370 (illustrated) for outdoor use . 
* very compact . only 3 metres overall length . 

* professional performance ~~~~::r~~del AD270 (indoor use only) £42.55 
Model AD370 Ifor outdoor usel £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 answe r. 

* Connects between antenna and receiver input. * Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with 
low noise and high sensitivity. 

* Crystal controlled for high stabi lity. * Quali ty construction in diecast aluminium box (size 1 12 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 available free on request. 

All prices include VAT and postage and packing 

:) 

CATONG Spence Mills Mill Lane, 

ELECTRONICS Bramley. Leeds LS13 3HE 
England 

LIMITEO Tel (0532) 552461 
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C.T. ELECTRONICS (ACTON) LTD. 
Registered in England 1179820 9 .30 a.m .·6 p.m . 

MON.-SAT. 
CONTINUOUS 267 & 270 ACTON LANE, LONDON W4 5DG. Telephone: 01-747 1555 

Telex 291429 01-9946275 

STABILISED POWER SUPPLIES 
FARNELL A15: 210/240V IP. Dual Op. 12-17v per rail at 100mA. 
Remote sensing. current limit protection. (164 x 130 x 38mm), with 
manual. £12. 
FARNELL 7/3SC: 120/ 240V IP. Adjustable current limit. Remote 
sensing. (188 x 96 x 93mm). Two versions available: 15V at 2A or 
30V at 1A. £15 ea. 
COUTANT OA2: Op. amp, psu, 120/ 240V IP. Dual Op. 12-15v at 
100mA. (138 x 80 x 45mm). £12 ea. or 2 for £22. 
BRANDENBURG Photomultip lier PSU. 19in. rack mounting. 
Metered, current limit protection. 
374, 374R 300V-l KV at 5mA 
375 500V-l K5V at 6mA. 
376 660V- l K6V at 10mA 
Model 374R has reversible polarity op. All others have negative polarity 
op. 
All models £40. 
Some photo multiplier tubes available. 
10.000uF/100V ELECTROLYTICS by Sprague, computer grade, 
type 360. £3.50 each. 4t" x 2' ". 
ELECTROLYTIC CAPACIT6RS very large stock holding over 4 
million. ITT EN 1212 (axial) and EN 1235 (radial) in stock. Our prices 
cannot be beaten anywhere in the U K. 
SPECIAL OFFER. 10MFD 500v ECC 20p ea. , 10,000 MFD 16v 
Mullard 35p ea., 3,300 MFD 40v Mullard 35p ea. 10}JF/63v WIMA 
polyester 10% 40p ea. Large quantities available. 
ELECTROLYTIC CAPACITORS. Very large stock holding. Mostly ITT 
EN 1212m EN1235 types. 
Please send for our electrolytic list, e.g. 220/ 50VA, 220/25R, 470/2 5R, 
4700/2 5A, 470/ 50A, 2200/100 CAN. 
CAPACITORS - DISC CERAMIC 
Over 2 million now in stock mostly ITT. Many high-voltage types, e.g.: 
210p 8KV, 1 n 1 KV, 2n2 2KV, 1 On 2KV. 
220p 1 KV, 1 n5 3KV, 4n7 1 K5V. 
Please send for our ceramic capacitcr lists. 

PYE HEAD CLEANING 
CASSETTES. Brand new or box
ed. 50p ea. 

CASSETTE DECKS. With 
stereo heads, mechanically com
plete, but with no electronics. 
Smart black modern finish. £5.00 
We have very large quantities 
available. 0.1pf/16v £20 per 
1000. 

PIHER PRESETS 
Very large stocks, PT1 0, PT15 
enclosed types. Please send for 
our preset list. Most values 100R-
5M. 

HEAVY DUTY 
KEYSWITCHES 

2P 12A 600V AC 
8P lOA 380V AC 
lOP 12A 600V AC 
49mm 0 Fascia 

£1.50 
£3.00 
£3.00 

We have large quantities of 
low profile, gold plated IC 
sockets by Winslow discount 
on quantity. One off prices as 
follows: 

8 PIN 9p 
14PIN 10p 
16 PIN 11p 
18 PIN 16p 
20 PIN 1Sp 
22 PIN 22p 
24 PIN 22p 
28 PIN 26p 
40 PIN 30p 

CANNON 15w sockets, 0 type 
or Souvrian/ McMurdo Daiss 60p 
ea. Also Cannon 9w plug, brand 
new, 60p ea . 

WELWYN STRAIN GAUGE. 
(Precision Micro-Measurements). 
Romulus Michegan type MA 09-
500B4-3 50. Our price £1.25 ea. 
List price £3.85. Large quantities 
available. 
i 15 Turn Cermet Trimpot lOOk 
uhm. 1 off price, 20p. By 
Beckman & AB. 

REDPOINT HEATSINK, Type 
TV4 15p ea. 1 off price. Discount 
on quantity. 
We have the following Welwyn. 
1% Resistors available, 2K, 3K , 
1 OK, 20K, 30K, 1 Meg. Price 25p 
ea. Type 4802. 
W e have approximately 100 
different styles of relay solid state, 
OIL, Flatpack, Mercury Tilt, typical 
price: 
12 volt 185 ohm 4 Pc/ o 70p 
Brand new. 
24 volt 700 ohm 4 Pc/o 70p 
Brand new. 

4-WAY DPDT AND 5-WAY 
DPDT OIL SWITCHES, by ERG 
Components and CTS Gold con
tacts SOp ea. Brand new and box
ed. 

BUZZERS, 6v and 12v. 50p ea. 
WIRE ENDED NEONS 
£20/£1,000. 

SPECIAL OFFER. Mini-toggle 
switch by C. & K., 3 Pc/ o. Long 
dolly or short 50p ea. 

D TO A CONVERTERS 

15MHz, 8 BIT 
By micro Consultants Ltd. 50 Ohm cable drive op. Linearity 0.25%, max. 
0.125% typ. Settling time: 2V step 70nS typ. 2MV step 50nS colour 
television transmission standard. Diff. gain 0 .5% diff phase shift 0 .5 0 

types rad 802 and MC2208/ 8. Unused. Ex-maker's pack. 
SPECIAL OFFER PRICE: £20 

TRANSFORMeRS 
5-0-5V 400mA £1.25 
6-0-6V 100mA £1.25 
8-0-8V 400mA £1.25 
9-0-9V 3A £3.00 
l1V 2A, 22V1A £2.00 
12V 130mA SOp 
12V lA5 £1.25 
0-12, 0-1296VA £S.OO 
1 5V 100mA £1.00 
1 7V 300mA £1 .50 
20-0-20 400mA £1.S0 
22-0-22 50mA £1.00 
24V 100mA £1.00 
24V 250ma £1.50 
30V 250mA £1.50 
30-25-0-25-301A6 £6.00 
0-2-4-6-8-105A £6.00 
RESISTORS: Over 2 million in 
stock at last count. 
CARBON FILM tw 5% E12 
range lRO- 12M. 
2p ea. £1/100, £6.50/1 .000. 
METAL OXIDE/FILM: Most 
values in E24 range, t-2W 5, 2 or 
1%. A few values in 0.1 % 
tolerance available. 
WIRE WOUND: ORI-100K 3-
200W. A selection of mains 
droppers available. Good selec
tion of metal clad high power 
types. 

ROTARY SWITCHES 
Over 30 different types 
available from 45p 

MINIATURE LATCHING 
SWITCHES, 3 Pc/o by Micro a 
division of Honeywell Ltd., 3 amp 
250v a.c. Part No 8N3011, £1 
ea. Miniature momentary 1 Pc/o 
switch by Micro, 3 amp 250v AC. 
Part No.-8N 1 021 . 

WHISPER FANS 4, 5 
Type number WR2A 1, · 115 volt 
50/ 50HZ. 7 watt. Brand new £4 
each. 

SPECIAL OFFER : 0.1 % TOL 
resistors. The following values 
available. 2K , 3K, 10K, 30K , 1 M 
Ohm, W elwyn or Flimer. Price 
30p each. 

TEXAS Bc 184L Transistors at 
4p each. 1 off discount quantity. 
Full range of bead tantalums and 
all vero products supplied. 

CERMET PRESETS 15p ea. 
10A 250V AC ILLUMINATED 

ROCKER SWITCH 
Red D ST 26 x 30mm rect. Snap
in type 75p 

16A 250V AC ILLUMINATED 
ROCKER SWITCH 

(Amber) 14 x 30mm rectangular 
snap-in type. SPST 30p 

ALUMINIUM BOXES 
AB7134 x 64 x 38mm 90p 
AB8 102 x 1 02 x 38mm 90p 
AB9102 x 57 x 33mm 90p 
AB10l02 x 133 x 38mm £1.05 
AB11102 x 64 x 51mm 90p 
AB12 26 x 51 x 26mm 70p 
AB13152 x l02 x 51mm £1.25 
AB14178 x 127 x 51mm £1 .55 
AB15203 x 152 x 76mm £1.90 
AB16254 x 179 x 76mm £2.55 
AB17254 x l14 x 76mm £2.15 
AB18305 x 127 x 76mm £2.40 
AB 1 9 305 x 203 x 76mm £2.90 
BLUE REXIN COVERED 

BOXES 
ALUMINIUM BOXES 

RBl152 x l14 x 64mm £1.90 
RB2203 x 127 x 76m m £2.35 
RB3229 x 127 x 89mm £2.60 
RB4 279 x 152 x 102mm £3.25 
RB5 279x 190 x l14mm £3.S0 

BLACK PLASTIC BOXES 
75 x 50 x 25mm 65p 
80 x 60 x 40mm 92p 
90 x 70 x40mm 99p 
115 x 75 x 30mm 90p 
110 x 90 x 45mm £1.18 
170 x l00 x 50mm £1.65 
200 x 120 x 80mm £3.55 

LlCON ILLUMINATED 
SWITCHES 

01-800 Rectangular Snap- in 
Series. 
2PCO Latching £1.50 
2PCO Momentary £1.50 
I ndicator only 50p 
Lenses avai lable in red or white 
only. 
MINIATURE PUSH-BUTTON 

SWITCHES 
PTM 20p, PTB 25p, PT M/B 40p. 

HEAVY DUTY ROTARY 
SWITCHES 

9P3W 25A 500V AC 
18P6W 25A 500V AC 
18P6W 40A 600V AC 

£3.00 
£3.00 
£3.00 

STEREO RECORD/RE PLAY 
CASSETTE HEADS £1.00 

WIREWOUND POTS 
IRO- l00K by AB , Colvern, etc. 
1 t w 40p, 3W 60p,5W SOp. 

TRIMPOTS 
10R-500K 10/20 turn 1 tin. or 
f in. rectangular 60p ea. 

JEAN RENAULD SWITCH 
BANKS 

Many types available, e.g. 
4 x 2PCO 40p 
6 x 2PCO SOp 
5 x 2PCO +2 x 4 PCO 70p 

VU METERS 
40 x 30 x 23mm deep. White/ red 
sca le on black background. Brand 
new. 60pea. 

This advertis-:ment is mai~ly ~f our excess stock holding. We also have excellent stocks of semiconductors, hardware, cables, etc. etc. For further details 
send for our lists and reta,l proce catalogue, phone or visit our shop. All prices are exclusive of VAT (and P&P). Minimum M ai l Order £5 + P&P + VAT. 
Government departments, schools, colleges, trade and export welcome. 

174791 
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Buy from the Short Wave Specialists every time 
... you'll get good service from professionals who 
know your hobby well. For example: 

SX200N Scanning 
Receiver 26 MHZ to 
512MHZ 
PRICE 

£-264.0 

.. ~- .. - -
----------fr-__ !! __ '" ___ ~~ 

TS130S 
200W pep mobile 
transceiver, with new bands' 
fitted. 
PRICE 

£547. 40 

HOW TO BUY! 

R1000 Communications 
Receiver for use at home 
and in your boat or 
caravan 
PRICE 

£305.90 

SRX 300. The most popular 
Short Wave listeners 
receiver. 0.2 - 30 MHZ now 
with digital readout! 
PRICE 

£195.00 

By post - or 'phone your Barclaycard, Aocess or LAR Creditcard 
number. Altematively, call in for a chat. The shop is just 10 minutes from 
Leeds City Station and there's easy parking if you travel by car. 
'Instant HP for licensed Amateurs 'Extended Credit Terms Available. 
A QUOTATION ON ALL CREDIT ITEMS IS AV~LABLE. 
'Open 9.15 - 6.00 pm, Saturday 9.15 - 5.30 pm. 

r---- w 
CITY No. C)I-

Qw 
LIBRARY 27 a::'w 

~a:: -- 0.1-(yen 
0 

THEHEADROW 

I I 

FROM THE SHOP - We're close to the station and car parks. Do call 
in and see Uncle Tom's cabin! 
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HERE IS A SELECTION 
OF TOP BUYS 
TRIO EQUIPMENT 
HS5 Communications headphones, 

tailored response .. ................. ...... .... £21 .85 
HS4 Communications headphones, 

tailored response .... ... .. ......... ....... .... £1 0.35 
LAR 1 kW P.E.P. 3-way antenna switch .... £16.95 
LAR Antenna traps for multi-band dipole .. £12.50 
VHF AMATEUR RECEIVERS 
SR9 Tuneable/crystal2m FM receiver 

144 146 MHz ... ...... .... .. ... ......... .... .. .£46.00 
AMR217B Scanner. The best mains/battery 

operated FM Receiver 144-146 MHz 
... ... ......... ........ ........ ............ .. ....... £120.75 

VHF/UHF CUSHCRAFT products available 
Famous Ringo Ranger 2m co-linear ... .. ... ..... ..... £32.00 
GDX2 VHF/UHF Discone Antenna 5O-480MHz .£39.50 
NEW HF VERTICAL ANTENNA 
HF5 80 10m vertical. .. ......... ... .... ...... ....... £48.50 
HF5R Optional radial kit for roof mounting 

...... ... .......... ....... .. ..... ..... ..... ... ... ..... £28.00 
LAR-Omni-Match S.W.L. Antenna tuner 

200KHZ to 30M HZ ..................... . £29.95 
CX3A 3-way S.w.L. Antenna Switch ........ ... .£5.50 
All TRIO and ICOM Transeivers normally in stock. 
We always have a good selection of second-hand 
equipment plus a comprehensive range of accessories. 

Leeds Amateur Radio 
27 Cookridge Street, Leeds LS2 3AG 
Tel: (0532) 452657 (Shop) 
Mail Order/ Service Department: 
60 Green Road, Meanwood, Leeds LS6 4Jp. 
Tel : (0532) 782224 r----------, POST NOW! 

I Send SOp for Catalogue and Price List I 
I enclose cheque for £ Plus 50p for Brochure' 

'delete if not applicable . I to purchase I 
Name 

I Address I 
I PW1 I 

Post to Leeds Amateur RadiO. 60 Green Road. Meanwood Leeds LS6 4JP 

I TOBARCLAYCARD/ ACCESS/ LAR ~~~ I 
I authOrise you to debit my Barclaycard/Accessl ", .• / __ ' 

I 
LAR Budget Account With the amount of £ I 
MyNo IS 1 1 1 11 1 11 1 I I 1 QJ 

I Signature I 
I TRIO DISTRIBUTOR. LAR are area distributors for CUSHCRAFT, Antenna I 

Specialists, ICOM, Microwave Modules. &. _________ -.1 
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Patience 
IT TOOK a lot longer than we hoped, but this month we are very 
pleased to be able to restart the PW "Winton" tuner project. This, 
you may remember, foundered in the middle of part one, back in 
our April issue, when the a.m. tuner head was discontinued by the 
manufacturers. Unfortunately, that particular module incorporated 
contro l circuits for other parts of the tuner, and it was not an easy 
thing to find another to do the same job. 

We are now indebted to Hart Electronic Kits Ltd. , a famous name 
in the d.i.y. hi -fi field , who have designed and produced a 
replacement a.m. heao. They will be offering kits for both the PW 
"Winton " tuner and the PW "Winton" amplifier, which we 
published in 1979. See their advertisement for further details. 

* * * * * * 
As I write this leader in late August , specu lation and rumour 

continue on the question of a launch date for the U K CB Radio 
Service, of just how easy or how difficult it will be to meet the 
equipment specifications, of likely prices, of how many. 
manufacturers or importers really have rigs developed to meet the 
U K specificat ions, etc., etc! 

The Home Office seems uncertain of its attitude towards 
home construction of CB transceivers, but how anyone can 
guarantee that the finished products, assembled by individuals 
whose radio expertise is a completely unknown quantity, will 

comply with all the requirements of the specification, is completely 
beyond me. 

One manufacturer has demonstrated 27MHz f.m . transceivers to 
the press, but resolutely refused to allow the equipment covers to 
be removed. Another firm has announced a modification service to 
convert any a.m./sideband CB rig to meet the UK 27MHz f.m. 
specification, although there has been no news yet on how the 
Duty and VAT problem is to be overcome on the illegally imported 
transceivers. 

And while I'm on the subject of illegal imports, how did it come 
about that the responsible powers-that-be drafted the rules 
prohibiting anyone from bringing 27MHz CB equipment into the 
U K in such a woolly fashion, leaving a large loophole through . 
wh ich sets are being imported, with Duty and VAT paid, and 
proudly proclaimed as such in shop windows and CB magazines? 

I suppose it w ill all sort itself out in the end, though frankly I'm 
beginning to wonder. As the saying goes : Pat ience is a vi rtue. 

www.americanradiohistory.com



I ~ . 
Trevor P. HOPKINS M Se G8TYY 

The 70cm amateur band, 430-440MHz, is a very in
teresting band and IS becommg more popular, perhaps 
because of the overcrowding sometimes encountered on 
2m, 144-146MHz. Single side-band (s.s.b.) activity is in
creasing, while for the f.m . operator 'there are a large num
ber of repeaters, several times the number found on 2m, 
and simplex activity is on the increase as well. With similar 
power, receive sensitivity and size of antennas, the results 
on 70cm can be comparable with those on 2m, and the 
u.hJ. signals are particularly good at getting out of ex
tremely screened locations (e.g. built-up areas, tunnels, 
etc.). 

In order to encourage still further interest in the 70cm 
band, the author attempted to design an inexpensive 
receive converter from 70cm down to 2m, so that prospec-

,.tive operators could listen around before deciding to invest 
in a transceiver or transverter for the band. Design aims 
were for an easily reproduced and aligned converter with 
reasonable performance at modest cost. Other uses for 
such a converter include " listening through" local 
repeaters (listening to one's own signal coming from the 
repeater) and in conjunction with a tunable or synthesised 
2m receiver, aligning and testing other 70cm equipment. 

Circuit Description 
The circuit used in Fig. I is fairly conventional , and no 

claims for originality are made. The rJ. amplifier uses a 
BFR34A stripline transistor Tr I in a grounded-emitter 
configuration, and uses printed circuit stripline tuned cir
cuits. Even on standard epoxy glass fibre board, these are 
reasonably stable and are readily produced as part of the 
printed circuit board. The amplified output signal is tapped 
off and fed to gate I of the mixer transistor, a dual-gate 
MOSFET type 3N204. The local oscillator signal is fed to 
gate 2. This transistor is somewhat underbiased in th~s cir
cuit for use as a mixer stage, as the source is connected 
directly to ground. However, this has the advantage that 
the metal encapsulation, which is internally connected to 
the source, may be soldered directly to the ground-plane 
on the p.c.b. This aids stability and will be described in 
more detail later. The " intermediate frequency" at 
144MHz is selected by the tuned circuit L3/C9 in the 
drain, and the output is taken from a tap on the coil. 

The oscillator chain starts with a crystal oscillator, Tr3, 
using a 96MHz 5th overtone crystal XLi. This is 
available ex-stock from several suppliers. An alternative 
crystal may be used, XL2, selected by switch SI ; this will 
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be discussed later. Preset resistor R II adjusts the output 
level from the crystal oscillator, and therefore the local 
oscillator injection level into the mixer. Transistor Tr4 
provides a stabilised supply for the oscillator. The 96MHz 
signal is tuned by L4/ C 13 and coupled to a common base 
tripler stage Tr5 . The output frequency at 288MHz is 
selected by L6/ C20 and inductively coupled by L 7/C21 to 
a buffer amplifier Tr6. The output of this is tuned by 
L8/ C25 and a signal is tapped off via C26 and fed to gate 
2 of the mixer transistor Tr2. Note that the inclusion of 
three tuned circuits at the final local oscillator frequency 
minimises the generation of spurious products and keeps 
the apparent noise level Iow. 

Construction 
The converter is constructed on a single epoxy glass 

fibre printed circuit board, intended to fit inside a standard 
diecast aluminium box, 114 x 64 x 30mm. Alternative 
mounting arrangements may be used, but it is strongly 
recommended that the converter is completely screened, as 
thi s reduces the pick-Up of strong unwanted signals. As 
with any piece of rJ. equipment, the tuned circuits are ex
tremely important. The front-end inductors Ll and L2 are 

CONSTRUCTION 
RATING Intermediate 

BUVING GUIDE 
Constructors of this project should have no dif
ficulty obtaining the components from adver

tisers in the magazine 
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Fig. 1 : Circuit diagram of the converter 

etched onto the p.c.b., but all the remammg coils are 
wound in the conventional manner. To aid construction, 
details of the coils are shown below. 

Coils L3, 6, 7 and 8 are wound with 18 s. w .g. tinned 
copper wire with their axes parallel to the p.c. b., while L4 
is wound on a vertically mounted coil former. The former 
is glued from the underside into a 5mm hole in the p.c.b. 
Coils L5 and L9 are wound with enamelled copper wire on 
6-hole ferrite beads. The self-supporting coils are most 
easily wound on drill shanks of the appropriate size. 

The p.c.b. track side layout is shown full size in Fig. 2. 
This should be followed carefully if the converter is to 
function correctly. Note that the top (component) side of 
the p.c.b. is a copper g.round-plane ; double-sided p,c.b. 
material will be necessary. If a home-etched printed circuit 
board is used and only one side is etched, it will be 
necessary to remove some of the copper around many of 
the holes using a 3mm drill bit or similar. The component 
layout is shown in Fig. 2. Small modern components 
should be used, and mounted as close as possible to the 
p.c.b. Where indicated in Fig. 2, component leads should 
be soldered to both sides of the board, to ensure good 
earthing. Otherwise the leads should not touch the ground
plane. 

The p.c.b. requires two 3mm fixing holes and two 5mm 
holes for mounting the former for coil L4 and transistor 
Tr I. Note that Tr 1 is a stripline mounting "T" package, 
and should be mounted from the track side of the board, 
with the emitter lead bent up and soldered directly to the 
ground-plane. The base and collector leads are soldered to 
the printed circuit inductors. Note also that one side only 
of components RI , Cl and C4 are soldered to the ground
plane side of the board. Transistor Tr2, which is a TO-72 
metal can type, is mounted flush with the ground-plane 
and soldered to it. This improves the stability of the con-
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verter and is unlikely to damage the transistor. One side of 
capacitor C26 is connected directly to the tapping point on 
coil L8. 

After the board is completed and double-checked, it 
should be mounted in a screened enclosure. Suitable con
nectors. preferably 50 ohm b.n.c. sockets with 4 fixing 
holes. should be used for antenna and receiver connec
tions. and should be as close as possible to the input and 
output pins on the p.c.b. Power supply connections may 
be of any suitable form; the author used 2mm plugs and 
sockets for this purpose. It is important that a gap of at 
least 5mm remains between the underside of the p.c.b. and 
the metal case, otherwise the operation of the stripline 
tuned circuits will be impaired. If only one crystal is fitted, 
switch SI may be omitted, and a wire link soldered to the 
appropriate pins in its place. 

L3 
51urns 
18 s .w.g. tinned 
copper wire. 

Tapped 1'/4 turns 

r"i 

I!' 6·5 
. .3 

Tap -. 
3 

COIL WINDING DETAILS 
L6 L7 L8 

11;2 turns 
18 s .w.g. tinned 
copper wire. 

Tapped I turn 
L80nly 
L6 reverse wound 

2.6l r 
~
~ 

Tap 6· 5 
.~ 

'l 
1·5 

L4 L5 L9 
31/2 turns 2'/2 turns 
18 s .w.g. tinned 
copper wire. 

26 s .w.g. enamelleIJ 
copper wire. 

5mm former FXI898 ferrite 
bead 6 hole type 

Approx . .--
position 
of tunin g 
slug 

r;::==1~'t 
8 

.-t 
4·5 
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Earth 

SK2. Output 

Earth 

· SK3 +12V 

-:....-+-.. ,np~t} SKI 

Earth 

Fig. 2: Track patterns and component layout, both shown full size. Component leads to be 
soldered on both sides of the p.c.b. are indicated by dots on the component layout drawing 

WKMI33 
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* components 

Fig. 3: Internal view of the prototype 
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Alignment 
After assembly, the various presets should be set to the 

positions indicated in Table I, except for R 11 , which 
should be set to minimum resistance (fully anti-clockwise). 
A suitable 2m receiver should be connected to the output 
and a 70cm antenna to the input socket (a wire rod of ')../4, 
175mm long, should be adequate). A 12 volt power supply 
should also be connected preferably via a IOOmA meter. 
The power supply current should not exceed 30mA. 

With the presets in the positions given, it should now be 
possible to detect a strong local signal, such as that from a 
nearby 70cm transmitter fed into a dummy load. In the 
absence of this, the third harmonic output from a 2m 
transmitter may be used . All variable capacitors should be 
peaked for maximum signal strength. 

Component 
C3 
C5 
C9 
C20 
C21 
C25 
L4 
R11 

Table 1 

Initial Setting 
45% enmeshed 
35% enmeshed 
30% enmeshed 
35% enmeshed 
35% enmeshed 
35% enmeshed 
Core approximately half-way inside coil 
Set to approximately 20% resistance . 

Adjusting coil L4 will cause the crystal oscillator to 
vary its frequency over a small range; outside this, the os
cillator will stop, or oscillate at another crystal overtone 
(e.g. the third overtone, 57· 6MHz). If a sensitive 
wavemeter or a digital frequency meter is available, the 
frequency of the crystal oscillator can be checked. Lack of 
oscillation is the most likely cause of no detectable signal. 
Coil L4 should be adjusted for exactly 96MHz output, so 
that a 433 ·OOOMHz signal input corresponds precisely to 
145·000MHz on the 2m receiver. 

As the capacitors are adjusted , it will become necessary 
to move to progressively weaker sources , such as, first , a 
local repeater or nearby amateur, and finally on to a dis
tant beacon or repeater. When no improvement in received 
signal strength is obtained from further adjustment, 
resistor R 11 can be set up. While listening to a weak 
signal . increase the resistance of R 11 until the signal can 
no longer be heard , and then decrease the resistance again 
to a point where no further increase in signal to noise ratio · 
is gained. This adjustment sets up the optimum level of 
oscillator injection into gate 2 of the mixer transistor Tr2. 
This completes the alignment. 

Provision is made in the circuit to add a second crystal 
in order to increase the tuning range available with a 
normal 2m receiver tuning 144-146MHz. If a crystal of 
96·6667MHz is used, then the range 434-436MHz will be 
converted down to 144-146MHz. Alternatively, if a 
crystal of 96·5333MHz is used , the range 
433 ·6-435·6MHz will be covered. This latter option 
allows the user to listen to the input frequencies of 70cm 
repeaters immediately by operating SI . (70cm repeaters in 
the UK have the input frequencies 1·6MHz higher than 
the outputs, rather than 600kHz lower as with 2m 
repeaters.) Crystals XL I and XL2 should be of the same 
type and specification, otherwise it will be impossible to 
get them to oscillate on the correct frequency. • 

23 

www.americanradiohistory.com



So far on the technical side we have covered d.c. and 
resistance. here an explanation of some of the properties 
and effects is helped by using a familiar analogy. As we 
move into the area covering inductance and alternating 
current it is less easy to find suitable analogies, and greater 
effort is required if you are to get a clear mental picture of 
what is happening in a particular circuit. 

In addition . because space is limited , it is essential that 
you read around the subject in the literature which has 
been recommended. Some very helpfu l explanations are 
given in Uncle £d's Page in Practical Wireless and should 
be included in your "essential reading" list. 

Magnetism 
Almost everyone has played with magnets at some 

time. picking up paper clips or placing a piece of paper 
with iron filings on it over a magnet and seeing the "lines 
of force'" . Perhaps even making an electromagnet, by 
taking an iron nail and winding a few tens of turns of in
sulated copper wire on it and connecting it to a battery. 

If you haven·t. then details of these and similar experi
ments are given in an excellent little book. Magnets, Bulbs 
and Batteries from the Ladybird Junio r Science series. If 
you are a family person then perhaps your children will 
lend you their copy! 

To continue. a magnet has two areas where its 
magnetism is concentrated, these are at the poles. One is 
the north -seeking pole or simply the no rth pole (that's the 
end of a compass needle which "seeks" the earth's 
magnetic north pole) and the other, the south-seeking pole 
or south pole. 

When two bar magnets are brought close together, the 
magnetic fields interact and the result is that like poles 
physically repel each other and unlike poles attract. Per-
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manent magnets are made of magnetic materials which, 
once magnetised. retain their magnetism almost in
defi n i tel y. 

Fig. 9: Like poles 
repel and unlike poles 

attract 

.. Attract ... 
IN 51 IN 51 

& 

Is NI Is NI 

Bar @WAD9281 magnet 

~c.-~V 
~N s~ 

~o/ 
Lines of./ 
magnetic force 

... Repel .. 
IN 51 Is 

& 

Is NI IN 

NI 

51 

The Magnetic Effect of an Electric Current 
Whenever an electric current flows in a circuit it 

produces a magnetic field. If you imagine a copper wire 
which is carrying a current, passing vertically downwards 
through this page, then the direction of the associated 
magnetic field will be as shown in Fig. 10 (conventional 
current flow). An easy way to remember the direction is to 
think of a right-handed corkscrew, screwing into the page 
- the "corkscrew rule". Reversing the direction of the 
current reverses the direction of the magnetic field. 

Current l 

Fig. 10: The direction of a magnetic field shown by the 
corkscrew rule 

The magnetic field of a single wire is relatively weak, 
but it can be increased by winding the wire into a coil or 
solenoid, so that the same current flows through each turn 
and the magnetic field produced by each turn adds to that 
of the next. 

The magnetic field can be concentrated still further by 
winding the coil in the form of a solenoid on a core of soft 
iron, as in an electromagnet. The overall magnetic field 
will be similar to that of a bar magnet. The strength of the 
magnetic field is directly proportional to the strength of the 
current and the polarity of the field depends on the direc
tion of the current. 
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Current ~ 

IWAD9301 

Fig. 11: A coil concentrates 
the magnetic field 

~ Current 

By adding little arrows to the letters "N" and "S", to 
indicate the direction of the current, you can then easily 
remember which direction causes a south or north pole. 

Soft iron is used for electromagnets because it does not 
remain magnetised when the magnetising current is 
switched off. A typical use of an electromagnet is in an 
electrical relay , where a current in one circuit is used to 
energise a solenoid and move electrical contacts to switch 
a current in another circuit. 

The same reaction that occurs between the like and un
like poles of permanent magnets also takes place between 
a permanent magnet and a coil or electromagnet and 
similarly between two coils or electromagnets. A practical 
example of this is the loudspeaker. In this , a current flow-

Fig. 12: Field direction in a solenoid 

ing through the voice coil causes a magnetic field which 
reacts with the field from the permanent magnet. This 
produces a force which moves the voice coil and the at
tached cone. A varying audio signal current causes the coil 
and cone to move in and out in sympathy with the signal , 
thus making sound waves in the air. 

Other examples of this are the moving coil ammeter 
and , of course, the electric motor which converts electrical 
energy into mechanical movement. 

We have looked briefly at electromagnets, the interac
tion of magnetic fields and the physical force produced. 
Now let us look at the converse effects. 

Electromagnetic Induction 
When a conductor moves across a magnetic field or a 

magnetic field is moved across a conductor, a voltage or 

Practical Wireless, November 1981 

Coil 
connection 

Vo i ce ---1--I-----< .. CC'1Xf./ 
coil 

Cone 

Fig. 13: Loudspeakers use t he effects of electro
magnets to produce their sound 

e.mJ. is induced in that conductor. The polarity of the in 
duced e.mJ. depends on the polarity of the field and the 
direction of movement. The size of the e.m.f. depends on 
the strength of the field and speed of movement or rate of 
change. 

This effect can best be demonstrated by moving a bar 
magnet in and out of a solenoid so that the field from the 
magnet cuts across the conductors in the solenoid, as 
shown in Fig. 14. 

When the magnet is moving into the solenoid, the e.mJ. 
induced in the coil drives a current around the external cir
cuit and produces a deflection on the current meter. When 
the magnet is being withdrawn it induces an e.m.f. of the 
opposite polarity and the meter deflects in the opposite 
direction. The faster the magnet is moved the faster the 
magnetic field ch anges and the greater is the induced e.mJ. 
With the magnet stationary. there is no movement of the 
magnetic field, no induced e.m.f. and therefore no deflec
tion of the meter. 

Try it for yourself, make a solenoid by winding about 
50 to 100 turns of insulated wire on a toilet-roll tube, con
nect it to a milliammeter, then push a bar magnet in and 
out and see what happens. You could equally well hold the . 
magnet still and move the coil! 

5 
N ~ 

Fig. 14 

Dynamos and generators operate by electromagnetic 
induction , converting mechanical energy into electrical 
energy . 
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Self Inductance 
The symbol for self inductance is L and the unit the 

henry , symbol H. We have seen that a steady current flow
ing through a coil produces a steady magnetic field . If, 
however, we try to increase this current by increasing the 
applied e.m.f. then any rise in the current will induce a 
counter e.mJ. in the coil which tends to oppose the applied 
e.mJ. to prevent the current increasing. 

Similarly, if we try to reduce the current then any fall 
will induce a counter e.mJ. which adds to the applied 
e.mJ. to try to maintain the existing current. 

The counter e.m.f. opposes the applied e.mJ. when the 
current is rising and aids the applied e.m.f. when the 
current is falling. This effect is known as self inductance, 
often abbreviated to inductance. 

A coil is said to have an inductance of 1 henry if an 
e.mJ. of I volt is induced in it by a current flowing through 
it which is changing at the rate of I ampere per second. 

If we replace the moving permanent magnet in our 
previous experiment with an additional coil, fixing it inside 
the original outer coil , we have an arrangement as shown 
in Fig. 15 . 

Battery Switch 
r-------~II----------~~~------~ 

'---------{..il---------' 

Meter 

Fig. 15 

Closing the switch will cause a current to flow in the in
ner "primary" coil which, in turn, will cause a magnetic 
field to be built up. This increasing field , because it also 
passes through the " secondary" coil , will induce an e.mJ. 
in it. Once the field has reached a steady state the induced 
e.mJ. will fall to zero. Switching off the current will cause 
the magnetic field to collapse and an opposite polarity 
e.mJ. will be induced in the secondary coil. The induced 
e.mJ. is only present while t~e field is actually changing. 

This arrangement is the basis of the transformer, where 
a changing current in the primary coil induces a voltage in 
the secondary coil. The " tightness" of the magnetic coupl
ing between the two coils affects the strength of the e.mJ. 
induced in the secondary coil. 

Mutual Inductance 
The tightness of the coupling is expressed as the mutual 

inductance (symbol M) between the coils and is also 
measured in henrys . The mutual inductance is I henry 
when an e.m.f. of I volt is induced in the secondary coil by 
a current in the primary coil which is changing at the rate 
of I ampere per second. 
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Construction of Inductors and Chokes 
In a practical circuit the actual value of the inductance 

and its construction are governed largely by the frequency 
and the characteristics of the circuit in which it is to be 
used. 

Low frequency laminated iron-cored chokes, having an 
inductance of several henrys, are used for filtering pur
poses in d.c. power supplies. The winding is carried on a 
bobbin, through which the core is assembled. In audio fre
quency circuits chokes may be wound and enclosed in a 
ferrous material " pot -core" and have an inductance of tens 
or hundreds of millihenrys. 

Intermediate and low radio-frequency coils are usually 
wound in layers on a former or tube, sometimes in several 
sections, to reduce self capacitance. Tuning coils are 
wound on a small former having a threaded core of iron 
dust material inside it which can be screwed in and out to 
adjust the inductance to the exact value requir~d (in the 
microhenry range). 

Coils for hJ. and v.h.f. are usually made of thicker wire 
and wound on low-loss formers, or are self supporting with 
an air "core". At u.h.f. inductors may be in the form of 
strips or lines of flat strip or rod, and bear little physical 
resemblance to a conventional coil. 

Inductors in Series and Parallel 
Note the inductors are not mutually coupled. 

Series L(lolal) = L 1 + L2 
1 I 1 

Parallel -L = Ll + L2 
(lolal) 

or where there are only two inductors, 

LI x L2 
L(lolal) L I + L2 

L1 L2 
~ 

Inductors in series 

Fig. 16 

Inductors in parallel 

The arithmetic is the same as for resistors ; in series they 
add and in parallel the total value is always equal to or less 
than the smallest. 

Energy in an Inductor 
In a d.c. circuit which contains an inductor, the steady 

value of the current is determined by the resistance of the 

circuit and not the inductance. That is I = * 
When the circuit is switched on, the counter e.m.f. 

generated in the inductor equals the supply voltage, and 
for an instant the current is zero. The current then builds 
up exponentially to the final value, determined by the 
resistance. 

On switching off, a counter- or back-e.m.f. is induced in 
the inductor by the collapsing field. The e.m.f. generated 
can be very high if the field collapses rapidly. 

In a practical circuit where a transistor is controlling the 
current through a relay coil, the steady "on" current 
would be determined by the coil resistance. 

I = Y = R = 0·1 amps 
R 120 
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Fig. 17: A practical circuit 
using energy in an 

IWAD9361 -:- OV in~uctor 

When the transistor is switched off, the counter e.mJ. in 
the coil could reach a value of several hundred volts 
positive at the transistor collector and damage the tran
sistor. To prevent this happening a "catching" diode is 
connected across the coil, as shown, and conducts when 
the counter e.m.f. occurs at switch-off. The counter e.mJ. 
then drives a current through the coil and the energy is dis
sipated in its resistance. 

Incidentally, because the induced e.m.f. at switch-off is 
restricted by the catching diode then the field can only 
collapse slowly and in these circumstances the relay may 
take a little longer to release. 

Capacitance 
Capacitance may be defined as the ability of a conduc

tor to store an electric charge and is measured in farads, 
symbol F. 

If we place two metal plates close to one another and 
separate them with a piece of insulating material, we have 
an arrangement which will store electricity in the form of a 
charge. The capacitance of the arrangement depends on a 
number of factors: 

a) The area of the plates 
b) The distance between the plates 
c) The nature of the insulating material occupying the 

space between the plates (specifically the dielectric 
constant or relative permittivity) 

The unit of capacitance is the farad - an uncommonly 
large unit for the purposes we require - so that the values 
found in radio work are microfarads (10-6

), nanofarads 
(10-9) , and picofarads (10-12). 

Dielectric Constant 
If we measure the value of capacitance of two metal 

plates, separated by certain insulating material, and repeat 
the measurement keeping area of plates and distance apart 
the same but having a vacuum separating them, then the 
ratio between the two values of capacitance will be equal 
to the dielectric constant of the insulating material. This 
constant is usually denoted by the letter K and the 
capacitance of a capacitor is given by the relationship: 

C is proportional to ~A where A is the area of the plates 

and d is the spacing between them 
A capacitor is classified by the material used as the 

dielectric, and the table below shows types of dielectric 
used, together with their dielectric constants. 

. Material 
Air 
Dry paper 
Polyester 
Mica 
Aluminium oxide 
Ceramic (Iow K) 
Ceramic (high K) 

Dielectric Constant 
1 
2·5 approx. 
5 approx. 
5-7 approx. 
7·5 approx. 
up to 20. 
up to 10000. 
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The dielectric strength is the voltage at which the dielec
tric breaks down and this as well as its thickness deter
mines the maximum safe working voltage which may be 
applied to the capacitor. 

Capacitor Ratings 
The two most important practical ratings of a capa.citor 

are its capacitance and its working voltage, and these are 
almost invariably marked on the capacitor. The required 
value of capacitance depends on the purpose for which it 
will be used, and the voltage rating on the maximum 
voltage that will be present across the capacitor under all 
operating conditions. 

The required accuracy or tolerance of the capacitance 
value depends on how critical the circuit is to this. For ex
ample, the capacitance of an electrolytic capacitor, 
providing the smoothing in a power supply, could be 
greater or less by 20 per cent of its stated value without 
causing any significant change in performance, but a 
silvered mica capacitor in the oscillator tuning circuit of a 
communications receiver would cause serious tuning 
errors if its value was in error by this amount. In some 
applications therefore, the tolerance is also an important 
factor. 

There are other factors too, such as insulation 
resistance. temperature stability, physical size, etc., which 
affect the suitability of a particular type of capacitor for a 
particular use. 

Air Dielectric Capacitors 
These are usually in the form of variable tuning 

capacitors having a set of fixed plates with a set of moving 
plates that swing into mesh between the fixed plates. This 
enables the effective area of the plates, and so the 
capacitance, to be varied. 

Air dielectric tuning capacitors for use in receivers, 
where the maximum voltage may be only a few volts, can 
have very close spacing between the plates, but types for 
use in transmitters , where high voltages are present, must 
have significantly greater spacing to avoid voltage 
breakdown or flashover. The breakdown voltage of air is 
about 25 OOOV /cm and the spacing between the plates of a 
tuning capacitor for a receiver would be about O· 2mm 
(mainly limited by the mechanical accuracy) and for a 
150W hJ. transmitter about \. 5mm. 

Mica Capacitors 
The mica capacitor uses thin sheets of mica as the 

dielectric and offers the best electrical properties possible, 
but for a given capacity it tends to be large and fairly ex
pensive. Mica is naturally a very stable material, after all it 
has been lying in the ground stabilising for millions of 
years, so the capacitor using it as a dielectric will also have 
excellent stability. The mica capacitor is therefore ideal for 
use in tuning or other critical circuits. 

The silvered mica capacitor has the electrodes deposited 
as a film of silver on the surfaces of the mica, and so 
enables very thin blades of mica to be used. The blades are 
stacked with interconnecting foils and are then clamped or 
riveted together which gives them their characteristically 
flat "postage stamp" shape. Silvered mica capacitors are 
available in values from I pF to about 10 OOOpF and 
usually have a voltage rating of 250 to 500V, although 
higher voltage ratings are available for use in transmitters. 
They are very stable for use in r.f. tuned circuits up to 
several hundred megahertz and will carry appreciable Lf. 
currents in transmitter applications. Some "compression 
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type" trimmer capacitors use mica as a dielectric, and iri 
these the mica is sandwiched between spring foil elec
trodes. The capacitance is varied by squashing the 
sandwich with an adjusting screw, and so changing the 
dielectric from partly air and partly mica to just mica. 
These capacitors, which were once seen only in radio 
receivers, are now being used in transistor v.h.f. and u.hJ. 
transmitters where their very low inductance and low 
losses make them ideal. 

Ceramic Capacitors 
Ceramic capacitors are made in various forms, the most 

popular being the tubular and disc types. The tubular type 
consists of a small ceramic tube which has silver deposited 
on the inside and outside surfaces, the capacitance being 
determined by the area of the surface, the tube wall 
thickness and the ceramic dielectric constant. The disc 
type consists of a flat disc of ceramic with silver deposited 
on each side of the disc. Ceramic dielectric material can be 
made to have particular characteristics by adjusting the 
proportions of the ingredients. 

The low-K ceramic material usually used in the tubular 
capacitors provides good stability with a fairly low and a 
predictable temperature coefficient (change of capacitance 
with temperature), so that in some circumstances they can 
be used with advantage in a tuned circuit to compensate 
for the opposite temperature effects on other components 
in the circuit. Their small physical size and low inductance 
makes them suitable for use in receivers and low power 
circuits in the v.h.f. and u.hJ. range. 

Tubular ceramic capacitors are also made in a lead
through form for decoupling supplies passing through a 
screening box or plate and they have a soldering flange or 
screwed bush for mounting. Variable tubular ceramic 
capacitors have the internal silvering replaced by a con
centric adjusting screw and these are suitable for operation 
up to several hundred megahertz. 

Disc ceramic capacitors are usually of the high-K 
ceramic type, and have the advantage of very high 
capacitance with small physical size and very low induct
ance. High-K ceramic material has a high temperature 
coefficient which makes these capacitors unstable in value 
and so unsuitable for use in tuned circuits. They suffer 
from losses at high frequencies but can be used success
fully in bypass and decoupling applications up to a 
gigahertz. 

Wound Capacitors 
Polystyrene, polyester, polycarbonate and paper 

capacitors are made by winding two strips of metal foil 
into a roll, insulated by two strips of dielectric film or . 
paper. Connection strips or edges are brought out to form 
suitable lead-out connections. Polystyrene is a high-grade 
dielectric having characteristics approaching those of mica 
and such capacitors are used in IJ., mJ. and hJ. circuits 
where stability is important. Polyester and polycarbonate 
capacitors are suitable for most IJ. and mJ. applications 
up to a few megahertz. Paper capacitors are mainly used 

IWAD9371 

C1 C2 
0---1 t-I ----tl f----o 

Capacitors in series Capacitors in parallel 

Fig. 18 
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in I.f. applications and for high voltage power supply use, 
where working voltages up to several thousand volts are 
available. Capacitors of this type are usually hermetic ally 
sealed in a can with special high voltage terminals. 

Polystyrene capacitors are available in values from 
IOpF to 1 fJ.F, and polyester, polycarbonate and paper 
capacitors from IOOOpF to IOfJ.F approximately. 

Capacitors in Series and Parallel 

Series _1- = ~ + _1-
C(lolal) Cl C2 

Parallel C(lOlal) = Cl + C2 

In parallel they add and in series the total value is equal 
to or less than the smallest. 

Please Note 
Unfortunately in Part 1 of this series we made an error 

in the dates of two reviews we did on the SRX-30 and the 
FRG-7. The dates should be August and July 1979 not 
1980 as we said. 

Another thing to remember is that it's not long now 
before you should be making arrangements to pay your 
examination fees for the May exam. You should check 
with your local technical college etc., as to the date for 
booking. If you miss the date a late booking can be more 
expensive - if they will accept one at all. 

RAE Practice Question's 
Once again here are some typical questions on this sec

tion. which you may like to try. 
I. When the current in a coil changes at the rate of one 

ampere per second and induces in a second c.oil an 
e.mJ. of one volt there is said to be: 
a. A self inductance of one henry 
b. An inductive reactance 
c. A mutual conductance between the coils 
d. A mutual inductance of one henry 

2. Capacitance is: 
a. The name given to any component or circuit capable 

of storing a charge of static electricity 
b. The property exhibited by a component or circuit of 

being able to store a charge of static electricity 
c. A measure of the opposition to the discharge of a 

body with static electricity 
d. The quantity of electricity required to charge a given 

component 

Next month we will continue with 
alternating current and frequency 

Answers: 
'q 'Z"p" 
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G4JDT 
HARVEY EAST LONDON HAM STORE G8NKV 

DAVE 

H LEXTO N LI M ITE D 191 FRANCIS ROAD LEVTON E.10 
• TEl 01-558 0854 TElEX 8953609 LEXTON G 

RADIO & ElECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES 

MAIN (UK) SERVICE CONTRACTOR TO HITACHI SALES (UK) LTD 

EXCLUSIVE TO US IN THE UK.1kWinput600Wssb350FM 2MTR LINEAR!! 
BUILT-IN POWER SUPPLY, ELECTRONIC WARM UP, VARIABLE INPUT ATTE'NUATOR. ADAPTS EXCITERS FROM 2W-25W. RADIAL BLOWER 
LED's FOR READY, TX. OVERLOAD, PTT & RF VOX with VARIABLE DELAY CHOICE OF EIMAC TUBES. 4 x 150A OR 4Cx250B OR 4C x250R. 
ELECTRONIC PLATE CURRENT FUSE- NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE : H.88mm, W .318mm, D.375mm. FROM £300.00 
D 70C 70cms. lOW in - 200W out , £489 All these linears have adjustable inputs and outputs and they are all fully 
D 200S 2mtr. 1 kW p.e.p. ssb. (650 FM) £599 protected. 
D 200 2mtr. 500W p.e.p. ssb. (400 FM) £475 ALSO AVAILABLE:- 18db Gasfet masthead preamplifier which suits the out-
D 200C 2mtr. 350W p.e.p. ssb. (,150 FM) £300. put of these linears and which is also powered by them via the antenna co-ax. 

ICOM 

ICOM 
PORTABLES 
IC2E FM 2m 

£169.00 
IC202 SSB 

£169.00 
IC40270cm 

£242.00 
All accessories 

available-
see below 

HF TRANSCEIVERS 
IC730 200W £586 .00 
IC2KL 500W linear £799.00 
IC2KLPS Power supply £199.00 

ICOM 
ACCESSORIES 
BP5 IIV Pack £30.50 
8P4 Empty case for 6XAA £5.80 
BP3 STA Noard Pk £15.50 
BP2 6V Pack £22.00 
BC30 Base charger £39.00, 
DCl l2V adaptor £8.40 
WM9 Mic speaker £12.00 
CP1 Mobile Charging load £3.20 
LC1 /2/3 cases £3.50 
ICHPI Headphones £24.20 
FT208R 2mm £190 
FT708R 70cm £195 
FT208R etc. 

TRIO/KENWOOD 
TS830S HF Transceiver £700.00 
TS 130S H F Transceiver £530.00 
TR8400 UHF Mobile £320.00 
TR9500 UHF Multimode £470.00 
TR7800 VHF mobfie £270.00 
TR7840 HP FM 2m POA 
TR7730 2m FM TBA 
TR9000 £370.00 
TR2400 Portable £195.00 
PS30 20 1 amp PSU £85.00 
Many Trio/Kenwood accessories 

available 

ICOM MULTIMODES 

IC251 2m 
IC45170cm 
IC260 2m 
IC2902m 

£499.00 
£630.00 
£299.00 
£366.00 

YAESU/SOMMERKAMP 
FT902DM WARC POA 
FT101ZD FM/AM POA 
FT707 See below 
FP707 Power Supply £109.00 
FC707 ATU £88.00 
FV707 DM VFO £189.00 
FT480R 2m Multimode £359.00 
FT290 2m Portable multimode 

£229.00 
FT207R 2m Special £170.00 
FT767DX Sommerkamp£559.00 
FT101ZD Sommerkamp 

all options £679.00 
FT277 Sommerkamp £847.00 

All accessories available, 
including FV902, FC902, 
YP901P, YK90l POA 

FT707 + FP707 PSU 
£610.00 

ICOM FM MOBILES 

IC24G 
IC255 
IC25E 

£165.00 
£255.00 
£259.00 

MICROWAVE MODULES 

MMA 144V 2m Preamp £34.90 
MML 144/25 RFAMP £59.00 
MML 144/40 £77 .00 
MML 144/ 1005 New with Preamp 

£129.95 
MMT 432/ 144 2-70 Transverter 

£184.00 
MMT 28/ 144 1 Om Tran sverter £99.00 
MM2000 RTTY Receiver £169.00 
MMI Morse Talker £99 .00 

MM 4000 RTTY 
SEE ITWORKING AT OUR SHOP 

£269.00. Full range stocked. 

STANDARD 
C7800 70cm Mobile £250.00 
C78 70cm Portable £219.00 
C582 mtr Mult Portable 

£235.00 
25Wamp 
CPB78 Power Amp 70cm 

CMB8 Mobile Mount 
CL8 Carry case 

£79 .95 

£72.00 
£19.95 

£6,95 

CUSHCRAFT AMATEUR ANTENNA 

ICOM 720A G/C 

,-, ,~ - ~ . -'I 
.~ -H;':< ua / <I. (lV; ; 

- ~»--.-~ .~." r _ _ fr ........ "" _ _ _. _ ..... .., .... _---
- ~ - ~ __ --t.,: - ;;; _",a.:a _ __ _ _ 

6 -~- ,,~, !!_:-f:. ~.~ "'- ' 
IC720A 200W £883~00 
PS 15 Power Supply £99.00 
PS20 PI S with speaker £130.00 
IC730 See panel , below left 

ROTATORS ETC 
DIAWA 
DR7600X £135.00 
DR7600R £144.00 
DR7500R £95.00 
CN620 1·8 150MHz Pw r/swr £52.00 
CN2002 2·5 kW PEP auto 

ATU £190.00 
KENPRO 
KR2 50 £44.00 
KR400 POA 
CDE 
HAM IV £145.00 
CHANNEL MASTER 
9502B £50.00 

SWAN/CUBIC 
1 02BX 235W + PS5 
1 03BX WARC 235W 
PS6 Power Supply 
1 50MX Digital SP 
15002 linear 
ST2AATU 
ST3AATU 
HF Mobile ant 

£799.00 
£1000.00 

£145.00 
£500.00 
£406.00 

TBA 
TBA 

£80.00 

RECEIVERSALLON 
SPECIAL OFFER- P.O .A. 

HF, A3 20/ 15/ 103 ele ARX 2 Ringo Ranger 6dB 

Mkl to Ringo Mkll £14.18 
FULL RANGE IN STOCK 

SAE CATALOGUE 
144+ lOT +Yagi} £35.00 

OSCAR 
144+ 20T + Yagi 

R 1 000 Kenwood 
beam 8bD £165.00 

ATV3 20, 15, 10 Trapped 
vertical £38.30 

ATV5 10.15.20.40.80 
Trapped vertical £83.69 

214B 14 ele boom er 
15 ·2db £55.77 

vertical £28 .00 
CS 100 Speaker £13 .00 
A 144·4 ele Yagi £18.25 
A 144· 7 ele Yagi £22 .B2 

For vertical and horizontal 
Oscar specials 

A144 ·111 eleYagi £2B.94,------------I 
ARX2B Ringo Mk 11 £33 .00 
ARB2K Conversion kit RINGO 

JAYBEAM ANTENNAS 
IN STOCK 

FRG7700 Yaesu 
FRG7700 Memory 
IC2001 L Sony 
SEARCH 11 2 metre 
All POA ARE ON SPECtAl 
OFFER . PHONE HOT LINE 

*Ot-556 t 415* 

Let others make an exhibition of themselves, we'll be open through October - including the Saturday and Sunday of the Leicester Exhibition and 
we will beat anything Leicester has to ofter, If they have got it; we've got it. 
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PE RANGER 8 BRITISH MADE 
CB27/S! FOR U.K. MARKET 

(Project described in 
:raCtic al Electronics, Sept 
Issue onwards) 

27FM CB PORTABLE 
THE RANGER CB rig has been 
designed to fit the new legal Home 
Office sp~cificatioh, and starts off as 
a hand held unit complete with 
aerial, mic.. and rechargeable batteries. 

The unit plugs into the mains. 12V 
car outlet. or runs on built·in re
chargeable batteries (built-in charger) . 
Up to 5 . miles range in town to keep in 
touch with family and friends. 

KITS EX-STOCK 
INTRODUCTORY OFFER 

£49.95 
(+2.50 PP+VAT) 

£97/matche(fpair 
(+£5.00 PP+VAT) 
This offer price Includes rechargeable 
batteries, mic., aerial, mains lead and 
2 channels. 
Extra channels £2.25 each + 50p P.P . + VAT 
Extra aerials £3 .95 each + BOp P.P. + VAT 
(Postage free with kit) 
Tuneable Whip aerial magnetic or permanent 
·car mount (state which) 
£13.95 each + £1.00 P.P + VAT. 

SPI;C. 
R.F . Power Output %.~1 Watt 
AF linternal speakar) % Watt 
Modulation: FM: freq . 27.6MHz~~SMHz 
(CB Band) (excellent speech quatity) 
NO; 'ofchannets (max) : 6 
FullY. protltCted against bad aerial 
connection . 

READY MADE UNITS Will BE AVAILABl.EFR.OM 
GOOD CB OUTLETS AND ELECTRICAL.I>-EAlI;RS 
PHONE YOUR ACCESS1BARCLA YCARD6ijQERFO~F 

MODUS SYSTEMS LTD. (Tel : 0462674468/76392) , I~ ~~~ ' 
DEPT. A.P .• P.O. BOX 30. LETCHWORTH. HERTS. SG6 3DG _ ___ I 

I WOOD & DOUGLAS I <Jt'~~\lil 
Your Winter Project could be :-

Project Code Kit Assembled 
70 ems Transmitter (O·5W) 70FM05T4 23.10 38.10 
70 ems Receiver 70FM05R5 48.25 68.25 
70 ems Synthesiser 70SY25B 60.25 84.95 
70 ems Pre-Amplifier 70PA2 5.95 7 .90 
70 ems Converter 70RX2/2 20.10 27.10 
70 cms O·5W Synthesiser Package 70PAC2 128.00 163.00 
70 ems lOW Power Amp/Pre-Amp 70PA!FM 10 34.65 48.70 

2M Transmitter (1·5W) 144FM2T2 22.25 36.40 
2M Receiver 144FM2R2 45.76 64.35 
2M Synthesiser 144SY25B 59.95 78.25 
2M 1·5W Synthesised Package 144PAC 105.00 138.00 
2M lOW Linear 144L1N lOB 26.95 35.60 
2 M lOW Power Amplifier 144FM10B 25.95 33.35 
2M Miniature Pre-Amplifier 144PA3 6.95 8 .10 
2M Low Noise Pre-Amplifier 144PA4 7.95 10.95 
2M RF Switched Pre-Amplifier 144PA4/S 14.40 18.95 

Toneburst TB2 3.85 6 .20 
Piptone PT2 3.95 6 .90 
KayTone PTKl 5.95 8.20 
Regulator REGl 4 .25 6.80 
Microphone Pre-Amplifier MPAl 2 .95 5.40 
CWFilter CWFl 4.75 6.40 
Reflectometer SWRl 5.35 6.35 

Full details will be forwarded on receipt of a large SAE. Non- technical 
enquiries only can be taken during the day on 07356 5324. Technical 
enquiries between 7-9 pm on either 073565324 or 0256 24611. Kits when 
stock will be return of post when humanly possible otherwise allow 28 days, 
Assembled items 20-40 days. Stock is held also at Amateur Radio Exchange 
in Ealing and J. Birkett in Lincoln. 

(Prices include VA T at the current rate. please add 70p 
for postage.) 
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9 HILLCREST. TADLEY 
BASINGSTOKE, HANTS RG26 6JB 

Your Official Yaesu Dealer in Greater 
Manchester for the North West. 

Distributor of Jaybeam Antennas. 

YAESU 

V 

Main Cushcraft Dealer. Agent for TAL.WcItcta 
LAR. Microwave Modules. Western. 
Revco. Mosley. Drae. Shure. 

We carry a full range of station 
equipment including SWR and Power 
Meters. Connectors. Co-Axial Cables 
and Switches. Rotators. Power 
Supplies and a Full Stock of RSGB 
Books and Maps. 

Our prices are competitive. Just send 
SAE for our catalogue and price list. 
Special package deal fpr new 
licensees setting up station. 

Credit Card and Hire Purchase 

MOSLEY 

facilities with written quote on 
request. Telephone answering [Q~~J 
machine after hours. Open Tuesday to 
Saturday. Monday by appointment. 

eS
" -f. 

AUTO MARINE 'iZi DEVELOPMENT COMPANY ' : . • . .' , 
60 ORLANDO STREET, . VISA 

BOLTON 
'Phone (0204) 21059 
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C5B 

2m 
TRANSPORTABlE 
TRANSCEIVER 

It seems like only yesterday that we were testing the latest 
2 metre, multi-mode, mobile offerings from the land of the 
rising sun. Now they are producing a new generation of 
multi-mode rigs that are neater, smaller ye t easier to operate 
and offer much more than their immediate predecessors. 

The Standard C58 was the first of this new breed to 
become available for review, pipping the Yaesu FT-290R to 
the post. At first sight it looks just like its close relation the 
C78 , which we reviewed last June, and in fact it uses most 
of the C78 accessories such as the mobile bracket and carry-
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* specifications 

Frequency range: 144·000 to 147 ·999MHz 
Modes: FM(F3-F3E) ; SSB(A3J-J3E) ; 

CW(Al-A1A) 
Antenna 

impedance: 
Supply: 

Operating supply 

50n 
13 ·8V d.c. external 
10 off HP7 NiCad cells or 
9 off H P7 dry cells 

range: 9 ·6 to 16V d.c., negative earth 
Power 

consumption: 
Dimensions: 
Weight: 

600mA transmit ( lW, 50n) 
52 x 129 x 191mm 
1 -45kg (with batt<eries) 

RECEIVER 

Sensitivity: 0 ·4J.lV 12dB SINAD (f.m .) 
0 ·5J.lV 20dB quietened signal 
(f.m.) 

Adja'cent channel 

0·3J.lV 10dB sin (s.s.b. and c.w .) 
(0·15J.l V, 0·25J.l V, <0·1 J.l V p.d. 
respectively) 

se,lectivity: 60dB (62dB) 
I ntermodulation 

distortion: 55dB 

ing case. The similarities extend to the major features of the 
rig and I do not intend to repeat them for this review but 
recommend that you read the C78 tests. We can therefore 
concentrate on the performance and user aspects -of the 
C58 . 

Squelch 
threshold: 

Squelch 
hysteresis: 

Audio output: 

RF output 
power: 

Spurious 
outputs: 

Modulation: 

Deviation: 
"s" meter 

calibration: 

3·5dB 
1 W into 8n, 10% t.h.d. 
(1·5W 1 W at onset of clipping) 

TRANSMITTER 

lW into 50n (1 ·2Wf.m.) 
25W with p.a . (25W) 

-60dB (better than -60dB) 
Reactance modulation (f.m.) 
Balanced modulation (s.s.b.) 
±5kHz max. 
Sl=-105dBm (1 ·3J.lV) 
S5=-98dBm (2·8J.lV) 
S9=-93dBm (5J.lV) 
S9 + 20=-77dBm (32J.lV) 

Test equipment 
Marconi TF2011 signal generator; Marconi TF2370 
spectrum analyser; Marconi TF2373 frequency exten
der; Racal 9081 synthesised signal generator; Sinad
der SINAD meter, Bird Thru Line power meter. 
Test results are shown in italics. 
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Although small in comparison to previous mobiles, es
pecially multi-modes, this rig proved to be very easy to drive. 
The five memories are easily programmed and have the ad
ded facility of remembering the mode and frequ ency steps, 
so that if you have programmed, say th ree t.m. channels and 
two s.s.b. frequencies, the memories will indicate this when 
reselected. On MEMORY SCAN the M PU will ignore those 
memories programmed for a different mode to that selected. 
If you have selected, for example, USB then the rig will ignore 
any memories programmed for FM. 

A 25W linear power amplifier is available as an extra and 
this screws to the underside of the mobile mounting bracket. 
Four rubber feet allow the combined assembly to be used as 
a base station, yet it is still easily slipped into the conven
tional mobile mount in the car. 

Practical Wireless, November 1981 
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The test of a mobile multi-mode rig must be how it 
behaves under mobile conditions in the s.s.b. mode. The C58 
comes out with flying colours ; apart from the need to check 
on the frequency there is no need to look at the rig to 
operate it. The RIT control is very simple and effective with 
the datum position marked by a flat on the small knob. The 
range of this control is ± 1 kHz. The three tuning rates are 
easily selected by sequential operation of the push button 
marked STEP on the front panel. The rates are 5kHz, 1 kHz and 
100Hz in s.s.b. and 25kHz, 1 kHz and 100Hz in f.m . mode. 

On switching on, the display reads 6.000 indicating that 
the frequency is 146 ·000MHz. It is possible , indeed all too 
easy, to operate outside the U K amateur allocation and it 

continued on page 58~~~ 
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Stephen IBBS G4LBW 

One of the main worries of a radio operator is of 
transmitting either without an antenna or with a faulty an
tenna connection. resulting in a high s.w.r. and, often, a 
useless p.a. stage. This design provides an alarm in such 
circumstances, with the option of automatically switching 
the transmitter off. 

The alarm uses few components, 13 including the op
tional relay. and is mounted on a small p.c .b. A piezo 
transducer is used for economy of space, whilst providing 
a piercing note. 

The Circuit 
The simplest, and therefore the most reliable according 

to Murphy 's law, way of using an op-amp is as a voltage 
comparator. and this configuration is used here. 

When a high S.W.r. occurs. current flows througlr the 
S.W. r. meter. and a voltage is developed across the meter 
terminals . This voltage is fed to the non-inverting terminal 
(pin 3) of the op-amp IC I. The inverting input (pin 2) is 
held at a voltage just below the desired threshold by RI . 
When the voltage on pin 3 rises above the threshold the 
output swings high, gating the oscillator arranged around 
tC2a and b. The resulting square wave is fed to the piezo 
sounder. The pitch of the note can be altered by changing 
C I. At the same time the output from IC 1 is fed via IC2c 
and d to Tr I which switches on the relay RLA/ I. 

Construction 
Construction can be on either Veroboard or a p.c.b., a 

suggested design for which is given in Fig. 2. Make sure 
that the polarities of the i.c .s are correct. (Fig. 3.) The 
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prototype was mounted in a small plastics box, with the 
piezo sounder mounted on the lid. The normally closed 
contacts of the relay were wired in series with the p.Lt. 
switch. so that when the relay operated, the p.t.t. circuit 
became open and turned the transmitter off. 

CONSTRUCTION 
RATING Beginner 

BUYING GUIDE 

The photograph used in the heading is of the 
author's prototype, but all other illustrations used in 
the article are of the revised board. 

Constructors of this project should have no dif
ficulty in obtaining components from advertisers in 
this magazine. 

APPROXIMATE 
COST £3·50 
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+12V 

RLAl 

ry 
Rl 

lOOk 

A R2 

+To lk 
s.w.r. 

meter 

B R3 
lM 

~~----~--~---4------.-------~~-4-0V 

Fig. 1: The circuit diagram of the s.w.r. warning alarm 

* components 

Setting Up 
Take two wires from the S.W.r. meter and connect to 

points A and B. Adjust the meter until it gives the required 
threshold reading. To do this switch to FORWARD POWER 
and turn the power output down until the desired reading 
is obtained. RI is then adjusted until the piezo sounder 
comes on. Switch back to SWR and the sounder should 
turn off. 

When designing this project the author accidentally 
operated the transmitter without an antenna. Luckily the 
alarm sounded, saving the p.a. transistors . For approx-

Practical Wireless, November 1981 

The revised p.c.b. of the S.W.r. warning alarm 

r 
Lo 

'!: ..... -
Fig. 2: The track pattern of the p.c.b., shown full size 

+12V 

A-+-. 
s.w.r. 

meter 

AWDl 
~ 

B_ii'+----....... 'tf. ,· 

OV~ 
switch 

02 
IWA094lI 

Fig. 3: Component layout 

imately £3 .50 (less without the relay option), this project 
will pay for itself, if only in terms of the reassurance it 
gives. If you do not want to use the relay option, replace 
the relay with an l.e.d. (02), with a 1 kO resistor (R6) in 
series as the collector load to give a visual as well as an 
aural warning. 

My thanks are due to Lionel, G4JLI, for his assistance 
with the prototype unit. • 
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Last month we dealt with learning Morse and the passing 
of the Morse test. Now comes the moment you have been 
waiting for, your first QSO. 

You've got your brand new amateur Class A licence 
and callsign and you're ready to try your Morse on the air. 
If you have been listening to on the air QSOs you will 
know that c.w. communication is realiy an international 
language. You will probably know quite a lot of it already, 
particularly if you have been working with a Class B 
licence. The Q code, or at least part of it, is probably the 
best known, and there are many c.w. abbreviations used 
on telephony as well such as xyl, 73 and so on. 

Perhaps you have been worrying that you won't be able 
to cope with the speed of the other stations. Actually most 
of them will gladly come down to your speed, particularly 
when they realise that you are a beginner. Make sure that 
you send at a speed which you can read : if you send at 20 
w.p.m. the other stations will likely send back at the same 
speed. 

Rubber Stamp OSOs 
You will find that most QSOs to begin with will be of 

the "rubber stamp" type, especially those with foreign 
stations who have no great command of English. Although 
C.w. is international they are hesitant about getting in
volved in extended contacts, especially when English is not 
their first language. Be grateful for these QSOs, they will 
help you get started and give you confidence to progress. 

Don't try anything complicated and send slowly. 
Typical rubber stamp contacts consist of mutual greetings, 
an exchange of reports, name, QTH, details of rig and an
tenna and possibly details of the weather. It doesn't sound 
much, but to begin with you will find it more than enough, 
and you will get a great feeling of achievement as you 
complete each QSO. Starting from scratch you will also be 
getting new countries almost every time you go on the air. 
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Tony SMITH G4FAI 

It can be a very exciting time which you will look back on 
with much pleasure. 

First OSO 
For your first QSO you have a choice of calling CQ, 

looking for another station calling CQ or finding an ex
isting reasonably slow QSO and waiting for it to end so 
that you can try calling one or other of the stations in
volved. 

It will probably be easier to start by calling CQ your
self, that way you are taking the initiative, and having been 
using the key for the call you won't be launched into your 
first contact entirely "cold". Don't send an endless series 
of CQs so that a potential contact has to wait impatiently 
to find out what your callsign is. Send slowly and if a sta
tion replying to you is too fast send "pse agn es QRS" 
(please send again and slower). 

Your first call should look something like this: 
eT QRL? CQ CQ CQ de G4FAI G4FAI G4FAI CQ 

CQ CQ de G4FAI G4FAI G4FAI AR K 
"Is this frequency in use? General call to all stations 

from G4F AI. End of message. Over." 
You should always send QRL? before beginning to 

transmit. There may be a QSO taking place on the fre
quency and whilst you may not hear the transmitting sta
tion the receiving one will reply QRL (this frequency is in 
use) and you should change frequency, known as QSY, 
and start again with another QRL? 

Now You Are In Business 
Let's assume you have found a clear frequency, you 

have put out your call and back over the air comes your 
first reply: 
G4FAI de ON6ZZZ ON6ZZZ ON6ZZZ A:"N K 

Now you must reply: 
ON6ZZZ de G4FAI = ge am es tks fer call = ur rst 

579 in qth landan = my name tany = hw cpi? ON6ZZZ de 
G4FAI AR KJi1 

"Good evening old man and thanks for your call. Your 
report is 579 in my location of London and my name is 
Tony. How do you copy me? End of message. Over to 
ON6ZZZ only." 
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G4FAI de ON6ZZZ = ok dr om tony all ok hr es ge = 
ur rst 569 qth nr antwerp my name is john = ok? AR 
G4FAI de ON6ZZZ KN 

"Received with no problems here dear old man Tony 
and good evening. Your report is 569. My location is near 
Antwerp and my name is John. Is that alright? End of 
message. Over to G4FAI only." 

Notice also "dr om tony". Continental stations in par
ticular use this form of greeting which comes quite 
naturally to them although it sounds strange to British 
ears. Don't worry, you will soon find yourself quite 
automatically sending "ok dr john" or "dr om" without 
even thinking about it. It is not usual however to use this 
form of address when communicating with countries 
where English is the everyday language. 

Back to the QSO. It' s your turn again:, 
ON6ZZZ de G4FAI = ok dr john solid cpi hr. my rig is 

50 watts input es ant is dipole = wx is rain = my qsl is 
sure via buro. hr qru so hw cpi? ON6ZZZ de G4FAI AR 
KN 

"All ok dear John, solid copy here. My rig is 50 watts 
input and my antenna is a dipole. The weather here is rain
ing. I will send my QSL card to you via the bureau. That's 
about all from here so how are you copying me?" 

G4FAI de ON6ZZZ = r r solid dr tony es tks fer all 
info. hr my rig 100 watts es ant gp = wx clear = qs/ ok via 
buro. mni tks jb qso hpe cuagn sn = 73 es gud dx dr tony 
;m G4FAI de ON6ZZZ VA KN 

"Received with good solid copy dear Tony and thanks 
for all information. My rig here is 100 watts and my an
tenna is a ground plane. The weather is clear. I will send 
my QSL also through the bureau. Many thanks for the 
good (fine business) contact. I hope to see you again very 
soon. Best regards and good DX dear Tony. End of 
message. End of work." 

ON6ZZZ de G4FAI all ok agn dr john. tks nice qso es 
hpe cuagn vy sn. 73 es gl cheerio dr om bcnu. ON6ZZZ de 
G4FAI AR VA ee 

"All ok again dear John. Thanks for the nice QSO. I 
hope to see you again very soon. Best regards and good 
luck. Cheerio dear old man, be seeing you. End of 
message. End of work. Pip Pip." 

At the end of that John will almost certainly come back 
with "e e". It doesn 't mean anything but most stations 
finish with it and it is translated here as pip pip. It is just a 
friendly way of finishing the contact. 

Every OSO is Different 
So that's the end of your first QSO. If you analyse it 

there's not a great deal in it but it was probably more than 
enough to be getting on with! When you have written up 
your log, made out John's QSL card, and generally settled 
your nerves you will probably want to get on with some 
more contacts to see what you can do. But before that a 
few more words about that first QSO. What was included 
was only an example of the sort of exchanges that take 
place, and some of the more important information is 
usually repeated once or twice although that hasn't been 
shown here. Every QSO is different in some way, even the 
rubber stamp ones. Sometimes you send and receive more 
information, sometimes less. There is nothing official 
about c.w. procedures, codes and abbreviations and if you 
do go wrong it doesn't really matter. The other station will 
often understand you even when you do get in a mess. 
Most abbreviations have originated from commercial or 
military sources, and some are entirely of amateur origin 
passed down from the earliest days of radio communica
tion. None of them are obligatory apart from the fact that 
the best way to communicate with others is the way they 
understand best. If you want to spell out every word com
pletely in full grammatical sentences you are welcome to 
do so, but this is not recommended due to the time it 
would take. 

Many of the codes which amateurs use have a different 
meaning to the original. Most reference books on amateur 
radio for instance show the Q-code with its official mean
ings rather than the colloquial amateur ones. The table 
below shows some of the comparisons. 

Finishing an Over 
The endings of the overs need some explanation. "K" is 

an invitation to any station to transmit whereas KN, sent 
as one character, is an invitation to only the station named 

The QCode 
Original Meaning Amateur Use 

ORL? Are you busy? Is this frequency in use? 
ORM? Is my transmission being interfered with 7 Interference from other stations 
ORN? Are you troubled by static? Interference from static or electrical equipment 
ORO? Shall I increase transmitter power? High power 
ORP? Shall I decrease transmitter power? Low power 
ORS? Shall I send more slowly? Send more slowly 
ORT? Shall I stop sending? Closing down 
ORU? Have you anything for me? That's all from me 
ORX? When will you call me again? Stand by 
ORZ? Who is calling me? Who is calling me? 
aSS? Are my signals fading? Fading 
QSL? Can you acknowledge receipt? Confirmation of information/OSL card 
OSO? Can you communicate with . , . direct? Contact between stations 
OSY? Shall I change to transmission on another Change frequency 

frequency? 
OTH? What is your position in latitude and longitude? Location 

If you wish to turn the meaning into a statement then deleting a question mark turns each question into a statement. 
These are the most common 0 codes used by amateurs who, as can be seen, adapt the original meanings to meet their 
own requirements. 
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Popular abbreviations 

abt about hr here 
agn again hv have 
ant antenna hw how 
bcnu be seeing you mni many 
bk break nr number/ near 
buro QSL bureau nw now 
b4 before om old man 
conds conditions pse please 
cpi copy pwr power 
cud could r received 
cuagn see you again rpt repeat 
cui see you later rx receiver 
de from sed said 
dr dear sigs signals 
dx long distance sn soon 
es and sri sorry 
fb fine business stn station 
fer for sum some 
ga good afternoon tks thanks 
gb goodbye tnx thanks 
ge good evening tx transmitter 
gl good luck u you 
gm good morning ur your 
gn good night vy very 
gud good wid with 
hi laughter wud would 
hpe hope wx weather 

73 best regards 

There are many more abbreviations but this shortened 
list serves as a useful introduction for the beginner. A 
longer list of abbreviations can be fou md in the RSGB 
publications, A Guide to Amateur Radio eighteenth 
Edition by Pat Hawker G3VA and Amateur Radio 
Operating Manual by R.J . Eckersley G4FT J . 

to transmit. Not all stations end their overs with KN, 
many simply send K at the risk of other stations only hear
ing the end part of their transmission, assuming they are 
calling CQ and replying to them. Another use for KN 
when calling CQ is to use it to indicate that you only want 
replies from certain places. Examples are CQ OX (i .e. out
side Europe) CQ Asia, CQ JA (Japan) and so on. In all 
these cases the call would be terminated AR KN or just 
KN. 

AR indicates the end of a transmission, e.g. the end of 
an over, and V A the end of a QSO. Whilst these are 
shown as being sent as the final part of an over, some 
~rators send them before the call signs, some omit the 
AA altogether. You will find variations in procedure in dif
ferent countries, but they can all be understood when you 
are receiving them. 

As you go on this will become as familiar and as natural 
as breathing air, and there is no need to worry too much 
about it at this stage. The old saying "Practice makes per
fect" is very true when thinking of c.w. procedures. 

A World of its Own 
CW is a world of its own and once you are in it you are 

hooked! It may be hard to believe that if you have only 
just started and are struggling to get your speed up, but 
many have found that once they have been on the air with 
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Signal Reports-RST 
System 

Readability 

R1 Unreadable 
R2 Barely readable 
R3 Readable with considerable difficulty 
R4 Readable with practically no difficulty 
R5 Perfectly readable 

Signal Strength 

S1 Faint, barely perceptible 
S2 Very weak 
S3 Weak 
S4 Fair 
S5 Fairly good 
S6 Good 
S7 Moderately strong 
S8 Strong 
S9 Extremely strong 

Tone 

T1 Extremely rough 
T2 Very rough 
T3 Rough 
T4 Rather rough 
T5 Modulated 
T6 Trace of modulation 
T7 Near perfect tone, smooth ripple 
T8 Near perfect tone 
T9 Perfect tone 

A report of RST 599 means a perfectly readable, ex-
tremely strong signal with perfect tone . Readability is 
easy to interpret, but signal strength is usually read off 
from the receiver's "S" meter and this can vary from 
one receiver to another. Originally it was intended that 
the signal strength should be assessed by the operator 
receiving the signal; a signal can sound very strong 
and yet only give a meter reading of "S8". Most sta-
tions seem to give T9 reports irrespective of what they 
are hearing, they seem to fight shy of telling the other 
operator that he has some fault on his transmission. 
Always try to send an honest report to let the other 
station know just how you are copying him. 

Morse code they have discovered some of the lost magic 
of amateur radio. It is a compelling, absorbing world but it 
is virtually impossible to demonstrate this to anyone who 
doesn' t understand Morse. The learner who is just begin
ning to make sense of what he hears over the air may get 
some glimmering of it, but you try demonstrating a string 
of dots and dashes to anyone else and note the yawn of the 
century! 

It's not really surprising as working with C.w. is a totally 
personal thing as far as the individual operator is concer
ned. He is concentrating on what he is doing to the total 
exclusion of everything else at that moment in time. The 
learner, unfortunately, has to take it on trust during the 
early days of learning all the enjoyment that can be had 
using Morse. Just listen to a couple of c.w. operators talk
ing together, if you can catch them away from their rigs! 
Many of them live, eat and sleep c.w. , and listening to 

continued on page 47~~~ 
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10 memories,2 VFO's, LCD display, C size battery, 
easy car mounting t ray, 2.5watts out . 

FRG-7 General coverage receiver 

• 
The set with the world-wide reputat ion . YAESU's famous 
FRG-7 out-performs many a more expensive set. Rugged and 
reliable, it features high sensitivity and Wadley loop stability - a 
delight to use for the established amateur and new SWL alil(e . 

Practical Wireless, November 1981 

FT-101ZD Mk.111 
YAESU's FT-101ZD with FM is the most popular HF 
rig on the market thanks to its very comprehensive 
specification and competitive price. Incorporates 
notch filter, audio peak filter, variable IF bandwidth 
plus many other features. 

It/lell 011 le,elll,! 
FT -780R AII- 70 cm mobile 

4 memories, memory and bandscan from 
microphone, conservative 10 watts out-All the 
features of the FT-480 on 70 cm. 

FRG-7700 High performance 
communications receiver 

YAESU 's top of range receiver. All mode capability. USB, LSB, 
CW, AM ~ FM 12memory channels with back up. Digital 
quartz clock feature with timer. Pictured here with matching 
FRT-7700 Antenna tuner and FRV-7700 VHF converter. 

NORTH WEST - THANET ELECTRONICS l TO. GORDON. GllEQ. 
KNUTSFDRD (015661 4040. 

WALES & WEST - ROSS CLARE. GWlNWS. GWENT (06331 8110 146. 
EAST ANGLIA - AMATEUR ElECTRONICS UK - EAST ANGLIA. 

OR T. THIRST (TIMI G4CTT. NORWICH 06S25 866 
NORTH EAST - NORTH EAST AMATEUR RADIO. 

DARlINGTON 032ti 56969 
SOUTH EAST - AMATEUR ElECTRONICS. UK - KENT 

KEN McINNES. GlFTE. THANET (08431 291297 
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mllCROWAVE mODULES lTD 
The two products described below are representative of our range of top quality linear amplifiers and transverters for H F, 

VHf and UHF. products available from our extensive range inc1ude:- Digital frequency meters, microprocessor based RTTY 
converters and transceivers, speech synthesised morse tutor and many other associated products. Further details upon request. 

MMT432/144-R MML 144/25 

70 cm Linear T ransverter 
as reviewed in 
this issue! 

This high performance linear transverier has bee 
specifically designed to allow any existing 2 me 
multi mode transceiver to be used on 70 ems. 
Both repea ter and simplex modes are selectable at the flick of a switch. 
thereby providing the user with all the facilities of the 2 metre transceiver on 
the 70 cm band. 
The transverter accepts 10 watts input at 2 metres and produces 10 watts 
output on 70 ems. 
Features:- ULTRA LOW NOISE RECEIVE CONVERTER 

• ALL MODE OPERATION (including repeater) 
• HIGH QUALITY. LOW DISTORTION TRANSMIT CONVERTER 

RUGGED. PROFESSIONAL CONSTRUCTION TECHNIQUES 
THROUGHOUT 

• RF VOX CHANGEOVER 
A range of matching linear amplifiers suitable for use with this transverter are 
available from stock. 

2 metre 25 watt Linear Amplifier 
and Receive 
Preamplifier 

This reliable amplifier is intended for use with any 
low power 144MHz transceiver. It will accept a 
maximum input of 5 watts, and has a minimum 
input requirement of 0.5 watt. and is therefore fully compatible with 
transceivers such 3S:-

YAESU : FT290R. FT202/207R. Standard : C5B. 
TR 10 : TR2300. TR2400. 
ICOM : IC2E. IC202; to name but a few. 

Power output figures are as follows:-
25 watts for 2.5 watts input. 
10 watts for 1 watt input. 

The inclusion of a low-noise receive preamplifier will also improve receiver 
sensit ivity. 
By using this unit in conjunction with any of the above mentioned portable 
transceivers. full mobile or fixed station performance may be achieved at a 
realist ic cost. 
DO YOU HAVE ANY CHOICE77 

£184 IOC VAT IP&P £2001 £59 IOe VAT (P&P £2001 

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS) .,.
~ l.:=...I 

MICRO\NAVE MODULES 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone: 051-523 4011 Telex: 628608 M I C R 0 G 

HOURS: 
MONDAY-FRIDAY 

9-12.80,1-5.00 
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WELCOME 
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST 

GAREX (G3ZV1) 

RESISTOR KITS a top-selling line for many years. E12 series. 5% 
carbon film. 100 to 1 M. 61 values, general purpose ratings ·tW or tw 
(state which) 
Starter pack 5 each value (305 pieces) £3.10 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack, 5 each tw + tw (610 pieces) £5.55 
Giant pack. 25 each value (1525 pieces) £13.60 

NICAD RECHARGEABLES physically as dry cell: AA(U7) £1.30; 
C(U11) £3.35; PP3 £5.55. Anv 5+: less 10%, any 10+: less 20%. 

CRYSTALS FOR 28.5MHz 3rd. overtone, suit most 'CB ' 
28.5MHz Tx and 28.045MHz Rx. HC18U £4.60 per pair 

CRYSTAL FILTER 10.7MHz, 12tkHz spacing. ITT 901C £6.90 
CO-AXIAL CONNECTORS & ADAPTORS sae full list. 

rigs. 

PL259 UHF plu!'j with reducer 75p; S0239 UHF socket, panel mtd. 
60p; Inline coupler (2 x sockets) £1.00; Inline coupler (2 x plugs) 
£1 .00. 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 (our speciality, sae full list). Ex. equip., 
fully guaranteed. Rx RF board 68-88MHz £5.95. 10.7MHz I.F. £3.65. 
2nd mixer 1 0.7MHz to 455kHz £3. 455kHz block filter 12tkHz £9.40, 
ditto 25kHz £3. 455kHz AM I.F. £3.65. Audio bd. £1.95, and many 
more. Vanguard & Westminster spares also. 
GAREX FM DETECTOR & squelch conversion for pYelRrr equip
ment. Ready assembled, full instructions. Tailor-made, easy-fit design. 
replaces existing squelch board, with minimum of modifications. For 
AM Cambridge £5.95; for Vanguard AM25B (Valve RX) £5.75; for 
Transistor Vanguard AM25T £6.60 

MONITOR RECEIVERS 
SX-200N VHF-UHF AM-FM SCANNER 
Covers 26-88MHz, 108/ 180MHz and 380-514MHz. AM + FM 
(especially for U.K. market) it scans. seeks, memorises and beats all the 
others. GAREX are the U.K. MAIN SERVICE & SALES AGENT for 
the SX-200-N. No one else can give you a better overall deal. Sae full 
details. 

SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO 
+ 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 
channels from 0 (145.00) to 32 (145.80) in cl. at £2.46 (+15p post per 
order) . Over 40 popular marine channels at £2.85 (+ 15p post) . 

'SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL 
£19.90 Ideal for SX-200 and other VH F/ U H F receivers 

We also stock the : 
KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage 
25 or 12tkHz steps/ 10 channel memory/scans memories or selected 
band portion/3W or 25W Tx/all the features you need at £199 

YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz-
30MHz AM/ USB/ LSB/ CW and FM £309 

MAINS PSU British made 12 volt 1 Amp regulated, £15.95.12 volt 
5 Amp re!'julated, £26.95 

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome) 

,.~ !] PRICES INCLUDE UKPOST & PACKING & 15% VA", " I-=-[ 
GAREX ELECTRONICS rI.~ 

7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP234LS. 
Phone 0296 668684. Callers by appointment only, 
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Pg, 
'STDUR' 
TOP-BAND 
TRANSCEIVER 
PART 6 

David G. BARRELL G4BMC 

In this concluding part we present the remaining v.f.o. 
board details together with board switching and layout 

and final alignment details 

Relay and Front Panel Switching 
Two six pole changeover relays were available from 

scrap equipment and these were utilised to switch the d.c. 
voltages required . The rJ. switching, apart from the an 
tenna changeover and Tune facility, was accomplished us
ing diode switching. 

The circuit diagram showing all relay connections and 
rront panel switches is shown in Fig. 40. This circuit shows 
the transceiver in the following modes: 
I) The ON/OFF switch is set to ON. 

2) The TUNE switch is in the OFF position . 
3) The transmit -receive switch is set to receive. 
4) The r.i.t. switch is set to ON. 

5) Relays RLA and RLB are in the receive position (i .e. 
the rela ys are at rest). 

As mentioned prev iously the block labelled r.i.t. cir
cuitry is not a printed circuit board and the components 
assoc iated with thi s board are located on a tag strip. 

The two blocks labelled 8a and 8b are in practice one 
board. i.e. board 8 the voltage regulator and a.g.c. sections 
of the transceiver. 

The meter shunt. required during transmit, is not shown 
on this diagram. (Sec Fig. 7.) 

There are three spare sets of contacts on relay RLB 
which may eventually be used for other functions but are 
not as yet used. 

Wiring and Internal Layout 
The prototype layo ut of the transceiver is shown in 

Figs. 41 and 42. The layout did not appear to be at all 
critical. During testing the various boards were gradually 
mounted onto an old aluminium chassis, with eventually 
the v.f.o .. p.a. and driver boards "hung in " on the bench; it 
was quite a sight! This proved to be a successful method 
for the initial testing of different prototype boards. One 
point worth noting is that "filter ringing" occurred on 
three totally separate filter boards unless they were firmly 
mounted to the main chassis along with the other boards. 

If the layout shown is used then a screen will be re
quired betwecn the 9MHz oscillator board and the balan
ced modulator. It is further suggested that the crystal end 

Practical Wireless, November 1981 

of the board is adjacent to the modulator board, as the 
lowest power level occurs here. The screen improved the 
carrier balance by about 10 dB! 

Either in this design or in any other layout attempted, 
the following points should be borne in mind : 
I. As stated ea rlier in the article all r.f. connection s must 

be made using 500 coaxial cable. earthed at both ends. 

Fig. 39: Board 10 (v.f.o.) component layout and p.c.b. 
track pattern, shown full size 
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Fig . 40 : Relay and front panel switching 
diagram 

2. T he earth connection between relay RLA and the 
microphone input on board 7 should ei ther be very 
short or via screened cable. 

3. Screened cable should be used to wire both the volume 
control connections and the microphone input. 

4. T he driver board and p.a. sho uld not be able to "see" 
the balanced modula tor. filter board, mixer board or 
fi lter F I. 

5. It is a great help if the p.a. board is made as a plug-in 
unit. This was accomplished by using " fl ying" leads 
with miniature b.n.c. connectors for the rJ. connec
tions . Simple phono plugs of the in-line variety were 
used for the + 12 V and speaker connections. Th is 
a llowed the to p cover to be completely detached whilst 
working on o ther sectio ns of the trall1sceiver. (The top 
cover had the p.a. board and speaker attached to it.) 

6. Large bunches of wires sho uld be laced together 
wherever possible for neatness ; waxed cotton works 
well fo r this if avai lable. 

7. Use thick cable for all wiring which will feed the p.a. 
(This applies ri ght fro m the cable entry point.) 
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8. A ll wiring of d.c . leads to boards should be as di rect as 
possi ble wi tho ut crossing back and forth over the 
boards themselves. 

9. Avoid the use of an all-aluminium box if poss ible as the 
warp on such boxes can never enhance stability. 

10. The v.f.o. uni t should be made as a totally separate 
unit and then bolted to the main chassis . 

Readers who intend to operate the Stour should be 
in possession of the appropriate licence issued by the 
Home Office to those who have passed the City and 
Guilds Radio Amateurs' Examination. Details may 
be obtained from : The Home Office, Radio 
Regulatory Depa rtment, Amateur Licensing 
Section, Waterloo Bridge House, Waterloo Road, 
London SEt 8UA. 
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Pre-selector 6CI (Rx peak control) Driver 
(Board 9) 

Front panel---..... !t, 

Bandpass 
filter board 

(F2) 

Slow motion drive unit 

9MHz filter 
(Board 3) 

Front panel---.... 

Receiver r.f. amplifier 
(Board 6) 

v.f.o. (Board 10) 
[within die- cast enclosure] 

Fig. 41 : General layout plan view of the 
transceiver upper side 

Mixer 
(Board 4) 

a.g.c. and 8V regulator 
(Board 8) 

Relay 
RLA 

Fig. 42: General layout of the transceiver 
under side 
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Low pass filter board 
(F3) 

Relay RLB 

50239 

i.f., product detector 
and audio amplifier 

(Board I) 

Bandpass filter board 
(F1) 

.. 12V feed 

Microphone amplifier 
and 

balanced modulator 
(Board 7) 

Metallic screen 

9MHz oscillator 
(Board 2) 
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Fig. 43: Photograph showing spectrum of suppressed 
carrier plus noise 

Fig. 44: The Ifundamental frequency plus the second 
harmonic at SOm. This may be seen to be approx
imately_ 50dB down on the wanted signal. The noise 
floor at about 65dB down is the only other signal 

present; all other spurii are therefore >60dB down 

11. All p.c.b.s' should be mounted using spacers which, if 
possible. should be soldered to the boards. This makes 
removal ard fitting very much simpler. 

12. On the pr0totype the boards were initially mounted on 
the underside of the chassis using nuts and bolts 
which were fixed to the chassis. The protruding bolt 
then passed through the spacer and p.c.b. where a 
further nut secured the board itself. When all the 
boards beneath the chassis had been mounted they 
were removed to enable the holes to be drilled for the 
top boardl. 

This method would only be necessary if the boards were 
all mounted either side of the centre chassis plate. In order 
not to waste t ~e space beneath the v.f.o. box the latter was 
mounted on rubber spacer washers which also gave some 
vibration protection to the v.f.o. 

I 
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Fig. 45: This photograph shows a single tone at 1SW 
output. The difference between Figs. 43 and 45, the 
carrier suppression, may be seen to be approximately 

45dB 

Correction 
On the circuit diagram, Fig. 27, of the Microphone am

plifier board 7, there is no link between pins 4 and 10 of 
IC2. The p.c.b. and overlay are correct. 

Additional Alignment Details 
Board 1 Peak L I during receive for maximum output. 
Board 2 Adjust 2C2 and 2C2a to obtain the correct fre-

quency of the upper and lower sideband crystals. 
If no measuring equipment is available then on 
receive tune in to a fairly strong s.s.b. signal and 
adjust 2C2 to obtain a clean sounding signal. 
Further adjustments may be carried out on the 
air during transmit with the aid of a local station. 
This adjustment is fairly critical but the author 
set the rig up on the air without any problem. 

Board 3 Adjust 3L I for maximum output during receive. 
Board 4 Adjust 4L4 and 4L6 during receive for max

imum output. 
Board 5 Adjust 5R 7 to obtain a 250mA standing current 

(measured at the input to the p.a. board). 
Board 6 Adjust 6Ll and 6L2 for maximum output during 

receive. 
Board 7 7R 10 should be adjusted for minimum carrier 

output by either of the following methods 
. (carrier balance). 

I. If a receiver covering 160m is available then listening to 
the carrier whilst adjusting 7R 10 will show a definite 
carrier null. This should be quite pronounced. 

2. If no receiver is available then the p.a. current should 
be monitored and minimum current should be obtained 
at the null point when adjusting 7R 10. 
For both the above tests the microphone should be 

removed and the transceiver set to s.s.b. transmit (upper 
and lower sideband). 

7R I should be set up so that normal speech peaks drive 
the p.a. meter to around 2 amps. 

ALL the adjustments were made at the author's QTH 
and the test results are those obtained with the rig set up in 
this way, a test meter and 160m receiver being all that was 
used. • 
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ANNIVERSARY 

NATIONAL 
AMATEUR 
RADIO 
EXHIBITION 

WELCOME TO DONINGTON 
In 1971 . following two or three years with no national amateur radio shows. 
a group of concerned dealers got their heads together and formed an assotia· 
tion with the sole aim of putting on a really representative amateur radio ex
hibition in the Midlands. The result was the formetion of the A.R.RA and 
the first National Amateur Radio Exhibition at the Granby Halls in Leicester. 
Everyone now knows that the show went horn strength to strength over the 
years. but in our tenth year it is obvious from comments received fro'm 
visitors to the show that serious drawbacks arose- as the attendance figures 
increased. 
You will remember wi th horror. the state of Granby Halls at last year's show. 
No one could be content with such a place and we are delighted to tell you 
that the show has been moved this year to a superb new site at Castle 
Donington. All the problems of Leicester have been overcome by the mov., 
and you will no doubt see the wisdom and necess ity for leaving Granby Halls 
behind us. 

HOW TO GET THERE 
Access to gonington is easy. Simply leave the M 1 motorway at exit 24 (East 
Midlands Airport) and follow the signs to Donington Park. Vou need only 
travel about a mile and a half along quiet country roads: quite a contrast to 
fighting with Leicester city centre traffic. 

PARKING 
Parking. You remember the parking in Leici!Ster- At Donington Park there 
are 2· acres of free parking right at the exhibition hall entrance. Say no 
more. 

FACILITIES 
Cleanliness. The main complaint by visitors and exhibitors alike. When you 
pass through the plate glass doors, cross the carpeted entrance hall and 
enter the well lit. clean. warm halls at Donington. you will be amazed at the 
difference. 
Facilities in general. Clean toilets and a well staffed permanert restaurant 
will be quite a change from leicester. where you needed wellington boots 
before you dared venture into the toilets. 

FOR YOU 
At Oonington. all the main dealers and imponers will be putting on an even 
bigger and better display of all the best for the Radio Amateur and 
Enthusiast. 
The only complaint is likely to be from wives a(ld girl friends who may miss 
the stands selling dolls, balloons and souvenirs. The ARRA felt that these 
stands were not in keeping with Amateur Radio and. accordingly, haw not 
allocated them space. 
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PLUS 

THE AMATEUR RADIO RETAILERS ASSOCIATION EXHIBITION 

THIS YEAR 
AT CASTLE 
DONINGTON 

HO·M·E OF THE DONINGTON 
MOTOR MUSEUM 

THURSDAY 29th OCTOBER 
FRIDAY 30th OCTOBER 

SATURDAY 31st OCTOBER 

ADMISSION TO THE SHOW £1 
(includes entry to the museum) 
Certain dealers ""ill be refunding admission cost on 

sales over £30. 

FREE CAR PARK 
Add to all this the fact that since the new exhibition is taking place at the 
home of the Oon ington Motor Museum, and the entrance charge also in
cludes entry to the Museum. you have full and free access to one of the 
linest collections of hi storic moteri ng in the country. north 

APPEARING AT THE SHOW 
Absonglen 
Amateur Electronics 
Amateur Radio Shop 
Amsat-UK 
Arrow Electron ics 
B. Bamber Electronics 
BATC 
Bredhurst Electronics 
J. Birkett 
C. B. Electronics 
CP Developments 
Oatong Electronics 
Electro Supplies 
Eley Electronics 
R. J. Finch 
F. R. Galka 
Grove House Electronics 
Isherwoods Electron ics 
International Shart Wave league 
Jaybeam 
John's Radio 
JPS 
LAR Modules 
lowe Electronics 
M B Radio 

Micro-Print 
MinHordds 
Modular Electronics 
Newton Engraving 
Packer Communications 
PM Electronic Services 
PLM Communications Supplies 
Ouartslab 
RAIBC 
Radio Shack 
RSGB 
SGS Electronics 
Short Wave Magazine 
Sota Communications Systems 
South Midlands Communications 
SMC Jack Tweedy Limited 
Stephens-James Limited 
Strumech limited 
Taurus Electrical Services 
A. H. Thacker & Sons Ltd. 
Thanet Electronics 
Tricon Supply Company 
Waters & Stanten 
Western Electronics 
Wilson Valves 

Ill. Nunsfield Ho .... A.R.G. will provide 

talk in on S22 & SUB 

• M1 • ........--junction 24 

Donington • 
Park ' t' 23 
turn off the motorway I.unc Ion 
a,t junction. 24 , 
slgnposted 

EAST MIDLANDS AIRPORT junction 22 • + junction 21 + • Leicester 

•• ~~ !1 •• (/J. 
.~ •. 

• south 
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ALUMAST 

The ALUMAST is a 15in (375mm) w ide triangular cross section lattic~ 
sectional aluminium mast based on a 10ft (3 ·05m ) section length. It is 
supplied " knocked-down" in a tubular carton for ease of transport. but can 
easily be assembled needing no special tools or skil ls. The system includes 
top plate with bearing sleeve. rotor plate and a choice of a fixed base frame 
(FB-l) or one with hinge joints (HB- l) to enable the mast to be pivoted at 
ground level. Guy brackets are ava ilable for use at heights above 30ft. 

• Made from high strength corrosion resistant a lloy using WESTERN'S 
EXCLUSIVE ·w· section leg extrusions. 

• Easy assembly using bolts and "Nyloc" locking nuts for secu rity. 
• Free-standing to 30ft (9·15m) with a typica l tri -bander plus VHF/ UHF 

antennas . 
• Heights to 200ft (61 m) with appropriate guy configurat ions lask us for quotes). 
• Lightweight - only 251b III kg) per 10ft 13·05m) section. 
• 30ft 19·15m) mast is delivered in a tube only 10ft 6in 13·2m) long . 6in IO·126ml 

dia . 

A COMPLETE 30ft (9·15m) 
MAST for 

375/PSS/3 ; HB-1 ; RMP-1 ; TP-1 
£240.35 

375/ PSS/3 
375/PSS/ l 
HB- l 
FB- l 
RMP-l 
TP-l 
GB-l 

FULL PRICE LIST 
30ft mast (3 sections) 
Additional 10ft secti on 
Hinged base unit 
Fixed base unit 
Rotor mounting plate 
Top plate with sleeve 
Guy brackets (set of 3) 

All prices include carriage and VA T at 15% 
For Scotland - add £10 extra carriage 

WCltcun Electtonicl (UH) ltd 

£1 B4.00 
£62 .68 
£31 .05 
£21 .85 
£12.08 
£13 .23 
£11 .50 

FAIRFIELD ESTATE. LOUTH. LINeS LN11 OJH 
Tel: Louth (0507) 604955 Telex : 56121 WEST G 
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THE LEICESTER ARRA 
NATIONAL AMATEUR 

RADIO EXHIBITION 

HAS MOVED TO DONNINGTON 
PARK, CASTLE DONNINGTON. 

ITS MUCH EASIER TO GET THERE 
BY ROAD AND A MUCH MORE 
ATIRACTIVE PLACE WITH GOOD 

CLEAN FACI LlTI ES. 

JUST OFF THE M1 
JUNCTION 24. 

SEE US THERE 
29-30-31 OCTOBER 

1981 

Thanet Electronics Ltd III IICOM 1\ 

THE PARTRIDGE MINI 
MULTI-BAND ANTENNA 

by G3CED (The wireless pioneer of the 1920's) 

ALL your antenna problems 
solved for ALL bands with 

ONE 2FT LONG ANTENNA 
The Partridge Mini Antenna can be used on all the HF bands 
AND 2 metres and CB (AND all BC bands for SWLs). It is 
supplied complete with feeder and tuner and costs only 
. .... ... .. ... .... ............. .. ..... .... ....... ....... ... ... ... ..... £35 (SWL Version) 
.. ........ ................ ...... ...................... ................... £80 (TX Version) 
Wall or Stack support .... .. ...... .... .. .. .......... ....... .......................... £6 
Extra feeder, Per 10 feet ......................................... 54p (fitted) 
These antennas exhibit low angle of radiation properties 
which makes them OX sensitive and they are omni
directional. Their power handling capability is 500W (d.c. 
rating) . Prices include postal delivery w ithin the U K. 

Free technical advice is available for owners and users. 
Send cheque or money order or SAE for FREE literature. 

Goods despatched within 48 hours. 
Also available - The Hand Rotatable triangular 

JOYFRAME 
SWL version ... .. .. ........ ... .... ... .... ...... ........ ... .... .......................... £60 
TX version with all feeders. Supermatch ATU and 13ft 
Joyradial artificial earth. the complete multi-band antenna 
system including (choose either 80/ 10m or CB with 2m 
radials) .. ......................................... ....................... .................. £110 

SAE for FREE details from:-

PARTRIDGE 
188 Newington Road, Ramsgate, Kent. 

(Ca//ers by appointment only) 

Tel:- 084353073 (Sales and Admin.) 
0843 62839 (Technical enquiries) 
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Key to Morse Part 2 

:hem g' ~~~ . . Ives at leas continued f. 
po",ble ;0 Ih;, b I ,om, idoa of Ih . mm pag' 38 
which at one tim ranch of the hobb e ~nvolvement wh' h . e was amat y ...... branch' . IC IS I' 'oe cad;o! ,"«dealally 

m~rovlng your Speed 
s you ac . 

received si qUire confidence viousl gnal as possibl . try to read 
.,d d'T~o:,;';d yooe ce;o~,'~~a' w';lia;'ilm;~h of Ih, 
"aad d . ,QC yoo, I " olh" wa. Ob
"73 a~d phca,,, ,"ch a~e.· A, yoo loam ~p"alo," aam' 
dow g d,,, gl". Ih tk, foe 0311" " 0 ~ccoga;," Ih' v" " loag" yo ,ce ceally ;, a ' a"'gdb h," 

00 O3a i a aad""aad Ih 0 aeed 1o wet ' 0< 

technique r thmprove your fe ~m. I e them 
the a er tha b e .ectlve . 
,"a ~amb" of lim" a y aCloally kc ~eadmg 'peed b cea~~a~~ I~/~a ace ,:"~ia~'i:at Ih, ;~f~7~::i~' R'duc~ 
Iwlc,. Th ' 10 ,"ad yooe " y ,lowly., a yoa ace 
acc,,,",yC ~'h" ,"';oa caa QTH, fo' ;,,'aa~:ay Ih", i, 
I;m,. 01 Ih, ch.,c" a way' "k yoo I ' moce Ihaa 

Don'l ace h' will ha" c 
0 ~ep,al ;1 if 

whol, Ih. 0," poooloalioa opced il fi,,, 
an w II1g IS highl more than . "I:,,:{;;I Why wo,,~ :\~,,;a"d aad"a~~"""'y, Th, 
yoo ace ;;~~. Ih' leoglh of:~ poactoalion a~~am~al;03I 
,"a d " m",~ga:ago:;rbl'O c~:J:~,;;h:;a~acef a~ / w~i;; e. Use stand a d you want to r abbreviations 
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whenever y tl ou can b le~~p yourself. ut. as already mentio d en calling ne , don't m k 

aomb" of I;m aaolhee "at;oa d ' a , 
callsign. he es before sending on t send his call . 
over send I~ants to know yo . y?urs, he knows h·

slgn 

a 
al,cad ' " . .,d 0 ocs. Wh,a " owa 
I;oa / m coalact. y~O oe. call,;ga oacc commeociag aa 

I 

you send th are sendin only. You 
I,at coad;,;oa ,m moce Ihaa g ,"peenuo", ;af ace 
cca,""hl ,betweea y oacc. All of Ih' o,ma-
well b y good. If they ou and the oth IS assumes 

e neces are p er stat' 
erendsure effecti~~r~otlon repeat the ~~[o~~ant·of coursel~t ma;ye 

uce s d . munlc t' Ion m . pee 111 such' a Ion. and it . ore times to C mcam,"oo". " oft,n hdpful 10 

onstant Challenge 
Remem ber a It is what h good operator' out from e sends. and h IS not necessaril ~ninimum ~hfe. ccowd. Effe~~ he ,"ad, il, Ihai' a f,,' o~e 

m f . I,me.,d ff '" comm . . mach h,m ,;~' ~~a'mpco"meol, ';, o;~ couplcd w;~~,~a~~oa wilh Ihe 
y go oa Ihe a;, ' challeoge f . ",.",,,;,-
. ?U have had . aCll1g you e 

wmlmg foe yooe fi", QSO '''y 
this new mo~~~'f N ow ~ou can gOa~d dthe 

world of c w . operation for n make the .. IS you. most of 

Next mo the M nth we will look at 
orse "d so mark al s that me of et. are on the 

• In'Lr 

[ and the 
anEluding SeEtian 
~alDur 
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MICROWAVE MODULES MMT 432/144 TRANSVERTER 

The current upsurge in activity on the 
70cm band, together with the increas
ing ava ilability of low power multi 
mode 2m transceivers, provides an 
ideal opportunity to review the well 
proven linear transverter series MMT 
432/ 144, from Microwave Modules. 

When driven by a 2m multi-mode 
transceiver covering the frequency 
range 144 - 146 MHz, the transverter 
can be set to provide coverage of 432 
- 434 MHz or 433·6 - 435·6MHz 
s.s. b. , a.m., f.m or c.w., which encom
passes the bulk of activity modes up to 
the low end of the amateur sate llite 
service sub-band. Simple toggle switch 
selection of the transmit and receive 
frequency loca l osci llators allo ws 
access to the U K 70cm repeater 
network, without the need for "odd" 
2m drive frequency offsets to obtain 
the required 1 ·6 MHz shift. 

On the transmit side the 2m r.f. drive 
is mixed with a 116MHz local os
cillator and down converted to 28M Hz. 
A second local oscillator, running at 
101 MHz is multiplied and mixed with 
the 28MHz signal to produce the re
quired 432MHz output. A further loca l 
oscillator running at 101 AMHz may 
be selected to produce a 1·6MHz 
offset at the output for semi-duplex 
repeater use. The double conversion 
technique re su lts in a substantially 
spurious-free output, with measured 
leve ls at 404M Hz and related frequen
cies, all better than -65dB. 

Frequency stability measurements of 
the review sample confirm the makers 
specification of drift to be within 
2kHz/ hour, and on both the reviewers 
M MT 432/ 144 and the review sample 
frequ ency errors of within ±2kHz are 
typical, and more than adequate. 

Th e transverter is supplied complete 
with a discrete 1 5dB in-line power at
tenuator to allow up to a maximum of 
1 OW applied 2m r.f. drive. For use with 
lower levels of drive the "n" network 
within the attenuator may be altered to 
produce the equivalent power level at 
the transverter 144M Hz transceiver 
port. On test, with an applied 10W 
drive, an output power level of 14W 
was measured, with a slight reduction 
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at th e ext remit ie s of fr eq uency 
coverage. 

On the recei ve side the MMT 
432/ 144 features a low noise BFR34A 
first r.f. amplifier, B FY90 second r.f. 
amplifier s·tage and 3N204 dual gate 
MOSFET mixer. An overall conversion 
gain of 1 OelB, when connected via the 
in- line attenuator on the transceive 
port, is the quoted typical figure. An 
add iti onal, non-a ttenuated, 144M Hz 
receiver output port is provided on the 
transverter, with a typical gain of 
25dB , and is su itab le for use in con 
jun c tion w ith an independent 2m 
receiver . An overa ll noise figure 
maximum of 3dB is quoted. 

Under test in conjunct ion with the 
Standard C58 multi-mode portable 

(basic sensit ivity 0·2MV) the transverter 
produced a 1 2d B SINAD figure at 
o 12MV p.d. 

Following their standard format , the 
transverter is constructed with in a 
matt-black painted die-cast aluminium 
box, measuring 188 x 120 x 60mm, 
with all input/ output ports and fre
quency selection switches mounted 
along the front face. 

I nternal construction is to the usual 
high standard and features a single, 
double- sided p.c.b., containing all 
stages with the exception of the p.a . 
which is housed in its own fully 
screened enclosure. An r.f. VOX circuit 
is provided or, alternatively, use may be 
made of the separate p.t.t. pin on the 
DIN plug power line input. Antenna 
switching is accomplished by a pin 
diode chang·eover network. 

During some 18 months' operation , 
th~ reviewer's own MMT 432/ 144 
transverter has been used in conjunc
tion with several f .m. and s.s.b . 2m 
rigs, such as the Trio TR-2300 and 
Icom 202-S and lately the Yaesu FT-
290 multi-mode portable. In all cases 
results have been comparable with 
those obtained from " dedicated" 70cm 
transceivers of equivalent power out
put. Good results have been obtained 
when lIsed mobile, via the extensive 
70cm repeater network, and also for 
reception at the home QTH of Oscar 
series satellite downlinks and beacons. 
Best OX to date, when feeding into a 
20 element quad loop Vagi antenna at 
25m a.s.l, was West Yorkshire using 
s.s.b. during a recent contest, a dis
tance of 450km over a very obstructed 
path. 

In conclusion the MMT 432/144 
transverter series is a cost effective 
means of operation on 70cm for those 
in possession of a 2m transceiver. 

Our thanks go to Microwave 
Modules, Brookfield Drive, Aintree, 
Liverpool, L9 7AN, Tel: 051-523 
4011, for the loan of the review 
model MMT 432/ 144R which is avail
able at £ 184.00 direct from M M or 
their approved distributors. 
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Michael TOOLEY BA G8CKT & David WHITFIELD 

The High Frequency Converter described in this article 
was originally designed for use with the PW Hythe Multi
mode Marine Band Receiver, which appeared in the 
January 1979 issue. The converter may, however, be used 
with almost any general purpose short-wave or com
munications receiver in order to provide extended 
coverage. In this regard , the converter has been found to 
be particularly useful in improving the performance of 
older valved receivers, the gain of which often falls 
markedly at higher frequencies. The addition of the hJ. 
converter makes possible a double-conversion reception 
system with excellent front-end characteristics. The ex
is ting receiver will then act as a tuneable first iJ. stage. 

The converter offers high gain coupled with low noise 
and low cross-modulation performance. It is designed to 
operate over any tuning range up to 2MHz wide, between 
14MHz and 30MHz; details of necessary component 
changes are given for the different range. The iJ. output of 
the converter can be either 1·5MHz to 3·5MHz for the 
PW Hythe or 3·5MHz to 5·5MHz for general use. The 
segment 3·5MHz to 4MHz is covered on almost all 
amateur-band receivers. 

An excellent application of the h.f. converter is to 
enable reception of the IOm amateur band (28MHz to 
30M Hz) on a receiver which does not already cover these 
ranges. The world of 10 metres will be found to be quite 
exciting. particularly with the current "high" in the 
sunspot cyc le. Stations can be heard world-wide on these 
bands at the present time. even with the most modest of 
antenna systems. 

Circuit Description 
Tr I. a junction gate f.e.t. operated in common gate 

mode, acts as an r.f. amplifier. The low input impedance of 

RF IF 
input RF Amplifier r--- Mixer f-- Buffer output 

2BMHz- Trl Tr2 Tr3 2MHz-
30MHz 4MHz 

t 26MHz 

*26MHZ 
Oscillator 

Tr4 

IWAD7901 

Fig. 1: Block diagram of the h.f. converter. Frequen
cies shown for 1 Om amateur reception 

Practical Wireless, November 1981 

this stage presents a reasonable match to most forms of 
resonant antennas used on the hJ. bands. The output im
pedance of the rJ. amplifier stage is very high and permits 
coupling to the parallel-tuned circuit of LJ and C3 without 
the need for imp~dance matching. A second parallel-tuned 
circuit , L2 and C5, is capacitively coupled to the first 
tuned circuit. The combined effect of these two tuned 
circuits is that of an interstage coupling which exhibits ex
cellent band-pass characteristics together with good skirt 
se lectivity . 

CONSTRUCTION 
RATING Intermediate 

Coil assys. L 1,2,3 are available from Neosid. 
Small orders PO Box 86, Welwyn Garden City, 
Herts. Specify Type A6 adjustable inductance 
assemblies. Crystals for the required conversion 
may be obtained from stockists advertising in this 
issue. 

APPROXIMATE 
COST £15 . 
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R2 

h.f.or SKl Cl 
antenna ~"""'_-"'-"'_""'--1II--1--"-~~J 
input ln 

Rl 
680 

C5 

* R3 
2k2 

R4 
lOOk 

a 

C7 C8 

I)0~" 

C9 SK2 
...... ---I..----t----:2)Output to i.f. 

R5 
680 

10n 1·5MHz to 3·5MHz 
or 3·5MHz to 5'5MHz 

L--~~-~---""'--+--+-+-----~-----+----~_-~OV 

XL1a 

Ot----f 

a 

Cl0a 

* 

b 

lClla 
33p 

...... ___ ...J 

R6a 
68k 

Tr4a 
2N3819 

Fundamental osci lIator 

* See table 

Cll 
33p 

Fig. 2: Circuit diagram of the h.f. converter 

The local oscillator for signal frequencies above 24MHz 
uses a junction gate f.e.t. , Tr4, operating on the third over
tone of the frequency determining element which is a 
quartz crystal. L3 and C 10 are tuned to the overtone 
frequency and feedback , from drain to source, is provided 
by C12. For signal frequencies below 24MHz, the local 
oscillator operates on the fundamental frequency of the 
quartz crystal. In this case, Cl Oa and L3 tune to the 
fundamental frequency and the quartz crystal is connected 
in the feedback path between drain and gate. 

A further junction gate f.e.t. is used as the mixer, Tr2. 
The signal frequency is applied to the gate; local oscillator 
to the source; and the difference, intermediate frequency , 
extracted at the drain. An emitter follower using a bipolar 
transistor, Tr3 , is incorporated to act as a buffer between 
the mixer and the output. This stage also provides a match 
to the low/medium input impedance of the main receiver. 

Construction 
The hJ. converter is built on a single-sided printed 

circuit board which is housed in a small diecast aluminium 
box. The use of a printed circuit is highly recommended 
since constructors may experience instability if point
to-point wiring techniques are adopted. Care should be 
taken to mount all the components flush with the board. 
Transistors may, however, be spaced off the board using 
plastic mounting pads. The inductors, Ll, L2 and L3 
should be mounted inside aluminium screening cans. The 
quartz crystal may be soldered directly to the printed 
circuit board or, alternatively, an HC6/U socket may be 
employed. In the former case, care should be taken so as 
not to overheat the crystal leadout wires since damage will 
result if excessive heat is applied from the soldering iron. 

Coaxial sockets should be used for the input and output 
connections, the choice of socket type being left to the in
dividual constructor in order to match with the rest of his 
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L3 

* 

Overtone oscillator 

Tr1 

Tr2 

Tr3 

Tr4 

01 

Cl0 

* 

C12 
6p8 

Connections for the semiconductors 

Trl.Tr2.Tr4 Tr3 b 
2N3189 BC548 ~ 

o-Q-s e-Q-c e~c 
Gb ' BC108 

Transistor leads shown viewed from the 
underside 

~ 01 
Y1N4001 

1athode 

jAnode 

Table of Test Voltages 

I s 1-4V 

)g OV 
• d 7-4V 

( s 2·8V 
. g OV 
(d 8·4V 

le 5V 

l~ 
5·5V 
8-4V 

.r~ 
OV 
OV 

) d 8-4V 

cathode 8-4V 

All the above were measured using a 1 MQ input d.c. 
voltmeter with the converter operating fr cm a 9V supply. 

The r.f. voltage at the source of Tr2 is 2V r.m.s. (typical). 
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receiving station. Belling Lee or BNC types should be ade
quate for most purposes. If an internal battery, PP3 or 
similar, is used, a supply on/ off switch, slide or s.p.s.t. 
toggle, should be incorporated in the positive 9V line. 
Whe~e an external supply is used , input may be made 
using 3mm or 4mm colour-coded banana, 3·5mm jack, or 
DIN sockets. The converter is diode protected against 
inadvertent reversal of the supply polarity. The external 
supply need not be regulated but should be between 6V to 
12V, of smooth d.c. 

Alignment 
The hJ. converter can readily be aligned with the aid of 

a signal generator and a second receiver or alternatively a 
grid-dip oscillator may be employed. The first step in 
alignment is to check that the local oscillator is functioning 
correctly at the frequency marked on the crystal. The 

o 

© IPC Mags Lld 1981 
WR121 

1+ 

+9V supply 
+_....L.-_@ ca 

o 
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receiver or g.d.o. is tuned to the oscillator frequency and 
L3 is then adjusted to provide a maximum indication on 
the signal strength or dip meter respectively. If an rJ. 
signal generator is available, this should be adjusted to 
give a modulated carrier in the centre of the desired 
frequenc y range: 29MHz for 28MHz to 30MHz coverage. 
The converter should then be connected to the main 
receiver using a short length of coaxial cable. A slight in
crease in noise level will be noticed with the gain controls 
of the main receiver turned to maximum. L 1 and L2 
should then be adjusted for maximum output, or signal 
strength indication, with the signal from the generator 
coupled loosely to the input of the converter. During this 
part of the alignment process it may be advantageous to 
progressively reduce the output level from the signal 
generator. Finally , L3 should be re-peaked for maximum 
output, or signal strength meter indication on the main 
receiver, and only a slight adjustment should be necessary. 

Fig. 3: Track pattern of p.c.b. 
shown full size 

Fig. 4: Component overlay for 
overtone crystal oscillator 

Antenna 
@)----!--t-;-... input v i a 

SKl 

Fig. 5: Required modification for 
fundamental operation of the 

crystal oscillator 
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Table of component changes for different frequency ranges 

Crystal for Crystal for 

I 

2-4MHz 3·S-S·SMHz 
Frequency range i. f. i. f. L 1 and L2 L3 C3 and C5 C10 

I 

14to16MHz ! 12MHz 10·5MHz 30 turns 34 turns 47pF 33pF 
16to18MHz I 14MHz 12·5MHz 26 turns 30 turns 47pF 33pF 
18t020MHz I 16MHz 14·5MHz 26 turns 26 turns 33pF 33pF 
20 to 22MHz 18MHz 16·5MHz 24 turns 24 turns 22pF 33pF 
22 to 24MHz 20MHz 18·5MHz 26 turns 24 turns 22pF 22pF 
24 to 26MHz 22MHz* 20·5MHz* 22 turns 22 turns 22pF 22pF 
26 to 28MHz 24MHz* 22·5MHz* 18 turns 18 turns 22pF 22pF 
28 to 30MHz 26MHz* 24·5MHz* 18 turns 18 turns 22pF 22pF 

* Third overtone operation. 
Inductors L 1, L2 and L3 are wound using 30 s.w.g. enamelled copper wire closewound on 4·8mm diameter formers 

with ferrite dust cores and screening cans. C3, C5 and Cl 0 are all ceramic disc capacitors. 

* components 

Resistors 
tW5%carbon 

470n 
680n 
2 ·2kn 
68kn 
100kn 

Capaci~ors 
Ceramic disc 

2·2pF 
6·8pF 
33pF 
lnF 

Polycarbonate 

1 
2 
1 
1 
1 

1 
2 
2 

R2 
Rl,5 
~ 3 
R6 
R4 

0:4 
C12 
C6,11 
Cl,7 

10nF! <::9 

52 

O· l!-1F C2 
0-47flF » 1 « 8 

(N B: see table for values of C3, C5 and Cl 0) 

Semiconductors 
BC548 (orBC108) 1 
2N3819 3 
1N4001 1 

Miscellaneous 

Tr3 
Tr1,2,4 
p1 

Printed circuit board; 4 ·8mm diameter coil formers 
and dust cores with screening cans iL 1, L2, L3 (see 
guide box for supply source) ; Crystial HC6! U, XL 1 
(see"table for frequencies); Coax,ial ,sockets to suit 
constructor's preference SK 1, SK2 ; 4mm sockets 
{2l or PP3 battery connector; R FC 1 and R FC2 1 mH 
chokes; Case, .diecast aluminium .114 x89 X 

55mm. 

Using the Converter 
The converter should always be coupled to the main 

receiver using coaxial cable which. by virtue of its inherent 
screening, will help eliminate the effects of breakthrough at 
the first intermediate frequency (i.e., the frequency to 
which the main receiver is tuned). The length of the inter
connecting cable should also be kept short and attention 
should be placed on ensuring good low-resistance screen 
connections at each end. If breakthrough is still a problem, 
which may be the case with an iJ. around 5MHz, a 
separate earthing link should be introduced between the 
converter common rail and the chassis of the malll 
recei ver. 

Choosing the Antenna 
An antenna system should be utilised which is ap

propriate to the band chosen. On 14MHz, for example, 
this could take the form of a centre-fed dipole (approx
imate overa ll length 10 metres) or alternatively a vertical 
quarterwave (approximate length five metres) can be used. 

In the former case, some form of baIun, balanced-to
unbalanced transformer, should be employed for correct 
matching to unbalanced coaxial feeder, but in the latter 
case coaxial feeder will provide a match to the input of the 
hJ. converter. On the higher frequency bands (above 
21 M Hz) some form of beam antenna may become 
realisab le due to the reduction in physical size of antenna 
elements at the shorter wavelengths. A 3-element beam, 
consisting of a dipole with one reflector and one director. 
will give excellent results on 28MHz. It should be men
tioned. however, that quite satisfactory results can be 
achieved, giving world-wide reception on the 14MHz. 
21 MHz and 28MHz bands, using only random length wire 
antennas. One of the author's receiving antennas consists 
simply of six metres of wire strung across the roof on his 
QTH! • 
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• .AltA.,EUB BADIO ., 
: 0",0" .g.;" "d m" m'~~~~~~~ ~,,!, "';pm,"' pmp,riy, wHh./1 tb, m."" I 

for rather complicated, "politicar reasons - there will be two shows in all the-models, side by side . .. to try for yourself and decide which I 
I the month. the official A.R.RA. one, and the independent one in the suits you best. But then. that's the choice we 've always tried to give 

Granby Halls on 23rd, 24th and 25th October where we shall be you at Ealing . .. at rallies up and down the country . .. and now at our 

I 
exhibiting. new branch in St Helens too . .. the best range, and the best deal! I 
for 1982 we hope that this rift in the industry will be healed and that 
ALL retaHers wHI have the opportunity of showing together under one Bronda (G8SXY) and Barnia (G4AOG) look forward to I roof at the same time. Because only in that way can you, the radio welcoming you to thair Stand at th8 Granby Halls. . " I 
SONV ICF-2001 FT-101 Mk III 

I This unique HF communications I 
receiver with keyboard entry HF base station, now with 
and LCD covers AM/SSB/CW audio peak filter and reject 

I from 150kc to 30MHz and notch filter as standard and I 
FM from 76-10BMHz with choice of AM or FM. 
six station memories. PHONE FOR PRICES 

I A masterpiece of compact INCLUDING FREE 
modern technology at only COOLING FAN AND MI I 

I TWO SUPER-VALUE SCANNING RECEIVERS BEARCAT 220FB I 
I 

Top-grade technical spcifications and very special prices 

:~~~i~:;O:portunity not to miss. ~~~~~~~~ s~~~~:r which I 
I 

VH F FM pocket-size scanner, 10 excitement of the VH F and 
channels, and allowing scan or UHF frequencies ... aircraft, 

crystal-controlled channels. Complete much more. 
manual tuning across selected marine, amateur, plus so I 

I with Nicads and charger. £258.75 inc. VAT. 

I 
SPECIAL POST-FREE PRICE OF I 
£39 INCLUDING 10 CRYSTALS =-----, 
(FROM STOCK ONLYI 

OR JUST £29 WITHOUT Another of our 

I 
CRYSTALS. sophisticated scanning I 

receivers. Similar 
M K-1 0 functions to the 

I VHF FM scanning receiver covering 144- 152 MHz. Scan or BEAR CAT, but even wider I 
manual tuning through up to 12 crystal-controlled frequencies, frequency coverage, and 
OR VFO control on main dial. Automatic lock-out facility. with AM and FM right I Sensitivity 1 v (25db SIN). 12v only. across its range. I 

I SPECIAL POST-FREE I 
PRICE OF £69 

I INCLUDING 10 
CRYSTALS I 
(FROM STOCK ONLYI 
OR JUST £59 

I WITHOUT 
CRYSTALS. I 

I '--______________________ ----1 ~~~s~~??r?c~ver with FM right across the band now offers all I 
VAESU's LATEST. . . these optional extras 'Memory facility "FRT-7700 Aerial Tuning Unit I1 ~~~~~: ~I~_~~~: 2m ~~~:H~34.75 "FOUr£VH

2
F

g
cOn

g
Verters running from 50MHz up to I 

So many features ' l 0 memories BASIC RECEIVER inc. VAT and FREE HELISCAN AERIAL 
'Memory scan '2 VFOs 'Band Converter specifications' Phone for Prices 
scan'Clarifier'FM/LSB/USB/CW FRV-7700A 11B-130MHz 130-140MHz 140-150MHz 
'LCD readout 'Real S-meter FRV-7700B 11 B-130MHz 140-150MHz 50-60MHz I 

I 'Priority channel ·2.5W out FRV-7700C 140-1 50M Hz 1 50-160M Hz 160-1 70M Hz 
PHONE FOR PRICE FRV-7700D 11 B-130MHz 140-150MHz 70-BOMHz a _________________ ~ 

LICENSED CREDIT BROKERS * Ask for written quotation. 
INSTANT HPAND 6-MONTHS NO-INTEREST HP TERMS AVAILABLE 
FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS ~~ 

Because of currency fluctuations etc. some prices are 
unknown as we go to press, and others may vary by 
publication date. Please phone for latest information. 
All prices include VAT, but p&p/carriage are extra. 

Credit card sales by telephone 

2 NORTH FIELD ROAD, EALING, LONDON, W13 9SY. 
Tal: 01-5795311 Closed Wednesday, but use our 24-hour 
Ansafone service. So easy for Overseas visitors. Northfields is 
just seven stops from Heathrow on the Piccadilly Line. 

Practical Wireless. November 1981 

136 GLADSTONE STREET, ST. HELENS, 
MERSEYSIDE. Tal: 0744 53157 
Our North West branch run by Mike (GBEWU). 
Just around the corner from the Rugby Ground. 
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PLYMOUTH TELECIOM 
SERVICES 
(Formerly RBdiofon) 

Larger range of antennas & accessories 
for the 

CB : AMATEUR' 
MARINE: BUSINESS 

MOBILE RADIO USER 
+ comprehensive range of components, 

books, tools, test gear etc. 
available from our 

CONSTRUCTORS 
CORNER = 

Larger shop - better value than ever 

96 UNION STREET 
PLYMOUTH PL 1 3EZ 

S.E.M. 
BOX 6, CASTLETOWN, ISLE OF MAN. 

TEL: MAR OWN (0624) 851277 
S.E.M. ACTIVE MULTIFILTER 
Will improve ANY receiver on ANY mode. Gives " passband tuning" and 'Variable 

fr~~C~~~~~z~V;~5~e~z~~e~SS·8~~t~:~~tt~~~~Cnho~~. ~ee~~~t~Y::ia~~:~if~~~8~tr~g~~~ 
covers 100Hz to 10KHz. TRY ONE ON 14 DAYS APPROVAL ~17.00 ex stock. 
S.E.M . EZITUNE 
" In my fifty years on the air. this is the most useful gadget I've ever seen", Connects in 
aerial lead, produces S 9 + (1-170M Hz) noise in receiver. Adjust A.T.U. for minimum 

~~~S~~a~~~~ath~g~;h ft~~~~aevx:~~e~ t.~~8Sn~:~o~n6°RM~£~:~~~e~~~·tuIIY protected. you 
S.E.M. TRANZMATCH 

~~'tA~g~'o ~rEC~~~~N~~h ~~~~~nYkJl.s~rn~·co~~~~d "b~~~~ ~~s ~:~~~ctg~~~ 
~i~ee~~~~r6~rbC~~~~e;uf~~1 ~0~~1~~ri6~~gg. 888-~O~;~r~~ei~~~~~~rTVNoi 
built in for £19.50 extra. (See above for details of Ezitune). All Ex-stock. 
THE SENTINEL AUTO Mk 112 0.4 me •• e PRE-AMPLlFIER 

~~~~I~~;:~d~e~E~i~dAO!~;r~~?o~ c~m~l tGi~~ ~~d~~~r~~~~~ t;i~~~~h l~oBw;J.F~t~nn~ 
20dB gain with GAIN CbNTROL and OFF switch (straight through when OFFI. The High a 
tuned circuits for high selectivitv. 
Size: 1 i" x 2*" x 4" £25.00- ex stock. Without RF Switch £11. 
SENTINEL STANDARD Mk 11 20.4 me.re PRE-AMPLlFIER 
Same as the AUTO less R.F. switch 12V 5mA. £15.00- el( stock. 
PAl 
ONE cubic inch miniatu re 2 metre pre-amplifier. Same circuit as above. £7 .9& el( stock. 
70cms versions £4.00 el(tra. Marine Band ex stock. Other frequencies to order. 
SENTINEL 2 METRE LINEAR POWER AMPLlFIER/PRE-AMPLlFIER 

~~~~~m~~~:. 1~~rnit~h;~~tet~o~iM~e3evt~~s. ~tT~~o~I~JA~ , h~"~~e~~IW.~~i!Ywit~h~ 
ed. Same POWER GAIN at lower drive powers. Supply 13.8V nominal. 50239s. 
Three models: 

~~ ~~~"~~:n~l a~~, ,~1~'~:~~~£~r.60e;xg:ti~~~W IN 36W OUT. 4 amps. Max. drive SW. 

2. SEf4TINEE 60 Five times power gain. lOW IN SOW OUT. Max drive l6W. Same 
size as the Sentinel 35. £69.50 ex stock. 
3 . SENTINEL 100 Ten times power gain. lOW IN lOOW OUT. Mal( drive l6W. 
Size: 6t" x 4", front panel, 3.,." deep. 12 amps. £126.50 ex stock. 
All available less pre-amp for £8.00 less. 

:~dNnN!~tr~/~n~:fsEc,!~N~R PfJ-:~I~~I~:~At~~r2~ ~?z~~ ~*!nxldr!~ ~r J~ 
Two versions. 1. STANDARD Performance as above. £10.00- ex stock. 2. AU'tO Same 
:~~!~ron~in ay50~~~~i:r~~_:x~~1n8.~~e;xr:~~~k..f. operated by your transceiver for direct 

FREQUENCY CONVERTERS 
SENTINEL DUAL GATE MOSFET 2 METRE CONVERTERS 
N.F. 2dB Gain 30dB. IFs 2 metres: 2-4MHz, 4-6MHz, 2B-30MHz. 4 metres: 28-
28.7MHz. 9-12V. 1 5mA. £24.73 ex stock. 

~~:'~A~:~t!k~ 7~c~~E 2i_~~~~~l~:8~a~est~~k~~v~I.IN~L~~F~ £ONVEsR~'ti 

Tel. (0752) 21581 (Opp. Palace Theatre) 

OPEN 9 a.m.-5.30 p.m. MON-SAT INC. 

IOKHz-2MHz IN 28-30MHz OUT. 9- 12V. 5mA. £20.80 ex stock. SENTINEL TOP 
BAND CONVERTER 1.8·2.3MHz IN 14-4.5MHz OUT. 9·12V 5mA £20.80 ex stock. 

~h~·.~~~:~:!~e~~~~'!i~~n~~i£3aJ~OOu!~ :t:r. ~~~ ~:OCcit~T+~Bcs~oKe4~ff.~ 

AZDEN 
The Scanning 

Tranceivers with 
detachable 

control head. 

PCS-3000 
2M FM 25 watts 

£215 
(illustrated) 

PCS-2800 10M 10 watts £179 
(cable kit extra) 

FDK DOWN IN PRICE 
MULTI-700 FM 
MULTI-750 2M FM/SSB 

£189 
£285 

Main Yaesu Dealer 
Phone for details on latest models. 
Also in stock: BANTEX. JAYBEAM. 

M/ M RSGB PUBLICATIONS ETC. 

0234854133 ~ ~ 

BEDFORD AUDI~COMM 

76 BEDFORD ROAD. 
KEMPSTON. BEDS 

CREDIT SALE. ACCESS. 8,ARCLAYCMD. CREDITCHARGE. 
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~~~:~~f:r~~~i~n~e~a~~c~~J:~sag~re~~;~ if~;o~a~!~so~ro~~;n:~~~~~ ~ti~~eo;p ~~:s~or 
12 MONTHS COMPLETE GUARANTEE 
Prices include delivery. C.W.O. or credit card number for same day service. 

HART KITS 
WINTON TUNER 
Complele designer approved kils (including pre· 
aligned AM front end I will be available from us for 
this excellent design. Phone or write for your free 
copy of lists. 

WINTON AMPLIFIER 
We have taken over 1he supply of kits for this high 
performance 'PW' design. Size and appearance 
match above tuner. Reprints of all articles describ
ing design 85p VAT and post free. 

VFL 910 VERTICAL FRONT LOADING 
CASSETTE DECK 
Very high quality cassette mechanism as used in 
our linsley Hood cassette recorder kit. Wow and 
flutter .09%. Memory counter. Sendust allOY head. 
12V DC. Frequency generating feedback servo 
motor. Oil damped eject. £31 .99 + VAT. 

SF925 FRONT LOADING SOLENOID 
CONTROL CASSETTE DECK 
Having fUll solenoid control of all functions this 
deck has numerous uses, most obvious is 
microcomputer drive, particularly since there is a 
facility to read the tape in the fas1 modes. Deck is 
full hi fi quality and is fitted wilh memory counter. 
Hall IC for auto SlOP and stereo RIP head. Price only 
£38.90 + VAT. 

HART TRIPLE E PURPOSE TEST CASSETTE 
TC1 
Sets up tape speed, head azimuth and VU level all 
without test instruments. Fantastic value at only 
£2.70 ,· VAT. 

CASSETTE HEADS 
We hold large stocks of cassette heads ranging 
from mono to 4 track for domestic and industrial 
use including the fabulous HS 16 sendust alloy 
super head at £8.20 t VAT. Remember your tape 
machine is only as good as its head. A worn head 
will lose the high frequency information on the tape 
and a very worn head will chew up the tape as well. 
Full technical spec of all heads is in our lists. 

Write or phone for your copy of our free lists. 

HART ELECTRONIC KITS LTD 
Penylan Mill, 

Oswes.ry. Sh.opshire SY10 9AF. 
Tel : 06912894 

Telex : 35661 HARTEL G. 

H .A.C SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

TRIPLE-T 
TRANSISTOR RECEIVER 

for use with headphones 
or small speaker. 

Construct your own 
SHORTWAVE RECEIVER 

for only 

£25.00 
for the complete kit 

All orders despatched within 7 days. Send 
stamped and addressed envelope now for 
free descriptive catalogue of kits and 
accessories. 

SORRY, NO CATALOGUES WITHOUT SA.E. 

"H.A.C." 
SHORT-WAVE PRODUCTS 
P.O. Box No. 16,10 Windmill Lane 
Lewe. Road, East GrinatHd, West 

Sussex RH19 3SZ. 
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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 
gUllralltee is not invalidated. and it should also be borne in mind 

modifications usually have an adverse effect on resale prices. 
where specialist skills or equipment are needed. most 
11 undertake the work for a reasonable fee. 

Roger Ha 11 G8TNT (Sa 

No. 10 

Mr. J. E. Hunt has written in from Thrapston in Northants 
because he has 13 new use for the tweezers that we gave 
away with our December 1980 issue. Along with quite a few 
other people he still prefers to wind his own coils. repair. 
convert and even make transformers. This means that he of
ten has to solder Litz wire . or very fine enamelled wire that is 
difficult to solder because the enamel must be removed first . 
I have tried using a pair of very sharp sidecutters or a razor 
blade to scrape it away and when that fails. and it usually 
does. I often resort to burning it off with a cigarette lighter. 
and that is not very often successful. Mr. Hunt's suggestion 
is that two small pieces of sandpaper or emery cloth should 
be glued to the inside of the jaws of the tweezers and then. 
when the wire that is to be cleaned is stroked with the 
tweezers with an upward twisting motion. the enamel will 
come off quite easi ly. He has three pairs of modified 
tweezers. each with a different grade of abrasive. and he can 
now clean wires down to"40 S.w.g. without breaking them. 
Thanks for the idea Mr. Hunt. 

Trio TS-770E 
The next mod. full reverse repeater for the Trio TS-770E. 

has been sent in by Chris G8 KCP. and as it involves the 
fitting of only two wires and a diode it is very easy to do. 

To digital 
(X54-1490 

unit 
-61) 

lED CB 
Jl 

Lever sw.urlit 

(X41-1180-00) 

aVon transmit only 

Control unit 
Jl 

(X53-1170-60) 

_To FM-B tag on 
53-B mode switch 
(new wire) 

Additional 
diode J T8 

~ 
18(X 

To tone 
board(J1) 
52-1110-62) 
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There are no external changes to the set as the mode switch 
(S3) is used to initiate the reverse repeater function by using 
the FM- S position to activate the correct shifts on both 2m 
and 70cm. -600kHz and +1·6MHz respectively. The FM-A 
position provides reverse repeater operation when the 
"SH I FT" button is depressed. The alternative shifts that 
were available are disabled by the mod to the mode switch. 

To carry out the mod. remove both the top and bottom 
covers from the set and then fit an additional wire to the 
" EO" wire that is on J 1 which in turn is on the Lever SW 
Unit (X41-1180-00). Run this extra wire to the unused FM 
S tag on the S3-S wafer of the mode switch. Then fit an ad
ditional wire strap between tags 2 and 3 on the S3-C wafer. 
The extra diode should then be fitted between T8 on J 1 on 
the control board (X53-1170-60) and "CS" on J 1 on the 
Lever SW Unit. Almost any diode. such as a 1 N4148 or 
1 N914. can be used . The mod is now done and when 
you set the mode switch to the FM-A position you will have 
reverse repeater. 

= ~'!C'"<!!''1 
f~ ~l Existing wiring 

= I.m. I u.s.b. , 
New wiring toEDon multipin 
connector Jl.lever s.w. Un! t. 

= = 
(unaltered ) 

Mode swi tch (53) 

cb 
l.s.b. 

53-C 
(Top 
wafer) 

J,(mTJd~e 
c.w. wafer) 

53-A = (bottom 
wafer) 

Alan G6SLO. has written in following the page in the June 
1981 issue in which I passed on several mods for the Icom 
IC-2 E. He has carried out the reverse repeater mod suc
cessfully but he hCiS one or two comments to make about 
one of the others. He thinks that fitting the 7812 voltage 
regulator inside the battery pack is a good idea but he has 
pointed out that fitting a diode in series with the batteries is 
bound to drop the voltage slightly and this in turn must 
reduce the output power. He does say however that the dif
ference is probably too small to worry about and I agree. 
Alan then goes on to say that he has carried out this mod as 
well but he has made one or two slight alterations. He has 
fitted the regulator and its aluminium heatsink into just one 
of the battery compartments and that has left the other five 
compartments available to house batteries. i.e. the best of 
both worlds. A standard switching socket was also mounted 
and Alan has said that it is a tricky job making it fit and then 
glueing it in place. There is a wire that runs between the two 
halves of the battery case and as it runs from the negative 
side of the bottom AA cell in the back half. it should be 
connected to the switched (negative) contact on the power 
socket. Alan has raised a point that was not mentioned in 
the original article and that is that by choosing the ap
propriate regulator. it is possible to raise the voltage and 
thus the output power. Alan suggests 11 ·5 volts for an out
put of 2 watts. although for some reason he says that his 
runs at 10 · 7 volts. Thanks for writing Alan. 

Wanted 
In Mods 8 I published a request for information on the 

Trio 9R590S which came from Mr. Woodard of Sheppey. 
Ron G8FHH surprised me with his response because he has 

continued on page 58~~~ 
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ALANMARTIN 

Antenna Equipment 
One of the simplest and least expen
sive ways of producing a comprehen
sive broadband antenna is to use a 
trap dipole wh ich can be erected as 
either a horizontal or inverted V an
tenna . 

LAR Modules Ltd . has recently in
troduced a trap dipole kit , comprising 
two 7 M Hz weather-proof t raps with 
500W rating, a pair of lightweight end 
insulators and full instructions for mak
ing a 5-band trap dipole covering the 
h.f. bands. 

In constructing this form of centre
fed dipole, for the 80, 40, 20, 15 and 
10 metre amateur bands, the inner 

'sections AA with traps attached should 
be brought to resonance at 7 ·05M Hz 
by trimming the length of each A sec
tion . The B sections are then attached 
and the complete antenna resonated in 
the 3 · 5M Hz band by similarly adjusting 
the lengths of the B sections. Please 
note that dimensions shown in the 
diagram are given as a guide. 

~ I 9·91m I I 9·91m 
, B " A " A 

:AM9971 ~ 11 F~er 
! : 6'~m ! 
o ': 
Trap 

Operating on 7MHz, section AA 
forms the dipole with the traps 
functioning as high impedance 
isolators. On 3· 5M Hz the traps 
become inductors, connecting to the 
outer B sections, together forming an 
inductively loaded dipole. At the higher 
frequencies the antenna becomes an 
odd number of half waves, centre fed . 
Three half waves on 14MHz, five on 
21 MHz and seven on 28MHz. 

The VAT inclusive price of the 7MHz 
antenna traps kit is £ 12.50, plus £ 1.75 
p&p. 
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As the trap dipole is a compromise 
i;l ntenna , the impedance at the feed 
point varies from band to band . 
Standing waves will be present on the 
feeder and for the best results an an
tenna tuning unit (a .t.u .) should be 
used. The new LAR H F Omni-match is 
id eally suited to this application. 

•'.~ . ~.~ •.. "",:, 
'. l'Il>o , . • 

l1 '" . 

~ .... ~, -
The unit is an impedance matching 

device designed to improve the match 
between a transmitter/ receiver and its 
load. 

In operation, a v.s.w.r. bridge should 
be used to indicate when the matching 
adjustment is optimum. Using only suf
~i cient r.f. power to give a satisfactory 
reading on the v.s.w .r. bridge, operate 
and R and X tuning controls concurren
tly until there is a drop in indicated 
v.s.w .r. Continue tuning, aiming always 
tor the lowest possible reading. This 
represents maximum load power. 
Providing the in itial v.s.w.r. is not 
greater than 5: 1 then it should be 
possible to approach very close to 1 : 1 . 

Measuring 190 x 150 x 75mm the 
VAT inclusive price is £69 .25, plus 
£ 1.75p&p. 

Both units are available through 
dealers or direct from : LAR Modules 
Ltd., 60 Green Road, Leeds LS6 4JP. 
Tel: (0532) 782224. 

Economy Slim Jim 
The CQ Centre in Merton is already 
well-known tor the unusual 2-element 
HB9CV 2 'metre beam and now they 
have introduced an economy version of 
the extremely popular Slim Jim. It is 
made from 3000 ribbon cable and is 
sealed inside a length of plastics tub
ing. It is supplied with 4 metres of 
coaxial cable and yet it still costs only 
£6.50 from: The ca Centre, 10 Merton 
Park Parade, London SW19, telephone 
01-5435150. 

Useful Tools 
The recently introduced range of 
Paramo Files are typical of the ex
tremely high quality tools manufac
tured in the Sheffield region. Made to 
conform to BS specifications, they are 
guaranteed to give high performance 
and long life. 

The range of seven 200mm long 
files are fitted with virtually un
breakable orange, plastic handles 
designed to provide a comfortable 
secure grip and to be easy to find on a 
crowded work bench. 

The range includes most popular 
types of file and the VAT inclusive 
prices range from £2 .61 to £4.29, and 
are available from leading tool 
stockists. 

The Paramo Tools Group Ltd., 
Hallamshire Works, Rockingham 
Street, Sheffield S 1 3NW. Tel: (0742) 
25262. 

Now Hear This 
Claimed to be the first multi-band 
radio designed specially to receive 
the new U K CB channels from 
27 ·60125-27·99125MHz f.m. , the 
Hira H863 also covers the broadcast 
bands from 535-1605kHz a.m. and 
88-108MHz f.m. , the marine band 
1 · 6-4·4MHz , the air band 
1 08-135M Hz, and a.m. CB . 

The H863 operates from a.c. mains 
or internal dry batteries, and uses inter
nal ferrite rod antennas up to 4-4MHz 
and telescopic whips above that. A 
world map and time zone calculator 
dial are provided inside the hinged dial
cover. 

Priced at £38 ·75 including VAT, the 
H863 is ava ilable from: Packer Com
munications, Unit 4, Station Industrial 
Estate, Coniston, Cumbria, telephone 
(09664) 678. 
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We/zMeters 
Just starting to appear in the shops is 
the Welz range of meters. These attrac
tively designed meters are made in 
Japan and imported into this country 
by Waters and Stanton Limited. Shown 
here is the SP-15M s.w.r. and power 
meter which covers 1 ·8--=150MHz 
and can handle up to 200 watts, 
mounted on top of its companion AC-
35M antenna tuning unit, which 
matches 500 transceivers to unbalan
ced antenna feeders with impedance 
values between 10 and 5000, and is 
designed to combat TVI problems too. 
The AC-35M operates on the 3 ·5, 7, 
14, 21 and 28M Hz amateur bands and 
can handle a maximum of 200W 
carrier or 400W p.e.p. 

Multi-Mini 
New from George Partridge G3CEO, is 
the Multi-Mini Antenna . This is a small 
rod (61 Omm long) that is connected to 
the Supermatch a.t.u. and which will 
then work on all the h.f. bands and also 
on 2 metres. For the s.w .1. it will also 
receive all the broadcast bands. The 
antenna has a low angle of radiation 
which should make it OX sensitive, and 
because the a.t.u. can be used to 
reduce the S .W.r. to a negligible 
amount, it should work well. The 
transmitting version can handle up to 
500 watts and it is supplied complete 
with separate radials for use on the dif
ferent bands. The s.w.1. version costs 
£35.00, the transmitting version 
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Moving up-market, we come to 
three S.W .r. and power meters intended 
for base-station use and with larger
scale meters. The SP-200 covers 1 ·8-
160MHz at powers up to 1 kW, and the 
SP-400 130-500MHz at 150W. The 
SP-300 (also shown here) is really 

I 
I 

three instruments in one, with separate 
sensors and input/ output sockets for 
ranges of 1·8-1 60M Hz at up to 1 kW, 
1 ·8-200MHz at up to 200W, and 130-
500W at up to 150W (all carrier 
powers) . 

Prices for these units are : SP-15M 
£29; AC-35M £49 ; SP-200 £59 .95 ; 
SP-300 £79.95; SP-400 £59 .95. All 
are inclusive of VAT, post and packing. 

Further details from: Waters and 
Stanton Electronics, 18/20 Main Road, 
Hockley, Essex, telephone Southend
on-Sea (0702) 206835. 

L~ 
£80.00 and both these prices include 
VAT and postal delivery within the UK. 

For more information on this un
usual device contact : Partridge, 188 

If you please 
Please mention " Production Lines" , 
when applying to manufacturers or 
suppliers featured on these' pages. 

Boot (VIount for iths 
One of the most popular antennas · of 
recent times is the Plo 2 metre whip -
it may even replace the ubiquitous ~ A . 
The major problem with it is that it is 
usually gutter mounted. This not only 
looks a little strange, it also means that 
the antenna is working with half a 
ground plane, which in turn means 
that the radiation pattern is severely 
distorted. 

To overc ome this problem , 
Bredhurst Electronics have introduced 
the RAC. Boot Mount. This ingenious 
device clips onto the edge of the 
bootlid and this allows you to mount 
the antenna very near to the centre of 
the car. This not only looks better, it 
produces a far more balanced radiation 
pattern . The mount, which is supplied 
complete with grub screws to hold it in 
place and a plastics cover, costs £3 .50, 
and a matching cable assembly also 
costs £3.50. The assembly consists of 
4 metres of cable with a PL259 at one 
end and a heavy duty socket at the 
other. This socket has been designed to 
withstand the terrific pressure that is 
applied to it by the antenna when the 
car is travelling at speed. 

Both of the above items are 
available from : 8redhurst Electronics, 
High Street, Handcross, West Sussex, 
telephone (0444) 400786. 

Newington Road, Ramsgate, Kent 
CT12 6P2, tel: (0843) 53073 (Sales 
and Administration), (0843) 62839 
(Technical Enquiries). 
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MODS 10 

Original positive wire 
leave in pos i tion 

New socket 
glued in place-

.------i 

~ 
.=t:::J 

), 

...... continued from page 55 

" 

7805 

~ 

f--

~ 
~ 

Original negative 
wire leave In position 

New regulator and 
components and aluminium heatsink 

sent in not just one or two suggestions but instead a com
plete book. He has collected together an enormous amount 
of information and then bound it together into a book, which 
he has asked me to pass on to Mr. Woodard. I have done so 
Ron and may I thank you on his behalf for your generosity. 
Ron also reiterated Mr. Pellegrini 's plea for help with ex
tending the frequency coverag~ of the SX200 and although I 
don't know of such a mod just now, I have been promised 
one from someone who does. I will of cou rse pass it on as 
soon as it becomes available. 

The same answer applies to a request that I received from 
Mr. J . M. Greenwood of Bolton . He has written in to ask if I 
know of a mod that will extend the frequency range of the 

RADIO SPECIAL PRODUCT REPORT 

...... continued from page 33 

would be better if the rig was at least inhibited in the 
transmit mode above 146M Hz. I understand that Standard 
have been asked for this facil ity to be incorporated, but users 
should be aware of the dangers of inadvertently operating in 
this sensitive area. 

Only one v.f.o. is fitted to the C58, the alternative one 
having been lost in the fitting of reverse repeater facilities. 
This last feature is very useful and for the application for 
which the rig is intended the lack of the second independent 
v.f.o. is no hardship. The repeater shift is fixed at 600kHz in 
either direction. 

The I.c.d. readout is a compromise as must be the case 
with a portable rig . The need for a small front panel leads in
evitably to a small display. The various functions are in
dicated by a series of dots, which take a bit of getting used 
to. I found it simplest to ignore them , a quick push of the STEP 

button is sufficient to restore the full display of, say, 4 .300 
for 144· 300M Hz instead of .3000 in the 100Hz step condi
tion. Other dots show the operation of the noise blanker, 
while the memory state is indicated by a small number, 
preceded by M, below the frequency display and an indica
tion of scanning for busy frequencies. 

A small analogue " S" meter also doubles as a power in
dicator and battery check meter. A calibration of the " S" 
meter function is given in the specification table. 

The noise blanker, effective only in the s.s.b. modes, did 
reduce , but not eliminate, ignition noise from other vehicles, 
and was particularly useful in traffic jams w ith noisy motor-
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Trio TR-9000. Hopefully Mr. Greenwood, next month's 
column will be devoted entirely to the TR-9000. I have been 
promised mods that will not only extend the frequency range 
but will also give you a switch able choice of channel spac
ing, i.e. 5kHz and 10kHz or 10kHz and 20kHz or 12 · 5kHz 
and 25kHz. There should also be a mod that will allow either 
the entire band to be scanned or just the 5 memories and 
another one that will provide a battery back-up for those 
memories so that they are not lost when you disconnect the 
set from the power supply. There may even be one for semi
reverse repeater (listen input) but this one is still at the ex
perimental stage and it may not be finished in time. 

Steve G8NTN telephoned me because he would like some 
mods for his Icom IC-255E. He has not asked for anything 
specific and so anything will probably be of interest. 

Last but not least I would like to thank Gregory ZL2TOY 
for writing in with a clearly written and well explained mod 
for the Icom IC-2E. It is unfortunate that the same mod ap
peared in the issue that came out about a week before I 
received your version Gregory because had I received yours 
while I was actually writing this page it would have made my 
job a lot easier. 

If you have written to me and not yet seen anything ap
pear in print it is because I now have a very fat file of mods 
and my eventual aim is to be able to cover just one set per 
month. With this in mind I am filing everything away under 
the appropriate headings but as yet I don't have enough 
material to fill a page with just one set and so please, if you 
have any mods that you would like me to pass on or if you 
would like to know of a mod for your rig please write to me, 
R. S. Hall at: Practical Wireless, King 's Reach Tower (Hat
field House), Stamford Street, London SE 1 9LS. 

73's 
Sam G8TNT 

cycles alongside. The blanker is introduced by pushing the 
volume control once and taken out by another push. 

The instruction manual is very comprehensive indeed, giv
ing full servicing information as well as operating instruc
tions. The English is good with few of the usual strange 
phrases one is used to with Oriental instructions . 

The performance is good with reports of very good audio 
quality being received . One of the problems when running 
s.s.b. mobile is that the antenna is vertically polarised and 
most s.s.b. base stations tend to use horizontal polarisation. 
The alternative is to use a " halo" antenna on the car, but 
who wants such a weird device adorning his car-a vertical 
seven-eighths is bad enough! I feel that with the advent of 
the new breed of multi-modes, such as the C58 and 
FT-290R , vertical s.s.b. will become the usual polarisation 
mode for mobile use. 

The best s.s.b. contact obtained mobile was another 
mobile in Stevenage, Herts while motoring down the M3 
near Basingstoke. 

The output power of the C58 is nominally 1 W , but as a 
result of being led astray by a faulty power meter the output 
was increased to what subsequently proved to be 5 ·7 5W. 
Even at this level the output was very clean and the output 
has since been reduced to the rated 1 Wand the output from 
the linear is still 25W. 

Price 
The Standard C58 costs £235·00. the p.a. £75·00, 

bracket £17 ·75 and case £6 ·95 all inc. VAT. 
The Standard C58 was loaned by Lee Electronics, 400 

Edgware Road, London W2, tel: 01-723 5521 and we 
would like to thank them for their co-operation. 

Dick Ganderton 
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MAIL ORDER 
MORSE KEYS 

FROM 

by two way 
FREEPOST 

MICROWAVE MODULES 
MMT 432/28S £149.00 
MMR 432/144R £184.00 
MMT 28/144 £199.00 
MMT 144/28 £99.00 
MMC 28/136 £27.90 
MMC 28/156 £27.90 
MMC 28/144 £27.90 
MMC 144/any IF £27.90 
MMC 144/28LO £29.90 
MMC 70/any IF £27.90 
MMC 432/28S £34.90 
MMC432/144S £34.90 
MMC 1296/any IF £32.20 
MMC 050/500 £69.00 
MMA 28 preamp £14.95 
MMA 144V preamp £34.90 
MMV 1296/28 £32.20 
MML 144/100 linamp £142.60 
MML432/100 linamp £228.85 
MML 144/25 linamp £59.00 
MML432/50 linamp £119.00 
MM2000 £169.00 

SWAN CUBIC 
ASTRO 103 
PSU 
1500Z linear 
STlAATU 
ST2AATU 
ST3ATU 

ROTATORS 
Skyking SU 4000 
Skyking 250 
Emoto 502CXX 
KR 400RC 
AR 40 
KR 9502A 
Rotor Bearing 

£799.00 
£139.00 
£399.00 
£134.00 
£173.00 
£122.00 

£92.00 
£39.50 

£139.75 
£92.85 
£59.00 
£50.00 
£12.00 

'AII items VAT and carriage paid. 

SHURE MICS 
201 Hand ceramic omnidirectional HK 707 Straight Up/Down keyer £11.44 

BK 100 Semi-automatic mechanical bug £17.88 
MK 702 Up/Down keyer on marble high impedance £14.49 

base 
MK 702 Manipulator 
MK 704 Squeeze paddle 
MK 705 Squeeze paddle on marble 

£22.43 
£22.43 
£14.38 

base £22.43 
EKM 1 A Morse code practice oscillator £8.63 
MK 1024 Automatic memory keyer £135.13 
EK 150 Semi/Automatic keyer £74.75 

LINEAR AMPLIFIERS 

202 

401A 

401B 

444 

526T 

Hand ceramic noise 
reducing high impedance 
Hand controlled magnetic 
high impedance 
Hand controlled mag. Iow 
impedance (200 ohms) 
Desk adjustable height 
controlled magnetic 
Desk controlled response 
transistor preamp 

DUMMY LOADS , 

£15.18 

£16.56 

£16.56 

£32.43 

£39.33 

2Ml0-80P 144MHz 10Winput/80W 
output with 9dB preamp 

2M25-150P 144MHz 25W input/150W 
output with 9dB preamp 

2Ml0-150P 144MHz 10Winput/150W 
output with 9dB preamp 

2M3-150P 144MHz 3W input/150W 
output with 9dB preamp 

£138.00 

£184.00 

£209.88 

£209.88 

DL20 30W 3,5-150MHz with PL259 

T-80 

T-150 

connector £6.33 
80W 3.5-500M Hz with 
S0239 connector 
150W 3.5-500MHz with 
S0239 connector 

£22.94 

£32.78 

G. WHIP Mobile Antennas 
Tribander 10-20 Slide £25.88 

£6.56 
£4.26 

£30.48 
£6.56 
£4.26 

STILL HELPING WHERE IT 
HURTS 

L.F. Coil 40/80/160 MTS 
L.F, Whip Telescopic 
MultimobUe 10-20 Auto 
M/Mobile Coil 40/ 80/ 1 60 
M/Mobile Whip Telescopic 
Flexiwhip 10M Mast 
F!Whip Coils 40/80/160 
Base Standard 
Base Heavy Duty 
Extenarod 

UNADILLA/REYCO 
Antenna Traps-
Precision moulded coil forms stain
less - hardware - Aluminium tube 
irridit finish - Coated aluminium 
wire . Fully waterproofed. 
Available 7/14/21 MHz £11.99 

W2AU BALUN 
3.5/30 MHz 2.5 Kw with Lighting 
Arrestor - Suitable Vees. Yagis, 
Doublets, Quads etc. £11 .99 

STANDARD 
C8800 2m, Tcvr 
C7800 70cms Tcvr 

DENTRON 
GLA 1000 linear Amp 

10/801Kw 

£252.00 
£275.00 

£295.00 
MLA 2500 linear Amp 

10/1602Kw £699.00 
MT 3000 3Kw Tuner/SWR/Dummy 

Load £275.00 

ICOM 
ICOM 730 
10-80 mtrs - 100 watts SSB AM 
and CW - Dual VFO's and memory. 

£544incVAT 

SWR/RF POWER METERS 

SWR 25 3.5/170 MHz £12.94 
LEADER LPM 885-HF 1 Kw £58.00 
HANSON 3.5/150MHz 200w 

REECE UHF 74 144/432 
HANSON FS 500H 

1.8/60MHz 2Kw 
OSKAR SWR 200 

3.30 MHz 2Kw 

£28.75 
£16.28 

£67.85 I 
£40.00 

Here's a list below to make buying easier for you -
Work it out yourself - You'lIsee - It really is easy! 

£18.11 
£6.56 
£6.00 
£6.50 

£12.00 

FDK Multi 700EX 
£199.00 

FDK Multi 750E 
£299.00 

Send 30p for our 
bumper bundle 

literature 

No Quibble Guarantee 

Product 
Yaesu FT 902DM 
Yaesu FRG 7700/S 
Yaesu FRG 7700/M 
Yaesu FT 101ZD/ Frvi 
Yaesu FT 101ZD/AM 
Yaesu FT lOlZ/ FM 
Yaesu FT lOlZ/AM 
Yaesu FL 21 OOZ 
Yaesu FT 225R D 
Yaes,u FT 707 
Yaesu FT 290 
Standard C78 
Standard C58 

List 
Price 
£799 
£309 
£389 
£599 
£585 
£529 
£515 
£385 
£565 
£529 
£229 
£219 
£247 

Deposit 
£312 
£119 
£160 
£250 
£225 
£190 
£195 
£155 
£220 
£200 
£100 

£99 
£107 

12 Pay-
ments 

£40.55 
£15.89 
£19.01 
£29.05 
£30.02 
£28.27 
£26.61 
£19.20 
£28.76 
£27.49 
£10.82 
£10.04 
£11.69 

Same Day Despatch 
All Items Advertised 

Many Other Items Available on Similar Terms 
Call for Details 

Choose your AMTECH here 
Amtech 100 Mobile Match 
Amtech 200 Random Wire ATU 10-160m 200w pep 
Amtech 300 Random and Coax Fed ATU 300w pep 
Amtech CW 250 - The most outstanding CW filter available 
Amtech Channelguard - A plug in device to eliminate those 

unwanted stations Decoder 
Sender 

Amtech FM7 : FM Demodulator for FRG 7 

ANTENNAS 

£16.95 
£29 .95 
£43.95 
£24.90 

£15.25 
£7 .25 

£11.90 

Wide ' range in stock including JAYBEAM - HYGAIN - CUSHCART -
ASP TELECON - HOKUSHIN etc. 
Bantex 5/ 8 whip complete antenna 
Bantex tw whip complete antenna 

NO POSTAGE REQUIRED 

£8. 99 
£3.50 

AMCOMM SERVICES (PW1), 
FREEPOST, 

HARROW HA2 OBR, 

Please send me ................................................................ , .. " .............. . 

I AMCOMM SERVICES I: 
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX. 

at ...... , ............................... ................ .... .. ... ,enclosed cheque/P.a. for 

........... .. .. ..... ............... , .. ........................ or charge my VISA/ACCESS 

Telephone: 01-8641166,01-4229585 
Opposite South Harrow Tube Station on Piccadilly line 

Showroom Opening Hours 
Tuesday to Saturday 9-5.30 

Sunday by Appointment 

All items over £ 1 00 
available on easy terms 

at List Price 

Practical Wireless, November 1981 

Nr .......................................................................................................... . 

Name ............ .. ........................................... , .......................................... . 

Address ....................... ..... .... .. ... .... .................................. , .................... . 

L ..... =., ..... =. ..... ,= ... , .. = .... =. Po~ Co~ ..... =, .... .:.:.:.::.: ..... .:.:.:::. 
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THE 

'WINTON' 
~ter-e() Tuner-

It took a lot longer than we'd hoped, but this month we're 
glad to be able to restart the PW Winton Tuner series. 

Our thanks go to Hart Electronic Kits Ltd., who took 
on the job of designing and checking out a replacement for 
the original a.m. tuner-head, and will be supplying com
plete kits for this project. They have also taken over the 
supply of kits for the very popular, super-quality PW 
Winton amplifier (see advertisements). 
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Part 2 
*E.A.RULE 

Circuit Changes 
The first thing we need to deal with is all the changes 

that have been made to the circuit diagrams. The four 
diagrams concerned all appeared in our April 1981 issue. 

Taking Fig. 1 first, the f.m. and TV section, the 
capacitors C 17. 19, 20 and 31 are all 10nF disc ceramics. 
Resi stor R 12 had part of its reference missed out ; the 
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pre-set potentiometer connected between R32 and earth 
should be R33 (a 10kO pre-set). Resistor R33 should then 
go " to S2". Capacitor C8 is 10nF. C5 is unpolarised. 

Pin d36 at the top end of R65 should be d26 and the 
resistor R67 (3300) has been deleted. The polarity of the 
two meters needs to be reversed. C I near R3 becomes C7. 
C67 should be electrolytic (+ve plate upwards), C 118 
should be C 121. 

In Fig. 2, taking switch S 12a there should be no con
nection through the middle of that switch. The capacitor 
connected to the right centre pin of S 12a should be C 118, 
O·I/lF. Switch S 13 should have its left hand centre pin 
connected to the top right hand pin of S 12a. The top left 
pin of S 13 should go to b23 and then to the f.m. rJ. unit. 

Practical Wireless, November 1981 

The bottom left pin should go to b24 and then to the TV 
rJ. unit. Capacitors C85 and C87 are electrolytics with the 
positive plates to the emitters of Tr 10 and Tr 11 respec
tively. We omitted earth connections at the junctions of 
R90, FL8 and R93 and of R94, FL9 and R97. The 
capacitor C68 connected to the a.m. rJ. unit is now C 120 
and should be connected to earth not pin b9, but the 
value remains unchanged. Resistor R89 is a 10kO pre-set 
not 20kO as previously stated. Diode D22 anode should 
be connected to b32 not b22. The 2·2nF across R92 is 
C86 . cn is electrolytic (+ve plate upwards). 

Fig. 3 is the power supply diagram and the diodes D 15 
and D 16 are type number I N4003. Capacitor C 117 now 
becomes C 119. C59 should be electrolytic (+ve plate up-
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r: 

wards). IC3 input and output labels should be reversed. 
Finally the digital board, D24 is now a SMV20 12. Pins 

c 13 , 14, 15 , 18, 16a, 17 and 16b should all be at the diode 
matrix end of the resistor concerned, similarly, c 10 (which 
should be c 19) with R 151 . Resistor R 11 0 from the 
base of Trl5 is now R120. Capacitor C117, 10nF, was 
omitted and should be between pin 14 of IC4 and earth, 
resistor R 160 was also omitted, connect between Tr21 and 
pins J 5/ 18 of IC6. value 100kO. Resistor R 132 is connec
ted to pin 20 and not pin I and R 137 is connected between 
pin 20 and pin I . The capacitor C 112 should be connected 
at c3 I to the top end of R 137 not the bottom end. 

The last change is that the TV band tuner now being 
used is the U322 and Hart Electronics are supplying them 
in the kits already modified. 

Revised circuit diagrams are available from the 
Editorial offices at Poole. Please send a 10 x 8in s.a.e. 

Printed Circuit Boards 
There are three p.c.b.s, and it is not important which 

one is built first, but it is suggested that the f.m. iJ. board 
be tackled last. once some experience has been gained. 
This board is the most critical and care should be taken to 
make sure all components are fitted as shown and with the 
shortest practicable lead lengths. 

Assembly should start with the terminal pins which 
should be a tight fit and are inserted from the under side of 
the p.c.b. and then tapped home with a light hammer. Be 
sure to support the p.c.b. while doing thi s, the best way is 
to lay the p.c.b. across the slightly "open" jaws of a vice so 
that the protruding part of the pin on the top side of the 
p.c.b. is between the jaws, the vice jaws will then support 
the p.c.b. while the pins are hammered home. Once the 
pins are in place the suggested order of assembly is 
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Fig. 6: Track pattern for the 
digital board, shown full size 

resistors, small capacitors, transistors, electrolytics, 
switches and coils etc. Start with the components with the 
lowest height and after inserting the leads into the correct 
holes turn the p.c.b. over and rest it on a piece of foam or 
similar material which will then hold the components in 
close contact with the p.c.b. while they are soldered. 

Be careful to mount all electrolytics the correct way 
round as indicated on the layout. This also applies to 
diodes, a mistake here with one of the switching diodes 
could lead to the most peculiar symptoms which would 
not be easy to locate. So be warned, check each compo
nent before and after inserting into the board. The switches 
should be inserted into the board by "walking" the pins 
into the holes, starting at one end with the switch at a 
slight angle and then gradually lowering the switch pins 
into the holes as the switch is levelled out. Make sure that 
the bottom edge of the switch is in close contact with the 
front panel holes. It must also be parallel with the board; 
when the switch is in the correct position just solder one 
pin at each end and recheck the switch alignment, if it is 
still all right then the other pins·can be soldered. 

Only use the types of components specified; with audio 
amplifiers it is quite often possible to substitute without 
problems but this is not true with rJ. circuits and even a 
change of type, although the same apparent value, will 
very often upset the results, sometimes even to the extent 
of preventing the circuit working at all. Any alternative 
component should be checked out very carefully to make 
sure it is suitable for that particular circuit. 

A word of warning, IC5 is sensitive to static electrical 
charges and should not be removed from its wrapper until 
the digital p.c.b. is finished and it can be plugged into its 
socket. 

Note that on the digital p.c.b. resistors R 151, R 106-
RI J 2 are used vertically mounted INSTEAD of pins. This 
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is to isolate the wiring connections from the p.c.b. If pins 
were used and these resistors mounted onto the p.c.b. there 
would be enough capacitive coupling from the digital 
p.c.b. into the wiring to cause r.f. interference in the f.m. 
rJ. unit. By mounting the resistors as shown they act as 
"d. stoppers" and prevent interference from the digital 
switching process being coupled into the wiring. For the 
same reason, all wiring should be kept as far away from 
the p.c.b., and in particular, the MSL2318 i.c., as is prac
ticable. 

Each p.c.b. is mounted onto pillars to hold it at the 
correct height above the chassis. The f.m. and digital 
p.c.b.s are mounted on pillars of 12·7mm height. These 
are plastic and insulate the p.c.b.s from the chassis so that 
earth loops are avoided. The a.m. p.c.b. has to be mounted 
at a lower height in order that the d. unit switches are at 
the same height as the other switches (and also so that the 
completed unit matches the Winton amplifier). The height 
of pillars required for the a.m. p.c.b. is 4·5mm; as there are 
no commercial pillars of this height they have to be made; 
this is made easy by using screws which are held in place 
by nuts and then using another nut to hold the p.c.b. at the 
correct height, a final nut holds the board in place. The 
a.m. p.c.b. does not require insulating from the chassis, but 
because of its low mounting height all component leads 
protruding through the p.c.b. must be cut short to avoid 
shorts to the chassis. 

The a.m. r.f. unit has a number of fairly large pins 
protruding from the bottom and these have to be fitted into 
the holes of the p.c.b. The best method is to "walk" them 
into place, in the same manner as the push button 
switches. Make sure that all the pins are through before 
soldering. Next month we will deal with the f.m. and a.m. 
boards. 

Practical Wireless, November 1981 

UNCLE EO 

Fig. 7: Component layout for the 
digital board. See text regarding 

R151 and R106 to R112 

"""continued from page 31 

way of looking at it is to say : 10 times the voltage will cause 
10 times as much current to flow. Power is equarto voltage 
times current (P = I x V) and 10 x 10 = 100. 

As I am sure you'll remember from your school-day log 
problems, if you want to find the square of a number, you 
find its log and multiply that by 2, then take the anti-log of 
the result . When we are dealing with decibels, we don't need 
to take the anti-log so you can forget that last step. 

What it really boils down to is that whatever the ratio of 
the two voltages is, the two resulting powers will differ by 
the square of that ratio. 

P2 
NdB = 10 1091OP1 becomes 

V2 
NdB = 2 x 10 10glO V1 

V2 
= 20 10glOV1 

One important point before I close. If V2 and V 1 are 
measured at different points in the circuit, for example at the 
output and input of an amplifier, then the two circuit 
resistances must be the same if this relationship between 
power and voltage is to hold good, as you will see from the 
equation P = V2/R. 

In the next part, I'll talk about negative decibels and also 
those " special " decibels you see mentioned in 
specifications-things like dBm, dBV, dBi and lots, lots 
more. And I' ll give some examples of the sort of dB ratios 
you can expect to find in radio systems. 
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Amateurs' Software 
Microsystems have recently introduced 
RADLOG, a software package for radio 
amateurs in possession of Commodore 
Pet microcomputer (new ROM) with at 
least 16k capacity and a 3040 disk 
system. 

RADLOG enables the operator to 
maintain records of all calls and sta
tions contacted e.g. callsign, name, ad
dress, beam heading plus user com
ments with full log details, date, time, 
frequency, RST report and QSL 
acknowledgement. 

All details are held on a diskette 
which can be easily updated when full. 

Included with the package, the user 
guide contains full instructions for 
editing the contents. Over 2000 calls 
and 500 stations can be held on a 
single diskette. 

The complete package is priced at 
£45 and the user guide only £3 .50. 
Both are obtainable from : 
Microsystems, 53 Linwood Grove, 
Leighton Buzzard, Beds. LU7 8RP. Tel: 
(0525) 370329. 

Lowes in London 
Lowe Electronics will be opening a new 
amateur radio shop in central London. 
The shop will be run by Andy Beckett 
G4DHQ and will be in the basement of 
Hepworths in Pentonville Road, behind 
King's Cross Station. 

Feeling Batter(i)ed? 
If you have been out to buy a battery 

recently you may have been faced with 
a puzzling array of numbers on what 
used to be an ordinary battery. The 
familiar SP, HP and PP type numbers 
are being phased out and replaced with 
I EC type numbers. Some batteries 
have been made with both numbers 
stamped on the case, but now many 
are arriving in the shops with only the 
new type numbers. 

The table shows a list of the most 
common and popular batteries along 
with their IEC equivalents and other 
relevant information. 

We would offer our thanks to Berec 
(Ever Ready) Ltd., for their co-operation 
in compiling this table , and for further 
details please contact: The Technical 
Sales Dept., Berec House, 1255 High 
Road, Whetstone, London N20 OEJ. 
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Club News 
Readers living in the Greater 
Manchester area may be interested to 
hear that a RAYN ET group has been 
formed locally called the East 
Manchester RAYNET Group (EMRG) . 

The Group is, at the moment, in
volved in establishing a regular 
meeting place etc. and would like to 
extend a welcome to local licensed 
amateurs and s.w.l.s. 

Enquiries should be addressed to: 
The Group Controller, Mark Lees 
G8XQB, 6 Haxby Road, Gorton, 
Manchester M18 7WW. Tel: 061-223 
4200. 

£2M Teletext Order 
As further evidence of the growth in 
the sales of teletext receivers, Mullard 
have announced an order from Thorn 
Consumer Electronics worth around 
£2M for the supply of 120000 teletext 
modules and chip sets. The order will 
be fulfilled by the end of the year. 

Currently Thorn is producing teletext 
sets at an annual rate approaching a 
quarter of a million. 

Mullard manufacture at their 
Southampton plant about 90% of all 
the decoder modules and chip sets 
used in U K produced teletext receivers. 

Mullard Ltd., Mullard House, 
Torrington Place, Loridon WC1E 7HD. 

IEC Ever Japan NBS 
Ready 

10-F20 B121 010 10F20 
R6 C7 UM3/ SUM3 (AA) 
R14 Cll UM2/ SUM2 (C) 
R20 HP2 UM1 /SUMl D 
R6 HP7 UM3/SUM3 AA 
R14 HPll UM2/SUM2 C 
R03 HP16 - AAA 
4R25 PJ996 - 4FD 
4-Fl00-4 PPl - -
6-F22 PP3 006P(S) -
6-F50-2 PP6 S106 6F50-2 
6F90 PP7 S206 -
12Fl00 PP8 - -
R20 SP2 UM l / SUM 1 D 
R14 SPll UM2/ SUM2 C 
2Rl0 8 - -
3R12 1289 - -

CB Rig 
South Midlands Communications are 
hoping to introduce their own CB rig to 
the market in the near future. They say 
that unlike most other rigs, which use 
similar boards from one manufacturer 
built into different boxes, they have had 
a board designed to their own require
ments. The result is claimed to be a 
transceiver with a standard of perfor
mance far surpassing the relevant 
Home Office specification. We hope to 
be able to give you more details on this 
next month . 

Solent Audio 81 
Hamilton Electronics Ltd . of 
Southampton are the host exhibitor at 
Solent Audio 81, which is being held in 
Southampton on 24 and 25 October at 
the Post House Hotel , Southampton. 

In its 5th year, Solent Audio is now 
established as a major regional Hi-Fi 
show and this year is supported by 
thirty leading manufacturers. 

Three complete floors have been 
booked at the Post House Hotel, and 
each exhibitor will have an individual 
demonstration room. 

Admission is free, the Show will be 
well sign-posted by the AA and there 
is plenty of free car parking. 

Further details from : Hamilton Elec
tronics Ltd., 35 London Road, 
Southampton SO 1 2AD. Tel: (0703) 
28622. 

Length Width Height Suggested 
or dia current range 

All dimensions in mm (mA) 

27·0 16 ·0 37·0 0 · 1-1 
14·5 - 50 ·5 0-75 
26 ·2 - 50 ·0 5-50 
34 ·2 - 61 ·8 0-2000 
14·5 - 50 ·5 0-75 
26·2 - 50·0 0-1000 
10·5 - 45 ·0 0-1000 
67 ·0 67·0 102 ·0 30-300 
65 · 1 55·6 55 ·6 5-50 
26 ·5 17·5 48 ·5 0-50 
36 ·0 34·5 70 ·0 2·5-15 
46·0 46·0 61·9 5-50 
65 · 1 51·6 200 ·8 20-150 
34 ·2 - 61 ·8 25-100 
26·2 - 50·0 20-60 

62 ·0 22·0 67·0 0-300 
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RADIOSHACK LONDON'S AMATEUR RADIO STOCKIST 
... just around the corner from 

West Hampstead Station (Jubilee Line) 

Bearcat® 220FB 
With4m, 2m & 70cm FM Amateur Bands 

FREQUENCY COVERAGE . . . 66-88MHz FM ; 118- 136MHz AM (Aircraft Band) ; 144-
174MHz FM ; 42CJ.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 FREOUENCIES YOU JUST 
PRESS ONE BUTTON. 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 

COLLlNS 
KWM-380 Transceiver £1,897.50 

SAVE MONEV 
DOVOU HAVEVOUR 

RADIOSHACK 
CARDVET? 

TS-830S 
TR-2400 
TR-7800 
TR-9000 
TS-130S 

TR-7 
PS-7 
R-7 
L-7E 

Drake 

Transceiver 
Power Supply 
Receiver 
Linear 2kW 

Transceiver 
2m Hand Held 
25w 2m FM 
2m Multimode 
HF Transceiver 

~ TRIO r 4IIICOMI 
30p STAMPS FOR FULL LIST 

£989.00 
£207.00 
£989.00 
£897.00 

£726.57 
£198.00 
£276.00 
£371.91 
£547.40 

Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher, 
R. L. Drake, Ten-Tec, AEA, Bearcat, stockists of all Amateur & Computer Products 

RADIO SHACK LIMITED 188 BROADHURSTGARDENS, LONDON, NW63AY 

TELEX 23718 TELEPHONE 01-6247174 
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THE CQ CENTRE 
10 MERlON PARK PARADE, SW19 lEL 5435150 c~ 

We are now able to ofTer you a wide range of new and seeondhand equipment. Yaesu - Trio - FDK - Standard - leom -
Jaybeam - all at realistic prices ... As our stock s are constantly changing we can't list them all, so please 'phone us if you would 
like to know the latest position. 

We are always looking for more secondhand equipment and we'll purchase working or non-working items. If you have a rig to 
sell, try the other dealers first and then ask us for a quote. - We think you'll be agreeably surprised. 

Many customers have availed themselves of our sale-or-return service. Just leave your set with us and we will sell it for you for a 
small commission. 

WE SPECIALISE IN HARD TO FIND ITEMS - SUCH AS:
TH E H B-9CV ANTEN NA 
Many of our customers are happily using this well-made, compact and efficient 2 element beam antenna that gives over 4dB of 
forward gain . It's ideal for DFing, use in confi ned spaces, portable etc. and yet it costs only £7.S0p 
WE ARE THE SOLE AGENTS FOR THE NB-9VC ANTENNA AND TRADE ENQUIRIES ARE WELCOME 

2 METRE SLIM JIM 
Our vers ion of this well-known antenn a is fully enclosed in a plastic tube and it is supplied complete with 4 metres of co-ax cable 
and it sti ll only costs £6.S0p 

LASHING KITS 
We can now ofTer a full range of antenna lashing . kits, masts, towers, poles etc. 

PLEASE NOTE ;- We are open on Wednesdays and Fridays until 8pm, so if you're passing why not call in - coffee 
and helpful advice always available. 

73's from Bob, lan and Paul at 

LONDON'S BRIGHTEST & NEWEST EMPORIUM 

t Lee Electronics Ltd 
TE{ECOM ANTENNAS - VAESU MUSEN -.COM - F.D.K. - STANDARD Etc 

I ·· .. T: ·~ T·· · · I I 
; ..... .... ~~ ' ,-.. .. 

\J . , 
T*435 . VH F/U H F swr and power meter 
wi th 2/ 20/ 120 watt through line pow er 
measuremen t £34.95 inc. VAT. P& P 75p 

Dj " :.~ "'1 L.:.JI ... ,~ .. < ... . . ' .... " ,? ~.,. 
UH74 SWA and pow er meter switchable 
HF. 2m and 4 32 M Hz with remOle head at 
£16 .39 inc. VAT. P&P 75p. 

SWR25 : This ever-popu lar twin SW R and 
Power meter covers 3.5- 1 50M Hz al 
£12 .00 inc. VAT. P&P SOp. 

HELICAL ANTENNAS 
2 m with BNC plus (4.50 
2m with PL259 plug (4.50 
2m for Trio etc. £4.25 
2m with A R2 40 screw £4.25 

P&P 2Sp 

400 EDGWARE ROAD 
LONDONW2 
01-7235521 Tlx: 298765 

COAX SWITCHES 

£9.77 

* NEW SA-450 * 
High quality coax switch 
housed in a diecast box with 
50239s 
Frequency 3.5-500M Hz 
Loss 0.02dB 
W eight 450gms 
Max power 2.5kW 
Impedance 500hm 

CT- l Coa x toggle. 3 S0239s 

YAESU 2m multimode portable 10 mems - 2VFO's - 2.SW 
Accessories a vai lab le : Mobile Mount Bracket Ca r Ada ptor/Charger, 

Mains Charger. 
,. b 

--: 
; '.~h 1I,WI 

£6.85 inc. VAT. P&P 25p. £229 
~,-~. :" ·: :~"·~i 

CT-2 Coax toggle. 2 50239s, 1 1--------------------
PL259 £6.85 inc. VAT. P&P . 
25p. 

TS · 120 Coax slide switch , 3 
50239s £6.75 inc. VAT. P&P 
25p. 

DL-30 Dummy load 25W DC-
150MHz £6.35 inc. VAT. P&P 
25p. 

NEW PRICE 

VAESU 
FT208 

2m Handheld. 
LeO display (with nightlight). 
10 memories. 
25 or 50kHz steps for scanning 
Priority channel. 

£190 T-l00 lOOW Dummy load DC-
500MHz £20,12 inc. VAT. P&P 
25p. 
T-200 150W Oummy load DC-
500MHz £35.60 inc. VAT. P&P 
25p. 

T200 I---A-II-M-I-C-R-O-W-A-V-E-M-O-O-U-LE-S-a-nd-O-A-T-O-N-G--

£33.60 products available 

INSTANT H.P. (with Bank Card) 
& P/ EX. WELCOME 

Send 25p for 
full details 
of our range. 
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M.J.AXSON BA G8WHG 

Part 3 of this series investigated received signal 
processing. In this, the penultimate part, we consider 

colour SSTV techniques 

Colour TV Principles 
Having successfully brought the transmission and 

reception of monochrome pictures within the reach of the 
average amateur through the SSTV techniques already 
discussed. the thoughts of the experimenters turned to 
adding the further dimension of colour. Whilst conven
tional fast-scan colour TV does involve some very com
plex technology, which is almost certainly beyond the 
resources of all but the most dedicated amateur, the un
derlying principles are very simple, and depend on the way 
in which the human eye perceives colour. 

Like radio waves, light is an electromagnetic radiation, 
albeit of a very much shorter wavelength, the visible spec
trum lying between 4 x 10-7 metres and 7·7 X 10-7 

metres approximately; variations in the wavelength 
produce different sensations in the eye which correspond 
to different colours (Table 5). 

The retina of the eye has .twotypes of receptors known 
as rods and cones because of their physical appearance, 
and it is the cones that are concerned with colour vision. 
There are three different types of cones, each sensitive to a 
different part of the spectrum, which roughly correspond 
to blue. green and red light (Fig. 19). 

Relative 
response 
of cones 

Blue Green Red 

Wave length of light inmetres 
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Fig. 19 

TABLE 5 

Wavelength 
Colour of Light 10-7 metres 

Violet 4·000-4·240 
Blue 4·240-4·912 
Green 4 ·912-5 ·750 
Yellow 5 ·750-5·850 
Orange 5·850-6-470 
Red 6-470-7 ·000 

All of the many different colours that the eye can per
ceive are made up from varying proportions of these three 
primary colours. Red and green produce yellow, blue and 
green produce cyan, red and blue produce magenta whilst 
all three produce white and obviously each on its own 
produces blue, green and red . Varying levels of each 
primary produce different intensities and tones of colour. 

It follows that colour TV is possible if blue, green and 
red pictures are transmitted separately and then recom
bined at the receiver. This recombination process is carried 
out by the colour picture tube, which is a very 
sophisticated piece of apparatus, for it is virtually three 
c.r.t.s in one. 

There are three electron "guns", each of which deals 
with one of the primary colours. Instead of the phosphor 
coating on the screen of the tube being a uniform layer, it 
is broken up into numerous groups of phosphor dots, each 
group being made up of three different phosphors, one of 

Shadow mask 
showing one 

hole 
Blue 

~========~TI 4~ 

I TV"'''~) 
Green 

Red 

Electron 
guns 

Fig. 20 Group of 3 phosphor dots 

which glows blue when energised by an electron beam, 
whilst the other two glow green and red respectively. 

Just behind the screen is a shadow-mask screen which is 
perforated with minute holes, so arranged that the electron 
beam from each "gun" will only strike the phosphor dots 
associated with its own colour (Fig. 20). At the normal 
viewing distance the eye (or more correctly, the brain) will 
blend the light from adjacent dots, so that in an area where 
all three are energised the screen appears white. Similarly, 
if only the red and green guns are activated the result will 
be interpreted by the brain as yellow, and so on for all the 
different colours making up the whole picture. 

At the transmitting end, the colour TV camera 
separates the colours of the scene into the blue, green and 
red components and passes each to a separate camera 
tube (Fig. 21), and the resulting video signals are then 
transmitted simultaneously on one carrier. Circuits in the 
receiver separate the information into its component parts 
which are then applied to the picture tube. Since for fast
scan TV this process is carried out at a rate of 25 frames 
per second and each frame is made up of 625 lines, it is 
not surprising that the technology is complex. However, 
just as with monochrome, the adoption of SSTV standards 
greatly simplifies matters . 
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There are a number of possible approaches, but the 
easiest system both to understand and to set up requires 
very little alteration to the basic monochrome equipment. 

At the transmitting end three colour filters are provided 
for the normal monochrome fast-scan camera, and the 
scan-converter main memory size is inareased so that it 
can store three complete SSTV frames, i.e. 48K 4-bit 
words. 

If a red filter is placed over the camera lens, the 
res ulting video signal will contain the information relating 
to the red portion of the scene. By keeping the digitised in
formation in 4-bit words, 16 tones of red will be accom
modated. This single frame information will be loaded into 
the memory in 1/ 50 sec. The operation is then repeated 
with a green filter over the lens and then finally with a blue 
filter. If the filters are mounted on a colour filter wheel, the 
whole operation can be performed very quickly (Fig. 22). 

The video information can be output from the main 
memory sequentially, exactly as for monochrome, only 
now the transmission time will be three tiimes as long, i.e. 
21·6 secs .. since three complete frames have to be sent to 
form the whole picture. 

It is important to realise that although the video infor
mation is different. the form in which it is stored (16K 
4-bit words) and transmitted (tones between 1·5 and 
2·3 kHz) is exactly the same as for monochrome so the 
circuits following the main memory are exactly the same. 

Blue 

Magenta Yellow 

IWA09211 Red 
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Fig. 22 

At the receiving end the slow-fast scan converter also 
has a 48K 4-bit capacity memory and the incoming SSTV 
signals are stored in this and . then made continually 
available to the fast-scan monitor, which obviously must 
be a colour TV set. 

In the monochrome system, the output from the main 
memory was used to modulate a u.h.f. carrier which was 
then applied to the antenna socket of the TV. Since the 
standard u.hJ. colour transmissions use a complicated 
form of modulation to accommodate all the information in 
the same bandwidth as that used for monochrome TV, it 
will be found much simpler to output the red, green and 
blue signals from the memory directly to the respective 
electron guns on the picture tube. This does require some 
modification to the colour TV set but it does simplify mat
ters greatly (and does not prevent the TV set being used 
for the reception of ordinary transmissions). 

Fig. 23 

IWA0926! 

Colour 
tube 

A lot of interesting work is being carried out in this area 
at the present time and developments are rapid. One 
fascinating fact that has emerged from subjective tests is 
that it does not seem to be absolutely essential to transmit 
the video information for a blue signal. The same results 
can be obtained by just transmitting the red and green 
signals and putting in an overall blue background at the 
receiver by applying a d.c. bias to the blue electron gun. 
This not only reduces the size of main memory required to 
32K 4-bits, but also reduces the transmission time to a 2 
frame period, i.e. 14·4 secs. 

This series was deliberately called "Introducing SSTV" 
because books could be, and have been, written on the 
subject-see the bibliography at the end of this article. 
The intention has been to provide background information 
so that when references to SSTV are heard over the air the 
reader will at least know something about the subject. 

Those who wish to actively participate are strongly ad
vised to contact the British Amateur Television Cltib 
(BA TC) at 13 Church Street, Gainsborough, Lincolnshire, 
and also to read the books mentioned in the bibliography. 

It should be made clear that any holder of a Broadcast 
Receiving Licence is entitled to set up a receiving station 
for SSTV, but that if it is also intended to transmit SSTV 
the operator should be a Licensed Radio Amateur. 

Bibliography 
Slow Scan Television Handbook (73 Magazine)
obtainable from Short Wave Magazine, Publications 
Department, 34 High Street, Welwyn, Herts . AL6 9EQ. 
The Complete Handbook of Slow Scan TV-TAB 
Books-obtainable from RSGB Publications (Sales), 35 
Doughty Street, London, WC 1 N 2AE. 
Amateur-Television Handbook-A CQ-TV publication
obtainable from BA TC, 13 Church Street, Gainsborough, 
Lincs. 

To be continued 

Practical Wireless, November 1981 

www.americanradiohistory.com



Surprise! Surprise! Over 3S00 candidates out 
of a total of some S600 were successful in 
the May RAE. an unprecedented number. 
Hopefully there are a fair number of CBers in 
this total who have . become bored with their 
rauio telephones and now want to get some 
real satisfac tion by moving into amateur 
rauio. They will not be di sappointed. 

The Home Oflice has intimated that it will 
ta ke a goou three months to get the new 
licences issued. so it won't be long before it is 
still issuing tickets when the following RA E 
takes place! 

Continuing the look at the superhet receiver 
wc can summa ri se the position by say ing. first. 
that the ability to reduce or eliminate inter· 
ference from an adjacent channel is largel y 
uetermineu by the first filter in the iJ. stages. 
at a point where the signal level is still quite 
low anu before the main amplification. It is 
quite wrong to think that the same result can 
bc achieveu by trying audio filters at the end 
of the receiver chain since overloading. and 
consequent uistortion. could already have oc
curreu in earlier stages. 

Seconuly. we have second-channel selec
tivity or the set's ability to cut out the image 
signal from a sta tion that is operating on a fre 
qucncy th a t is the oscillator frequency plus the 
intermeuiate frequency (assuming the wanted 
signal is at the oscillator frequency minus the 
intermediate frequency. which is the usual 
arrangement). Such an "image" appears as in
tcrlcrence on a wa nted signal or as an a p
parcntly normal signal. The frequent cry from 
readers that " so-and-so broadcast station is 
operating in an amateur band and what is the 
Home Oflice going to do about it" typifies this 
kinu or interference which can only be blamed 
on the receiver. In general it is due to the lack 
or tuned circuits a nd selectivity before the 
mixer stage. 

All these remarks apply equally to the 
modern triple-conversion receivers. usually in
corporating frequency synthesisers and digital 
readouts. The fin a l iJ. is frequently around 
465kHl so the samc requirements for good 
aujacent channel selectivity apply. The in 
troduction of two more oscillators and two 
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more mixcr stages makes the risk of spurious 
signals generated inside the receiver a very 
real onc. 

One of the oscillators will probably be on 
I M'H z. crystal con trolled . from which har
monics a re generated and amplified as part of 
the mixing process. Extremely eflicient screen
ing of thcse circuits is imperative if these 
signals are not to be heard at I M Hz intervals 
throughout the tuning range of the receiver. 
appearing as a beat note on any signal 
operating on a whole number of megahertz . 
This particularly applies to amateur signals on 
thc band edges 7. 14. 21. 2SMHz etc. 

Earlier sets using thi s method of triple con 
version we re no torious for the spurii every 
mcgahertz across the bands and soon lost 
favour. 

All Around 
Philip Charlesworlh GSSNG is busy 

swotting at Cranwell and a bit annoyed that 
he can't get up any decent kind of antenna for 
his SRX -30 but a simple job for 2m was ap
proved. So it's a bit of wire across the room 
and an a.Ll!. Philip complains of BC stations 
invading IS and 20m but I suggest it is the old 
image problem agai n! 

Happy man is GeofT Polls (Ipswich) who 
sta rleu on a 24-session RAE course last Oc
tober and made the May RAE. He has a lot to 
say about hi s tutors and I'd guess they were 
amateurs themselves. Another to make the 
grade was Simon Rodda BRS47S34 (Pen
zancc ) aged just IS so congrats to you both. 

Appeal from OAP Joe Teague of 40 Spiltal 
Hall Roau. Berwick-on-Tweed who has just 
acquircd a Trio lR310 but lacks the crystal 
for the 10m band and the ' IOAZ c.w. filter. 
Can anyone help ? 

OX-land 
Anne Edmondson (now BRS472SS) of 

Edinburgh has got the hang of 'her Realistic 
DX200 receiver, with an indoor wire, finding 
such as PY7WGI on 80m. EAS10, EKSR 
Uust Box SS Moscow I'm afraid), HR3JJR, 
7X4BL and 9G lAP/ P all on 20m s.s.b. The 
last one said to QSL via IOLCJ. Study con
tinues long into the night for the RAE but the 
least of her problems will be the code exam in 
due course as Anne was at a marine radio 
college for a while. 

Basil Woodcock BRS44266 of Leeds also 
has a JR310, with a 20m dipole and 40 metre
long wire. He logged PJSUQ, HHON, VS6DD 
and VQ9PD on 21 MHz and JW5NM, 
lX2BZ, XB 10X, KG6RN,' XZ9A. 
S79WHN and YB2BJM on 14MHz. New-

comer Stephen Pearson was jolly glad to 
report his first VK. on 20m, with his BC348 
and 20 metre-long wire plus ZB2BLR V 
celebrating the Royal Wedding with a couple 
of extra letters on his call. Stephen went on to 
find 9H I EU. KA UE. 6WSIA. VP2MCK and 
VK7AZ. 

John and Sleven Goodier who. I thought. 
had left this column on becoming G4KUC 
and G4KUB respectively in Marple. Cheshire. 
write to tell of some of the 0 X worked and 
lost with their FT- 10 I Z and rotary dipoles. 
Worked on ISm c.w. was VPSAGY (PO Box 
224. Port Stanley. Falkland Is). SQ7AV on 
s.s.b .. also C31 ML. while others on c.w. in 
cluded KL7HT. VU2PAP. YB3MB. FR 7BY. 
On 20m c.w. CEOML was booked in but 
VR6TC was lost. a good one was 7PSBY in 
Lesotho but an HKO on San Andres also es
caped. 

Down in sunny Cornwall. Bill Rendell 
(Truro) reports an autumn touch in the air 
alread'y and regales me with a report on the 
daily confrontation of his dog and a couple of 
local foxes in the garden! Brieny Bill finds 
10m poor. IS m excellent and 20m often con
gested with short skip rubbish. but 10m did 
open to S. America late evenings sometimes. 
He got CEOAE on Easter Is. C31 WW. 
OJOAM on 20m. then l6LOU. KC4AAC on 
Anvers Is where the temperature was Is oF 
with a 60 knot wind!. YB2B1M (QSL ISYCP). 
ZDSTC. and a new island for Bill in ZD9BU 
on Gough Is. all on 15m. On 10m only report 
is of GB2EL on the Eddystone lighthouse 
celebrating the automation of the lighting 
system! Reckon Bill could just about see that 
QTH! 

Len Stockwell in Grays . Essex has already 
done pa rt of the RAE and hopes to complete 
the job in December. His FRG-7 wi th a tri 
bander G -whip antenna stuck to ISm mainly. 
finding A 7XD. C31 NL. VQ9AA. VSSDD. 
SZ4KM and 9K2DR. Also using an FRG-7. 
plus a fan dipole for 10. IS and 20m Bob Gib
son of Wadhurst. E. Sussex. added the FRT-
7700 a.t.u. to be pleasantly surprised a t the 
improvement caused by the elimination of 
second-channel rubbish . TVI hash is also a 
problem with Bob so could only recommend 
he contact Dick Holman G2DYM (see ads.) 
who has the a nswer to this particular trouble. 
Nevertheless 15m produced SZ4RL. 6WSIH. 
9QSVT. AH6CH/KH3 alleged to be 
on lohnston Is. EP2TY. HSIAMB. 
OE8AJK/YK on the Golan Heights. plus 
H HON and 4S7EP on 20m. the former seem
ing' lo have stirred up a hornet's nest! 

Cards from M I C and ZDSRH delighted 
David Warr of ' Weymouth who now has 
logged 372 countries on all bands. Not bad for 
a Trio 9RS9DS receiver with a GSRV an
tenna aided by a ZL-specia l on 10m and a 
trapped dipole. On SOm it was C31 NC (QSL 
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PAOOOM). with 20m coming up with EK8R. 
C07AM. DU4YF. FY7AN. DF900/JW. 
and PZ8AR. Somc excellent catches on ISm 
includcd FOOFB (QSL WB6GFJ). HHON . 
JTOW A. STOAS. TLSDC (QSL F6EWM). 
VPSQP. W4MAT/ SVS. 8P60R and 
9X50W. 

First contribution from Rhys Thomas of 
Bridgcnd. Mid -Glamorgan. on hi s R- IOOO 
receivcr. 30 metre-long wire and a.l.u. plus 
audio liltcrs. included C31 LM and CE3GN 
on 80m. 8P6HX . HPIXBO. C5AAP on 20m 
ending with VP2MDG. CE4MT and HH2A 
on I Sill. What happened to HHON OM ? 
Seems we have weaned Rhvs from the BC 
bands for good! Accompanied by G3VRY 
Jon Kempster BRS45205 of Berkhamsted. 
Herts. went to the RSG B rally and thoroughly 
cnjoyed himsel f. Back on the FRG -7 with 
multiple dipoles to a common feeder or a 20 
mctre-Ionl! wire Jon I!ot FM7AV. XT2AW. 
FOCH/ FC. CSOOF. ~5Z4PR. VP8AHS on 
Adelaide Is. 9X5WP and ED5EI P who said 
QSL EA5BW but Jon didn 't get the QTH. all 
o n 14MH z. then on 21 MHz VSSKF. 
l)M2DW. ZF6XC. HI8GG . KA I FCQ/ 6W8. 
VP2MCK.l)Y4VU and D4CBC. 

Philip Morris (Swansea) has trouble with 
stability on hi s CRI 00 but helped with a 
G5R V antenna system he copped HCSKA on 
the Galapagos Is. JTOWA (QSL OK I DWA). 
VQl)QA. HSI AMH. XZ9A. ZD7SS and 
S83H. all on 20m . The ISm band produced 
9X50W . VS5DD and SQ7BF (QSL 
JA liTE). Dave Coggins has an FRG -7700 
vet still needed to add an FRT-7700 a.l.u. and 
ilOW "all cross-modula tion has disappeared" 
he reports from Knutsford . Cheshire so it 
meant he was able to copy something on all 
bands. like EL2AV. XT2A W. ZDSTC and 
9XSPP on 2SMHz: VU2TF. FOOFB and a 
goody in WH8AAJ in US Samoa. all on 
21 MHz: AH6A Y. CEOAE. FOSDH. FPSXX 
and old stand -ill' VR6TC on Pitcairn. on 
14MHz. while ,ictive 7MHz brought forth 
CP6ID. HI 8PGG. plus KAIHCF and 
HK3YH on c.w .. OESAJK/ YK. XT2AW. 
YBOTD. CW loggings on Top Band included 
EZ5WAB. OZ7YY. UK2RDX and UT5AB. 

Several rcadcrs have " discovered" the 
W3DZZ or trapped dipole that gives coverage 
from 10 to 80m with just a pair of traps and 
low impedancc feeder obviating the need for 
an a.l.u. I have uscd one for a while with my 
K W2000 using coaxial feeder but the s.w.i-. 
was always a bit high especially on 20m. Dick 
Holman G2DYM . mcntioned previously. 
suggested using 33 metres of nat [win 72 ohm 
feeder which produced an excellent s.w.r. on 

. all bands and an increase of two "S" points 
generally . The odd feeder length seems to 
result in low standing waves at the station end 
on a majority of bands. 

Back to the mail and P. Johnson (near 
Grimsby ) who report s for the first time won· 
dering whether his H F5 trapped vertical an
tenna nceds ground plane wires. or radials. 
They are not essential for receiving but highly 
desirable on transmitting where a low s.w.r. is 
the target. Radials of ~ay 20 metres length 
would probably incrcase signal strength on the 
low rrequency bands but such a vertical 
usually infers that the listener hasn't much 
horizontal space! Given such radials the 
height of the HFS above ground is not so im
portant. Anyway the SRX-30 brought in 
KL7Y, OJOAM. ZD7SE (QSL KAIDR). 
J22AP. VQ9EL. 7Q2AZ. 6W8AR. 5N9ACO 
and 9M2MY for the 20m band. 

From Halstead. Essex. Matthew Phillips 
BRS47458 says he has just crossed the line 
rrom BC bands to the amateur frequencies 
with much joy. His rather ancient HRO MX 
is a bit poor on s.s_b. on the 10 and 15m bands 
but a voltage regulator like the VR 150 ought 
to cure that trouble. Separating the r.f. and i.f. 
gain circuits can also help considerably with 
independent controls. I still have a soft spot 
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I fo, th, old H RO "dd",m 0", d" of ",di" 
one brand new in its crate! Anyway. DX 
came in rrom EA8YO. DUIRNA. FM7PX. 
J73PP. KG4J. OHOAM. VP2VJ. VP2AZG. 
SN6ENU. 9M6MB on 2IMHz: CT2DK. 
FG7BU. FR7CE. HRIJSH. J73PP. JSSAQ. 
MIIPA. SV5FQ in the Dodecanese Is. 
VP2AZG. VP9HS and VR6TC on 14MHz. 
all s.s .b. of course. 

Still . more. if you're still with me! Unusual 
report from G30UC. Pat Painting of New
bury. Berks. who tells me of his mobile opera
tions using the 10m band and a 40W 
transceiver in his Ford Escort with OX like 
4X6DS. A4XGC. C31 NL. EC6BT. 
HG3KGU. 14TEC. UA9CFC. ZSICS and 
ZS I ES. Not bad. eh? But amazingly enough 
the antenna is just a loaded whip only 460mm 
high! Stephen Bowler of Wakefield is also 
BRS46105 and possesses an R- IOOO plus 
HFS vertical to catch such as Tl2LLL. 
VP8AGX. HHON. HZITA!TAI said to be 
Prince Aziz in Istanbul. and EKSR on 
14MHz. Switching to 21 MHz we find ZE7JV. 
XT2MG. 9M2BB. 5RSAL. PA2WLE/ 3A 
who wants cards to PA3ARM. plus VPSZR 
with QSLs to G3KTJ. 

Such activity! Thought you all went to 
sleep or on holiday this time of year! 

Club Time 
Bournemouth RS. First and third Fridays 

in the Conference Room at the Coach House 
Motel. Trieketts Cross. Ferndown. around 
7.30. via the private entrance at the rear if you 
wish to avoid the bars! Sec Glenn Lloyd 
GSGTB. 49 Kingston Road. Poole. Dorset or 
Poole 83093 can help with details of latest fix 
tures . 

Liverpool & District ARS. Perhaps not too 
late to tell you about the RAE class now in full 
swing and run by G4CVZ . Members only. 
naturally enough. so thaCs an incentive to join 
but R. Simmons G3PNS. 62 Daneville Road. 
L'pool L4 9RG is sec and willlill you in . 

Univ. College of N. Wales ARS. 
Lunchtimes I pm in Room 261 at the School 
of Eng. Science. Dean Street. Bangor with Oct 
IS devoted to a discussion on policy on con
tests while the 23rd is dealing with OF trials in 
the Menai Straits. Licensed bods are par
ticularly welcomed from among the students. 
threatened with full details and a pint from 
Simon Brown GW4ELI at the school. . 

Silverthorn RC. Every Friday 7.30 at Fri 
day Hill House. Simmons Lane. Chingford. 
London E4 with hon sec CJ . Hoare G4AJA 
around to introduce new members to the gang. 
Or write to him at 41 Lynton Road. 
Chingford. London E4 9EA or risk Sp on 01 -
529 2282. The owner of the farm where the 
club has an annual camp managed to get one 
of the members to build him a pre-amp for a 
very old valved amplifier. according to club 
mag Spurious! 

North Bristol ARC. Club reports it is now 
full up! Don' t know why this item should go in 
but rd like to think ifs due to the past pub
vicity in PW! Still. if you are really very keen 
I"m sure they'd stretch a point. W.E. Bidmead 
G4EUV. 4 Pine Grove. Northville. Bristol 
BS7 OSL is the contact. 

SE Kent (YMCA) ARC. At the YMCA. 
Lcybourne Road. Dover. every Wed 7.30 with 
thc Oet 7 gathering concentrating on s.w.1. 
matters. Oct 14 will deal with WX forecasting. 
" My view of amateur radio" by G3LCK is on 
the 21 st and a slide show is promised for the 
~8th. Plus. advance notice of a visit by RSG B 
GM David Evans G30UF on Nov 2S . Club 
now has very respectable total of 150 mem 
hers with club president Ken Crouch GSK EN 
heing recently elected as Regional Rep 
(Region 8) of the RSGB. Morse classes for 
heginners and advanced types are held on 
Mondays and Weds. Try A.R.F . Moore 

G3VSU. 168 Lewisham Road. River. Dover 
or Kearsnev (03047) 2738. 

Horsham ARC. Graham Garden G4LJR 
has copped the jl)b of PRO to the club which 
meets the first Thursdav of the month at the 
Guide Hall. Denne Road. Hursham. for an 
Spm start . Itcms range from a junk sale in Oc
tober to a ta lk on marine satellite communica
tion in NtH·ember. Contact Graham at 8 
Bclinus Dri\'e. Billingshurst. Sussex or try 
(0403 81) 3657. 

Ise Valley ARC. Hope I"ve got that right! 
Second Tuesdays 7.30 at the Working Men 's 
Club. Fincdon SI.. Burton Latimer. Northants. 
where the sec is AJ. Fullcr G8WTQ of 2 The 
Crescent. Burton Latimcr. NN 15 5NQ or B-L 
5586. 

Maidenhead & District ARC. CQ Elec
tronics will be putting on a show on Oet 20 at 
7.45 at the Red Cross Hall. The Crescent. 
M·hcad. where thc club mcets first and third 
Tucsdays. and bc warncd of a junk sale on 
No\' 5. Wouldn't be surprised if some of the 
junk linished up on the bonfire! Have a word 
or ring John Patrick GHWG. Bedford Lodge. 
Camden Place. Bourne End. Bucks or (0628S) 
2S27S. Ah. yes. must mention old mate Pat 
Hawker G3VA who chats on direct conver
sion rcceivers on Nov 17: not to be missed. 

Farnborough & District RS. Plenty of 
notice of a visit rrom P~Vs v.h.f. columnist 
Ron Ham on Oct 28. Sorry. no more info on 
ncws shect on mceting placc. etc .. so ring Ivor 
G4BJQ on Farnborough 43036 or you can 
annoy the club's awards manager Mike Hear
scy G8A TK at Halcyon. Lawday Link . Upper 
Hale. Farnha m. Surrey being thc onlv full 
QTH given! - - -

Halifax & District ARS. The club. one of 
the oldest in the country. has now been refor
med. sorrv rc -formed. arter a break of some 
12 years ivith Alan Saylcs G4LEC. 70 Dean 
Lane. Sowerby Bridge. Halifax as secretary. 
Thc newly -elected committec decided that the 
Halifax Constitutional Club. Highlield House. 
Parkinson Lanc. King Cross. H' fax should be 
the ncw QTH at 7.30 on the lirst Tuesday of 
thc month and all intercsted in any aspect of 
amateur radio are cordially invited to get 
alon!! thcre. 

Sulton & Cheam RS. Meets at both the 
Sutton Collc!!.c of Liberal Arts. Cheam Road. 
Sutton. and -a t the Banstcad Institute. High 
Road. Banstcad. Surrey. so contact G . Brind 
G4CMU. 26 Grange Meadow. Banstead for 
dctails of what's going on and where. In the 
meantime I can say that the meeting on Fri 
day Oct 9 is at the College at 7.30 and on the 
30th at the Institute when it's junk sale time. 
Could mention that member Colin. G4CWH . 
happens to be the bod responsible for the 
dcsign. construction and installation of the hJ. 
beacons on the forthcoming UOSAT (Univer
sity of Surrey Satellite). III his sparc time he 
has taken his linals for a degree in electronics 
at the Universitv. 

Edgware & District RS. Hon Sec Howard 
Drury G4HMD (39 Wemborough Road. 
Stanmore. Middx) is scheduled to chat OD 

QRP operating on Oet 22 at the Watling 
Community Centre. 145 Orange Hill. Burnt 
Oak . Edgware. where meeting.s are held on the 
second and fourth Thursdays at Spm. Or you 
can ring him on 01 -952 6462. Plotting the 
polar pallern of the club's 2m 8·clement beam 
seellls to have frightcned all concerned. bear
ing not a great deal of rescmblance to the ex
pectcd rcsult s! 

Barking Radio & Electronics Soc. A nice 
choice of visiting times like Monday for the 
constructional types. Tuesday for the code. 
operating night on Wednesday. and Thursday 
for the socially minded. from 7 to IOpm. at the 
Wcstbury Ree Centre. West bury School. Rip
ple Road. Barking. Essex. It's also a pleasure 
to report that the club magazine Carrier 
results from the efforts of joint editors 
Christine GSWEN and Helen. More from 
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Alan Summers G8JZN. 80 Lyndhurst Gar· 
dens. Barking. 

Wakefield & District RS. It 's operating 
night on Oct 6 for club station G3WRS with 
home·brew gear taking the stage on the 20th. 
Note th at it 's pie and peas at the Rose & 
Crown Inn at Methley on Nov 3. Yum. yum! 
So. it 's "altern ate Tuesdays" (ugh!) work it 
ou t from the 6th and 20th. in Room 2. 
Holmfi eld Hou se. Denby Dale Road . 
Wakelield at 7.30 but I'm assured members 
can be found in the downstairs bar from open 
ing time on! Contact is Rick G4BL T. I 
Wavell Garth. Sandal Magna. Wakelield or 
W'lie ld 255515. 

Cheltenham AR Assoc. Interesting article 
in club mag CA RA News on u.h.f. signal com
biners and splitters is noteworthy for exce llent 
reproduction of the diagrams. frequentl y a 
fai ling in other newsletters. Meetings at The 
Old Bakery. Chester Walk . Clarence Street. 
Chel tenham with Oct 16 being designated nat 
ter night and special event on 30th is coach 
trip to the Donington Park do. Grant 
Cratch ley G4 ILI . 47 Golden Miller Road. 
Cheltenham is sec and awaiting your en
quiries. 

Wirral ARS. First and third Weds at 7.45. 
Sport s Centre. Grange Ro ad Wes t. 
Birkenhead. Excellent newsletter tells of a 
special demo of amateur equipment from club 
sta tion G3NWR on Oct 7 while new members 
will welcome the AGM on the 21 st and a 
chance to meet everyone. Special note : Frank 
Smith G3YGL demonstrates his latest com
puter on Nov 18. More from PRO who is 
GDrdon Lee G3UJX. 30 Manor Drive. Upton. 
which is also 677 151 8. 

South Dorset RS. Anvone interested in any 
aspect of amateur radio most welcome lirst 
and third Tuesdays. 7.30pm. at the Civil ian 
Mess. Army Bridging Camp. Camp Road. 
Wyke Regis. Weymouth. Dorset. Hon sec is 
Richard Cridland G3ZGP. 13 Clarendon 
Avenuc. Redl and s. Weymouth or Upwey 
2893 . 

Fareham & District ARC. Room 12. 
Portchester Community Centre. at 7.30pm on 
Wednesdays. Typically Oct 7 sees G4FJO 
dealing with MPUs and RTTY. with audio 
filters the subject ofG8VOI on the 14th. Mak 
ing bits for a 10GHz rig occupies G8HND on 
the 28 th so you can see that there is plenty go
ing on. Brian Davey G4ITG. 31 Somervell 
Drive. Fareham. Hants. can amplify on 
Fareham 234904 if you so wish. 

Braintree ARS. Monthly communicat ion 
Bat'seam is another fine effort and. unusuall y. 
includes details of other local clubs. So it' s 
ilrst and third Mondays. around 7.45pm. at 
the Braintree Community Centre. Victoria 
Street. B'tree. next to the bus stat ion. First 
meeting is generally of an informal nature with 
a lec ture at the second. Feature of October is 
the constructional contest offering a trophy 
and cash prizes. on the 21 st. Janet Storey of 
33 Redwood Close. Witham. Essex. will 
gladly give you any information you want on 
the club and its ac tivities. 

Southdown ARS. A pleasure to read their 
newsletter with all revelant info on meetings 
and comm ittee bods on the very fi rst page. all 
ve ry handy for yours truly. Other editors 
please note! First Monday. 7.30pm. Chaseley 
Ho mc fo r the Di sa bled. South c liff. 
Eastbourne. E. Sussex . with secretarv R. E. 
Holth am G4EKS in attendance to \velcome 
new members. or you can find him at 2 Ben 
bow Avenue. Eastbourne. or E'bourne 32777. 
Had a good laugh at feature in newsletter en
titled Uzu in Ammeland wit h entries li ke 
"Jaits" - mysterious prim itive tribe from thc 
dark zone. serfs of the Klarsays! And 
"Ripita" - god of all Jaits! 

Southgate RC. Lilst one over thc fence this 
month wit h news of great changes in club 
QTH and mcctin g times. Now it's the second 
Thursday of the month at 7.30pm at St 
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Thom as Church Hall. Princc George Avenue. 
Oak wood. London N 14. October's meeting. 
that 's on thc Sth. conccntrates on RTTY mat
ters wi th the Nov ga thering deciding on who 
has won thc G6QM cOllstructionalt rophy this 
yea r. Publ ic it y Orlicer is Stuart Lindell 
G41 EH . 73 Old Park Ridings. London N21 
2E R but potential ncwcomers to club mem 
bership should try V. Austin G4 MCD. on 01 -
.160 5!U2 in the lirst instancc. 

Don't lurge!. all info by the 15th of the 
month. How about an earlY New Year's 
Resolution',' Even ' club mcnlber to enrol a 
local C BeI' into the club! 

IJ Xers who ha ve not tr ied the medium waves 
before may be surprised to learn that it is 
possible III li sten to domcstic broadcasting in 
Canaua and the United St atcs. The maritime 
provinces of Canada are no farthcr away from 
us than the Eastern Mediterranea n. and it is 
only bccause of the large number of high 
powcr Europcan broadcas tcrs. which mask 
the wea kcr North Americans. th at thev are 
not more conspicuous on thc band. ' For
tunately. by 2300 therc is some reduction in 
Europcan QRM. though this wi ll not help till 
wc go on to winter timc on October 25. This 
lull continucs until about 0300. whcn broad
cas ting in Eastern Europc start s up for the 
day. This is the period in which to look for 
Nort h American DX. best results being ob
tai ned arter midnight. 

North American OX 
Radio waves from North America do not 

travcl along the carth 's surface on their jour
ney to Europe but go up into the ionosphere. 
from \\'here they are bent back to carth at a 
point some 2000km away. where thcy bouncc 
back into the ionosphcrc agai n, At least two 
such " hops" arc required before the signal 
reac hcs the UK and conscquelll ly reception is 
rather variable . Slow fading is a characteri stic 
of DX on this path . caused by signals coming 
fmm sli ghtly dilTercnt angles falling in and out 
or step wit h each other at thc rcceive r. 
Nothing at all may be hca rd for a number of 
successive nights and then suddenly the path 
is opcn . Perseverancc is the qua lity rcquired of 
the medium wave DXer. 

Where to find the OX 
Locate Brussels on 927 kHz and wa it until 

that station signs off and thc ca rricr is 
switched 00'. wllich shou ld have happened by 
1300. Now tune up in freq uency sli ghtly to 
l).10k Hz and li sten for a minute or two in case 
therc is fading. If conditions are favourable 
you shou ld hear CJYQ located at St John's in 
Ncwfounulancl. CJYQ is the station ca ll sign 
which is used frequently. eithcr complete or in 
an abbreviated form such as "Q Radio". 
Local timc in Newfoundl and is 3+ hours 
behind GMT (UTC). which is a further aid to 
identilication. 

If you manage to hcar CJYQ then tune up 
the band past the European chan nels 936k Hz 
and 945kH z to 950kH z. where you'may hear 
C H ER in Sydney. Nova Scotia. Local time 
for this station is 4 hours back , Now try for 
C BM in Montrca l. which is on 940kHz. It is 
weaker th an the othcr two but has been com· 
in g in wcll recentl y. The time zone in Montreal 
is GMT -5 hours. If vou have been successful 
up to now. have a look for WBZ in Boston on 
1030kH z. WN EW in New York on 11 30kHz 
and C IGO in Port Hawkesbury. Nova Scotia 
on 1410kH z. 

You wi ll have noticcd th at the frequencies 
or these stations are multiples of 10kHz. i.e. 
the las t digit is a zero and the channel spacing 
is 10kHz. This is a grea t help to the DXer. 
since the channel spacing in Europe is 9k Hz. 
and consequcn tl y there are placcs in the band 
where North American channels lie in between 
two European channels. C.g. CBM on 940 is 
between Europcan channels 936k Hz and 
945kHz. which leaves it relatively clear of 
QRM. 

Station Identification 
It is easy to idcntify North Americans since 

the majority of those likcly to be heard in the 
UK broadcast in Eng li sh. and all of them are 
a llocated ca ll signs. li ke rad io amateurs. which 
thcy arc obligcd to usc as they identify, 
Ca ll signs in Canada start wi th thc letter C. 
thosc with thrce letters belonging to the Cana· 
di an Broadcasting Corporation. and those 
with four letters to commercial stations. In the 
United States the preilx is W for stations to 
the cast of thc Mississ ippi (with a few excep
tions). while K is used to thc wcs t. All broad 
casting in thc Unitcd States is commercial. 

QSL card from St John's 

St Pierre and Miquelon 
There is one oddity. for want of a better 

word. in this area. This is the 20kW broad· 
caster on the "odd" channel of 1375kHz. 
which is located in the French possession of St 
Pierre et Miquelon . These islands lie a few 
miles south of Newfoundland and are used as 
a headquarters by the French fi shing neet off 
the Grand Banks. Listen on European channel 
1377kHz to Lille which carries the France· 
Cultur programme. If there is a 2kHz 
heterodyne then it will be caused by Radio St 
Pierre on 1375kHz. This is a good pointer to 
conditions on the North American path. Now 
wait until Lille goes off for the night. which 
usually happens at 2300. and you should then 
hear Radio St Pierre. Programming is in 
French and the station does QSL to a report 
in Engl ish which shou ld go to B.P. 1227. 
97500 St Pierre et Miquelon. Radio St Pierre 
is the only broadcaster in this French colony 
in North America. St Pierre et Miquelon is . 
considered to be a separate DX country and 
the only way you will log it is on the medium 
waves or on f.m. 
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Vintage Receivers 
Old timer George Rose (Waltham Cross) 

fir st started DXing in 1934 using a Lissen 4-
valve receiver in a "cathedral" type cabinet. 
This receiver had a screened grid rJ. stage. a 
leaky grid detector. and IJ. and power output 
stages. With this rig he man aged to pull in 
WCAU in Philadelphia. WBT in Charlotte. 
North Carolina. and the I kW WIOD in 
Miami. All three are still on the air. WCAU is 
on 1210kHz and WBT is on 1110kHz and 
both are logged regularly by DXers in the 
UK . WIOD is on 610kHz. but I doubt if 
anyone hears it these days on account of 
QRM. 

George now uses a much-modified CR 100 
ex-WD receiver. He changed all the paper 
decoupling capacitors. which is a good thing 
to do if you can lay your hands on suitable 
replacements. Old paper capacitors are prone 
to leakage and not only do they cause an un 
necessary drain on the h.t.. they also fail to 
decouple properly. which can lead to in 
stability and poor performance generally. It is 
easy to test for leakage. Unsolder the " hot" 
end of the capacitor and connect it to the 
negative lead of a voltmeter. Tap the positive 
lead from the voltmeter onto the h.t. line 
making sure the range is suitable for the h.t. 
vo ltage. The needle should give a kick and 
return to zero. If there is no kick. or if the 
meter gives a steady reading. then the 
capacitor is faulty . 

Readers' Letters 
Information about possible reception of 

BBC Radio on the long waves (200kHz) in 
south Portugal is requested by R. V. Moore of 
Appleton in Cheshire. One rather obvious 
snag is the 600kW Moroccan station on 
209kHz. which might well swamp the BBC on 
200kHz. Information about the reception of 
the BBC abroad is obtainable from the BBC 
Engineering Information Department. whose 
address is Broadcasting House. London W I A 
I AA. They publish a booklet called Receiving 
English Language Programmes in Europe, for 
which there is no charge. 

Sweden Calling DXers 

An Amstrad m.w./I. w./f. m. stereo tuner is 
in use by Ted Jones (Woking). who wonders 
what sort of antenna could be used with it for 
m.w. DXing. A stereo tuner. in order to 
provide good quality audio. must have a wide 
bandwidth. This inevitably means it will have 
poor selectivity and con sequently such a 
receiver is not really suitable for picking out 
DX on the crowded medium wave band. 

Broadcasts Heard 
Reader lan Galpin of Poole reports hearing 

an English language broadcast from Radio 
Algiers from 2000 to 2030 on a frequency of 
254kHz on the long waves. His receiver is a 
Grundig RR400 which was used with its 
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Your Comments Please 
This month On The Air is 

printed in a smaller type face 
than usual. That way we can fit 
more into PW, but , of course , it's 
not so easy to read. 

Please let us know whether 
you think that we should make 
the change permanent. 

telescopic antenna . lan also picked up SII'eden 
Callil/g DXen on 1179k Hz on the medium 
waves (254m) at 1850. He sal's that this 
English language DX programme is dC\"llt ed 
almost cntirel y to information on station 
schedules. ami copics of the script for the 
progra mm e are obtai nab lc fro m Rad io 
Swcdcn. S· 105 10 Stockholm . Sweden. 
SWCDX is on the air evcrv Tuesdav and can 
bc hcard at 23 15 as we ll as -at I H45 .. 

An article in a DX bulletin ca ught my eye 
rccentl y. The author felt that short wave DX 
ing is a lot Icss fun than it used to be. He 
quoted the ease with which the li stencr can 
locatc a station using digital readout. the 
rc luctance of major broadcasters to QSL. the 
dcmise of ccrtain DX programm es. the use of 
rclay stations and so on. as reason s to back up 
thi s view. There is somethir1!! in it when vo u 
think of the international broadcast bar;ds. 
though the change has produced. as a com
pensation. thc new pastimc of short wave 
progra l11me li stcning. With a modern rceeiver 
and telescopic antcnna you can casil y li sten to 
cntertainl11ent from around thc globc. There is 
still DX to bc found on these bands if vou 
look for it. but an yone with a nostalgia for'thc 
less sophisti cated days of broadcasting should 
turn to the Tropica l Bands. Herc the si tuation 
is entirelv diffe rent. There is littlc international 
broadcasting. fcw high power station s. no 
rc lay stations. rcccpt ion reports arc still ap· 
propriate. and station identilication is still a 
problcl11 at timcs. cvcn with digital readout. In 
short . if yo u arc look ing for a challcnge then 
try the tropical bands. 

Tropical Band DXing 
DOl11esti c broadcasters in l11 uny part s of the 

\Vorld use the medium \Vav-es but in tropical 
regions the high level of noise created by thun 
derstorms led to thc use of frequcncies be
tween 2MHz and 6MH z instead . An added 
advantagc of usin g these freq uen cies is the 
larger area co vc red by quite low power.-which 
is useful in sparsely popu lated regions. 

There arc three bands where broadcasting 
is exclusive to the tropics plus C hina. Albania. 
USSR and RSA. The principal onc for DXing 
is 60 metres whieh ex tends from 4· 75 MH z to 
5 ·06MH z. Thcre is also 90 mctres (3·2MHz 
to 3·4MHl.) where DXing is more dif1icult 
and 120 metres (2 ·3MHz to 2·5MHz) which 
is probably the most dif1icult band there is. 

Man y DXers hav"C never heard a single station 
on 120m. There is also 75 metres. which is a 
shared ba nd . th e po rti o n 3 ·9MHl. to 
3·l}5MH z bei ng used by Indonesia. China and 
India for domes tic broadcas tin g. 

Propagation 
Tlrere arc simila rities and differences be· 

t\\-een the I11 cd ium wav-cs and the tropical 
band s. Th e diflcrcncc is interes ting. On thc 
mediul11 wan:s the scrvicc area is covered by 
10 \\ an>!le rad iation and the ground \Vave. 
while 6Xi ng is pr incipal lv by t he E laye r in 
tir e ionllsplrerc. In the tropical bands the ser· 
vice area is uSlla lh- covered bl' hi gh-angle 
radiation ami refract ion from the-E 0;:- F l a)~e r 
while DXing is by the F layer. The reasons for 
the different angles ll f radiation are com· 
pli ca ted and arc t~) do with reduct ion of fadin g 
ill the sen-ice arcas. but so far as DXing is 
concerned. you need a path of darkness be
tween transmrtter and receiver on both the 
medi um \\-av-es and the tropical band s before 
you \V iII hear anything. No use li stening on the 
tropica l bands in the l11iddle of the day for you 
won't hea r anything. unlcss of course you li ve 
in tire tropics ! 

What can be Heard? 
At this til11c of the vea l' li sten for the Pacific 

ami Australia at 2000. Indonesia until the 
1630 sil!n -ofT. India at I ROO. East Africa dur
ing tir e ' late a i"t el"lwon . Ccntral Africa latc af
lel"llll ll n/cvcning. West Afri ca in the evcning. 
Soutlr Africa durin g tir e evening and night. 
Lat in America fro m 2200 throu£hollt the 
niglrt. Li s tcn fur Fuji an in C hin a on 
2·34M Hz: Kllrseo n>! . India on 3·355 : Zim 
babwe 3·3%: Radi l; Ncpa l 3·425: Indonesia 
3·l}05: India 3·l)25: ELW A in Li beria 4·765 : 
R. Boli var. Vene l. lId ,\ "·77: Jakarta. In · 
dunes ia " ·774: Radio Lesotho 4 ·8MH z: 

_ Kenya 4,!W4: Buka vII Za ire "·839: Radio 

la Voz Evangelica (4·82MHz) from 
Paul McKee 

Colosal. Colombi a 4·l)4 5: R. Santa Fe. 
Culombia 4·965: Ecos del Torbes. Venezuel a 
4·l)H: Bangui in the Central African Rcpublic 
5·035: Tan zania 5 ·05 : Singapore 5·052MHz. 

A co mplete li sting of station s heard on 
these ba nd s is published annuall y by the 
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REMEMBER: When you deal with SMC you get: 
The SMC 2-year guarantee on Yaesu. The speedy free Securicor service. 
The security of dealing direct with the largest authorised importer. 
The spacious, very well equipped, ably staffed test and service facility. 
The knowledge that we carry tens of thousands of pounds of spare parts. 
Our discreet " instant" H.P. Our personal export documentation scheme. 
Our in-person, or over the 'phone, time saving credit card acceptance. 
Our honest advice and evaluation of part exchange equipments' worth. 
Our deep interest and knowledge in most facets of our common hobby. 

AND DO NOT FORGETTHE FREE FINANCE SCHEME 
Give us a ring for full details (subject to clearance and a minimum of £ 1 00 in~ 
voice) we will help you to enjoy new regular priced Yaesu, Gem Quad, Ascot, 
SMCHS, CDE, Hy Gain, Stolle, Channel Master, SMC, Hansen, MFJ, KLM, 
MiraQe, and Hi-Mound - Tomorrow! (You pay only The Cash Price!! i) . 

FRG7700 £309 
O·15-30MHz General Coverage Receiver. 
AM/SSB/ CW/FM (Memory Version £3B9) 

• 
FRG7 £199 

0·5-30MHz General Coverage Receiver. 230V 
ac. 12V dc. + Battery pack. AM/SSB 

FT707 £529 
lO-BOm. lOOW PEP,SSB, AM, CW. Variable IF 
Bandwidth. Di ital. 8 Bander.(10W model (455) 

Vil PRICESINCLUDEVAT @15% .::; 

FT202R 
£109 

lW. 6 chnl. 
2m 

Handheld 

FT207R 
£175 

FT290R IN STOCK 

FT480R £359 
2m. Synthesized. 25, 12.j" 1 kHz steps FM 
1 kHz, 100, 1 OHz,steps SS£!, lOW PEP. 

10-160m, SSB , CW, AM, FM , Deluxe 
Digital, Kayer, fan, variable bandwidth etc. 

Vil FREE SECURICOR DELIVERY 'v 

POWER UNITS 
RU120406£15 
4 amps const. 6 amps surge ., 13.8V. 
Low ripple. Post £ 1.50. 

RS120810 £30 
8 amps const. 10/11 surge ,,· 13·8V. 
Full foldback etc. Post £ 1.50. 

SS122535 £99 
25 ampsconst. 35 surge ., 13·8V. 
Foldback, short circuit proof etc. Post £2.00. 

FT404R 
£179 

3W. 6 chnl. 
70 cms 

Handheld 

FT708R 
£199 

lW.70cms 
25kHz 

Synthesized 

1·6MHz Repeater Shift Module available . 

FT780R£409 
70cm, Synthesized. 100, 25, 1 kHz steps FM. 
1kHz, 100, 10Hz steps SSB, lOW PEP 

* FTl01Z0AM £585 
* FTl01ZAM £515 * FT101Z0FM £599 

FT101ZFM £529 
10-1 60m, SSB, CW, Digital , Variable 
IF width (FM or AM, Digital or Analogue). 

Vil 2 YEAR IMPORTER WARRANTY 
','J 

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 Stourbridgel03843) 5917 
GM8GEC Edinburgh (031665) 2420 

g:~~Y 8:.n~C:;:~8~im~\ ~~0656 
GW3TMP Pontybodkin (0352871 846/324 

g%~~~~:"~eaynrO'S3'4\7iCj8\72526 
G4EQS Aedcar 480808 

LEEDS 
S.M.C. (Leeds) BRANCH 
LEEDS. 
Colin Thomas. G3PSM 
257 Road, 

Yorkshire. 
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CHESTERFIELD WOODHALL SPA 
S.M.C. (Jack Tweedy) LTD S.M.C. (Jack Tweedy) LTD 

73 

www.americanradiohistory.com



MAll Photo Acoustics Ltd BUDGET 

ORDER MICRO COMMUNICATIONS DIVISION ACCOUNT 

WE ARE AUTHORISED DEALERS FOR:-

T R- 7730 FT-707 
H .F. Transceivers 2 Metre & 70 ems 

Icom IC25 1 E ............... ................ £499.00 14.501 
Icom IC290E ... ..... ................ ....... £366.00 14.501 
Icom IC25E £259.0014.501 
Icom IC2E ........ ..... ................. £169.0014.501 
Yaesu FT290A .......................... £229.0014.501 

Tdo TSB30S ............................... £726.5714.501 
Trio TS530S ............................... £561 .2014.501 
Trio TS 130S... . .. £547.40 (4.501 
Trio TS 130V ........................... .. £450.80 (4.501 
Yaesu FT902DM ................... £799.00 (4.50) 

Yaesu FT70BA .... ................ £199.00 12.501 
Yaesu FT480R .... ................. £359.00 14.501 

Yaesu FT1Q1ZD £599.00 (4 .50) 
Yaesu FT707 ................. ... . .... £529.00 (4 .50) 

Yaesu FT780A .............. .. ... ......... £409.00 14.501 
FOK M700EX ............................. £189.0014.501 
FOK M750E ..... .................... £289.00 14.501 
AZOEN PCS3000 ...................... £219.0014.501 
STANDAAD C5B ........................ £239.0014.501 
STANDAAD C7B ................... £219.00 14.501 

2 Metre & 70 ems 
Trio TS770E ............................... £78 5.91 (4 .501 
Trio TA9000 ....................... £371 .91 (4.501 
Trio TA7730 ................. .. ............. .. P.O.A . ·14.501 
Trio TR2300 .............................. £166.75 (4.501 
TrioTRB400 .............................. £329 .13(4. 501 
Tdo TA9500 .............................. £4 82.54 (4.501 

DEALER 

IC-251 
RECEIVERS 
Tdo A l 000 ...... ..... . .......... ... £305.9014.501 
Lowe SAX 300...... . ........... £195.0014.501 
Yaesu FAG7700........... . ... .... £309.00 (4.501 
Yaesu FRG7700M ... . .......... £389.00 (4.501 
SX200N .......... ... ....................... £264.50 (4 .501 
AS' 7 Airband Receiver .............. £49.45 11 .00) 
Academy CB-Airband ................ £14.9511 .001 

AERIALS 
J . BEAM 

CUSHCRAFT 
AVANTI 
HOXIN 

HOKUSHIN 
G-WHIP 

11 i·) :41 

MULTI-750E 
ACCESSORIES 
5 amp PSU Bermec ..................... £14.75 (1 .251 
10 amp PSU PP13 1 0 ................. £49.50 (4.501 
20 amp PSU Yaesu ....... .......... £1 ' 0.00 (4.50) 
FX 1 Wavemelers... .. £28.00 11 .251 

~~WiJ ~~FP&PO;;;e;Meie; .. m:~; lH~l 
SP300 1.8-500 Mhz ................... £79.99 (2.501 
SP400 130-500 Mhz ................. £59.99 12.501 
CNA 1001 AutoATU ................ £129.95 (2.501 
SW 11 0ASWR/ Power ................ £31 .33 (1 .25) 
CN620A Twin Pointer SWR. £52 .81 12.50) 
LAA VH F Omni Match ............... £34.90 12.50) 
LAR HF Omni Match .................... £69.25 (2.50) 
FULL RANGE OF MICROWAVE MODULES 

-24 HOUR ANSWERPHONE CREDITCHARGE PART EXCHANGE-

58 HIGH STREET, NEWPORT PAGNELL, BUCKS. 
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TEL: 0908610625 

COMMUNICATION CENTRE 
OF THE NORTH 

The largest range of communications equipment 
available i n the North. Full range of receivers, 
transceivers, antennas, power supplies, meters etc. 

We are the only official TRIO stockists in the North 
W est . Full range of equipment on display. Guaranteed 
after sales service. 
We can offer a full ra nge of receiver from the SR9 2m 
£46.00 to the Drake R7 at£989. 
We shall be stocking a range of top quality CB equip
ment when available. 

MK 11 MULTITUNER. In 1977 we introduced our 
latest design in antenna tuners. This has now been ex
ported to over 75 countries and recommended on 
Ove rs eas World Broadcasts including HCJB. Will 
match practically any antenna to most receivers. 

£35. 0 0 inc. VAT & POST 

Part Exchanges welcome. Second hand lists daily. 
Send SA E. for details of any equ ipment. 
HP terms. Access/ Barciaycard facilities. 

Open 6 days a week. 24 Hour Mail Order Service. 

Phone 0942-676790. 

STEPHENSJAMES LTD. 
47WARRINGTON ROAD, 
LEIGH, LANCS. WN73EA. 

PACKER COMMUNICATIONS 

2 METRE WAVEMETER 

REMEMBER You need a 
wavemeter to comply with 
the conditions of your 
licence. Our WM-2 keeps 
you legal. £22.45 

2 METREATU 

IMPROVE YOUR VSWR, 
POWER OUT AND 
RECEIVED SIGNALS with 
an ATU 145 antenna tun
ing unit as featured in 
Practical Wireless of July 

1981 . £19.~ 

c,. .• , 
TV1 ? We think that our UL-8 high pass filter is the 
best you can buy, but why not judge for yourself? For 
Ham and CB use. £6.85 

For a full list of all our filters please send a S.A.E_ 

If you 're HOLIDAYING IN THE LAKE DISTRICT. why not rent a rig 
f rom us. W e are now the offici ally appointed YAESU agents for the Lake 
District and w e stock the fabulous new FT 208R and the FT 290. Now 
you can hire or buy a hand portable whil e you enjoy the beauty of Cum
bria. 

[~l 
Unit4, 

Station Industrial Estate, 
Coniston, Cumbria. 
Phone:- 09664 678. 
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Danish SW Clubs Intern ational who will sup
ply copies or this 28-page English language 
booklet to non-members. Send 8 IRCs to the 
DSWCI. Fiskernes Vej 6. DK -26 70. Greve 
Strand. Denmark and ask ror the 9th edition 
or the Tropical Ballds Survey. 

QSL Cards 
My comments in the September issue about 

QSL cards brought some userul inrormation 
from Michael Thornton or Romrord. In just 
over two years he has received QSL cards 
from broadcasting stations in over 50 dirrerent 
countries. After a slow start he decided to aug
ment the reception report with details or his 
QTH and li stening and he sent a picture 
postcard or a London scene in his letter. The 
results were interesting. ror as well as QSLs he 
received letters. pamphlet s. magazines. 
badges. car stickers. flags . pennants: and 
language lessons rrom a number or countries 
including Bolivia. India. Brasil and Korea. 

Radio New Zealand 15·485MHz 
(Rhys Thomas) 

Michael mentions the Radio Netherlands 
courses ror DXers which are available for the 
asking and he recommends their Spanish 
vocabulary which is helpful when reporting to 
Latin America. He reckons that manv Latin 
Americans throwaway reception reports in 
English and that I ntern ational Reply Coupons 
((RCs) are unknown in this part of the world. 
hence the success with the more personal ap
proach. From Michael 's log comes a selection 
or stations that have QSLed recently in
cluding : Radio Zimbabwe which was heard on 
3·396MHz (90m) at 1730: Radio Singapore 
on 5·052MHz (60m) at 2230: Santo Domingo 
on 11 · 7MHz (25m) at 2330: Haiti 11·835 at 
2230: Brasil 15 ·28MHz (19m) at 2000 and 
Colombia in Spanish on 15·355MHz at 0300. 

An alternative to )RCs are unused postage 
stamps of the country concerned. These are 
obtainable from stamp dealers and even if you 
are unsure 'how many to send. the gesture will 
be appreciated. 
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Readers' Letters 
Has anyone any suggestions for improving 

the performance of the Nation al Panasonic 
DR2800 receiver? Reader C. R. D. Croney, 
Hastings Lodge. St Matthias Road. Hastings 
CH.CH. Barbados. W.1. would like to hear 
from any reader with suggestions as he is dis
sati sfied with his model. Radio West. 2015 
South Escondido Boulevard. Escondido. CA 
92025. USA supply a kit to upgrade the selec
tivity of this receiver which involves changing 
the i.f. filters. Reader D. Goodman (North 
Wal sham) is ve ry pleased with his receiver 
which is a Vega Spidola 250. He thinks it is 
very good value for money and he runs it from 
the main s su pply instead of batteries. He 
pick ed up Japan using the telescopic antenna 
(band not mentioned). 

Broadcasts Heard 
A nice log of tropical band DX comes from 

Paul McKee (Belfast) who heard Radio Lara 
in Venezuela on 4·8MHz at 0355: HRVC La 
Voz Evangelica in Honduras on 4·82MHz at 
0430: Radio Reloj in Costa Rica 4·832 
a t 0437 : Radio Sutatenz a, Colombia 
5·095/0237: Radio Rur a l in Brasil 
4 · 765/ 0330: R. Zaracuay in Ecuador 
3·39/0211 : Ecos del Torbes 4·98/0248 : 
SABC. South Africa 4 ·835/2100. Details of 
antenna and receiver unfortunately not given. 

A Rea listic DX200 and 3-metre-long in 
door antenna pulled in Radio RSA on 
26 · 25MHz in the Ilm band. ELWA Liberi a 
12·35 (25m) at 0723. and Baghdad 9·85MHz 
in the 31 m band at 2239. for Adrian Mann of 
Kinloss. Yes. Radio Luxemburg dqes tran smit 
on the 49m band. It is on 6:09MHz: 

In reply to G. F. Roberts (London). the sta 
tion you were li stening to is not a broadcasting 
station . Sorry I cannot identify it for you as it 
is ill egal in the U K to listen to such stations. 

From Merseyside comes a report from Neil 
Cummings who used his Realistic DX 100 and 
10-metre-long wire to pull in Radio Australia 

The Voice of Niger.ia 4·99MHz 
(Rhys Thomas) 

on 9·77MHz a t 1715. Radio Jap a n 
15·305 /2200. and the Voice of Nigeria 
11 ·6/ 1730. T. E. Flint (Skelmersdale) uses his 
SX·200 with a f.m. tape antcnna and he 
picked up the Voice of Amcrica (Greenville. 
USA) on 26 ·04MHz on the Ilm band at 
1500. Finally. Rhys Thomas (Bridgend) 
thank s all th ose who answered hi s rcques t for 
information about audio notch filters (August 
iss uc). He sends two QSL cards received 
recentl y from Radio New Zealand on 
15·485 MH z heard at 0730 and the Voice of 
Nigcria 4·t)t)MHz heard at 0440. The receive r 
is a R- IOOO used with an 8-metre-long random 
wire antenna. 

When the act ive SUI; causes aurora and a spell . 
or line wea lher opens the v.h.f. bands. it mean s 
lhcre is DX about. Add lhis lo the sporadic -E 
season and lhat means work and no pl ay for 
my readers. who usuall y g.et the most out of 
suc h eirculll sla nces. 

Solar 
Onc or ou r optical observcrs. Ted Waring 

(Fig. 2) or Bri sto l. co unted 50 sunspots on 
Jul v 22. 11 2 on the 20t h. 75 on the 29th. 52 
on ~Augu s l 1.42 on the 11th and 45 on the 
13th. so I was not surprised when I received 
auroral report s for Jul y 25. Both Cmdr Henry 
Hatlield, Sevcnoaks and I record cd individu al 
bursts or solar radio noi se. at 136 and 
143MH z respec ti ve ly. on July 24. 27. 28. 29 
anu August I; 7. 8 and 16. and noise storms 
on July 22. 23. 25. 26 and August 7. 8. 9. 10. 
I (i. 18. 11.) and 20. 

Aurora 
"On Jul y 25. I round the whole of Band I 

anu part or 88- 108MHz was crowded with 
crazy signal s". writes Henrik Nykvis( from 
Swcuen. This is typical aurora Hcnrik. and 
although Lee Roberts, Walsall. has yet to in 
stall an ex ternal 2m beam he did hear a local 
amateur work in g DLs. ONs and PEs and 
another working YU via aurora. During the 
afte rnoon. Ted Waring heard the Crow
borough beacon GB3SX. and GW4BLE call 
ing CQ. on 10m via the aurora and George 
Grzebieniak who also li stencd on 10m heard 
GM5FM anu GMS MBP. 

The 1 Om Band 
During the 3 1 clays from July 2 1 lO August 

20. I received signals from the International 
Beacon Projecl stations in Bahrain A9XC on 
10 days. Cyprus 5B4CY on 14 days. Ger
ma ny DLOIGI o n 13 days. Hun ga ry 
HG2BHA on II days. Norway LA5TEN on 
4 days anu Auelaide VK5WI around 0900 on 
August It) and 20. Although Tecl Waring's 
beacon log is similar to mine. he al so hcard 
signal s rrom the German beacon DKOTE on 
I I days and the South African beacons 
ZS6DN and ZS6PW on 12 and 8 days 
respeclively. Beacon reports are always 
welcolllc to support the observations of Ted 
and myse lf. Although the band has been 
generall y poor throughout lhis period. I did 
hear signals from V K between 0800 and 0900 
on Jul)~28 and August 4. 6. 9.15.17 and 18. 

RTTY 
Belween July 21 and August 20 I copied 60 

RTTY signal s on the 20m band. spread over 
15 countries: DJ . EA. F. HB9. I. K. OE. OH. 
OK. ON. OZ. SM. VK. Wand Y3. Among 
the highlights wcre a lwo-way QSO between 
EA8AAY and OZICRL al 1007 on August 
16. and my first Australian sign al. VK2SG 
work ing ON at 0810 on August 13. Time per
mitting 1 could copy many more QSOs with 
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~I ;0/;,. 1, J, 

Fig. 1: Atmospheric pressure July 29-31 recorded by the author 

my MM2000 COIlverter. for instance there was 
an RTTY contest on August 15 and in a mat
ter of a few minutes I copied signals from fi ve 
stations in three count ries. 

Sporadic-E 
During the sporadic-E disturbances on July 

2 1. 24. 29 and August 6. 8. 9.12. 13. 15. 16 
and 18. I received strong signals from 29. 13. 
16. 14. 3. 21. 10. 6. 13 . 8 and 20. East Euro
pean Lm . broadcast stations respecti vely be
tween 66 and 73MHz. Similar resu lts were 
achieved on several days by Harold Brodribb, 
St Leonards-on -Sea. with his RL85 com
munications receiver. 

Tropospheric 
After a spell of fine weather the atmo

spheric pressure began a gradual fa ll from 
30·35in (1027mb) at noon on July 27 to 
30· 2in (1022mb) at noon on the 30th. It then 
fell rapidly to 29 ·9in ( 1012mb) on the 3 1st. 
and true to form. a tropospheric opening ac
compan ied the fall (Fig. I). 

I fir st noticed a lift at midday 0 0 Jul y 27 
when signa ls from the Bri sto l Cha nnel 
repeater GB3BC (R6) opened the squelch on 
my FDK TM56B receiver. By 0900 on the 
28th. mobiles working through both the Bir
mingham GB 3BM (R 5) and Bristol Channel 
repeatcrs we re pounding in and did so in vary
in g dcgrees throughout the 29t h. Early on the 
30th. I heard G8WEG in Sutton Cold field 
work Les Sawford G6APD in Portsmouth via 
the North Kent repeatcr GB3KN (R4). and by 
midnight the repeater network was in chaos. 
At 2305 a Bristo l station called a PE via 
GB3KN and G6APD/ M worked ONIAIT. 
Around 0845 on the 3 1 si anot her PE worked 
via KN to a station in Derby who sa id that 
KN was swamping his local repeater GB3HH. 
Buxton. also on R4. 

Later. I heard that someone had worked 
2m stations in Czechoslovakia. Germany and 
Yugoslavia on the key as did Alan Baker 
G4GNX. Newhaven . who made. contact with 
ON7QK . DL9DAK and DK6XY. Around 
0100. Alan heard OK IMBS calling on s.s.b. 
but could not penetrate the pile·up to work 
him . However at 0150 Alan made a 59+ s.s.b. 
contact with OKIKHY/ P. and at 0240 had a 
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Your Comments Please 
This month On the Air is prin

ted in a smaller type face than 
usual. That way we can fit more 
into PW, but, of course, it's not 
so easy to read . 

Please let us know whether 
you think that we should make 
the change permanent. 

c.w./s.s.b. cross ·mode QSO with DK 7RC. 
almost on the Czechoslovakian border. Dur
ing the 29 th and 3 1 st. Lee Roberts heard sta
tions from man y parts of thc UK working 
through GB3BM . ONs working through 
GB3CF and a very strong German in QSO 
with a station in Lichfield. Arthur Dorsett 
G8YLH. Dogmcrsfield. Hants. stayed up 
overnight and was rewarded by making CO Il 
tact with lOOKs. an OZ and 39 Germans. 
adding 30 new QR A sq uares to his score. 

Between Jul y 27 and August 3 George 
Grzebieniak heard 2m signals from the Chan 
ncl Islands. Denmark. Germany. Holland and 
the Isle of Man. and on the 30th John Cooper 
G8NGO. Cowfold. worked a French station 
on the Itali an border. 26 West Germa ns in 
cluding two in Berlin. fi ve OKs. 10 Eas t Ger· 
mans and also heard two from Poland . 

Band 11 
As ex pected. Band 11 did not escape the di s· 

turban ce and around 09 15 on July 25 and 
1930 on the 26th John Williams, C hcltenham. 
heard Spanish sta tions be tween 97 and 
98 M Hz as we ll as a marked increase in thc 
gencral strength of the BBC stations. Over in 
Cork. John Desmond noted the atmospheric 
press ure was 30·4in ( 1029mb) and decided to 
go DXing. For the fir st time hc logged fi ve 
BBC Rad io 2 stations. two Radio 3 and three 
Rad io 4. from transmitters at least ISO miles 
away. At 1030 on July 3 I. John Willi ams 
aga in heard strong broadcast signa ls fro m 
Spain bctwccn ':! I and 92MHz. and du ring the 
evenings or Jul y 27. 29 and August 3 Simoll 
Hamer, Presteignc. heard strong signal s from 
broadcast stations in Belgium. France. Ger
many. and from BBC Loca l Radios London. 
Solcnt. and ILR Capital. LBC and Thames 
Yallcy . 

Harold Brod ribb noted adjaccnt channel in 
terferencc bctween 87 and 100MHz on the 
3 1 st and co unted 12 French stat ions at 1320 
on August S. and 17 French and 5 ed itions of 
BBC Radios 2. J. and 4 on the I I th . a ll with a 
loft dipole. George Gr7.cbicniak. using a Trio 
K T5500 f.m . tuncr and an indoor dipo le. 
rcccivcd broadcast signals from Brest. Caen 
and Lillc. and Nicholas Brown, Rugby . with 
his Sony STR -232 L and an indoor dipolc. 
rcccived strong signal s rrom Bclgium and 
West Germany on Jul y 3 1. 

Station Testing 
My thanks to D. C. Healc RS46909 

lBolton). Simon Hamer. Robert StafTord 
(J erscy) and Nicholas Wythe, Folkestone. 
who between them told me in great deta il that 
the BRT tes t transmi ss ion on 101MHz. to 
which I referred in my September colu mn. 
started some months previously on a lower 
frcquency but as there were some complaints 
from other broadcasters they arc now trying 
10 1 MH z for a v. h.f. service. in Engli sh. to 
the UK. 

News Items 
On Sunday July 26. Gerry and Margaret 

Brownlow were operating G3WMU/ P from 
the Chalk Pits Museum. Amberley. Sussex. on 
the h.f. bands. and although conditions were 
gcnerall y poor and thcy onl y worked a few 
Scandinav ians. they did make contact with the 
Bclgian dc legatc to the rccent Brighton IARU 
conferencc who was using the call-sign 
roc K/ A whilc on holid ay in the Oleron Isles. 
Les Sawford G6APD/ P set up a station nea r 
the Bro\\'nlows and entcrtained museum 
vis itors. cSJlec iall y a Scout troop. by making 
sevc ral loca l contacts on v.h.f. with his Icom 
255E and 7/ 8 gutter· mount antenna from 
his ca r. 

Fig. 2: Ted Waring with his home
brew reflective telescope 

A mong the museum visito rs was Violet 
Bryan G4ESR from Alton. accompanied by 
hcr two guide dogs. C indy and Sheba and her 
son Chris. G4EHG. At home Yiolet uses a 
Trio 120S and a trap dipole for the h.f. bands. 
and a Trio 7500 and a Hustler coli near an
tenna for 2m. and although she loves working 
on the 10m band Yiolct is often heard on the 
Hampshire repeater GB3SN (R5). especiall y 
during the winter months when she assists 
Harry Chi lds G310W. by transmitting some 
of thc severe road condition warn ings which 
he prepares. Yiolet. the XYL of the late 
Arnokl Bryan G2CAJ . lived with amateur 
radio for 25 yea rs. sometimes winding co ils 
fo r Arnold. listcning on a CR 100 commu nica
tion s rccciver and cntertai ning amateu rs who 
visited them from ovcrseas. In the early 1970s. 
she passed an oral RA E to become GSHRD. 
and her fir st QSO on 2m was with Frances 
Wooley G3LWY. of RAIBe. For some time 
Yiolct was Prcsident of the UK (Southern) 
rM Group and as an ex -WREN she is now a 
mcmbcr or the RNARS and has operated 
rrom thc station on HMS Belfast (GB3RN or 
G4HMS). Yiolet is also a member of the 
Belfast Group. RAIBC and a DX member of 
thc YLRL of the USA. A number of amateurs 
have made her li re easier by installi ng a large 
magn ifying glass in fro nt of her digital 
readout. a device to give hcr a pip tone every 
250kHz and a Brai lle dia l for her 1205. "Th is 
is the true spirit or amateur radio:' Yiolet said. 
"something I rea ll y believe in". 

I am always plcascd to meet readers at the 
mu seulll on Sundays. On August 2. Tony 
Reynolds from Gillingh am told me that he 
now has a Yaesu FRG · 7000 receiver and a 
long wire antcnn a. and after many years he 
still enjoys li sten ing on all bands to both 
amateur and commercial stations. 

On the 9t h. John Chinn G8HSH. 
Middleton-on-Sea. Sussex. was looking at the 
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WHAT? 
The NEW Leicester Amateur 

AAD'O e~ Radio Exhibition. That's what. 

EHH'B'T'ON WHERE? 

AMATEUR 

The Granby Halls, "as usual:' but 
with improved facilities including 
new catering arrangements, 
easier car parking and quicker 
admission. That's where. 

WHEN? 
Friday, Saturday, Sunday, 23,24, 
2S October 1981, 10am-6pm Fri/Sat, 
10am-Spm Sun. That's when . 

. WHO? 
At this independent show you 
will find some of the best-known 
retailers in the country. You will 
also find many specialist traders 
not previously invited to partici
pate at Leicester. This way you'll 
have a real chance 'of finding the 
rig you want - at a keen price too
and also some of those awkward 
bits and pieces you're always 
looking for and can never track 
down. That's who you'll see there. 

ADMISSION: £1 
Refundable by certain exhibitors against purchases over £30. 

BRING-AND-BUY jTALK-IN on 2m and 70cm. 
Both organised by the Leicester Radio Sodety. 
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NORTHERN COMMUNICATIONS 
AMATEUR COMMERCIAL MARINE 

AND NOW FOR 
SOMETHING REAL 

Send 
for 
details 

-12V DC earth 
144-146 MHzor 
VHF Marine. 

1 5 x 19 x 5 cms. 
Mobi le bracket 
+ Int speaker inc. 

A VH F monitor receiver with VFO plus 12 optional 
scanning channels for £46.00 inc. VAT. 
Crystals £2.25 each. Carriage free. 
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MK-2. 

NORCONE 512 (66-512 MHz) 
It's here! A no compromise. precision made full 16 
element discone antenna made in Britain. Stan
dard 50239 connector, with cover. Supplied with 111 
diameter, 30" mounting su pport mast and complete 
instructions. 
An ideal partner for the SX200N "Bearcat" 
and other scanning receivers. It may also be used 
for transmission and in particular where antenna 
space is limited. 
Full coverage of 70.144,432MHz Amateur bands 
plus Aircraft. Marine and Commercial bands. 

£25.95 p.p. £1.75 
MK-1.ln line vertical mounting kit for 1" to 2" mast. 

£2.45 p.p. £0.75 

Chimney lashing kit. including hardware and lashing wire. £2.95 p.p. f 1.00 
CK- l. Low loss coaxial cable kit, 10 metres, with connectors and fixing clips. 

£3.75 p.p.£0.75 

ZL-12 COMPACT VAGI 
13db gain. compact 2 metre Vagi. 10'6/1 boom, lightweight rugged design. 
Hundreds of this award winning antenna already in use. Send for details. 

£28.75 p.p. £1.75 

ZL-8 SUPER COMPACT VAGI 
9db ~ain. super compact 2 metre Yagi. 6'0" boom. lightweight rugged design. 
Ideal for limited spaces and portable operation. Send for details. p.p. 

£17.95 £1.75 

SX200N HOT NIEWS! 
Scanning Receiver NEW MODEL! 
New model of this superb unit now with: As reviewed in this issue. 
Plug in modules - for easy service. Freq~ency range 
Increased AF Output - for better reception . 26MHz-514MAz! 
Improved Image Rejection - to cut out unwanted signals. 
Increased Selectivity - to cut out adjacent channels. 
Plus many more interesting features. £264.00 Inc. VAT. 

Carriage £ 1.50 

SPECIAL OFFER! 
SX200N + Norcone 512. Complete inc. VAT. and del ivery. £285.00 

BEARCAT 220FBE (AM/FM) 
New U.K. specifications with AM capability on all 
ranges. 
Built in PSU or 12V operation , 
Superior BEAR CAT select ivity 
Superior BEAR CAT performance. 

ONLY £259 Inc. VAT. 
Carriage [1.50 

SPECIAL OFFER! 
BEARCAT220FB + Norcone 512. 

Complete inc VAT and delivery £280 

STANDARD C78 UHF PORTABLE 
Amazing new 70 ems Transceiver. Send for details. £209.00 

Prices include VAT @ 15% 

299-303, Claremount Road, Halifax HX3 6AW, 
West Yorkshire. G3UGF. 
Tues-Sat. 9.45am-5.30pm. 
Telephone (0422) 40792. 
24 hour Ansafone Service. -~ 

LISTEN TO THE WORLD 
WITH A 6est Selection 

RECEIVER atronics LOWEST 
FROM PRICES 

.-----MEDIUM WA VE/SHORT WAVE----, 
Trio R-1000 is a high class general coverage receiver covering 30 bands between 200kHz and 
30MHz with a PLL synthesiser. Both digital display readout (1 kHz resolution) and analog dis
play ( 10kHz resolution) ate provided for easy and accurate tuning. The A·' 000 also includes a 
quartz digita l clock with timer, three IF filters. RF An and tone control. elc. 10 ensure the best 
receiving cond itions for each mode 240V AC/12V DC supply. Catronics Price £305. 

~---------AIRBAND(VH~-----~ 
Signal RS,7 portable. fully tuneable 118 to I Lowe AP12 portable 12 crystal cont rolled 
143MHz wit~ . ~r.OViSiO~ for 3 crystals (ext ra) channels. rechargeable baHeries & charger in-
'.8~V sensitIvIty. Fine Tuning control , eluded. Micro-computer tuning. O.5~V sen -
Telescopic aerial . £49 sitivity £89 + crystals £2.80 88. 

r----MARINE/AMATEUR (VHF)------. 
Search SRS - fully tuneable coverage - provi
sion for 11 crvstals. Fine tuninfl and Squelch 
controls. 12Vdc supply. ! 
EXCE LLENT VALUE at only £48 

Belcom AMR217B - automatically scans up 
to 7 crystal controlled channels with provision 
for 10 add it iona l fixed channels 
240Vac/12Vdc supply. Incl. 8 chanr,els. [120 

OAIWA SA11 - fullv tuneable cove ra!=je 
plus 6 channel scanning facility giving 
tune/ scan/ manual modes of operation. 
Variable squelch cont rol. 12V d.c. supply. [78 
+ crystals£2.8088. 

lowe OSlO portable , 10 crystal controlled 
channels automatical ly scanned. 
Rechargeable batteries & charger included. 
Telescopic aerial £75 + crysta ls £2.80 88, 

-SYNTHESISED SCAN -AIR/MARINE ETC-
SX200N - The ultimate scanner for 32,000 channels covering 26-88. 108-1aO. 
380-514MHz AM and FM, 16 memory channels. 2 speed scan. 3 squelch modes + Digital 
Clock display. Listen to TOm-70cm Amateur, Aircraft. and Marine Bands 240V a.cJ 12V d.c. 
supply. New version with improved fitte,.. etc. ALL FOR ONLY £264.50 

Bearcat 220FB - fully synthesised Scanner 
covering 66-88. 144- 174. 420-51 2MHz FM 
plus 118-136MHz airband. 240Vac/ 12Vdc 
supply. Catronics Price £258 

Regency Kl00 - fully synthesised 10 search 
30-50. 144-174. 440-5 12MHz + 10selec
table scan channels. 240V ad; 2V dc. 
SPECIAL OFFER: ONLY £170 

Additional crvstals for above receivers: Airband & Marine, (2 .80 : Amateur, rZ .50 
All prices include VAT but add carriage : Mains receivers, £5.50; others (1.50. 

EASY TERMS available. Access and Barclaycards welcome 

~ 
\.1'0. COMMUNICATIONS HOUSE 

(Dept. 181)20 WALLlNGTON SQUARE, 
WALLlNGTON, SURREY, SM6 8RG. 

Tel. 01-6696700 (9 a.m . to 5 .30 p.m. Sat 12.45 p .m .) Closed lunch 12.45-1.45 

THE LATEST SOMMERKAMP - FRG 7700COMMUNI· 
CATION RECEIVER. 15O<Hz · 3O"v1Hz multimode. digital 
frequency readout . 12 programmable memories , 

.variable bandwith, built- in clock /timer. Price £389.00. 
FT207 SYNTHESIZED 2 METRE TRANSCEIVER. 144 · 
148\11Hz in 12 Y2 kHz steps, 4 memories. Inc . case and 

nicad charger special at £ 159.00 inc. VAT . 
BEARCAT 22!J'B RECEIVER £239.00. 
SPECIALS: 2 METRE TS200 50 Watt MOBILE TRANS
CEIVER. Fully Synt. at only £159.00 inc . VAT. Special. 
TS200 10Wan version £l29.00inc . VAT. Special. 

FT4800 MULTIMODE MOBILE BASE [349.00inc. VAT. 
NEW - FT78(JI7OcmsMULTIMODE £399.00inc . VAT. 
NEW NEW - BRANO NEW FROM SOMMERKAMP the 
all -mode 2m portable FT-200. So many features. 10 
memories • Memory scan • 2 VFOs • Band scan • 
Clarifier • FM/LSB/USB/CW • LCO read out • Real 
S-meter • Priority channel. 2. 5W out. 

Our price £229.oo inc. VAT. 
NEW - H.F. FT277ZD Mk 111 
SOMMERKAMP H.F. RIGS. FT2770 ( = FTt01 with extras) AM version £649.00. FM 
version [679.00. FT3J7 (= FT107 with extras) Price on application. FT767 ( = FT707 
with extras) £579. 
PART EXCHANGE your old gear and get a good deal. 
ROTATORS. ANTENNAS. GENUINE SOMMERKAMP SWR BRIDGES AND 12 VOLT 
POWER SUPPLIES. 

All prices include VA T. Barclaycard and Access welcome. 
H.P. terms available. Prices may change without notice. S.A.E. for details. 
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components on di splay and said ~ow much he 
enjoycd building hi s 70cm equipment from a 
Wood and Douglas kit. 10hn a lso has a TS-
700G . a 40W Modula r Electro nics linea r am
plifier. a colinear a rray for 2m. an 8 over 8 
Vagi and a co li near for 70cm. and is no rm a ll y 
heard opera ting through the Brighton and 
Hampshire repea ters. 

Congratulations to 73 -year-o ld Len Bridges 
who passed the RAE in May. hav ing a ttended 
the fir st RA E course at the loca l Meirionedd 
College unde r the tutorship of Maurice Fowler 
G W 3GKZ. Len is a member o f the Meirion 
A RS and has been playin g about with 
" wirelcss" sin ce the end of WW I. 

Congra tula ti ons a lso to 12-ycar -o ld Lee 
Roberts fro m Wa lsall. who a lso passed the 
May RA E with two credits. Lee's 13th birth · 
day present was a Yaesu FT-480R and he is 
looking fo rward to nex t Jul y when he can sta rt 
transmitting. A t present he is stud ying Morse 
and ho pcs to get hi s G4 licence ready fo r hi s 
14th birthd ay. 

Thc UK Ho ri zonta l FM Group are ho lding 
a contes t on October 18 for licensed amateurs 
and s.w .l.s. In addition to the no rm al scores. a 
bonus of 20 points will be awa rded fo r con
tactin g o r hearing an y of: G8UAV . YLH. 
WJF. PVH. KBQ. PMT. WQN. WZX . 
F6FLB and PDOKER. An s.a .e. to Arthur 
Dorsett. Dogmersfield Park . Dogmersfi eld . 
Hants. will secure full detail s. 

A ncw v.h.f. enthusiast is 15-year-o ld Jon 
Kempster fro m Berkh amsted . Hert s. who uses 
a Datong DC 144/ 28 2m conve rter in front o f 
his Yaesu F RG -7 receiver. So fa r Jon is us ing 
ve rti ca l and ho ri zonta l dipo les but intends to 
construc t a " ZL Specia l". 

Congra tula tions to George Grzeb ien iak. 
London. who a lso passed the May RAE with 
a credit and is now polishing up hi s Morse 
rcady fo r a G4 li cence. 

Mel11bcrs o f the South West Hert s UHF 
G roup a re building a beacon fo r 3cm and a 
beacon/ repeater fo r 23cm and a re willing to 
at tend club l11 eetings and give ta lks abo ut 
these projec ts. The group is affili a ted to the 
RSG B and are the Repea ter Working Group 
represcnta ti ves fo r South Eas t Engla nd. In
quiries to Trevor Groves G4KUJ . 62 The 
C rescent . Abbots Langley. W atfo rd . Herts. 
WD50DS. 

O ne notable d ifference between a sporadic-E 
and a tropospheri c di sturbance is the num ber 
of signal s which appear on simil ar TV fre
quencics at the sa me time. It 's not uncommon. 
during an ex tensive sporadic-E. to see stro ng 
pictures from several different countries 
rapidly changing places on the screen'. Often. 
the o nl y positi ve identification within thi s mi x
tu re is a brie f glimpse of a famili ar caption. 
tcst ca rd o r wo rd. 

Sporadic-E 
Around 0830 on July 21 , I wa tched the end 

of a child ren's film and the " Tele Polska" cap
tion on C hannel RI 49·75MHz, foll owed by 
part o f a progra mme about police dogs, and 
by 09 25. test cards from MTV - I Budapest 
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and TVP NTD Poland were very strong. 
La ter at 1802. I saw the captions " TV 
Rekl am" "Tele Journ al" and " Hung EXPO", 
and George Grzebieniak RS 4 1733. London, 
rece ived pictures from Hunga ry on C h. RI 
and Yugos lavia on C h. R2. with just an indoor 
dipo le. Another mi xture of pictures appeared 
on C h. R I at midday on the 24th, and at 1345 
a picture of a yacht preceded the " PRAHA ,. 
caption fo r Czechos lovaki a. At l11i dday on the 
27 th . I watched a ca rtoon film on C h. R I with 
" MOCK BA " at the end and at 1336 a test 
ca rd from Po land. 

Another spo radic-E disturbance began dur
ing thc a ft ernoon of the 29th. and at 1650 I 
rcce ived a strong colour test card fro m TV I 
Sverige and at 1708 a clock appeared showing 
1808 with " Hemliga Armien" sc ri bed under
neath . Still in tha t direc ti on. I received very 
strong test ca rds. o ften in colour. from Norge 
Steigen at 13 15 on the 3 1 st and Norge Mclhu s 
a t 0848 on August 16. 

At 2100 on July 26. John Dcsmond, Cork. 
Ireland. wa tched a bullfight from RTVE Spain 
on hi s monochro me rece iver with a dipo le. cu t 
fo r 50MH z. 2·5 metres above the ground at 
hi s QTH o nl y 9 metres a.s. l. John al so 
rece ived pictures fro m Denmark and Sweden 
around 1000 on the 3 1 sI. "The summer of 
198 1 is my second E-skip season and I mu st 
say th at it has been very exc iting" writes 
Henrik Nykvist, Kungsbacka. Sweden, who 
uses a DU X 101 6 receiver and a Philips LDL 
1000 vide() recorder. fed by two stacked 
50 MH z Yagis. In add ition to being a TV and 
v. h.f. DXer. Hen ri k writes the v. h.f. column in 
thc Swcdish DX-Magazi ne Fadillg, and says 
he wo uld be pleased to have reports abou t ac
ti vit y out sidc of Sweden (Gardsk ullavagen l a . 
S-434 00. K ungsbacka) . During the sporadic
E di sturbances on J uly 24. Henrik received 
t es t c ard s fr o m "Grunt e n" and 
"Saa rlandi scher Rund funk " o n Ch. E2 
48 ·25MH z. 

Between July 18 and August 6, David Ap
pleyard, Uppsala. Sweden. received test cards 
fro m Bud a pest. G runt e n . It a ly . S aa rl 
Rundl'unk . S w it ze rl and. USSR a nd 
Yugos lav ia in Band I. and a t 1043 on August 
6 the ve ry strong signal fro m Budapest was 
frequentl y overpowering Sweden's TV I on 
C h. E2. Du ring hi s observa tions. David saw 
an his toric play . a magazine programme with 
the presenter scated next to a huge flowering 
pot pl ant. a pop group with a saxophoni st. 
" Dnc v nik" n ews . th e Ge rm a n n ews 
programme " Heute". a ca rtoon film about a 
sna il and the " TV-R EKLAM " ad ve rti sing 
ca ption . On August 9. Fraser Lees, near 
Rin gmer. Sussex. using a home-brew Ba nd 
1/111 and JV C 3040 UK C receivers fed by a 
4-element Fu ba beam fo r Band I and an 
8-elemcnt Fuba Yagi fo r Band Ill. received 
pic tures from Poland and the USSR and a 
mi xture of pic tures between ORF-FS I Austri a 
and RTV E Spain . 

I see from the Band I log of Mike Evans 
th a t he rece ived pictures fro m Austri a. Po r
tugal. It a ly (Fig. I ) a nd Spain on Aug ust 8 
and 9 with a Plustron TVR 5D receiver at hi s 
QTH in Londo n. 

Mike is one of the founder members of the 
DX/ TV -RX Group. 185 Flee t St. London 
EC4A 2HS. and says th at since their name 
appcared in P W they have received letters 
from enthusias ts in Barbados and South 
Africa . During the period Aug ust 9 to 12. T, 
Ampi , ano ther gro up member in Londo n. 
received test ca rds and pictures. in Band I. 
fro m stations in Aust ria . Ita ly. Poland. 
Hunga ry. Spain. Norge Melhus. Switzerland 
(often in colour), USSR and Yugoslavia. At 
191 5 on July 26, Brian Renforth watched The 
NelV A vengers on RTVE and snips from The 
Benny Hill Sho w, Laurel and Hardy and 
Soap, and on August 5 he saw a programme 
about pottery from CST C zechoslovakia. At 
2100 on the 6th Brian received strong pictures 

from Sweden and watched Tinker Tailor 
Soldier Spy with sub-titles. test cards from 
Czechoslovakia a nd Hungary on the 7th and 
perfect pictures from Po land of Angli a TV's 
Surviva l programme about whales. 

Harold Brodribb watched a Mickey Mouse 
cartoon. caught a gli mpse of the Hunga rian 
clock and the caption " TV HI RA DO" on 
C h. R I around 1720 on July 21. H arold saw 
ano ther ca rtoon film , the word " MAGY AR" 
and a news reader around 1730 on August 9. 
and a conj urer. the word " SPORTKA " and a 
countrys ide scene as the back ground to a 
clock ea rl y on the 10th. and later received test 
ca rds from Aust ri a. C zechoslovakia and 
Po land. Between July 15 and August 15. 
Andrew Rogers, Bristo l, received Band I pic
tures from Austria. Czechoslovakia. Hungary. 
Ita ly. Po rtugal. Russia and Sweden. " All this 
with a 3-element wideband antenn a. a T eleng 
up-conve rte r and an anc ient H MV receiver at 
a to tal outlay of £62" wrote Andrew, sending 
a deta iled log of how the signals came and 
wcnt during each event. At 1600 on July 20, 
Andrew wa tched an episode of The Secret 
A I'll/ V on BBC 2 C h. 64 and later, via spo radic
E, watched another episode on Swedish TV 
with sub-titles. 

One thing I found fasc in ating a ro und 1800 
on August 16 was to see the athletics meeting 
from Z agreb on C h. R I and the same pictures 
being carried by the IB A on our no rmal u.h.f. 
system. At 08 20 on August 5. a clock ap
peared on C h. R I showing 11 20. and during a 
more ex tensive d isturbance at 09 10 on the 6th. 
I received test cards from the USSR on Ch . 
R I and Poland on C h. R2 59·25 MH z. plus 
co-cha nnel interference. At 08 15 on the 8th , I 
watched an advert fo r Air India in cartoon 
fo rm. a caption from C zechos lovak ian TV 
and the word s " Di vakov" and " ABC " . From 
0 807 on the 9th. I watched part of a medical 
film about sick children with a YL presenter 
introducing di fferent items such as examina
tions, operations and chi ro pody. La ter from 
171 5 there was a ca rtoon film prominent 
among the mixtu re of pictures on Ch . RI. the 
Russ ian news programme " BPEMR" with a 
ma le reader and a t 1830 the caption " Polska 
Program TP I" appeared fo ll owed by spo rt. 
with a male presenter introducing such items 
as athleti cs. football and yachting. This was 
followed by a weather chart showing the 
genera l sit ua tion ranging from the UK across 
Euro pe to the Ital ian end of the Mediterranean 
sea, and just befo re the event faded out a clock 
appeared a t 1902 showing 2002. Another 
clock appeared a t 1800 on the 10th showing 
2100 fo llowed by the Russian news and strong 
pic tures from T P I Po land. 

Like the rest of us, Nicholas Brown, Rugby, 
enjoyed the 198 1 spo radic- E season and judg
ing from the two pho tographs he sent (Figs. 2 
& 3) the up-conve rter in front of hi s National 
Panasonic receiver is wo rking very well. For 
all you camera buffs. N icholas says that he 
uses an iris -type shutter fo r his TV pics and 
no t a foca l pl ane. 

During a mass ive Band I di sturbance be
tween 1900 and 2230 on August 18. I received 
strong pic tures. sometimes in colour, from 
Poland a nd the USSR with . at times, co
channel interference from other stations. 

Tropospheric 
At 1335 on J uly 30. I received a strong test 

ca rd from BRT-UTU I Belgium on C h. E IO, 
a news bu lletin wi th YL reader on C h. E ll , 
and at 23 10 a caption from the German 
s ta t io n A RD -ZD F was fo llowed by a 
progra mme li st fo r the 3 1 st, then a t 231 4 their 
closedown clock showed 0014. At thi s point J 
was just sett ling down to a good DX sess ion 
when the electri city suppl y went off for about 
three hours. By 0900 Band III was wide open 
and as I tuned my JVC 3060 between Chs. E5 
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Fig. 1 

, "' 

Fig.4 

CQ 
SSTv 

Fig. 7: Received by 
Norman Reynolds 

a 

and 12 I found strong test ca rds fro m PTT 
NED· 1. NDR - I. WDR - I and WDRI T V II. 
During another tro pospheric o pening o n 
Aug ust 3 a nd 4. I received st ro ng pictures 
fro m the IB A transmitter at Lichfi eld o n C h. 8 
and a test ca rd from RTBF- I on C h. E8 and a 
wa rning from the I BA o n thei r u.h.r. cha nnels 
abou t "atmospheric interference". O n Jul y 
30/ 3 1. T. Ampi enjoyed the good cond itions 
and rece ived pictures from a var iety of Ger
man stations on abo ut a dozen spots between 
C hs. 30 and 58. During the u.h.f. opening on 
A ugust 5/ 6 he received pict ures from eas t and 
wes t G ermany and Ho lland and in his letter. 
T. Ampi tell s me how pleased he is wi th hi s 
new an ten na sys tem (Fig. 4). 

In Chippenh am. Brian Renrorth received 
pattern s o n C h. 42 from a French sta tio n o n 
Jul y 27 and pictures from Channel TV on the 
18th. "A massive improvement o n the 30th" 
wro te Bri an . who recei ved pict ures from 
A ngli a TV o n Ch. 41 and heard Southern 
TV 's anno uncer warn viewers abo ut the 
preva iling interfe rence. In view of this. Brian 
set his alarm fo r 0730 and was pleased th a t he 
did. beca use when he got up o n the 3 1 st he 
rece ived very strong signals from Belgium . 
Ho ll and and Germany and at 0930 he saw the 
T hames-I BA caption -periodica ll y blocked out 
by a Gcrman news programme on C h. 23. 
Bri an a lso rece ived the Anglia-IBA caption 
followed by a picture of " The A ngli a Knight" 
o n C h. 4 1 and sa id : "The Mendip Ch. 64 sta 
tio n was to ta ll y sha ttered by the Dutch test 
ca rd PTT-N ED2. " 
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Fig.2 

Fig. 5 

A similar sto ry came fro m Simon Hamer, 
Presteignc. who \;'a tched Thames news o n C h. 
23 o n Jul y 28 and aro und midnight on the 
30t h he received pictures fro m the Lo ndon 
I BA s tation at C rysta l Palace. a nd A nglia 
from Sandy Hea th o n Ch. 24. Between 1655 
and 1755 the BBC gave a warning about the 
intcrl'ercncc and Simon wa tched BBC-Eas t on 
C h. 31 with a YL announcer say ing: " This is 
B BC I fo r the eastern counties". then camc the 
rrogrammc Look East in full colou r. G eorge 
GrLcb icniak also did well on August 3 when. 
with an indoor dipole. he received pictures 
fro m the I BA stati ons Angli a and So uthern 
and fro m Germa ny o n C h. 32 and Ho lland on 
C hs. 2'1. J I. 46 and 52. 

During thc mo rning of Jul y 3 1. Nicholas 
Brown. usi ng a National Panasonic TR 
1401G. a Jos tyk it pre-amp and a Wolsey 
Colour King antenn a. received pictures from 
Belgium on Ch. 28. France on C hs. 2 1 and 39. 
Gcrmany on Ch. 48. Ho lland o n C hs. 27. 29 
and 32.- and T vne Tees o n C h. 29. Paul 
Drinkwatcr, Sulto n Cold fi eld. us in g a 
Ferguson 3653 and a home· brew fo lded dipole 
stuck to the inside window-sill. received a test 
ca rd . sc ribed "Wavre Ca na l" from RTB 
Belgium a t 0'148. Pa ul was also using a Bush 
BM 65 14 portable with its own an tenna and 
reccivcd pictu res from HTV a ro und C h. 50. 

Amateur TV 
On Jul y 25. Ron Bray G8VE H. Shoreham. 

joined the nea rby Worthing TV net and sent 
co lo ur pictures from a Wood and Do uglas 
70cm transmitter o\'e r a dista ncc of abo ut 8 
miles to Robin Stevens G8XEU (Fig. 5). using 
a powcr of 200 milli watts. Ro n is often seen at 
radio fun ctio ns with hi s Akai VC JO colo ur 
camera. and his video reco rd in gs o f the 
Brighto n and District Radio Society's VHF 
NFD station and the Sussex Mobile Rall y 
were transmitted on thi s occasio n. Other sta 
ti o ns monitoring these signals in monochrome 
we re G4GUO. G6AIW. G8KOE. G8DHE 
a nd G8XRX. Ro n uses a Sharp 14in 
mo noc hrome portable and a Microwave 
Modules ATV converter as hi s ma in station 
receiver. 

Fig.3 

Fig.6 

A ma teurs in A ustra lia use repeaters fo r 
their ATV signals and Wenlock Burton sen t a 
photograph (F ig. 6) of a signal rece ived on 
April 20 from VK3YSS via their VK3RTV 
repeater on C h. 35. 

Equipment 
I am always pleased to hea r from overseas 

readers and Wenlock Burton has sent details 
o f the TV equipment used by himself and two 
o f hi s fellow Australian D Xers. Robert 
Copeman and Norman Edge. Robert has an 
Austra li an Philips P4 5 and three National 
Range r 5in receivers. a Labgea r wideband 
pre-amplifier and a 22-element crossfire an
tenna mo unted on a rot ator. while Norm an 
uses home-brew Yagis to feed a Philips 26in 
receiver. Wenlock has a combined band 1/ 111 
array and a Vagi especially for Ch. A6 to feed 
hi s two Philips receivers. a P60 12in and a 
P45 4·5in. These three lads a re in Vic to ria but 
Wen loc k says there a re two mo re. Todd 
Emstie and John Schache in NSW. who 1 
ho pe to hea r from in the future . 

Among those receiving sporadic -E warn
ings from Simon H amer is Michael Byrne, 
Credenhill. Herefordshire. who uses one o f 
Hugh Cocks ' TV receivers modified for Band 
I and fed by a 4-element Vagi mounted on a 
rotator. 

" Wha t type of antenna do I need for 
SSTV" ? writes K. Miosga from N. Durba n. 
RSA . Well OM. to be brier. this could be as 
simple as a long wire or as complicated as a 
big rotatable beam. Obviously you want the 
best s igna l poss ible. so whichever antenna you 
choose. do make su re it is designed for the 
particular band yo u want to work on and that 
you use a good-quality feeder between the an 
tenna and you r se t. 

A no ther addition to the SSTV gea r o f 
Norman Reynolds G8YXL. London. is a 
Hitachi TV camera which he often uses to 
demonstrate hi s receiver by filmin g him self 
and a rri end. Norman also has a Trio TS 10V. 
a Telford TC 10 2m transmitter and a 
Microwave Modules transverter from 10 to 
2m and 2m to 70cm. 
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sabtronics 
An entire range of low-cost 

. high-performance instruments 

• 20 10A 3 l DIGIT L. C.D. DMM 
• 2015A 3 l DIGIT L.e D. DMN 
• 2035A 3 l DIGIT L.eD. HANDHELD DMM . 

· 86 10A 600 MHz 
FR EQ UENCY METER 

• 8 110A 100 MHz 8 DIGIT FREQUEN CY METER 
• 86 1 OB 600 MHz 9 DIGIT FRE QUENCY METER 
• 8000B 1 GHz 9 DIGIT FREQUENCY METER 

5020A 200 KHz FUNCTION GENERA TOR 
LP· l 10 MHz LOGIC PROBE 

.. ALSO AVAI LABLE IN KI T FORM • 2037A L. e D. HAND HELD 
DMM W ITH TEMPERATURE 

T eSI our low priced lest equipment. It measures up to the best. 
Compare our specs and o ur prices - no-one can beal our 
price/ per forma nce ra lio. 

sabtronics @ 
"Making Performance Affordable" ~ 

Full colour illustrated brochure and price list from : <""~';1..1""01 ,-;1: ~r--; i'""'P 
BLACK STAR l TD. 9a Crown Street . St . 11I9S . Cambs. PE 17 4EB . '-" ~ ..:.:> ,'. ...;.ou.:.e 
Tel : (04801 62440. Telex: 32339 

Unable to summon help 
in one of these emergencies? 

«JP FIRE 
BURGLARY 
MEDICAL HELP 
INTRUDERS 
Do not be helpless 
any more! 

NOW! 
Phone Alarm "-
a utomaticall y phones 
an a la rm at a touch of a 
button, if you fall to the 
gro und. are overcome 
by smoke or by intruders. 
Ideal fo r in valids, the 
elderly or anybody 
vulnerable. 

Send today fo r details of alarm systems. 

A va ilable both for home and business. 

PO certified and non -certified systems available. 
Equipment subject to HO Licensing Regulations. 

~
~ 

'I Security REGD. OFFICE, 
" aids PARK CHAMBERS, 
~~ 7 INVERNESS PLACE, 

LONDON, W2 4RG, ENGLAND. 
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WEARE 
LONDON'S 

MAIN AGENT 
FOR 

STANDARD 
EQUIPMENT 
See the review of the 

Multi-Mode C58 in this 
issue, then come into the 

shop and play with it. 
Also on demonstration is 
the C78 - the C58's 70cm 
brother - What a double! ! 

We're at the Leicester 
Exhibition. 

Look forward to seeing 
you there. 

Norman G8THJ 

PRICES 

Mount Bracket 
Case 
25W Power Amp 
Set of NICADS 

£239.00 
19.95 

6.95 
79.95 
11.00 

7.50 
Total £364.35 

If all units purchased at 
one time, THE CASE 

COMES FREE. 
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Sinclair 1181 Personal COIllPI 
the heart of a systelll 
that grows with you. 
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 

Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power
ful8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Every ZX81 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming. from 
first principles to complex programs. 

Kit: 
£49.~ 
Higher specification, lower price -
hoW'S it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZX80! 

New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

Built: 
£69.~ 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version) . 

Kit and built versions come com
plete with all leads to connect to 
yourTV (colour or black and white) 
and cassette recorder. 
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16K-byte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the'RAM pack, you can 
also run some of the more sophisti
cated ZX Software - the Business & 
Household management systems 
for example. 

sin-=:Iair 
ZX81 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276) 66104 & 21282. 

Available now
the IX Printer 
for only £49.95 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings - particularly 

How to order your ZX81 
BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp
needed coupon below. You can pay 

Oty Item 

useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 91ines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied , along 
with full instructions. 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt -
and we have no doubt that you will be. 

Code Item:rice I Total 
£ 

Sinclair ZX81 Personal Computer kit(s) . Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready-assembled Sinclair ZX81 Personal Computer(s) . 
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 10 8.95 

16K-BYTE RAM pack . 18 49.95 

Sinclair ZX Printer. 27 49.95 

8K BASIC ROM to fit ZX80. 17 19.95 

Post and Packing. 2.95 

o Please tick if you require a VAT receipt TOTAL£ _ __ _ 

*1 enclose a cheque/postal order payable to Sinclair Research Ltd , for £ _ ___ _ 
*Please charge to my Access/Barclaycard/Trustcard account no. 

'Please delele/complet e as applicable. I I I I I I I I I I 

Name: Mr/Mrs/Miss 

Address: I I I I 
I I I I I I I I 

Pl ease pr int. 
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It's full of all sorts of exciting possibilities, including a 
digital barometer. So, if you don't trust the weather 
forecast, make your own. And get it right. 

Like all Heathkits, it contains everything you need, 
right down to the right kind of solder. Unbeatable 
comprehensive assembly manual. Diagrams. Highest 
quality parts. Everything to make afirst class profes
sionaljob. One you'll be proud of. One that will give you 
far more satisfaction than a ready-made mass-produced 
shop-bought product can possibly offer. 

Because you made it yourself. 

MODULAR ELECTRONICS . 95 HIGH STREET SElSEY, Nr CHICHESTER. 
SUSSEX rH: SElSEY (02436112916 

GSCOS DISTRIBUTOR fOR SOLID STAn MICROWAVE (THOMPSON·CSfl RF PRODUCTS 

T". pI. G-. ylltl m... 
2NJ666 Iw IOdS 28 175MHz 
2N4427 1..... IOdS 12 175MHz 
2Nl55J 25w 9dB 28 175MHz 
2N5913 2w 7dB 12 47DMHz 
501127 4w 12d8 12 175MHz 
2N60BO 4w 12d8 12 175MHz 
SOl143 lOw IOdB 12 175MHz 
2HBOBl 15w 6.3d8 12 17SMKz 
2N6D82 25w 5.1d8 12 175MHz 
2N6084 40w 4.5d8 12 175MHl 
S01428 45w 6.5d8 12 115MHl 
S01416 70w 67d8 12 175Mtu 
501471 [OOW 5.DdBT 12 175MHl 
2N5590 I Ow 5.2d8 13.6 175MHz 
2N5591 25w HdS 13.6 17SMHI 
2NS944 2w 9aB 12 470MHz 
2NS94S 4w 8dS 12 470MHI 
SO IIJS Sw 7.SdB 12 470MHz 
50 1136 IOw 6aB 12 470MHl 
2N5946 IOw 6dB 12 470MHl 
501088 25w 6.adS 12 470MHl 
501089 41Jw 4.3dS !2 470MHz 
501434 SOW 6.QdB 12 470MHl 

Ex EqUIp 2N5070 2·30MHI 25wPEP 
2N5645 Mot. 12v 470MHz 4W out 
2N5914 RCA 12v 470MHl 2w ldB 
2!8BlY Mu! SlUd!ess BlY38 2w 470MHz 
61387 RCA Studless Slm Cl ·12 CTC 

"'" £1.01 
£1.17 
£1.21 
tl.77 
(UI 
t&'I' 
n ... 
£1.22 
tu. 

£1110 
(14.10 
flU. 
UI.50 
tU' 
£1.13 
£7.47 
"AI 
£..,2 
fl.55 

fl102 
£20.24 
U7.13 
£11.10 

£2.88 
£4.50 
£4-60 
£145 
£145 

Free da!a sheels with all purchases which include Iypica! 

lOW NOISE SMAll SIGNAL SEMICONDUCTORS. 
8FR90 Mul T Pack. 2 5dB N/F 1 GHz £2.82 
BFR91 Mul T Pack 2 5dB N/F 1 2GHz £145 
BFR34a T Pa ck 4d8 N/F GHl £2.25 
SRBB low Intermod. T072 £2.59 
50306 "0" MOS MOSFET £2.60 
40673 ReA MOSFEl £0.92 
aF900 UHF MOSFET EQlliv 3SK88 £1.30 

UNElCO Cased RF Mica Caps. Following PFs 
IO '20/30 '40/50/60/7 0/S0pF £1.61; IOO/ 150/180/250pF 
£1.73; 1000pF £1.84. 
PTFE She!!! 0.25mm 300mm Square £2.30 
PYE 951 170·12v Aerial Relays. SPST. Good to 1296MHz 
Silver Pia led. RG43 Type {IO.JO 

lIT 10.7MHI XTl FIlTers 25KHz £8.05 
H.P. 5082·2800 Ho! Car. Oiodes {1.12 
H.? 5082·2835 HO! Car. Diodes £0.98 
H.P. 5082·3080 Pin Switch Diodes {D.98 
MOlOrola MC12013l + 10 Prescaler I.C with full 
data/insHucllons £11.50 
99103 Varicap Oiod!ts {D.50 
TIP33 £0.58; 2N91 8 £0.50; BF 180 £0.50; SF lIS £0.50; 
2NSI)9 £0.82: BfY9 0 £1.15; ST2110·BSX2012N2369a 
£0.30. 

TRIMMERS 
Tetler PTFE 1·\OpF 4411. OAU PTFE Film I 10 9pF or 1.5· 
18pF 34p. Surplus 2. 5·25pF 22p. 

SPRAGUE {Grldt 11 MicI T_1500,1 fa< R.f. Amps. 
2.S·7pf IIp. 4·20pf IS,. )·40pf as,. 16·100pf 91p. 
2S·ISOpf £1.09, 40·200pf £1.15. 

HEATSINKS single sided ideal for Rf amps. Redpoint 
6M I 2.8 deg/w £2.20 

FINISHED MADE UP ANO TESTED EOUIPMENT 
PA2 P,eamplirlt, lor 2 melelS. using Ihe lates! UHF 
slripline MOSFET thp BF900. q" square fOI fining in the 
rig . 500 in/oul imp Only £8.05 wi lh . instructions. 
PAU2 432MHz Preamp, strip!ine using Ihe BFR34a 14dB 
ga;" Ni l < 2dS £8.63. 

LINEAR AMPLIFIER MODULES. withou! CtVOver. Size 
55x92mm with Ihermal interface. 50n 
PM2 ·IO O.4w in l Ow out. 11 8v 
PM2 ·15 1.5w ill 15w out. 13.8v 
PM2·25 4w in 25 .... DuI. 13.8v 

£18.40 
£19.55 
£20.99 

CPM LINEAR AM PS with full RF Changeover size 
82 x 102mm preamp call be filled in RX 
SPEC. AS FOR PM Series. Specify CPM type and add £7.48 
10 PM selles prices 

PRESCALER BOARD 7 10 Size 55 x93mm with ilTJlul 
amplifier !2x BFR34al sens. 40mV 432mc uses MOT 
MC1201211fC. 500MHzlyp 600MHz. Only £2100. 5v neg 
EsuPllly 

{Jarc/aycard or Access on orders above flO 
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POST .Ad PACKING ADD 50p TO ALL ORDERS. 
Orders senJ 1s t Class Post where weight permits 

SAME QAV DISPATCH ON ALL IN STOCK ITEMS. 
Minimum invoiced order to approved customers £ 15. 00. 

Al/ PRICES NOW INCLUOE VAT AT 15% 

To: Heath Electronics (UK) Limited, Dept;(PW 11 /8 1\ 
Bristol Road, Gloucester GL2 6EE. Please send me a copy of your 
new catalogue. I enclose 28p in stamps. 

Na me ________________________________________________ ~ 

I Address % 
I ~ I 'C"N-:C:BC""":-,CCf-yo-u-a-re-a-l-re-a-d-y-o-n-th-e-H-ea-th-k-it-m-al-·li-n-g-l-is-t---- I~ 

I you will automatically receive a copy of the latest 
Heathkit catalogue without having to use this coupon. 

I You build on ourt:lVT'\t:l~t:lnl"D 

The 0 N E catalogue 
you MUST 
have! 

About 2,000 items clearly listed. 
Profusely illustrated throughout. 
La rge A-4 size pages. 
Bargain list, order form and 2 
coupons each worth 25p if used as 
directed. all supplied free. 

Price £ 1. plus 50p for post, packing 
and insurance. 

Send cheque or p.a, for £1 ,50 

HOME RADIO Components LTD 
Dept. PW, P .D. Box 92, 215 London Road, 
Mitcham, Surrey. 01-543 5659 

PROGRESSIVE RADIO 
ALL ORDERS DESPATCHED BY RETURN POST 

NICADS. 'AA' s;ze 95p, 'C' 2AH £2.80p, 'd' 1.2AH £2.40p, '0 ' 4AH £3.80p. 
BEREC UNIVERSAL NICAD CHARGER, charges 'AA", C or 0 cells, up to 4 uf each 
type £9.25p. 
SWITCHES. Min. toggles, SPST Bx5 x 7mm 42p. DPDT 8 x 7x7mm 55p. DPOT c/oH 
12 x l1 x 9mm 77p. HEAVY DUTY-DPOT 240VAC 10 Amp 31p. PUSH TYPE. push on 16 x6mm 
1Sp, push to break version l1p, MERCURY (TILT) SWITCH, l "x l · 35p. 
NSA 1198 Bt digit multiplexed displays. corn. cath. with data sheet £1.4Sp. 
SPECIAL OFFER TIL209 Red lEO·s 10 for 75p. 0 .2" LEDS, red, yellow. areen lOp each. 
MICROPHONE OFFERS: P.AJC.B. hand held mikes with thumb switch + curly lead. 
1. 6000 dynamic £3.95p, 2. 6000 noise cancelling type £7.26p, 3. CB power type with volume 
control £7.95p. EM103 Electret Condenser Mike. 6000. Omni. 50-1600Hz. aluminium case 
172 x 22mm with battery £7.25p. 
ANTEX SOLDERING IRONS: Models C15. CX17 and X25 all £4.45 each. 
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output. £12.2Sp 
+ 87p P+ P. 
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end 9Op. 
40KHZ TRANSDUCERS, RX/TX £3.50 oair. 
STe BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.5Op. 
MINIATURE SOLID STATE BUZZERS. 2 voltages available. 6 or 12VDC 7Sp each, Lourt 
12 volt buzzers 65p. 
Cash with order please, official orders welcome from schools etc., please add 30p 
postage and packing. VA T inclusive. New catalogue at princers. Sorry for delay. 
All S.A.E.·s sent are being held until catalogue is ready. 

31, CHEAPSIDE, LIVERPOOL L2 2DY 
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Synchronous Detection 

Radio Receiver Module 

* All RF processing by Plessey SL 600/1 600 range * Demodulates any AM signal in the range 200kHz to 20MHz * M ay be ·used as an IF strip or a complete receiver * Ult ra fast 'intelligent' AGC with audio levelling * 1 mA 'S' meter output * Tantalum & monolithic ceramic capacitors and 1% resistors 
throughout * screen printed earth plane board * Advanced all IC design * User selectable sig/noise or sig level muting * DC operated audio gain and muting level * Ultra stable performance - non critical supply volts or 
temperature 

£1.00 in the post brings complete data package (circuitry -
user notes - le data) 

The size of the module is 8.5 by 10em 

COMPLETE TESTED MODULE ..... .......... £54.95 
KIT FORM MODULE ................................. £39.95 

(Both inclusive of VAT and post and packing) 

This Module will be described in detail in a future 
PWARTICLE 

MVERS ELECTRONIC RESEARCH 
Customer Services Division, 
145a Ashley Road, Hale, 
Altrincham, Cheshire WA14 2UW. 

I 
4 ·8V Pack 
6 ·0V Pack 
9 ·6V Pack 

DEACs 
VARTA BUTTONS 
(1 ·24V PER CELL) 

225mA DKZ 
2 5mm dia x 9mm 

£3 ·20 

VAT included 
P+ P 70p per order 

RECHARGEABLE 
BATTERIES. 

600mA DKZ 
34tmm dia x 10mm 

£5 · 5 5 
£6 ·94 

£11 · 10 

CYLINDRICAL NICADS HP7 Size (500mAh) £1 ·00; HPll (1800mAh) £2 ·35; 
HP2 (4QOOmAh) £3·20 ; PP3 £4·00; PP3 Charger £5 ·00; 1 to 4 HP7 nicads 
charger £7 . 45. 

CONSTANT CURRENT CHARGER Switched 9mA/2 5mA/50mA/ 
120mA/200mA/400mAoutput-charges 1 to 12 nicads- £14·95. 

V & F SMALLCRAFT (POPLAR) L TO 
38, STONELEIGH ROAD, CLAYHALL, ILFORD, ESSEX IG5 OJD 

Tel : 01-550-6642 
LIMITED TRADE DISCOUNTS POSSIBLE ON oEACs. 

ROBOT '400' SSTV 
State of the art, full brightness, 
non fading pictures on a normal 
TV monitor. Full send/receive 
facilities & easy to operate. 
Send 14p stamp for details & 
special prices of new & s/hand 
SSTV gear. 

There are approx 14000 SSTV stations transmitting from 
130 countries. 

AERO & GENERAL SUPPLIES (SSTV) 
Building 33, East Midlands Airport, 
Castle Donington, Derby DE7 2SA. 
Tel:'(0332) 812446. Telex: 37522. 
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Get a 9.reat New Deal from 

Marshalls 
TRANSISTOR~UST SOME OF OUR LARGE RANGE 

2N335 £1 .00 2N3771 £1.65 AC187K £0.35 BC258A £0.12 BoY77 £1.80 
2N398 £0.30 2N3772 £1.90 AC188 £0.35 BC260C CO.15 BOY55 £1.25 
2N697 £0.23 2N3789 £0.90 AC188K £0.30 BC261A/B £0.22 BF1 60 £0.24 
2N698 CO.40 2N3790 £1.50 ACY22 £0.12 BC262/ B CO.23 BFl 77 CO.25 
2N706 £0.25 2N3791 £1 .50 ACY30 £0.12 BC266A1B CO.15 BF180 CO.35 
2N706A CO.18 2N3794 CO.12 A0161 ~g:ag 8e302 CO.30 BF183 CO.30 
2N718 £0.27 2N3854A [0.20 A0162 BC307 AlB CO. 1 0 BF195 CO.14 
2N753 £0.25 2N3856A £0.25 AF106 CO.12 BC308B CO.l0 BF196 CO.15 
2N929 CO.20 2N3905 £0.14 AF109 £0.12 BC309A1 £0.10 BF197 CO.12 
2Nl 131 £0.20 2N3962 £0.25 AFl14 £0.12 8/C BF 198 CO.17 
2N1507 £0.12 2N4036 £0.48 AF126 £0.26 BC318 CO.13 BF199 £0.17 
2N1637 CO.18 2N4058 [0.13 AF200 £1.00 BC347 CO.12 BF22 5J £0.15 
2N1638 CO.25 2N4059 £0.13 . AF280 £1.00 BC350 £0.12 BF255 CO.20 
2N1991 CO.35 2N4060 [0.13 8Cl07 £0.15 BC384 [0.17 BF257 £0.33 
2N2060 £3.00 2N4249 £0.13 BC109B £0.15 BC414 CO.14 BF338 CO.35 
2N2193 CO.50 2N4284 CO.15 BCl15 CO.19 BC415 [0.14 BF2 71 CO.20 
2N2193A CO. 50 2N4286 [0.12 BCl18 £0.19 BC416 CO.14 BF362 CO.40 
2N221 7 £0.25 2N4288 £0.12 BC135 CO.12 BC418 £0.14 BF451 CO.30 
2N2221 CO.22 2N4400 [0.15 8C136 CO.12 BC517 £0.30 8FR39 CO.22 
2N2221 A CO.23 2N4822 CO. 50 BC140 £0.30 BC547 CO.12 BFR61 CO.22 
2N2368 £0.24 2N4898 [1.00 BC147A1B CO.ll BC549C CO.14 BFX13 CO.42 
2N2646 CO.45 2N4901 £1 .60 BC149C CO.ll BC557 CO.12 8FX86 · CO.40 
2N27 14 CO.12 2N4903 £1 .50 BC157A1B CO.ll BC559B £0.14 BFY50 £0.27 
2N2904 CO.2 8 2N4907 £1.75 BC158/B . CO.l1 BCY54 CO. 50 8FY51 CO.27 
2N2905 £0.26 2N 5033 £0.35 BC159/B £0.11 BCY58 CO.20 BFY52 CO.23 
2N2907 CO.26 2N5129 £0.12' BC160 £0.40 BCY59 £0.20 8SY51 £0.20 
2N3053 CO.26 2N5220 £0.12. BC167B CO. l0 BCY71 CO.20 BSY53 £0.20 
2N3054 CO. 70 2N5222 CO.15 BC 168B/C CO. 1 0 BCY72 [0.20 BSY54 £0.25 
2N3055 CO.70 2N5223 CO.12 BC 169B/C CO. 1 0 BCY78 [0.15 BSY65 CO.35 
2N3108 [0.30 2N5246 CO.15 BC170B CO.l0 BOl15 £0.25 BSY78 £0.75 
2N3393 CO.14 2N5293 £0.30 BCl721 £0.11 B01 2 1 £0.50 ME4101 CO.12 
2N3402 CO.ll 2N53 55 CO.13 B/ C B0131 £0.40 MJ430 CO.75 
2N3439 CO.67 2N 5448 [0.12 BC1731B £0.11 Bo138 CO.40 MJ48 1 £1.20 
2N3440 CO.80 2N6109 £0.30 BC174B CO.15 B0201 £1.00 MJ490 £1.20 
2N3441 CO.90 2N6123 CO. 53 BC182/ L CO. 10 B0204 £1.20 MJE370 CO.37 
2N3638 CO.15 2N6124 [0.50 BC183/ L CO. l0 B0235 [0.35 TIP29A CO.39 
2N3642 CO.15 40254 CO. 50 BC184 CO.l0 B0240 CO.36 TIP30A £0.47 
2N3643 CO.15 403 12 £0.50 BC205 CO.17 B0241 CO. 50 TIP31A CO.44 
2N3702 CO.l0 403 16 CO.7 5 BC21 2/L £0.10 B0242 CO.42 TIP41 A CO.50 
2N3705 £0.10 40363 £0.20 BC213/ L £0.10 B0243 CO. 50 TlP54 £1.40 
2N3706 £0.1 0 40389 [0.20 BC214/ L £0.10 B0244 CO.60 TIPll0 CO.67 
2N3708 CO.l0 40512 £0.50 BC238 £0.10 B0433 CO.32 TIPl15 CO. 50 
2N3709 CO.l0 AC127 [0.20 BC239 CO. l0 B0535 CO.45 TlPl17 CO.60 
2N3711 £0.10 AC 128 [0.24 BC250 CO.12 80536 CO.45 TlP34A CO.85 
2N37 14 £1.00 AC132 £0.21 BC25 1/B £0.10 B0538 £0.44 ZTX301 CO.15 
2N37 16 £1.30 AC152 £0.35 BC253/C £0.10 B0539 CO.37 ZTX303 CO.24 
2N3732 £1.50 AC176K £0.36 BC256NB £0.10 B0540 CO.40 ZTX501 CO.14 

LINEAR INTEGRATED CIRCUITS DIGITAL CIRCUITS 

AY2513 £3.95 LM723CH CO.85 C04009 CO.30 7440 CO.14 
CA3034 £2.50 LM723C14 £0.60 C04013B CO.33 7441AN CO.60 
CA3049 [0.15 LM 741CB £0.20 C04015 [0.63 7442 W.45 
CA3053 £0.90 LM7 41C14 £0.57 C04022B CO.65 7445 CO.72 
CA3054 £2.00 LM923 CO.44 C04027B [0.37 7446AN CO.45 
CA3075 £2 .0 5 LM1453N CO.44 C04028B £0.57 7447AN CO.45 
CA3080 £1.70 LM1801 £2.04 C04030B [0.45 7448N CO.45 
CA3089 £2.00 LM1871 £3 .75 C040428 £0.55 7453 CO.15 
OP8212N £2.05 LM1872 £3.75 C04043 £0.61 7454 £0.15 
INS8254N £8.15 LM39 14 £2 .20 C04044 CO.62 7460 £0.15 
ISP8A5OQ0 £17.50 LM3915 £2.20 C04045 £1 .30 7470 £0.30 
LF 1331N £2.95 LM7824KC £1.50 C040468 CO.74 7472 CO.28 
lF13741H £0.40 LM78L12CZ CO. 50 C04048B CO.43 7473 CO.28 
LM137K £11 .52 LM78L 1 5CZ £0.50 C04051 B £0.60 7474 £0.28 
LM301AH CO.72 UA7012 £1 .65 C04052B £0.60 7475 CO.29 
LM304H £1 .35 LM78L05CH CO.77 C04063 CO.94 7476 £0.30 
LM317T £1.50 LM78L15CH £0.77 C04066B CO.35 7483 CO.60 
LM320MP5 £1 .30 MC789P CO.75 C04068 CO.20 7484 CO.95 
LM320MP24£1.30 MM57160N £5.75 C04077 £0.23 7485 CO.75 
LM320T12 £1.85 NE543K £2.00 C04093B CO.42 7486 CO.25 
LM320T24 [1.65 NE544 £1.75 C04094 £1.65 7489 [2 .00 
LM337K £3.15 NE555 CO.25 C040988 CO.85 7490AN CO.28 
LM337MP £0.80 NE550 CO.60 C040998 CO.93 7491AN CO.60 
LM341P5 CO.77 NE558 £3.12 C04503 CO.47 7493N £0.3<1 
LM341P2U £0.77 NE565 £1.10 C04510B £0.65 7495 CO.58 
LM342P12 £0.56 NE566 £1.53 C04515 £1.95 7496 CO.34 
LM348 CO.90 NE570 £4.25 C045 16 £0.70 7497 £1 .74 
LM350K £5.50 SAA5000 £3.04 C04522 £1.10 74107 £0.28 
LM380N 14 CO.75 SAA5010 £7 .11 7404 CO.l0 74118 £0.84 
LM381N £1 .44 SAA5012 £7.11 7406 CO.33 74119 £1.25 
LM383 £1.60 SAA5020 £5.23 7407 CO.27 74121N CO.25 
LM389N £0.95 SAA5030 £8.26 7411 CO.22 74122N £0.50 
LM340T5 £0.25 SAA5040 £15.14 7412 £0.18 74123 CO.45 
LM716 CO.95 SAA5050 £8.51 74 13 £0.28 74125 £0.44 

7416 CO.25 74141 CO.45 

CLOCK MODULES 
7417 £0.25 74148 £0.97 
7420 CO.16 74150 £0.95 

MA 1002H ALARM 24 HR. £3.50 7423 £0.25 
~ml £0.54 

MA 1012 ALARM 12/24 HR. £3.50 7425 CO.25 £0.95 
MA 1003 12V CAR CLOCK £12.50 7426 £0.29 74155 CO.85 
MA 1026 ALARM(THERMOMETER £ 11.50 7427 £0.29 74157 CO. 59 
CAS E FOR MA 1003 £1.00 7432 £0.24 74163AN CO.87 
PRESENSITISEO POSITIVE FOTO RESIST PC 7437 £0.24 74154N £0.85 
BOAR OS 1·6mm THICK. 74 165N CO.85 

SIZE SINGLE SIDE DOUBLE SIDE 
74174N CO. 77 
74175N CO. 50 

" . 74182N £0.80 
100 )( 150mm £1 .40 £1.65 74 190N £0.85 
100 K 220mm £1.95 £2.05 74 197N CO.70 
203 )( 11 4mm £1 .70 £2.10 
233 ·4 x 220mm £3.75 £4.50 

SENSORS FOR DIGITAL FUEL STRETCHERS SEND75P 
FUEL FLOW £14.95 SEND LARGE S.A.E. FOR OUR LATEST 
SPEEO FOR DETAILS LIST POST PAID 

A. Mar~hall (London) Ltd., 
Kingsgate House, Kingsgate Place, London NW64TA 

Industrial Sales: 01-3281009 Mail Order: 01 -6248582 24 hr service 
Alao retail .hop.: 325 Edgw.r. Road, London W2, 

85 We.t Regent Str •• t, GIII_gow. 

PLEASE ADD POSTAGE/PACKING 60p UNLESS OTHERWISE 
STATED, ALSO 15% VAT ON TOTAl. 

ABOVE PRICES ARE MAIL ORDER ONLY 
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(Ready mid-October) 

Improved . .. updated 
and a real money saver! 

CATALOGUE 82 - Your instant link with 
today's forward trend in electronic pro
gress; your chance for quick delivery of the 
components you'll need for 1982 projects -
plus of course, Electrovalue's vast and 
dependable stocks of basics - resistors, 
capacitors, semi-conductors, pots, con
nectors, meters, hardware and a massive 
variety of items well arranged for swift 
reference. In our new catalogue, computing 
takes far more pages, and there is a sense 
of urgency and service throughout to help 
you when ordering. 

SEND 70p FOR YOUR COpy QF 
CATALOGUE 82 BY RETURN. A 
RECLAIM VOUCHER ALLOWS 
YOU TO DEDUCT 70p WHEN 
ORDERING GOODS £10 OR 
MORE. 
When sending for cata logue 82 please mark CAT 82 clearlv on 
top left corner of envelope. 

This year it's better than ever! 
DISCOUNTS (On all items except where 

quoted NET or N). 
5% on orders over £20. 

10% on orders over £50. 
FREE POSTAGE in U.K. on orders £5 upwards. 

VAT chargeable on U.K. orders at prevailing rate 15%. 

ELECTROVALU E LTD., Dept PW I O, 28 ST. JUDES RD ., 
ENGLEFIELD GREEN . EGHAM. SURREY TW20 OHB . 
Phone 33603 ISTD 0784 : London 87) Telex 264475. 

N orthern Bronch (personal shoppers only) 
680 Burnago Lane. Burnage. Ma ncr ester M19 1 NA . Pho ne (061 ) 432 4945 

--------------------To Electrova lue Ltd .• 2 8 St. J udas Rd .• Engle f ield Green . Eghanl Surrey TW20 OHB . 

Please send me . . .. copy/ copies of Catalogue 82 
(,? 70p each for which I enclose £ .. .. .. ........ 

NAME ......... . . . ... . . . .. ..... . . . . ......... . .. ... .... . ... . . . .. .. . 

ADDRESS .... . . ..... . .. . . .. .. . . ............ . ... ... ...... . . .. . . . . 

PW 1Q ----------------------
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The ROCK KIT 
by Dalesford 

A highly efficient loudspeaker 
specially designed for 
optimum reproduction of 
rock music from a compact 
enclosure 
(510 x 305 x 228mm). 

Solid bass from an 8" unit with special voice coil/magnet 
assembly. The ferrofluid filled dome treble unit gives "attack" 
and presence. 
The kit inclu des drive units and crossover networks, cabinets in 
easily assembled flat-pack form, acoustic wadding, grille fabric, 
velcro, nuts, bolts, terminals, etc. The cabinets can be stained or 
painted or finished with iron-on veneer. 
Su itable for amplifiers of 10- 70 watts per channel. 

Price: £13.50 inc. VAT per pr. plus 0 .95 carr. , ....... illJOlillID 
~ The firm !or Speaker.; 

~ 
0625529599 

35/39 Church Street, Wilmslow, Cheshire SK9 1AS 

Lightning service on te lephoned credit ca rd o rders ' 

Original 

FT101 
OWNERS 

listen legal NBFM C.B. 27.5-
28MHz. Kit £34 lnc. NBFM TX & 
RX for 29.6 or transvertor (35. RX 
improvement kit - R. F. Clipper etc. 
SAE. for our mod detail s for FT 1 0 1 

Mk l - E only. 

SOAR DIGITAL FREQUENCY METER 10Hz-50M Hz 0.0002% (see review page 26, 
Aug. P.W. SAE copy). Complete w ith input lead and batteries, £48.00 lnc. V.A.T. 
post paid. 
NEW 9 OIGlT 600MHz D1G1TAL FREQUENCY METER. 
Typically 1 PPM, guaran teed 0.0002%. Resolution 0 .1 Hz- ' OMHz, 1 Hz-60M Hz. 10 Hz-600M Hz. 
Sensit ivity typically 10millivolt 100M Hz, 150millivolts a t 600MHz. Power-4 AA batteries, 
nieads, Of 12V. A.C. (Not supplied). (109.00 inc. V.A.T. and input lead, post paid 
SAE leaflel. 

HOLDINGS PHOTO AUDIO CENTRE, 
39/41 Mincing Lane, Blackburn, BB2 2AF. 

Tel: 0254 59595/6. 
Closed Thursday. Access/B. Card. 

• UNIT IS SIZE Of fOUNTAIN 
PEN & CLIPS ONTO TOP POCKET 

• PRE CISION INSTRU MENT 
MET AL CAS EO WE IGHT 20Z 

• MANUf ACTURERS CURRENT 
PRICE Of A SIMILAR 
MO OEL OVII!! £25 EACH 

8r .l lsh (leSrQn & manula ctufe 
Tes ter1 & lully guara nteed 
E II>S loc k de ll vel Y 

Ideal 1o. Ihe expeflmenle . 

COMPLETE WITH DATA 
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QUARTZ CRYSTALS FOR THE NIMBUS (EX STOCK) 
OR FOR ANY OTHER PROJECT 

2 METRE STOCK CRYSTALS. Price £1 .83 for one crys tal. £1.741crysta l when two or more 
purchased. 

RO 
RI 
R2 
R3 
R4 
R5 
R6 
R7 
S8 

~~O 
5 11 
512 
513 
S14 
S15 
S16 
S17 
S18 
S19 
S20 
521 
S22 
S23 

HC6/ U 

30pF TX 
4.0277 
4.02 84 
4.0291 
4.0298 
4.0305 
4.0312 
4.0319 
4 .0326 

4.0416 
4.0423 
4.0430 
4.04 37 

HC6/ U HC25/ U H C25/ U 
30pF and 20pF and 

30pF TX 40pF TX 30pF RX 
8.0555 12.0833 14.9888 
8.0569 12.0B54 14.9916 
8.0583 12.0B75 14.9944 
8.0597 12.0895 14.9972 
8.0611 12.0916 15.0000 
8.0625 12.0937 15.0027 
8.0638 12.0958 15.0055 
8.0652 12.0979 15.0083 

12.1000 14.9444 
12.1020 14.9472 
12.104 1 14.9500 
12.1062 14.9572 
12.1083 14.9555 
12.1104 14.9583 
12.1125 14.9611 
12.1145 14.9638 
12.1167 14.9667 
12.1187 14.9694 
12.1208 14.9722 
12.1229 14.9750 

8.0833 12.1250 14.9777 
8.0847 12.1270 14.9805 
8.0861 12.1291 14.9833 
8.0875 12.13 12 14.9861 

SA -Series Resonance -HC25 only 

HC25/ U 
2SpF and 
20pFTX 
18.1250 
18. 128 1 
18.1312 
18. 1343 
18.1375 
18.1406 
18. 1437 
18.1468 
18.1500 
18.1531 
18.1562 
18.1593 
18.1625 
18. 1656 
18.1687 
18.1718 
18.17 50 
18.1781 
18.1812 
18.1843 
18.1875 
18.1906 
18.1937 
18.1968 

HC6 .& 
25/ U' 

SR RX 
44.9666 
44.9 750 
44.9833 
44 .99 16 
45.0000 
45.0083 
45.0166 
45.0250 
44.8333" 
44.8416' 
44.8500' 
44.8583" 
44.8666" 
44.8750" 
44.8833" 
44.8916' 
44.9000' 
44.9083' 
44.9166' 
44.9250' 
44.9333 
44.9416 
44.9500 
44.9583 

~~K ~M~~C~~I~iOl \0 cfu7a~~r 1~~~~ ~~lt~Ol .AI~o~1c~~ . t~ 1 ~~~~O:n!f~~~~rwjoB~~~~~~; ~~gb: 
7200. Uniden 2030 and Yaesu FT2FB. FT2 Au to. FT224. FT223 and FT202. 

:~SM~~ R~~~sia~~?n 8H~~zf~~1 i~5~i~~~ ~O~51 ~5R~~~d ~C£~4jS~a~~ T~ /9r.1iI5a~~~!~~~~~·. 
4 METRE CRYSTALS for 70.26MHz in HCS/ U at £2.25. TX 8.78250MHz. RX S.7466 or 
29.78MHz in stock. 
70cm CRYSTALS in stock 8.0222 and 12.0333 in HC6 £1 .85. Pye Pockelfone PF1 . PF2. 
~~~~ Rst ~~fg. ~n~, ?~R§lf3 ;~d5ROB ~fair or TX £2 .25. RX £2.50. SU8(433.2) ABO. RB2. 

CONVERTER CRYSTALS in HCI8/U at £2.85. In stock 38.666. 42.000. 70.(;00, 96.000, 
101.000. 101.500.105.666 and 116.oo0MHz. 
TONE BURST AND l.F . CRYSTALS in HCI8/U at £2.25 in slock. 7.168MHz lor 1750kHz 
and 10.245MHz for 10.7MHz IF's. 

FREQUENCY STANDARDS in slock £2.75. HC6 200kHz. 455kHz. 1000kHz. 5.000MHz and 
1 999g~~: : HC13 100kHz. HC18 1000kHz. 7.000MHz. 10 .700MHz. 48.oo0MHz and 

PRICES ARE EX VAT. PLEASE ADD 15%. 

MADE TO ORDER CRYSTALS SING LE UNIT PRICING 
Adjustment Pric8and 

Price Tolerance Frequency Delivery 
Group ppm Ranges A B 

Fundamentals 1 200 1101all 10to 19.999 kHz £23.00 
2 2001101all 20to 29.999 kHz £16.50 
3 2ooltolall 3010 99.999 kHz £10.50 
4 2001101all 10010999.999 kHz £6.00 
5 50 1.00to 1.499 MHz (9.00 £6.00 
6 10 1.50 to 1.999 MHz £4.75 (4 .20 
7 10 2.00 to 2.599MHz £4.75 (4.00 
8 10 2.60to 3.999MHz (4.55 (3.70 
9 10 4.00to 20.999MHz (4.55 (3.60 

10 10 21.0010 24 .0ooMHz (6.00 (5.40 
JrdOVT 11 10 21 .0010 59.999MHz (4.55 (3.60 
51hOVT 12 10 60.0010 99.999MHz £5.00 (4.00 

13 10 1 00.00 to 124.999 MHz £6.15 (5.20 
5th, 7th & 14 20 125.00 to 149.999 MHz (6.00 
91hOVT 15 20 150.00 10225.ooMHz £7 .50 

Unless otherw ise requested fundamentals wi li be supplied wi th 30pF load capacity and 
overtones for series resonance operation. 

~ro~g;:fJ~ .-4~~~ie5~H~:1.ctB~~dd~g2~.- 10 to 200kHz HC13/U. 170kHz 10 170MHz HC6 

DELIVERY. Column A 3 10 4 weeks. Column B 6 10 8 weeks. 
DISCOUNTS. 5% mixed frequency discount for 5 or more crystalS al B delivery. Price on 
application for 10 or more crystals to same frequency specification. Special rates for bulk 
purchase schemes including FREE supply of crystals used in UK repeaters. 
IEMERGENCY SERVICE SURCHARGES (to be added to A delivery prices), 4 working days £12, 
·S working days £7. 8 working days £5, 13 working days £3 (maximum of 5 crystals on 4 day 
.delivery). 
CRYSTAL SOCK ETS HC6/U and HC25/U' 16p. 
M INIMUM ORDER CHARGE £1 .50. 
COMMERCIAL USERS. Crystals can be supplied for MPU. industrial control. etc. in the range 
4·2 1MHz fundamental and 3rd OVT 1810 SOMHz al £1 .15 for 100 off. This is only a limited 
example of our capabi lities. Please enquire about other quantities. fre.quenc.y ranges. watch 
and sub-carrier crystals. We can supply crystal s for marine and land mobile radiO telephone use. 
Send for details. Many MPU Crystals now available from stocks. 
TERMS. Cash with order. cheques and postal orders payable to aSL lid. All prices include 
postage 10 UK and Irish addresses. Please nOle Southern Irish cheques and postal orders are 
no longer acceptable. Please send bank draft in pounds Sterling. 
OVERSEAS DISTRIBUTORS 
West Germany. Austria and Benelux cpuntties - SSB Electronic. Kat! Arnold Sir . 23. 5860 
Iserlohn. West Germany. 

~~g~;;r--S~~~jb!~ ~ARgL.n~~~'teanb:;~~~?mle~~p3;u~as~r~~?~:~i~~~~b~ae5~t~~iuga l. 
(EnqUiries invited from companies in other countries.) 

t;!ual'fSLab (Dept. Cl MARKETING LTD. P.O. BOX 73 SUMMIT HOUSE, LONDON SE18 3LR 
Telephone : 01-6904889 24hr Ansafone : Erith (03224) 30830 
Telex : 912881 CWUKTX-G (Attention QUARTSLAB). Cables : QUARTSLAB LONDON SE18 

1.60 6AC7 1.00 0.29 R2010B 
0 .80 6AF4A 1.20 0.80 0.29 R2540 
2 .95 6AG7 1 .20 0 .80 

AN214Q 
BF194 0 .11 TlP29 

11 .50 ECH35 1 .50 El90 0 .96 1.13 6AH6 1 .00 0 .85 2.50 AC127 0 .22 BC160 0 .28 BF195 0.11 TlP29C 
9.00' ECH42 1.00 Gl /371K 1 .05 6AJ7 1.00 0.85 AN240 2.80 AC128 0.28 BC170B 0.10 BF196 0.11 TIP30C 
7.20 ECH81 0 .58 30.00 0 .74 6AK6 2.00 1.50 LA403 1P 2.70 AC141 K 0.34 BC171 0.08 BF197 0.11 TlP31 C 

10.90 ECH84 0 .93 G55/ 1 K 8 .00 0 .65 6Al5 0 .52 5.50 LA4400 4.15 AC176 0 .22 BC I 72 0.09 BF19B 0.10 TIP32C 
0.45 ECl80 0 .66 G 120/1 B B.OO 1 .12 6AM4 2.50 0 .59 lC7 120 3.50 AC176K 0.31 BC173B 0.10 BF199 0 .14 TIP41C 
0.65 ECl82 0 .58 GS10C 12.00 Pl504 1 .20 6AM5 6.00 12AT7 0 .55 l C7 130 3 .50 AC 187 0.26 BC182 0.09 BF200 0.30 TlP42C 
0.45 ECl84 0.74 GXU50 12.50 Pl508 1.48 6AM6 1.30 12AT7WA MB3712 2.50 AC187K 0.28 BC183 0 .09 BF258 0 .25 TIP4 7 0 .65 
0.60 ECl86 0.74 GY501 1.20 Pl509 2 .30 6AN5 2 .00 1 .50 MC 1307P 1.00 AC188 0 .22 BC1 84lA O.09 BF259 0 .26 TIP2955 0.84 
0.65 EF37A 3.60 Gl30 0.85 Pl519 2.60 6AN8A 2.50 12AU6 0 .60 MC 1330P 0.76 AD149 0 .70 BC212 0 .09 BF336 0 .34 TIP3055 0.60 
0.90 EF39 2.00 Gl32 0.85 Pl802 2 .50 6AQ5 0 .82 12AU7 0 .55 MC1349 1.20 AD161 0 .39 BC2 12l 0.09 BFX29 0.30 TlS91 0.20 
1.20 EF42 1.95 Gl33 3.25 PY88 0.74 6~5 1.50 12AV6 0.80 MC1495 3.00 ADI61/2 1.04 BC213 0 .09 BFX84 0 .26 2N3054 0.59 
1.00 EF55 2.25 Gl34 2.00 PY500A 1.35 6A56 3.50 12AX7 0 .55 Ml231B 1.75 A0162 0 .39 BC213l 0 .09 BFX85 0 .28 2N3055 0.59 
0.60 EF80 0.48 Gl37 4.00 PY800 0.65 6AS7G 4 .50 12AX7WA Sl901 B 4 .35 AF124 0 .34 BC214 0 .09 BFX86 0.30 2N3702 0.12 
1.20 EF83 3.50 KT61 3.50 PY801 0.65 6AT6 0 .80 1 .50 SN76003N 1.65 AF125 0 .32 BC214l 0 .09 BFX88 0.25 2N3703 0.12 
1.00 EF85 0 .48 KT66 USA QOV02-6 6AU6 0.55 12AY7 4.00 SN76013N 1.65 AF126 0 .32 BC237 0.09 BFY50 0 .21 2N3704 0.12 
9.00 EF86 0.70 4.95 10.50 6AV6 0.72 12AZ7A 1.50 SN76023N 1.45 AF127 0.32 BC238 0 .08 BFY51 0 .21 2N3705 0.12 

Ol516 10.00 EF89 0.75 KT66 UK 9 .00 00V03- 10 6AW8A 2.50 12B4A 1.60 SN76033N 1.65 AF139 0 .42 BC307 0 .09 BFY52 0.25 2N3706 0.12 
OY86/87 0.55 EF91 1.22 KT77 5.00 2.50 6BA6 0 .50 12BA6 0 .75 SN76131N 1.30 AF239 0.42 BC327 0 .10 BFY90 0 .73 2N3708 0.12 
DY802 0 .60 EF92 2.50 KT88 USA QQV03-20A 6BA7 3.75 12BE6 1.05 SN76660N 0 .60 AU106 2.06 BC337 0.10 BTl06 1.00 2N5294 0 .38 
E55l 14.00 EF93 0.65 6 .00 12.25 6BA8A 3 .50 12BH7 0 .95 SN76666N 0 .70 AU107 1.75 BC461 0 .30 BTl08 1.22 2N5296 0 .48 
E80CC 4.75 EF94 g:~~, KT88 UK QOV06-40A 6BE6 0.50 12Bl 6 0 .70 TAA550 0 .25 AU110 2.00 BC478 0.20 BTl16 1.20 2N5298 0 .38 
E80F 6.25 EF183 11 .50 13.95 6BD6 1.00 12C8GT 0 .70 TAA661B 1.20 AU113 1.48 BC547 0.10 BU105 1 .22 2N5496 0.66 
E81CC 3.90 EF184 0.56 KTW61 1.50 OS150/45 6BH6 1.60 12El 16.50 TA7120 1 .85 BC107 0.10 BC548 0 .10 BUl 08 1.69 2SA715 0.95 
E82CC 1.50 EH90 0 .65 M8079 6.00 7 .00 6BJ6 1.05 12GN7 3 .25 TA7130 1 .50 BC107B 0 .10 BC549A 0.08 BU 124 1.00 2SC495 0 .80 
E83CC 1.50 EK90 0 .65 M8083 3.25 051200 3.15 6BN7 3 .50 12HG7A 3.25 TA7204 2.1 5 BC108 0 .10 BC557 0 .07 RU1 26 1.22 2SC496 0 .80 
E83F 2.50 El33 2 .50. M8 100 .2.85 OS 1209 1.50 6BN8 0 .85 12Sl7 1 .50 TA7205AP 1.95 BC109B 0 .10 BC558 0 .07 BU205 1.30 2SC1173 1.15 
E86C 6.00. El34 1.54 M8137 2.85 OS1212 3.20 6BR7 3.75 12SN7GT TA7222 1.80 BC140 0.31 BD131 0 .32 BU208 1.39 2SC 1 306 1.25 
E88C 4 .00 El34 Mullard M8162 3.85 QV03- 12 3.50 6BR8A 1 .20 1 .85 TA7310 1.80 BC141 0 .25 B0132 0 .35 BU208A 1.52 2SC1307 1.85 
E88CC 2.60 2.45 M8225 1.20 TY2-125A 6BS7 3 .30 1308 3.20 TBA 120S 0 .70 BC142 0.21 B0133 0 .40 BU326A 1.42 25C1449 0 .80 
E130l 13.00 El36 1 .60 ME1400 4.00 45.00 6BW6 4 .50 30FL2 0 .95 TBA5200 1.10 BC143 0.24 B0135 0 .30 MJE340 0 .40 2SC1678 1.25 
E180F 5.25 El37 9 .00 N78 8 .90 U19 11.95 6816 2.00 40K06 2.80 TBA530 1.10 BC147 0 .09 BD136 0 .30 MRF450A 2SC1945 2.10 
E182CC 4 .50 El38 4.50 OA2 0 .60 UCH8 1 0 .65 6C4 0 .45 85Al 5.40 TBA540 1.25 BC148 0.09 80137 0 .28 11.50 2SC1953 0 .95 
E810F 8.25. EL41 1.50 OB2 0.65 UCl82 0 .76 6Cl6 1.50 85A2 1.20 T8A550Q 1.45 BC149 0 .09 BD138 0.30 MRF475 2 .50 2SC1957 0 .80 
EABC80 0 .56 El81 2 .05 PC86 0.80 UF80 0 .80 6EA8 0 .80 90CG 10.85 T8A800 0.89 8C157 0 .10 BD139 0.32 MRF477 9 .50 2SC2028 1.15 
EAF42 1.40 El82 0.58 PC88 0.80 Ul84 0 .78 6F6G 2.00 92AG 9.00 T8A810S 1.35 58 0 .09 BD140 0.30 QC71 0 .22 2SC2029 1.60 
EB91 0.52 El84 0 .60 PC92 0.85 Yl1 020 29.00 6F28 1.25 92AV 9 .00 TBA920Q 1.65 59 0 .09 BF179 0 .34 R20088 1.70 2SC2078 1.45 
E8C81 0.85 EL85 3.85 PC97 0 .95 l759 9.00 6GH8A 0 .80 807 1.50 TDA1004A 2.20 

Many other items available EBC89 0.85 El86 0 .80 PC900 0 .85 l803U 12.50 6GK6 1 .00 811A 9.00 TDA1170 1 .95 
EC90 0.45 El90 0.82 PCF80 0 .70 lM l 00 l 5.00 6H6 1.00 813 11 .30 TDA 11 90 2.15 

Please phone send list for quote ECC81 0 .55 El360 9 .00 PCF82 0 .60 l X2B 1 .15 6HF5 4.50 833A 47.85 TDA1327 1 .70 
ECC82 0.55 EM8P 0 .70 PCF86 1 .20 2C51 0.80 6J5GT 0 .75 5636 3.00 TDA1412 0 .85 

CALLERS WELCOME ECC83 0.60 EM81 0 .70 PCF200 1'.35 202 1 0 .95 6J6 0 .55 565 1 1 .75 TDA2020 2.45 
ECC85 0 .60 EM84 0 .70 PCF201 1 .35 2K25 10.00 6J7GT 1.00 5670 3 .50 TDA2030 2 .80 
ECC88 0 .65 EM85 0 .85 PCF801 0 .92 4CX250B 6JS6C 2 .55 5687 8 .15 TOA2532 2 .40 
ECC91 0.65 EM87 1 .10 PCF802 0 .72 26.60 6K7 0.70 5696 2.55 TDA2540 2 .15 * Entrance on * Hours ECC804 0 .40 EMM8032.50 PCF805 1.80 4 CX350A 6K06 3.95 5749 2.00 TDA2590 2 .95 
eCC807 1.30 EN91 0 .95 PCF808 1.48 39.90 6l6GC 1.75 5751 1.50 TDA2600 2.95 Wrotham Rd. (A227) Mon.-Fri. 9.30-5.30 ECC808 2.00 EN92 4 .00 PCH200 1.1 0 5U4G 0.85 6l6GT 1.10 5814A 2.75 TDA2611A 1.95 
ECF80 0 .65 EY84 8 .00 PCl82 0.74 5U4GB 1 .50 6 17 0.55 6080 4 .20 UPC566H 2.95 Near Meopham Stn. Saturday 9.30- 12.00 
ECF82 0.60 EY86/ 87 2.00 PCl83 2.00 5V4G 0 .85 6U8 0.60 6146B 4 .45 UPC575C2 2.95 
ECF86 1.50 EY88 0.60 PCl84 0 .76 5l4G 0 .85 6V6GT 0.90 7360 7.50 UPC100l H P. & P. SOp. Please add V .A .T. at 15% ECF812 1.20 El80 0 .56 PCl85 0 .80 6AB7 0.60 7B7 1.40 5965 2.25 UPC1025 

2.50 El81 0 .56 PCl86 0.76 6A88 0.66 7S7 2.00 6060 1.60 PCll 

* 24-HOUR ANSAPHONE SERVI 

Practical Wireless, November 1981 87 

www.americanradiohistory.com



BATTERIES NICAD. vented. 
BRIDGES W005 22p 
M OA 1 00 32p W02 26p 

rechargeable. 1.2v 4 year PM 7 AZ 90p 5SB40 90p 
Life state:- buttons or tabs. 
AA' HP7 ,5AH 72p ZENERS 
'C' Ul l 1.8AH £1.59 BZY88 5p '0 ' U2 4AH £2,17 BZX6 1 7p 

3v to 18v 
3V3 to 33V 

ELECTROLYTIC TOL - 10% " 50% IN MFDS 
TUBUlAR 63v PLUG IN LEAOS FU AXIAL CJ::: 7)(.5mm 

PCM 5mm SES 
8p mm 08 
1 13)(6 2.2/ 63v llx5 3p 20mm 
2,2 13)(6 4.7/ 63v llx6 5p 6p 
3,3 13x6 10/ 63v 12x8 7p 100mA 
4.7 13x6 22i35v 13)(8 5p 500mA 
6.8 13x7 47/ 35v 12xl0 5p 

lA 

10p 100/25v 13xl0 5p 2A 
I---

10 19x7 220/35v 17)(10 9p PCB 
22 19x9 470/6v3 20x10 11p CLIPS 
47 19)(10 BY ELNA, MULLARD, TO 
100 3lx13 NEC, RUBYCON , SUIT 
220 3lx13 PLESSEY ETC. 1p 1000/ 1 OOv S/E tags 59p 

PO LYESTER PLUG IN BOX STYLE 
LEDS TOL 10% 

AII.t4p PCM All at Gp PCM 125" TlL209 
,001 /400v 10 .2 2/ 250v 15 Green 13p 
0022/400v 10 33/ 100v 15 Red 9p 
.0033/400v 10 47/250v 22 Yellow 15p 
,0047/400v 10 68/ 100v 15 2" TI L220 
.01/630v 10 1.0/ 100v 15 Green 12p 
.022/250v 10 All at 12p Red 10p 
033/250v 10 1. 5/1 00 22 Yellow 14p 
.047/ 100v 10 2.2/l 00 22 CERAMIC 
068/ 100v 10 All at lap 10% 5mm 
.112 50v 10 3,3/ 100v 22 10PF·3K3PF 
In MFDS sizes in mm 4.7/ 1 OOv 27 In E6 5p 

PO LYESTER AXL 
All at9p 10% 

TANT BEAD 5mm 1/ 160v 31131104 
22/400v M3 12 Val Tor V Val Tal V 
,33/160v KT 1853 , 1 20 35 7p 2.2 20 20 12p 
.47/250v MKT ,22 20 35 8p 4.7 10 251 2p 
.68/400v MKT1813 .47 20 35 9p 22 20 35 36p 
1.0/ 250v M KT 1. 0 20 3512p 10020 6 44p 

DIODES by lIT, MULL, SESCOSEM, TEXAS ICOOEDI 
AAZ15 9p CV8790 5p IN916 3p 
8AX13 2p 0A47 5p IN4002 ~t~ BAX16 3p OA90 5p IN4004 
BAY71 9p OA91 6p IN4007 Gp 
8Y 127 7p APG 108 3p IN 414a 1 *~ BY206 19p S2BN71 90p IN5 397 
BY255 9p IAV30 9p IN5404 11p 
BYX 10 30p IN914 2p IN5407 13p 

ICs OIL PINN IN G 1-) LM AND CA 7471141 37p 
301 181 22p 5561141 42p 1310 1141 49p 
308181 42p 565 (14j 95p 1458181 27p 
324114 1 35p 567181 95p 30461141 75p 
348 (141 56p 709 1141 21p 3080 181 82p 
380 (141 55p 7 10 1141 32p 39001141 43p 
38 1 ( 14 1 84p 725181 £1 ,92p 3914(181 £ 1,92p 
555 (81 19p 741 181 15p 13600 (1 61 79p 

IC. LPS CMOS BUFF 30 61p TTL 
74LS-- N 40-- N 15 56p 40 54p 74--N 

00 10p 11 16p 00 10p 17 46p 41 56p 00 10p 
04 16p 20 16p 01 15p 18 56p 42 56p 02 14p 
05 16p 27 16p 02 15p 19 42p 46 98p 04 14p 
08 16p 32 18p 06 56p 20 56p 47 84p 06 10p 
10 16p 86 22p 07 15p 21 56p 49 28p 07 14p 

11 15p 23 15p 50 42p 08 14p 
74S-- N 12 15p 24 42p 68 15p 13 14p 

02 20p 08 22p 13 28p 25 15p 70 15p 14 2Bp 
04 22p 10 20p 14 56p 27 28p 93 56p 42 28p 

SOCKETS GOLO T.!. 8/14/1 6 PI N 7p 
LOW PROF, SILV, STANFORD 24/40 PIN 25p 

MICROS £ £ £ 
2102AN 450 ns 90p 6800P 2 ,B7 6852 2,45 
2 114N 300 ns 1 ,82 6802P 5,B1 8035 1,90 
27080450 ns 3 ,36 682 1P 1,6B 8080A 3,90 
27 16Q450ns 3,B5 6850P 1.68 8154 7 ,90 

RESISTORS E 125% iW C. FILM 1p M, FI LM 3p 

TRANSISTORS B0232/ 6 29p TIP3055 39p 
AC128 25p B0537/ 8 33p TIS90/ 91 Bp 
A 0149 69p 80675A 49p ZTX212A 6p 
A0161/2 39p BF244B 25p 2N696/ 8 19p 
AU113 £1.69 8F258 19p 2N918/ 30 15p 
8C l 07/ B 10p 8F337 21p 2N 1613 2Bp 
8C 1 08/ 8 12p 8FX29/ 88 17p 2N 1711 19p 
8Cl09 10p 8 FY50/ 51 19p 2N2218/19 15p 
8C l 09C 12p 8RY39 24p 2N2222A 12p 
8CI41 /2/3 19p 8SW67/ 68 29p 2N2369A 16p 
8CI77/ 8 12p 8SX29 19p 2N2646 35p 
8C 182/ 8/ L 5p 8U 126 £1.02 2N2905!7 19p 
8C 183/ 8/ L 5p 8U205/ 6 95p 2N3053 22p 
8C 184L8 9p 8U208 89p 2N3054 29p 
8C212/ 8 6p 8U326A £1.02 2N3055 39p 
8C213/ 8 6p MJ2501 £1.09 2 N3442 B9p 
8C214/ U 8 6p MJ3001 £1.09 2N3702/ 4 7p 
8C237/ 8 9p MJE340 30p 2N3706/ 10 9p 
8C2388 9p MJE520 42p 2N3771 /2 B9p 
8C327/ 8 9p MPSA 14 21p 2N3773 £1.39 
8C337 9p MPSAS6 21p 2N3904/ 6 9p 
8C477 19p OC28 B9p 2 N4 358 39p 
8C5478 9p TIP29/ 30 17p 2N5320/2 29p 
8C548B 9p TIP31A/32A 25p 2N5447/ 9 9p 
8C5498 9p TIP41 A/42A 30p 2NS457i9 30p 
BC557/8/9 9p TIP47 42p 2N5550 9p 
8CY70!71 14p T1P112 29p 2N6028 12p 
B01 31/2 29p TI P12 1/ 126 36p 2N6107/ 9 37p 
80135/ 6 22p TIP2955 39p 

SCRS 
S tock of all items 8Tl06 77p 
Enquiries welcome for other items C I 06D 35p 
N o alterna t i ves without permission 2N4444 90p 
Detailed invoice with every order 2N506 1 7p 

TO 
V REGS 

CRIMSON LM309 K £1.12 

COMPONENTS LTD 
LM3 17K £1 ,68 
LM723CN 28p 

99 ST, LEONARDS ROAD, LM7805 42p 
WINDSOR, OEM SALES LM7815 42p 
BERKS SL4 3BZ ACCESS LM7905 53p 
T.,,07535-57340 To" 0632 467B14 LM7915 53" 

CARRIAGE FREE, VAT 15% EXTRA, MOC £3 
9rders less than this will be accepted. but 36p must be 
mcluded 10 cover handling/postage 
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OSMABET LTD 
TRANSFORMERS TO ORDER 

We make transformers 
amongst other things. 

We have capac ity for the supply of transformers to specifica
tion, either one off. or production runs, your enquiries please. 
LOW VOLTAGE TRANSFORMERS , Prim 240V oc, 
63V I ·SA £3·00; 3A £4,15; 6A CT £7 ·90; 12V 1·5A 

' £3 ,75; 3A CT £7 ,90; 6A CT £9·75; 15V 0 ·5A £3,00; 18V 
I ·SA CT £7 ,90; 24V 1·5A CT £7 ,90; 3A CT £9,75; SA CT 
£1B,00; 8A CT £29·25; 12A CT£37 ,50. 
LT TRANSFORMERS TAPPED SEC , Prim 240V .C, 
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 l A £9.00; 
2A £12·00; 0·40·50·60·80-1 00·11 OV 1 A £12.00, 
AUTO & ISOLATION TRANSFORMERS 240/ 110V a,c. 
30104000 watts. many types ex stock, Lists 
MAINS TRANSFORMERS, SPECIAL OFFER, Prim 
240V ae, 250·0·250V 60 M" 6,3V 1 A £3,00 , 9V 3A 
£2 ,50; 25V 300 Ma 90p, 15·0·15V 0,5A £2,50, 12V 4A 
£4,00, 
LOUDSPEAKERS,8ohm. 

~r5~~ ; £,;1", ~~5~~~50? '~~2io~ :~~rdO~d~a;3~~~ ~ :: 
50W £8.50; Tweeters elM 25W £2.50; Dome 3" lOW 
£3; 3i- or 4" 50W £4.50. 
Fu ll range of mini speakers from 1 in. ava ilable. 
" INSTANT" BULK CASSETTE/TAPE ERASER 
Instant er~su re of cassenes, and any diameter of tape spools, 
demagnetises tape heads, 200/240V ac. leaflet £10.00. 
Cassetterrape Head Demagnetiser. £3.SO. 
CHARGING METERS liin diameter 
2A or 3A £1 ·25 eac.h: 5A or l OA £1 ·50 each 
POWER SUPPLY, TWIN OUTPUT Prim 240V ac : 
New. British manufacturer. smoothed d.e. output 20V, 1.5A, 

~~u~.;!~:~~~:~~i:hd~a~r~~:£~?~O~a. plus further 12V 

O/ P TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P .. sec tapped 3-8-150 A-A 6KO. 30W £17·50; A-A 3KO 
50W £26,00; 1 OOW (EL31, KT88 etel £35.00, (Non U/LI. 
G,E,C, MANUAL OF POWER AMPLIFIERS 
Covers valve amolifiers 30W to 400W £1 .25. 
C,B, ACCESSORIES 
C.B. Regulated Power Supply. input 220/240V a.c. Output 
13.Bv d.c. 5A to 7 .SA surge. short circuit protection. £21 .50. 
C.B .. comp lete noise filter combination system lit NFS-1 00. 
DeSigned to eliminate all sources of auto electrica l inter
ference with C.B. reception. installation instructions. £11 .50_ 
C.6. Alternator & Generator Noise filter. for all standard 
2 way systems. with instructions. £3·00. 

CARRIAGE EXTRA ON ALL ORDERS 
ALL PRICES INCLUDE VAT. 

Callers by appointment only. S.A.E. Enquiriea. U.ta. 

. 46, Kanilworth Road, Edgwara, 

Middsx. HAS 8YG . 

Tal: 01-958 9314 

PLEASE 

MENTION 

PRACTICAL 

WIRELESS 
WHEN 

REPLYING 

TO 

ADVERTISEMENTS 

FAMOUS LOUDSPEAKERS Post (2 

MAKE m odel size watts ohms price 
Seas Tweeter 4in 50 8 (7,50 
Goodmans Tweeter 3fin 25 8 £4,00 
Audax Tweeter 3jin 60 8 £10,50 
Seas Mid-Range 4in 50 8 £7.50 
Seas Mid-Range Sin BO 8 £12,00 
Seas Mid-Range 4.fin 100 B £12,50 
Goodmans Full - Range Siin 15 8 £6,50 
Goodmans Full - Range Sin 30 8 £12.50 
Seas Woofer ain 30 8 £14,00 
Rigonda Full- Range lain 15 8 £5,50 
Goodmans Audiom 12PG 60 8 £20,00 
Goodmans Oi12 12in 90 8/15 £27,50 
Goodmans Audiom 12P 50 B/15 £20,00 
EMI 450 13 ;.; 8 10 8 £9,50 
EMI 14A!770 14 :.:: 9 30 8 16,00 

BATTERY ELIMINATOR MAINS to 9 VOLT DC 
Stabilised output, 9 vo l1 400 m,a , UK made with 
terminals. Overload cut out. 5 ·3i \: 2 t in . Transformer 
Rectifier Unit. Suitable Radios. Cassettes. £4,50. 

BAKER LOUDSPEAKERS 
M odel Ohms Inch Watts 
Major 4, 8 , 16 12 30 
Deluxe Mk II 8 12 15 
Superb 8 , 16 12 30 
Auditorium 8, 16 12 45 
Audito rium 8, 16 15 60 
Group 45 4,8, 16 12 45 
Group 75 4,8, 16 12 75 
Group 100 8, 16 12 lOO 
Group 100 8,16 15 100 
Disco 100 8, 16 12 100 
Disco 100 8, 16 15 100 

EMI MINI MODULE KIT 3-way 
Loudspeaker System, EMI 5in 
Bass, 5in Middle, 3in Tweeter, 
with 3·way Crossover and Ready 
Cut Baffle, 15 x 8~in, 
Full assembly instructions, 
Response = 60 to 20,000 cps 
12 watt RMS, 8 ohm, £10 ea, 
£18 ,50 pair. Postage £1 ,50, 

Typo Price 
HI-Fi £14 
Hi- Fi £14 
Hi-Fi £24 
Hi- Fi £22 
Hi-Fi £34 
PA £14 
PA £22 
PA £24 
PA £32 
Disco £24 
Disco £34 

R ,C .S , LOUDSPEAKER BARGAINS 

Post 
£2 
£2 
£2 
£2 
£2 
£2 
£2 
£2 
£2 
£2 
£2 

~ ~~~: ~\~'. ~iiin~3~~·5rn~ ~~~~J;S;:A .a£4~~o~t~in~~~i~if:·:g~ 
15 ohm. 3fin. 5 ,; 3in. 6 ...:. 4in. 7 x 41n. £1.50. 
25 ohm. ~ In . 5 x 3in. 7 x 4in. £1.50;. 120 ohm. 3*-in. dia. £1.50. 

LOW VOLTAGE ELECTROLYTICS 
1,2, 4,5,8, 16,25, 30,50, lOO, 200mF 15V lOp. 
500mF 12V 15p; 2SV 20p; SOV 300; 
1000mF 12V 20p; 25V 35p; 50V SOp; 1200mF/76V BOp. 
2200mF 6V 25p; 25V 42p; 40V 60p; 2000m F/ l00V £1 ,20, 
2500mF 50V 70p; 3000mF 2SV SOp; 50V 65p, 
3300mF 63V £1 ,20; 4700m F 63V £1,20; 2700mF!76V £1 . 
4 700m F 40V 8'5p; 1000 mF 1 OOV £1; 5600mF 76V £1.75, 

HIGH VOLTAGE ELECTROLYTICS 
8/4 50V 45p 8 . 8/450V 75p 50 ·· 50/ 300V 50p 

16/ 3S0V 45p 8d6/ 450V 75p 32 - 32 - 32/325V 75p 
32/ 350V 75p 20 .. 20/450V 75p 100 · 100/275V 6~ 
50/ 350V BOp 32, 32/ 350V SOp 150. 2OO1275V 70p 
50/ 5()()V£1.20 32, 32/ 500V £1.BO 220/ 4S0V 95p 

MANY OTHER ELECTROLYTICS IN STOCK 

TRIMMERS 10pF, 30pF, SOpF, 5p. 100pF, 150pF, 15p. 
CONDENSERS VARIOUS, l pF to 0 01mF . 3p. 
PAPER 350V-O.l 7p ; O'51Jp; 1mF 1S0V 20p ; 2mF 150V 20p 
400V-O ' 001 to 0 ·05 5p; 0 ' 115p; 0 ·25 25p; 0 ·47 35p. 
MICRO SWITCH SINGLE POLE CHANGEOVER 30p, 
SUB-MIN MICRO SWITCH , 30p. Single pole change over. 
TWIN GANGS 120pF SOp; 500pF [1, 
GEARED TWIN GANGS 25pF 95p; 365pF £1; 
365 - 365 + 25 . 25pF £1 . Single Gang 500pF £1 .50. 
NEON PANEL I.NDICATORS 2S0V. Red q . '0( . 4Sp4,. 
ILLUMINATED ROCKER SWITCH, Single pole, Red 65p. 
RESISTORS. 100 to 10M. 1W, 1W. 20% 2p; 2W. lOp. 
HIGH STABILITY. tw 2% 10 ohms to 1 meg .. Bp. 
Dino 5%. Preferred va lues 10 ohms to 10 meg .. 3p. 
WIRE-WOUND RESISTORS 5 watt. 10 watt . 1S-wan 20p. 
CASSETTE MOTOR. 6 ,ott £1 ,00. 
CAS'SETTtMECHA.NTSM, 6vor 12v Stereo Head £S. 
ALUMINIUM CHASSIS 18 s.w.g. Undrilled. 4 sides. riveted 

~~ri~~~~6, .9ri; "1 ~t.in9~£2'; i~~~~i.~~; ~~i~·6;~{~~.~~2~1.o ~ 
, 3 ) 3 ;. 2tin.-£1.50; , 3 y 8 :... 2tin.-£2·20; 113 x 10 x 2iin 
-£2,70, ANGLE BRACKET 6 t x t;n,,--25p, 
ALUMINIUM PANELS 18 s.w.g. 12 x 12;n.-£1.30; 14 x 
9in.-£1.20; 6 . 4in.-36p; 12 x 8in.-90p; 10 x 7in.--80p; 
a x 6in.-60p; 14 I( 3in.-GOp; 12 x 5in.- GOp; 
16 x 10in.-£ 1 .40; 16 x 6in.-90p. 
BLACK PLASTIC co~struction box with brushed aluminium 
facia size 6t 4t " 2" £1 ·50. Many other sizes. 
BRIDGE RECTIFIER 200V PIV t amp SOp, 2 amp £1·00, 

id'a'~L~1 S5~,M~Ulp5:?opD6~~~~~a: Dl~8+ ~5j,30p. 
MiNIATURE TOGGLES SP, 40p; OPDT, 60p, 

BSR STEREO CARTRIDGES Se7 £2; SC12 £3, 
Sonotone 9TA~HC £2.50. V. I 00 Magnetic £7. 

MAINS TRANSFORMERS 
Post Post 

6V. 500mA .... . £2.00 sap 6-0-6V 100mA.. £1.BO 80p 
12V. 1 OOmA .. £1.30 BOp 9 -0·9V 50mA ... £1.50 BOp 
12V,7 50A. , £2,00 80p 12V,3a .. ......... .... ,, £3,50 £1 
10-0-10V 2a .... . £3.00 £1 l OV.30VAOV.2a. £3.50 £2 
30V. 5 amp and 20V, 1 amp ......... £3.00 £1 
17V-0-17V. 2 a .. ~ £4.50 £2 20V-0-20V, 1 a . . £3.50 £1 
O.5 . B.l0.16V .~a.£2.50 £1 2 of 18V. 6 a .... £11.00 £2 
9V. 3 amp ..... ...... £3.50 £1 12-0· 12V.2 a .... £3.50 £1 
15·0- 15V 2 a .. ,£3,00 £1 9V , tamp .............. £1.50 80p 
35V. 2a .... .. ..... .. £3.50 £1 28V.la · 28V la ... £5.00 £2 

~g~:4it .~iNia ~~'~ ~1 ~~;J"l;~~5A W-gg ~~ 
Radio Component Specialists 

337, WHITE HORSE ROAD 
CROYDON , SURREY, U,K, TEL ; 01-6841665 

Post 65p Minimum. Callors Welcome. Closed Wed. 
Phone order. with Acce.a- Barclay- Viaa. Usts 2ap Stamp. 

Practical Wireless, November 1981 
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This new style course wil l enable 
anyone to have a real understanding 
of electronics by a modern, practical 
and visual method. No previous 
knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy 
steps mastering all the essentials of 
your hobby or to start or further a 
career in electronics or as a self 
employed servicing engineer. 

Al l the training can be carried out in 
the comfort of your own home and at 
you r own pace. A tutor is available to 
whom you can write personal ly at any 
tlrne, for advice or help during your 
work. A Certificate is given at the end 
of every cou rse. 

You will do the fol lowing : 
.Build a modern osci ll oscope 
.Recognise and handle current electronic 

components 
• Read ,draw and understand circu it diilnr'ilnls l 
. Carry out 40 experiments on basic 

electronic circuits used in modern 
equipment 

.Build and use digi tal electronic circuits 
and current solid state 'chips' 

• Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T.V ., 
H i-F i and microprocessor/computer 
equipment. 

NewJob?NewCareer?NewHobby?Get into Electronics Nowl 
r: ---------------------------I , Please send your brochure without any obl igation to I am interested in : PW!11 !821' 

I ~ E NAME C=::J CO UR SE IN ELECTRONI CS I 
as desc ri bed above 

I ADDRESS C=::J RADIOAMATE UR LI CENCE 
C=::J MICROPROCESSORS OTHER SUBJECTS I 

I C=::J LOGIC COU RSE I 

I itiLiShNatioDalBadjo8c~AScmomReading,Berks.RG17BR I 
~--------------------- ______ I 

"Rubber Duck to Logi Baird, 
say good buddy, where do I 

"ANGLIA of course!! they are 
the UK's leading supplier of 

Motorola & Japanese types" 

ANGLI~ COMPONENTS 
BURDETT ROAD WISBECH CAMBS PE13 2PS 

Telephone 0945 63281 Telex 32630 

MIGHTY NINETY PACKS ALL 90pEe.lnc.VAT. 

MNl 
MN2 
MN3 
MN4 
MNS 
MN6 

MN7 
MNB 
MN9 
MN10 

BUY SIX PACKS AND OET A SEVENTH PACK FREE I 
POSTAGE UP T0'4 PACKS ISp PER PACK. 5 PACKS OR MORE POST FREE. 

300 t wan pra-formed resistors. 
200 t and f watt resistors. 
100 , and 2 watt resistors. 
50 wire wound resistors. 
100 metal oxide resistors. 
12 assorted potent iometers. 

25 assorted pre-set resistors. 
50 assorted electrolytic caps. 
100 assorted ceramic caps. 

MN31 
MN32 
MN34 
MN40 
MN42 
MN43 

15 assorted trimmer caps. 
15 30pF beehive t rimmers. 
25 min. glass reed switch. 

50 polystyrene capacitors. 
10 BC 1 07 transistors. 
10 BCl 08 transistors. 

M N44 10 slide switches splco. 

MN51 10 ·2" red led. 

100 mixed caps, poly. ceramic. MN52 10 · 125" red led. 
elect, mica, etc . MN53 20 a·' mfd 25V ceramic disc. 

MN13 20 assorted transistors MN54 200·01 mfd 25V ceramic disc. 

MN14 40 lN4148diodes. =::~ ;: ~~;~3t~aO~~f~~:.eg . 
MN22 8 ·2 " LED's with clips 4 red , MN62 3 x TIP31 transistor. 

2 yellow, ' 2 green). MN63 30 mixed polyester caps., 
MN23· lib nuts, screws, washers. etc. C2BO, Siemens. etc. 

Mkrowa ve Module. as described in Practical Wireless " Exe". Project Wessex Alarms 
complete with horn. £8.00 + 50p postage. 

CHORDGATE LTD(DeptC) 
75 Faringdon Road, Swindon, Wilts. Tel. (0793} 33877 

Retail premises at above address. 

Practical Wireless, November 1981 

VALVES EY51 0.95 P05oo/5 1o .UAF42 1.20 5B/255M SF12 1.50 

EYBI 0.65 4.30 JBFBo 0.70 11 .50 SFI4 1.15 

EYBS/B7 0.60 ' PFL200 1.10 JBFB9 0.70 '5B/25BM SFI 5 1.30 
AIoB5 1.40 ECH42 1.20 

EYBB 0.65 2.60 JBlI 1.25 8.80 SFI7 1.15 
A2293 1.80 ECHBI 0.10 

EIBo 0.10 PL36 1.25 UBL21 1.15 5R4GY 1.30 SF23 O.lS 
42900 9.20 ECHB4 0.80 

EIBI 0.10 PLBI 0.65 UCCB4 0.85 5U4G 0.15 SF24 1.15 
ARB 0.15 EClBO 0.10 

GY501 1.30 PLB2 0.10 UCCB5 0.10 5V4G 0.15 SF33 10.50 
ARP3 0.10 ECLB 2 0.75 

Gl32 1.05 PLB3 0.60 UCFBo 1.30 '5Y3GT 0.80 SGAB 0.90 
ATP4 0.60 ECLB3 1.40 

G133 420 PLB4 0.95 UCHB I 0.75 513 1.50 SGHBA 0.95 
BI2H 3.90 ECLB5 0.80 

G134 2.30 PL504 1.45 UCLB 2 0.95 514G 0.15 6HS 1.60 
CV31 1.40 ECLB6 0.90 

G131 3.90 PL50B 1.95 UF41 1.25 514GT 1.05 6J4 1.35 
oAF96 0.10 EF31A 1.50 

KT66 6.30 PL509 2.90 UFBo 0.95 6/3OL 2 0.90 6J4WA 2.00 
0ET22 21 .8~ EF39 1.26 

9.20' PL519 3.20 UFB 5 0.95 6AB7 0.10 .SJ5 2.30 
oF96 0.10 EF40 125 

KTBB 8.95 PLB0 2 3.20 UL41 1.50 SAC7 1.15 SJ5GT 0.90 
oK9S 120 EF41 1.30 

13.80' PY33 0.70 ULB4 0.95 SAG5 0.60 SJS 0.65 
oH7S 0.75 EFBo 0.85 

MH4 2.50 PYBO 0.70 UMBO 0.90 SAHS 1.15 !;JSW 0.90 
oL92 0.60 EFB3 1.15 

MLS 2.50 PYBI /BOO UMB4 0.10 SAK5 0.65 SJ7 120 
oYBS/B7 0.61 EFB5 0.60 

N7B 9.90 O.BO UYB2 0.70 SAKB 0.60 SJESC 2.95 
oYB02 0.65 EFBS 0.75 PYB2 0.S5 UYB 5 0.85 SAL5 O.SO SK7 0.80 
E551 1420 EF91 1.50 OA2 0.70 

PY B3 0.60 SAL 5W 0.85 SK7G 0.50 oB2 0.80 VRI0 5/30 
EBBCC 1.10 EF92 2.90 

PABCBo 0.60 PYBB 0.85 1.25 SAM5 420 SKBG 0.65 
EBBCC/OI EF95 0.65 

PCB5 0.75 PY500 1.10 VRI50/30 SAMS 1.50 SLSM 2.80 
3.10 EF9S 0.60 

PCBS 0.95 PYB09 6.45 1.35 SANBA 2.50 SLSG 2.50 
E92CC 120 EFIB3 0.80 

PCBB 0.95 PYBoI 0.80 XSS 0.95 SA04 3.40 SLSGC 2.10 
El BoCC 2.80 EFIB4 0.80 XSIM 1.10 SA05 1.00 SLSGT 125 
EIBoF 6.30 EFB04 4.95 I XRI ·S400A SA05W 1.80 SL7G 0.65 
El B2CC 4.95 EFBI2 0.15 VAT. INCLUDED 82.90 BASS 1.15 SlIB 0.10 
EA7S 2.25 EFL200 1.85 ' 1759 9.00 SATS 0.90 SLOS 2.95 
EABCBO 0.60 EH90 0.85 PC900 1.15 OoV0 3/10 1749 0.75 SAUS 0.60 SL020 0.70 
EB91 0.80 EL32 1.10 PCCB4 0.50 2.85 IBooU 3.45 fiAVG 0.85 S07G 1.30 
EBC33 1.15 EL34 1.80 PCCB9 0.85 00V03/2oA IBoIU 3.75 SAX4GT 1.30 SSA7 1.00 
EBC90 0.90 2.90 PCCIB9 1.05 14.40 IB03U 3.95 SAX 5GT 1.30 SSG7 1.15 
EBFBo 0.60 EL37 HO PCFBo 0.80 OOV03/25A 1900T 2.45 SBBG 0.40 SSJ7 1.05 
EBFB3 0.80 mB 4.60 PCFB2 0.70 21.20 IA3 0.85 SBAS 0.55 S5K7 0.95 
EBFB9 0.80 EL41 1.40 PCFB4 0.75 OoVoS/4oA IL4 0.50 SBES 0.60 S5L7GT 0.85 
EC52 US ELBI 0.95 PCFBS 1.50 IS .IO IR5 0.60 SBGSG I.S0 S5N7GT 0.80 
EC91 3.40 ELB2 0.70 PCFB7 0.50 OV03 ·12 154 0.45 S8JS 1.30 S5R7 1.10 
EC92 0.65 ElB4 0.80 PCF200 1.60 4.20 155 0.45 SB07A 0.85 , S507 0.95 
ECCBI 0.65 ELBS 0.95 PCF201 1.85 5CI /40oUO 1T4 0.45 SBR7 HO SVSG 1.50 
ECCB2 0.60 EL90 1.00 PCFBoO 0.50 5CI /So04.50 IU4 0.80 SBWS 5.20 SVSGT 0.95 
ECCB3 0.15 EL91 4.20 PCFBOI 1.75 SPSI 1.80 IX2B 1.40 'SBW7 0.90 SX4 0,)5 
ECC84 0.80 EL95 0.80 PCFB02 0.85 TI21 16.60 2021 0.90 ·6C4 0.50 6X4WA 2.10 
ECCB5 0.80 El504 1.10 PCFB05 2.45 ·U25 1.15 2K25 11 .90 ,SCS 0.55 SX5GT 0.65 
ECCBS 1.40 m09 2.)0 PCFBOS 120 U2S 1.15 2X2 1.15 :SCH S 820 SYSG O.!IO 
ECCBB 0.80 ELB 02 1.70 PCFBOB 2.05 U2l 1.15 3A4 0.70 :6CLS 1.70 S14 0,)0 
ECCIB9 0.95 ELB 21 820 PCH200 1.35 UI91 0.85 30S 0.50 :SCY5 1.15 7B7 1.15 
ECCB04 0.90 ELB2 2 9.90 PCLBI 0.75 U2BI 0.70 3022 23.00 :SOS 0.70 l Y4 1.00 
ECFBo 0.85 EM31 1.60 PCLB2 0.95 U301 0.65 3E29 10.00 ;SEAB 320 902 0,)0 
ECFB2 0.65 EMBO 0.85 PCLB4 0.90 USOO 11 .50 354 0.60 ,SFS 1.60 90S 2.90 
ECFBOI 1.05 EMB I 0.85 PCLBS 1.05 UBOI 0.90 5B/254M 'SFSGB 1.10 IOC2 US 
ECH34 2.25 EMB4 0.95 PCLB05/B5 UBC41 1.20 14.00 ;aFT 2.60 10FIB 0.)0 
ECH35 1.70 EMBl 1.15 1.25 UABCBO 0.75 SFBG 0.85 IOPI3 120 

POSTAGE: (1 ·£3 3D,. £3·£5 40,. £5-£10 45, . £10·(15 'SPECIAlOUAlITY 
GOp. Over (15 hee. minimumorrler£ l . COLOMOR 907353/ 
A lotol these valves are VALVES AND London 

(ELECTRONICS) LTD. Imported and pr i ces TRANSISTORS 170 Goldhawk Rd., London W.12 .... ary tor each delivery, 
so we reserve the right T elephone enQUi ries Tel. 01-743 0899 for velves, tranail -
to change prices for tors, etc .; retall Open Monday to Friday 9-1 pm, 
new stock when un- 749 3934, trade and 2.00-5.30 pm. 
avo idable . export 743 0899. 
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SELLING OR 
BUYING 

A classified advertisement 
could solve your problem at 

very little cost. 

RING L1NDA 
01-261 5846 

Receivers and Components 

BALLARD'S OF TUN BRIDGE WELLS havc moved to 
54 Grosvcnor Road. no lists. S.A.E. all enquiries phone 
Tunbridge Wclls 31803. 

BRAND NEW COMPONENTS 
BY RETURN 

HIGH STABILlTV RESISTORS. 
tw Ca,bon Film E1 2 Se,ies 1R·lOM. IE24 2R.6M21-1p 
• . W. -iW &' lW Metal Film E12 Series 10R-2M2~2p 
METAL FILM tw 1% E12 series lOR to 1 MO-3p 

~J'L,(~":8~;,. Ceramic E12 100V 2% l .Bpt. to 47pf.-3p 
2% 56pt. to 330pt.--4p. I ~ 390pt. t? 4700pt.--4p 
Plate Ceramic SOV Wkg. Vertical Mountmg. 
E 12 22pf. to 1000£f. & E6 1 K5~f. to 47Kpf.-2p 

~~~ia~O~5~O'.ti~t.er .05303~ ~~!7 Ve&,IC8J6~OU~~d~~~ 
0.1-Sp. 0.15 & 0.22--6p. 0.33 & 0.4/--6p 
0.68-11p. 1.0-1Sp. 1.5-20p. 2.2-22p 
ELECTROLYTIC. Wire Ended "(MfdsNoits). 

0.47/50 50 12/25 6, 100/25 7, 470/2 5 t1, 
1.0/50 5, 12/50 6, lOO/50 8, 470/40 tBp 
2.2/50 Sp 47/16 Gp 220/16 Bp 1000/15 15, 
4.7150 50 47/25 6, 220/25 8, 1000/25 t8, 
to/SO 50 47/5G 6, 220/50 to, 1000/40 350 
22/16 6p 100/16 7p 470/16 I1p 2200/ '6 20p 

TANTALUM BEAD SUBMINIATURE ElECTROlYTtCS. 
0.1. 0.22. 0.47. t.O. 2.2 '. 35V & 4.7 " 6.3V-14p 
4.7/t6V & 25V·-1Sp. to/16 & 22/6-20p. to/25-29p 

1 ~)Wi2lWt:;~'t ~~~~~4 7 /~~~O:' 22tO~~{t~£1~gg 
Polystyrene S3V Wkg. E12 Series Long Axial Wires. 
to pt. to 820 pt.-3p. 1000 pf. to t O.OOOpf.--4p 
TRANSISTORS: 
B(107/ 8/9 10p BC182l Bp SF,97 10p 
8CI47/8/9 lOp BC184L 8p BFY50/ 51 / 521Bp 
8CI57/8/9 10p BC212l Bp BFX88 25p 
BC547C/BC/9C 7p BCY7Q 15p 2N2926 1p 
BC557C/8C/9C7p SF 194 ,Op 2N3055 SOp 

8 Pin D.I.l. Le's 741 Op/amp.-18p. 555 Timer- 24p 
Holders 8 pin- gp. 14 Pin- 12p. 16 Pin-14p. 28 Pin-25p 
40 Pin-30p. 
DIODES (p.i.v./amps). 
75/25mA lN4148 2p 12SD/ IA BYI27 lOp 
lOO/lA lN4002 4p 400/3A lN5404 14p 
aOO/IA lN4Q06 6p SO/I .SA SIMl Sp 
IOOO/IA lN4007 7p 30/ 150mA AAY32 12p 

f~:-E~e~~~D~e3 to 33V 400mW-8p. lW-l4p 
~'r~~~:t~ fo~·: ~~:~f!g~~~~'e~rer;~ Y5eu~~~~ 
FUSES. 20 mm. GIa ••. tOOmA to 5A. a.8.-3p. AlS.-Sp 
~S.l~~.G~2~E~~~W~S&, ~tv 8~:5t,?~~:. tpg~S;;3S, 
PRESET POTENTIOMETERS 
~OmW&fWl00Rto 1MO-7p. 
PAIRS BATTERY SNAPS PP3-5p. Ppg- lOp 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield 58 ORN . 
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V.A.T. Inclusive Prices, Postage 15p 
(FREE over £5.00) 

SMALL ADS NOTICE TO 
READERS 

The prepaid rate for classified adve'rtisements is 28 pence 
per word (minimum 12 words I. box number 60p extra. 
Semi-display setting £9.50 per single column centimetre 
(minimum 2 ·5 cmsl. All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed " Lloyds 
8ank Lld". Treasury notes should always be sent registered 
p05t. Advertisements. together with remittance should be 
sent to the Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited , King's Reach 
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261 
58461. 

Whilst prices of goods shown in 
advertisements are correct at 
the time of closing for press, 
readers are advised to check 
tvith the advertiser both prices 
and availability of goods before 
ordering from non-currelll issues 
of the magazine. 

VHF CONVERTOR. 45·220MHz. 28·30MHz tuneable 
IF. Highly sensitive unit. £8 inc. pp. 50·30 OHMz type 
£9.50. Sae data. lists. H. Cocks. Cripps Corner. 
Robertsbridge. Sussex. Te!. 058083·317. 

BOURNEMOUTH/BOSCOMBE. Electronic components 
specialists for 33 years. Forresters (National Radio 
Supplies) late Holdenhurst Rd. now at 36. Ashley Rd. , 
Boscombe. Te!. 302204. Closed Weds. 

VALVES 
Radio - T. V. - Industrial - Transmitting 

ProjeclOr Lamps and Semiconductors 
Wc Dispatch Valves to all parts of the world by return 
of post. Air or Sea mail , 6000 Typcs in stock, 1930 to 
1976. Obsolete typcs a speciality. List 60p. Quotations 
S.A.E. Open to callcrs Monday to Saturday 9.30 to 
5.00 dosed Wednesday 1.00. We wish to purchase all 
types of new and boxed Valves. Projector Lamps and 
Semiconductors. 

COX RADIO (SUSSEX) LTD. 
Dept. P. W. The Parade, East WiUering, 

Sussex P020 SBN 
West Wiltering 2023 (STD Code 024366) 

AUTOMA TIC MORSE DECODER - Low cost. easy 
build 9v circuit. Accepts audio input or practice key. Gives 
continuous readout on 12 character alphanumeric display. 
Settd £3 .95 plus large S.A.E. for full y detailed 17 page 
construction data. Parts and p.c.b. avai lable. MacRitchie 
(Micros). 100 Drakics Avenue. In verness IV2 3SD. 

CRYSTALS MADE TO ORDER within 6 weeks. 4· 
105MHz. wires or pins. £3.90 each inelusive. Hartley 
Crystals. Green Lane, Milford, Godalming, Surrey GU8 
5BG. 

~e~Y~;g~~~OCB;sa~~ldn~; i~~uhs-t~r:lc~~~~iie~~~llb~~~~~lf~~e~ 
~tc3~il1:s'1 ~O~~3~;e5: ~~~i5n~~~. ~3~;~~~trlo~i~\S J~6~ 
5·0. 6·0.7 ·0.8 ·0.9·0. to·O. 10·7. t2·0. 15·0. 16·0. t8·0. 
20·0, 38·6667 MHz, £3 ·35. Selected freqs stocked in 
Glider, Marine and 27 MHz bands. Any freq made to order in 
8 weeks from £4·10. 2 -3 week service available. 
FILTERS Your best source for 6 and 8 pole and monolithics 
foe AM. cw. SS8. FM. on 455 kHz. t·6. 9·0. to·7 . 2t·4 
MHz, etc. 
Prices inc. VAT and UK post. SAE lists. 

P. R. GOLLEDGE ELECTRONICS 
G3EDW. Merriot!, Some .... , TAle 5NS. 

Tel: 0480 73718 

MEMORIES 27 16 (TMS 2516) Special OfTer £3.50. Red 
LED's lOp + SOp P&P. S.A.E. for list,. T.H.D. 
Electro nics. 90 Longford. Yate. Bri stol. 

T.V.!. FILTERS, pre·amps. 24v· 12v voltage reducers. 
Send S.A.E. for full list and money saving voucher. Apex· 
Enterprises~ 329 Welford Road. Leicester. Tel. 704284. 

Southern Valve Co., 
2nd Floor, 6 Potters Road, New Bamet, Hert •. 

Tel: 01-440 8641 fo r cu rren t prices & avai lability. all DODular 
waives stocked. SAE Lists. Cash with order. Same Day Postal 
! .Despatch. Telephone afternoons preferred. Not Thursday. 

Valves. Tubes. Aerials etc by LEADING- MAKERS. Send SAE 
Lists or Phone for current prices. Counter or MAIL ORDER. NO 
COD . Speedy Despatch assured. No order under [1. 

Phil!Pel~~1~9' f 9~'~rO 9~~a~~c~id'in B~~~~rn~)~rt •. 
Closed Thursday. Telephone ~or Shop Hours. 

WE REPAIR/RESTORE valve type communication 
receivers with a one year guarantee. For a rree quote 
tclcphone Corby 61697. Vintage British Radio 
Components Co .. 22 Thurso Walk. Corby. Northants. 

TRIO R 1000 Communications Recei ver. 200KHz· 
30.0MHz. As new. £225. Phone Caterham 49615. 

Aerials 

TV-DX 
FM-OX and all domestic reception re9.uirements - Fringe or 

'~~c~~'o~~j~~: 8::;P~~~si 9\f~~t~I:~~:r~~~sar~~~rSAEanjl 
enquiries. please. 
"ROGER BUNNEY'S TVDX BOOK (2ND EDITION I £2.35 

inc. post + packing. 

SOUTH WEST AERIAL 
SYSTEMS (PW) 

10, Old Boun~!r ~8;:;r~~o~bury. Dorset. 

COPPER AERIAL WIRE 14swg hard drawn 70' £5.34. 
140' £8.84 inc. VAT. Postagc £1.75 T.M.P. Electronics, 
Supplies, Britannia Stores, Lceswood, Nr. Mold. N. Wales. 

ANTI-TVI TRAP DIPOLES 
,981 Range: Shortwave Listener Aerials 

Indoor models £14.50 & £27 .S0 
Outdoor models £30.00 & £36.00 
Lists 10 x 8 in 17p SAE. Aerial Guide SOp 
Indoor and Invisible Aerials £3 .50 

Callers Welcome Tel: 03986-215 

G2DYM, Uplowman, TIverton, Devon. 

Books and Publications 

OUT OF PRINT BOOK SERVICE. 17 Fairwater Grove 
(E). CardifT. Send S.a.e. for details. 

STATION LOGBOOKS with invaluable reference in· 
formation £2.25. Mobilc Minilogs SOp. CaUsign Window 
Stickcrs £1 .50. Beauprint. Meltham Road. Honiey. 
Huddersfield. Trade/Club enquiries welcome. Tel. 0484-
662824. 

SERVICES 

OSCILLOSCOPE repair and calibration. Quick service. 
competit ive ratcs. W.!.R. Electronics 01·367·6816. 

Courses 

COURSES. Radio Amateurs Examination. City & Guilds. 
pass this important examination and obtain your GB 
li cence, with an RRC Home Study Course. For details of 
this and other courses (GCE, proressional examinations 
etc) write or phone. The Rapid Results College, Dept. JX 1. 
Tuition House. London SWI9 4DS. Tel: 01·947 7272 
(Careers Advisory Service) or for prospectus requests ring 
01 ·946 1102 (24 hr RecordacaU). 

When replying to Classified Advertisements 
please ensure: 
(A) That you have Clearly stated your 

requirements. 
(8) That you have enclosed the right 

remittance . 
(C) That your name and address is written 

in block capitals, and 
(D) That your letter is correctly addressed 

to the advertiser. 
This will assist advertisers in processing and 
despatching orders with the minimum of 
delay. 

Practical Wireless, November 1981 
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Service Sheets 

G T TECHNICAL INFORMATION SERVICE 
• • 76 CHURCH ST., LARKHALL, LANARKS. 

A ny full size service sheet - still only £1 + s.a. e. 
Thousands of different sheets & manuals in stock (many of these only obtainable from us) 

Repair data your named T.V. £6 (with circuits £8) 
Domestic Equipment, exploded diags, circs, etc. in 2 huge binders £26.50 
S.A.E. for free newsletter. price lists. any quotation. bargain offers. unique T.V. publications. 
2 big catalogues list thousands service sheets/manuals plus £4 vouchers for £2 + large s.a.e. 

Complete British Colour 1V circuits. etc. in 3 huge binders only £39.50. 

Phone: 0698883334 anytime. Callers 4-6 pm weekdays, Sat. after 10. 

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.S., 190 
Kings Road. Harrogate. N. Yorkshire. Tel. (0423) 55885. 

SERVICE SHEETS, Radio. TV etc. , 10,000 models. 
Catalogue 25p. plus S.A.E. with orders. enquiries. 
TELRAY.5 Henderson Street, Preston PRI 7XP. 

SERVICE SHEETS, Radio. Television. Stereo. etc .. from 
50p. Catalogue 25p. S.A.E. with orders. enquiries. 
Hamillons. 47 Bohemia Road. St. Leonards. Sussex. 

VINTAGE RADIO AND TV Service Sheets, huge stock. 
1914· 1955. Access. Barclayeard. Vintage Wircless Co .. 64 
Broad Street. Staple Hill. Bristol BSI6 5NL. Tel. 0272 
56.1472. 

30,000 SERVICE SHEETS IN STOCK 
COLOUR MANUALS ALSO AVAILABLE 

TV Monas, Radios £1 .25 - Tuners £1.25 - Taoe Recorders, 
Record Players, Transistors from £1.25 - Car Radio £2.00 

I S.A.E. - Stereograms. Radiograms from £1 .25 - Except 
Colour TV L:ircuits trom £2. - State. it circuit will do. it 
sheets are not in stock. All TV sheets are full length 24 x 
12". not in Bits & Pieces. All other Data full lengths. Free 
Fault Finding Chart or TV Catalogue with order. Crossed 
P.D.s returned. if sheets not in stock. S.A.E. please. 

C. CARANNA 
71, aNufort Park, London NW11 sax 

01-458 4882 (Mall Order) 

Educational 

CAREERS in Marine Electronics, Courses commencing 
September and January. Further details, The Nautical 
College, Fleetwood FY7 8JS. Tel. 03917 79123. 

For Sale 

FRG 7. Mint. Makers guarantee. £ 170. D. Love, 4 St. 
Chads Road. Lichoeld. StafTs. 

High Quality AM Car Radio 
Push button. Provision for rear speakers with 
independent volume control. Made in Japan to 
highest specification for leading American Car 
Manufacturer. Complete with installation kit but ex· 
cluding Makers name plate. £12.50 including 
VAT., postage & packing. 

GEEMARC LTD., 
1-3, Albert Place. 
London N3 1 QB. 

Tel : 01-346 9374. Talex : 261957 GMARC G. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

NEW BACK ISSUES of " Practical Wireless" available 
90p each post free. Cheque or uncrossed PlO returned if not 
in stock. Bell's Television Service, 190 Kings Road, 
Harrogate. N. Yorks. Tel : (0423) 55885. 

Wanted 

ELECTRONIC COMPONENTS PURCHASED. All 
types considered - Must be new. Send detailed list - Offer 
by return - WALTONS, 55A Worcester Street, 
Wolverhampton. 

.. WE BUY SURPLUS ELECTRONIC COMPONENTS, 
PCB's etc, for cash. Tel : (0703) 785862. 

Miscellaneous 

TELEPHONE ANSWERING MACHINE. Build your 
own for under £ 10 plus any cassette recorder. Send £3 for 
circuit and plans. S. D. Cross. 24 Thorney Road. Streetly. 
Sutton Cold field. West Midlands. 

PURBECK OSCILLOSCOPE, part built. 3 boards, case. 
Ring for details. £65. 01 ·864 2203. 

C.W.A.S. ALARM. Send now for the latest discount 
catalogue or Professional Burglar Alarm Equipment. 
C.W.A.S. Alarm, 1I Denbrook Walk, Bradford BD4 OQS, 
W. Yorks. Phone 0274682674. 

ADVERTISERS 
PLEASE NOTE 

Our Box Number SeIVice is 
NOT 

available for Mail·Order 
AdvertiSing 

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. November 1981 

Send to: Classified Advertisement Manager 

PRACTICAL WIRELESS, 
C ..... fled Adverti.ament Dept., Rm, 2337, 
King' . Reach Tower. Stamford Street, 
London SE1 9LS Telephone 01 -2615846 

Rate 
28p per word, minimum 12 words. Box No. 60p extra. 
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Miscellaneous Continued 

LOSING OX? 
ANTENNA FAULT? Check with an Antenna 

Noise Bridge. MEASURE resonance 1-
150MHz a nd radiation resistance 2-1000 
ohms. £15.70. 

RARE OX UNDER QRM? DIG it OUT with a 
Tunable Audio Notch Filter. between your 
receiver and speaker. BOOST your DX/QR M 
ratio. 40dB notch. hear W EAK OX. £13.80. 

CAN 'T FIND OX? Get S POT-ON wi th a Crystal 
Calibrator. between your antenna and receiver, 
1 MHz. 100. 25KHz MARKERS. £ 23.80. 

V.l. F.? EXP LORE 10- 150KH z. Receiver £16.50. 
TIME WRONG? MS F CLOCK is ALWAYS 

COR RECT - never gains or loses. S ELF 
S ETTING at switch-on. 8 digits show Date. 
Hours. Minutes and Seconds. au to GMT/ BST 
and leap year. receives Rugby 60KHz atomic 
time signals. built-in antenna, 1000Km range. 
GET the TIME RIGHT. only £62.80. 

Each fun-ta-build kit includes all parts. printed 
circuit, case, instructions, postage etc. money back 
assurance so GET yours NOW. 

CAMBRIDGE KITS 
45 (PYl Old School Lane, Milton, Cambridge. 

UH AIRCRAFT FREQUENCIES LIST including spot 
frequencies of airports. a ir traffic control services, weather 

-reports. navigation beacons. etc. £ 1. UK Marine Fre
quencies List including spot frequencies of coast stations, 
(plus broadcast times) port operations, navigation beacons. 
etc. £1. International Distress Frequencies Chart 7Sp. 
Prices inc lude postage, same day despatch . PLH 
Electronics, 20 Vallis Road. Frome, Somerset BA I I 3EH. 

VHF CONVERTO R. 45·220MHz. 28·30MHz tuneable 
IF. Highly sensitive unit. £8 inc. pp. 50·30 OMHz type 
£9.50. Sac data. lists. H. Cocks, Cripps Corner, 
Robertsbridge. Sussex. Tel. 058083·317. 

ICOM TRIO/KENWOOD OWNERS. Very informative 
separate newsletters. Details S.A.S.E. G3RKC QTHR. 

GLADSTONE RADIO, Aldershot. Watch this space. 

MARCO TRADING 

SU P ERB INST R UMENT CASES by Baze ll i, 
manufactured from P.V.C . Faced steel. Hundreds of people 
and indust rial users are choosing the cases they require 
from our vast range. Competitive prices start at a low 
£ ) .05 . C hassis punching facilities at very competilive 
prices. 400 models to choose from . Suppliers only to 
Industry and the Trade. BAZELLI. (Dept No. 25). St. 
Wilfrid's. Foundry Lane. HallOn. Lancaster LA I 6L T. 

RECHARGEABLE 
BATTERIES 

PRIVATE & TRADE ENQUIRIES 
WELCOME 

FULL RANGE AVAILABLE. SAE FOR LISTS. £1 ·45 for 
Booklet "Nickel Cadmium Power" plus Catalogue. Write or 
call, Sandwell Plant Ltd, 2 Union Drive, BOLDMERE, 
SUTTON CO LDFIELD. WEST MIDLANDS. 021 3S4 9764 

• NEW SEALED LEAD RANGE AVA ILABLE ' 

ELECTRONIC KITS. Largest range of kits in the U.K. 
Everything from strob9scopic lights to transmitters. at 
unbeatable prices. Send S.A.E. for free catalogue to: 
Eastling Electronics (Kits). 648 I-Iawthornc Road. Winton. 
Bournemouth. 

DX SHORTWAVE MARITIME RADIO STATION 
LIST, worldwide. lOO stations. 950 frequencies £1.75. B. J. 
Phill ipson. 20. Church Meadow, Rhydymwym, Clwyd. 

MORSE CODE TUITION AIDS 
Cassette A: 1 -12 w.p.m . for amateur radio examination. 
Cassette B: 12-2 4 w .p.m. for professiona l examination 
preparation. Each cassette is type C90. 
Morse Key and Buuer unit for sending practice. 
Price each Cassette !including booklets) £4·75. Morse Key 
and Buuer £4· 75. 
Prices include postage etc. Overseas Airmail £1 ·50 extra. 

MHEl ELECTRONICS (Dept 2), 12 
longshore Way, Milton, Ports mouth P04 8lS. 

ALUMINIUM TUBES FOR AERIALS, Various sizes 
avai lable. Nerva Metals. 01 ·9044647. 

PARAPHYSICS JOURNAL (Russian translations): 
Psychotronic generators, Kirlianography. gravity lazers, 
telekinesis. Details: SAE 4 x 9", Paralab, Downton. Wilts. 

PR E· PAC KED. Screws. nuts. was her, solder tags 
studding. Send for price list. A I Sales (PW). P.O. Box 402. 
London SW6 6LU. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Bo .. 30, London E.4 
Telephone 01 531 1568 

ENAMELLED COPPER WIRE 
SWG 11b 80z 40z 2 0z 

8 to 29 2.76 1.50 O.BO 0.60 
30 to 34 3.20 I.BO 0.90 0.70 
351039 3.40 2.00 1.10 0.80 
40 to 43 4 .75 2.60 2.00 1.42 
44 to 47 5.90 3.40 2.39 2.00 
48 to 49 15.96 9.5B 6.38 3.S9 

SILVER PLATED COPPER WIRE 
141030 6.S0 3.75 2.20 1.40 

TINNED COPPER WIRE 
14 to 30 3.B5 2.36 1.34 0.90 

Prices incl. P&P and VAT. Orders under £2 add 20p. 
SAE for list of Copper/ Resistance Wire . 

Dealer enquiries welcome. 
Reg. Office 22, Coningsby Gardens. 

WAVEGUIDE, FLANGES & DISHES. All standard 
sizes & alloys stock. Special sizes to order. Call Earth 
Stations. 0 1·228 7876. 22. Howie Street. London SW I I 
4AR. 

QSL CA RDS £4.50 100 PI P. S.A.E. 6 x 4" for samples: 
McLcll<lnd. 42 Lancaster Road. Marsh Green. Wigan. 
Lancs. Tel. 217087. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 

VALVE MAIL ORDER CO. 
Climax House 

159 Fallsbrook Road, London SW16 6ED W ATCH OUT - Limited stocks only: LED push button watches. Supplied in robust box. This 
five function watch is supplied complete with batteries. Two type of strap either meta l or soft 
lea ther style leather style. THESE WATCHES ARE BRAND NEW AND IN NO WAY 
SUBSTANDARD. 

HST SPECIAL EXPRESS MAIL ORDER SERVICE 
Supplied with metal strap: £3.50 Including VAT and carriage. 

£3.00 Including VAT and carriage. 

DEVE LOPMENT PACKS: These famous resistor packs are now available in two sizes: 
Carbon film 5% resistors. every value individually packed in a clearly labelled bag. 10 of every 
value in the E24 range between the values stated: 

t ~::: ~:~~ ~ ~ g ~~~ !~ i rXi~6(~J ~:si~~~tr~)s) £ 5.00 per pack + VAT 
£6.00 per pack .. VAT 

MULTIMETER SPECIA L Russian type U4324 (Advertised 
elsewhere in this magazine for over £ 15.00 each rec ently," 
d.c. Vollage: 0.6.1.2. 3. 12.30.60. 120. SOO, 1200. 
a.c. Vollage: 3.6. IS. 60. I SO. 300. 600. 900. 
d.c. intenSIty m/ a: 0 .06. 0.6. 6, 60, 600, 3000. 
a.c. intensity m/a: 0.3. 3. 30, 300, 3000. 
d.c. resistance : 0.2, 5 , 50. 500. 5000. kOhm. 
9.e. level dB: - 10 to - 12. 

FANTASTIC SPECIAL PRICE: £12.00 including PIP and VA T 

TRANSFOR M ERS 
oritish made transformers at very attractive prices. 

Primary S eco ndary Cun.nt 1 + 10+ 
24Ov: 4.S·0-4.5v 400m/a SOp 45p 
24Ov: 6·0·6v loom/a 58p 52p 
24Ov: S·0-6v Soom/a 65p 60p 
24Ov: 9·0·9v 200m/. 7 5p 70p 

lOO T 
36p 
43p 
48p 
68p 

EUROPEAN 
ADAPTORS 

Manufacturers note: We can supply FROM STOCK, 1000 ... 
Quantiiies o( tne above transformers and adaptors below. 

These very high quality British made two pin European adaptors 
are ideal for driving Radios. cassette recorders, TV games, 
calculators etc. The adaptors fit the UK shaver socket. 

REF. 
EOB 
EM3 
E09 
ET4 

D.C. Voltag e Current 1 + 10+ 

4i;~V ~gg~: [~O& ~6P 
6V 400m/. [I.S0 [1.~5 
9V l S0m/a [1.50 [1.25 

Please note that there is no extra PI P charge on the above 
transformers & adaptors. 
Export please add Se8lAir m ail at cost. 
Callers welcom e M on-Fri 9-5. 

' 00+ 
32p 
S5p 
8Sp 
8Sp 

This advert is only a fraction of our range, send 25p for our latest catalogue. Please add 35p PI P 
to all orders. (Free over £5.00). Add 15% VAT to tota l. Send orders to: 

Dept. PW10, MARCO TRADING, 
The Old School, Edstaston, WEM, Shropshire SY4 5RJ . 

Specia l OHer Test Equipment Catalogue available upon request. Send S.A.E. or Telephone. 

All orde,> despatched by ,.turn of ma;/. Tel : (094872) 464/465, 
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£p EMB7 ,·50 PYBl 0 ·84 6ANS 4 ·74 607 2 ·20 
AZ31 1 · '0 EN9t 3 ·50 PYB2 O·BO 6ANBA 3 ·45 SSA7 ' ·45 
CL33 2 ·00 EYSl ' ·7 5 PYB3 0 ·70 6A05 0·96 6SC7 ' ·50 
DY8617 0 ,84 EY86 0 ·84 PY88 0 ·88 6ARS ' ·9B 6SJ7 I ·S0 
DY802 0 ·84 EYB8 1 ·75 PYSOOA 1 ·80 SAS6 4 ·9B 6SK7 ' ·30 
E8BCC 3 ·36 EYSOOA ' ·94 PY800 0 ·84 6AS7GA 6 ,75 6SL7GT 2 ·68 
EI80F B·4O EZBO 0 ,84 PY801 0 ·84 6AT6 0 ·B5 6SN7GT ' ·60 
E810F '4·47 EZ8 1 0·84 00V02-6 14.06 6AUSGT 4 ·32 6SS7 1 ·80 
EABCBO ' .20 GYSOl 2 .75 00V03- 10 6AU6 , ·08 6SG7M 2 ·50 
EB9 1 0 ,82 GZ32 ' ·25 5 ·80 6AW8A 3 ·39 6U8 0 ·80 
EBF80 0 ·50 GZ33 4 ·00 00V03·20A 6B7 ' ·50 6V6GT ' ·60 
EBF89 0 ·85 GZ34 2 ·50 '7 ·50 6B8 1·75 6X4 ' ·20 
EC91 7· 56 GZ37 4 ·00 00V06·40A 6BA6 1 ·00 SX5GT 0 ·8 5 
ECC33 3·50 KT61 3·50 £55.1 0 6BA7 5· ' 2 7CS 2 ·95 
ECC3S · 3 ·50 KT66 10·00 OV03-12 4 ·46 6BE6 1 ·08 7C6 2 ·25 
ECC81 0 ·88 KT77 8 ·00 RIB 4· 25 6BH6 ' ·52 757 2 ·25 
ECC82 0 ·72 KT88 '2·00 RI9 '·20 6BJ6 ' ·08 12AT6 '· 20 
ECCB3 0 ·88 N78 9 ·00 SP41 6·00 6BN6 ' ·65 12AT7 0 ·88 
ECCBS ' .20 OA2 2 ·00 SP61 2 ·00 6BQ7A 3·72 12AU7 0 ·72 
ECC88 ' ·90 OB2 2 ·55 U19 ' 3·75 6BR7 4 ·00 12AX7 0 ·88 
ECC91 8 ·93 OC3 ' ·92 U2S 1 · '6 6BR8 ' ·75 12BAS 2 · ' 9 
ECFBO ' ·08 OD3 ' ·92 U26 1 ·44 6BS7 4 ·00 12BE6 2 ·43 
ECH35 2·00 PC86 ' ·40 U37 9 ·00 6BWS 4 ·00 12BY7 2 ·70 
ECH42 ' · '5 PC88 ' ·40 UABC80 ' ·25 6BW7 1·52 12BY7A 2 ·70 
ECH81 ' .20 PC92 ' ·28 UBFB9 ' ·20 6BZ6 2 ·37 12HG7 4·17 
ECL80 ' ·00 PC97 ' ·20 UCH42 1 ·20 6C4 0 ·88 30FL 1/2 ' · 12 
ECL82 ' ·00 PC900 ' ·20 UCHBl 2·32 6C6 ' ·75 30P4 ' ·20 
ECL83 '·50 PCF80 1·00 UCL82 1 ·04 6C86A 2·49 30P I 9 ' ·20 
ECL86 ' ·20 PCFB2 ' ·00 UCLB3 ' ·44 6CD6GA 5·07 30PL13 '·80 
EF37A 3 .50 PCFB6 ' ·60 UFB9 1 ·44 6CL6 £3 .72 30PL14 ' ·68 
EF39 2.75 PCF801 '·60 UL41 2·50 6CH6 '0·40 7SCl 2 ·35 
EF4 1 2 ·00 PCF802 '·90 UL84 1 ·20 6CW4 7 ·68 BSA2 2.~ 
EF42 2 ·00 PCF80S ' ·60 UY41 1 ·25 6D6 1·75 90C l 2·44 
EFSO ' ·50 PCF808 ' ·60 UY8S 1 ·04 6DOS 5 ·94 150B2 3 ·02 
EFS4 5·00 PCH200 ' ·80 VR I OS/30 1 ·92 6EA8 2 ·94 lS0C2 ' ·92 
EFSS 2 ·50 PCL82 1 ·00 VR 1 50/30 , ·92 6EH5 ' ·85 150C4 2 ·39 
EF80 0 ,60 PCL83 2 ·00 Z7S9 ' 6 ·80 6F6 ' ·75 572B Z7· 50 
EF86 '·52 PCL84 '·00 Z803U 7 ·90 6Gk6 2 ·87 805 20·00 
EF9 1 ' ·60 PCL85 ' ·08 2D21 3·50 6H6 ' ·50 807 3·75 
EF92 5·81 PCL8S ' .0 8 3B28 , 4·35 6HS6 3·77 811A 'B·33 
EFI83 0 ·80 PCL80S '·08 4CX250B SJS 2 ·50 B12A ' 8 ·33 
EFI84 0 ·84 PD500 3 ·60 4 5·00 6J6 3·50 813 79·26 
EH90 ' ·40 PFL200 1·80 5R4GY 3 .50 6J7 2 ·50 866A '5·27 
EL32 1 ·50 PL36 '·20 5U4G ' ·52 6JB6A 4 ·56 8nA 2' ·4 7 
EL33 3·50 PL81 ' ·20 SV4G '·52 6JS6C 5 ·58 931A ' 5 ·78 
EL34 2 .20 PL82 1 .20 SY3GT 0 ·85 6K4N '·25 20S0 6 ·96 
EL36 1·60 PL83 2 ,22 SZ3 ' ·50 6K6GT ' ·30 S763 3 .75 
EL81 3.50 PLB4 '·08 SZ4GT ' ·50 6K7 ' ·50 S8 14A 3·72 
EL84 ' ·00 PLS04 '·40 6/3DL2 , ·56 6K8 1 ·75 S842 ' 2 ·09 
EL86 2 ·50 PLS08 ' ·60 6AB7 ' ·50 6KD6 6 ·36 60BO 6 ·8 5 
EL91 7 ·14 PL509 3 ·20 6AH6 4 ·7 ' 6L6G 2·50 6 14SA '0·64 
EL9S '·31 PL519 3 ·20 6AK5 3 ·60 6L6GC 2 ·50 6146B 8 · '2 
EL360 8 ·50 PL802 2·96 6ALS 0 ·B2 6L7 2 ·00 6883B ,2.73 
EM81 ' ·00 PY33 ' · '0 6AM6 '·80 SL06 6 ·72 6973 3 ·87 

7560 9 ·96 
Open daily to ca llers: Mon- Fri 9 a.m.-5 p.m. 7586 lU: Valves, Tubes and Transistors ' Closed Saturday 7587 
Terms C.W.D. only · Tel. 01-677 2424-7 . 

Te lex Prices correct 
P rice. eXCluding Ouotations for any types not listed S.A,E. when going 
VAT.dd 15% PoP .nd packing 3 Sp per order 946708 ' to press 
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Three £1.00 Vouchers 
inside 

U.H.F. Rx COLLlNS Mil Type R278 normally used at RAF ground 
stations, provides up to 1750 channels spaced 1 OOKcs from 225 to 
400Mc/s any 10 of these plus one service channel can be pre set at 
front of Rx (use of ext c.u. adds another 10 chan) the Rx is a triple 
conversion using 38 int crystals to give 1750 chan, no ext crystals 
are required. Rx is made for 1 g" rack mounting and 230v mains 
supply uses 30 valves with 600 ohm O/P at 3 watts, all controls R F 
LF gain phone & power jacks are on front panel , weight about 50Kg. 
These Rx are supplied untested with circ & handbook. £87. 
PANEL METERS MC type scale 0 to 25 lin 2t" dia with meter 
react & res to read 0/250v AC £3 also DC 0/80 amps 50 Mv FSD 
3" dia new regret no shunts for these. £2.50. 
RADIOSONDE UNITS Mk11 older type unit with 3 valves AF 
Osc, Mod & RF Osc on 27Mc/s (req 90v & 2v LT) as 3 var freq AF 
Osc 600/1000c for Temp. Press & RH these are sent in turn by 
commutator swt supplied in new cond with chart & circ. £6.50. 
PAN & TI LT HEADS HO type for outdoor use for 240v mains give 
360' pan & ±. 45' tilt will reverse 6" dia ring fixing possible use as 
Dish Ae mounts. £35. 
TRANS HT type pria 230v Sec 1500-0-1500v at 500 Ma new 
crated conservatively rated . £25. 
RECEIVER UNIT part of Army 128 set tunes 2 to 8 Mc/s in two 
bands as 5 min valves inc BFO in case size 8 x 5 x 4" reqs 135v & 
1 .5v LT with circ. £15. 
PRESS GAUGES both new in brass cases 0 to 100 Ibs PSI 3t dia 
case 90' scale £3.50 over 0 to 600 Ibs PSI 2t dia case £3. 
COAX CABLE type UR57 HO 75 ohm 10mm OSD suitable HF & 
Video new 10 Mt for £3.50 over this 25p mt. 
VIBRATOR UNIT 6v for use with AR88 type Rx new with cables 
etc £8.50. 
RECORDING TAPE Ampex Mil Spec 3600 ft on 10t" spools i" 
audio type new unused £7.50 ea or 2 for £13. 
COAX RELAYS min type 50 ohm 24v coil will work on 14v 1 p c/o 
contacts plus aux micro swt ex new equip with connectors. £5. 

Above Prices include Carr/Postage & Vat. 
Goods ex equipment unless stated new, SAE with enquiry or 2 x 

14p for List 27. 

A. H. SUPPLIES 
122, Handsworth Rd., SHEFFIELD S9 4AE. 

Phone 444278 (0742). 
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OUT NOW! 
AMBIT'S NEW CATALOGUE 

I 

In an attempt to collate and organize our burgeoning ranges 
of 'stock' components (now over 7000 line items), we have 
at last produced a 'concise' 80 page parts catalogue to 
supplement the popular 'Teck nowledgey' series of 'wordy' 
applications catalogues, which now lists a wide range of basic 
components - as well as our unique RF and Communications 
components. TIle World of Radio alld l::tectr!Jllirs con tains 
everything the informed electronics user needs, at prices 
which we guarantee will match the lowest on the market for 
equivalent product. 
Priccs alil)(!ar Oil the paRe al()llgside the I)({r{ 11 I IIllhcrs. and 
the catalogue is now upda ted quarterly - available l' ither 
direct from herl' (60p all inc) or at most nl'wsagents and 
bookstalls where you can find ell'ctron ics pUblication:; . So 
as well as all the 'run-of-mill' items like resistors , capaci tor,;. 
hardware, solder etc - you now have the fi rst genuinely 
( Oll/lllet£' parts s()ur~e for the radio , communication. elec
tronics, co mputer user. 

Ambit International 
200, North Service Road, 

Brentwood, 
Essex CM14 4SG 

BECOME A 
ADIO AMATEUR 

Learn how to become a radio amateur in contact 
with the whole world. We give skilled preparation 

for the G.P.O. licence. 
No previous knowledge requ ired. ....... _--------Brochure without obl igati on to 

British National Radio 
& Electronic School 
READING, BERKS. RGl lBR 

Name . ..... ....... .. . . ... . . ... . .. . .. . 
Address .. ........ ..... ...... .. .. .. .... .. . . . 

I 
I 
I 
I .. . . .. ... ... . .... . . ... ....... . .. .. ... . .. . . . 

I .. .......... ....... .............. .... .. .... . 
I PW/ 11 /8 15 . BLOC K CAPS PLEASE I -------------93 
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WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

TEL. WATFORD (0923140588. TELEX 8956095 

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUA RANTEED. ORDERS 
DESPATCHED BY RETURN OF POST . TERMS OF BUSINESS : 
CASH/CHEQU E/ P.O .• OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED 
(TELEPHONE ORDERS BY ACCESS NOW ACCEPTED Minimum £10·00 pi .... ). 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 50p TO ALL ORDERS 
UNDER £10·00. (excluding VAT) . OVERSEAS ORDERS POSTAGE AT COST. 

VAT !~~ o~h~8~i ."e~ .:-r~;iC!:~!:S:~~I~:iv~·~f ~~~.o~:~~.o:~d ~5~·:: 
the t otal cOat including p & p. 

W. s tock many more items. It paye to villit us . W. a, • • ituated behind Wattord 
Football Ground. Near.s t Underground/Br. Ra il Station : W atford HiQh Str.et. Open 
Monda y to Satu rday 9 a .m.- 6 p.m. Ample Fr • • Ca r Parking apace available. 

POLYESTER RADIAL LEAD CAPACITORS: 250V; ULTRASONIC 
10n. 15n, 22n, 27n 6Pi 33n. 47n. 68n. lOOn 7p; 150n. 220n lOp; TRANSDUCERS 
330n. 470n '3p; 680n '9p; l,u 23p; 1,u5 4Op; 2,u2 48p. 395p per pair. 

TRANSISTORS B0140 40 OC170/ 1 85 2N3771 
AC125 35 B0144/5 198 OC200 85 :2N3772 
AC12617 25 B0205 110 TIP29 34 .2N3773 
AC128 25 B0214 115 TIP29A 36 2N3819 
AC141 /2 30 B0245 45 TIP29B 56 2N3820 
AC176 28 B0378 70 TIP29C 60 2N3822/3 
ACY l 7/ 1 8 70 B0434 55 TIP30 48 2N3866 
ACY19/20 75 B0517 75 TI P30C 58 2N3903/4 
ACY21 /22 75 B0695A 99 TIP3 1A 45 2N3905/6 
ACY28 75 B0696A 99 TIP3 1C 5 5 2N4037 
A0149 79 BOY56 180 TIP32A 48 2N405B 
A016112 42 BF115 35 TIP32C 60 2N4061 /2 
AF106 70 BF167 29 TIP33A 65 2N4427 
AF 118 95 BF1S0 38 TIP33C 78 2N4B59 
AF139 40 BF194/5 12 TIP34A 74 2N4B71 
AF178 75 BF196/1 12 TIP34C 88 2N5172 
AF239 78 BF198/9 16 TIP35A 160 2N5179 
BC107 10 BF200 30 TI P35C 185 2N5191 
BC107 B 12 BF224 24 Tl P36A 170 2N5305 
BC 108 10 8F244 30 TIP36C ·199 2N5457 
BC108 B 12 BF244B 30 TIP4 lA 55 2N54B5 
BC108C 12 BF256 35 TIP4 1B 68 2N5642 
BC109 10 BF257/B 32 TIP42A 60 2N5777 
BC109B 12 BF259 35 TIP42B 75 2SA715 
BC109C 12 BF274 42 TIP120 90 2SC495 
BCI40 30 BF336 40 TIPI21 99 2SC496 
BC141 /2 30 BF45 1 35 TIP142 120 2SCI096 
BCI43 30 BF594 30 TlP147 120 2SCI173 
BCI47 9 BF595 39 TlP2955 60 2SCI306 
BCI47B 10 BFR39 23 TlP3055 60 2SCI307 
BC148 9 BFR40/4 1 23 TlS43 32 2SCI449 
BCI4BB 10 BFR79 23 TlS44/5 45 2SC1678 
BCI4BC 10 BFR80/ 1 24 H?8,?A 50 2SCI923 
BCI49 9 BFR9B 105 TlS90 :iD 2SCI945 
8CI49C 10 BFX29/84 28 TlS91 32 2SCI953 
BC153/ 4 27 BFXB5/6 28 ZTXI07 11 2SCI957 
BC157/B 10 BFXB7/8 28 ZTX109 12 2SCI969 
BCI59 1 1 BFY51 /2 23 ZTX300 13 2SC202B 
BC160 45 BFY56 32 ZTX301 /2 16 2SC2029 
BC167/8 10 BFY64 35 ZTX303 25 2SC207B 

TANTALUM 8EAD CAPACITORS : POTENTIOMETERS: Carbon T,.ck BC I 68C 10 BFY81 120 ZTX304 17 2SC2091 

35V : 0 Ip. 022 033 15p; 0 4 7. 068. ~7~~~~M }~e2K~~!~';';IYI Single 29p gm6
c 19 g~;g6 ~ mm ~~ ~~gm 

~;r \6 ~gP; 126~ 3232 lt~;lt 7. t ·? 5KD to 2M D Single gang 29p BC 172/3 11 BSY95A 25 ZTX34 1 30 2SCI679 
6 .if,;10 18:;;1 5 36p; i2 l O'p; ~3, 47 5KOto2M O Singlewith O/ P switch 78p BC177/ 8 20 BU10S 170 ZTX500 14 2N6027 

4Op; lOO 75p; 220 BBp; 10V: 15. 22 ~~;n'~/~r~~0~~dU~6go~gOK 1~~~ gm~~~1 ~g g~~g~ ~gg g:~~g~/2 l~ 5~m 
26p; 33. 47 3 5p; lOO 55p. BCIB4 10 E421 250 ZTX504 25 40311 

POLYESTER (MYLAR) CAPACITORS : SLlDER POTENTIOMETERS BCIB2 L 10 M08001 250 ZTX531 25 40313 
l 00V: lnF. 2n. 4n, 407. IOn 6p; 15nF. o 25W log and linea r values 60mm track BC183l 10 MJ400 150 ZTX550 25 :g~:~ 
22n. 30n. 40. 47 7p; 56. lOOn. 200 9p; 5KD500KDSingle9ang 70p g~:~~L ~~ ~~~~~5 1~ 1~~~~~ ~ 40361 

5OV: 470nF 12p . ~~'~_~tT~09~~d~~~J~7~m . Bezels 1 ~g~ BC2 I 2 10 MJ E340 54 2N699 48 40362 

CERAMIC CAPACITORS 50V mgL 19 ~~~m 199 ~~~g~A l~ :g:?~ 
~~~~~2~~5~~fi~nIFO~f7nF 5p 100nF ;~ ~~~~Jt~~~N~~~.~:~.E:~oriz 7p mw 19 ~~g6~~ ~6 ~~m' /2 ~~ :g:~~ 

~~~~O~~~~~~~~~n~~. E~8 N~_EC_A!..f~~~~F~I~~~~~~2S~n F~. ~1~OP~'_Eg:: ~~~~~:-;~21 g~g~g~J:;;.:;;~:;:~;-;g;:~;~_:;_z._'a_rg_e_r __ l_g~~ mj~L 19 ~~~ 1 g~/4 g~ ~ ~ ~ 5g~/5 ~g :g~~~ 
BC237 14 MPF105 36 2N1671B 160 40603 

OPTO ELECTRON ICS BC307B 15 MPF106 40 2N2219A 28 40673 ~~n~alt~~~L~~-~~tse~a rbon . High Stab. LEOs plus clip 3
b' 

Digit LeO 599 BC30B8 16 MPSA05 2 5 2N2220A 26 
Range Val. 1-99 100. TlL209 Red 13 4 igit LCO 750 BC327 15 MPSA06 25 2N2221A 2574LS 

o 25W202-4M 7 E24 2p lp im~i~~~ ~ : g~m 1~~ mn II ~~~m ~~ ~~~m: ~~ (TEXAS) 
0 ·5W 2D2-5Ml EI2 2p lp 2" Red 14 2N5717 45 BC461 34 MPSA56 30 2N2646 45 74 LSOO 
lW 202-l0M E12 Sp 3p 2" GreenorYel1ow1S OnfraRcdEmitlerl BC417 40 MPSA70 25 2N2904/ 5 28 LSOl 
2% Metal Film 100- 1M E24 6p 4p Rec tangu lar LEO's l0271 46 BCS16/7 40 MPSU06 SS 2N2906/7 26 LS02 
1% 0 ·5W 5 1 D- I M E24 lOp 8p Red. G<cen. Yellow TIL32 52 BC547/8 14 OC28 130 2N2926G 10 LS03 
N.B. 100+ price applies 10 Resistors of with bezel 29 Detector BC549C 14 QC35 125 2N3053 26 l S04 

each type nOI mixed va lues. 7 Seg. Displays Red SFH205 Sl BC557/8 15 OC36 120 2N3054 58 LS05 

5: ~ ~~'~d ~~ ..:T~IL::..:7..::8 ___ -=60::.: g~m l~ g~:~/2 l~g ~~~m 1:g t~g~ VEROBOARDS : 0 -1" 'VC' Board , SOp 

179 LS15 
195 LS20 
270 LS21 

22 LS22 
45 LS26 
65 LS27 
90 LS28 
18 LS30 
15 LS32 
46 LS33 
10 LS37 
10 LS38 
80 LS40 
78 LS42 
55 LS47 
18 LS4B 
45 LS49 
75 LS5 1 
24 LS54 
36 LS55 
36 LS63 

750 LS73 
45 LS74 
60 LS75 
70 LS76 
70 LS78 
85 LS83 

125 LSB5 
150 LS86 
220 LS90 

85 LS9 1 
140 LS92 

50 LS93 
225 LS95 

90 LS96 
90 LS107 

198 LS109 
85 LS112 

180 LS113 
155 LS1 14 

85 LS122 
85 LS123 

165 LS1 24 
190 LS1 25 
32 LS126 

112 LS132 
112 LS133 

60 LS136 
125 LS138 
68 LS139 
85 LS151 
50 LS 153 
50 .LS 155 
95 [5 156 

280 (Si57 
95 LS 158 
60 LS1 60 
90 LS161 
98 LS162 
90 LS1 63 
95 LS164 

LS165 
LS166 
LS170 

12 LS173 
13 LS174 

14 t~m 
14 LS183 
15 LS 190 
15 LS191 
15 LS192 
15 LS193 

15 LS221 
15 LS240 
15 LS241 
15 LS242 
18 LS243 
15 LS244 
20 LS245 
18 LS247 
15 LS24B 
16 LS249 
16 LS251 
16 LS253 
16 LS257 
35 LS258 
40 LS259 
80 LS26 1 
60 LS266 
15 LS273 
15 LS275 
30 LS279 

150 LS280 
25 LS2B3 
25 LS290 
28 LS293 
20 LS295 
24 LS298 
50 LS299 
70 LS300 
38 LS302 
35 LS320 
80 LS323 
36 LS324 
36 LS325 
45 LS326 

120 LS327 
43 LS347 
30 LS348 
30 LS365 
40 LS366 
35 LS367 
44 LS36B 
55 LS373 

105 LS374 
30 LS375 
30 LS377 
45 LS378 
35 LS379 
28 LS384 
35 LS390 
38 LS393 
39 LS395 
39 LS39B 
39 LS399 
~~ LS44 5 
35 LS447 
36 LS490 
41 LS54 1 
41 LS668 
41 LS670 
41 LS673 
48 LS674 

145 745136 
85 745188 

170 745262 
72 745287 
72 
58 

130 
275 

58 
58 
58 
65 

60 
96 
96 
85 
85 
80 

118 
40 
65 
68 
40 
40 
48 
40 
85 

195 
25 
90 

290 
88 

250 
45 
57 
48 

215 
130 
420 
175 
175 
270 
270 
200 
320 
330 
315 
150 
190 

37 
37 
37 
90 
75 
75 
48 
90 
69 
65 

250 
62 
60 

199 
275 
220 
140 
195 
245 
135 
175 
175 
550 
750 
240 
210 
850 
325 

VOLTAGE 
REGU lA'T0 1\S 
lA +ve 5V, 12V 
15. 18.24V 50p 
lA -ye 55p 
100mA -ve 5V 
6. 8. 12. 15V30p 
1 OOmA -ye 65p 
LM309K 135p 
LM317K 350p 
LM323K 635p 
LM723 38p 
78H05 530p 
78HG05 6S0p 
79HG 8SOp 
TBA625B 75p 

BRIDGE 
RECTIFIERS 
I A/5OY 20 
l A/l00V 22 
l A/400V 29 
2A/50V 35 
2A/400v 46 
2A/600V 85 
6A/ l 00v 83 
6A/400v 95 
10A/200V 215 
10A/600v 350 
25A/200V 240 
25A/600v 395 
BY164 68 
VM 18 OIL 55 

SCR. 
THYRISTORS 
l A/200v 68 
5A/l 00V 32 
5A/400V 40 
5A/600V 48 
8A/300V 80 
8A/600V 95 
12A/400v 9 5 
12A/800v 188 
BTl 06 150 
BTl1 6 180 
Cl060 38 
TIC44 24 
TIC47 35 
2N4444 130 

TRIACS 
3A/l00V 48 
3A/40OY 58 

~~~~ 8:8 
BA/400V 89 
8A/800V 115 
12A/l00V 78 
12A/400V 82 
12A/800V 135 
16A/400V 105 
1 6A/800V 220 
25A/400V 185 
25A/800V 295 
30A/400V 525 
T28000 120 

DIAC 
ST2 25p 3" +1 RedorGm 150 CRYSTALS BCY71/2 20 OC44 120 2N3663 15 LS09 

H ~;~d m itgH~P: ~~ !mrz ~ gm~~~ ~ ~~m!;~ 18 tm ~;rr ~~ 
·B" Orange 275 1 008M 290 B01-36/7 40 OC81 /B2 50 2N3708i 9 10 LS13 BY127 12 

15 LS 194 40 
15 LS195 40 
15 LS196 58 
15 LS197 85 
30 LS200 345 

Clad Plain 'DIP' Board 330p 
~t ~ ~f' ~3: 52p Vero Strip '44p 
31 , 3'. 83 p PROTO - DEC. 

31 x 5,1 9 5 p 7
2

9
1 

P, P ~~Doe~ock ~;g: 
~e~u~rg~m~p_h_IO~Se~g~. ~2~25~~1 ~. 6~M_H~Z __ -'r.3~2~3~B~0~1~3;~~9~40~~O~C=8~3~~~-r40~2~N~3~7~10=/TI ~' 1~0~LS_'~4~~~~~~==~T7~ __ ~, g:g33 2~ 

~ ~m :~g fC,!~PUTER TTL 74 OA70 12 

48 LS202 345 31
1 x 17" 3 26p Eurobreadboard 

4~ x 17 " 426p, 520 
Pkt of 100 pins SOp Bimboard 1785: LINEAR IC ' . LM 10 395 90 28 74 18 1 140 402B 58 4 162 99 
Spo,t face. cutter "ap Superstrip SS 1 702 75 
Pin insertion tool 162p 998p 709C 8 pin 35 

J-------------L ____ ..:.:.::.~ m" n 
COPPER CLAD BOARDS 74 18 pin 14 
Fibre Single· Double - SR8P 747C 14 pin 78 
Glass sided sided 9 ·5"x 8 ·5H 748C 8 pin 36 
6·, 6" 90p 110p 95p 7538pin 185 

j....:6:..,· ::., .:.:'2:.."_..:.1;:;50::!p=--,.:2;:;0:.:0:.::p ______ ~lgoCJ m 
FERRIC DALO ETCH RESIST AY· l ·0212 675 
CHLORIDE PEN plus Spare Tip AY· ' - 13 13A 660 
Ilb 195p + 50p O&D 90p AY· l · 1320 225 

AY·l·5050 99 
SOLDERCON V ERO WIRING PEN AY· 1-5051 160 
PINS _ spool 310p AY-3-1270 840 
~gg ~i~~ ~~~~ spare spool 7Sp; combs 6p_ ~~~t~~?g ~~g 

1-=='::::':::"::~:"-L,--------1 AY-5-1224A 235 
OIL SOCKETS EDGE AY-5- 1230 450 

CONNECTORS AY-5-13 17A 639 
l ow Wire T EXAS AY-5-8 100 735 
profile wrap . , , 156 CA3011 , 10 

8 pin 8p 25p 2 10 way 82p ~:~g l ~ 1~~ 
14 pin lOp 35p 2 15 way 98p CA3020 '86 
16 pin lOp 42p 2 18 way 140p 120p CA3023 191 
lSpin l6p 52p 222way 1S0p 125p CA302SA SO 
20 Din 22p 60p 2 25 way 165p 160p CA3035 235 
22 pin 2Sp 70p 2 30way lSSp CA3036 115 
24 pin 2Sp 70p 2 36 way 197p CA3043 275 
28 pin 2Sp SOp 2 40 way 20Sp CA3045 365 
36 pin - 105p 2 43 way 2 50p CA3046 71 

J..-4:...0.:.Di_n:...3:.:0.:p __ 9:.:9..:.P..L ______ ~ ~~~g~g m 
g~a7~~p~~eIL~p. ~g~lalve Base 1:~~ CA3075 213 

VALVE TYPE RFC 5 chokes 140p ~:~gg?E 1~ 
Ra~a~w~;5 BI. Yi2 2P ~~ Wl~/'/il/16160P CA3089E 215 

6· 7B.Y. R 110p 17 120p gmgAO n~ 
1·5 Green 150p I FT 18/ 1·6 135p 3 30 90 
T-type (Transistor 1FT 18/ 465 152p g~3~40 48 
Tuningl. TOC I 124p CA31 B9 295 

Rangeso 1-5 BI. YI. MW5FR 122p ICL7106 795 
J..-.....!!R!';!ed::.. ;:;W~h:::itC=_...:1:.:5:::0!:_pM:...W=/L:.:W.:...:::5F..:.R=_...:1:.:54~p :m6g~cc m 

JACKSONS VA R1A8LE CAPS. 
Oielectric 0 -2-365pF with slow 
100/300pF 205p motion Drive 4 50p 
500pF 250p 00-2-20B/176 395p 
6: 1 Ball Drive .. .. with slow 
4511 / DAF 160p motion drive 450p 
Dial Drive 4103 C804 : 5pF: 10 250p 
6 :1/36:1 775p 25pF 290p 
Drum 54 mm 55p 50pF 290p 
0·1·365DF 325p 100;1 50pF 350p 
00-2· 365pF 395p 'L' 3 x 310pF 725p 
00-2-500pF 550p 00-3 x 25pF 550p 

94 

ICM7205 1150 
ICM7215 1050 
ICM7216A 1950 
ICM7216B 1950 
ICM7216C 1950 
ICM72 17A 790 
ICM7555 80 
LA4032 295 
LC7130 495 
L0 130 452 
LF355 75 
LF356 85 

LM30 l A 26 
LM308T 95 
LM311H 70 
LM31B 240 
LM324 50 
LM339 70 
LM348 90 
LM349 115 
LM379 415 
LM380 80 
LM38 1 N 145 
LM38 1AN 195 
LM382 125 
LM386 99 
LM3B7 120 
LM3B9 99 
LM 733 75 
LM 1458 45 
LM3900 60 
LM3909N 70 
LM391 I 126 
LM39 14 220 
LM3915 240 
LM3916 225 
LM1 3600 135 
LS7220 2ao 
M252AA 625 
M253AA 1150 
MC1303 88 
MC1304P 260 
MC13 10P 150 
MC1494 694 
MC1495 350 
MC1496L 92 
MC1596 225 
MC1710 79 
MC3302 150 
MC3340P 120 
MC3360P 120 
MC3401 52 
MC3403 89 
MC3405 150 
MFC6040 97 
MK50 39B 635 
MM5303 635 
MM5307 1275 
MM57160 575 
MSM5526 820 
NE543K . 210 
NE544 185 
NE555 17 
NE5560B 55 
NE560 325 
NE561 398 
NE562 B 410 
NE564 435 
NE565A 120 
NE566 180 
'IE567V 170 

RC41360 69 21 14L300n 99 (TEXAS) OA79 15 
S566B 245 21 14L 200n 130 7400 11 OABl 15 

9 1 45 74 182 75 4029 77 4 163 99 
92 30 74184 99 4030 50 4174 99 

74185 99 4031 170 
SAB2917 485 2114.450 99 7401 11 OA85 15 
SAB3209 425 253232K 750 7402 11 OA90 8 

93 30 4175 105 
94 34 74 188 290 4032 125 4194 105 

165 74190 70 4033 
SAB3210 275 2708 225 7403 14 OA91 8 
SG3402 29 5 2716-5V 250 7404 14 g:~60 : 

95 50 440B 790 
96 45 7419 1 70 4034 195 4409 790 

74 193 65 4035 95 

~~~~g?~N ~: m~ 450 m ~:g~ ~: OA202 8 

SN76023N 170 4431 " 65'C1M6KOS 99995 ~:0087 ~~ 1 ~m ; 
97 120 4410 725 
100 85 74 194 75 4036 275 4411 695 
104 54 74195 66 4037 115 4412 800 

74 196 65 4038 110 
SN76033 N 195 I N4001/2 5 
SN76 11 5N 115 6502 495 7409 16 lN4003/4 6 

105 55 44 15 480 
107 32 74 197 65 4039 290 44 19 280 
109 35 741 98 99 4040 59 4422 770 

SN76 131 125 6520 325 74 10 14 I N4005/6 6 
SN76227N 95 6522 495 74 11 20 1 N4007 7 

11 0 40 74 199 99 404 1 78 4433 770 
II I 55 74221 80 4042 60 4435 850 

SN76477 175 6530 1350 7412 20 lN414B 4 
SN76660 120 6532 795 7413 24 3A/ I OOV 15 

112 170 74246 150 4043 70 4440 999 
116 88 74247 150 4044 65 4450 350 

SP8629 299 655 1 785 7414 32 3A/400V 16 
TA7205A 225 6800 375 7416 25 3A/600V 17 

11 8 ' 80 74248 150 4045 170 4451 350 
11 9 90 74249 150 4046 75 4490 350 

TAA621AX1 250 6802 550 7417 25 3A/ l 000V 19 
TTAA

A0
6, 6

00
1A 1

1
5
5

5
9 

681 0 175 7420 16 6A/400V 50 
120 75 7425 1 80 4047 75 4500 675 
12 1 30 74265 65 4048 55 4501 28 

TBA120S 70 ~m m ~m ~g 6A/800V 65 
TBA540 220 6850 1750 7423 22 

122 45 74273 195 4049 30 4502 90 
123 50 74278 160 40 50 30 4503 50 

74279 90 4051 78 
TBA550Q 330 6852 195 7425 28 
TBA641-A 12/ 8080A 450 7426 30 

~~l~51BXl I 19~ m~~5 5~g ~m ~~ 
TBA800 90 81LS96 90 7430 16 
TBA810S 95 81 LS97 90 7432 2b 

ig:~~gQ 2~ gm ;~~ ~m ~~ 
TCA965 120 8T26A 135 7438 27 
TDA 1004 290 8T28A 135 . 7440 17 
TDA 1008 310 8T95N 135 7441 68 
TDA 1022 575 8T97N 135 7442 38 
TDA 1024 105 AY-3- 10 15 395 ~::~ ~g 
TDAI490 295 AY·5· 1013 350 7445 65 
TDA2020 320 AY-5-2376 700 7446 55 
TL061CP 46 MC14B8 62 7447 50 
TL062CP 90 MC14B9 62 7448 50 
mm~ 1~~ MC144 1 I 695 7450 16 

TL072CP 70 ~8!3~m3 = 7451 16 
TL074CN 125 SFF96364E 950 7453 16 

itgm~ ;~ ~~~N,061 1~~ m~ l~ 
itg~~~~ 16~ i~t:g~J 4 ~~g m~ ~~ 
UAA170 170 Z800ART 725 7473 30 
UAA 180 170 ZBOPIO 400 7474 25 
UAA1003 895 Z80API0 440 ~:~65 ;g 
XR2206 350 ZBOCTC 400 7480 48 
~~m6 3~g Z80ACTC 440 7481 120 
ZN424E 130 7482 70 
ZN425E 415 7483 50 
ZN426E 325 74B4 80 
ZN427 660 7485 95 
ZN 1034 200 7486 26 
ZN 1040E 685 7489 205 

125 42 
126 40 74298 100 4052 78 
128 42 74365 55 4053 78 
132 48 74366 55 4054 125 
136 35 74367 55 4055 125 
141 70 74368 55 4056 120 
142 190 74390 99 4057 1915 
143 250 74393 99 4059 480 
144 250 74490 120 4060 90 
145 70 406 1 122 5 
147 99 40 62 995 
148 75 CM OS· 4063 99 
150 80 4066 36 
151 45 4000 14 40 67 399 
153 45 4001 14 406B 22 
154 75 4002 14 4069 20 
155 75 4006 66 4070 26 
156 75 4007 18 407 1 20 
157 45 4008 62 4072 20 
159 99 4009 35 4073 20 
160 60 4010 40 4075 20 
161 60 4011 15 4076 60 
162 62 40 12 18 4077 26 
163 64 4013 34 407B 26 
164 64 4014 75 4081 26 
165 62 4015 66 40B2 21 
166 85 4016 32 4085 85 
167 185 4017 48 4086 70 
170 168 401 8 68 4089 140 
172 290 4019 42 4093 43 
173 65 4020 61 4094 168 
174 72 4021 70 4095 90 
175 72 4022 66 4096 90 
176 56 4023 20 4097 320 
177 75 4024 45 409B 88 
178 95 4025 19 4099 95 
180 65 40 26 130 4 160 95 

4027 38 4 16 1 99 

4504 105 
4506 65 
4508 285 
45 10 68 
451 I 88 
45 12 75 
4513 199 
4514 195 
4515 198 
45 16 75 
45 17 415 
451B 42 
45 19 29 
4520 78 
452 1 200 
4522 125 
4526 95 
4527 115 
4528 80 
4529 150 
4530 90 
453 1 130 
4532 110 
4534 500 
40097 88 
40 100 215 
40 10 1 130 
40102 180 
40103 175. 
40104 95 
401 05 115 
40106 75 
40107 60 
40108 450 
40 109 100 
40 11 0 300 
40)14 ~4l! 

NOISE DIODE 
25J 195 

ZENERS 
2V7 to 39V 
400mW 8p 
3V3 to 33V 
1·3W 15p 

VARfCAPS 
MVAM l1 5 165p 
MVAM2 158p 
BA102 50p 
BB 104 40 
BB 105B 40 
BB 106 40 

VIC20 
Commodores 
long awaited 
Micro
Computer 
now ex
stock. 
£165.00 
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(RRP £134.95) 

ONLY £119.95 
High speed computer using BASIC language, with program/data 
storage on cassette tape via optional FA-2 adaptor. 
AVAILABLE SOON: Plus in ROM program modules and FP-IO Mini 
Printer for program/data printout. 
LCD dot malrix scrolling display. Input can be varied from 1680 
program steps, with 26 independent memories, to 80 program steps with 
226 memories, all protected (non-volatile). Up to 10 programs (PO to 
P9) can be stored. 
Subroutines: 10 levels. FOR NEXT looping, 8 level s. 
Debugging by tracing. Editing by moving cursor. 
55 built-in functions including Regressional Analysis and Correlation 
Coefficient all usable in programs. Program/ data storage on cassette 
tape. Two lithium batteries give approximatel y 200 hours continuous 
use, with Auto Power OfT after 6 mins disuse. 
Dimensions: l 7x 165 x 82mm (tx 6tx 3f"). Weight l80g(6.3oz). 

FX-602P Advanced programmable. Up to 512 steps 

···NEW··· FX-3600P 38 program steps 

£74.95 
£22.95 

World's most versatile 

Countdown alarm timer mode 

alarm chronograph watch 
CASIO AX-210 

J 0 alternative displays 
Over 60 useful functions 
ANALOGUE display of time plus:-
• Digital time display, 12 or 24 hour 

system. 
• Digital date. month and year, plus day 

flag. 
• F ull mo nth calendar display , current 

month . 
• Full month calendar display, next 

month . 
Auto calendar pre-programmed to the 
year 2029. 
Dual time modes 
• ANALOGUE display of local time, 
plus digital second time zone, 12 or 24 
hour system. 
Alarm mode 
• ANALOGUE time with " Alarm Set" 
digital time, 24 hour system. AM/PM 
and " alarm on" indicators. Buzzer fo r 20 
seconds. or select " Dixieland" . 
" Greenslceves" or "My Darling 
C lementine" . 
Hourly time signal 
"Big Ben" chimes at noon. Easily 
switched o n or ofT. 

* Am azing ANALOGUE di ~ play . plus digital countdown. Normal and net times 
from I to 60 minutes with automatic retrieval o f prc-cntcred time. 
Stopwatch mode 
• ANALOGUE count up, with digital timing or net. lap and first and second place 
times from 1/ 100 sec to I ho ur. Confirmation signal. 
Easy setting o f times and alarm with forwa rd and backward stepping and rapid 
run facil ity. Dimensions: 9.25 x 35 x 36mm approx. Mineral glass. Long life hth ium 
battery. Accuracy +/- 15 seconds/month. 
SHORT FORM CATALOGUE ON REQUEST. 14p stamp appreciated. 
Delivery normally by return of post. Prices include VAT and P& P. Send your 
cheque. P.O. or phonc your ACCESS or BARCLAYCARD number to: 

TEMPllS 
THE LEADING U.K. SPECIALISTS ___ " 

INDEX TO ADVERTISERS 
AH . Supplies 
A.J.H. Electronics 
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Antex Electronics 

93 
12 
85 
16 
39 

53,77 
93 
59 
89 
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Cover 111 

30 

8arrie Electronics 
8edford Audio 
8i-Pak 
8irkett J . 
Black Star Ltd. 
Breadboard '81 (Modmags 
Bredhurst Electronics 
British National ~Radio & 

School 

C.T. Electronics 
C.O. Centre 
Cambridge Kits 
Caranna C. 
Catronics 
Chordgate Ltd. 
Colomor Electronics Ltd. 
Cox, B.G. 
Crimson Components 
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Eureka Electronics 
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81 
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Garex Electronics 
Geemarc Ltd. 
Gemini Electronic Components 
Gemini Communications 
Golledge Electronics PR 
GT Technical Information Service 
G2 Dym Aerials & Projects 

HAC. Shortwave 
Heath Electronics 
Henry's Radio 
Hart Electronics 
Holdings Photo Audio Centre . 
Home Radio Components 

l.C.S. Intertext 
l.L.P. Electronics Ltd . 
Intel Electronic Components . 

Lee Electronics 
Leeds Amateur Radio 
Lexton Harvey 
Lowe Electronics 

M & B Radio 
M.H. Electronics 
Maplin Electronic Supplies 
Marco Trading 
Marshall A 
Microwave Modules . 
Modular Electronics 
Modus Systems 
Monolith Electronics . 
Myers Electronics 

Northern Communications 

Omenex 
Osmabet 

Dept. P.W. 
164/167 East Road, Cambridge, CBI lOB. 
Telephone: 0223 312866 
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TTL. BY TEXAS 74221 'Mp 74LSI92 141p 74C157 25tp LINEAR I. C .• TRANSISTORS TIP41C 71p 2N3866 lOp DIODES 
7400 1" 7497 'lOp 

74251 141p 74LSlea 141p 74C160 155p AY1-0212 IItp MC1496 lOOp AC127/8 20p BFY51/2 221' TIP42A 71p 2N3903/4 lip BY127 121' 
7401 Up 74100 Ulp 74259 250p 74LS195 l4Ip 74C161 1551' AYt·t3t3 "'1' MC3340 1201' AOU9 701' BFY56 331' TIP42C 121' 2N3905/6 201' OA47 '1' 
7402 14p 741 04 65p 74265 Hp 74lS196 1201' 74C162 1551' AYt·SOSO Zllp IoIC33&O 1210 A0161/2 451' BFY90 Hp TIP2955 711' 2N4036 ISp OA81 Up 
7403 'Op 741 05 ISp 74278 2111' 74lS221 lOOp 74CI63 1551' 'AY5.t?74A 2;l5" MK50398 75111' BC107/8 Ill' BRY39 451' TIP3055 701' 2N4058/9 Ill' OA85 151' 
7404 '4p 74107 341' 74279 1401' 74LS240 1751' 74CI64 1201' AY5· t315> IOID NF.SJI ,00p 

BCt 09 Ill' BSX19/20 201' TIS43 341' 2N4060 121' OA90 ' 1' 
7405 lip 74109 SSI' 74263 lHp 74LS241 1751' 74C173 1201' AYS- 1317 7IOp NE543K Z25p BC1 47/8 91' BU105 IHp TlS93 lOp 2N4061 /2 Ill' OA91 II' 
7406 321' 74110 551' 74284 4001' 74LS242 ITSI' 74C174 IMp A Y5-132Q 3201' NE555 251' BC149 top BU108 2501' ZTX108 121' 2N4123/4 221' OA95 II' 
7407 321' 741 11 711' 74265 4001' 74LS243 1751' 74C17S ZlOp CA5Ot 9 Mp NE556 711' BC1S7/8 lOp BU205 22lp ZTX300 lip 2N4t25/6 221' OA200 '1' 
7408 Up 74116 lOOp 74290 1511' 74LS244 '14p 74C192 1501' CAJ046 1Up . NE56tB 4251' BC159 Ill' BU208 2401' ZTXSOO '51' 2N4289 201' OA202 1.1' 
7409 Up 74118 1311' 742ea 1501' 14lS245 - 74C I93 1511' CA3048 2251' NE562B 4251' BC169C 121' BU406 U5p ZTXSOI! Ill' 2N4401 /3 271' lN914 41' 
7410 Up 74119 2101' 74294 2tOp 14L:t:tOl zwp 74CI94 2211' CA3080E 711' NE56S 1311' ZTX504 lOp 2N4427 NI' lN916 71' 
7411 241' 74120 1101' 74298 2tOp 74LS2S7 1211' 74C19S 1111' 

g~=~~ NE566 1551' 
BC172 Up MJ2501 2251' 2N4S7A 2501' 2N487t lOp lN4U8 41' 

7412 201' 74121 Hp 74365 1501' 74LS259 1751' 74C221 1751' NE567 1751' 
BC177/8 np MJ2955 lOOp 2N696 351' 2NS087 271' tN400t /2 51' 

74LS298 24.1' BC179 Ill' 
7413 lOp 7"22 4Ip 74366 1511' _ SERIES CAJI30E ,00p RC4151 4001' BC182/3 lOp MJ3001 2251' 2N697 251' 2NS089 271' lN4003/4 II' 
7414 501' 741 23 -74367 1501' 74LS373 lOOp 4000 Up CA3140E 711' SP8S15 7501' BCI64 Ill' MJE340 151' 2N697 451' 2NS172 271' lN400s II' 
74t6 271' 74125 551' 74368 l50p 74LS374 IHa 4001 251' CA3160E 751' TBA641Bll BC187 lOp MJE2955 lOOp 2N706A 201' 2NS179 271' lN4006/7 71' 
7417 271' 74126 501' 74390 2001' 081lS9b ' ..... 4002 201' FX209 7501' 2251' MJE30S5 701' 2N708A ~ 

2N5191 131' 1 N540t /3 Up 
7420 171' 74128 751' 74393 lOOp 81lS96 ' ..... 4006 Hp ICL7106 I2Sp TBA600 Ill' 

BC212/3 Ill' MPF102 451' 2N9 18 2NS194 lOp lN5404/7 Up 
7421 411' 74132 

~ 
74490 2251' 81LS97 ' ..... 4007 251' ICL6038 3401' TBA8t O 1111' 

BC2U Up MPF103/440p 2N93O Ill' 2NS24S 401' ZENERS 
7422 221' 74136 ULS 81lS98 ' ..... 400s Ill' LM301 A 311' TBA820 lOp 

BC461 311' MPF105/640p 2N1131 /2 lOp 2N5296 SSI' 2 ·7V·33V 
7423 341' 74141 701' SERIES 8T28 2311' 4009 401' LM311 1101' TCA940 

BC477/8 301' MPSA06 301' 2N1613 251' 2N5401 501' 400 mW II' 
7425 301' 74142 2tOp 74lS00 141' 9301 IMp 40tO 501' 

1751' BC~16/7 501' MPSA12 SOp 2N1711 251' 2N5457/8 401' lW Up 
9302 1751" LM318 lOOp TOA4500 - BC547B Ill' 7426 401' 741 45 Ill' 74LS02 lIa 40t l tsp LM324 701' TOA 1004 02", MPSAS632p 2N2102 501' 2N5459 401' SPECIAL 

7427 341' 74147 1101' 74LS04 '4p 
gaos 3111' 4012 Ill' LM339 Hp TDA 1008 - BC549C Ill' MPSU06 131' 2N2160 1201' 2N5460 401' OFFERS 

7428 311' 74148 1501' 74LS08 221' 9310 275pl 4013 501' LM348 ISp TOA1022 lOOp 
BCS~7B Ill' MPSU56 71p 2N2219A lOp 2N548S 441' 100+ 741 

7430 171' 74150 lOOp 74LS10 201' 93tl 2751" 4014 141' 
BCS59C Ill' 2N2222A 201' 2N6027 411' £11 LM377 1751' XR2206 4001' OC28 1301' 

7432 301' 74151A 701' 74LS13 3Ip 9312 IMp 4015 141' XR2207 4001' 
BCY70 Ill' 2N2389 A 30" 2N6247 1101' 100+ 555 

7433 401' 74153 701' 9314 IISp: LM380 751' BCY71/2 221' OC3S l30p 2N~464 3411' 2N6254 13411' £20 74LS14 7 ... 4018 451' XR22t6 175p 
7437 351' 14154 lOll' 74LS2O 221' 9316 225p 4017 Ill' 

LM381AN 1501' B0131 /2 501' R2008B lOll' 2N2646 50D 2N6290 ISp 100+ 
7438 351' 74155 lOp 74LS22 Ill' DJ2\! 1511' 4018 Ill' 

LM389N 1401' XR:..240 4001' BOY56 lOll' 2N2904/SA lOp 2N6292 Up RCA 2N3055 
7440 171' 74156 Ill' 74LS27 311' 9368 2tOp 4019 451' 

LM709 311' ZN4t 4 Hp BF200 321' 
R2010B 2001' 

2N2906A 241' 2N128 1201' £31 
7441 711' 74157 701' 74LS30 221' '9370 2011' 4020 lOOp ,LM710 501' ZN 424E 1351' BF244B 351' TIP29A 401' 2N2907A lOp 3N140 lOOp BRtDGE 
7442A Mp 74159 1101' 74LS47 lOp 9374 1111' 402t 1111' 

LM733 lOOp ZN425E 4001' BF2S6B 701' TIP29C 55p 2N2926 Ip 3N201 1101' RECTIFtERS 
7443 1121' 74160 lOll' 74LS55 301' 9601 1100 4022 1111' 

LM741 Ill' ZN1034E lOOp BF257/8 321' TIP30A 411' 2N3053 30p 3N204 lOOp lA 50V ZIp 
7444 1121' 74161 lOOp 74LS73 50p 9602 2HP 

4023 221' 
LM747 70p 95H90 lOOp BF2S9 311' TIP30C lOp 2N30S4 ' 51' 40290 2501' tA l00V 221' 

7445 lOOp 74162 1101' 74LS74 401' IIiITE'RFACE 4024 Hp LM748 35p BI-RJ9 :no TIP31A SII' 2N305S 411' 40360 401' lA 400V lOp 
7446A 131' 74163 100a 74LS7S 501' I.C •• 402t5 Ill' 

LM3900 1Up BFR40 :no TIP31C Ill' 2N3442 UOp 40361/2 451' 2A SOY lOp 
7447A 701' 74164 '00p 74LS63 1101' MCI468 1101' 4026 1311' 

LM3911 1301' BFR41 27. TIP32A Ill' 2N3S53 2401' 40364 1201' 2A l00V 351' 
7448 lOp 74165 'lOp T4LS8S lOOp MC1489 1101' 4027 Sip LM4136 1201' BFR79 :no TlP32C 121' 2N3565 301' 40408 701' 2A 400V 451' 
7450 171' 74 166 lOOp 74LS86 401' 75107 1101' 4028 141' MC1310P 1501' BFABO .,. TIP33A lOp 2N3843/441p 40409 151' 3A 200V lOp 
7451 171' 74167 2001' 74LSIO lOp 75t82 2311' 4029 lOll' MCI458 48p BFR81 .,. TIP33C 1141' 2N3702/3 121' 404 t O '51' 3A 600V 721' 
7453 171' 74170 2401' 74LS93 lOp 75450 1211' '4030 SSI' MC149S 400D BFX29 lOp TIP34A 1151' 2N3704/S 121' 40411 lOll' 4A l00V '51' 
7454 171' 74172 720p 74LSI07 451' 75451/2 721' 403't 20Ip BFX30 341' TlP34C IMp 2N3706/1 Up 40594 171' 4A 400V lOOp 
7460 I7p 74173 l20p 74LS1 12 lOOp 75411 /2 Ill' 4033 IlIp VOLTAGE REGULATORS BFX64 /5 lOp TIP35A 2251' 2N3708/9 Up 40595 1051' 6A 50V lOp 
7470 311' 74174 131' 74LSI23 751' C·MOS I. C •• 4034 lOOp Fixed PI •• tlc TO·220 BFX86/1 lOp TIP35C 1111' 2N3773 3001' 40673 75~ 6A tOOV lOll' 
7472 lOp ' 74175 ISp 74LS132 IMp 74COO 251' 4035 1I0p lA +ye lA -ye BFX38 lOp TIP36A 2701' 2N38t9 251' 40841 lOp 6A 400V 1201' 
7473 341' 74176 Hp 74LSI33 lOp 74C02 251' 4040 IlIp 5V 7600 SOp 5V 7905 70p BFW10 lOp TIP36C 3401' 2N3820 SOp 4087t /2 lOp ~~~:~~=~ 7474 ::: 74177 lOp 74LSI38 lOp 74C04 27p 4041 lOp 12V 7812 601' 12V 7912 70p BFY50 221' TIP41A ISp 2N3823 701' 
7475 7417~, 1101' 74LS139 Mp 74C08 271' 4042 Ill' 15V 7815 601' ISV 7915 lOp ! For fu ll lists please send S.A.E, or see 7476 351' 7.'80 .. ~ 74LS151 lOOp 74Cl0 271' 4043 lOp 18V 7818 Ill' 18V 7918 lOp RED lEDS 
7480 501' 74181 1111' 74LSI53 lOp 74C14 Ill' 4044 Ill' 24V 7824 lOp 24V 7924 lOp 0 ,125" 121' SD +- l0p our full page advertisements in P.E., 
7481 1101' 74182 Ill' 74LS157 Mp 74C20 271' 4046 1101' 100mA TO·12 nOmA TO·12 0,2 " '21' 50 + 10p E.T.I., Wireless World. 
7482 141' 74164A 1501' 74LSI58 1111' 74C30 271' 4047 1111' 5V 78l0S 351' SV 79LO:.. lOp 
7463A lOp 74t85 l50p 74LSI60 1111' 74C32 311' 4048 SSI' 12V 78L12 351' 12V 79Lt2 Ill' 
7484 1101' 74188 lOOp 74LS161 1111' 74C42 1101' 404. ..... ISV 78LtS 351' ISV 71L1S lOp PI_add30p 

TECHNOMAllC LlD 7485 1101' 74190 lOOp 74LS162 1411' 74C48 2501' 4050 411' 
7486 34p 74191 tOOl' 74LSI63 lOll' 74C73 TSp 4051 lOp OTHER REGULATORS p&pandVATat15% 
1489 171p 64192 tOIl' 74LSI64 IlIp 74C74 7.1' 4052 lOp LM309K U5p TBA625B 1201' -
7490A ~ 

74193 lOll' 74LS165 lOp 74C8S 2011' 4053 Ill' lM317T lOll' TL430 ISD Govt., Colleges, etc. 
7491 74194 lOOp 74LS173 1101' 74C86 ISp 4055 1251' LM323K 1251' 78H05KC ..... order. accepted. 17 BURNLEY ROAD 
7492A 4ID ' 74195 '51' 74LS174 1101' 74C90 Hp 4056 l35p LM723 37p 78MGT2C 'COp 
7493A 361' 74198 Hp 74LS175 till' 74C95 1311' 4069 IItp Caller. welcome LONDON NW10 7494 361' 74197 lip 74LS181 320p 74Cl07 1251' 4060 IUp OPTO·ELECTRONICS 
7495A 701' 74198 1501' 74LS111O lOOp 74C150 2511' 4083 IZlp 2NS777 451' ORP12 Ill' ORP61 Hp MON.FRI ' .30·5.30 Tel: (01) 452 1500 Telex: 922800 7496 ISp 74199 1501' 74LS191 lOOp 74C151 2101' 4068 SSI' OCP71 1301' ORP60 lOp TlL78 701' SATURDAY 10.30·4.30 

Replacement tape heads fromMononth could mean a big 
improvement in sound quality from your tape recorder, A full 
catalogue is available, price 50p, which features a wide 
range of heads for cassette and reel to reel machines, as 
well as replacement motors, tape transports, etc. 

Universal cassette heads to EIAJ standard, hole centres 
17mm apart, 12mm from head face: 

81 2·02 Mono record/playback £ 4.62 
8 24·01 Stereo playback £ 4.62 
824·02 Stereo ri p £ 7,66 

H'seasy 
to complain 

about 
advertisements. 

824·07 Stereo rip for Dolby systems £ 9.05 
C42RPH20 Stereo ri p sendust head, suitable for chrome & 

metal tapes .. £10.67 
C42RPH04 Stereo rip glass ferrite, the ult imate long life, 

high performance head £13.34 
C42RPS18 Stereo twin gap rip long life head for record 

monitoring £28.99 
C21ES18 Mono/Stereo erase head £ 2.13 
C44RPH03 Four channellt rack rip £15.15 
C22ES04 Twin half t rack erase £ 5.43 

Ex stock deliveries, all prices include VAT. Post and packing 40p. 

MONOLITH 
electronic products 
The Monolith Electronics Co. Ltd" 5/7 Church Street, 
Crewkerne, Somerset TA18 7HR. Tel : 0460 74321 . Telex: 

-AdwrtisingStandanls-..J 
H an advertisement is wrong,we're here to put it right. 

ASA Ltd" Brook House.Torrington Place, London WClE lHN, 

Published on approximately the 7th of eac h month by IPC Magazines Li mited. Westover House. West Quay Road. POOLE. Dorset BH 15 IJG. Printed in England by C hapel River Press. Andover. Hams. Sole Agents 
for Australia anll New Zeala nd - Gordon and Gotch (Asia) Ltd.; South Africa - Central News Agency Ltd . Subscriptions INLA ND and OVERSEAS £13·00 payable to IPC Services. Oaktteld House, Perrymount 
Road. Haywards Heath . Sussex. P RACTICAL WIRELESS is sold subject to the following conditions. namely that il shall not. without the written consenl of the Publishers first having been given. be lent, resold: hired out 
or othl'f\\isl! disposed of by way of Trade at more than the recommended selling price sho .... ·n on the cover. and that it shall not bc Icnt. resold. hired out or otherwise disposed of in a mutilated condition or in any 
unauthllri"'~'J I.:tl\'cr by .... 'ay of Trade or affixed lO or as part of any publication or advertising. literary or pictoria I mattcr what soeve r. 
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Models XS-BP (25 watt) and CS-BP (17 ~ 
watt) have moulded-on safety plugs, 
'unbreakable' handles arid detachable 
hook-cum-finger guides. High class 
insulation, with ceramic shafts inside 
stainless steel ones·. Negligible 
leakage. A range of long-life 
iron and nickel plated bits, easily 
interchanged, slide on or off 
the shafts which enclose the heating 
elements for maximum efficiency 
of heat transfer. Available 
for 240v, 115v, 24v or 12 volt. 
R.S.P. £5.30 plus VA T. 

• The bit is the only 
visible metal 
of the new 

CCN iron. A very 
Strong plastic 

handle and hook 
and a ceramic shaft 

(leakage current of less than 
1 uA) for safe soldering of 
delicate components and IC's. 
Length 19.5cm weight 25gr 
(without lead). Fitted with 
%2" (2.3mm) bit, 4 other 
bit sizes available. 
2 core lead. 15 watts, 
230/240 volts. . 

WITH PINK 

CERAMIC SHAFT 

R.S.P. £4.70 plus VAT. ANTEX 

THEHOTTIP 

WITH BUILT-IN 

FINGER PROTECTOR 

THE HOT TIP 
FOR SOLDERING 

TCSU1 micro soldering station 
for accurate (2% to/') and safe 

tem peratu re-controlled 
soldering at 24 volts. 

Temperature range 65 - 420°C. Anti
Static earth cable, separate 

sponge tray. Zero voltage 
switching, no spikes or magnetic 
fields. Choice of XSTC - 40 watt 

or CSTC - 30 watt iron, fitted 
with thermocouple sensors and 

LED indicators for operator's 
check. Bits range from 0.5mm to 

2.3mm and 1mm to 4.7mm. 
R.S.P. £38.00 plus VAT. 

ANTEX 

THEHOTTIP 

WITH 

VISUAL CHECK 

ANTEX LIMITED, Mayflower House, Plymouth, Devon PL 11BR. Telephone: (0752) 667377 

www.americanradiohistory.com



fn),~p!~o~~nlJ for AlAR I 
The World-beating 
ATARI PERSONAL 

COMPUTERS 
3 consoles available 
Atari 400 vvith 16K RAM (AF36P) 

Atari 400 vvith 321< RAM (AF 375 ) 

Atari 800 vvith 16K RAM (AF02C) 
lexpandable to 48KI 

All consoles when connected to a standard UK colour (or 
black and white) TV set can generate the most amazing 
graphics you've ever seen. 

Look at what you get: 
* Background colour. plotting colour, text 

colour and border colour settable to any 
one of 16 colours with 8 levels of 
illuminance I 

* Video display has upper and lower case 
characters with true descenders. double 
and Quad size text and inverse video. 

* 5J.Key keyboard (touch type on Atari 400) 
and four function keys. 

* Full screen editing and four·way cursor 
control. 

* 29 keystroke graphics and plottable points 
up to 320 x 1921160 x 96 only with 8K 
RAM!. 

* 40 character by 24 line display 
* Extended graphics control and high speed 

action using a DMA chip with its own 
character set. 

* Player missi le graphics . 
* Four programmable sound generators can 

be played individually or together and each 
has 1785 possible sounds playable at any 
one of eight volume settings. for game 
sounds or music. 

* Full software control of pitch, timbre and 
duration of notes in 4·octave range. 

* Four joystick or paddle ports, sounds 
output to TV. 

* BASIC cartridge and 10K ROM operat ing 
system and full documentation. 

MORE HARDWARE 
Atari 410 Cassene Recorder IAF28Fl £50 
Atan 810 Disk Drive IAF06GI £345 
Atan 822 40·column Thermal 
Printer IAF04EI 
Atan 850 Interiace IAF29GI 
Joystick Controllers IAC37S1 
Paddle Controllers IAC29GI 

£265 
£135 

£13.95 
£13.95 

16K RAM Memory Module IAF08JI £65 
MUCH MORE FOR AlARI COMING SOON 

SOFTWARE 
Lots and lots of amazing software for 
Atan available NOW 

* Word Processor * VISI·CALC 
* ADVENTURE GAMES * Arcade Games 

* Trek Games * ASSEMBLER & 
DISASSEMBLER * FORTH * Teaching 
* 30 GRAPHICS * Character Set 
Generator 
SEND SAL NOW FOR OUR LEAFLET 
I XH52G I 

LE STfCK 
For Ata" Computer or Video Game 
Replaces standard laYs tick , but much 
easier to use In lernal mo tion detectors 
sense hand movements Large pushbunor 
on top of Stick SQueele Stick to Ireel e 
motion. A MUST for SPACE INVADERS. 
STAR RAIDERS & ASTEROIDS 
ONLY £24.95 IAC45Yl 

Maplin Electronic Supplies Lt d PW/ 11 /8 11 Not e ' O rder cod es show n In l"dCk"ts 
. P"ces firm until 14th N ovembe r , 1aS 1 

P,O. Box 3, Ra yleigh , Essex . and inc lude VAT a nd Pos taqe a nd Pdc k" ,,!. 
Tel : Southen.d 10702 1 552911 554 155 tErrors ex cludedJ , 

SPECIAL PACKAGE OFFER 

Disk· based system for £725 With Le Suck 
The Atarl 400 Console 
SpeCial 32K RAM Module 
Atarl 810 Disk Drive 
Disk Operating System 
Documentation 
Interconnecting Leads 
Everything In "Look at what you ge(' list, 

Can any other compu te r on the market 
oHer all thiS at anything like this price? 

VERSAWRITER 
12 Y, x 81n. draWing board. Drawing on 
board IS reproduced on TV via Atarr With 
32K RAM and Disk Drive. Closed areas 
may be Idled In With one of 3 colours. Text 
may be added In anyone of 4 fonts. Paint 
brush mode: select Slle of brush and paint 
away. A" brush mode: shade In your 
draWing - colour and denSI!1 IS up to you. 
Plus many more features, S.a e for pnce 
and funher delalls 

. a! our 
Demonsrra!r~dw 

ShOP~ London Road, 
A!a" a! 2 Essex . 

See I 'ff ·on ·Sea , d! Wes!C r 5!)4{XXJ an a 
rei : (0702) Hammersmi!h 

159 16 1 }(r(1feIS~i7480926 
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