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For every one you send for processing
by the Practical Wireless Colour

Print Service.

Fast, efficient, high quality film
processing is now as close to you as
your nearest post box. Hundreds of
thousands of magazine readers are
delighted with this reliable Colour
Print Film Service—and the replace-
ment film that comes free every time
they use it! So why don't you give it a
try? :

Here's what you do. Send any

make of colour print film inside the
envelope enclosed in this issue. Or
fill in the coupon below and send it
with your colour film in a strong
envelope to:
Practical Wireless Colour Print
Service, Freepost, Teddington,
Middlesex TW11 8BR. No stamp is
required.

SENDNO MONEY

We are so confident in the
reliability of the service and the
quality of our prints, (each one is
date stamped with the month and
year of developing) that you don't
pay until you have received them!

LUXURY COLOUR PRINTS
You will be amazed at the
beautiful colours and hi-definition

In the event of any query, please write to:
Customer Relations Dept., Colour Print Express
Ltd., 19-21 Lower Square, Isleworth, Middlesex,
or phone 01-568 6363,

‘r)"‘
Colour "
4

sheen finish of the prints we
supply . . . with elegant rounded
corners and borderless to give you
maximum picture area. And now
with the new Giant Superprints you
get 30% more picture area than the
standard enprintsat no extra cost.

UNBEATABLE VALUE

The new Giant Superprints cost
you only 17p each and a further
charge of £1 is made towards
postage and packing. That’s all you
pay and, when we send your prints, a
replacement film, of the size you use,
is included absolutely free. That’s a
saving of up to £2.19,

The offer is limited to the UK.
For Eire, CI. and B.FPO., a
handling surcharge will be made.

FREE ALBUM SHEETS

One album voucher is sent with
each film we process. Collect 3
vouchers and we send you a set of
FREE album sheets to fit into our
specially designed album to show off
both superprints and standardprints.

MORE BENEFITS TO YOU

You benefit in two additional
ways. Firstly, you enjoy a personal
service with every care taken over
each individual order. And secondly, .
you pay only for what you get—with
no credit vouchers as with many
other companies. An invoice comes
with your prints, so it is a straight
business transaction.

Your prints will normally be
despatched within five working days
of receipt, but please allow for postal
times and possible delays.

Offerexc. Minola & Sub-miniature film. Roll film 20p surcharge, 400 ASA 2p surcharge. Superprints
can only be produced from Kodacolour I1, C41 and Agfa CNS cassette and cartridge film not half frame.

Prices correct at time of going to press.

Lse this label it you From: Practical Wircless Colour Print Service Freepost.
. > Teddington.,  Middlesex. TWI11 S8BR. Please print my film
|I:|.\I..‘llllt‘ll\|.."l(l|‘.l'l'. Superprint Standard Enprint size (delete size which is not

reguired b,

or pass it to a briend.

Mr Ms

Itis used tosend

Addidress

your prints and

FREL film.
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WHY BOTHER WITH A LOWE CARD?
JOIN THE FAMILY

By having a Lowe Card, buying equipment, setting up a station is
made so easy. Whether you are newly licensed and want your first
piece of equipment, or an experienced operator who needs to update,
or a guy who wants to widen his listening horizons, then the Lowe
Card is your helping hand.

You can buy the equipment you need, when you need it, and
spread the cost throughout the year.

GET A LOWE CARD

TOO MIUCH TROUBLE TO APPLY?

When you apply for your Lowe Electronics Card, you state how much
you wish to pay each month. Once your account is approved, you will
receive your Card and you can obtain goods up to the value of 24
times your monthly payment. For example, a monthly payment of £20
means that you can have goods up to the value of £480, all at once if
you wish.

The total amount outstanding on your account should not exceed
24 times your monthly payment but, as each payment is made, the
amount available for your next purchase increases. If, at any time, you
wish to increase your monthly payment and have a higher spending
limit, ask Lowe Electronics and this can often be arranged on the spot.

And so that you know exactly how you stand, you receive a state-
ment at least four times a year, or at any time on request.

Join the family — get a Lowe Card. Lowe
Electronics is the Company for tomorrow’s
technology today. Ask around, talk with
someone who has dealt with us, with our
sales staff, with our workshop personnel.
Then remember, with your Lowe Card you
are part of an organisation dedicated to
supplying the needs of the Radio Amateur,
the short wave listener and the air or marine
band enthusiast.

Get a Lowe Card — join the family . .

ITS SO EASY BY BANKERS ORDER

You may pay by standing order if you have a current account at the
Bank or a Post Office Giro account. A Banker's Order Form is included
on the opposite page and a Giro Standing Order Form can be supplied
on request. Fully complete the Application and Banker's Order Forms
opposite and send them to Lowe Electronics or direct to Club 24
Limited.

HOWEVER

If you do not have a bank account, you may pay by cash at any branch
of any bank, using a paying-in book which will be sent to you with
your Lowe Card. Fully complete the Application Form on the facing
page and send it to Lowe Electronics, Chesterfield Road, Matlock,
DE4 1LE or direct to Club 24 Limited, Selectapost 24, Claypit Lane,
Leeds, LS2 8DY.

THE WAY TO HAVE
TOMORROWS EQUIPMENT

TODAY

THE LOWE ELECTRONICS BUDGET CARD FACILITY IS
OPERATED BY CLUB 24 LTD.

LOWE ELECTRONICS CLUB 24
CHESTERFIELD ROAD SELECTAPOST 24
MATLOCK CLAYPIT LANE
DERBYSHIRE LEEDS

DE4 5LE LS2 8DY

2

As a Lowe Card holder you
are eligible for special
offers on equipment and
accessories: these items

are brought to your
attention in a News Letter
which accompanies your
statement.

HOW MUCH
DOES IT COST?

At the end of each month a small charge is added to the balance
owing on your account. This is at present calculated at 2p in the
pound (APR 26.8%) for Bankers Order payment accounts,
or at 2%p in the pound (APR 30.6%} for payment book
accounts. These rates are subject to change at our
option.

SIMPLE ISNT IT?

Practical Wireless, June 1981
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Customer's
First
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State Title: Mr
Mrs, Miss etc.

Customer’s
Surname

Customer’s
Address

Mumhty

€
[T Tolo)f2

Cr. Limit

4J=[¢

Minimum
Maonthly
Payment

Telephone No.

| |
ﬁ"j’JID[‘"ﬁ“JDDD[[D

Do not write
in this section

Guar  Bank-C
BANKERS PAYMENT PLEASE TICK
ORDER BOOK PAYMENT METHOD
AEQUIRED

EMPLOYMENT DETAILS: If you are married and not in full time
Employment please give your Spouse’s employment details.

Occupation

How long employed there

Employer's Name and Address

IFin present occupation less than 3 years please give details of occupationis) to cover 3 years,
| Pravious OCCUPBTIONIEN . c.vivs st ciisrsiisiiniinssasssiniinsss Liubansrss st sssnsssbairasssrasnasmssansrenanisss

Previous empl 'S

and

LOWE ELECTRONICS.

Elecironics by:

Credit card facility operated on behall of Lowe

mmmmmmmm e m e me e

Please tick type of residence

Unfumn- Furn- Holel Living
House ished ished with
Flat Flat Lodgmgs Parenis
Do you own How Long at
Your Home Yes No present address
Amaount of moenthly
rent/mortgate B s sapaar A R AR

Il under 3 years give previous addresses to cover 3 years.

How long at previous B00ressles) ... s e

Are you married/single  Delete as If you are Divorced, Widowed
necessary Etc. Please indi

No. of dependent children:

Please give names of any credit cards you hold UK callsign

This document contains the terms of a credit agreement. Sign
it only if you want to be legally bound by them.

SIGNATURE OF
CUSTOMER

DATE

| hereby apply to open an account with Club 24 and warrant that all the particulars contained
on this form are and 1l | that Club 24 Ltd. [the Company) may
refuse my application but that if it is accepted the conditions set oul below will apply. |

that of my ication will be by means of the issue of a credit card
{the Card) by the Company. | am over 18 years of age. | understand that should my applica-
tion be refused no reason will be given.

CREDIT CARD NUMBER BRANCH

Bontlay Bridge Club 24 Lid. A Company jointly

Chesterfield Rd. Selectapost 24 controlled by

Matlock Claypit Lane, J. Hepworth & Sons Lid.

Derbyshire DE4 5LE Leeds LS2 BODY. Forward Trust Lid.
[Registered in England No. 1336850].

CONDITIONS

1] The Company will open an account in the name of tha Customer, and will issue him/her with a
credit card in the Company’s standard form from time to time. The customer will upon due
signature of the card be entitled subject to and in accordance with these conditions to running
account credit (as defined in the Consumer Credit Act 1974) with the credit limit shown above.
The Card shall at all times remain the property of the Ci y and the C
o the Company |rnrnod|ilelv upun request. If the Card is lost nl stolen the Custamer will notify
the C y {Teleph LEEDS {0532) 30003 and confirm in writing. The
Customer shall subject to arw statutory provision to the contrary be liable to the Company in
respect of the Card by any person whatsoever before receipt by the Company of such written
confirmation as aforesaid as if he/she had used the Card personally.

The Customer shall make regular monthly payments each of the Minimum Monthly Payment in
such manner as the Company may from time to time require on the 1st day in each month
commancing on the 15t day of the manth fallowing the signing of this agreement. Each of the
said monthly payments shall be applied by the Company to the credit of the account in or
towards payment firstly of all interest which may on or before the date on which the same shall
be so applied have been debited to the account and secondly all other monies debited to the
account on or before the said date.

The account shall be debited with interest at the rate of 24% per month (maximum equivalent
annual rate 30.6%) on the debit balance from time to time outstanding on the account or such

4)

S

other rate as may be notified 1o the Card holder when lhe Card is issued.

The whole ing debit bal shall b i due and payable al if the
shall b bankrupt or 1o any li { i by statute) die or b)

upon demand if the Customer shall fail to observe or perform any of these conditions.

The Company may terminate the credit facility and cancel the card at any time.

71 The Company shall be entitled from time to time to vary all or any of these conditions including

the interest rate referred 1o in Cleuse 4 by serving notice on the Customer and any such varia-

tion shall it diately upon service of such notice provided that no such

variation shall {except insofar as Clause 5 hereof shall be or become applicable) increase the

amount or frequency of the monthly payments referred to in Clause 3 hereol.

Any notice or demand required or permitted to be served on the Customer hereunder shall be

deemed 1o be properly served if served upon the Customer personally or sent by prepaid post

addressed to him/her at the last address notified 1o the Company and if so sent by second class

post shall be conclusively deemed to have been received by him/her within 72 hours of the

tme of posting.

Subject to and in ac with these the C is entitled to credit in relation

to payment lor goods and/or services supplied by the retailer shown on the reverse of the Card,

The Company shall not in any way be liable if the Card is not accepted or honoured by the

retailer or any other parson.

B

9

--p--—-—CUT---—--——-r---——-—-—--——-———------ CUT = o o o o o i o o o o o o o o o o 0 o o o

BANKERS ORDER On receipt of this order please pay £ immediately
and £ on the 1st day of each
Name
month commencing on the month of < until
Address cancelled by me in writing.
Pay to:
""" MIDLAND BANK LTD.
..................... CITY BRANCH, LEEDS
For the cradit of:
10! CLUB 24 LTD.
Y 31087061
R TN S Ly A T Bank Ltd. Quoting customers name and the following reference number
Bank Address
This
number
must b
quoted
Please note:

1. This order supersedes all existing orders on the gquoted reference number.

Practical Wireless, June 1981
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2. If you are unable to act on this order please advise us immediately.

i ®
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SO, YOU'RE NOT BOTHERING WITH A
LOWE CARD, BUT JUST LOOK AT PART OF
OUR COMPREHENSIVE RANGE OF

EQUIPMENT WHICH COULD BE PART OF
YOUR STATION

TRIO EQUIPMENT KEYS AND I(EYEHS
TRX3 Self ined morse practi 5.85 1.00
Netinc LBK Lightweight brass kl\-' 2.80 0.
VAT Carr, HK708 Straight key. Ball bunrlu pl\mts Noﬂ aJnd base 9.66 1.00
TS830S 160-10m transceiver with the new bands. Successor MK704 Squeeze paddie .. 10.50
to the TS820.. .. 83982 4.50
VFO230 Digital VFO with memories and dlgltal raa]ggg;os 1312 :ﬁ POWER AND SWR METERS
AT230 All band ATU and power meter. Matches 5 o The superb DAIWA range
SP230 External speaker unit with switched filters .......... 3314 180 CN620A 1.8-150 Mhz cross painter power and SWR meter. Upto 1KW 5281  1.26
g:'czzz%o g;ﬂ'ﬁa' . remote Four 1:?;3 :2 CNE30 140-450 Mhz cross ponntar power and SWR meter. Up to
ation monitor scope ., o - 200W 71.00 1.25
sgg‘:“ E"‘t‘ “I';R?;"D”““'“' band receiver 33::3 :‘ﬁ CNEB50 1.2-2.5 Ghz cross pointer power ‘and SWR maeter. Up 1o
okl - 20W.. 95.00 126
;g‘zzos gé““d ZDﬂﬂ'ﬂpen' T?g’:‘zgﬂ‘::g;"' ‘ﬂ:g :':g CNAT001A  Fully automatic all band ATU. Includes cross pcmnr pcwer
powar supply fo - - meter 12995  1.50
£a30 AC power supply for T5120/1305/180: 86.10  4.50 CNA2002  As for CNATOOTA but 2KW rating for twner and power meter  190.00  4.50
MAS New TRIO 5 band mobile aerial system. SWI10A  SWR power meter 1.8-150 Mhz. 020 and 0-200 W. Not
complate . i 74.76 4.50 crass pointer . 29.90 1.25
MC50 Deluxe dual .mpedance desk m.c:ophane 3:1: :g
LF30A HF lowpass filter. 1 KW rating .. . .. X J Other eccessories
TS770E Z'W’Wﬂnh :“ mode dual band transceiver. European 50 HFCS5 Handheld 50 Mhz frequency counter. Ideal for 27 Mhz
runealer_s ifts. wrsspisate e 3 equipment .. 36.50 1.50
TRS000 2m »fixed station trarsc 4.50 SF250 SWR/power meter and built in freqolru:v counter o 160 Mhz. 45.00 1.50
P520 AC power supply for TR9000 - 4.50 SWR25 The ever popular twin meter SWR bridge. 1.8-150 Mhz........ 1278 1.00
g;‘?m _‘3’35::"'““‘ f:' Tra%mllm P e 220 :g RW151D Professional 50 ohm dummv load/power meter. 150 W
m synthesi: mobile/tix nsceive 8 8 0-500 Mhz .. 69.00 1.50
SPa0 Mobile speaker I.Il1|t for TR7800, THQOOO and TRBL0D 26.89 1.50 2
TR2300 2m FM 16675 450 DL20 20 W 50 ohm aummv load. S:raws du&ctl\f nn to SO g 6. 0.50
VB2300 10W amgplifier for TR2300 .... 49.45 1.50 ANTENNA ACCESSORIES
e E:’,‘,‘xﬂ‘;ﬂmﬁﬂ:‘,’;"fz& e o CS201/TW2 Two way 50 ohm coax switch. 0-500 Mhz . 198 075
sT1 Base stand and quick charger.. i ‘3‘-’0 1‘“ cCX3a Three way coax switch. 0.30 Mhz. Rm:awm or luw ouwar I)(
X X only.. 5.59 0.75
#:;400 ?Sgr:ﬁ:“r Notstes tmr:::u’: 430-440Mhz 2;::8 2% FBB9A 1:1 50 ohm balun, 1 KW pnp rahng “For use as mpole centre . 11.50 0.75
PS10 Base station power supply for TRE400. $3.00 4.50 Diplaxer Allows single feed line to VHF/UHF aerials. Reduces cable cost 10.50 1.00
R1000 Synthesised 200khz-30Mhz receiver. ' ! EIS Small egg insulator. Glazed ceramic 40 cm long . . 0.30 0.25
fitted . 285.20 450 EIL Large egg insulator. Glazod:’Fatamic 50 cm Icng?. . gA: 0.36
HC10 Digital station world time clock 56.20 1.50 siL Ribbed strain insulatar for dipole end or centre. 70 cm long...... 3 0.36
HS4 Economy headphones .. 10.35 0.75
SUNDRY GOODIES YOU CAN'T BE WITHOUT
HF GENERAL COVER CEIVERS PP1305GS  Regulated PSU. 240V input, 13.8V dc output at 4A. Pratected 18.40 1.50
SRX30D Generslo cofara?as EFRE”“J“, 200Khz-30Mhz.  AM/ PP1307 Regulated PSU. 240V input, 13.8V dc output at 7A. Protected 32.00 2.00
O o e o X i 186.00 4.50 PP1310 Regulated PSU. 240V input. 13.8V dc output at 10A. PlDIOE‘Bd. 49.50 4.50
Sitiskatialn it kbl kit ' ’ . . Light scope  Self illumi %30 pe for PCB | 650  0.50
Essantial station test gear
i:;zEHTkZBLFEMS1wOH TR'O, o LY FXI Deluxe station wavemeter 700 Khz-250 Mhz. Needed by
m ¥ dheld with NiCad pa licencees.. 28.00 1.00
elc . s i 1.50 HFCS5 Handheld 50 Mhz imquency “counter ideal for 27 Mhz
AR240 Eu:amal m:dspeaka 10.50 1.00 equipment .. 36.50 1.50
AR240 Carrying case ....... . 4.10 0.50 FCEM 5 digit 50 Mhz Irsquancv counter with switched 455 Khe
AR240 12V battery charger. (mains charger included transceiver) 4.10 0.50 offset .. 41.40 0.50
LAZX 2m linear. 10W out for 1W drive. SSB/FM ........ ccoervrennnnns 39.50 1.50 FC22A 250 Mhz counter with IF offsat. SPECIN_ UF—FER 49,50 0.75
M
VHF AMATEUR RECE'\\'EIRS ) ) DXas0 :ump::tli.f.njphfmd desk mic and slnllun clock. Transmission 35 \o0
AHZZ 2m FM pocket synthesised receiver 141-149Mhz .. 8 1.50 MEXSE Mobile sa!al\f mic on !Ie:qf arm. Gnur lever PTT switch and
R3 2m FM twnable/xtal receiver 144-146Mhz . 46.00 1.50 PIOAMP wveeeveansnnn 32.00 1.00
J\MHR‘?B 2m FM scanner fitted 8 channels ............ 1.50
MIZUHO RACK SYSTEM FOR THE ADVANCED LISTENER
VHF/UHF MONITOR RECEIVER AND SCANNER Kx2 Top quality 500 Khz-30 Mhz aerial tuner. Perfect match for
$X200 Ultimate  scanner 26- ss 103-130 380-514Mhz  AM R1000.. - - 2990 150
and FM. The best .. ! 23700 450 AX1 Aerial swntr.hmg system, Handigs 27.03 1.00
S I A T e ek h B APM1 Audio peak and notch filter Variable bandwidth active filters 33.00 1.00
SR1 Mini rack for the system .. 14.09 1.50
ROTATORS MP1 Rack mount for APM1T ... 520 1.00
AR4D VHF and light HF use only. 5 core cable required ................ 59.80 4.50 MIZUHO MODULES
The Super DAIWA rangs
DR7500X For HF 3 element beams. Preset controller. 6 core cable 98.04 4.50 PF1 Audio active filter module 12.54 0.50
DR7500R As for DR7500X but using the DAIWA round controller 107.98 4.50 MA1 Audio power amp. 1W module . 5.29 0.50
DR7600X Heavy duty. Will take up to 2 element 40m beam. Preset Ei vB1 Microphons comprassor module .. 7.71 0.50
control . 136. 4.50
DR7600R As for DR7600X but usmg the DAIWA raund oon'roller 144.50 4.50 THE NEW SHIMIZU SS105S 80-10 METRE sss;cw
TRANSCEIVER
MOBILE AERIALS $51058 B0-10m solid state SSB/CW/FM wransceiver. Semi kit form...  258.76  4.50
HOKUSHIN RANGE
2e 2m § 3.6 d8 gain foldover base.... 880 1.00 NEW NEW NEW. ITEMS TOO NEW TO PUT IN THE PRICE LIST
i';:i %g‘m 5‘33 'g"';:‘ad‘;‘:; besa :?’g 1.00 RM340 New mobile mic with no connections between mic and rig...... 45.00 1.50
Sheteasn  Joum | 1" spsanmbic i g 4t g gewwRusimcomen o% o
320 2m stainless § wave on PL259 plug 1.50 1.00 bbbl AL = .
RGAM Base for all above units inc. coax ready 3.50 0.76
RB144 2m rubber helical on BNC plug E 3.95 0.50
GSS Heavy duty gutter/boot mount to take RGAM base . 3.16 0.50
MBS Magnetic mount with 5m coax terminated in PL259 7.95 1.00
MaAad1 2m } wave gutter mount aerial complete with whip cllmp
cable . 11.33 1.00
CBA311 2m i— wave guttarc:up aenal complele w.lh cable and n'lun - 5.00 1.00 G E T A I o w E c n R D
BASE STATION AERIALS : =
HFS B0-10m HF vertical. No radials toquqrod when on ground posl 48.50 4.50
HFSR Radial kit for use when mast mounting HF5 .. 4.50 FULL DETAILS FROM:
GPVS High performance 2m basa station rflmen ;:.W 4.50
GPVT7 High perdormance 70cm §+}+} base 30 4.50
GDX2 The classic wideband aerial. !i dB gain over the - - LOWE ELE CTRO N l cs
50-480 Mhz . . !
LAB mrbandgruundplane ae 11.50 1.50 CH ESTER FlELD HOAD
MATLOCK, DERBYSHIRE
AIRBAND RECEIVERS DE4 5LE
Regency Digital flight scan. I;ull band coverage. No crystal required 216.00 4.50
R512 High performance channel scanner fitted 5 channels 138.00 1.50
RBE17 Air band portable. Tunable 118-144 Mhz plus crystal control .. 49.45 1.00 TE LE PHON E 0629 281 7;2430
4 Practical Wireless, June 1981
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INTERESTED IN

ELECTRONICS?
TRY A ZEDPACK!
COMPONENTS AT A PRICE
EVERYONE CAN AFFORD

Z1 300 mixed 4 and  watt rnaismrg
1.

22 150 mixed 1 and 2 watt resistors

23 300 mixed capacitors, most wpnéal

Z4 100 mixed electrolytics
Z5 100 mixed polystyrone caps
26 300 mixed printed circuit
rlm;mgml . : £1.95
300 mixed printed circuit rasistors
£1.4

100 mixed miniature ceramic and
Slalo caps £1.20
25 assorted pots. £1.50
Z'In 1 25 assorted prustl, skeleton etc.  £1

Miniature Press to Make Switches, Red
knob. 3 for 50p

Subminiature 5.P.C.0. Slide Switches. &
for 50p.

Mmuaturn D.P.C.0. Slide Switches. 6 for

50

?Bapnaaro 2P, 3 Position Slide Switch, 4 for
4 ' HP11 Battery Holders (2 -
with leads. 2 for 50p.
Assorted Fuse Holders including 20mm,
P.C. Panel and chassis types. Pack of 7 for

2 Flat type)

3.;“!!11 Jack Sockets, switched. Enclosed
type. P.C. or panel mounting, With nuts and
washers, 4 for 50p.

R. C SUPPHESSORS
250V, 1% « 3" « §" Ideal for fluorescent
light suppression, car, and relays. Also for
snubber networks. 3 for £1

ALTERNATOR RECTIFIERS
Make lovely 60 amp 150V bridges.
Ideal for High Power Battery

212 20 assorted vdr's and
£1.20

Z13 1ib mixed hardware. Nuts, bolts
self-1appers, sleeving, etc. 1.20
14 100 mixed, new and marked, full spac.
transistors. Pack includes— BC148,
BF154, BF274, BC212L, BC238,
BC183L PBC108 and. or lots of ?‘;ulsasr

215 'IDD mixed diodes including:— zener,

Type 4AF|. Set of 4 |2 neg.
case - 2 pos. case) £2.

J“'.I Purchase enables us to offer
llard C280 Polyester Capacitors
[Liquorice Allsorts) at the unbeatable
price of £2 for 100 mixed. These
consist of factory clearance lots ie.
spillages, floor sweepings, cosmetic
rejects etc. Also Mullard miniature

power, brld? signal,  ger
silicon etc. All full spe £4.95
Z18 20 assorted zeners, 1 watt and A(éﬂmvov
1.5

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

£1.20
Delux FIBREGLASS printed circuit
otching kits.
Includes 100 sg. ins. of lad F/G

200 mixed £2,

TELESCOPIC AERIALS
Chrome on brass, 9 section, 25" extended.
Plugs into any 3.5mm jack socket. Ideal for
S.W.R.. metre, portable TV, etc.  ONLY £1

5 ASSORTED VIDEO GAME BOARDS,
new but bits missing. Contain 100's of useful

board, 1lb ferric chloride, (made for U.S.
Army to MIL. SPEC.), 1 dalo etch resist pen,
abrasive cleaner, tweezers, etch resist dish
and instructions. OUR PRICE £5.95
11b of FeCl. £2.25
150 sq. ins. single sided board. £2.20
150 sq. ins. double sided board. £3.30
UHF, Transistors T.V. TUNER with slow

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

MINIATURE MAINS

TRANSFORMERS

Top auallw Split bobbin cunstmcllon mll
?we 5V-0-4.5V at 250MA. 1

all sorts of uses. ONLY £1. fnrt 50

PR3 Battery Connectors 10 for 50p

. IC’s, Caps, Transistors,
sockets, switches etc. ONLY £3.50

Professional quality TV Plugs (coax.)
Diecast alloy body. Silver PIa!Y 50| |d
brass centre pin, brass grubscrew fixing
centre conductor. 50p ea, 5 for £2. ldenl
for video's.

UHF MODULATORS
Calibrated to Channel 36 625 line UHF.
Housed in metal box, 23" « 2" « {*. Complete
with 9 feet of coax lead and TV plug.
9V operation, ideal for video games, com-
puters ete. £2.50 ea with connection Data.

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

To: "GEMINI ELECTRONIC COMPONENTS'' DEPT PW
“THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8.

Please Quote ZED Code Where shown. Send Cheque® or Postal Order. Add 60p P&P + 15% VAT.
*Schools etc. SEND OFFICIAL ORDER
ZED PACKS now available for Callers at 50 Deptford Broadway, London, 5.E.8.

SOUND INVESTMENT

Replacement tape heads from*Monolith 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:

B12.02 Mono record/playback £ 462
B24-01 Slereo playback £ 4.62
B24-02 Stereorip £ 7.66
B24-07 Stereo r/p for Dolby systems £ 9.05
C42RPH20  Stereo r/p sendusl head, suitable lor chirome &

melal lapes £10.67
C42RPHOD4  Stereo rlp glass ferrite, the ultimate long life,

high performance head £13.34
C42RPS18  Stereo twin gap rip long life head tor record

monitoring £28.99
C21E518 Monol/Stereo erase head £ 213
C44RPHO3  Four channelitrack rip £15.15
C22E504 Twin half track 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 Streel,
Crewkerne, Somerset TA18 7HR. Tel: 0460 74321. Telex:

46306 MONLTH G.
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Technical
in

Training
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 Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
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.

To: International Correspondence

Schools
SlN:E 1890

]
Dept. 276H Intertext House, London E
SW8 4UJ or telephone 6229911 -
[}
-

Subgect of Tnterest.iii doil Vviiaime s Svd sk s il S a el oy e

Telephooe Number .
Illllllllllllllllllllllllllllllllllllllllllll

www americanradiohistorv. com



TTLs BY TEXAS 122 f6dn| T4LS102 1400
4 p p
T B |7it iae|4se  250p| 74LS105 140p
Ja0z  1an | Tei04 s | 74285 90p | 74LS196 120p
7403 14p | 74108 esp | 74278 2%0p| 74LS221 100p
2404 14p | 74107 34p | 74279 140p | 74L5240 175p
7405 18 | 74109 Ssh | 74283  1%0p| 74LS241 175p
P Pl 74284  400p| 74LS242 175p
1406 32p | 4110 55P | 54085 4o0p| 74LS243 175
7401 32p | 74111 T0p P P
7408 18p | 74116 200p | 74290 150p| 7sis244  108p
7408 19p | 74118 130p | 74233 180m|7ais245 280
7410 15p | 74119 210p 74294 200p | raLde31 2wwp
7411 24p | 74120 11op | 74208 200p | 74LS257 120p
a2 20p | 74121 28p | 74365  150p| 74LS250 175p
7413 30p | 74122  48p | 74366 150p | T4LS298 248p
7414 60p | 74123 74367 150p| 74LS373 2000
7416 27p | 74125 55p | 74368 150p| 74LS374 185p
7417 27p | 74126  60p | 74380  200p | B1LS95  1adp
7420 17p | 74128 75p | 74393 200p| BI1LS96  140p
7421 d0p | 74132 75p | 74490  225p| B1LS97 1409
7422 22p | 74136 o0p | T4 LS AHe e
7423 4p | 74141  Top | SERIES L
7425  30p | 74142 200p | 741500  14p “302 § L
7426 4Dp | 74145 90p | 74LS02  18p| 930 ’EF
7427  34p | 74147 190p | 74iS0¢  14p ’g’g g!.-s’
7428 38p | 74148 150p | 74LS08  22p| 331 HA
7430 17p | 74150 100p | 74LS10  20p ﬁ:e -
7432 30p [ 74151A 70p | 74LS13  3sp| O31E 11
7433 aop | 74153 70p | 7eSTa  TEp( 3314 18SR
7437 3sp | 24154 100p | 74LS20 22| 3318 225B
7438 35p | 74155 80p | 7aLS22 28| B3 oL
7440 17p | 74156 90p | 74LS27  3ap | 93% 2000
441 Top | 74157 Top | 14LS30 22p g?g en
74424 60p | 74159 190p | TLS4T  sop| 33T g
7443 112p | 74160 100p | 74LSss  30p | 4000 b
7444 112p | 74161 100p | 74LS73  S0p
7445  100p | 74162 100p | 74LST4  4op | INTERFACE
T446A 93p | 74163 100o | 74LS75  Sop| 1.C.a
T447A  T0p | 74164 100p | 74LS83  110p| MC1488 100p
7448 BO0p | 74165 130p | TALSBS 100p| MC1489 100p
7450 17p | 74186 100p | 74LSEE  40p| 75107  160p
7451 17p | 74167 200p | 74LS90  G0p| 75182  230p
7453 17p | 74170 240p | 74LS93  G0p| 75450  120p
7454  17p | 74172 T20p | 74LS107 45p| 754512  T2p
7460  17p | 74173 120p | 74LS112 100p| 75491/2  Sép
7470 36p | 74174 93p | 74LS123 75p| C-MOS I.C.s
7472 30p | 74175  #5p | 74LS132 soop| 74C00 25p
7473 34p | 74176 90p | 74LS133 60p| T4C02  25p
7474 30p | 74177 90p | 74LS138 60p| 74C04  27p
7475 30p | 74178 160p | TALS139 &0p| 74CO08 27p
7476 35p | 74180 wop | 74L5151 100p| T4C10  27p
7480  S0p | 74181 200p | 74ALS153 &0p| T4C14 Mp
7481 100p | 74182 90p | 74LS157 60p| 74C20  27p
7482 Bdp | 741844 mp 74L5158 120p| T4C30  27p
T483A 90p | 74185 74LS160 100p| 74C32  36p
7484 100p | 74186 74LS161 100p| 74C42  110p
7485  110p | 74190 100p | 74LS162 140p | 74C48
7486  34p | 74191 100p | 74LS163 100p| T4CT3  TSp
7489 178p | 84102 100p | 74LS164 120p| 74CT4  Top
74304 30e | 74183 100p | TALS165 B0p| T4CES -]
7491 36p | 74194 100p | 74LS173 110p| 74C86 85p
7492A 46p | 74195 95p | 74LS174 110p| 74C90  95p
74934 36p| 74196  95p | TALS175 110p| 74C95  130p
494 36p| 74197 80p | 74LS181 320p| T4C107 125p
7495A 70p | 74198 150p | 74LS190 100p| 74C150 250p
7496  85p | 74199 150p | 74LS101 100pl 14Ci51  280p

T4C157 250p| LINEAR 1.C.s
T4C1B0  155p| AY1-0212 800p | MC14868 100p
TAC161  155p| AY1-1313 66p | MC3340 120p
74C162 155p| AY1-5050 212p | MC3360 1200
J4C163  155p |AY5-1224A225p | MKES0388 7o
TAC164 120p| AYS-1315 mp NES31 1009
T4C173  120p| Av5.1317 Teop | NES43K 225p
T4C174  180p| Avs-1320 320p | MESSS 25p
74C175  210p| CAS015 B0 | NESSS 70p
74C192 150p| cajgse  TOp | NESEIB  425p
TAC183 130p| Ca3048  225p | NESEZB  425p
J4C194 220p| CA3080E 72p | NESE5  130p
74C195 110p| CA3089E 225p | NES66  155p
74C221 175p| CA3080AQ37Sp| NESET  175p
4l0ﬂ SERIES| ca3130e 100p | RC4151  400p
15p| CA3MO0E Top | SPasis  750p
4um 25p| CA3160E 75p | TBAB41B11
4002 20p| FX209 T50p 225p
4006 95p| ICL7106 925p | TBASOD ®p
4007 25p] ICLBoss  340p | TBABIO 100p
4008 80p| LM301A 3p | TBAS20 ®0p
4009 40p| LM311 180p | TcAgso 175p
4010 50p| LM318 200p TDA4500
4011 25p | LMa24 T0p | ToAID04 328p
4012 1Wp| LM339 $0p | TDAID0B  300p
43 50p| LMa4s 95p | TDA1022 800p
4014 Mp| LM77 175p | XR2206 400p
4015 8dp| pmas0 75p | XR2207  400p
4me 45p| | M3stAN 150p | XR2216  675p
4m7 80p| [M3sON  1d0p | XRu240  400p
4018 8| |m70s p | ZNad Wp
108 8P tMzo  sep | ZN42E  135p
1021 mP LM733  100p | ZN425E  400p
1052 1000 | LM741 20p | ZNIOME 200p
Pl LMT47 T0p Hoo  800p
4023 Z2p LM748
4024 50p | | 3900 ﬁ.‘.‘
038 2001 Mgt 130
4026 130p p
LM4136  120p
4027 50p
4028 pip| MC1310P 150p
4029 100p| MC1458 48p
4030 55p| MC1495  40do
1
:?'{13 5‘.’:2 VOLTAGE REGULATORS
4034 200p | Fixed Plastic TO-220
4035 Mop| 1A +ve 1A —ve
4040 100p| 5V 780s 60p 5V 7905 qop
4041 sop|12v 7812 GOp 12V 7912 70p
4042 Bop| 15V 7815 60p 15V 7915 @oe
4043 S0p| 18V 7818 S0p 1BV 7918 80p
4044 B0p| 24V 7B #p 24V 7824 90p
4048 110p| 100mA  TO-92 10mA TO-R2
4047 1M0p| sy 78L05 35p SV 79L0u B0p
4048 55p|12v 78L12 35p 12V 79L12 #0p
4049 40p | 15V 78L15 2Sp 15V 78L15 #0p
©5  3P| OTHER REGULATORS
4052 s0p | LM30SK  135p TBAasz 120p
4053 80p | LM31TT 200p TL4 §5p
4055 125p | LM323K 625p '-'B-HOSKC &78p
4056 135p | LM723 3p TBMGTIC 140p
4058 600p
4060 115p | OPTO-ELECTRONICS
4063 120p | 2N5777 45p ORP12 80p ORPS1 90p
40686 55p) OCPT1 130p ORP60 %0p TILTE T0p

TEus 3w, | ooes,
BFY51 p p p
AGiaws 20p | BEYSUZ 2P| Tipasc  s2p | 2NI0S/E 20p | DA4T b
A op | BFY56 33
L P | Tip2a 2N4036 85p | QA1 15
AD161/2 45p | BFYS0  90p | TIP2055 78p 4 L) et 4
BCI07/8 11p | BRYSS dsp | TIP30SS 10p 408/0 120 | OASS 130
BC109 . 11p | BSX19/20 20p | TIS43 3dp | 2N4060  12p p
BC147/8 95| BUI0S 1s0p | TIS93  30p | 2N4061/2 18p| OA91  9p
1o wo| Buls amp| ZIXIS Mp) i Ze| 0A%
aip p p
BE13° 1B BU20s sep| ZTX500 1sm | 2Ness  20p | OA202 10
At BU406 145p | ZTX502 18p | 2N4401/3 2Tp | 1NS14  dp
geine e Al R
MJ2501 225p | 2NMSTA 250 p 4 b
BC1778 17p | wioocs 100p | 2N69s  3sp | 2NS5087T 27p | 1N4oOL/Z Sp
sé:gza {:9 MJ3001 225p | 2N697  25p | 2N5089  27p | 1Nd0G3/4  Ep
acrag” 14b | MoEao ®8p | oNga7 435 | 2NS172 270 | iNs0OS  6p
BCisT mﬂ MJE2955 100p | 2N706A 20p | 2N5179  27p | 1N4006/T Tp
Giane i e o[ A 8P (e BB SR d2
IN918 P
st o | MPHovuws | e iie| 2 do f ZENE
1 2N1131/2 20 -7V~
BCATIE 300 | MPSAGE 305 | sN1e1s - 395 | 2N5401 S0p | 400 mW  sp
BCYS16/7 50p | MPSA12 50p | 2M1711  25p | 2N5457/8 40p | 1 Sp
BCS478 18p | MPSAS6 32p | 2N2102  60p | 2N5459 40p | SPECIAL
BCS43C 18p | MPSUOG 63p | 2N2160 120p | 2N5460 40p | OFFERS
BCS57B 18
Bessec ": MPSUSE 78p | zn2219a4 30p 2N§‘m85 ddp 10214-' T4
BCY7o  18p | 0C28  130p| 2% :g: Py 123 100+ 555
BCY7l/2 22p | OC35  130p| oNsgss'  30p | 2NG254 130p | £20
BOYVsa 2up | R2008D 2000 [ TWNMS | 30P | 2Ner0s on | KA 2Naoss
L] 2N2904/54 30p -]
BF2p0 32p | R2010B 200m | O 24w |2NiZa. 120p |  E3s
BF2448 35p | TIP29A 40p | 2N2907A 30p | 3N140  100p | BRIDGE
BF256B T0p | TIP29C S5p | 2N2926 9p | 3N201  110p | RECTIFIERS
B;gg;ﬂl gn TIP30A 48p gﬁggg‘a gg aNZo4  120p ‘m ?ggv g‘zn
P | TIP3OC 60p p | 40280 p P
BFR33  Z7p | TIP31A  58p | 2N3055 4Bp | 40380  49p | 1A 400V 30p
BFR40  27p | TIPIIC 62p | 2N3442 140p | 40361/2 45p | 2A 50V 30p
B oues el W) nim S
e | TIP32C  82p | 2N p s 4 p
BFRB0  27p | TIP33A ®0p | 2N3643/4 48p | 40400  5p | 3A 200V 60p
BFR8!  27p | TIP3IC 114p | 2N3702/3 12p | 40410  65p | 3A Boov 72p
BFX20  30p | TIP34A 115p | 2Na704/5 12p | 40411 300p | 2A 100V 95p
BFX30  34p | TIPMC 160p | 2N3706/7 12p | 40504  97p | 4A 400V 100p
BFX84/5 30p | TIP3SA 225p | 2N3708/8 12p | 40595  105p | 6A S0V s0p
BFX86/T 30p | TIP35C 280p | 2N3773  300p | 40673  75p | 6A 100V 100p
BFX38  30p | TIP36A 270p | 2N38ia 25p | 40841  90p | 6A 400V 120p
BFW10 90p | TIPISC 340p | 2N3820 50p | 408712  gop | 10A 400V 200p
BFY50  22p | TIP41A esp | 2Nases  Top 25A 400V 400p
RED LEDS For full lists please send S.A.E. or see
0.125" 12p 50+ 10p our full page advertisements in P.E.,
2 pag
0z 12p  50-10p E.T.L. Wireless World.
Please add 30p
p&p and VAT at 15%
8ol bkt betutathl ot

Govt,, Colleges, etc.
orders accepted.
Callers welcome

MON-FRI 9§.30-5.30
SATURDAY 10,30-4.30

17 BURNLEY ROAD
LONDON NW10
Tel: (01) 452 1500 Telex: 922800

BE PREPARED WITH
THIS DETECTOR

enﬂ!ﬂ for
Razner:lll':“‘ e
cIviL DEFENCE
SERVICES )

FIRE R

£E®
MEDICAL

GAMMA AND X-RAYS.

B UNIT IS SIZE OF FOUNTAIN PEN AND WILL CLIP IN

TOP POCKET.

W PRECISION INSTRUMENT, METAL CASED,
WEIGHT 20z

B CONTAINS 3 LENSES. B RUGGED CONSTRUCTION.
W MANUFACTURERS CURRENT PRICE OF A SIMILAR

MODEL OVER £25 EACH.

vl

M THIS DOSIMETER WILL AUTOMATICALLY DETECT

British design and manu-

Standard model

facture. Tested, calibrated
and guaranteed. Ex-stock 0-5 or 0-50R
delivery by return. ONLY

Be prepared,
buy whilst available.

HenrRys

404 EDGWARE ROAD,

LONDON W2 1ED

£6.%

Post & Packing 60p

July 79

July 78

July 79

July 79
August 79
August 79
August 78
September 79
October 79
Octobaer 79
January 80
January BO
January 80
Januery B0
Jonuary 80
January B0
Mareh B0
April 8O

Aprd BO

Aprit 80

Aprid BO

Aprit 80

April BO

April B0

May BO

May BO

June BO
June BO
June B0
June B0
June BO
June 8O
August 80
September BO
September B0
September 80
Septembor 80
Qctober 80
Oetober B0
November 80
November B0
Novembar BO
November 80
December BO
December B0
Oecember 80
Docember B0
December B0
January B1
January 81
January 81
January 81
Fabruary 81
February B1
Fobruary B1
February 81
February B1
February 81
February 81
February B1
February 81
March BY
March 81
March 81

C. BOWES ELECTRONICS

PCB’'s FOR PRACTICAL WIRELESS PROJECTS

AF Volimeter WROS5 £1.35
AAM/FM Fraquency Readout WRO52 £3.96
V.Moss Top Band Trans, WRO56 £4.28
Sound Operated Switch WROO5/E £4.00
Telophone Bell Repeater WRO53 £1.35
Automatic Intercom WRO4S £6.50
Automatic Intercom Part 2 WRO58 £0.90
Noise Blanker WROS7 E£1.55
Burglar Alarm WRD59 £1.53
Burgtar Alarm WROBD £2.25
Radio Control Receiver WROBS £3.25
A F. Spooch Processor WROG8 £2.68
Parkhurst Alarm WROGZ £02.81
Wide Band RF Pre Amgp WROGT £1.05
Ragio Control Encoder WROG1 £2.68
Radio Control T.X WROSZ £2.56
Duel Trace Unit-Special Otfor- WROBS £4.00
Spead Controfler WROES £1.70
Stereo Auto Fader Mike Pre Amp WROT71 £1.35
Stereo Auto Main Board WRO72 £3.45
Signal Generator WRO70 £3.00
Nimbus Relay WO75 £0.95
Nimbas Modulater WROT4 £1.10
Nimbus Tranceiver WAO73 £5.50
Hundred Second Photo Timer WROo7T8 £2.78
N.B.F.M. Demodulator WAD509 £2.20
Audio Limitgr Main Board WKO76 £2.30
Audio Limiter WKO77 £1.45
Audio Limiter RF input Board WRO79 £1.60
VHF/UHF Repeater Timer Board WROBO £2.25
Nimbus Base Station Adpt. WROSB3 290
Acoustic Flash Trigger Wweo84 £1.65
Model Radway Controllar WROBS £2.47
Tranceiver Pawer Unit WROSS £1.00
MNimbus ToneburstTimar Mod, WROSE £2.15
Beginners 2 Meter Canvertor WADG34 £1.38
Tamar Boards, Full set-Spocial Offar- 7.00
Direct Conversion Rocuivar WROE2 £1.70
Nimbus-7 WROS7 £1.10
Linear Scale Res. Meter WADBL £1.25
Field Test Set WK 100 £1.25
Field Test S w101 £1.25
Shurbom S Setol Two  £9.30
PW, Hetlord C4CLF £2.59
PW. Heltord V.F.O, WHR104 £0.85
P W. Heltord Buffer Amp, WR103 £1.25
Bird Scarer WRO101 £1.29
Bird Scarer WRO102 E£1.40
PW. Twynham Multimatar WHR111 £4.47
PV Hellord Preselector WRO54 £1.20
PW. Hellord T.X. Pre Amp WRI10S £1.20
P.W. Helford T.X. First Pre Amp WR107 £1.20
Actented Metronome WK102 £1.86
P.W. Morse Tutar WROS81 £3.70
P.W. Mosse Tutor Power Supply WhR114 £1.20
Tape Shide Controllar Set of three £7.50
PW Auto-Scan Set of thrae £12.00
PW Helford WR106 £1.85
PW Hellord WR108 85p
PW Helford WR109 85p
PW Holford WR115 95p
PW Helford WR119 £2.20
PW Halford WR120 a0p
Active Antennis WADTE4 £1.16

Prices include VAT Post free
Full range of R. 5. Components available please phone for quota

252A STOCKPORT ROAD, CHEADLE HEATH, CHESHIRE SK3 OLX.
Tel: 061-428 4497 ox. 5
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J. BIRKETT

Partners:J. H. Birkett, J. L. Birkett)
Radio Component Suppliers
25 The Strait, Lincoln. LN2 1JF

SUPER JUMBO DR912 CADMIUM SULPHIDE PHOTOCUNDUCTIVE CELL TYPE
RPY18B with data -« £1.65

LEAD SULPHIDE PHOTOCDNDUCTIVE CELL RPY76 with data « £3.50.

RPY75A WITH GERMANIUM FILTER with data « £4.50.

ORPB2 CELL with data « £1.30 each

CQXB5A GALLIUM ARSENIDE PHOSPHIDE NINE SEGMENT DISPLAY for numbers
1 To 9 Red light with data « £1.85.

SUB-MINIATURE AXIL RED LEDS CQY60 « 20p each.
MULLARD PHOTO TRANSISTORS BPX 70 « 5;9 each,

SLOTTED OPTO-SWITCH INFRA-RED SOURCE « £1.50.

405 To 475 MHz 3 PORT CIRCULATOR AND ISOLATOR WITH CONNEX
SOCKETS Type HGA 3552-2 By Mi and E Lid. » £17.50 aach
BUTTERFLY PRE-SET VARlABLES Spindles easily extended 25 x 25pf« sop, 38 «

« 60p, 38 « 38pf Wide Spaced « 65p.

X BAND GUNN DIODES wnhdata « £1.85.

X BAND TUNING VARACTORS 1 To 2pf or 3 To 4pf Both £1.65 sach.

X BAND DETECTOR DIODES LIKE SIM 2 « 15p, 1N23 « 25p.

X BAND DETECTOR DIODES CS8B « 2.':&]

SOLDER-IN FEED THRU" lﬁﬂgl 27pt, 300pf, 1000pf All 20p doz.

EDDYSTONE TRANSMITTING VARIABLE 30 + 3091{60p} £2.20.

MULLARD SUB-MINIATURE DISCS 1000p! 63v.w. = 25p

CRYSTALS SUB-MINIATURE 10MHz TOS Case « £2.30, 10){ T\fpe 5MHz « 50p.

WIRE ENDED TYPE CRYSTALS 28KHz, 28.5KHz. Both 50p each

BSVS1 INSULATED GATE VHF FET [
N CHANNEL FETS 2N 3822 - 30| g) 2N 3823 « 259
4500 PIV 2 amp SILICON DIOD S % £1.50 sach
SOLID SILVER WIRE ENDED VHF AERIAL SWITCHING PIN DIODES with circuits
in Packs of 10, untested for £1.50.
HIGH POWER AERIAL SWITCHING PIN DIODES Stud Mounting 200 Watts Plus
+ 45p each.
SINCLAIR AA TYPE NI-CAD BATTERY CHARGER «» £3.30.
FETS SIMILAR TO MPF 105 TEXAS TI514 - 4 for i'l
VHF R.F. CHOKES 10U.H., 33U.H., 330U.H. All 7 g
FERRANTI WIRE ENDED SILICON DIODES 800 PIV 750maA 12 for £1.
gﬂ AgﬂSDHTED DISC CERAMICS or 50 POLYSTYRENE CAPACITORS ASSORTED

ath
MULLARD UHF MODULE BGY 21 420-470 MHz 12 volt Min. Power Out 1.2 Watt,
20mW Drive with data « £12.

MULLARD UHF MODULE BGY 22C 380-512 MHz 13 volt Min. Power Out 2.5 Wan
50mW Drive with data « £12.50.

MULLARD UHF MODULE BGY23 12 volt 420-4B0MHz Min. Power Out 7 watt 2.5 Want.
Drive. with data « £15.

MOTOROLA UHF MODULE 440MHz 13 volt, 13 watt out, 150mW Drive Type MHW710/2
with data « £12.5/
MULLARD 175MHz POWER TRANSISTOR 40 watt FM or SSM 5 watt Drive 28 volt
Type 570BLY with data « £8.30.
MULLARD HF-VHF POWER TRANSISTOR 27 To 70MHz 28 volt 40 watt 2 wau
Drive with data. Type S87BLY with data £3.

MULLARD BLY55 175MHz 4 watt 13 volt 400mW Drive £2.50.

MULLARD UHF TRANSISTOR BFR 84 470MHz, 12-24 volt 4 watt with data « £4.
MULLARD HIGH POWER UHF TRANSISTOR BLWB2 13 volt 30 watt 470MHz « £9.80.
UNMARKED GOOD VHF POWER 2N 3866 « 3 for 75p.
MINIATURE AIR SPACED TRIMMERS 50pf « 20p each.
6.2 Volt 2 watt WIRE ENDED ZENERS 15p. 5 for 60p.
FERRANTI ZTX 108 TRANSISTORS Plastic BC 108 4 6 for 5083.

Please add 30p for post and packing, orders over £3 postiree.

j SaizSsH 612 150
EYS1 0485 PD500/510 UAFAZ 120
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ECCBA 080 | ELBO2 1.70| pcrE08 2.06 | u27 115 384 p70 | GCLE 170 gE74 o.70
ECC189 095 | ELBZ1 820| pcWz00 135 U191 D45 306 050 | BCYS 115 7187 1158
ECCB04 0.90 | ELB22 90| pcigy 075 U281 0.J0| 3p22 2300 | 606 070 7v4 100
ECFB0 0.85( EM31 160| pCug? 085 | ulol  065( 3e29 1000 | BEAB 320 gDz 070
ECFB2 0.65| EMBO 085| poigs ogol| UBOD 1150| 354 geg| SF6 160 306 280
ECFBO1 1.05( EMEY D85 FCig6 105 UB0) 090 &mr254m 6FEGB 110 10C2 085
ECHI4 225 EMB4 0850 prigos/as uBCat 120 1400 | 57 280 0FIE 070
ECHAS 170 EMB] 115 125 (ABCEO 078 6FEG 0.5 10P13_ 120

Euns?nzé (51’” 30p. £3£5 409{(5-{[0 45p. £10-£15 COLOESI;W?#;;”
p. Over £15 free.  manimum order £1

e e mint  SRLVES AND (FLECTRONICS) LTD. |
m & n 1

e o delvers TRANSISTORS |170 Goldhawk Rd., London W.I2

4 Teleph Iries
tsr.u w: reserve the “?hl for °f.|3::‘°r;:‘.““]l_ Tel. 01-743 0899
o change prices 1or 505 atc.; retall | Open Monday to Friday 9-1 pm,
-5.30 pm.

g
-

new stock when un- 749 3934, trade and
avoldable. export 743 0899.
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Allthese

advantages...

® Instant all-weather starting

® Smoother running

@ Continual peak performance

@ Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
e Extended energy storage

.In kit form

SPARKRITE X higgh performance. top quality nduct
(|l5Ch:|r'gl_‘{’|i_t__[|['H'lll_'l" milion system o (ar the electromes.
D 1Y world It has been tned. tested a e Les b ulteerly
rehable Assembly only takes Lours and installinhion

en less due Lo the patented el on' fitting
Sparkntecire um-hmm ies problems of the

wtact bire wr musfire due to

ntac
SUPIT
the tnt fur
pomts boune yenat high RPM
Contact breaker burnas elinmated by
reducing the current by 95%, of the norm
Thereas alsoa amgue extended dvell

circont wlneh allowes thve conl i Toneger
e of imetastore s Wy Ll
chschargimg to the plugs Thee oot ineluces
budtin static tirmangg hight sy s funchion
hght. and secornty chang v teh
WAl work all rew covmters

Fits all 12 v negative-earth vehlcles
with coil/distributor ignition up to 8 cylinders.

THE KITCOMPRISES EVERYTHINGNEEDEL

Die pressed case acly drilleed alommonm extruodecd

base and heat sk, coill mounting chps and i sories All kit

components are quarantecd for a period of 2 years from date of

purchase Fullyillustratisd assembly and mstallation nstructions are

included Roger Clark the world famous rally driver
savs"Sparkriteelectroniciqnition systems
are the best e the best you can buy. buy”

Sparhriie

HIGH PERFORMANCE
ELECTRONIC IGNITION
Electronics Design Associates,
82 Bath Street, Walsall, WS1 3DE.

iz

" sk

s Design Associates, Dept. PW681
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

Name
Address

Phone your arder with Access or Barclaycard

| enclose chequelPO's lor
Inc VAT, and PP OUANTITY REO'D £
X5KIT £1695 s
ACCESS OR BARCLAY CARD No. Send SAE f brochure only required.

WWw.americanradiohistorv.com



THESE SPACE INVADERS WILL

The price won’t

CASIO’S MOST AMAZING WATCH EVER
Display: Hours, minutes, seconds,
am/pm. day and date, 12 or 24 hour
format.

Auto Calendar: Day, date. month,

year.

Alarm: 24 hour system. Buzzer.

Hourly chimes: Time signal every hour,
on the hour. Easily switched on or off.
Professional stopwatch: Lap times etc,
from 1/100 second to 24 hours.

Dual time: Second time zone.
Calculator: 8 digits, four functions,
with constants and display symbols.
DIGITAL SPACE INVADER GAME
with sound effects and scoring.

Water resistant resin case, 10.6mm
thick. Mineral glass face. Mightlight.

ALLTHIS FOR ONLY £24.95

The random digital invaders attack from the bottom right and move
across the display. Every time you tap AIM your missile number, top
right, progresses by 1. When your missile number coincides with an in-
vader, tap FIRE and that spaceship will disappear, adding to your score.
The game is over if 3 of the 16 spaceships in an encounter penetrate
your defences.

There are 2 stages, each stage having 9 encounters. In stage | the game
speeds up with each encounter and in stage 2 the invaders attack from a
closer position. After stage 2 the game reverts to stage | but the score,
displayed after each encounter, is incremental.

BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

Create your own music with a VL-TONE. You combine the sound,
rhythm and tempo and the VL-TONE plays it back . . . beautifully!

CASIO VL-TONE (VL-1)

Electronic Musical Instrument
and Calculator
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(RRP £39.95)
ONLY £35.95

VL-1: Utilises Very Large Scale Integrated circuit advanced technology.
This complete 29-note synthesiser records and plays back. The octave
shift switch expands the range of the keyboard to almost 5 octaves.
Preset sounds: Piano, Violin, Flute, Guitar, Fantasy and ADSR (sound
wave that can be varied in over 80 million ways).

Auto play: ONE-KEY or MANUAL playing can be recorded and will
be played back in the form of a melody.

Auto rhythm: 10 built-in rhythms, all with variable tempo and volume
balance, can be incorporated in manual playing or added to your
recording.

Built-in melody: Pre-programmed German Folk Song with rhythm
accompaniment. Play it anytime and practice tempo changes with the
tempo control.

Facilities: LCD numerical display shows pitch, including sharps and
programming information, Built-in amplifier and speaker. Output jack.
Pitch control.

Calculator: 8 digits, +, —. X, +, square roots, %, constants and full
memaory.

Power source: Four AA size batteries or AC adaptor type AD-4160
(price £5).

Dimensions: 30mm x 300mm x 75mm (13" x 115" x 3"}

This compact, battery powered lightweight (438g, 15.40z) can be played
anywhere.

Please order now for May delivery

OTHER CASIOTONE KEYBOARDS

MT-30 Polyphonic, 22 instruments over 3 octaves. Battery/mains (RRP
£115) £95.

CT-301 Polyphonic, 14 instruments over 4 octaves. 8 x 2 rhythm
accompaniments. Vibrato, delayed vibrato. Pitch control. Output jacks.
AC only (RRP £285) £245.

CT-401 As CT-301 but with Casio Auto Chord for one finger
accompaniment. Plays major, minor and seventh chords with bass.
Integral sustain and hold. (RRP £345) £295.

Send 20p (postage) for details of CASIOTONE keyhom’ds. CASIO
watches and calculator and selected SEIKO
Offers subject to availability.
PRICES include VAT. P&P. Remember we will try and beat lower

prices. Return of post service. Send cheques, P.O. or phone your
ACCESS or BARCLAYCARD number to:

Dept. PW, B Centre, 164-16
TEMPUS “CinbrdageCBIIDB Tel: 0223

H ELECTRONICS

20 BARBY LANE, HILLMORTON,
RUGBY, WARWICKSHIRE CV22 5Q.J.
TEL: 76473 EVE 71066.

Mail Order Only or callers by appointment.
All prices include VAT but add 50p post & packing.

VHF RF. POWER TRANSISTORS:-

Type Gain(db)  Output Volts Freq. Price
(watts)
2N6083 5.7 30w. 12 175MHz £6.50
BLY87A 9 8 12 175 £4.00
SD1212-6 8.2 3 12 175 £2.50
BLW16A 10 3 12 17% £0.75
PT4236A 10 1 min. 12 175 £0.75
PT4555 8 25 12 80 £3.50
PT4556C 7 40 12 80 £4.50
2ZN5070 13 25(pep) 24 30 £5.00

MDABOO 8 amp 50 volt bridge rectifier OK for 12v PSU etc. 65p. 2 for £1.15.
DUAL-GATE MOSFETS 35SK51 (40673) 80p, BFR84 75p.

FETs E5565 (2N3819) 30p, TIS88A 40p, BF256C 40p, 2N4381 40p.
BIPOLARS:— BF576, pnp VHF RF amp. FT1200 MHz 20p, 2N4957 pnp
VHF/UHF RF amp nf only 3+db « 1GHz 30p, BF180 30p, BF166 VHF RF amp
25p, BFYS0 UHF RF amp 95p, BF152 VHF mix/osc. 15p.

SILICON PIN DIODES for switching oscillators etc. up to 1000MHz — BA243
(VHF} 20p, BA244 (UHF) 25p.

AUDIO AMP IC. TDA1010 6 watt output adjustable to 9 watt, & 14 volt single-
in-line type & ideal for transceivers, r s, record players, cassette players etc.
BARGAIN OFFER ONLY £1.35 two for £2.40. Supplied with data sheet showing
construction of stereo amp. full data sheet (19 pages) 20p.

27-30 MHz RECEIVER PRE-AMP. Have you a tired or old receiver with poor
performance above 25MHz then one of our super pre-amps is what you want:— 50
ohm imp. in & out 25db gain with better than 1db nf. ready built on PCB 60mmx-
40mm, adjustable gain control, only £8.00 or built into grey hammer finish die
cast box with BNC sockets £12.50. .

10.7 MHz SSB CRYSTAL FILTERS Cathodeon type BP4133 lower sideband
only, new & unused small size 38mmx 18mm x 15mm 200 ohm imp. give away
PRICE ONLY £4.00 each two for £7.00.

10.7 MHz CRYSTAL FILTER for AM/FM 124 KHz channel spacing =34 KHz 2
3db ITT type 024DE/923L. £7.00 ea.

MOTOROLA CAR RADIO PCBs complete less vol. cont. tuner etc. with circuit
80p ea. four for £3.00.

CAR RADIO 470 KHz IF AMPS with sterec pre-amp IC. with circuit 65p.
CAR RADIO/CASSETTE PLAYER stereo amps 5 watt/chan. with multigang
pot. Trsnalchmg amp to above IF amp board. Contains 2 TA7205P ICs, with circuit

BAG MIXED ELECTROLYTIC CAPACITORS 2.2mf - 1000MFd 100 £1.60.

BAG OF MIXED RESISTORS } watt carbon film pre-formed type all with long

leads plus some § watt std types 250 for £1.60.

FEEDTHROUGH CAPACITORS 1000pf 500v solder in type 4" dia. 10 tor 28p.

FERRITE RINGS 12mm dia 10p ea. FERRITE BEADS FX’I‘HE 10 for 20p.
PRICE LIST 15p STAMP - FREE WITH ORDER.

ILLUSTRATED CATALOGUE

7 MUSICAL MICRO
% 24 TUNE DOOR B

BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think
how delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your button!

The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied.

Plays 24 well-known tunes including:
Star Spangled Banner,

William Tall Overture,

Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

% No previous microcomputer experience necessary
% All programming retained is on chip ROM
/% Fully guaranteed

% Ideal present any time

ALL CHROMATF\DNICS PFIODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
LLOW 7-21 DAYS FOR DELIVERY

TO CHROMATRONICS. HIVER WAY HARLOW, ESSE X Telephone(0279)41861
" ———————————— -
NAME

ADDRESS
| enclose cheque/PO value £ or gebit my
ACCESS/BARCLAYCARD FT Il TP T L T

' HRGMATRONICS

Signature
Practical Wireless, June 1981
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m= TRANSFORMERS

RO £S
TOROIDAL 6 7°ES (5 CHOICES 1o = A NEW SERIES OF
N A RANGE 070 "500VA e PRIMAT 240 P.C.B MOUNTING Y

INCREASED PRODUCTION CAPACITY BRINGS LOWER PRICES

2
TYP SERIES SECONDARY RMS TY PE SERIES SECONDARY RMS I' A“I "lTEn T' PEs
No. Volts Current PRICE No. Volts Current PRICE
1X010 6+6 2.50 5X012 12+12 6.66
1X01l  9+9 166  5X013  15+15 5.33 TYPE SERIES SECONDARY RMS
30 101z 12412 128 (@4 A8 160y X0 le+ls 4 £8.44 No.  Volts Cument| PRICE
VE 1X013 15+1S  1.00 . VA SX015 22+22 363 . P2401  3+3 0.50
70x30mm 1X014 18+18 083 | +0.87pP/P 110x40mm 5X016 25+25 3.20 +£1.43P/P P2402 45+4.5 0.33
0.45Kg 1X015 22+32 0.68 |+0.80p VAT 1.8Kg 5X017 30+30 266 +£1.48 VAT P2403 646 0.25
1X016 25425 0.60 5X018  36+35 228 3"! P2404 7.5+7.5 0.20 olgz
1X017 30430 0.50 5X 110 145 P2405 9+ 0.17| +24p P,
2X010 646  4.16 o o o P2406  12+12 0.02] + ;?;? VAT
oll 949 277 S50 M0 065 P2407 15415  0.10
E P2409 20420 0.07
50 2X012 12+12 2.08 £4 93 6X014 18+18 6.25
YE 2x013 15+15 1.66 . 6X015 22+22 6.1l P3401 3+3 1.00
80x35mm  2X014 18+18 1.38 +£1. 10P/P zzs 6X016  25+25 4.50 510 06 P3402 4.5+4.5 0.67
0.9Kg  2X018§ 22+22 113 |+090p VAT VA 63017 + 3.15 . P3403 646 0.50
2X016  25+25  1.00 110x45mm 6X018 35+35 3.21 +£1 73P/P ﬁn P304 75+1.5 0.40 £ l .9 l
2X017 30430 0.83 22Kg 6X026 40+40 2.8l +£1.77 VAT P3405 9+ 0.33 | +£30p PrP
2X028 110 0.45 6X028 110 2,04 P3406 12+12 0.25 | +33p VAT
2X029 220 022 6X029 220 1.02 P3407 15+1§ 0.20
X030 240 0.20 6X030 240 093 P340B 17.5+11.5 0.17
P3409  20+20 0.15
Mol 818 da TOlT 3013 500 o L
3X012  12+12  3.43 TX018  35+35 4.28
80?! 3X013 15+15 2.66 £5-41 300"! TX026  40+40 3.75 £I 1-66 ;ﬁgé 4_2:3_5 ?gg
90x30mm 3X014 18+18 222 | +£1.43P/P 110x50mm TX025 45+45 3.33 +£1.73P/P 4403 646 1.00
1Kg  3X0l15 22+22 1Bl |+£1.04VAT 2.6Kg  TX028 110 272 +£2.01 VAT 127! P4404 75475 0.80 52.09
3X016  25+25  1.60 7X029 220 136 4405 949 068 | +58p P/P
3X017 30+30 1.33 X030 240 1.25 P4406 12+12 0.50 +40p VAT
3X028 110 0.72 P440T 15+15 0.40
3X029 220 0.36 8X017 30+30 833 P4408 17.5+17.5 0.34
3X030 240  0.33 ggég ig + gg 5%45 P4409  20+20 0.30
+ »
4X010  6+6  10.00 500v: 502 39142 32 |£15.53 P10, foddb i
120 S0 ik 3% | g 28 M s lo. am | AT ABOUT TH
+ 1 g ¥ +£2.64
VA 4X013 15415 4.00 | ¢ 8X029 220 221
90x0mm 4X014 18418 333 | +£L43P/P 8X030 240 2.8 IL?LAMINATE.IrJ E "Ew LA"I“ATES
L.2Kg f&g}g %g :%‘g gz% +ELITVAT) i B AOEOIORLE _I.I.&P. printed-circuit mounted mains transformers have two
4X017  30+30 2.00 Only haif the weight and height of their laminated gééﬁ?gg;?&&fl or DBIBJ!!EI (o,gf 53{}1 ::;::iﬁ cﬁn:le‘zéedm
4X028 110 1.09 equivalents. Available in choice of 110V, 220V primaries independent secondaries can also be connected in series or
:§g§g %Eg gga codedasfoﬂows’fe_candanes canbe connected inseriesor  parallel to give a wide range of output voltage/curent
: oﬁf{s’ ‘;ﬂ‘-‘" o 11195’;‘;190 in place of "X" in type number canggrurali_ons. All are wound on split bobbins, Bliminagsg
GOODS DESPATCHED Eﬁr 220}" Primary (Europe)insert | in place of "X" in type prc n?;,:,ﬂ::: g Srenn. Weidowaned o2
WITHIN 7 DAYS OF For 240V Primary (U.K )insert 2 in place of “X" in type number. Bogulation~ ?gﬁ‘{ﬁg:ﬂﬁg&sw typically 16%;

RECEIPT OF ORDER -

Example — 120VA 240V 15+ I5V. 4A=42013.

——————————————————————————

To: L.L.P. ELECTRONICS LTD. CANTERBURY CT2 TEP

Please supply Transformer(s)................No.(8)................
Total purchase price £...........
Ienclose Cheque [ ]Postal Orders [ International Money Order[]

FOR SINGLE AND SMALL QUANTITY ORDERS.

* CUSTOMER DESIGN ENQUIRIES INVITED. QUANTITY PRICE LIST AVAILABLE.

* FREEPOST FACILITY (U.K. only). Simply send your order in envelope to FREEPOST 1o
address below. NO STAMP RE&UIRE%

* TOORDER Enclose cﬁme/ﬁbstai Order/Money Order payable to 1.L.P. Electronics Ltd or

q:}creyfurrd.qccm“ 'CLAYCARD account No. To pay C.0.D. add £] extra to TOTAL Debit my Access/Barclaycard Account No
value of order.
* Also available from ELECTROVALUE and MARSHALLS. I ........................................................................
| L
ILP. ELECTRONICSLTD '
FREEPOST T.| GRAHAM BELL HOUSE ROPER CLOSE SR S oS o LTS

CANTERBURY CT2TEP.  Phone (0227) 54718 Technical (0227) 64723 Telex 965 780

charger £7-45.

CONSTANT  CURRENT

CHARGER -
120mA/200mA/400mA output — charges 1 to 12 nicads — £14.95.

V & FSMALLCRAFT (POPLAR) LTD
38, STONELEIGH ROAD, CLAYHALL, ILFORD, ESSEX IGS 0JD
Tel: 01-550-6642
LIMITED TRADE DISCOUNTS POSSIBLE ON DEACs.

Switched

CYLINDRICAL NICADS HP7 Size (500mAh) £1-00; HP11 (1800mAh) £2-35;
HP2 {4000mAh) £3.20; PP3 £4-00; PP3 Charger £5-00; 1 to 4 HP7 nicads

ImA/25mA/S0mA/

OHIO SCIENTIFIC COMPUTERS new

PRINTERS supplied with free interface and
word processor for Superboard and UK101.
Seikosha GPBO £225. Oki Microline 80
£299. Base 2 BO0OMST £299.

*SINCLAIR PRODUCTS only are post
free. sc110 oscilloscope £139, adaptor
£4, rechargeable batteries £7.95, x1 probe
£8.05, x10 probe £8.86, carry case £8.80.
pim200 £52.40, adaptor £4, case £1.73,
connector kit £11.27. POM35 £32.95,
adaptor £4, case £1.73. dm235 £56.50,
dm350 £78, dmd450 £107, adaptor £4,
case £8.80, rechargeable batts £7.95.

MEMORIES 2114 450ns £2.15. 4116

e VAT included
e neiude series 2 Challenger C1P Cheapo 4K version 200ns £2.83. 4027 £1.30. All low current.
D E Ac s P+P 70p per order £202. Ohio 8K version £259. Special offer:—=  *BATTERY ELIMINATOR KITS 100ma
Superboard 3 with free power supply and radio types with press studs Sv £1.79,
VARTA BUTTONS RECHARGEABLE modulatar kit and guard band kit gives 32x  9+9v £2.50. Stabilized 8-way types 3/4}/6/
BATTERIES. 32 extended display, 1200 and 300 baud  73/9/12/15/18v 100ma £3.12, 1 Amp
; (1-24V PER CELL) tape speeds, 50% higher computing speed  £8.30. Stabilized power kits 2-18v 100ma
. i;i‘ = and 50Hz conversion) €159 the lot. Guard £3.12, 1-30v 1A £8.50, 1-30V 2A £15.30.
s Y band kit also sold separately £10. 4K extra TTLand P lies 5V ized 14A
i 225mA DKZ E00nyY DIKE [ £9, 34 £14, 6A £20. 12v car converior
Size/Cell 25mm diax9mm 344mm diax 10mm il ot imeidor Yonpietiniior R 5 b
4-8V Pack £3-20 £5-55 Assembler/Editor £25. Word processor £10.  *T-DEC AND S-DEC BREADBOARDS
6-0V Pack e £6-94 Display expansion kit 30 lines x 54 charac- t-dec £4.59. expdb £2.64. exp300 £6.61.
9.6V Pack — £11-10 ters for superboard TWO £20. *BATTERY ELIMINATORS 3-way type

6/74/9v 300ma £3.50. 100ma radio types
with press studs S9v £4.95, 9.9v £6.25.
car convertor 12v input, output 44/6/74/
9v B00ma £3.04.

*TV GAMES AY-3-8600
AY-3-B550 « kit £9.26.

SWANLEY ELECTRONICS
Dept. PW, 32 Goldsel Rd., Swanley, Kemt
Postage £3.50 on superboard, £4.50 on
printers and 45p on other orders. Lists 27p
post free. Please add VAT except to sections
marked with a * which already include it

+ kit £12.98.
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LINEAR ICS LINEAR ICS LINEAR ICS LINEAR IC

TBA1205  1.00 | SL1610P HA11223 215
L200 1.9 HA11225 a5 X .13
- .. 13
. .30 .14
U257 1.28 | SL1620P B0 .
U267 1.28 | SL1621P .80 .14
LM301H 0.67 | SL1E: .58 .18
LM301N .30 | SL624C .58 .36
LM308TC 0.65 | SL1625P .24 .38
LM324 0.64 | SL1626P .24 .19
LM339N  0.66 | SL1630P |56 121
LM348 1.86 | SL1640P .55 .18
LF351IN 0,49 | SL1641P .95 .26
LF353N 0.76 | TD .75 .62 .27
LM374N 375 | ULN2242A .35 .80 | 4! .32
LM380N-14 1,00 | ULN22838 35 .60 .51
LM3BON-8 1.00 | CA30BOE ] .98 E
LM3BIN 1.81 | CA3083E .00 82 .9 .30
‘98 | CA3090AQ .00 .96 X .30
.80 | CA3123E 84 .25 .03 .19
'30 | CA3130E 11.30 .76 | 4520 1.08 |7 38
‘50 | CA3130T 11,30 125|4521 2.36 .27
3.50 | CA3140E .85 80| 4522 1.49 .27
4.05 | CA3189E .85 .79| 4529 1.61 a2
4.29 | CA3240 .75 04]4539 1.28 L35
.00 |MC3357P 75 .59 |4549 3.50 17
.60 | LM3900ON 94 20| 4554 1.73 .32
.BS S0aN .85 .98 | 4560 2.18 .40
.28 | LM3914N .00 0.85| 4566 1.59 .33
.B1 | LM3915N .80 |4 B5|4568 2.18 .20
64 | KB4400 [+ .45 93|4569 3.03 .74
.46 | KB4406 45 .94 | 4572 0.30 .70
65 | KB4412 .00 .30|4585 1.00 115
.59 | KB4413 8.00 .99
.66 | KB4417 45 .52 05
.27 | KBA420B L MC145156 B.75|4050 .55
.70 [ TDA4420 2 .78
MISC
35 |KBaa:  322|icmroece 955 e .88
‘35 | KB4431 '95 | IEM7107CP 8.56) 020 54
AB: 0.78 |K ICM7216BP 19.50 18
) .80 | KB4433 ICM7555 _ 0.94] 4 5
%: 028 :-H Em CRYSTALS CRYSTALS RADIO CONTROL
TD A5 | K .22 | 32.768k 10.245
95 | KB4441 E X ; AM TX/RX
KB4445 00 | 10.700 FM RX:
04 | KB4446 3rd ot/30pF
HC25U 1.65
FMTX: Fund
20pF HC25U
% freag 1.85
PAIRS...AM 3.10
PAIRS...FM 3.25
CHANNELLING:
27MHz. 50kHz
2. A5MHz: 20kHz
XTAL FILTERS
omm 10.7Mhz, 15Khz BW,
:omzm 10.7Mhz, 2.4Khz BW,
5S8, 8 pole, 17.20

W OLENITTL N LSN'| TTL N' 'LSN' STD DOMED TYPES
20 [7454 0.20 0.30 |74128 0.74 74134 1.05 Smm RED ar 15
0.20 | 7455 30 |74132 073 0.78 [74196 134 1.20 3mm RED  15p
0.20 020 4% 4 1 25x5 RED  17p
o3¢ |30 as0 " fiaiat o35 O 71e8 1D Smm GAN cir 166
265 .

7473 035 045 |74143 332 74257 08 Sm OAN. 1

74784 035 0.35|74148 312 74260 0.89 el 15p
0.24 | 7475 056 74145 0.97 |74279 0.88 il .
0.24 (7476 041 0.45|74147 1.75 74283 20 gmm et 180
0.24 17478 050 |74148 1.08 1.19 (74293 .32 2.6x5 YL 20
032 | 7480 052 74150 0,99 4365 66 EoxD oRA 8

7481 1.20 74151 055 090 74366 0.65 Smm ORA dr 295

BE G i iR Wiam M
0.40 |7a86 = 0.40 075 1.10 |74374 80 ZIa5 00N 2%

7489 2.05 0.80 74377 a9 Smm Infra IH‘
024 | 7450 042 090 0.78 0.70 |74379 215 ;| BPWAT IF Dat
.24 |7491 085 1.25 071 : IF Opto Cplr 1.
0.24 |7492 050 0.78 210 Smm Cli

483 057 099 099 1.30
0.3 | 7498 085 039 098
938 | 7495 070 115 1.30
035 7496 08 120 099 095
028 74107 "% o0as 130 1ds
nas | 14108983 : 120 z-w ROUND 5mm

X 3 PRICED BY
L. i 12 8 s
0.99 74113 075 087 110 .
0.40 0.80
J 0.84

i = 15
0.89 174122 0.46
ggg 74123 0.73
999 | 741

LIS

s TTL N LPS: N SN MICROMARKE LEDS

B0
B0
CURRENTLY AT 15%
50p ORDERS UNDER £12 - FREE OVER £12

Terms and conditions of sale: CWO please, MA available
for schoools, colleges, industrial users etc. Please ask for
details. ACCESS/BARCLAYCARD may be used for mail
or phone orders (M harge/Visa ). Please add
enough for airpost (inc Igues pse) since the
airmail rates have been dramaticaily increased in January.
This listing gives a brief insight into the wide range of active and
passive components available from AMBIT. Our full catalogues &
pricelist include the LARGEST STOCK RANGES OF COILS,
CHOKES, CERAMIC/MECHANICAL/CRYSTAL FILTERS, all
types of radio modules for AM/FM/SSB - plus the most sophist-
icated DIY FM tuner parts in the world, £1.85 (inc) will got you
full sat of catalogues (pts. 2,3 & 4] or 75p per individual section.

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE EMMQSG

200 North Service Road, Brentwood, Essex

10

Wilmslow
Audio

THE firm for speakers!

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

AUDAX @ AUDIOMASTER @ BAKER @
BOWER & WILKINS @ CASTLE @ CELESTION
® CHARTWELL @ COLES ® DALESFORD @
DECCA @ EAGLE @ ELAC ® EM| @ FANE @
GAUSS ® GOODMANS @ HARBETH @
ISOPHON @ .LM.F. ® JORDAN ® JORDAN WATTS
® KEF ® LOWTHER ® McKENZIE @ MISSION @
MONITOR AUDIO ® MOTOROLA @ PEERLESS
® RADFORD ® RAM @® ROGERS @ RICHARD

ALLAN ® SEAS ® SHACKMAN @ TANGENT
® TANNOY @ VIDEOTONE @ WHARFEDALE @

WILMSLOW AUDIO LTD. (Dept. PW)
35/39 CHURCH STREET, WILMSLOW,
CHESHIRE SK9 1AS

Tel: 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.

Tel: 0625 526213
(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS

|[MICROSCOPE|

llluminated pocket
microscope —

RNEEES for 5O X
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. Tel: 237 0404
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RX 80 MKII - A DIY SOLID—STATE—OF-THE—ART MODULAR

DUAL CONVERSION RECEIVER SYSTEM FOR THE ENTHUSIAST

® AS DESCRIBED IN JAN/FEB/MAR 81 RADCOM BY TONY BAILEY-G3WPO : REPRINTS £1 inc

LOW DRIFT VARICAP TUNING (READILY ADAPTABLE FOR
SYNTHESISED/ HUFF&PUFF STABILIZATION)

* DUAL CONVERSION BASED ON A 3-4 MHz SSB IF, WITH
MECHANICAL IF FILTER, AUDIO DERIVED AGC, BALANCED
MIXER, WITH ON-BOARD AF AMP AND VOLTAGE REGULATOR

* CAPACITY FOR UP TO 12HF/VHF/UHF 1 MHz WIDE CRYSTAL
CONTROLLED CONVERTERS WITH TRACKED RF TUNING

* EACH CONVERTER SELF CONTAINED — SO MORE CAN BE USED

EXTERNALLY IF REQUIRED. RF PATHS ARE DC SWITCHED AT

LOW IMPEDANCE

RX 80 Mk Il tuneable 3-4MHz SSB receiver/IF with MFL series

2.4kHz mechanical SSB IF filter .£42.66
AfA but with low cost 4kHz CFM2 series filter .£32.42
HF Converters, including crystal for the following bands:

1-2MHz, 7-8MHz, 10-11MHz, 14.15MHz, 18-19MHz, 21-22MHz

24.25MHz, 28-29MHz, 29-30MHz .£9.10 ea
Hardware: Case, meters, pots, knobs (exc. DFM) ..£25.00
Complete RX B0, 6 converters, switches, case, PSU .£132.50

* i ilt i interf PCi £23.75

* :IEJ%FD!IE(TF: :[l:: ts“t:::i!li:e‘rF s re £9.60 PLANNED ® 3-4MHz IF frequency synthesiser

* NBFM ad inc BkHz muttiel ic IF filter £9.95 ADDITIONS = ‘UP Conversion’ front end system

* Constant Z PIN diode attenuator ..£4,95 TO THE ® AM IF adapter ® Noise blanker

* 12v low RF noise mains PSU £7.95 SYSTEM ® VHF/UHF converters with helical filters

PRICES EXCLUDE VAT (15%). Postage 50p on orders under £12. Free postage on orders over £12, except please note
any order including HARDWARE should be accompanied with a £2 carriage charge . General price lists are available FOC
with an SAE - full AMBIT catalogues including a multitude of radio parts/components £1.80 a set - or 70p per section.

. . - TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG
AMBIT internationalbl L G Road, Brentwood, Essex

Conquerthe chip. |

Be it a career, hobby or @®® interest, like it or not the Silicon Chip
will revolutionise every human activity over the next ten years.
Knowledge of its operation and its use is vital. Knowledge you
can attain, through us, in simple, easy to understand stages. é’%
Learn the technology of the future today in your own home.

MASTER FI Ch IRONICS LEARN THE PRACTICAL WAY

B ' BY SEEING AND DOING

@ Building an oscilloscope. @ Recognition of components.

® Understanding circuit diagrams. @ Handling all types Solid State 'Chips’".

@ Carry out over 40 experiments on basic circuits and on digital electronics.

@® Testing and servicing of Radio, T.V., Hi-Fi and all types of modern
computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK — THEIR ‘'LANGUAGE’ AND HOW TO DO PROGRAMS.

@ Complete Home Study library. @ Special educational Mini-
Computer supplied ready for use. @ Self Test program exercise, - — —— — — — — — — — — — — — — — — — — — —
@ Services of skilled tutor available. I E :

MASTER THE REST

|

I

® Radio Amateurs Licence. ® Logic/Digital techniques. |
® _Exa mination courses (City & Guilds etc.) in electronics. : BLOCK CAPEBLERSE

|

mmuT

@ Semi-conductor technology. | BRITISH NATIONAL RADIO & ELECTRAONICS SCHOOL
@ Kits for Siqnal Generators — Dlglta] Meters etc. 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.
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FAMOUS LOUDSPEAKERS ~ Postf2

MAKE modal size watts ohms price We make translormers
Seas Tweater Ain 50 8 £7.50 OSMABET LT amaongst other things.
TRANSFORMERS TO ORDER
Goodmans  Twaeater 3%in 25 8 £4.00
5 ‘We have capacity for the supply of transformers to spemhca-
Audax Twester  3}in 60 8 £10.50 B N o Saply ot tanalon A apartics PR I N G B '
Seas Mid-Range 4in 50 8 €7.80 LOW VOLTAGE TRANSFORMERS: Prim 240V sc.
Seas :r:-:ange 3-; ;lgo : g}g-gg %3;51 ;:Ct&w 3A £4-15; 6A CT £7-90; 12V 1.5A
Seas id-Range in i -75; T £7.90; SA cT EBJ'E; 15V 0-5A £3.00; 18V
Goodmans  Full-Range 5%in 15 8 £6.50 1-5A CT £7-90; 24V 1 5A CT £7.90: 3A CT £9.75; 5A CT FHUM ELECTROVALUE
Gocdmans:. -Full-Rangs. ‘8in = 20 & E2-50 ?!l&gﬂuEg'Aﬁinggle% '}:t:ﬁ;l%;ﬁius- Prim 240V sc.
Seas Woofer 8n 30 8 £14.00 6-0-6V 1-5A or 9-0-9V 1A £3-40 each; 12-0-12V 1A or FOR RANCE BY MAY 31
Rigonda Full-Range  10in 20 8 £5.50 20-0-20V 0-75A £4.15 each; 9-0- sv o'an or 12V-0-12V OR CLEA
Goodmans  Audiom 12PG 60 8 £20.00 0-25A or 20V-0-20V 0 15A £3.00 ea L 1 prior sal
Goodmans  Di12 12in 90 8/15 £27.50 3’13"1‘2"1““"5"st§;§°$%;&” %‘?z"?ézo
Goodmans  Audiom 12P 50 B8/15 £20.00 24. 30\’&3 58425. 4A £12.00: 0-20- 30—56\; A £9.00;
1
BATTERY ELIMINATOR MAINS to 9 VOLT DC %3,5:,:&0 gog,?g.sq,ggggga “:"Ek‘s‘z‘m DoV ac.
ili ut, 9 volt 400 m.a. UK made with a waits, manv types ex stock, Lists. Tantalum Be . 1.3/16
Stabeiand outn 1 %5 Lin. Transf MAINS TRANSFORMERS. SPECIAL OFFER. Prim Aatiem Seudk 015/33 4
tarmnals, Qverload cut out, 5 3% x24in. Tanstormer 240V ac, 300-0-300V 80 Ma; 6.3V 1A CT: 6.3V 1A £6.50; axial 35V.0,1.0.47, 1 o
Rectifier Unit. Suitable Radios. Cassettes, models, 750.0.250V 60 Ma: 63V 1 A £3.00: 9V 3A £2.50, 33 9ty :%
£4.50 ia‘{,é.%%“‘“ 90p. 15-0-15V 0.5A £2.50, 12V 4A £4.00. 20V.2.2. 10, 5V, 22uF ea. 20p
- EAKEHS 6.3V, 4TuF
E.M.I. 134 x B8in SPEAKER SALE! {'. 23", 217. 3%, 3}, 80 £1.50 each: 3" 350 Potientiometers o
iR labadinsy 3 35, 16 800 £1.76 cnchs o o) range 5" HI FI Carbon with DP switch
10W. State3 or8 ohm £9.95 speaker B0 for 25W systems, £6.50; Do Tweeter 3% C/M log. 4K 7. 10K, IM ea. 35p
Iilusirated : Post £1 80 for 25W systems £2.50; F/Range HI FI speakers 47 less switch, lin 220K en. I5p
ISW " £10. 10W. B() £3.50; 5" do 25W 80 £5.00. Dual gang 47K lin 35p
model 95 “INSTANT" BULK CASSETTE/TAPE ERASER 1M log/anti-log, 2M2 log ea 13p
Post £1 Instant erasure of cassettes, and anv diameter of tape spools, with switch I%K log ea. 43p
GOODHANS 20 Watt Woofer emagnatises tape heads, 200/240V ac. leafiet £8.00. Sider pots. tab !’u:n MOND
Size 8in. 4 ohms. Cassalmﬂapn Head Demagnetiser, £3.50. lin: 47K, 5 . 20p
T i EB 00 "BIB" Video Tape Eraser £20. log: 4K'I IM {all La]ues} en 20p
ost E1. DGVgIStEa LEgEL Mo'EgnEg FSD 200/uA Fras(;nuﬁ sid. size PR1S
1 imm B vert.. 4K 7 horiz. ea
GOODMANS TWIN AXIOH 8 CHARGING METERS 13in etor Wirewound pots. 3W type 905 *
8in. 8 ohm Hi-Fi Twin Cona Post 2A or 3A £1.26 each; 5A or 10A £1.50 each. SK. 15K, 50K ea. 60p
Special unit 15 watts £8.00 1. MINI FLEX CABLE Thermistor 500 ohm disc 10p
4 core, for Intercom, telephone, burglar alarm extensions, Resistors UPMO033 per 100 50p
EMI MINI MODULE KIT 3-way etc, white pvc, 10 metres £2, 100 metres £15. 1K3. 9K | only
i POWER SUPPLY, TWIN OUTPUT Prim 240V ac Resistors UPMO75§ 100 5
Loudspeaker System, EMI 5in New, British manufscturer, smoathed d.c. output 20V 1.5, SRIOR T 20 1KY, 1KS. SK6, pecif0 b
Bgna-'!m ﬁéﬂﬂa. 3in n:m plus STABILISED output of 15V 100 M. olus furthar 19\ e 6K, 22K 56K, zwx 910K, IM9
with 3-way Crossover a 8 ac 0.5A complete with diagram esistors | W wirewoun, e Tp
Cut Baffle. 15 x 8lin. O/P TRANSFORMERS FOR VALVE AMPLIFIERS OR27.0R39. ORSZ. RS, IRS, 2R2
iy ] P.P.sec lapned 3-8-150 A-A BK0. 30W £17.50; A-A 3KQ Resistors 3 W & 7W wirewound e Tp
Full assembly instructions. 50W £286-00; 100W (EL31, KTBS eic) £35.00, IR-10K (nearly all E12 values)
Response = 60 to 20,000 cps G.E.C. MANUAL OF POWER nMPLmeus TAAB65A op-amp, T0mA 30p
12 RMS. B ohm. £10 Covers valve amplifiers 30W to 400W £1. TAAZ91D am/m amplifier
watt RMS. m. ea. MULTIWAY SCREENED CABLE, Pvc COVERED TAA2T61A op-amp dual 70mA 45
£18 .50 pair. Postage £1-50. 36 way £1, 25/75p; 14/50p; 6/25p; 4/20p. TCA335A Darlington op-amp 35p
CONDENSERS AC 50H:. 4.33/250v: 5/330v, £1.50, Motorola D2 microprocessor kit £130.00
R.C.S.LOUDSPEAKER BMIGMNS Electrolytic 400 mid 400V 75p; 2000/30V 30p; 2200/40V Nascom | Tiny Basic EPROMS £16.00
3 ohm. din Si. Tt £1-50;6in Bxin, i 40p; Paper tbular, W/E, 4/180V: 6/160V 30p each, Dtteoen | Supcr Baslt Epronss £23.00
& ohm, 2in. 2}in. 3in. Sin. £1-50; 8in. -5 H CARRIAGE EXTRA ON ALL ORDERS .-\CI‘J(;{ Pl};‘P?I'wmlr Izﬁ
15 ohm, 3in. 5x3in. 6xdin. Txdin, £ ALL PRICES INCLUDE V.A.T. ACY40 PNP TOS 20p
25 ohm, 3in. $x 3in, Txdin. £1.50: |200!|m 3in. dia. £1-50. BF597 NPN RF 12p
Callers by appointmaent only. 5.A.E. Enquiries, Lists. BP103 Photo diode 5p
LOW VOLTAGE ELECTROLYTICS k ; Selenium rectiier bridges
12,458, 16, 25, 30, 50, 100, 200mF 15V 10p. 46, Kenilworth Road, Edgware, Middsx. F A aayae LomA i
mF 12V 15p; 25V 20p; 50 -01- h LR
1000mF 12V 200: 25V 350: 50V 50p: 1200mF/76V 80p. HA8 8YG. Tel:01-9589314 Mag1 PP sicon TO3 £l
2200mF 6V 26p; 25V a2p; 40V 60p; 2000mF/100V £1.20. 1 triac+digc 1.6A 400 36p
2500mF 50V 70p; 3000mF 25V 50p; 50V 65p. §'q"f;3"°“1 s'v;lmlﬂs‘f}’ 4
3300mF 63V £1.20; 4700mF 63V £1-20; 2700mF/76V £1. o ers, uming e 2
5000mF 35V Bp; 50V 95p; 5600mF 76V £1.75. 3mm: 8, |g.'zom’m s0p
HIGH VOLTAGE ELECTROLYTICS sm 8. |I2 i 28 24mm per mo-{’lo:
3.-'450\." 45p 8.+8/450V 75p 50+50/300V 50p 25" vert. cap clips
16/350vV 45p 8+16/450v 75p 32+432+32/325V 75p Centre-zero edge meters 100uA 1.7
32/350V 75p :eu 2m450v 75p 100+100/275V  85p SHORT-WAVE 240V 24W Solderstat irons £3.25
5&1"350\:" 150+ 200/275V 70p Spare elements £2.50
933 32 +324’500\.|' £1.80 220/450V 96p KITS Square lamps 12mm 6V red, amber or clear ex. 25p
MANY BTH!R ELECTROLYTICS IN STOCK 28V red, amber or clear es. 32p
TRIMMERS £§°5g¥f§us§°°fn?‘:b‘§°§f 150 F 15p. WORLD-WIDE RECEPTION CELLS MN1500 22p., MN2400 22p
PAPER 350V-0.1 Tp; 0-5 13p; 1mF 150V ”P- 2MF 150V 20 N e DRDS 109
400V-0001 to 0-05 5p; 0-1 15p; 0-25 25p; 047 I5p. = o Avex Rivet Kit £12.00
MICRO SWITCH SINGLE POLE CHANGEOVER 30p. H.A.C." well known by amateur construc- bt 157 x3.75" 28
SUB-MIN MICRO SWITCH. 30p. Single pole change over. tors for its Short Wave receivers, now offers 20x2-way min. group botrds w:
;?;:Eo‘ %ﬁls"léowgt_ z‘iff&'&f;‘jaa,r £1; a complete range of kits and accessories EHT cable, cral)lhenc 13/0.2
365 « 365 + 25 + 25pF £1. which have been up-dated to suit the novice (a0 CdrmE e
NEON PANEL INDICATORS 250V. Red 1} » | 45p. and the expert. DeC 8 or 10-way IC carriers S0p
lLl.l.lMluA'rzn ROCKER SWITCH. Single pole. Red 85p. DeC Imm plugs gold fAlash 10 for 25p
lsron?u;gvn h:vwzr& ﬂ',"' P! wu; 20% ’,';' 2W, 10p. £14.50 INCLUSIVE - the ever popular Standard jacks, std. M()S];Ig ghmme
HIGH STAB ohms to 1 meg. : with switch contacts
Ditto 5%. Preferred values 10 ohms to 10 meg., 3p. and easy to construct DX receiver Mark without switch contacts $5/55 igs
ALUMINIUM cm\s_s::s 18 sw.g. Un Undrilled, 4 sides, riveted I11; containing all genuine short wave com- Ed gcol]’:;::lors Isg va A 'Idsrsls ﬁn
comners; 6 x 4 x 2 1.20; 8 —£1.50; 10 > 7 x i i i or 24-way .15" §/5 gol p
e E4.00: eadin: 5y e2.80, 2 .: ot Tl S ponents, drilled chassis, valve, accessories 6903y 1SV SS gold o p
03t 24in.—£1. x B x 24in—E£2.20; 16 » 10 x 23in. and full instructions. Imm wander plugs or sockets 70p/1
—£2.70. ANGLE BIIACKET 6 x % % fin.—25p. . L. . . RS min maka switch wafers
gLUMIHIUM pan!l.s 18 s.w. g 2 x 12in—£1.30; 14 x AT LAST - a battery eliminator kit, which fnl;';\:'mif'f::’uﬁzgw IPHIW ea ;3,?
in—£1-20; 6 i 36p; 12 x 8in—90p; 10 x 7in—80p; will last you a lifetime — for use in all ‘
.—80p; —ébp 1 —&0p; ¥ — . i Silvered mica tol. 1% tlr‘1 F
21“453" Tt Mg lgop 2% B 163 100 H.A.C. valve receivers. H.T. batteries are PCM Smm 20pF, 47pF, ©
BLACK PLASTIC construction box with brushed aluminium now unobtainable, this will solve your BEM 1amm 120eF 42‘3% F. 8200F
facia size 6} x 43 x 2" £1.50. Many other sizes. problems for only £9-60. I':CM 269m ﬂ) OpF. 500p Pr. 14
SDaEk RECTIFIER 200V IV f ame §0p. 2 s £1.00: Peiycarbonate PO 1omm 100V —
amp amp
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT 50p, T TWIN TRANSISTOR RECEIVER, E;ﬁf:i,,,gf;‘_,,, 32 250V ::
MANY OTHER TOGGLES IN STOCK. Please enquire. selective, sensitive and with fantastic recep- Pluggable 2200F %
BSA 172 BUDGET SINGLE PLAYER ideal for disco or | ucn, _;/LT. needing only a single PP3 battery, axial Mullard 2zun0. 220/40 T
small three-speed Hi-Fi system with stereo cartridge £20 50 this receiver is outstanding value, /63, wg:ﬂz}zf%f;oouo 5p
cueing device and bias compensator.  Post £2 | and will give you hours of interest and enter- s S 3300763V §§
tainment,
BSR STEREO CARTRIDGES SC7 medium SCB High
output £2. Sonotone 9TA-HC £2.50. V. 100 Magnetic £7. NEW — TRIPLE-T RECEIVER, a more
R WOURD RESISIORS & watt; 10watt; 15 watt: 1. advanced super three transistor receiver, Ordering your Bargain
MAINS TRANSFORMERS loud, clear reception, value unequalled at ® All prices nel. 15% VAT must be added to fotal cost.
bargain price of £24-00. ® Post and packing — 35p if total value of order is less than £5.
3 @ 2035’5-’ WO, markin ] der “BARGAIN OFFER”
S 1 Se .W.0. marking your on A
All Ol'ddcl's dcfspgg-‘h'-'d c‘l"‘uhln |7 days. S!:fl'ld ® These bargains available by post from Egham only from
stampc and addressed envelo now lor
??\‘;{E z;\‘;o;m £2 free descriptive catalogue of kits and
0.,5.8,10,16V, ,3 .£2.50 ACCEes50rIes.
£ 55! ELECTROVALUE
1
15015V 23 K famg. o €Y. SORRY, NO CATALOGUES WITHOUT S.A.E. LTD
* a
ggx 1 : g: 32-0-32\-!' 6.5A....£11.00 £2.50 “H.A.C.” SHORT-WAVE PRODUCTS 28 SIE.lll:des Road, Englefield Green,
Radio compo"ﬂ“t Specialists P.O. Box No. 16, 10 Windmill Lane Phone. E:h::'[so‘;::{ll‘:::““!};g —
337, WHITEHORSE ROAD Lewes Road, East Grinstead, West J Telex 264475 g
CROYDON, SURREY, U.K. TEL: 01-684 1665 Sussex RHI? 3SZ 3
Post 85p Minimum. Callers Welcome.

Access-Barclay-Visa, Lists 30p. Closed Wed.

12 Practical Wireless, June 1981

www americanradiohictorv com



ADVANCE ADVERTISING BARGAINS LIST!

Our FREE Bi-monthly list gives details of bargains arriving or just

arrived — often bargains which sell out before our advertisement can

appear — it's an interesting list and it's free — just send 5.A.E.

Below are a few of the Bargains still available.

TRANSMITTER SURVEILLANCE (not licenceable in U.K.)

Tiny, easily hidden but which will enable conversation to be picked

up with FM radio. Can be made in a matchbox — all electronic

parts and circuit. £2.30,

RADIO MIKE (not licenceable in UK.}

Ideal for discos and garden parties, allows complete freedom of

movement. Play through FM radio or wuner amp. £6.90 comp, kit,

SAFE BLOCK

Mains quick connector will save you valuable time. Features include

quick spring connectors, heavy plastic case and auto on and off

switch, Complete kit. £1.95.

LIGHT CHASER

Gives a brilliant display — a psychedelic light show for discos, par-

ties and pop groups. These have three modes of flashing, two chase

patterns and a strobe effect. Total output power 750 watts per

channel. Comlete kit, Price £16. Ready made up £4 extra,

FISH BITE INDICATOR

Enables anglers 1o set up several lines then sit down and read & book.

As soon as one has a bite the loudspeaker emits a shrill note, Kit,

Price £4.90.

6 WAVEBAND SHORTWAVE RADIO KIT

Bandspread covering 13.5 1o 32 metres. Based on circuit which

appeared in a recent issue of Radio Constructor. Complete kit in-

cludes case materials, six transistors, and diodes, condensers, resist-

ors, i i etc. Nothing else 10 buy if you have an

amplifier to connect it 1o or a pair of high resistance headphones,

Price £11.95.

SHORT WAVE CRYSTAL RADIO

All the parts to make up the beginner’s model. Price £2.30. Crystal
piece 65p. High r [gives best results) £3.75.

Kit includes chassis and front but not case.

RADIO STETHOSCOPE

Easy to fault find — start at the arial and work towards the speaker

= when signal stops you have found the fault. Complate kit £4.95.

INTERRUPTED BEAM

This kit enables you to make a switch that will trigger when a

steady beam of infra-red or ordinary light is broken. Main compaon-

ents — relay, photo transistor, resistors and caps etc. Circuit diagram

but no case. Price £2.30

OUR CAR STARTER AND CHARGER KIT has no doubt saved

many ists from embar inan ¥ YOU can start

car off mains or bring your battery up to full charge in a couple of

Yours, The kit comprises: 250w mains transformer, two 10 amp

bridge rectifiers, start/charge switch and full instructions, You can

assemble thi the evening, box it up or leave i1 on the shelf in the

garage, whichever suits you best. Price £11.50 + £2.50 post,

GPO HIGH GAIN AMP/SIGNAL TRACER, In case measuring

only 8%in x 3%in x 1%in is an extremely high gain (70dB) solid

state amplifier designed for use as a signal tracer on GPO cables, etc.

adio it functions very well as a signal tracer. By connecting

a simple coil 1o the input socket a useful mains cable tracer can be

made. Runs on standard 4%v battery and has input, output sockets

and on-off volume contral, mounted flush on the 1op. Many other

uses include general purpose amp, cuging amp, etc. An absolute

bargain at only £1.85. Suitable 80ohm earpiece 69p.

FIVE UNUSUAL SWITCHES

For ¥ i . service orin

fact anyone interested in making electrical gadgets. The parcel
contains: — delay switch — motor driven switch — two-way and
off switch — polarity changing switch — and humidity switch, Our
regular price for these switches bought separately is over £10, but
this month you can have the 5 for £2.50.

MAINS OPERATED CLOCKS

Where can you buy a precision mains operated electric
clock for only £1.257 The answer is from us, but you must
be prepared to buy 8 at a time. Made for famous cookers,
these are for normal 250 valt 50Hz mains and they still
have the 25 amp timed on and off switches, They are all
brand new and still in original manufacturer’s packing,
Don’t miss this offer. Send £10 for B today, or £2.00 for
sample one,

275 WATT TRANSFORMER

With normal mains primary and two secondary windings. The
major one being 26 volts at 10 amps, the other being 12 volts at

1 amp. Extremely well made transformer impregnated and varnish-
ed with a substantial terminal plate on the top. Made for surface
mounting with perforated clamps for fixing along any edge.

£8.50 + £2.00 post.

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating element wound on o fibre glass
coil and then covered with p.v.c. Dozens of uses — around water
pipes, under grow boxes in gloves and socks. 23p per metre.

CLOCKWORK MOTOR

Precision movement with a balance wheel and main spring, goes

tor 1 hour at one winding — can be used to operate models, delay
switches, etc. etc.  75p.

FRAUIT MACHINE HEART. 4 wheels with all fruits, motarised and
with salenoids for stopping the wheels with a little ingeanuity you can
dely your friends getting the “jackpot”. £9.95, + £4 carriage.

MUGGER DETERRENT

A high-note bleeper, push latching switch, plastic case and battery
cannector, Will scare away any villain and
bring help, £2.50 complete kit.

e

: .:'_3]

| TIME SWITCH BARGAIN
Large clear mains frequency controlled
| clock, which will always show you the
| correct ime + start and stop switches
| wath the dials. Comes complete with knobs.
! £2.50
J

J.BULL (Electrical) Ltd.

(Dept. PW), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.
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3 CHANNEL SOUND TO LIGHT KIT

Complete kit of
parts for a
three-channel
sm:md 10 light
unit I

ing over 2000 . g

watts of light- a ‘a 'a 8 @

ing. Use this

at home if - -

you wish but it

is plenty rugged enough lor disco wark, The unit is housed in an
attractive two-tone metal case and has controls for each channel,
and a master on/off. The audio input and output are by %"
sockets and three panel mounting fuse holders provide thyristor
protection. A four-pin plug and socket facilitate ease of connect-
ing lamps. Special snip price is £14.95 in kit form or £19.95
assembled and tested.

REMOTE CONTROL for Sound to Light Systems (ours
or any other circuit) saves connecting to speaker or amp — kit
consists of 1 watt amplifier, crystal mike, case, sundries and
diagram, Price £3,95,

LIGHT EXPANDER AND LATCH for Sound 1a
Light, enables 3,000 watts of lighting to be controlled by single
channel or each channel and enables lights 1o be latched on,

Kit consists of latching relay, control switch, case, sundries and
diagram. Price £4.25.

PANEL METERS “AMSTRAD"

We have two types, both approx 40mm
{1 778" square) with modern clear pers-
pex type front. Both have sensitivity

0 - 100 uA, one has a pointer in the
centre and the scale calibrated 3 - 2- 1 -
0-1-2-3.The other has the pointer in
the normal position and the scale reads
D - 5. The interesting feature of these
meters is that if illuminated from behind,
the scale and pointer seem to fluoresce, giving a very pleasing
effect. Special price of £1.75 each.

THIS MONTH’S SNIP

PUSH BUTTON G.P.0. TELEPHONES
For £25 (quickly recoverable in saved time) you will
improve your image and efficiency with this push
button desk telephone, ex. G.P.O. thoroughly recon-
ditioned, can be yours in a few days, if you send today,

"
11 |

EXTRACTOR FAN

Mains operated — ex. Computer,
5" Woods extractor
£5.75 Post £1.00.
6" Woods exiractor
£6.90 Post £1.25
6" Plannair extractor
£7.50 Post £1.00
4" x 4" Muffin 115w,
£4.50 Post 50p.
4" x 4" Muffin 230v.
£5.75 Post 50p.

8 POWERFUL
BATTERY MOTORS

Far models, Meccanos, drills,
remote control planes, boats,
etc. 5

SPIT MOTORS These are powerful mains operated
induction motors with gear box
attached, The final shaft is 8 %" rod
with square hole, so you have altern-
ative couplingmethods — final speed
is approx. 5 revs/min, price £5.50, —
Similar motors with final speeds of
B0, 100, 160 & 200r.p.m. same price.

TAPE PUNCH &

READER For controlling machine
tools, ete, metorised B bit punch with
matching tape reader, Ex-computers, be-
lieved in good working order, any not so
would be exchanged. £17.50 pair. Post
£3.00.

MINI-MULTI TESTER Deluxe pocker size precision mov-
ing coll instrument, Jewelled bearings - 2000 o.p.v. mirrored scale,
11 instant range measures: DCvolts 10, 50, 250, 1000,
AC volts 10, 50, 250, 1000.
DC amps 0 - 100 mA,
Continuity and resistance 0 - 1 meg ohms in
two ranges. Complete with test prods and in-
struction book showing how 1o measure cap-
acity and ind s well, L i
! wvalue at only £6.75 + 50p post and insurance.

FREE Amps range kit to enble you to read
DC current from 0 - 10 amps, directly
on the O - 10 scale. It's free if you
purchase quickly, but af you already
own & Mini-Tester and would like
one, send £2.50,

www americanradiohistorv com

MULLARD UNILEX

A mains operated 4 + 4 stereo

system. Rated one of the

finest performers in the

stereo field this would

make a wonderful gift for

almost anyone. In easy to assemble

modular form this should sell at about £30

— but due to a special bulk buy and as an in-

centive for you to buy this month we offer the sys-

tem complete at only £16.75 including VAT and post,
FREE GIFT — buy this month and you will receive a pair of
Goodman’s eliptical B"x 5" speakers to match this amplifier,

VENNER TIME SWITCH
Mains operated with 20 amp swiich, one
on and one off per 24 hrs, repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.95.
These are new but without case, but we
can supply plastic cases |base and cover)
£1.75 or metal case with window £2.95,
Also available is adapior kit to convert
this into a normal 24hr. time switch but
with the added advantage of up 10 12 on/
offs per 24hrs. This makes an ideal con-
troller for the immersion heater, Price of
adaptor kit is £2.30.

DELAY SWITCH

Mains operated — delay can be accurately
sot with pointers knob for periods of up
to 2%hrs, 2 contacts suitable 1o switch 10
amps — second contact opens a few min-
utes after 1st contact. £1.95.

LEVEL METER

Size approximately %'

square, scaled signal

and power but cover easily removable for
rescaling. Sensitivity 200 uA. 75p.

STEREQ HEADPHONES
Japanese made so very good quality.
B chm impedance, padded, term-
inating with standard %" jack-

plug. £2.99 Post 60p.

BRIDGE RECIFIER
1 amp 400v 30p each,
10 for £2.50. 100 for £20.00

PORTABLE
RADIO CASE

Size: 1T x 8= 3% ins
approx, Made fram ply-
pleasingly covered.
e for any normal
uit, Has studs
for mounting 5™ speaker
and the front is drilled
to take a tuning conden-
sor in the centre and
normal controls either
side. £2.30 + £1.50 post.

LAST MONTH'S SNIP — STILL AVAILABLE

And it still carries a free gift of a desoldering pump, which we are
currently selling at £6.35p, The snip is perhaps the most useful break-
down parcel we have ever offered. It is a parcel of 50 nearly all
different computer panels containing parts which must have cost at
least £500. On these boards you will find over 300 IC's. Over 300
dicdes, over 200 transistors and several thousand other parts, resist-
ors, condensors, multi-turn pots, recifiers, SCA, etc, e1c, If you act
promptly, you can have this parcel for only £8.50, which when you
deduct the value of the desoldering pump, works out to just a little
over 4p per panel. Surely this is a bargain you should not miss|
When ordering please add £2,50 post and £1.27 VAT,

MAINS MOTORS precision made as
used in record players, blow heaters, etc.
- Speed usually 1,400. All have ample
spindie length for coupling fan blade,
pulley, etc. Powsr depends on stack size.
5/8" stack £2.00; X" stack £2.50; 7/8"
stack £3.00; 1" stack £3.50; 1%" stack
£4.50. Add 25% to motor cost 1o cover pos-
tage, and then add 15% VAT.

YOUR LAST CHANCE FOR THIS BARGAIN

100 twist drills, regular toal shop price over £50, vours for only
£11.50. With these you will be able ro drill meal, wood, plastic, etc.
from the tiniest holes in P.C.B. right up to about %", Don't miss
this snip — send your order 1oday.

MAGNETIC LATCH ﬂ\i
Low voltage |4 - B voit AC/DC operation),
Only £1.50 each,

COMPONENT BOARD
Ref. WO998

This 1s a modern fibreglass board which contains a multitude of
very useful parts, most important of which are: 35 assorted diodes
and rectifiers including 4 3amp 400v types {made up in a bridge) 8
transistors type BC 107 and 2 type BFY 51 electrolytic condensers,
SCR ref 2N 5062, 25 Ouf 100v DC and 100uf 25 DC and over 100
other parts including variable, fixed and wire wound resistors,
electrolytic and other condensers. A real snip at £1.15.

J. BULL (Electrical) Ltd — Established 25 years. MAIL ORDER TERMS:

Cash with order -- please add 60p to all orders under £10, to offset packing,
etc. ACCESS & BARCLAYCARD WELCOMED. Our shop is open to callers.
BULK ENQUIRIES INVITED. Telephone: Haywards Heath (0444) 54563,
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. . .. DEALER
...the signof fine communications

Authorised Distributor for TRIO equipment in Yorkshire and the North East.

uxe desk microphon i .
THIS MONTH’S LAR SPECIAL — Trio CO1303G 5MHz monitor-scope |  mcass O T e Tpateroe g
with two-tone oscillator £140.00 inc VAT. MC30S 500 ohm fist microphone (noise cancelling) . 13.80
LF304A HF low pass filter 1kW 90dB. Stop band rejection .. 18.40
LAR 1kW P.E.P. 3-way antenna switch 16.95
VHF AMATEUR RECEIVERS
TRIO EQUIPMENT Prics inc. VAT SR9 Tuneable/crystal 2m FM receiver 144 146MHz... 46.00
NEWI Trio 8000 multi-mode £345.00 AMR2178B Scanner. The best mains/battery operated 120.75
R1000 200kHz to 30MHz PLL Receiver with digital readout . . 285.00
RB20 The ultimate matching receiver to the TSB20. 690.00
TS830s 160 10M transceiver with the new bands. Successor ro HF MOBILE ANTENNAS
the TS820............. 639.52 ‘G’ whip tribander helical 20/15/10 24.72.
VF0230 Digital VFO with memories and digital readout.... 194.45 G whip multimobile 20/15/10 28.75
AT230 All band ATY and power meter. Matches TS830S : 106.72 L.F. coils for the above whips (specify whether tribander or multi-maobile)....... 6.56
SP230 External speaker unit with switched filters .. 33.14 Telescopic whips for the above. 3.34
DFC230 Digital frequency remote controller. Four memaories e1g. ......... 163.13 Base mounts for all 'G” whips 4.48
YKBBC 500Hz CW Filter 26.45
YK88CN 270Hz CW Filter 28.75
SM220 Monitor scope p T e B
858 TS0 s et e B "3959  VHF/UHF 'J’' BEAM S. All ‘J’ Beam products available
TL922 HF linear amplifier 160=10m/2kW P.E.P. ....ccccoovcrmmrmrrsmmssrsesrions 595.70 Famous Ringo Ranger 2m co-linear 27.60
SP520 Matching speaker 17.25 Slim Jim 2m vertical 21.00
YG3395C CW filter 37.95 GDX2 VHF/UHF Discone Antenna 50-480MH:z 39.50
TS120V 80—10m mobile transceiver 20W P.E.P, 347.30
TS1308 8 band 200W pep mobile transceiver 491.05
TS130V 8 band 20W pep mobile transceiver... 404.34
SP40 New mobile speaker unit 2689 ROTATORS
TL120 80-10m 200W P.E.P. linear 128.80 Sky King SU2000 46.00
PS20 AC power supply for TS120V 44.85 DR7500 Will take 3 element tribander. 108.10
MB100 Maobile mounting bracket 17.25 DR7600 Will take a 2 element 40 metre beam 154.10
YK88C CW filter 26.75 DRB8600P As above but with preset or manual controller . 204.70
SP120 Matching speaker 25.30 Channel Master 9502A, 56.00
VFD120 Remote VFO 89.70 Channel Master HD/9508 78.00
AT130 Antenna tuner (100W]..... 72.89
TS1208 80-10m mobile transceiver 200W P.E.P.. 432.40
i 0l Aoy for IR iaDe T R 151008 1992 VHF MOBILE WHIPS A.S.P. (Telecoms Accessories)
SP70 Matching speaker. 18.40 All ASP mobile antennas and accessories available
TR7600 2m synthesised mobile FM 10 Watt... 220.00
TR7800 2m synthesised mobile FM 25 Watt... ... 26B.00
PS8 PSU for TR7625 only 80.00
TR2300 2m FM portable transceiver 166.75 I-I?IFEW HF VEEF?;I'ICAL ANTENNA
m vartical 48.50
VB2300 10W booster 4945 e Operational radial kit for roof mauntin 28.00
MB2 Mobile mount 17.25 R B emmmrepereree :
RA1 Helical rubber antenna 6.90
TS180S 160 10m Solida State Transceiver. Digital memory system,
200W pep i 67965 ICOM PRODUCTS
VFO180 External VFO 96.60 IC24G FM mobile synthesised transceiver 2m....... 199.00
SP180 Speaker 36.80 IC2025 558 portable (LAR PS1200 available!) 2m 169.00
AT180 1.8 30MHz antenna tuner 95.45 IC211E All mode 2m transceiver 450.00
FB10 Pack of 10 ni-cad batteries........courearnannne 10.35 IC255E 25 watt FM 2m mobile with memory and scanner.............. 255.00
TR2300 Spare power lead 1.30 IC2E 2m FM hand portable 159.00
LAR'PS1200 Power supply unit and ni-cad charger for TR2200GX/ IC260E 2m all mode mobile 339.00
TR2300/TR3200 and ICOM portables. You can charge IC251E All mode transceiver. 479.00
and operate at the same time 29.50 IC720A 0.1 to 30MHz in 1MHz steps 795.00
SRX30 0.5 to 30MHz SWL Receiver £158.00
HS5 Communications headphones. tailored response...... H 21.85
H54 Communications headphones, tailored response 10.35 Securicor delivery arranged if required
O
HOW TO BUY! CITY Nol| 4. Authorised Distributor for TRIO and
. Ow & tatri
OFF THE PAGE — Simply choose the LIBRARY 27| & ICOM Equipment & Area Distributors
&t for JAY BEAM, ANTENNA
praduet and Hion completa the g” SPECIALISTS & MICROWAVE
coupon and enclose cheque. THE HE MODULES s
*Open Mon—Fri 9.15-6.00pm ADROW LES L A
P : - [ PRODUCTS. g /i

L e
Saturday 9.15-5.30pm  FRAMTHE SHOP_We're close to
*H.P. Terms on request the station and car parks. Do call in %f&?ﬁ%ﬂﬁ;fﬂ?ﬁfmo

W and discuss your requirements. _Telephone: Leeds 452657

- = —_———
lenclose cheque for £ Plus 50p for Bi?%hl.fjl’g ;55g&éﬁ?ﬁ;ﬁgjﬁg}zﬁgEsscmk”dge Street, Leeds 2.
topurchase nerapaicante | | @uthorise you to debit my Barclaycard/Access Account ﬂ
Name withtheamountof£_____ My No.is M}»‘”
Address LI CLY CE L 1000 VisA

Pw2 ") Signature PW2
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eomment...

Changes

OUR MOVE towards radio over the past two years has brought
many letters and other messages of encouragement from readers,
and we have now decided to devote all of this and future issues of
Practical Wireless to radio-related topics. | am sure that there will
be occasions when it will not be easy to know where to draw the
dividing line, for some subjects straddle the border between radio
and "non-radio”, and we may sometimes stray over a little for the
sake of completeness.

We shall take as our broad definition of radio, communication
without wires (the “wireless™ of our title). What is communicated
can take many forms: words, music, pictures, instructions,
measurements, etc.,—in a word, information. We shall cover all the
applications of radio likely to be of interest to the enthusiast, and
the components and techniques used.

* * * *x * %

registered engineering technicians have not yet taken the
necessary steps.

The ERB is anxious that all concerned shall not miss the
opportunity of being recorded and formally acknowledged as
registrants before the establishment of any new “engineering
council” as a result of Government decisions regarding the future
structure of the profession. Those whose names are entered upon
the current registers are almost certain to be accepted by a new
authority.

To be fully qualified for registration, an individual must be a
member of the appropriate institution—in the case of someone in
radio and electronics, this would be the Society of Electronic and
Radio Technicians (SERT). The usual reaction when faced with a
suggestion that one should pay out subscriptions and join a body of
this sort is to ask: "What's in it for me?” The answer in this case is,
quite a lot, Each member receives a monthly magazine with news
and technical articles, and also a fortnightly newspaper. Lectures
and symposiums on various topics are organised in London and the
provinces. Having attended a number of these myself, | can vouch
for their quality. And there's more besides!

If you think you qualify for membership and registration, and

would like further information, write to: SERT, 57-61 Newington
Causeway, London SE1 6BL.

Technician engineers and engineering technicians are being
actively encouraged to get registered now with the Engineering
Registration Board (ERB). Some 80 per cent of those with the
necessary qualifications to become registered as technician
engineers, and around 95 per cent of those eligible to become

QUERIES

" While we will always try to assist readers in
difficulties with a Practical Wireless project,
we cannot offer advice on modifications to
our designs, nor on commercial radio, TV or
electronic equipment. Please address your
letters to the Editor, '‘Practical

Wireless”’, Westover House, West
Quay Road, Pools, Dorset BH15 1JG,
glving a clear description of the problem

. and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components for. our projects are usually
available from advertisers. For more dif-
ficult items, a source will be suggested in
the “Buying Guide” box included in each
constructional article.

PROJECT COST

The approximate cost quoted in each con-
structional article includes the box or case
used for the prototype. For some projects
the type of case may be critical; if so this
will be mentioned in the Buying Guide.

Practical Wireless, June 1981

services

CONSTRUCTION RATING

Each constructional project will in future be
given a rating, to guide readers as to its
complexity:

Beginner

A project that can be tackled by a beginner
who is able to identify components and
handle a soldering iron fairly competently.
Generally this category will be used for
simple projects, but sometimes for more
complicated ones of wide appeal. In this
case, construction and wiring will be dealt
with in some detail.

Intermadiate

A project likely to appeal to a wide range of
constructors, and requiring only basic test
equipment to complete any tests and ad-
justments. A fair degree of experience in
building  electronic or radio projects is
assumed.

Advanced

A project likely to appeal to an experienced
constructor, and often requiring access to
workshop facilities and test equipment for
construction, testing and alignment. Con-

structional information will' generally be

limited to the more critical aspects of the
project. Definitely not recommended for a
beginner to tackle on his own.

_WWW.americanradiohistorv.com
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SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at £11.80 per
annum, from "‘Practical Wireless'* Sub-
scription Department, Room 2613,
King’s Reach Tower, Stamford Street,
London SE1 9LS. Airmail rates for over-
seas subscriptions can be quoted on
request.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 95p each, including post
and packing to addresses at home and
overseas.

Binders are available (Price £4.30 to UK
addresses and overseas, including post and
packing) each accommodating one volume
of PW. Please state the year and volume
number for which the binder is required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street, London
SE1 OPF. All prices include VAT where
appropriate.

Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.
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PART 1 /

This article is a follow-up to “Using 2 metres” which ap-
peared in the May issue of Practical Wireless. It describes
the history and development of the UK amateur repeater
network together with an insight into the hardware that
forms an average installation.

A repeater is a device designed and built to enhance
communications between radio stations normally unable
to contact each other due to obstructions such as local
terrain or low power. The installation is sited at a promi-
nent location to provide an omni-directional coverage of a
specific area, simultaneously retransmitting received
signals on a separate closely related frequency.

The UK amateur is currently able to benefit from a
network of narrow-band f.m. repeaters constructed, finan-
ced and maintained by amateurs, operating in the 2m and
70cm bands with, as will be detailed later, the possibility of
units in the lower microwave bands.

Operational Principles

Anyone who has tried to transmit and receive
simultaneously on closely related frequencies will be aware
of the problems encountered by repeater designers, namely
severe de-sensitisation and blocking of the receiver. In
order to provide a workable relay system a pair of
designated frequencies, separated but still within the
amateur bands, are used: one for the repeater reception
section and one for the repeater relayed transmissions.

The repeater’s reception frequency is known as the
INPUT channel and the transmission frequency, the ouT-
PUT channel. Both 2m and 70cm bandplans show the
actual frequencies being used, there being a separation of
600kHz between related INPUT/OUTPUT channels on 2m
and 1-:6MHz on the 70cm band.

Unfortunately this frequency separation on its own still
leaves severe problems of mutual interference. Further
isolation can be achieved by separating the transmit and
receive antennas, a technique widely used by 70cm
repeater builders. Having done this the installation would
probably be usable but the blocking point would still be
reached with a radiated power output measured in
milliwatts!

In order to isolate further the transmitter from the
receiver, allowing the use of an effective power output,
most repeater designs utilise very selective narrow

18
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bandwidth filter systems, usually consisting of multiple
section resonant cavities. By very careful design and con-
struction the use of a cavity system will provide reception
of weak signals, with minimal blocking effect from the out-
put of the transmitter, and at the same time permitting the
use of a single antenna. A typical cavity and multiple
section system is shown in Figs. 2 and 3.

As the repeater network is used extensively to enhance
the communications of amateur mobile and portable units
it 1s a great advantage to have the radiated signals
emanating from the point of reception. Stations using the
repeater have then only to peak their received signal to
achieve best transmission level into the unit.

The South Dorset 70cm repeater GB3SD in rural sur-
roundings, with Geoff Watts, GBBCH, in attendance

Practical Wireless, June 1981
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Fig. 1: Typical 2m repeater system diagram

Receiver Section

Inboard of the RX cavity bank is located the repeater
receiver, normally consisting of a purpose built narrow
bandwidth single channel device featuring highly selective
filtering elements, such as high Q helical resonators, to
remove any residual products of the transmitter output.
The receiver is continuously monitoring the input fre-
quency; unlike most amateur equipment this device is nor-
mally never switched off, so long-term stability is of
paramount importance. It is a great tribute to the
designers of amateur repeater equipment that over the
many years of continuous service, the down-time due to
equipment failure can usually be measured in hours. It
must be appreciated that any losses introduced between
the antenna and the receiver input, such as occur in the
feeder and cavities, reduce the overall effective sensitivity;
achievement of the specified e.r.p. by comparison can be
readily accommodated by increasing the output from the
transmitter p.a. stage. Fig. 4 shows the block diagram
layout of the present receiver section of the Dorset 2m
repeater GB3SC, designed and built by Chris Down
GEMXW.

Transmitter Section

A repeater tends to be “active” for considerable periods
of time, and it is again essential for the transmitter section
to be capable of maintaining constant output during these
sustained levels of activity.

To this end p.a. stages of repeater transmitters are
usually built to be capable of delivering several times their
required output, allowing them to be under-run. Careful
design is required to ensure the effects of thermal build-up
do not cause frequency shifts or increases in spurious and
harmonic output.

Many repeater installations are co-sited with other radio
and television broadcast equipment, sharing the advan-
tages of these lofty sites. It becomes vital then to ensure
that the amount of spurious emission from the repeater is

Practical Wireless, June 1981

kept to a very low level, at a point much lower than nor-
mal amateur equipment, and in fact generally to a stan-
dard that exceeds commercial type-approved equipment.
Whilst making this comparison with commercial stan-
dards it is also interesting to note that repeater systems in
operation on p.m.r. bands utilise input/output frequency
offsets of 5-5MHz, 6-5MHz and 14-5MHz, which con-
siderably eases the requirements for filter isolation and
attendant system losses.

The transmitter section also contains the audio process-
ing, modulator and multiplier stages, audio input being
derived from the receiver output.

Control System

In order to regulate the activities of the repeater a
control system is provided, employing dedicated logic
management, universally known to the radio amateur as
“the logic”.

Several methods of construction have been used by
amateur repeater builders from the initial hybrid discrete
semiconductor/relay logic through to “state-of-the-art”
microprocessor based systems. The adoption of ls.i.
techniques has resulted in readily adaptable comprehen-
sive facilities the equivalent of which was difficult to
achieve by previous means. At least one well-known
repeater has functioned without problems for 15 months
under the control of a Nascom-1 microcomputer!

A logic flow chart is shown in Fig. 5 to illustrate the
varied functions of a typical system. It can be seen that in
this example the repeater generates a beacon type iden-
tification call-sign at 12 w.p.m. every five minutes. During
normal operation the logic must acknowledge reception of
a 300ms duration, 1750Hz tone, accompanied by well-
modulated carrier, before enabling the through audio to
the transmitter. Providing the station being relayed

Lock nut Frequency adjustment screw

b.n.c. socket

B4l

L |
4 line tubular — | Coupling loops
resonator
™ Steel studding
Frequency

adjustment stub —

l«—Filter case
16 SWG steel

1= . = |
Fig. 2: Cross-section of high Q cavity developed by
Roy Powers GBCKN. Internal faces are silver plated

19

www americanradiohistorv com



FromR.X. cavity

T" An
filter [WADBBL]
Mclmitor
Masfet High qualit 5.
mixer Hal tiiter’ A
Efi‘?lrtzg > _Highgain | qf, Ls.amp
7 tuned o limiting i.f.amp
circuits > & detector
Carrier present
ofdl ogc, output to
filter control
i Squelch Level logic
o =2 c?rcu[t shifter p——t—o
[ &mii:ﬁ:} e TW keying interface
T e from logi
Gated
nt:.ttdio 1?°Eé‘t'l:Hz
atten. .
Deviation Audio”ON"
detector Deviation"0K" from logic unit
a.famp 1-5kHz to logic unit I—oa_f. enable
e e
z >
Clipper Gated \ -
audio S
attenuator| I 2
(20dB)
SkHz
Audio Low pass filter 5
) switch " 3kHz cut off af
output
Over a.f. mixer amp to phase
deviation and de-emphasis modulator
detector

Tone presento/p|  Tone
to control logic | 4ecoder
*—

1750Hz
*+ 50Hz

through the repeater maintains its transmission at a level
detectable by the repeater receiver, the logic section will
allow re-transmission of signal up until the end of a pre-set
time period. At this point the relayed signal is blocked and
substituted by alternative information from the control
logic. The format for this replacement material varies be-
Lween repeaters, but typically consists of continuous iden-
tification beacon call-signs or the recognisable telephone
type “engaged” signal, lasting until the signal received
from the station using the repeater ceases.

This action ideally triggers an acknowledgement from
the repeater in the form of a Morse character “T" (dah) to
indicate to the station who has just ceased transmission
that he has exceeded his allotted time. Many repeaters do
not have this “time-out™ facility and rely on the self-
discipline of the user. As the repeater can only relay a
single transmission at one time it is vital to restrict
transmissions to a minimum, allowing maximum use by
all stations. and to permit the handling of urgent and
emergency traffic.

Should the modulation of the station transmitting into
the repeater be of below average deviation, normally
resulting in difficult reception, the logic control may again
block through audio and go into its beacon mode. An in-
dication is provided. in the form of a Morse letter “D” (dah
dit dit), after cessation of transmissions, allowing the
station to be made aware of its shortcomings.

A correctly designed logic format will allow optimised
communications with a minimum of direct control enfor-
cement. Self-regulation is actively encouraged by repeater
groups as part of the licence policy of self-tuition in this
branch of amateur activities.

Fig. 3: Multi-section cavity notch filter system

20

Fig. 4: Repeater receiver block diagram

Power Supply

The last. but an equally important, component of a
repeater installation is its power supply. This device must
also be capable of a sustained heavy duty-cycle and be
able to provide multiple-level regulated voltage outputs
under all conditions.

Caopacitive
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Low loss
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%
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Protection circuits are provided, interlocked with the
ilogic system, to allow uninterrupted supply even in the
event of mains failure. A heavy duty battery “back-up”
supply is available allowing a continuous duty cycle for
several hours in this condition. The logic will normally
provide Morse character identification of this situation.

This ability to maintain operation, when all local power
has ceased, means that under emergency conditions the
repeater would still function and enable the relaying of
signals from low power portable stations assisting with
necessary emergency communications. Many County
Emergency Planning Officers have acknowledged this
potentially vital facility by inclusion in their emergency
planning manuals.

poiiat e

{Above) The copact GB3SC installation..
Fig. 5 (left): Logic flow chart layout

Installation

As mentioned previously a very high degree of isolation
between the input and output is vital for correct operation.
An inspection of the system block diagram, Fig. 1, will
reveal that double-screened coaxial cables are used to con-
nect the TX and RX units to their associated cavity
banks: with an isolation well in excess of 160dB provided
by the high Q cavity system, the screening integrity of
normal coaxial cables (leakage starts at 60dB) has to be
increased to prevent isolation bypass. In the same way the
physical layout of components within the repeater cabinet
affects the ultimate level of isolation. In the photograph of
the GB3SC installation the cavity banks can be seen
separated by a metallic baffle with the “sensitive” TX and
RX elements located in the electrical “cold” area at the
rear of the cabinet.

Part Two

The second part of this article will cover remaining items
of repeater hardware together with a history of their
development and future.

21
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The ideas presented here are suggestions onl
and as they are untried by this magazine, we cannot accept
responsibility for any resultant damage, however caused. Before
alterations are attempted, care should be taken to ensure that any
guarantee is not invalidated, and it should also be borne in mind
that modifications usually have an adverse effect on resale prices.
In cases where specialist skills or equipment are needed, most

dealers will undertake the work for a reasonable fee.

Roger Hall G8TNT(Sam)

No. 7

IC2E

This month's Mods column is devoted entirely to that ver-
satile and extremely popular little rig, the IC2E.

The first mod, which Elaine, G4LFM, our technical sub-
editor obtained from Paul, G4HEC, allows the rig to be run
from either a 12V power supply or a car battery. The extra
components required are:

IC1 7805 voltage regulator

D1 4.3V Zener diode (BZYB88 or similar)

C1  2.2uF 16V Tantalum

Misc. Heat sink (piece of solid aluminium 30x20x 12mm)
Empty battery pack (part number IC BP4)
Rubber grommet

The first step is to remove all the partitions inside the bat-
tery pack, and all the interconnecting straps, apart from the
two that snap together i.e. one on each half as in Fig. 1.
Both partitions on each side should be removed. When
you have done that, drill a small hole in the back of the case
and fit the rubber grommet into it.

Carefully [WADB81]
cut out —\
\
\-\ —— Leave snap
n ‘! [| connector

Fig. 1: One half of the battery pack BP4 with dry cell
battery partitions to be removed

Now make up the small circuit shown in Fig. 2, using the
layout shown in Fig. 3. Then, using double-sided adhesive
tape, attach the heatsink and all the components to the front
portion of the battery pack. Run the input wires out through
the hole in the case so that they can then be used to plug
into a 12V power supply or a car's cigar lighter socket. The
output wires should be soldered to the appropriate connec-
tions inside the battery pack.

22

7805

12-15v DC 9-2vDC
ilp o A ofp

| i

Fig. 2: Circuit diagram of the regulator circuit running
from 12V supply

The regulator
must be insulated
from the heatsink

Fig. 3: Physical layout for the components in the bat-
tery compartment

tag

Paul has pointed out that the 4.3V Zener in series with
the common lead raises the regulator voltage by 4-3V and it
is important to make sure that the regulator case is insulated
from the heatsink because the common lead is internally
connected to the case and, if they should short out, the out-
put would only be 5V.

Mike, GBOQQ, gave me this month's second mod which is
somewhat similar to the last one. When the circuit shown in
Fig. 4 is built inside the original battery case, the rig can then
be plugged into a 12V power supply or a car cigar lighter
and the set will then draw its power from the 12V supply on
transmit and trickle charge the batteries on receive. The
components shown in the shaded area are the ones that are
new and to be added to the battery pack.

= WADB78
7812
'Ltu lmmf. 1
K\
62R LED e
ﬂ_w\,_ | & INGOOT
. it
¢ +1g(?\f eir .120R i LJ"IJ Battery
input Ol‘iﬁza'i'tg'“g L. terminals

Fig. 4: Circuit diagram with components in the shaded
area being additional

Mike did not supply any constructional details, except to
say that the 7812 voltage regulator should have its heatsink
soldered to the underneath of the metal plate in the battery
pack. Because so few components are used, it should not be
difficult to fit them into the remaining space in the battery
pack.

The last two mods this month were supplied by Thanet
Electronics of Herne Bay, the sole lcom importers.

The first one gives semi-reverse repeater i.e. listen on the
input, and it is very tricky to do. The green interconnecting
ribbon is the part of the rig that has to be modified and when

continued on page 35 PPp
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HARVEY G4JDT

Telephone 01-558 0854
(BARCLAYCARD

H. LEXTON LIMITED

RADIO AND ELECTRONIC ENGINEERS

YOUR EAST LONDON HAM STORE

We are the main UK Service Contractors to Hitachi Sales UK and we have fully trained engineers on the premises.
We have been in the service industry for 15 years and we know what we are doing.

ICOM

PORTABLES

IC2E 2 Mir £159.00
1€2028 2 M., # . £169.00
IC4025 . E242.00

MOBILE
IC240 2 Mirs v
IC24G synthesised 2
IC255 ZMrr..........

2 Mir Multimode ...

YAESU/SOMMERKAMP

Yaesu Wayfarer....

Power Supply

Sommerkamp (inc. CW filter and

Yaesu, WARC. ................. -
Sommerkamp (digital, - WARC + Option)

£169.00
£199.00
£255.00

FT1012D
FT1012D

ALLICOM ACCESSORIES ARE AVAILABLE
BASE/MOBILE
1IC251 2 MY G R i s BTS00
IC451
H.F.

IC730 200W p.e.p

IC720A 100kHz-30MHz, Tx and Rx on all bands for
commaercial pur

IC15PB power supply .,
linear ........

£100.00
£999.00

2 Mtr Portable ........
Multimode 2 Mtr Mobile ...
10W Maobile, Sommerkamp
50W Mobile, Sommarkamp
UHF Mobile, Sommerkamp ...

MANY TRIO/KENWOOD ACCESSORIES AVAILABLE

HF Transceiver.................... £625.00
HF Transceiver . £490.00
............ . . £72.00
............................................................... £85.00

MICROWAVE MODULES

MMA-144y
MML-144/25
MML-144/40
MML-144/100

STANDARD

.......................................................... £250.00
£270.00

Pre-Amp.... o £34.90
RF Amp £69.00

£77.00
£142.60

10in/100 out inc pre-amp

C7800 TV T (LT PP Y i S S N e R

100MX
Astro 150

235W P.E.P Analogue mobile..................... £365.00
(Including mounting bracket)..........occuuen. £551.00

TRZ300 ZMITPORBBIE ....opuvrnnnirssosrvanssrnsinsnresnnnnssansnis
TRB400 UHF Mobile ..........

TR7800 2 Mir Mobile .........

R1000 General Coverage Receiver

WE STOCK THE FULL RANGE OF
MICROWAVE MODULES PRODUCTS

MMT-432/144 2-70 Transverter £184.00
MMT-144/28 10-2 Transverter . £99.00
MMT-28/144 2-10 Transverter .....

MMD-50/500 500MHz Freq Counter ..

70 em portable
Mobile Cradle ...
PO LINBEE . . coscinnasonevssauiiusasnivenman

1500W Linear Amp
235W P.EP.WAR.C.....
(102BX) £140.00
(100MX) 13.8V DC, 20 amp....coverrrererenenn. £132.00

CUSHCRAFT AMATEUR ANTENNAS

H.F.
A3

ATVS

£147.00
... £74.40

20/15/10 3ele Beam 8dB gain
B80-10 Trapped Vertical
ATV3 20/15/10 Trapped Vertical

ATV4 40/20/15/10 Trapped Vertical................

VHF (144 MH2z)
144 10TWIST complete with phasing harness!
214B 14ele Jnr ‘Boomer’ Yagi 15.2dB gain .......
ARX2 Ringo Ranger 6dB gain vertical............... £24.75
A144-4 4dele Yagi 9.0dB gain.......ccoevevvivirnnnnnns,

£34.75

A144-7 T7ele Yagi 10.0dB gain .......ccoeuvenenenannsn
A144-11 11ele Yagi 11.3dB gain ... =
DX120 20ele Array 13.2dB gain .. i
ARX2B RingoRanger|ll........coooviviiiiininnninnenns
ARB2K Conversion Kit for Ringo to Mk Il version ...
CS100 Communication Speakers ..........c.eevvene.s
TAP3009 5/8 Side Mount and snap in 2MTR.-
T44-1T4 MHZ .ooiiiiiiiiiiiiiiiriianiranns
Mag Mounts Base 17' Cable & PL253 ......
TAP/432 MHz Snapinfor K220 .........cccuvene...

EXCLUSIVETO US

1KW VHF linear — 600WSSB — 350W FM ............
200S TKW Input VHF Linear ........covvvvevnneennnnnns

................................................ Due in soon
................................................. Due in soon

Also available:~ Video — Hi-Fi — T.V. — Music Centres, e.g. Hitachi SDT 300 auto-reverse

music centre with pre-set FM, Dolby, strobe turntable, 25 + 25W per channel, including
speakers only £269.95 — These are either Sample or Demonstration units. Many other
Hitachi Demonstration models available, Hi-Fi, Portable Stereo Radio Cassettes etc.
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191 FRANCIS ROAD, LEYTON, LONDON E10
Opening Times: 9-5.30 Mon.-Fri.
10.00-1.00 pm Sat.
or any time by appointment.
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NORTHERN COMMUNICATIONS

AMATEUR * COMMERCIAL * MARINE

AND NOW FOR
SOMETHING REALLY NEW!

|
\
,'H
—12V DC earth 15 x 19 x 5 cms.
144-146 MHz or Mobile bracket
VHF Marine. + Int speaker inc.

A VHF monitor receiver with VFO plus 12 optional
scanning channels for £46.00 inc. VAT.
Carriage free.

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 1"
diameter, 30" mounting support mast and complete
instructions.

An ideal partner for the SX200A, "Bearcat”
and ather 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.

£24.95 pp.£1.50
NCMEK-1. In line vertical mounting kit for 1" to 2"
At £2.45 pp.£050
NCMK-2.

Chimney lashing kit. including hardware and lashing wire. £2.95 p.p. £1.00
NCCK-1. Low loss coaxial cable kit, 10 metres, with connectors and fixing clips.

£3.75 p.p. 50p
ZL-12 COMPACT YAGI

13db gain, compact 2 metre Yagi. 10'6" boom, lightweight rugged design.
Hundreds of this award winning antenna already in use. Send for details.

£28.75,0.¢1.75
ZL-8 SUPER COMPACT YAGI

9db gain, super compact 2 metre Yagi. 6'0" boom, lightweight rugged design.
Ideal for limited spaces and portable operation. Send for details.

£17.95¢175
SX200N HOT NEWS!

Scanning Receiver NEW MODEL!

New model of this superb unit now with:

Plug in modules — for easy service.

Increased AF Output — for better reception.

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 delivery. £285.00

YAESU FT707 TRANSCEIVER

This most popular of compact HF rigs is currently the number one selling station
amongst our extensive range of amateur radio equipment which includes such
names as: CUSHCRAFT, JAYBEAM, FDK, STANDARD, SWAN, AZDEN,
MICROWAVE MODULES, NAG, SEM and many more.

Dont just take our word for it come and try the FT707 or better still order yours
now!

FT707 100W £529.00
FP707 PSU £109.00
FC707 ATU £80.50
FV707 VFO £186.30

Customer satisfaction and good service is our trademark !
STANDARD C78 UHF PORTABLE
As reviewed in this issue. Send for details £209.00
Prices include VAT @ 15%

299-303, Claremount Road, Halifax HX3 6AW,
West Yorkshire. G3UGF.

7\ N Tues-Sat. 9.45am-5.30pm.
Buy it with Access Telephone (0422) 40792.

24 hour Ansafone Service.

Werstern

THE COMMUNICATIONS SPECIALISTS
EVERYTHING FOR THE RADIO AMATEUR

/ANTENNAS ...

FOR THE HF BANDS
BRITISH MADE BY Western

TRAP DIPOLES (3 types)

TD1/10-80 10, 40 and 80m £34.44
TD1/15-B0 15, 20, 40 and 80m £34.44
TD-P Portable type with winding spools £30.48

(TD1 are of 14 gauge copper; TD-P is copper/terylene braid)
VERTICAL

DX-5V 10-80 metres; approx 26ft high; slimline £89.00
BEAM ANTENNAS (and Rotary Dipole)
DX-31 Rotary dipole for 10, 15, 20m £46.00
DX-32 2-element beam for 10, 15, 20m £80.50
DX-33 3- - T G UL £121.90
DX-34 4- " AN T LI £161.00
DX-103 3- elemem moncband beam for 'IOm £74.75
DX-105 5- £97.75

* Other Antenna Accessories available — see our Price List *

ALL PRICES INCLUDE VAT (15%) AND FREE DELIVERY UK./
Send large SAE for further details of this and other equipment — or use
our Answerphone after hours.

Wertern Electronics (uk) td

HEAD OFFICE (All Mail/Enquiries)

FAIRFIELD ESTATE AcCEsS
LOUTH, LINCS, LN11 0JH bt

Tel: Louth (0507) 604955/6/7

SAFGAN DT- 4OOSERIES

DUAL TRACE 0SCILLOSCOPES
NEW BRITISH PRODUCTS
FROM £169+VAT

ALL MODELS

® DUAL TRACE

® 5mv/div

® 4" CRT DT-400 SERIES

MODELS

DT-410 10MHz £169+VAT
DT-412 12MHz £175+VAT
DT-415 15MHz £188+VAT

SPECIFICATION FOR ALL MODELS
CH1, CH2: 5mv/div - 20V/div in 12 cal steps.
Bandwidth: ‘IOMHI‘DT 410], 12MHz (DT-412],

5MHz (DT-415).
* Time Base: 0 Sws/div— 200ms/div in 18 cal steps
+ 5 expansion to 100ns/div.
« 5 multiplier to 1s/div.
XY facility: matched X=CH1,¥=CH2,
Trigger: Level Control, + slope selection.
Bright Line Auto, Normal, TV Triggering.
CH1, CH2 0-5div; 100mv External Source.
Z modulation.
CAL ofp for probe compensation,
Graticule blue ruled 8 < 10div (6-4 - 8 cm?).
Size: H 215mm, W 165mm, D 280mm, Weight 4-5kg

** * %

* ok ok

PROBE (X1 - REF - X10) £10-50 + VAT

ORDERS TO: SAFGAN ELECTRONICS LTD.

56 BISHOPS WOOD, ST. JOHNS, WOKING
W SURREY GU21 30B. Tel: Woking SEES
0N 69560 or Woking 66836  pmsamm

~ GOODS + p&p £3.50 or parcel service £6.50 « 15%
LONDON STOCKIST: AUDIO ELECTRONICS TEL: 01-724 3564

DT-400s are designed and manufactured by SAFGAN in England
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Rallies and Events

The Cornwall Technical College at
Pool, Camborne, will be the rendezvous
for several hundred radio amateurs
with their families on Sunday 19 July
1981 when the 18th Rally organised
by the Cornish Radio Amateur Club is
being held between 1000 and
1700hrs.

There will be the usual opportunities
for meeting amateurs from many parts
of the country and it is hoped to have
on site demonstrations of many
aspects of amateur radio, h.f., v.h.f. and
u.h.f. installations, r.t.t.y. and the latest
aspect of electronics, the home com-
puter. As in previous years there will
also be trade stands, with both new
and second-hand equipment, bring-
and-buy-stall, Raynet stand and
refreshments etc.

Further details from: Ron Ledgerton
G2ABC, Westlea, Hugus Road,
Threemilestone, Truro, Cornwall TR3
6DF. Tel: (0872) 78393.

On the 26/27/28 June 1981 itis the
intention of the Leeds and District
Amateur Radio Society to revive the
tradition, started in the mid-1960's, of
holding a “Ham Fest”. The venue will
be the Old Hall Golf Club, Woodhall
Lane, Calverley, Pudsey, West Yorks.

The purpose of a “"Ham Fest” is to
introduce amateur radio to the general
public and is also a means of amateur
radio enthusiasts throughout the coun-
try to indulge their common interest.

As well as all the usual attractions to
be found at a radio amateurs’ rally, ad-
ditional family entertainments have
been arranged for Friday and Saturday
evening, and overnight caravan and
camping facilities have been organised.

Further details and tickets for the
evening festivities can be obtained
from: Leeds Amateur Radio Shop,
Cookridge Street, Leeds or Chris
Gledhill, 21 Woarrels Place, Bramley,
Leeds LS13 3NS, West Yorks. Tel:
Pudsey (0532) 567702,

Equipment News

J. Bull (Electrical) Ltd., equipment and
component suppliers, publish a news-
letter which covers advance informa-
tion of new lines, special offers and
“too few to advertise” items.

The latest issue (March/April 1981)
lists items such as an f.m. monitor,
multitester/s.w.r. meter, amplifiers,
headphones, motors and many more
items of interest to the electronics
enthusiast. To obtain a copy of the
newsletter just send an s.a.e., or £1.50
which is the subscription rate for 6
issues. The company has recently
moved, so please address applications
to: J. Bull (Electrical] Ltd., 34/36
America Lane, Haywards Heath,
Sussex RH16 3QU. Tel: (0444)
54563,

Catalogues

Heathkit, probably the world’'s largest
manufacturer of electronic kits have
their latest catalogue available, which
gives full details of the extensive range
of models available.

The catalogue is obtainable for 25p
(in stamps please) from either: Heath
Electronics (UK) Ltd., Bristol Road,
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Gloucester, or The London Heathkit
Centre, 233 Tottenham Court Road,
London WTP 9AE.

South West Aerial Systems have
their 1981 catalogue available.
Although the catalogue deals mainly
with TV and broadcast aerials it also
lists useful accessories and aerial
hardware.

The catalogue costs 45p and is ob-
tainable from: South West Aerial
Systems, 10 Old Boundary Road,
North Dorset SP7 8ND. Tel: (0747)
4370.

Now available from CSC is a new,
free 44-page, full-colour catalogue giv-
ing details of the company’'s extensive
range of electronic prototyping,
production and testing aids.

New products featured in the
catalogue, entitled “Instruments for
testing and design”, include the LM-3
40-channel triggerable logic monitor,
the 4401 frequency standard, and an
“ldea box" containing circuit cards,
solderless breadboards and power
supplies to provide a versatile proto-
typing aid.

For your copy apply to: Continental
Specialties Corporation, Shire Hill In-
dustrial Estate, Saffron Walden, Essex
CB117 3AQ.Tel:(0799) 21682.

www.americanradiohistorv.com
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AMSAT-UK Project
OSCAR Appeal

No doubt you have already heard of the
loss of the latest OSCAR Satellite on
23 May 1980. The cost to the Radio
Amateur Satellite Organisation of the
United Kingdom was high, some 9
man-years of work, £40,000 in actual
cash and £1,000,000 in hardware
donated by various well-wishers and
AMSAT Groups World-wide. This
equipment now lays at the bottom of
the Atlantic Ocean off Karou (Devils
Island).

This then is an appeal for cash to
assist AMSAT-UK to provide £40,000
inside ten months for the European
Building Programme for the next bird
to fly. The work-team has agreed that
they will re-build and in fact have
already commenced work.

Any donations received, however
small or large, will be sent direct,
without administration charges, to the
AMSAT-DL Treasurer.

Please send your donation in any
form, cash, cheque, P/O’'s or stamps to:
The Hon. Sec., AMSAT-UK, G3AAJ,
94 Herongate Road, Wanstead Park,
London ET12 5FQ. Please mark en-
velopes AMSAT PROJECT OSCAR and
cross cheques AMSAT-UK. Many
thanks.

Moved by Popular
Demand

The Amateur Radio Retailers Associa-
tion National Amateur Radio Exhibition
which has traditionally been held in
Leicester is now so popular with the
public that the hall in which it has been
held has proved to be too small to cope
with the many thousands of people
who visit the show.

This year the ARRA have decided to
move the entire exhibition to a new
venue and they have chosen
Donnington Park, Castle Donnington,
which was the home of pre-war motor
racing and now houses the Donnington
collection of historic racing cars.

The show this year will open be-
tween 10am and 6pm on the 29th,
30th and 31st of October and admis-
sion is £1 for adults and 50p for
children, which includes admission to
the Motor Museum. Parking is plentiful
and free, and Donnington Park is just
off Junction 24 of the M1 motorway.
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R
S TOURY

TOP-BAND

TRANSCEIVER

PART 2

David G. BARRELL G4BMC

Following the outline description of the transceiver

and details of Board 1, we continue this month with

detailed descriptions and circuit diagrams of Boards 2,
3 and 4.

Board 2—9MHz Oscillator

The oscillator board contains the following circuitry:
1. Crystal oscillator 2Trl1.

2. Buffer amplifier 2Tr2.

3. Broad-band amplifier 2Tr3.

Circuit Description

The oscillator board uses five transistors in all, 2Trl
and 2Tr2 are duplicated forming two separate oscillator
and buffer amplifiers. The +12V to either of these os-
cillators is switched from the upper/lower switch located
on the front panel to give upper or lower sideband. The
outputs from both buffer amplifiers are connected via
2C10 to a common broad-band amplifier.

+12V from front +12v
opanel us.b/Lsb,
swilch.
R?é
680
rd C_‘l_O Xin(pin10
2N23519,:; P ;7 hgcu.QdGi&
oar
2N2222 Xinvi ?
tune switch
R6 R8 < R12
10k 39 Sk
C9 <SR9
T&n? 560

'Fig. 6: Circuit diagram of Board 2
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The original oscillator board consisted of 2Trl and
2Tr2 only, but the output seemed only just sufficient to
drive the balanced modulator or the product detector. At
some stage the author hopes to try a diode ring modulator

+12V

0_0;—- a SI: bolurdl"ﬁ\o_héls;_}_.
meter
T — i
— p.ac ARMA +12V
ma Meter shunt from
D_o/‘__ oul oy relay
m
O N [WRM363) T i §
mn

Fig. 7: Relay switching and p.a. supply

where considerably greater drive power will be required.
With this in mind a further amplifier 2Tr3 was used in the
final board, as shown, which is run at a very low level,
with its gain being controlled by 2R 14.

The level of injection used seemed at its optimum. A
reasonable carrier balance is achieved at this level and
there is adequate injection to the product detector. If less
than 9MHz output is used then the mic. amp. has to be
run at a much higher level, causing considerably more dis-
tortion.

Connections to Board 2

X connects to 1. Balanced modulator, Board 7 (X In);
2.Mixer, Board 4 (X In.). (Via front panel
switch to give tune facility.)

Y connects to Board 1 product detector.

N.B. The 12V points associated with 2Tr1 and 2Tr2 are
switched via a front panel switch to give upper or lower
sideband as required. The +12V to 2Tr3 is on at all times.

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 Department, Amateur Licensing
Section, Waterloo Bridge House, Waterloo Road,
London SE1 8UA.
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%* components

BOARD 2
Resistors
+W:5% Carbon Film
39Q 2 R8,8a
470 1 R15
680 1 R13
3300 1 R14
470Q 2 R1,1a
5600 2 R9,9a
- 680Q 3 R7,7a,R10
1k - 1 R12 .
2-7kQ 2 R4.4a
3-3kQ 1 R11
10kQ 4 R5,5a,R6,6a
39kQ 2 R3,3a
100k2 2 R2,2a
Semiconductors
- 2N2369A 4 Tr1,1a,Tr2,2a
2N2222 1 Tr3
BZX61C7V5 2 D1,1a
Capacitors
Silver Mica
150pF 2 C4,4a
100pF 2 C5,5a
Ceramic Disc
5.6pF 2 C7,7a
47pF 2 C3.3a
270pF 2 C14,15
4.7nF 10 C1,1a,C6,6a,C8,8a,C9,9a,
C10,C10a
10nF 2 C12,13
0-1uF 1 c1
Miniature Trimmers
5-65pF 2 C2.,2a
Inductors
470uH r.f. 2 RFC1,1a
choke
7 turns bifilar 1 T1
wound 22
S.w.g. wire on a
Neosid
28-002-27
toroid
Miscellaneous
HC18-U plug-in crystals 9001-50kHz (1);
8988.50kHz (1); HC18-U p.c.b. sockets (2); prin-
ted circuit board.
Note: Component refs. in text are pre-fixed
with the board ref. 2.
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Constructional Details

The oscillator is built on double sided glass fibre p.c.b.
2Trl and 2Tr2 circuitry is duplicated to provide both
upper and lower sideband. The filter is usually purchased
complete with both crystals and so it was felt worthwhile
to include both in the design. (Some u.s.b. fish phone can
at times be quite entertaining and there is the added bonus
of being able to check on the distortion products of other
s.s.b. signals.) -

Accordingly the components 2R1-2R9, 2C1-2C10,
2Tr1-2Tr2, 2D1, 2XL1, and 2RFC1 are duplicated.

If any differences in Xtal tolerance etc. show differing
9MHz output then 2R8 may be adjusted to ensure both
upper and lower sideband circuits give approximately the
same output.

2T1 is a standard broad-band transformer consisting of
7 turns bifilar wound on a Neosid 28-002-27 toroid.

The oscillator board should be mounted away from the
balanced modulator as any stray pick up by this board will
degrade the carrier suppression. (The prototype required a
screen, as without thinking, these two boards were moun-
ted adjacent to each other.)

Board 3—Filter Board

The filter board contains the following circuitry:

(1) Diode switch 3D1, 2, 3 and 4 switching the input to
the pre-filter amplifier.

(2) 3Trl, pre-filter amplifier.

(3) 9MHz 8 pole crystal filter.

(4) CA3028A Isti.f. amplifier.

(5) Diode switch 3D7, 8, 9 and 10 switching the output of
the CA3028A.

(6) 3Tr2. 9MHz transmit amplifier.

Circuit Description

The diode switch, consisting of 3D1, 2, 3 and 4 is used
to switch the two inputs to the pre-filter amplifier, 3Trl, a
2N2222A. Input X, the transmit line, receives low level
double sideband, from the balanced modulator during
transmit. During receive this path is blocked and Input Y
is switched to 3Trl base. This input is from the mixer
board and contains the 9MHz i.f. signal.

Transistor 3Trl consists of a common emitter class A
amplifier run at a relatively high standing current,
typically 25mA. The original circuitry was much more
economical on current consumption but proved the weak
point in the receiver chain. When large signals were pre-
sent this stage seemed to be the one responsible for all the
spurious responses encountered. The simple remedy of
running 3Trl at a much higher standing current, and thus
greatly improving its signal handling performance, was the
final touch that seemed to transform the receiver. A dual
gate f.e.t. was also tried in this stage and, although better
than the original bipolar design, was not as good as the
final circuitry.

After signals have passed through the filter, during both
transmit and receive, a CA3028A is used as the first i.f.
amplifier. Most of the receiver gain is required after the
filter and a further CA3028A is used during receive.

Automatic gain control is applied to the CA3028 i.c.s
via pin 7. The a.g.c. voltage is at its minimum during max-
imum signal levels. This minimum is in the order of +2V
rising to a maximum of +9V during no or low signal con-
ditions. During transmit this line is set at 8-5V via relay
connections to the stabilised line.

Inductor 3L1 is resonant at 9MHz, with its resonating
capacitor 3C24. This coil was wound on a miniature
Neosid HA2 inductance assembly, the same type being
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Fig. 8: Circuit diagram of Filter Board 3
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Fig. 9: Circuit diagram of Mixer Board 4
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r~-AMATEVR RADIO
EXCHANGE

If you're planning to spend some of your hard-earned As many makes . . . as many models . . . with all the
money on a new piece of Amateur Radio equipment, you accessories ... secondhand as well as new. And where
don’t want your choice restricted by the shop you visitto can you find that wide a selection of gear? Here, of

one or two makes, however good they may be. Our course, in Ealing, where Brenda (G8SXY) and Bernie
belief is that the only way to make sure you're buying (G4AOG) are waiting to welcome you . . . or on our
the item that’s right for you is to try as many alternatives stand at Ally Pally. There's just one difference — we
as possible side by side. can’t serve our usual coffee at the Exhibition!

FRG-7700 o
Yaesu's latest receiver with FM right across the band NOW
offers yet more optional extras. Memory facility . . . Aerial tuning
L unit ... and no less than four converters.
BRAND NEW FROM YAESU ... A. 118-130 MHz, 130-140 MHz,  140-150 MHz
the all-mode 2m portable FT-290 B. 118-140 MHz, 140-150 MHz, 50- 60 MHz
5o many features *10 memories *Memory scan *2 VFOs *Band C. 140-150 MHz, 150-160 MHz, 160-170 MHz
scan *Clarifier *FM/LSB/USB/CW *LCD readout *Real S-meter D. 118-130 MHz, 140-150 MHz, 70- 80 MHz

*Priority channel *2.5w out. Basic receiver £299 inc. VAT and FREE Heliscan aerial

PHONE FOR LATEST PRICE worth £15.

SONY ICF-2001

The world's first HF communications receiver with keyboard
frequency entry and Liquid Crystal Display confirming exact,
drift-free reception across its range, AM/SSB/CW 150kc to
30MHz and FM 76MHz to 108MHz and also providing memory
indication for 6 station pre-sets plus 2 auxiliary pre-sets. As easy
to use as a calculator, and so compact you can slip it into your
briefcase .. . and all for just £159 inc, VAT.

BEARCAT 220FB FRG-7

The super scanner which Still the finest value-
brings you all the for-money

excitement of the VHF and communications

UHF frequencies . . . aircraft, receiver on the market
marine, amateur, plus so atonly £185 inc. vaT
much more. and free Heliscan
£258.75 inc. vaT, aerial worth £15.

FT-101 NEW SERIES

The tried and tested Yaesu HF base station, now with audio
peak filter and reject/notch filter as standard, and choice of AM
or FM.

FfrT_fDn"ZZD e :;33 inc. VAT and FREE cooling fan and mic.

|'|u|t(uvcauo!
Buy it with Access | _

Credit Card Sales by telephone.

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SY. TEL: 01-579 5311

So easy for Overseas visitors — Northfields is just seven stops from Heathrow on the Piccadilly Line.

Closed Wednesday, but use our 24-hour Ansafone service. LICENSED CREDIT BROKERS. *Ask for written quotation.
INSTANT HP AND 6 MONTHS NO INTEREST HP TERMS AVAILABLE FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS.
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Neosid Ltd., Brownfields, Welwyn Garden City, The Specialists for:
FERRITE COMPONENTS @ COIL FORMERS @ BOBBINS @ INDUCTOR PARTS

PW Kits currently available:
PW10 “"NIMBUS"’
COILCOMPONENTS
Formers, cans, bases, cores and beads re-

Don‘t be short of coil parts, buy our PW20 kit 4’0
and be prepared!

GENERAL INDUCTOR COMPONENTS

"“STOUR"” TRANSCEIVER h
Current PW project

quired for this project. Kit includes winding

TRIMMING TOOL KIT Type A6 assemblies.

Adjusters for L.F. coils, 3mm & 4mm. Con-
vergence coils 6mm including heéxagonal
type.

REF650 PRICE £1.25inc. pap

Ferrite rods.
Miniature balun cores.
Suppression beads.

CATALOGUE OF STANDARD PARTS
AVAILABLE - SEND S.A.E.

wire and trimming tool. c%zggsfngf KITS FOR CONSTRUCTORS
ReF PW10  PRICE £6.68 inc. Par * R, E‘F_’ Type ﬁggséembly,
T ey s - ¢ ype assemblies.
PW30 “HELFORD" wd ® | ® ' Ferrite toroids.
COIL COMPONENTS w8 z ReFPW40  PRICE £10.90 inc. Pap
Type A6 coil assemblies, balun cores, 6mm & % ¢ e
coil former, screening beads. L3 [ L &ii% P INIATURE i
5 .
REFPW30 PRICE £3.95 inc. PaP A ENCAPSULATED CHOKES for use in
above project.
REF650 Kit comprises: 4off, 470 pH, off 150 uH.

3mm coil formers and screw cores.
4mm coil formers and screw cores.

Axial leaded choke cores.
Trimming tools 3mm & 4mm.

REFPW20 PRICE £6.10 inc. Pap

THE NEWEST ADD!TION TO OUR

REFPW41 PRICE £4.85 inc. Pap

CERAMIC MAGNETS
Selection of 20 assorted ceramic magnets —
varying shapes and magnetisation patterns.
EducatlonalfPractlcal Hobby/Leisure — Even
un

REFMP110 PRICE £4.50inc. Pap

PLEASE SUPPLY:

............... PW/REF............... £.....cooco.Inc. PEP I

............... PW/REF.....conivivis v ns:ng: PRP I

| ENCLOSE PO/CHEQUE NO. ...ooovvvnniiniiiirnnn oo forflsaiaman I

NAME I

ADDRESS I
NEOSID SMALL ORDERS :

NEOSID

NEOSID SMALL ORDERS
P.0. BOX 86

WELWYN GARDEN CITY
HERTS AL7 1AS

FULLY PROTECTED
13-5 voit TRANSCEIVER
POWER SUPPLIES

Short Circuit Proof
Foldback Current Limit
Overvoltage Crowbar Protection
Fused Output Protection

10 mV (Max.) Output Ripple
Better Than 1% Regulation
Thermal Overload Protection
Surge Rating 1 x Cont. Rating

4 Amp E27.95 + £1.00Carr.
6 Amp E44.95+ £2.00 Carr.
12Amp E£69.00 - £2.00 Carr.
24 Amp E£92.00 + £3.00 Carr.

DN Omh W=

DAVTREND LIMITED
89, Kimbolton Road,
Portsmouth, Hants.
Ports (0705) 816237

Access Cards Accepted
All Prices Include VAT,
MANUFACTURED IN UK.

AVAVAYA
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STEPHENS-JAMES LIMITED !

COMMUNICATION ENGINEERS
47 WARRINGTON ROAD, LEIGH WN7 3EA

ENGLAND
Telephone (0942) 676790
Everything for the Short Wave Listener.
We stock receivers and listening aids by most of the world's leading manufacturers.
Full range of VHF receivers—transceivers. Mobile equipment pre-
selectors—filters—antennas. Stabilised power supplies from 2 to 20 Amp.
Antenna switches—converters. Aluminium s Antennar

Trio R1000 Recaiver
Digital readout general coverage receiver

Drake
R7 Solid state recefver digital readout

covering ZDOKH; to 30MHz with a P.LL

g quartz digital
clock. £285. 20
Trio RB20
Amateur Band Receiver £690.00.

Send for full specifications of our full ran u\‘
recaivers covaring from 200K Hz to 520

Qur dally
Send SAE for up to date lists. Part excha
wushlcumu Good clean Equipment bought
cash.

l -5 la 30MHz £989.

NR0515 Solid state synthesised digital
receiver 100KHz 1o 30MHz. £948.

Bearcat 220FB Receiver

Scanning Receiver, B6-BBMHz-118-
136MHz, 144-14BMH2-144-14BMHz,
420-450MHz=450-470MHZ, 470-512MHz
E£258.75.

Send S.AE. for details of our range Aircraft
Band Receivers.

FIT A DIGITAL DISPLAY TO YOUR
FRG7 OR SRX30.

These units come complete, with only three wires to connect. The FDUT for the Yeasu FRGT can be
fitted in place of the KHz dial, or can be supplied for external use. (Please state when ordering)
The FDU3 for the SRX30 is supplied for top of the set use only.

(Full Firting Instructions are supplied.)

(FDU7) for FRG7
(FDU3) for SRX30

We also manufaciure an R.T.T.Y. Converter.

The MB6R (Receive only) and the MB6R/T (Receive/Transmit).

We supply these units with single or double current loops for connn:nan 1o teleprinter To Order.
T.T.L./C-MOS Logic Levels and Oscilloscope Outputs are i ions (84x 304x210)

(MBGR Double or single current) @ £EB 20
(MB6R/T Double or single current) @ £72.80

{All Units are fully Guaranteed, and come complete)
(No extras needed)
(Al prices inclusive of postage)
(Payment by P.O., Cheque or Access)

B. BROOKES ELECTRONICS, 69 Leicester Street,
NORWICH NR2 2DZ, ENGLAND.
Tel: 0603-24573.

@ £39.20
@ £39.20
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used in the r.f. board for the 2MHz filter and again on the
mixer board. A toroidal coil and variable capacitor were
also tried but the eventual method used saved valuable
space.

The 9MHz signal is transferred to the diode switch
3D7, 8.9 and 10 via a link coupling of 2 turns on 3L1 and
also via 3€26. During receive this switch transfers the
9MHz i.f. to Board 1, whilst during transmit it routes the
9MHz s.s.b. to 3Tr2.

Operation of Diode Switch

A smaller circuit to that used in the filter and mixer
boards is shown in Fig. 10. Capacitors C2 and C4 are the
input capacitors whilst Ra and Rb represent 3R 1 and 3R2
and 3R4 and 3R3 respectively. The capacitors not shown
are for r.f. decoupling only and so do not affect the action
of the switch in any way.

Assuming Input X to be in operation then, via relay
connections, +6V appears at Point 1 and —6V appears at
point 2. It may now be seen that D3 is connected between
+6V and OV through resistors Ra and 3R6. This diode is
therefore forward biased and thus signals will pass through
C2, D3 and C9. Diode D4, however, is reverse biased and
so cannot conduct via Rb. The circuit through Rb, D2 and
RS ensures D1 is reverse biased.

The reverse procedure occurs when —6V appears at
Point 1 and +6V appears at Point 2. Diodes D2 and D3
are then reverse biased and signals pass through the switch
from Y via C4, D4 and C9.

In the finished design +6V is used as the switch
reference voltage, OV being used in the above explanation,
This allows +12V and OV to appear as +6V with respect
to the +6V reference voltage.

Connections to Filter Board

(1) +12V at 3R26 is joined with wire to + 12V entry point
adjacent to 3L 1. This is then routed to the +12V rail.

(2) “X In" connects to the balanced modulator-board 7
(X Out)—(9MHz d.s.b.).

(3) “Y In” connects to the mixer, Board 4 (Y Out)—
(receive 9MHz in).

(4) “X Out” connects to the mixer, Board 4 (X In)—
(9MHz s.5.b. transmit).

(5) “Y Out™ connects to i.f.—audio board 1 (B}—(9MHz
s.s.b. receive).

(6) Switching points 1 are joined together with wire and
then taken to relay connections (see Fig. 7).

(7) Switching points 2 are similarly treated.

(8) Automatic gain control a.g.c. to Board 8 a.g.c.

Points A and B are connected together (A to A, B to B)

via tracking on the board itself.

Relay Switching

The d.c. switching is shown in Fig. 7 and the same relay
connections are used to switch Board 4 (mixer board).

Constructional Notes

Double-sided glass fibre p.c.b. is used with Veropins for
all external connections. Radio frequency choke, 3RFC4,
is located on the track side of the board and is soldered
across 3R9 connections. Care must be taken when
mounting the diodes as these are easily fractured. Correct
sensing of 3L2 (collector load for 3Tr2) must be observed.
Resistors 3R12 and 3R17 must be +W rating. Inductor
3L2 consists of 7 turns, bifilar wound on a Neosid 28-002-
27 toroid.
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* components

2 - BOARD 3
Resistors i
YW 5% Carbon Film
- 6-8Q ST TRIO
ol o0k 2 R5,19
399 i
a0 1 R26
.. 680 1 R28
BZQ 1.3 1 R11 :
- 100Q 5 R1,3.,14,25.29
- 510Q +3 R6,9,18
6800 2 R13.20
- 1kQ 6 3248212224 .
¢ 3-3ka 2 ' R15,23 A
38k 1 R7
i) =6 Bkﬂ 1 ‘R16
-}WS% Carbon de ; o
A 0] R il SR
Qap&clturs + =R R .-: ity
Disc Ceramic e e Wil
. 10nF : 19. C24.9,10,11,12,14,19,20,
e oy 2123252630313236
3 37,385 ;
- O 1pF 16 €1,3,5,6,7,8,15,18,27,28,
! . 29,33,34,35,39,40
Sub-min. Ceramic ; ' A A
TObE ey n g
e iy 22
4% S27nk £1 16
150pF 1 Cc24
: Tantalum Electrolytic 16V
- 100pF 1 7
. Semiconductors
- Integrated Circuits =~
5 CA302BA 10 et =
~ Transistors el .
 Diodes ‘ g Rl
ETHES080 T BT D1—4 ,7-10
o BZYS'BCBV2 L \056 : i
Miscellaneous
.. 180uH min. choke (4); 9OMHz srvs;al ﬁ!ter, YFSOH
. 2-4kHz 8-pole (Interface Quartz Dwuc&s}. Neasld
.. 28-002-27 toroid; p.c.b.
~ Note: Component refs. in thu m m pra-
: flxadwuththobmmlnf 3.

[0)
+sw-5v°—awu"—|
X ; :
gz g D3 .
)
1L
Ll
c4 D2 ¥ D4 RFC! R6
Rb RS
@ D—J\/W——| ANt OV

-6V/+6V

Fig. 10: Explanatory diode switching operation circuit
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* components

BOARD 4
Resistors
1W 5% Carbon Film
10Q 2 R10,23
150 1 R8
47Q 4 R12,16,18,21
680 2 R9,19
100Q 4 R1,2,26,27
18002 2 R13,20
510Q 2 R11,22
680Q 2 R3,14
1kQ 6 R4,5,6,15,24,25
3-3k2 2 R7.17
Capacitors
Disc Ceramic
10nF 12 C€89,10,12,13,14,18,23,27,29,33,
34,35
0-1uF 22 C1-8,11,15,16,19,20,24,28,30,

31,32,36,37,38,39

Sub-miniature Ceramic

10pF 1 C26

220pF 1 C25

330pF 1 c22

390pF . i c21
Tantalum Electrolytic

100uF 1 C17

Semiconductors
Transistors

2N2369A 2 Tr1,2
Diodes

HP2800 4 D6-9

HP3080 8 D1-4,11-14

BZY88C6V2 2 D5,10
Inductors

180uH min.

chokes 2 RFC1,2

Miscellaneous

32 s.w.g. enamelled copper wire; p.c.b. (1); Neosid
28-002-27 toroids (3); Neosid HA2 inductance
assemblies (2).

Note: Component refs. in the text are prefixed
with the board reference 4.

Board 4—Mixer Board

The mixer board contains within it the following cir-
cuitry. ) ‘
(1) 7MHz broad-band amplifier for v.f.o. amplification

(4Trl). _ _
(2) 2MHz broad-band amplifier for 1st transmit amplifier
(4Tr2). )
(3) Doubly balanced diode ring mixer using hot carrier
diodes.
(4) Diode switch into mixer.
(5) Diode switch out of mixer.

Circuit Description

The v.f.o. signal amplified by 4Tr1 is fed to the diode
mixer, during both transmit and receive, via 4C14 and
4L3.

32

The signals from the receiver r.f. amplifier pass through
the diode switch consisting of 4D1, 2, 3 and 4 and then via
4C15 and 4L2 are fed to the mixer. During transmit this
switch blocks the receive path and transfers the 2MHz r.f.
to 4Tr2.

The amplifier 4Tr2 is a broad-band device and provides
the first stage of amplification at 2MHz during transmit.
The gain of this stage is set by 4R 18 (47Q).

The diode switch 4D11, 12, 13 and 14 switches the
9MHz s.s.b. into or out of the mixer.

During receive the circuitry 4R16, 4L4, 4C2]1 and
4C22 is designed to terminate correctly, at 50, any un-
wanted products produced by the mixer; the required
9MHz signals passing through 4L6, 4C25 and 4C26. Both
these circuits should resonate at 9MHz. During transmit
the above circuitry acts as a 9MHz filter. The tuning of
4L6 is fairly flat whilst that of 4L4 should peak with a
definite response.

Whilst a more simple diode switch could have been used
the final circuits ensure that strong signal levels do not
produce any spurious mixing effects when passing through
the diodes.

The 6V Zener diodes are present to allow a +6 volt
operating point to be used in the above diode switching.

Connections to Mixer Board

(1) Switching points (1) are joined together with wire and
then routed to the relay connections as shown in Fig.
7. Switching points (2) are also joined and similarly
connected to the relay.

(2) “VFO" is connected to the v.f.o0. output.

(3) “X In” connects to “X Out” from the filter, Board 3
(9MHz in).

(4) “Y In™ connects to the r.f. amplifier, Board 6 (2MHz
receive signals).

(5) Al and A2 are joined with wire and are then routed to
+12V. (They must be connected during both receive
and transmit.) _

(6) “X Out” connects to band-pass filter FL1. (Low level
2MHz s.5.b.)

(7) Y Out” connects to the filter, Board 3 (Y In)—
(9MHz i.f. signals).

Constructional Details

Double sided glass fibre p.c.b. is used with Veropins for
all external connections.

Care must be taken when mounting the diodes as the
glass casing will easily fracture if put under stress.

Great care must be taken to ensure the toroidal induc-
tors 4L1, 2, 3 and 5 are correctly connected. The sensing
shown on the diagram must be observed. Inductors 4L2
and 4L3 consist of 7 turns of 32 s.w.g. wire bifilar wound
on a 28-002-27 toroid. Inductors 4L.1 and 4L5 are of the
same construction but only 6 turns of wire are required.

The inductors 4L4 and 4L6 are constructed on Neosid
miniature HA2 inductance assemblies. In the prototype
the number of turns necessary was calculated approx-
imately and then adjusted together with their resonating
capacitors. These inductor assemblies are provided with
metallic screening cans to avoid any unwanted i.f.
breakthrough during receive. Inductors 4L4 and 4L6,
together with their resonating capacitors, should be reso-
nant at 9MHz. Points A, B, C and D correspond with
those shown on component layout to facilitate diode and
transformer connections. Similarly, points 1, 2 and 3 show
connections for 4L1 and 4L5. Radio frequency choke,
4RFC3, consists of 20 turns of 32 s.w.g. wire wound on a
28-002-27 toroid.

To be continued
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WATERS &
STANTON

ELECTRONICS

18/20 MAIN ROAD, HOCKLEY,
ESSEX. TEL (0702) 206835

4,000 SQ FT
DEVOTED TO

24 HOUR TURN ROUND
ON ALL ORDERS!
“SUCH NICE PEOPLE"”

EVERY ITEM TESTED
BEFORE DESPATCH

RADIO COMMUNICATION

SR9 VHF
RECEIVER
AMATEUR/
MARINE

£46 inc. VAT
The SR9 must be one of the most popular monitors
for 2 metre amateur radio enthusiasts. (Also
available as a marine version at the same pricel. It
is fully tuneable across the band with the option of
also installing up to 11 xtal controlled channels.
iPower requirements are 12v DC negative earth at

200ma approx. The unit comes complete with
mabile mounting kit and built-in speaker,

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

*3 portable running off self-contained
batteries.

AR22 VHF FM MONITOR
OUR PRICE £83 inc. VAT

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,

TRIO R1000
COMMUNICATIONS RECEIVER

YAESU COMMUNICATIONS
RECEIVER

FRG7700 £309

FRG7700MEM £380
PLUS FREE GLOBAL 3-30mHz Aerial

OUR PRICE £285 (Freg Securicer)

The R1000 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 £285 it must be the best value on the market today. Full digital
readout from 200kHz (actually it operates right down to 20kHz but with reduced
sensitivity) means accurate tuning and the 30 position band selector switch
means really good bandspread for easy operation. Other features include noise
blanker (a really good one!) built-in speaker, digital clock/timer and both 230v
AC/12v DC operation. (Yes we include the 12v DC kit free!) Each model is fully

Free Securicor
Dalivery
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

checked and delivered anywhere in the U.K. within 24 hours of receipt of

payment| enables up to 12 selected frequencies to be stored and selected,

H

— —— =
SHORT WAVE LISTENER ATU SWR/POWER/FIELD
!| STRENGTH MEASURING

28MHz FM!

METER NEW AZDEN
AT1000 e PCS2800

£11.95 +60p p&p

As used by CB and Amateur radio operators.

The YW3 is used by amateur radio and CB
operators around the World. It's offered to you at a
really low price because we import them direct
from Japan. It tells you the VSWR, power output
and field strength and covers 3.5 to 150mHz. If you
want the strongest signal in town — you'll find the
YW3 the sure answer,

£31.95

carriage £1.00

SUPER NEW DESIGN 200kHz-30mHz

Here's a brand new ATU specially,
manufactured for us in Japan. Primarily
designed for the Trio R1000 and Yaesu

FRG7700, it will match most other current o
models. STOP TRANSMITTER ; iti i

. Here's an exciting new 20 watt input (10 watts
Most modern receivers have very poor INTERFERENCE output) transcei\rgr with a host of features to put

front end performance because of their it head and shoulders above the competition.

very wide frequency coverage. This results
in cross modulation etc. which sounds like
a general background jumble of stations
obscuring the signals you are trying to
receive. If you are feeding your receiver
with a random length of wire then matters
will be even worse! This unit provides the
missing selectivity and the correct match to
your receiver. The result, ... A lot of extra
stations you have never before heard and
the remainder a lot of clearer,

e - — st

ﬂ HP3A £3.50 each

-~ Ferrite Filters £1.00 for 2

If you are suffering from or causing transmitter
interference to TV or audio equipment, then
these are the items for you. Qur HP3A TV filter
simply plugs into the TV lead and cuts out
transmitter interference (ideal for 27MHz). Our

ferrite ring filters are ideal for cases of in-
terference to hi-fi systems. _J

Compare its features:i— 200 channels, high/low
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 (p its main trar i to be
mounted remotely), slide in mobile bracket, built
in speaker and a host of other features. Its high
power and very sensitive receiver gives it better
coverage than its competitors. Send for details
today or come and see our demonstration model.

===

STOP PRESS:- SEND 14p STAMP FOR NEW 1981 CATALOGUE ON RADIO COMMUNICATIONS

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

Eg:lr:-:ss Goods required
Fleasa:tush ive thé above. Cheque enclosed for £........::: /Please charge to credit card NO.......ccocvemcrsemverinirens
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air test

“USER REPORTS ¢

DRAE
High-current
Power
Supplies

More and more amateur equipment

being designed to work from a nominal
12V d.c. supply. The choice of this
voltage is to allow the equipment to be
used either in a mobile environment or
portable, in both cases using a 12V car
type battery as the main power source.
This poses problems if the equipment
is to be used as a base station since the
current taken by some of the higher
power rigs is beyond the capabilities of
most stabilised bench power supplies,
especially with an f.m. rig which takes
full current continuously on transmit.

However, properly designed and
constructed stabilised power supplies
capable of running an f.m. rig for long
periods are usually expensive and
heavy and amateurs have tried to get
by with supplies which, while capable
of running a side-band rig, are not man
enough for an f.m. unit.

A new and enterprising British com-
pany, Davtrend, have recently put three
power supplies aimed at the amateur
market into production. The supplies
give a fixed 13-8V d.c. output at either
6A, 12A or 24A depending on the
model and all are fully protected for
thermal and current overload and over-
voltage.

We tested a sample of each and
found them to be as good as the
manufacturer claimed. The 6A version,
which is the basic “building block” of
the range, showed a regulation of 0-14
per cent from no load to full load and
even overloading it by 66 per cent only
produced a drop in output voltage of
11 per cent, although the ripple in-
creased from 67mV to 1-8V pk-pk.

The 6A version didn't seem to mind
this sort of overload and even after one
hour at full load was not too hot to
handle, but the 12A model objected to
a 33 per cent overload by shutting
down and remaining shut down until it
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had been switched off for over 60s. At
this sort of overload the output voltage
dropped to less than half of the full
output level and the ripple rose from
67mV to 2.5V. After one hour at 12A
load current the case was very hot,
emphasising the warning on the front
panel label about allowing the free
passage of ventilating air.

The 24A supply uses basically four
of the 6A regulators in parallel with an
ingenious load sharing circuit. We had
some reservations about the fixing of
the large and heavy transformer but
the makers have assured us that all
those shipped so far by British Rail
have arrived intact and this should be
adequate proof of the mechanical
robustness of the design.

The 24A unit showed a strange os-
cillation for the first 20 minutes of
testing which peaked at a load of 12A
and consisted of a 140mV pk-pk
sinewave at about 400kHz with a
superimposed oscillation, 30mV am-
plitude at about 12MHz. This all disap-
peared after about 20 minutes of run-
ning leaving the same 40mV of total
ripple as the other two models. The
regulation of the largest unit was not
quite as good as its smaller brothers
(0-5 per cent at 16A and 0-4 per cent
at half full load current).

All three supplies had a rather
strange switch-on characteristic. The
initial voltage was around 9:5V which
rose to about 12-5V in the first minute
or so. After that there was a slow up-
ward drift in voltage so that after one
hour the 6A version had a no load out-
put of 14-2V. The slow drift is probably
thermal in origin while the initial slow
rise can be used to advantage when
trying to power-up larger h.f. rigs. Dav-
trend suggest switching the rig on
before switching the p.s.u. on.

WWW americanradiohistorv com

12 Amp

"5 Sunnty

The Davtrend DRAE range of
stabilised power supplies offer a British
designed and manufactured power
supply with full protection and good
regulation at prices that are very com-
petitive. The 6A model is priced at
£44.95 plus £2.00 carriage, the 12A
model at £69.00 plus £2.00 and the
24A version at £92:00 plus £3.00.
There is also a baby model rated at 4A
and costing £27.00. If these prices
seem high just remember that you only
get what you pay for and power
supplies are no exception to the rule.

The DRAE range of power supplies
are available from accredited dealers or
direct from the manufacturers,
Davtrend, 89 Kimbolton Road,
Portsmouth PO3 6DA who we
would like to thank for the loan of the
test models.

il
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ICOM 1C-24G
VHF FM
Transceiver

The latest 2m f.m. mobile transceiver
from the lcom stable is an uprated ver-
sion of the renowned IC-240 which
has been in production for several
years and used by large numbers of
radio amateurs.

A glance at the modified front panel
reveals the most prominent new
feature, the provision of three push-
button edge switches with integral
decade displays for channel selection.
This new feature replaces the 22 posi-
tion rotary knob of the IC-240 series,
allowing selection of the full 2MHz
bandwidth on 2m in discrete 25kHz or
12.5kHz steps. The switch displays in-
dicate operation within the upper or
lower MHz and the channel of opera-
tion.

To allow greater flexibility and ease
of mobile operation, a remote cable fed
frequency control head is soon to
become available. This device, which
readily interfaces with the IC-24G, can
be installed at any preferred point in
the vehicle.

Other front panel controls are kept

X

to a minimum, consisting of voLume and
saueLcH rotary knobs, +600kHz offset
and simplex selection toggle switches,
together with pushbuttons for ac-

tivating the 17b50Hz repeater tone
burst, H-Low power selection and
12-5kHz channel width selector. The
remaining front panel features include
the 8-pin microphone socket allowing
the use of the provided 1-3kQ dynamic
microphone or interface to alternative
Icom accessories. A conventional mov-
ing coil meter is used to indicate
received signal strength and relative
power output.

Operating the rig in the reviewer's
mobile produced no problems, the
receiver section being more than ade-
quate to cope with the 10W output of

the transmitter, which features protec-
tion circuitry to prevent abuse. When
operating in reasonably quiet vehicles,
use can be made of the internal
loudspeaker; however, the 1-5 watts of
audio available is more than adequate
to drive a suitable 8Q extension device.

The uncluttered layout of the front
panel controls was justified during
operation and easy access could be
made to all vital functions.

At the VAT inclusive price of £199
the IC-24G represents good value. Our
thanks for the loan of the review
sample go to Thanet Electronics,
143 Reculver Road, Beltinge,
Herne Bay, Kent. Tel: Herne Bay
(02273) 63859 from whom further
details may be obtained.

MODS—No. 7

continued from page 22
>rp rom pag

Duplex

Cut the track e o o New links
where marked oo

Simplex

WWW w
-600 % +600
B2 To diod
83 WAD880 cathodes
Fig. 6: A +600 switch
shown from com-

ponent/switch side
Fig. 5: A Green ribbon cable showing track breaks

you have found the end shown in Fig. 5 you will see why |
say that it is a very tricky job. The two inner metallic strips
that lead to B2 and B3 have to be cut and the circuit shown
in Fig. 7 then has to be inserted in the break. When that's
done, the rear of the +600kHz shift switch has to be
modified as in Fig. 6 so that it still gives the normal
—B00kHz shift for repeater operation, but whenever the
+600kHz shift is selected, this gives semi-reverse repeater.

If, after reading the above instructions and after looking
inside your 2E, you decide that this mod is more than you
can cope with, then Thanet have said that they will do the
work for £5 plus post and packing.

The last mod this month extends the frequency range to
either 4MHz or 10MHz and although it is quite intricate, it is
not as difficult as the last one.

The 4MHz mod, which is useful if you intend to take your
rig abroad, is very simple as there is only one tiny joint to be
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B3e VW B3
10k
Ribbon To pins
cable on board
B2 VWV © B2
10k
>y X
9 *600kHz
switch
wAD879

Fig. 7: Circuit to be inserted in the
break for semi-reverse repeater mod

soldered. At junction C2, see Fig. 5, there is a hairline crack,
and if it is bridged with a blob of solder, the set will then
cover from 144-000MHz to 147-995MHz.

The 10MHz mod, which is useful if the rig is to be used as
a 70cm transverter driver, is almost as easy. Bridge the
crack at C2 as in the previous mod, and then bridge the
other crack at C4. Finally, totally remove the brown wire on
the small p.c.b. which is directly under the thumbwheel
switches. That's it, the rig will now transmit or receive on
any frequency between 140MHz and 149-995MHz, but
with reduced response at either end of the band, as 10MHz
is too large a slice of the spectrum to cover properly.

I'm sorry that the lack of space has meant that the "wan-
ted” feature has had to be held over this month.

If you have any mods that you would like to pass on, or if
you would like me to publish a request for a mod for you,
then please write to: R. S. Hall, Practical Wireless, King's
Reach Tower (Hatfield House), Stamford Street, London
SE1 9LS. 73’s

Sam G8TNT
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Ben J.DUNCAN

Fuses

Fuses are the simplest. cheapest and often the most
satisfactory way of protecting power semiconductors. As
fusing is most important when thyristor control equipment
is mains operated, our attention will be confined to this
area. Fig. 11 depicts the blowing times against overload
current of common 14 inch glass fuses. Note that the
current is not specified. The *“x 20™ overload point would
refer to 100A passing through a 5A fuse or to 20A
passing through a 1 A fuse.

Note also the wide tolerance of the fuse ratings. If we
subject 5A fuses to a 30A fault current (X 6 overload), a
random sampling of these fuses would exhibit blowing
times of between 3-5 and 160ms!

When matching a fuse to a triac, the slowest (worst
case) blowing time must be taken, i.e.:—the top line of the
graph. This can result in nuisance blowing if you happen
to use fast blowing specimens, but that is always better
than a fuse which may not offer any protection at all.

Suppose we wish to protect a BT139 triac whose I
curve is shown in Fig. 5. This triac has a 15A 1, rating
and we will assume it is carrying a 10A load. Intuitively it
may seem that a 15A fuse would protect the device but by
examining Fig. 11 it can be seen that this is not so. At x
1-9 its rated current, (28-5A), a 15A fuse could take over

x20 WAMOGS
x10 %1// Faa
- 2L 77777,
8 1-X¢554555522
k=] XA A
5 s NG LILISI LN
3 2 AN
"5' 2 ] ///; #
@ W ot st 1o,
x1 Il | | 1
3ms 30ms 300ms 3s
ims 10ms 100ms 1s 10s Imin  10min  60min
Blowing time
Fig. 11
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an hour to blow! A 7-5A fuse on the other hand will with-
stand slightly less than 1.9 x 7.5A, i.e..:—14-00A
indefinitely under worst case conditions.

If the triac’s r.m.s. current exceeds 15A, it can be seen
from Fig. 12 that a 7-5A fuse will take no longer than 10
seconds to blow (point A). A 7-5A fuse, then, will not be
blown by the nominal 10A load and will probably protect
the triac. We can check this by comparing the worst case
blowing characteristic of the fuse with the triac’s I graph
(Fig. 5).

Provided the fuse’s curve lies below the triac’s, the triac
will be protected. Point ‘A’ at 50A marks the transition
point where the triac and fuse curves overlap. After this
point (fault currents in excess of 55A) the fuses may not
protect the triac. Indeed, it is likely that the triac will blow
and protect the fuse at higher currents!

Using a smaller fuse value will only give a little more
protection at high currents and in addition will cause
nuisance blowing at the nominal load current. Thus a
7-5A fuse will protect the triac in this application against
small and medium overloads only. This is quite acceptable
if, say, the load is connected via a 13 or 15A mains socket.
The largest load likely to be accidentally connected would
then be around 3-5kW.

For 14 inch glass fuses, a useful rule of the thumb is
that a fuse rated at no more than 50 per cent of a triac or
thyristor’s ;) and Iy, ratings respectively will give
good protection against small overloads; slightly different
percentages apply to 20mm and ceramic bodied fuses.

The potential short circuit current available from a 13A
mains outlet lies between 300 and 900A. With this in
mind, it’s not surprising that the tiny junction area of a
thyristor can be destroyed in a few milliseconds by short
circuit currents, and that special ‘high speed’ fuses are re-
quired to protect them from such a traumatic experience.
High speed fusing, however, is limited by cost and design
complexity to areas where short circuits are a common oc-
currence. The predisposition of incandescent lamps to
blow and cause short circuits at the most awkward times
makes high speed fusing essential for reliable stage lighting
at theatres, rock concerts and fashion shows.

Transient Voltage Protection

Voltage spikes of up to 10kV occur randomly on all
mains supplies. The largest voltages are caused by light-
ning and fortunately do not occur very often and last only
for a very short time, typically 2us. Small transients up to

150 Y [wam 049
125 I
| TSM
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_g 100 \ Fuse curve

- \I1s 25 ] Fuserprti:;icted

g 7 2N

= Q'C( l A \Unprotected

0 s N % B region

e ”1

- < THA e
£33 .‘_%W/ﬂ /’:.-

Nominal load current
[T ]
1073 1072 107! 1 10

Duration (seconds)

Fig. 12
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1kV are caused by the switching of power lines and large
capacitive and inductive loads. These generally have
longer durations than lightning spikes and can occur many
times a day. Although they most frequently occur on sup-
plies that are in or adjacent to factories and workshops, it
should be noted that washing machines are hideous
generators of high voltage transients.

The very unpredictability of mains transients must lead
designers to assume the worst—a 10kV spike may strike
any equipment at any time! Unfortunately, triacs and
thyristors rated above 600-800V are very expensive.

Alternatively, we can use a triac with a moderate V.,
rating and surround it with a suppression network which
will limit the magnitude of worst case transients to safe
levels. To reliably attenuate 10kV spikes to less than 400V
is impossible in many situations and such a suppression
network would certainly be very expensive. Instead, a triac
is typically rated at 1-5 to 3 times the peak mains voltage.
This is the V pyy, rating of course; the Vg, rating will then
be around 800-1000V. A reasonably simple suppression
network will then provide good protection.

Voltage Dependent Resistor

A useful weapon against transients is the voltage depen-
dent resistor (v.d.r), primarily because of its simplicity.
Voltage dependent resistors intended for transient voltage
suppression have an extremely non-linear VI characteristic
(Fig. 14). When an excessive voltage is applied to such a
v.d.r. the resistance at the nominal supply voltage (some
10MQ) drops momentarily to around 10-0-1€Q. Provided
the source impedance of the transient is high, the v.d.r.
then acts as the bottom arm of a voltage dividing network
and the magnitude of the transient is drastically reduced.
Fig. 15 shows how the effectiveness of a v.d.r. varies with
the source impedance of the transient.

(+)| -,~c—1000V
400V
100V
Sus 10us ~<C Time
Voltage } 1}] /-\‘:_(_ >
/ 40V
150V
750V
(=)
Fig. 14 (Below)
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1000 ’1
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5 I
Z 700 !
S / !
2 600
- 1
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f?c['_‘_"_ | Peak value of :
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i
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[WAM 051] Current through VDR 300A
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Note that allowance has been made for impedances as
high as 1kQ; this contrasts strongly with earlier discus-
sions on mains supply impedances, where figures of
1-0-03Q were mentioned.

The contradiction is due to the high frequency nature of
transients. A 5us transient has a frequency of some 0-2-
IMHz (depending on the degree of damping) and at these
frequencies the impedance of the mains supply is much
higher than at SOHz. Fig. 16 shows how the impedance of
the mains varies with frequency and also gives some
typical source impedances for transients over a range of
pulse durations.

Fortunately, although these impedances vary widely,
the transient must flow through the load to reach a triac or
thyristor. (Transient suppression is much more difficult in
the case of bridge rectifiers, which are effectively connec-
ted across the supply.) Again, the impedance of the load as
seen by the transient will be much higher than that at
50Hz, particularly if the load is inductive or has lengthy
connecting cables.

|

Mullard Disc-type asymmetric voltage dependent
resistors

37
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Fortunately, the largest transients have the highest fre-
quency, see the highest impedance, and are therefore at-
tenuated most. The effectiveness of a v.d.r. is very depen-
dent on the source impedance of the transient, which is of-
ten an unknown factor, as also is the magnitude, duration
and occurrence of any mains-borne transient voltage.

Therefore the degree of protection afforded by a v.d.r. is
often unquantifiable. However, adding a large choke in
series with the load will make the degree of attenuation
more certain. Such a choke will also provide r.f.i. suppres-
sion, which will be dealt with shortly. A v.d.r. is also most
effective when it is wired as close to the thyristor or triac
as possible; lead lengths greater than an inch can limit the
minimum impedance of the v.d.r.

| Snubbers

Additional protection can be provided with a CR
network, known as a ‘snubber’ (Fig. 18). The capacitor
acts as a voltage divider in the same manner as a v.d.r.,
and is most effective at ‘snubbing’ the fast, and larger,
transients because its impedance is inversely proportional
to frequency.

120V~--|-@ (600V)
260V~ == 100N
20V~v---1-@ (160V)

+40vde. |Reluy i
IN4LDO7 —-—-d

—:l 0on | !
¢ r | ] -
- I I
I i :
I |
Thyristor ! GRS o 1 o
| : :
| Snubber | Zener llev voltage
: | transient |zinc oxide
I I suppressor | transient
Suppressor
Fig. 17
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Cis typically 2j1~~100n,
1000V d.c.

R is typically 100n~-100,
V2 watt

Fig. 18

Stra inductance

L__I\l

Unfortunately, its minimum impedance is limited by the
need for a series resistor. This prevents the capacitor
dumping its charge across the triac when the latter turns
on. Such rapid discharging could easily exceed the d1/dt
rating of the triac. The resistor also prevents any spurious
oscillation and ringing which can be readily precipitated
by the step waveform of a transient, particularly when the
circuit contains inductors.

Stray Inductance

Even stray inductance in wiring can make an LC reso-
nant circuit capable of being excited by the fastest tran-
sients. The value of the resistor for adequate damping is
quite critical. Ringing is unwelcome because the
magnitude of the voltage swing could be greater than that
of the transient! Ringing has also been known to destroy
logic circuitry which is directly connected to the gate ter-
minals of triacs protected by snubbers.

Fortunately, when used in conjunction with a v. d.r., the
latter will limit the magnitude of any ringing to safe values
in most cases. If in doubt, use a high resistor value, say
10092

A snubber also limits the dv/dt of a transient, thereby
protecting a triac or thyristor from accidental turn-on.

A common value for mains snubbers is 100Q x 100nF.
Note that the capacitor must be capable of withstanding
mains voltages on a continuous basis—1kV d.c. rating is
recommended. Polypropylene, mixed dielectric and
polyester capacitors especially designed for mains opera-
tion are most suited for use in snubbers.

Low Voltage Systems

Severe voltage transients can also occur in low voltage
systems. Transformers, and relays in particular, are
usually responsible. Whenever a transformer is switched
on or off, a voltage transient occurs at the secondary. This
could be an order of magnitude greater than the nominal
secondary voltage. The effect is worst at turn off and when
the transformer is lightly loaded.

Relays

Relays are also particularly troublesome. Basic sup-
pression of these components is shown in Fig. 17; further
suppression might be necessary to reduce r.f.i. to accept-
able levels. Note that suppressing a transformer secondary
will also protect the triac and other components from
mains-borne transients, though it does nothing to protect
the insulation of the transformer’s primary winding. Since
triacs and thyristors with 400V Vyu/Vpwy ratings are
standard and therefore cost little more than those with
lower voltage ratings, it is sensible to use them in all low
voltage circuits to provide excellent protection against
voltage transients, particularly when one considers that
220V transients are by no means unknown in 12V car
electrical systems!
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Londons Leading Stockists Of:
STANDARD YAESU ICOM FDK KDK MICROWAVE MODULES LUNAR SST SHURE HI-MOUND CDE STOLLE
TELECOMM ANTENNAE J-BEAM SWAN KATSUMI ETC.

NEW FROM STANDARD

THE C78 UHF FM SYNTHESIZED

TRANSPORTABLE
JUST LOOK AT THE FOLLOWING FEATURES:
Full 10MHz coverage 430-440MHz in 25kHz steps

LCD digital readout % S and RF power meter

Programmable repeater shift and tone burst

5 Programmable memories for your favourite channels y«

Full scanning facilities of vacant or occupied channels §

A full TW/10W switchable RF power

Up/down channel control on the microphone

Can be used from dry cell or rechargeable batteries

Optional mobile mount and 10W booster available

ONLY 5"W + 2"H + 73"D

THE C78 IS MADE TO THE SAME HIGH STANDARD AS

THE C8800 AND C7800 SO YOU CAN BE ASSURED OF
FIRST CLASS QUALITY AND VALUE FOR MONEY

Price: C78 — £209.50, Mounting Bracket — £17.75

Carrying case — £6.95, Linear Amp (10W) — £65

SPECIAL OFFER - IF ALLBOUGHT TOGETHER

ok o 4 % O % %

£289 inc VAT and postage

The latest from YAESU

FRG7700 STOP PRESS = Soon to

be announced, Standards latest 2
meter FM/SSB portable/mobile rig.

The 2 meter twin of the C78 in all
respects.

By the time you read this we should
Basic £309 :
Memory unit £83.95 have a sample in the shop — Come and
FRG7700 with memory

(Free headphones included with both receivers) fitted £389

Just a small selection from our comprehensive range of accessories.

SWR25 This ever-popular twin

SWR and Power meter covers
3-5-150MHz at £12.65 inc.
VAT. P&P 50p.

.

DL-30 Dummy load 25W
DC-150 MHz £6.35 inc. VAT.
P&P 25p.
T-100 80W Dummy load
DC-500 MHz £24.10 inc. VAT.
P&P 25p.
T-200 150W Dummy load
DC-500 MHz £35.60 inc. VAT,
P&P 25p.

400 EDGWARE ROAD
LONDON W2
01-723 5521 Tix: 298765

Practical Wireless, June 1981

SWR200B swr/power meter covenng 3-200MHz
50/75 Ohm power range 3—-30MHz
VHF 2/20/200W £40.20. P&P £1.00.

T-435: \."HFIUHF swr and power meter with R - 8 TA
2/20/120 watt_through line power measurement h
£34.45 inc. VAT. P&P 75p.

CT-1 Coax Tog Ie 3 50239
£6.85 inc. VAT gF 25p.
CT-2 Coax Toggle 2 S0239's 1
PL259 £6.85 inc. VAT. P&P 25p.
== PX402 13-8V DC 3 amp
' continugus 4 amp max
fully stabilized power
supply with overload pro-
tection £22.95 inc. VAT.
P&P £2.00.
Also available:
PHS5000, 5A continuous,
surge £45.94.
256A  con-
30A  surge

0/200/2kW,

EP2500,
tinuous,
£91.94.

We are London’s Largest Stockist of Microwave Modules products.

Send 25p for
full details
of our range.

INSTANT H.P.
& P/EX. WELCOME

| BARCLAYCARD

www americanradiohicstory com
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S.E.M.

BOX 6, CASTLETOWN, ISLE OF MAN.
TEL: MAROWN (0624) 851277

Three GREAT Q.R.M. FIGHTERS

1. S.E.M. Active C.W. Filter
A 150Hz wide needle centred on 750Hz. Not only does the
signal stand out but the background noise drops away. If you use
C.W. you need one. £25.00

2. S.E.M. Active Notch Filter
A wide notch for more effect on chirpy C.W. and funny noises.
Wide range 100Hz to 10KHz. £25.00
3. S.E.M. MULTI FILTER
Adjustable selectivity and frequency. Hi pass, Lo pass. Bandpass
- notch positions. The ultimate “signal sorter” on any mode.
Plus a further wide notch same as 2 above. £57.50
All connect in series with the loudspeaker and require 12V.

S.E.M. TRAN Z MATCH

The most VERSATILE transmatching system. Will match from 15 to
5000 Ohms BALANCED or UNBALANCED at up to 1kW. Link
coupled balun means no connection to the equipment which can
gg-g g‘\;l both ways. 160-10M TRAN Z MATCH £57.00. 80-10M
EZITUNE built in for £19.50 extra. S0239 and 4mm connections
for co-ax or wire feed.

S.E.M. EZITUNE

A new concept in “tuning up”. 50 Ohm bridge, noise generator and
r.f. switch allows you to match your aerial without transmitting.
Save P.As. Stop QRM for £28.75*

THE SENTINEL AUTO Mk I1 2 METRE PRE-AMPLIFIER
These include NEW PROTECTION circuit to give MAXIMUM LEGAL
through power rating. Completely new third generation DUAL GATE
MOSFET pre-amp giving 1db N.F. and 20dB gain with GAIN
CONTROL and OFF switch {straight through when CFF). The High Q
tuned circuits for high selectivity. 12V 26mA.

Size: 13" « 23" « 4" £25.00*, 70cm version £28.00*. All ex stock.

SENTINEL 2 METRE LINEAR POWER AMPLIFIER/PRE-
AMPLIFIER

The units use the latest techniques and transistors for highest
reliability and performance. Infinite SWR PROTECTED devices.
ULTRA LINEAR, all modes. R.F. switched. Same POWER GAIN at
lower drive powers. Supply 13.8V nominal. Three models.

1. SENTINEL 35
Twelve times Power gain. 3W IN 35W OUT. Max. drive 5W 4
amps. 6" - 23" front panel, 43" deep. £57.50 ex stock

2. SENTINEL 50
Five times power gain. 10W IN 50W OUT. Max. drive 16W 6
amps. Same size as Sentinel 35. £69.50 ex stock.

3. SENTINEL 100
Ten times power gain. 10W IN 100W OUT. Max. drive 16W.
Size 64" + 4" front panel. 33" deep. 12 amps. Price £126.50 ex
stock. All available less pre-amp for £8.00 less.

SENTINEL H.F. WIDEBAND PRE-AMPLIFIERS
2-40MHz 15dB gain. Ideal for 15 and 10 metres and OSCAR or an
ACTIVE AERIAL. 9-12V, Size: 23" < 13" x 3", Twa versions.

1. SENTINELSTANDARD H.F. PRE-AMPLIFIERS
Performance as above £10.00" ex stock.

2. SENTINEL AUTO H.F. PRE-AMPLIFIERS
Same performance as above with a change over relay rf.
operated by your transceiver for direct connection in your aerial
co-ax. £16.93* Ex stock.

FREQUENCY CONVERTERS

SENTINEL DUAL GATE MOSFET 2 metre or 4 metre
CONVERTERS. N.F. 2dB. Gain 30dB.

I.LF.s 2 metres; 2-4MHz, 4-6MHz, or 28-30MHz. 4 metre: 28-
28.7MHz. 9-12V 15mA. £24.73 Ex stock.

SENTINEL X 2 METRE CONVERTER
Same as above plus mains power supply. £28.80 Ex stock,

SENTINEL L.F. CONVERTER
10KHz-2MHz IN, 28-30MHz OUT. 9-12V 5mA. £20.80 Ex stock.

SENTINELTOP BAND CONVERTER
1.8-2.3MHz IN. 14-14.5MHz OUT. 9-12V 5mA. £20.80 Ex stock.

12 MONTHS COMPLETE GUARANTEE
Prices include VAT and delivery. CW.0. or phone credit card
number for same day service.

* means Belling Lee sockets. add £1.90 for S0239s or BNC. Ring or write for more in-
formation

GIVE YOUR SIGNAL A HEAD

START WITH SUPERMAST

A

L

T The Altron SM30 is a purpose designed tiltover mast with a slim

=] silhouette structured for easy single winch operation. It can be wall

o ] mounted or ground post mounted extending up from about 15ft 1o

N 30ft and tilted down to 3t for aerial maintenance or tuning. The
SM30 can be self supporting with many small or medium sized

aerials or guyed for larger arrays.

NOTE THESE FEATURES:

* SLIM SILHOUETTE * WALL OR POST MOUNTING.

* OPTIONAL HEAD UNITS, PLATE OR 12 TUBE (extra).

* SAFETY FEATURES. ANTI DROP DEVICE AND SAFETY
LOCK.

* GALVANIZED FINISH FOR GOOD WEATHERING.

* ENGINEERED TO B.S.I. STANDARDS.

WE DESIGNED IT! WE MAKE IT!

WE SELL IT!

NO MIDDLE MEN. YOU GET UNBEATABLE VALUE.
PRICES:
SM30 MAST POST OR WALL MOUNTING £198.00
RT1 reducer tube 13" diam. £9.50
RH1 ROTATOR HEAD £25.00
Inc. VAT & UK carr. or CW.0.

%::

/" For full details, S.AE. to:

ALLWELD ENGINEERING,
UNIT B,

232 SELSDON ROAD,
SOUTH CROYDON CR2 6PL
Tel. 01-680 2995
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/MORSE TUTOR

The uniquely effective method of

improving and maintaining Morse

Code proficiency. Effectiveness

proven by thousands of users

world-wide.

* Practise anywhere, anytime at
your convenience.

* Generates a random stream of perfect Morse in five character groups. .

% D70'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

price £49.45

personal earpiece.
ACTIVE RECEIVING N
ANTENNAS
Datong active antennas are ideal for
modern  broadband communications
receivers — especially where space is
limited.
* highly sensitive (comparable to full-

size dipoles).

Broadband coverage (below 200 kHz to over 30 MHz).

*
+* needs no tuning, matching or other adjustments. .

* two versions AD170 for indoor mounting or AD370 lillustrated) for outdoor use.
*

*

very compact, only 3 metres overall length,
professional performance standards.
Prices: Model AD170 (indoor use only) £42.55
Model AD370 (for outdoor use] £56.35
Both prices include mains power unit,

VERY LOW FREQUENCY CONVERTER

If your communications receiver gives poor results below 500 kHz Model VLF is
the answer.
* Connects between antenna and receiver input.
* Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with
low noise and high sensitivity.
+* Crystal controlled for high stability.
* Quality construction in diecast aluminium box [size 112 x 62 x 31mm), S0239
connectors, LED indicator, infout 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 pestage and packing.

DATONG Sp_.ence Mills. Mill Lanf.
ELECTRONICS Bramley, Leeds LS13 3HE

England.
LIMITED Tel: (0532) 552461
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MICROWAVE
TRANSCEIVER

Part 1

Dick GANDERTON G8VFH & John M.FELL GBMCP

To the amateur looking for something practical to do dur-
ing'the summer months which .does not involve a large et
- outlay of hard earned cash, microwaves offer a possible S

solution.. The PW Exe has been designed and developed
ith the beginner to microwaves in mind and is a complete
ansceiver and antenna system operating on the 10GHz
(3cm) amateur band. ;

‘Microwave frequencies start at around 1GHz (1000
Hz) an_d ; there are 'allocations for amateur use at




Waveguide

The modulated r.f. output from the cavity, usually in the
region of 5 to 10mW, is “piped” along a length of
waveguide to the antenna system.

Waveguide is a precision brass, aluminium or copper
tube, usually rectangular in cross section, which transmits
the signal by a combination of electrical and magnetic
fields related to the walls of the guide.

It is not the intention of this series to enter into the
theoretical aspects of microwave transmission other than
that necessary for the beginner to enable him to build and
operate the PW Exe satisfactorily. An explanation of the
various modes of propagation and operation of waveguide
at various microwave frequencies can be found in the
VHF/UHF Manual published by the RSGB.

The waveguide used at 10GHz is generally “Waveguide
16™ and Table 1 gives the basic information for this size.

Flanges are used to connect lengths of waveguide and
other pieces of equipment together. There are two basic
types of flange, the common rectangular type held
together with four bolts and a round type which is easily
and quickly detachable by unscrewing the retaining rings.
Fig. 3 shows the dimensions of these two waveguide
flanges. These types of flange are easily soldered to the
ends of the waveguide as required.

Horns and Dishes

The antennas commonly used vary from simple horns
to large parabolic dishes and in general terms the bigger
the horn or the larger the dish diameter the greater is the
‘gain’ of the antenna system. As an example the parabolic
dish which is now available from Practical Wireless and
has been specially produced for use with the PIW Exe, has
a theoretical gain of just over 30dB (x 1000) at 10GHz.
However, the greater the gain of the antenna the narrower
is the forward beamwidth and for a 30dB dish at 10GHz
the beamwidth will be around 5 degrees, necessitating the
use of a compass for alignment.

Taking the PW Exe parabolic dish and a Gunn
oscillator output of SmW, then the e.r.p. of the system will
be 30dB up on 5SmW, i.e. SW!

Waveguide connections are
made by flanges. A quick release
set is shown above with the two
parts necessary to make the
joint. On the right is a standard
bolt-up flange for Waveguide 16
and two identical flanges of this
type are used to make a
connection

42

This burglar alarm, made by Wessex Alarms, is readily
available on the surplus market. It can be used with
the PW Exe system by retaining its horn antenna

Plessey’'s GDHM 1 intruder alarm unit was used for

most of the prototype PW Exe trials. This unit was

also used for the PW Parkhurst burglar alarm and

while proving to be very sensitive and stable, suffers

from low r.f. output when re-tuned for amateur band
use

This module made by Marconi Electronic Devices
(AEl) is the one used in the final version of the PW
Exe, and has a claimed r.f. output of over 15mW

Practical Wireless, June 1981
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Fig. 3: Waveguide 16 flange details

Table 1. Waveguide 16 specifications

at 10-1GHz
Outside Inside Cut-off A Ag
mm mm GHz mm mm
25-4x12.7 22-9x10.2 | 6-557 29.68 39.06

The Receiver

The receiver side of the simple system comprises a
diode mixer, a 100MHz tunable if. followed by a
10-7MHz 2nd i.f. and demodulator feeding a simple audio
amplifier. A 100MHz pre-amplifier is inserted between the
mixer and the Ist i.f. to provide a small amount of gain but
mainly to improve the matching between the mixer and the
Ist i.f.

The mixer is another waveguide cavity containing a
Schottky diode which combines the received signal with
a small amount of the transmitted signal to produce
a modulated 100MHz signal for the 1st i.f.

Since the mixing process requires a local oscillator fre-
quency set at 100MHz away from the received frequency
and also since the local oscillator is also the transmitter, it
is apparent that the two stations involved in the QSO must
be set to transmit with a frequency difference of 100MHz.
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In some microwave units the Gunn oscillator and
Schottky mixer are in separate parallel cavities while
others have in-line mixers and yet others use the same
cavity for both the. Gunn oscillator and Schottky mixer.

The separate cavity type, typified by the module made
by Wessex Alarms, has a severe disadvantage of
“squinting”. The receiver input bearing is not on the same
alignment as the peak transmitter output.

This is not so bad when a simple horn is used as the
antenna, but when used with a dish system means that
focusing of the two cavities is not possible. However,
many successful units have been made using this module
which has the advantage of being cheaply available on the
surplus market, and indeed the forerunner of the P Exe
used this type of head with a dustbin lid for the dish
antenna.

In practical terms the in-line unit, such as the Plessey
GDHMI, is very easy to use since the mixer section can
be removed from the Gunn oscillator cavity and kept in a
safe place while the oscillator is modified. This is impor-
tant as the Schottky diode is very prone to static damage
and the less it is handled the better.

The Plessey unit, primarily designed as a burglar alarm
module, as were the other units, features an iris defined
cavity. This has the front of the Gunn cavity closed off by
a metal plate which has a hole in it to allow the optimum
amount of r.f. energy to escape. The size and shape of hole
is fairly critical and has to be optimised for maximum out-
put without swamping the mixer diode. The other advan-
tage is that this type of module can be bolted directly onto
Waveguide 16—something that is obviously extremely dif-
ficult with the two parallel cavities of the Wessex Alarms
unit.

The third module that is readily available is made by
Marconi Electronic Devices Ltd. (formerly AEI), and is a
very compact single cavity module. Again it can be inter-
faced directly with Waveguide 16.

Any of these units can be used with the PW Exe system
and details of the necessary simple modifications needed
will be given later in the series.

Choice of IF

The main reason for choosing a 1st i.f. of around
I00MHz is that tunable units with the necessary perfor-
mance are readily obtainable in the guise of conventional
v.h.f. f.m. radios. In fact the prototype units used a discar-
ded portable radio.

The PW Exe has the added facility of a.f.c. of the Gunn
diode oscillator to ensure that the overall system perfor-
mance is not affected by drift in either transceiver.

The a.f.c. is switchable either UP or DOWN to accom-
modate the other transmitter being higher in frequency or
lower in frequency than your transmitter. Only one of the
two stations involved in a QSO can use a.f.c.—otherwise
both transmitters will be chasing each other—so the a.f.c.
loop can be switched out. The a.f.c. signal is taken from
the output of the Ist i.f. and used to control the modulator
output. This signal is “slugged” otherwise the a.f.c. would
attempt to overcome the audio modulation, leaving a clean
carrier.

The PW Exe

Fig. 4 shows the complete circuit of the PW Exe
transceiver. Extensive use has been made of 741 op.amps.
to simplify the design, and the audio processing for both
the transmitter and receiver are contained on one p.c.b.
along with the 2nd i.f. and demodulator.

Practical Wireless, June 1981
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Use has been made of the Ambit EF5803 high perfor-
mance Band II tuner head. This covers the frequency
range 88 to 108MHz and for the PW Exe we will be using
it at around 102MHz. As a bonus, when you cannot find
anyone to talk to, you can retune the st i.f. to receive nor-
mal v.h.f. f.m. broadcasts—which might help to placate
the XYL. The fine tuning supply for the varicap tuning
diodes is obtained from the 9 volt stabiliser on the a.f.
processing board.

9V Stabiliser

This stabiliser uses a 741 op.amp. feeding a BC108
transistor, Trl. The non-inverting input of the op.amp. is
held at 3-3V by Zener diode D1 and the inverting input

picks off a portion of the output at the wiper of R5. As the
action of the op.amp. is to try to hold the two inputs at the
same potential the output is regulated by the 741 to
achieve this end. The 9V stabilised output from Tr1 is used
for the i.f. tuning supply, the “S™ meter reference and, if it
is fitted, the supply to the I00MHz pre-amplifier.

The 2nd i.f. uses the familiar CA3089E (or HA1137W)
i.c. as the main 10-7MHz amplification, limiting and func-
tion stage. Two stages of 10-7MHz amplification with
two-pole ceramic filters precede the i.c. while the a.f.c.
signal is taken directly from pin 7 of IC6. The output from
the demodulator section of IC6 is taken via the volume
control to an LM380N audio amplifier i.c., IC5, to provide
up to 2 watts of audio output into an 8Q loudspeaker. To
avoid any problems associated with the large currents

Lcis | S g
100p 0T 12v
R43 10k B ’ SR
|
c19
l "ﬂb"l'op ?E% I
9 6
I, agc. afcl  afc2 +2v ] =D2
Mixer O/F l 7P | Xi¥si01
iode EF5803 C20 .
or VP 100MHz 200p " i? ?‘Hz o
preamp module T o |
0 I/Pearth
Tune |_Metler Earth |
; |
R50 M1 J
1k8 Vel
rﬁé 100pA . ~ o0V
100k Audio amp. sib

oL C1 A
o
Trl i
NI BC108 .
IC1 5 Cce=
o 741 Rk ion)
+
+9V, T
stab.
R3
R2 1k
O %
R18
Cc2 C3-L im 4k7
Top ORI T 3v3 B

+9V stab. supply Modulator

1kHz tone generator

Fig. 4: The complete circuit diagram of the PW Exe transceiver. The 100MHz module is a high performance Band 11
tunerhead made by Ambit International. The 10-7MHz i.f. is shown in detail in Fig. 5
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CONSTRUCTION

e bl  |htermediate

BUYING GUIDE

This project has been designed for the beginner in
microwaves, but obviously not for the complete
novice. As the project is described we will in-
dicate the sources of supply for those compo-
nents which are of a specialised nature. However,
we have tried to ensure that only readily available
components are specified. A considerable saving
over the total cost quoted below can be made by
careful buying of parts.

APPROXIVMIATE

cosT TN

Readers who intend to operate the PW Exe 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 Department, Amateur Licensing
Section, Waterloo Bridge House, Waterloo Road,
London SE1 8UA.

flowing in the supply lines to the LM380ON, it is fed
separately from the rest of the audio processing board.

Modulator

The modulator is a variation on the 9V stabiliser
already described. To cope with the higher current taken
by the Gunn diode a BD135 is used as the output device.
Unlike the 9V stabiliser the output of the modulator is
required to vary according to the applied a.f. signal on its
input and also to the a.f.c. signal from the 2nd i.f. The non-
inverting input of IC2 is referred to the reference at pin 10
of IC6 so that any drift in the 2nd i.f. chip is also referred
to the modulator. The a.f.c. signal is switched to either in-
put depending on which sense a.f.c. is needed. The main
audio input signal is then fed to the inverting input and this
causes the output voltage of the modulator to vary in sym-
pathy.

As shifting the voltage on the Gunn diode alters its
operating frequency, the resulting r.f. output is a carrier at
around 10-2GHz frequency modulated with a deviation of
up to 75kHz.

Microphone Amplifier

The microphone signal is processed by a simple
amplifier based around IC4 which also acts as a mixer to
enable the 1kHz tone from the tone generator to be fed to
the modulator stage at the required level. Altering the gain
of the microphone amplifier by adjusting R28 allows the
deviation of the r.f. output to be varied.

Tone Generator

The |kHz tone, which is necessary to provide con-
tinuous modulation during setting up for a QSO, is
generated by a simple squarewave generator based on
another 741 op.amp. IC3. This circuit can be switched off
when not required and the level of 1kHz output signal can
be adjusted by R23.

afcl afc2
+2v
— C30.L
naaé R40 - R
L2
56 100 kakdl I e =
Ks86HM| I
N (= L q
n
3k3 330? i 2
1nl 71 s 10
Trs, CF2 R4E 29
BF224 | cFs/SFE 2k2 7
BF224 ! S—NAATl]'i'—oozP
Icé c28
CA3089E f-'?p’;
or
3 HAT137W &
% 1] 12
R42 R47
10k
e 49
C26 Fig. 5: The circuit diagram of the
it 10-7MHz i.f. unit. This is based
I I e on a circuit by Ambit
i age. Meter International
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Fig. 6: This graph shows the effect of the diameter of
a parabolic metal dish on its gain and bandwidth

Antenna System ’

For the simplest type of antenna a horn is difficult to
beat. However, most people associate microwaves with
parabolic dishes and undoubtedly a dish offers the chance
of higher gains without making the equipment unwieldy.

For the PW Exe, which is intended to be fully portable,
it was felt that a 460mm diameter spun aluminium dish
with a focal length of 128mm offered a reasonable gain
figure without putting the cost up too much—and also
allowed it to be carried in a normal car without displacing
the occupants.

We have arranged for a supply of these dishes to be
available through Practical Wireless and this will be
announced elsewhere in this issue.

The dish is fed from the rear by a simple “Penny Feed”
system originally developed by G4ALN. This is easy to
construct and adjust and gives excellent results. For this
type of feed the dish must have a focal length to diameter
ratio of between 0-25 and 0-3 and we have designed the
PW dish to have this ratio set at 0-28.

The equipment is housed in a standard diecast box and
powered from a 12V re-chargeable battery. This allows it
to be fully portable, an essential requirement for line-of-
sight path working in this country. It is also possible to run
it from a 12V car battery if you can get the vehicle near
enough to the operating site.

Part 2

In Part 2 we will commence the construction of the PW
Exe starting with the interesting and different part—the
microwave head and antenna.

Practical Wireless, June 1981

PW PARABOLIC DISH
SPECIAL ANNOUNCEMENT

The antenna system designed for the PW Exe
uses a specially designed and spun aluminium
parabolic dish. Practical Wireless has made
arrangements for the supply of this special item
and we will have stocks available on our stand at
the RSGB Exhibition at Alexandra Palace.

Although designed primarily for the PW Exe
project, this 128mm focal length, 460mm
diameter black anodised aluminium dish should
be useful for many other projects in the future,
some of which are more than just “pie in the
sky”.

The price of this special offer parabolic dish is
£7-50 and to enable us to judge the demand we
would appreciate some indication in writing of
your interest. This will in no way commit you to
actually purchasing a dish.

For those readers unable to get to “Ally Pally”
we are investigating methods of packaging the
dishes for shipment through the post and we will
be announcing details of this next month.
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Fully protected

POWER SUPPLIES
AS REVIEWED THIS IS

Bredhursl

electronics

HIGH ST, HANDCROSS, W. SUSSEX 0444 400786

THE NEW STANDARD C78,
“READ THE REVIEW THIS ISSUE”

"\ c78 £209 ~
'nl CVAZTE&fa‘!rES Mounting Bracket .......ccocuvuerieennas £17.75
Inc. lage Carrying Case......ommmcmmcsinnnine £6.95
fopF: TWO METERS @ Weight — only 450 glam:a’vd!:'l Linear Amp £65
ul ynthesized - 2 lied batt ck and halical.
1&4:145.995in SKHz steps. [ ] Snnﬂmatt:r:wi:dnicalm - in- SPECIAL OFFER FOR

® 1.5W power oulput with 9V  dicates transmit until time for TOTALKIT  £289 inc. VAT & carriage

battery as supplied. battery racharge.
® Optional 6V or 12V packs for ® Duplex/Simplex switch - Hi-LDWJ

lower or higher powar. power switch.
@ BNC antenna output socket for ® Optional external speaker
helical or external i i

/T_FIIO R1000

now.

e — | GENERAL
COVERAGE
SCYNl;\II!E:RS RECEIVER
% %| | £285

S 200 BEARCAT 220FB inc. VAT & carriage
\£237 inc. VAT & carriage  £258 inc. VAT & carriage

X( KX2 LISTENERS ATU £29.95 inc. VAT (Carriage 75p).

For any amateur requirements give us a try, we stock over 500 different items

stocki ', JE BREDHURST ELECTRONICS "p==

STOCK!
The High Street, Handcross, Sussex. Tel. 0444 400786

YW3
Twin meter SWR

R517 £11.50

airband receiver
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Bredhursl

electronics

HIGH ST., HANDCROSS, W. SUSSEX 0444 400786

TRANSVERTERS
2M & 70CM LINEARS N | murzemes 99,00
MML 144/25 , MMT 144/28 £99.00
MML 1:::"100;2 ffig 23 MMT 432/144R £184.00
MML 144/40 £77.00 MMT 70/144  £115.00
MML 432/20 £77.00 MMT 1296/144 £184.00
MML 432/50 £119.00

MML 432/100 £228.65 CONVERTERS ~
MMC 50/28 £27.90
2M PRE-AMPLIFIER N MMC 70/28 £27.90
MMA 144V MMC 144/28  £27.90
ULTRA LOW NOISE MMC 432/288 £34.90
RF SWITCHED GAIN 15dB MMC 432/144S £34.90
NOISE FIGURE 1.3dB MM 2000 £169.00

ONLY £34.90 _J \(MMD 50/500 FREQUENCY METERS  £69.00

For further information on any of the above items, or any other MICROWAVE MODULES products please contact:
", .y .__ ; .- ..
N o —
BREDHURST ELECTRONICS, ool
MAIL The High Street, Handcross, Sussex. Tel. 0444 400786 S RETAIL

ORDER ALL PRICES INCLUDE VAT, CARRIAGE AND A FULL 12 MONTH GUARANTEE CALLERS
TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE, ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER
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Opeblil Ufrel

YOLT-CHECK

o et e

The simple neon test screwdriver has long been an essential
part of everybody's toolkit.

Now—thanks to our special offer—you can be really up to
date. With the Steinel Volt-Check test probe you can check
any voltage—d.c. or a.c.—from 4-5 to 450V. Just apply the
probes across the points to be checked and watch the two
red l.e.d.s.

These indicate not only the presence of a voltage between
the two probes, but also whether it is a.c. or d.c., and if it's
d.c. they show the polarity as well!

Fully insulated and made in West Germany from tough
plastics the Volt-Check is a must for your toolbox—don't
delay, order one now.

Complete the coupon and send it with your remittance to
“Practical Wireless", Dept PWL9, Rochester X, Kent ME99
1AA.

HOW TO ORDER

Please complete both parts of the coupon in BLOCK CAPITALS.

Remittance may be by Postal Order of Cheque (name and address on
back of cheques, please), crossed, and made payable to IPC Magazines Ltd.
This offer is open to readers in England, Scotland, Wales, Northern Ireland
and Channel Islands only. It is not available in Eire or overseas.

Orders are normally despatched within 28 days but please allow time for
carriage. You will be notified if a longer delay may be expected.

THE CLOSING DATE OF THIS OFFER IS 21 August 1981, subject to
availability.
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To: PRACTICAL WIRELESS I
Dept PWL9Y, Rochester X, Kent ME99 1AA
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INTRODUCING THE MICROCOMPUTER — 2 l

by Mervyn J. Axson BA GBWHG

Computers don’t just handle numbers, they can also deal
with words and alphanumeric strings, such as callsigns
and QTH locators. We showed in Part 1 how a number
was represented in the program by a letter, e.g., “R”
represented the value of the resistance. “R™ is termed a
“numeric variable”. A variable may be named by any
single letter or any letter followed by a second letter or
number, e.g., A. AB and A2 are all valid numeric variable
names. Similarly, there are “string variables” and they are
distinguished by having a *“$” sign after the variable name,
e.g., AS, ABS and A2S.

To see how this may be used, let us design a program to
convert a QTH locator to latitude and longitude. First,
consider how we do this manually using the QTH locator
ZN61A as an example. The longitude is given by the first
letter, Z, the second figure, 1, and the final letter, A. Look-
ing up in the published tables, we find that Z is 01° 00'W
and 1A is +54'W so the longitude is 01° 54'W. Similarly,
the second letter, N, both figures, 61, and the final letter,
A, give the latitude as 53° 30'N — 16+'N = 53° 133'N
(Table 1). Inspection of the map will show that this is just
south of Buxton in Derbyshire at a place called Harpur
Hill, and ZN61A is in fact the QTH locator of the repeater
GB3HH.

We could use a similar method with the computer by
writing a “look-up” table into its memory, but this is
rather a cumbersome way and the computer does offer
facilities to make the conversion more elegantly. The
writers of BASIC included a number of built-in functions
that we may make use of. For example, the statement
PRINT ASC(XS$) will output the ASCII numeric value of
the first character of the string X$ (Table 2), whilst

VAL(X$) will give the numeric value of the string, e.g., if .

we consider two strings of single characters, Y$="A"
and Z$=“2", ASC(Y$) gives 65 and VAL(ZS) gives 2.
We can use these functions to convert the QTH locator
into a series of numbers which can be manipulated to give
the required answer.

First of all we must get the locator into the computer:

1010 INPUT "QTH LOCATOR"; A$

We now want to break the string ZN61A down into the in-
dividual letters and numbers and then apply ASC or VAL
as the case may be. There is another function in BASIC
that will do this. It looks complicated, MID$(X$,1.J), but
is really quite simple. It gives a new string from X$
starting at the Ith character for J characters, e.g., for the
string ZN61A, MID$(AS$,1,1) will give “Z”,
MIDS$(AS,2,1) will give “N” and so on. We can combine
this with ASC and VAL.
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1020 L1 =ASC(MIDS$(AS,1,1))
1030 L2 =ASC(MID$(AS.2,1))
1040 N1 =VALIMID$(AS,3,1))
1050 N2 =VAL(MIDS(AS,4,1))
1060 L3 =ASC(MID$(AS.5,1))

“ZN61A™ has now become 90, 78, 6, 1, 65. Just one point
before we start manipulating these numbers. Latitude and
longitude are usually expressed in degrees and minutes,
but the program will be simpler if we work in decimal
degrees e.g. express 30’ as 0-5 and so on. We can convert
back to degrees and minutes for the print-out.

Let us extract the latitude first. The value of the second
letter should vary from 40.5 for “A” to 65.5 for “Z”
whereas the ASCII code varies from 65 for “A” to 90 for
“Z", a difference of 24-5 for each letter. It follows that if
we subtract 24-5 from the ASCII code we have the right
answer.

1080 LETL2=12-24.5

L2, which in this example is ASC(N) or 78, has now
become 53-5. We now have to make the correction as in-
dicated by the figures and final letter. Since N1 and N2 are
61 and fall between 61-70 we should subtract 0-271 from
L2 (the decimal equivalent of 16{'). We can use an
ON----GOTO statement, but first we must ensure that we
obtain the correct values:

1090 I=N1+1
1100  IF N2=@ THEN I=I—1

Line 1090 is needed because N1 runs from @ to 8 and 1
must start at 1, but this gives the wrong value when
N2 =@ so we add line 1100. This is an IF----THEN state-
ment and only operates if N2 does equal @.

1110 ONIGOTO 1120, 1130, 1140, 1150, 1160, 1170,
1180, 1190

1120 LETL2=12 +-479 :GOTO 1200

1130 LET[2=L2+ -354 : GOTO 1200

1140 LETL2=12+-229 :GOTO 1200

1150 LET L2=12 +-0875 : GOTO 1200

1160 LET L2=L2—-021:GOTO 1200

1170 LETL2=12—-146 :GOTO 1200

1180 LETL2=L2—-271:G0T0 1200

1190 LETL2=12—-396

Note the colon (:) in lines 1120 to 1180, followed by
GOTO 1200. Without this if I had any value less than 8,
all the following lines would also operate, which would be
most undesirable!

L2 now contains the correct answer if the final letter
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Table 1. Conversion of QTH locator to latitude and longitude

LATITUDE
Second Mid-square Figures Increment of latitude
letter  latitude Final letter
ABH CGJ DEF

40°30'N
41°30'N
42°30'N
43°30'N
44°30'N
45°30'N
46°30'N
47°30'N
48°30'N
49°30'N
50°30'N
51°30'N
52°30'N
53°30'N
54°30'N
55°30'N
56°30'N
57°30'N
58°30'N
59°30'N
60°30'N
61°30'N
62°30'N
63°30'N
64°30'N
65°30'N

01-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80

+283'N +264'N +233%'N
+214'N +183'N +164'N
+133'N +114'N +083'N
+064'N +03%'N +014'N
—014'N —033'N —06%'N
—083'N —113'N —133'N
—164'N —183'N —211'N
—233'N —264'N —283'N

N<XS<CHWDIPTITVOZErAL—IOTMTMOO®EP

Example:

ZNB1A

Long 01° 00'W + 54'W =01° 54'W
Lat 563° 30'N — 163'N =53° 133'N

LONGITUDE
First ~ Mid-square Second Increment of longitude
letter longitude figure Final letter
FGH AEJ BCD
A 01°00'E
B 03°00'E
c 05°00'E
D 07°00'E 1 —58'E —54'E —50'E
E 09°00'E 2 —46'E —42'E —38'E
F 11°00'E 3 —-34'E —30'E —26'E
G 13°00'E B —22'E —18'E - 14'E
H 15°00'E 5 —-10'E —06'E —02'E
I 17°00'E 6 +02'E +06'E +10'E
J 19°00'E 7 +14'E +18'E +22'E
K 21°00'E 8 +26'E +30'E +34'E
L 23°00'E 9 +38'E +42'E +46'E
M 25°00'E 0 +50'E +54'E +58'E
N 27°00'E
0] 29°00'E
P 31°00'E
Q 33°00'E
R 35°00'E 1 +58'W +54'W +50'W
S 37°00'E 2 +46'W +42'W +38'W
T 39°00'E 3 +34'W +30'W +26'W
4 +22'W +18'W +14'W
u 11°00'W 5 +10'W +06'W +02'W
Vv 09°00'W 6 —-02'W —08'W —10'W
w 07°00'W 7 —14'W —18'W —22'W
X 05°00'W 8 —26'W —30'W —34'W
Y 03°00'W 9 —38'W —42'W —46'W
z 01°00'W 0 —-50'W —54'W —58'W

(L3) was A, B or H. In the example chosen it was, but if
L3 had been C, G or I a further 24’ or 0-042 should be
subtracted and for L3 equals D, E or F the deduction re-
quired would be 0-083, so:—

1200 IFL3=650RL3 =66 0RL3=72G0TO 1230

1210 IF L3=67 OR L3=71 OR L3=74 THEN
L2=12—.042 : GOTO 1230

1220 L2=12—--083

We have introduced several new ideas here. There is an
IF---GOTO statement in line 1190. This works in the
same way as an IF----THEN but transfers operation to
another line. You will also note that several conditions can
be specified and if any one is true the statement will
operate. Line 1200 is an 1F----THEN incorporating the
same principle, but since the THEN is used to modify L2,
we need another statement to transfer operations. A colon
(:) separates the two statements and the second (GOTO
1230) will only be reached if one of the tests in the IF----
THEN is true. We have now tested to see if L3=A, B, C,
G, H or J, made any necessary correction and transferred
operation if it did, so if line 1210 has been reached, L3
must be D, E or F and we simply subtract 0-083 from L2.

L2 now is the latitude of the QTH locator in decimal
degrees and we want it in the form of degrees and minutes.
The whole number part of L2 is degrees and the decimal
part multiplied by 60 will be the value of minutes. We can
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Table 2. ASCII Character codes for letters

Character Code Character Code
A 65 N 78
B 66 0 79
c 67 P 80
D 68 Q 81
E 69 R 82
F 70 S 83
G 71 T 84
H 72 8] 85
| 73 V 86
J 74 w 87
K 75 X 88
L 76 Y 89
M 77 P4 90

separate them by using the INT function which cuts out
the part of a number after the decimal point e.g.
INT(2-55)=2 and by subtracting 2 from 2-55 leaves
0-55, so we program:—

1230 LET A=INT(L2)
1240 LETB=(L2—A)* 60

We can now put a PRINT statement further on in the
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ATEUR ELECTRONICS UK

Your number one source

for YAESU MUSEN .

FT-707
All solid-state HF

mobile transceiver

The definitive HF mobile rig, digital,
variable IF bandwidth, 100watts PEP
SSB. Latest WARC bands, AM,CW
(Optional.12 channel

memory VFO). £529_00

‘AM

(" FT-707 Inbase
station format

As factory appointed
distributors we offer

you- widest choice,
largest stocks,quickest
deal and fast sure

Here we show the 707 together
P4 with the matching FP-707 PSU,
FC-707 ATU and FV-707DM

VFO memory. J

Ty FC-707 '.
service right through- '
- : k£80'5° FV-707DM £186'3°

F

The very latest in receiver technology from YAESU.

= A o Receives AM (3 band widths), USB, LSB,
A precision built high performance Wadley Loop CVS’ ;:d FM-memory option \.flvith 19 channelsant

i i -pr <
receiver, rugged and reliable — proved by the tens A amatic band sclBotinn:

of thousands inuse .00 £ =00
\ 2round the globe: £1 99 )\ (With Memory £389) 309 y
ALL PRICES INCLUDE V.AT.
. AGENTS
Amﬂfeur Ele('folut S UK NORTH WEST—THANET ELECTRONICS LTD, GORDON, G3LEQ,

KNUTSFORD (0565) 4040.

508-516 Alum Rock Roud-Birmingham 8 ettt i
Telephone:021-327 1497 or 021-327 6313 _ G4cTY. NORWICH tezs st -

, NORTH EAST—NORTH EAST AMATEUR RADIO, DARLINGTON 0325 55969
Telex . 337045 As from March Ist. our new opening hours are SOUTH EAST—AMATEUR ELECTRONICS, UK—COASTAL, CLIFTONVILLE, KENY
:

9.30-5.30 Tues. to Sat.continuous and CLOSED all day Monday. KEN McINNES, G3FTE. THANET (0843) 291297, 9 a.m.-10.30 p.m.
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or two frequencies, at worst none.

to buy an antenna tuning unit.

of pounds! So let's put the offer in big print for you!

SOUND ADVICE -SOUND VALUE

A GOOD START is essential to short wave listening and expert advice is important in achieving this — So here's some — |f you've
made up your mind to buy a receiver you should be aware it will perform only as well as the antenna it sees. The old adage
regarding wire antennas “As long and as high as you can” is still good, but at best is only good for PEAK PERFORMANCE an one

Whichever frequency you tune your receiver to, for PEAK PERFORMANCE on all frequencies you need good matching between
your Receiver and Antenna to hear the best from it. If you plan to listen on the high frequency bands up to 30MHz then you know
you can't have an antenna for every frequency! Or can you? — Well, not quite! BUT we can offer you MUCH IMPROVED
PERFORMANCE from your receiver by using an antenna tuning unit, that will electrically change the length of your antenna to
match the frequency you select — In other words — A MATCH AT ALL FREQUENCIES.
You'll see many antennas being advertised under gimmicky names, but when it comes down to it they're only random wires or
odd configurations. At the end of the day. if you're expecting the performance the manufacturers specified, then you'll still have

Tell you what we'll do — we'll prove it 1o you — we'll give you one ABSOLUTELY FREE when you buy your FRG 7700 or
FRG 7700M and we'll give you complete advice on an antenna to suit your available space, which should only cost you a couple

1 YAESU FRG 7700 + AMTECH 200 ATU
1 YAESU FRG 7700M +AMTECH 300 ATU
VAT included

£309.00
£389.00

What's the difference between the Amtech 200 and Amtech 3007 Well both will tune any random length of wire but the Amtech
300 will do a little extra — it will also tune co-axial fed antennas — Their normal selling price? The Amtech 300 £43.95 — The
gr;:Ftech 200 £29.95 — What can you lose? So get cracking MAKE A GOOD START! HAVE PEAK PERFORMANCE FROM THE

JAYBEAM - HYGAIN - BANTEX — AMTECH - CUSHCRAFT - SWAN - ATLAS
and 50 other major lines — all ex stock

AMCOMM SERVICES

194A NORTHOLT ROAD, SOUTH HARROW, MIDDX.

m THE CQ CENTRE

10 Merton Park Parade, SW19. 01-543 5150
LONDON'S NEWEST & BRIGHTEST EMPORIUM

Welcome to all Amateurs and Short Wave Listeners.

We can now offer a wide range of new and secondhand equipment
including Yaesu, Trio, Standard, FDK etc. at realistic prices.
We do of course provide a full after sales service and we will be happy
to advise you on any problem you may have.
We are urgently seeking secondhand equipment and we will purchase
or part exchange working or non-working items at very keen prices. We
will also dispose of your equipment on a sale-or-return basis for a
nominal charge. Many of our customers have already found this to be a
most satisfactory arrangement.
There are now many VHF stations using the HB-9CV antenna because
this 2 element beam is very well made, compact and efficient, giving
over 4db of forward gain. The retail price is £7.50 and post and packing
is £2.50. This antenna is ideal for portable use, DF and in confined
spaces etc.
WE ARE THE SOLE LONDON AGENTS FOR THE HE-9CV ANTENNA
TRADE ENQUIRIES WELCOME

We are also agents for G.M.T.C. range of telephone answering equip-
ment e.g. the XK-2100 P.O. approved telephone answering machine,
|with remote bleeper for playback from any telephone, .......... E123+VAT
Please phone for further details.

As a goodwill gesture we are offering a free delivery service in the
London postal area.

Please note: We are open until 8 pm on Wednesdays and Fridays.

We will be stocking the well known MUTEK range of products with full
sales and service facilities.

If you are passing, call in for a coffee—we are ready to discuss your
needs and give helpful advice.

L?S's from Bob, lan and Paul.

RADIO/TAPES BARGAINS
LW/MW/Mains/Battery Radios

£9.00 each (P&P £1.00)
LW/MW Car Radios with speaker
£9.00 each (P&P £1.00)
Small VHF/MW Battery Radios
£7.00 each (P&P 50p)

8-C60 High gain Cassettes
£2.00 (P&P 50p)

5-C30 High gain Cassettes
£2.00 (P&P 50p)
Stereo Headphones with lead and
Jack Plug £4.50 (P&P 50p)

Maximum Postage Charge £1.00.

YAESU
Tels: 01-864 1166 & 01-422 9585
Opening hours: Tues—Sat 9.00-5.30, Sundays by appointment. Closed Monday.
3\ AERIAL AMPLIFIERS

Aerial amplifiers can produce
remarkable improvement on the
picture and sound in fringe or dif-
ficult areas.

B45 — For Mono or Colour this is
tunable over complete UHF
television band.

B11 - For stereo or standard
VHF/FM radio.

B12 — for VHF television band 1 & 3.
All amplifiers are complete and ready
to use Battery type PP3 or 8V to 18Y
DC next to the set type fitting.
PRICES £6-70 each.

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

£5.70 each.

Alf Prices Include VAT at 15%. P & P per Order 30p. S.A.E. for Leaflets. Access Cards.
ELECTRONIC MAILORDER LTD,

62 Bridge St, Ramsbottom, via Bury, Lancs, BLO 9AGW.
Tel Rams (070 682) 3036.

MIGHTY NINETY PACKS ALL 90pc,. inc.var.

BUY SIX PACKS AND GET A SEVENTH PACK FREE!
POSTAGE UP TO 4 PACKS 15p PER PACK. 5 PACKS OR MORE POST FREE.

MN1 300 } wart pre-formed resistors,
MN2 200 § and § watt resistors.
MN3 100 1 and 2 watt resistors.

MN4 50 wire wound resistors.
MNS5 100 metal oxide resistors.
MNG 12 assorted potentiometers,
MN7 25 assorted pre-set resistors.
MNB 50 assorted electrolytic caps.
MNS 100 assorted ceramic caps.

MN10 | 100 mixed caps, poly. ceramic.
elect, mica, etc.

MN13 | 20 assorted transistors.
MN14 | 40 1N4148 diodes.

MN22| B -2° LED's with clips 4 red,

2 yellow, 2 green).

MN23 11b nuts, screws, washars, etc.

MN31 15 assoned trimmer caps.
MN32 15 30pF beehive rimmers.
MN3a 25 min. glass reed switch.
MMNaD 50 polystyrene capacitors.
MNa2 10 BC107 transistors.
MN43 10 BC108 transistors.
MNag 10 slide switches sp/co.
MN51 10 -2 red led.

MNS52 10 125 red led.

MN53 20 0-1 mid 25V ceramic disc.
MNS4 | 200-01 mfd 25V ceramic disc.
MNEB 2 « CAT23 voltage reg.
MNE1 3 « TIP32 rransistor.

MNB2 3 < TIP31 transistor.

MNB3 30 mixed polyester caps.,
C280, Siemens. ate.
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CHORDGATE LTD (Dept C)

75 Faringdon Road, Swindon, Wilts.
Tel. (0793) 33877

Retail premises at above address.
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1000 PRINTCHRS (1473

1010 INFUT"GTH LOTATOR" ;A%
1020 L1=ASCUHIDS(AS,1,1))
1030 L2=ASCIAIOSCAS,2,1))
1040 NT=VAL(HIDS(AS,3,1))
1050 N2=VAL(HIDS(AS,4,1))
1060 L3=ASC(HID$(AS,5,1))
1080 LET L2=L2-24.5

1090 LET 1=N141

1100 1F N2=0 THEN I=1-1
1110 ON 1 GOTO 1120,1130,1140,1150,1160,1170,1120,1190

1120 LET L2=L2+.479 : GOTO1209
1130 LET L2=L2+.354 : GOTO1200
1140 LET L2=L2+.22% : GOTO1200
1150 LET L2=L2+.0875 : GOTO1200
1160 LET L2=L2-.021 : GOTO1200

1170 LET L2=L2-.146 : 60701200
1180 LET L25L2-.271 : 60TD1200
1190 LET L2=L2-.396
1200 IF L3=65 OR L3=66 Ok L3=72 60TO 1230
1210 IF L3=67 Ok L3=71 OR L3=74 THEN L2:L2-,042:6070 1230
1220 L2=12-.083
1230 LET A=INT(L2)
1240 LET B=(L2-A)*40
1250 IF L1<B5 THEN LET L1=2#(L1-64)-1:B$="EAST":60701270
1260 LET L1=2+(90-L1)+1:B$="UEST"
1270 LET N2=N2-1
1280 IF N2=-1 THEN N2=9
1290 IFES="UEST" 6OTC 1350
1300 LET L4=-5B+(N2¢12)
1310 IF L3769 AND L3<73 GOTO 1340
1320 TF L3765 AND L3<69 THEN La=L4+g : GOTO 1390
1330 L4=L4+4
1340 60T 1390
1350 LET L4=58-(N2+12)
1360 1F L3269 AND L3<73 GOTO 1390
1370 1F L3265 AND L3<69 THEN L4=L4-8
1480 L4=14-4
1390 L4=L4/60
1400 L1=L1+L4
1410 LET C=INT(L1)
1420 LET D=(L1-C) 440
5000 PRINT
5010 PRINT
5020 FRINT"LONGITUDE = ";C;"DEGREES™;INT(D);"NINUTES ";B$
030 PRINT
5040 PRINT'LATITUBE = “;A;"DEGREES";INT(E);"MINUTES NORTH"
KEADY.

6070 1390

IRUN OF PROGRAM

UTH LOCATOR 7 IN&1A

ILONGITUDE = 1 DEGREES 54 MINUTES WEST

| ATITUDE = 53 DEGREES 13 MINUTES NORTH

to T when we apply one correction, but if the letter is U to
Z we apply another:

1250 IF L1 <85 THEN L1 = 2*{L1-64)—1 : BS = "EAST" : GOTO
1270
1260 LET L1 =2*:90-L11 +1:BS$="WEST"

If you try the two formulae out on a calculator, you will
find that the value of L1 agrees with Table 1.

Again we use different corrections for the second figure
and last letter for East and West longitudes. We will
calculate these in minutes (as Table 1) and then convert to
decimals before applying them to L1. N2 has values of 1
to @ but for our purpose it would be better if it ran from @
to 9, for a simple formula like L4 =—58 +(N2*12) will
give the values —58 to +50 for the values of N2.
Similarly, L4 =58 —(N2*12) makes the values run from
+58 to — 50 (Table 1). Further corrections for the value
of the last letter are applied if necessary and the output is
formatted, just as was done for the latitude.

1270 LET N2 =N2-1

1280 IFN2=-1THENN2=3

1290 IF BS ="WEST" GOTO 1350

1300 LET L4 = —58 +(N2*12)

1310 IFL3 > 69 AND L3 <73 GOTD 1390

1320 IFL3>65AND L3 <69 THEN L4 = L4 + 8:GOTO 1390
1330 L4=L14+4

1340 GOTO 1390

1350 LET L4 =58 —(N2%*12)

1360 IF L3 > 69 AND L3 < 73 GOTO 1390

1370 IF L3 > 65 AND L3 < 69 THEN L4 = L4 —8:G0TO 1390
1380 L4=L4—-4

1390 L4=14/60

1400 L1=L1+14

1410 LET C=INT(L1)

1420 LETD=(L1-C)"60

5020 PRINT“LONGITUDE =":C:"DEGREES”:D;"MINUTES":BS

We now have a complete program! It may seem rather
cumbersome but in practice it works quickly. Virtually as
soon as you press the RETURN key after entering the
QTH locator the answer appears on the screen. The com-
pleted program is shown in Fig. 1. A couple of PRINT
statements have been added to tidy up the output and B
and D in lines 5020 and 5040 have been changed to
INT(B) and INT(D) so as to stop the computer printing
out something like 13:4200091 minutes, which is
pointless and irritating.

In the next article we will add the facility to work out
how far from your home station the QTH locator is and
then add means to use the program for log keeping in a
contest.

Fig. 1

program to output the information—note all QTH locator
latitudes are North.

5040 PRINT"LATITUDE =";A;"DEGREES";B;"MINUTES NORTH"

A similar process is now carried out to extract the
longitude information from the QTH locator, but using
different parameters. The value represented by the first let-
ter (L1) varies from 01° 00’East for “A™ to 39° 00'East
for “T", incrementing in steps of two degrees per letter,
and then “U” = 11° 00'West decrementing by two degrees
per letter to “Z” =01° 00'West (Table 1). We therefore
first test the ASC value of L1 to see if it is a letter from A

Practical Wireless, June 1981

SEE YOU THERE

Visit the Practical Wireless Stand at the
RSGB Exhibition at Alexandra Palace (Palm
Court Hall) 28-30 May. Talk to Vic Goom and
Phil Ciotti, designers of the PW “Helford”,
who will be on our stand from 2-4 p.m. on
Saturday May 30, or take advantage of our
special microwave dish offer. You could even
do both!
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SPECIAL
PRODUCT
REPORT

TRANSGEIVER

It is now almost a year since we reviewed Standard’s 70cm
mobile f.m. transceiver and when the C78 portable rig was
announced we were eager to get our hands on one to see if
it maintained the high standards set by the C7800. We were
not disappointed.

The C78 is one of several new 70cm rigs to be released
onto the UK market by the big Japanese manufacturers and
it differs from any of the competition in that it is a portable
transceiver first and a mobile one second. In this respect it is
complementary to, and does not replace, the C7800.

For portable use it can be run from internal batteries,
either ten NiCads or nine HP7 dry cells and with the sen-
sitive receiver fitted should perform very well when used
slung from one’s shoulder in its carrying case and fitted with
its “rubber duck” antenna. To get the best results it had to
be held away from the body but this was not difficult. The
overall size of the basic transceiver was small enough to be
convenient but the controls were not unduly cramped.

The main controls were on the top panel (or front panel
depending on whether you were portable or had it installed
in its bracket for mobile use). The general impression of
the controls was that they were a miniature version of the
C7800 with a similar push button keypad for controlling the
main operations. Channel selection is by a single knob which
shifts the frequency up or down in steps of 50 or 26kHz as
determined by a switch on the back.

Access to this switch along with the batteries and
memory back-up selection switch is through a large hatch
which is held in place by a screw with a slot large enough to
accept a coin. This hatch proved awkward to open and close
but once the NiCads were in place and the switches set
there was no need to open it again. The back panel carries a
slide switch to select the light for the meter and give a bat-
tery check using the meter, a socket to accept a small plug
for battery charging, the main antenna socket (50238), the
external power socket and a small push button to reset the
MPU in case of malfunction.

On-off and volume are controlled from one knob while the
squelch control is by another matching knob. Tone for
repeater operation is by depressing the keypad marked caLL
and another pad switches the battery saver on.

There are two slide switches beside the microphone
socket to control the scanning functions and simplex,

56

repeater and reverse repeater working. Unlike the C7800
this rig is equipped with this useful function which makes
repeater operation much easier.

The C78 has six memories, five can be used to store any
channel in the rig’'s TOMHz range while the sixth is used to
store the required repeater shift. In the case of the UK
repeaters this memory would be programmed at 1:6MHz
and it is vital to remember that if you let the NiCads run
down or forget to change the dry cells—or even if you have
no batteries fitted and use it from an external source, this
shift must be re-programmed before you can use a repeater.

The scanning control can be set to scan either a TMHz
section of the band or to scan the five memories for either
busy or vacant channels or auto with a fixed pause on a busy
channel. It is not possible to scan the memories when the rig
is set for repeater operation and in this mode all the memory
controls are locked. This means that if you have program-
med repeater frequencies into the memories it is necessary
to revert to simplex mode before another channel can be
retrieved.

The liquid crystal display shows the receiver frequency
selected and changes, when the p.t.t. is pressed, to show
transmit frequency. This is very useful for repeater working.
A small analogue meter doubles as an ‘S’ meter for receive
and a power meter on transmit.

As with the other Standard products an excellently
produced handbook comes with the equipment and contains
full operating information as well as complete maintenance,
repair and alignment details.

The construction of the C78 and its associated equipment
is well up to the standard set by the C7800 and based on a
year's experience with that rig this newcomer should prove
to be reliable and stable.

For those amateurs who want to use their rig as a mobile
rig, a base station as well as a portable transceiver Standard
have produced a matching r.f. power amplifier which
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STANDARD C78

A ol
The battery compartment lid \
is removed using a small coin :

The C78 slides into its special
bracket, making all connec-
tions at the same time

Construction is of the same high
standard as the C7800
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LONDON'S AMATEUR RADIO STOCKIST
RA DIO SHA CK . . . just around the corner from

West Hampstead Station (Jubilee Line)

Drake

TR-7 Transceiver £1,035.00
PS-7 Power Supply £207.00
R-7 Receiver £989.00
L-7E Linear £897.00

Bearcate 220FB

With4m, 2m & 70cm FM Amateur Bands

FREQUENCY COVERAGE . .. 66-88MHz FM; 118-136MHz AM (Aircraft Band); 144-
174MHz FM; 420.45-512MHz FM. This coverage includes the 70cm: 2m: 4m EM
AMATEUR BANDS. To programme this Receiver you simply punch in the frequencies you
wish to monitor. To AUTOMATICALLY SEARCH MARINE FREQUENCIES YOU JUST
PRESS ONE 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

TS-830S Transceiver £639.00
TR-2400 2m Hand Held £198.00
TR-7800 25w 2m FM £268.00
TR-9000 2m Multimode £345.00
TS-130S HF Transceiver £491.05

COLLINS
KWM-380 Transceiver £1,897.50

DO YOU HAVE

YOUR _
RADIO SHACK
CARD YET? g

E o mmwom [mp =S

Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher,
R. L. Drake, Ten-Tec, A E A, Bearcat, stockists of all Amateur & Computer Products

RADIO SHACK LIMITED 188 BROADHURST GARDENS, LONDON, NW6 3AY
TELEX 23718 TELEPHONE 01-624 7174
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BB...THE COMMUNICATIONS

PEOPLE

R. F. TRANSISTORS CONNECTORS

INTEGRATED CIRCUITS BASE ANTENNAS

POWER UNITS MOBILE ANTENNAS

MULTI METERS SWR METERS

TVI FILTERS MATCHERS

* % % A H %

ANTENNA ROTORS LINEAR AMPS

* % % % ¥ A

BOOKS * POWER MIKES

- BAMBER ELECTRONICS
COMMUNICATIONS HOUSE _
5 STATION ROAD, LITTLEPORT, CAMBS CB6 1QE
PHONE ELY (0353) 860185 (TUESDAY TO SATURDAY)

Helford components:—
WITH A " Best Selection PT9795 per pair £17.90
RECEIVER C t LOWEST Monolithic R/D Ceramic 100NF  each £0.20
a l'OﬂICS 21 VFO P.C.B. £1.15
FROM . Buffer P.C.B. £1.15
G4CLF P.C.B. £4.24
MEDIUM WAVE/SHORT WAVE e b e
Trio R-1000 is a high class general coverage receiver covering 30 bands between 200kHz and ey - 2
30MHz with a PLL synthesiser. Both digital display readout (1kHz 1esolution) and analog dis- Pre-Amp P.C.B. £1.4
play [10kHz resolution! are provided for easy and accurate tuning. The R-1000 also includes a Ist-Amp P.C.B. £1.36
quartz digital clock with timer, three IF filters, RF ATT and tone cont-ol, ete. 10 ensure the best WR106 Driver Board £1.90
receiving conditions for each mode 240V AC/12VDC supply. £285. WR108 PCE Trans/Ends £0.65
WR109 PCB Trans/Ends £0.65
AIRBAND (VHF) WR115 PCB Bias Regs £0.89
Signal R517 portable, fully tuneable 118 1o Lowe AP12 portable 12 crystal controlled SL1612 :;gg
143MHz with provision for 3 crystals lexira) channels, rechargesble batteries & charger in- SL1621 2
1.8pV  sensitivity. Fine Tuning contral, cluded. Micro-computer tuning. 0.5uV sen- 5L6270 £2.51
Telescopic aerial. £49 sitivity EB9 + crys-als £2.80 ea. SL1640 £2.07
SLE310 £2.51
MARINE/AMA TEUR (VHF) 2NB771 gg-g;
Search SR - fully tuneable coverage - provi- EI‘:; s frm‘:m{ szlllll\:mlll‘:‘nea]flell[suuj:aﬁ; SL560C el
sion for 11 crystals. Fine tuning and Squelch tun/scan/manual mom,sj of aperation. BA182 L
conteols.  12Vde  supply. Excellent value Variable squeleh cantrol. 12V d.c. supply. £78 78L06 £0.59
atonly £78. - crystals £2.80 sa. J304 £0.54
J310 £0.87
Belcom nMHZl?B automatically scans up Lowe FS10 portuble, 10 crysial controlled FX2249 per pair £0.60
to 7 crystal t Is with i i Is automatizally scanned. SBL-1 {(MD108) £4.90
for 10 additional  fixed Recharg batieries & charger included. SLEB0C £4.97
240Vac/12Vde supply. Incl, 8 channels. £120 Telescopic aerial. £82 - crystals £2.80 ea. \ Postage & Packing £0.35.
VFO/CAP 4170/75/023 incl. 12 £8.84
'_‘SYNTHESISED SCAN - AIR/MARINE ETC VFO ADJ.-"T(?HO. Ball Drive 5620 £4.41
The wultimate scanner for 32,000 channels covering 26-88, 108-180, 4 Gang (Preselect) CAP.
380 51-.MH: AM and FM. 18 memory channels, 2 speed scan, I squelch modes - Digital 5318/4/102 £7.73
Clock Display. Listen to 10m-70cm Amateur, Aircraft, and Marine Bands. 240V a.c/12V d.c. Preselector (Reduction Drive)
supply ALL FOR ONLY £237.00 5870/3 £1.76
Bearcat 220FB - fully synthesised Scanner Hsgen;;-moa fully synthesised to search i + Postage & Packing £0.50
covering 66-88, 144-174, 420-512MHz FM 30-50, 144-174, 440-512MHz + 10 selec-
plus 118-136MHz airband 240Vac/12Vde table scan channels 240V ac/12V dc. Highly
supply, £258 recommended at only £180, H o M E B R U RADI o
nd_:lilin_nll crystals lor above :er.jeiue;s: Airband & Marine, £2_80: Amateur, £2.40. (DESIGNERS HELFORD
All prices include VAT but add carrisge: S.W. & Regency receivess, £5.50; others £ 1,50, TRANSCEIVER)
EASY TERMS available. Access and Barclaycards welcome
55 Ashley Road, Parkstone,
nics LTD. COMMUNICATIONS HOUSE, Poole BH14 9BT.
o _ (Dept. 186) 20 WALLINGTON SQUARE, Delivery on Jackson Capacitors
WALLINGTON. SURREY. SM6 8RG. ’ 4/6 weeks.
Tel 07-669 6700 (9 a.m. to 5.30 p.m. Sat 1 p.m.) Closed lunch 12.45- 145
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ALAN VIARTIN G8ZPW

The Latest Rigs!

Just received, is red-hot information on

the introduction of three new rigs, one .

each from Yaesu, Standard and Trio.

Yaesu's FT-290 (FT-490 in Japan)
is a 2m portable transceiver whose
main features include: 2 v.fo.s; 10
memories; memory scan; bandscan;
priority channel; 25W output; l.c.d. dis-
play; needle indicated S-meter and
measures 195 x 150 x 58mm.

Hopefully, further information will be
available, when this issue is published,
from: Amateur Radio Exchange, 2
Northfield Road, Ealing, London W13
9SY. Tel:071-579 5311.

The Standard C-85 is a 2m v.h.f.
version of their C-78 portable/mobile
70cm transceiver, as mentioned in
“Production Lines” (March 1981) and
reviewed in this issue.

Main features are:
auto-scan; manual Up/Down scan via

5 memories;

the microphone; automatic calling
channel selector, memory scan;
busy/free/vacant scan switch; 3-

position simplex/repeater switch; bat-
tery save facility; MHz shift button and
1W output for portable operation. Also
available is the interconnecting mount-
ing bracket which provides direct
plug-in power and signal connections
and a 10W linear amplifier for mobile
operation.

Further information from: Lee Flec-
tronics Ltd., 400 Edgware Road, Lon-
don W2. Tel: 01-723 5521.
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Trio have just announced that they
will be introducing the TR-9500 70cm
all mode (f.m., u.s.b.,, c.w. and ls.b.)
transceiver based on, and almost iden-
tical to, the very popular TR-8000 2m
all mode transceiver.

Some of the main features are: 2

v.f.o.s; N-type antenna socket; 6
memory channels; memory scan plus
various other scan modes; MHz step
button; switchable 10W Hi, 1W Lo
power output; and also possesses a
large bright green 5-digit l.e.d. display.

Information on the TR-9500 will
hopefully be available sometime in
May from: Lowe Electronics Ltd.,
Chesterfield Road, Matlock, Derby-
shire. Tel: (0623) 2817/2430.

| am afraid that at the time of going
to press, details of price and availability
of these three rigs was not available.

HBICV

| am informed of the availability of a
reasonably priced, compact beam an-
tenna for 2m based on the renowned
HBICV design.

This 2-element antenna features a
double-gamma match system enabling
rapid adjustment for lowest s.w.r.
matching. With its directional proper-
ties this antenna will provide very
effective gain over normal vertical
omni-directional antennas. Its compact
nature makes it ideal for use in portable
situations and for direction finding
hunts.

Details are available for phasing a
pair of these antennas together to
provide a very potent performance.

The HBYCV antenna, with its 4dB
gain over a dipole, probably represents
the best combination of physical size to
gain. It is constructed of high quality
materials and costs only £7.50 plus
£2.50 p&p from: The CQ Centre, 10
Merton Park Parade, Kingston Road,
London SW18. Tel: 01-543 5150.

VHF Monitor

Northern Communications introduce a
v.h.f. f.m. monitor receiver, called the
"Wolf 1200".

This full coverage 2m (144-
146MHz) receiver features v.f.0. tuning
via a dual-speed slow motion drive and
also has provision for twelve optional
crystal controlled channels.

The crystals are generally available
and cost between £2.50 and £3.50 per
channel depending on type and
specification. Fitting is simple, the
holders being accessed through a
cover plate on the underside of the unit
and no special tools are required.

The main facility of the unit is the
auto-scan function of the twelve
crystal controlled channels. Busy chan-
nel indication is by any one of twelve
l.e.d.s arranged in a circle on the v.f.0.
tuning knob.

When, in operation, the signal disap-
pears the receiver holds for a short
period, then proceeds with its scan.

www.americanradiohistorv.com

Any of the channels may, of course, be
selected and held manually.

Measuring 190 x 160 x 150mm,
the unit sensitivity is 0-5uV/12dB and
requires a low current 12V d.c. (—ve
earth) power source.

The “Wolf 1200" costs £46.00,
which includes VAT and p&p, as does a
marine band version, the “Wolf
1200/M" and both are available from:
Northern Communications, 303
Claremount Road, Claremount, Halifax,
West Yorkshire HX3 6AW. Tel: (0422)
40792,




This amplifier is designed to feed a loudspeaker at the rear
of a car fitted with stereo speakers in the front doors.
Passengers in the back seat cannot always hear adequately
when the front speakers are situated in the doors and
partially masked by the driver and front-seat passenger.
The supplementary amplifier provides a further three
watts r.m.s. of audio power at the rear of the car, in either

“mono” or “ambio”™ mode (this will be described later),
selectable by a switch accessible to the driver. No internal
connections need to be made to the existing stereo equip-
ment. In the case when the car radio supply is not
switched via the *“services™ position of the ignition switch,
an on/off switch should be fitted. The system is designed
assuming the use of a 4Q) speaker throughout.

Mono/Ambio Facility

If the left and right channel signals from a stereo source
are added (i.e. “summed together”) we obtain a mono
signal. The mono signal contains all the components of the
original stereo signals, but of course, the directional infor-
mation is lost. Our amplifier provides a mono signal as one
of its two switchable options. and this has proved to be a
useful facility for passengers travelling in the rear of
the car.

If the left- and right-hand are subtracted from one
another we obtain a “difference” signal. When this signal
is reproduced from behind those listeners to what is
otherwise a conventional stereo system, we have an
“ambio system”. This produces signals predominantly
associated with the ambience or reverberation present in
the original stereo. This really constitutes a primitive
“surround-sound™ system, which despite its simplicity can
yield impressive results on a variety of programme
sources. It is well known that stereo, confined to the inside
of a car, can be very effective. The same considerations
apply to the ambiophonic sound presented by the use of a
difference signal at the rear. The ambio effect is the other
switchable option provided by the supplementary am-
plifier.

Why The Choice?

The ambio system is best demonstrated when there are
no passengers trying to listen intently in the back seat. The
reason is quite simple, if the source signal is mono (the left
signal is equal to the right) as is m.w. and l.w. radio or
mono tape playing, the difference between the channels is
zero and the ambio signal vanishes!
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The same applies to a mid-stage singer in a stereo
signal. His voice will not be reproduced through the rear
channel, although the difference signals from the band will
be present. Announcers are affected in the same way. If
these “centre” or mono signals are to be heard from the
rear speaker, the supplementary amplifier has to be
switched to mono so that the centre signals from the two
stereo channels add together instead of cancelling each
other out.

Another element of choice occurs if a noisy stereo radio
signal is being received. Because the stereo difference
signal in the f.m. transmission is the first to be affected by
indifferent reception conditions, noise will be present in the
ambio channel to a much higher degree than in the stereo
channels. This can lead to a ridiculous situation: imagine a
news broadcast on a noisy stereo transmission!

Since the stereo transmission is effectively mono during
a news broadcast, there will be no audio from the rear but
a large background hiss will be present if reception condi-
tions are poor. Switching the supplementary amplifier to
mono results in the noise cancelling out, and the announ-
cer being clearly reproduced from the rear channel. This
mode of operation is probably the best compromise if
stereo reception is indifferent—but not bad enough to
warrant switching to mono.

CONSTRUCTION

Al il Beginner

BUYING GUIDE

Constructors of this project should have no dif-
ficulty in obtaining the components. Maplin Elec-
tronics can supply the TDA2030 i.c. and the box,
while a study of the advertisements in this issue
will provide sources for the other components.

APPROXIVIATE

cosT TR
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Fig. 1: A simplified diagram of the system
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Fig. 2: The circuit diagram of the supplementary car
audio amplifier
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Fig. 3: Frequency response graph

Circuit Description

The design of the amplifier is substantially simplified by
the use of the SGS-ATES audio chip type TDA2030. This
device is virtually a power op-amp, capable of driving a
4Q) load, but having the usual inverting and non-inverting
inputs of a conventional op-amp. This enables the sum and
difference switching associated with mono and ambio
operation to be very simple, as we shall see later.

The system is shown simplified in Fig. 1, the two stereo
channels are introduced at L and R. The signals are taken
directly from the existing speaker outputs of the car stereo.
Matters such as biasing etc., are not shown in Fig. 1 for
simplicity. The first consideration is mono operation; in
this case signal L is equal to signal R. The output to the
loudspeakers has to be equal to L or R, not L plus R.
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Therefore L and R each have to provide one half of the
drive necessary to produce a loudspeaker output equal to
that already present at one of the stereo speakers. Thus.
the gain from either L or R to the output has to be 0-5,
and from basic op-amp theory this determines that
R1=R2=2R35.

For ambio operation the R signal is fed to the non-
inverting input of IC 1, the drives therefore are in opposite
phase and subtract from one another. Note that R3 and
R4 are included to provide attenuation of the signals to the
“front-end” of IC1, which would otherwise be overloaded
by the approximately +5V swing of signal at L and R.

* components

Resistors

+W 5% Carbon

1Q 1 RS
220 1 R10
10kQ2 1 R3
12k&2 1 R4
100k 4 R5,6,7.8
390kQ) 2 R1.2
Capacitors

Polyester

10nF 1 C7
0:-1uF 2 C4,6
Axial Electrolytic 16V
470uF 1 €3
1000uF 1 C5
Tantalum Electrolytic 16V
10pF 2. Ct2
Semiconductors
Integrated Circuits

TDA2030 1 IC1

Miscellaneous
Plastics box 100 x 76 x 41 mm:; s.p.d.t. switch.
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Fig. 4 (above): The copper track pattern for the p.c.b.

shown full size. Fig. 5 (above right): The component

placement drawing for the supplementary car audio
amplifier printed circuit board

Detailed Design

The full circuit is shown in Fig. 2. Resistors R5 and R6
bias the non-inverting input of IC1 to “half-rail”. The out-
put is d.c. coupled to the inverting input via R7 and R8.
The d.c. feedback is therefore 100 per cent and the op-amp
d.c. level sets itself to the bias at the junction of RS and
R6. The audio signals are coupled into IC1 via C1 and
C2. Otherwise the function of the input arrangement is
exactly as described previously.

The feedback resistance is split into two parts, R7 and
R8. The effect of R7 connected in parallel with C3 is
shown in the response curve in Fig. 3. It will be seen that
the unity gain referred to earlier only occurs at low fre-
quencies; at higher frequencies the gain is reduced by a
calculated 4-5dB. The effect of this is two-fold, on ambio
operation high frequencies (i.e. difference signals) tend to
predominate, and the attenuation of upper frequencies
produces a more natural ambio sound.

On mono the rear signal is given a bass lift; this appears
to be no disadvantage. The ear is not particularly direc-
tional at low frequencies and the overall impression is that
of having a better bass response. Signal intelligibility is
certainly not impaired.

Zobel Network

A Zobel network formed by C4 and R9 assists in
reflecting a purely resistive load into IC1 at all audio
frequencies. The standing d.c. is blocked from the
loudspeaker by CS. Resistor R10 provides a d.c. path for
charging CS5 should the speaker be disconnected, but its
use is not strictly essential. Lastly capacitor C6 is con-
nected directly across the supply rail, close to IC1, and is
included to provide h.f. decoupling preventing instability.

Nate the differences in efficiency of the additional
speaker and the originals may be compensated by chang-
ing the value of R8. The recommended limits are 82kQ
and 120kQ.
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Construction

This unit may be built into either a plastics or an
aluminium box. Layout is uncritical, apart from the posi-
tion of C6 (mentioned earlier). The TDA2030 has its tab
connected to negative supply, so for heat sinking the i.c.
may be bolted directly to the box without an insulating
washer. All very convenient and easy. ®

Oscilloscopes

\f =y

Limited quantities _

- r'ces'
available at Unrepea table P
MODEL OSC 3C -95
3" DC—-5MHz £99Inc.VAT
MODEL 4810 .95
4" DC - 5MHz £1 14Inc.UAT
MODEL 5810 %
5" DC-10MHz £1 69 Inc. VAT o
10-1 PROBE INCLUDED FREE g:fj::;,:cjzf;m“——-—f;g;;
PRICES TO RISE 20% WHEN moneybeck gusreniss.
CURRENT SUPPLIES EXHAUSTED. i s iost,
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 50V per division.

[er— If 10mn Dc Rudggtfd. IeaSII\adoit‘arated
— and clearly readable
L4 piGITAL S - o
e TS R
a8 ' MULT"METER Dc C:rrenl 001 — 199 mA

Resistance QU1 — 1999 KQ
Pius low battery indication

<95 Inc. VAT

Please include £1.20 post, packing and insurance

=7 £3
Eureka Electronics Lid

Castle House, 27, Castle Street,
Brighton, East Sussex. BN12HD England
Telex: 877835 Telephone: (0273) 28451 and 202016/7
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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 FORGET THE FREE FINANCE SCHEME
Give us a ring for full details {subject to clearance and a minimum of £100 in-
voice) we will help you to enjoy new regular priced Yaesu, KDK, Gem Quad,
Ascot, SMCHS, CDE, Hy Gain, Stolle, Channel Master, SMC, Hansen, MFJ,
KLM, Mirage, and Hi-Mound — Tomorrow! (You pay only The Cash Price!l!).

FT202R
£109

TW. & chnl.
2

m
Handheld

FT207R
£195

3W. 2m

0-15 30MHz General Coverage Receiver.
AM/SSB/CW/FM (Memory Version £389)

POWER UNI
RU120406 £1

4 amps cont. 6 surge « 13-8V,
Regulated supply

RS120810 £30

8 amps const. 10/11 surge « 13.8V.
Full foldback etc.

$S$122535 £99

25 amps const. 35 surge « 13-8V.
Foldback, short circuit proof etc.

FT404R
£179

3W. 6 chnl.
70 cms
Handheld

FT708R
£199

TW. 70 cms|
25kHz
Synthesized

2m, Synthesized. 25, 124, 1kHz steps FM

0°5 30MHz General Coverage Receiver. 230V 1kHz, 100, 10Hz.steps SSB, 10W PEP

ac. 12V dc, + Battery pack. AM/SSB

70cm, Synthesized. 100, 25, 1kHz steps FM,
1kHz, 100, 10Hz steps SSB, 10W PEP

* FTS02DE  £713.00
* FT90Z0  £724.60

FT902DM £799

10-160m, SSB, CW, AM, FM, Deluxe
Digital, Kayer, fan, variable bandwidth etc.
etc.

FT707 £529

10-80m. 100W PEP,SSB, AM, CW. Variable IF
Bandwidth. Digital. 8 Bander. (10V model £455.)

* PRICES INCLUDE VAT @ 15% * FREE SECURICOR DELIVERY

w FT1012AM £B15
* FT1012FM  £629
* FT1012DAM £B86

FT101ZDFM £599

10-160m, SSB, CW, Digital, Variable
IF bandwidth (FM or AM, Digital or
Analogue).

* 2YEAR IMPORTER WARRANTY

‘<> SOUTH MIDLANDS COMMUNICATIONS LIMITED

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

S.M.C. Agents
G3Z%L Stourbridge (03843) 5317

S.M.C. (Leeds) BRANCH
GMBGEC Edinburgh (031665) 2420 Colin ¥

A CHESTERFIELD,
Colin Thomas, G3PSM

5.M.C. (Jack Tweedy) LTD

S.M.C. (Jack Tweedy) LTD
WOODHALL-SPA,

GI3WWY Tandrages (0762) 840655
GI3KDR Bangor (0247) 55162
GW3TMP Pontybodkin (035287) 846/324
GWBEBB Swansea lo?fﬁ %7'757‘
GJ4ICD Jersey (0634) 8!
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257 Otley Road,

Leeds 16, Yorkshire. New ittington, Chesterfield.
Leads (0532) 782326 ?0
9-5.30 Monday-Saturday

Aoger Baines, G3YBO

Jack Tweedy, G ZY
102 High Street,

150 Horncastle Road,

Woodhall Spa, Lincolnshire
Woodhall Spa (0526) 52793
9-5: Tues-Sat {+ appointments)

Chasterfisld (0246} 453340
9-5 Tuesday-Saturday
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Books

for
radio

amateurs

RSGB Publications

A Guide to Amateur Radio 1181h edn. paperback).......

A Guide to Amateur Radio (18th edn, hardback)
Amateur Radio Awards (2nd edn)

YOUR
SOMMERKAMP
IMPORTER

1 Railway Road,
Blackburn, Lancs. Telephone: 51842.
(Telephone Evenings: Bolton 592929 G4GHE)

Amateur Radio Operating Manual
Amateur Radio Techniques (new 7th edn)
OSCAR — Amateur Radio Satellites
RSGB Amateur Radio Call Book f/atest 1981 edn)
Radio Amateurs’ Examination Manual (8th edn)....
Radio Communication Handbook (5th edn) Vol 1
Radio Communication Handbook (5th edn) Vol 2..
Radio Data Reference Book (4th edn)

Test Equipment for the Radio Amateur (2nd edn)..
TVI Manual (2nd edn)

SOMMERKAMP FT767DX
— Same as the FT707 reviewed this month, but
includes CW Filter and a YM35 microphone. Full
coverage from B0-10 meters, plus of course, the new
WRAC bands.

£559 inc. VAT.

VHF/UHF Manual (3rd edn)

OTHER SOMMERKAMP H.F. RIGS
FT277ZD. BO-10 metres, AM, SSB and CW. Inc. mic. CW filter,

cooling fan, DC converter. £659
FT7B. 80-10 metres, complete coverage, inc. mic and mobile
bracket. £429
FT902DM. 160-10 metres, AM, FM, SSB, CW and FSK. Inc. mic,
filters, DC converter and cooling fan. £959

World at their Fingertips

Logbooks
Amateur Radio Logbook

Mobile Logbook

Receiving Station Logbook

Wall maps
Great Circle DX Map

IARU QTH Locator Map of Europe
QTH Locator Map of Western Europe ....
World Prefix Map

SOMMERKAMP 2m TRANSCEIVERS

TS280. BO channel synthesised mobile rig, complete with mic and
fixing brackets.

50W O/P version. £199

10W O/P version. £159

FT480R. Multimode mobile, complete with scanning microphone

and slip-in bracket. £359

Morse instruction
Morse Code Cassette Stage 1 (Swpm)

Other Publications

A Course in Radio Fundamentals (ARRL).
Active Filter Cookbook (Sams)
All About Cubical Quad Antennas (RP1).

Amateur Television Handbook (BATC).......
Antenna Anthology (ARRL)

We stock genuine Sommerkamp accessories — power units, SWR
meters, aerials, etc.

ACCESS and BARCLAYCARD. Send SAE for further details of the
Sommerkamp range.

ARRL Electronics Data Book

Beam Antenna Handbook (RPI}

Beginner's Handbook of Amateur Radio (Sams)
Better Short Wave Reception (RPI)...........
Care & Feeding of Power Grid Tubes (Vari
CMOS Cookbook (Sams)

FM & Repeaters for the Radio Amateur (ARRL).....
Hints and Kinks for the Radio Amateur (ARRL)
Practical Antennas for the Radio Amateur (SCELBI).
Radio Frequency Interference (ARRL)
Shortwave Listeners Guide (Sams)
Simple Low-cost Wire Antennas (RPI)
Single Sideband for the Radio Amateur (ARRL).
Solid-state Basics (ARRL)

Solid-state Design for the Radio Amateur (ARRL)
The ARRL Antenna Book

The Complete Handbook of Slow Scan TV (Tab)
The Radio Amateur’s Handbook, 1981 (ARRL)..
The Radio Amateurs VHF Manual (ARRL)...

Understanding Amateur Radio (ARRL)
World Atlas (RACI)

NEW EQUIPMENT AT SPECIAL PRICES

SWAN 100MX Transceivers HF £345 incl. VAT
NEC CQ P2200E 12 Channel 2M FM Transceivers 3 watts out
£145 incl. VAT

{We have a few 7 and 9 ch / jons at ponding
SADELTA TABLE MICS fitted with processor and pre-amp and
two meters. £27 incl. VAT

Carriage on SWAN 100MX £9 extra and the other items £2 extrs.)

Quality crystals for 2 metres HC25/U £1.65 each incl. VAT.

SO TX 12.0833 RX44.7666 R4 TX 12.0916 RX45-0000
S23 TX 121312 RX44.9583 R5 TX 12.0937 RX45.0083
RO TX 12.0833 RX44.9666 R6 TX 12.0958 RX 450166
R3 TX 12.0895 RX44.08956 R7 TX 12.0979 RX45.0260
R8 TX 121000 RX45.0333 R9 TX 12.1020 RX 454166
VALVES EL84/6BQ5 70p each incl. VAT. EF184/6EJ7 8Cp each
incl. VAT. Please add 20p for post and packing for any quantity.

William Munro (Invergordon) Limited

100 High Street, Invergordon, Ross-shire IV18 ODN
Tel: 0349 852351 Access Barclaycard Telex: 75265

World Radio TV Handbook, 1981 (Billboard)
80m DXing (CTI)

99 Ways to Improve Your

PROGRESSIVE RADIO

ALL ORDERS DESPATCHED BY RETURN POST

SEMICONDUCTORS. 2NS062 (100V BOOmA) SCR 18p. BX504 opto Iisolator 28p. CA3130
95p. TDA2611A £1.70p. Tag4443 SCR 4Bp. Texas R1038 power trans, B0p. TDA1151 26p.
SWITCHES. Min. toggles, SPST 8x5x7mm 42p. DPDT 8x7x7mm BBp. DPDT cloff
12x11%9mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 38p. PUSH TYPE, push on 16x6mm
15p, push to break version 17p, MERCURY (TILT) SWITCH, 1"x}" 3Bp.

ANTEX SOLDERING IRONS: Models C16, CX17 and X25 all £3.95 each. NSA1198 84
digit multiplexed displays, com. cath. with data sheet £1.45p. SPECIAL OFFER TIL209 Red
bk i s LED's 10 for 78p. 0.2" LEDS. red, yellow, green 10p each.

g The y also publ ol P range LINEAR L.C.'s. LM300 40p, LM301 55p, LM308 £1.30, LM324 £1.00, LM388 95p, LM358
of books, log books and maps for the radio amateur. Contact the 50p, LM386 90p, LM3900 80p, LM3309 75p, CA1310 £1.70, CA3018 £1.00, CA3028
membership services section for more information about £1.30, CA3035 £2.20, CA3046 85p, CA3098 95p, CA3130 95p, CA3140 37p, MC1303
amateur radio, the RSGB and its publications. £1.40, MC1312 £1.60, MC1330 £1.40, MC1458 40p, NES50 £1.00, NE544 £1.40, NESE5
£1.70, NESE6 £1.70, TAAS50 40p, TAAG21 £2.20, NE556 50p, C1060 SCR 36p.
JACKSONS CBD4 50pf var. capacitors 50p each,

STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output. £14.78p.
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end 80p.

40KHZ TRANSDUCERS, RX/TX £3.50 pair.

STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.80p.

MINIATURE SOLID STATE BUZZERS. 2 voltages availsble, 6 or 12VDC 78p each, Loud
12 volt buzzers 65p.

Cash with order please, official orders welcome from schools etc., please add 30p
postage and packing. VAT inclusive. SAE for latest illustrated stock list.

31, CHEAPSIDE, LIVERPOOL L2 2DY

Prices include postage, packing and VAT where applicable. Postal
terms: cheques/POs with order (not stamps or book tokens). Goods
are obtainable (less P & P) at RSGB HQ, 9.30-5pm, Monday — Friday.

The RSGB is the i | iety rep ing all UK radio
s and hip is open to all interasted in the hobby,

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

First, the good news. A German com-
pany is producing a chip for electronic
organs. Called the SAA 1900, it costs
the equivalent of only £2.20 and is a
truly remarkable piece of musical elec-
tronic wizardry.

Requiring only 15 or so external
components, it offers a frequency ac-
curacy of +0:07 per cent, and has an
electronic scanner section that scans
56 organ keys. Square wave tones are
notorious for generating key clicks
because of the fast rise and fall times
of the wave shape. To get round this,
the manufacturers have thoughtfully
included current sources on the chip.
These help to keep the output from
these square wave sources reasonably
constant about a mean value.

Now for the bad news: the price is
for orders of 10000 chips!

Chipped Wireless

A radio receiver on a chip has long
been of interest to the hobbyist, dating
back to the Mullard TAD100, and
progressing to the still popularZN414
t.r.f. device. But now there’s a newer
i.c. that promises great things for the
entertainment f.m. receiver of the
future. The whole thing is integrated
onto a chip size 3:5 x 3-5mm, and
that’s everything from the antenna in-
put to the audio output.

The chip does require one tuneable
circuit, some 14 small, disc ceramic
capacitors plus, of course, a power
supply. Apart from this very small size,
factory adjustments made to receivers
using this chip should be reduced to a
mere two; it is calculated that
manufacturers currently have to make,
on average, some 12 adjustments to
f.m. receivers. With very much smaller
size, less factory adjustments, and far
fewer production costs as the receiver
is virtually ‘ready-built’ on the chip, one
hopes that smaller, better and less ex-
pensive f.m. receivers are on the way.

The i.c. makers have shown great
cunning in the design of this receiver.
First, they've dropped the i.f. frequency
from the usual 10-7MHz, right down to
70kHz (that's metal detector territory,
strangerl). In this way, all those hard to

\

10TLINE

integrate tuned circuits using induc-
tance and capacitance are eliminated,
and simple resistance/capacitance is
employed.

A system of frequency feedback is
used which minimises audio distortion.
The +75kHz if. swing, common in
Europe, would mean problems without
this feedback, which effectively
reduces the i.f. swing to 4+ 15kHz.

Another nice piece of design incor-
porated is a new muting system. It
makes use of the correlation between
the original signal and a delayed, inver-
‘ted version of it. At the selected or
tuned signal frequency, both of these
signals in the mute system match,
giving a big, positive correlation. The
resultant, demodulated audio signal is
therefore fed to the a.f. output. Where
detuning occurs (signals other than the
desired one), the correlation between
the two is very much less, and the
demodulated signal is squelched.

No particularly exotic process is
used in fabricating the chip, which
employs ordinary, established, bipolar
technology. The circuit draws some
9mA at 6V, but will work on d.c.
voltages between 3V and 18V,

Vertical Power

The power f.e.t. has been with us for
some time, but the word ‘power” might
have a different meaning when applied
to the latest of this species. These new
devices, designated vertical f.e.t.s, have
ratings 600 or 800V, with currents of
20A or B0A. Frequencies mentioned
are 10MHz (for the 20A f.e.t.) and
5MHz. One-off prices can be anything
from $50 to $300. With one of these
devices, a disco group could do nasty
things to speakers; and listeners.

Shapeless Silicon—1

For those who have an interest in
power from the sun, the ‘in’ words for
1981 are Amorphous Silicon. At least
one $25 million contract is in effect to
develop light cells using this material.
Efficiency, always the problem with
light cells, is claimed to be less than 7
per cent. The break even conversion

\

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

percentage is 8 per cent. One in-
teresting point is cell size. Two major
contenders in this area are using dif-
ferent approaches, and very different
cell sizes. One quotes 12 x 12mm: the
other 4.2 x 4.2mm, which really is
very small. Schottky barrier junction is
used by one manufacturer, while the
other is trying pin junctions.

Shapeless Silicon—2

So much for happenings in America.
Meanwhile, back in the land of the
Samuria, a very large Japanese con-
cern is thinking about building a special
plant to manufacture amorphous
silicon solar cells, and is talking some
$50 million for the plant. The Japanese
are thinking in terms of using these
cells, not so much for military or in-
dustry, but for consumer use. It is en-
visaged that the cells will be used in
radios, watches and calculators. In fact,
by Christmas of this year, rumour has it
that the plant will be alive and well,
and producing enough cells to power a
million calculators every month! They
use something like one-hundredth the
amount of silicon required for a single-
crystal cell, and although their ef-
ficiency is admittedly low (barely 5 per
cent under a fluorescent light), this is
still high enough to charge the nickel-
cadmium batteries. Meanwhile-yet-
again, up in the land of Robbie Burns,
an experimental liquid crystal display
has been produced which is addressed
by amorphous silicon thin film tran-
sistors arranged in a matrix. The dis-
play is very small, 22 x 16mm. The 5
x 7 array comprises individual ele-
ments 2 x 2mm. The current drawn by
each device is only a miserly 5pA.
From all this world-wide activity,
amorphous silicon devices look like
becoming quite important in the future.
Woatch this space.
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lan HICKMAN

F Pre-amplifier
for Band

When busy in his home laboratory, the author almost
invariably listens to Radio 3 or at least uses it as
background music. Following the disastrous wavelength
changes which catapulted Radio 3 to the wrong end of the
m.w. band. reception on 247m proved (quite predictably)
totally inadequate after dark. A superannuated v.h.f. set
was therefore unearthed and pressed into service. Ac-
tually. the said 'v.h.f. set’ is the tuner section of an old two

track reel-to-reel tape recorder (remember the Collaro.

“Tape Transcriptor'?). complete with Tobey and Dinsdale
power amplifier and a 125mm monitor speaker all in a
‘portable” box. The f.m. tuner is of the pulse counter
variety. a type popular with home constructors before the
days of stereo.

Unfortunately. this f.m. receiver proved insufficiently
sensitive for the author’s QTH, due largely to a ridge some
five miles away shading it from the Rowridge transmitter.
Reception was OK in fine settled weather, but the author’s
home is further shaded by mixed woodland directly adja-
cent. Wet soggy trees waving about in the wind make
splendid variable attenuators at v.h.f. and as they range up
to heights twice that of the house it was not possible to site
an antenna to look over the top of them.

As the basic problem was simply a shortage of signal,
extra gain is all that was needed and rather than under-
taking modifications to the old tape recorder, it seemed
simpler to make a ‘go-faster’ pre-amplifier.

The Circuitry

The pre-amplifier was constructed in a plastics box
with a Belling Lee coaxial socket for its input and a short
length of 7582 coaxial cable terminated in a Belling Lee
plug for its output, although other socket styles could be
used if required. It was thus simply a matter of unplugging
the antenna (a simple half-wave dipole in a corner of the
shack) from the tape recorder, plugging it into the pre-
amplifier and plugging the pre-amplifier output lead back
into the tape recorder antenna socket.

The extra gain solved the author’s reception problems
at a stroke and the pre-amplifier will not only help in situa-
tions where basic f.m. reception is poor, but should also be
most useful in cases where the signal is perfectly adequate
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Fig. 1: The circuit diagram of the v.h.f. pre-amplifier

for mono reception but not quite good enough for stereo.

The circuit used (Fig. 1) was chosen to provide a
modest gain of around 12dB with only one tuned circuit to
be set up. The very simple circuit configuration—a single
grounded base stage—and the modest gain result in com-
pletely stable performance under all conditions. T1 and its
2:1 turns ratio transforms the nominal 75 antenna im-
pedance down to 19Q and the signal is then applied to the
emitter of Trl via C1. The collector tuned circuit consists
of L1. resonated with C2 plus C3: C5 is a large decoup-
ling capacitor and approximates to a short circuit at v.h.f.
The output is tapped off of LI via the d.c. blocking
capacitor C4,
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Construction

The circuit was constructed on an odd scrap of single-
sided copperclad board, which was used as a ground
plane. The Belling Lee input socket was mounted directly
on the board using long 6BA screws, which were also used
to secure the finished amplifier in the box. The trimmer C3
was mounted so that it could be adjusted from the outside
of the box via a hole near the input socket. The decoupling
capacitors C5 and C6 are soldered directly to the ground
plane and also used as mounting points for the resistors.

If you are used to v.h.f. work, any other suitable con-
struction technique may be used, but if you are not it is
best to stick closely to the arrangements shown. After all,
at 100MHz, the reactance of an inch of wire is around
16€2 so if you string your components up with long leads,
you are connecting inductive reactance of tens of ohms in
series with them! _

On the mechanical side, it is important to have the braid
of the coaxial cable firmly anchored to the ground plane,
otherwise twisting of the lead will break the joint of the
inner to C4. Tease the braid out to one side of the cable,

% components

Resistors

+W 5%
1.5k 1 R1
2:2kQ 2 R2,3

Capacitors

Ceramic
1nF 5 C1,24586

Solid dielectric trimmer !
2-22pF 1 Cc3

Semiconductors

Transistors
2N3563 1 Tr1

Miscellaneous
Min. s.p.s.t. toggle switch; Coaxial socket; Coaxial
plug; Plastics box 50 x 63 x 125mm; Toroid
(see text); single-sided copper-clad p.c.b. material
37 x 50mm:; Battery clip.

Coaxial cable
to PL1 (output)

Fig. 2: The layout of the components is critical and this

drawing should be followed for the best results. The

picture on the right shows the completed prototype
amplifier
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Fig. 3: T1 is a toroidal transformer consisting of 5

turns of 36 s.w.g. bifilar wound on a B64290 A36 x 1

toroid. L1 is 5 turns 20 s.w.g. 6.:4mm diameter tapped
at 23 turns

trim to a spade shape and pre-tin. The braid can then be
firmly soldered to the ground plane (also pre-tinned)
without danger of melting the polythene insulation of the
inner, if a hot soldering iron and a little care are used.
When construction is complete, make a careful visual
inspection to ensure that all is as intended.

Setting Up

Alignment is really very simple—one of the advantages
of the design—and is accomplished with the aid of the
receiver with which the pre-amplifier is to be used. With
the antenna connected to the existing receiver, switch on
and tune in a station in the middle of the broadcast part of
the band. Fit a battery to the complete amplifier, switch on
and connect the output to the receiver in place of the an-
tenna. Next cut the leads of a small 75Q or 68Q resistor
down to 10mm and bend them towards each other so that
the resistor can be clipped between the inner and outer
of the pre-amplifier’s coaxial input socket. Also connect to
the inner a short length, say 225mm of wire.

Provided the tuning of the receiver has not been
touched, adjusting C3 should bring in the same station,
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but with a rather noisy signal. If the signal is barely discer-
nible, the length of wire may be increased: conversely, if a
good clear signal is obtained over most of the range of C3,
the length should be reduced. The aim is to use that length
which is just enough to provide a slightly noisy signal
when C3 is correctly tuned. The decrease of noise when
C3 is correctly tuned is then very obvious. Then simply
remove the piece of wire and the resistor from the input
socket, connect the proper antenna and enjoy the im-
proved reception.

Note that although the pre-amplifier provides a fair
amount of gain, it contributes only a very limited amount
of extra selectivity. This cannot be otherwise, since the
fixed tuning has to be broad enough to cover the whole of
the broadcast part of the f.m. band. It may therefore be
advisable to adjust the antenna orientation to minimise
pick-up from the direction of any adjacent main road if
your f.m. receiver has limited selectivity and dynamic
range—otherwise interference from land mobile installa-
tions such as police cars could possibly be experienced.
This is, however, unlikely with any good modern design of
f.m. receiver.

Moving the tapping point C4 along L1 towards the
collector end will reduce the gain and increase the
bandwidth. Conversely, moving it towards C5 will in-
crease the gain at the expense of reduced bandwidth,
though it is best not to try to screw too much gain out of
the circuit, otherwise the noise figure and dynamic range
could suffer if, unusually, the v.h.f. set has a poor input
V.S.W.T.

In any case, if the tapping point is changed after the
setting up procedure described above, the setting of C3
should be rechecked. For the vast majority of applications
the circuit as described is optimum.

CONSTRUCTION

bl Beginner

BUYING GUIDE

Readers should have no difficulty in obtaining the
components for this project. The toroid used for
T1 was originally an FX2073 but this is now
difficult to obtain and a B64290 A36 x 1 core
from Electrovalue is suggested. The size of the
core is 5mm o.d. x 2-9mm i.d. x 1-2mm thick.

APPROXIMATE

coST I

Of course, if the f.m. receiver already has very high sen-
sitivity and a good noise figure and the signal is still not
adequate, an add-on amplifier will not help. The only solu-
tion in such a case is a better antenna mounted at a greater
height.

However, the majority of receivers definitely benefit
from additional gain—after all, high sensitivity costs
money and most manufacturers are loath to increase the
cost of their receivers when the majority of users don’t
need the extra performance. @
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STANDARD C78

»P»» continued from page 57

* specifications

Frequency range: 430 to 440MHz
Mode: FM (F3)
Antenna impedance: 50 ohms
Supply requirements: 13-8V d.c. external;
10 off HP7 NiCad cells or
9 off HP7 dry cells
Operating supply
range: 9.6 to 16V d.c. negative earth
Power consumption: 600mA transmit (1W; 500Q)
25mA standby (battery saver)

Dimensions: 129 x 52 x 191mm
Weight: 1-45kg (with batteries)
RECEIVER
Sensitivity: 0-45uV 12dB sinap
0-56uV 20dB quietened
signal
(0-16uV 12dB sinao;
0-13uV with pre-amp)
Selectivity: Better than 60dB
Pass bandwidth: +7-5kHz
Squelch sensitivity: 0-2uV (0-09uV 6dB8
hysteresis)

0-7W (8Q with 10% t.h.d.)
(1-6W; 1W at clipping)

Audio output:

TRANSMITTER

1W into 50Q(7 W, 1 W and
13W with p.a. added)

RF output power:

Spurious outputs: —60dB

Modulation: Reactance modulation
Deviation: +5kHz max.

Audio response: 300Hz to 3kHz

Test equipment
Marconi r.f. power meter and dummy load; Marconi
audio power meter and dummy load; Racal 9081 syn-
thesised signal generator; Sinadder sinap meter.
Test results are shown in italics.

incorporates a pre-amplifier as well. Our measurements on
the pre-amp showed that it provided worthwhile gain and
this was shown to advantage during the exceptional lift con-
ditions this February when several long-distance contacts
from Verwood were made including a mobile station in Shef-
field via GB3MK (135 miles) and a contact via GB3CH
(150 miles). From Verwood GB3DY could be heard but not
accessed.

The p.a. bolts under the mobile fixing rack which in itself is
novel in design. The C78 can be slid into the rack when it
automatically makes the connections for the antenna and
power leads, release being effected by pushing two levers at
the side, when a spring pushes the rig forward.

Output from the p.a. was measured at 13W on high
power and 1W on the low power setting.

Price

The Standard C78 costs £209.50. The p.a. costs £65.00:
Bracket £17.75 and Case £6.95 all inc. VAT.

The Standard C78 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.
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GAR Ex (G3zVv1)

RESISTOR KITS a top-selling line for many years. E12 series, 5%
carbon film, 10Q to 1M, 61 values, general purpose ratings £W or $W
(state which)

Starter pack 5 each value (305 pieces) £3.10

Standard pack 10 each value (610 pieces) £5.55

Mixed pack, 5 each $W + $W (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. Any 5+:less 10%, any 10+: less 20%.

AMPLIFIER MODULE new, fully assembled 6W IC unit, 12V DC.
Low impedance (4-8(1) input and output for extn. speaker amplification,
with circuit £2.75

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

CRYSTAL FILTER 10.7MHz, 123kHz channel spacing, ITT type 901C
£6.90

CO-AXIAL CONNECTORS & ADAPTORS sae full list.

PL259 UHF plug with reducer 75p; S0239 UHF socket, panel mtd.
60p; 2 x S0239 inline coupler £1; 2 x PL259 inline coupler £1.
Any 5+ connectors: less 10%

HT TRANSFORMER multi-tap pri.; 5 secs.: 35v 200mA, 1156w
150mA, 50v 500mA, 150v 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 |.F. £3.65.
2nd mixer 10.7MHz to 455kHz £3. 455kHz block filter 121kHz £9.40,
ditto 26kHz £3. 455kHz AM |.F. £3.65. Audio bd. £1.95, and many
more, Vanguard & Westminster spares also.

MONITOR RECEIVERS

SX-200 VHF-UHF AM-FM SCANNER

Covers 26-88MHz, 108-180MHz and 380-514MHz, AM + FM, it
scans, seeks, memorises and beats all the others. Sae full details.
HF-12 POCKET SIZE FM 12 channel xtal controlled. 4MHz
bandwidth in range 130-174MHz. With nicad and charger £567.95
Xtals extra, see below.

SOUNDAIR 008 PORTABLE FM SCANNER B channel xtal con-
trolled 140-170MHz. With nicad and charger. £59 Xtals extra.

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) incl. at £2.46 (+15p post per
arder). Over 40 popular marine channels at £2.85 {+15p post). Non-
stock xtals made-to-order in 3 weeks at £4.30 each. Sae list.

‘SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL
£19.90 |deal for SX-200 and other VHF/UHF receivers.

We also stock the:

KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage
25 or 12}kHz steps/10 channel memory/scans memories or selected
band portion/3W or 25W Tx/all the features you need at £225

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

MAINS PSU British made by GAREX 12 volt 1 Amp regulated,
adjustable 10-16v £15.95

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

PRICES INCLUDE UK POST & PACKING & 15% VAT.

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS.
Phone 0296 668684. Callers by appointment only.

QUARTZ CRYSTALS FOR THE NIMBUS (EX STOCK)
OR FOR ANY OTHER PROJECT

2 METRE STOCK CRYSTALS. Price £1.83 for ane crystal. £1.74/crystal when two or more
purchased.

HCE/MW HCE/U HC25/U HC25/U HCZS!LI HCE &

30pFand 20pF and F and 25/U

30pF TX 30pF TX 40pF TX 30pF AX pF ™ SR RX

RO 4.0277 B.0555 12.0833 14.9888 1B.1250 44,9666
R1 4.0284 B.0569 12.0854 14.8916 18.1281 449750
R2 4.0291 B8.0583 12.0875 14.9944 181312 449833
R3 4.0298 B.0537 12,0895 14.9972 18.1343 44,9916
R4 4.0305 80611 12.0916 15.0000 18.1375 45.0000
RS 4.0312 B.0625 12.0937 15.0027 18.1406 45.0083
RE 40319 B8.0538 12.0958 15.0055 18.1437 450166
R7 4.0326 B.O652 12.0879 15.0083 18.1468 45.0250
S8 — 12,1000 14.9444 1B8.1500 44 8333
S9 - 12.1020 14,9472 18.1531 448416
510 12.1041 14.9500 18.1562 44 8500*
s — 12.1062 14.9572 1B.1593 44 B5B3*
512 — — 121083 14,9555 18.1625 44 BEGE*
513 12.1104 14.9583 181656 44 8750
514 — — 12.1125 149611 1B.1687 44 8833
515 - 12,1145 14.9638 18.1718 44 B916*
516 — — 121167 14.9667 18.1750 44,9000
517 — -— 12.1187 14.9694 18.1781 44.9083*
518 12,1208 14.9722 181812 44.9166*
519 — = 12,1229 14.9750 18,1843  44,9250°
520 4.0416 8.0833 12,1250 149777 18.1875 44,9333
521 40423 B8.0847 12.1270 14.9805 18.1906  44.9416
522 4.0430 B.0861 12,1291 14,9833 18.1937 44,9500
523 40437 B8.0875 12,1312 14,9861 18.1968 44,9583

SA Series Aesonance *HC25 anly

Also in stock: RO to R7 for FT221 RO to R7 and S8 10 523 for following: Belcom FS1007,
FDK TM56, Multi 11 Quartz 16 and Multi 7, lcom IC2F, 21, 22A and 215, Trio Kenwood 2200,
7200. Uniden 2030 and Yaesu FT2FB, FT2 Auto, FT224, FT223 and FT202.

Also in stock: 4 and 8MHz TX in HCE/U for 145.8MHz. lcom crystals TX for 145.6MHz (RRO),
44MHz RX crystals in HCE for 145.8 and 145 (RRO) and 145.475MHz {519). All at above price.
4 METRE CRYSTALS for 70.26MHz in HCE/U at £2.25. TX B.78250MH:z, RX 6.7466 or
29.78MHz in stock.

70cm CRYSTALS in stock 8.0222 and 12.0333 in HCE £1.85. Pye Pocketfone PF1, PF2,
PF70 and Wood and Douglas £4.50 a pair or TX £2.25, RX £2.50, SUB(433.2) RBO, RB2,
RB4 RBG. RB10. RB11, Rg1 3 and RB14,

CONVERTER CRYSTALS in HC18/U a1 £2.85. In stock 38,666, 42,000, 70.000. 96.000,
101.000. 101.500. 105.666 and 116.000MHz.

TONE BURST AND |.F, CRYSTALS in HC18/U at £2.25 in stock. 7.168MHz for 1750kHz
and 10.245MHz for 10.7MHz IF's

FREQUENCY STANDARDS in stock £2.75, HC6 200kHz, 455kHz, 1000kHz. 5.000MHz and
10.000MHz. HC13 100kHz, HC18 1000kHz, 7.000MHz. 10.700MHz, 4B.000MHz and
100.00MHz.

PRICES ARE EX VAT, PLEASE ADD 15%.

lpuartSLab

MADETOORDER CRYSTALS SINGLEUNITPRICING

Adjustmaent Pricaand
Prica Tol. Fraq ¥ Dealivery
Group ppm Ranges A
Fundamentals 1 200 (rotal) 10t 19.999kHz — £23.00
2 200 {roral) 20t0 29.999kHz - £16.50
3 200 {rotal) 30t0 99.999kHz — £10.50
4 200 (1otal) 10010 999.999 kHz — £6.00
5 50 1.00w  1.499 MHz £9.00 £6.00
6 10 1.5010  1.999MHz  £4.75 £4.20
7 10 2.00t0 2.599 MHz £4.75 £4.00
a 10 26010 3.999 MHz £4.55 £3.70
9 10 4001w 20.999 MHz £4.55 £3.60
10 10 21.00t0 24.000 MHz £6.00 £5.40
3rd OVT 1M 10 21.00t0 59.999 MHz £4.55 £3.60
5th OVT 12 10 60.00t0 99.995 MHz £5.00 £4.00
13 10 100.0010 124.999 MHz £6.15 £5.20
Sth, 7th & 14 20 125.00t0 149.993 MHz — £6.00
Sth OVT 15 20 150.00t0 225.00 MHz —_ £7.50
Unless otherwise d i will be with 30pF load capacity and

avertanes for series resonance operation,

HOLDERS - Please specity when ordering — 10 to 200kHz HC13/U, 170kHz to 170MHz HCG
ar HC33/U. 4 10 225MHz, HC18 and HC25,

DELIVERY. Column A 3 1o 4 weeks, Column B 6 1o B weeks.

DISCOUNTS. 5% mixed frequency discount for 5 or more crystals at 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,

EMERGENCY SERVICE SURCHARGES (to be added 1o A delivery prices]. 4 working days £12,

'g \Iovorlul;g days £7, 8 working days £5. 13 working days £3 (maximum of 5 crystals on 4 day
rdelivery|

CRYSTAL SOCKETS HC6/U and HC25/U  16p.

MINIMUM ORDER CHARGE £1.50.

COMMERCIAL USERS. Crystals can be supplied for MPU, industrial control, etc. in the range
4-21MHz fundamental and 3rd OVT 18 to B0MHz at £1.15 for 100 off. This is only a limited
example ol our capabilities. Please enguire about other quantities, frequency ranges. watch
and sub-carrier crystals. \We can supply crystals 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 1o QSL Lid. All prices include
postage to UK and lrish addresses. Please note Southern Irish cheques and postal orders are
no longer acceptable. Please send bank draft in pounds Sterling,

OVERSEAS DISTRIBUTORS

West Germany, Austria and Benelux countries - S5B Electronic. Karl Amold Str. 23, 5860
Iserlohn, West Germany

Denmark — Asbjorn Jorgensen, Aabrinken 1, Tapdrup, DKBOO, Viborg, Denmark.

Portugal - Sorubal SARL, Rua General Pimenta de astro, 1581, Lisboa 5, Portugal.

[Enquiries invited from companies in other countries.]

(Dept. C) MARKETING LTD. P.0. BOX 73 SUMMIT HOUSE, LONDON SE18 3LR
Telephone: 01-690 4889 24hr Ansafone: Erith (03224) 30830
Telex: 912881 CWUKTX-G (Attention QUARTSLAB).

Cables: QUARTSLAB LONDON SE18
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RTTY TRANSCEIVER: MM4000
FEATURES

* COMPLETE TRANSCEIVE DATA COMMUNICATION SYSTEM USING THE LATEST STATE OF THE ART
MICROPROCESSOR
WIDE RANGE OF POPULAR RTTY & ASCII SPEEDS
MESSAGE STORAGE FACILITY
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COMPATIBLE WITH A STANDARD PARALLEL ASC11 KEYBOARD AND PRINTER
AUTOMATIC CARRIAGE RETURN/LINE FEED

AUTOMATIC LETTER SHIFT

STORED "RY" TEST FUNCTION

UPPER AND LOWER CASE DISPLAY FOR ASCII

SPECIFICATION

Modes of operation: Amateur standard ASCI: 110, 150 and 300 baud TV (UHF OUTPUT) socket: Phaono

Murray coded RTTY: 45.5, 30 and 75 baud Keyboard socket: 25 way DB25

IN EACH OF THESE MODES THE RECEIVE CONVERTER WILL Power sockettransceive control: 5 pin DIN

ACCEPT FSK AND AFSK SIGNALS External terminal unit socket: & pin DIN
Transmit shift: 170 Hz \"N(')wtr: requiraments: } E_srrz;bszooin.q
I ge starage ity: 1000 ch eight: g 0z
Audio input socket: Phono Overall size: ‘fl? ‘;30 ;}-?3 mm
Video output socket: Phono D E s c H I PTI 0 N (7§ <43 ~

This MM400O0 unit, when simply connected to any HF or VHF transceiver, a standard UHF TV set, and an ASC11 keyboard, provides a complete data com-
munication capability at a cost of less than half of any similar system. The MM4000 contains a terminal unit, a microprocessor controlled TV interface and the
necessary transmit tone generators to enable live transceive communication of RTTY and ASCII, with the minimum of ancillary equipment.

An exceptionally useful facility is provided, in that the user can enter and recall any message or information due to the inclusion of a dedicated message store.
T::is facility makes the unit particularly useful as this may be used for CQ calls, station details or general short messages. This facility has a total capacity of 1000
characters.

The unit utilises 2 microprocessors, 4 memory integrated circuits and 19 other I.C.'s.

All circuitry is constructed on two high quality glass-fibre printed circuit boards, and protection against reverse polarity is included.

The unit is housed in a highly durable black diecast enclosure, and all necessary plugs are supplied.

PRICES: MM4000 £269 inc. VAT (p&p £2), OR WITH KEYBOARD £299 inc. VAT (p&p £4).

MICROWAVE MODULES HOURS:

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND " [e]\'Io7:V' & 2 :1157:%%
Telephone: 051-523 4011 Telex: 628608.MICRO G 9-12.30, 1-5.00

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

AMATEUR RADIO
EXCHANGE

GGG G161 e Gl Elha) e ) b

MODEL MKID (&
FM AUTD SCANNER |5
ANLUAL L VFO MONITOR

HERE...NOW...
Two really superb
scanning receivers, both offering
top-grade technical specifications and
unbelievable value for money. Come and try them in the shop, or phone
your orders and enquiries. (24-hour answer service when we're closed.)
A MK-10 VHF FM scanning receiver, covering 144-152MHz. Scanning or manual tuning
through up to 12 crystal-controlled frequencies, OR VFO control on main dial. Auto-
matic lock-out facility. Sensitivity Juv (25 db S/N). 12v or mains. BASIC PRICE £69.

B MR-1000A The finest-value pocket receiver ever offered. VHF FM scanner,
10 channels, and allowing scan or manual tuning across selected crystal-controlled I

channels. Complete with Nicads and charger. BASIC PRICE £39.

CRYSTALS: AMATEUR BAND 145-145.775MHz £2 EACH. ALL OTHER FREQUENCIES INC. MARINE £4 EACH.
PRICES ARE POST-FREE AND INCLUDE VAT,

AMATEUR RADIO EXCHANGE, CREDIT CARD [BARCLAYCARD
2 Northfield Road, Ealing, London,W13 9SY. SALES BY VISA
Telephone: 01-579 5311 TELEPHONE. [
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sty Bric'Dowdeswel ' G4AR
Reports to: Eric Dowdeswell G4AR
Silver Firs, Leatherhead Road,
Ashtead, Surrey KT21 2TW.
Logs by bands in alphabetical order.

Pursuing last month’s theme on selectivity in communica-
tions receivers, the heart of such a set is really the i.f. filter
in the output circuit of the mixer stage, since it virtually
determines the overall selectivity of the set. Any extra cost
involved in getting a better filter at this point is money well
spent.

Two important parameters for an i.f. filter are the width
of the passband. usually measured at points either side of
the nominal frequency of the filter where the output drops
by 6dB, and the corresponding bandwidth at 60dB down,
see the diagram. The 2-7kHz bandwidth often quoted for
the bandwidth of a filter intended for s.s.b. reception may
seem an odd figure but it is derived from the fact that in
the audio circuits of s.s.b. transmitters and transceivers the
speech is attenuated below 300Hz and above 3000Hz, this
bandwidth of 3000-300Hz, or 2-7kHz, being generally
accepted as the minimum for satisfactory speech com-
munication.

A separate filter should be available for the reception of
a.m. signals and another for c.w. use. The “skirt” at 60dB
down is a very important factor, since it decides on how
well a filter will reject strong signals in the adjacent chan-
nels. and that is the whole purpose of the filter. This is
where we come to the differences between a good
mechanical or crystal i.f. filter and the popular ceramic
ones. Popular with the set manufacturers that is, since
such filters are very cheap and can be fitted and forgotten.
Whether they are really suitable for the user’s purpose is
another matter. Generally speaking, they are not.

The diagram also shows a typical response curve for a
ceramic i.f. filter as fitted to a popular current communica-
tions receiver. It can be seen that the skirts are pretty poor
compared with the mechanical filter and that is where the
set fails to eliminate the annoying chatter experienced
from adjacent strong signals. Listening to a receiver with a
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good i.f. filter is quite a revelation compared to some of the
sets on the market today.

Cheaper sets often have only a fixed bandwidth i.f.
chain more suited to a.m. reception than s.s.b. It is a com-
promise and the results make this obvious. This is not to
say that the set is not good value for money. The beginner
may well start on such a receiver but it is not long before
he wants something better.

A good if. filter is not cheap. over £20 probably, but
there are others around for a few pounds where the
bandwidth at the top is quoted as 2-7kHz all right, but no
mention made of the performance at 60dB down. When
buying an if. filter to install in an existing set make sure
the input and output impedances match those of the ex-
isting filter or a mismatch will occur, ruining the perfor-
mance of the new filter.

Carrier osc.
crystal freqs.l
0 1 &
l Vd
s 6 ******* ‘ — | — ——— — — — — —
I
-10 -
I
1
I
I
-20 1 ! \
/
4B / \e—— Ceramic
/ filter
-30 A /
7/ \
7/ \\
// N
=40 1 e ~
Mechanical
filter
_50 -
-60 # -
452 455 458
kHz

The response curve of a typical mechanical i.f. filter at

455kHz is shown above. Compare with that of a

ceramic filter noting the difference in the bandwidth

of the skirts. The placement of the frequencies of the

carrier oscillator crystals is very critical if good results
are to be obtained on s.s.b.
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If the new filter is offered with a pair of matching
crystals for the associated carrier insertion oscillator
(c.i.0.) or beat frequency oscillator (b.f.0.), do not hesitate
to buy these at the same time in spite of the extra cost.
These may be switched for optimum upper- or lower-
sideband reception and thus eliminate the fiddling that is
necessary with tuned b.f.o.s. A small trimming capacitor
on each crystal will put it on the precise frequency which is
so very important, but seldom achieved.

One last point. If the top of the i.f. filter characteristic is
reasonably flat then the audio response will be flat between
the designed limits of 300 and 3000Hz. But if the top of
the curve is peaky as with many ceramic filters then this
will be reflected in the audio response, which, again, is
most undesirable.

Active Clubs

Several club secretaries have again commented on the
number of active, but illegal, CBers who have made en-
quiries seeking information on club activities as a result of
seeing these notes in PW.

It seems that these CBers fall into two classes, those
who feel that radio communication must have something
more to offer than simply talking from car to car as most
CBers seem to be doing, and those who want to do it
legally, possibly under pressure from friends or relatives.
One father wrote to me saying he had expressly forbidden
his son to take up CB but was prepared to buy him a good
receiver to get him started in amateur radio.

Clubs should make very sure every effort is made to en-
courage such CBers and potential amateurs by welcoming
them to the club and offering every assistance. What about
a letter to your local newspaper inviting CBers to take a
look at the club some time?

Wirral & District ARC. May 6 is v.h.f. DF trials time in
preparation for the big event on July 8, with a talk on
radio and TV QRM from the fountainhead, a member of
the British Telecomms Radio Interference Staff, this on
May 13. On the 27th Derek Roger G3UOO holds forth on
computers. Meeting in the Dining Room of the Concourse
Sports Centre at West Kirby at 8pm usually. Ian Brooks
G8PMW at 28 Paignton Road, Wallasey will fill you in,
by letter or on 051 639 5666.

Stevenage & District ARS. Membership now running at
highest ever figure of 72, being double that of a year ago.
Interesting breakdown of members’ standing shows 11
Class A, 28 Class B and 33 unlicensed. Two RAE ¢lasses
obviously help, the Dec exam passing five of seven en-
trants, with 17 expected to take the exam this month.
Trevor Tugwell GRBKMYV, 11 The Dell, Stevenage, Herts,
can give you all the details of meetings, etc.

Cheshunt & District RC. Every Wed evening at 8pm in
the Church Rooms, Church Lane, Wormley, near
Cheshunt, Herts with details from Jim Sleight G30JI of
18 Coltsfoot Road, Ware, Herts, or 0920 4316. May 6 is
RAE revision night with relaxation on the 13th with a nat-
ter night and code practice. May 20 sees illustrated talk on
Sierra Leone by Roger G8DJU.

Worcester & District ARC. Advance notice of a
change of venue for the annual rally, formerly the Upton
rally, now to be held at Droitwich High School, three miles
from junction 5 on the M5 on Sunday July 12. More
traders and more fun for all the family seems to be the
theme this year. More rally info from Mike Tittensor
G4EKG, 16 Durcott Road, Evesham, Worcs which is also
Evesham 41105, or Tony Blissett GENSL on Worcester
620507.

Rolls-Royce Sports & Social Club. Meetings on the first
Wednesday at 8pm in the club at Barnoldswick with much
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info from secretary Les Logan G4ILG, 19 Fenton
Avenue, Barnoldswick, Colne, Lancs, who can also tell
you all about the club rally, its first mobile effort, on June
28 between Ilam and 6pm, at the club which is situated
10 miles north of Burnley and six miles south of Skipton
between the A59 and A56. All the usual amenities, trade
stands, talk-in and family attractions.

Kidderminster & District ARC. May 26 is contact
night for the club with its twin town in N. Germany, the
Husum ARC, but before that there is a film show night on
the 12th. You’ll have guessed from this that meetings are
held fortnightly at 8pm on Tuesday. the venue being the
Aggborough Community Centre. Hoo Road, Kidder-
minster, if you can get past the karate class apparently!
New sec is Malcolm Perry GBAKX, 216 Marlpool Lane,
Kidderminster.

Cheltenham ARA. Meets first Thursday and third Fri-
day at the Old Bakery. Chester Walk, Clarence Street,
Cheltenham with May 7 seeing G8JXS discoursing on
Raynet in Glos. with a natter night on the 15th, and ad-
vance'warning of G4ASR talking on the 1980 transatlan-
tic scatter tests, not to be missed. According to CARA
News Jack G3AUU made six consecutive contacts on 10
and 15m one day that would have been good for WAC
but he didn’t really try to do that! Secretary is G4ILI, G.
Cratchley but no QTH in News so it’'s QTHR I'm afraid.

Exeter ARS. Informal meetings first. third and fourth
Mondays at the Scout Hut, Emmanuel Road. Exeter with
the club busy preparing the station for the celebrations at
the beginning of August for the International Year of
Disabled People. Club stations are G4ARE and GB3EX,
but more details from G.W. Draper, 1 Carlyon Close,
Heavitree, Exeter.

Bournemouth RS. A stroke of luck for the club! A dou-
ble booking at the usual venue meant looking for a tem-
porary alternative, found at the Coach House Motel,
Ferndown. A newly-built extension with its own entrance
and usual offices proved perfect with the management of-
fering a free drink to all those attending the first meeting
there, and all at no charge! Looks like it will become the
permanent QTH for the club. Unfortunately latest edition
of well-produced Newsletter doesn’t go as far as the May
meetings but why not contact G.T. Lloyd G8GTB, 49
Kingston Road, Poole, Dorset or Poole 83093.

Denby Dale & District ARC. Another rally date, Sun-
day June 21 at Shelley High School on the B6116 from
Ilam. Access from M1 junctions 38 or 39 or junctions 23
or 29 from the M62. Talk-in- GB4CDD on S22 or
GBB8CDD on SU8. All the fun of the fair on which Jack
Clegg G3FQH, 8 Hillside, Leak Hall Lane, Denby Dale,
Huddersfield will gladly elucidate.

Ipswich RC. Last warning on the East Suffolk Wireless
Revival on Sunday May 24 at the sports ground of the
Ipswich Area Civil Service Sports Assoc, Straight Road,
Ipswich. In case that is not enough it is adjacent to the
Suffolk Show Ground. Specialised features are a
transceiver clinic and antenna testing range with visitors
invited to bring along their gear for checking. Catering
facilities and plenty of attractions for the family and
friends. RSGB bookstall. Raynet display, USAF fire-
fighting display, the lot! Jack Tootill G4IFF at 76 Fircroft
Road, Ipswich can give more info if you need it. Or try
him on (0473) 44047. Another fixture for this busy club is
the 2m v.h.f. DF hunt on Wednesday June 10, a new
venture, with meeting of club at the Rose & Crown, 77
Norwich Road, Ipswich afterwards. This is the spot to go
on the second and last Wednesdays at 8pm, but worry
Jack about further details.

Edgware & District RS. Second and fourth Thursdays
8pm at Watling Community Centre, 145 Orange Hill
Road, Burnt Oak, Edgware. Provisional programme on
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May 7 is the RSGB Open Door feature on amateur radio,
while on the 27th an informal discussion will centre on
proposals for a restricted section in the v.h.f. field-day. The
club net at 10pm on Mondays 1875kHz can get you up to
date on happenings or contact Howard Drury G4HMD,
39 Wemborough Road, Stanmore, Middx or try 01-952
6462.

Radio Amateur Invalid & Blind Club. Much involved in
the International Year of Disabled People with the inter-
national weekend on the air August 1 to 3, with many
clubs organising stations for this event. Sad news from
club magazine Radial of the death of John Morris
G3ABG, organiser of the WAB award which meant many
practical donations to RAIBC. Invalid amateurs whether
licensed or listeners are welcome to join the club, as are
supporters who can do so much for members. Try Frances
Woolley G3LWY, 9 Rannoch Court, Adelaide Road, Sur-
biton, Surrey, she will tell you how to join or help.

Chesham & District ARS. Andy Scott G8PUC, 8 Lyn-
ton Road, Chesham, Bucks says club is still meeting Wed-
nesdays at the Chesham Whitehill Centre at 8pm while
search continues for alternative accommodation. Second
Wed is a bit more informal than other gatherings it seems,
but don’t let that put you off visiting Chesham. Andy’s
telephone is (02405) 5625, or try club nets: 2m f.m. Sun-
days 1130am on S20 QSYing to S21 when possible, and
2m s.s.b. Mondays 9.30pm, 144-3MHz or thereabouts.

North Bristol ARC. Every Friday at 7.30pm at SHE7,
7 Braemar Crescent, Northville, Bristol 7 with RAE
classes, Morse instruction and lots more, with a mobile
picnic in the offing. Let Ted Bidmead G4EUV, 4 Pine
Grove, Northville, Bristol 7 put you more in the picture, or
Bristol 691685.

Southdown ARS. First Monday at Chaseley Home for
Disabled Ex-Servicemen, Southcliff, Eastbourne, E Sussex
for 8pm start. Club station is G3WQK. Secretary R.E.
Holtham G4EKS, 2 Benbow Avenue, Eastbourne can fill
in the gaps like telling you about forthcoming meetings.
He is also Eastbourne 32777.

Midland ARS. Tom Brady G8GAZ, 57 Green Lane,
Great Barr, Birmingham B43 says previous notes on club
have brought several calls from interested local amateurs
as well as from some CBers who, hopefully, will be set on
the right path. Special call GB4MAR was issued on occa-
sion of club’s Golden Jubilee this year. Seems meetings at
University of Aston have come to an end so contact Tom
for latest gen (021-357 1924).

Maidstone ARS. Rally is on May 3 but this note may
be too late, but you never know. Anyway a date you must
keep is with Martin Emmerson G30QD talking on colour
SSTV on May 15, with the 29th being AGM time.
Meetings Fridays at YMCA Sports Centre, Melrose
Close. Cripple Street, Loose, Maidstone, Kent where there
is much activity in shack at any time. Graham Edy
G4AXD says several new members recruited as result of
odd note in PW. He is at 29 Beech Road, East Malling,
Maidstone, Kent, also home of West Malling 841021.

DX Time

DX nets on the various bands have enabled Basil
Woodcock (Leeds) to find some new ones like VR6TC on
10m and CEOAE on 15m s.s.b., mentioning the DK20C
net on 10m at about 1100 onwards as pretty good. Other
stuff on 10m was D68AM. VP8QG, KG4ET and
YBIAEE. Highly dodgy on 20m was YIIBGD but
KG6RN, TU2HG and 4S7EA seemed OK. The 40m
band produced 6Y5SW and TGS8IIA, finishing with
FM7AU on 80m.
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Mike Howard (Chadderton, near Oldham) went to
town on 160m s.s.b. in the CQ WW DX test copying three
EAs, a number of Americans, UL7LDL, UP2BAW and
VP2EV, with a loaded groundplane. The 80m band was
positively bouncing with AG6BK reputed to be on Guam,
AP2GS, FG7BG. FM7TWS, JA6XMM, J28AM,
KH6ND, KL7JEF, NONU/CEOA, VK3NIC/3X,
ZLIBUS and many more equally good. The 20m band
showed up with XT2AY, OINIMM, A22ZM, D68AM.,
S79RD, TR8MX, VQINN, ZD8RH and 9U5JM, with
10m offering ASIPN, CR9AH, P29NRL, TL8CN and
VS6IC.

Aches and pains have not helped Bill Rendell in Feoch,
near Truro, with his DXing lately, but he did manage
C6ANI, TI2ZVVR and VP2MO on 80m, the Seaview Ex-
pedition ON4AXA/MM when 160m west of Cape Verde
Is. on 20m, with VK3NIC/3X, and ZK1AC. While on
ISm J6LOU, VK4NIC/3X again and ZD8RH came
through. Interesting ones on 10m were S83T, TU2JD,
VPSTCI and VP8BB. The VPS5 may be QSLed through
Box 78 on Grand Turk.

Dennis Sheppard (Earl Shilton, Leics) found RTTY DX
good enough to push aside his v.h.f. and u.h.f. gear to
reach for the typewriter and tell me about C5ACL,
CE3AA, DU7EM, FO8GX, FP8HL, TU2JJ, VK2ZN,
ZL2AAV and lots more on 20m. NP4AT, VE2DTS and
9K2GR were pulled in on I5m plus TREWR and
YVS5GSZ on 10m. Dennis needs a 6EV7 valve urgently,
can anyone help?

The AR88 of Keith Taylor in Camborne, Cornwall has
been acting up but it didn’t stop him logging UP2BAW on
Top Band, JAIKSS, ZLIBQD and DUIDB on 80,
9Y4LL. 5SN9GM and HH2DF on 20m. A QSO between
TF3KCC and WAILEKYV on 10m revealed that they were
using just one watt apiece!

I have received information on the 24-hour activity of
GBIIARU during the conference at Brighton but it is just
Loo late. activity ending on May 1 as this issue is due out.

Colin Frankland BRS45342 (Hull) hasn’t been able to
get near to his RX much lately so had to be content with
6WBAR on 15m and YZ9CRM who said QSL to
YU2HDE. So the Trio 9R59DS plus Codar PR30
presclector and dipole will have to wait for another day.

In Knutsford. Cheshire, Dave Coggins has been hard at
it on his new Yaesu FRG-7700 and finds the memory
facility handy for keeping a watch on several bands, using
an inverted “V” on 10m. There he found HMOU, H44PT,

- KH6SB, VK3NIC/3X, 6W8AR and 9J2KO. A brief visit

to 20m revealed FO8GL on Rangiroa Atoll, KX6SS on
Majuro Atoll (Box 654), and N6HR/K X6.

Although concentrating on forthcoming exams, David
Warr (Weymouth, Dorset) played with his 9R59DS from
time to time using a G5RV antenna from 160 to 10m plus
a ZL Special on 15m. OH2BNP and RA3DKE arrived on
160m with HKOFBF and VP5EE for good ones on 80m.
HRIMZM, TL8CN, VP2MGT, YSIEM and 8P60OR
were good enough to copy on the 40m band. Skipping
20m David went on to find FMOFOL, H44AP, KG4DI,
VS6CI, VU2IF, VK9ZD and ZD7BW lurking around on
10m.

BRS33915 in Brian Russell in Runcorn, Cheshire who
now has an FRG-7 which he finds inferior to his old
JR310 as far as the amateur bands are concerned, where
country total on s.s.b. is 307 confirmed! Latest cards were
from Kingman Reef and Palmyra. Antennas are a 3-
element vertical array for 10/15/20m and 40m delta loop
also used as a long wire, open-ended.

Another reminder. Make sure logs reach me a few days
before the 15th of the month so as to be as up-to-date as
possible. General letters are welcome at any time of
course.
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by Charles Molloy GBBUS

Reports to: Charles Molloy GBBUS
132 Segars Lane, Southport PR8 3JG.

The two Europeans on 182kHz (1648m). which is channel
4 in the Geneva Plan. have now left this frequency after a
period of testing. Europe No. 1 which is located in
Saarland in West Germany has moved up 3kHz to
185kHz while Oranienburg in the DDR has shifted down
by the same amount to 179kHz leaving a “space” of 6kHz
between the two with the old channel in the middle.
Hopefully these moves are permanent as 182kHz is now
free of local QRM for the DXer to explore.

Long-wave DX

Ankara in Turkey transmits on 182kHz with a power of
1200k W. It is on the air from 0255 to 2300 and should be
audible between sunset and sign-off. At this time of the
year it will not be heard when it comes on the air at 0255
since the eastern Mediterranean area will be in daylight.
You need a path of darkness between transmitter and
receiver. just as on the medium waves. Alma Ata in
Kazakhistan (Asiatic USSR) has a 250kW outlet on
182kHz which might just be audible when it signs-on at
midnight.

Reader John McHugh (Putney) is interested in the long
waves. He picked up Radio Algiers on 254kHz (1181m)
which comes in well at his QTH. and has a programme in
English daily at 2100.

Although not DX. the Polish broadcaster on 227kHz
(1322m) is interesting as it pumps 2 megawatts into a 646
metre-tall vertical antenna which is claimed to be the
highest in use by any broadcaster in the world. The station
was honoured by a special postage stamp issued by
Poland in 1979.

DXing in Summer

Many DXers believe the medium waves to be a winter-
only band but this is not so, for it is between the spring and
autumn equinoxes that the advantages of early morning
DXing can be exploited. Reader K. Lewis of Pensilva in
Cornwall writes: *1 have noticed that around dawn in
summer is a good time for m.w. DXing, as European sta-
tions weaken or fade out before DX stations in the
Americas.” He also mentions EAJ50 Radio Las Palmas in
the Canary Islands on 1008kHz which is normally swam-
ped by Holland on the same channel but can be logged
with careful use of a loop in summer. DX heard by
K. Lewis during the summer of 1980 included CHCM
Marystown on 560kHz. VOCM St John’s 590, CHYQ

- Musgravetown 670, CIYQ Grand Falls 680, and CKVO
Clarenville 710, all in Newfoundland: Radio Reloj in San

76

Juan, Puerto Rico on 580kHz, The Voice of Cuba in
English (beamed to the United States) on 600k Hz, Radio
Jornal 940kHz and Radio Tupi 1280kHz both in Rio de
Janeiro, and Radio Globo, Sao Paulo, Brazil on 1100kHz.

June is probably the best month of the year for DXing
the east coast of North America as the DX peaks up and
fades in just before the arrival of darkness at the transmit-
ter, while at the DXer’s end of the path there is a complete
absence of Eastern European QRM as these stations are in
daylight while QRM from Western Europe is fading out
with the arrival of sunrise. You have to be quick with
North America as the “opening™ only lasts for half an
hour or so. but Latin Americans, in particular Brazil, can
be heard for a longer period and with a very strong signal
at times. It really is worth the effort to get out of bed to try
the band and any static that is around can usually be
reduced or eliminated with a loop.

Loop Antennas

It might seem from what has been covered in the last
two issues that the medium wave loop has some affinity
with the cure-all medicine popular at one time in the Wild
West, but of course there are snags.

A loop will pick up less signal than a long wire i.e. it has
a smaller aperture. This does not matter too much as a lot
of DX on the medium waves is quite strong, at any rate on
the peaks of the fading cycle. but if you do want to listen
to a very weak signal that is clear of interference and static
then you will do better with a long wire and a.t.u. than
with a loop.

Il your wanted and unwanted stations are in the same
direction then a loop will not separate them. Nor will it
help with two stations that lie in opposite directions, since
the loop has two nulls 180 degrees apart. This is a serious
problem as it means that you cannot separate North
American DX from European QRM that lies directly
behind.

If there are three stations on a frequency, all in different
directions. then a loop can only suppress one of them. You
cannot fix up two loops using each in turn to null-out a
station. which brings me to the most serious problem af-
fecting loops. You cannot use a loop with a portable or
any other receiver that has an internal antenna of its own.

Details of a l.w. station on a postage stamp

Loops and Portables

A loop will only perform satisfactorily when it is the
sole antenna in use. If you connect a loop to a receiver
with its own internal antenna and if you then null-out a
station with the loop, the unwanted station will still be
picked up by the internal antenna. The overall effect is—
no null. There is nothing wrong with the loop. It is the in-
ternal antenna that is masking the directional properties of
the loop. In reply to L. Barry of Cork who asks for a
design for a loop that will really work with a portable, I'm
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HIGH POWER MODULE KITS

SPECIFICATIONS

Max. Dutput power

125 watt RMS

Operating voltage [OC) . 50-80 Max.
Lodds vouuvinnimnivis snaazeieis ... 4.16 ohms
Frequency response Measured at 100 watts .. 25Hz-20Khz
Sensitivity for 100 wans . .......... 400mV @ 4?i(

Typical TH.O. @ 50 watts 4 ohms load .

Dimensions . - 205 x90 and 190 x 3Bmm
The P.E pnwzr amp kit is a module for mgh power applications—disco
units, guitar amplifiers, public address systems and even high power
domestic systems. The unit is protected against short circuiting of the
load and is sale in an open circuil condition. A large salety margin
exists by use of g by rated ¢ result, a highp
rugged unit. The PC Board is backprinted, etched and ready to drill for
ease of construction, and the aluminium chassis is preformed and ready
1o use. Supplied with all pants, circuit diagrams and instructions

ACCESSORIES

Suitable LS coupling electrolytic for 125W. model £1.00 plus 25p p&p.
Suitable LS coupling electralytic for 200W. model £1.25 plus 25p p&p.
Suitable Mains Power Supply Unit for 125W. model £7.50 plus

£3.15 plp

Suitable Twin Transformer Power Supply for 200W. model £13.95
plus £4.00 p&p

125 WATT MODEL

£10.50

plus £1.15plp | (Mlustrated)
200 WATT MODEL

£14.95

plus £1.15 p&p

— '_
(~4

MULLARD LP1183
STEREO PREAMP

Original listed price over £5.00. Suitable for ceramic and auxiliary
inputs, when you purchase 2 power module kits

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver fimshed rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
socket 30 + 30 watts. AMS 60 + 60 watts peak for use with 4 1o 8 ohm
speakers. Size 14%" x 10" approx

reapy To Py £32.90

plus
£3.80 p&p

PRACTICAL
ELECTRONICS
CAR RADIO KIT
£10.50 ~:
. £2.00 p&p
2 WAVE BAND MW LW
“Enay to build *5 push button wning
*Modarn styling design AN naw unusad companants
*6 watt owtput *Ready siched & punched P.CB.
*incorporates suppression circuits *Now with tape input socket
All components and instructions to build the radio, you supply only the wire
and solder, Pre-set tuning with five push bution options, black illuminated
tuning scale, matching control knobs, one combining on/aff valume and tone-
contred, the other for manual uning
The P.E. Traveller has a 6 watts output. neg ground and an integrated circuit
output stage, a Mullard IF module LP1181 ceramic filter type, pre-aligned and
assembled and a Bird pre-aligned push button tuning nit. Fits easily n or
under dashboards

Suitable stainless steel hully retractable locking aenal and

speaker (approx. B x 4] is per pack,
available as a kit complete £1 -95 php £1.15

STEREO DISCO
PREAMPLIFIER

Matching 'other modules,
suitable for twin deck mixing
with P.F.L output and
Mic/Tape input. Ready built,
ready 1o play with circuit diagram and application
notes 1o suit our power module kits.

10+10 WATT
STEREO HI-FI
AMPLIFIER KIT

@ Featuring latest SGS/ATES/TDA 2006

10 watt output |.C.'s with in-built thermal
and shor circuil protection.
f' 4 g 5 @ Mullard Stereo Preamplifer module

@ Attractive ready made black vinyl finish cabinet

plus £2.90 p&p @ Convents 1o a 20 Watt Disco amplifier
To complete you just supply connecting wire and solder. Features
include din input sockets for ceramic cartridge. microphone, tape or
tuner. Dutputs—tape, speakers and headphones. By the press of a
button it transforms into & 20 watt mono disc amplifier with twin deck
mixing. The kit incorporates a Mullard LP 1183 pre-amp module, plus
power amplifier assembly kit and mains power supply. Also featured 4
slider level controls, rotary bass and treble controls and 6 push bunon
switches. Silver finish fascia panel with matching knobs and contrasting
ready made black vinyl finish cabinet and ready made metal work. For
further information instructions are available price 50p. Free with kit.
Size 9" x B%" x 3%" approx

SPECIFICATIONS Suitable for 4 1o 8 ohms speakers.

Frequency response - 40Hz-20KHz; Input Sensitiaty - P.U. 150mV
Aux EUDm\I' Mic. 1. 5mV; Tone controls - Bass * 12db @ 60Kz
Treble £ 12db @ 10KHz; Distortion - 1% typically @ 4 watts; Mains
supply - 220-250 vohis 50Hz

£21 95

plus £1.72 php

BSR chassis record deck with manual set down and return,
complete with stereo ceramic cartridge £8.50 plusI£3.15 p&p when
purchased with amplifier. Available separately £10.50 plus £3.15 plp.

8~ SPEAKER KIT.2 8”approx, twin cone domestic use speakers
£4.75 per pair plus £1.70 p&p when purchased with amplifier
Available separately £6.75 plus £1.70 plp.

STEREO MAGNETIC PRE-AMP CONVERSION KIT

All components including P.C.B. to convert your ceramic input on

the 10+10 amp to magnetic. £2,00 when purchased with kit {eatured
above. £4.00 separately inc. php

R|ITnhV|]|IC

lnsuu:nnns 20p plus stamped addressed

Ireland only.

323 EDGWARE ROAD, LONDON W2 wit order 21C HIGH ST. ACTONW3 6NG

ALL PRICES INCLUDE VAT AT 15%. All Jlems sull]etl 10 avauabahn,n Price corect at 1.4.81 and subject to change without notice. For further information send for
! Goods d ta fand and N.

NOTE: Persons under 16 years not served without parent’s

Parsonal Shoppars EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm. Closed all day Thursday. ACTON: Mail Order only. No callers.

Photo Acoustics Ltd

MICRO COMMUNICATIONS DIVISION

BUDGET
ACCOUNT

TRIOD icam ACCESSORIES
158308 T60-10M Transcewer with the new bands £635.00 ICZE 2m Indheld synthesised £159.00 PP1305GS Requ PSU 240V input 13 8V a1
R870 The ultsmate amatedr band recever £690.00 IL2an 2m 10W mobile £169.00 4 amp protected 1840
TS1805 FED-10M Sakd state transceiver 200W E679.00 IC255E 2 canaing mobile £25500 PP1307 Regulated PSU 240V input 138V a1
1513058 B Band 200W pep mobule transceiver £491.00 IC260E £339.00 T amp protected £3zon
15130 8 Band 20W pep mabile transcaiver £404.00 IC251E e £475.00 PP1310 Regulated PSU 240V input 138V a
187708 20/ Tlem All made dual hand transceiver £730.00 IC215E 2m Supplied wih 520 22 R0-9 £149.00 J:Iuaamp protected - . £49.50
"R‘;EQDE 21'\5 FM synthesised £268.00 :Eﬁg? ;Utu' SLS b p‘.l":iilll'r g:igg {gl 5%0 Mains PSU 12V a1 10 amp 15 amp suige £68.00
g 2 synth d multimode mobilefied 202 m 535 b porlakle ! PS1207 Mains PSU 138V at T00mA wleal |
5?:::n:‘:.::ﬁs:';|:g:rw b £345.00 IE720 01 3\EIM-'IJ' 100W teanscewer £79500 Sﬂaﬂ":II g ! e £1093
TR2300 M m synthesised poriable transcever £166.00 ICAS1E Latest TDem base station £579.00 lIIIJr' range of plugs and sockets i stock POA
TR2400 2N I synthesised hand held transcever E198.00 D luxe station wavemeter
;:B;gg ]‘uﬂlim Im symhesised mobite transceiver £279.00 100K e-250Nhe £28.00
3 T0em portable transcerer 3 channels fitted £164.00 OMET! T00Khz 250Mnr solid state dip meter £51.75
R1000 Synth | 200Kk 3OMA .00 COMPUTERS HFCS5 Handheld S0Mhz cou deal for HF
AL TRIO aceessas and TAID osciloscopes avaable F20500 [ 008" pur a0 caswith 8K ey £433.8 ' S et T (3850
A008N Pot &0 cols BK RAM & large keyboard 458 85 CNB20A 1-8-150Mhz cross painter power
4016N ::ul -iH cals ‘;gﬁ Ei\ﬂ £568.25 and SWR meter 1kW £5281
N et 40 cols £693.00 CNE30 140 450Mhr cross pointer pawer and
JEEENCANDItANNLRE ciaaaps | 1032 Pei 80 cals 32K RAM 18K AOM £971.50 SWR metes 200Kw 100
NRD 515 News Smihesised HE .ﬁj.. e 948,00 coM 4040 Dual 51 disk drive 340K £718.75 SW1104 SWR Power metes | 8. 150Mhz 0-20 s
SRX 30 G;“ml pei 4 it £158.00 Cam BO50 Dual 53" disk drive 950K £1.029.25 0200 Wani £29.90
FRETT00 Hl‘qln ;Er‘lﬂl'll.\t‘l:( i) mode AMISSEIFMICIV - cam 4022 Trac feed mavrix printer 80 cols £408.25 CNATDOTA Fully automatic all band ATU £12985
ki~ wikoat o £305.00 cam BO24 Trac feed matoix primter 136 cals £1,134.00 CNAZ0D2 As CNATODTA bat 2Kw rating £190.00
ERGIT100 Wit meitoris sl 5 £38200 EEM BO26 Daesy wheel typewnter pranter £1.18425 SWR25 Twin meter SWR bridge 1-8-150Mhz £z
5X200 Ultimate scanner 26-88. 108-180, Can Extesnal cassette deck for PET's £5693 WELTZ SP200 1B 160Mhz 20W-200W. 1 Kw VEWR/
A0 S1ANe £21590 WELTZSP300 | ﬁﬁﬁme 20W-200W- 1 VSR g
5R9 M b tunable/sts] recerver 184-146Mby £46.00 . i
517 Ait hand portable Tunable 118.144 * APP ’ £69.95
i ":|:||r'|:ur|.:|’“‘ THnmtiec 144N £49.45 APPLE || 4BK for same price as 1BKLE SPECIAL £789.25 WELTZ SPA00. 130 EUDMM SW 20W-150W VEWR/
AMRZITE  2M hm scanner £12000 | Disk drve with contrallen £429.00 el 14895
AR2 M Tm pocker synthesised recever 141-149Mh; £8100 Disk doive without controlles £33500 HP3A TV) e High pass filter (UHFTVI [150
SUIG00 2 m 16 channol scanner 12V £3950 | 445 Paper Tiger with graphics £611.00 | Foulite rings 1" diameier L0k
9% Black & White Videa Monitor £14238 LFI0A HF lnwpass filter | Kw rating £18.40
] Vitkea Gene 1BK, interal casseite £322.00 CS201/TW2 Two way S0ohm coax swatch 0-500Mbz £11.98
nRUJB\EIL'E & FOR‘{?BLE TRANSCEIVER ) Vitlen Genie 32K with integral cassetre £16755 CX3A Three way coax switch 0-30Mhz £658
404 2M I VW synthesised handhebd with SEIOSHA GPBOA printr. Dot mat o feod £270.00 LAR 1 Kuw feeder switeh 1-30Mhe 50ohm £1605
Nicars £158.00 * Black & White Manitai £30.83 KX2 Top quality SO0Khe- 30Mbr seceiver
ARP45 M fm SW synthesssed handheld with ._IN!FNJ\HCS 137 parallel printer £409.35 — ATU £28.90
Nicads £178.00 ' w151 Fowar meter £63.00
PALM 1 ZM I & channel partabie £89.00 " 3 p oLzo 20%Waer S0chm dumeary load, S0233 £604
PALMIV  70catIm 8 chanoel pntale c1aa00 | AeRiE ARG ViDED are Tordwere and software auailble for PET. | g 80Wart OC. 500Mh: with 50235
MIOOE 201 i 26 criver £iaq0q | Lo ronoe of ooks o Computers mad Communicatons, 150 1500t DE S00Mbe with S0238 e
MT50E 241 multimads tianscesver £299.00 conaecios 3278
:5%%: :Egggggd}fg\;’g‘nm \ £199.00 | ;R_ SEM. Microwave Mlm;lu products avalabbe
e fm £169.00 J Bram, Cusheral, Hokushin, Reveo aeials stocked
SEIM SS8 partahie £99.00 ALL ';ilé"fi):gﬁh%%i ..\::gl_[fﬂ&;é;ﬁm Most types ol Hnr.nnnlav.\'.latlpvi‘ 0Al
MONDAY-SATURDAY 4.30-5.30 p.m.
TRIO & AuTHOmISED
: 58 HIGH ST, NEWPORT PAGNELL, BUCKS  TEL: 0908 610625 =
ALSO WATFORD 32006 OR 40698
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From the World-Record Joystick People!

A REVOLUTIONARY ANTENNA
THEY CALLED “IMPOSSIBLE"

TH E J OYF RAM E (Patent Applied for)

TVI-PROOF Amateur Bands 3.5-30MHz., incl.
“new” bands and 27MHz. (where legal)., SW BC
reception. PLUS! STOP PRESS NEWS! TWO
WAY OPERATION SOAK TEST ON 2 METRES
SUCCESSFUL!

The small package antenna lor the poor QTH, that measures 21 x21x21 linches) and just
stands on top of the gear in shack! Directive on 80, acts as vertical on higher freqs., many
BC stns. G2VF with 30 watts has enjoyed world-wide QS50's. Incredible low angle
radiation! Rotated by hand, two knob tuning. TRANSMISSION, particularly with respect
to size and freq. range, by SUCH A SMALL UNIT, has - we believe - been generally
thought IMPOSSIBLE. It has taken Partridge expertise, that produced the JOYSTICK, erc.,
to prove otherwise and to bring you another eHici compact, ially h i
free complement to your hobby.

COMPLETE JOYFRAME (inci. ATU)

(or write — 14p — or phone for literature)

Enquiries invited from outside the amateur Service; an ideal prospect for all
authorised stations.

2 METRE STOP PRESS. During recent opening, FM QS0O's Western
Europe and Western G proved JOYFRAME as super vertical for this
band, INDOOR OPERATION!

£60.00

A N T E N N AS (our regular lines)
TH E J OYSTI C K VFA (Variable Freq. Antenna)

Only 230cm long, easily assembled and installed. Continuous
tuning 0.5-30MHz. Omni-directional. Substantially harmonic-FREE

SYSTEM A" for the swL or 160m. . £48.55

One small antenna for 2m. band, 80/40/20/10m., + 3 "NEW”
bands, 27 Mhz. CB Band (where legal). 500 w capability, no TVI
creating harmonics. SWL's - SHORT WAVE BROADCAST BANDS
AT THEIR BEST!

All this from the NEW PARTRIDGE

SUPERMATCH SYSTEM  £82.00

Can be used from “impossible” locations, “nc antenna space”
locations, caravans, high rise blocks, adaptable for mobile!

The associated JOYMATCH
SUPERMATCH ATU £50.00

converts your existing JOYSTICK VFA to a SUPERMATCH
SYSTEM and will match about every other HF band antennal

|WOOD & DOUGLASI

With the winter evenings approaching, the constructional season
for radio amateurs is about to begin. If you are undecided on your
winter project perhaps you can find something in our range of
over 30 kits and modules to suit you.

7OFMOSTR in case you missed October's review of this
single channel FM transceiver for 70 cms here are a few details. The
receiver sensitivity is typically 0.4uV and uses dual gate MOSFETS
and a high quality crystal filter. The audio output drives an 80
speaker. The transmitter gives 500mW of RF and has a modulator on-
the pcb. Both boards use readily available crystals and measure a very
compact 6" by less than 11",
Kit RX £38.50 Assembled RX £47.25
TX £17.80 TX £25.95

7OMCOBTR when one channel is not enough then by adding

this two pcb set you will have 6 channels on tx/rx. This includes a

toneburst for repeaters and a scanner to ease monitoring.

Kit RX £1B.60 Assembled RX £26.05
TX £11.30 TX £18.10

144SY25B an Fm synthesiser for 25KHz steps at 144-
146MHz. The output frequencies are 5-5, 11, 22 or 45MHz on
receive and 6, 12 or 24MHz on transmit. This will feed most
commercial radio telephones and also the PW NIMBUS. So for the
cost of ten crystal channels you get full band coverage, crystal
controlled toneburst, repeater +600KHz offset, out of lock inhibit and
channel selection by channel number.

Kit £50.95 Assembled £69.70

INTERESTED? If you would like further details of these and
our many other products then send a large SAE (please!) for the latest
lists. The above prices include VAT at the current rate but please add
60p p&p on the total order. The prices include all items to make a
working pcb module. We do not supply external hardware such as
boxes or switches etc. This leaves you free to use the modules in
whatever configuration you wish and yet have confidence that the
electronics will perform well. We will gladly service any of our
products providing it has been built as directed. We make a small
charge for this facility depending on complexity. Kits when in stock
are return of post otherwise 10-14 days. Assembled items 10-20
days.

9 HILLCREST, TADLEY
BASINGSTOKE, HANTS RG26 6JB L\

MODULAR ELECTRONICS &t ™5 S8 onenronrs

Transceivers

STOP PRESS!!
CASH SAVING DEALS
FOR YAESU GEAR

PARTRIDGE “DIAL-A-QUOTE" SERVICE

FRG/Rx.'s., FT/Tx.'s., with TVI-proof antennas if reqd., some FREE
offers with Rx. deals. While you waited for this ad., PRICES HAVE
FALLEN! REMEMBER it takes 2 MONTHS to gert ads. updated, BUT
you can PHONE US NOW for your QUOTE. SAVE TIME AS WELL
AS MONEY. 0843 62535 (ext. 5) or 62839 after office hours.

Receivers

JUST 'FELEPHONE
YOUR CARD NUMBER

0843 62535 (ext 5) (62839 atter offica hours) or send 14D
stamp for FREE literature. Prices correct as at press. NOTE
our prices are oalways INCLUSIVE OF VAT, carriage.
Prompt service too, goods usually despatched WITHIN 48
HOURS!

5 Partridge House,
Prospect Road, Broadstairs, Kent CT10 1LD
(Callers by appointment).

DFSTRIBUTOR FOR SOLID STATE MICRDWAVE (THOMPSON-CSF] AF PRODUCTS. BBCOS
Trpe Plost  Gum Vel  Frg. Prics | ITT 10 TMHz XTL Filiess 25KHz £8.05
INIBEE Iw 1048 B 175Me €082 | yp 5082 2800 Hot Car Oiodes £1.12
My w108 12 Sk (L0 | yp 5082 2835 Har Car Dindes £0.98
MISET 25w 9B 8 MM O | L e Shan ol Duod £038
W13 w1 12 4J0MM (L8 082 3080 Pin Swatch Dindes ) :
01127 aw 1748 12 175MH; 242 | Metorals 120130 « 10 Prescaler 1L with full
INGDED Ao 1248 12 175MH €472 | data'nstiuctsons £11.50
301143 10w 1048 17 175MH: 890 | BRINI Vancap Diedes £0.50
WB0R1 15w BB 12 175K 748 P13 T el CBE1L

Wios2  2ew 4% 12 twme casa | Ef,ﬂn'f:'ei"sl?q'_u:f‘a_ HTIIITfEIﬁsg%:F:]IsN[I;_Sg.
me0Bs  dow 4% 12 tswme eizes | 2N 82; BFYS0 £1.15; 512 SX2072N23632
501428 45w 6548 17 vsmee paze | £0.30

S01416 10w 6748 172 175MH; (2415

301417 100w 6048+ 7 175MHz (2876

INSSS0 10w 5248 136 175MHy 833 I“}M:‘.EF!S‘ 1 T

INS581 Thw 2448 136 1 T5MH: f14y | Tetter PTFE 1 OpF 33p. Tmm o0 Sinphine DAY PTFE Fim
IN5A44 w 548 12 ATOMH; re7s | 1 9pF o0 15 18pF 28p Swiplus 25-25qF 10mm 15p.
INS945 dw BdE 12 AT0MH: ({15]

SPRAGUE (Grade 1) Mica Trimmers {500+ for RF, Amps
so1n3% Sw 1548 12 4TOMH: 520
D138 Mw 68 12 &Towss a7 | 25-7pF Blp 4:20pF 88p. 7-405F 8Bp. 16-100pF 9Bp.
INEIE Iw B4 12 470MMr (1083 | 25-150pF £1.09. 40-200pF £1.15.

sotneE 15w B8 7 ATOMHz (a1 L1
301089 Aw 4368 I A70MH; (2530 HEATSINKS single sided ideal for RF amps Redpoint

SI43 S0w G0 12 4o czeas | GM1 26 deglw f1.73

Ex Equp 285070 2 J0MH2 25WPEP g260 | Rufmspares 4 Begler 100mm fong £1.00.
: 175MH: 13 £25

il e el R tui: FINISHED MADE UP AND TESTED EQUIPMENT

208BLY Mal Studless BLYIS 2w 470MH: f1q5 | PAZ Preamglifier for 2 meters. using the latest UHF

#1387 RCA SI;H‘]N’SS Sun C1.12 CTC £143 stephine MOSFET the BFS00 i}" squate for finng n the

> = g 5 ot astn 5

Free data sheets wiih all purchases which nchude typical | o SOR) iniout umy-: Dy CAL0G-with Joks prevsiry

rts PAUZ 832MHr Preamp, strighne using the BFA34a 1448

LOW NOISE SMALL SIGNAL SEMICONDUCTORS.

jam NF < 248 €883,

BFAI0 Mul T Pack 2 5dB NIF 1GH: £282 | | )NEAR AMPLIFIER MODULES. withoul Chilver Sue
BERD1 Mul T Pack 2 548 NIF 1 2GHs L3485 | 5o agmm with themmal mterface. 5001

BFR34a T Pack 4¢B WF GHe £225 | Pz 10 04w m 10w out 13 8¢ £18.40
BFTE6 Low Intermod. TOT2 £259 | paaz 15 18w w 16w oo 13 8¢ £19.55
50306 "D MOS MOSFET £260 | paaz 25 4w in 25w w138 £20.99
40673 RCA MOSFET £0sz CPM  LINEAR AMPS wath lull RF Changeover sue
BFO00 UHF MOSFET Equv 3SKBE £L.30 | g7 1 02imm peamp can be fitted in RX

UNELCO Cased RF Mica Cops. Following PFs
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afraid that there isn’t one. You could mount the portable
on the loop in the way described in the February issue but
at best this is only a makeshift arrangement.

It is not only portables that have an internal antenna.
The manufacturers of some modern communications type
receivers thoughtfully provide a medium waveband plus
ferrite rod antenna so that the s.w. DXer can listen to his
local station if he wants to. After all, who would want
communications facilities on the medium waves? It is easy
to check if there is an internal antenna. Tune round the
medium waves and if you can pick up a number of stations
without connecting an external antenna then there must be
an internal one.

Readers’ Letters

“Do the weather or tropospheric conditions affect m.w.
reception?” asks reader John Quinne. The weather has no
effect on propagation though I have heard of complaints
of a rustling noise from outdoor antennas during heavy
rain, presumably the result of some build-up of electrical
charge in the antenna wire. Thunderstorms of course
cause static (atmospherics) which can be troublesome at
times.

John, who lives in Sligo in Ireland, wonders too if the
seasons have any effect on reception as he used to have a
good signal from Manx Radio and he cannot hear it at all
now. The seasons should have no effect at all on ground-
wave propagation but they do have a considerable effect
on sky-wave propagation. The ionosphere, which reflects
DX signals, is created by solar radiation and the amount
of this radiation reaching higher latitudes will vary
throughout the year. Manx Radio incidentally, has been
experimenting with directional antennas which could be
the cause of the problem.

“Do you know what the Morse is that you pick up on
the medium waves?” asks Mark Hattam. They are radio
beacons and a few of them operate on the medium waves
including a couple in the UK. Normally they do not
interfere with broadcasting but they do appear amongst
DX. A conspicuous one is on 930kHz which transmits
SW (--+ .--) and is located at Vohma in Estonia. The
letters transmitted are not callsigns but are related to the
beacon’s location, for example LIC (.--- -- ---.) is near
Lichfield.

i

Europe No. 1, now on 185kHz

DX Heard

An unidentified Arabic-speaking station has appeared
on 927kHz and so far as I can measure, it is on a bearing
due south of the UK. The announcement/music at 2300
appears to be a recording which leads DXer Harold
Emblem to suggest it might be Al Faleh which used to be
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on 1611kHz and came from a ship anchored at Tripoli in
Libya. The broadcast could also be a Free Sahara station
operating within Morocco. and some of the music does
have a Berber flavour about it. It is quite a strong signal
and can be heard when Brussels on 927kHz signs-off for
the night.

Harold also picked up Sfax in Tunisia on 98 1kHz, Jed-
dah in Saudi Arabia with a good signal on 1512kHz at
2300 just before sign-off and a much weaker signal from
Dubai, also in Saudi Arabia.

Reports: as for medium wave DX,
but please keep separate.

Last month we examined the half-wave dipole which has a
resonant length and therefore is a single-band antenna, so
far as the international broadcast bands are concerned.
We also had a look at the end-fed antenna normally
referred to as a “long wire” by DXers. Probably the most
useful antenna for DXing though is the inverted “L”,
which we will now look at in detail.

Inverted “L”

As the name suggests this antenna looks like an upside-
down letter “L”. It is easy to erect, one end going to the
roof and the far end going to a mast, tree or another
building. The downlead which is part of the antenna is ver-
tical, and the top is horizontal so the antenna will respond
to both vertically and horizontally polarised waves. The
downlead and top can be made from a single piece of wire
thus avoiding a soldered joint at the insulator nearest the
house.

Dimensions are not important as the antenna is non-
resonant, but it should be as high up as possible. The
antenna is also virtually omni-directional i.e. there are no
blind spots or directions of poor reception even along the
length of the horizontal portion. Any wire that is
mechanically strong will do for a receiving antenna. I use
the plastics-covered steel wire on sale in gardening shops
which is strong, corrosion-proof and has minimal wind

Nylon Wi|re Nylon
House
Insulator Insulator
~
Downlead
Window Mast—

Fig. 1: The Inverted 'L’ Antenna
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resistance since the diameter is small. Nylon cord is used
from the insulators to the suspension points and if one of
these is a tree then a pulley with a weight on the end of the
cord will help prevent breakages.

Matching

Since the inverted “L” is non-resonant its impedance
will change considerably as we tune across the short
waves. An a.t.u. (antenna tuning unit) connected between
receiver and antenna will give quite a boost to signal
strength at some frequencies, the only snag is that you
have to adjust it every time you change bands.

An earth connection may give improved reception: it
depends a lot on the receiver and the band in use. It is
always worth trying one especially for the Tropical Bands.
An earth clip connected to a water pipe where it comes out
of the ground will provide a good earth, assuming the pipe
is metal. Do not use the mains earth as you will probably
pick up electrical interference or TV buzz, and keep away
from gas pipes!

Lightning Protection

My request in the April issue for sources of supply for
lightning arrestors brought a reply from reader K. Lewis
(Pensilva, Cornwall) who purchased one by post last sum-
mer from South Midlands Communications Ltd who ad-
vertise in PW, Two types are available: a spark-gap model
and a more expensive gas type. Our reader has mounted
his spark-gap outdoors on the supporting pole of his 27
metre-long wire. It is protected from the weather by a
plastics cover and connected so that the feeder is earthed
via the spark-gap using a length of copper wire running to
a rod pushed into the ground. In order to protect the
receiver from a direct hit, the antenna is always unplugged
from the a.t.u. when the equipment is not in use.

Pat Painting G30UC describes the lightning protection
system he uses with his 14 metre-tall vertical. Although
designed for use on the 80m and 160m amateur bands he
thinks it may be of interest to DXers. “A heavy-duty
choke about 2-5mH is connected from the antenna input
to ground.” This allows static charges to leak away but
does not interfere with the r.f. signals. This choke is
permanently connected. Pat agrees that a direct hit would
destroy the system but the choke makes this less likely by
leaking away any build up of high static voltages. He
suggests another method of protection which is to use a
voltage dependent resistor (v.d.r.) with a rating of about
100V, connected across the receiver antenna and earth
input. Reader K. Lewis refers to a similar arrangement
using a pair of 1N4148 diodes, which comes from 4 Guide
To Amateur Radio by Pat Hawker G3VA (RSGB).

Media Network Booklist

Media Network is the new name for Radio Netherlands’
DX Juke Box, the English section of which is produced
and presented by Jonathan Marks. The booklist, which
has just come out, is divided into three sections. These
cover: books, periodicals and tapes of interest to the short-
wave programme listener and DXer; books for those with
an interest in amateur radio (usually of a technical nature)
which can be applied to broadcast band listening; books of
general interest to the s.w.l. The booklist can be obtained
free of charge from Radio Netherlands. PO Box 222, 1200
JG Hilversum, Holland.

Media Network/DX Juke Box has improved no end
with Jonathan at the helm and I rarely miss the 25-minute
session which can be heard on the 16m band at 2050 on
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Thursdays. A schedule of times and frequencies of
transmission from Radio Netherlands is obtainable from
the above address.

Two QSLs from reader Harry Stacey’s collection

RADIO
TASHKENT

RANI0 ATGHANISTAN

A recent card from Afghanistan

height
Ssmeter

11 Metre Band (25 600 to 26 100kHz)

It is some time since we had a look at this band.
Frankly I expected activity on it to decline now that we
have reached (passed?) the maximum of the current
sunspot cycle. Far from it! New stations are still
appearing, the latest being R. Finland on 25 950kHz and
R. Algiers on 25 680kHz. Radio Algiers has been hopping
around the bands like a grasshopper these days so its
appearance on 11 metres is not so surprising.

The following list is of stations that have been logged
recently in Europe: Tel Aviv, Israel on 25 605kHz and
25640kHz; Radio Netherlands, Madagascar Relay
25650; BBC (UK) 25650; Radio Liberty (Portugal)
25690; NRK Norway 25 730; Radio RSA 25 790: Radio
France International (RFI) 25820; Voice of America,
Tangiers Relay 25 880; RFI 25900; AFRTS Philippines
Relay 26 000; HCJB Ecuador 26 020; VOA Greenville
26 040: BRT Belgium, Flemish Service 26 050kHz.

Some receivers may not reach 11 metres but if you can,
try this band. You won’t hear anything after dark, though,
this is a daytime only band.

Practical Wireless, June 1981

WWW americanradiohistorv com



Readers’ Letters

“] was interested in your comment about reception us-
ing quite a simple aerial,” writes Harry Stacey from
Eastbourne, who goes on to list some of his catches using
a Vega Spidola 250 receiver with 900mm telescopic an-
tenna. A selection from his list reveals Radio Argentina on
11710kHz, R. Afghanistan 15075, R. Australia 9570,
CBC Northern Quebec Service 11720, Radio Clarin
(Dominica) 11700, FEBE Seychelles 11860, R. Free
Grenada 15105, R. Korea 6480, R. Pyongyang 6576,
Voice of Saudi Arabia 11855, R. Tashkent 9540 and
TWR Swaziland 11 760kHz. World-wide reception and a
good example of the capabilities of the modern solid-state
portable receiver.

In reply to C. J. Graham (Ecclefechan), who is a new-
comer to short-wave listening, try using your Sanyo
receiver with its own antenna. Place the receiver near a
window for maximum pick-up and keep it away from the
TV which generates interference on the short-waves. An
outdoor antenna is unnecessary for short-wave
programme listening unless you have a lot of electrical
interference indoors.

DX Heard

An Aiwa 926 stereo radio cassette with two short-wave
bands, 23 to TMHz and TMHz to 22 MHz and telescopic
antenna is in use at Swansea by Philip Morris who reports
hearing R. Australia on 21 680kHz at 1900, Voice of the
Islamic Republic of Iran on 9022kHz at 1950 and All
India Radio on 11 620kHz at 2115. AIR announced that
their DX Circle is now on the air on the second and fourth
Mondays of the month at 2115. A radio cassette with s.w.
bands would appear to be a good buy for the s.w.l. as there
w{ill_ be no difficulty in taping broadcasts with that kind
of rig.

An SRX-30 receiver, a.t.u. and Philips reel-to-reel tape
recorder are in use by G. R. Ellis (Princes Risborough),
who reports excellent reception before sunrise of Radio
New Zealand on 15485kHz and of Radio Australia on
21630kHz at 1800. Over-the-air information from the
latter mentioned a cyclone on March 5 which caused
antenna damage at the Carnarvon transmitter site. All
programmes were being transmitted from Shepperton on a
temporary basis.

by Ron Ham BRS15744

Reports to: Ron Ham BRS15744
Faraday, Greyfriars, Storrington,
Sussex RH20 4HE.

Between this and my associated television column I deal
with frequencies increasing from 28 to 10 000MHz, or if
you prefer another aspect of it, wavelengths decreasing
from 10m to 3cm. The recently published PW Frequency
Allocation Chart shows eight amateur bands within this
range and we all know that each band has its own par-
ticular problems, so, whichever one you use and how you
solve those problems is always of interest to your fellow
readers and myself.
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Solar

Both Cmdr Henry Hatfield, Sevenoaks, Kent and .I
recorded several small bursts of solar radio noise at 136
and 143MHz respectively on February 23, 24 and March
3 and'6, and noise storms on February 27, 28 and March
2 (Fig. 1). Therefore it was not surprising that the BBC
World Service reported ionospheric disturbances during
the early hours and again at 1600 on the 27th and an ex-
tensive aurora manifested itself between about 1230 and
1900 on March 5. Owing to the predominantly cloudy
skies, Henry could seldom use his spectrohelioscope, but
Ted Waring, Bristol, had a little more luck and counted 34
sunspots on February 17, 47 on March 1, 32 on the 8th
and 42 on the 12th.

Fig. 1

Aurora

As the auroral conditions ebbed and flowed throughout
the afternoon of March 5, my readers made some in-
teresting observations. John Cooper GENGO, Cowfold,
Sussex, heard auroral reflected signals in the 2m band
from stations in Germany, Holland and Scotland, and dur-
ing the event made s.s.b. contact with EI6DL, GISMPS
and GM4JLY. Later, while John was making one of his
regular skeds with FIFJT, near Rouen, he learnt that the
French station first noticed the aurora at 1553 when he
heard a rough tone on the signal from the 2Zm beacon at
Wrotham GB2VHF. He then went on to work stations in
northern England, Denmark and Germany, and heard a
station in Scotland. Also in the south, Roy Bannister
G4GPX, Lancing, Sussex, worked several DJs, three GlIs,
four GMs, several PAs, an ON and stations in northern-G
and GW on the key. Barry Ainsworth G4GPW, in nearby
Sompting, heard auroral signals from northern-G during
the early afternoon and GI and GM in the early evening.
Around 1730, Alan Baker G4GNX, Newhaven, was
visiting the shack of G4JGJ/MA in Brighton and heard
tone-A signals from EI, G, GW and PA.

“] worked some auroral contacts for the first time ever
and found them exciting and weird,” writes Phil Hodson
G8RBY, Melton Mowbray, who, between 1700 and 2028
had auroral QSOs with four GMs and a GI, but then Phil
experienced the hardest luck of all. Between 1700 and
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1730 he heard a UR2??? calling him several times but
could not resolve any more and finally convinced himself
he was hearing things. However, three people have asked
him since why he didn’t work the Russian station who was
calling him.

The 10m Band

Apart from a few periods between February 27 and
March 5, when 10m was quiet owing to the prevailing
ionospheric disturbance, the band was generally very ac-
tive between February 18 and March 16. During this
27-day period I received signals from the International
Beacon Project stations in Bahrain A9XC on 21 days,
Cyprus 5B4CY on 15 days, Germany DLOIGI on 27 days
and DKOTE on 10 days and Ted Waring logged the
Canadian beacon VE2TEN, on 13 days between February
17 and March 12 and the South African beacon ZS6DN
on 11 days. Periodically between February 22 and March
1, Stephen Bowler RS46105, Wakefield, using his Trio
R-1000 and a long wire antenna, heard the prefixes LZ,
HZ, PY, VP5, YO, YV, ZE, 5NO and 8P6 and one of the
predominant features I noticed was the very strong signals
from Japanese stations during the early mornings on most
days. Around 0900 on February 24, I received armchair-
copy signals from JA3IWA and JLIMEX when they
worked into DJ, and from JEIOAV at 0903 on the
26th when he worked G4HQE, OEICI and YU7AJV
straight off.

At 0952 on March 1, a rock-crushing JAISGX was
calling CQ French contest, and at 0856 on the 2nd,
several strong JAs were knocking off QSOs with stations
in EA, UK, YU and 4Z4. Although many signals were
fading during the early morning of the 3rd, JEIPGW was
very strong, and like the other JAs on the band was calling
CQ Europe, as was JA2BVZ at 0929 on the 4th. I
received signals from VK around 0900 on February 18
and 24, and March 6 and 9. “Only a few stations heard at
1030 on March 5,” writes Harold Brodribb, St Leonards-
on-Sea, Sussex, who also noticed lots of distortion (could
have been auroral Harold), and although by 1730 the
band was almost completely blacked out, it was back to
normal on the 6th.

RTTY

Around 0900 on February 24, I received solid copy
both ways when DF5FW was in RTTY contact with
UV3FD. At 0930 on the 25th I watched the print-out on
the screen reveal that SMOEUI was calling CQ, to which
ONA4LH replied. It is fascinating to watch as the MM 2000
RTTY to TV converter changes the twittering RTTY
signals from my FR-101 to a readable text on the screen.
During the period February 19 to March 16, I logged 95
RTTY stations from D, EA, F, G, GI, GM, GW, HB. I.
LA, OE, OK, ON, SM, UK and W, 31 of these were
Italians and 19 were Germans. At 0828 on February 28, I
received both sides of a QSO between 16GMQ and
WS5PTD, and at 0908 on March 3 a QSO between I13UAZ
and GM4JHQ. Around 0915 on the 5th, the words “I am
a catholic parish priest . . . running 100 watts to a quad
and using a PET computer for RTTY.” were printed on
the screen, but this signal was broken up when another
strong station came on the air. Early on the 6th I read a
message from a French station saying that he was using
some vintage gear, a Hallicrafters “Sky Champion”
receiver and some ex-US Army wartime equipment for
RTTY.

The bulk of the RTTY signals I receive are around
14 090kHz, but at 1143 on March 8 I received copy from
OESBYL, my first on 15m and at 1230 I watched the
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RTTY news on 144-6MHz, transmitted on this occasion
by G8GOJ. Incidentally, this is an ideal way of getting the
forthcoming week’s orbital predictions for the amateur
satellites OSCARs 7 and 8. There always seems to be
RTTY activity on 20m. In a mere 13 minutes between
0813 and 0826 on the 14th, for example, I logged signals
from two German, an Italian and two Spanish stations,
showing just how simple this system is for the s.w.l. to en-
joy RTTY.

My first signal from Northern Ireland was GI4AHP in
Belfast at 1308 on March 9, my first LA came at 0940 on
the 15th and my first GW on the 16th. During an all-
Sussex Raynet operation “Exercise Flood” on February
14 and 15, microprocessor-controlled teleprinters were
used under simulated emergency conditions to com-
municate between the Emergency Planning Officer’s HQs
at Chichester and Lewes. The boffins behind the Raynet
teleprinter net are John Brandhuber GBGQQ and Steve
Simms G8NFZ. “We usually operate around 144.6MHz
with 45-5 baud, but there are plans to take the speed up to
300 baud,” said John Houlihan G4BLJ, who was among
those who tested the teleprinter links under truly portable
conditions in the wind and rain.

Tropospheric

Although v.h.f. conditions were generally poor between
February 18 and March 16, memories of the late January
opening still linger in readers’ minds. Nick Brown, Rugby,
heard v.h.f. stereo from two Dutch stations, Veronica and
VPRO. during the afternoon of January 30 on his Sony
STR232L tuner amplifier with a 300Q ribbon-type an-
tenna tacked to the wall. Like many of us Simon Hamer,
Presteigne, is keen on finding the DX when conditions are
poor and often pops one of his Grundig receivers into his
Land Rover and drives to a high spot on the hills for a
DXpedition. By this method he has been entertained by
programmes from Radio Telefis Eireann 1 and 2 and v.h.f.
stations from the northwest of England. Such an expedi-
tion is always worthwhile, and it is surprising how much
can be heard from a high point because local interference
is negligible (unlike built-up areas) and signal paths are of-
ten uninterrupted. Back home between 2050 and 2130 on
February 19, Simon received signals from the Independent
Local Radio stations Capital, LBC and Thames Valley,
BBC Radios London and Solent and weak signals from
Lille and a German station. He also heard Radio Solent
and Capital Radio again during the evenings of the 22nd
and 24th.

News ltems

The Sussex Repeater Group are planning to move the
Crawley 2m repeater GB3BP R6, to a site nearer
Horsham to give greater coverage of the north Sussex and
south Surrey areas. The group also have equipment ready
for two 23cm repeaters, one for Crawley on RM3 and one
for Brighton on RM9.

The membership of the Worthing and District Amateur
Radio Society has grown to almost 100 and the average
attendance at their weekly meetings is over 40. Their
programme includes computers, h.f., RTTY. slow and
fast scan TV, v.h.f. and microwaves. New members and
visitors are welcome at 1930 on Tuesday evenings at the
Pond Lane Amenity Centre, Durrington.

Barry Ainsworth is now active on 70cm with a Yaesu
FT-901DM, a Modular Electronics transverter and a 14-
element Sky-Beam from his home in Sompting, Sussex and
despite the poor conditions for the contest on March 8,
Barry worked a station in Belgium.
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As from March 1, Alan Baker G4GNX became the
RSGB’s Area Representative for Brighton and District.
Recently, Alan was in contact with an LA on 20m and
learnt that the Norwegian Class-B licence, prefix LB, is for
c.w. only and that their v.h.f. enthusiasts are always
pleased to work stations in the UK, so keep a look out
readers when there is a lift on.

“As from May | we change the name of the programme
DX Juke Box to Media Network,” writes Jonathan Marks
from the English scction of Radio Nederland. Jonathan is
both producer and presenter of Media Network, and
further details can be obtained from him at Radio
Nederland, PO Box 222, 1200JG Hilversum, Holland.
The programme is broadcast each Thursday, and Euro-
pean listeners should tune in at 0948 and 1348GMT.

West Sussex Raynet are pleased to announce the for-
mation of a new group called Mid-Sussex Raynet to cover
the Mid-Sussex area. Although support for the new group
is very good, new members are still required in the rural
areas to liaise at parish level for emergency planning.
Those interested should contact either John Houlihan
G4BLJ or the new group controller, Clive Spark G8VKQ,
both QTHR.

Another Wireless Day will be held at the Chalk Pits
Museum, Houghton Bridge, Amberley, near Arundel,
West Sussex on Sunday June 7, and I look forward to
meeting some of you there.

Some Lerwick Radio Club members: (standing) Peter,
lan GM8PNP, Stanley GM3ZNM, Roger GM4BBL,
Dave GM4RSJ, Arthur GM8TLO, and Billy GM8RUI,
(sitting) Bobby, John GMJ4AGX, John GM3HTH,
Wilbert GM3WCH and Tommy GM8SOP

The Lerwick Radio Club, formed in 1967, meet every
Wednesday in a room provided by their local council, at
the Islesburgh Community Centre, King Harold Street,
Lerwick.

In 1979, with a generous grant from the Leisure and
Recreation department of the Shetland Islands Council,
the club purchased a Yaesu FT-101Z transceiver, FC-901
tuning unit, WD3ZZ trap dipole, DX-SV trap vertical,
Icom 245E 2m transceiver, Jaybeam 6-element 2m quad
and an antenna rotator.

The Club, with its own call-sign, GM3ZET, has about
twenty members with ages ranging from Peter, the
youngest at 16, to John, GM3HTH, the oldest at 80,
fondly known as the “father figure” by his fellow
members.

Although the Club’s main activity is v.h.f. operated by
Tommy, GM8SOP, they always look for QSOs on the h.f.
bands. One of their important functions was back in 1969
when the club used a special call-sign, GB2ZET. to mark
the Quincentenary of Shetland passing from Scandinavian
to British rule.
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by Ron Ham BRS15744

Reports: as for VHF Bands,
but please keep separate.

It is important to remember that during a Sporadic-E dis-
turbance or a tropospheric opening, the DXTV pictures
are usually very strong for several hours giving ample op-
portunity to record the event. If you have a camera handy,
be patient and try for a meaningful picture, such as a clock
with the station ident (Fig. 1), or programme captions
(Figs. 2 and 3), or test cards (Fig. 4). Test cards usually
precede the start of the day’s programmes, and clocks and
Eaptions often appear on or around the hour and half
our.

Tropospheric

Although the atmospheric pressure between February
18 and March 16 was generally below 30-0in (1015mb)
and not good for DXTYV, there was a brief lift on February
24 and 25 which was observed in Uppsala, Sweden, by
David Appleyard who, at 0740 on the 25th, received the
YLE-HLKI test card (Fig. 4), on Channel 7 from the Fin-
nish TV station in Turku some 200 miles away. For this,
David used the telescopic antenna attached to his National
portable receiver which was sitting on the window-sill of
his fifth floor flat. This is very interesting, David, because
the period from midnight on the 23rd to midday on the
26th was the only time my barograph showed the pressure
above 30in and favouring DX.

“For TV reception I use a Wolsey ‘Colour King’ bowtie
array, a Jostykit HF 385 antenna amplifier and a Pana-
sonic TR 1401G which will tune down to 435-5MHz for
Amateur TV transmissions without modification,” writes
Nick Brown from Rugby. Nick received his first ATV pic-
tures from G8DLX during the evening of January 30 and
from G3YQC on the 31st. Another station active on 70cm
with ATV equipment is Robin Stevens G8XEU, operating
from his home in High Salvington, Sussex.

Band |

Like many other readers, Harold Brodribb, St
Leonards-on-Sea, also keeps an ‘“ear” on Band 1
(41-68MHz approx) with a communications receiver, and
heard the vision buzz on Channel R1 49-75MHz, on
February 17, 18 and March 3, and on Channel E2
48-25MHz, on March | and 4. Harold also heard the
vision signal on Channel E3 55.25MHz, at 1715 on
February 28 and held a picture on E2 at 0900 on March 1.
I noted frequent bursts of test card, mainly from Poland,
on RI during the early mornings of March 5, 7, 9 and 13
which I suspect is early Sporadic-E and the usual smeary,
unidentifiable signals, typical of an “F2” opening between
0830 and 0900 on March 3.
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Fig. 1: Clock with Hungarian ident
received by Paul Farrugia during
the 1980 Sporadic-E season

Fig. 2: Dutch programme caption
received by the author during a
tropospheric opening in November

1979 October 1980

Fig. 3: Programme caption from
France received by Paul Farrugia
during a tropospheric opening in

r s G { ]
BEESPRXXETED SET

Fig. 4: Test card from Finland
received by David Appleyard in
Sweden on February 25

Disturbed Conditions

“A very strange and mysterious phenomenon occurred
during the early evening of March 5.” writes Sam
Faulkner, Burton-on-Trent. who, while beaming north-east
on 53-75MHz received strong, unintelligible, out-of-sync
video, accompanied by static and rumbling noises. As you
suggest in your letter, Sam, there was an aurora borealis in
progress at the time (see VHF Bands). Sam first noted
these conditions at 1745, after finding the 10m band had
closed earlier than usual and then found that, as the video
on 53-75MHz became stronger around 1830, South
American stations came up on 10m, but everything had
gone by 1915, The vision signal on 53-75 may well have
come from Italy on Channel 1A.

SSTV

On most days Sam Faulkner looks for Slow Scan
Television signals between 1700 and 1800, and during the
period from February | to March 3 he noted that signals
from the east coast of America were, in addition to pic-
tures from Ws 1, 2. 3. 4. 6. 8. 9. 0. HK3. VE3, VE6, KP4,
DF and DK, consistently seen. During openings to the
west coast, Sam received pictures from KA6CDK on
29 178kHz and K6AEP on 28 683kHz on February 22,
WB6ILU on March 6 and N6WQ on the 8th. “Spec-
tacular video was often received from the mid-west. with
callsigns WBOUFE on February 15, KB9LU 18th.
K9ILA 22nd and March 8, WAOPKD on 22nd, 28th and
March 6, WD9IPX 28th, WBOUNB 28th and March 8,
WAOPEP, WBOWKQ and WDOEZK on March 3,

84

Figs. 5 & 6: Pictures of the planet Saturn, taken by the Voyager space
craft and received via SSTV by Sam Faulkner from WOTV

KOLSW 6th and N9AWR on the 7th and 8th”, said Sam,
who also used the comparatively new SSTV channel,
29 180kHz. on February 22 to log VE6PW calling
WAGRIN. On March 7 he saw VE3DDB working a Ger-
man station on 28 395kHz.

Although Sam, not surprisingly, found 10m conditions
poor after 1700 on March 4 and 5, SSTV was particularly
good from the mid-west and west-coast on the 6th, with
American communications around 43/44MHz coming
through up to 1730. Around 1740 on December 3, Sam
received pictures of the planet Saturn, taken by the
Voyager space craft and sent by SSTV from WOTV to
KI1IDM (Figs. 5 and 6). Another of Sam’s interests is
photography. and he likes to take such pictures so that he
can build a photographic record of his station’s achieve-
ments. John Townsend G4ILY, Steyning, Sussex, uses an
FT-707 and a home-brew monitor for SSTV and is hoping
to develop a computerised system for transmitting his pic-
tures.

Hopeful?

While going through some old wartime journals, |
found the following snip, headed “Colour Television Sets!”
in the January 1945 issue of Practical Wireless:

“According to Mr J.L. Baird, a combined sound and
television set for the home, with colour television and
stereoscopic effect, is likely to be produced after the war
for about fifty pounds. Mr Baird was also of the opinion
that with mass production the price of a black and white
receiving set may well become much less — possibly in
the neighbourhood of fifteen pounds.”

Practical Wireless, June 1981
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Send your orders to Dept. PW6 BI-PAK PO BOX 6 WARE HERTS.

SHOP AT 3 BALDOCK ST. WARE, H

ERTS.

TERMS, CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL: (0920) 3182. GIRO 388 7006

ASS 15% VAT AND S0p PER ORDER POSTAGE AND PACKING

TRANSISTORS

TIP30A 2M3823
(FETI 60
2N711 30 | 2N2904A 26 | 2n3903 12
N717 30 | 2N2905 24 | 2N3904 12
N718 25 | 2N2905A 26 | 2N3805 12
N718A 50 | 2N2906 18| 2N3906 12
N726 29 | ZN2906A 20 | 2N305B 12
N727 29 | 2N2907 20 | 2N4D59 14
c1 N743 20 | 2N2907A 22 | 2N40GD 14
c10ac N743 20 | 2N2923 15| 2N40B1 12
c113 N914 20 | 2N292a 15| 2N4062 12
C11a N318 30 | 2N2925 15| 2M4220
BC115 N929 20 | ZN2926G 10|  (FET) 35
BC116 N930 18 | 2N2926Y 09 | 2N4284 28
C116A 2 N946 40 | 2N29260 09 | 2N42B5 2B
c117 2 ZN1131 24 | 2N2926R 09 | 2N4286 28
c118 2 2N1132 24 | 2N2926B 09 | 2N4287 2B
c11a 11| BD10B 3 2N1302 25| 2N3010 20 | 2N4288 28
50 | BC120 12| BD115 1 2N1303 28 | 2N3011 20 | 2N4283 28
50 | BC125 25| BC212 10| BDI16 50 | BD236 58| BF1 10| BIP20 38| OC45 20 | TIS43 22| 2N1304 28 | 2n3053 22 | 2N4290 28
50 | BC126 30| BC212L 10| BDI21 &5 | BD237 65| BF1 12 | BIP19/20 0C70 24 | TIS90 20| 2N1305 28 | 2N3054 45 | 2N4291 28
50 | BC132 18| BC21 10(BD123 65 | BD238 65| BFI 12| m/p 80| OC71 15 | TISa1 22| 2N1306 35 | 2n3055 42 | Zw4232 28
50 | BC134 18| BC213L 10|BDI24 75 | BD239A 50| BF1 15| BAy3s 39| OC72 24 | TIsaz 22| 2N1307 35 | 2N3402 21| ZM4233 28
75| BC135 18| 8C214 10| BDI3 35 | BD240A 50| BF1 16| BSX19 20| OC74 26 | UT46 20| 2N1308 40 | 2N3403 21 | ZN4860
70 | BC136 20| mc214L 10| BDI32 35 | BD239a/ BF200 30| BSX20 20| OC75 30 | ZT%107 10|2N1309 40 | 2N3403 29 (FET) 60
85| BC137 20| BC225 26| BD131/132 240A 1.00| BF222 90| BSX21 21| OC76 35 | ZTX108 10| 2N1599 35 | 2N3405 42 | 2N4923 65
85| BC138 28| BC226 36 /P 80 | BD240 45| BF224 20| BSY3 13| 0c77 50 |ZT%109 10| 2N1613 28 | 2n3414 16| 2N5135 10
70 [ BC139 32| BC237 13|BD133 40 | BD241 45| BF240 17| BSY95A 13| OC78 40 | ZTx300 12| 2N1711 30 | 2N3415 16| 2N5138 10
40 [ BC140 25| BC238 14|BD135 35 | BD506 38| BF241 18| BU105 1.60 | OCBI 22 [ ZTX301 12 |2N1889 a5 | 2N3416 29 | 2ZNSi7Z 14
AD162 40 |BC14] 28| BC239 15|BDI136 35  BD508 38| BF244 28| BU10S/ 0CBID 24 [2ZTX302 16|2N1890 45 | 2N3417 29| 2N5194 56
AD161/162 | BC142  25|BC251 15|BD137 35  BDX3a2 220 | BF257 30| 02 1.95| OC82 24 |ZTX303 16| 2N1893 40 | 2N3614 1.00 | 2N5245 40
M/P B0 | BC143 25| BC251A 16| BD138 36 | BDY11 1.30| BF258 30| BU204 1.40 | OCB2ZD 30 | ZTX304 20| 2N2147 75 | 2N3615 1.05 | 2N5294 SO
AF114 50| BC144  40|BC261 18|BDI39 38 | BDYI7 1.80| BF259 35| BU205 1.40 | OCB3 26 [ZTX330 15 |2N2148 70 | 2N3616 1.05 | 2N5236 50
AF115 50 | BC145 46| BC300 30| BD140 38 | BDY20 80| BF262 60| BU208 1.90 | OCB4 38 [ZTX500 13 [2N2192 38 | 2N3646 09 | ZN5448 12
AF116 50 | BC147 09| BC301 28| BD139/140 BOYS5 1.40| BF263 60 | BU208/ 0C139 80 |ZTX501 12 |2M2193 38 | 2n3702 09 | 2N5457
AF117 50 |BCl48  09|BC30Z 29| M/P  BO | BDYS6 1.60| BF270 36| 02 25| 0C140 80 [ZTX502 16|2N2194 38 |2N3703 09| ~ (FET) 32
AF118 65| BCI143  09)|8C303 28|BD1SS 50 | BF11§ 25| BF27)  31|GP300 40| OC169 80 |ZTX503 12| 2N2217 25| 2N3704 09 | 2N5458
AFl24 50| BCISO 20| BC304  28|BDI7S 60 [BFI17  50(BF273 36| MJ480 95| OCI70  BO |ZTX504 25 |2N2218 25 | 2N3705 09|  (FET) 32
AF125 1 60 | BF118 75| BF274 38| MJ481 1.05| OC171 B0 |ZIX531 25| 2N2218a 2B | 2N3706 10 | 2N5459
AF126 2 68 | BF119 75| BF324 35| MJ430 ‘95| 0C200 46 |ZIX550 25 |32N2219 28 | 2N3707 10|  (FETI 35
AF127 3 68 | BF121 50| BF336 34 [MJ4S1 1.15|0C201 95 |2N388 36 |2N2219A 30 [ 2N3708 09 | 2N55 36
AF139 BC154 75 | BF123 60| BF337 34| MJ2955 90| OC202 1.20 | 2N38BA_ 56 | 2N2220 20 | 2N370BA 09 | 2NGO2 .
AF239 BC157 75 | BFI25 50| BF338 38| MJUE340 50| 0C203 85 |2N404 © 20| 2N2221 20 | 2N3709 09 3
AL102 8 68 | BF127 60| BF371 26 (MJE370 55| 0C204 90 | 2N404A 24| 2N221A 22 [2N3710 10| 2N 70
AL103 59 68 | BF152 25 | BF457 37 | MJE371 60| OC205 1.15 | 2N524 40 | 2N222 20 | 2N3711 10| 2N 70
ASY26 0 75 | BF153 25| BF458 37 [ MJES20 45 | R2008B 250 | 2N527 50 [ 2N2222A 20 | 2N3771 1.40 | 2N 70
ASY27 1 75 | BF154 22| BF459 38| MJES21 66 | R2010B 2.60 | 2N598 40 | 2N2368 18 | 2N3772 1.60 | 253 50
ASY28 7 78 | BF155 35| BF594 30 | MJE2955 90 | TIC44 29 |2N599 46 | 2N2369 14 | 2N3773 2.20 | 253 a3
ASY23 a 78 | BF156 28| BF595 28 | MJE3055 65 | TIC45 35 |2N696 24 | 2ZN2363A 14 | 2N3B1D 253 a3
AU103 9 90 | BF157 28| BF596 28 | MJE3440 52 | TIP29 30 | 2M697 24 |2n2a11 25 | (FET) 18 | 253 S
AU1TO 9 90 | BF158 28| BFR39 24 | MPB113 52 | TIP29A 55 | ZNGI8 30 | 2N2412 25 | 2N3820 253 7
0 95 | BFI59 28| BFR40 25| MPFi02 60| TIP29B 42 (2NB93 32 [ 2N2646 47 | (FET) 35 | 253 80
1 95 | BF160 28| BFR41 25 | MPFI04 35| TIP29C 44 |2N706 10 | 2N2711 22 | 2N3821 253 80
2 99 | BF162 24| BFRS0 25 | MPF105 35 | TIP3D 38 |2nM706A 12 |2N2712 22| (FEM 60| 25 80
4 ; . -
e 22 e RIS g0 19
4L L & ; 15920 50v 06 | 15021
8Y210/60009 741502 75 | 74LS1681.80 | 74L5283 B85 | 15921 100v 07 | 15023 400v 13 -300
BYZI0 5 741503 38 | 74LS1691.80 | 74L5290 90 | 15922 150v OB | 1S025600v 14 oo, 8
BYZ11 45 741504 38 | 74LS1702.50 | 74L52931.00 | 15923200v 09 | 1S027800v 16 pon &8
BYZ12 a0 74LS05 10 (7415173 95 | 74L52951.90 | 1S924300v 10 | iS029 1000v 20 Bt -600! 0
g? L5 S ;gl H‘é a5 | Jat 18"50 1N‘4mni g6 oOag | PR311200w 125 1S10/50 50y 30
36 740 9% | 74t3121 270 | 74t33333:90 | IN4002 100y 0% | 3Am 1$10/100 100v 35
74 7415183 2.8 a1 1 200 06 | IN5400 S50v 1510/200 200v 40
et a0 24r3taxen0 23200 | 1n4003 200y IN5401 100v 1510/400 400v 50
i d IN5402 200v 1510/600 600v 60
Jaea 1o |Jaiat o3 &3.20 IN5403 300v 1510/800 800v 70
74L515 68 | 7415193 95 B1.80 | IN4OOT7 1000w “'n\le:O‘ 43& 1510/1000
741520 38 (7415194 95 2150 | a0 ! 5483200 1000v
741821 68 | 74LS195 85 31.50 156‘15%’0 IN5: v 1S10/1200
741522 60 | 7405196 1.00 5 a5 v IN5407 BOOv 1
741526 60 | 74L5197 85 6 55
P | s e &
§ 2 : 2 Amp RMS
5 70 | 741530 60 | 74LS241 1.60 31.45 | 1Am BR2/B0v e
6 70 | 741532 50 | 7405242 1,60 41.45 | BAI/SO0v 20 | gR2/100v BRE/50v 75
7 70|74 74 6 o | BR1/100v 22 : BRE/100v 80
e 80 [7asadal.00 51191 BRir2 35 | BR2/200v BRE/200v 88
0 90 | 741837 68 | 74U5244 1.50 2120 | BR1200v 23 | BR2/300v BRE/400y
1 90 | 741538 15 | 7405245 2.20 6 75 /400v BR2/1000v
2 90 | 741540 .00 | 7405247 1.20 31.10
§ | e
5 1.00 | 74548 11.20 2.00 R HYSA/400vP
& 100 |74Lsas 3 90 40 | 7033case THYBAZ00v 80 | THYSA/S00VP 80
7230 [ 741551 7 90 THY1A/50v 34 | THY5A/A00v 57 | THYSA/800vP 70
2 20 |74L854 81.10 THYIA/TO0v 38 | THYSA/600v 60 | o0 o o0
5 8| 7asss 60 85 THY1A/200v 42 | THY5A/800v 75 | 10 Amp-T0d8
H 74L363 1. 91.50 THY1A/400v 50 DIIGVEOY. . o8
74L573 1 4.00 THY1A/600v 65 | 5Amp-TO66 HY 1 ‘\500“ 1]
' 74L574 6 72 THY1A/800v 78 | THYSA/S0v 36 mmgﬂ‘w: %
741575 31.65 BT101/500R 80 | THYSA/1 as | I -
2 74L576 53.50 87102/500R _ 80 | THY5A/200v 50 | THY10A/600v 8
a BT106 1.25 | THY5A/400v 57 | THY10A/B00v 1.10
? BT107 93 | THYSA/600v 60 | 16 Amp-TO48
2 BT108 98 | THYSA/800v 75 | THY16A/50v 65
3 CA270BE 20/12v 2N3228 70 | 2N3525 77 | THY16A/100v 80
¥ CAZ800 20/15v 95 709 BTX30/50L 40 | THY16A/200v 90
CA3011 M320/24v 95 9P 35 | 3 Amp - TOG6 BTX30/400L 70 | THY16A/400v1.20
g CA3014 4N 48 | UATI10C 40 | THY3A/50v 35 | BT116 1.50 | THY16A/600v 1.50
a0 G '8 |Uamlc 33| THVIA200 a0 | GTvracon 3% | [YIGAE00v200
A, v
PACHEL o o | G e Hﬁiﬂégg“ gg TO220 ?ﬂ\?a'“ -sgnn‘s 30
3035 v 5 Amp - v 1.
€D4021 1.05 | CDA042 CD4081 Caz038 ; 1.98 | Vaa5° 38 | THY3AB000 79 | PLASTIC THY30A/100v 1.50
€D4022 55| CD4043 £04002 CA3042 2N 1.20 | UAT4IC 24 THYSA/50vP 35 | THY30A/200v 2.85
CD4023 23 | CD4044 CD4085 Ca3043 4 1.45 | 72741 24 | 5Amp-TO64 THY5A/100vP 45 | THY30A/400v 4.00
€Rdozs 19| Gpaoas cpige: CA3046 5 ‘85 | 741P 17 | THYSA/S0v 36 | THY5A/200vP 47 | THY30A/G00v 4.20
R 13 | et M, B dme
Cbioss o EReane €A3075 00 58 | UA748 35 TRIACS & D
£ CA3080 09N 70 | 748P 35 4 Amp - TOZ02
: D4 2 Amp - T039 mp 6 Amp - TO220
€Biga0 9 EDasos €A3081 1IN 1.20 | SN76013N 160 | FATOTI0° 50 | TRIGN00r 55 | TAIGAIIO0N - Cas
2.0¢ CD4510 CAZOBS 14N 2.20 | SN76023N  1.85 | 1p50000, 42 TRIGA/200v 52
19 CD4511 CA3089 15N 2.20 | SN76110 150 | ypishianoy 50 TRIGA/A00v 60
: CA3090 16 2.5 | SN76115AN 1.90
12 coasie CA3123E 190 | SN7666ON 90 8 Amp - T0220
33 Cbasta 3 ¥ 5 35 TRIBA/400v 64 | 12 Amp - TO220
3 ey CA3130E MCI3I0P  1.45 | TAAS50B TRIT2A/400v 70
13 ghes2l CA3140E 1.70 | TAAB21 200 | 10Amp-TO48
€019 2 coas31 150 | [N 140 | T0A1208 |70 | TAIIOA200¢ 80 | 10Amp-T0220 [ piacs
CD4020 78 | CD4072 25| CD4561 1. 2.7 4 1.40 | TRNOA/MOOv 90 | - PLASTIC BR100 20
LF356N 0 | TBA540
VOLTAGE REGULATORS LHO042CH 90 | TBAG41A  2.20 TRI1DA/400F 68 | D32 20
L 2ine 2 ZENER D
09 -
MVR7805-MVR7824 all 58p Ea. EN;E;BM'E‘SP:C LM308 1,20 | TBAB20 70 NER IODES
MVR7905-MVR7924 all 63p Ea. 2.50 | LM309K 1.0 %g:zggg 2.50 | acow 1.3v-3gv all at 8p
78L05-781.24 all 28p Ea. | LM320 15w, LM3184 56| Tad o0 | 13W 1.3v-100v sRerile
79L05-79L24 all 55p Ea. | 24y 95p Ea. | LM320/5v 25 | 7TK33B 15
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Reach advanced o
Built:

computer comprehension
in a few absorbing hours

1980 saw a genuine breakthrough-the
Sinclair ZX80, world's first complete
personal computer for under £100. At
£99.95, the ZX80 offered a specification
unchallenged at the price.

Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.

Now the Sinclair lead is increased:
for just £69.95, the new Sinclair ZX81

offers even more advanced computer
facilities at an even lower price. And 48
the ZX81 kit means an even bigger &
saving. At £49.95 it costs almost
40% less than the ZX80 kit!

Lower price: higher capability
With the ZX81, it's just as simple to
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teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
butincorporates a new, more powerful
8KBASICROM -the ‘trainedintelligence’
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

isupto you!

The picture shows dramatically i
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 at9 Vv

cassette, for example, or to select a EQ{;"OI‘NUN ;mregulated (supplied with New

rogram off a cassette through the uiit version). H :
ﬁey%oard. 5 Kitand built versions come complete SII’IC'&II’

; e s with all leads to connect to your TV teach-yourself
Higher specification, lower price - (colour or black and white) and BASIC e
how's it done? , cassette recorder. :
Quite simply, by design. The ZX80 manual

reduced the chipsinaworkingcomputer
from 40 or so, to 21. The ZX81 reduces
the 21to 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 the ZX80!

Every ZX81 comes
with a compre- .-
hensive, specially- 3
written manual-a
complete course
in BASIC program- ¥
ming, from first principles to complex
programs. You need no priorknowledge
—children from 12 upwards soon
become familiar with computer

Proven micro-processor, new 8K BASIC operation.

ROM, RAM -and unique new master chip.

86 Practical Wireless, June 1981
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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.

® Unigue syntax-
7 check and report codes
7 identify programming

7 @Full range of mathematical
7 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
(not available yet —but coming soon!)

® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master chip
-unigque, custom-built chip replacing

18 ZX80 chips.

— [ | — | [
ZX8l

Sinclair Research Ltd,

6 Kings Parade, Cambridge, Cambs.,
CB21SN. Tel: 0276 66104.

Reg. no: 214 4630 00

Practical Wireless, June 1981

If youowna
Sinclair ZX80...

The new 8K BASIC ROM used in the
Sinclair ZX81 is-available to ZX80
owners as a drop-in replacement chip.
(Complete with new keyboard template
and operating manual.)

With the exception of animated
graphics, all the advanced features of
the ZX81 are now available on your
ZX80-including the ability to drive the
Sinclair ZX Printer.

Coming soon-
the IX Printer.

Designed exclusively for use with the
ZX81 (and ZX80 with 8K BASIC ROM),
the printer offers full alphanumerics
across 32 columns, and highly sophisti-
cated graphics. Special features include
COPY, which prints out exactly what i¢
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 1981,
at around £50-watch this space!

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 com-
puter to multiply your data/program
storage by 16!

Use it for long and complex pro-
grams or as a personal database. Yet it
costs as little as half the price of com-
petitive additional memory.

sinclair
ZX 6K BYTE RAM F?!EK

How to order your ZX81

BY PHONE - Access or Barclaycard
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 by
cheque, postal order, Access or
Barclaycard.

EITHER WAY -please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and
we have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

| Qty | item Code | Itemprice | Total
£ | £
' Sinclair ZX81 Personal Computer kit(s). Price includes
I ZX81 BA@IC 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 |
I Mains Adaptor(s) (600 mA at 9V DC nominal unregulated). 10 B8.95
| 16K-BYTE RAM pack(s). - ) | 18 49.95 -
8K BASICROM to fit ZXBO 1 19.95
I Post and Packing. 2.95
I Please tick if you require a VAT receipt [ TOTAL& —
l *l enclose a cheque/postal order payable to Sinclair Research Ltd, for £
I *Please charge to my Access/Barclaycard account no.
| N S I I A
*Please delete/complete as applicable. Please print.
IName:MrersiMiss (A [ N OO N A O O O D O O I
Dagdress LU L L1 1 L0 1010011114111
000 g
PRWOSG

I_FREEPOST - no stamp needed.

www americanradiohistorv com
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When
please ensure:

replying to Classified Advertisements

(A} That you have clearly stated your require-
ments.

(B) 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.

Receivers and Components

PREWAR ONWARD VALVES, WIRELESS. SAE. Sole
Electronics. 37 Stanley Street, Ormskirk, Lancs.

5846).

SMALL ADS

The prepaid rate for classified advertisements is 28 pence
per word (minimum 12 words), box number 60p extra.
Semi-display setting £9.50 per single column centimetre
{minimum 2.5 cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed “Lloyds
Bank Ltd". Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisement Manager,
Wireless, Room 2337, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261

NOTICETO
READERS

Whilst prices of goods shown in
classified advertisements are
correct at the time of closing for
press, readers are advised to
check with the advertiser both
prices and availability of goods
before ordering from non-current
issues of the magazine.

Practical

CRYSTALS MADE TO ORDER within 6 weeks.
4-105MHz. wire or pins. £3.90 each inclusive. HARTLEY
CRYSTALS. Green Lane, Milford, Godalming, Surrey
GUE 5BG.

!
i Southern Valve Co.,
2nd Floor, 6 Potters Road, New Barnet, Herts,
Tel: 01-440 8641 for current prices & availability, all popular

va!ves s!ocked SAE I_|s:s Cash with order. Same Day Postal
Tel i . Not Th

CRYSTALS Brand new high-precision. You benefit from
very large stocks held for industrial supplies, Ail normal freq
standards, baud rates, MPU, and all magazine mo&mrs inc:
HC33«" : 1.0, £3.75. 2-5625 MHz. £3.50. H

6.0, 7-0. 8.0, 9.0, 10-0, 10-7, 12.0, 15.0, 16.0, IBD
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 avaulabla

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.
PhiljF Boarman, & Porters Road, New Barnet, Hers.
el: 01-449 1934/5 (1934 Recording Maching).
Closed Thursday. Telephone for Shop Hours,

FILTERS Your best source for 6 and 8 pole a
for AM, CW. SSB, FM, on 455 kHz, 1:6. 90 10-7, 2'I 4
MHz, etc.

Prices inc. VAT and UK post. SAE lists.

P. R. GOLLEDGE ELECTRONICS
G3EDW, Marriott, Somersat, TA16 5NS.
Tel: 0480 73718

VHF CONVERTER. 45-220MHz tuneable 1F. £9.30 inc
post, Other coverage units available, Also TVDX equip-
ment. SAE data, lists. H. Cocks, Cripps Corner,
Robertsbridge, Sussex. Tel: 058083-317.

BRAND NEW COMPONENTS
BY RETURN

HIG!'I STABILITY RESISTORS.

w Cnrmn Film E12 Series 1R-10M. {(E24 2R-6M2]—1p

; W W Matal Film E12 Series 10R-ZM2—2p

EAPACITORS.

MULLARD Min. Ceramic E12 100V 2% 1.8pf. 10 47pf.—3p

2% 56pf. to 330pf.—a4p. 10% 390pf. 1w 4700pf.—ap
Plate Ceramic 50V Wkg Vertical Mounting.

E12 22pf. to 1000pf. & E6 1KSpl to 47Kpl.—2p

Miniatura Polyester SDU Wkg Varuc.nl Mounting.
.01, 015, ézz 06! mids.—a4p

0.1—5p. 0.1 022—-p 0.33 & 047—8p

0.68—11p. 1.0—15p. 1.5—20p. 2.2—22p

ELECTROLYTIC. Wire Ended (Mfds/Velts).

04750 Sp 2325 Sip 10025 Jp 4025 1p

1050 S 2250 6 10050 gp 470040 16p
2050 S 4116 bp 22006 g 100015 15p
4750 Sp 412 6p 210025 s 100025 18
1050 S 4156 6p 72050 10p 10000 35p

1216 gp 1016 Tp 47006 11p 220016 209

TANTALUM BEAD SUBMINIATURE ELEC’TROLYTICS
0.1, 022, 047, 1.0, 2.2 35V B 4.7 « 6.3V-—14
4716V & 25V—15p. 10!16 B 22/6—. Zl)p 10/25—; ZBp
10/35v, 22016V, 47/6.3V, BBV & 00/3V _308
15/25, 22/25,47/10—35p. 47/16—80p. 22Wl6—£1 2
Polystyrena 63V Whg. E12 Series Long Axial Wires.

10 pf. to 820 pt—3p. 1000 pf. to 10,000pt—4p
TRANSISTORS.

BC107/8/3 10p BCIB2L Bp BFI97 10p
BC147/8/9 10p BCIBAL Bp BFY50/51/52 189
BC157/8/9 10p BCZ12L 8p BFX8B Sp
BC547C/BC/9CTp  BCYTO 15p  2N2926 ?a
BCS57C/BC/ACTp BF194 10p 2N3055 50p

8 Pin DL ic's 741 Opfamp.—18p. 555 Timer—24p
Holders 8 pin—9p. 14 Pin—12p. 16 Pin—14p. 28 Pm—«Z.’m
40 Pin—30p.

DIODES (p.i.v./amps).

75/25mA INA148 2p  1250M1A BY127 10p
100/1A 1NADOZ 4p  400/3A 1N5404 14p
BOO/ 1A INAODE 6p  BO/1.5A S1M1  Sp
1000014 1N4OO7 Tp  30/150mA  AAY32 12p
ZENER DIODES.

E24 Seres 3V3 to 33V 400mW—Bp. 1W—14p
L.E.D."s 3 mm. & § mm. Red—ﬂ!r. Green, Yellow—14p
Grommets for 3 mm.—13p. Holders for 5 mm —2p
FUSES. 20 mm. Glass. 100mA 10 5A. 0.B.— J: —5p
\I"OLTAGE HEGULATOR5+ 5\." SV 12V, 15 100mA 35p
12V & '5A—60p. 1A
PHESEY FOTENTIOMETEHS
50mW & ;W 100R to TMO.—6p

THE C. R. SUPPLY CO.

127, Chesterfield Road, Sheffield S8 ORN.
V.A.T. Inclusive Prices, Postage 15p
(FREE over £5.00)

BALLARD'S OF TUNBRIDGE WELLS have moved to
54 Grosvenor Road. no lists. S.AE. all enquiries phone
Tunbridge Wells 31803,
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VALVES

Radio — T.V. - Industrial - Transmitting

Projector Lamps and Semiconductors
We Dispatch Valves to all parts of the world by return
of post, Air or Sea mail. 6000 Types in stock, 1930 to
1976. Obsolete types a speciality. List 60p. Quotations
S.A.E. Open to callers Monday to Sawrday 9.30 to
5.00 closed 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 Wittering,
Sussex PO20 8BN

West Wittering 2023 (STD Code 024366)

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 wvears. Forresters (National Radio
Supplies} late Holdenhurst Rd. now at 36. Ashley Rd..
Boscombe, Tel. 302204, Closed Weds,

“PROFESSIONAL AUTOMATIC METAL LOCATORS"
The printed circuit board and search head are ready
built and aligned for easy assembly. Discrimination
is by a rising tone for non-ferrous and falling tone
for ferrous.

Complete Kit, inc. meter £27
Discriminating pulse induction £48

CDI SYSTEMS LTD., Storrington 4830
(Anytime)

V.L.F. DETECTOR KITS

WE REPAIR/RESTORE valve lype communication
receivers with a one year guarantee, for a free quote
Telephone Corby 61697. Vintage British Radio
Components Co.. 22 Thurso Walk. Corby, Northants.

PACKER COMMUNICATIONS.

2m Wavemeters.
Remember your licence conditions, you MUST have a
wavemeter 1o be legal. Our WM-2 covers 130-
J00MHz to include that vital 288MHz. £23.45 inc
VAT & P+P. Send SAE for details of our
Amateur/CB TVI filters. They are intended for the UK
system of UHF/TV 240V not the VHE/TV 110-220v
US/European standard. They work!
Bridge End Barn, r
Soutergate, 1
Cumbria LA17 7TW. bY
Tel: 0229-89448. z

wWWwWwW_americanradiohistorv . com

Books and Publications

STATION LOGBOOKS with invaluable reference in-
formation £2.25. Mobile Minilogs 80p. Callsign Window
Stickers  £1.50. Beauprint, Meltham Road, Honley.
Huddersfield. Trade/Club enquiries welcome. Tel. 0484-
662824,

OUT OF PRINT BOOK SERVICE. 17 Fairwater Grove
(E). CardifT. Send S.a.e. for details.

Record Accessories

STYLE, Cartridges for Music Centres, etc., Free list no. 30
for S.A.E. includes Leads, Mikes, Phones etc. Felstead
Electronics, Longley Lane, Gatley, Cheadle Ches.. SK8
4EE.

Educational

CAREERS in Marine Electronics, Courses commencing
September and January. Further details, The Nautical
College, Fleetwood FY7 8JS. Tel. 03917 79123,

TECHNICAL TRAINING
Get the training you need to move up into a higher
paid job. Take the first step now—write or phone
ICS for details of ICS specialist homestudy courses
on Radio, TV, Audio Eng. and Servicing, Electronics,
Computers, also self-build radio kits. Full details
from:
ICS SCHOOL OF ELECTRONICS
Dapt. 277H Intertext House, London SWB 4UJ
Tel. 01-622 8911 (all hours)
State if under 18

COLOUR TV SERVICING
Learn the technigues of servicing Colour TV sets
through new homestudy course approved by
leading manufacturers. Covers principles, practice
and alignment with numerous illustrations and
diagrams. Other courses for radio and audio ser-
vicing. Full details from:
ICS SCHOOL OF ELECTRONICS
Dept. 277H Intertext House, London SW8 4UJ
Tel.01-622 9911 (all hours)
State if under 18

CITY & GUILDS EXAMS

Study for success with ICS. An ICS homestudy
course will ensure that you pass your C. & G.
exams. Special courses for: Telecoms, Technicians,
Electrical Installations, Radio, TV & Electronics
Technicians, Radio Amateurs, Full details from:

ICS SCHOOL OF ELECTRONICS

Dept. 277H Intertext Housse, London SWB 4UJ
Tel. 01-622 9911 (all hours)
State if under 18
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TELEVISION COMPUTER
COMMUNICATION &
RADAR SERVICING

TWO YEAR full-time Modular
Diploma course to include a high
percentage of practical work.

@ ELECTRONIC PRINCIPLES

MONO TV & CCTV
COLOURTV & VCR

MICROELECTRONICS &
DIGITALTECHNIQUES
MICROPROCESSORS &
COMPUTERS
COMMUNICATIONS &
RADAR

Each of the above Modules are 13 weeks
in duration. Individual Modules can be

Service Sheets

special offer £2 + large s.a.e.

G I TECHNICAL INFORMATION SERVICE
u ® 76 CHURCH ST., LARKHALL, LANARKS.

Any full size service sheet — still only £1 + s.a.e.
Thousands of different sheets & manuals in stock (many of these only obtainable from us)
_Repair data your named T.V. £6 (with circuits £8)
Domestic Equipment Manual Vol. 1 £13.50 (updatings free for 1 year)

S.A:E. for free newsletter, price lists, any quotation, bargain offers, unique T.V. publications.
2 big catalogues listing thousands of service sheets and manuals with £4 worth of vouchers:—

Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. after 10.

30,000 SERVICE SHEETS IN STOCK
COLOUR MANUALS ALSO AVAILABLE

TV Monos, Radios £1.25 - Tuners £1.25 - Tape Recorders,
Record Players, Transistors from £1.25 - Car Radios,
Stereograms, Radiograms from £1.25 — Except Colour TV
Circuits from £2. — State, if circuit will do, if 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.0.s returned, if sheets
not in stock. S.AE. please.

C. CARANNA
71, Beaufort Park, London NW11 8BX
01-458 4882 (Mail Order)

arranged for applicants with itabl
electronics background.

Tuition fees (UK & Overssas) £1500
per year (i.e. £500 per Module).

Next session starts April 21 st.

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: PP, 20 Penywern Road,
London SW5 9SU. Tel: 01-373 8721.

Aerials

TONNA (FIFT) Zm, 70 and 23cm ANTENNAS

144MHz 435MHz

4 element £14.20 19 element £18.00
5 ele fined £1656 15 ele crossed £30.14
9 ele portable £18.44 71 element £26.43
9 ele crossed £28.75 21 element ATV £26.43
13 sle portable® £29.75  1296MHz

16 element £31.74 2] elemen™ £28.75
135MHz Satellite Band 750 4« 23 element antennas — power

Sele crossed £3567  splitter — stacking lrame  £161.46
*Denctes 5000 onty. All others 500 ar 750 impedance.
TELESCOPIC PORTABLE MASTS 181t — £16.76. 250 — £24.74.
Carriage extra £3.50. AN prices include VAT « 15% CWO - VISA —
ACCESS. Send 30p for full coralogue.
RANDAM ELECTRONICS (P), 12 Conduit Road,
Abingdon, Oxen 0X14 108. Tel. 0235 23080 (24 hours).

COPPER AERIAL WIRE I4swg hard drawn 70" £5.34,
140" £8.84 inc. VAT. Postage £1.75 T.M.P, Electronics

Supplies. Britannia Stores, Leeswood, Nr. Mold, N. Wales.

Courses

COURSES — RADIO AMATEURS EXAMINATION.
City & Guilds. Pass this important examination and obtain
your G8 licence, with an RRC Home Study Course. For
details of this and other courses (GCE, professional ex-
aminations etc) write or phone — THE RAPID RESULTS
COLLEGE, DEPT. JX], Tuition House, London SW19

ANTI-TVI TRAP DIPOLES
1981 Range: Shortwave Listener Aerials
Indoor models £14.50 & £27.50
Outdoor models £30.00 & £36.00

Lists 10 « B in 17p SAE, Aerial Guide 50p
Indoor and Invisible Aerials £3.50

Callers Welcome Tel: 03986-215

SERVICE SHEETS from 50p and S.A.E. Catalogue 25p
and S.A.E. Hamilton Radio, 47 Bohemia Road, 5t
Leonards, Sussex.

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 enquirics to B.T.S.. 190
Kings Road, Harrogate, W. Yorkshire. Tel. (0423) 55885,

SERVICE SHEETS, Radio. TV etc.. 10.000 models,
Catalogue  25p. plus S.AE. with orders. enquiries.
TELRAY, 5 Henderson Street, Preston PR1 TXP.

For Sale

1930's PRACTICAL WIRELESS. Clean copies 60p per
issue  postage pad. Taylor, 3 Stanhope Avenue.
Audenshaw, Manchester M34 5AZ.

NEW BACK ISSUES of “Practical Wireless™ available
90p each post free. Cheque or uncrossed P/O returned if not
in stock, Bell's Television Service, 190 Kings Road.
Harrogate, N. Yorks. Tel: (0423) 558835,

TRIO Communications Receiver R-1000. Excellent condi-
tion. £215.00. Tel. Worcester 422923,

OSCILLOSCOPES, Grundig, single beam, 4dMHz, £30
p+p £4.00. All in good working order. Tel. Ardglass (0396)
841631

FOR SALE. RCA Communications Receiver. Model AR-
88D. Frequency 540K C to 32MC. Condition immaculate,
Price £350. Mr. R. MacMaster. Shielbridge Acharacle.
Argyll. Scotland.

4DS. Tel: 01-947 7272 (Careers Advisory Service) or for G2DYM, Uplowman, Tiverton, Devon. “P.W.” JANUARY 1972 TO DECEMBER 1978,
prospectus requests ring 01-946 1102 (24hr Recordacall). Complete series offers Tel. Holbeach (0406) 22705,
ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Wireless for ... s insertions
| enclose Cheque/P.O. for £.....ccccvvvceviviecns FesiE
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).
Send to: Classified Advertisernent Manager
LY L S OO PR URTTPPSOT SR PPRY PRACTICAL WIRELESS,
GMG, Classified Advertisement Dept., Rm. 2337,
King's Reach Tower, Stamford Straet,
ADDRESS ... snssnane o A s na KN PR T RDTR——— Landon SE1.9LE Telophone 01-261 5846
Rate
....................................................................................................... 28p per word, minimum 12 words. Box No. 60p extra.
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Wanted

DISTRESS: Advertiser requires test equipment and a VHF
monitor receiver for an unwanted transmitter. Tel: Flat
6A3-01-703 0102,

ELECTRONIC COMPONENTS PURCHASED. All
types considered — Must be new. Send detailed list — Offer
by return WALTONS. 55A Worcester Street,
Wolverhampton.

S.5.B. Plug in unit for Grundig Satelit 2100. Write 34,
Virginia Close, Baguley. Manchester M23 9NG or Tel.
061-969-8924 (weekends),

COLLECTOR Requires vintage wirelesses, crystal sets,
televisions, components. Send details — 21 Edgeumbe Park
Drive, Crowthorne, Berks RG11 6HU.

Miscellaneous

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from P.V.C. Faced steel. Hundreds of people
and industrial users are choosing the cases they require
from our vast range. Competitive prices start at a low
£1,05. Chassis punching facilities at very competitive
prices. 400 models to choose from. Suppliers only to
Industry and the Trade. BAZELLI, (Dept No. 25), St
Wilfrid’s. Foundry Lane. Halton, Lancaster LA 6LT.

PHOTO QSL CARDS. 100 from your 35mm negative
overprinted with personal details. Name, Address, Message
etc. £24.95. Wilderman Lid (PW), Weybridge, Keysoe,
Beds. ”

PSYCHOTRONIC GENERATORS, gravity lazers,
elecrokinesis. electropotography. skinvision, SAE 4 x 9"
Paralab. Downton, Wilts.

C.W.A.5. ALARM. Send now for the latest discount
catalogue of Professional Burglar Alarm  Equipment.
C.W.AS. Alarm, || Denbrook Walk, Bradford BD4 0QS,
W. Yorks. Phone 0274 682674,

PCB LACQUER! Large can £2.25, Tape head cleaning
fluid £2.75, VAT included, Postage 40p extra. Apex
Enterprises. 329 Weldford Road, Leicester.

PRINTED CIRCUITS. Make your own simply, cheaply
and quickly! Golden Fotolak Light Sensitive Lacquer —
now greatly improved and very much faster. Aerosol cans
with full instructions £2.25. Developer 35p. Ferric Chloride
55p. Clear Acetate sheet for master 14p. Copper-clad
Fibre-glass. Board approx. Imm thick £1.70 sg. ft.
Post/Packing 75p. WHITE HOUSE ELECTRONICS,

If it’'s a case of making your project
look good, then use one of ours.
Simply send a S.A4.E . for

Details and prices. >

P.0. BOX 19, Castle Drive, Penzance, Cornwall.

EX GOVT BATTERIES HT AND LT. Send SAE for list.
A. Messom, 22, Oakwood Close, Warsash, Southampton,

B
=
ENAMELLED COPPER WIRE 2 A
SWG 1ib 1ib 1ib e
101019 295 1.70 0.85 TRADE ENGUIRIES g
201029 3.05 176 095 INVITED. -
3010 34 3.45 1.90 1.00
fgmss 375 210 1.15 ELEC ONICS
1043 495 275 2.5
44 10 46 590 350  2.40 H.M.ELECTR 5 e
FREE WIRE TABLES WITH EACH ORDER 2713"2?33 Z:::_‘:;’d Road.
INDUSTRIAL SUPPLIES Sheffield S10 38D J
102 Parrswood Road, Withington,
Manchester 20
Fricas inchide P13 in UK UK AIRCRAFT FREQUENCIES list spot HF, VHF,

UHF. frequencies, airports, air traffic control, etc. £1. UK
Marine Frequencies list spot MF, HF, VHF, frequencies,
coast stations, ship to shore, etc. £1. International Distress

Prices include P&P, VAT and Wire Data.
Orders under £2 please add 20p. SAE for list.
Dealer enguiries welcome.
Reg. Office 22, Coningsby Gardens.

SILVER PLATED COPPER WIRE I

14 10 30 6.50 .78 2.20 1.40 | receives Rugby 60KHz atomic tirr(lie signals,
built-in antenna, ACCURACY, £54.80.

TINNED COPPER WIRE | Each fun-to-build kit includes all parts, printed

14 to 30 385 236 1.34 0.90 | circuit, case, instructions, postage etc, money back

Hants. Frequencies chart 75p. PLH Electronics, 20 Vallis Road,
Frome. Somerset BAI1 3EH.
|
THE SCIENTIFIC |
WIRE COMPANY
L
PO Box 30, London E.4 CAN T FIND DX?
Talephone 01 531 1568 GET SPOT-ON with a Crystal c:;ihrat%b he;;(eﬁn
your antenna and receiver, 1MHz, : z
ENAMELLED COPPER WIRE markers to vhf, MORE DX, £19.80.
SWG 11k Boz 4oz 2oz LOSING DX UNDER QRM? DIG it OUT with a
81029 2.76 1.50 0.80 0.60 Tunable Audio Notch Filter, between your
301034 3.20 1.80 0.90 0.70 receiver and speaker, BOOST your DX/QRM
351039 340 2.00 1.10 080 ratio, 40dB notch, hear WEAK DX, £10.90.
401043 4.75 2.80 2.00 142 V.L.F.? EXPLORE 10-150KHz, Receiver £13.70.
441047 8.37 532 3.19 2.50 TIME WRONG? MSF CLOCK is ALWAYS
4810 49 15.96 9.58 6.38 3.69 CORRECT - never gains or loses, SELF

SETTING at switch-on, B digits show Date,
Hours, Minutes and Seconds, auto GMT/BST,

assurance so GET yours NOW.

CAMBRIDGE KITS :
45 (PT) Oid School Lane, Milton, Cambridge.

o
PM COMPONENTS LTD 2L/ Top Priority for
COMPONENTS
VALVE & COMPONENT SPECIALISTS every constructor-
CONINGSBY HOUSE, WROTHAM RD., HOME RADIO
MEOPHAM, KENT.
over 0.5 813 008 130 ®Ab cz ooogLOJG P.“Eed '
, . . out £, items clearly irsted. r
DY802  0.60 BC214L  0.09 133 | P il h 4
L B omwen 3 sooadsimpoges |
e - ! ! - i |
ASLE 0.58 % o0 Rcaa D48 | M 049 ® Large ‘A 4_saze pages.
ECCE1 0.55 | QOV02/6 10.50 BC327 0.10 | R20088  1.70 ® Bargain list, order form and 2
Egggg g.:g 00\-"03-20"_? ?:Em:;uc‘rons ggi g g,;g Rgg'lga 1.70 coupons each worth 25p if used as
. = . A254 2.48 [ i
egggg 3:? quoa-do.:s Aglgs 0.22 | BC478 0.20 | TiP29 0.40 directed, all supplied free.
. .95 [ AC127  0.22 | BC547  0.10 [TIP25C  0.42 i i
ECC807  1.30 | QV03-12 3.50 | AC128 0.28 | BC548 0.10 | TIP30C 0.43 P”“,’ £1, plus 50p for post, packing i
Ecras 060 |U1a 1198 | ACI78. 023 |BC357 007 | Me3rc  oas e
. - B . TIP32 L4,
ECHE1  0.58 070 | AC176K  0.31 | BC558  0.07 | TIPA1C  0.45 Send cheque or P.O. for £1.50
Ectes 133 078[AC187k 0328|8012 035 [Tikes-  oes
. A 1876 0. BD1 0.35 [ TIP47 0.865
SR Sa Sg(A5 oklmi  oa|neer o Dept. W, P, Box 3. 215 London Fos
A ; ; : 1 .30 | TIP3055  0.60
EFBO 0.48 1.00| D161 0.39 | BD136  0.30 | TIS31 0.20 Depr W, P.0. Box92.:215 London Road,
EF86 0.70 1050 AD161/2 1.04 [BDI37  0.28 | 2N3054 0,59 Mitcham. Surrey. 01-543 5659
EF89 0.65 26.60 | AD162  0.39 | BD138  0.30 | 2N3055 0.58
EF91 1.22 0.90 | AF127 0.32 | BD133  0.32 | 2N3702 012
EF93 0.65 4.00 | AF133 042 | BD130 030 | 2N3703 0.2
EF94 0.65 | BGK6 2,50 | AF239 042 |8D144  1.20 | 2N3704 012
EF95 0.78 | 6J6 0.65 | BC107  0.10 | BF115 0.35 | 2N3705  0.12
[ gmigmc smisage bin\ene  edtibe i
; i : 1 0.34 | 283708 0.2 i
EL34 1.54 |6L6GC  1.75 | BC108C 010 | BFIB0  0.29 | 2n5294  0.38 AAHPT) | SUB'C C (HP11} | 'C (HP11) | ‘D" (HP2) | PP3
EBa g_gg 8020 0160 25‘033 .;‘, BF183 023 | 5Nesae  oas 0.5AHr 1.2AHr 1.86AHr | 2.0AHr 4.0AH! 0.1AHr
; ; 14 0.31 | BF194 0.11 | 2N5298  0.38 P
£280 048 [6V6GT 0.0 | BC14l  0.25 |8FI195 011 |1cs 2nae | EOEE £l HeH g% i tae
EZB1 0.56 | 757 2.00 | BC142 0.21 | BF196 0.11 | MC1495  3.00 50-99 EO-BD £1.24 £1.62 2.02 £2.87
G232 0.76 | 12AT7 055 | BC143 24 | BF197 0.1 | SN76003N 1.65 100 £0.70 £1.16 £1.41 £1.87 £2.47
G233 1.85 | 12AU7 0.60 | BC147 .09 | BF198 0.10 | SN76013N 1.50 e z - - = ‘
G234 200 | 124X7  0.55 | BC148 .09 | BF193 0.14 | SN78013ND - - .
KTE1 3.50 | 12BAG 0.80 | BC149 .09 | BF200 0.30 1.50 All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except
K??g ;.gg }%gEG} 5'05 BC157 .1 BF257 0.28 | SN76023N 1.35 PP3) are supplied complete with solder tags and are "'VENTED’ devices suitable for fast charge.
K X H .95 1 X . 1 L v i i
ka7 800 |13nc7 338 |BCiag 008 |Brate 038 |SN7godsn 1.3s CHARGERS _ single or dual O/P to charge PP3, AA or SUB 'C cells in 12-14 hrs [chargers will
N78 890 | 30FL2 0.95 | BC1680 ‘2 BF336 0.34 | SN76227N 1,08 charge 'C’ and cells but with longer ng time). Units D plete in plug top case
O0AZ 0.78 | 8542 120 | 8¢1708 2.10 | BFX29 0.30 | SN7EEEON 060 with I!ymg leads. Number of cells (10 max] in series and type must be specified for each re-
Fcrgo 072 | 90Ci 169/ 8CI71° 008 |BFXB4 026 |TAAso1s 1.20 quired O/F when ordering.
; 1.09 [BCI72  0.09 | BFX85  0.28 | TBA120S 0.70
eCFE08  1.48 [B11A 9.00 | BC1738  0.10 | BFX86  0.30 | TBA540 1.25 SINGLE O/F CHARGER £8.04
Piiss 57 (@33 Ayas[Seis 0g3|EnEr o2k |insson ids s o i o
. o . 3 .21 41- .
PCLB6 0.76 | BGBA 2.50 | BC1BALA 0.09 | BFYS1 0.21 TEAG41-81 11 a0 TRANSFORMERS - as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag
PCLBOS  0.80 | 20504  3.90 | BC212  0.09 | BFY52  0.25 | TBAS00  0.87 connections £1.67 each.
PFL200  1.13 | 5763 320 | BC212L 0,09 | BFYS0 0.73 | TBAS20Q 1.65 Cheques, P.0.'s Mail Order to:~
PL504 1.20 | 5814A 2,75 [BC213 0,09 | BUIDS  1.22 | TDA1004A 2.20
Data and charging circuits free with SOLID STATE SECURITY
ord £10 otherwi ¥
Prices exclude VAT Many other types availabl ey overf10othanwiss Joppoat. D PW), B
fany other types available P&P 10% if order less than £10, 5% if ept. (PW), Bradshaw Lane,
Please add 15% including vintage valvas. order over £10. Pri :
Frices DO NOT Parbold, Wigan, Lancs
P&P 50p per order PHONE 0474 813225 INCLUDE VAT and this should be added - gan. 2
1o the total order. Telephone 02576-3018.
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AUTO TRANSFORMERS
+VAT Voltages available: 105, 115 180, OTH ER PRODUCTS
15% 20‘? 210, : 220,230,240, forstep wpf
and step down. AVO TEST METERS
ggv\?li'T N\NGEI |5|F“l Sec) UK postage only va AVO 8 MKS. Latest Model £106.40 SPECIAL OFFER
T g“%‘g*’;‘:’sg\‘, irﬁzﬁ g_ Overseas extra Rel. (Wartsi £ pap  WAVO 71 Electronic & TV Service £43.10 | Muhtimeter zotn Ba’:
12v 3 113+ 15 273 100 [MAVO73 £58.60 | - with combine
2Wor '5:291 . Voltages stated are on full load | 175 80 441 120 [JAVOMMS minor £38.60 | udio/LF. iest ceclaior
Ret  30V|isv  Pice  Pap Continuous Ratings o 150 583 120 MaAvOWee Megoer £87.00 | 3] KMz and 465 KHz
; X y : ’ Megger 70143 500V £87.00 | 500mA
’2 A Fe }% 60 VOLT RANGE (Split Sec) 21 13%% ,3:23 ;:%3 AVO EM272 316K —Volis £63.40 | recisionce to 1M Sire
20 3|6 739  1da | E 1207240V, Nelunes saitsble 93 1500 2581 OA. [ AVODA116 LC.D. Digital £108.90 [ 160x97x40mm
BoodE el vl 50500 BJSWEAY | B Do mu of [ouiico oo €700 | cxsop s v 100
17 612 1229 172 or 3°“"°'3° gos 4000 84Es  OA Buiavosm eyl R e VAT 15%
8 16 16.45 . ; : :
8 19129 1o ama| e e :mu Pice.  PRP | =0 115 220, 240. PAP £1.32 VAT 15% Burglar Alarm: Ui
a0 12124 21.09 0.A 124 5 4.27 1.20 EDUCATIONALMETERS (Moving Coll] sonic 20ft range, no installa-
a1 1530 2418 QA 126 1 2 650 120 0-10A, 0-15V, 0-30V. Freestanding | 5 e
a2 20120 3240 OA 127 z] a 836 160 5.!,‘?35_'5‘4"{'15%55125 B farge scale easily rea»u meters win 10p Pon gosts, hey opeteied; bull
50 VOLT AANGE (Spift Sec) P 1201240V] 125 4] o 1239 1% |me16 - 0-240V: Scroen $380 PAP ons VAT Shee Tox 78mm | added). Laoks fike a speaker
Sec 50\!" }-’allages available 5, /7, 8. 10, 40 sl 10 17.42 184 1113-0-13 1A 2112V 1503150[1 o scale. £98,00 PAP £2.00 + VAT,
13,15, 17, 20. 33, 40 or 20V- ; - ;
G aeg 094D 0U00Ver | ipp g1z wmE 204 M708 - ok to 30 match g E253 o Sarcly Siand £1.75 Pap 525 aoch
i 1 10{ 2 3251 O0A k| o]
fop SV Pome PEE [ 1E8 19133 353 DA |mers-2aovaevien 1,E2:00800k " P.W. Purbeck oscilloscope transformer 250-0-250:
103 ] g 487 120 S Oh 54V O 2092V oo e 0 BT 12-9V {author approved) £9.42£1.04
105 3| 6 9.42 180 PA220:240 volis i e sp 50p | Soldering Iron — 25W to BS £1.75 P&P 30p + VAT
5 p 50p | Soldering Iron to BS spec. p
108 4 8 1282 172 Pl ) M1126 - 120/240V: 9-0-9V « 1A Precision De-Solder Pumps - Spring loaded with quick action
107 6[12 16.37  1.84 |Rer 2v  24v  Price. P&P AW 6o :
118 8|16 2229 220 |11} 05 025 282 085)pg 010 10 a0 50 30\(1;3 P Y button release for one handed working. Large £5.10 P&P 35p+VAT
}{1,3 }g %g g;.gg 82; ?H 50 ?5 §:§ ::(EE e S BS PRF E1i10 ?angslel a%‘.?ﬁ;rép 30p+VAT. Replacement tips Small 65p+VAT.
18 3 2 a. 1. 5V o-
MAINS ISOLATORS (SCREENED) ?g g 5 % 5 g.;g }.gg :;,fr T L0 ?'5"2 s Telephones — Latest model, brand new, boxed, 2 tone grey
Pri 0-120: 0-100-120V {120, 220. | om0 H 2 Bae  1id 11 s00mA 2.30 060 £11-50 P&P £1.20+ VAT,
240\” Sec 804 55]-?55?250 lz\'gci 2|72 w0 5 8.93 160 5E ia ggg }-gg [Metal Oxide Resistors — 1W 5% £1.00 100. 30p P&P+VAT.
gy oo, 225 g, 118.120. 1 16 12 & 989 1s0| |17 2h 395 100 §3900/4700/5100/5600/8200/1K/1K1/1K2/1K6/1KB/2K/2K4/3K/
Ref Price pag|, )7 1B 8 1173 172 15 ia gan 120 J16K/20K/22K/24K/47K/B2K/100K/110K/120/120K/130K/180K/
*07 o Tama Go|lls 29 10 1853 254 220K/270K/300K Electrosil
:;g ,gg ;gg }‘%2 226 60 30 40,41 OA. NEW RANGE Now available — Cable inc. Co-ax (BNC plugs) multi and single core.
123 ETH 1228 172 SCREENED MINIATURES mgﬂszfggamogns ﬁls%mdf et
152 250 14.61 ] i 1 and tools.
154 500 22.52 %‘% Ref ma Valts £ PEP |2 windings 0-36V-48V/36V-0-36Vm ST MAINS ELIMINATORS
1 238 200 3-0-3 2.83 0.50|agv-0-a8v 7 v 1 . Plugs into 13A socket or 6, 9, 12V
155 750 32.03 OA 8Y-0-48V 72V or 96V, A i
156 1000 40.92 oa [%13 Mala o800 314 ot A “’;’;,, BEaan Loging:|aa00me £4.60. PEP EQG + VAT
38 2000 eres oA [B93303300908  219060| amps Rt mice pac | 500 398 O30ua 870  SRIDGEALSTIFIERS
Ph 0.200v o0 1B oroaoy O |208 1aiA 088089 328728 10 431 a2 144 0 30V 5.95 0 30V 6.70 A Eggg
State sac. volts required 236 200,200 0-15.0-15  2.19 0.60| 20 432 1335 122 — £0.52
i o cunsa e im 3 S1 SN 8 | ettt s o fh2e
1DCh -12-0-12-203.75 1.4 S J 1o es., in ‘o PLP 20
CASED AUTO 1A O i 208 1A 14 0-15.20 598120 80 435 2930 220 | steelcase £15.85 PAP 11 55 VAT 4 £oag TanIe
¥? - =19-] 2 1. ’ 4
. Pects P0595 gsw 204 14 14 0-15-27 684120 80 437 4003 O0A B & El P L d
i 830 9%  ohwl2®s0 " 12017 g8 0k0 arrie Electronics !
150 11.00 aw - -180- Split Bobbin Typa. Pri 0-115, 3
= oo SRR > R 75 Sec 01205.20-94.30" 1o 3, THE MINORIES. LONDON EC3N 1BJ
1%%% ;g;; %g?) g:w Send 20p stamps for Catalogue. Prices ggezi‘ 4:305\". 51; g‘mll 0. E‘E‘S‘SﬁbP‘&a;’ TELEPHONE: 01-488 3316/7/8
2000 5497  OA asw corract 1/1/81. EETO AT T NEAREST TUBE STATIONS A TE & LIVERPOOL 5T
: : IAL OFFER SURPLUS STOCK TO CLEAR. BULK PURCHASE
SIGNAL GENERATORS Marconi type TF144G bench sig gen SPEC
85Kc to 25Mc/s in B bands direct c?l O/P var Uv up to 1 volt with - — a— e s —
fine & coarse atten, int mod at 400c/s fitted RF & Mod level meter. \
: } A 8 2014 |6l 2 AULID 5 BU20B 450 5 TIP2955 235
In case size 29x12x 10" 240v |/P tested with cwcfetc. £55. 8 mg 1 2 AUN3 250 5 CI06D 130 5 TIPIOSS 225
COMMUNICATIONS RX ex Navy covers 60/560Kc & 1.5 to 1270 320 10 BCIO7 80 5 DL707 300 10 2NS061 100
30Mc/s in 5 bands uses 13 min valves reqs ext power supply I ;T:g ;% :8 gg:gg 80 i ?ﬁ;ﬂ, ‘;gg g 2%32055 3;0
supplied tested with H/Bk see back P.W. or list for full spec. £115. | 4116 220 5 BCYM 2 5 LMIBL S00 5 7414 200
RADIO SET 128 small battery operated Tx & Rx covers 2 to 8Mc/ lo Twos i lo BDI 20 o NEBS w0 3 e w0
with tunable Rx with BFO & CW Tx with two valves 1 watt CW regs 10 7815 480 10 BDI3S 210 10 OC35 BOO 5 7490 140
i i i i r 10 TBIE 480 10 BDI3 2010 5 RIS S50 10 7473 180
1.5 & 135v DC supplied with accessories & carrying haversack o ZElE de0 Qe oBOUe 210 3 RO 3% 0 e
circs. £27. Suitable batteries £4.50, two £8. 10 705 450 10 BDII 210 3 TBASI0 300 5 7485 380
MIKES fist type by SGB ex Navy 25 ohm with push to talk swt & lg ig:gg :gg }g :3::3 gig g }-:Qﬁg 3% ; ;.r:g; ggg
short ext cord noise cancelling type. £3.80. 10 ACIZ8 160 10 BFIS0 180 3 A$80 300 1o 74107 150
RADIOSONDE UNITS these measure Temp, Press & RH o ACIS: e 10 BFYSO 140 3 TBASS0 313 3 7alal 190
these are transmitted in the form of slow morse code by a MCW 5 ADI49 250 10 BFYS] 140 5 TIP29 100 5 T4isT 3
Tx on 27Mc/s require only single 3v battery to work the signals lg Al %gg g Ly 3&5} 2 Hsgg :% 3 ;::;{5, %gg
are sent in turn by motor driven swt new unused. £12.50. 2 AUI03 250 .s“ BU205 400 3 TIP4I 120 5 74182 3%
Callers by appointment only.
COAX CABLE type UR57 HD 75 ohm cable 10mm OSD suitable Please add 30p. P&P and VAT at 15%. Govt. Colleges, etc orders accepted.
HF Tx & Video use 10 metres for £3.50, over this 25p mt. Quotations given for Large Quantities.
AIRCRAFT DRIFT SIGHTS optical unit old WW.2 item in case SUNMIT ELECTRONICS LTD.
£12.50. 96 PEEL ROAD, WEMBLEY, MIDDLESEX, ENGLAND. TEL. 01-908 1928
TRANSFORMER. C core 200/250v to 37-0-37v at 15 amps DC
removed from 28v stab p.u. supplied with 2x 30a stud Rect trans
size 63 x5x5" £25. We can supply step down trans to reduce O/P ) FOMPHONI_E_NJ BAHC[EAINS > >
to nom 18-0-18v i.e. for 13.8v stab supply will do 20a at this E:}:‘;Dsm‘:l’l“d’e';?g:sa:;\f:;g gir:r;rq;‘g:d SMOUNE Of eACBES SO AL U edIaDe
£7.50. : :
v " i Displays
COAX RELAYS miniature type with connectors 50 ohm 24v coil ngsgaz 0.3"/4 digits/C. Anode 300p
will work on 14v 1p c/o with aux micro swt ex new equip. £5. Integrated Circuits
JIG ASS non magnetic servicing jig in polished wood box size Counter/Driver ZN 1040E 450p
118241 with special tools. £5. N7493N 28p
METERS panel mounting 1 Ma FSD with mirror scale cal in cycles LM340T-5. volt. reg. Tap
size 6« 5" tested. £4.50. 71X 302 8¢ 337) 12p
HEADPHONES type DLR.5 low res nom 100 ohm balanced ZTX 502 (BC 327) 12p
armature type can be used to make sound powered intercom. £4.50 Switches
new or £3.50 s/Hand clean cond. 6-way mini DIP ggp
: 8-way mini DIP (ERG) 100p
Above prices include Carr/Postage & VAT. Goods ex equipment SPDT slide switch 12p
unless stated new, SAE with enquiry or 2x14p stamps for Capacitors
list 26,‘?l e P P Tartalum bead 25V, 3.3uF 14p
Electrolytic 25V, 47 uF or 100uF Tp
Resistors
8 way SIP (9 pinl 2K2 36p
A H s U P s W carb. film BTF4 — 68R, 270R, 1K, ]3205!. 1K5, 4K7, 10K, 27K, 33K,
P 47K, 100K, 4m7. (pks of 50 not mixed 1p
n ] L I E A?f'd' '.-’A: ar !5‘? la:ﬂ prices ?Bnd iﬂp}fﬂr p&f UK,
[
122, Handsworth Road, Sheffield S9 4AE. slephione 2’n§{;'°°§$;ie°’m:'ft” e
Pnone 444278 (0742) Hampsfell Road, Grange-over-Sands, Cumbria.
Tel. -4233/4
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WATFORD ELEGTRONIGS

33/35, CARDIFF ROAD, WATFORD, HERTS. ENGLAND
MAIL ORDER. CALLERS WELCOME. Tel. Watlord 40588/9

ALL DEVICES BRAND NEW. FULL SPEC AND FULL\‘ GUARANTEED ORDERS

BY RETU

RN POST.
/P.0.s OR BANKERS DﬂﬁFTWITH ORDEII GOVERNMENY AND
STITUTIONS OFFICIAL ORDERS ACCEPTED ITELEPRDNE
CCE pleasea). TRADE AND
.P & P ADD 50p TO ALL ORDERS UNDER £10.00

ESS NOW
WE

TED

OVERSEAS ORDERS POST&GE AT COST.

VAT

the total cost including p & p.

Wa stock many more items. It pays to visit us. We are aituntod bahind Woatford

Football G

Minimum £10-00

ail S
Monday to Saturday 9 a.m.-6 p. m. Ample Fres Car Parkmg Space ov

Export orders no VAT. Applicable to U.K. Customers only. Unless
stated otherwise, all prices are exclusive of VAT. Ploase add 15% to

Street. Open
sllb pe

TRANSISTORS BCY?E
5 | BOD1

ACITE
ACY17/18
ACY19/20
ACYZ1
ACY22
ACYZE

POLYESTER RADIAL LEAD CAPACITORS: 250
;33n,47n, 68n, 100n 7p; 150n 220n 10p;

10n, 15n, 22n, 27n Bp;
330n, 470n 13p; 6

n 19p; 11 23p; 105 40p; 2u2 46p.

ULTRASONIC
TRANSDUCERS
395p per pair.

ELEC'FROLVTIC CAPACITO!‘S (Values in uFl. BOOV: 10 52p; 4
?gv 1000 70 '3 50\.‘ 47 12, 63 20 22% ;2 /1
pi i n; p;

gﬂp,a?001zu 25V: 1

22, Qp, 3300
330

P;
0, 47, 100 9p; !25 ‘l p, 220 13p; 470 20p; 6B 34p; 1000 27p; 1500
2200 139p;

31p: 2200 36p: 3360

TAG-END TYPE: 450V: 100uF Eﬁp. 70V: 4700 245p; 84V: 3300 198p;

2,33.8p;479p; 6

22p; 470 25p;

74p; 4700

:15,22 12p; 3

15,681

778

50p; 3

50V: 3300 154p; 2200 11 0:!.-40\.‘ 4700 160p; 25V: 10,000 320p; 15, ¢ 34

; 250V: 100 65p;
16p; 47 12p; 100
m 32p; 2200 90p;

TANTALUM BEAD CAPACITORS:
3sv u h 022,033 15p;
5 16p; 2.2. 3.3
22{. 10 38p, 16V: 22, 3 316p; 4. 7.
5 36p; 22 30p;
.wo 7'39. 10V: 15, 22 26p; 33, 47

Jsp. 100 55p.

: 0-47. 0 68,
8p; 47,68

33. 47

PDTENTIOMETEHS: Carbon Track
0-25W g& Linear Valves.

4700, 68
5K() 1o 2MQ Single gan

01K, 2K tL-n onlyl Single

SKQ 10 2MQ Single wuh D/P switch

5K(1 to 2M() Dual gang

TW Wirewound 500-20K

P
115p

29p
=
aaP

POLYESTER (MYLAR) CAPACITORS:
100V: 1nF, 2n, 4n, 4n7. 10n 6p; 15nF,
22n, 30n, 40, 47 Tp; 56, 100n, 200 9p;

50V: 470nF 12p.

cznAmc CAPACITORS 50V
ta 1
e 33nF Yot 5p

Range:
18nF,

SLIDER POTENTIOMETERS

0 25W log and linear values B0mm track
En Single yang 7
10K 500K (1 Dual cang

5K0 500

Self-Stick graduated Alum. Bezels

110p

4p
100nF 7p

POLYSTYRENE CAPACITORS
10pF 10 1nF, Bp 1.

5nFto 12nF. 10p.

PRESET POTENTIOMETERS
0 1W 500-2 2M Minl. Vert. & Horiz,

0 25W 1000-3 3MJ Horiz

larger

0 25W 2500-4-7M2) Vert

7p
10p
10p

RESISTORS-5% carbon,

Miniature, Low Noise.

Range
025W202-4M7
D 5W 202-5M1

202-10M

E%Meml Film 100-1M E24

1% 0. 5W510-1M
N.B

P
100+ price applies 1o Resistors of
each type not mixed values.

High Stab.

Val. 1-93 100~
E24 2p 1p
E12 1p
E12 3p

E24 p ;p

VEROBOARDS: 01"
o Clad ;!;in
P
2 e
3 7
P
3 211p
4 P —
Pkt ot 100 pins
Spot face cutter
Pininsertion toal

50p

1458 | Superstip ss)

VO’ Board 150p
'DIP Board 330p
Vero Strip  144p
PROTO - DECs
Veroblock 375p
S-DeC 350p

OPTO ELECTRONICS

LEDs plus clip

TILZ09 Red

TIL211 Grin 1
TIL212 Yel 18
2" R

ed 14
2" Green or Yellow18
Rectangular LED's
Red. Green. Yellow
with bezel 29
? s. . Displays Red

%a 99

3 C Anad 99
3" 41 Hm:! or Grn tSD
5"CCa 15
5% CAnou 115
6" C Cath 180
8" Orange 275
Burgraph 10 seg. 225

3} Digit LCD
4 ig{i:LCD
CP7
ORP12
2N5777

a
{infra Red Emitter)
41

LO271
TIL32
Detecror
SFH205
TIL78

675
750
120

CRYSTALS
100K Hz
455K H2
TMHz

1 DOBM

1 6MHz

370
295
295

395| geyyd

3

25
25
30
28
70
75
75

60
75

MPF102

MPF105

MPF106

MPSADS
MPSAQE
MPSA12
MPSASS
MPSASE
MPSATO
MPSUOE
QC2é

J
MJE2955 99
MJE3055 70

6 |2

MPF103/a
36

5
170

5
ZN1671B
2N2219A
ZN22204
2ZN2221A
£N2222A

N23634

130] 2ZN2646

0|2NST777
25A715
25C405
25C496
2SC1096
2501173

25C1307

25C1449
25C1678

5
25C1923
2501945

ESCZO?B
25C20:

0

25C20m
25C2314
25C2166

4

2ZNG027
3n128

0| ZN140
160(40311
28
26
25
25 40361
714036

9| 2ZNS4B5 36
2N5642 750
5

0 12
25C1306

45140408

10
10
BO
78
55
18
45
75
24
36

70
70
85

85

140
50

188
85

5 180|L
25C2078

155
85

85

5 16
25C1679
1
32
112

40411
40467
40468

o o
ol ot ol Pt st el ol et el et e el e e e
w

o v et ol e el el ek ol el ol el o et o o w7
=]

ny

wuw

e e e e

Eurobreadboard
520p
Bimboard 1 785p

98p

LINEARIC's LM
LM

18
24

COPPER CLAD BOARDS

Fibre
Glass
B"x6"
6"« 12"

Single-
sided

758s

Doubte-
sided
110p
200p

SREP
8 5"xB-5"
85p

733

741 8 pin
747C 14 pin
748C 8 pin
753 8 pin

702 7
709C 8 pin LM
710+

33

FERRIC
CHLORIDE
11b 195p +40p php

DALO ETCH RESIST
PEN plus Spare Tip
95p

a10
9400CJ
AY-1-0212
AY-1-1313A
AY-1-1320

SOLDERCON
PINS

100 pins 60|
500 pins ZTgp

VERO WIRING PEN

+ spool 310p

spare spool 65p; combs 6p.

DIL SOCKETS ED

Low
profile wrap
8pin 8p 25p
14 pin 10p
16 pin 10p
18 pin 16p
20 pin 22p
22 pin 25p
24 pin 25p
28 pin 35p
36 pin —
40 pin 30p

GE
CONNECTORS
Wire | TEXAS

10 way
15 way
18 way
22 way
25 way
30 way
36 way
40 way
43 way

AY- 5 122&1\
AY-5-1230
AY-5-1317A
AY-5-B100
CAZ011
CA3014
CA301E
CA3020
CA3023
CA30284
CA3035
CA3036
CA3043
CA3045
CA3046

DENCO COILS
Dual Purpose 'DP
VALVE TYPE
Ranges: 1-5 BL Y1
Ad. Wht. 106p
6-78,Y.R
1-5 Green 130p
T ivne (Transistor
Tuningl 5 BV
Ranges: 1- I
Rd. Wht.

95p 17

B9A Valve Base
ROT2 1

RFC 5 chokes
RFC 7 (19mH]
1FT 13."14."15."151‘

1FT18/1.6
1FT 18/465

128p M

CA309040
CA3123 1
CA3130
Ca3140
ICL7106
ICL7107 978
ICLBO3BCC 340

JACKSONS VARIABLE CAPS.

Dielectric
100/300pF
S00pF

B v
6:1 Ball Drive
4511/DAF 160p

Dial Drive 4103
6:1/36:1 775p
55p
325p
395p
550p

205p
2!

Drum 54mm

00 2 -365pF
00-2-500pF

0-2-365pF with slow
motion Drive  450p
00-2-208/176 395p

.. with slow
mation drive 450p
CB804:5pF; 10 250p
2 I'.IF 290p

50pF  290p
100°150pF ssup

‘L'3x310pF  725p

00-3x25pF

SAB3210

C340
MFCE040
MKE0398
MME303 5
MM5307 1276

5 20

820
275
210
185

22

55
325
3ss
410
435
120
180
170
450

420|1

110
275
275

Lo] 30
40 | TBAGA1-A12/

5G3402
SNYE003N 240
SN7GO13N
SN76018 1
SN76023N
SN76033N
SN76115N

BX1 or BX11 250
TBABS1

ZN1040E

COMPUTER
Cs.

14L 3000 175
14L 200n 225

190 B

2708 350
2716-5v 390
2732450 £10

4315 CMOS 995
6502

50
MC14412 1250
MK4027-2 450

TMS2716 1050
TMSG011 365
Z8DACPU 4 825
£12
440
575
440

?45288
745470
745472
745475

2
2
2

1
1
53232k £10

4116-16K 18017

TTL74

ITEXAS)

?439 205
0 42

www americanradiohistorv com

VOLTAGE
REGULATORS
1A +ve BV, 12V
15, 18,24V

1A <ve

logm; 5V 30p
6.8.12.1
100mA —ve 86p
LM303K 135p
LM317k 3

98 || M323K

LM723
78HO5
TBHGOS
79HG
TBAG258

2N4444

TRIACS

DIODES
AAT1S
BY100

1N40Q1/2
TN4GO3/4
1N4005/6

WML~ HONNADDEDEE

ey

a8

NOISE DIODE
25J 180

ZENERS

2V7 10 39v
400mwW 8p
3V3 o 33V
1aw 15p

VARICAPS
MVAMI15 165p
MVAMZ  158p
BA102 50p
BB104 40
BE 1058 40
BE106 40

Switches
Knobs
Trans-
formers
Computers
Books etc.

Stocked

Practical Wireless, June 1981



OFF THE SHELF
DELIVERY ON THESE ®

FLUKE

BRAND NEW FROM FLUKE ...
NOW AVAILABLE
THE 8024A HAND HELD DMM

This model incorporates all the features of the
80204 but in addition has
A peak hold switch which can be used in AC
ar DC for volts and current functions
Audible continuity testing and level detection
tor sensing logic levels
A temperature (*C) range for use with a ther-
mocauple

£155

Carriage and Insurance £3

The following accessories are in stock
now

Y8008 Touch and Hold Proby £29.00
B0OK-40 High Vohage Probe.. £51.00
B1RF RF Probe to 100 MHZ. £35.00

BOT-150C Temperature Probe (C}

HEREITIS...
THE EVER POPULAR
8022A HAND-HELD DMM

Consider the following features:

6 resistance ranges from 200 ohm-
20 ohms.

B current ranges from 2mA-2A
AC/DC

10 voltage ranges from 200 my
1000w DC-200 mc-750V AC
Pocket size - weighing only 370
gmes.

Full owerload protection will
withstand Bkv spikes.

Rugged construction — virtually in
destructable

Meets tough military specs. - drop
prool

In hine, pushbutton operation o
single-handed useage

Incorporates low power cmos chip
far low powor consumption,

All this plus a 2-year full guarantee,

£89

Carriage and Insurance £3

Soft carrying case
£8 extra

80I1-600 Clamp-on AC Current Pr
B0J-10 Current Probe ... £22.00

Even more sophisticated the Fluke B020A.,
Identical in most respects to the 8022A but in addition
incorporates a conductance range from 2mS-200nS.

Price £125
Carriage and Insurance £3.00

A handsome soft carrying case is included (this model only)

OFF THE SHELF ®
DELIVERY ON THESE

FLUKE

8010A AND 8012A
BENCH MODEL D.M.M.s

The BO1OA is 0 genaral purpose, bench/portable digital
multimeter with more functions and features than ever
offared lor such a low price. Its companion, the 80124
fentical charactenstics except that it has twao
additional low resistance ranges, 20 and 200 to replace
the BO10A' s 10 ampere current range,

The BOT0A and BO12A feature

10 voltage ranges fram 200mwy- 1000w de, 200mv-75v ac
3 ranges from 2mS- .?OOHS

from 2000Q-20m0 - the BO12A has
mistance ranges 20 and 200

ranl ranges from 200pA-2A AC/DC  the BO10A
has two additional current ranges 104 AC and 104 DC

80 10A £167 80 12A£218
Carriage and Insurance £3.

The BO10A is also available with two rechargeable
Nicad size C batteries installed in option —01 a+ £193.60,

canductan

PLEASE ADD 15% VAT TO ALL ORDERS except where items marked "'VAT Included’’. CALLERS WELCOME.
We are open 9 a.m.-6 p.m. Monday-Saturdays. We carry a very large selection of electronic components and electro-mechanical items. Special quotations
on quantities.

ELECTRO-TECH COMPONENTS LTD.

364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667

A.H. Supplies

A.J.H. Electronics
Allweld Engineering ...
Amateur Electronics ...
Amateur Radio Exchange
Ambit International ...
Amcomm Services

Bamber B,

Barrie Electronics
Bi-Pak

Birkett J -
Bowes Electronics C .
Bredhurst Electromcs

School
Brookes B
BullJ

C.Q. Centre ...
Cambridge Kits

Caranna C

C.D.l. Electronic Svstems -
Catronics Ltd

Chordgate Ltd
Chromatronics .
Colomor (Electronics) Ltd
Colour Print Express ...
Cox Radio (Sussex) Ltd
C.R. Supply Co

Datong Electronics
Davtrend Ltd
Electrovalue Ltd.

Electronic Design Assoclates
Electro-Tech Components Ltd

British National Radio & Electromcs

Electronics Mail Order

8 Eureka Electronics ... i o 64

40 Enviro Systems 91
53

29 72 Garex Electronics : i

10,11 Gemini Electronic Cnmpcnents 5

54 Gemini Communications 66

Golledge Electronics PR ; 88

60 GT Technical Information Service 89

g; G2 Dym Aerials 89

7 H.M. Electronics ” - 90

6 H.A.C. Shortwave ... % 12

48 Henry's Radio 6

Homebru Radio 60

11 Home Radio (components) Ltd 90

30 I.C.5. Intertext 2 ... b,88

13 I.L.P. Electronics Ltd. e 9,14,15

54 Industrial Supplies ... 90

90 Intel ... 10

89 Lee Electronics 5 39

88 Leeds Amateur Radio . . 16

60 Lexton Harvey o 23

54 London Electronics Coliege o 89

8 Lowe Electronics e 2,3, 4

i 7 Manor Supplies - 94

Cover Il Maplin Electronic Supplies ... Cover IV

88 Marshall A fLondon) Ltd ... .. 94

88 Microwave Modules ... 72

40 Modular Electronics ... - 78

30 Monalith Electronics .. 5

12 Munro (Invergordon) Ltl:I Wllllam 66

7 Neosid Small Orders ... 30

a3 MNorthern Communications ... 24

INDEX TO ADVERTISERS

Osmabet . 12
P.M. Components ... . - 90
Packer Communications ; i 88
Partridge Electronics .. e 78
Photo Acoustics Ltd. ... .. s T
Progressive Radio .. s 66
Quartslab Marketing Ltd 7M1
RST Valve Mail Order 94
Radio Component Specialists 12
Radio Schack ; v 59
Radio Society of Great Bmam 65
Ramdam Electronics ... -~ 89
R & TV Components ... 77
S.E.M. i 40
Safgan 24
Science of Carnbndge g ... 86,87
Scientific Wire Company s el 90
Solid State Security . . 90
South Midlands Commumcanons 65
Southern Valve 88
Stephens—James Ltd 30
Sunmit Electronics ... a1
Swanley Electronics ... 9
Technomatic Ltd 6
Tempus . .. 8
Thanet Electronics ... 95, 96, Cover Il
V & F Smallcraft v 9
Waters & Stanton ... 33
Watford Electronics ... s 92
Western Electronics ... 24
Wilmslow Audio - 10
Wood & Douglas ... i 78
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Gela greal deal from

arshall’s

CRIMSON ELEKTRIK HI FI ILP HI Fl MODULES

MODULES Power Amplifiers
CEB08 PowerAmp £20.09 | HY30 £7.29
CE 1004 PowerAmp £23.43 | HYY6O £8.33
CE1008 . .  £2630 | HY120 £17.48
CE1704 . .  £33.48 | HY200 £21.21
CE1708 . .  £33.48 | HY400 £31.83
CPS1  PowerUnit £1952 | Pre Amplifiers
CPS 3 i . f£2352 | HYB £6.44
CPS 6 __ - £30.00 | HYBE £12.19
Power Supplies
e & PSU36 £8.10
PSUBO £4.75
SINCLAIR INSTRUMENTS PSU70 £13.04
Digital Multimeter PSU180 £21.34
PDM35 £34.50
DM235 £52.50 | MULTIPLEX NICKEL
»  DM350 £72.50 | cADMIUM CELLS
« DMA450 £33.00 | 100 5101 (HP4) £0.98
Dlglfal FIEQUEHCY Meter T‘ﬂ]E SubC (HP11) £1.75
PFM200 £43.80 | 1ype SubD (HP2) £1.95

Low Power Oscilloscope Friwo Chargers for above Penlight

SC110 £139.00 4: accommodates 1—4 size HP7
TF200 Frequency Meter £145.00 £550

TGF 105 Pulse Generator £85.00 Combibox FWE11: accommodates

VALVE MAIL ORDER CO.
Climax House
159 Fallsbrook Road, London SW16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE
tp EMB7 1.50 | PY81 0.84 | 6aNs  a.74 | 6Q7 2.20
AZ31 1-10 | ENSY 3.50 | PY82 0.-80 | 6ANBA  3.45 | 6SA7 1.45
CL33 2.00 | EY51 1.75 | PY83 0.-70 | 6AQ5 0.96 | 65C7 1.50
DYB6/7 0-84 | EYBE 0-84 | PY8s8 0.88 | GARS 1.98 | 65J7 1.60
DYB02 0-B4 | EY8S8 1-76 | PY5004 1.80 | 6ASE 4.98 | 65K7 1.30
BBCC  3.36 | EY500A 1.94 | PYBOD 0-B4 | BASTGA 6-75 | 65L7GT 2.68
180F  8.40 | EZBO 0.84 | PYBO1  0.84 | BATH 0.85 | 6SN7GT 1.60
810F 14.47 | EZB1 0-84 | QQV02-612.56 | 6AUSGT 4.32 | 6557 .80
ABCBO 1.20 | GY501 2.75 | QQVO3-10 BAUGE  1.08 | 6S5G7TM 2.50
B91 0.82 | Gza2 1.25 5.80 | gAWBA 3.39 | 6UB -80
BFBO  0.50 | GZ33 4.00 | QOV03-20A 687 1.50 | BVEGT 60
EBFBS  0.85 | GZ34 2.50 17-50 | 6BE 1.75 | 6X4 .20
EC91 7-56 | GZ37 4.00 | QQVOB-40A BBAG 1.00 | 6X5GT 0.85
ECC33  3.50 | KT6! 3.50 36.34 | 6BA7 5.12 | 7C5 2.95
ECC35  3.50 | KT66 10-00 | QVO03-12 4.46 | GBEG 1-08 | 7C6 2.25
CCB1  0.88 | KT77 8.00 | A18 4.25 | GBHB 1.52 | 757 2.25
CCB2  0.72 | KTB8  12.00 | A19 1.20 | 6BJ6 1.08 | 12AT6 .20
CCB3  0.88 | N7B 9.00 | SP41 6.00 | 6BNG 1.85 | 12AT7 -88
CCB5  1-20 | DAz 1-60 | SP61 2.00 | 6BQ7A 3.72 | 12AU7 .72
CCB8  1.90 | OB2 2.55 [ U19 13.75 | 6BR7 4.00 | 12AX7 B8
CC91  8.93 | oc3 192 | uU2s 1-16 | 6BRS 1-75 | 12BA6 19
CFBO  1.08 | OD3 1.92 | U26 1.44 | BS7 4.00 | 12BE6  2.43
CH35  2.00 | PCBG 1.40 | U37 9.00 | BBWS  4.00 | 128Y7 2.70
CH42  1.15 | pcaes 1-40 | UABCBO 1.25 | 6BW7 .52 | 12BY7A 2.70
ECHB1  1.20 | PCa2 1.28 | UBFBS  1.20 | 6826 37 | 12HGT  4.17
ECLBO  1.00 | PC97 1-20 | UCH42 1.20 | GC4 0.88 | 30FL1/2 1.12
ECLB2 1.00 | PC900 1-20 | UCHB1 2.32 CE .75 0P4 1.20
ECLB3  1.50 | PCFBO  1-00 | UCL82Z 1.04 | GCBEA .43 | 30P19 .20
ECLB6  1.20 | PCFB2  1-00 | UCLB3 1.44 | 6CDEGA 5.07 | 30PLI3  1-80
EF37A  3.50 | PCFB6  1.60 | UF89 1-44 | BCHE 50 | 30PL14 1.68
EF39 2.75 | PCFBO1 1-60 | UL41 2.50 | 6CLE 72 | 75C1 2.35
EFa1 2.00 | PCFBOZ 1.0 | ULB4 1.20 | 6CWa  7.68 | B5A2 2.39 -
EF42 2.00 | PCFBOS 1.60 | UYa1 1.25 | DB 1.75 | s0C1 2.44
EF50 1.50 | PCFBO8 1.60 | UY8S 1-04 | 6DQ5  5.94 | 15082  3.02
EF54 5.00 | PCH200 1.60 | VR105/30 1.92 EAB 294 | 150C2  1.92
EF55 2.50 | PCLB2Z  1-00 | VR150/301.92 EH5 -85 50C4 2.39
EFBO0 D-80 | PCLB3  2.00 | Z759 16.B0 | GF6 75 728 27.50
EFB6 52 | PCLB4  1.00 | ZBO3U  7.90 | BGk6 2.67 | 805 20.00
EF91 80 | PCLBS  1.08 | 2021 3.50 | 6HE .50 | 807 3.75
EF92 81 | PCLB6  1.08 | 3828  16.80 | GHSE 3.77 114 15.93
EF183 80 | PCLBOS 1.08 | 4CX2508 J5 2.50 124  15.88
EF184 0.84 | PDS00  3.60 27.50 | 6J6 3.50 | 813 74.67
EHS0 40 | PFL200 1.80 | 5R4GY 200 | 6J7 2.50 | 866A 8.85
EL32 1.50 | PL36 1-20 | 504G 1.52 | 6JB6A  4.56 §724 18.67
EL33 3.50 | PL8I 1.20 V4G 1.52 | 6JS6C 5.58 | 9314 14.76
EL34 2.20 | PLB2 1-20 | 5Y3GT  0.85 | 6KaN 1.25 | 2050 6.98
EL36 1.60 | PLB3 2.22 Z3 1.50 | BKEGT  1-30 763 3.75
ELB1 2.50 | PLB4 1-08 | 524GT  1.50 | 6K7 1-50 814a  3.72
ELBA ‘00 | PL5O4  1.40 | 6/3DL2 1.568 | GKA 1.75 842 12.09
ELBE 2.50 | PLS0B  1.80 | 6AB7 1.50 | 6KD6  6.36 | 60BO 6-85
EL91 14 | PL509  3.20 | 6AHE  4.71 L6G 2.50 1464 8.96
EL95 <32 | PL519  3.20 | BAKS 3.60 | 6LEGC  2.50 1468 7.06
EL3IE0  8.50 | PLBO2  2.96 | 6ALS 0.82 | 6L7 2.00 | 6BB3E 11.19
EMB1 00 | PY33 110 | 6AM6  1.80 | 6LQ6 __ 6.72 ggg 4
Open daily to callers: Mon-Fri @ a,m.—5 p.m. 7586 10-14
Valves, Tubes and Transistors . Closed Saturday 7587 17.
Terms CW.0. only - Tel. 01-677 2424-7, Prices correct
Prices excluding Quotations for any types not listed S.AE. Telex when going
VAT add 15% Post and packing 35p per order 946708 10 press

HP7, HP11 £13.25
NEW
LCD Multimeter TM351 £99.00 | NOTE ALL PRICES NET.
LCO Multimeter TM352 £49.95 | EXCLUDING VAT.
Prescaler TP600 £37.50 | POSTAGE/PACKING
New
Presensitised PC Boards, Developer. UV. units, Toyo
miniature Fans 230v AC £9.95
Mini Metal Detector/Voltage Tester for locating cable under
plaster £9.95

Flow/Speed Sensors for monitoring fuel consumption elec-
tronically in vehicles

Just one of the exciting Leader range

LBOS08A
OSCILLOSCOPE

With 20MHz DC
bandwidth and 10 mv
input sensitivity on a 5"
screen this universal
oscilloscope is suitable
for a wide range of
applications.

Send SAE for details of full range.

Marshall's 80/81 catalogue is now available by post, UK 75p
post paid Europe 95p post paid: Rest of world £1.35 post
paid.

PLEASE

MENTION
PRACTICAL WIRELESS

WHEN REPLYING TO
ADVERTISEMENTS.

A Marshall (London) Ltd., Kingsgate House,

Kingsgate Place, London NWE 4TA. Al ol Sk 3 Bt s i W

Industrial Sales: 01-328 1008 40 Crickiewoad Broscway, London NW2. B5 West Regent St.
Mail Order: 01-624 B582 28hr service. Glasgow. 108A Stokes Croh, Bristol.

94

TV SPARE PARTS
& COMPONENTS

The Practical Wireless TV Sound Tuner.
Still unsurpassed! Parts still available. Price
List, copy of original article supplied on request.
(cost of set of parts £28.40 incl. p/p & VAT)

Callers still welcome at shop premises.

MANOR SUPPLIES

(Tel. 01-794 8751)
172 WEST END LANE, LONDON NWS6.
(near W. Hampstead Jubilee and British Rail Stations).
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A GREAT
LITTLE BABY!

ICOM'’S newest all band H.F. transceiver.
THE IC730

Covering all bands from 80m — 10m including the
new ones.* 13.8V DC operation. 100 watts RF out-
put (40W on AM).* TWIN VFO with in band duplex
available.*

Modes USB, LSB, CW and AM.*

Digital readout with 3 tuning speeds down to 10HZ
steps.*

Noise blanker.* Switchable preamp.*

RIT* IF Shift* Dial lock and of course the usual
SUPERB ICOM quality and performance.*

Supplies will be slow at first so if you are interested,
call us and get your name on the list for further
details.

’ ‘NEW' ’ IC 24G The Famous IC240 has finally been replaced. Many thousands
are in use and its popularity was due in part to simiplicity of
operation, sensitivity and superb audio on TX and RX. The new
IC24G has these and other features:—
Full 80 channels selected by easy to operate press button
thumbwheel switches. Readout is by channel numbers. ie: S21
= 521, S16 = 516 and for the lower part of the band 144.5 =
420. This readout can be clearly seen in the brightest of
sunlight. Duplex and reverse duplex is provided along with a
crystal controlled tone call. Hi-10w and Lo-1w RF output is
available, along with a 125KHz upshift, should the new channel
spacing be necessary. The old IC240 proved to be the most
reliable rig we have ever sold — the 1C24G, because it is so
similar, looks like following the same pattern.
Remember, for mobile use a rig MUST be easy to operate to be

- £1 99.00 inc Vat.
— TONO =

Tono Theta7000E

Agreat computer
onoffer from Thanet

The new THETA 7000E means that every Amateur
can enjoy the visual display of CW, RTTY and
ASCII in both transmit and receive modes. Just
connect the TONO to any TV set via the antenna
terminals or to a page printer from the parallel

port provided. Bring up your CW speed in receiving
or sending by either watching receiver sent or

from recorded cassettes. Connection to the
transceiver is via the key, phone and mic sockets.

Some of the Outstanding Features — 2 pages 32chr x 16 lines split screen for Ax & * Word Wrap around function * Transmit/receive
COMMUNICATIONS COMPUTER THETA 0-7000E Tx if required * Automatic transmit/receive in ASCII mode or RTTY * CW indentification
0-7000E switch * Anti-noise circuit * Battery backed-up function * Mark and break (space and break])
UHF and Composite Video Output * Printer memory 7 channels of 64chrs * Send function system. * Monitor circuit & CW practice function
interface * Wide range of transmitting and receiving * Buffer memory — 53 character type ahead, rub * Variable CW weights * Cross pattern checking
speeds — 10CW speeds + BRTTY * Built-in out function * Simultaneous access of the memory output terminal * Log computer output provided
demodulator for high performance for 170, 425 — 53 character type ah * Test message function (Ry and QBF),

and B20 Hz Shi_h * Crystal controlled modulator LF {line feed) cancel function * Cursor control
for ASFK — Hior Lo tone * Cqﬂveﬂleﬂl ASCII function * Word mode operation * Automatic Phone or write for the price list of accessories for
kev arrancement * Large capacity display memory  CR/LF (72, 60 or 8O chrs per linel * Echo function this unit,

Thanet for @2 [ICOM|.2YA0 =

Practical Wireless, June 1981 95
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ITS GOOD ASIT IS —
BUT TAKE A LOOK AT THE “MODS"

IC-ZE HandYTalkY £159mcn..

CHECK THE FEATURES +5kHz SWITCH — adds 5kHz to the

FULLY SYNTHESIZED — covering indicated frequency.

144-145,995 in 400 5kHz steps. DUPLEX SIMPLEX SWITCH — gives
POWER OUTPUT — 1.5W with the simplex or plus 600kHz or minus 600
9V rechargeable battery pack as supplied  kHz Transmit.

— but lower or higher output available HI-LOW SWITCH — reduces power out-
with the optional 6V or 12V packs. put from 1.5W to 150mW reducing
BNC ANTENNA OUTPUT SOCKET — battery drain,

50 ohms for connecting to another EXTERNAL MICROPHONE JACK —

antenna or use the Rubber Duck supplied. If you do not wish to use the built-in
electret condenser mic an optional
SEND/BATTERY INDICATOR — Lights microphone/speaker with PTT control
during transmit, but when battery power can be used. Useful for pocket operation,
falls below 6V it doesn't light indicating EXTERNAL SPEAKER JACK — for

the need for a recharge. speaker or earphone,
FREQUENCY SELECTION — by This little beauty is supplied ready to go
thumbwheel switches, indicating the complete with nicad battery pack,
frequency. charger, rubber duck.
IC2E OPTIONS
BATTERY PACKS CHARGERS ETC
ICBP3 9 VOLT PACK (AS FITTED) £15.50 IC-DC1 9 VOLT REGULATOR PACK £7.50
REPLACEMENT
IC-CP1  CAR CHARGER LEAD WITH £2.75
ICBPZ (7.2 VOLT) (1 WATT) £22.00 CIGAR PLUG
ICBP4  EMPTY CASE (WILL TAKE SIX £5.00 IC-BC25 CHARGER FOR BP3 AS £3.70
'AA’ SIZE NI-CADS) SUPPLIED
ICBPS 11 VOLT PACK (2-3 WATTS) £30.50 IC-BC30 DESK CHARGER FOR £34.00

ALL NI-CAD PACKS
FAST FOR | C-BP5 + BP2 (1% hours)

THE LATEST 2M MULTIMODE BASE STATION

theICOM IC 251E — £479 ...

Facilities Include:
Fm, USB, LSB & CW.

[{ Also 70cm

Built in scanner and PR IR U 32 i ' u .
memories. . " VerSlon
Bright Green Digital

Readout. IC45 IE
Two VFO,S

Variable Power 1-10W.
Mains or 12V.

, £579

INCL.

SEND FOR TECHNICAL DETAILS

AGENTS (PHONE FIRST - evenings and weekends only)

Scotland Jack GM8BGEC (031-665-2420) Wales Tony GW3FKO (0874 2772)
North West  Gordon G3LEQ (Knutsford (0565) 4040) Midlands  Tony G8AVH (021-329-2305)

IEEEH

Published on approximately the Tth of each month by IPC Magazines Limited, Westover House, West Quay Road. POOLE. Dorset BH1S 1JG. Printed in England by Chapel River Press, Andover, Hants. Sole Agents
for Australia and New Zealand — Gordon and Gotch (Asia) Ltd ; South Africa — Central News Agency Lud. Subscriptions INLAND and OVERSEAS £11-80 payable to IPC Services, Oakfield House, Perrymount
Road. Haywards Heath, Sussex. PRACTICAL WIRELESS is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out
or otherwise drsposcd of by W:I) ol' Tr:ld: at more than the recoinmended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T. and that it shall not be lent, resold, hired out or
otherwise di d of in a dition or in any unauthcrised cover by way of Trade or affixed 1o or as part of any publication or advertising. literary or pictorial matter whatsoever.
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IC-255E-

25 WATT Fm 2m mobile

MW NOR ‘I}"I—i WOLUME SOUELCH
) o

¥
[TonE sy 3w \ 'y \\ /.‘
: i w-\'l PULL LOW
L

oN  EMPTY

25 Watts — 5 Memories — Scanning — 600kHz
AND User Selectable Repeater Shift — Full Coverage in 5kHz or 25kHz Steps.

Alternative programmable shift

Reverse Repeater facilities

RIT (£ 3kHz for those off channel stations)

Scan control from the microphone (optional mic available)
Good loud audio

Optically coupled tuning between control knob and CPU

" Crystal controlled Tone Burst
*  Full band coverage — extendable to 148MHz if required
*  Four digit LED display
25 Watts output or 1W low power
A superb receiver using grounded gate FET front end
Scanning over a user programmable range

D T

Memory scan Multiway 24 pin socket on back for touchpad, computer, or external control
Stop on empty or busy channels * Rugged modular PA {Guaranteed of course!)
Tuning in 25kHz or 5kHz steps *  Mobile mount which can be padiocked

5 Memaories — retained while the power is connected to the rig * Up-down scanning microphone available
Built-in 600kHz Repeater Shift

CAN YOU RESIST SUCH A TEMPTATION
Multimode VHF mobile
The IC-260E 7

The IC-260E offers such extras as full frequency read

out, upper and lower sideband, and scanning as well as
FM and CW. Thus, it makes an ideal base station, when
used with a DC power supply, as well as a mobile. Now

supplied with up-down scanning mic. E 3 3 9
INCL.

144MHz ALL-MODE TRANSCEIVER INCORPORATING A

MICRO-COMPUTER — CPU control with lcom's original Frequencies are displayed in 7 LED digits representing
programs provides various operating capabilities. No backlash 100MHz to 100Hz digits. When in Duplex and using the
dial controlled by Icom’s unique photo-chopper circuit. tuning-knob the two VFO's track together, Automatic

Band edge detector and Endless System provides out-of-band recycling restarts tuning at the top of the band, i.e. 145.999.9
protection. No variable capacitors or dial gear, giving problem- ~ MHz when the dial goes below 144,000.0MHz, Recycling
free use, The IC-260E provides FM, USB, LSB, CW coverage changes 145,.999MHz to 144,000,0MHz as well, Quick tuning

in the 144-146MHz frequency range. Thus the |C-260E can in 1kHz steps is available, and fine tuning in 100Hz steps in
be used for mobile, DX, local calls and satellite work, Easily the FM mode, is provided for trouble-free QSO. .
extendable to 144-148, OUTSTANDING PERFORMANCE — The RF amplifier and
MULTI PURPOSE SCANNING — Memory scan allows you first mixer circuits using MOS FET's and other circuits

to monitor three different memory channels, Program Scan provide excellent Cross Modulation and Two Signal
provides scanning between two programmed frequencies. Selectivity characteristics. The IC-260E has excellent
Adjustable scanning speed, Auto-stop stops scanning when sensitivity demanded especially for mobile operation, high
a signal is received, in all modes. stability and with Crystal Filters having high shape factors
DUAL VFO'S — Two separate VFO's can be used either and exceptional selectivity, The transmitter uses a balanced
independently or together for simplex operation, and any mixer in a single conversion system, a band pass filter and a
desired frequency split in duplex operation. high performance low pass filter, This system provides

CONTINUQUS TUNING SYSTEM — Icom'’s new continuous distortion free signals with a minimum spurious radiation
tuning system features an LED display that follows the tuning level for an output of 10W or more,
knob movement and provides an extremely accurate readout,. ADDITIONAL CIRCUITS — The IC-260E has a built-in

‘ Noise Blanker, CW Break-in CW Monitor, APC and many
BUY DIRECT FROM US other circuits for your convenience. The IC-260E has every-
thing you need to really enjoy VHF operation, in an
AND GET A FULI‘ TWHO 2xtremely compact rugged transceiver,
YEARS WARRANTY.

143 RECULVER RD.,
BELTINGE, )
ne or HERNE BAY, KENT. -
Tel: 02273/63859 N—

www.americanradiohistorv.com




Our new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.

There is excellent street parking on meters a few steps away anid

Hammersmith Underground Station is nearby. Call in and see us soon.

% _.. inour @
CATALOGUE @

220 big pages packed wi
th @
data and pictures of

over 5500 " .
. ems
.

®ece®

Over 100,000 copies sold already! : Same day service on in-stock lines

Don't miss out on your copy. == Very large percentage of our stock lines in stuck
On sale now in all branches 2 All prices include VAT

WH Smith @ price £1. s« Large range of all the most useful components
In case of difficulty check the coupon below. % Furst class reply paid envelope with every ord2r

=z Quality components—no rejects—no re-mark:

make it eas 3= Competitive prices
.' L y. LR s Your money 1s safe with a reputable company
® - .= _
price. service, stock, quality and secunty it makes
. ‘\\\B .&\(\'%Q- . w.th n"“@"—))lun sense now more than ever to make MNEPLIM your

first choice for components every time!

o N “3\\@\0‘{35“ ®
WA e\

[ ] ﬂ\“,qus et @

®

W Lty

R:L Q..\\ .5 8 8 08 0 08 0 0 0 0 0 ' ' 7 § | /|
. 0‘\\‘{0\ g@.‘O\“

Post this coupon now.

. 1
. . . . Easy tl] hUIi[d, = |‘::]I;r:5(_) 5\-_’!1I|IJ&H)!I'L‘ .lerl-Ji?‘ :.:II I-..-:uu.-;l‘.::l'lll;];: e \ﬁ;}l:lflllk‘"| »:u_-h,‘iu?-l ~. 23 =
. S_uperb SpECIfIl_:atIUﬂ. l Ld[;ihr},‘lz Ill'.] '_~|‘{;1| rml; i1i-h‘lt' I”Il': I.llltlll:l‘\-' T\P::II.:!;.:.U“ fi:il:rl’nu;.l.~ the I
Comparable with organs selling for UK. send €168 or 12 International Reply Coupons i
up to £1,000. Full construction details 1
in Electronics & Music Maker commencing & Name — i
March, 1981 issue. Back numbers available. : Addiess :
[ — 1

PWES 1

nﬂﬂrl))mlln ELECTRONIC SUPPLIES LID. e e

All mail to:  P.0. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend (0702) 554155  Sales: (0702) 552911

WWW.americanradiohistorv.com



	PW 1981 06_Page_001
	PW 1981 06_Page_002
	PW 1981 06_Page_003
	PW 1981 06_Page_004
	PW 1981 06_Page_005
	PW 1981 06_Page_006
	PW 1981 06_Page_007
	PW 1981 06_Page_008
	PW 1981 06_Page_009
	PW 1981 06_Page_010
	PW 1981 06_Page_011
	PW 1981 06_Page_012
	PW 1981 06_Page_013
	PW 1981 06_Page_014
	PW 1981 06_Page_015
	PW 1981 06_Page_016
	PW 1981 06_Page_017
	PW 1981 06_Page_018
	PW 1981 06_Page_019
	PW 1981 06_Page_020
	PW 1981 06_Page_021
	PW 1981 06_Page_022
	PW 1981 06_Page_023
	PW 1981 06_Page_024
	PW 1981 06_Page_025
	PW 1981 06_Page_026
	PW 1981 06_Page_027
	PW 1981 06_Page_028
	PW 1981 06_Page_029
	PW 1981 06_Page_030
	PW 1981 06_Page_031
	PW 1981 06_Page_032
	PW 1981 06_Page_033
	PW 1981 06_Page_034
	PW 1981 06_Page_035
	PW 1981 06_Page_036
	PW 1981 06_Page_037
	PW 1981 06_Page_038
	PW 1981 06_Page_039
	PW 1981 06_Page_040
	PW 1981 06_Page_041
	PW 1981 06_Page_042
	PW 1981 06_Page_043
	PW 1981 06_Page_044
	PW 1981 06_Page_045
	PW 1981 06_Page_046
	PW 1981 06_Page_047
	PW 1981 06_Page_048
	PW 1981 06_Page_049
	PW 1981 06_Page_050
	PW 1981 06_Page_051
	PW 1981 06_Page_052
	PW 1981 06_Page_053
	PW 1981 06_Page_054
	PW 1981 06_Page_055
	PW 1981 06_Page_056
	PW 1981 06_Page_057
	PW 1981 06_Page_058
	PW 1981 06_Page_059
	PW 1981 06_Page_060
	PW 1981 06_Page_061
	PW 1981 06_Page_062
	PW 1981 06_Page_063
	PW 1981 06_Page_064
	PW 1981 06_Page_065
	PW 1981 06_Page_066
	PW 1981 06_Page_067
	PW 1981 06_Page_068
	PW 1981 06_Page_069
	PW 1981 06_Page_070
	PW 1981 06_Page_071
	PW 1981 06_Page_072
	PW 1981 06_Page_073
	PW 1981 06_Page_074
	PW 1981 06_Page_075
	PW 1981 06_Page_076
	PW 1981 06_Page_077
	PW 1981 06_Page_078
	PW 1981 06_Page_079
	PW 1981 06_Page_080
	PW 1981 06_Page_081
	PW 1981 06_Page_082
	PW 1981 06_Page_083
	PW 1981 06_Page_084
	PW 1981 06_Page_085
	PW 1981 06_Page_086
	PW 1981 06_Page_087
	PW 1981 06_Page_088
	PW 1981 06_Page_089
	PW 1981 06_Page_090
	PW 1981 06_Page_091
	PW 1981 06_Page_092
	PW 1981 06_Page_093
	PW 1981 06_Page_094
	PW 1981 06_Page_095
	PW 1981 06_Page_096
	PW 1981 06_Page_097
	PW 1981 06_Page_098
	PW 1981 06_Page_099
	PW 1981 06_Page_100

