A New Approach to
HF Antennae Design
Compare these performance figures of Hightech Antennae's MBFrBO with the best
3 element antennae available today.
Hlghtech Antennae 's
Spec tor MBFrBO

Typical Spec. tor
3 element Trl Band Beam

No. of Elements Front to Back Ratio
Forward gain

Better than 4.5dBd

1.5 : 1

1. 1 : 1

Max. Power Input

1kVV (100% duty cycle)

2kVV (100% duty cycle) 5kW peak

Input Impedance

SOohm

SOohm

4.2m

4m

B.2m

4.6m

Max. VVind Survival

7Smph

lOOmph

NetVVeight

16.3kg

Bkg

VVind Load

BOmph = 47kg

100mph = 23kg
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The front to back ratio advantage from Hightech Antennae's
MBFrBO is 18dBd better than other antennae available today.
Remember this is a 3 S-unit noise reduction in unwanted directions
over and above other antennae.
6dBd = IS-unit
Massive front to back ratio. This is more important than forward
gain on today's crowded amateur bands.
Flat VSWR across all HF bands.
No need tor the purchase of ATU's for those with solid state PA's.
No need for the purchase of baluns.
A complete break with the coil and capacitator trap arrangement
With. of course. its associated losses. restricted bandwidth ete.
Expandability: Extra parasitic element {director)
Extra absorber element for even greater front to
back ratio.
With the conversion kits available. a 3 element. 3 band beam with
an enormous front to back ratio will become the standard for others
to follow.
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LOWE SHOPS

the hand held TH21E,

Whenever you enter a LOWE ELECTRONICS'
shop, be it Glasgow, Darlington, Cambridge,
Cardiff, London or here at Matlock, then you can
be certain that, along with a courteous welcome,
you will receive straightforward advice. Advice
given, not with the intention of "making" a sale,
but the sort which is given freely by one radio
amateur to another. Of course, if you decide to
purchase then you have the knowledge that
LOWE ELECTRONICS are the company that see
the standard for amateur radio after-sales service.
The shops are open Tuesday to Saturday and
close for lunch 12.30 till 1.30pm.

in trying to describe the new 2 metre FM transceiver from TRIO, I am faced with a major
difficulty. The TH21E is small, 2.24 inches wide, 4.72 inches high and only 1.1 inches deep
but size alone is not the rig's fascination. Only by holding the transceiver can one begin to
appreciate the attention that has been placed on its ergonomics. The way in which the
TRIO TH21 E. once picked up, seems impossible to put down. Its ability to slip into the
inside pocket and for you to forget you have it. So far no one who has seen a TH21E has
been able to resist picking it up, it's as simple as that. There is also a 70 centimetre version
ofthe TH21E available, the TH41E. I am pleased that I can claim one of the rigs to use at
home prior to writing the advertising and let the rest of the company fall out about who is
having the other one. Never before can I remember two handhelds that have had such
fascination.

In Glasgow the LOWE ELECTRONICS' shop (telephone 041-945 2626) is managed by Sim
GM3SAN . Its address is 4/5 Queen Margaret's
Road, off Queen Margaret's Drive. That's the right
turn off Great West;;rn Road at the Botanical
Gardens' traffic lights. Street parking is available
outside the shop and afterwards the Botanical
gardens are well worth a visit ...

SPECIFICATION
Genaral
Frequency range ... TH21E 144 to 146 MHz.
TH41E 430 to 440 MHz.
Mode ............. F3 (F3E).
Power requirement .7.2 volts DC.
5.S to 10V DC operating range.
Current drain . . .... Iess than 25mA (TH21 E) 30mA (TH41 E) in receive mode with no input
signal. Less than 580mA (TH21E) 600mA (TH41E) in High power
transm it mode (S.4V DC). Less than 250mA (TH21 E) 300mA (TH41 E)
in low power transmit mode (S.4V DC).
Dimensions ........ 57 (2.24) x 120 (4.72) x 2S (1.1) mm (inches).
Weight .......... . .260 grams (0.57 Ibs).
Transmitter
RF power output ... 1 watt high, 150 milliwatts low.
Modulation . . . . . . . .reactance modulation.
Frequency deviation +/- 5kHz maximum.
Spurious radiation .Iess than - SOdB.
Receiver
Circuit ............. double conversion superheterodyne.
Sensitivity .. . .. . .. .12dB SINAD less than 0.5 uV.
Squelch sensitivity .Iess than 0.5 uV.
Audio output ...... more than 300mW (S ohms at 10% distortion).

In the North East the LOWE ELECTRONICS' shop
is found in the delightful market town of Darlington (telephone 0325 486121) and is managed by
Don G3GEA. The shop's address is 56 North
Road, Darlington. That is on the A167 Durham
road out of town. A huge free car park across the
road, a large supermarket and bistro restaurant
combine to make a visit to Darlington a pleasure
for the whole family.
Cambridge, not only a University town but the
location of a LOWE ELECTRONICS' shop managed by Tony G4NBS. The address is 162 High
Street, Chesterton, Cambridge (telephone 0223
311230). From the A45 just to the north of Cambridge turn off into the town on the A1039, past
the science park and turn left at the first roundabout. After passing a children's playground on
your left turn left a~ain into High Street. Easy and
free street parking IS available outside the shop.
Cardiff now has its own LOWE ELECTRONICS'
shop. Managed by Richard GW4NAD, who hails
from Penarth, the shop (our telephone number is
0222 464154) is located within the premises (on
the first floor) of South Wales Carpets, Clifton
Street, Cardiff. Clifton Street is easily found, being
a left turn off Newport Road just before the
infirmary. Once in Clifton Street, South Wales
Carpets is the modern brick building at the end of
the street on the right hand side. Enter the shop,
follow the arrows past the carpets, up the stairs
and the "Emporium" awaits you. Free street
parking is available outside the shop.

Repeater shift, tone burst and reverse repeater on the TH21E. repeater shifts (both 1.Sand
7.S MHz) and tone burst on the TH41E.

TH21E
TH41E
SMC30
HMCl
DC21
PB21
BT2
SCS
EB2

2 metre transceiver .............. . .... . ........£175.00
70 centimetre version .... .. ... . ................£198.00
speaker/microphone ........ . .. . .. .. .. . . .. . .....£21.50
headset with VOX ... . ......... ... ....... . ..... .£25.00
DC power supply ..... . .. . ... . ... .. ..... : ... .. . .£18.98
Nicad battery pack ...... . .. ........ ......... .. .£18.58
Dry battery case ..... . ..... . .... . . . ......... . ....£9.00
Soft case .................. .. .... ... ........ ... .. £9.88
External battery case ... . .. .. ........... . ... . ...£14.58

inc VAT,
inc VAT,
inc VAT,
inc VAT,
inc VAT,
inc VAT,
ine VAT,
inc VAT,
inc VAT,

carr £7.00
carr £7.00
carr £1 .00
carr £1 .00
carr £1 .00
carr £1 .00
carr £0.75
carr £0.75
carr £1 .00

MOVING ... MOVING ... MOVING.. From the
13th September 1984 the LOWE ELECTRONICS'
London shop will be located at 223/225 Field End
Road, Eastcote, Middlesex (the new telephone
number is 01429 3256). The new shop, managed
by Andy G4DHQ is easily found, being part of
Eastcote tube station buildings. Immediately behind the shop is a large car park where you can
currently park for the day for 20p. There is also
free street parking outside the shop.
Finally, here in Matlock, David G4KFN is in
charge. Located in an area of scenic beauty a visit
to the shop can combine amateur radio with an
outing for the whole family. May I suggest a meal
in one of the town's inexpensive restaurants or a
picnic on the hill tops followed by a spell of
portable operation.

LOWE ELECTRONICS
Chesterfield Road, Matlock, Derbyshire . DE4 5LE.
Telephone 0629
2817, 2430,4057,4995. Telex 377482.
(Delivery of stock items normally by return of post)
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the base station for 2 metres,
the TS711E.
Ever since the demise of the TRIO 700 series of equipment, we, here at LOWE
ELECTRONICS have been campaigning for the introduction of a new "true
base station" transceiver. Those who have used a TRIO TS700s or G will
know what I mean. There is that certain feel which a base station transceiver has
which the mobile or portable rig, when taken out of the car or used in the shack,
definitely has not. I am pleased to say that TRIO have introduced a new 2 metre
base station, it is called the TS711 E. I have been fortunate enough to have
used the transceiver over the past couple of weeks and agai n I am lost for
words. Certainly there will be a TRIO TS711 E in my shack, I have even
prepared a space for itl
Having used the rig let me explain some of its features. In size, weight and
appearance the TS711E is similar to the TS430S HF transceiver but unlike the
TS430S it has its own internal power supply. It also has an inbuilt speech
processor and IF shift, both ideal features for today's active 2 metre band.
Power output is 25 watts but the rig I have been using produces 32. Typical
TRIOI The TS711 E has two VFO's and, wait for it, forty memory channels. Yes,
I too wondered how one could use so many memories.
Initially I started to use the rig as I had my dual band TRIO TS780. One VFO left
on 144.300 and the other on 145.500. Since the rig remembers both frequency
and mode there was no problem operating SSB on one VFO and with the
electronic click step engaged, FM on the other. Electronic click step? .. . the
TS711E has been designed so that as a multi-mode rig you can have a free
running VFO on SSB and ON and when operating FM, a VFO with 5 or 12.5 kHz
click steps. I refer to the click step as electronic because a touch switch instantly
changes the VFO function. Of course, I need not tell you that the memories
remember which VFO operation has been selected or for that matter whether
repeater shift was required. On SSB and ON the TS711E's synthesized VFO
tunes in 10Hz steps.
After using the rig for some time without the 40 memories I concluded that
since it was possible to move a frequency from memory to VFO it would make
sense to program the memories logically and then use them as a basis for
operating. Result, the rig is a dream to use. With the TS711E's memory
carrying a sequence of calling channels, beacon, simplex and repeater frequencies a swift rotation of the VFO (which also serves to change memory channels)
and the entire band can be looked at in seconds. To check on OSCAR 10, dial up
the correct memory holding say the satellite beacon frequency, if that's audible
then move the beacon frequency to the VFO by pushing the appropriate switch
and there you are, tuning the correct part of the band, in the right mode and
with the VFO running free. The same can be applied to the CW end of the band
and with the VFO set to click stop, FM channels also.

There are facilities to put both VFO's on the same frequency, to operate split
using one VFO for receive and the other for transmit. A priority call channel is
available as is the ability to go back to a predetermined frequency. The TS711 E
will scan the band or the memories holding for a brief period on' an occupied
frequency. It will also scan the memories looking at only those frequencies
entered in a particular mode.
Programmable scan is also included, memory channels 39 and 40 setting the
limits. The now standard full repeater facilities are included.
For the blind operator the TS711 E is a dream come true. Full voice announcement of frequency and whether the rig is set to repeate~ shift comes by fitting
the optional VS1 board. A push button, conveniently located on the bottom
corner of the front panel, activates the voice. The careful location of this control
shows TRIO's attention to detail. How difficult would the switch have been to
find for the blind operator had it been located in the middle of the panel. Mode
of operation is indicated by switches which when pushed instead of a general
beeping, send the morse code letter F for FM, U for USB, C for ON, L for LSB
and A for auto. Auto, what's auto? ... With auto switched on, as you tune
across the band the TS711 E selects the correct mode for the appropriate
frequency. You can over-ride this function and as I have said elsewhere, you

too ean transmit FM on tha SSB part of tha b.ncI.
Enough I hear you say. Sorry, one more feature. DIGITAL CODE SQUelCH I The
transceiver has as standard an inbuilt selective tone call system incorporating a
call alarm. So if you are not in the shack then you will know you have been
called. The transceiver will also send up to 6 letters or numbers as part of the
selective call. I am sure it will not be long before TRIO introduce a TS711E
accassory (I am told it is called the CD-lO call sign display) which will decode the
information. Then will you not only know that you have been called but who
has called you, the 6 letters or digits making up the callsign.
What more can I say, what a rigl For the operator who wants the finest two
metre base station transceiver TRIO have produced the TS711 E. For the UHF
operator there is the TRIO TS811 E. the 70 centimetre version. Both ideal ways
of getting on to the VHF/UHF bands.
TS711 E 2 metre base station
transceiver with DCS . .... .. . . ....£758_00
TS811 E 70 centimetre base station
transceiver with DCS . . . .. . .. .....£878.00
CD10
Callsign display unit .. ...... .... .. ..£106.40
SP430
Matching speaker . ... ... . ... .. . . .. ..£30.99

ine VAT, carr £7.00
ine VAT, carr £7.00
ine VAT, carr £7.00
ine VAT, carr £2.50

LOWE ELECTRONICS
Chesterfield Road, Matlock, Derbyshire. DE45LE.
Telephone 06292817,2430,4057.4995.
Telex 377482.
(Delivery of stock items normally by return of post)
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YAESU FOR V.H.F. EQUIPMENT - ISMC' YOUR SUPPLIER
FT203R & FT703R HANDHELDS

FT209R HANDHELD - TWIN CPU's

~t~

"THUMBWHEEL"
TINY HANDHELD

KEYBOARD ENTRY - SCANNING
COMPREHENSIVE LCD DISPLAY
Two 4 bit CPUs: 10 memories (independent Tx & Rx). reversel
simplex (either) by single key touch, scanning; manual-auto
band (full or partial)-memory, clear-busy, skip-select, programmable power save system (10 selectable dwell times). Large
LCD ~. Digits + 10 special functions, "any angle". Meter;
SI battery condition, VOX. 65 x 34 x 169mm.

Ultra compact 65W x 34D x 153H mm, synthesised handheld. Computer aided design and componem insertion with
chip capacitors and resistors has produced this modern
marvel: 2.SW RF (10.8v) (3.SW RF (12V». k has VOX (for use
with YH-2 lightweight headset, and buik in 'S'IPO meter.
Supplied with tone burst, helical and appropriate case.
FT203R
clw FBA5, CSCG etc .........................£155.00
m03R
clw FNB3, CSCG etc ......................... £175.00
m03R
clw FNB4, CSC7 etc .........................£185.00
FBA5
7.2/9V Cell case only (6 x 'AA') ........... £6.5O
FNB3
10.BV NiCad Pack (425mAH) .............. £33.50
FNB4
12.0V NiCad Pack (500mAH) ........ ...... £38.25
CSC6
Soft case (FBA5 or FNB3 fitting) .......... £6.00
CSC7
Soft case (FNB4 fitting) ........................£6.65
YH2
Headphone/Microphone option ...... .. £14.80
MH-12A 2b Speaker/Microphone option .............. £17.69
Mobile mounting bracket ... .................. flI.OO
MMB21
SMCS.9AA Charger (slow) 13A style ........... ........... £8.05
NC15
Charger (quick) and Power Unit ......... £49.95

INCREDIBLE:-

m09R(1.8W)
m09R (2.7W)
m09R (3.7W)
m09RH (2.3W)
m09RH (3.7W)
m09RH (5.OW)
CSC10
CSC"

c/w FBA5, YHA14A. CSC10 etc . .............£225.00
c/w FNB3, YHA 14, CSC10 ete. ................ £239.00
c/w FNB4, YHA 14, CSCll etc................. £249.00
clw FBA5, YHA 14, CSC10 etc................. £235.00
clw FNB3, YHA14, CSC10 etc................. £249.00
clw FNB4, YHA14, CSCll etc................. £259.00
Soft case (FBA5, FNB3 fitting) ....................... TBA
Soft case (FNB4 fitting) ................................. TBA

For general accessories see m03R list.
FNB5, FNB3, FNB4, YH2, MH12A2b, SMCS.9AA, NC15, MMB21

FT230R & FT730R FM MOBILES
if

-,-- ---- ..
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FT600R
mOOR
mOOR'
SMC2.2C
SMCBC
MMBll
CSC1A
FL601 0
F12010
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~~

".5 '"'"

Multimode Transceiver 6m ........................£259.00
Multimocle Transceiver .............................. £279.00
Multimocle Transceiver 70cm .................... £259.00.
2.2Ah Nicads 'C' size ......................... per set £2.70
220mA Charger (13A Style) ........................... £9.20
Mobile Mount .... ....... .... .................................£28.19

~~'Yg~ ~.:iifi~;··::::::::::::::::::::::::::::::::::::::::£!;:~

m30R
m30R'
MMB15

2m Transceiver 25w ......... ..... ...................................................... £269.00
70cm Transceiver lOw ......... .... ..................................................£239.00'
Mobile mounting bracket .... .................................................. ...... £14.65

* Limited .Quality available at this price

2m lOW Amplifier ........................................£66.55

~~~ (~I<DI<I 2033 FM MOBILE. 144MHz

FT726R MULTlMODE UHF, VHF, HF

Sensitivity better
than ·2J.£V for
12db sinad

£239
144 MHz, 12VDC FM Transceiver.
25W/SW Hi/Lo (both adjustable).
Compact 2'1\. x 6i x 7'1..·.
12, KHz steps (100 KHz fast QSY)

11th memory instant "call" channel.
Memory simplex or duplex channels.
Band scanning, programmable limits.
Scan halts squelch + centre zero.

~~~~~~~:~~fl~~~V~~n~il~U~ber. ~~~~~t~~effltT ~~;.,fo~i~r:'~~~:'

Sensitivity <0.2p.V for 12 dB SINAD
Single knob frequency control "Dial".
Endless or non endless dial options!
RfT; 1 KHz steps, V.F.O. + memory.
Two 5 slot memories A, B, A + B, A x B.

± 6oo KHz split, plus cross memory.
Repeater input listen - press "dial"
Setable; steps, tone, splits, limits.
Simple controls for safe mobile
CW mobile mount, mic, handbook.

m26R
m26R(2)
21124/28

501726
4301726

SA1726
XF455MC

Transceiver Main Frame only ......................... .
................£619.00
.. ........ £775.00
Transceiver clw 2m .............. .
HF module .......................................... ..
............ £209.00
...........................£195.00
6m module ....... ..
.. .............................£259.00
70cms module .. ........... .
Full duplex module
...................
...................... £99.95
........................................... £41.85
600Hz CW filter ............ ..

STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES
Stourbridge

Andrew G4BJY

10384) 390916

SMCSERVICE
Free Securicor delivery on major equipment.
Access Barclaycard over the phone.
Biggest branch agent and dealer network.
Securicor 'B' Service comract at £3.00.
Biggest stockist of amateur equipment.
Same day despatch whenever possible.

SMC N. Ireland (0247) 464875

*On many regular priced
FREE FINANCE
items SMC offers.
Free Finance (on invoice balances over (120) .
20% down and the balance over 6 months or
50% down and the balance over a year.
You pay no more than the cash price!
Further details on eligible rtems on request.

Neath

John GW4FOI

(0639) 52374 Day

(0639\ 2942

E~e

GUARANTEE
Imponer warranty on Yaesu Musen products.
Ably staffed and equipped Service Depanment.
Daily contract with the Yaesu Musen factory.
Tens of thousands of spares and test equipment.
Twenty five years of professional experience.
• 2 years warranty on regular priced Yeesu products.
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YAESU FOR H.F. EQUIPMENT- 'SMC' AT YOUR SERVICE
FT757GX THE BIGGEST SELLER

FT77 THE IDEAL MOBILE

Every item normally

sold as an extra is
provided as standard,
including AM and FM
modes, a 600Hz narrow CW filter, iambic
keyer w~h dot-dash
memory,
25KHz
marker generator, IF
shift and width filters,

effective

Employing all the latest

engineering and manu·
lacturing techniques the
FT77 is intended to offer

the essential modern
operating features in
the most economical,
reliable and compact HF

noise

transceiver available.

blanker
and
AF
speech processor ...
all at no extra charge.
ffi57GX
FC757AT
FP757GX
FP757HD
FIFSO
FIF65
FIF232C

m7
m7S

Transceiver General Coverage Rx .......................................... £719.00

FP700
FC700
FV700DM
MKT77
FMUT77
AMUT77

Automatic antenna tuner .......... ....... .................... ,.................. £254.00
Sw~ch mode PSU (SOpc duty) ............................................... £145.00
Heavy duty PSU (1oopc duty) .................................................£179.00
Computer interface for PCSOO1 NEC ................ ...................... £105.00
Computer interface for Apple 11 ............ ... ................................. £54.00
Computer interface RS232C ........ ...........
.. ...... ................... £59.00

FT-ONE 'THE ULTIMATE'

FT980 'COMPUTER COMPATABLE'

FT980
SP980
XF455.8MCN
XFB.9HC
XF8.9GA
FIF··
D410004

TST980

Transceiver General Coverage Rx
.... £1329.00
Ext. speaker with audio filter .....
.. ..... £61.55
300Hz CW fi~er (455KHz 8 pole) .............. ...... ......................... £49.00
600Hz CW fi~er ....... .... ..... .......... .... ...... ...... ... .... ..... ..... ............... £29.50
6KHz AM filter ............................................................................ £29.50
Computer interlace
(see ffi57GX units)
Interconnect lead FT980 - FC757AT .........................................£26.99
Technical Supplement FT9B0 ............................. ......................... £8.50

FT ONE
KEYT901

DCTl
RAMTl
FM UTI
XF8.9K'

Transceiver HF All Mode ......
.. ........ ............................ ........ £1569.00
Curtis Keyer ............. ........................................................................ £28.50
DC Power Cable .... ..................... ...... ................................................ £10.85
Non volatile memory. .......... ............ ... ............ .............
.. .......... .. £14.49
FM unit ..... ..............
..........
.. ......................... .. ...... ...... £44.99
Filter 300Hz or 600Hz or 6KHz each .. .............................................£19.35

6 METRE EQUIPMENT

FRG7700 COMMUNICATIONS RX

ffi26R

SOn26
FRG7700
FRG7700M
MEMG7700
FRT7700
FRA7700
FF5
FRV7700

.. .. £385.00
Receiver 0.15-30MHz AM/CW/SSB/FM .... ...
Receiver clw 12 channel memory .....
.. .............. £455.00
Memory option ........................................................................£75.00
Antenna tunerlsw~ch ...............................................................£48.25
Active antenna
..................................... .. ......... ........... ....... .£43.95
Low pass fi~er 500KHz .. ............................................................ £11.25
VHF Convertors, 8 models, each 3 bands. From ...... .... £85-£95 each

LEEDS
SMC (Leeds)
257 Odey Road
Leeds 16, Yorl<shire
Leeds (0532) 782326
9-5.30 Man-Sat

HEAD OFFICE
&
MAil ORDER

8 Band RxlTx lOOW output ....................................£479.00
8 Band RxlTx IOW output.
.. ............. £449.00
Matching AC PSU .............
.. ................ .............. £145.00
Matching antenna tuner... .. .............. .... .... .............. £103.85
Digital VFO unit
.................................... _£209.00
Marker unit ............. ......
.. ............................. _£1 0.85
FM unit
............................ £28.55
AM unit
............................ £24.00

FT680R·
FT690R·
FL6010'
SOTV'
MMC 50/28S
MMASOV
SLNASOS

Main frame unit less modules ........................................ £619.00
6M module lor 726R ..............
.. ........ ......... £195.00
6M mobile IOW O/P .................
.. ................... £359.00
6M transportable 2.5W O/P ................ ......................... £259.00
Matching IOW amplifier lor 690R ...................................... £49.00
6M module for FTV transvertors .. .................................... £89.00
GM down to laM convertor ..............................................£34.90
6M s~ched pre-amp .....................
.. ............ £34.90
50 MH'l switched pre-amp ... ...........................
.. .......... £44.90

inc.
inc.
inc.
inc.
inc.
inc.
inc.
inc.
inc.

• Limited availability on these models

CHESTERFIELD
8UCKLEY
STOKE
GRIMSBY
JERSEY
EDINBURGH
SMC (Stoke)
SMC (Grimsby)
SMC (Jersey)
SMC Scotcomm
SMC (Jack Twendy) Ltd SMC (TMP)
102 High Street
76 High Street
247A Freeman Street
1 Belmont Gardens
23 Morton Street
Unit 27, Pinlold lane
Talke p~. Stoke
New Whinington,
Buckley. Clwyd
Grimsby, Uncs
SI. Helier. Jersey
Edinburgh EH15 2HN
Buckley (0244) 549563
Kidsgrove (07816) n644 Grimsby 104n) 59388
Jersey (0534) 77007
Tel: 031 ffi7 2430
Chesterfield
Chest (0246) 45334lJ
9.30-5.30 Tues-Sat
9-5.30 Tues-Sat
9.30-5.30 Man-Sat
1(J.7 Man-Sat closed Wed 1(J.5 Tues Fri, 9-4 Sat
!J.S Tuee'Sat
Southampton Showroom open 9-5.30 Monday to' Friday 9-1pm Saturday

BANGOR, N.I.
SMC IN. Ireland)
10 Ward Avenue
Bangor, Co. Down
8angor (0247) 464875

S.M.HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, S04 4DP, ENGLAND,
Tel: l0703) 867333. Telex: 477351 SMCOMM G. Telegram: "Aerial" Southampton
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.. The RlO covers all modes (when the FM option is
included), and uses 2CPU-driven VFOs for split frequency
working, and has 3 IF frequencies. lOMHz, 9MHz and
455KHz, and a 1OOdB dynamic range. It has a built-in mains
supply. Other features include input switchability through a
pre-amplifier, direct or via an attenuator, selectable tuning
steps of 1 KHz, 100Hz or 10Hz, adjustabl e IF bandwidth in 3
steps (455KHz) . Noise limiter, switchable AGC , tunable notch
filter, squelch on all modes, RIT, tone control. Tuning LED for
FM (discriminator centre indicator). Recorder output, dimmer
control.
The R-lO also has separate antenna sockets for LW-MW with automatic switching,
and a large, front-mounted loudspeaker with 5.8W output. The frequency stability for the 1st hour is ± 50H z,
sensitivity - SSB/CW/ RTTY better than 0.32 uv for 12dB (S + N) -;- N, Am - 0.5 uv. FM better than
0.32 for 12dB Sinad . DC is optional.
Ever since its introduction the IC-RlO has proved to be a popular and reliable HF receiver making your listening hours
a pleasure. Please contact us for further details on this excellent set.

1(-R1II
For those who like the easy life, the Rl1 E has the option
of an infra-red remote control unit. making it a very
sophisticated rig indeed, here are some details.
100 KHz - 30 MHz all mode (with FM option).
Ouadrupie conversion superhet. IF frequencies lOMHz,9MHz
and 455KHz with continuous bandpass tuning and notch filter.
Virtually immune from adjacent channel interference with
1OOdb dynamic range. Adjustable AGC, noise blanker and
switchable pre-amplifier. Direct keyboard into twin VFO's with
32 programmable memories. 5 year lithium memory backup
cell. Memory and band scan with auto-stop. Tuning rates
10Hz, 50Hz and 1 KHz with 6 digit readout. AC mains
operation . Auto squelch tape record function.
OPTIONS:- Synthesized voice readout, infra-red
remote controller, 12 V DC kit, mobile mounting bracket, two
CW filters 500 and 250 Hz, FM unit, computer interface,
headphones.

You can get what you want just by picking up the telephone. Our mail-order dept. offers you: free, same-day despatch whenever possible,
instant credit, interest-free H.P., telephone Barclaycard and Access facility and a 24 hour answering service.
Please note that we now have a new retail branch at 95, Mortimer Street, Herne Bay, Kent. Give it a visit, BCNU.

www.americanradiohistory.com

O~
2900 is the state of the art 2 meter mobile, it has 5
memories and VFO's to store your favourite repeaters and a
priority channel to check your most important frequency
automatically. Programmable offsets are included for odd
repeater splits, tuning is 5KHz or 1KHz.
The squelch on SSB silently scans for Signals, while 2
VFO's with equalising capability mark your signal frequency
with the touch of a button . Other features include: RIT, 1KHz or
100Hz tuning/CW sidetone, AGC slow or fast in SSB and
CW,Noise blanker to suppress pulse type noises on SSB/CW.
You can scan the whole band between VFO's/scan
memories and VFO' s. Adjustable scan rate 144 to 146 MHz,
remote tuning with optionallC-HM1 microphone. Digital
frequency display, Hi/ Low power switch . Optional Nicad
battery system allows retention of memory. What a great little
transceiver l

I

O~

•

K·()~I
1(·()41,(~()I:DI).
The new direct entry microprocessor controlled IC-02E
is a 2 meter hand held jam packed with excellent features.
Some of these features include: scanning, 10
memories, duplex offset storage in memory and odd offsets
also stored in memory. Intemal Lithium battery backup and
repeater tone are of course included. Keyboard entry is made
through the 16 button pad allowing easy access to
frequencies, duplex, memories, memory scan and priority.
The IC-02E has an LCD readout indicating frequency,
memory channel, signal strength, transmitter output and
scanning functions. New HS-1 0 Headset, with earphone and
boom microphone, which operates with either of the
following :- HS 10-SB Switch box with pre-amplifier giving
biased toggle on, off and continuous transmit. HS 1O-SA Voice
operated switch box, with pre-amplifier, mic gain, vox gain and
delay. The IC-2E continues to be available.
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• MUTEK
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• MICROWAVE MODULES

FACTORYAPPOINTEDIMPORTER
• FREE SECURICOR DELIVERY ON
ALL MAJOR ITEMS

•
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• DATONG

~
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• TONNA

• HI MOUND

VAESU
HF transceiver with gen coverage RX
Standard charger (FNB-3)
1569'00 NC-9C
FM unit
Spkrmic
44'99 MH-12A2B
DClead
Mobile mount
10·84 MMB-21
Non-volatile MEM
14·49 YH-2
Headset mic
Curtis Keyer
DC adaptor
28·50 PA-3
CW fi Iter (600 Hz)
19·35 FNB-3
1O·SV batt pack
CW filter (300 Hz) narrow
19·35 FNB-4
12V batt pack
CW FSK (800 Hz)
17·49 FBA-5
Batt case for 6AA dry cell
AM filter (6 Hz)
19·35
H F transceiver with gen coverage RX
FT-203R
2m synth handiethumbwheeltuning + FNB-3
(CAT system)
1329·00 FT-203R
2m synth handiethumbwheel tuning + FNB-4
External speaker with audio fi lter
SP-9S0
61 '50 FT-203R
2m synth handie thumbwheel tuning + FBA-5
Automatic antenna tuner
FC-757AT
(Accessories as for FT-209R)
245'00
FIF-232C
Computer interface RS-232
59·00 FT-790R
70cm portable/mobile/base multi mode
FIF-65
Computer interface Apple 11
54·00 MMB-11
Mobile mount
FIF-SO
Computer interface N.E.C.
105·00 NC-11C
Charger
CWfilter(600 Hz)
XF-S·9HC
29'50 CSC-1A
Case
XF-S·9HCM CWfilter (450 Hz)
29'50 YM-49
Spkrmic
CW filter (300 Hz)
XF-S·9HCN
29'50 YHA-44
114 wave helical antenna
XF-455MC
CW filter (ceramic)
49·00 YH-1
Headset mic
XF-455MCN CW filter (ceramic)
49'00 SB-2
Switching unit
FT-757GX HF transceiver gen coverage all modes
Mobile boom mic
719'00 MF-1A3B
Automatic antenna tuner
FC-757AT
245'00 FT-730R
70cm 1OW FM mobile
FP-757
Switched mode PSU - 50% duty
145'00 YM-49
Spkrmic
FP-757HD
Heavy duty PSU -1 00% duty
179'00 YM -1
Headset mic
FIF-65
Computer interface Apple 11
54'00 SB-2
Switching unit
FIF-SO
Computer interface N.E.C.
105'00 MF-1A3B
Mobile boom mic
FIF-232C
Computer interface RS-232
59'00 FT-70SR
70cm synth handie
FAS-14R
Remote antenna selector
49'00 NC-8A
Base stn . charger/adaptor
MMB-20
Mobile mount
18'50 NC-7
Base stn. charger
FT-77
HFtransceiver 8 band mobi le/base 100W 507'55 NC-9C
Standard charger
FP-700
Matching power supply
145'00 YHA-44D
1/2 DC grounded antenna
FC-700
Matching antenna unit
103'84 YM-24A
Spkr mic
FV-700DM
DigitalVFO
209'00 DA-3
DC adaptor
FTV-700
Transverter frame only
125'00 MMB-10
Mobile mount
FTV-2M
119'00 FNB-2
2mmodule
Battery pack
FTV-70
241'00 FBA-2
70cm module
Battery pack adaptor (NCSA-NC-7)
FTV-4M
4mmodule
95'00 FT-703R
70cm handiethumbwheel tuning + FNB-3
10·84 FT-703R
MU-77
Markerunit
70cm handiethumbwh:.el tuning + FNB-4
XF-S.9KC
CWfilter(600Hz)
19'35
(Accessories as for FT-209- FT-203R)
XF-S.9KCN
CW filter (300 Hz)
19'35 FRG-7700
General coverage receiver
FT-726R
774·99 FRG-7700/M General coverage receiver + 12CH memory
Multimode transceiver 2m fitted
209·00 FRV-7700/A
21 /24/2S
HFmodule
VHF converter
50n26
6mmodule
195'00 FRV-7700/B
VH F converter
259·00 FRV-7700/C
43on26
70cm module
VH F converter
99·95 FRV-7700/D
SAT-726
Duplex module
VH F converter
49·00 FRV-7700/E
600 Hz CWfilter (ceramic)
XF-455MC
VH F converter
49·00 FRV-7700/F
XF-455MCN 300 HZ CWfilter (ceramic)
VHF converter
279'00 FRT-7700
FT-290R
2m Portahle/mobile/base multi mode
Antenna tuning unit
66·55 FRA-7700
FL-2010
10W linearfor above
Active antenna
28'19 FF-5
MMB-11
Mobile mount
Filter
10·35 Base station
NC11C
Charger
VAESU antennas
4·45 RSL-145GP
CSC-1A
Case
2m 5!a,( ground plane
YHA-15
5·65 RSL-435GP
Helical antenna
70cm sAl over sAl'( ground plane
YM-49
19'25
Spkrmic
Mobile
Stub mast RSE-2A
YH-1
15'75
Headset mic
SOm mobile whip
RSL-3·5
SB-2
14'50
Switching unit
40m mobile whip
RSL-7A
MF-1A3B
18'95
Mobile mic
RSL-14
20m mobile whip
FT-230R
2m mobile 25W FM
269·00 RSL-21
15m mobilewtiip
YM-49
Spkrmic
19'25 RSL-28
10m mobile whip
MF-1A3B
Mobile boom mic
18'95 RSM-2
Gutter cl ip for above
SB-2
Switching unit
14'50 RSL-145S
2m5!a,(whip
Ft-209R
2m synth FM handie 350mw/3W
239'00 RSL-150SS
2m lf4!.whip
Fr-209RH
2m synth FM handie 500mw/5W
259'00 RSL-435S
70cm 5!a over sAl'( whip
NC-15
Base stn charger/adaptor
49'94 RSM-3R
Gutter clip for above
NC-1S
Standard charger (FNB-4)
10'35 RSM -4M
Mag mountfo~above

FT-ONE
FMU-1
DCL-1
RAM-B
Kuftone
XF-S·9KC
XF-S·9KCN
XF-10·7KC
XF-S·9KA
FT-9S0

9·20
17·69
8'00
14'49
16·00
33·50
38·25
6·85
175'00
184·00
155'00
259·00
28·19
10'35
4·45
19·25
7·00
15·75
14·50
18·95
239·00
19·25
15'75
14'50
18'95
189'00
56·75
34·65
9·20
9·50
22·50
16·00
8·45
23'00
3·65
TBA
TBA

385·00
455·00
89·95
90·75
84'50
91·74
94'25
94'25
48·25
43'95
11·25
24·75
36·25
4·95
13'85
13·50
12·99
12·75
12·45
12·45
10·50
4·25
17-14
9'25
15'00

Q~-=~--~---------=~~---=~===---~~~==-=~~~~=---~~~~--~~~o.w~
• AKD • BNOS • DATONG • MUTEK • MICROWAVE MODtlLES • TONNA • HI MOUND
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• DRAE

• TAU

• ALlNCO

• TET

• JAYBEAM

• TAL

• RSGB

Electronics UK

• CONNECTORS

• CABLE

•

• FACTORY BACKED EQUIPMENT
• FREEPOST - MAIL ORDER
ENQUIRIES

•

VAESU

ID

General accessories
YC-500J
Frequency counter
YC-SOOS
Frequency counter
YP-150Z
Dummy load wattmeter
SP-55
Mobile ext spkr
FLC-5
Leather case FT-20BnOB
DCL-ONE
DC lead FT-ONE
DCL-4BO
DC lead FT-4BOR

189·75
270'00
103'95
16'50
32·57
10·84
6'55

DCL-230/730
FF-501DX
LB
OTR-24D
YH-55
YH-77
MU-7700

2
0

6'55
28'99
2.50

DC lead FT-230/730
Low pass filter
Log book
World clock
Headphones
Headphones (lightweight)
Memory un it for FRG-7700

en

34'99

•

12·50
12'50
75·00

c

a

T.E.T. antennas
HB23SP
HB33SP
HB23M
HB33M
MV3BH
MV4BH

2 elementtri-band beam 10, 15, 20m
3 elementtri-band beam 10, 15, 20m
2 elementtri-band beam (mini) 10,15, 20m
3elementtri-band beam (mini) 10, 15, 20m
Vertical antenna 10, lS, 20m
Vertical antenna 10,15,20, 40m

ATU's
HC-200
HC-400L
HC-2000
LinearsVHF
HL-30V
HL-B2V
HL-ll0V
HL-160V
HL-160V25
LinearsUHF
HL-20U
HL-45U
HL-90U

172'50
231-50
169'50
230·00
49'95
59·49

MV5BH
MV3BHR
MV4BHR
S022
SOY06
SOYOB

Vertical antenna 10, 15,20,40, BOm
Vertical antenna 10,15, 2bm + trapped radials
Vertical antenna 10,15, 20m + trapped radials
Double quad 144mhz
Swiss quad/yagi 144 mhz 6 element
Swissquad/yagi 144mhzBelement

2

98·99
78·00
95'50
58'95
45·75
52·74

ti)

•

Tokyo Hy Power
HF bandsATU 200W PEP
HFbandsATU 350W PEP
HF bands ATU 2Kw PEP

82'95
149'00

30W 2m linear O·5-3W input
B5W 2m linear lOW input
110W2mlinear
160W2m linear lOW input
160W2m Iinear25Winput

39·99
144'50
179'95
244'52
209'73

20W70cm linear
45W70cm linear lOW input
90W70cm linear lOW input

77'99
152'77
268'59

TBA

Hi Mound
HK708
Hand morse key with A .B.S. base
HK707
Hand morse key with A.B.S. base and dust cover
HK706
Hand morse key with A. B.S. base and dust cover
HK705
Morse key with A .B.S. base
HK704
Morse key, A.B.S. base, dust cover
HK702
. Morse key, marble base, dust cover
HKBOB
Morse key, heavy marble base and dust cover
HK802
Polished brass key with weighted wooden base
MK704
Squeeze key heavy base required
MK705
Squeeze key on a heavy marble base
COK-2
Code oscillatorfor practice
Toyometer
YM1X
3·5-150 MHZ 120wattSWR/PWR meter
T430
145/430 MHZR.F. Thru-linewattmeter, 120W
T30
30 watt 3·5-500 MHZ dummy load
Tl00
100 watt 3·5-500 MHZ dummy load
T200
200 watt 3·5-500 MHZ dummy load
T435
145/430 MHZ R.F. Thru-linewatt meter, 200W

Pre-amps
HRA-2
HRA-7

2m mast head pre-amp
70cm mast head pre-amp

f1J NEW!

95·00
103·30

•

,: , I ".

Micro-7 ~ -

3ch. 70cm handie 1ch. fitted
200mwFM

13'67
14'48
15·60
14·60
18·97
29'65
39·00
82·00
12·76

23'78

£9 .....·

UlUlIII

Pairs of crystals

Baluns
BL40X
BL50A
SA450N
SA450M
RF2000
5M
BM
5MM

10·00

3:

o
c
c:r-

50 ohm-50 ohm 1-1 Balun 1 kw pep
50 ohm-50 ohm 1-1 Balun4kw(pep)
2 kw (cw)

14·90
18·69

en

2 way antenna switch, ' N' connectors
2 way antenna switch S0239 connectors
2 KW, 3·5-150 MHZSWR meter
PL259-PL259 patch lead 50 cm
PL259-PL259 patch lead BO cm
PL259-PL259 patch lead 3·B m

16·66
12·65
19·50
2·24
2·36
2·99

•
d
2

m

2

:a>
Insulators
18.80 AE/EGG
Ceramic egg insulator
0'40 each
•
ch
44.65 I-A_E_
/ D_O_G
_ _c_e_ra_m_ic_d_o_g_b_o_ne_in_s_u_la_to_r_ _ _ _ _ _0_._6::0,.--8_a_
--t
8'05
Please con",ct %
us prior to
28 '18 FREEPOST - . . Amateur Electronics Ltd. ordering
to
42·26 MAIL ORDER
FREEPOS T
ascertain
3:
49·35 ENQUIRIES
Birmingham BB 1BR
~~~:~t re",il 0
7-99

504-S16Alum Rock Road-Birmingham. Telephone: 021-3271497 / 021-327 6313

Telex:334312 PER LEe G Open: 9.30 to S.30 lues.to Sat.CLOSED all day Monday.
BRANCHE5--------------------------------------------NORTHERN
Amateur Electronics UKlHoldings, 45 Johnston St.,
Blackburn. Tel: (0254) 59595

EAST ANGLIA
Amateur Electronics UK, 31 Cattlemarket St.,
Norwich. Tel: (0603) 6671B9

YORKSHIRE
Amateur Electronics UK/Hooker, 42 Nether Hall Rd.,
Doncaster. Tel : (0302) 25690

SOUTHWEST
Amateur Electronics UKlUppington,
12-14 Pennywell Rd., Bristol. Tel: (0272) 557732

• DRAE

• TAU

• ALlNCO

• TET

NORTH STAFFS
Bob Ainge, G4XEK (053B) 754553

• JAYBEAM

• TAL

• RSGB

•

EAST MIDLANDS
R. A . S. Notts,
3 Farndon Green,
Wollaton Park, Nottingham.
Tel : (0602) 2B0267

r..

~

ID

m
:a>.

WALES & WEST
Ross Clare, GW3NWS (0633) BBO 146

• CONNECTORS

3:

• CABLE
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•

NEW Branch ...

AGENTS----------------------------------------------~--------------~

SHROPSHIRE
Syd Poole, G31MP, Newport SALOP (0952) B12134

C
2
C

DRESSLER AMPLIFIERS

DRESSLER GASFET MASTHEAD PRE·AMPS

" , . . "e high po_ 240V in.... using 4C )( 150 or 4C )( 250 or 4C )( 350 Elmac
Tu .... NOT using the grounded Grid system.
Fully protected, no thermel clamag_ to PA flna .. possible.

EW 200 GAAS 751JW 558
EW 2000 GAAS lKW 558
VV2 RPS 50259 receive only
W2 RPS 'N' TYPE receive only
W7 RPS 50259 receive only
W7 RPS 'N' TYPE receive only

DRESSLER AMPLlAERS
070an 325wfm 500 PEP
£725.00
£825.00
0200 2mtr 350wfm 600w PEP
02005 2mtr 400wfm 1KW D.C. in £725.00
D200C 2mtr 100w. Few left ~
£279.00

£70
£80

New V V 200 VOX 250W PEP

£80

£25
£21
£25
£21

EW 70 70ans 500W PEP
£80
W INTERFACE FOR ABOVE
£21
The above pre-amplifiers have the following specifications O.HI.9 Ob noise 0.2 Ob
insertion loss - 17·19 Ob gain.

VOX~~ed

NOW MODELS WITH AN EVEN HIGHER
INTERCEPT POINT

I

NEW FROM DRESSLER
ARA 30 ACTIVE RECEIVING ANTENNA. 1.2m long, fibre glass whip, 10 Db gain, mast mounted. Indoor or
outdoor vertical omni-directional complete with 7m of coaxial cable P.S.U. and interface £85. Delivered Free,
Also the ASA 12, masthead mounted coaxial 2 in 1 out switch 'N' type connectors. 1 HzlGhz, 1 kw PEP 0.15
Db insertion loss at 1 GHz, £43.

ICOM
IC2E

FT 726
*OUE IN SOON*
FRG 8800
FT 103

LCD
P....

.....

IC 271

up.

.....

sw AI

poIWbIe

• PHONE FOR DRESSLER
PRICE

G4JDTHARVEYLEXTONEAST

£220

P.O.A.
CAS

LONDON HAM STORE

DRESSLER (U.K.) LTD

.,

191 FRANCISROADLEYTONE.10
TEL 01-558 0854 TELEX 8953609 LEXTON G
01-556 1415

Mf.i~i.t"M
See the new Standard C5800 Muitimode

25W

SSBlFM/CW 2mtr

C58 2mtr FM/SSB/CW
C78 70an portable
C7900 70cm mobile
C8900 2mtr mobile
C5800 2mtr FM/SSB 25W
Cl100 2mtr portable
Plus Ail Accessories

TRIO/KENWOOD
TS930 Gen. Coverage RxlTx

AT930 A'TV

PHONE DRESSLER FOR

TS530 s.p. H.F.
R2000
VC10 - Converter
TS430 H.F.

TR9130
TR2500 2mtr
AT230
PS430

LATEST PRICE - 01-556 1415
TONO SPECIAL OFFER
TASCO TERMINALS
05000 Antor, CW, RTTY etc
£700.00
~~~~~~_ _ _ _ _ _. , Complete with 12" VOU - green, amber or

t-

Morse keys Swedish
brass key
£53.00

chocolate available.
RTTY I Morse
CWR 675 As above reader
CWR 670 Reader No VDU

':-:H-:;iM=-ou-nd:;-;H:-;;K;::7:;;:07:;------~£1..5:-;.00~ ~~ ~V!rv~ "T~\nal
HiMound MK706
HiMound HK702
Kenpro squeeze key KPloo
electronic key
Kenpro KR200 Memory keyer
Daiwa DK210 Electronic

£17.00
£15.00
£75.00
£159.00
£47.00

£695.00
£425.00
£285.00
£180.00
£280.00

SCANNING RECEIVERS
JIL SX200N
JIL SX400 25-500 MHz
AOR 2001
C06000 Air

£285.00

P.O.A.
£345.00
£99.00

JAYBEAM ANTENNA
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THE C.Q. CENTRE

THE
SHIRKERS
PAUL
G4HXl

LONDON'S NEWEST AND BRIGHTEST EMPORIUM
FREE PARKING OUTSIDE
Telephone: 01-543 515014212
10 Merton Park Parade, Kingston Road (Junction of Merton Hall Road), London SW19

AND
PAUL
G1JJW

SOLID AS A
BRICK WALL

------------------.-------------------------------------------

Just Some of our Success Stories ...
-POWER
SUPPLIES

-LINEARS

-NICADS &

.CHARGERS
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RAEDEK ELECTRONICS

102 PRIORY ROAD, SCRIBERS LANE. HALL GREEN, BIRMINGHAM B280TB
TEL: 021-4746000
TELEX: 311033 CHACOM/G Attn: CROSAL

2N5100
2N5589

2N5590
2N5591
2N5643
2N5913
lN5945
2N5946
2N608O
2N6O!1
2N6O!2
2N6003
lN60B4
2N6094
2N6095
2N6255
2SC730
lSC731
2SC732
2SC741

lSC82 1
2SC82BB
2SC8298
lSC890
lSC891
lSC900
2scm
2SC!m
2SC911A
2SC945
2SC945H
2SC952
2SC982
2SC994
2SC998
2SCloo1

9.20
2.00
10.00
1310
1.10
11.26
11 .82

075
0.75
1190
2.00
' .1Il
1.50
SOO
S.50
B.90
1100
2.50
B.95
15.63
' .00
S.75
9.00
12.00
1110
B.oo
8.50
3.'5
4.10

3.95
025
2.50
' .60
0.30
0.25
B.50
18.00
0.18
0.19

' .50
18.00
011
0.21
0.60
0.30
250
3.90
9.90

2SCI011
2SC1070
2SC11J96l
2SC1096M
2SCl117
lSCl120
lSC1111
2SCl122
2SCI162B
2SC 1165

25C1I69
2SCI176
2SCI171
2SCl178
2SCI2090
2SC1213A
2SC1213.C
2SCI239
2SC1241
2SCI251
2SC116O
2SC1303
2SCI306
lSCI307
2SC1311
2SCI311E
2SC1314
2SC131B
2SCI368B
2SCI383B
2SC1424
2SCI509
2SCI546
2SCI568
2SCI5B9
2SCI621
2SCI623
2SC I688
2SC167.
2SC1675
2SC167B
2SC1729
2SCI730
2SC174OO
2SC17'5
2SC1Bl\Y
2SCI906
2SCI907

15.00
1.15

0.90
0.90
1.50
12.50
2'.00
18.00
0.90
S.95
4.85

2SCI945
2SCI946
2SC194OA
lSCI947
2SCI955
2SCI966
2SCI967
2SCI96B
2SCI96BA
lSCI969
2SC1970

14.00
17.25
18.00

2Se 1S7!
2SC 19n

0.64
0.40
0.40
2.50
15.00
10.00
1.1\
5.00
1.00
1.50
0.40
0.32
25.00
0.40
1.00
0.50
1.35
6.00
0.'5
0.45
5.00
033
0.30
19.00
0.25
0.20
1.25
IS.oo
0.25
010
7.75
0.2S
0.33
0.30

2SCl001
2SC2D26
2SC2053
2SC2097
lSC2099
2SC21OO
2SC2103
2SC2105
lSC111'
2SC211B
2S=,
2SC=
2S=7
2SC22Bl
2SC22B3
2SC2287
lSC22B9
lSC2290
2SC1347
2SC2369
2SC237OA
2SC2379
2SC2395
lSCl407
2SC2.10
2SC2'94
2SCl509
2SCl531
2SC25J8
2SC2539
2SC2540
2SC2545E
MRf20B
MRf212

2SC1978

3.50
19.75
16.50
9.88
7.20
11 .00

15.00
17.50

2200
150
1.50
'.00

11.00

7.50
0.45
0.75
Olll
36.00
15.00
24.00
IS.oo
15.00
1.60
9.00
5.50
0.90
16.00
1100
9.00
11.00
12.50
27.50

0.30
200
lB.OO
15.00
15.00
1.00
18.00
16.00
' .00
1.30
1.10
15.00
2'.95
0.29
12.00
12.00

MRf221
MRf229
MRf231
MRf131
MRfl33
MRf234
MRf237
MRfl38
MRfl39
MRfl40
MRfl43
MRfl'5
MRF241
MRf160
MRf264
MRf309
MRf316
MRf317
MRf321
MRf323
MRf32ti
MRf327
MRf329
MRF411
MRf'21
MRf.22
MRf426
MRf.27A
MRf.28
MRf'28A
MRf433
MRf4499A
MRF450
MRf.53
MRF45:lA
MRf.\<
MRf'54A
MRf.55
MRF4S~A

MRf456
MRf406
MRf472
MRf""
MRF411i
MRf4J7
MRF49'/.
MRf'9)
MRF51 !i

12.05
3.50
12.30
13.50
\4.30

IS.oo
3.10
11.60
20.00
24.50

35.00
30.00
30.10

5.00
11.00
42.00
55.00
73.00
35.00
35.00
63.00
7000
58.06
18.51
36.S5
'2.00
13.00
21.00
57.00
75.00
16.21
14.95
11 .90

14.00
14.00
2UXI
24.00
16.00

21.00
19.95

2'.50
' .40
2.00
2.25
12.50
27.50
IS.1O
390

MRF517
MRF620
MR_
MRf646
MRf646
MRf710
MRf846
MRf901
MRMI
MRf911
MRf5175
MRF517S

3.50
lB.oo
27.50
lB.oo
33.00
S.IO
40.00
2.75
2.95
2.50
2250
30.00
MRf5ln
43.00
MRf800I
2.00
SO 1005
B.20
SO I006
2.10
S01012·3
10.00
S010124
10.50
10.00
SOlO13
S01014-6
10.50
SOlO15
17.50
SOIOIs-6
1100
SOlO19
24.70
24.70
S0101~5
SOI01O
1.50
SOI074
16.10
SOI076
IS.60
SOI077
1.60
S0107S
2S.50
SOI08O
1.55
SO 1080-6
7.50
SOIOIlI..7
7.50
SOI088
26.00
SOI089
28.50
40.10
SOI089
501115-2
7.50
501115-7
2.10
501127
2.50
SOl131
315
SOliD
9.50
501133-1
10.00
SOl1J4.1
2.50
SO l1J4.2
10.00
501134-8
1000
SOl1J4.STUO 7.60
S01135
10.25
S0113~3
12.00
S01130
1250

SOl143
SOl143·1
SOl144-1
SOl158
SOI2D1
SOI1D2
S012124
S0l21n
501214
S01216
501219
5012 19-4

SOI220-1
S012.22·5
SOI 222·STUO

9.'5
10.00
1.50
7.95
7.35
7.50
6.00
' .00
B.70
11 .00

lB.oo
lB.oo
9.50
11.00
11.00

501224-2

SO I229-fl
SO I229-STUO
SOI244-'
SOI256
SO 1262
SO 1270
SO 1272
SOI272·2
S0127B
S0127~1

SOI285
SOI300
SOI300
$0 131 6
SOI317
SOI405
501407

SOl401MP
S01410
S01410-1
SOl410
S01412
S01412·3
S01413
501414
S01 416
S0141B
S01421
S0142S
S01429

•

VALVES - National, Varian, Mullard, RCA, ITT ...

R.F. POWER TRANSISTORS - Many other types available
2N3375
2N3553
2N3632
lN3733
2N3S66
2N3926
lN3927
2N441S
2N4427
2N_
2N5109
2N5160

1300
10.95
10.95
11.75
' .95
15.00
3.75
10.95
10.95
13.75
13.75
12.75
1.25
2.50
1.10
B.oo
21.00
27.50
55.00
11.06
11.00
21.00
36.00
2' .00
lB.oo
36.00
33.00
30.00
36.00
2'.00
15.98

OA'2
ElIlCC
ElIlf
ElIll
EB1CC
EB8CC
EB9F
E90CC
E92CC
E130l
Ell1lf
E1BSCC
EI070
EB91
EBC91
EBfB9
EC90
ECC32
ECC40
ECC70
ECC81
ECC82
ECC83
ECC85
ECC88
ECC91
ECC1B9
ECf80
ECf86
ECf801
ECHBl
ECLB2
EClBJ
EClB6
Ef40
EFIIl
EfBS
Ef86
EfB9
Ef91
Ef92
Ef93
Ef94
Ef95
Efl83
EflB4
Ef1200
EK90

17.50
14.00
13.10
11.95
3.10
3.90
9.25
B.50
S.IO
13.50
B.IO
7.50
27.50

1.95
1.30
1.50
1.65
250
2.95
3.70
1.60
1.60
1.60
2.20
1.70
3.00
2.10
1..5
2.50
I.B5
2.50
1.50
2.50
1.70
B.IO
1.35
1.65
1.75

2.30
1.95
2.20
1.60
till

3.90
2.00
2.00
295
1.90

E[34
Ell;
EL'l8
ELBl
ElBJ
E184
ElB6
EI.91
El360
El500
El503
El505
ElI19
El1ll3
El803S
El821
EMB4
EN32
EN91
EN92
EZ35
EZ41
EZIIl
EZ81

EZ90

PClBOI
Pl509
PlI19
00V02·S

00VO~10

aaV07·1O
aVO~12

350
2.30
'.95
10.95
S.OO
1.60
1.95
9.10
7.95
2.1Il
39.00
6.00
6.75
9.95

9.95
9.95
200
16.25
2.1Il
3.30
I.S5
1.45
1.95
1.'5
2.00
I.B5
5.50
5.75
19.50
5.50
12.00
' .50

4CX250B IE1MI
AMPI
49.00
'CX2IOB INAT!
39.50
4CX35OA IEIMI
7000
'CX35OA IAMPI
68.00
4CX3SOf
12.00
4CX15OOA
440.00
4CXI500B
37000
'CX11XlX1D 78500
4021
57.00
64.75
'032
250.00
'PR60C
4Xl5OA
'2.50

5-5OOA
SAR'
5AS4A
5Bl54M
5C22
5CX15OOA
5022
5R4
5R4GYAlB
5R,WGB
\SRS
504GB
SUP!
5V4GA

52.GT

6AH'
6AJB

SAK5
SAKIW
SAK'

6Al5

SAl5W
SAM5
SAM'
SANBA
SAQSA
SAOIW
6AaB
BAR5
6AS'
6AS7G
SAU\GT
SAUSA
SAV,
SAWSA
6A28
'BA'
'BABA
'BE'
'BH,

'8J'

,BK.C
'Bl'
'Bl7G1A
'BLB
'BM'
'BMS
'BNB

225.00
2.50
2.50
2'.00
128.00
535.00
76.00
6.00
3.75
17.9)

S.OO
2.50
40.00
2.75
1.90
150
250
190
290
1.95
1.95
I.IIl
9.10
295
2.70
1.95
1.90
2.20
285
5.50
7.20
' .50
I.IIl
1.30
2.65
3.1Il
1.60
2.15
1.90
1.00
1.85
' .15
68.50
111l
1.45
93.95

1.50
2.45

SB05
SBRBA
SBXS
SBZS
6C'
SCA.
6CA7
SCBSA
SCBS
SCG7
SCHS
SCJ3
6CJ'
SCK'
SClS
SCM5
SCN'
SCOS
6CW'
'CW5
SCY5
GCY7
'CZI
WA'
WC,
'OCS
'OJS
'OKS
'OT5
,OW4B
'E5
SEAS
'EH5
'EH7
'EJ7
6El4A
6ESB

1.60
2.95
1.35
2.50
1.65
1.65
150
1.90
1.90
2.25
9.95
2.30
10.95

6.00
130
230
' .95
2.20
6.50
1.95
111l
100
3.15
2.30
1.45
1.50
1.70
195
2.30
2.30

' .10

2.45
1.65
200
2.00
4.15
2.10
2.BS
1.50
2.00
16.50
225
2.25
2.1Il
2.90
2.10
I.IIl
3.00

6EV7

'6fG'
EW'

6fHB
'f07
,fS5
6GB5
6GE5
'GF5
'GHBA
'GGJSA

SGJ7
SGKS
SGWB
SGXS
SGYS
SHS
6HA6
SHB6
SHE5
SHF5
SHG5
SHGB
6HSS
6HZ,
6J5
6JIGT
6J'
6JSA
6JB5
6JBSA
6JCSA
6JESC
6JGSA
6JHB
6JK'
6JM'
6JS6C
'K'GT
lLAT,
lLAn
lLAU,
12AU7A
lLAYS
12AX7
12AX7WA
12BAA
12BA6

12BA7
12BE'
12BM7A
12BY7A
12B16
805
807
S10
Sl1A
B1LA
8131NAT!

I.BS
1.95
1.70
300
3.00
300
3.1li
31li
' .00
185
1.95
2.50
195
2.75
1 15
2.95
210
100
' .00
' .10
3.50
4.95
385
125
2.10
195
195

m

1.70
1.00
2.00
1.60
2.00
1.60
' .1Il
1.90
2.OC
3.00
1.90
2.50
265
170
42.00
290
50.00
14.90
19.90
18.50

TERMS: C.O.w. POSTAGE/PACKING: Add £1 to order under £50 value. VAT: All prices are excluding VAT please add 15% to order and postage. GUARANTEE: All goods .re of current production and sold
with the manufacturer's warrsnty. ENQUIRIES: Are welcomed lor olher types/brands of valvas. Plesse send SAE. Normally stock items sre shipped by return post.

COMMUNICATION
RECEIVER

1984/85 CATALOGUE

84 page A4 size - Bigger, Brighter, Better more components than ever before! With each
copy there's discount vouchers, Bargain list,
Wholesale Oiscount list, Bulk Buyers List,
Order Form and Reply Paid Envelope. All for
just £1.O0!! Winter Supplement due out
Novamber - Send largo SAE for your free
copy.

x

m,

pane

IS

sa ere

In

components - TCM500A and TBA651R, AM
radio with IF amp. Probably complete RF
section of radio as IPs and trimmers are on

board, + R's, C's etc. £2.50.
Z911 - l shaped board 125 x 3S0Vll. looks like
RF section of radio - BFI94-5 etc + trimmers &
IFs, but tuner is absent £1.00.
Z912 - Same as zrog, only components have
been soldered a.50.
Z913 - Another l shaped psnel 135 x 4lrnm
with non-soldered components including:

BC549C x 2, BC208 x 3, BF241 x 2. BFl94,
COlS,

These digital multimeter cases are moulded in
high impect blacl< plastic and are offered at an
extremely attractive price to clear stocks.

uniden MODEL eR-202l
A compact communications receiver with full
professional specifications and facilities.

D FULL FREQUENCEY COVERAGE OF 150KHz to
29.999MHz and 78 to 108MHz.
AM/SSB/CW, also FM, with
NARROWIWIDE FILTER.
D MEMORY FOR ANY 6 AM/SSB and 6 FM
FREQUENCIES, plus AUTOMATlC SCANNING
BElWEEN ANY lWO FREQUENCIES.
D KEYBOARD ENTRY OF FREOUENCY SHOWN ON LCD
DISPLAY.
D EXTERNAL SOCKETS FOR AERIAL, EARTH, HEADPHONES
and LOUDSPEAKER.
D OPERATlON FROM INTERNAL BATIERIES, 12V DC, or
240V AC.
.
.
D ONLY £189.75 inc VAT and P&P.

D MAXIMUM SENSITIVITY ON

Please allow 7-14 days for delivery

LECMAR ELECTRONICS
Vectis Yard, Cowes, Isle of Wight
Tel: (0983) 293996
DEALER ENQUIRIES INVITED

12

BARCLAYCARD ACCESS

DP2010 - 110 x BO x 2Omm, this too has cutouts for range switches and terminals, with a
smart aluminium fascia marked with ranges
etc. Batter accessible by removeable cover on
back 75p.
DP100 - Same s~e as above, but this was for
use as a digital thermometer, so theres only a
single 9mm B hole in the front panel 75p.

trimmers, R's, C's etc. El.00.

1WAMPURER

Z914 - Audio amp panel 95 x 65mm with
TBAB20 chip. Gives lW output with 9V supply.
Switch and vol. control. Just connect batt. snd
speaker. Full details supp~ed. Only £1.50; 10 for
£12; 25 for as; 100 05.
Z915 - Stereo version of above 115 x 65mm
fsaturing 2 x TBAB20M and dusl vol. control.
0 .50; 10 for £30; 25 for £&5; 100 £200.

AM TUNER PANEL

Z916 - For use with mono smp above. Neat
panel 6O x 45mm. Only £1.50; 10 for £12.00.

I:

POWERNU METER

Neat unit 40 x40mm scsled (1.25 200uA
movement. Only £1.00; to for £8; 25 £17; tOO

£58.

VEROBOARD 8< RIBBON CABLE

Oiscontinued lines, some at less than! pricell
e.g. Oipboard 158xl65mm 0.50; 2'OW Grey
ribbon £4/3rn; Red wirewrap wire 24AWG
a.50/11nn. Full details on list 18.

RADIO/AUDIO PANELS

ZtOI - I'IInsl 147 x38nvn with 2 x TOA 1004
DW audio amp. It's nor soldered inl so they
can sasily be removed. AI.o llXX1/16, llXX1/1D
x 2, 410/16 elees, ceremic discs, R's, also
choke. (All ...iy removed!. Stereo Amp? Only
0.00 (It's CQlt £4 Ill.
Z909 - Anothsr bosrd which escaped the
clutche. of the flow solder machine l03x39mm, this Is on Rf panel with a TDAt200
FMIIF chip & uPC1176C nol1le canceller + R's
& C's Inc. IInto, Chipa cost around £8 together.
Prics for panel a,50,

,- r:-]

.'~ "

r ~~~~

I~.
~~'ID' ~~.1
NI-cAD CHARGER PANEL

177 X 114111111 PCS with one messiva Var1l1
OO8c 5"/ x SOmm B rated 72'1 l000mAH and
another smeller Osac 32 x35mm B rated 1&J
6OOmA. The price of thase Nkad stacks new
is over £20. Also on the panel is 8 mains input
charger transformer with two separate
secondaries wired via bridge rectifiers,
smoothing capacitors and e relay to the oulllut
tagas. The panel weighs lkgm. All this lor just
£&.00.
Official orders welcome - minimum
invoice charge £10. No. min . on CWO.

tC

Goods normally despatched by return of post
OU 'II'IOPPlI5 , nO ,mOY1 1IOCi. o
camponlnll .nd 11 open t,om
'H~ Mon ' ~! Ccmr & Ut ~ S l'

M,nom ~m

Aceell

o,d!! (SOO

GREENWELC
4438 MUlbrook Road

IOlolth8mpton

~~~~~r. INClJo~1 m,03) ~~~~~~~7~~~~
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ICOM IC-R71
YAESU757GX

ICOM IC-745
TS 711E
YAESU
FT-980
CAT
SYSTEM

Kenwood's new Multi Mode
Base Station
PHONE FOR BEST PRICES

VERY SPECIAL OFFERS

'NEW FRG7700 + ORAE SLOW SCAN UNIT
'NEW FRG7700
'FRG 7700 OISPLAYMOOELS
'ORAE SLOW SCAN

== !i~l~~~_'

£488
£325
£299
£189

From your radio receiver to your TV

EVEN FASTER BUY MAILORDER [C

ElmIIIIJ I:WWuuuMU
FT1 HFTxlRx " ... "." .......... 1561.00
FT98()HFTxlRx .............. 1329.00

~Ff8~~1~~~~

....... ". "'''' 7~~:~

FC102ATU ...........

. . 185.00

TS930SHFlcvr ................ 1150.00
AT930ATU ." ... " ..... ....... 150.00

fm8~~~a,~~r :···"········ 7~U~
PS430ACpsu ..

119.00

SP102speaker"

....... ........ 55.00

Xf~g8~f5aker .:::·· ··"·· · ··::· · 2~~:::g

MRKT71 marur

. . 10.85

FM430 FM mod
... .... 36.50
TS830S HFlcvr
... 758.00
VF023OVFO .. .............. .. . 258.00
AT230ATU ..... " .. " ............ 143.00

FMIAM ......... ". .
m7 HFTKlRx ...

.... 49.00
...479.00

FP700PSU "." ........... ,," . 145.00
FC7ooATU ..................... 103.00
MMB16mounl .""".""".,, .. ,, 14.40
m57GXHFTxlRx ........ 718.00
FC757ATATU ." ..... ...... """ .. 245.00
FP757GXPSU .... " ...... "" ..... 145.00
FP757HD PSU ." ............ .. 179.00

~~Z:,g'fxiiix

...... t~:il:l

m90R 70cm TKlRx .... ".259.00
FT209 2m TKlRx ..
..... 239.00
FT209 RH Sw.....
.. .. 259.00

Ne11 charger ..

10.55

NC nieads .........
....... 22.00
CSC1Aease . .
.. "" 4.45
YHN5Anl.. ........ " ............... 5.65
MMB11mounl

28.19

FL2010amp ......... " .......... ". 1iIi.55
FT2OB2mhlheld .. " ..... " .... ,,209.00
m0870cmhlheld ... ........... 189.00
NC9C charger .. ,' ...

. .. 9.20

~~~~Ck
.. .. .. ....
~~:::g
MMB10 .".".".".. . ...... 8.45
FT203R 2m h/held .............. 175.00
MH-1ZA2Bmic ..... ....... .." ..... 17.60
MMB21 brackel .
.. . ". 8.00
FT230R2m25w".
269.00
m3OR7Ocms IOw
. . 239.00
m26R 2m .
. 775.00
4301726 ...
. .. 259.00
1441726 "
.. 165.00
501726 .... ........... ..... ,,""" 195.00
SAT726...
. ... ".99.90

MB430mobileunit

.. .. 12.00

fm~~r~~i~r66~:=

VF0240 VFO " ...................... 95.00 .
TS1 3OSHFIC'lr .
.... " 576.00
TL120200w lin " ...... " . .". 177.00
MB100Amobile mount ... ... 19.50

SP120speaker .".

xm8~f5aker

. ." 21.99

. :.:::::::::::::
~:~
.... ". 57.75

PS20 PSU ""
Tl9222kw .
. ... " 950.00
TS711E " " " ... .............. " .PHONE
TR91302mtcvr ................ 458,00
B09Abase ...... .......... .... " .. . 49.00
TR79302mlcvr ........... " .... 323.00
1W4000A2mI70cm .... " ... " 469.00
TS2600 2m HIH .
...... 249.00
VB253030wamp ........ "." .... 73.90
ST2charger

.. 54.90

SC4case ............................ 14.50
MSl ...................... ......... 33.90
SMC25 speaker/mic

.. ... 17.00

PB25 niead ... ....... .............. 26.50
lH2 ease ........................... 25.40
BTlMease ........... ........ ....... 5.98
DC2512v ............................ 17.00
TR3600 70cm HIH
279.00
TM401A 70cm ................. 310.00
TM201A 2m ..................... 279.00
SP50speaker ... .................. 14.95
R600 Rx ............ .... .......... 2n.00
R2000 Rx ......................... 436.00

~II 'M1HiuIW.\fllll
MMl144130ls
.......... 75.00

IC751 HFT,IRx ........... 1.099.00
ICPS35 PSU ....
. .. 149.00
IC745HFTxlRx ................ 839.00
IC730 HFTxlRx ...... . 659.00
PS15PSU .................... 119.00
ICR70 R,
. 565.00
ICR71 R, .................... 619.00
FL451ilter
FL63 filter .

...... 45.00
...... ..39.00

IC2Kllkw .....
. 1,349.00
IC271 E2m base ............... 629.00
IC271 H2m IOOw
......... 649.00
ICPS25PSU ....
.. .. 89.00
IC290D 2m 2Sw ............... 499.00
IC471E 70em base .... ........ 735.00
IC490E 70em ..
. ... 495.00
IC02 2m hlheld
.... 239.00
IC04 70cm hlheld ... .............. I.b.a.

r~9~~a~~.~~~.i~ ..:':::::::::'::':.~~:~~

lCll ease ........ ............... 25.00
BPJ niead
............. 25.00
BP4M
............ 7.96
BP5 ....
... 46.00
DCII2v ......................... .... 12.50

'-11
SP2001kw
...... 82.00
SPJOO lkw .............. ..... .. 115.00
SP400 l50w
............... 82.00
SPIOX 200w ..................... 28.75
SP15M 200w .......... ...... ..41.00
SP45Ml00w
.............. 59.75
SP2502kw . ... ...... ........... 57.75
SP350200w
. . ....... 69.95
AC38ATU ..................... .73.95
CA-35Aprojector
.. ....... . 12.75
CT15A50watt ..
. . .... 8.95
CT150 400 wan
. 42.00
CT3001kw ....... .. ............... 58.00
CH20Aswilch ............... 20.75
CH20N switch .............. ...... 37.00
0F72C duplexer ................. 19.50
RS4554aPSU
...... 39.00

MM1144150S .. ................. 92.00
MMl1441100S
...... ... 149.95
MMll441100HS ............... 149.95
MMl1441100lS ............... 169.95
MMl1441200S
........ 245.00
MMl432130l
..... 139.95
MMl432150
. .............. 129.95
MMl4321100
........ 245.00
MMC4351600 .............. 29.90
MM2001 ..... .............. ...189.00
MM4001KB ..................... 299.00
MMTl44128 .
..... 109.00
MMT432126S .................. 159.95
MMT4321144R
....... .... 184.00
MMTI2961144 ..... .... ....... 215.00
MMC144128 .
. .... 29.90
MMD05OISOO
75.00
MMFI44 .......................... 11.90

,.,.,..lllc.O
Fl1
............ 79.35
Fl2 ................................ 89.70
Fl3 ............................... 129.00
070 cw tutor
.... 66.35
AD270 MPU ..................... 51.75
AD370MPU
.... 69.00
DCI44128 . ...... .............. 39.60
ANF ................................. 67.85
SR82 ...... ................. ........ 86.25

... WII, . . II
2050550mHz
20104144mHz
20109144mHz
20209144mHz
20118144mHz
20113144mHz

.. 31.00

20117144mHz
20419430mHz

. ............. 37.60
.... 29.70

ALL PRICES INC. VAT

LONDON:
373 UXBRIDGE ROAD.
ACTON,
LONDON W3 9RH.
Tel : 01·9925765/ 6
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. 33.15
. ...... 14.95
................. 17.70
.................. 29.00
....... 32.40

~
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24 HOUR TELEPHONE
ORDER SERVICE

PRICES CORRECT ATTIME OF GOING TO PRESS
ALL OFFERS SUBJECT TO AVAILABILITY.
WE CANNOT POSSIBLY LIST EVERY SINGLE
ITEM WE STOCK. BUT WE DO CARRY ALL THE
WELL-KNOWN BRANDS OF AMATEUR RADIO
EQUIPMENT... INCLUDING:
All NCO
Rotators and VHF amps
BNOS
Power supplies and VHF amps
DlAMONO
antennas
JAYBEAM

lE.T.
DRAE
AMTOR
ICS
slow scan
WRASSE
antennas
TONNA
HI-MOUND
keys
wavemeters
AKD
HS antennas
SMC
F.D.K.
MICROWAVE MODULES
MUTEK
TONO
RTIY/CW/AMTOR

PHONE FOR BEST PRICES
CLOSED-Mondays OPEN Wednesdays
FULL DETAILS. TUES. WED. FRI9.30-5.30.
THURS 9.30-6.00. SAT 9.30-5.00.

NORTHERN:
38 BRIDGE STREET.
EARLESTOWN. NEWTON LE WILLOWS.
MERSEYSIDE WA12 9BA
Tel: 0925229881
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WITH 4 GREAT PRODUCTS

I ****

J.I.L. SX-200-N - THE SUPERIOR SCANNER
The choice of the professionals
AM + FM all bands
Wide coverage: 26-88, 1OS-1S0, 380-514MHz
16 memories
Positive action keyboard
Proven reliability
12v DC & 230v AC
S-meter & 96-10SMHz converter available

8
8
8*
8*

**

RS-2000-E - THE VERSATILE SCANNER
§ REVCO
*
70 memories * AM + FM all bands
§ * Cover: 60-1S0, 380-520MHz
& store of active channels
§ ** Search
All the usual search & scan functions
12c DC & 230v AC operation
~§ ** Counts
activity of selected channel
RS-160 - FM POCKET SCANNER
§ REVCO
* Incredible
160 memories (4 banks of 40)

~ ***
~ *'
~*

Positive action keyboard
Covers 26-32, 68-88,138-176, 380-512MHz
Scans, searches & stores active frequencies
With nicads, charger & flexiwhip aerial

8

£299

£259

£249

J.lL. SX-400 - PROFESSIONAL SCANNER
Covers 26-520MHz (no gaps)
AM + FM (manual, automatic or programmable)
Computer interfacing for limitless memory, remote
control & data logging
Switchable channel spacing & I.F. bandwidths
I.F. output terminals (10.7MHz & 455KHz)
£598
Specifications set by the professionals
Regulated mains adaptor for SX-400 , .. .. .... ...... £29.50

I

**
**

I*
II

*

*

REVCONE
A superb quality 16 element, all British made VHF/UHF
broadband fixed station aerial from Revco. Ideally suited
to all scanners and other VHF/UHF Receivers
Covers 50-500MHz PRICE £24.95 inc

ASK FOR DU. UST OF SECONDHAND SCANNER BAftGAINS

*

*

SPECIAL OFFER
CENTURY 21D communications receiver. 0.5 to 30MHz.
CW, USB, LSB, AM & FM. Digital readout. Provisions for
an external speaker and headphones. An excellent performer for only . ...... .. ...... . .... . . . . .. . .... £199

RSGB PUBLlCAnONS

I
~

I
~

I~

I
§
§

§~
§
88
§S

CRYSTALS FOR NR-56, SR-9, SR-11, TM-56B. We have a range Ss
of 2m & VHF Marine band crystals for these receivers at £3.00
each (+20p post per order). Please phone to check stock.
RESISTOR KITS a top selling line for many years. E12 series,
5% carbon film, 10n to 1m, 61 values, general purpose rating lW
or !W (state which).
n
Starter pack 5 each value (305 pieces) . . .. . .. . .. .. .... .£3.10
Standard pack 10 each value (610 pieCes) .... .. .. . . . .. £5.55
Mixed pack, 5 each iW + !W (610 pieces) . ... .... .. . .. £5.55 8§
Giant pack, 25 each value (1525 pieces) . .. . . .. . . . .... £13.60
DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA
rectified and fully smoothed output . . . . . .. . . . . . .... ... £9.50
This unit is a chassis section cut from used RIT equipment,
tidied, fully wired & tested. Free-standing but no luxuries like
cabinet. 24v version - same price. SAE for details.
SPECIAL OFFER discontinued line 12 or 24v to 380v inverter. £5

8
S

8
S
8

~--------------------------~
SPARE PARTS FOR PYE RADIOTELEPHONES
WESTMINSTER & PF70 SERIES

8

S
~.
~

G:;oF:;;:~::::::~:I:::o::eE~:~f::~::~i:ulii::ent ~

Ready Assembled, full instructions. Tailor-made. easy-fit design, re- ~
places existing squelch board. with minimum of modifications. For AM
Cambridge £6.30; for Vanguard AM25B (Valve RX) £6.10; for Transistor SS
Vanguard AM25T £6.95.

1Cl

8
8

MAIN DISTRIBUTOR OF REVCO PRODUCTS
PRICES INCLUDE UK P8tP and 15% VAT

*§

I I§

I

GAREX ELECTRONICS §
7 NORVIC ROAD. MARSWORTH. TRING.
HERTS. HP23 4LS
Phone 0296 668684. Callers by appointment only
Goods normally despatched by raturn
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A Guide to Amateur Radio (19th edn) ................................................ £3.91
Amateur Radio Awards (2nd edn) ................... .................................... £3.88
Amateur Radio Call Book (1984 edn) ...................... ............................. CI. 14
Amateur Radio Operating Manual (2nd edn) ...................................... £11.33
HF Antennas for All Locations ............................................................. CI.35
How.to Pass the Radio Amateurs' Examination ............ ... .. ........ ......... £3.42
Microwave Newsletter Technical Collection ........... ............................. £11.83
Morse Code for Radio Amateurs ......................................................... £1.64
Radio Amateurs' Examination Manual ... ....................... ..................... £3.84
Radio Communication Handbook (paperback) ... .... .......... ........ ......... £11.79
RAYNET Manual (1984 edition) .. .... .. ... ................................................. £2.78
Teleprinter Handbook (2nd edn) ................................ ........ ..... .... ...... £12.72
Television Interference Manual ............. ........... ................................... £2.31
Test Equipment for the Radio Amateur ....................................... ....... £6.00
World at their Fingertips ............................... .. ........ ........................... ..CI.75
VHF/ UHF Manual (4th edn) ......................... ...................................... £10.88
Meteor Scatter Data ................................................ ............................. £3.51

Logbook.

.

Amateur Radio Logbook .. ...... ..... ..... .. ............ ............ ..........................£2.77
Mobile Logbook ......... ....................... .................................................. .. £1 .41
Receiving Station Logbook .... ... .. ......................... ... ............................. £2.87

Mapa
Great Circle DX Map ................................................... ................ .. ....... £2.23
NEW! Locator Map of Europe (Maidenhead) ...... .. ..................... ....... £1.75
World Prefix Map in full colour (wal/) .............................................. ... £2.33

OTHER PUBLlCAnONS
Active Filter Cookbook (Sams) ...................................... .................... £12.71
All About Cubical Quad Antennas (RP/) ................. ............................. £11.83
Amateur Single Side band (Ham Radio) .............................................. £11.48
Antenna Anthology (ARRL) ... .... ....................... .................................... £11.00
Antenna Handbook (RP/) ... ...... ................... ...... .......................... .......... £6.88
ARRL Antenna Book (Hardback for p/b price while stocks last! ..... .. .£6.78
ARRL Electronics Data Book ............................ ................... ................. £4.47
Beam Antenna Handbook (RP/) .......... .................................................. £6.83
Better Short Wave Reception (RP/) .............. ....... ................................ £11.83
Care and Feeding of Power Grid Tubes (Varian) ... ...... ....... ................ £11.99
CMOS Cookbook (Sams) ...................... ............... .............................. £13.07
Complete Shortwave Listener's Handbook (Tab) .... ... ....................... £12.34
Design of VMOS Circuits with Experiments (Sams) .. ... ....... .. ............. £6.50
FET Principles, Experiments and Projects (Sams) .... ........................... £6.04
FM and Repeaters for the Radio Amateur (ARRL) .............................. £4.30
G·QRP Club Circuit Handbook ................................................. ............ £4.52
Hints and Kinks for the Radio Amateur (ARRL) ........ .....................,..... £4.47
How To Troubleshoot and Repair AA. Equipment.. .... ....... ............... £10.47
IC Op-amp Cookbook (Sams) ........ .......... ................... ..................... .. £11.78
International VHF FM Guide ............... ..... ............................................ £2.48
Newcomer's Guide to Simplex and Repeaters on 2M ... ................... .. £1 .06
Radio Frequency Interference (ARRL) ........... .......... ... ......................... £4.18
RnY Today (Universal Bee) .............................. ............ ...................... CI.19
Satellite Experimenters Handbook (ARRL) ....... ................. ................ £10.11
Satellite Tracking Software for the Radio Amateur (AMAST·UK) ....... £4.47
Secrets of Ham Radio DXing (Tab) .............. .. ... .... ... .............. ........... ..CI.92
Semiconductor Data Book (Newnes) ................ .......... ..................... ... CI.97
Shortwave listener's Antenna Handbook (Tab) ...................... ...... .... £10.10
Shortwave Propagation Handbook (Cowan) ........... ........ .... ............ .... Cl. 79
Simple Low Cost Wire Antenna (RPI) ..... .... ........... ............................. £6.83
Solid State Design for the Radio Amateur (ARRL) .............. ........ .... .... CI.87
Television for Amateurs (BATC) ........................................ .................. £2.23
The Radio Amateurs' Handbook 1984 Edn. (ARRL) .. Special Price £6.98
The Complete DXer (Locher) ..... ........... .............. .... ............................. CI.77

i~~~~t:,~~ft~n~la~d~S"to~;I~~d O~t~;r~~ ~~f:~o;·::::::::::::::~~g:=

Towers' International Transistor Selector (New Edition) .................. £13.911
Towers' Op Amp Linear IC Selector .......... ... .......................................£9.50
Understanding Amateur Radio (ARRL) ................... ............. .... ...........£4.73
Understandin~ and Using the Oscilloscope (Tab) .............. ............... £10.10
VHF Propagation Handbook (Nampa) ........ .. ................... .. ..... ............. £3.78
Weekend Projects for the Radio Amateur (ARRL) .. .. ................. .......... £4.911
World Atlas (RAC/) ............. .. .... .... ......................................... ............... £3.35
99 Test Equipment Proiects You Can Build (Tab) ........ ........... ........ .... £6.00

OTHER ITEMS
Morse cassette stage 1 (to 5wpm) ........ ............................................... £4.64
DX Edge (HF propagation prediction aid) ..... .............. .... ................... £14.09
Membership of the Radio Society of Great Britain is open to all Radio
Amateurs and Listeners. For details of subscriptions and the benefits of
membership. please contact the Membership Services Department
All items in this advertisement include post and packing. Members of the

Society are entitled to discounts on these prices. Personal callers may
obtain goods minus postage and packing charges.

/~\

t
~

To en.ure dalivary of book. in time for Chrietmea
your order ahould arrlva by Decem.... 3rd.

W

Radio Society of Great Britain (CA1)

\=I

Alma House, Cranborne Road,
Potters Bar, Herts EN6 3JW
Telephone: 0707-59015

~
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AS IF YOU DIDN'T ALREADY KNOW ...
Microwave Modules Ltd. Is a full time professional organisation, established over 15 y.... ago in 1969, and currently employs over 30 full t ime, on site staff based In our
two modern, purpose built factories. In addition, a similar number of 'Outworkers' are involved in assembly and mechanical operations.

OUR EXTENSIVE RANGE ...

Our product range now exceeds SO Indlvldu.llt.ms in total and is the widest range available from anyone manufacturing company. Our technical resources have enabled
us to not only become the I.rgest and moll successful designer and manufacturer of R F Products, such as lIn•• r Ampllfi.rs and transverters, but also designers and
manufacturers of Innovallv. microprocessor and digital products such as Th. Morsal.lker, MMSI, and the RTTV to TV decoder, MM2001.

ALL
BRITISH ...
Every product In our range is designed and manufactured in the UK by our own employees, and wherever possible British Components are utilised.
GUARANTEED ...

All Microwave Modules Products are Fully Gu.r.nteed for 12 months. This includes all semi·conductors and PA Tr.nsll1ors. We have built our reputation around our
customer service and back-up which is second to none.

OUR RANGE OF LINEAR AMPLIFIERS ...

MML144/SO-S
INPUT

OUTPUT

MML144/100-LS

MODES OF

POWER

MMLI44/200-S
RFo

OPERATION
SSB.
FM .

12dB

< 1.5dB

AM.

cw.

MML432/SO

MML432/30-L

PRODUCT

INPUT

OUTPUT

MODES OF

POWER

POWER

OPERATION

MML432/100
POWER

RFo

SSB.
FM, AM,

ATV.
CW.
• THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED
CONN
144MHz Products- Our standard connector on these products is S0239. We use a high quality PTFE socket of superior quality, but we are able to supply the choice of BNC
or 'N' type at no extra charge. Please specify.
432MHz Products- The MML432/30·L is filled with BNC connectors, 'N' type available, please specify. The MML432/SO and MML432/100 both have BNC input sockets and
'N' type output sockets. If this is not to your preference please specify when ordering.

DATA
SHEETS ...
A full printed data sheet is available on each product, and is free on request.

RALLIES Br EXHIBITIONS ...

Our entire range of products will be exhibited and on sale at the Leicester Show.
Come and take a closer look.

CATALOGUE
...
A copy of our latest catalogue can be obtained by sending a large SAE (23p) or by

AVAILABILITY
...
Our products are normally available from stock, either direct from ourselves or

sending 4I:lp in stamps to the address below.

any of our 75 UK outlets.

MICROWAVE MODULES (PW)
Goods normally despatched
within 10 days

BROOKFIELD DRIVE. AJNTREE. UVERPOOL L9 7AN, ENGLAND
Telephone: 051-523401 1. Telex: 628608 MICRO G.
CALLERS ARE WELCOME. PLEASE TELEPHONE FIRST.
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HOURS:

MONDAY-FRIDAY
9-12.30. 1-5.00
E&O.E.

15

YAESU
FT-203

YAESU
FT-20BR

FAIR DEAL POLICY

At Amcomm, we believe we are here to do much more than sell boxes
off the shelf. We are specialists in amateur radio equipment and our
managment and staff are all amateur radio enthusiasts. We sell nothing
else.
Many firms can give you a so-called fair deal, at the time of purchase,
but only a handfull of companies in the U.K. are fully equipped to give
you a total after-sales service. Amcomm is one, with a wide range of
spares, and speedy access to factory stocks, we offer a complete
service. Whether you buy now or bought 10 years ago. What's more, we
pride ourselves on being able to service everything we sell ourselves.
Don't take our word for it, find out for yourself, ask around on the air,
you'll keep coming up with the same answers, good competitive prices
and excellent after-sales service. Go on, ask around.

16

Practical Wireless, December 1984

~.' .

I~~~~~~~

ent-

,. w

~.

Ma~~in.g ",'.PI~ns
IT WAS

AGREAT DISAPPOINTMENHo have to.announce i.n our

NoverT]be'rissue 'that~the .f irst stagingot !;·U~isuretronics". a 'n ew

'>

' exhibition for the radio 'and electronics hobbyist. has been
abando'ned for this.ye.ar. We un<;lerstan,d that there was simply not
"enough support from exhibitors to make the event viable. no doubt
:. because of the present economjcsituati(Jn. .
.
.
": We 'enjoy having the opportunity to meet bur readerS face to face
at amateur radio exhibitions and rallies during the year. but a more
·general el~·ctronics-based··exhibition such as "Leisu retronics" gives '
us a different sort of opportunity-that of "selling" the delights of
amateur radio and short-viiave listening to devotees of computing.
robotics. radio-controlled models. musical instruments or
. electronics gadgets. Perhaps it will be possible to put on a
" Leisuretronics" in 1985-1 hope so.

* .* * * *
There are disturbing developments taking plac e in the are,! of
planning applications for amateur.radio antenn a masts, and 'vire are
closely watching one appeal in our area which is in the nature of a
.
.
test ~ase . "'. '. ".'
The purpose of planning control is primarily to try to ensure the
protection .of the visual amel1ity .. thoug\11 often have the feeling
that this aim is deflected by 'the worship of Mammon where office
blocks and industrial developments are. concernecj--the lure of all
· ~ :that additional r~tes re~fmue is obviously very strong! Some local
a'u thorities
have tried to .,bring the
question
of potential
radio
.;
' -"!"',. , : . ' .
\
.,'
. it,.
.,.

.',

'

.

,

'~

,.

frequency interference (d,L) into the planning process -for am.a teur
radio masts. as me~tioned in our recent seriesAntennas and " ,
Planning Law by J . J. Fields. We understand thllt the Department
ofthe .Environment has issued a circular.'1'o.locahiuth·orit! ~s "
inStructing them that they should n6t introduce'into'l!ne planning
process matters covered by other legislation. Howeyer. at .Ieast one
planning officer has publicly stated that he does no(acc'e pt th'fs .
instruction. and as far as he is concerned. potential r.f.i. will always
"",' .
be taken into account by his department:
The relationship between the visual amenity and the r.f.L aspects
of-an antenna installation is not' a simple one. Good erigineeri'n'g
practice and Note (c) of the UK Amateur liCence call for the
transmitting antenoa to be installed as far as possibl.ll from TV.or
other receiving antennas. Th is obviously means that the
transmitting antenna should be high arid at some distance fro'm '
surrounding houses. exactly the OpilOsife of what the planning '
officer and th e neighbours would like.
.' .
"
The imposition of temporary planning permissions for radio
masts 'and large planning application feeson each re.~ewal is going
to add considerably to the cost of pursuing the' hobby of a'mateur .
radio . unless you are able (and prepared) to use antenna systems
which do not require planningpermissiof). Far more 'sensible to' .
insist that domestic radio and electronic equipment should be
designed a'nd b uilt·to resist d.L . which is produced not only by .
radio transmjtters but by the multitude of electronic devices, from
dimmers to computers. which are now be'c oming so:common.· .

,<

,,',

QUERIES

CONSTRUCTION RATING

While .we will always. try to assist readers in.
'difficuities with a' Practical Wireless project.
we c~nnotoff~radvice on (lJod,ificatio,ns to .
our designs. nor on .commercial radio. TV or .
~Iectronic equipment. Please address your
I.etters to the Editor, "Practical

Each 'constructional project )Nill in future be
given a rating. to guide r~aders as to its
complexity:

Wireless", Westover House, West
· 'Quay .Road, Poole, ' 'Dorset OH 151 JG,··· "
giving 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 difficult item·s·•.· a source will tie suggested in
the " Buying Guide" box included in each
· constructional article.
.' .
,

PROJECT COST
· The approxim ate cost quoted in each con- '
structional article inclti des the box or case
used . for the prototype. For some projects ' .
~he typ'eoFcasemay: becritfcal; if So' this '
will be mentioned in the Buying Guide,
"C;

INSU'RANCE

to

i"

,

Turn
th~ " Ne\vs" pages for details of
t\:le PW R ~ clio Users . lns\iTa.nce Scheme.
· exClusive to our readers.
'
.
, ::t
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Beginner

SUBSCRIPTIONS

.

A project that can be tackled by a.beginner
who is abl.e to identify components and '
handle a soldering iron fairly competently.
General!y .. this category will. be ' used for
simple' projects • .but sometimes· for more '
complicated ones of wide appeal. In this
case, construction and wiril19 will be dealt
with'in some detail.

Subscriptions are available ·at £ 13 per cin- ..
num to UK addresses and £14 overseas •
. from "Prac~ical Wireless·.~ Sub8cription .'"

Department, Room 2816, King ~ s Reach
Tower, Stamford Street, .London ,SE1
9LS. Airmail rates for overseas subscriptions can be quoted on reque;;!.

,

BACK NUMBERS AND BiNDE:RS
Limited stocks of some recent issues of PW
are available at £1 each. including,'post IInd
packing to addresses at home and
overseas,

Inte rmediate
A project likely to appeal to a wide range of
constructors. and requiring only basic , test
equipment to complete any tests and adjustments. A f ai r degree of experience in
building electronic or radio projects is
assumed ..
Advanced
.
..'
A 'project likely to appeal to an experlelnced
constructor. and often requiring access to
workshop facilities and test equipment .for
construction. t esting a.nd 'alignment. Constructipnal information wiil generally>be
limited to the more critical aspects of the
projec,t,. Definitely. not,.recqmmended for a
be.ginner to ~ackle on hi's own.

Binders are .. available (Price. £5~ 50 to .' UK
addresses. £5.75 overseas. including post
and packing) each accommodating one
volume of PW. Plea se state the year and
volume number for which the . binder is
required.
.
. Send y'our orders: to Post .Sales c'Depart-

ment, IPC Magazines Ltd., L8vin!iton '
House, 25 ' Lavington Street, · London
SE1 OPF. All prices inclucje VAT wh~re
appropriate.
.Please 'maktr cheq'ues, postal· orders.etc:.
payable to IPC Magazines Lin1hed. ~ . , .
,

)~'

'::' ~ ~: ~ "
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Good Old Pounder
In these days of accelerating high
technology, for c.w. operation, radio
amateurs have available " bug" iambic,
even triambic keys, to keep apace with,
yet so often in conversation with OTs
they will wax lyrical on those solid, perfectly balanced, fully adjustable, longarmed beauties of yesteryear that
allowed the key to become an almost
living extension of the operator's arm.
G.W. Morse Keys, of Rhyl in GWland, have faithfully reproduced such a
key, incorporating simplicity of construction, whilst maintaining the feel
and reliability of the original design.
Within the construction, the centre
pivot bearing is adjusted and set via a
tapered pin and lock screw, whilst the
other adjustable pins have lock nuts to
fix them in place once they are set. An
adjustable tension return spring is fitted and the contacts are made from

Water-Slide Transfers
Most people will remember adding the
finishing touches to a model aircraft
etc., using beautifully produced
transfers.
Kaine Kinetics produce an A4 sheet
of water-slide transfers designed
specifically with the amateur radio constructor in mind. Each sheet 'comprises
radio equipment legends (four of each!
of just about all the control or function
markings that the constructor might
require.
The legends are produced in white
only and printed on a transparent
carrier film that releases from its back-

Morse Code Cards
Any aspiring A-licence student will
know very well that learning the Morse
code is a complicated, time consuming
process demanding great application
and much practice .
A product that could assist with this
learning process and can be used virtually anywhere, are Flip Cards distributed by Alan Hooker (Electronics! of
Doncaster.
The cards have the Morse code symbol embossed on the face of the card,
and the corresponding letter or number
printed on the reverse.
Basically, the embossed side of the
card is "read" by running a finger, from
left to right, over the embossed code
without looking. This should, with practice, familiarise the student with the dit
and dah composition of each character

18

144MHz Double
Quad-Yagi

silver/nickel mounted on brass beds.
Finally, the solid brass key is mounted on a felt-lined slate base measuring
202 x 87 x 12mm, to ensure that the
key does not move when in use.
The G.W. Brass Morse Key is
available with either a fine brushed or
highly polished finish, costs £34.50
(which includes VAT! plus £2 .00 p&p,
and is obtainable from: G. W. Morse
Keys, 4 Owen Close, Rhyl, Clwyd LUB
2LQ. Tel: (0745) 54763.

Halbar, the Bedford based antenna
manufacturers, have recently introduced what they believe to be the
first commercially available 144MHz
band Double Quad-Yagi.
This antenna design seems to be
highly respected by radio amateurs in
Germany, judging by the extensive
description in the UHF Compendium,
but has yet to gain popularity in
the UK.
The antenna, entitled the QDX, is a
developed variant of the Double QuadVagi format that could well set the ball
rolling , with its 12dBd quoted forward
gain from a 1·32m (52 inches! boom
length. Front to back ratio is quoted at
23dB, beamwidth 2 x 20° with an
overall weight of 2· 5kg and priced at
£21.50 plus £3 .00 p&p.

ing paper when floated, face up, in a
saucer of tepid water. The legend can
then be applied directly to the required
surface and dabbed with a tissue to
release trapped air bubbles and absorb
excess moisture.
On painted surfaces the legends will
form a permanent bond, but it may be
that on other surfaces they could require sealing .
The transfer sheets retail at £ 1.25
each, which includes p&p and a simple
set of instructions, and are obtainable
from : Kaine Kinetics, 74 Cam den
Mews, London NW1 9BX. Tel: 01-267
TOOO.

in precisely the same manner as he will
receive or send the code when
proficient.
The Morse Code Cards are made of
thin plastics sheet, approximately the
size of a playing card , cost £3 .95 inclusive of p&p, and are available from :
Alan Hooker (Electronics), 42 Nether
Hall Road, Ooncaster ON 1 2PZ. Tel:
(0302) 25690.

Other versions of the QDX antenna ,
featuring lower gain and shorter beam
length, are available, as are many alternative traditional antenna designs, including a 13 element 1·3GHz quad.
For further details, please send an
s.a.e . to: Halbar, Unit 1, Bury Walk,
Bedford MK41 OOu. Tel: (0234)
44720.

If you please
Please mention this column when
applying to manufacturers or suppliers
featured on this page.
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an in'..odu~'ion
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Part 4 by Gordon J. King T.Eng(CEI), AMIERE, G4VFV
.The answer to the question put at the end of Part 3 is
'related to the plane of polarisation of the radio wave. A
wave is said to be polarised in the direction of its electric
vector (see Fig. 4.1) and to achieve maximum response at
the antenna its axis must be in the same plane as the signal
. polaris?tion. In other words, the antenna must be vertical
. to respond properly to a vertically polarised signal or
horizontal to respond fully to a horizontally polarised
,signal.
This is because signal is induced into the antenna by the
magnetic component of the radio wave cutting at right,angles llcross the axis of the conductor. There is an exceplion when, instead of a conducting element the antenna
,comprises it slot cut into a conducting sheet. This arrangement, known as a slot antenna, responds to the electric
compon~nt of the radio wave. Although used extensively
in "stacked arfays for transmitting in the v.hJ. and
: sometimes u.hJ. bands they are rarely used nowadays for
reception, though I have experimented with them myself
for reception, Fig. 4.2 showing a prototype of a u.hJ. slot
antenna which I designed some time back. Although the
slot is here shown in vertical disposition the antenna is
responsive to horizontally polarised u.h.f. TV signals.
Design included a rear slot reflector and a front decorative
grille (spmething like .a loudspeaker front) since the anmeant to stand on or near to a TV set!
tenna
It is possible to produce radio waves that are not plane
polarised and hence devoid of a unique orientation defining" the, direction of the electric vector. This sort of
polarisation, circular or elliptical, is equivalent to two
plane polarised waves at right-angles to each other and
having cl suitable phase-angle between them.
When v.hJ. TV broadcasting began in the UK it was
considered .that vertical polarisation provided better local
coverage than horizontal polarisation and as a consequence vertical polarisation became the standard. Eventually, co-channel interference even between widely -

was

separated stations, made it
necessary to adopt orthogonal
polarisation to help reduce the risk
of shared channel stations causing
interference during a tropospheric
lift. Hence horizontal polarisation
also came into use and orthogonal
polarisation has followed through
to u.h.f. TV. It is noteworthy that
circular polarisation, used extensively for v.hJ. f.m. broadcasting,
has been mooted for TV; but the
need for it here is less than for
v.hJ. f.m. where vertical antennas
are commonly used for car radios
and on battery portables incorporating Band 11.
With this sort of polarisation,
sometimes called "slant polarisation ", a good response is obtained
from both horizontally-mounted
home-base f.m. antennas and vertical car and portable radio antennas. However, signal loss can
be high when the receiving antenna
is at right -angles to the plane of a linearly polarised
wave-hence the reason for the enhanced protection
provided by the use of an orthogonal polarisation system
for TV stations.
As an interesting aside, if two matching dipoles were
disposed orthogonally and coupled with a 90-degree phase
displacement between them to a common feeder the
response of the system to a signal of circular polarisation
would be as effective as that of either dipole immersed in
the same signal strength field but of corresponding linear
plane of polarisation.
So much then for the horizontally-mounted dipole; but
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Fig. 4.3
Fig. 4 .2 (Top)
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For the two-element antenna to work properly the reradiated signal must be phase coincident with the dipole's
signal. This is achieved by the combined effects of the
phase delay on reflection and the phase lag resulting from
the spacing of the parasitic element behind the dipole. A
common spacing for the director is 'A/4 and because it is
non-terminated most of the wave energy it intercepts is reradiated. Length of the reflector can correspond to the
signal 'A/2, but the nature of the resulting polar diagram
can be changed by altering the length of the reflector, its
spacing from the dipole or both.
When the reactive component of the director is zero
(X = 0) and spaced 'A/4 from the driven dipole the polar
diagram resembles that shown in Fig. 4.5 at (a). The
broken-line circle represents the horizontal polar diagram
'of a single vertical dipole for comparison, while point A
corresponds to the driven dipole and point B the reflector.
Diagrams (b) and (c) give an impression of what happens
when the reactive component of the director is made
slightly more positive (e.g. +jX) progressively which, as
we have seen, is when the element is larger than resonance.
Diagram (b) towards (c) occurs when the reflector is about
8 to 12 per cent longer than the dipole, but this is influenced by the length/ diameter ratio of the reflector.
Anyway, you will see that the advantage of the twoelement reflector type of antenna (sometimes called an
" H" antenna) is that there is greater response at the front
than at the back. To provide maximum discrimination
against signals arriving from the back, the reflector is invariably made longer than the dipole, thereby approximating the polar diagram at (c). The increase in field
strength over that of a solitary dipole is around 1· 6: 1
(4dB) in the forward direction.
Dipole/ parasitic element spacing of less than A!4 is
sometimes used and a different, though similar, set of
polar diagrams emerge. With a spacing of, say, O· lA the
results approximate those in Fig. 4.6. Here you will see
that when the parasitic element has a reactive component
of zero (its length same as dipole) then the antenna exhibits
the greatest sensitivity in the direction of the parasitic element (a). Forward gain in the direction of the driven dipole
resumes as the parasitic element is made longer and +jX
obtains, as shown by (b) and (c). It would, of course, be
possible to achieve +jX by adding inductance at the centre
of the parasitic element.

what happens when it is vertically-mounted? Well in this
case there is essentially an equal response all round the an~
tenna as shown in Fig. 4.3. CBers and 144MHz f.m.
amateurs almost always use vertical polarisation because
their antennas are engineered to be vertically-mounted.
This applies even though the antenna is a shortened
quarter-wave with a ground plane configuration of some
sort and resonated by . an inductor at the lower end as required by the Home Office. They thus transmit and receive
vertically polarised signals. This is useful because it
provides an essentially omnidirectional transmitting and
receiving field, avoiding having to turn the antenna to
work stations from different bearings.
Some CBers I know have mounted their antennas
horizontally and then wonder why it is that their signals
are neither transmitted nor received as strongly as those of
other "breakers" whose antennas are vertically-mounted!
A mild tilt is of minimal consequence; but playing horizontal against the vertical can lead to substantial shortfalls,
especially at v.h.f.

Directionality
It is desirable for v.h.f. and u.hJ. receiving antennas to
be as directional as possible in the horizontal plane for two
reasons: one to achieve the highest power gain possible in
the interest of signal/noise ratio, bearing in mind that the
effective length of a 1-/2 dipole decreases with increasing
frequency as does the signal voltage that it abstracts from
the radio wave (see the formulae under Antenna Voltage in
Part 3): and two to provide adequate discrimination
against unwanted signals arriving from directions other
than that of the wanted signal.
A happy thing once you have a resonant 'A/2 dipole is
that you can easily make it more directional than its basic
figure-of-eight horizontal polar diagram or, indeed, its
omnidirectional vertical one by adding a parasitic element.
This can be regarded as an extra dipole but without a
centre discontinuity for connecting a feeder, the term
parasitic, in fact, implies that the element is not electrically
connected to the dipole feeder.

Adding Directors

Adding a Reflector

Increasing sensitivity in the direction of the parasitic
element occurs when this element is made shorter than the
driven dipole such that its reactive component is
capacitive, or - jX. This is more apparent when the spacing is O·lA, as shown by (a) and (b) in Fig. 4.7. At (c) is
shown the approximate effect when the parasitic element is
spaced )J4 from the driven dipole and has about the same
value - jK as (b).
Both forward gain and directivity can be enhanced by
using a rear ref1ector and a front director-or directorssuch an antenna then being known as a Yagi array after
the name of its inventors Yagi and Uda, and this is the sort

Now, what happens to the polar diagram then depends
on the length of the parasitic element and its distance from
the dipole. The basic configuration is given in Fig. 4.4. The
parasitic element in this case is called a reflector because
the plan is for it to re-radiate energy back to the dipole to
reinforce that intercepted by the dipole itself. The dipole,
of course; is connected to coaxial feeder in the usual way,
and with a horizontal antenna it matters not to which )J4
section the outer braid is terminated with a vertical antenna, though there is some advantage: when the braid is
connected to the lower A/4 section.
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of antenna which we use for getting the best from our v.h.f.
receivers. Except for a three-element array (dipole front
director .and r~ar reflector), it is difficult to explain the
working .of . a multi-.el~ment Yagi .array mathematically.
However, from first principles the director system can be
regarded«asa "wave guiding" configuration such that the
waVe energy arriving atthe diple is progressively increased
asa function of the directors. It should be noted, though,
that this efi'ect does not occur by the addition of extra
reflectors: the first reflector reduces the response at the
back of theante~~a to.a ~ufliciently low value that extra
directors would barely make any difference-except a different reflector system; siJch .as an arra.yOf elements in
"V" formation or a parabolic dish reflector, mainly applical::!le to u.h.f./s.h.f. and above, which we shall be using
before lopgno doubt to receive satellite-relayed signals
here on earth!

yagi.Anten,nas
There is no theoreticallitnit to the 'number of directors
that can be employed. Main problem is a mechanical
one-supporting wind age etc.,--and in any case as more
~g nlOre art: added SO the return in signal gain diminishes.
!he firstdi~ector~ \\I~:)Uld be aboutO·l"- spacing with the
remote OIles risirig to 0·4"- spa9ing f9r optimum results.
Both length (within the -jX realm) and spacing are adjusted in design to provide the required .degree of directionality, . . bandwidth,beamwidth, forward gain and
front/back ratio.
."
, ,An impression of the. nature of polar diagram that can
be~chiev~d from a critically-desigfled six-element .vertical
Yagi antenna ,is given in. Fig. 4.8. Less critical designs can
exhibit rather large side lobe responses and asymmetry of
the < polar diagram. An example of the polar diagram _

of a well designed multi-element Yagi array, Wolsey's
"Quicksilver" HG36 u.h.f. TV antenna, is given in Fig.
4.9. This has I8dB forward gain referred to "-/2 dipole,
while beam width is ± 15 degrees. It is obvious . that the,
antenria will deliver maximum signal voltage when it is
pointing to the transmitter, but what the diagram also
shows is that a signal arriving at, say '30 degrees off the
main beam will produce very much less output since the
sensitivity of the antenna at that angle is only around 10
per cent.
Hence with an antenna of good directivity it becomes
possible to orientate it carefully to secure maximum discrimination against an unwanted signal as an aid to reducing co- or adjacent-channel interference or the response of
the antenna to reflected signals (which cause mUltipath distortion on f.m. and image ghosting on TV), even though
this means turning the antenna slightly away from the
wanted signal. Signal arriving at the rear of the
"Quicksilver" is reduced relatively by 25 to 30dB (front
back ratio). Beamwidth of horizontally polarised f.m. antennas is rarely down to ±15dB (rer. ~3dB points), but it
is possible to ol::!tain a narrow beam by using a sufficient
number of elements or, possibly better, by baying two
arrays.
Although not specifically related forward gain increases
and beamwidth decreases as more elements are added as
indicated roughly in the table.
Forward gain
(ref. Al2 dipole)

Number of
elements
3
6
9
12

4/5dB
6/7dB
8/9dB
1O/lldB

Beamwidth
(ref. -3dB)
106deg.
74deg.
48deg.
39deg.

Note the number of elements includes the driven dipole.
The polar diagram shows the radiation pattern in the
horizontal plane as looking down on the antenna. Pattern
in the vertical plane is different, and some idea of this is
shown by the diagrams in Fig. 4.10, where e is the radia-
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tion angle. A free-radiating 'centre-fed dipole (a) gives maximum beam almost parallel with the earth, while the
radiated beam is higher from~roundplane antennas as
shown by (b) and (c). The radiation angle is more important for transmitting. CBers and mobile amateurs for instance, like to keep their radiation-8.Ilgle fairly low except,
perhaps, when using the skywave fQr DXing, to maintain
maximum signal energy iQ. the "local copy" space-wave
beam. Sadly, with the type of .antennas prescribed by the
HO for CB the radiation angle is elevated (Fig. 4.10(c» so
quite a lot of the available energy is directed skywards
where, under skip conditions, it undoubtedly ends up
on, shores far away from our own. Such . antennas,
reciprocally, rl:!spond to ionospheric-returned waves and
add to the general bedlam on CB when skip conditions
obtain!
I can't understand why .the HO don't give their blessing
to well~designed single dipoles Jor CB. Nearest legal antenna is possibly the Wot Pole, Hot Wire (Fig. 4.11) or
similar which represent an asymmetric dipole whose radiation angle is less elevated than a 1·5m base-loaded
monopole.
I find it difficult to draw three-dimensional radiation
patterns but, hopefully after enhancement by our artist,
Fig. 4.12 gives a rough impression of what you could expect from a well-designed Yagi array. For receiving in the
v.h.f. and u.hJ. bands we are mostly concerned with the
horizontal pattern, but a low angle of radiation can be
desirable for response minimisation from passing aircraft
or, perhaps from high altitude. tropo effects., The
transmitting antennas themselves of course, are designed
for low radiation angle on the TV and f.m. bands to avoid
wasting power; but highcangle radiation is adopted on the
h.f. bands for the ionospheric circuits.
There are other factors regarding the design of multielement Yagi antennas than so far disclosed. Bandwidth
decreases as more elements are added so to create a
respectable directional antenna for the broadcast services
the design becomes a tight compromise · with respect to
such things as element lengths, spacings and
length/diameter ratio of the conductors, consistent. with
maintaining a symmetrical main beam with minimal side
and rear lobes. Thus there is more to the design of this

type of antenna thall migl1t have been imagined. Fig. 4.13
shows the bandwidth ofWolsey's f.m. antennas over Band
Il in terms of dB gain ref.A/2 dipole for 2, 4 and 6 element
models.
Another thing is that as more elements are added so the
centre terminatingimpeqance of the . driven dipole falls.
This is sad for unles~ .' countering steps are taken the
resulting high s.w.r.could well diminish the signal gained
by the extra elements.

Folded Dipole
Fortunately, the designer has at his disposal a neat
scheme whereby the centre impedance can he increased by
folding the dipole hack on itself, as shown in Fig. 4.14.
This has the effect of dividing the signal current between
the two sections, thereby ~teppil1g up the centre impedance
by four times. With several parasitic elements, the dipole
impedance of a Yagi antenna could drop to around 18
ohms so the four~times , impedance step-up by folding
restores the impedance to a good match for 75 ohm coax.
There are other methods of impedance matching, some
based on collnecting up from the centre of the dipole
(delta-match), others using a 'A/4 coaxial stub, and one or
two using transformer arrangements. The most common
method, however, is by folding.

Coupling Balun
Owing to the symmetry of an elevated dipole it should
really be conhected to symmetrical balanced twin feeder.
However, so far as domestic receiving antennas are concerned the advantages of using coaxial cable over twin
feeder outweigh the technical disadvalltages, though some
critical designs combat the coupling asymmetry by the use
of a balun between the dipole centre points and the coaxial
cable. When direct connection .is made from the dipole to
coaxial cable some of the signal energy is transferred to
the outer braid. This tends to unbalance the dipole and
affect its response pattern, and the signal in the outer braid
is lost.
There are numerous ways of attaining a balun function
and "decoupling" the antenna from the feeder, one being
shown in Fig. 4.15 where the coaxial cable is passed
through the folded dipole. This is called a "self balancing"
feeder system. Readers requiring more information on
baluns are referred to my book The Practical Aerial
_ Handbook, published by Newnes-Butterworths.

Inner
conductor

=300n
I

Fig.4.12

Coaxial

:

Outer braid
connection

I
I

I
I

I

...J

I

6 element

~

I

I
I

I

~~1~···'~~~4~el~em~e~n~t~~~~
·
I

I

I

I
2element

1

I

'j
Fig. 4.14

I

I

86

:/

I

I

FOlded
dipole

I

90

Fig.4.15

94
MHz

~

Fig. 4.13

22

Practical Wireless, December 1984
www.americanradiohistory.com

r

wavelength of which is 300/ 94 or 3 ·19m. Quarter of this is

~i~!8t~ 8~6d6~ ~:;~~~:a:! it by th~qr£!~~ity factor we get

It is also possible to connect th~feeder to the end of a
dipole. This cannot be done dir~,ct1y because the impedance here is very high (several thousand ohms!). Some
sort of matching arrangement is required to provide the
necessary impedance transformation. Either a transformer
or coaxial matching stub is used, the 51../8 antenna being a
case in point, this sometimes being used illegally for
UKCB.

Matching Stubs
Coaxial matching stubs or matching sections are commonly used to couple two (or more) antenna arrays to
reduce the beam width (baying) or the angle of radiation
(stacking). It is certainly not possible merely to connect
the antennas in parallel with the common downlead using
75 ohm coaxial cable all round. Happily, we can easily obtain the requirements by using a A/4 stub of calculated Zo
as shown in Fig. 4.16. The formula for working out the
stub Zo is: Zo = Zin X ZOUl
When feeders 1 and 2 are connected in parallel the impedance becomes 37·5 ohms. Somehow, then, we have to
transform this to 75 ohms so that we can connect the normal run of 75 ohm coaxial down lead without causing a
mismatch. The plan is to connect a AI4 length of coaxial
cable of suitable Zo between the junction and the downlead. By substituting the figures involved we get: Zo =
37·5 x 75 which works out to 53 ohms, and you would
have to settle for coaxial cable of the .nearest Zo to this
you can readily acquire (possibly 50 ohms). To calculate
the length of the stub you will need to know the cable's
veloCity factor (typically around O· 83) and, of course, the
wavelength of the signal. If the antenna array is for f.m.
then we could take 94MHz as a centre frequency, the
Fig. 4.16
750 antenna 1

f

r
stub

750 antenna 2

Fee ders 1
- - - and 2 connected
in parallel = 37 50

--530 coax ial

_-,--1___ ~
750 antenna 1

750 o utput

With an array of four antenna~~ M.~!!~;fu;,r<l.Ct, Jlse,75
ohm coaxial cable throughout as shown in Fig. 4.17. The
antennas are phased at two points' W tobtain J7 ·5 ohms so
by using two 71./ 4 stubs of 75 ohmS' 'co'axial · cable the
system resolves to two 150 ohm tetriiiIiations in parallel
which of course, correspond to . the required 75 ohms
coupling for the coaxial downlead!

Baying
One arrangement for a co-phased broadside array is
shown in Fig. 4.18. This is based on two three-element
Yagi antennas and some idea of the resulting polar
diagram is given in Fig. 4. 19 (a) horizontally polarised and
(b) vertically polarised. The polar diagram is affected by
the spacing of the two antennas and altering the spacing
between the antenna axes is one way of introducing nulls
at angles co responding to unwanted or reflected signals. A
null at angle e with respect to the front of the array is
related to the spacing distanced in wavelengths by :
'A
d = 2 sin e
However, some care needs to be taken over this because
when two high-gain broadside antennas are involved the
forward gain can be significantly affected if the spacing is
too small. With large arrays a spacing of, at least, one
wavelength is recommended to avoid forward gain
deterioration.

Stacking
Vertical stacking (one array above the other) makes it
possible to introduce vertical nulls and, as already noted,
to reduce the sensitivity of the antenna to sky-returned
signals. With four antennas in a "box" array you can have
lots of fun and games and really tailor your own polar
diagram for virtually any requirement.
It is also possible to enhance the front/ back ratio by advancing one antenna relative to the other in the forward
direction . by a free-space A/ 4 and then increasing the
length of the matched impedance cable from that antenna
by A/4 but this time taking account of the cable's velocity
factor. This can be handy if you are plagued by a very
strong signal hitting your antenna at the back. By careful
adjustment it is possible to obtain virtually infinite
front/ back ratio and hence cause the interference to vanish
completely.
With two correctly terminated and coupled arrays it is
surprising what can be done to rid a receiver of interfering
signal merely by leaving one of the two properly orientated
and then adjusting the orientation, height and position of
the other until the interference is nulled out.
•
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The first part of this series described the construction of a
useful little transmitter module for the 7 and 14MHz
bands. Although capable of useful excursions on the
amateur bands, the transmitter is VXO controlled. That is,
the oscillator frequency source is a crystal with a small
range of adjustment in frequency. It is much more exciting
to be able to take the transmitter anywhere on the c.w.
portion of the band to find contacts. The module to be
described here is an add-on variable frequency oscillator
(v.f.o:) and doubler that allows the whole of the 7 or
14MHz c.w. bands to be used with the transmit module.
The v.f.o. doubler module matches the transmit module
and can be stacked on top of it with interconnecting leads
at the back of the cases.

VFO/Doubler Circuit (Module 2)
The circuit is shown in Fig. 2.1. A lot has been written
about the design of variable frequency oscillators and
many amateurs have tales of woe about drifting, jumping
or chirping oscillators. Experience has shown me that,
provided a few sensible rules are observed, the average
amateur can easily build a stable, reliable v.f.o. Stability
usually has more to do with the way the oscillator is built
rather than the circuit employed, but more about that
later. This v.f.o. has a standard Colpitts f.e.t. oscillator,
2Trl, followed by an f.e.t. buffer amplifier, 2Tr2. The tuning circuit inductor, 2Ll (see coil chart in Fig. 2.2), uses a
conventional coil former of 4·8mm (-ft in) diameter with an
iron dust core. M any constructors eschew the use of cores
in v.f.o. tuning coils in the interests of stability. But a core
is a very convenient way of adjusting the frequency of the
'circuit when setting up the v.f.o. In practice, trimming and
padding with capacitors can cause just as many problems
as including a core in the coil former. The value of 2Ll is
such that only a small portion of the core needs to enter
the windings to adjust the frequency. It is stable.
The output from the v.f.o. is on 7MHz as is the buffer
amplifier. The output from the buffer, 2Tr2, is tuned at
7MHz by 2L2 and 2C 10. The 7MHz output from the
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buffer is taken from the collector of 2Tr2 via 2C 11. This
output is switched against the 14MHz output from the
doubler.
The doubler uses a balanced push-pull circuit. Many
other types of circuit could be used and indeed were tried.
A doubler requires good suppression of the fundamental, a
reasonable output and low spurious outputs. Integrated
circuit doublers were tried but rejeeted for lack of simplicity in what is designed to be a simple project, and diode
doublers, although clean in operation, give very low outputs. The best practical circuit proved to be the one shown
in 2Tr3 and 2Tr4 of Fig. 2.1.
The centre-tapped coil 2L3 is a link winding around
2L2 and provides signals 180 0 out of phase for the inputs
of 2Tr3 and 2Tr4. Potentiometer 2R8 is a preset variable
resistance used to balance the output which appears on the
collectors of 2Tr3 and 2Tr4. Coil 2L4 with 2C 17/18 tune
out the 14MHz signal. The tuned circuit on the output is
damped by R9 to give broadband characteristics. The
capacitance in the output tuned circuit, provided by 2C 18
and 2C 17, is split to lower the impedance of the output
signal. It is commonly assumed that an oscilloscope is essential for setting up push-pull doubler circuits. That is the
ideal method, if one has an oscilloscope that can see
14MHz, but adequate balancing can be obtained using a
diode r.f. probe and a meter.
One of the very useful facilities that can be added to a
variable frequency oscillator in a transceiver is receiver incremental tuning (r.i.t.). This allows a small degree of independent tuning to be added to the v.f.o. during receive
conditions, to tune in stations slightly off the transmit
frequency. Another name used for such a control is a
clarifier. The r.i.t. facility has been added to this circuit in
anticipation of the receiver module to be added later. Even
without the receiver module, when the transmitter is being
used with a separate receiver this facility will still be used
to offset the transmit signal on receive.
The offset tuning is achieved by 2C20 and 2D I which
add capacitance across the tuned circuit of the v.f.o. Diode
2D I is a Varicap diode, the capacitance of which varies
with the amount of d.c. bias voltage applied. The voltage
to set the capacitance, and hence the frequency of the
v.f.o., comes from a choice of volt ages controlled by
variable resistors. The frequency-determining components,
2C 20 and 2D 1, are part of the structure of the v.f.o., and
to prevent long leads affecting the stability of the oscillator, the d.c. voltage is r.f.-decoupled by 2L5 and
2C21. Differing voltages are applied to the v.f.o. on
transmit and receive by the 12TX and 12RX control lines
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Fig. 2.1 : Circuit diagram of Module 2, the
VFO/Doubler

available from the transmit module. On transmit the
voltage is preset by either 2R 15 or 2R 18 and on receive a
front panel control, 2R 12, comes into use to give a manual
offset of the frequency. If 2R15 and 2R18 are set to about
mid-travel on transmit, the RIT control 2R 12 will allow
tuning either side of the transmit frequency. Separate
presets are required for the 7 and 14MHz bands so that
the RIT control can be set to the same position on both
bands to equalise the transmit and receive frequencies.

Construction
The vJ.o. and doubler are built on one board and
housed in a Minffordd J6 case. The layout of the board is
shown in Fig. 2.3. Good construction techniques are essential in building variable frequency oscillators. Most of
the problems associated with oscillators built by amateurs
may be traced to poor construction. The circuitry around
the oscillator stage must be firmly and securely built so
that no components or leads can move about. The purists
write about the use of NPO capacitors in v.f.o. tuned circuits but I can never get hold of them when I want them.
For most practical purposes polystyrene types of good
quality are also capable of good results. In the vJ.o. circuit
2C I, 2C4, 2C5 and 2C6 are polystyrene. Because of their
values, 2C2 and 2C20 had to be silvered mica and this
type of capacitor was also used in 2C8, 2C 10, 2C 17 and
2C18.
The tuned circuit section must be carefully and sturdily
built. Coil 2LI is made from details shown in Fig. 2.2. The
method of mounting the slow motion tuning drive for 2C3
is shown in Fig. 2.4(a). A direct drive on 2C3 would give
too rapid a tuning rate, so a small in-line epicyclic reduction drive is used. This is attached to the front panel and a
bent aluminium bracket holds the control shaft of 2C3.
Just behind the 6mm G-in) shaft which takes the knob is a
collar which moves at the same rate as the reduced drive.

Doubler

Usually these drives give a reduction of some 6 to 1. Onto
this collar is mounted a tuning scale, marked with frequency divisions. Almost any disc could be used for the
dial; the prototype used the top from a Colman's Mustard
jar, cut down and sprayed with matt black paint. The scale
is made from white card glued on the front of the disc.
The buffer stage may then be built as far as 2L2/3,
which is wound to details given in Fig. 2.2. An iron dust
toroid core must be used for 2L2/ 3; most surplus toroids
(being ferrite) would not be suitable. The winding 2L3 is
wound over 2L2 and has a centre tap. Wind on half of the
winding, twist out a little of the wire and then wind on the
rest. The whole assembly fits onto the printed circuit board
as shown in Fig. 2.3.
'When completed as far as 2L3, the buffer and oscillator
stages may be tested for their 7MHz output. Using the rJ.
probe described in Part 1 of this series, the r.f. output is
measured from the top of 2L2. It should be around half a
volt. The signal may be listened for on a receiver. This will
give an opportunity for an initial setting of the core in 2L 1
to reach the band edge (7 ·OMHz) with the vanes of 2C3
closed. The core will require re-adjustment when all the
stages are completed.
The remainder of the circuit board is completed by
adding the circuitry around 2Tr3 and 2Tr4. Ideally the
output from the doubler should be balanced, using 2R8,
by observing the waveform on an oscilloscope. What this
achieves is to balance 2Tr3 and 2Tr4 so that the combined
outputs at 2L4 are equal. This can also be done with the
simple diode rJ. probe and a meter. Read the rJ. voltage
from the 14MHz output at the junction of 2C 17 and
2C 18. Adjust 2R8 for the minimum output and the
balance should be just about correct. The value of 2R8 has
been chosen to give a similar r.f. output from the doubler
and the buffer output points. If the doubler output reads
higher it is probably due to the frequency-conscious nature
of the r.f. probe.
The r.i.t. circuitry and switching is added as shown in
the layout drawing in Fig. 2.4(b). The switch which selects
the 7 or 14MHz output is also used to select the voltage
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Lt = 20 turns 28s.w.g. enamelled wire on 4'8rrvn dia. former with core

L2 = 23 turns 26 s.w.g. on T50-6 core
L3 = 20 turns 26 swg. (centre tapped)

J304 field " effect -,transistors may be obtained
from J. Bjrkett, 25 The Strait, Lincoln (0522)
20767.

over L2

o c:::::.
C21

7MHz
: to Sla

~
03

o

C14
R4

m::!l

~

+12V
SK2 pin 2

e--!Ji:D--.
+'--C=7'--",

.

for the offset on transmit for 7 and 14MHz. It should be
possible to check the effectiveness of the r.i.t. circuit by
listening for the signal on a receiver and adjusting 2R 12.
The setting up of 2R 12, 2R 16 and 2R 18 is not critical at
this stage as they are only required when the receiver
module is added. But if the transmitter and v.f.o. are to be
used in conjunction with a separate receiver, the v.f.o. will
be heard during the receive periods because it is switched
on the whole time. It is not a good idea to keep switching
the v.f.o. on and off as this will certainly mean instability.
Although the oscillator is stable, like most f.e.t. oscillators,
there is an initial warm-up drift as the f.e.t. junction attains
a stable operating temperature. In the transmit board, the

See also the Buying Guide in Part 1 of this
series.

+12V
SK2 pin2

tap

Fig. 2.2: Coil winding details for the VFO/Doubler
module

Please note the toroids are iron powder, not
ferrite cores. Most unmarked surplu s toroid cores
are ferrite.
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Coil formers suitable for 2L 1 are the Maplin
type 722/ 2.
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C3
(moving vanes)

IWAM1051

Fig. 2.3: Full size
p.c.b. track pattern
and
component
layout for Module 2,
the VFO/Doubler
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'* compo'nents
. MODULE 2
VFO/DOUBLER
Resistors

{W 5%carbonlilm
lOOn ·

2

. R4,ro

R2,5

3300
4·7kO
6·8kn
10kO
33kO
1OOkO . .

R9
R7
Rl1;13,14,
16,17,19
R6
R 1,3

1
2

.sub-min..horizontal pre'-set

1
. ~8
:: 2 . <. ·.·.·/ R15 i J

2·2kO
22.kO

Lin. lawpot., .{in. spindle
10kO

1

R12 .

Capacitors

Ceramic

Polystyrene or $ilverfldl11;Ga .
6 :8pF
1
C20
15pF
1
C2 .. .
27pF
220pF
270pF
470pF

1
3
2
2

ca

Cl ,4,10
C1T,18
C5,6

1

BCl
Ipductors

r

C22

2
·2

Tr3,4
Tr'1,2

Min. axial r.f. chokes
100pH
1
L7
mH
2
L5,6
L1-L4 see text and Fig.2.2

01
02,4,5,6
03

Miscellaneous
Phono socket; 5-pin DINsQcket; SWitch, d.p.c.d. min: toggle; Slow-motion
drive, 6: 1 in~line epicyclic tvpe(for C3); Printed circuit board; Case,
Minffordd J6; Feet, knobs (2),dial,etc:

Fig. 2.4: (a) Slow motion tuning
drive assembly. (b) Wiring of the
RIT and BANDSWITCH controls

to p.cb.

Bracket
Epicyclic
drive
Front panel

Practical .Wireless, December 1984

100pF

.. Transistors

C3

av (ground)

(a)

Polyester
... O · i~F
Electrolytic, 25V lie. mounting

:SerniconduCtors

Variable,airspaced
10pF

.1nF
10nF

(b)

oscillator stage was arranged to
switch on only in the transmit mode.
That stage is now being used as a
predriver on the transmit chain and
the link in the printed circuit board
must be restored to place 12 volts on
the stage and the 12TX line removed.
A good way to prevent the v.f.o.
being heard in the receiver during
receive conditions is to offset the frequency of the v.f.o. out of the passband of the receiver. This can be done
by setting 2R 15 and 2R 18 at one end
of the preset travel and 2R12 at the
other end of its travel. This will mean
that the r.i.t. is set to give the maximum offset of the oscillator between
transmit and receive. The oscillator
should now be far enough away from
the transmit frequency (to which the
receiver is tuned) not to be heard on
the receiver.
The layout for the v.f.o./doubler
module is shown in the photographs.
The case is the same type as that used
for the transmit module. The finish is
also applied in the same manner with
a cardboard false front covered with
sticky-backed plastics film. The
v.f.o./doubler circuit requires the
+12V, 12TX and 12RX control lines
from the transmitter board which are
brought into the case via the 5-pin
DIN socket.
The v.f.o. is connected to the
transmit module using the 5-pin DIN
control line leads plus a single
screened lead, terminated with ph ono
plugs and sockets, which takes the
signal from the v.f.o. case to the
transmitter case. The changeover
from transmit to receive is controlled
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To avoid confusion between the several modules
making up the PW "Teme" project, each has been
numbered as fo,l low.s:
Module 1
Transm itter
Module 2
VFO/Doubler
Module 3
Receiver
ATU and SWR Bridge
Module 4
Power Supply
Module 5
Digital Clock
Module 6
Each drawing and components list will state which
module number it refers to. In the ' text, component
references will be prefixed by the module number. For
example, resistor R9 in the Transmitter Module would
be called 1 R9, while R9 in the Receiver Module would
be 3R9 .

If you are an aspiring RAE candidate or just feel like testing your knowledge
of amateur radio these multiple choice style questions will fill your needs.
The qu estions are typical of those appearing in both the RAE papers. but
they are not taken from these papers. For the answers, together with explanatory notes to help you. please turn to page 48.

Paper 1 Section 2 . Transmitter Interference-filters

Question 3-1
On most bands from 3·5 to 28MHz your
transmissions are causing the picture on
your neighbour's u.h.f. TV set to break
up. What could you put in the antenna
lead of his set to try and prevent this?
Oa.
Ob.
Rear view of the completed VFO/Doubler module

by the transmit board and the antenna and receiver are
conne'cted exactly as if using the transmit board in its
basic form. The v.f.o./doubler arrangement will give
somewhat less output from the transmitter than the crystal
oscillator, but the drive control ought to be able to give at
least 3 watts of r.f. output on both bands.
The resulting transmitter will now cover the whole c.w.
portions of the 7 and 14MHz bands. The transmitter will
have to be netted to the station to be called by depressing
the key, to defeat the rj.t. offset. This transmitter should
be capable of quite exciting results on 7 and 14MHz.
Low power (QRP) stations usually congregate around
7030kHz or 14 060kHz and it is worth calling "CQ QRP"
on these frequencies from time to time. Other than that,
the best results with low power are rarely obtained by calling CQ. Seek stations out, instead, and call them. Some of
the best QRP contacts can be had by "Tail-ending" an existing QSO and quickly calling one of the stations at the
end of their contact. Have a go-it is fun!

a high-pass filter

a low-pass filter

Od.

a band-pass filter

Question 3-2
Which letter of the diagram indicates the
peak-to-peak voltage?
Volts

~----':I,-----,c--L--t-Time

Oa.
Ob.

Dc.
Od.
Paper 2 Section 5. Transmitters-crystal oscillators

Question 3-3
One advantage of a crystal oscillator is
that

o d.

it does not need any feedback
it can be tuned over a wide range of frequencies
it is capable of delivering a large power output
it has good frequency stability

Paper 2 Section 3. Solid State Devices

THE ·RECEIVER MODULE

Question 3-4
An amplifier is said to be linear if

o B.
o b.
.'

Dc.

Paper 2 Section 2 . Electrical Theory-define terms describing a
sine wave

o a.
o b.
o e.

NEXT MONTH

a mains filter

it is producing power into an antenna
it produces no distortion

Dc .

it is constructed in a straight line

Od.

it Is connected to a regulated power supply
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WATERS Br
STANTON
ELECTRONICS
TRIO

YAESU
FTl HF Tx/ Rx . . .
. £1567.00
FT980 HF TxlRx . .. . . . . . £1329.00
SP980 Speaker. . . ...... £61 .50
FTl02 HF Tx/ Rx. . . . . .. £719.00
FC102 ATU . . . .. . . .. . . . . £185.00
SP102 Speaker .... .. ..... £55.00
FM/AM . .. .. . ........... £49.00
m7 HF TxlRx . . . . .. . . .. £419.00
MRKT77 marker ... . ...... £10.85
FP700 PSU ... ..
. £145.00
FC700 ATU ......... . ... £t 03.00
MMB16 Mount . . . . .. .. . . . £14.411
m57GX HF TxlRx . .. . .. £718.00
FC757 AT ATU . . .. . . . .... £245.00
FP757GX PSU .... • ..... £145.00
FP757HD PSU ........... £179.00
FL2100z amp .
. ... £599.00
mOOR 2m TxlRx .. . ... . £279.00
mOOR 70cm TxlRx ..... £259.00
NCll charger . . . .. . . . . ... £10.55
NC nicads . . . . . ... . . ..... £22.00
CSC1A case . . . . .. .. . ..... £4.45
YHAl5 Ant. . .. . ... .
. . .. £5.65
MMBll Mount .
. .. £28.19
FL2010 amp
. . ..... .. . £66.55
mOB 2m hI held
. . . f209.00
mOB 70cm hI held . . . .. £189.00
NC9C charger . ............ £9.20
FNB2 pack
...... £23.00
PA3 12v .. . .... .. .. .. ... . £16.00
MMB10 .. . ............. . .11.45
m03R 2m h/held . .. . .. £175.00
MH-12A2B mic ....... . ... £17.60
MMB21 bracket ..
. .11.00
m30R 2m 25w . . . . ..... £269.00
m30R 70cms lOw . .. .. . £239.00
m26R 2m
. . . £715.00
430n26 .. . ....
.. .... £259.00
144n26 . ... .... . .. . .. . . £165.00
50n26 ... . ....... . ..... £195.00
SAT726 ..... . . . .. . . .. .. . £99.90
FRG7700 Rx . ..... . .. . .. £385.00
FRG7700M Rx ... . • .. . .. £455.00
MEMO . . .. ..
. .. . .. £75.00
FRT7700 . . . . . .
. . . .. . £4825
FRA Ant. ..
.. .... £43.95
FF5 LPF ....... .. .. .. ... £1125
FRV7700E ..
.. ... £9425
YM24A mic. .. .
. .. £22.50
MH-1B8 ..........
.£15.70
YDl48A mic.
. .. . . £2525

•

'.~ ."

w

"""'...... '-:!..I{J~{]

144 - 148MHz

20 watts output. Digital display.
Dual VFO. Repeater operation.
Noise blanker. 70cms option.
Up/Down mic. R/T.
. , for leaflet.

lanD MAIN ROAD, HOCKLEY, ESSEX. Tel: (0702) 206835
12 NORTH STREET. HORNCHURCH, ESSEX. Tel : (040 24) 44765
TS930S HF tcvr . ..... . . . £1195.00
AT930 ATU .. .
.. ... £150.00
SP930 Speaker ........... £&2.95
TS430S HF tcvr . . . .. . . . Speci.1
PS430 AC psu .......... £119.00
SP430 Speaker .... .... ... £31.00
A1'250 ATU ...... .... ... £277.00
MB430 Mobile Unit ....... £12.00
FM430 FM mod. . . . . ..... £36.50
TS830S HF tcvr .......... £758.00
VF0230 VFO . . . . .
. £258.00
A1'230 ATU ............. £143.00
SP230 Speaker ... . .. . . . . . £43.00
TS530SP HF tcvr... .. . .. . £&69.00
VF0240 VFO .... .. . .. . . .. £95.00
TSl30S HF tcvr.. . . .... £516.00
TL120 200w lin .... . ..... £111.00
MB100A Mobile mount ... £19.50
SP120 Speaker
.. . £21.99
SPI40 speaker
.. . . . . .. £14.49
AT130 ATU .. . . ........ . . £91.95
PS20 PSU . .. . .... .... . . . £51.15
Tl.922 2kw .. . .. . . . ..... . £950.00
TS700 2mnOcm . . . . ... 1150.00
TR9130 2m tcvr. . .. ... . . . £458.00
B09A base
....... £49.00
TR7930 2m tcvr. .. ... . .. . £323.00
lW4000A 2mnOcm .. . .. £411.00
TR2500 2m h/held ..... £246.00
VB2530 30w amp .. . . ..... £73.90
S1'2 charger . . ... .
. . .. £54.90
SC4 Case . .... . .. . ... . ... £14.50
MSl
.. . . . £33.90
SMC25 Speaker/Mic.. . ... £17.00
PB25 nicad .. .. . . . . . ..... £25.53
LH2 case .. . ............. £25.411
BTl AA case .............. £5.111
DC25 12v .... . .. ....... £17.00
TR3500 70cm h/held .. .. £265.00
TM401A 70cm
.... . . £310.00
TM201A 2m ...
.. .... £219.00
SP50 speaker ...
. . . .. £14.95
R600 Rx.
. .... £212.00
R2000 Rx. . ........ .... . £436.00
VC10 VHF conv. . . . . . . .. £111.00
MC50 mic. . . . . . . . . ... .. £32.111
MC60/ S6 mic.
. . . . £53.59
MCSO mic. . . . . . .
. . . .. £39.00
MC42S mic. . . .. . . . . . ... . £16.00
MC55 Mobile Mic ...... . .. £39.90
LF30A LPF ............. . . £22.49
HC10 Clock .............. £71.90
DM81 GDO ... ....... .... £75.411

.. .

NB EATABLE
M750XX SSB-CW-FM

SPECIAL OFFER I•

i~*!~3Hr£;
Cash or part
exchange on all
good clean gear.
FOR QUOTATION
TEL: (0702) 206835

LOOKING FOR
BARGAINS!
Telephone or send
for our used
equipment list.
3 months warranty.

Absolutely complete

Padded com~unication headphones
fitted 1" Jack plug - post free

£5 •95

STOP PRESS:M750XX 2m 20w . .. . . . .. £349.00
EXP430 70cm Tvrtr. . ... . £269.00
Palmcomm 11 2m hI held . £135.00
ATC720 AM Rx
... £119.00
RX40 FM Rx .. . .... . .... £142.00

NEW ITEMS FOR WINTER
TRIO TH21E FM Micro Transceiver
TRIO TH41E FM Micro Transceiver
TRIO TM211E 2M FM Mobile
TRIO TM411 E 70cm FM Mobile
TRIO TR2600 FM Handheld
TRIO TR3fro 70cm Han'-'eld
TRIO TS711E 2M Base Station
TRIO TS811E 70cm Base Station
YAESU FRG8800 Receiver
YAESU FT209 Handheld
Phone for pric ••

Panasonic DRB600 . .... . £399
Sony ICF7600
. . . . £119

WEll DIAMOND
GH22
6·5dB
144-146 MHz
No other aerial
matches its
performance
and price

£32.50
Carriage £4.00.

TONNA

ICOM
IC751 HF Txl Rx . . ..... . £1099.00
ICPS35 PSU
........ £149.00
IC745 HF Txl Rx . .
. 1139.00
IC730 HF Txl Rx . . . . . . . . £659.00
PS15 PSU
....... £119.00
ICR70 Rx . .
. . £565.00
ICR71 Rx
.. £619.00
FL45 filter
... £45.00
FL63 fi iter
. . .£39.00
IC2KL 1kw ..
. £1349.00
IC271E 2m base •....... . £629.00
IC271H 2m l00w .
. .. 1119.00
ICPS25 PSU .. . ...... . . . . 119.00
IC290D 2m 25w .. . . . . ... £499.00
1C471 E 70cm base ...... . £735.00
1C4OOE 70cm . . . . . . .. . . . £495.00
IC02 2m hI held .. . . .... . £239.00

2050550mHz . . ..
. .£33.15
20104 144mHz .... • .. . . . . £14.95
20109 144mHz ..
. . ... £11.10
20209 144mHz .
. . .. £20.00
2011B 144mHz
.... . £32.411
20113144mHz .
. .. . . £31.00
20117144mHz . . ...
. .£31.60
20419430mHz .
. . . £20.10

SPECIAL
GSRV 5 BAND DI'OlES
BO-tOm. Overall length 102ft.
with 32ft. of 300 ohm feede r.
Ready built with insulators and
S0239 connector provided.
Simply connect to 50 ohm
cable.
£13.95 p&p £1.50

AR2001

£345

covers
550MHz with no
gaps.
Comprehensive
scanning. channel spacing. and broad and narrow filters make this a
number one choice. Send
for leaflet.

* 31 bands 150KHz - 30MHz.

* VHF FM 87.5 - I08MHz.
*

SSB-CW-AM .

* RF gain control.

Digital display + S-meter.
super value and ideal
a good basic gen. coverage
Come and hear our demo model.
for leaflet.

S~jncIOllbt,edliy

MAIL ORDER - SAME DAY DESPATCH

CalTi.age: Items under £10 -£1.00. Over £10 -£1.50. Larger aerials £6. Securicor £6.
RetaIl callers welcome. Moo-Sat 9-5.30pm. E.C. Wed. 1pm.

TAKE YOUR PICK!

ROTARYORPUSH-BU1TON

3'h digit 0.5" LED display
Low battery indication
Auto zero Auto polarity

Two quality multimeters from ARMON with extens ive specifications at
unbeatable prices :

Basic DC accuracy 0.5%

Functions

ABS Plastic Casing & Tilt Stand

DCV
ACV
AClDC A
Ohms

DC AC 10amp Range

Overload Protection on all Ranges
Recessed Input Jacks
Battery. Spare Fuse. Test Leads
and Manual included

Ranges
200m V12V120V1200V11000V
200m V12V120V1200Vn50V
(201tA ' 1I2001'A12mAl20mAl200mAl2000mA'/ 1OA
(20)/200/2 K120Kl200Kl2M / l0M

'(HC-5010 o nly) ' HC-6010 only
Details of full range of meters.

including analogues, ranging in price

from £5.50 to £40+ on application.
Trade enquiries in v ited

@ !~~S>~}1~E!?m~~~!Fw~mb~~.l2ldd".HA98AG -=Telephone 01-902 4321 (3 IIn..) Tele. No. 923986

-

Please Add 15% to your order for VAT. P&P is free of charge. Offer applies only to mainland UK. Payment by cheque with order. Please allow 15 days for delivery.

Practical Wireless, December 1984

29

Follow-up to the "PW DART" ... Follow-up to the "PW DART" . .. Follow-up to the '~PW DAR
from a scrap dual-standard television chassis. A tuning
core is not required and this will aid the general stability of
the v.f.o., C3 was still required in series with Cl and C2.
Capacitor C2 was nearly at maximum capacitance after
setting the band edges, so this component should be
changed from 3-30pF to 3-90pF. The problem here being
that the pin spacing may be different. lnductor L 1 should
be connected to C I and the p.c.b. with a single length of
16 s. w.g. copper wire using as short a path as possible.
The two lugs of C I fixed vanes need to be bridged and
substantially soldered. A small hole was drilled at the top
front of LI former and the 16 s.w.g. wire end was stuck
into this using an epoxy resin. Calibration of the v.f.o. tuning scale should be carried out last on completion of the
transmitter with the p.a. running into a son dummy load.
The d.c. input to TrS and Tr6 is not measured in the
usual manner because of the keyed d.c. supply from R32
un balancing XI on c.w. An add-on circuit was developed

The author found the v.f.o. coverage on the PW " Dart" to
be inadequate with Ll, Cl and C3 in the original circuit
diagram and could only be moved up and down the band
with C2. An attempt was made to expand the frequency
coverage using the lOOpF tuning capacitor with disappointing results.
Many amateurs frown upon toroids in v.f.o.s but it was
quite stable, however the author decided to discard the
toroidal inductor and the lOOpF tuning capacitor. A conventional inductor together with a lSOpF tuning capacitor
gave full coverage of the l·8MHz (l 60m) band with a
generous overlap at each end. Further tests with the toro id
were still unsatisfactory. Inductor Ll is now 7S closewound turns of 28 s.w.g. enamelled copper wire on a tin.
Aladdin type former, the winding length is 26mm. The
windings were sprayed with aerosol lacquer on completion. Formers available in the electronics mail order
catalogues are too short and a suitable one was salvaged

Kl

.~
N

o
01
o

~

u

Q,

@

To p.a . toro id L7
2 turns over
w i nding B

ToR21

~

Set

R22~~g.;..:.;;.;...~

To +12V on
p.a . board

I S1coOut

r

C23

I

Cl

I

~

PW Dart sw.r. bridge:
_ _ _ _ _ _ _ _ _ -1

r. f.
pick up

01
lN4148
: r.f.c.
12·Sm
I

I

Rl

o

220k

Cl
10n

~----~-----+--------~----------~OV

To common
on 511

To Sld
• out'

IWAP2441

30

Practical Wireless, December 1984'

f ••• ~'F~llow::,upto

the "PW DART".

Follow-up to the "PW DART" ... Follow-:up to~ the. "PWQAI

to simulate p.a. d.c. input which I have called an r.f. Meter
Monitor. It is a variation of another G3RJV circuit (I)
which consists of a diode detector and a single transistor
d.c. amplifier. The meter did not give a full scale deflection
without this extra amplification. .
The meter switching arrangement is quite straight
forward, but the original switch had insufficient contacts.
A suitable one with two wafers was obtained very cheaply
from a surplus stall at a rally and the s.w.r. bridge was
rebuilt onto this switch. Two turns of 28 s.w.g. enamelled
copper wire overwound at the start and finish of winding B
gave sufficient link coupled r.f. input to the meter monitor.
All four windings on the p.a. toroid should be secured with
spots of glue. Components on the monitor p.c.b. should be
mounted low as the board was fitted in the space behind
the wafer switch with the d. choke close to the toroid. A
small board was etched for this toroid and it was then
mounted vertically by two solder pins at the edge of p.a.
board in front of Tr6. Before testing the meter monitor, ensure the transmitter supply is 12 volts and plug in a 500
dummy load to the transmitter antenna socket. With SI in
the SET position and S2 in the cw position,short the key
contacts. Adjust C21 for maximum meter reading, turn SI
to OUT and trim R3 for meter full scale deflection.
Resistors R I and R4 may require adjusting for meter
movements greater than 200/lA, all that is required is the
meter to read full scale deflection on key down. The
monitor can also be used to verify maximum output when
transmitting without having to turn S I back to SET. It will
give the setting for R32 on control board as the variable
voltage adjusts the carrier level output from port 3 of Xl.
A net switch on the cabinet front panel will be useful to

c.w. only operators, as the plugging in of a microphone
with p.t.t. will be inconvenient. The addition of tuning
scale and meter illumination with T-lt-20mA bulbs, and
l.e.d. indicators for transmit and receive make the PW
"Dart" an ideal starter project for the newly licensed
amateur. A visit to one of the rallies will yield many of the
•
components at a considerable saving.

1) A Perf Dipper. G3RJV. Shorlwave Magazine August
1982

*components
Resistors
-kW 5% Carbon film
6 ·8kQ
1
R4
47kQ
1
R2
220kQ 1
R1
Horizontal skeleton preset
2·2kQ
1
R3
Capacitors
Monolithic
10nF
C1
0·1/lF
C2
Semiconductors
Diodes
1N41481
01
Transistors
BC108
Tr1
Miscellaneous
Printed circuit board; 2 ·5mH d. choke; 6p 3w
wafer switch

FOR
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RADIO SHACK

AMATEUR RADIO
PRO-30 Hand-held Scanner
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UNIVERSAL TER .'-1 :NAL UNIT

Kantronics UTU Universal Terminal Unit

The Kantronics Universal Terminal Unit IUTU for short) gives any computer with an
RS232 port and a terminal program the ability to interface with any transceiver. The
need for additional programs has been eliminated with the inclusion of a microcomputer in UTU. The internal programming of UTU allows reception and transmission of
Morse code. Radioteletype, ASCII. and Amtor.

KANTRONICS

The Interface RTTY/CW (Software requiredl ...................... ....... . £139.95
Interface 11 RTTY/AMTOR/CW (Software required) ...... .. ... ... ...... ... .265.95
UTU Universal Terminal Unit (No softwareneededl ....... .. .. " ........... 199.95
Software
Hamsoft Vic-20 Cartridge ............ ...... ...... .. ....... ... .... .................. ..... .49.95
Hamsoft Apple 11 Disk ................. ................. . ...... .................... ..29.95
Hamsoft TI-99 Cartridge ................... .. ......................... ............. . ....... 99.95
Hamsoft TRS-aO Colour Cartridge ..... ..... ................. ........................ 59.95
Hamtext Vic-20 Cartridge ............. .... ......... ...................................... 99.95
......... ................. 99.95
Hamtext Com-64 Cartidge ......... ...... ..............
Hamtext Disc Apple 11. liE ....... ... .................................................... ... 99.95
Amtorsoft Vic-20 Cartridge .............. .............................. .. .. ........ ....... 89.95
Amtorsoft Com-64 Cartridge ... .... .... .. ............... ........... ... ........... ..... 89.95
Apple HamtextlAmtorsoft Disk ......... ......... .................... ........... .... .139.95
Supertap 'Jic-20 Cartridge .... .. .............. .. .......................... .. ............. .. 99.95
Supertap Com-64 ....................... ...................... .. ....... ....... ................. 99.95
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Covers 68-88 MHz VHF-Lo, 144-148 MHz Ham,
108-136 MHz AM Aircraft, 138-144 MHz,
148-174 MHz VHF Hi, 380450 MHz Ham,

470-512

111111~450-470 Realistic
MHz UHF-Lo,
MHz UHF-Hi
PRO-30. A full-feature. microprocessor-controlled scanner with extended frequency coverage - in a
compact size you can carry wherever you
go! Scan up to 16 of your favourite channels continuously, or search a selected
frequency range for new or unpUblished
channels. Scan and Search in two
speeds. Two-second Scan Delay. selectable for each channel prevents missed
replies. Lockout feature temporarily bypasses unwanted channels. Big LCD display shows channels and frequencies
being monitored or progammed as well
as the status of the channels. Priority
function monitors your favourite frequency while you listen to others. Frequencytracking front end assures top sensitivity
on all bands. Squelch control eliminates
noise between messages. Has jacks for
external antenna and earphones. With
Mains Adapter . . ... . £6.99 flexible antenna.
x 2tix Hi". Requires
DC Adapter ...... .. £4.49· six "AA" batteries or mains or DC adapter. fJlemory backup requires four silveroxide batteries.

RADIO SHACK LTD

n

£229.95

~~NBDR~:~:~~!~GARDENS.

(Just around the corner from West Hampstead StatIon on the Jubilee Lme)
Giro Account No. 588 7151 Telephone 01-&24 7174 Telex: 23718
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A previous article' described experiments which showed
that f.m. signals could be sent through narrow communication type filters, provided that the deviation was
much reduced . Reduced deviation means, of course,
reduced recovered audio. Experiments were therefore started to discover the relative sensitivity of the various types
of f.m. demodulators and then to see if the sensitivity of
any could be increased.
Three types are in common use. The first depends upon
a phase locked voltage controlled oscillator, the second on
a quadrature tuned circuit and the third (the ratio detector)
on a bridge circuit.
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Fig. 2: Linear operating range of the 4046 demodulator

1. A block diagram of the 4046 p.l.l. integrated circuit is
shown in Fig. 1. There is no tuned circuit as the voltage
controlled oscillator is of the multi vibrator type whose
frequency is set by the capacitor between pins 6 and 7
and the two resistors connected to pins II and 12. The
natural frequency is set just below t hat on which the
demodulator is to operate. The input frequency range
over which the device will operate in a linear manner is
very great-at least 100kHz when used with an
intermediate frequency of 455kHz, see Fig. 2.
Input

455kHz

+v
16
Phase
comparators

2. Two quadrature types were tested, the TBA 120 and
the MP 5071. The first is a balanced device but the
second is single-ended. As a result the TBA 120 needs a
low Q tuned circuit and the MP 5071 a higher Q tuned
circuit. The block diagrams of these devices are shown
in Figs. 3 and 4 ; performances were found to be very
similar.
3. Two ratio detectors were tested, one made from discrete
components and the other a ceramic type, the
SFD455S4, as fitted to the FT227 transceiver. Circuit
diagrams are shown in Figs. 5 and 6-sensitivities were
similar but the linear ranges very different.
In each of the foregoing cases the output from the same
455kHz oscillator was used and the d.c. output of the
demodulator measured as the carrier frequency was slowly
changed. Results are shown together in Table 1.
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Fig. 4: The MC3357/MP5071 demodulator system.
Oscillator and mixer circuits are available to convert
other i.f. frequencies to 455kHz

The Linear Range Required
Assuming that the station can be tuned in accurately
(i.e. to give a final iJ. 455kHz) the linear range required of
the discriminator will depend upon the number of f.m.
sidebands needed to be included for communication
quality. As has been mentioned elsewhere 2 sidebands having an amplitude relative to the carrier of one tenth or
below (-20dB) can be neglected. Table 2 shows the range
required, according to this criterion, for various modulation frequencies and deviations.

Table 1
Type

4046 pin 13
p.1.1.
TBA120
Ouadrature
MP5071
Ouadrature
(1 5kn shunt)
Discrete component
Ratio
SFD455S4
Ratio

Output
(mV/kHz)

Linear range
(kHz)

88

103

89

37

1
0·5
0 ·25
0·17

30

It is clear that for amateur purposes when reduced
deviation is used the linear range required of the
demodulator is also much reduced. This in turn allows the
Q of the quadrature tuned circuits to be increased, so increasing the demodulator sensitivity.

Further Measurements
The relative sensitivities were again measured for the
quadrature types using ceramic resonators with results
given in Table 3. Greatly increased sensitivities are shown
IWA0256I
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Fig. 6: Ceramic ratio detector using the 5FD 45554
(Toko/Vaesu FT 227)

when ceramic resonators are used and small linear ranges
required. It is only possible to use the ceramic resonators
in the series mode with the TBA 120 so producing a
peaked response curve instead of the usual " S" type, see
Fig. 7. There are, therefore, two possible operating
regions, on the I.f. and hJ. sides of the peak. In the case of
the MP5071 the reverse is the case and the usual S type
response curve is obtained. A variable shunt would allow
the sensitivity to be adjusted according to the linear range
required.
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The effect of using ceramic resonators with
quadrature demodulators

Preceding Limiter
Amplitude variations need to be removed before the
signal reaches the demodulator. The ratio detector has a
measure of self limiting but the other types need a separate
limiter, which is often included in the i.c. package. As
shown in Fig. 3 the TBA 120 has internal negative d.c.
feedback between pins 6 and 13 but it is also possible to fit
positive a.c . feedback externally between pin 10 and pin
13. If this is sufficient it will cause oscillation which will
lock 'to the incoming signal when this is large enough. By
the use of positive feedback the full output of the limiter is
always obtained, with consequent hard limiting. The
MP507 I also contains an internallimiter.
Alternatively, limiting may be achieved by using a large
enough number of tuned iJ. amplifying stages. An
arrangement which has been found to be very satisfactory
with up to four stages and which is very easy to construct
on Veroboard is shown in Fig. 9. Due to the presence of
the tuned circuits the output is a sine wave and not square
topped. The limiting shows up by an apparent loss of gain
by the last stages.

To Squelch or not to Squelch
4

~----~---.-----.-----.-----.----~

450

452

454

45S

458

4S0
kHz-

Fig. 7: Response of the TBA 120 with 8008 ceramic
resonator

The need to fit a squelch circuit depends upon whether
there is an oscillator in the circuit which looks on to the incoming signal or not. Such an oscillator may be in the
limiter, as already described, or in a p.1.1. demodulator.
When there is no locking input to the oscillator it runs
quietly and the audio output from a demodulator is
negligible. However, when there is appreciable noise the
oscillator "locks" at random to this noise and the full oscontinued on page 56~~~

Tunable Ouadrature Demodulator
The modern f.m. transcei ver which tunes in fixed steps
will only produce a final i.f. output of 455kHz if both
receiver and transmitter are exactly tuned to the stated frequency. Even with repeater stations the i.f. output from a
receiver can vary by several kHz. It is not surprising
therefore that such transceivers have a bandwidth of some
± 10kHz and their demodulators a similar range in linear
response. If extra narrow band f.m. is to be used, as has
been suggested, then a tunable demodulator is necessary.
This facility is easily obtained, when using the MP5071 ,
by connecting a suitable Varicap from pin 8 to ground. The
circuit is shown in Fig. 8 and enables the tuning of a
455kHz version to be moved some 20kHz. The circuit
also shows a variable shunt across the quadrature tuned
circuit that will enable the linear range to be altered from
±5kHz to ± 1·5kHz, with a corresponding change in sensitivity.

34

+v

,-----,
L1

11

13

8
Cl
0",1

C2
330p

Rl
10k

01
BA102

R2
50k

Fig. 8: A tunable 455kHz demodulator using the
MP5071
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This is the latest
Yaesu Hand Held

1

The FT209R

\ifi!
.\¥1/

Happy
Christmas
and New
Year to all ,.. ......:
our
Customers

The FT-209R provides 3·5W of RF power and has 10 YAfSU
memory channels that can be used to store simplex
or repeater frequencies - including repeater shifts!
Reverse repeater is available at the touch of a button.
The scanning capabilities include full or partial band scan memory scan (clear or busy) - skip or select channel
exclusive scanning - calling channel, selected memory or
dial priority scanning/monitoring.

V

The front panel features a t" l.e.D. that includes ten memory
and nine special function indicators that show the operating
status at a glance. There is also a needle S/RF meter that
also shows the condition of the batteries. One of today's
most advanced hand helds ...

for only ..... . ....

£239

Norman
G4THJ

inc VAT

AR1002

All this means
that you can use
a longish 70CM
Beam or a
lightweight 2
Metre Beam in a
strong wind and
still sleep at
nightlf You don't
even need an
overdraft to buy
it!!

* 3 Core Cable
* 24 Volt

*
*

Drive Motor
0
Full 360
Rotation in 70
Seconds with
Mechanical
Stop
LED Direction
Indicators

ONLY

Specification:
Braking Torque l000Kg - CM Min
Motor Torque 200Kg - CM Min
Wind load Area O.25/M2
Vertical load 50Kg Max
Mast Size: 22-44MM (approx I!")

£37.50
inc VAT
p+p £2.50

ONLY

£64.95
inc VAT
Ideal for all handhelds and for
mobile use with the FT209R
match it with the NEW Alinco
ELH -230D which has a 10dS
Preamp and 30 Watts output. It is
fully remote or R.F. Switched, and

has 10 Volt regulated output to
drive the Rig!

400 EDGWARE ROAD, LONDON W2.

01-7235521 Tlx 298765

OPENING TIMES : 9.30am-5.30pm Mon, Tues, Wed, Fri.

9.30am-1pm Thurs.

10am-4pm Sat.

Normally 24 hr despatch but please allow up to 7 days for delivery.

NORTHERN AGENTS: JOE BELL, UNIT 3, THOMAS STREET, CREWE (G4PMY). Tel. 0270582849
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i
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'
£32.95j,
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£18.95!
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J:~~I

1
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.
,
·~ HF Transceivers.
£159.00
RWC G5RV ! size
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' SCANNERS &
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I

£9.50
I
A.J.H. 25 watt linear amp 3j
watts imput kit
£29.95'1
'
Case & Heatsink
£6.001
Complete range of Revco
I",

Coils/Whips & Bases now in !
stock.
.
Also Tonna/Jaybeam/Rw.C. j
HB9CV.
584 HAGLEY ROAD WEST,

I

'i,Revco RS2000 Scanner V.H.F'U.H.F. Air, Marine, Pair FM-!I
AM 70 Memories. Gasfet;
:, Model
£259.001
' Extended Coverage (60-179 1
MHz) (38D-520MHz) £279.001
''Century 210 Gen Coveragel
Receiver
£199.001
The fabulous SX400 now I
here, ask for RWC Price! :
Special offer on the terrific I
Revco Discone Antenna only!
£28.99j

'

Always wanted, used
:
equipment working or not. :
Ask about selling your old '
rig on our Special
'
on
e
A comm\sspix WSall
greement.
, e come. "
The AOR 2001 continuous
coverage scanner in stock. i
26-550MHz
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All above inc. VAT + Carr. I
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(QUINTON, BIRMINGHAM)
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LATENIGKTTHURSlFRI
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" STOCKJTEM~ NoRMALLY DELIVERED WITHIN 7 DAYS
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E.&O.E.
Telex: 334303 TXAGWM/G
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Train for success, for a better job, better pay

COMPACT LATTICE TOWERS and
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Enjoy all the advantages of an ICS Diploma Course,
training you ready for a new, higher paid, more exciting
career. learn in your own home, in your own time, at your
own pace, through ICS home study, used by over 8
million already! Look at the wide range of opportunities
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ICS Diploma Course there for you to use.
Send for your FREE CAREER BOOKLET todayno cost or obligation at all.

GCE

Over 40 '0 ' & 'A' Levcl 5ubiec!s
from which 10 choo~e . Your vllal
passporl 10 career succcs:;

ING
ELECTRONICS
COMMERCIAL ART

D

D
D

o

RADIO AMATEUR'S
LICENCE

D

INTERIOR DESIGN

D
D
D

WRITING FOR PROFIT
CAR MECHANICS

TELESCOPIC-TllTOVER. FIXED-MOB ILE FROM Srn UP TO J;m

Suitable for a wide rang e of civil and military
applications such as:
RADIO COMMUNICA TlON
SURVEILLANCE & CCTV
METEOROLOGICAL MONITORING
AMATEUR RADIO
AERO & MARINE NAV AIDS
- FLOODLIGHTING. ETe.
Purpose designed using 4.5m and
3m section modules for low
retracted heights and cost
, effective shipment. Engineered to
8.S.I. Standards and hot dip
, galvanized to 8S729 for protection,
Wind loads are based on
8.S.C,P.3. Chap V. PT2, 1972 for
w ind speeds up to 100 mph/160
kph.
REUABILITY QUALITY KNOW HOW

o
/ .

I': '1 ' ~

~=.~:tt:I::c~~~'!3-~
,;;,
,
'! "'

, P.Code '
ICS Dept EESC4
~
160 Stewarts Road 01 -622 9911

London SW8 4UJ

.

I'

3;,,,1/
,

.....!ZiS....
-

36

!

I

,

PRICES RANGE
FROM £253.00 inc!.
VAT.
& UK
DELIVERY

I. " ' SAE
FOR MORE
~ETAlLS,
PlEASE

Allweld Engineering
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The author spends a large amount of time constructing
home-brew equipment and required a transistor tester for
npn and pnp types. Having considered the costs of commercially available units for this purpose it was decided to
build a simple d.c. tester for the minimum outlay possible.
This aim was achieved by utilising the resistance range
on the author's analogue multimeter, which serves two
functions: the first is to supply power to the tester,
negating the need for a separate battery. The second function is that the resistance reading on the multimeter cbrresponds to the condition of the transistor and so there is no
requirement for a meter to be purchased, reducing cost to
the minimum.
The simple circuit diagram is shown in Fig. 1, the
multimeter connects up to the tester via small studs which
hold the leads firmly. It should be noted that some multi-
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meters have reversed polarity when on resistance range
and that the terminal marked positive becomes negative
and vice versa. The only switch in the tester (S 1) changes
the polarity over so that both types of transistor can be
checked without having to di~connect the multimeter, it
also provides a reverse bias check on the transistor at a
flick of this switch. The variable resistor, RI, provides
biasing for the base connection and the d.c. gain of a transistor can be estimated from the deflection of the meter
in a rough and ready manner. The test leads to
the transistor under test are terminated with miniature
crocodile clips so that all types of transistor cases can be
accommodated, with the other ends of these leads connecting to a small piece of stripboard inside a plastics case
used to house the project.
With this very modest unit a surprising number of tests
can be carried out. For example by connecting up only the
collector and emitter leads, the leakage can be checked
and by flicking S I with still only these two leads connected
a reverse bias check is also completed. The d.c. gain can
be checked by connecting up the base as well and the
deflection is proportional to the gain. Incidentally if no
reading is obtained with the foregoing test the device is
open circuit! By a number of ditTerent combinations of
these tests it is possible to fully test a device for open or
short circuits and to identify the terminals of a working
unknown type of transistor. (It must be noted that this
tester is not suitable for f.e.t.'s which appear to be short
circuit across the source/drain terminals.)
Whilst this tester cannot do some of the more comprehensive checks that professional testers will it is
nonetheless a very useful item to have in the shack.
•
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Transistor
Test r
The author uses an f.m. CB radio with a modified 28MHz
to 144MHz homebrew transverter to work on the
144MHz band; however, the receiver strip suddenly gave
up and the 3SK88 m.o.sJ.e.t. in the r.f. amp was suspected
of being at fault.
As a result this modest rJ. transistor tester was
designed. Essentially it is a standard Colpitts oscillator
that uses the transistor under test (be it npn bipolar, f.e.t.
or dual-gate f.e.t.), to act as a buffer amplifier, the output
of which is fed to diodes 02 and 03. These rectify and
double the voltage, feeding the raw d.c. into the meter Ml
and sensitivity control R6. The deflection of the meter
corresponds to the state of the transistor being tested.

Construction
A Veroboard layout is shown in Fig. 2 using 0·1 inch
matrix board measuring five tracks by nineteen pitches
long. The four cuts in the tracks should be made where indicated by use of a 3mm drill or a Vero cutting tool: ensure the tracks are not bridged by whiskers of copper. All
the components fit directly into the board and should not
cause any problems, the diodes and the f.e.t. (Trl) must be
inserted in the way shown or to suit the package pin-out,
i.e. the 2N3819 is available in a Silect package with many
pin-out options-always check with the supplier.
As this tester uses plug-in coils these should be constructed next; these are formed from 36s.w.g. enamelled
copper wire wound onto 6mm formers of the type found in
cheap CB radio p.a. stages. Coil L 1 consists of about 30
turns and in conjunction with a subminiature IS0pF
ceramic capacitor, C x, soldered across the base of the former, will be roughly resonant on the 3·8MHz (80m) band
when the ferrite core is adjusted. The second coil, L2, is
again approximately 30 turns of 36s.w.g. wire wound on a
similar former but without any additional capacitance.

Fig. 1: Circuit diagram of the simple r.f. transistor
tester

When the ferrite core is adjusted, it should resonate at the
bottom of the 7MHz (40m) band. Once wound the formers are soldered to modified DIN plugs, which have had
the outer plastics and metal shielding removed so that the
former will fit into the pins that normally have wires
soldered to them-Fig. 3 shows the general idea. A DIN
socket is fitted to the plastics case used to house the unit as
shown in Fig. 4; coils can be plugged in and out depending
upon the frequency required. Incidentally this tester can be
used as a crude external bJ.o. for 3·8 and 7MHz and also
as a cheap signal source when tuning-up a receiver.
When fitting the unit into the plastics case make sure
that the two pins on the DIN socket which correspond to
the coil are soldered across the tracks which have
capacitor Cl across them. If the holes for the meter and
I.e.d. are cut carefully they will not require glue. Four leads
are taken from the Veroboard out through the top of the
case and it is to these that the transistor under test is
connected. These leads are terminated with miniature
crocodile clips enabling all types of case to be accommodated. Do not make these leads more than SOmm long
or problems may appear due to stray inductance. Finally
the 9 volt 6-F22 (PP3) battery is held in place with BluTak
or Sticky Fixers.

Testing and Uses
To test the completed unit fit a known good npn transistor into the circuit using the terminal leads marked
Base, Collector and Emitter (which are also used for the
Gate, Drain and Source for an f.e.t.) and switch on, the
I.e.d. should light up and a reading should be obtained on
the meter. Adjust this for approximately 60 per cent
deflection and check -the volt ages at the points shown in
Fig. 1. If no reading is obtained then the output at the two
diodes 02/ 3 can be checked by use of a digital frequency
meter and if there is a reading one or both of the diodes are
the wrong way around. Alternatively a flick around the
hJ. bands will confirm if the oscillator is running. Once
this has been established then adjust the ferrite cores so
that the output falls in the 3· 8MHz band for Ll and the
7MHz band for L2.
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*components
Resistors

t W 5% Carbon film
lkQ
100kO
270kO

2
2
1

Ef~=jDI . . . ---- 6mm

R2 ,5
Rl,4
R3

~~~;f~;~jE].--- Modified
DIN plug Spin

Potentiometers
t inch spindle,
carbon track
10kO
1
R6

~

tw

Capacitors
Monolithic Ceramic
15pF
1
' 150pF
1
220pF
2
470pF
1

3

lOnF

Semiconductors
Transistors
2N3819
Diodes
Red le.d.
1 N4148 .

former

Cl

Fig. 3: (Above) Details of the plug-in coils. Fig. 4:
(Below) Suggested layout of the unit in a plastics box

C;
C2 ,3
C4
C5-7

Trl

1
2

n.....,I+-- DIN socket

D1
D2,3

solder stubs
to tracks

Miscellaneous
Coil formers (6mm) with ferrite cores (2) ; 36s.w.g .
enamelled copper wire; 200p.A moving coil meter;
DIN plugs (2); DIN socket (1); plastics box 100 x
70 x 35mm; Verbboard

Fig. 2: (Below) Full size Veroboard layout of the r.f.
transistor tester
+Yfrom
01

SKI

lead to G2
clip

lead toB.Gl
clip

/WAD264!*

Have linear MM 144/ 1OO/ S, very little used. Would exchange for
car rad io cassette or screw telephoto. Ex-G8AKN. Tel: 061-336
3182 .
VV303
Have R 1132A v.h.f. receiver and power pack from Lancaster bom ber, g.w .o. Would exchange for stereo reel-to-reel tape recorder. R.
Tickner, 9 Kn eller Road , Brockley, London SE4.
VV319
Have frequency meters, Army Class D and W1119 mains operated.
Would exchange for crystals near 1760 to 1810kHz or 3515 to
35351<.\-\7.. Qt cabinet for AR88 RX. G3HVI , QTHR . Tel: 0782
393349 (Stoke-on-Trent) .
VV336
Have ZX Spectrum 48K computer plus cassette recorder and
software. Would exchange for a good h.f. receiver, FRG-7 or
similar. Simon Lexton, 29 Priory Avenue, Cheam, Surrey. Tel: 016448977.
VV378

Carry out the same checks using an f.e.t. or dual-gate
m.o.s.f.e.t.-the fourth terminal marked Gate 2 on Fig. I
provides a fixed d.c.- bias. If a transistor under test does
not produce any output once the unit is functioning
properly it is either unserviceable or has a low ft and
therefore should be tested on a d.c. transistor tester as
described on page 37.
In conclusion this unit can be used for three
functions-to test transistors of npn bipolar type, n type
f.e .t.s or m.o.s.f.e.t.s and also, by tweaking the coil cores,
as a signal source of crude b.f.o. Finally, the 3SK88 in the
author's transverter was working-it was a fine wire coil
that was open circuit, you can't expect to win them all! •

Have Lowe Colour Genie computer, perfect order. Would exchange
for 100W MM 144MHz linear, w.h.y. Also have Yaesu FT- 7 plus
4-band multimobile antenna, as new. Would exchange for Icom
VV383
451 E. Tel : 0670 855953 (Stakeford).
Have Ex-Army 62 Set, transceiver installation, with headphones,
mic, Morse key, 4m whip, antenna base. Needs mains p.s.u. and attention, but can be heard working. Would exchange for 19 Set, full
details needed . Letter first please owing to shift work. Callers then
only. Heslop, 75 Alder Park, Brandon, Durham DH7 8TJ ,
VV384
Have two time recorders/ totalisers, paper chart readout, with input
and output counters, by Standard Instrument Corp., New York.
Brand new with rolls chart paper and pens. Also have GEC valved
table radio type BC5541 , 9 · 5-26 ·8MHz in 3 bands plus
bandspread. Would exchange for computer with RTTY terminal, or
with any radio terminal or w .h.y. Mr N. Mayes, Tel : 0933
650121 .
VV388
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cellular Radio-

by Chas. E. Miller
The -British electronics group Racal have announced that
field trials Qf their Vodafone radio-telephone service will
commence this December in the Greater London area. It
is claimed that the new system will revolutionise the radiotelephone market by giving subscribers a degree of versatility and freedom hitherto unknown in the UK.
The Vodafone unit will be a oersonal teleohone which
may be taken almost anywhere by the subscriber, either in
a vehicle or as a fully portable version, which may be
carried in a briefcase. At the same time the system will
be allied to the existing public telephone network, thus
enabling Vodafone subscribers to contact conventional
telephones virtually anywhere in the world. Racal further
claim that the quality and reliability of their new system
will surpass that of present-day radio-telephone services.

Cellular Radio
The Vodafone system will operate using cellular radio
techniques whereby the traditional idea of having a given
service area covered by a single, high power base station is
abandoned in favour of splitting the region into a number
of cells, honey-comb fashion, with each cell having its own
low power base station. Cells will not be regular in size,
but will vary in accordance with the type of territory involved. In heavily built-up areas the cell radius may be as
little as 2km, whilst in open country the radius may be as
much as 16km (area 256sq.km). Intermediate radii of 4
and 8km will also be used.
Each cell will be allocated a group of radio frequencies
lying in the 890-960MHz range. Full duplex f.m. operation being used, each numbered channel will have two frequencies, with 45MHz separation. Channel spacing will be
25kHz, with a 12·5kHz off-set. Frequencies for base-tomobile will lie in the 935-960MHz range, and mobile-tobase between 890-915MHz. As an example, channel 1 of
the system will be on 890·0125MHz and 935·0125MHz.
Base stations will have e.r.p.s of around 100W, whilst
mobiles will have varying e.r.p.s as follows:
Class 1 (in-car)
Class 2 (in-car/transportable)
Class 3 and 4 (fully portable)

IOW

4W
1·6WandO·6W
respectively
In addition, the e.r.p.s of the above units are variable in
4dB steps from maxima down to -22dBW -to suit particular cell conditions. This is achieved automatically in
response to command signals sent out by the base
stations-of which more later.
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It will be seen that 1000 duolex channels are
theoretically possible. In practice ceils are expected to
share, initially, between 156 and 216 channels for speech,
plus another 21 channels dedicated to paging and control
data work. Cells will be formed into clusters, the ideal
number for the sharing of frequencies being stated as
seven cells per cluster. The clusters in turn build up into
regional networks, which will eventually serve 90 per cent
of the UK population. The full UK service will have the
general name of Total Access Communication System or
TACS.

Computerised Switching Centres
At the heart of the networks will be Mobile Radio
Switching Centres (MSCs) which will be controlled by
powerful computers. The MSCs will be located at major
centres of population and will connect T ACS to the conventional telephone network amongst their other duties.
Each MSC will serve a large number of cells, being connected to their base stations by dedicated land lines. As
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The Vodafone Service. A group of
cells, each with a low-power transmitter at its centre, are controlled by a
network switch acting as a multifunction
control switchboard,
transferring calls from mobile units as
they move from one cell to another

well as handling the call traffic between Vodafone subscribers and the conventional network, the MSC will
transmit and receive data (at 8k baud) to and from subscribers' units via a duplex radio channel, to enable it to
carry out essential switching and control functions. Certain control data may also be sent out by "blank and
burst" on the speech channels.

Making a Vodafone Call
When the subscriber first switches on his unit a search
routine is initiated of the 21 control channels; when that
providing the strongest signal is located the unit locks onto
its frequency. An identifying signal is then sent out on the
"access" channel, received at the base station and oassed
on to the local or "home" MSC. The subs~riber's
telephone is then placed on an "active" file by the MSC
computer, which can and does request re-registration from
time to time to keep the file up-to-date. When a call comes
through for the subscriber from a teleohone on the conventional network, it is directed to the MSC nearest its ooint
of origin. This may not, of course, be the MSC that'controIs the cell in which the Vodafone subscriber haooens to
be at that moment, in which case the call is re-ro~ted to
the "home" MSC. Paging signals are then sent out by the
appropriate base station until the subscriber's unit responds on the " access" channel. The MSC then issues instructions to the Vodafone unit as to what soeech channel
is to be used, and at what level of transmit oower. The unit
carries out these instructions and the call is connected. All
this takes place very swiftly and automatically so that the
parties to the call will not be aware of the activity or of any
undue delay. Whilst the call is in progress a signal known
as the Supervisory Audio Tone (SAT) is sent out by the
base station and transponded by the subscriber's unit to
indicate that all is well. The soeech channel is used for this
purpose; SAT frequencies are either 5· 97kHz, 6kHz or
6·03kHz. Should the Vodafone fail to transoond for more
than five seconds at a time the call will be disconnected
automatically.
The subscriber's unit can transmit independently an
8kHz signal tone (ST) which serves two distinct purposes.
In the first instance when a call is terminated al· 8 second
burst of ST is sent out to indicate (to use a conventional
telephone expression) that the unit is now "on hook", i.e.
ready to receive another call. The second use of ST occurs
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during the process known as "hand-ofl", which is the term
for what happens when a subscriber moves from one cell
to another.

Hand-off
The base station for each cell is constantly monitoring
the signals of Vodafone units within its boundaries. When
any signal falls below a certain specified level (as will happen when a subscriber crosses a boundary) the MSC is informed and it in turn instructs neighbouring base stations
to monitor the. signal in order to determine which new cell
has been entered by the subscriber. The MSC then orders
the unit to change to a new channel appropriate to the ne"..
cell. The burst of ST from the unit will confirm that it has
identified both the new soeech channel and a new SAT.
Once again the subscriber' will not be aware of the changes
taking place.

Roaming
Inevitably a subscriber undertaking a long journey will
pass from one MSC area to another. This is known as
"roaming". When it occurs the subscriber's unit will
automatically register with the new MSC and will be
placed on its roamer file. At the same time the home MSC
is informed so that incoming calls for the subscriber will be
re-routed via the new MSC.
Racal anticipate that initially a typical cell will be able
to cater for up to 700 subscribers. The number will rise to
over 1500 when the system is developed more fully.

The Equipment
Development of the equipment used in the system has
been an eclectic process involving co-operation with other
companies in the UK, USA, Japan and Finland.
An agreement has been signed between Racal and
Thorn-Ericsson for the transfer of manufacturing information concerning base station equipment. This will enable
production to commence in Racal UK plants in 1985.
Manufacturing rights for the vehicle telephones have
been secured from Panasonic of Japan, and from Mobira
of Finland. The latter firm has also supplied rights for
transportable telephones. Production of these various units
will also commence next year.
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For the initial six month trial period a standing charge
of £12·50 will be made, plus a minimum call charge of
£ 10. When the full phase 1 service becomes available these
charges will rise to £25 and £ 15 respectively. The actual
call charges will be for both periods 25p/ minute on peak,
lOp/ minute ofT peak. Peak time will be between 7.30 am
and 7.30 pm. All the figures quoted will be subject to VAT
at the rate imposed at the time.
The initial trials will be held in a 380sq.km area centred
around Greater London. The service area will be expanded
during 1985 to cover the shaded portions of the map, with
further development to follow .

The fully portable Vodafones have been developed by a
team of Racal engineers working in partnership, in the
USA, with the E.F. 10hnson Company of Waseca, Minnesota, and will now be produced in this country.
It will be seen from the foregoing that a large proportion
of the Vodafone network and subscriber equipment will be
manufactured in the UK , satisfying objectives shared by
Racal and the Government, who have granted the Group
a 25-year licence to operate the system.
All subscriber units will have such features as pushbutton dialling, in the handset, automatic re-dialling of
engaged numbers, storage of frequently -used numbers,
plus something that many conventional telephone users
would no doubt like to have-a "do not disturb" warning!
(Although one might be tempted to ask why it should be
needed by a person who has elected to take a telephone
around with him!)
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At the time of writing another cellular radio-telephone
system has just been announced by British Telecom and
Securicor, working in partnership. It is understood that
" Callnet" will commence operations in 1anuary next year,
initially covering Heathrow and Gatwick airports and
much of London. Costs so far announced are £1 ,552 for a
vehicle unit and "under £2 ,000" for a portable. Leasing is
available, but prices are not yet known. There will be a
£75 quarterly charge plus call charges of 25p/ minute at
full peak, dropping to lOp/ minute and 8p/ minute at the
lowest, between 10 pm and 8 am.
•

What It Will Cost
Racal have issued price lists giving what they call startup costs (i.e. obtaining equipment and joining the system)
plus monthly running costs. These show that a Class 1
mobile will cost £1 ,275 (outright purchase) or £26·25 per
month on a 5-year lease. The figures for a fully portable
unit will be £1 ,750 and £36 · 75 respectively. All units will
be subject to a £50 connection fee, and in addition those
permanently fitted in vehicles will attract a £95-£ 120 installation charge. Thereafter, the running costs will be as
follows: (all figures per month).
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Tomorrows Soldering Technology Today.
ANTEX has a worldwide reputation for quality & service & for many years
has been one of the best known &most popular names in soldering. Always
at the forefront of technology, ANTEX is continually researching new and
better ways of achieving more accurate, reliable, and cost effective
soldering. On ANTEX Soldering Irons, the advanced design of the interface
between the element & the bit allows more efficient heat transfer to the
bit and improved stability of the temperature at the point of contact with
the work. Indeed, experiments have shown that an XS25 watt iron can be
used for tasks where a 40 watt iron would normally have been required .
ANTEX Solderi!1g Irons exhibit exceptionally low leakage currents &hence
are suitable for use on Static Sensitive Devices. Sophisticated temperature
controlled soldering units have recently been added to the ANTEX range.

ModelC
- 15 Watts Available for
250. 220, liS, l OO, 50 or
24 volts
ModelXS
- 25 Watts. Available for
240,220, 115, 1DO, 50, 24
or 12 volts.
Model X5-BP
- 25 Watts. 240 volts, fitted
with British Plug
ST4Stand
- To suit all irons

SK6 Soldering Kit. ContaInS
model XS240V Iron, an ST4
Stand and solder
SKS-BP and SK6-BP
Soldering Kits as above with
British Plug.
Model CS
- 17 Watts. Available for
240, 22 0, li S, 100, 50, 24
or 12 volts
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Model CS-BP
- 17 Watts. 240 volts, fitted
with British Plug

TCSUl
- Very robust temperature
controlled Soldering Unit,
with a choice of 30 Watt
(CSTC) or 40 Watt (X5TC)
miniature irons.
Range 65'C to 420'C
Accuracy 2%.

TCSU·O
Elegant Temperature
Controlled Soldering Unit
with 50 W Iron (XSD) and
built around FERRANTI
custom·made UlA Range
Ambient tod50' C. Ace·
uracy ± 5'C. Zero
crossing switching
/
Detachable
/
sponge
/
tray.

/
/

/
/
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Practical Le
Filter Design
by Edward Wetherhold W3NQN

Part 5

NOTES
1. Reference in this series of articles to a filter design
such as: " design 5.1-12"' means line 12 of Table 5. 1.
2. Throughout this series on Le filter design , for ease
of reading , v.s.w.r. values are quoted as single numbers instead of in the usual ratio form . For example a
v.s.w.r. of 1 ·52 as quoted for design 5.1-12 would
normally be written as 1 · 52:1

In previous instalments, we discussed standard-value
capacitor (SVC) designs for the 5- and 7-branch
Chebyshev lowpass and high pass filters. In this instalment
we will discuss the 5-branch Cauer lowpass and highpass
SVC filters. The Cauer filter (also known as the elliptic
function) is one of the most important types of modern
filter designs. It has a response that is similar to the
Chebyshev in the passband where there is equi-ripple attenuation (two ripples for the 5-branch design) that does
not exceed a specified maximum level. In the stopband, instead of the attenuation increasing continuously as in the
Chebyshev, the Cauer stopband has two attenuation
peaks, and the attenuation does not fall below a minimum
level that can be specified by the designer. This minimum
stopband attenuation level is typically between 40 and
50dB for the 5-branch SVC Cauer designs. The advantages of the Cauer filter are its more abrupt rise in attenuation as compared to the Chebyshev and the ability of the
designer to specify a minimum level of stop band attenuation. The disadvantage of this filter type is that the two
resonant circuits must be corr~ctly tuned to obtain the
desired stop band response.

You will note that of the five capacitors in the lowpass
and highpass filters only three capacitors (C 1, C3 and C5)
have standard preferred values of the 10 per cent tolerance
series (20 per cent steps of 10, 12, 15, 18, etc.). This is a
consequence of the mathematics associated with the
programming of this SVC filter type and only three
capacitor values were available for selection. The
capacitors most suitable for standard values were in the
. non-resonant branches of the filter. The remaining two
capacitors, C2 and C4, are in the resonant branches, and
either the capacitors or inductors may be varied to tune
the branches to their required frequencies. Because C2 and
C4 probably will be .varied anyway to tune the resonant
branches, it is unnecessary that these capacitors have standard values.
'

lowpass SVC Designs
The lowpass filter schematic diagram and attenuation
response are shown in Figs. 5.1(a) and 5. 1(b), respectively.

L2

L4

(a)

F4

Cauer'Configurations and Responses

F2

Passband--,+---I---r-'S!opband---

The Cauer 50 ohm iowpass the highpass filter configurations and responses are shown in Figs. 5.1 and 5.2
respectively, and Tables 5.1 and 5.2 list the component
values and performance parameters of the designs. Each
configuration requires only two inductors 'and five
capacitors. The alternative configurations, requiring five
inductors and two capacitors, were not considered because
of the greater number of inductors. Inductors are usually
more costly, more bulky and more lossy than capacitors,
and therefore those designs having a minimum of induc,
tors are preferred.

Max .passband

riP~le am±PI:IUde,AP

Ap+--

Frequency( Hz)

(b)

Fig. 5.1: Circuit diagram and attenuation response of
5-branch Cauer lowpass filter. Tune C2/L2 to F2,
C4/L4toF4
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50-OHM
F-co

F-As

As

Cl

C2

C4

L4
L2
---(uH)---

F4
F2
---(MHz)---

MAX.
VSWR

------------(pf)------------

2
3

.795
1.06
1. 47

.989
1.20
1. 57

1. 57
1.77
2.15

47.4
46.2
45.4

1. 09
1.23
1. 59

2700
2700
2700

5600
4700
3900

2200
2200
2200

324
341
364

937
982
1045

12.1
9.36
6.32

10.1
7.56
4.88

2.54
2.82
3.32

1.64
1. a5
2.23

4
5
6

.929
1.27
1.69

1.18
1.45
1.82

1. 91
2.17
2.54

48.0
46.7
45.9

1. 08
1.21
1.49

2200
2200
2200

4700
3900
3300

1800
1800
1800

257
271
287

743
779
821

10.2
7.85
5.64

8.59
6.39
4.42

3. 11
3.45
3.96

1. 99
2.26
2.64

7
8
9

1.12
1.49
2. 11

1.44
1. 73
2.27

2.41
2.70
3.27

49.8
48.8
47.8

1.07
1.18
1. 51

1800
1800

IBOO

3900
3300
2700

1500
1500
1500

192
200
213

549
570
604

8.45
6.75
4.55

7.25
5.62
3.64

3.95
4.33
5.12

2.52
2.81
3 .40

10
11
12

1.28
1. 79
2.52

1.66
2.06
2.70

2.63
2.99
3.63

46.3
44.8
43.8

1.06
1. 20
1. 52

1500
1500
1500

3300
2700
2200

1200
1200
1200

192
204
220

561
592
636

7.20
5.52
3.71

6.00
4.42
2.82

4.28
4.75
5.58

2.74
3.11
3.76

13
1:'

1.56
2.23
3. L'

2.08
2.59
3.41

3. 5~,
4.04
4.90

50.1
48.8
47.8

1.06
1.18
I. 51

1200
1200
1200

2700
2200
1800

1000
1000
1000

127
133
142

363
380
402

5.88
4.50
3.03

5.07
3.75
2.42

:,.83
6.50
7.68

3.71
4.22
5.10

16
17
18

1.94
2.73
3.73

2.52
3.14
4.02

4.15
4.73
5.63

48.4
47.0
46.2

1.06
1.20
1.49

1000
1000
1000

2200
1800
1500

820
820
820

115
121
129

331
348
368

4.79
3.66
2.56

4.06
2.99
2.01

6.78
7.56
8.76

4.34
4.93
5.85

19
20
21

2.39
3.26
4.83

3.11
3.79
5.17

5.20
5.85
7.30

49.4
48.2
47.2

1. 07
1.18
1. 57

820
820
820

1800
1500
1200

680
680
680

89.3
93.6
100

256

3.91

267
286

3.07
1.9:,

3.35
2.54
1. 54

8.51
9.39
11.4

5.44
6.10
7.58

. 22
, 23
24

2.85
4.16
5.72

3.71
4.74
6.13

6.15
7.14
8.58

48.8
47.3
46.5

1.06
1. 22
1. 55

680
680
680

1500
1200
1000

560
560
560

76.6
81.3
86.3

220
233
246

3.26
2.40
1. 65

2.78
1. 97
1 .30

10.1
11. 4
13.3

6.43
7.44
8.91

25
, 26
27

3.67
5.02
7.18

4.69
5.77
7.68

7.95
9.01
11 . 1

50.5
49.4
48.6

1 .08
1. 21

1. 58

560
560
560

1200
1000
820

470
470
470

57.6
60.3
64.1

164
171
181

2.59
2.01
1. 32

2.23
1. 68
1.06

13.0
14.5
17.3

8.31
9.40
11 .5

28
29
30

4.40
6.17
8.63

5.60
7 .01
9.20

9.24
10.6
12.9

49.3
48.0
47.3

1.08
1. 24
1. 60

470
470
470

1000
820
680

390
390
390

51.4
54.2
57.6

147
155
164

2.16
1. 63
1.09

1. 84

1. 34
.857

15.1
17.0
20.1

9.66
11.1
13.4

31
32
33

5.47
7.55
10.9

6.91
8.59
11.5

11.8
13.5
16.8

51.3
50.2
49.5

! .09
1.24
1.66

390
390
390

820
680
560

330
330
330

38.5
40.4
42.8

109
114
120

1 .76
1.34
.862

1.52
1. 12
.695

19.3
21.7
26.2

12.3
14.1
17.4

34
35
36

6.59
9.10
12.4

8.17
10.2
13.2

13.0
15.0
18.1

47.7
46.5
45.8

1. 10
1. 27
1.63

330
330
330

680
560
470

270
270
270

39.0
41.2
43.9

112
118
125

1. 46
1. 09
.741

1.22
.881
.573

21.1
23.7
27.9

13.6
15.6
18.8

14

C3

C5

(dB)

1

I

F-2

101. SERIES FOR Cl, C3 & C5.

-------(MHz)------~

' No.

I

5-BRANCH CAUER LOW-PASS S'JC-FILTER DESIGNS,

The component designations (Cl, C3, C5, etc.) and '
response parameters (Fea, F-3 (3dB point) F-As, etc.) in
Fig. 5.1 are associated with similarly labelled column
headings in Table 5.1. Each lowpass design has an identification number, and the designs are arranged in groups
of three in which the values of C5 are identical. The number of designs are limited to 36 because the 10 per cent
capacitor tolerance series was used in selecting the
designs. If the 5 per cent series had been used (increments
of 10 per cel1t steps for values of 10, 11, 12, 13, 1~, 16,18,

Practical Wireless, December.1984 .

etc.), about four times as many designs would have been
possible. Also, the v.s.w.r. limit was selected to be about
1· 7 which further restricted the number of designs
available for tabulation. In spite of these restrictions, there
are sufficient designs to cover the 1 - 10MHz decade with
a small enough increment from one cutoff frequency to the
next so that almost any cutoff requirement can be
satisfied. The graph Fig. 5.3 provides a convenient summary 9f the cutoff frequencies and associated v.s.w.r.s that
<ifeavailable in the lowpass tllbles.
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The column with the F-co heading gives the ripple
cutotT frequency, F-Ap. The F-3 and F-A s columns give
the frequencies associated with these attenuation levels.
The next column gives the minimum stopband attenuation,
As, and this level varies from a minimum of 43 ·8dB for
design 5.1-12 to a maximum of 51·3dB for design 5.1-31.
The maximum v.s.w.r. and the component values of each
design are given in the next eight columns. The two concluding columns give the resonant frequencies of the two
tuned circuits. One of the advantages of this tabular format is that all the important parameters of the Cauer
lowpass filter are available for easy reference.
An interesting characteristic of the tablt: is that in each
group of three designs the filter v.s.w.r. is lowest in the first
design of the group, and becomes increasingly larger in the
second and third designs. The first two designs are
therefore recommended for r.f. transmitter filtering applications where it is important to minimise filter v.s.w.r.,
and the third design is recommended for audio filtering applications where a high V.S.W.r. is not important and a
more abrupt rise in attenuation is preferred.
The relative abruptness of attenuation rise for ditTerent
Cauer designs (where the As values are similar) can be
compared by determining the ratios of F-As/F-co. The
closer the ratio is to unity, the more abrupt is the attenuation rise, and the smaller is the transition band. For
example, designs 5.1-1 to 3 have stopband-to-cutotT
frequency ratios of 1·975, 1·670 and 1·463 for
corresponding v.s.w.r.s of 1·09, 1·23 and 1·59. These
ratios can be compared because the As values of these
designs are similar (between 45·5 and 47·4dB). Note how
the filter response becomes more selective (the F-As/F-co
ratio becomes smaller) as the v.s.w.r. increases. Consequently, for audio frequency filtering applications, use a
design with the highest V.S.W.r. for best selectivity.

Highpass SVC Designs
The high pass filter schematic diagram and attenuation
response are shown in Figs. 5.2(a) and 5.2(b), respectively.
The component designations and respom,e parameters are
associated with similarly labelled column headings in
Table 5.2 in the same manner as in Fig. 5. 1 and Table 5.1.
The highpass designs are arranged in groups of three (except for designs 5.2,...-22 to 25 and 5.2--29 to 32 where
there are four designs per group) in which the values ofC3
are identical. The number of designs are limited to 38
because the 10 per cent capacitor tolerance series and a
v.s.w.r.limit of about I· 7 are used to calculate the table. In
spite of these Jimitations, there are sufficient designs to
cover the I - 10MHz decade with a small enough increment from one cutotT frequency to the next, so that virtually any cutotT frequency requirement can be satisfied.
The graph Fig. 5.3 provides a convenient summary of the
high pass filter cutotT frequencies and V.S.W.r.s that are
available in Table 5.2.
The minimum stop band attenuations, As, of the
high pass designs vary from 43·7 to 51· 6dB, which are
almost identical with that of the lowpass table. It is interesting. to note that the V.S.W.r. of the highpass designs is
largest in the first design of each group, and becomes
progressively smaller in the second, third and fourth
designs. ;This v.s.W.r. change is opposite to that of the
lowpass.table. Also, the resonating capacitors, C2 and C4,
of the high pass table are greater than .the non-resonating
capacitors, whereas in the lowpass table, the opposite is
the case. Because the values of C2 and C4 in the highpass
table are so large they are more conveniently given in
nanofarads (lnF = 1000pF), and the column heading for
all the capacitor values is in "nF". When used for receiver
46

preselection, the highpass filter with the highest v.s.w.r. is
recommended for best selectivity. In .this application, a
filter with high V.S.W.r. causes no problem because there is
no r.f. power involved.
As in the lowpass · designs, the relative selectivity of
highpass designs can be determined by calculating the FAs/F-co ratios. The closer the ratio to unity, the mOre
abrupt will be the attenuation rise; however, for the
highpass designs, the F-As/F-co ratios will be less than
unity. For example, the relative selectivities of highpass
designs 5.2-1 to 3 are:
0·670/1·01 = 0·663; 0·608/1·14 = 0·533 and
0·604/ 1·30 = 0·465. Because the ratio of design 5·. 2-1 is
closest to unity, it has the most abrupt attenuation rise
of these three designs. And as expected, it also has the
highest v.s.w.r.

How to Use the SVC Tables
An appropriate 50 ohm lowpass or highpass filter is
easily selected for a particular application with Fig. 5.3
and Tables 5.1 and 5.2. You must first be able to specify
the filter type required (lowpass orhighpass), the frequency range of application (audio or radio frequency)
and the cutotT frequency. A stopband attenuation between
40 and 50 dB is assumed.to be adequate.
F or example, assume a filter is desired to reduce the
harmonic levels of a 1·8MHz (l60m) band transmitter,
and the desired cutotT frequency is to be just above
2·0MHz. For this application, a lowpass filter with a low
v.s.w.r. is appropriate. Referring to the lowpass portion of
Fig. 5.3, we see that there are two suitable low v.s.w.r.
designs with cutotT frequencies at about 2·2 and 2·4MHz.
From Table 5.1, we find the exact cutotT frequencies are
2·23MHz (for design 5.1-14) and 2·39MHz (for design
5.1-19). These designs have v.s.w.r.s of 1·18 and 1·07,
respectively, and are suitable for this particular filtering
application. By checking the F2 and F4 frequencies, we
can see the position of the attenuation peaks relative to the

(a)

Min .stopband attenuation. As

5 t opband --I1+-'\--'----,.<--IPass band - - -

Frequency{Hz)

(b)

Fig. 5.2: Circuit diagram and attenuation response of
5-branch Cauer highpass filter. Tune C2/L2 to · F2,
C4/L4toF4
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-TABLE 5.2

5-BRANCH CAUER HIGH-PASS SVO-F I LTER DES I GNS, 1o:.~ SER I ES FOR Cl, C3 & C5.
... . ?.

'

"

45.9
50.4
49.4

1.49
1.19
1.07

2.7
3.3
3.9

1.8
1.8
1.8

3.3
3.9
4.7

20.7
32.3
35.8

1.11
1.20
1.19

. 810
.797
.685

45.4
46.8
51.6

1.54
1.20
1, .06

2 ')
2.7
3.3

1.5
1.5
1.5

2.7

3 .3
3.9

1. 51
1. 75
2.02

1.40
1 .51
1.52

1 .01
1. 00
.920

45.9
46.6
48.3

1. 49
1.18
1.06

1.8
2.2
2.7

1.2
1.2
1.2

10
11
12

1. 78
2.07
2.38

1. 65
1.80
1. 83

1.15
1. 20
1.13

47.8
46.8
47.8

1. 51
1. 20
1.06

1.5
1.8
2.2

1.0
1.0
1.0

....

13
14
15

2.22

2.52
2.89

2.08
2.17
2.23

1. 55
1.39
1.36

43.7
48.7
48.2

1. :,3
1.19
1. 07

1.2
1.5
1.8

.82
.82
.82

16
17
18

2.57
3.05
3.48

2.40
2.68
2.66

1.68
1. 85
1.57

4'7.8
44.7
49.9

1.56
1. 22
1. 06

1.0
1 ?
1.5

.68
.68
.68

19
20
21

3. J 7
3.62
4.19

2.96
3.16
3.30

2.13
2.05
2.11

46.1
48.6
46.1

1.55
1. 21
1.08

.82
1.0
1.2

22
23
24
25

3.68
4.30
4.89
5.87

3 .45
3 .79
3.84
3.89

2.45
2.55
2.31
2.31

47.2
46.9
49.7
47.4

1 .60
1.23
1. 08
1. 02

.68

26
28

4.44
5.14
5.88

4.17
4.52
4.67

3.01
2.99
2.90

46.5
48.0
48.0

29
30
31
32

5 . 07
5.99
6.81
8.07

4.77
5.34
5.48
5.50

3.35
3.60
3.37
3.17

33
34
35

6.38
7.34
8.39

5.99
6.47
6.73

36
37
38

7.92
9.21
10.4

7.36
8.05
8.18

,

L4
L2
---(uH)---

--- (I'1Hz ) ---

7.24
11.4
12.5

6.58
5.53
5.19

8.40
6.54
6.07

.431
.377
.369

.646
.582
.578

16.4
22.0
33.7

5.71
7.66
11.9

5.65
4.61
4.32

7.28
5.65
4.97

.523
.499
.417

.780
.765
.655

2.2
2.7
3.3

13.8
17.7
23.4

4.82
6.14
8.09

4.39
3.65
3.44

5.60
4.47
4.04

.646
. 627
.562

.968
. 961
.880

1.8
2.2

12.7
14.7
18.6

4.47
5.11
6.43

3.71
3.07
2.87

4.64
3.77
3.40

.73 3
.749
.689

1.10
1.15
1. 08

1.5
1.8
2 ?

8.19
13.5
15.5

2.83
4.73
5.37

3.05
2.51
2.36

4.02
3.01
2.78

1 .01
.865
.8 33

1.49
1.33
1.30

1.2
1.8

8.40
8 . 77
14.1

2.96
3.02
4.94

2.60
2. J (I
1.96

3.27
2.64
2.28

1. 08
1.17
.957

1. 62
1 . 78
1. 50

.56
.56
.56

1.0
1.2
1.5

6.31
8.93
9.30

2.21
3.14
3.19

2.13
1. 74
1.61

2.72
2. J 0
1.94

j .37
1.28
1.30

2.05
J .96
2.02

1.0
1.2

.47
.47
.47
.47

.82
1 .0
1 .)
1.5

5.53
6.69
9.34
9.71

1.95
2.33
3.27
3.32

1.84
1.48
1. 36
1.35

2.33
1.82
1.59
1.58

1.58
1.60
1 .41
1.39

2 .3 6
2.45
2.21
2.20

1. 62
1. 24
1.09

.56
.68
.82

.39
.39
.39

.68
.82
1.0

4.37
5.88
7.05

1. 53
2.06
2.45

1.54
1. 23
1. J 3

1.97
J .50
1. 34

1. 94
1.87
J .78

2.90
2.87
2.78

48.5
47.1
49.0
49.3

J .67
1. 27
1.10
1. 03

.47
.56
.68
.82

.33
.33
.33
.33

. :,6
.68
.82
1.0

4.07
4.63
6.15
7.33

J .44
1 .62
2.15
2.54

1.35
1.06
. %1
.945

1.69
1 .31
1.13
1.09

2. J 5
2.27
2.07
1.91

3 . 22
3.46
3.22
3.02

4.26
4.18
4.17

47.3
49.2
48.4

1. 61
1. 24
1. 09

.39
.47
.56

.27
.27
.27

.47
.56
.68

3.18
4.33
4.90

1.12
1. 53
1 .71

1.06
.856
.784

1. 34
1.03
.930

2.74
2.61
"'-'

4.10
4.01
4.00

4.98
5.27
4.84

49.6
48.1
50.5

1 .52
1.22
1.08

.33
.39
.47

2"
.22
.22

.39
.47
.56

3.05
3.40
4.56

1. 08
1 .1 9
1 .60

.828
.686
. 636

1 . 02
.832
.740

3.17
3 . 30
2.95

4.79
5.06
4 . 62

1
2
3

1.01
1.14
1 .30

.936
.9 76
J. 01

4
5
6

1.19
1. 38
1. 56

7
8
9

27

,

.

.670
.608
.604

.,

.'

,

D.;·"

( dB)

'.

.,

f.

C4
C3
C5
C2
-----------(nF)------------

No.

"

,.

" ."

.
VSWR

F-co
F-3
F-As
-------(MHz)-------

As

~1A)(

Cl

.8 2

'1

-,
(

1, :.

F2

?

.....

1

....' ..

F4

r
,¥

1· 8MHz barid transmitter harmonics. Design 5.1.,..19 had
.' .9ne. oLits attenuation peaks (5 ·44MHz)atthe .. third har. .monic o[1.·8MHz, .and if this harmonic isto be greatly attenuated, this design will do it. Unfortunately, the second
harmonic will be attenuated by only about 9dB,and this
'Il1ay be inadequate. In this case, design 5.1-14 should be
co[\sid~red ..Its second harmonic attenuation isabQut 30dB

<

at 3·6MHz, and the attenuation above 4·04MHz will
always be greater than 48·8dB. The v.s.w.r. of 1·8 is not
excessive for this application.
Attenuation . versus frequency can be closely approxima'ted by connecting the F-co, the F-3 and the F-As
frequency points given in the table with a smooth curve
drawn on semiciog or linear graph paper. Using this curve,
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common filter gr.oups .
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'/

~

./

10

20

Cutoff frequency (MHz)

you can estimate the attenuation at any frequency between
the 3dB frequency and the start of the stopband at the FAs frequency.
As with the Chebyshev SVC tables presented in
previous instalments, the SVC Cauer design tables were
calculated for the 1-10MHz frequency decade and equal
source and load impedances of 50 ohms. However, these
designs can be scaled to any frequency decade and any
impedance level while still maintaining the advantages of
the SVC designs and the "scan mode" of filter selection.

Fig. 5.3: Distribution of cutoff frequencies for lowpass
and highpass filters over one decade. Use this graph '
for a summarisation' of all possible cutoff frequencies
and v.s.w.r.s ofthe filters in Tables 5.1 and 5.2
NEXT MONTH
The theoretical section of this series concludes with a
look at frequency and impedance scaling, and the
relationship between v.s.w .r., reflection coefficient
and passband attenuation

Question 3-2. Answer-d.
Th e peak-to-peak voltage is measured from the peak positive to the
pe ak negati ve voltage.

Vo lls

Peak
positi ve
Peak 10 peak
voltage

~---~---~--+--+Time

Peak
negative

Are you cheating? If you are reading this page before page 29 then you are.
Pl ea se turn to page 29 for the questions.

Question 3-3. Answer-d.
Question 3-1. Answer-c.

The frequency of oscillation depends almost entirely on the
phys ical dimensions of the quartz crystal. There is some change of
frequ ency with temperature, so for extreme stability the crystal can
be housed in a constant temperature oven.

The u.h.f. TV frequencies are much higher than the transmissions
that are causing the problems, so we want a filter that will allow
the higher frequenc ies to pass into the TV set, i.e. a high-pass filter.
Theoreti cally it wou ld be possible to use a band-pass filter, but this
would be unnecessarily complicated because

Question 3-4. Answer-b.

- the u.h.f. TV bands are very wide (470 to 854MHz)
-we are not interested in frequencies above the TV
signals.
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I n an a.m. telephony transmitter (that is, one designed for speech
rather than Morse) all the stages after the modulator need to be
linear otherwise the audio will be distorted.
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Serving the amateur experimenter for over 19 years we are certainly one of the largest specialist amateur
radio dealers in the south-east with all major lines on permanent demonstration.
HF. TRANSCEIVERS
FT960R
FT102
FT77
FT757GX
T59305
T54305
T5830S
TS530SP
IC751
IC745

WELZ

LINEARS HF

£1329
£719
£479
£719
£1195
£779
£758
£669
£1099
£839

TL922
£950
FL2100Z
£539
IC2KL
£1349
' P5U
Henry Radio Big Linears to Order

VHF TRANSCEIVERS
£775
£279
850
£269
£458
488
£279
£649
£789
£499
£299
£379
£219
£179

FT726R
FT290R
TS780
FT230R
TR9 130
TW4000A
TM201A
IC271E
IC271H
IC290D
IC27E
C5800
C8900
HC1400

VHF/UHF
LPM1443 / 100
LPM101100
LPM25/ 160
11443 / 100

£259
£259
£239
£310
£735
£879
£549
£345
£455
£239

FT790R
FT730R
TM401A
IC471E
IC471H
IC490E
IC45E
IC120
C7900

Full Bnos Range Stocked
LPM432·1/50

TBA

'_PM432-10 /50

£155

MR150
£169
IM60W
£149
'HOOW
£175
Full Tono Range Stocked
LA2035
£53
LA2050
£90
87
LA2065

UHF TRANSCEIVERS
70CM /726

£172
£149
£207
£143

TPR ANTENNA
£82
£115
£82
£29
£41
£60

SP200
SP300
SP400
5Pl0X
5P15M
SP45M
SP250
SP350
AC38M
CA35A
CA23N
AT15A
CT15N
CT150
CT300
CH20A
CH20N

£58
£70
£74
£13
£13
£9
£17
£42

£58
£21
£37

ROTATORS
£50
£55
£121
£173
£339
£89
£139
£129
£192
£169
£129

ARROW PRICE PROMISE

We buy big - phone us for price.

RECEIVERS
FRG7700
FRG7700M
New Yaesu Soon
R2000
RSOO
R71E
R70

THETA5SO
CWR61 0
CWR685E
CWR675EP
THETASOOO
(AMTOR)
T9100E
(AMTOR)
I Z' Amber
I Z' Green
Monitors

HANDHELDS

mOll?

TR2S00
TR3S00
LS20XE

CIIOE
IC2E
IC4E
IC02E

£239
£175
£155
£209
£189
£246
£265
£139
£139
£189
£229
£239

INTEREST FREE FINANCE
20% Deposil + 6 Monlhly Paymenls OR 50% Deposil and 12
monthly Payments. Available on
many regular priced items

MLM
MV22C
MV3BH
MV4BHR
MV5BH

£149
£199
£199
£239
£229
£309
£469
£79
£30
£40
£83
£79

Send SAE for details new T.E.T.
range

R71E

New 2 x 5 HCross 2M

£28

£14.95
4 El. 2 metre
£17.71
9 El. 2 metre
£31.05
13 El. pprtable 2 M .
£29.00
16 El. portable 2 M
£37.66
17 El. 2 metre
£32.43
9 El. cross 2 metre
£34.27
9+19 El. "Oscar"
£20.00
9 El. portable 2 M.
£20.70
19 El. 70cm
£29.67
21 El. lOcm
£29.67
Atv Ant. 21 El
£34.27
t9 El. cross 10cm
£34.30
5 El. 6 metre
23 El. 1296 MHz .
£25.90
£25.90
23 El. 1250 MHz.
£139.99
4 x 23 El. frame 1250
£139.99
4 x 23 El. frame 1296
£35.94
2M 2 way power split
23cm 2 way power split £26.45
24cm 2 way power split £26.45
10cm 2 way power split £30.05
£37.37
2m 4 way power split
26.45
23cm 4 way power split
24cm 4 way power split £28.28
70cm 4 way power split £35.79
£18.59
3.7 metre mast
£21.85
5.7 metre mast
£33.29
7.7 metre mast

RTTY/CODE READERS

IC745

FT209R
FT203R
FT203R1FNB3
FT208R

£385
£455
£435
£272
£649
£565

HB23SP
HB33M
HB33SP
HB34D
HB433DX
HB443DX
HB464DX

TONNA AERIALS

FU2000
KR250
KR400RC
KR600RC
KR2000RC
EMR400
DR7500R
DR7500X
DR7500R
DR7600X
KR500

Arrow will meet or beat any
genuinely advertised price subject only to stock availability

R70

SPECIAL OFFER

£299
£175
£739
POA
£839
£699
£95
£99

AERIAL TUNERS
FC102
FC757AT
AT230
AT250
AT930
AT100
AT500
CNW518
CNW419
CL680

£185
£245
£143
£277
£150
£285
£399
£233
£148
£81

NEWS & VIEWS

MORSE KEYS
SWEDISH
Keys
BK100
HK708
HKB02
MK701
MK703
BYI
(Bencher)
Vibroplex to Order

£58.SO
£25
£14
£79
£28
£29
£49.95

POWER SUPPLIES
PS300
PS35
PSI5
PS25
FP757
FP757HD
PS430

£166
£149
£119
£89
£125
£179
£119

How much does the Yaesu ··Authorised Dealer" scheme mean to
you? Yaesu mean to tell you that
the Dealer has a proper franch ised dealership with spare parts &
technical backup available to him
+ of course support from the
dealer network with up to date
Slocks & a full range of accessories for your Yaesu equipmenl
Your Authorised Yaesu dealer
should know the latest technical
details on your equipment. Did
you know that most Yaesu
models now have technical
supplements available to tnp.
purchaser?
Arrow, as one of the countries
largest Amateur Radio Retailers
are proud to be a Yaesu DealerOur Major Line. That said, we are

Rumours have abounded for
months about the new Yaesu receiver. Hopefully we shall have
stocks of FRG8800 by the time you
read this. Please 'phone for price.

The popularity of FT757GX may be
dented a little by the base station
version, might be called FT103.
Send SAE & we'll send details as
soon as available.
The new FT209R Handy from Yaesu
has been around for a month or so
by the time you read this. We took
the first one home on 20th June
(Yes that's how long we wait for the
adverts to appear) and had excellent reports through our local
GB30A repeater which is only 3
miles from the shop at Hatfield
Peverel.
Soon we expect to have the 70CM
version FT709R and the companion
to the FT203R for 70cm - Yes you
guessed FT703R.
We hope by the time you read this
to have stock of the NEW FT201700
FM 2M & 70CM Mobile station.
Send us an SAE for details and a
quote.
NEW from Trio/Kenwood the
TR711 E 2M base station - we ordered a pile as soon as we heard of
it, so we should have stocks just as
soon as it's released. Send SAE for
details & quote.
MONTHS SPECIAL OFFERS
Only a few FT1 02 new ones left and
we have VFOs ATUs, speakers for
this ever popular model, but 'phone
quickly.
IC271 E Latest Model 2M Multimode
Base Stations £599.
FT790R 10CM Multimode [259 with FREE Nicads & Charger.
R2000 Trio/Kenwood's marvellous
micro-processor receiver £415.
FT208R/FT708R 2M & 70CM match·
ing handy's a few left at £199.
& [119.

CHOICE, SERVICE & KEEN PRICES AT 3 LOCATIONS NATIONWIDE
~'L.ASGOW

BRANCH
Arrow Electronics (Scotland)
51 Hyndland Street,
Partlck,
Glasgow,
Scotland.
Tel: 041-339 6445
Bill McJimpsey GM4 - - -

WELSH BRANCH
Arrow Electronics (Wales)
14 Carreg-y-Gad
Llanfalr-P-G
Anglesey
Tel: 0248 714657
John Lewls GW8UZL

MAIL ORDERS & HEAD OFFICE
Arrow Electronics Ltd.
S The Street,
Hatfleld Peverel,
Chelmsford,
Essex CM8 3YL.
Tel: (0245) 381626/381673
Peter G3LST, Bob G6AKL,
Adam G6MON

Most major credltcards accepted plus Lombard / Trlcity
"Credltcharge" cards. Our own
club card available. Please ask
for details. Instant credit, short
or long term finance, Interest
free scheme see above.

UOSAT-The News from
Space
From time to time odd rumblings occur
amongst the amateur radio fraternity
regarding the rights of pseudoamateur/scientific experiments occupying amateur allocated spectrum . Data
transmitted by UOSAT vehicles can at
times be confused with ciphe r groups
and appear meaningl ess to those not in
possession of the relevant de-coding
equipment/routines. It is therefore
pleasing to remind readers of the ready
availability of the weekly bulletin service transmitted on 145 ·825MHz from
UOSAT- 1. The bulletin is compiled and
edited by th e UOSAT team and loaded
into the spacecraft each Friday after- ·
noon from the UOSAT Control Centre
at the University of Surrey. The bulletin
is subsequen tly transmitted , interspaced with 1200 b.p.s. digital and
Digitalker
spacecraft
systems
telemetry, continuously throughout the
following Saturday, Sunday and Monday. The bulletin is transmitted using
f.s.k. on f.m . at 1200 b.p.s. A recent
example of th e UOSAT 1 bulletin
amounted to 5 A4 sized pages of
general space and spacecraft news

Interested in 1·3GHz
ATV?
In th e wake of interest being expressed
in the construction of a 1·3GHz (23cm)
ATV repeater covering the Bournemouth/ Southampton area, local
amateur radio en thusi asts would like to
draw this interest together, ' so that
concrete proposals can be compiled.
Suggestions have been made that
the area might be better served by two
repeaters-one for the Poole /
Bournemouth area and one for the
Southampton area, which would permit more effective cover of the lowlying areas of the three towns.
It would be most helpful if interested
parties, who live in the areas concerned, contact: Nick Foot G4WHO, 47
Mallard Road, Colehill, Wim born e,
Dorset.

The Morse Test
We are reliably informed that it is no
longer acceptable to pay for the Morse
Test with postage stamps (£15) .
Should readers have one of the old
forms of application , they are advised
to check with the examining authority
as to the mode of payment they prefer.

items together with comprehensive
orbital data updates on all current
AMSAT vehicles.
Apart from UOSAT 1 (OSCAR 9).
AMSAT-UK broadcast a news bulletin,
via OSCAR 10, compiled from taped
text supplied by the RSGB 's GB2RS
news service. These transmissions are
time adjusted to allow wide coverage.
The table indicates the schedule for the
fiemaining weeks of 1984.
Any radio amateur or AMSAT group
wishing to input news items into this
service which is of interest to Region 1
members or other AMSAT-UK groups
should send this information in English

to RSGB HQ or AMSAT-UK, 94
Herongate Road, Wanstead Park, London E12 5Ea before the Thursday prior
to the Bulletin . Transmissions from
OSCAR 10 use the H2 channel
(145·962MHz) . Stations wishing to
contact the news service should call in
after the bulletin approximately 10kHz
below
this
frequency ,
i.e .
145 ·950-145 ·952MHz.
The UOSAT programme recently
received a donation of £ 1500 from
AMSAT-UK which will be used to
provide much needed ground station
equipme.nt for the spacecraft control
centre.

Date Times (Corrected to 51 0 N 00 0 E/W)
1984

I

11 Nov
18 Nov
25 Nov
2Dec
9 Dec
16 Dec
23 Dec
30Dec

GMT/ UTC

Range km

1500
37 812
No transmission
37 197
1700
38336
1130
38908
1930
37006
1400
40680
0930
37 856
1630

Elevation

Azimuth

37

122

47
22
25
44
7
36

190
100
247
153
92
221

UK 50MHz Beacon

Catalogues

The latest (and second) U K 50M Hz
beacon GB3NHQ, which became
operational at the end of August, is
currently providing a very useful service to propagation monitors
throughout the U K and Europe .
Operational on a continuous 24 hour
basis the 15W e.r.p. 50·050MHz
signal has been reported by numerous
stations including someone in AC
square in southern France (Best OX
yet?). S7 at mid Yell on the Shetland
Isles and also via Auroral enhancement
at a BBC monitoring station near
Stockholm . Meteor scatter bursts are
also providing reports from the far
North. Down here in deepest Dorset
the signal received using a 3 element
Yagi and evaluation model PW
upconverter (144M Hz i.t.) has
averaged out at 5/2 during the first
weeks of operation. Signals are subject
to prevailing tropospheric conditions
and have included periods at up to 5/9
corresponding to decaying high
pressure systems. What is fascinating
is to compare the enhancement effects
with 144M Hz band signals over the
same path which often exhibit the
same QSB, but time delayed! Reception reports will be welcomed by the
RSGB who are currently co-sited with
the beacon at Potters Bar.

Barenco, the Leicester based antenna
mast and accessories supplier, have
their latest mail order catalogue
available.
The catalogue is entitled Barenco
Mast Supports and lists all their
products, with prices, and each item is
illustrated with a line drawing.
Barenco attend many rallies and
shows throughout the year where their
products are displayed, but to obtain
your personal copy of the catalogue,
apply to (sae appreciated): Barenco, 8
Healey Close, Leicester LE4 2DH. Tel:
(0533) 353012.
Bernard Babani (publishing) Ltd.
have prepared a new catalogue listing
all the computer titles they publish.
The catalogue is available free, to
any reader who cares to send their
name and address to: Bernard 8abani
(publishing) Ltd., The Grampians,
Shepherds Bush Road, London W6
7NF. Tel: 01-603 2581/7296.
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Insurance
Readers who are interested in applying
to the PW Radio Users Insurance
Scheme are advised to use the coupon
published on page 18 of a previous
issue.
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Special Event Stations
For the fourth year, a hands-acrossthe -sea Commemorative station
WA 1 NPO , will be on the air on
America's Thanksgiving Day, Thursday
22 November. The station will be
located in the Plimoth Colony, near
Plymouth , Massachusetts, site of the
first permanent English settlement to
be established in the New World ,
On the UK side a complementary
station GB2UST, will be operated by
Sidmouth (Devon) Amateur Radio
Society from the astronomical observatory 61 m (200ft) above the town.
Both-stations will be on air between
1300 and 2000G MT, via s.s.h. on
14·180, 14·255 and 14 ·345MHz,
also on 21·260 and 21 ·385MHz,
WA 1 NPO will be looking for calls from
any UK station, and an attractive certificate featuring the Mayflower will be
ava ilable for confirmed contacts.
rurther details from : Peter Jackson
G3ADV, 32 Brown Avenue, Parkfield,
Nantwich, Cheshire CW5 7DH. Tel:
(0270) 627149 .
McMichael Amateur Radio Society
will be operating a special event station GBOLMC, on 17 and 18 November from their clubhouse at Stoke
Poges, Bucks., to commemorate the
centenary of the birth of Leslie
McMichael.
Further details are available from :
R. F, Muggleton G6AMN, 23 Randolph
Road, Langley, Berkshire SL3 7QF.

Repeater News
144MHz: Repeater developments on
144M Hz within the U K have now
reached the point where most populated areas now enjoy some form of
coverage, Any additional repeaters required to " fill in" removing gaps face
problems in respect of channel
availability, so such schemes in the
near future will probably have to be
accomplished by inter-group cooperation, requiring channel changes
and the use of non-hilltop low power
installations to avoid co-channel interference. The alternative solution to
develop a 12· 5kHz channel system has
yet to be justified as a workable solution and in the longer term may well
see the introduction of narrow
bandwidth systems similar to the pilot
tone s.s,b, experiment now being conducted on GB3SF. This installation was
switched on for the first time on 14
Aug 84 and operates on channel RS37
(output
145 · 78MHz ,
input
145·185MHz). The input and output
modes are both pilot s.s.b, (p,s.s.b.)
with the pilot carrier at 16dB below
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total p,e.p, output. Operational reports
from users of GB3SF would be appreciated by the beacon keeper Dr. A.
Whitaker G3RKL, OTHR ,
A letter of intent to establish a v.h.f.
repeater at Hemel Hempstead has
been lodged with the RMG. The Barnoldswick (Yorks) repeater G B3AE ,
which was conceived and licensed as
an alternative energy (solar/ wind) experiment has now received the goahead to change callsign to G B3TP
(Trans-Pennine)
and
become
operational on R5 from a site near
Keighley. GB3YJ (R7) changed its
callsign to avoid RAYNET and user services confusion with the local Police installation, also using the YJ as an identifier. The on-frequency coverage extension of GB 3 H G has been dropped
due to lack of local support. Two
separate groups have expressed interest (but need to submit proposals) to
re-establish London repeater GB3EL.
430MHz: The promotion of repeater
and general operations on the 430M Hz
band and above is a current cornerstone of RMG policy. GB3PT the
UK 's first RTTY repeater is now handling DATA traffic, once again making
this a UK first. The Data format uses
300 baud V,21 protocol. Site changes
have been cle ared or are waiting DTI
approval for GB3NN , now at Wellsnext-the-sea, Norfolk , GB3GR
Grantham, GB3SW Salisbury, GB3DT,
Bullbarrow Hill, North Dorset and
'GB3WU -Wakefield . A site change for
GB3LA (Leeds) is also being
considered-the block of flats housing
the unit are due to be demolished!
1·3GHz ATV: At the time of this
report 3 ATV repeaters are operational
on 1·3GHz, GB3TV (Luton) and
GB3VR (Brighton) using f.ryl. video and
GB3GV (Leicester) a.m . video. In early
1985 the RMG will be evaluating
operational feedb ack from these and
hopefully the remaining licensed units,
before submitting proposals to the DTI
for 1 ·3GHz ATV, Phase 11.

In Metnory of a Pioneer
" A super day", said Jim Kimpton
G4WAO, one of the Chichester and
District Amateur Radio Club's
operators. They were using the radio
shack at the Chalk Pits Museum on
September 9, to commemorate the
work of the late Gerald Marcuse
G2NM, past President of the RSGB
and the Chichester Club and pioneer of
Empire Broadcasting.
The club's h.f. station, using the
special event callsign GB2NM and
with Chris Bryan G4EHG and Dave

Parsons G4BZB taking their turn at the
controls of a FT101ZD, made 120
OSOs on 3·728MHz, a frequency used
by Gerald in his active days. Following
an announceme nt on RSGB news
earlier in the day, many stations were
on the listen out for G B2 N M and
among the OSOs were 13 two-letter
calls, and Gerald's widow Irene was
present in the shack and heard most of
them. The 3·5MHz band contacts
ranged from coast to coast of Great
Britain , with GM their best DX. From a
caravan outside the museum's radio
building, club members Nigel Holmes
G 1 DSO and Henry Kaminski G5NBX
exchanged television pictures with
Robin George G6AII/P, Eric Clarke
G6CSX and the Worthing club station
G6WOR/P on the 430M Hz band.
Insid e th e museum , Henry and Nigel
used JVC GX78E video cameras, with
1·3GHz ORP links between their portable units and the caravan, to take pictures around the site. Also John Chappell G6NUG, Kevin Hodg es G6ZVH
. and John Francis G8ZTD operated a
FT221 B on the 144M Hz band. Among
the statio n's antennas were a trap
dipole for the 3· 5M Hz band, a co lin ear
for the 144MHz band, a MBM 48 for
the 430MHz band and a 23-element
Tonn a for the 1·3GH z band. In the
caravan equipment by Hitachi ,
Microwave Modules , Wood and
Dou glas and G8CMO was in constant
use along with a ZX Spectrum computer, with a programme by Robin
Stephen s G8XEU , for generating
television graphics and ca ll signs .

Racal User Group
Peter Barker G8BBZ, writes to inform
us of the formation of the Racal User
Group , a non-profit organisation the
aim of which is to provide a mutual
service to amateurs w ho own Raca l
equipment, mu ch of which is avai lab le
on the surplus market.
An 8-page quarte rly newsletter is
, already available, annual subscription
£2 .80, which contains operational and
technical details of featured equipment, a technical corne r, sales and
wants, and a co lumn for available and
wanted technical information.
For further details, contact : Peter
B arker GBBBZ, BA Alwyne Place, London N1 2NL.

More on page 76
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DEWSBURY

ELECTRONICS

G4CLX
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POCOMTOR AFR 2000
RTTY ALL MODE

·

---

...

•

Special narrow band quadrature discriminator for al used

•
•
•
•

lF shifts from 00 to lan Hz
Simple and QUick tuning VVith 16 ine LED bar indication
Extremely simple operating
Current-saving 8 bit CoMas microprocessor
Development and manufactured in Swil2er1and

FEATURES AND APPLICATION:
The POCOMTOR AFR·2!XX) RTTY All MODE DECODER allows the simple and easy writing 01 the

l

~:::m3~"to~~J,;,~I~=~u~~~~se-=~':~~~~'~~i

CCIRrecommendation 476-2. The POCOMTOR AFR·2!XX)is a complete teletype decoder with buih<n
new QUadrature discriminator for automattc adapting and processing of the rlOm'lal stwft offsets of !:nHz
to lan Hz. The POCOMTOR AFR·2!XX) is the first RTTY reception device on the consume area that

fully automatically determines the received baud rate and synchronizes thefeon. without being
necessary as yet usual to test the baud rates and phase (NonnaI/Reverse) in question i1 a troublesome

SPECIAL FEATURES:

way . It is now only required to call up the automatique-.routine and after a short time for the signal
reception of about 10 to 15 seconds the synchronization is reached and the text can be wrinen .

• ~~II~c~~~(Sf~3R~~TI~~i~p 01 ARO. FEe ·Collective and FEC
•

In the mode AROiFEC. i.e. during synchronous charactertransler (without start and stop bitl theljuih·in
intelligency finds out by itself whether it is an ARQ or FEC signal. whereby it is additionally differentiated
between FEC·Collective and FEC·Selective. To balance signal phase moves there is a steacly adaption

Fully automatic searching and synchronizing in Baudol mode
according to Baud rate and phase; indication of baud rate and

of the mIcroprocessor comrolled sarr.phng, as to pre-running dlaracters and to after-ruming
characters.

phase
•

Manual preselecting of all Baudot and ASCII speeds

•

Optimum microprocessor controlled signal reception with
16'(XX) (sixteen thousand) sa mple s per second and s teady re phasing on forward and backward run of signal

The tecMology of the POCOMTOR AFR·2!XX) RTTY ALL MODE DECODER conesponds to the IOghest
requirements. hs e~ prize/perlormonce ratio wiI not be reached il near IutLn! on the easy

i;a~='::"~:":~:=l:s~et!:==..~===:

Dewsbury Electronics offer a full range of Trio Equipment always in stock .
We are also stockists of DAIWA-WEL TZ-DAVTREND-T ASCO TELEREADERS-MICROWAVE MODULES
ICS AMTOR -AEA PRODUCTS-DRAE-BNOS

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063. Open Monday thru Saturday.
Instant H.P. subject to status, Access, Barclaycard and real money.

5-7 AND NOW 12 ELEMENT ZL SPECIALS

·h.\, T A R / i,tl'
COMMUN ICATIONS

~~ ~ .~
...--:--

G4KZJ~~/h G~TAR

TAR AERIALS
AND COMMUNICATIONS
THE COMMUNICATIONS CENTRE
KING WILLlAM STREET. AMBLECOTE
STOURBRIDGE. WEST MIDLANDS DY44CY

..~;;,,,/r~~'?~~~'"
5 ELE £9.50
7 ELE £12.50

11
~~~~~tll====t====~====~l~~~&~~l~
0 .50

"<E

HB9CV
MUST BE
THE MOST

POPU","

G5RV TYPE MULTlBAND D(POLE

BEAM IN USE
TODAY

L-v -v

2

M
T
R
GAMMA
TWIN

12 ELE 0 .50

~ SIZE (51)

40-10MTRS

£12.95

NEW

£10.95
+ £2.50 P&P

ONLY

+ £1 .80 P&P

~

use Sloma

£7.95

AND SILVER PlATED

/G.P.3
FOR 2 MTRS

CAN BE

~\ili\@\I\\~%j\\\§%m\\\\\\\\\\I\II\\\N\\'I\\\\\\\\I\\\\\\§I\\\\~\t

MOBilE
PORTABLE
OR ASA

70 eMS

OFl

£14.95

(1.75 P&P

VERSION

J

Aa-aa
Ra-aa

BASE ANTENNA
THREE ANTENNAS
FOR THE PRICE

+£1 .75
P&P

PTFE TERMINAlS

PROFESSIONAL GUY ROPE KITS

I USED

+

£14.95

+ £1 .80 P&P

NOT£: WE

'SOFA' PHASING UNfS

THE 'TAR'

r='F.'Ccr",

BASED ON
THE FAMOUS
'SLlMJIM'
AN INEXPENSIVE
BASE
ANTENNA
FOR ONLY

FUll SIZE
80-10 MTRS

Yh,-'-.//~A
. a-aa

BUilT £5.95 ... £1,50 P&P
KIT 0 .99 • Cl .SO P&P

80·10 MTR TRAP DIPOLE KIT
CONTAINS All niATS REQUIRED FOR £24.95
THIS POPULAR MUlTIBANO ANTENNA + [1 .75 P&P

0., P,od.ets ar.
too AUIHfOUS 10 lilt
Settd £1.00 reflltdable aphtst
eny pure.... fo, oar c.talogu.
liltiltg " , ntire

,uga.

IMfudine:
• AU
AND CClMf'Of'ri£HTS
FOR nt£ D.l Y
_ ,ARTSCONSTlOUCTtHI
•

STANDARD
£.8.95 ... £2 P&P
HEAVY DUlV
£9.95 + O .SO P&l'

• COMI"IIIEtfEHSlVE RANGE Of 0UfI MASTS.
BRAC:l(£f5AND~ EQlJ8IMENT.

CONTENTS I x ) WAY GUY RING
6 THIMBLES

.:U~~~~u&TFOA

12 WIRE ROPE GRIPS
J TURN BUCKLES
30 Mms WIRE ROPE

OUR FACTORY AND SHOWROOM

SPECiAl OFFER
BOLTS
DIRECT TO A MAST
WITH ITS OWN CLAMP
FOR IMMEDIATE USE

ONLY £7.95

+ £2 P&P

A fOUR SECTION 2O')C1I' 0lA.
ALUMINIUM MAST ONLY [12:16 + 0 ,50 CAflR

AlSO

OUR T AR' .o' MAST
COMPfUSING 8x57" OIA. AlUMINIUM SeCTlONS
1 BASe PlATE
2 PROFESSIONAL GUy, ROPE KITS

All fOR £55.00 +

AMOf'PII'DAnmWlfl~

MASTS AND AERIAL
BRACKETS VOU NAME IT
WE EITHER MAKE IT OR
SToac IT. OUR CATALOGUE
LISTS THEM All .

rs CARR.
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tAU. . . . . SUOUll ...... Of . . . .
(~. IJK. YAUU. TMO. £Tt.

SJIAMI

MicrOW8ve

ModuJes.
Stockist
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Many books and articles are written giving extensive
details of ratings for a specific type of component but
these can be rather daunting for the beginner and the very
basic information he or she requires to know may be difficult to locate. This article is intended to provide the
reader with an understanding of the reasons for considering component ratings at all. It should also give sufficient
grounding to appreciate the more in-depth articles, to
decide whether or not the components to be used are safe
for a particular job and to purchase components which
will not fail in use.
Suppose you are building a project and you decide you
must use, among other components, a I kO resistor and a
pnp transistor. Will any resistor do, provided its resistance
is IkO? Will any transistor do, provided it is apl1p and not
an npn? And if not, why not? After all, you have a good
IkO resistor and a good pnp transistor in your junk box
already and you don't want to go out and buy others if
these will do. So why shouldn't you use them?
The reason is that, unless your components are
properly rated for the task you have in mind for them,
your finished project could catch fire! Even if the result
was not so dramatic, your components could overheat and
be destroyed, possibly causing other (properly rated)
components to suffer the same fate as a consequence of
the initial failure. Your components may well be quite
satisfactory, but you must check that this is so.
The key factor is that when current flows in a component heat is produced in that component. If too much
power is developed in the component for too long a time, it
will get too hot for its own good, with the results
previously mentioned.
When a current I flows through a resistor of R ohms, a
voltage V is developed across the resistor. According to
Ohm's Law, these are related by the formula:
I

=V
R or

V

= IR

or R

V
=T

From this we can see that if the voltage across the resistor
is increased, the current through it increases in proportion,
since R is fixed.
As the current flows, the electrical energy from the
source providing the current is converted into heat energy
within the resistor. This is unavoidable. The formula for
the amount of heat generated is :
Heat energy Qoules) = power (watts) x time (seconds)
Power is given by the formula:
P= Vx I
F or a resistor, substituting I x R for V, we see that
P = I x R x I or PR
Alternatively, substituting V/R for I, we see that

V
R

V2

or if"
So the heat energy can be expressed in three ways:
P = V x

VIt or FRt or

V~t

A most important factor in the formula is the time (t). The
generation of this heat takes time. So a high power can be
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developed in the resistor provided it is only for a short
time.
All components behave, at least partly, like resistors, in
that when a current flows through them a voltage is
produced across them and power is developed in them,
which creates heat over a period of time.
We normally want our circuits to continue to operate
indefinitely, however. We want to be able to switch them
on and leave them on continuously without fear of burning
the house down.
The formula for heat energy would seem to make this
impossible. If t is large (i.e. after a long time), the heat
energy will be large, whichever version of the formula is
used and no matter how low the power developed . In other
words, as time goes on the heat produced simply grows
and grows, so that if the current were allowed to keep on
flowing the component would be sure to overheat
eventually.
Fortunately, this does not happen, for while heat energy
is continually being produced, heat energy is also continually being removed from the component. As long as
the heat is being removed as fast as the current can produce it, the component will not overheat.
Heat removal occurs as a result of three separate
phenomena : heat conduction along the connecting wires
or other objects which may be in contact with the component, heat convection whereby the heat is carried away by
the currents of air surrounding the component and heat
radiation directly from the component in the form of heat
rays .
If the heat removal achieved by these natural
phenomena is as rapid as the heat generated by the power
developed then all is well and the component will not
overheat. However, if the heat is generated faster than it
can be removed (or "dissipated") then one or more of
these natural processes must be enhanced by artificial
means.
Conduction can be improved by mounting the component on a piece of highly conductive (heat-wise) material,
such as metal. Convection can be improved by fan cooling, or more simply by giving the component a larger surface area for the air currents to act upon (in other words
by choosing a component which is physically bigger).
Radiation can be improved by colouring the component
matt black (a good radiating colour).
By doing any of these things, the power rating of the
component can be increased. The power rating is defined
as the maximum power the component can develop
indefinitely without overheating. Any increase in this
power developed will cause overheating in time. There is
no disadvantage in operating a component so that it
develops less than its power rating .

Resistors
As far as resistors are concerned, increased power (or
" wattage" ) rating is usually achieved simply by choosing a
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bigger one. Thus, resistor power ratings are proportional
to their size and an approximate guide for carbon (colourcoded) resistors is as follows:
Length
Length
Power
(modern type)
(old type)
Rating
6mm
10mm
10mm
12mm
w
16mm
20mm
IW
(Don't assume a "modern" type unless you know the
resistor was purchased within the last ten years).
Wire-wound resistors are not so easy to classify,
although the general rule still applies: the bigger the
resistor the higher its wattage rating. Wire-wound resistors
vary from 2W to 20W or even more. Their power rating
should be printed on the body together with their
resistance value.

"
I

tw
t

i

I

i

I

I

I

Different types of resistors and potentiometers with
between 0·125 and 2 watts power ratings

Wire-wound resistors with power ratings from 7 to
50 watts

In order to determine the required power rating for a
resistor it is necessary to first calculate the power it will
develop when in use from one version of the formula (VI,
I2R or y2/R). You will know the resist~nce, so you m'ust
calculate either the voltage across it or the current through
it. Having estimated the 'power you must then add a
generous safety factor (e.g. lOO per cdnt) to arrive at a
suitable power rating.
Examples:
i) A IkQ resistor will have IOY across it under normal
working conditions.
y2
10 x 10
R = 1000 = O·IW
Doubling this for safety gives 0·2W, S0 a watt resistor
will do here.
ii) A IOkQ resistor will have IOmA flowing through it
under normal working conditions.
I2R = 0·01 x 0·01 x 10000 = IW
Doubling for safety gives 2W, so a 2W resistor will be
necessary here.
The safety factor is to allow for abnormal conditions,
perhaps caused by a rise in ambient temperature or by a
fault condition.
I
Should you want to be extra safe, you can increase the
safety factor as much as you wish. However, it may not be
convenient to use too large a resistor and also the higher
wattage resistors are naturally more eXJ}ensive.
If the voltage and current are varying in normal use,
strictly speaking the voltage or current you should use for
the calculation is the r.m.s. value (root mean square). This
will often be difficult to calculate, hdwever, so take the
likely maximum value. This makes the estimation much
simpler and gives additional safety factor as well.
Sometimes you will be unable to estimate the voltage or
current at all. In these cases you can connect in a resistor
of any rating temporarily and measure the voltage across
it when the circuit is switched on. Remember, the heat
takes time to be generated, so it is quite all right to do this

t

I
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even if the chosen resistor turns out to be under-rated,
provided the measurement is carried out reasonably
quickly. Connect your meter before switching on, then
switch on for just long enough to take the reading, then
switch off again. An incorrect resistor rating will not affect
other components, only an incorrect resistance value could
do this. This procedure should not be followed with other
types of component, as these can burn out much more
quickly than resistors.
.
The voltage can usually be estimated, however, but
always err on the side of caution. For instance, you could
use the total supply voltage in your calculation initialls,
even if this is unlikely to be all across the resistor all the
time: if this gives a reasonably low power (say o· 2W) then
use a W resistor without further investigation, but if it
gives much more than this it will pay you to do a more
careful calculation or measurement.

t

Fuses
A fuse is a special kind of resistor, consisting of a single
piece of wire. Its resistance is very low, ranging from a tiny
fraction of an ohm to about 30 ohms, depending on its
rating.
Since the resistance is very small, the voltage across the
fuse when a current flows will also be very small (Y = IR).
The heat generated is once again given by:
y 2t
YIt or FRt or R
but because R and V are so small, it is I and t which
almost exclusively determine the heat generated. For this
reason, fuses are rated by current rather than by power.
A fuse rated at lA is believed by many to "blow" (Le.
the wire melts, breaking the circuit and thus protecting it)
as soon as the current through it exceeds lA. This is not
true, however, because of the time factor. The lA fuse
should carry a current of up to lA indefinitely without
heating up to the extent of melting the wire, but when the
current exceeds 1A the heat generated will start to build up
as time progresses and eventually the wire will melt and
the fuse will have "blown".
The time this takes will depend on the actual current
flowing. For example, if 1· 00 1A flows, the fuse could take
half an hour to blow; if I·OIA flows the time might reduce
to 2·5 minutes; if 1·2A flows perhaps 7 seconds may
elapse before the wire melts; if the current is 2A the fuse
will blow in about a second: if lOA, 30ms; and so on. But
always an element of time is necessary, however small. A
1A fuse will carry a current of a million amperes without
blowing-but not for long!
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Unfortunately, semiconductor devices tend to be
destroyed by excessive current rather more quickly than
fuses, and for this reason the fuse has lost much of its
appeal as a protector of equipment, and semiconductorbased overload protection devices are more appropriate in
most cases. However, the fuse continues to protect wiring
and the more robust components, such as resistors.
To select a fuse, first determine the normal maximum
current it will be expected to carry-the power consumption of an equipment is often quoted and the formula

such voltages causing arcs, insulation breakdown and consequent damage. Sometimes a safe working voltage will be
specified and any voltage across the coil resulting from
normal operation should be well below this rating. Voltage
ratings of less than a few hundred volts are unlikely to be
quoted, as virtually any coil will withstand voltages of this
order.

1=;

can be used for this purpose. Choose the value of fuse
rating available closest to this current, but always slightly
above the estimated current rather than below it. Safety
factor is not applicable to fuses-you want them to blow if
the current is excessive.
Example:

i) A transceiver working from 240V r.m.s. mains has a
total maximum power consumption of 1·lkW. For the
main fuse (between mains and equipment), the current required is
1100 - 4.6A
240 You won't find a 4·6A fuse anywhere, so you will have to
use a 5A one. A 4A fuse would blow too often, even when
nothing was wrong.

l
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Fuses should be carefully chosen for both the job to
be done and the current expected in the circuit

It is, of course, very foolish to use a fuse whose rating is
much higher than is necessary. Nevertheless, a higher fuse
rating than that estimated may have to be used because of
the possibility of "surges", that is currents in excess of normal loading yet quite "normal" in the sense that they are
not caused by a fault and do not persist for long enough to
cause a fault themselves. These surges often occur at
switch-on or during changes in loading (e.g. switching a
transceiver from "receive" to "transmit"). Special antisurge (or "slow-blow") fuses are available but the use of
standard fuses of slightly higher rating is common practice.
The general rule is to use the lowest rating of fuse which
will not blow under any of the normal, fault-free operating
conditions.

" -. -----,-Inductors' current ratings should be chosen allowing
for a generous safety factor

Many other components which simply carry current
from one part of a circuit to another will have current and
voltage ratings similar to those for inductors, e.g. wiring,
, switches, plugs and sockets. Generally, even the flimsiest
of these will carry up to half an ampere without
overheating and we don't need to worry too much about
these in small-transistor circuits. However, in power supplies, power amplifier circuits and any application where
higher currents are involved, thicker wiring and bigger
components should be used which are capable of carrying
considerably more than the expected maximum current.
Compare the size of the intended component with that of
one which you know carries a similar current at a similar
voltage.
Any bad connection (e.g. dry joint, dirty switch or plug
contact) will have higher resistance than intended and
these can heat up to the point of burning, so be sure all
connections you make are clean and sound.

Capacitors
The power developed in a good capacitor in normal use
is insignificant, so there is no danger of overheating
because of this in the same sense as with resistors.
The chief danger to a capacitor lies in excessive voltage
across its plates. The voltage across the capacitor creates

- '
~

Coils and Chokes
These are similar to fuses in that they are composed of
wire with low resistance. Again (apart from the inductance
value) it is the current rating which is usually quoted, but
this time you should make sure the inductor rating chosen
allows for a generous safety factor. You don't want it to
blow like a fuse! Allow 100 per cent for safety, so that if
the inductor is likely to have to carry up to 500mA,
choose a 1A rated coil.
In some applications, unlike fuses, coils can have high
voltages across them (a.c. rather than d.c.) and even between individual turns or between coil and surrounding
components or chassis, so that the wire forming the coil
has to be adequately insulated against the possibility of
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Electrolytic capacitors usually have their capacitance
value and working voltage printed on the body of the
component
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an electrostatic field within the insulation (dielectric) between the plates and if this becomes too intense (e.g. due to
excessive voltage applied) the insulation will be broken
down by an arc between the plates and this usually causes
the capacitor to become a short-circuit, the arc having
welded the plates together. If this happens, not only will
the capacitor be useless and damaged beyond repair, but
the short-circuit is likely to cause excessively high current
to flow through the wiring and other components and
cause serious damage to these.
The maximum capacitor voltage advisable is called its
"working voltage". Under no circumstances should a
capacitor be used in a situation where a greater voltage
than this is ever likely to exist across it, although there is
no disadvantage in using it at lower voltages. Having said

---~

.

this, however, there is a built-in safety factor here, as a
capacitor will normally withstand more than its rated
working voltage before breaking down. Nevertheless, it is
still good practice to choose a capacitor with a working
voltage well in excess of what it will normally have to
withstand in use, provided this does not mean using an unduly large or expensive capacitor. For a given capacitance
value, the higher the working voltage the larger the
physical size of the component, and the more expensive it
will be.
Some capacitors are "polarised", i.e. have positive and
negative connections marked on them. The positive end
must be connected to the more positive part of the circuit.
Both capacitance value and the working voltage will
normally be printed on the body of the component,
although small ceramic types may not show working
voltage, these having working volt ages usually in the
thousand&.
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Capacitors should be chosen with a working voltage
well in excess of what they will have to withstand
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as with an a.m. signal. Nothing can be done in this direction with a p.l.l. demodulator.
If a control is inserted in the positive feedback loop of
the TBA120, e.g. a lOkQ variable resistor, the noise bursts
between signals can be reduced as much as desired. The
'price paid is reduced gain.

FM OX Reception
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Fig. 9: Circuit diagram of a 455kHz i.f. amplifier

cillator output becomes just noise, i.e. the noise has been
vastly amplified! In that case a squelch cut-out is essential.
As soon as the signal is large enough to produce a lock, independently of noise spikes, the oscillator runs quietly
once again and varies only with the signal variations.
A limiter made up of stable tuned amplifiers will amplify very small signals but add little to the signal-to-noise
ratio. Thus when f.m. stations are tuned in one gets the
gentl~ "breathing noise" as the carrier amplitude rises, just

The last sun spot maximum demonstrated the
possibility of f.m. OX on 28MHz but the top part of that
band became very crowded when amateurs in the USA
began to enjoy the excellent quality of f.m. DX. Extra
narrow-band f.m. with narrow filters and suitable
demodulators would seem a goal worth striving after. The
writer always fits a final i.f. outlet to his equipment to
allow for such experimental work.
•
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FAG7 OWNERS ARE GOING DIGITAL AND SIDEWAYS
And you can JOin them by using our custom designed
DFC70 digital frequency counter. The DFC70 is
specifically designed for the FRG7 and gives rock steady
read out on all bands with 100Hz resolution. Signal
frequency is computed and displayed unambiguously on a
state of art LCD display specially made for us in Japan. It
is not necessary to drill any holes and only one wire has to
be connected to a well marked test point in the receiver.

DFC70 Kit £19.95

With our new FM7 adaptor module. you will be able to receive sideways
modulation (FM as it is otherwise known) . Our superb state of art FM detector
uses the very latest 3359 chip from Motorola. and has a built in IF filter and a
variable squelch control for noise free monitoring. Although specially
designed with the FRG7 in mind . it will happily work with other receivers or
transceivers with a 455kHz IF amplifier. The FM7 will add a whole new
dimension to your listening activities. You will of course be able to follow
legal CB contacts but you will also hear the exciting DX being worked by
amateurs on 10 metre FM . Used in conjunction with our DFC7 counter. you
can accurately tune to a specific CB or amateur channel and so be sure that
you will not miss whatever goes on.
KM PrIce £IU.5 Tested Module £14.85 P&P £1.00 (VAT inc.)
For FM reception on receivers with any IF up to 50mHz. the FM 42 is the
answer to all your problems. Please state frequency required when ordering.
KM PrIce £14.00 Tested Module £18.00 p&p £1.00 (VAT inc.)

Built and tested module £24.95

Will also work with the Lowe SRX30 and Drake SSR/1 .

TIMOTHY EDWARDS MK2 ..,44 rnHz PAE-AMP
HEAR IT LIKE YOU NEVER HEARD IT BEFORE
We are proud to announce that the well known RF consultant Timothy Edwards has given us the exclusive marketing
rights to his new 2 metre pre-amp. Timothy Edwards RF designs are used by British Telecom amongst others and so you
can be sure that this pre-amp will perform to perfection. It employs the incomparable BF981 which has a better noise
figure at 2M than the often used 3SK88. Spec. Size (tiny) 34mm x 9mm x 15mm (same as Mk1) Noise figure 1.0db Gain
26db Kit Price £4.95 (inc VAT & P&P).

TRANSISTOR

2 N6456

mHz
30

PoutW
60

Pin W
1.25

Volts

Price

13.8

£5 (ine)

Not 3SK68 but BF981 Better 2M noise figure -o.6db £1 .40
line) ZTX 501 Gen. purpose PNP O.SA, 20 for £1 .25 (ine)

BARGAINS

NEW LCD COUNTERS
At last a new range of 5 digit LCD counters that will cover up to 200mHz and give 1KHz resolution to 39MHz. Ideal for most
short wave receivers using common IFs. Similar to the FC177 but cheaper! Supply voltage 5-15V dc. Will operate on 26
different IF offsets. If this counter range won't do what you want probably nothing will. Works with all of Tony Bailey
G3WPO designs, ask for conversion data.
DFC40 G-4MHz £14.95 built
DFC41 0.32 MHz £18.50 kit
DFC42 o.200MHz £21.95 kit
LNA144. OUR ace RF designer Timothy Edwards has done it again! In line
144MHz RF switched pre amp which needs no modification to any rig. Just put
it in the co-ax feed , supply 12V and your deaf rx will have ear ache. Uses the
BF981 with a total of 4 tuned circuits for the best out of band rejection. The
relays are 500hm gas filled with earthed metal cans and are good to over
800MHz. This was originally designed for 'British Telecom Satellite Division'
hence the provision for gold 14GHz SMC connectors. ldB noise figure and
ladB gain is guaranteed to improve all standard rigs on 144-146MHz. Will fit in
standard diecast box (not supplied). Try one in the car under a wing mounted
aerial and be surprised. LNA144 kit £14.95. Built and tested module £24.95.

TONE BURST.

70cm POWER AMPLIFIER At last a cheap and easy UHF
power module by TRW the world leaders in RF modules.
Only 150mW input for a full 15 watt output all the way from
430 to 440 MHz. Use with an attenuator for your hand held
or build a simple TV Transmitter with the circuit provided.
TAW MX15 £12.75

TOP BAND CONVERTER Listen to the other local
nets and OX on 160m with any 2m SSB receiver.
Does not need a large aerial and will comfortably
out perform most commercial receivers.

2M MONITOR RECEIVER. A superb design featuring
crystal and ceramic filters coupled with the MC3359 and
BF981 results in an almost bomb proof monitor. Single
channel with squelch and 500mW audio amplifier. No coils
to wind and little alignment required. Uses standard
crystals from 'PM Electronics'. MON2M Kit £19.95 Built
and tested module £29.95. For professional use on
18-200mHz built and tested module £38.50 including
crystal.

WHO IS nMOTHY EDWARDS? He's 32, licenced for 14 years, was a
senior design engineer at Pye Telecomm and now works full-time
for Timestep. He's also responsible at Timestep for deSigning the
synthesizers and down convertors for British Telecom used on the
current ECS satellite system. He also specified and uses our new
Spectrum analiser and signal generators costing over £40,000.
Now you can see why our amateur modules always work properly
and have full meaningful specifications ..

Probably the smallest crystal
controlled unit available. 1750Hz ± O.1Hz. Supply
5-15V. Will fit in the tiniest of rigs or even
microphones.
TBI Kit £6.50

UC160 Kit £9.95

UC 160 buiH and tested £16.50

GAS FILLED RF RELAY
New Japanese 50 ohm low loss gas filled RF relay. Only 0.3dB loss at 430 MHz with 35 watts input.
Ideal for switching pre-amps and the TRW MX15. BSWR 1.5:1 at 19Hz. 12 volt coil. DR12V £4.75

All prices include postaqe and VAT. Send 3Sp for individual data on any of the above.
Mail order only. Please allow UP to 28 days for delivery.
~
TIMESTEP ELECTRONICS LTD. WICKHAMBROOK. NEWMARKET. SUFFOLK.
TELEPHONE NO 0440 820040

TELEX 817015 TIMST G
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The Communications '84 Show held at the National Exhibition Centre from 15th to 18th May was devoted to all
aspects of professional communications including radio,
fibre optics, data, facsimile and telephone systems. Admission to this event, which is held every two years, is limited
to those with a professional interest in, communications
work, although there was a great deal of interest for the
amateur enthusiast.
The Direction Generale des Telecommunications (the
French telephone authority) had a display of their experimental videophone system, which started in Biarritz
this May with fibre optic connections to the homes of
1500 subscribers. It includes ' an interactive videotext
network with 15 channel cable TV (any two channels may
be selected simultaneously) together with 12 high fidelity
sound channels. Interactive distribution of moving picture
programmes from a local video bank is also included in
the system. Biarritz is becoming known as the first "optically wired city" in this experiment which is unique in the
world. The telephone authority has very ambitious plans
for running optical fibres into millions of French homes
with a target of 6 million by 1992 so as to provide a full
video service, including facilities for seeing the person to
whom one is speaking on the telephone. Its future development will obviously be very dependent on the market demand created by the Biarritz work which will be under
trial for at least two years.
British Telecom had a major stand with many new
facilities including a videoconference demonstration. In a
nearby car park they had a couple of parabolic dishes of
approximately 3m diameter working with an Atlantic Intelsat V satellite and the European satellite. The signals
were received at I1GHz, demodulated in a mobile ground
station and piped into the exhibition hall.
GEC Telecommunications Ltd. of Coventry displayed
a 19GHz narrow band microwave radio system which is
housed in a weatherproof case allowing mounting, with its
antenna, on a pole or similar structure. It is designed for
use at data rates of 2 or 8Mbit/ s over distances of O· 5 to
15km from any rooftop or highrise location. This
manufacturer also showed 140Mbit/ s optical fibre equipment.
.
Eddystone Radio Ltd. (one of the Marconi Communications Group of Companies) of Birmingham announced the new 1650 series of communications receivers
for a.m., c.w. and upper sideband with versions available
for frequency shift keying and lower sideband reception.
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Designed mainly for the professional user, these receivers
are intended to satisfy the demand for highly sophisticated
equipment which is simple to operate. Frequency coverage
is from 10kHz to 30MHz in synthesised steps of 5kHz,
each with seven available bandwidths (400Hz to 14kHz)

The Eddystone 1650 high performance radio
communica tions receiver

GEe 19GHz narrowband digital microwave radio equipment
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for optimum interference rejection. A built-in microprocessor enables a very wide range of operational
features to be called upon by single keying actions. Up to
100 frequencies can be stored in numbered channels.
Stored channels can be scanned or two adjacent channels
can be swept at adjustable rates. Remote control is possible and the store can be programmed by sources such as
bar-code readers or mimic receiver control units. The
received frequency is shown on an 8-digit display to
±5Hz.
A much simpler new receiver is the Eddystone 1590
model for general purpose applications in the 150kHz to
30MHz range, incl uding mobile installations. The 1590 is
suitable for c.w. and a.m. reception and also has provision
for upper and lower sideband reception of A3A, A3H and
A3J transmissions. It incorporates a 5-digit display of the
frequency being received. Ten crystal positions are
provided for high stability working. Both f.e.t. and
m.o.sJ.e.t. devices are used in the front-end stages, which
comprise a cascode rJ. amplifier and a dual-gate
m.o.sJ.e.t. mixer. An l.e.d. indicator is provided to show
which of the six frequency ranges are in use.
Microwave Modules Ltd. of Liverpool displayed many
interesting products including linear amplifiers for
144-146MHz and 430-440MHz (although these ranges
can be extended to 100-180MHz and to 410-480MHz
respectively). The MTV435 is a 20W transmitter
specifically intended for 430MHz amateur TV applications; it incorporates a video modulator with a sync pulse
clamp to ensure maximum output and will accept either
colour or monochrome signals. The complementary
MMC435/600 receive converter is intended for use with a
standard domestic TV receiver to produce a high
reliability receive capability for amateur TV communication. A silicon bipolar input transistor provides an overall
noise figure of better than 1·9dB, with further amplification provided by a BFY90 stage before the signal is passed
to a 3N204 dual-gate m.o.sJ.e.t. mixer. Apart from
transverters for 28, 70, 144, 430 and 1296MHz, special
purpose modules are available such as a 169MHz weather
satellite converter and a 1691 MHz Meteosat GaAsf.e.t.
pre-amplifier, while another module allows the reception of
the v.h.f. 136-138MHz satellite band on a conventional
28-30MHz receiver.
Preselector units for the 406-512MHz range were
shown by NACOM Land Mobile Communications Inc.
This company also offers low pass filters to minimise the

effect of second harmonics in communications systems.
Dale Electronics Ltd. displayed a wide range of d. power
amplifiers, the frequencies ranging from 10kHz to
IGHz-although not in a single unit.
Instrumentation for communications equipment
naturally formed a prominent part of the Show. Isotropic
broad band field strength meters for the 500kHz to 6GHz
range were shown on the Dale Electronics stand. Fieldtech
of Heathrow displayed the IFR FM/ AM 1200 unit,
developed to meet the requirements of most radio maintenance applications throughout the r.f. frequency range of
250kHz to IGHz. This device is a multi-function,
microprocessor controlled communications service
monitor incorporating such measurement facilities as an
d. wattmeter and a SINAD/distortion meter. In the
sophisticated instrument range, the new Tektronix
microwave spectrum analysers cover an input frequency
range from 10kHz up to an amazing 325GHz!

Television receive-only systems (TVRO). The right hand
antenna has a Cassegrain structure

ZS Electroniques Ltd. of Aylesbury had a very wide
range of mobile antennas on their stand. At the other end
of the antenna range, Ferranti Microwave Division
showed 3· 7m diameter TVRO (Television Receive Only)
dishes for the reception of a single analogue TV signal
from the ECS 11GHz satellite. The system can be easily
extended to provide simultaneous reception of up to 12
channels. The figure of merit, G/T, is quoted as 24dB/K in
still air with a typical clear sky. Scientific Atlanta and
other companies had details of larger earth stations
available.
Although the next Communications Show will not be
held until 1986, a new Communications-London event for
professional and business users will take place in Earls
Court, London, from 23rd to 25th April 1985.
•

Multiple Choice Questions-October 1984
Our apologies to readers-in common with the real
exam, question 1-3 contained an error. The correct
version of this question should read 'This series resonant circuit is in resonance when its impedance is" .

The IFR FM/AM 1200

Remote-tuned M F Loop Ant-October 1984
Readers requiring the ferrite ring for L5 can obtain this
from Bredhurst Electronics. The dimensions are
38 · 1 mm old, 25 ·4mm i/d and 6 ·3mm thick.
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A COMPLETE
SECURITY
SYSTEM

FOR ONLY
£39.95 +V.A.T.

contains ;
ConHolUnil
Enclosure & mecharllcal fllungs
Key SWitch & 2 keys
L.E .O: s
5'h- Horn Speaker

A complete Siren and power supply module
which IS capable of providing soun~ levels of
110dbs at 2 metres when used With a horn
speaker. In ad<Mion. the unit provl.d es. a
sta!:lllised 12Voutput up to 100mA. A SWitching
relay IS also Included so that the unit may be
used in COn,uocllon With the US 5063 to lorm a
complete alarm

The haan 01 any alarm system 15 the control
CA 1250

HW1250
K53901

LEDl
HS588
MS 1025

4 htgh Quality surface mounting Magnetic Switches

W ith only a few hours of your t ime it IS pas.sible to assemble and install an
effective security system to protect your !amlly and property. at the am<wngl (
I<MI cost of [39.95 + V .A T. No compromises have been made and no ~orne'3
have been cut. The outstanding. value results ham volume. productlQ(l an j
direc:t supply. ~sembly is stralQht. forward With the. detailed Instructions
provided. When ,nstalled you can enJOY the peace 01 m md tha~ resu lts from a
secure hOme. Should you ~ish t<? incre~~e the level of secu.nty. the systern
may be eXlend~ at any lime With ~Itl~n.al magnetic SWitches. pressure
pads or ullrassonlC sensors. Don't wait un!lllt' s too late· order today
Order code : CS 1370

EXTENDED SYSTEM CS 1480

Price £62.50 +V.A.T.

ThiS system contains, in addit iO':' to the CS 1370, an ultrasoniC detector type

unt!. The CA 1250 offers every possible feature
that IS likely to be reQUIred when cons tructing a
system whether a hlghty sophlsllcaled
InSlallallon or Simply CO,lItOlhng a single
magnetiC SWitch on the Ironl door
_Bu ilt-m elec tron iC Siren drives 2 loud speal!.cls

.~~.a~~I~a~~~t~~?~~~~li~IIChes. pressure
e AnlHamper and panIC facllilY

produces a loud penetrating slidi ng tone wtllch.
when coupled to a SUitable horn speake r.
produces S P L' s of 110dbs at 2 metres
Operating fr om 9· 15V
PrlCl £2.95 +V.A.T.

pamc facIlity
- Screw connections for ease of InSlal!"Ilon
_ Separate relav contacts lor exlernal loads
_Tesl lOopfaclhty

SElF·CONTAINED ULTRASONIC
ALARM UNIT CK 5063
only £37.00 +V.A.T.

only
£9.50
+V.A.T.

CK 5063

SIREN MODULE SL 157

_ SlablhsbJ outpu t voltage
-2 operallnll;l modes full alalrnfantl tamper and

switches . This system represents outstanding value fat money for the htgh
level of security provided. Order Code :- CS 1480

ReqUlles no Installation. Easily assembled using
.. Jr profeSSionally bu llt.and tested modules.
- Adjustable range up to 25 It
_Built-In entrance and eXit deJav
_ BUllt·in t imed alarm
-Key operated SWitch - Off. Test and Operale
- ProvIsion for an extension speaker
-Fully self-contained
- Uses US 5063. PSL 1865. Key SWItch
3901. 3 ~ Speaker 3515
Now you can assemble a really effective intruder alarm at thiS low price USIOlg
tned and tested Rlscomp modules . Supplied With full Instruc\lOns. the kit
contains everything nec~ s~rv to prOVide an effectIVe warning syste!"'l.for VQ~r
house or flat. With a bullt·m LED 1I"1(jlcalor and test poSition the uM IS eaSily
set"\JP requiring ~ installation. ~t may Simply be placed ,?n a cupboard or desk
Movement within lIS
Will Ihen cause the bUlIt",n Siren to produce a
even 110dbs with an additional speaker. All
i 1
fulllnSlructlOns for ease 01 assembly.

t V.A.T
PrOVid es stablhsed 12V output at 85mA and
contains a relay With J amp contacts. The uM is
deSigned to operate With up to 2 ultraso niC
units or 1 mlra-red u01l IR 1470

With tilted a larm time
- Baltery back-up With 1f1ckle Charge facIlity

HARDWARE KIT
HW1250

US S063 + its enclosure. an adcfltional horn speaker and a further 2 magnet c

POWER SUPPLY & RELAY UNIT
PS 4012
p"" ,....

-Provide s eXit and entrance delavs together

_ 3levelsofdlscrimma tlon against false alarms
- Crystal controllor greater stability
- Adjustable range up to 25t t.
_ Built_In delays
_ 12Voperallon
ThiS advanced module uses digital signal
proceSSing to prOVide the highest level 01
se nsltivltv whilst
dlSCtlmlnatltlg
against
potential false alarln cond itions

51h" HORN SPEAKER HS 588

ThiS weathe'-Pfoof horn speaker prOVide s

:~~e:e~~~:i~h~~u~~~:~~rt~~eC~sl~Jo~~~
18650rSL 157

Prk.rUS + V.A.T.

3·POS. KEY SWITCH 3901

Single pole . 3·kev SWitch Intended l or usp. with
the CA 1250.
Price 0 .43 + V.A.T.

ULTRASONIC MODULE
ENCLOSURE
only
£2.95
+V.A.T.
SUitable metal enclosure fot hOUSing an
mdlvldual ultrasonic module type US 5063 01'
uS 40 12 Supplied with the necessary
mounting pillars and screws etc. For US 5063
order
5063; fo r US 4012 order SC 4012

se
INFRA·RED SYSTEM
IR 1470 only £25.61+ V.A.T.

MAGNETIC SWITCH MS 1025
Surface mOunllng supenor Quality·

This attractive case IS deSigned to house the
control unit CA 1250. together with th e
appropriate LE D Indicators and key SWitch
Supplied With the necessary mounting .plllars
and pu~ched fro nt panel, the uM IS 91ven a
profeSSional appearance by an adheSIVe Silk
screened label
Size 200 by 180 by 70mm

Add
15·.pVAT
to.1I
P"'"'
Add 70p
ost and
p~ck10910
all orders

Ba SIC Jow cost ultrasonic detector SUitable for
movement
detection
Wide
range
of
applications featurmg 2 LED indicators and
havlOg adjustable range 5·25 f;riCl [IUS +V.A.T.

R"r'COMP L"MiTED
I
I~

~~~t: ~~u~~,;~~sl~~I;; pm

Dept PW24.
21 Duke Street.
Princes Risborough.
Bucks HP'7 OAT

Closed W ednesday

~~~~I~~ ~,f~~:~lr~~: m

Order bV telephone or

[1.17 + V.A.T.

US 4012 ULTRASONIC MODULE

POS1

~ your cr~~II~~afd ~

~~~~~~s a~:~~o;o~:!'s {~~v~~~ 6326

Conslsllng of separate tra~sm ltl er ~nd receiver
both of which are housed In anrac\IVe mou lded
C<lses. the system provides an InVisible
modulated beam over di Sta nces of up to 50ft.
operating a relav when the beam is broken.
Intended for use 10 SecUfI\V systems. but also
ideal for photographiC and measurement
Size 80 DV 50 by J5mm .
applications.

AUDIO FILTERS
MODElS FL2. FL3. FL2/A
Model FL3 represents the ultimate in

audio filters for SSB and CW.
Connected in series with the loudspeaker,
it gives variable extra selectivity better
than a whole bank of expensive crystal
fil te rs. In addition it contains an automatic
notch fi lter wh ich can remove a "tuner- upper" all by itself.
Model FL2 is exactly the same but without the auto-notch. Any existing or new FL2
can be up-graded to an FL3 by adding M ode l FL2 /A conve rsion kit, which is a stand ·
alone auto-notch unit. Oatong filters frequently allo w continued copy when
otherwise a DSO would have to be abandoned.

Choose from this prc)fe!;siclnall~
produced equipment from UK 's leading radio softv,'are house.

MPTU·l tone encoder/decoder
This phase lock loop circuit is 100% reliable and extremely sensitive.
£69.70 (all plugs supplied) .

BBC Super morse code Tutor
This very sophisticated program includes many special features such as
variable sending speeds and a 750 word vocabulary and enables your
computer to test your ability to receive and SEND, good clean morse.
£6.50 (cassette or disc).

BBC Super OTH location finder
This large program comprises two parts and you can 'toggle ' between
them at any time. The first includes a point to point distance locator,
radial ring score and outgoing and return bearings plus the Maidenhead
Universal Locator system . The second part is a scoring log . £7.50 (HF
and VHF/UHF) .

1~~ !~~~~~!!!!!~!

-----------

Please send me:

I
I
I

o

0

~W

MPTU·Rtty/AmtQf Terminal unil £69.70

BBC Super Morse TutQf Cassene £6.50

I enclose a cheque/postal order for ..
I wish to use my AccessNisa

;:':1':;':1~I~I~I~I":',:' :;':1':"1---'---1r-Ir-I....1~I ~I-I"I

Name ..
Address ..

Prices: Fl2 £B9.70. Fl3 £129.37, Fl2/A £39.67

H"iWI;!!4ij3~fJl~ittl·'~ii3~il~,·tll
Oatong active antennas are ideal for
modern broad band communications
re ceiv er ~ - especially where space is limited .
• highl y sensitive (comparable to full - size dipolesl.

• Broadl 'anri coverage Ibelow 200 kHz to over 30 MHzl.
•
•
•

needs no tuning , matching or other adjustments.
two versions A0270 for indoor mounting or AD370 !illustrated) for outdoor use
very cO'l1pact. only 3 metres overall length , _ orofessional oerformance standards.

Prices : Mod(·1 AD270 (indoor use only)'

£51.75

Both prices include mains povver unit.

Model AD370 ,for outdoor usel £69.00

IMII;f*·iliilljl
f he uniquely effective method o f
improving and maintaining Morse
Code profi ciency. Effectiveness
proven by thousands of users world-wide,
- Practise anywhere. any time at your convenience.
- Generates a random stream of perfe ct Morse in five character groups..
- 070'5 unique " DELAY" control allows you to learn each c haracter with its correct
high speed sound, Start with a long delay between each cha~8cter and as you improve
reduce the delay . The speed within each character always remain s as set on the
independent " SPEED " control.
- Features : long life battery operation, compact size,
Price: £56.35
built·in loudspeaker plus personal earpiece.
Our full catalogue plus further details of any product are avai lable free on reque st.
All prices include VA T and postage and packing,
Barclaycard,
Goods normally despatched within 3 days subject lIJSA ~ACcess Orders-

I
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I
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onthe"i~
AMATEUR BANDS

by Eric DowdBSWS/l G4AR

Reports to: Eric Dowdeswell G4AR, 57 The Kingsway, Ewell Village, Epsom, Surrey, KT17 1NA.
Logs by bands in alphabetical order.
IMPORTANT NOTE! I have been
asked to extend the coverage of this
feature by including a section on
v.hJ./u.hJ. matters in a similar vein to the
present h.f. bands. So if you keep an ear
open on the 144MHz band or the u.hJ.
bands please drop me a line on what you
are hearing and doing in these fields.
Remember the monthly deadline is the
15th of the month, direct to me at the
QTH given above. News from both
s.w.l.s and licensed amateurs will be most
welcome.
The vagaries of S.w. reception are
perhaps the reason why one never gets
tired of listening, or transmitting, on the
hJ. bands. One day a band may be full of
exotic stations from around the world and
a day or so later the band is virtually
dead, quite annoying but intriguing nonetheless. With PW attracting new readers
all the time it is a good idea to recap on
the various methods of propagation of
radio waves, albeit in a general way.
Once an understanding of radio waves is
built up a lot less time will be wasted
looking for signals on a dead band. Only
exceptionally are all the h.f. bands dead at
any given time.
Although Fig. 1 has already appeared
countless times in radio magazines
it is worth repeating again in order to
visualise what is happening to a radio
wave. The very wide range of hJ. bands
available to the amateur (l·8 to
29·7MHz, roughly 160 to 10m in nine
bands) means that each has different
characteristics. Radiation from the sun
creates hollow spheres or shells round the
earth as shown in Fig. 1, all varying in
density and depth, and comprising particles of rarified air that have been ionised
by the sun. When the influence of the sun
goes the layers tend to become more
rarified and to disappear, sometimes leaving only patches of ionisation.
It is fairly well known that the eruptions that take place continually from the
sun's surface (sunspot activity) follow a
very rough cycle of 11 years from one activity maximum to the next, hence the intensity of ionisation follows this pattern.
We have passed the last peak and are
now on the downward trend. The general
effect is that the higher frequencies
become less and less useful to the benefit
of the lower frequencies, as we slide down
the sunspot cycle.
During sunspot maximum the very
popular 14MHz band (20m) can stay
open for 24 hours a day but towards
minimum it will be pretty useless during

IonosPhere~>,..;.,rnco
•..,. .,:.,.~..
.•.

/

F-Layer

/

/
O-Layer
Average 80 km
E. La yer
Average 110 km

190-480km

"-Troposphere
Fig. 1

hours of darkness. Conversely the low
frequency bands will become better and
better as we approach sunspot minimum.
As will be seen from Fig. I the F layer is
responsible for working over great distances when the layer is highly ionised
during daylight, with multiple hops giving
even greater range. It should be apparent
that the lower the angle of radiation from
the transmitter the longer each hop will
be, this always being the aim, achieved by
suitable design of the antenna system. In
general this also applies to antennas
designed for DX reception. If the ionisation of a layer is insufficient to sustain
reflection of the signal, the signal will pass
through the layer and be lost in space.
The seas and oceans make the best reflectors for multiple hop signals which explains why so many Australian and New
Zealand stations can be heard in the UK,
particularly on the 14MHz band in the
mornings, taking the signal over the
South Atlantic and Pacific oceans. The
alternative path over Europe and Asia is
best in the evenings but signals over this
path are seldom as strong as those over
the longer route.
In this context it is worth remembering
that signals are propagated over great circle routes so that a globe is necessary to
visualise the path of a radio signal. The
old Mercator map of the world of our
schooldays gives a completely erroneous
idea of true direction and distance of one
point from another. The RSGB can supply a great circle map which is invaluable
to the DXer.
During the daytime the D layer absorbs signals on the 1· 8 and 3·5 M Hz
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(160 and 80m) bands so that only ground
wave signals are received, but when the D
layer disappears DX signals go up to the
F layers and DX conditions occur. That
is why these bands seem so dead in the
daytime as far as DX is concerned, the
1·8MHz band in particular. At the other
extreme the 28MHz band is excellent during sunspot maximum when the upper
layers of the ionosphere are intensely
ionised and act as good reflectors, but
once on the sunspot downward path only
occasional DX can be worked except for
times of sporadic intense sunspot activity.
Next month I will go through the
bands discussing their individual
characteristics.

In General
For those readers wanting to polish up
their Morse code before taking the test
the following transmissions could be most
useful:
0830
0845
0910
0915
0945
0950
1030

w.p.m.
10
20
10
12
14
11
12

GXI
GZU
GZU
GXI
GZU
GZU
GZU

1045
1100
1130
1330
1400
1500
1530

w.p.m.
16
14
16
12
14
18
18

GXI
GZU
GZU
GXI
GXI
GXI
GZU

Station GZU is on 2·2175MHz and
5·4MHz while GXI is on 2· 196MHz.
The above information courtesy of the
Royal Naval ARS Summer News Letler.
The time is presumed to be local clock
time.
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:/:.. It is worth remembering that a great
:' deal of experience in copying DX signals
': can be gained by taking part in the many
cbonhtests that take dplace dUs~ing the year ,
ot on s.s.b. an c.w. mce most 0 f
': : these contests are multi band it gives the
s.w.1. a good chance to utilise the receiver
to its maximum advantage, moving from
band to band as conditions change. One
does not have to send in an entry but it is
:' interesting to check the score made
:: against the contest results when they are
,~ puhlished.
~:
Initially it will be difficult to copy all

on the air
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easy. The standard phonetic code is used
a great deal on s.s.b. with many variations with which one can soon become
familiar. For best results a multiband antenna is a must if the receiver is to perform well. A long wire plus a.t.u. is
probably the simplest answer, tuning up
the antenna for the band in use.
It goes, almost without saying, that
headphones should be used especially for
the weaker signals, and to cut out extraneous noises. Contests are the time to
build up the number of countries heard or
worked and bands which may normally
appear to be inactive spring to life during
a contest. Supposed bad conditions are
often no more than a lack of activity on a
band.
A mass of information on forthcoming
contests on all bands as well as the results
of past contests can be found in the
RSGB's monthly journal Radio Communication issued to members.

ORP Corner
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:::
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:::

i::
:"
:.': :.':.'
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.'.
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While most people found the 28MHL
band pretty dead Phil Dykes G4XYX
was not only hearing good DX but working a lot of it, too, all on his modified CB
rig with its IOW p.e.p. output and a halfwave dipole only 5m above ground. He
worked CE3DNP with a solid 15-minute
QSO, EA6VT, EA8AHT, DH/KA2VSI,
PY I YT with an S-7 report, and ZP5JY
for another new country. Phil also heard
9L, EL, ZS, A2, ex, LU and UA9.
Listeners may be puzzled by the odd
callsign like that mentioned above
DH/KA2VSI which is the KA operating
in Germany. This is now the new way of
expressing the use of one's callsign in
another country. Personally I don't like
it at all , much preferring the old
KA2VSl/DH format. In fact in the latest
RSGB call book the stroke sign has been
omitted and we are left with sillies like
G4VK4AIZ and suchlike. Who are the
unseen faces that dream up these
ridiculous practices?
Bill Stevenson G4KKl or Swmton,
Greater Manchester, goes from strength
to strength with his low-power operations, around 3W output on c.w., working
N2DAN, VE3AX and W2AG all on
14MHz c.w. The receiver is a Lowe
SRX30 and the antenna a 20m-long wire,
centre-fed with 3000 flat feeder and a.t.u.
Stations heard on s.s.b. included

.....:.:.:.:-:-:-:.:.:.:-:.:.:.:...........................;.
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G4THQ is the club station of the
British Telecom HQ Amateur Radio
Group

CE3EEO and LU5FCI on 3·8MHz, then
OA4CDG and ZL4KE around
7·05MHz, and on I4MHz AP2AU,
TA2RA, 5N3RTF and 9H IBB .

OX Bands
A striking increase in logs received this
month seems to indicate that the holiday
period has come to an end! Opinion is
that the h.f. bands have been fairly dismal
of late with the lower frequency bands
carrying more and more traffic.
Paul Price in Merthyr Tydfil, MidGlam, comments on the excellent net on
7·045MHz with PY's, 6Y5, A92 and
many other delectable calls to be heard
on s.s.b. but cautions against falling into
the trap of listing all the calls bandied
about on the frequency without actually
hearing the stations concerned. Paul's
Sony ICF200 I with a telescopic whip
brought in HKOHEU and VEICHG/4U
(Golan Heights) on 14MHz, plus
A92NH, PY7ZZ, 4X4JO, 6Y51C and
the HKO again, on 21 MHz.
Newcomer to the column is David
Richardson of Peterborough who has acquired an FRG-7 used with a I5m-long
wire with an old CB a.t.u. which only
covers the 21 and 28MHz bands. On
3·5MHz he logged C3ISD in Andorra,
on to 7MHz and JY9WR, YB2BLI,
VK61R and 5X5GK. On 14MHz it was
C6ANU, J73CB (Box 389, Roseau,
Dominica, Windward Is), SJ9WL at
Morokulien on the borders of SM and LA
with cards to SM4FTF, T77C in San
Marino, V85GA on Brunei, YT2P on
the Palagruza Islands and cards
to YU2CBM, special event station
4X75TA, 9M2HB and 9Y4MP (QSL
W3HIK). C53FG came up from the
Gambia, plus JY9CL (QSL G3MUL)
and YBOBST were found on 21 MHz.
Roger Edwards of Barnes, London
SW 13, is now active as G IIWZ . He has
started on the 430MHz band (70cm) with
an FT-790R and a 19-element Tonna
beam but retains his FRG-7700 and long
wire. DX logged on the h.f. bands included HH2WL, XT4BR, VP8ADR, and
6T2TR which looks like the Sudan. Only
catch on 28MHz was Vatican station
HV3SJ.
Following promotion at work Andy
Durrant now reports from a new QTH, in
Swindon, Wilts, with a 47m garden for
his antennas. At the moment he has two
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long wires feeding into an a.t.u. On
14MHz he found A92DQ, V85GA,
TK5BF (Corsica), A7IAO and 3WIP of
Vietnam.
Bob Parsey BRS85875, of New
MaIden, Surrey, uses the receive side of
an SB 10 I transceiver with a 40m-Iong
end-fed antenna. On the I·8MHz band he
caught EA4KL, and a couple of SPs on
s.s.b.; on to 7MHz and SV I UN,
VU2CVP, YV2NY, ZD7DW and :"
5B4JA. Up to 14MHz and A 7IAD,
HL4CCM, KL 7Y , JY5CI, YB4FU (QSL
Box 27, Bangka Island), 5U7LD and
5V IBJ. Of interest on 2IMHz were
C53EK (QSL to Box 2596, Banjul, Gambia) , VP8AXJ (QSL G4NFT) and
6WINM.
After thinking that Dave Coggins had
deserted this column for another he came
good this month with another of his excellent logs from Knutsford in Cheshire. .::
The work load is shared betvveen an :::
AR88D and an SRX30 with an end-fed :.:
wire antenna. The 3·5MHz finds show:::;::
how this band is really coming into its
own now and it should continue to im- :::
prove as we move into the winter period.
So around 3·8MHz he logged A92P, ,,:
CE8ABF down in Tierra Del Fuego, ..
VK6HD, ZS3HL and Z2IEV a rare
catch on this band. The CE8 was found
around 0530Z, the remainder between
2000 and 2230Z. The 7MHz band
produced CP8HD, OA2AGR, TIIHP
and 4 K ICE Y in Russian Antarctica on
7 ·048MHz at 2240Z , plus VK2,3,5 and
7. Old timer KH6IJ came up on l4MHz
as well as KL7Y , VE8RCS at Alert, near
the North Pole, and YI I BGD. Only.:·
Europeans and a few W's were found on
the 10MHz band and Euros only on
18MHz, all C.w. of course. It is a pity that
the restrictions on these two bands seem
to have damped down any interest that .:,
these new allocations might have engen- :::
dered. These restrictions should be lifted
in due course when the bands may be .'.
fully exploited by amateurs.
..
In Harrogate, N . Yorks , Marcus
Walden has been joined by his brother
Dominic in the quest for DX on their ..
DX302 and 20m-Iong wire antenna in the '.'
attic. They both enjoyed a stint in the '::
Cray Valley SWL contest managing
some 8000 points. Marcus is now busy i::
swotting up the Morse code with an eye
on the future. Marcus concentrated on
three bands 3·8/ 14/ 28MHz with C3IOF, :,:
EA8KE, JY9CL of Box 2353 Amman, ..
and YVIBVO on 3·8 or thereabouts. On [:.'
14MHz he found A92P , KL 7NT, ..
S79WHW, VP9LD, V2AZM with cards
to WB8SSR or direct to Box 330, Antigua , XT2BR , YB6MF (Box 232
Medan), 4KOB thought to be in Russian ..
Antarctica with cards to UAIMU,
4S7EA, 5H3VB, 8Q7AV and 9M2CW.
The 21 MHz band came up with
A22WZ, HH2Q, OE8AJK/YK, TZ6FE
(QSL DL4BC), VP8AOB , VQ9CI,
V2AN (QSL to WB8SSR), WB3KBZ/
VP9, ZS6BCR, Z2IBN, 3D6AL (Box
64, Manzini), 5Z4JD of Box 6, Migwani,
near Kitui, Kenya, 9J2DX (Box 71979,
Ndola), 9U5JB (QSL ON5NT). Brother
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Part of the 4-day summer camp
site of the Wimbledon ARC at
Chessington, Surrey, operating on
all bands from 1·8MHz to an OSCAR 10 set-up on v.h.f./u.h.f. The
special callsign GBOWIM was used
to celebrate the club's 21st anniversary

Dominic found VQ9CI, YB3DC and
9M2DC all on 14MHz.

Club News
The steadily increasing amount of informa·
tion received from clubs every month and the
limited amount of space that can be given to
this feature means that only basic information
on club activity can be included. For potential
members of clubs or visitors it is usually suf·
ficient to have the telephone number of the
secretary or PRO and the meeting place, dates
and times. Either ring the sec for further information beforehand or simply go along to a
meeting. Either way, you will be most
welcome.
Acton, Brentford & Chiswick ARC G3IIU
The new amateur licence schedule and the
IARU Region I confercnce will be the subject
of the meeting on Tuesday , November 20, at
7.30pm, Chiswick Town Hall, High Road,
Chiswick, London W4 . Sec is W. G. Dyer
G3GEH, 188 Gunnersbury Avenue, London
W3 .
East Antrim ARC GI4KKK Second Tuesday at Fairview Primary School, Hillmount
Avenue, Ballyclare, at 8pm. Ballyclare 41655
will find the sec D. C. Simpson GI4PRH .
AyclitTe & Shildon ARC A new club
meeting at the Sunnydale Leisure Centre, Mid·
dridge Lane, Shildon, Co. Durham, at 8pm
Tuesdays, with RAE and code classes
available. E. W. Bates is sec on (0388)
774466, or try (0325) 314638.
Banbury ARS Last Thursday at SI. Paul's
Church Hall, Banbury, time unknown but im agine 7.30 would be fine. Sec J . Burrell
G80ZH is on (0280) 702900.
Blackmore Vale ARS The old coach house
behind the Bell & Crown at Zeals, Somerset,
with second Tuesday the main meeting with
lectures, demos, films, etc., and fourth Tuesday a chat and projects evening. RA E classes
begin in December. Sec is Bill Bailey GIGRG
on Templecombe (0963) 70969.
Braintree & District ARS G4JXG G6BRH
Don't overlook new venue of SI. Peter's
Church Hall, St. Peter' s Close, B'tree, first
and third Wednesdays at 8pm, with own car
park and talk-in on S 15. Sec Jeff Roberts
G60lX can be found on (0376) 47525 in the
daytime or on 44847 in the evenings. Novem-

Congratulations are in order for
regular David Price of Wellington,
Somerset on getting his callsign G lJDS
and he has been busy on the 144MHz
band with a borrowed rig. I'm glad to
report that David is now hard at it learning the Morse code for a rapid change to
an "A" licence. Good luck on the air OM.
On the h.f. bands David has a Yaesu
7700 plus a Hygain 12AVQ vertical antenna catching TR8JYC and LE4A on
21MHz but concentrating on l4MHz for
OD5AS, HH2Q, HH2WL (QSL KA 7Z),
9Q5MA, VP8LP (QSL G3VPW) ,
VP8AXJ, VU2VS, XT2BR, KL 7RA and
EL7W.
Yet another reader goes the way of all
flesh, namely Paul Martin, faithful servant over the years, is now G IJOU ,
residing in Dartford, Kent. He intends to
start off with an FT -10 I driving a
transverter to the 430MHz band. Code
practice is under way so the FT -10 I will
be handy on the h.f. bands in due course.

At the recent IARU Conference the
DX window on the 3·5MHz band between 3·790 and 3 ' 8MHz was extended to
3·775MHz. According to the RSGB 's
Council Letter there is no objection to
local QSOs wi'thin the \vindow when no
DX is possible, One should assume that
DX working is possible from two hours
before sunset until two hours after sunrise
except during December and January
when DX working is possible throughout
the 24 hours.
Denis Norton's set-up in Shepherds
Bush, London W6 comprises an FRDX500 receiver plus SST-T6 a.t.u . and
Datong FL2 audio filter all fed from
either an all-band 14AVQ or a 20m-long
wire. The short log is due to other commitments rather than bad conditions! On
14MHz Denis logged VU2DDJ at
0700Z , 6Y5MJ, 9Y4NP , 3A2EE,
XT2BR, 4KOB who is presumably in
Antarctica, and VQ9CI on Diego Garcia
Island.

Cheltenham ARA G5BK In the Stanton
ber 7 meet deals with hJ. antennas, with a
Room , Charlton King's Library, C'ham, with
junk sale on the 21 st.
a natter night on Friday, November 16, and
Basingstoke ARC G3TCR G8JYN Second
Tuesday at the Swan Inn , Sherbourne St.
the AGM on Friday, December 7. Contact
John, near Basingstoke, Hants , at 7.30.
Gillian Harmsworth on C'ham 525162.
November 13 is the Constructors' Contest,
Cheshunt & District ARC G4ECT
with the Christmas Social on December 11.
G6CRC Wednesdays at 8, the Church Room ,
Sec Eddie Thompson G4SQZ resides at 21
Church Lane, Wormlcy, near Cheshunt,
Wigmorc Road, Tadley, B'stoke, Hants.
Herts ; with Peter Tingey of the BBC talking
on TV receiver design on November 7, the
Biggin Hill ARC G4RQT G6TBH Third
AGM on the 21st, and a natter night on the
Tuesdays at 8.30pm, St. Mark's Church Hall ,
28th. Make a note of the following meeting, on
Church Road, Biggin Hill, Kent, with a winter
remote imaging by G8LOK on December 5.
junk sale on December 18. Sec is lan Mitchell
Sec is Roger Frisby G40AA, on Hoddesdon
G4NSD on Westerham (09598) 376.
464795.
Bridgend & District ARC Third Fridays at
the YMCA, Angel Street, Bridgend, at 7.30
Chichester & District ARC Fernleigh Cen for main meetings with first Fridays allotted to
tre, 40 North Street, Chichester, first Tuesday
nattering and on-the·air with the club's hJ. rig.
and third Thursday at 7.3 0pm . November sees
. a junk sale with the seasonable social 011
Sec is Trevor Morgan GW4SML, 4 Rhiw TreDecember 20. Sec C. Bryan G4EHG is to be
maen, Brackla, Bridgend, Mid -Glam.
found on Chichester 789587.
North Bristol ARC G4GCT A display by
North Cornwall RC Established just a
the club at the local library runs on until
year, this club reports in for the first time.
November 10. Otherwise every Friday at 7pm
Many outside visits have been a feature, as
at the Self-Help Enterprise, 7 Braemar Cres·
have the code classes under G4WMJ produc cent, Northville, Bristol. Features are an RAE
ing eight new G4's . First Wednesdays at the
class and advanced code classes for those
RAOB HQ , Fore Street, Camelford, at
above 12 w.p.m. Sec is Ted Bidmead G4EUV
of 4 Pine Grove, Northville, Bristol.
7.30pm and all welcome. Sec is John Hessom
South Bristol ARC G4WA W Wednesdays,
G4FHL on Cameiford 770406 or the PRO
7.30, the Whitchurch Folk House. East DunJohn West G61CW on Bude 4976. The 4CX dry Road, Whitchurch, Bristol, with a 28MHz
250 amplifier is the subject for November 7.
Coulsdon Amateur Transmitting Society
band activity evening on November 14 and
G4FUR Second Monday and last Thursday
Top Band the subject on the 21 st. Th e 28th
at St. Swithun 's Church Hall, Grov elands
deals with pocket ' fones, while December 5
Road, Purley, Surrey, at 8. An RSGB video or
has a lecture on test equipm ent. Sec is Len
film show will take place on November 12,
Baker G4RZY, on (0272) 834282.
with code tuition on the 29th. Make a special
British Telecom HQ AR Group G4THQ
note of the bazaar on Sunday. December 2,
Not a club in the strict sense but a group net
on 3· 75MHz s.s.b. on Wednesdays at 8pm .
with trade stalls, refreshments , and a
Christmas flavour all round . More on this and
run by G3BYW with the club call G4THQ ,
the club generally from Richard Goring
open to all B. Telecom employees or of the
G6VYT on Downland 54319.
Post Office, with retired PO amateurs most
Dartford Heath DF Club Pre-hunt meeting
welcome. Sec is Jeff Clarke G3TIS, on 01·621
Tuesday, November 6 for hunt on Sunday,
5569.
November 11 , at the Horse & Groom , Leyton
Bury ARS Tuesday evenings at 8pm, the
Cross, Dartford Heath, Dartford, Kent, with
Mosses Centre, Cecil Street, Bury, principal
ditto on December 4 and 9. Pete G8DYF is
gathering being on the second Tuesday .
hunt organiser on Greenhithe 844467.
November 13 deals with home-brew p.c.b.s,
Dunstable Downs RC Fridays at 8, Chews .
with the AGM slated for December 11. Sec is
House, 77 High Street South, D'stable. Beds.
Brian Tyldsley G4TBT, on Burnley 24254.

63

Practical Wireless, December 1984
www.americanradiohistory.com

on the air
The SEGB gives a talk on November 9 and
there are two films on the 23rd, A eriai Circus
and Secret Listeners. P. A. Morris G6EES is
sec on (0582) 607623 .
Ealing & District ARS G3UUP Tuesday
evenings at 7.30pm, the Hanwell Community
Centre, 7 I a Northcroft Road , London W I 3,
with a wide range of interests from R TTY to
micros. More from Anton Berg G4SCR on
01-9971416.
Edgware & District RS G3ASR Second
and fourth Thursdays at 8, 145 Orange Hill
Road, Burnt Oak, Edgware, Middx. Novem ber 8 is an "Emmett" key evening, while
G3PSP talks on professional video tape
recording on the 22nd. Prepare yourself for
the junk sale on December 13. Sec is John
Cobley G4RMD, 4 Briars Close, Hatfield,
Middx, or H'field 64342.
Exeter ARS Inter-club quiz on Monday,
November 12 at the Community Centre, St.
David's Hill, Exeter, time unknown but sec
Hugh Edwards G4RUT on Exmouth 273157
ought to be able to help.
Fylde ARS First and third Tuesdays at the
Kite Club, Blackpool Airport, to which members of the club automatically belong.
G3KEN will talk on radio astronomy on
December 4, with the Christmas party on the
18th. Meeting time is 7.45pm. Sec H. Fenton
G8GG is on Lytham St. Annes 725717.
Glossop & District Radio Group Seems to
meet at the Nag's Head at 8pm with the AGM
on Thursday, November 29. Only contact
supplied is that of the treasurer Eric Calvert
G4EIC at 6 Barber Street, Padfield, Hadfield,
via Hyde, Cheshire.
Hastings Electronic & RC G6HH GIHHH
Main meeting third Wednesday at 8, West Hill
Community Centre, with Ron Fulton speaking on image processing on November 21. The
Christmas social is on December 19. The
micro group meets every other Tuesday,
which I make to be November 13 and 27, at
the Ashdown Farm Community Centre at
7pm. Fridays are chat nights for the club with
a film show on the last Friday. Complicated,
isn't it? Sec is Dave Shirley G4NVQ on
Hastings 420608.
Hilderstone RS Founded only in July, the
club is looking for members, including beginners, to amateur radio, with constructional
work to the fore. Your contact is Ken Smith
G3J IX, Staple Farmhouse, Staple, Canterbury, Kent. The club evolved from an RAE
course run at the Hilderstone adult education
centre, with meetings there at 7.30 on Fridays.
Location: St. Peters, Broadstairs.
Hornsea ARC G4EKT G6EKT Weekly on
Wednesdays, the Mill, Mill House, Atwick
Road , Hornsea, at 7.30, starting with lectures
and Morse code classes. Sec is Norman Bedford G4NJP on (0262) 73635.
Inverness ARC The Cameron Youth Club,
Planefield Road, Inverness, Thursday evenings at 7.30 with the accent on constructional
matters. Sec is David Jones GM4SXD on
(08083) 240.
Ipswich RC G41RC Second and last Wednesdays in the Club Room of the Rose &
Crown, 77 Norwich Road, Ipswich. Novem ber 14 has G4BJO talking on weather fronts
and radio propagation, with the annual social
event on the 21 st. Make a note of the inter club quiz due to take place on December 12.

Hon sec is Jack Tootill G4IFF, available on
(0473) 44047.
East Lancashire ARC First and last Tues days with a lecture or demo on the first , the
second being more informal. All at the Conservative Club, Cliffe Street, Rishton , at 7.30.
So says PRO Stuart Westall G6LXU , on Accrington 393457.
Leith Nautical College AR & Electronics
Club GM4AXG Mondays at 6pm in T2-4,
the electronics lab, where there is plenty of
gear available for use by members, so construction takes a prominent place at the club.
Sec Susan Beech is GM4SGB and is to be
found at the College located at 24 Milton
Road East, Edinburgh.
Lincoln SW Club G5FZ G6COL Second
and fourth Wednesdays at the City Engineer's
Club, Central Depot, Waterside South, Lin coln, at 8, with code and RAE classes for the
members. Of note is the Christmas Family
Get-together and home-made wine competition on December 12. Contact Pam Rose
G4STO at the club's address.
Manslield ARS First Friday and third
Tuesday at the Victoria Social Club, Princes
Street, Mansfield, with sec Keith Lawson
G3AAH at 233 South well Road West,
Mansfield, Notts, around to assist. A bulTet
disco will be held at the club on December 7.
Newark & District ARC Formal meetings
on first Thursdays at 7.30, the Palace Theatre,
Appletongate, Newark. Informal meetings at a
"'local pub" around the middle of the month,
says sec Roger Hiscock G4MDV of East
Stoke 539.
ARC of Nottingham G3EKW G6CW
G8IUT Thursdays at 7.30, in the Sherwood
Community Centre, Mansfield. Road, Nottingham , with G3KDQ holding forth on antenna experiments on November 8, G2FUB
talking on keyers on the 22nd and " the other
man 's shack" is the subject for the 29th. Jim
Towle G4PJZ is the sce available on N'ham
624764.
Oldham ARC The Bunker, Wheatsheaf
Hotel, Derker Street, Old ham, on Mondays at
8.30. More on the club from Fiona Butterworth G4SPX on.o61-652 8862.
Salop ARS G3SRT A change of venue has
been announced. Now it's the Olde Buck's
Head, Frankwell, every Thursday evening at
8. Planning permission is the subject for
G4HFX on November 8, otherwise natter
nights. The pre-Christmas event is scheduled
for December 20. In the fourth and final dJ.
event of the year, two as yet unlicensed X YL's
beat their respective husbands to the catch!
However, a mere OM won the trophy for the
year. Your YL secretary is Diane Parslow
G4XBI, 1 Willington Close, Little Harlescott
Lane, Shrewsbury.
Southdown ARS First Monday at the
Chasely Home, Southcliffe, Eastbourne, with
G2LL dealing with OSCAR 10 on November
5, starting at 7.30. PRO is P. Henley G8IQO
on E'bourne 763123 .
Southend & District RS Gathers every Friday at the Council Offices, Rayleigh , Essex,
opposite the church, starting at 7.30. More
from Brian Wood G4RDS on (03745) 50494.
Southgate ARC G3SFG Second Thurs days at the St. Thomas' Church Hall, Prince
George Avenue, Oak wood, London N 14, and
close to the Oak wood underground station.
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There will be a construction contest on
November 8 plus a film show, with the AGM
on December 13. PRO is Robert Snary
G40BE on 01 -360 6555 .
Spalding & District ARS G4DSP Second
Friday of the month at the White Hart Hotel,
Spalding, Lincs, at 8pm. There is a constructional project contest on November 9, and in
December there is the Christmas Social and
junk sale on the 14th. Hon sec Betty Whitley
G6YBL can be found on (0775) 2781.
Spen Valley ARS G3SVC Thursdays at 8,
the Old Bank Working Men's Club, Mirfield,
with Aldis lamps the subject for November 15
and G4DZU on Moonbounce (e.m.e.)
operating on the 29th. The Christmas gathering is down for December 13. Sec T. J. Clough
G4PHR can be found on Mirfield 499397.
Stockton & District AR Group G4XXG
Every Wednesday at 7.30 in the Billingham
Community Centre. Morse code and RAE
classes are under way. Sec John Walker
G6NR Y responds to (0642) 582578.
Stowmarket & District ARS The Maltings
Entertainment Complex, opposite the railway
station in Stowmarket, first Mondays of the
month. The social will just be over now, but
make a note of the presidential lecture by
G4BJO on weather and propagation, on
January 7. Club sec is J. Lowe G8SCB,
"Bulan", 35 Barking Road, Needham Market,
Suffolk.
Street & District ARS First Tuesdays at
Strode College with full details of events from
Colin Webber G4SCD on (0458) 45145.
Sutton & Cheam RS Third Fridays at the
Downs Lawn Tennis Club, Holland Avenue,
Cheam, Surrey, at 7.30pm, with natter nights
at the club on the first Mondays. The
Christmas get-together is down for Friday,
December 21. Your sec for further irifo is
Alan Keech G4BOX of 26 St. Alban's Road,
C heam, Surrey.
Todmorden & District ARS A crime
prevention officer will address the club on
Monday, November 5 at the usual meeting
spot, the Queen's Hotel, Todmorden, at 8pm,
normally the first Monday of the month.
Social sec is E. Tipping, 3 Cliffes Villas,
Longfield Road, Todmorden, Lancs.
Torbay ARS G3NJA G8NJA Every Friday at Bath Lane, rear of 94 Belgrave Road,
Torquay, plus the last Saturday of the month.
New sec is Brian Wall GIEUA of 48 Pennyacre Road, Teignmouth, Devon, or
T'mouth 78554.
Vange ARS G3YCW Every Thursday al
8pm, the Barstable Community Centre,
Basildon, Essex, with junk sales every month
plus talks and lectures. Sec is Mrs D.
Thompson on (0268) 552606.
Verulam ARC RAFA HQ, New Kent
Road, off Marlborough Road, St. Albans, on
the second and fourth Tuesdays, with G4DJX
speaking on operating techniques on Novem ber 27. Club sec is Hilary Claytonsmith
G4JKS on St. Albans 59318.
Wakelield & District RS G3WRS Meeting
on Tuesday, November 13 is a pie-and-pea
supper at the Rose & Crown at Methley, with
an on-the-air and natter night on the 27th.
You can work out the club's "alternate Tuesdays" from that. Normally meets at Holmfield
House, Denby Dale Road, Wakefield, at 8pm,
with Morse tuition beforehand. Details from
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WaIter Parkin G8PBE on W'field 378727.
Mid-Warwickshire ARS At 61 Emscote
Road, Warwick, at 8pm on second and fourth
Tuesdays. November 13 is natter night and on
the 27th are some RSGB films. The Christmas
"do" is scheduled for December I!. Further
info from sec Carol Finnis G4TIL on
Southam 4765 .
West Bromwich Central RC G4WBC
Sunday evenings at 8, the Victoria, Lyng
Lane, W. Brom, with RAE assistance and
code classes. John Bates G6ZLW on 021-553
0531 is your contact man.
Wimbledon ARC Second and last Fridays
of the month at St. John Ambulance HQ, 124
Kingston Road, Wimbledon, London SW 19.

Meetings start at 8 with refreshments around
9pm. Sec GeofT Mellett G4MVS of 26 Paget
Avenue, Sulton, Surrey, is giving up the job of
sec and a new face will be around by the time
this appears in print. Thanks for all your help
in the past, OM .
Wirral ARS G3NWR Get along to the new
venue, the Parish Hall, Heswall, said to be
behind the church ofT Milner Road, Heswall,
on the first and third Wednesdays at 7.45,
with the likelihood of a talk -in on
144· 725MHz. It's the Chairman's night on
November 7 so anything may happen. On
November 21 it's computers and amateur
radio, a talk. On December 5, G3CSG deals
with the Japanese " Morse" code. Sec is Cedric

Cawthorne G4KPY, on 051-625 7311.
Wirral & District ARC G4MGR G8WDC
Second and fourth Wednesdays at the lrby
Cricket Club, Irby, Wirral, with club net on
SI3 (145 ·325MHz). More from sec Gerry
Scott G8TRY on 051 -6301393 .
Yea vii ARC G3CMH G8YEO Thursdays
at 7.30, the Recreation Centre, Chilton Grove,
Yea viI , with G3MYM dealing with
"magnetoionic" splitting of radio waves on
November 8, the same speaker on a v.f.o.
QRP transmitter on the 15th plus G6XME explaining the use of Smith charts in designing
gamma matches on the 22nd. The 29th is
RAE revision and natter night. More from sec
Eric Godfrey G3GC on (0935) 75533.

/MEDIUM WAVE BROADCASTBAND DX

by CbMmsMoHoyC88US

Reports to: Charles Mol/ay GOBUS, 132 Segars lane, Southport PRO 3JG.
The antenna tuning unit (a.t.u.) used by
the s.w.l., otherwise known as a pi (rr)
network or a Collins Filter, is essentially
an impedance matcher. A bewildering
collection of names guaranteed to confuse
and frighten off the uninitiated. All the
device does is to ensure that the energy
picked up by the antenna goes into the
receiver and none is reflected back to be
re-radiated and wasted. The a.t.u. goes
between antenna and receiver (Fig. I) and
since 'it does not have a power supply one
has the impression of getting something
for nothing.
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tennas." It covered I OOkHz to 30MHz
and appe ared to be just what I was looking for, so I sent for the kit. The small
physical size of quite large value inductors brought back memories of my first
home made tuning coil wound on a length
of postal tubing. Technology has come a
long way.
The a.t.u. certainly improved reception
on the boat. Signals could easily be
peaked up and the sharpness of the tuning
surprised me. The kit does require soldering to assemble it though. I can never understand why some people shy away
from soldering. It is a techniqu e that can
be learned in a few minutes, but do not
practise on expensive gear. Try soldering
a few short pieces of wire togeth er for a
start. Use a modern soldering iron (electric) with cored solder intended for electrical work. Plumbers' solder and a 21b
iron heated on th e gas are out.

a.t.u.

J
1
I

-~

A
E

Receiver

Fig. 1
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Resonating the Antenna
Short wave listeners use their a.t.u. to
match a random wire to the receiver but
problems arise on the medium and
longwaves when the antenna is short. I
have been trying to improve m.w. reception on a small boat where the antenna is
about one hundredth of a wavelength at
the middle of the medium wave band. An tennas can be electrically lengthened by
placing an inductor in series (Fig. 2) and
it can be tuned with a variable capacitor
in series or parallel with the inductor.
This way we can resonate the antenna to
the desired frequency and peak up a weak
station.
It was while thinking along these lines
that I came across the note in the
Products section of the July PW about
the Cambridge Kits Antenna Tuner. "The
device has switched series and parallel
,tuning to suit long and short end-fed an-
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Local Radio DXing
My total of daytime, ground wave DX
has now passed 30, some of the latest being Radio Cornwall (Redruth) on
630kHz, Radio Leeds on 774, Radio
Foyle 792, Severn Sound 774, Radio
Wyvern 954 (not 990 as listed last
month), Signal Radio in Stoke 1170,
Radio 2 IO in Reading 1431. Radio Foyle
in Londonderry with IkW is interesting
as it carries its own programme for part

I

of the day, relaying BBC Radio Ulster for
the remainder.
Readers may be interested in my set up
for daytime DXing, which does require
an outdoor antenna. Since there is little
interference during the day a loop is not
so useful as it would be after dark. I
decided to get right out of the house away
from electrical noise and TV buzz. A
table was tixed up at the far end of th e
garage some 6m from the house. The
receiver, a DX 160, is powered from a car
battery instead of the mains. The antenna, about 12 metres long and 4 metres
above the ground, is fed to the set via the
Cambridge Kits a.t.u. The earth is a
Tandy earth rod driven into the ground
outside the garage.
To my surprise, TV buzz disappeared
but it could be brought back by running
the set from the mains. The antenna,
though shorter than I would have liked,
runs from the garage away from the
house well clear of electrical noise. It is
not the length of the antenna so much as
its location that counts.

Latin American DXing
Continuing from last month and
Caribbean DX, we move onto mainland
South America. The long seapath across
the Atlantic seems to favour propagation
to the UK, while fadeouts are less frequent than on more northerly tracks. One
can often hear DX from South America
when North America is inaudible.
Brasil comes in well in the UK. Listen
after 2300 on 1220kHz for Radio Globo
in Rio de Janeiro. Identification is easy as
the language is Portuguese while the style
of programming and the music, once
heard, is not likely to be forgotten. Others
to search for are Radio Bahia in Salvador
on 740, Radio Jornal in Rio on 940,
Radio Globo in Sao Paulo on 1100.
Venezuela too, comes in well. Listen
on 750kHz for Caracas, on 1020 for
Radio Margarita, on 1120 for Ondas del
Lago in Maracaibo, on 12 10 for Radio
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Coro and on 1220 for Radio Aeropuerto
International in Maracaibo. Radio el
Mundo in Argentina can sometimes be
heard on 1070, Radio Sutatenza in
Colombia on 960 (you will need a loop to
catch this one), Radio Monte Carlo in
Montevideo Uruguayan 930kHz. All of
these have Spanish programming.

Reception Reporting
Sending a reception report to a
medium wave station and hopefully
receiving a QSL requires a different approach from what we are used to on the
short waves, where stations expect their
signal to travel great distances. All but a
few medium wave broadcasters are aimed
at a local audience so the station does not
expect and may not even want to hear
from distant listeners. A report giving
SIN PO or SIO ratings is unlikely to be of
any value. What we have to do is to convince the station that we really heard it
and then to rely on goodwill for a reply .
We have to supply programme details
that can be checked and we must send
return postage. An international reply
coupon, obtainable at a main post office,
is acceptable in most countries, but for
Latin America unused postage stamps of
the country concerned, obtainable from
stamp dealers (philatelists). are better.
North American m.w. stations are
good verifiers. They are easy to write to
as the language is English and we can
compile an address out of the callsign and
the location. Who do we write to? Send
the report to the Chief Engineer. The
reason for doing this is that there will be a
logbook at the transmitter, updated by
the duty engineer, giving some details of
what goes out over the air. It is against
this log that the reception report will be

checked. The log does not list titles of
pieces of music but it should include times
of station identification, weather reports,
news bulletins, names of programmes and
of sponsors. The time to collect this data
is on the hour and the half hour and a
tape recorder is invaluable as a lot of the
information may come over too quickly
to copy longhand. Quote the times (and
the date) in that appropriate to the station
e.g. Eastern Standard Time (EST) for
eastern USA in winter. If you don't know
their local time zone then give UTC
(GMT).
The principles outlined above can be
applied when writing to any major broadcaster where English is likely to be understood. A few OX clubs produce report
forms that enable the user to compile a
report in a foreign language using a number of phrases and a vocabulary appropriate to OXing. It is when writing to
small, local low powered stations in Latin
America that problems arise. The station
may not understand what you want. It
may not have QSL cards. It may not be
the job of anyone in particular to deal
with reception reports. Try a personalised
letter as well as a report saying that you
listen to distant stations as a hobby. Enclose a photo of yourself and gear if you
can. With a few stations you may have to
be content with a tape recording of your
rare OX!

Readers' Letters
"Heard on 930kHz at 0 lOO Radio
Newfoundland" writes Bill Kelly from
Belfast who was listening to CJYQ, using
an NR0515 receiver with random wire
antenna. On 933kHz between 0209 and
0315 our reader picked up a voice
transmission in English giving out num -

BBC Radio Foyle in Londonderry
bers, each repeated about 30 times in the
range 310 to 415. Sounds like some sort
of speaking clock. Has anyone heard this
one? Some broadcasters like to keep their
frequency in use after the programme has
ended and this would explain it if the exact frequency were 936kHz, a European
channel.
Close by on 927kHz I recently came
across a moderately strong programme in
Portuguese which announced itself as
Emissora Catolica Portuguesa, which is
the call of Radio Renascena. Whether
this is a new station or a change of frequency is not clear. There is always
something happening on the medium
waves.

I,_SH_O_flT_Jl_~~_f_B8_0_l4D_CA_S_TB_~_NIJ_S_bYCh_8rI8SM_OIIOY_G8BUS_1
Reports: as for Medium Wave OX, but please keep separate.
"1 would be grateful if you wou ld advise
me how to improve reception of Radio
Athens on the 31 metre band (9MHz)"
writes PW reader C. G. Street, who is a
student of the Greek language. Sure
enough on checking 9·420MHz (last
August) at 1900, which is the beginning
of their one hour transmission aimed at
Europe, reception was poor with some in terference. On checking the other two frequencies used by Radio Athens at that
time, 11 ·645MHz (in the 25m band) was
a better signal while 15·635MHz (l9m)
was strong and clear of QRM. Obviously
our reader was unaware that there was a
choice.

Multiband Broadcasting
Major broadcasters on the short waves
and a few of the less conspicuous as well,
transmit their programme simultaneously
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on several frequencies in different bands.
Even if more than a single target area is
involved. the listener will still have a
choice, but usually two, three or more
channels are beamed to a single though
perhaps large area such as Europe. There
is no doubt that this practice is wasteful
of band space but under the conditions
prevailing at the moment it does provide
the listener with a chance of avoiding intcrference and optimising reception .
How do we find out which frequencies
are in use ? If the programme is in
English then they will be listed in the
intemational Listening Guide (see March
issue of PW). The World Radio and TV
Handbook covers all languages and lists
those frequencies normally used by a
broadcaster. Perhaps the easiest way of
obtaining information is to write to the
station of interest, asking for a copy of
the Programme/ Frequency schedule,
which is free of charge to listeners.

Alterations occur during the year as a
result of seasonal changes in propagation.
In winter, Greece drops the highest frequency in the 15MHz band but brings in
7·370 (41 m band) in its place, following
the general trend downwards in frequency
as we move from summer to winter.
It is worth tuning to the start of the
Radio Athens broadcast, just to hear
their interval signal which is among the
more attractive. It is made up of a melody
played on a flute accompanied by sheep
bells. The slot for the English language
programme in this transmission for
Europe is from 1920 to 1930 except
Sundays.

The 15MHz Band
Many would regard 15MHz, also
known as 19 metres, a,s the main long
distance band. It is certainly a popular
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16·Channel
Portable
Programmable
Scanner
Covers 68-88 MHz VHF-Lo,
144-148 MHz Ham,
108-136 MHz AM Aircraft,
138-144 MHz, 148-174
MHz VHF Hi, 380-450 MHz
Ham, 450-470 MHz UHFLo, 470-512 MHz UHF-Hi

£21995

• Hear International News,
Music, Ham on Shortwave,
Plus LWIAMIFM Broadcast
Stations

Realistic DX-400. Our finest portable receiver ever!
Lighted tuning meter and LeO digital frequency.
Microprocessor controlled plus phase-locked-loop directentry push button tuning. Six AM and six FM memory
channels. Auto-Scan finds new stations fast. Wide/narrow
selectivity controls plus fine-tuning. Bwilt-in speaker,
headphone jack. Covers 150-29,999 kHz and 87.4-108
MHz. AC/battery operation. Batteries extra. 20-207.

• Now You Can Usten To
Aircraft, Hams and More Wherever You Go No Crystals
To Buy!
Realistic PRO-30. Scan up to 16 of yourfavourit~ channels
continuously, or search a selected frequency range for new
or unpublicised channels. Scan and Search in two speeds.
Two-second Scan Delay, selectable for each channel
prevents missed replies. Has jacks for external antenna and
earphones. Requires six "AA" batteries or mains or DC
adapter. Memory backup requires four silver-oxide
batteries. 20-9131

. .. And A 60·Channel
Programmable Scanner
Ust~n to Aircraft, Hams, VHF
95 • Manne
and More - Even Your

.£2 79

Favourite Standard FM Stations
Realistic PRO-2003. No crystals to buy - direct keyboard
entry of 20,584 frequencies! Use the search circuit to find
new channels. Has 2-speed scan and search, Scan
Delay, individual channel lockout, priority function and
variable squelch control. Bands: VHF-Lo 68-87 MHz; FM
Broadcast 88-107 MHz; VHF-Air AM 108-136 MHz; Ham
138-148 MHz; VHF-Hi 148-"174 MHz; 410-450 MHz;
UHF-Lo 450-470 MHz; UHF-Hi 470-512 MHz. Mains
operation or 12V DC negative ground. Memory requires
9V battery. 20-9117

Take A Look At Tandy, Today!
Visit your local store or dealer and see these and many
more sale bargains. We service what we sell- over
2800 exclusive lines!
See Yellow Pages For Address Of Store Nearest You
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Designed and
manufactured
in Gt. Britain

51 GREENHEY PLACE
EAST GILLIBRANDS
SKELMERSDALE WN8 9SA
ENGLAND
Phone: 0695 24662

INTRODUCING the REAL ATU
FULL COVERAGE, TUNES 1·5 CONTINUOUS TO 29·350 Mcs
Special Features
1
2
3
4
5
6
7
8
9
10

Renowned " SPC" transmatch circuit
TAU innovative composite design@
Large spaced Capacitors rated 5kV, tested to 7kV QI!III~~
Roller Coaster Inductor infinitely variable
ifn"'i~¥9
Balun built in, 1Kw , 4 to 1 impedance ratio
Transmitter switch, thro ATU or direct to antenna
Five position antenna switch to 5 inputloutputs
Twin Meter automatic readout of SWR & Power
Unsurpassable transmission strength and clarity
Solid, traditional precision radio engineering
Heavyweight, long-life construction
Superb ultra-compact cabinet design with tilt feet
cabinet dimensions, wide 313mm , high 147mm. deep 380mm
Superlative finish and looks - compatible with all rigs
unpacked weight 9.7 kilos of solid quality engineering
Will tune any Transmitter/Aerial combination to optimum
95 including UK VAT '
15 Lifetime Investment - will never need replacing
ex works , carriage extra
UNDOUBTEDLY THE FINEST ATU AVAILABLE - NOBODY MATCHES UP TO US! TAU SYSTEMS LTD

£349.

-----

Please allow 10-14 days for delivery

COMMUNICATION CENTRE
OF THE NORTH
The largest range of communications equipment
available in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing - wall brackets etc.
We are the original amateur radio suppliers in the
North West with 20 years experience in all types of
equipment.
We are the only official TRIO stockists in the North
West. Full range of equipment on display. Guaranteed
after sales service.
RECEIVERS
£272.00
TRIO R600 Solid State Receiver
£436.00
TRIO R2000 Solid State Receiver
£965.00
JRC NRD515 Receiver
£385.00
YAESU FRG7700 Receiver
Wide Band Scanning Receiver AR2001,
£345.00
25-550 MHz
R532 Airband Receiver
£175.00
Please send SAE for full information and up-to-date
prices as these fluctuate to change in sterling rates.
For the caller a wide range of Aluminium Tubing, Clamps,
etc. at competitive prices, i.e. 12' x 2" Ali Tubing £9.00.
Full range of RSGB and ARRL publications in stock.
Part Exchanges welcome. Second hand lists daily.
Send SAE. for details of any equipment.
HP terms. Access/Barclaycard facilities.
Open 6 days a week. 24 Hour Mail Order Service.
Phone 0942-676790.

STEPHENS JAMES LTD.
47 WARRINGTON ROAD,
LElGH. LANeS. WN7 3EA.
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SOUTH WEST AERIALS

NEW 1985 CATALOGUE 60p

SOUTH WEST AERIALS proudly announces its NEW 1985 CATA·
LOGUE - fresh from the printers and packed with Aerials. Amplifiers.
Components and Hardware. lots more Filters and Multi-Standard TV's.
Whilst retaining most of the established and popular lines. we have
taken the opportunity to include lots of new exciting items based on the
experience of many years successful trading as the Premier Aerial Mail
Order Company. and relating to what you the customer is seeking.
We are pleased to announce a repla cement to the recently discontinued
Export Band 1 & 3 combined Aerials - the new Fernseh-Antenna model
OR1712 - available exclusively from us. A new introduction is an
attractively priced replacement to the discontinued Hirschmann R0250
Rotator.
We are active TV/FM DXing specialists - your guarantee of honest and
knowledgable advice.
Our New high quality Catalogue (regarded by many as a reference in its
own right) is priced only 60p - no enthusiast should be without a copy.
Customer Consultancy service available for DXing. difficult, and general
reception queries (include SAE please). ACCESS & BARCLAYCARD
orders welcome.

SOUTH WEST AERIALS (PW)
11. Kent Road, Parkstone.
Poole. Dorset. BH12 2EH. Tel: 0202 738232.
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on the air
band. The frequency limits are from
15 ·100MHz to 15· 450MHz though as
usual, there is some spill over beyond the
edges. The frequencies are high enough
for good long distance reception during
the day but not so high that the band
closes down entirely after dark . There is
DX on the 15MHz band during the evening if you take the trouble to look for it.
During the day, DX from the east is
dominant. Typical of what can be heard
is China on 15 · 165, Sri Lanka on
15·425, Voice of Malaysia 15·295,
Dubai on 15·300, KYOI Saipan on
15·190. The letters K YOI make up the
callsign of this broadcaster which is
located on the American Marianas
Islands. Africa puts in an appearance on
the 15MHz band in the early evening
with the Voice of Nigeria on 15· 120,
Tenerife in the Canary Islands on 15·365 ,
Brazzaville on 15·190.
North America is conspicuous during
the evening. Listen for Canada on
15 ·325, AFRTS (American Forces) on
15·430, WYFR Family Radio in California on 15·440, WINB Red Lion in
Pennsylvania on 15·145 or 15·185,
the
Voice
of
America
on
15·205/ 15 · 410/ 15· 445. WYFR and
WINB are gospel stations. So too is
HCJB the Voice of the Andes on 15·295.

cessory for the s.w.1. but it does not improve receiver selectivity though it may
combat some of the ill-effects of poor
selectivity.
How does the notch filter work? A
rather idealised response "curve" of the
audio section of a receiver with an audio
notch filter connected to it is shown in
Fig. 1. Signals of the same pitch (frequency) are all the same strength except
at the notch, where there is a considerable
reduction (attenuation) within the narrow
band of frequencies covered by the notch.
The effect on speech and even music is
negligible provided that the notch is
narrow. The filter has a tuning control
which moves the notch across the audio
spectrum, so we now have the means to
suppress a whistle, heterodynes or even
the tuning note when a transmitter is being adjusted. We can also suppress a
Morse signal and one half of a two tone
RTTY signal.
~______~N~otC~h~-r________

Signal
strength

Decretse in
Signa! strength

Radio Algiers as L card sent in by
Glen Hocking
Frequency

Fig. 1

1'8Nln ,aURin
Radio France International aSL
card sent in by Glen Hocking

Located in Ecuador, HCJB is often a
powerful signal in the UK, with slots in
English at 1900 and 21.30.
The late evening is the time to hunt for
Latin America DX. Listen for Chile on
15·140, Argentina on 15·345, French
Guyana on 15·180, Cuba on 15·230,
Colombia on 15·333, Brasil on 15 · 290.
Radio Australia is sometimes audible after 2100 on 15·240, signals travelling on
the long route round Cape Horn on a
track not very different from the one
followed by old time sailing vessels. Latin
America is rarely strong on the l5MHz
band. There is a spin off, as one can risk
using a longer than usual antenna without
having trouble with receiver overloading.

Audio Notch Filter
"\ solved the selectivity problem with
an audio filter" says reader B. Isaacs of
Peterborough while David Edwardson
(Wallsend) asks for information about
notch filters and their use. Well yes, the
audio notch filter is a very useful ac-
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meter. " It also makes it quite a
remarkable crystal set, and our best DX
in Cambridge have been HCJB and
Israel. However, we are disappointed at
not hearing Australia despite much trying, and so we would like to offer a prize
to readers of your column to see if it can
be done. We will be happy to give £5, or
discount £10 from one of our kits, to the
first to show hearing Radio Australia in
the UK using one of our antenna tuners
as a crystal set."
Replies please direct to Cambridge
Kits, 45 Old School Lane, Milton, Cambridge, CB4 4BS. Although R.Australia
can be heard in the UK at any time of the

If you use headphones and you should
if you are DXing, then plug the notch
filter into the phone jack and the phones
into the notch filter. You will require a
small battery to power the filter. If you
still use a loudspeaker then unsolder the
two wires at the speaker terminals and
join them to a lead going to the input of
the notch filter. The filter output goes to
the loudspeaker.
I have used a notch filter supplied by
Cambridge Kits for a number of years
and never cease to be impressed at the
ease with which I can tune out an annoy ing heterodyne. Recently I invested in the
more complex, more expensive Multifilter
supplied by SEM of the Isle of Man. Now
I have two notches to adjust, which is
useful when dealing with R TTY or alternatively a single notch plus a low pass or
a high pass or a peak filter. I t is worth
remembering though that the filter is an
audio device which cannot do anything to
the receiver's selectivity, but one can have
the best of both worlds by using an audio
filter with a selective receiver. Audio
filters are available from Datong, SEM
and Cambridge Kits, all of whom advertise regularly in Practical Wireless.

day its programme beamed to Europe is
on the air from 0600 to 0800 usually on
9·570MHz (31m band) during the winter.

Readers' Letters
"I have damaged beyond repair, the
signal meter MR T33 on my s.w. receiver,
an Eagle 60-N-a valve type, it has been
a faithful servant over the years" writes
Alan Scott. Our reader says that he is
having difficulty finding a substitute
meter and he wonders if any fellow DXer
can come to his rescue, "all costs
covered" . Alan can be reached at 51
1van hoe Drive, Saltcoats, Ayrshire,
Scotland.
From Buxton comes a note from Bob
Bonsall who has a Polish s.w. radio called
the Tramp WE 100. "All band spread
from 6MHz to 21 MHz-this is the best
and most powerful radio I've ever
bought" . Bob would like to obtain the address of the importers of his set so that he
can obtain more information about it.
Can anyone help?

Short Wave Crystal Set
" We have always had a soft spot for
the short wave crystal set" writes Cambridge Kits who go on to say that their
new 0·1-30MHz antenna tuner has a
detector output for use as a field strength
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Reports to: Ron Ham BRS15744, Faraday, Greyfriars, Storrington, West Sussex AH20 4HE
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Solar Activity
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Random explosions on the sun, some
150 million kilometres or 93 million miles
away, are so often the main cause of
ionospheric disturbances which disrupt
radio traffic in the hJ. bands and auroral
events that can deflect v.h.f. signals hundreds of kilometres off their normal
course. To obtain the information about
this very variable star, I rely on reports
from both optical and radio astronomers,
so if any new readers are also interested
in astronomy and the sun in particular, I
will be pleased to hear from them. "The
sun has been very quiet indeed during the
past mon th", writes Cmdr Henry
Hatfield, Sevenoaks, about the month up
to September 16, although he did see
some small spots and a few filaments.
Henry uses a spectrohelioscope as well as
a radio telescope to study the sun and often sends in spectacular reports, but like
us all, Henry cannot be observing all the
time. That is why reports from many people are so important, especially in the next
year or so when the sun is expected to go
through a really quiet period. Pat rick
Moore, Selsey, observed an interesting
group of sunspots between August 31
and September 3, Fig. 1, which were no
doubt the cause of the few bursts of solar
radio noise that I recorded at 143MHz on
August 29 and September 2 and the mild
noise storm on the 1st and 3rd. Andy
Steven, Leith , told Ron Livesey,
Glasgow, Auroral co-ordinator of the
British Astronomical Association, that he
observed weak radio aurora between
1530 and 1930 and 2230 and 0118 on the
27th and 28th and 0005 to 0030 and
2215 on the 28th and 29th and Peter
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Brown, Alberta, told Ron about the
visual aurorae that he saw on the 26th
and 27th. Like Patrick, Ted Waring,
Bristol, projects the sun's image through
his telescope on to a card and pencils in
the spots and shades any penumbra and
by this method, he counted 2 sunspots on
August 17, 16 on the 28th and 14 on September 4.

In recent years, many people have
become dedicated radio enthusiasts
through wanting to know more about the
amateur stations they heard during a
chance twiddle around the short wave
bands, or being fascinated by the
foreign voices which interrupted their
radiotelephone at work or overpowered
their favourite broadcast station on the
family music centre. Whatever the
reason , they are welcome to the ranks of
the radio buffs. A large number of these
new recruits lean more toward purchasing ready made equipment and operating
it, rather than buying the bits and
building it. Therefore it is most likely that
their main radio excitement comes
through working or listening to DX, I
hope so! Then, through this column
where I write about readers' activities, I
hope I can help them better understand
why changes in the earth's complex
atmosphere can disturb the normal path
of radio signals and bring in those long
distance stations that we search for.
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Sporadic-E
Although the 1984 sporadic-E season
theoretically ended during Aug ust there
were, as usual, a few late events when
very strong signals from eastern Europe
f.m. broadcast stations were received in
the UK between 66 and 73MHz, a band
allocated for v.hJ. broadcasting in such
countries as Czechoslovakia, Hungary,
Poland and Romania. Although nothing
like the events during the peak of the
season, I counted 5 such stations at 1327
on August 20, 4 at 1907 on the 31 st, 9 at
0825 on September 9 and 19 at 0752 on
the 10th. Also on the 10th, I heard
several continental radiotelephone signals
between 40 and 46MHz.

28MHz Band
The 28MHz band is one of the most
interesting of the amateur bands because
it can be full of surprises, sometimes
round-the-world DX, periodically short
skip propagation due to sporadic-E, or on
some days, completely dead. " I noticed
that the 28MHz band has been open to
South America on a few days lately",
writes Peter Lincoln from Aldershot who
adds, "it used to be my favourite band
and it seems hard to believe how packed
it was a couple of years back". That's
propagation Peter, the band is going
through a quiet spell, but there is always

the unexpected to look out for and
although John Desmond, Cork City, like
the rest of us, found the band very poor
he did log signals from DL, EA, OE, OK,
HA and a UA I on August 26 and a coupie of stations from South America on
September 8. Between 1830 and 1855 on
the 3rd, a near neighbour of mine, Fred
Pallant G3RNM, heard EAs 1,3, 5 and 7
and at 1935 a LU came up. During a
listen-around from 1758 on the 8th, Fred
logged signals from South Africa, South
America and a couple of Gs. It could be a
question of picking your time to listen
because Chris van den Berg, The Hague,
received signals from stations in France,
Germany, Sweden, the UK and the
USSR during the morning and afternoon,
and just after sundown on the 9th, Fred
heard signals from EA, EL and PY2.
Early in September the RSGB introduced
a Cumulative phone contest to run from
1900 to 2100GMT on the 3rd, 11th, 19th
and 27th between 28·350 and
28·600MHz. During one of these events,
Dave Coggins, Knutsford, logged 11 "G"
stations including his friend and
neighbour Tony Usher G4HZW. Tony
uses a half-wave vertical antenna mounted on his chimney and Dave has a
similar antenna at ground level with its
base earthed to a 2 metre long pole driven
into the ground. For the c.w. enthusiast
there are more Cumulatives on November 12, 20 and 28 and December 6 and

~h~'~~~: ~:::;~~::d to h'M ,.om
At various times between August 25
and 29, Bill Kelly, Belfast, heard a large
number of European stations active
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RS5, 6 and 8. I received orbital data rom
RS5 at 0932 on the 31st, the signal "CQ :=:
de RS5 ", "NR 199 OP Robot" at 1934
on September 4, orbital data again for :1:
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active", writes John Coulter, Winchester, .
who heard G2RO, G2UK, G2BUY, :=
G2CIW, G3CFG, G3DDG, G40AV, ::
G40CA, G4PBP, G4PIQ, G4XUF, \i
G4YDE, G4ZHG, G8QS, stations in GI .'
and GW and plenty of American, Cana- =::
dian, and European amateurs working ':':
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Robot Operator.
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K4GT, SP9DH, UAOUCW, VELBB and
W ITIF", writes Chris van den Berg who
adds, " By observing the RS satellites
from August ! 6 to September 5, 1 came
to the conclusIOn that they did not suffer
from the experienced lack of energy .
There are some differences in the power
rates of the beacon transmitter before and
after the shadow period in RS5 , July 10
819mW and September 3 only 88mW,
but the Robot transmitter worked normally".

Propagation Beacons
As from this issue I have widened the
scope of the beacon section to include
propagation beaco ns on other bands
besides 28MHz. Like all people, radio
operators, amateur or professional, have
to sleep and cannot use their transmitters
24 hours per day to give a permanent,
steady and fixed frequency signal for th e
alignment of antennas, peak in g up
receivers and the study of propagation .
Therefore, various organisations like the
Radio Society of Great Britain, and
private individuals, have established a
large number of beacons on a variety of
radio frequencies to get over thi s
problem . A beacon is us uall y a
strategically-sited, low-power tr ansmitter
installed to provide an identifiable signal,
mainly a continuous tone, frequently interrupted with a callsign and is running
unattended for long periods. Early in September, Dave Coggins received signals
from the RSGB 144MHz band beacons
in Angus GB3ANG 144·975MHz,
Cornwall GB3CTC 144· 9 15MHz and
Wrotham GB3VHF 144· 925MHz . " 1 am
keeping a daily look out for Continental
beacons" said Dave, who recently in stalled an 8-element Yagi for 144MHz,
which he tells me "works splendidly". I
cat'- ~\lst hear the Wrotham beacon with a
dipole antenna so this gives me a good
idea what conditions are like on the
144MHz band. An interesting experiment
is to check such a signal at least twice per
day and also note the barometer reading
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and make a couple of graphs accordingly.
" I have noticed that sometimes while the
28MHz band seems dead there are quite
a lot of Continental stations on 27MHz
which can give a good indication of what
beacons to listen out for on 28MHz"
writes John Desmond . Bert Glas~,
Plymouth, says that he heard DFOTHD
and P AOETE testing on September 9 and
th e German beacon again on the 10th.
Altho ugh John Coulter writes, "A very
poor period this time, several days with
no beacons heard here", his log, along
with ~hose of Chris van den Berg, Dave
Coggll1S, Bert Glass, Henry Hatfield, Ted
Waring and my own, provided the information to make up the montly list of
beacon signals recei ved on the 28MHz
band between 28 · 2 and 28·3MHz, Fig. 2.

Tropospheric
The atmospheric press ure, measured at
my QTH wit h a recording barograph,
began this period on August 16, high, at
30· 1in (1019mb), gradually rising to 30·2
(l022) by 0600 on the 18th and then
slowly falling to 29 ·9 (1012) between
1400 on the 19th and 0600 on the 24th. It
quickly returned to, and crossed, the 30·0
( 1015) line at midday on the 25th and
then ho vered a round 30· 1 until 1000 on
September 2, when it fell in about 7 hours
to 29·9. Another sharp rise from 29·8
( 1009) at 0930 on the 4th to 30· I at 2000
on th e 5th was followed by a rapid fall
back to 29 ·8 only 48 hours later. From

040.0 on the 11 th, the pressure was up
agall1 to 30·0 MCher!l it hovered until the
1.5th and the .~·nH~P:llf.s ;. period. In addition to watcli.mg ·hlS :1Jarometer, Harold
Brodribb alwa~S:-K ~eps - iw' eye on the
weather map ii'Mtis':daily 'newspaper, but
readers wishing to plot the pressure at
theIr home QT.H . Gould try reading their
household barometer .at noon each day
and make a graph with the results. I tried
this for the month under discussion, Fig.
3, and it could prove very useful. Obviously, a reading tak en at noon and midnight would be better. Give it a try and
compare it with your 144MHz and
430MHz bands DX.
" Very good openings between August
19 and 22 on 144MHz", writes Bill Kelly
who heard many signals from norther~
England working through the repeaters in
Ayr GB3A Y, Caernarfon GB3AR ,
C.aldbeck GB3AS, Stockport GB3MN ,
Eire EIIDK and all the Northern Ireland
repeaters. During the v.h.f. contest on
September I and 2, Dave Coggins logged
signals in the 144MHz band from the
Channel Islands to Scotland and the Isle
of Man to Belgium including GJ4ICD,
GD4GNH , 6 French portables, 2 Belgian
and I Dutch portable and 4 GMs. I hope
you put in a log to the RSGB Dave, you
should have a good score there.

Band 11
Another .g ood reason for watching the
IS that when the pressure is
high, above 30·0in, even a mild
~ropospheric opening can bring some DX
111 Band 11. No special equipment is
needed, a good domestic radio, radio
recorder or music centre, tunable between
88 and 106MHz, will suffice. During a
large lift the set's telescopic rod or a loftmounted dipole may well be adequate
but obvio~sly a rotatable beam, 3- or 4~
element, IS best for the serious DXer.
B.etween 0915 and 1100. on August 26,
Slmon Hamer, New Radnor, listened to a
church service from the Dutch station
NOS-I from Goes 87·85, 95 and
99·8MHz, Smilde 88, 91·8 and
94·8MHz and Wieringermeer 87 · 7, 89·8
and 92·2MHz. Then at 1100 he logged
the Belgian station BRT Studio Brussel a
local on 102 · 8MHz, heard French
language and pop music from RTBF
from Liege on 102·4MHz and the test
transmissions and announcements from
the IBA station for Reigate and Crawley
b~rometer
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on 103·6MHz. "It obviously seemed a
narrow lift", said Simon, adding "with
hardly any other BBC or IBA local station coming in, yet low-power locals from
Belgium and the Netherlands were booming in". On August 28, Andrew Guy, Andrew Potts and Damien Read took a
Sony ICF 7600-D receiver on a DXpedition to a high vantage point, with good
views in all directions. some 10km from
their homes in Newport, and heard, in
their log order, Severn Sound, BRMB ,
Wyvern, Wiltshire, Radio Oxford, West,
CBC , Devon, 2CR and possibly Radio
Cornwall and Plymouth Sound. From
Eire, they received Radio Nova and RTE
I and 2 and from France, Inter, Culture
and Frequence Nord. "It's a really fantastic location, good signals come from
most stations", said Andrew Guy, who
was surprised to hear the Irish stations,
because the transmitters are situated in
the northern part of Eire. Like Simon,
Andrew heard the tests from Reigate and
Crawley and during the opening over the
weekend of September I and 2, he logged
France Culture, Frequence Nord, Inter
and Musique, Radio Solent, Southern
Sound, Radio Oxford and BRT. At 1040
on August 15, Harold Brodribb received
French stations on II spots in Band n,
Dutch and French stations during the

evening of the 26th and the early morning
of the 28th and mainly Dutch stations at
1000 on September 2.

RTTY
Although Peter Lincoln did not spend
too much time on R TTY during the
month prior to September 11 , he did copy
signals from stations in CE, PY, YB and
the USA and a variety of Europeans.
Peter has now received a QSL card from
VP2MO who told him that he is trying to
set up a mailbox system and although he
is new to RTTY he has worked 53 countries in just over a month. Peter's R TTY
total now stands at 64 countries confirmed.
Between August 16 and September 15,
I copied RTTY signals from stations in
28 international call areas, CT, CZ, DL,
EA, El, F, G, HB9, I, OE, OH, OK, OX,
OZ, SM, UZ, YE, VK, Ws 1,2,4,5 ,6 and
8, XE, YV, YO and Y39 on the 14MHz
band around 14·090MHz and one SP on
the 21 MHz band around 21·090MHz.
Unlike the 21MHz band, which appeared dead each time I tried, the 14MHz
band was very active and I was delighted
to put 3 Australian RTTY stations,
VK30K, VK5UT and VK8DH in the log

"'

on September 8, 10 and 13 respectively.
As from our next issue, we are planning a
separate column for R TTY, so what
about it lads and lasses, drop me a line
about your activities in this fascinating
mode of radio communications.

Tailpiece
Our congratulations to I4BXN who
won the 9H Falcon Contest and also to
ISOQDV and IT9BBD who were the
runners-up. The contest was organised by
the 9H VHF/UHF/SHF Group in Malta.
From the 31 entries in the transmitting
section the winner had over 207 000
points and the last station almost 4000.
First and second places with more than
16000 and 10 000 in the s.w.1. section
were taken by two Dutch listeners NL213
and NL 7300 respectively. " I have noted
with great satisfaction that our contest
has gathered popularity, last year we started with 16 participants from three countries and this year we had 31 entries from
6 countries", writes Henry Souchet
9H I CD, contest manager. Details of the
1985 event, I st to 15th of June, are
availabale from Henry at PO Box 144,
Valetta, Malta.

H/~1J_a_E~_~_m_lb_r~_~B_~m_~__________~1
Reports: as for VHF Bands, but please keep separate.
Although the 1984 sporadic-E season is
theoretically over, there is still the midwinter F2 DX to look out for in Band I
and don't forget, a tropospheric opening
can occur at any time when the atmospheric pressure is high and cold clear
weather is about to change. This time we
have the end of the E-season reports and
a mild tropo opening to discuss and it
seems that, for the SSTV buffs, swapping
memories is the "IN" thing.

me that a low-power TV relay station,
opened in Bikaner on August 10, relays
programmes from Delhi via the INSAT
I B satellite. "It has a dish antenna on a
I3m high tower, fed by a colour transmitter with a 2000 sq km coverage and
transmits on Ch. 12 in Band Ill ", says
Rana. When he last wrote, on September
11 , he told me, "There has been no DX
for a month now, I am waiting for a tropo
opening".

Report From India

Sporadic-E

"There was a definite lack of substantial sporadic-E TVDX in July and there
were many dull days when it was felt that
the sporadic-E season was over", writes
Major Rana Roy, from India. Despite the
lulls he did receive captions, mainly on
Ch. 2 in Band I, from the USSR on July 8
and 20, Figs. I and 2 and an advert and
an announcer, probably Russian, Figs. 3
and 4, on the 23rd. Early August brought
more excellent pictures from Russia and
Rana logged a quiz type show at 1910
on the 2nd, Fig. 5 and a programme
announcement, Fig. 6, at 1915 on the
3rd. During the few events in July and
early August, Rana saw films about
agriculture, children and war,
programmes on news and sport and a
report about a snowbound area with people skiing. Ran a also received pictures via
tropospheric disturbances from Pakistan
,on Chs. 5, 8 and 10, in Band Ill. He tells

As the 1984 sporadic -E season
finished around the end of August your
final reports have been coming in. " I am
extremely pleased with the sporadic-E
this month", writes Philip Hodgson,
Stamford, having received pictures from
Austria, Czechoslovakia, Hungary, Italy ,
Norway, Portugal, Romania, Spain,
Sweden, Switzerland and the USSR on
August 4 and iceland, Italy, Poland,
Spain and Yugoslavia on the 6th. Philip
said that, during this fine haul, he saw the
captions ORF FSl , RS-KH, RTP-I,
PTT·S RG-I , TVE I and 2, RAI and JRT
BGRD.
Around midday on the 6th, Mike Bennett, Slough, received the ORF-FS[ clock
caption from Austria, test cards from
Czechoslovakia RS·KH and SR I-TV
Bratislava, Denmark and the Norwegian
N RK clock and test cards scribed
Gamlem, Gulen and Melhus. He also saw

the Polish TV P Programme 2 caption,
TP 1 news in colour and a test card, J R T,
from Yugoslavia. Mike reports receiving
cartoons and news from Norway around
midday on the I I th and test cards from
East-Germany
DDF - l ,
Norge
Bremanger and Sweden TV I on the 15th.
During the evening of the 20th, Simon
Hamer, New Radnor, watched a cowboy
film from Italy, sport from the USSR and
a subtitled film from Yugoslavia. He saw
the captions TV P and dt from Poland at
1838 on the 22nd and adverts from MTV
Hungary and a horse show from RTVE
Spain between 1845 and 1945 on the
24th.
Just before midday on the 24th, Keith
Chaplin, Leicester, logged test cards, the
caption TVE Aitana and a programme
about church architecture from Spain. At
1320 on the 20th, I watched Russian
news with the HOBOCTN and T ACC
COObWAET captions on Ch. R2
59·25MHz and while around 1900 on the
31 st, Simon saw the Polish TVP caption
and a TSS concert, with a digital clock, 3
hours ahead of BST, on Ch. RI
49· 75MHz, I noted an analogue clock at
1800 on RI showing 2100 followed by
Russian news, with a YL newscaster and
the BPMER caption. This news bulletin
was showing a variety of domestic items
with a disc in the top right hand corner
enclosing the figures 20 per cent or 30 per
cent as the need arose.
Once past the end of August sporadicE disturbances become very sparse and
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ME
MET STOCKISTS IU ,K,I

N.B.S. STANDARD

* * *
* *GAMMA
P,T.F.E. *
INSULATED
*
* *
USER ADJUSTABLE MATCHING
* TERMINATION
* *
'N' SOCKET
*
* *
EASY ASSEMBLY
*
*
*
MADE IN U,K,
GAIN OPTlMISED

Amtronicl, Tonbridge, Kent. Tel. 0732 361850. C.n. Contro Merton,
London SWI9. Tel 01-543 5150. Gobowo. Co",m., Gobowen, Shropshire.
Tel. 0091 661397. Dowsbury Eloct, Stourbridge, W. Midlands. Tel. 0364
390063. Highlond High Toch., Wick, Caithness. Tel.. 0955 4910. Joyceo

~~on~trr~iC~~I~~e~ • .:r:S~:~kom,7t:.;fon ~~Sf~r.' or~~emt

~~~:~:m~lo~o\!:: 0~~nr7~!i:/~;~ds:~O~T.r~i fs2~k C~~~~~:

field. Tel. 0246 453340. Buckley. Tel. 0244 549563. Stoke. Tel. 07816 n644.
Grimsby. Tel. 0472 59388. Bangor, Northern Ireland. Tel. 0247 464875.
Southdown Rodio Suppliel, Eastbourne, Sussex. Tel. 0323 639351. Ward
Electronics, Handsworth, Birmingham. Tel. 021 -554 0708.
OVERSEAS DISTRIBUTORS

~~!~ed~r. cr;r.p~~'I .Esd'~I~i~~:T~o:22J~~tr~~y::::I~~d~iCC~;o~~:

7766528. U.S.A.: LM.C. Marketing, Rorida. Tel. 13051 m 4019.

METALFAYRE

Kingldown Rood, St Mlrglroll-It-Cliffe, Dover, Kont Cll5 6A2
Telephone 0304 853021
Telax 9615644 LCL DOV
(Enquiries from Dealers and Overseas Distributors welcomel
I
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2M
144/5
144nT
144/8T
144114T
144119T
144/6X
144/ GP

4M

5 Elf
1.5M
7Elf
1.6M
8 ELE Long
2.4SM
4.SM
14 ill
6.57M
19 ill
6 ELE Crossed
2.5M
2M Ground Piano

9.2dBd
IOdBd
lldBd
13dBd
14.2dBd
10.2dBd

£19.55
£19.99
0126
£44.49
£5322
07.86
£14.41

A
A
A
A
A
A
B

70/3
3 ill
1.7M
7.1dBd
£28.69
70/5
5 ill
3.45M
9.2dBd
£43.56
Non-Metal1ic Mast - Exclusive From MET
Reinfon:ed Polyester - 11" and 2' Diameter
o
£1725
R.P.M. 1.5M Ill' dia.1
o
R.P.M. 1.5M 12' dia.1
£19.50
o
R.P.M. 3M It!' dia.1
£34.50
A
R.P.M. 3M 12' dia.J
£39.00
UK P+ P: A = 0.50. B = £1.30. C = £6.50. 0 = £1 .95.
rnm4f~~ 70cms 5 ele vertical or horizontal Back Mounted VAGI £16.95
144/5 2M 5 ele vertical or horizontal VAGI IPacked length lM, wt 115Kgs.J
Ideal portable use £19.55 + P&P.
Please aflow 14 days delivery

THE

•

26-520MHz

(Full

•

Switchable a.m.lf.m.

coverage
•

• Automatic noise limiter
•
•
•

NO

GAPS!)

I.F. output terminals
•

Priority channel

Switchable f.m. i.f. filter (wide and narrow)

Frequencies and modes stored in memories (20 channels)

Data interface facility (IEEE and RS232 versions to order)

Programmable channel spacing (v.h.f. 5/6.25KHz, u.h.f. 10/12.5kHz)
and built to professional standards for specialist & commercial users
U,K. IMPORTERS & DISTRIBUTORS

MAIN SERVICE & SALES AGENTS

GAREX ELECTRONICS

REVCO ELECTRONICS LTD.
POUNDWELL STREET,
MODBURV,
DEVON PL21 ORQ

Telephone Modbury (0548) 830665

I

DIICOMI
Thanet Electronics Limited
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(GAREX ONLY)

7, NORVIC ROAD,
MARSWORTli,
TRING, HERTS. HP23 4LS

Telephone 0296 668684

The IC-271 H is the most advanced 2 meter transceiver
available today, it covers the spectrum from 144-146 MHz with
FM, SSB, or CW using the most advanced 10Hz PLL system.
The IC-271 H is suitable for simplex, repeater operation ,
moon bounce or satellite work, and has features found on no
other transceiver.
Some standard features include 32 tunable memories, a
high visibility fluorescent display, RIT readout, scanning, 12V
DC operation with optional AC power supply.
The 271 H has a speech synthesizer that announces the
displayed frequency, ideal for blind operators, this is an
optional extra along with the SM6 desk microphone and 22
channel memory extension with scan facilities .

143 Reculver Road, Herne Bay; Kent. Tel:(02273) 63859/63850.
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FREQUENCY COUNTERS

HIGH PERFORMANCE

- X STOCK

~~;~~~ABILlTY

~EiJVERY

The brand new M eteor series of 8-digit Frequency Counters offer the lowest cost professional performance avaHable anywhere.

*
*
*
*
*

MeaSUring typica lly 2Hz - 1.2G Hz

*
*
*
*
*

Sensitivity < 50mV at 'l GHz
Setability 0.5ppm
High Accuracy

Low Pass Filter
Battery or Mains
Fa ctory Calibrated
1· Yea r Guarantee

0.5" easy to read L.E.D. Display
NOW AVAILABE WITH
PRICES (Inc. adaptor/charger, P & P and VAT I
T.C.X.O. OPTION
(100MHzl
£111.55
METEOR 100
Illustrated colour b'tochure
£141.45
(600MHzl
METEOR 600
with technical specification
3 Gate Times

METEOR 1000

(lGHzl

£192.05

Designed and
manufactured
in Britain .

S.E.M.

UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

NEW RANGE
SENnNEl 2M UNEAR POWER/PRE-AMPUFlERS
Faature either POWER AMP alone or PRE·AMP alone or both POWER AND PRE·
AMP or STRAIGHT THROU when OFF. Plus a gain control on the PRE·AMP from 0
to 20dB. N.F. around 1dB with a neutralised strip line BF981.
Ultra LINEAR for all modes and R.F. or P.T.T. switched. 13.8V. S0239s.

S.E.M. FACT 10. A comment received today on our EZITUNE
"very useful and effective idea."
S.E.M. TRANZMATCH. The most VERSATlLE Aerial Matching (Tuningl Unit
available. Matches 15-5,000 ohms BALANCED or UNBALANCED feeders up to 1
KW. Air coupled BALUN (no toroidsl means no connection to equipment, which
can cure TVl both ways. An S0239 and screw terminals for CO-AX, END FED or
TWIN FEEDERS. Size 8l" x 4" x 7.". 3.5-30MHz 010. 1.8-30MHz qMl The highly
acclaimed EZITUNE bui~ in (see belowl £29,110 extra. 90% we sell have the
EZITUNE option. All Ex·stoclc.
NEW 8.E.M. WAVEMETER. Have you read your lioance? Have you got a
wavemeter? Produoad following so many requests. 1.5-30MHz in 3 switched
bands with a very nioa meter. Only £29,110.
S.E.M. IMABIC KEYER. No bener fully auto keyer anywhere. Uses Curtis chip.
R.F. proof. Sidetone etc. £38. A first class twin paddle key £17.110 Ex atoek.
BRAID BREAKER/HI PASS FILTER. Stop TVI at TV. £8.110 Ex atoek.
RF NOISE BRIDGE. Adjustable O-infinity ohms, 3" x H" x 2" only. S0239s, 1·
170MHz. Neat, accurate & economical. £34.110 Ell Stoek.
3 WAY ANTENNA SWITCH 1Kw S0239s. Good to 2 metres. £17.110 Ex atoek.
Or 4th poaltlon to . .rth output £19.80 Ex atoek.
S.E.M. 2 METlIE TRANZMATCH.~" x 2",3" deep. S0239s. £24.90 Ex atoek.
S.E.M. EZITUNE. New circuit. Gives MORE noise & bomb proof operation.
Because no similar unit is made, it's usefulness is not appreciated until you have
used one. Eliminates need for S.W.R. bridge.
Clean up the bands, increase your PA life by many times, by tuning up without
transmitting.
Connects in aerial lead, produces S9 + (1 - 170MHzI noise in reoaiver. Adjust
A. T.U. or aerial for minimum noise. You have now put an exact 50 Ohms into your
transceiver. Fully protected, you can transmit through it, save your PA and stop
QRM. S0239s. 3" x 11" x 2". £34.110 Ex atoek. P.c.b. + fixing + instructions to fit
in TRANZMATCH or any ATU £29.110 Ex Stoek.
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MAIL ORDER/RETAIL SALES
VHF/UHF TRANSCEIVERS - - - - - Trio TS 780 2MI7Ocm multimode
Yaesu m26R (2M finedl multimode
Trio TW4000A 2MI7Ocm 25W FM mobile
Trio TM401A 70cm 12W mobile
Trio TM201A 2M 25W mobile
Trio TR3500 70cm handheld
Trio TR2500 2M hand held
Yaesu FT290R 2M multi mode portable
Yaesu mOOR 70cm multimode portabla
Yaesu FT208R 2M handheld
Ya8Su m08R 70cm handheld
Yaesu FT200R 2M handheld
Icom IC02E 2M handheld
leom IC2E 2M handheld
IC4E 70cm handheld

B50.00
775.00
488.00
310.00
279.00
265.00
246.00
279.00
259.00
209.00
189.00
155.00
239,.00
179.00
229.00

Fiva Models: Ex. Stock
3/36. 12 times power gain, e.g. 3W in, 36W out £70
1/36. 36 times gain, lW in, 36W out. £80.
10/110. lOW in, 50W out. 016.
10/100. 10 to lOOW. £1311.
1/100. I to l00W. £148.
POWER SUPPUES for our linears 6 amp £34.1 2 amp £49.
SENnNEl AUTO 2 METlIE or 4 METlIE PRE-AMPUFlER (R.F. Switched I
ldB N.F. and 20dB gain, (gain control adjusts down to unityl400W P.E.P. power
rating. Use on any mode. 12V 25mA. Sizes: 11" x 2." x 4". £29.110- Ex atoek.
PAil Same specification as the Auto including 240V P.S.U. £33.00- Ex atoek.
SENnNEl2 METlIE PRE-AMPUFlER. No R.F. switch. £111.00- ElIstoek.
8.E.M. AUDIO MULnFlLTER (A very good fi~er at a very good prioal.
The most versatile Mer available. Gives " passband" tuning, " variable selectivity"
and one or two notches. Switched Hi·pass, La-pass, peak or notch. Selectivity
from 2.5KHz to 20Hz. Tunable from 2.5KHz to 250Hz. PLUS another notch
. available in any of the four switch positions which covers 10KHz to 100Hz. 12V
supply. Sizes : 6" x 21" front panel. 31' deep, all for only £117.00 Ex atoek.
SENnNEl AUTO H.F. WlD£BAND PRE-AMPUFlER 2-40MHz, 15dB gain.
Straight through when OFF, 9-1217. 21" x 11" x 3". 200W. £18.1111Ell atoek.
SENnNElSTANDARD H.F. PRE·AMP. No R.F. switching. £12.82- Ex atoek.
12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS.
Prices include VAT end delivery. C.W.O. or phone your credit card number for same day service.
'Means Bali ng lee sockets, add £1.90 for SOZl9s or BNC sockets. Ring or write for more
information. Place orders or request information on our Ansaphone at cheap rate times.
Goods normally by return.

1*
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£
Trio TS 930S Gen. Cov. Rx.
1195.00
Trio TS 430S Gen. Cov. Rx.
695.00
758.00
Trio TS 830S
Trio TS 5305P
669.00
Trio TS 1305
576.00
Yaesu FT 102
719.00
Yaesu FT 757GX Gen. Cov. Rx.
719.00
Yaesu m7
479.00
H.F. RECEIVERS - - - - - - - - - - £
Icom IC R71
649.00
Icom IC R70
565.00
Trio R2000
436.00
Trio VC·l0 VHF conv. for R2000
117.00
Yaesu FRG 7700M with mamory
455.00
Yaesu FRG 7700 without memory
385.00
Yaesu FRT 7700 antenna tuner
48.25
Yaesu FRA 7700 active antenna unit
43.95
272.00
Trio R600

~'g~~~Ef~~t:-:Hz--------345-~OO

J.I.L SX200N
F.D.K. ATC 720 Airband handheld
hand held
F.D.K. RX 40 141·179
R 532

299.00
169.95
142.00
175.00

*1*
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1:1 5kW PEP
7.1 MHz Ral·traps - white epoxy - pair
Self amalgamating Tape 10m x 25mm
50 Mtrs 16 swg hand drawn copper wire
T·piece Polyprop. Dipole oantre
Polyprop Strain insulators
Small ceramic egg insulators
Large ceramic egg insulators
75 ohm Twin Feeder - Light duty per metre
300 ohm Twin Feeder - per metre
UR67 Low loss coax 50 ohm per metre
UR76 50 ohm coax per metre
UR70 70 ohm coax per metre
4mm Polyester Guy Rope (4OOkgl per metre
TEST EQUIPMENT
Black Star Frequency Counter (600MHzI
Trio DMBl Trio Dip Meter
A.K.D. VHF Wavemeter (130-450 MHzl

I

£ C&P
10.95 (0.751
B.95 (1.501
3.95 (0.751
6.90 (1 .00)
1.50 (0.401
0.50 (0.101
0.50 (0.101
0.75 (0.101
0.16 (0.041
0.14 (0.041
0.65 (0.201
0.25 (0.051
0.30 (0.05)
0.16 (0.041

£ C&P
134.00 (1.501
75.00 (0.751
24.95 1-1

WELl - ORAE - BNOS - JAYBEAM - HY GAIN - m
MICROWAVE MODULES - DATONG - TONNA - HIMOUND - MD

- 0444
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Fig. 9
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are often short-lived and weak. However,
at 0804 on September 9 the only signal
audible to me on the 28MHz band was
the German beacon D FOAAB, at a
steady signal strength of 5/ 8, so quickly
on with the TV gear to investigate and
there on Chs. R I and R2 was a cartoon
film followed at 0812 by what looked like
a programme about garden design. I was
not the only one on the look out because
between 1100 and 1300, Keith Chaplin
watched a number of Russian
programmes on these channels including
an army officer giving a speech, a variety
show with the Red Army Ensemble, ice
hockey with Canada vs CCCP and at
1259 a YL announcer appeared along
with a digital clock showing 1559. "An
unexpected clear picture on Ch. RI
lasting about an hour", said Harold
Brodribb, St Leonards on Sea, about his
TVDXing at 1010 on the 9th, having
seen a travel film , frequent cyrillic
writing, the YL announcer and the speech
by the high-ranking officer.

Tropospheric
::.

Atmospher ic conditi o ns were
reasonable for TVDX in both the v.hJ.
(Chs. 5 to 12) and the u.h.f. (Chs. 21 to
b~) b ands during the latter half of
August. This was when Tony
", Palfreyman, Sheffield, received pictures

1. ,;:~~~f:t",E~~~~,~:[~~~~~i~~
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Fig. 3

Fig. 6

Fig. 7

Fig. 10

Fig.11

Nederlands 1 and 2 and Anglia TV. Then
between 2306 and 2311 on the 22nd,
Tony received a station list (Fig. 8) and
weather and sport (Figs. 9 and 10) from
ARD/ ZDF in Germany. Tony also
received pictures from Belgium on Ch.
ElO and Holland on Ch. E6 in Band III.
" The highlight of the month for me
was my first tropospheric opening in

Fig. 12

film and the test card PTT NED 1, in
Band Ill. Around the same time Keith
found coloured test cards in the u.hJ.
band from Holland PTT-NED 1 and 2
(Fig. 11) on Chs. 29 and 32 respectively
and programme inform ation from ZDF
on Chs. 35, 37 and 39.

.
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SSTV

RTBFl and Holland PTT NED 1 and a
cartoon from Germany WDR on the
26th and a test card from Belgium again
on the 27th.
I received test cards . in Band III
scribed BRT TV at 1425 on the 17th,
RTBF- l at 0850 on the 19th and PTT
NED 1 and a programme schedule at
0945 on the 26th. Harold Brodribb
logged the French test cards AZF, TF 1
and FR3 on Chs. E48, E51 and E54
respectively at 0945 on the 17th and
again early on the 20th and September I.
Like the other readers, Harold received
the test cards from the low countries and
saw the captions Kanal 7, RTL Plus,
TDF Reseau 4 and Canal Plus.
Keith Chaplin watched a John Wayne

On August 20, Richard Thurlow
G3WW , March, had a 2-way 8 seconds
monochrome QSO with HB9AXG on
14·230MHz, with a signal strength of 5/ 9
both ways. Then he received FAX in the
144MHz band on 144·5MHz from John
Stace G3CCH in Scunthorpe. Early on
the 22nd, Richard tuned to 7 ·038MHz
and completed 2-way' QSOs with
DLl KBP and DJ ISS, both of whom plus
DLIMY and OZ3WP were worked again
on the 23rd. At 1619 on the 27th Richard .
received 12 seconds single-frame colour
pictures from W8QZ on 14 ·230MHz,
which he stored in the memory of his
Robot 450C and then replayed the
signals back across the "pond" . The
stateside station then recorded and stored ,:

2349 . Just after midnight Keith saw the
Dutch TROS symbol and the NED-l
clock on Chs. E5 , 6 and 7, some in

after all this back and forth the colour
was recognisable. W8QZ replayed a
similar transmission from W6VLH who

:.

~~~h fr~n~ ~h~DA~DC~~~9a~:};;~~~lt~~ ~~~ ~~~\i:~~i b~~kg~~S~i~~~r~e~~~s~llt :~

.:i. .::. .....

,~~:~~i~~~~~~y{~~~~,I~~~~f~~~li~~~~~i~i~~@;~)
75

www.americanradiohistory.com

on the air
30th he received a 12 seconds singleframe colour portrait, in white robes, etc.
of and from Nabeel A92NH through his
4S0C and Richard retransmitted his
signal back to him.
During the tropospheric opening on
August 2S and 26, Richard received
strong signals from G3CCH and G4NJI,
Rotherham on 144·SMHz which enabled
the three of them to exchange 24 seconds
single-frame colour picturb. G3CCH
worked ON7HK and DF8BZ on the 2Sth
and on the 26th, Richard had first time 2way QSOs with ON7HK and DD9QI
and after working PA3BNN, his new stations score increased to 2036. Returning
to the 14MHz band, Richard exchanged
SSTV pictures with P AOLEM/ EA and
ZS2AO and next day at 0740 he copied
KP4 YD calling CQ SSTV which resulted
in Richard swapping 24 seconds singleframe colour pictures with him. "The
proof of the pudding being that we played
back each other's colour transmissions
from the equipments' memories to each
other" writes Richard.
In Aldershot, Peter Lincoln also copied

aSL Card Standards
With the numbers of licenced radio
amateurs and s .w.l.s increasing
throughout the world the logistics of
hand sorting and the problems of
"odd" sized QSL Cards have become
more acute .
In the near future many more
National Society QSL bureaux's will be
forced to adopt optical Card reader/sorters, with attendant problems when
faced with varying dimensions. To
overcome such problems and to allow
an increased efficiency and resulting
better service to users the Cefalu Conference adopted a specification for a
"standard" QSL card. Dimensions of
the card are shown below and require
little comment other than the requirement to provide a 12mm high (min.)
margin across the base of the report

KP4YD calling CQ, Fig. 12. He says that
the station LUSNA has been active on
the 14MHz band, often around 2300,
during the month prior to September 11.
Most of the SSTV stations received by
Peter in the past month were from Germany and he writes, "I have noticed a
signal appearing right on top of
14·230MHz around 2300 which blots out
that part of the SSTV band. I phoned a
friend in Guernsey and found that he
could receive it as well, so, after 2300 on
some nights that part of the band is unusable." Let's hope that it clears up soon
Peter, it may well be, as you suggest, a
harmonic from a strong lower frequency
station.

Station Reports
"Thanks to those who attended the
meeting on May 19 and to Nick Williams
our host. There were a few interruptions
for TVDX signals on Band I, including
one on Ch. RI which Rob Kennedy was
able to identify as MTV Hungary from

"""'" ".";'" """,,''l
~' ~'~~~'~~.J

I.

ao...
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Inmt c.llsign of .dd'..... in this st,ip

side of the card to contain the addressee's callsign only, i.e, this stripe
area must contain the callsign of the
station you are sending the card to and
nothing else. Paperweight has been
specified to be between 190 to
250g/m2. This specification has also
been adopted by IARU Regions 2
and 3.

Stateside Lihs-(Sept84 Ca)
The recent troubles with cable TV in
Milton Keynes, which were rectified
when BT did a rapid (expensive) chan nel group swap, pale to relative insignificance when compared with the
USA.
The AR R L have had a petition requesting cable TV operators to vacate
channels covering amateur bands at
144 and 220M Hz, refused by the FCC .
The licensing authority did however remind the cable industry that they may
not radiate signals in any band since,

76

the sound channel!" writes Dave Lauder
in his editorial in the summer 1984 issue
of the Long Distance Television Reception Group's newsletter. Was the DX on
the agenda Dave? As usual the Group's
newsletter is full of gen for the TVDXer
and as Dave explains, "This is the last
newsletter in its present form but it is not
the end of the group and its activities. The
newsletter is to join forces with Teleradio
News. a magazine for TVDXers
published by H S Publications of Derby
and edited by Keith Hamer and Garry
Smith." Readers interested in more
details about the newsletter and membership of the group should send an s.a.e.
to Dave at 18 Burnside Close, Barnet,
Herts ENS SLN.

by definition, they are (or should be)
closed systems. FCC quote total complaints linked to CATV of 105 during
1983 with predictions that they will
remain at this level during the next
year. US amateurs have been urged to
file interference reports-the moral
here must be that the authorities can
only act on hard evidence in all cases
of interference.
Amateur band CATV breakthrough is
but one aspect of the US situation. A
report in the St. Petersburg Times

Don't forget the 15th of the
month for all your reports

revealed that sound tracks from adult
films distributed on cable, have been
enthusiastically received by school bus
passengers in Pasco County. This
"vocabulary enrichment" was provided
for the kids via the two-way radio
systems fitted in the school bus fleet!
The general manager of the cable
system has been quoted as saying a
loose connection on the company's
cabfe lines ... allow the signal to escape.
Meanwhil-:: the other system poised
to become the major carrier of TV
programs-Direct Broadcast Satellites
has become the subject of legislatio~
debate in the US . Two separate bills
have been introduced into Congress to
reaffirm the right of all home satellite
earth station owners to receive and
view for private non-commercial purposes unscrambled satellite TV signals.
It is further proposed to prohibit the
distribution of authorised scrambled
transmission decoders, which are
currently big business in the US.

OX on 3·5MHz
We have been asked by the RSGB to
remind readers that as a result of
agreement reached at the 1984 Cefalu
IARU Region 1 Conference, changes to
the recommended band plan on
3 · 5M Hz (80m) have occurred. The
original Intercontinental OX window
allocation 3·790-3·800kHz is now increased to 3·775-3· 800kHz.
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_. _ _ _ _ _ _ _ _ _ _ _ _ _ .-J.._
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Cirkit. Making it
bigger and better.
Cirkit stock all the
components, accessories and
tools and the kits you're looking
for. Designed and selected to offer
the best possible standards at the
best possible price.

1-30V lmA-2APSU
Adjustable 1-30V Power supply with pre-setable
current limit from lmA-2A
41 -01600 37.46
5-12V IAPSU
Adjustable PSU from 5-12V with current
protection, I amp max output
41-01504

6.45

1-30V 1.5A PSU
1-30 volt adjustable PSU with protected
output up to 1.5 Amps
41-01402

10.45

3 DIGIT LED DVM
DVM to read up to 99.9 volts or con figured as an
ammeter to read up to 9.99 amps 41-01403 17.00

CirkitKits

STEREO 40W AMPLIFIER
Single board 40W per channel stereo
amplifier
41-01301

9.60

TEMPERATURE SENSOR
Thennistor based temperature sensor
with relay output
41-01303

6.20

LOCOMOTIVE SOUND GENERATOR
Realistic steam sound and whistle for
model railways
41-01304

9.20

LAMP DIMMER
Control lamps and drill speed

41-01305

5.70

WATER LEVEL ALARM
Alarm to indicate high water level or
flooding
41-01601

2.70

3 NOTE CHIME
Doorbell chime with adjustable
tones
41-01503

7.00

27.00

2MPREAMP
Miniature low-noise MOSFET pre-amp
forthe 2m amateur band
41-01307

3.91

17.35

CIRKlT ELECTRONICS TOOL KIT
Contains: 15WSoldering Iron 2 spare bits, heat
shunt, solder, pliers. cutter,
screwdriver
40-00007 15.56
AUDIO fUNCTION GENERATOR
Versatile waveform generator with sine,
triangular and square wave outputs.
On board mains PSU
41-01302

INFRA RED LINK
Single channellR Link with relay
output
41-01300

38.00

STEREO VU METER
5 LED per channel stereo VU meter for
use with stereo amplifiers
41-01401

2M CONVERTER
Low noise 144MHz-28MHz amateur
band converter
41-01306

11.50

5W AUDIO AMP
A very compact audio output stage for use
in a wide range of equipment
41-01406

2MPOWERAMP
20W - 10dB gain - power amplifier for the 2m
band. Automatic TX switch over,RX
pre-amp, robust construction
41-01404 32.87

4.60

UNIVERSALAMP
A universal audio pre-amp with a
gain of 10
41-01604

6.45

MONO REVERBERATION UNIT
Single channel, spring line reverb unit
to add echo effects to tape
recording etc.
41-01602

10.00

TONE GENERATOR AND DETECTOR
Very low distortion tone generator
and signal detector for circuit fault
finding
41-01603
IOMHzDFM
8 Digit LED digital frequency meter
and period measurement
41-01500

Selected Unes

BBC to Centronics
Connect Cable
03-10019
Dragon to Centronics
Connect Cable
03-10017
C12 Computer Cassette
21-00012
Interface 84 multiplexed
Ram Card
40-84000
ZBOA industrial controller
40-82000
EPROMEraser84T
40-82001
40·65020
6502 Micro Controller
40-68020
6802 Micro Controller
PB2720
80dB Piezo Buzzer
43-27201
1O.7CenterFreq.
20-10152
IOMI5A
10M08M 10.695CenterFreq. 20-11152
FCI77
LCD(Freq.)
39-17700
CMI61
LCDClock
40-80161
8 x 0.3"
IC socket
28-00800
14x0.3"
ICsocket
28-14000
16x0.3"
IC socket
28-16000
6V
KUIT-A Relay
46-80000
9V
KUIT-A Relay
46-8000 I
12V
KUIT -A Relay
46-80002
CXI20P
COAX Relay
46-90120
COAX Relay (N-type) 46-90520
CX520D
CX540D
COAX Relay (BNC) 46-90540 .

HT-320
Multimeter(20kO-V) 56-83201

7.25
725
0.55
59.95
54.95
59.95
54.95
54.95
0.55
2.10
3.49
20.00
8.25
0.12
0.13
0.13
0.48
0.48
0.48
11.96
26.98
26.98

14.00

Please add 15% VAT to all advertised prices and
60p post and packing. Minimum order value £5
please. We reserve the right to vary prices in
accordance with market fluctuation .
Just send for our catalogue o r visit one of our
three outlets at:
200 North Service Road , Brentwood, Essex. CM14 4SG;
53 BurrfieJds Road, Portsmouth, Hampshire. P03 SEB;
Park Lane, Broxboume, Hertfordshire. EN IO7NQ.
Ite~n~~seh~w.!!!!!!>~~

___ _

of receivers, outputs at 4, 2, IMHZ,
100, 50 AND 10KHz
41-00801

Iro: Cirkit Holdings PLC, Park Lane,
Broxboume, Hertfordshire. EN 10 7NQ.
1enclose 85p. Please send me your latest
catalogueand3x£1 discount vouchers!
If you have any enquiries please telephone us
on Hoddesdon (0992) 444111.
4.32
Name - _ _ _ _ _ _ _ _ _ _ _ _ __

8.55

CB NOISE SQUELCH
Improves the mute performance of the
majority of CB rigs
41-01605

5.40

5.13

CENTRONICS INTERFACE
Connect your personal computer to
the outside world via the Centronics
printer output
41-01406

22.50

10.46
CRYSTAL CALIBRATOR
54.10

50MHz PRESCALER
Extend the range of the I OMHz DFM to
50MHz
41-0150\
1-5MHz PREAMP
Low frequency pre-amp and waveform
shaper for the IOMHz DFM
41-01502
70cmPREAMP
Low noise, miniature pre-amp for the
70cm amateur band
41 -0 1506

4.78

70cm CONVERTER
70cm to I 44MHz low noise converter featuring
pre-aligned helical filter,schottkydiode mixer
and low noise transistors
41-01405 21.50

Crystal reference ca librator for alignment

70cmPA
IOW Power amp to boost the output of
hand held and portable 70cm
transceivers

www.americanradiohistory.com
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A NEW NUMBER IN BRITISH 'SCOPES ..•.•
SIMPLE OPERATION
FULLY AUTOMATIC TRIGGER
SINGLE BEAM
100mV to 50v/OIV. SENSITIVITY
10mS to 1IJs/OIV. SWEEP
X- Y FACILITY
LIGHTWEIGHT and COMPACT
and at a very lightweight price

SEND FOR DETAilS

IMJInstruments I
WOOD & DOUGLAS
* NEW
Product *
* 24 cms *

* FM TV Downconverter *
1250 DC50

The 1250 DC50 is a completely self-contained 24 ems downconverter compatible
with our 50 MHz video intermediate frequency processor demodulator. The module
has facilities for remote tuning and AFC inpu1. The full 24 ems 1V allocation is
covered with minimal loss in gain.
Post mixer processing: Sl.56Oc ampfifier
Dparating voltage: 11.5-14.0 Volts
Operating current: III mA nominel
Internal stebiisation: 8.5V; 5.5V rails
External connections: AFC input
Supply input
Tuning voltage input
B.5V rail output

Unlike the majority of our extensive product range this unit will not be available as a
kit The complexity of the circuitry demands a high level of instrumentation to allow
correct alignment. Minor variations in assembly technique oould also not be
tolerated at such a high frequency. For these reasons we have reluctantly decided to
modify our policy bu1 would point ou1 that the VIDlF for use with the above is
available in either kit or assembled form .

Inclusive Price:

£69.95

Place your order now for the 1250 DC50 or any of our product range by mail order or
eredit card. While our staff strive to give a return of post service please allow 2B days
~ ""f possible delay particularly on assembled modules. Our current catelogue is
available by return of post on receipt of an AS stamped addressed envelope. Please
add 75p to your total order for postage and handling.

ANYONE CAN SELL A KIT ... REPUTATION SEUS OURS
UNIT 13, YOUNGS INDUSTRIAL ESTATE
ALDERMASTON, READING RG7 4PQ
TEL: (073 56) 71444 TX: 848702

I rr I

HIllTOP HOUSE. THINGOE Hill.
BURY SI. EDMUNDS, SUFFOLK. IP32 SBE

~

From reviews received already, from independent test sources this product is likely
to become a market leader . . . read on

SPECIFICATION :
Input frsquency range: 124(1-1325 MHz
Intermediate frsquency: 50 MHz nominel
Local oscilator injection: 1190-1325 MHz
COnversion gain: >25 dB; :Il dB typical
Fm RI' stage: MGF 1100 Ge As FEr
Mixer type: Discrete Schottlty ring
RF connections: BNC

NOW!

If> 11

"~1I111110re tlttJl1
tel1 ttJSKS 011tJ

ZX81-IVRlH
Sure! More than 10 tasks
simultaneously and, in some
cases, up to 300 times faster!
That's what replacing the basic
ROM with the new FORTH does
for the ZX81 - and more !
The brains behind the
breakthrough belong to David
Husband, and he's building
Skywave Software on the strength
of it. Already orders are flooding
in and it' s easy to see why.
The ZX81-FORTH ROM gives
you a totally new system. In
addition to multi-tasking and split
screen window capability, you
can also edit a program while
three or four others are executing,
schedule tasks to run from 50
times a second to once a year, and
with a further modification switch
between FORTH and BASIC
whenever you like.

The ZX81-FORTH ROM gives
you a normal keyboard with a 64
character buffer and repeat, it
supports the 16k, 32k, 64k RAM
packs, it is fig-FORTH compatible
and it supports the ZX printer.
The price, too, is almost
unbelievable. As a " fit it yourself
Eprom", complete with manual,
it's just£25+ VAT.
Add £3 p&p UK (£6 Europe, £12
outside Europe) and send your
order to the address below.
~=-~

51c """i1 \J P
SOFTWARE
David Husband
73 Curzon Road, Bournemouth,
BH14PW, ENGLAND.
Tel : (0202) 302385 .
International +44 202 302385.

Return of post subject to availability.
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SMALL ADS
The prepaid rate for classified advertisements is 38 pence
per word (minimum 12 words), box number 60p extra.
Semi·display setting £12.60 per single column centimetre
(minimum 2·5 cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed "Lloyds
Bank Lld". Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisement Dept., Practical
Wireless, Room 2612, IPC Magazines Limited, King's Reach
Tower, Stamford St, london, SEl 9lS. (Telephone 01-261
5785) .

Receivers and Components
B Ol·R~ EMO UT HfBOS CO:\IBE . E!cct rl)nic cn m po nents'
~pe ci'lli~cs for 33 years. FORRESTERS (0iat iona l Radio
Supplies) Iall' Holdcnhu r.; t Rd. no\\ at 36. Ashl ev Rd.,
Bosco mbc . Tcl. 30220-1- . Closed \Vcds.

CRYSTALS Made to order for sny purpose cnd large stocks of
standard frequencies for computers, modems., etc. Amateur
CW tURP) lreQs £4.00 and CB conversion crystals at £4.511.
PROGRA MMABLE OSCILLATORS (PXO) lor bau d rates. MPU.
and IreQ markers fl 2SJ.
FILTERS Crystal. monolithi c. mec ha nical and cera mic lor all
standard IFs. Special IO.695 MHz lor big improvement to most
CB rigs at £4.50 each
SAE FOR USIS. PRICES INCLUDE VA T AND POST

P. R. GOLLEDGE ELECTRONICS
G3EDW. Merri ott, Somerset. TA16 5NS
T et. 0460 73718

RADIO CANADA. Pl.!k jn ~ ..-\us trali<l. \ '(lice of :\mcril'a. A
\ "\!ga 206 (6 x SWJ\1\V/L\V) pu ll s the se and uoze ns morc.
£23.9:1. Year's g u arante~. Return despatch. CO RRIGANR.~\D 1 0 \\".-\T C H. l3uildin¥ 109. Preslwi ck Airport. KA9
2RT

BILLlNGTON VALVES
23 Irwin Drive, Ho .. ham, W. Su ... " RH12 1NL
FOR All RADIO. TV. AUDIO AND TRANSMITIlNG VALVES.
CONTACT US FOR A PROMPT QUOTATION (SA[ PLEASEI.
OVERSEAS: 2 I.R.C.
We offer a huge ran ge 01 top Quality valves by Mullard. RCA.
EIMAC, EEC etc etc, an d cu t price vers ions of pop ular types at
very low prices. Ail valves are new and boxed and carry our own
90 day guarantee. We gi've a prompt, co urteous service with
technical advice on equivalents etc. We also retail C.R. Tubes.
valve holders etc an d wholesale transistors and IC's.
OUR OCTOBER '84 CATALOGUE IS NOW AVAILABLE ON
RECEIPT OF A LARGE SAE. CALLERS BY APPOINTMENT ONLY

Whilst prices of goods shown ill
advertisemellls are correct at
the time of closing for press,
readers are advised /0 check
with the advertiser both prices
and C1vailabilil)' of goods before
ordering from Il on-currenl issues
of the magazine.

Software

Educational

CA LCULATING RADIATION PAITERNS with Sharp
M2700 (needs oolo ur plotter). Send £5.00 to J.F. HENDER-

COURSE FOR CITY & GUILDS, Radio Amate urs Examina·
tio n, Pass this important exa min ation and obtain your licence,
with an RRC Home Study Course. Fo r details o f this and
o th er courses (GCE , Care'er and profes~ ional examinatio ns.
etc .. ) write or phone: THE RAPID RESULTS COLLEGE.
Dcpt JXI 5, Tuition House. London. SWI9 4DS. Tel. 01·947
7272 (9am-5pm) or use our 24hr R ccordacall Servi ce: 01-946
1102 quoting Dcpt JX I 5.

SON. Edge fidd_ Highstrec l. Medstcad Alton. Hants.

MORSE READER for CBM64. BBC "B". any VlC 20.
SPECTRUM and DRAG ON. Self tracks approx 8/30 wpm.
Spectrum necds no interface . others use simple onc transistor
int erface. Circuit and full instructions with cassette, £6.00.

J . E. PRICE. 4 Housman Walk , Kidderminster.

SPECTRUM 16/48 K, ZX81 1/ 16K RITY. Featur es such as
split screen typ e ahead, auto TX/RX. 26 programmable
memories plus many marc . For more detail s o f programs,
pes's. Kits, and ready made units send s.u.c. to G4MJC/
G4FDW. 3 Aylesbury Avenue. Eastbourne BN23 6AB.

"DIDI-DIDA" New Morse Tutor for CBM64 is the best yet

and its many features will improve your receiving and se nding
ability. Cassette £7.00. Disc £9.00. MORAY MICRO CO M·
PUTING. Enzie Slack head. Buckie, Moray. AB52BR.

Service Sheets
BELL'S TELEVISION SERVICES for service sheelS on
Radi o, TV, ele.. £I .50 plus SAE. Sl.!rvice Manual s on Colo ur
TV and Video Recorders. prices on request. SAE with
e nquiries to B.T.S., 190 Kings Road , Harrogat e. N. Yorkshire. Te!. (0423) 55885.

TECHNICAL .INFO SERVICES
76 Church St - Larkhall - Lanarks

MORSE READING PROGS. Work on clean signals without
hardwa r ~ int erface. ZX81 lK Uncxpandcd Me mo ry . Tr;lnslate d code with word and line spaces fo r easy readi ng.
A uto matic scroll action . £7 inc1. Spectrum 16/4BK. Scroll
actio n with I a·page scrolling memory. instantly accessible
page by page. £8 incl. All types variable speeds. Fe ed signal

direct into Ear socket. PINEHURST DATA STUDIOS. 69
Pinehurst Park. West Moors, Wimbome, Dorset. BH22 OBP.
DRAGON 32164 Talking Morse Tutor. No Xtra hardware
required except 32K requires o ne joystick £5. Please state 32

." 64K . G.5. BARNAC LE. 32 Rectory L,ne. Thurcaston .
Leiceste rshire LE7 710.

FUll SIZE SERVICE SHEETS
Any radio, audio £2.50 + I.s.a.e.
C1Vs/MusC £3 .50 + I.s.a.e. complete set
Worlds largest collection
service manuals 30's - date
from £4.50·£35 each.
Comprehensive T.V. Repair Course
Complete Radio Service & Repair Course
ONLY £9.50 EACH
Repair data/circuits almost
any named 1VNideo for £10.50

Books and Publications
Veteran & Vintage
VI:".·T AGE RADI O ' S o v~r 200 swcked. 1920·1 l)5(h. Va lve
Radiu's-:\mrs ..;tc. R~pai r ~d/Res t{)red . RADI O VINTAGE.
2:' 0 Se abrook Roud. Seabroo k, Hvthe. Kent. Ph one am'ti me
1U30.J) .1069.1
.
.

•

NOTICE TO
READERS

. DIAL-SEARCH has given my fam ily many hours of enjoyment.' U niqut! 48 page handbook to European broadc<:lc;ling:
frequenc ies, times, signature tun es. maps e tc . £2.75 (nbroad

1, IRCs) including postage. IVILCOX (P\V5). 9 Thurrock
Close. Eastbourne BN20 9N F.

Sa.e. brings any quotation
FREE 50p mag. inc. service sheet!
Pricelists unique elect. publications

FOR FAST QUOTES
RING 0698 883334

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert t he advertisement below in the next available issue of Practical Wireless for .. ..... , . ..... ... .. , .... . .
insertions. I enclose Cheque/P.O. for f
. .......... . .. " . .. . . . ..
CAT. heading .. . ...... ... ... .
(Cheques and Postal Orders should bEl crossed Lloyss Bank Ltd. and made payable to Practical Wireless)

PRACTICAL WIRELESS

NAME .. ... . . . .. .. . . .. .... .. ..... . .. .

Classified Advertisement Dept .• Room 2612.

King 's Reach Tower, Stamford Street.

A DDRESS

London SE1 9LS
Telephone 01·261 5785
Rate 38p per word, minimum 12 words.
Box No. 60p extra.

Company registered in England. Registered No. '; 3626. Registered Office: King's Reach Tower. Starnford Street. London SE1 9LS .
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Situations Vacant

Wanted
WE PURCHASE RADIO VALVES, Details to: BILLlNGTON VAlYES. Sce our ad on page 84.

_1.£~

Appointment Services Limited
Intemational Technical Recruitment Consultants
9 Cemaby Street, London W1V 1PG.
Telephone: 01434 4174 (5 lines)
Telex: 21879125247 FPJ

RADIO SERVICE ENGINEERS!
'CELLULAR CAREER OPPORTUNITIES"

.....

J.'\

Miscellaneous
NEW LOCATOR SYSTEM (Maidenhead). ORA to OTH
conversion. Dee deg conversion. Distance calcu1ation. DX
beam headings. OTH to d.m.s. conversion etc. CBM64 Apple.
Cassette £6.50. Disc £8.50 inc. p&p. MORAY MICRO
COMPUTING, Enzie Slackhead, Buckie, Moray AB5 2BR.

Kirkwood
Developments

10, Willow Green, Grahame Park Estate, London, NW9.
Tel: 01-205 4704

VHF/UHF ABSORPTION WAVEMETER

Covers 12Q-45O MHz. Extremely sensitive. Low·profile. Re·
quires PP3 bettery
............. . ........ £24.95

MORSE CODE PREPARATION

As specialists in the recruitment of Radio engineering staff we have been retained to supply 11 field
engineers and bench technicians to various compan-

ies in the S. East area. You should have at least 2 .
years experience on fault finding to compon~nt ~evel
on R.F. equipment. Current workshops are In Flnch-

ley, Croydon and C. London. If in the field a vehicle is
supplied. Salaries range from £7,500 to £12,000. For
an immediate interview call:

Cassette A: 1-12 wpm for amateur.
Cassette B: 12-25 wpm for professional examination
preparation. E.ch c....tt. is type C90.
Price of each cassette (including booklets) £4.75.
Morse key with separate battery (PP3) - driven solid-state
oscillator and sound transducer produces cleer tone for
sending practice. Price of key with electronic unit £1.75.
Price indudes postage etc Europe only.
MH ELECTRONICS (D.pt PWI
12 Lon shore W. , Mikon. Portsmouth P04 8LS.

F&P Appt. Servs. 01-434 4174.
9 Carnaby Street, London Wl.

HEATHKIT. U.K. Spares and Service Centre. CEDAR
ELECTRONICS, Unit 12, Station Drive, Bredon, Tewkesbury, Glos. Tel. (0684) 73127.

Aerials

FOR TRANSISTORS, DIODES, Capacitor<, PCBs, Valves,
Switches, Cases, Meters, and lOOs of other technical items.
SAE for list. D.S. ELECTRICAl, 3 Prince" Ann Terrace,
Loddon, Norfolk NRI4 6LL.

VHF AERIALS, new designs, 28-170MHz, DlRT/TV, amateur 28-144, UOSAT, AB/MB, etc. Folder s.a.e, AERlALTECH, 33 Cherville Street, Rornsey, Hants S05 8FB.

8 TRAP DI-POLES
Data Sheets, Large 24p
SAE Aerial Guide 75p

G2DYM, UPLOWMAN,
TIVERTON, DEVON
Callers Welcome by Appointment ONLY

AKD

Armstrong

FREE! Parcel of Components worth £10. Send only 80p'
postage!. D. HORSLEY, 113 Clare Road, Braintree, Essex.
WAVEGUIDE, FLANGES & DISHES. All standard sizes &
Alloys (new material only) from stock. Special sizes to order.
Call EARTH STATIONS 01-228 7876. 22 Howie Street,
London SWll 4AR.
QSL CARDS, Gloss or tinted cards. SAE for samples to
lWROG PRESS, Dept PW, Penyhont, Gellilydan, Blaenau
FfeSliniog, Gwynedd.

HIGH PERFORMANCE RF FILTERS

SLlMLlNE, ATTRACTIVE APPEARANCE
Used by British Telecom, Thorn-EMI,ITT, Telefusion, GronRdo
etc.

Standard range terminated in Belling lee plug/socket
(750hms) - others to order
Model TNF2 Tuned Notch Filters (Bmid & Inner) for 2. 10, 15,
20 Metres & CB (state which) ....................£7.50
The TNf2 range have a very low insertion loss and very high
rejection over the band for which they are supplied. They are
the best possible answer for aerial borne interference from a
single known frequency or frequency band.
Model RBFI-7Ocms Notch Filter (inner only)
... £6.32
Model BBl Braid Breaker ............ ........... £6.32
Also ava~able, 3 High Pess models and a "Reder Blip" filter for
VCRs. Please send A4 or C4 stamped addressed envelope for
filters data sheet and price list.
All items are manufactured by AKD in UK and carry a two year
guarantee plus 14 day money back promise (no reason
required).
Items usually despatched within two days from receipt of
order. Prices include VAT. postage & packing.
(Prop.) J.W. ARMSTRONG
ALSO AVAILABLE FROM MOST LEADING
AMATEUR RADIO DEALERS

Tel: 03986 215

SOM (165ft) AERIAL WIRE. Strong PVC covered copper £4.80 inc. Post. W. H. WESTLAKE, Clawton, Holsworthy,

~H ~~~~!~P.~~~~ (GSAQN) \;17iW7

Devon.

W.rwickshire CV22 7AJ.
Tel. 0788 76473

G2VF D.I. Y. H.F. long and medium wave frame antennas,
S.A.E. for details. F. RYLANDS, 39 Parkside Avenue,
Millbrook, Southampton.

For Sale
BUYING OR SELLING? Contact the used equipment centre
for the best deal. 25 years of amateur radio experience,
friendly advice, full no quibble guarantee on all equipment.
Heard about our exchange plan, buy & try? Why not contact
me, David Cole G3RCQ, Homchurch 55733, evenings/weekends or send sae for full details & current list of equipment.
G3RCQ 65, Cecil Avenue, Hornchurch, Essex. Urgent day-

time enquiries 01-594 3435.

'\II,A{'
y.u:su

Amateur Electronics UK Ltd \tJ

SUPERB INSTRUMENT CASES by BAZELLl, manufactured from PVC, Faced steel. Vast range. Competitive prices
start at a low £1.50. Punching facilities at very competitive
prices. Supplier< only to Industry and the Trade. BAZELLl,
(Dept No. 25), St. Wilfrid's, Foundary Lane, Halton, lancaster LA2 6LT.
BURGLAR ALARM EQUIPMENT. Ring Bradford (0274)
308920 for our catalogue or call at our large showrooms
opposite Odsal Stadium.

We are pleased to announce that our new shop is now open in
Rugby for the sale of all our products and also as 0 bra~ch of
Amateur Electronics (UK) Ltd the main Importers of all Yaesu
Musen' amateur radio products, TOKYO Hi POWER' linears, TEl'
antennes, etc. Items listed below are only a sample of stocks
available.
YAESU: FT203R, FT209R, FT230R, FT2OOR, mOOR, m:JJR,
mOOR, m26R, m7, m57GX, FP757GX, FC757AT. FP757HD,
FT9al, FT one, FRGnOO etc.
TOKYO UNEARS
Hl100v-25 160 wett out 25 wett in with pre-amp 2mtr £209.75
Hl100v-3 160 wett out 3 & lOw in with Rx pre-amp 2mtr £244.50
Hl82V 85w out 12w in 2mtr with Rx pre-amp
£144.50
HL45U 45w out 15w in 70cms with Rx pre-amp
£125.75
Interested in 10mtre FM? - DNT CB transceivers converted by us
to IOmtr. New hoxed
£45.00
Good range of 'SUN' VHF & UHF mobile & fixed antennas
in stock

NEW AND USED Amateur Radio Eq uipment, suppli ed,
bought and exchanged. Sae for list. CAlBRESCO LTD., 258
Fratton Road, Portsmouth, Hants. Telephone: 0705 735003

tiHORTWAVE RECEIVERS. Racal RAl17E, AR88D,
Yaesu FRG7, Century Digital (new), Advance Signal Generator. Lots of other equipment. Part exchanges. G3EKX.
S.s.B. PRODUCTS. 0872 862575. (Cornwall).

AMATEUR EQUIPMENT BOUGHT, Sold, Exchanged.
Telephone Dave, 040 24 57722: or send SAE for current list.
Equipment also sold on a commission basis. G3RCQ
ELECTRONICS. 132 A1bany Road, Hornchurch, Essex.

PANASONlC DR31 32 Band Receiver with Yaesu Antenna
Tuner. Perfect. £140. Phone 01-440 0476.

NEW AND SURPLUS components and equipment now in
stock. Also amateur, F.M. and T.V. aerials and a complete
range of burglar alarm equipment. Write or phone for price
list. SPECTRUM RADIO AND ELECTRONICS LTD., 36
Slater Street, Uverpool L1 4BX. Tel. 051 7094628.
QSL CARDS, printed to your own design on white or
coloured gloss card SAE for samples to: THE NUTLE'y
PRESS, 21 Holmethorpe Avenue, Redhill, Surrey RHI 2NB.
THE SCIENTIFIC WIRE COMPANY
811 Fora. Road, L...don E17. TeI""hone 01-531 1568
ENAMELLED COPPER WIRE
SWG
11b
80z
40z
20z
8 to 34
3.63
2.09
1.10
O.BB
35 to 39
2.31
1.27
3.82
0.93
40 to 43
6.00
3.20
2.25
1.61
44 to 47
8.67
5.80
3.49
2.75
4B
15.96
9.58
6.38
3.69
SILVER PLATED COPPER WIRE
14 to 30
9.09
5.20
2.93
1.97
TINNED COPPER WIRE
14 to 30
2.41
1.39
3.97
0.94
Fluxcore

AMATEUR RADIO EQUIPMENT hought, sold, exchanged.
Lists on request. R & S RADIO (G40Wy), Weymouth 0305
786930.

Solder
5.90
3.25
1.82
0.94
Prices include P&P VAT. Orders under £2 add 20p.
SAE for list of copper and resistance wire.
Dealer enquiries welcome.
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Still available the most popular 2mtr linear kit on the market
today designed by us for the best selling 2mtr multimode
transceiver the FT2ooR. Kit consists of all parts, ready dnlled
PCB, wire, sockets, circuit & assembly instructions. 2l-3l wett
input 25-:JJ watt output @ 13.8v supply. Receive pre-amp gain
can be pre·set up to 2Odb, complete Kit with die cast box &
heatsink 07.50.
Magnetic devices aerial relay type 354 spco contacts 12v coil, OK
for 2mtr mast head pra-amp usable up to 200MHz. As used in
most PVE r/ts. Unused ONLY £1.25, box of two £225.
BOLHN fEEDTHRU CAPS 2ba thread l000pf 500vw 40p •• ch.
Solder~n feedthru caps l000pf SOON; 10 for 6Op. Solder-in
feedthru insulators 100 for 65p.
10pf & l5pf airspacad trimmers 10mm sq. 30p each.
25pf film trimmer IOmm dia. lOp. 6pf film trimmers 7mm dia. tOp.
Mullard tubular trimmers 1-12pf 25p.
PT4577 UHF power transistors opprox 1 wett @ 70cms no other
data. Take a chance, silly price, unused ONLY 75p.
RACAL 852 RfT calibrators for 121, 25 & 50KHz channel spacing v.

R?8~TcoA~'G~ a~e~~~ri~~., Pppu~s ex-equipment ex. condition
ONLY £1.35 e.ch.
TFl44G sig gen. 85KHz-25MHz WW2 vintage, good condition,
buyer to collect. £25.00.
Many bargains for callers s/h scopes, sig. gens. etc. bags compts
etc. s/h ICOM IC720A £575.00. s/h FT230R £195.00.
Please add 65p for post & packing.
20p s!llmps for lists
Shop opening times 9.3Oam to 5.:JJpm
Goods returned
Haij day closing Wednesday.
in 48 hours
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Call or phone for a
most courteous quotation

ALL
01-7493934
VALVES
& TRANSISTORS

-

AMATEUR ELECTRONICS UK

G8XBH

Radio Amateur Supplies
Tel: 0602280267
~-----------V-i-s-it~y~o~u~r~L~o~c~a~I~E~n1==p~o--rl-'u-n1-------Y~
Large selection of New/ Used Equipment on Show
AGENTS FOR:
ACCESSORIES:

We are one of the largest
stockists of valves etc. in the U.K.
Open Monday to Friday

~1

F.D.K.

WeI. Range

AZDEN
ICOM
YAESU

Miaow"". Modules
Adonica Mica
Mute!< ......Am..
a.renco Mast Supports

FORTOP ATV

ORAE PSU and
Wava Met.....

pm. 2.00-5.31 pm.

TRADE & EXPORT 01-743 0899

AERIAL, Tonna, Halbar, New Diamond Range of Mobile Whips

Delivery by return of post

'Special' a .R.p. GW5 HF5 Band Beams
JUST GIVE US A RING
Monday: CLOSED Tu esday- Saturday: 10.ODam to 5.ODpm

COLOMOR ELECTRONICS LTD.

PLUS OWN

(01 -907 3530 LONDON)

3 Farndon Green. Wollaton Park. Nottingham.

170 GOLDHAWK ROAD. LONDON W12

Off Ring Rei. betw .... n A52 (Derby Road) • A809 (lIk.ston Road)

€ SPECTRUM COMMUNICATIONS

GENERAL COVERAGE RECEIVER KIT FCR 130
Model FCR 130 Receiver kit - Only £75.30 inc VAT_p & P £2.40 De(ivery by return
* 31:1 Geared analogue tuning
* 3 Band switch with spare position
* Tape record socket
* Headphone socket
* Signal Meter
*Internal speaker + OnlOff sw.
* A.F. Gain and Tone Control
C.W. A.M. SSB.
This is a complete kit which allows you to build and learn as you go. Suitable for anyone who has an

. . ..

*

interest in radio and can manage 8 sol dering iron. It really is within the scope of most beginners.
You don't have to be a 'serni-jlrofessional amateu( to understand how ~
as we supply very
comprehensive and complete instructions, written in plain language. Well spea!d components so
~ OK for fat finge", I The receiver tunes, in 3 bands from 1 to 30 Mhz. Solid aluminium tuning
and control knobs and base paneL Black anodised front panel. Nice to bui d ... nice to look at

wo""

.. . nice to own.

-&- '

COMMUTECH (Devon) LTO

NEWII TRANSCEIVE CONVERTER, 2, 4, or 6 metre, with repeater shift switching . 10mW to lW drive at 10 metres, 0.5W output. 26dB gain 2dB noise receive
section . Types TRC2-10, TRC4- 10, TRC6-10.
Boxed kit £53.00. Boxed built £83.00.
RECEIVE CONVERTER, 2, 4, or 6 metre input, 10 metre IF output. Types RC2PCB kit £15.00. Boxed built £30.00.
10, RC4-10, RC6-10.
TRANSMIT CONVERTERS, 2, 4, or 6 metres 0.5W output. 10mW to lW 10
metre input and low level LO input. Types TC10-2, TC10-4. TC10-6.
PCB kit £15.50. PCB built £24.00.
TRANSMIT AMPLIFIERS. 2, 4, or 6 metre, 0.5W input suits transmit converters,
25W output, unswitched. Typ es TA2 / 2, TA4/ 2, TA6/ 2.
PCB kit £27.25. PCB built £36.25.
TRANSMIT AMPLIAERS. 2, 4, or 6 metres, 2.5W input, 20W output, switched
Types TA2S/1, TA4/ 1, TA6/ 1.
Boxed K~ £28.50. Boxed built £37.50.
VAT & POSTAGE INCLUSIVE PRICES
Delivery w~hi n 14 days subject to availability.
24hr answering service
Plus the usual range of k~s and modules. SEND SAE for list.

Chapel Street. HolsworthV. Devon EX22 SAA.

UNIT B6, MARABOUT INDUSTRIAL ESTATE,
DORCHESTER, DORSET. TEL 0305 62250

Tel : (0409) 253504

VIDEO RECORDERS Philips NI500/1/2 series. colour, in! 6/8 chan RX,
R.F. Mod, AnaloguelDig Clock with two cassetes & circs. N1500/1 £aIL
N1502 £85. ARMY AERIAL Kits comprise 30ft 1" mast in 10 sections
plus two 16ft whips, with all aces in carrying bag. good cond. £41L Also
Mast Section 2" x 5ft 14g Ali with Guy Kit 8 fur £815. SIGNAL
GENERATORS Marconi type TF995/A2 1.5 to 220Mcls AM/FM tested
with book, £100. Also type TF144G 85Kc to 25Mcls (will osc to 30Mcls)
A.M. large bench unit tested with circ inst. £elL AUDIO OSC old type
BFO Osc 20c1s to 20Kc OIP into 10/600 ohm mains with spare valve kit.
fair cond. £18. SCOPES Solartron type CT386 general purpose bench
scope 4" PDA tube, Y Amp DC or 100Kc to 10Mc/s at 1 MiIIN to 60v Cm.
T,B. 0,1 Us to 1 Sec Cm, X amp expansion to X.5 good cond tested with
book. £H. MARCONI TF1 041 B VTM for 240v as 8 ranges of DC volts
1Kv to 300MiIIN FSD. 7 ranges AC volts 300MiIIN to 300v FSD. 8 ranges
of Res 50 ohms to 500 Megs. as DC/Ohms & AC/RF probe to 1500Mcls
tested with book. £48. POWER UNITS 240v lIP provides var stab olp
of 0 to 500v at 150Ma & 6.3v at 5 amps. fitted volt/Ma meter. on 19"
panel, will also by int connection give 55O/700v DC un stab, £31L Also
P,U. OIP 220v at 80Ma DC smoothed 4 times & 7v at 6 amps on 19"
panel. £18. ROTARY CONY. lIP 24v DC 10 amps OIP 230v AC 50c at
100 watts in case. £41L Conv, only. £27. ARMY RECT. 7 lIP 2001250v
AC or 12v DC these provide 80+8Ov for tellyprinters. also 12v DC & 40v
AC can also be wired to give 240v AC from 12v DC liP at 40 watts in
wood case size 7 x 9 x 7". £8.150. TAPE RECORDERS Ferrograph Series. 6 for 240v single chan ! track with high & low level lIPs int speaker.
ex! speaker OIP 15 ohm, will take 81" spools, 3 speeds
3~, H in grey
leatheratte type table case size 18 x 18 x 1er new cond with book. £815.
F.M. TUNER HEAD tunes 88/108Mcls with 10.7Mc/s OIP, req 12v DC.
3 transis unit with var conds tuning new with connec. £4.71L ARMY
TYPE. 31 set old manpack set tunes 40/48 Mcls in 200Kc steps uses 18
min valves reqs dry batteries. TxlRx on FM with circ etc. fair cond.
£24.150. Also spare valve kits for these or 88 set at £9.150. HEAD ..
MIKE set Army type low res with throat mikes. control box, rubber ear
pads. £7.50.

n.

Above prices inc CarrlVA T. allow 14 days for delivery.
Goods ex equipment unless stated new.
S.AE. with enquiry or 2 x 17p stamps for List 35.

A. H. SUPPLIES
122 Hand.worth Rd.. SHEFFIELD S9 4AE.
Tel. 444278 (0742)

86

.
"~~~8

R.A.S. (Nottingham)

SANDPIPER COMMUNICATIONS
(STAINLESS STEEL ELEMENTS)

934MGS
Price
31.50
21.50
41.50
35.00
12-00
TBA

P&P
4.00
2-50
4.00
3.00
2-00
TBA

11 El Crossed (15DBd each Polarization)
8 Turn Helical (l1DBd) (Oscar 10)

10 + 10 116DBd)

32.00
21.00
35.00

4.00
4.00
4.00

5 EL YAGI (also crossed ava~able) (90Bd)
10 EL YAGI (also crossed available)
10+ 10 (16DBd)

12.00
21.00
40.00

4.00
4.00
6.00

23124cm Ind 934 (32cm)
6/12120 Turn Helicals E.G. 20 Turn 115DBd)
2+Vl0 +10 E.G. 10+ 10 116DBd)

~fleOmZJ~ ~~~~feG~~:I~~e~.:JR~ii~;d mi~N~~,,+~~sk~~~~9B:jlet

4 Element nuad Driven YAGI
Available end of summer. Large Double Rhombic (Rotatablel (270Bd!!)
10CM

2MTR

DIYIJ(ITS AVAIlABLE (ine. III plrts & inltructionl)
FIBREGlASS BOOMS/MASTS
!" Rod Z.OO per mtJ. 3" Tube 2.50 mtJ, 11" Tube 5.00 mtJ, 12" Tube 6.00 mtJ.

;~~ ~~~~v£3~OO ~~~~ ~:~

~~:~ g::

SPECiAl OFFER :
HilliCOman Rotato", £4Z + £2 P&P
S.A.E. Full lills (lots more):

~~~ g:

Bearings £16.95 + £1 P&P

40 Trehafod Road, Trehafod. Near Pontypridd. Mid Glam.
Tel. Perth 685515
Abet-dare 870425
Delivery P.O./Cash Return Cheque 1 days.

R.F. LINEAR AMPLIFIERS

D.C.
Supply

Power
In

Power
Out

Preamp
Incl.

Kit

Ready Built
& Tested

1.5w
15w
No
£24.50
£36.50
13.8v
2.5w
25w
No
£29.50
£39.50
13.8v
10/ 15w
40/50w
Ves
£29.50
£43.50
13.8v
2.5w
50w
Ves
£44.50
£57.50
13.8v
2.5w
l00w
Ves
£89.50
£109.50
13.8v
lOw
100w
Ves
£69.95
£89.50
13.8v
25w
100w
Ves
£59.85
£78.95
13.8v
1Ow'
l50w
Ves
£159.50
Mains Operated
l50w
Ves
£169.95
Mains Operated 1.5w·
1.5w
lOw
No
£26.95
£39.95
13.8v
70 ems
1.5w
40w
No
£59.95
£71 .95
lOw
40w
No
£52.00
£64.50
Kits include pre-drilled case & heatsink and all parts except RF Input/Output
connectors. Pre-amp gain -22dB,<N.F. 1.5dB, Auto Switching changeover.
POWER
BREMI13.8v lOa Regulated P.S.U. .......
.. .......... .. ................ £59.95
SUPPLIES TARREN 13.8v 5-7a Regulated P.S.U.
.. .................... ................ £19.95
RFD 13.8v 20a Regulated P.S.U... ...... .. .. ............ .. .K~ £59.50 Built £75.80
• We have a limited number in stock and in future will be made to order.
All goods sold guaranteed for 12 months incl. PA Transistors.
Terms: Post & Packing £0.80 ip.s.u. £4.50). Please allow 21 days for delivery.
S.A.E. for further info:
R.F. DEVICES
2 METRES

49 Ro.holme Terrace, Leed. LS7 4.JH. Telephone (0532) 62312&
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MAil ORDER CO .

RST
for

CAPACITORS
of all preferred types

~4

POLYESTER LAYER
(SIEMENS)
B.32509 5mm PCM 10%
tolerance 63 V in 13 values
from 0.0047 to 0.47 p.F
B.32510 7.5mm PCM 10%
tolerance 100 V min. in
9 values from 0.001 to
0.47 P
B.32512 15mm PCM 10%
tolerance 100 V 1 p.F.
2.2 P
B.32560 7.5mm PCM 6
values 10% tolerance 400
V 0.001 to 0.0068 p . 5%
tolerance from 0.0082 to
0.68 P in 400. 250 or 100 V
(26 values)

CERAMIC PLATE
Above 1000 pF, in E. 6

P . 17 values, 6-50 Vdc.

pF - 10 types.
B.37448 63 Vdc 2.5 mm

TANTALUM BEAD in 18
values from 0.1-100 p.F.
6,3-35 Vdc.

~~t~ ~~~d.\ .84700
~~~~'~68Vd; ~pe;"m
PCM 0.047, 0.68 0.1 p.F.

CERAMIC DISC
1 p-l0 nF. 300 Vac.
ELECTROLYTIC
Axial in 48 values from 1
to 10000 p . 10 to 63 Vdc
Canned in 9 values from
2200 to 22000 p.F. voltages
to 350
Reversible from 2 to 100 p

Low Leek. Almnm 0.1-100

POLYSTYRENE (Siemens)
~~ v~~~~s 5 pF to 18 nF,
RADIAL (Siemens)
15 valu es 1-1000 P
Vdc.

The above ranges should

meet most users' require-

ments. Our latest FREE
illustrated A-Z list shows
very many more types.

Telephone (0784) 33Ii03. Telex 264475.

MordI. 68D 8umoge lJIne Manchester (0611 432 4945
EV C_lti.g Shop. 70D 8umoge lJIne. Menchester (0611 431 4866.
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AZ31
CL33
OY86n
OYB02
EBBCC
E180F
E810F
EABCBO
EB91
EBF80
EBFB9
EC91
ECC33
ECC35
ECCBl
ECCB2
ECC83
ECCB5
ECCBB
ECC91
ECFBO
ECHJ5
ECH42
ECH81
ECLBO
ECL82
ECLB3
ECLB6
EF31A
EF39
EF41
EF42
EF50
EF54
EF55
EFBO
EF86
EF91
EF92
EF183
EF184
EH90
EL32
EL33
E1.34
EL36
ELB1
E184
EL86
El91
ElS5
EL350

£p
2.75
4 .00
1.50
1.50
8.42
1020
35.48
125
1.50
1.50
1.50
8.00
4.50
4.50
1.75
1.75
1.75
1.75
2.10
8.93
1.50
3.00
3 .50
3.00
1.50
1.50
3.00
1.75
5.00
2.75
3.50
4.50
2.50
5.00
3.50
t .75
3.50
2 .95
6.37
2 .00
2.00
1.15
2 .50
4 .00
4.00
2 .50
525
225
2 .75
9.69
2.00
8.50

EM81
EM81
EN9 1
EY51
EY86
EYBB
EY500A
E280
E281
GY501

GZ32
GZ33
GZ34
GZ31
KT61
KT66

KT11
KT88
N18
0A2
OB2
0C3
000
PCB6
PCBB
PC92
PC91
PC900
PCF80
PCF82
PC F86
PCF801
PCF802
PCF805
PCF808
PCH200
PCL82
PCl83
PCL84
PCL85
PCL86
PCL805
PD500
PF1200
PL36
Pl81
PLB2
PL83
Pl84
Pl504
PL508

l a ngrex Supplies Ltd ..
Climax House,
159 Fallshrook Road, Streatham, SW16 6ED.

SPECIAL EXPRESS MAIL ORDER SERVICE
2 .50
2.50
6.50
2.75
1.15
1.15
3.00
1.50
1.50
300
4.00
4.75
3.00
4.75
5.00
12.00
9.00
15.00
t5.00
3.25
4.35
2.50
2.50
2.50
2.50
1.15
1.75
1.75
2 .00
1.50
2 .50
2 .50
2 .50
1.70

1.70
3.00
2.00
3.00
2.00
2.50
2.50
2.50
6.00
2.50
2 .50
1.75
1.50
2.50
2.00
2.50
2.50

Pl509
6.00
Pl519
6.00
PL802
6.00
PY33
2.50
PYBl
1.50
PYB2
1.50
PYB3
125
PY88
2.00
PY500A
4.00
PY800
1.50
PY801
1.50
00V02·6 31.80
00V03· 10 23.50
aOV03·20A
48.38
OaV0640A
75.00
aV03·12
6.80
R18
3.00
R19
924
SP41
6.00
SP61
4.00
U19
13.75
2.50
U25
U26
2.50
U31
12.00
UABCBO
1.25
UBF89
1.50
UCH42
2.50
UCH81
2 .50
1.75
UCL82
UCL83
2.75
UF89
2 .00
UL41
5.00
UL84
1.15
UY41
2.25
UYB5
2 .25
VA1 OS/3D
2 .50
VRl50/30
2.50
Z159
25.00
Z803U
19.00
2021
3.25
3B28
40.00
4CX250B 45.00
5R4GY
3.50
5U4G
3.00
5V4G
2 .50
5Y3GT
2.50
5Z3
4 .00
5Z4GT
2 .50
6/3012
1.75
GAB7
3.00
6AH6
5.00

6AK5
6AL5
6AM6
6AN5
6AN8A
6A05
6AR5
6AS6
6AS1G
6AT6
6AU5GT
6AU6
6AWBA
6Bl
6B8
6BA6
6BAl
6BE6
6BH6 '
6BJ6
6BN6
6B07A
6BRl
6BR8A
6BSl
6BW6

6BW1
6BZ6
6D1
6C6
6CB6A
6CD6GA
6CL6
6C H6
6CW4
60 6
6005
6EAO
6EH5
6F6
6Gk6
6H6
6HS6
6J5
6J6
6Jl
6J B6A
6JS6C
6K4N
6K6GT
6Kl
6K8
6KD6

5.99
1.50
6.02
4.15
3.50
2 .25
3.50
e .66
8.75
1.25
5.00
2.50
3.15
3 .25
3.25
1.50
5.00
1.50
2 .50
225
2.00
3.50
6.00
3.50
6.00
6.00
1.50
2.15
1.25
1.75
2.50
5.00
3.15
13.00
8.00
1.75
6.00
3 .00
1.85
3.00
2 .15
3.00

3.n
4.50
8.93
4.75
5.00
6.00
2.50
2.75
3 .00
3.00
7 .00

Open daily to callers: Mon-Fri 9 a.m.-5p.m.
Valves, Tubes and Transistors - Closed Saturday
Terms c.w.a. only, allow 7 days for delivery. Tel. 01·677 2424n.
Prices excluding
Quotations for any types not listed SAE
Telex
VAT add 15%
Post and packing SDp per order
946708

6L6G
6L6GC
6Ll
6L06
607
6SAl
6SCl
6SJ l
6SKl
6SL1GT
6SN1GT
6SS1
6SG1M
6U8A
6V6GT
6X4
6X5GT
12AXl
12BA6
12BE6
12BY1A
12HGl
30Fl112
30P4
30P19
30P113
30PL 14
512B
805
801
811A

812A
813
866A
B72A
931A
2050
5163
5814A
5842
6080
6146A
6146B
6883B
6973
7360
7586
1587

3.00
3.50
2.50
1.50
3.15
3.00
2.75
325
3.50
3.00
3.00
2.15
2.50
225
225
2 .00
1.75
1.75
2.50
2.50
3.00
4.50
1.38
2.50
2.50
t .80
1.80
30.00
45.00
3.75
18.33
29.50
125.86
20,03
20.00
18.50
7.00
4 .50
4.00
12.00
14.00
825
825
825
4 .00
10.00
t2.00
18.50

Prices correct
when going
10

press

87

RTTY and CW TRANSCEIVE with NO TERMINAL UNIT

LOSING DX?
RARE DX UNDER aRM?

This fantastic program interfaces direct with your rig. Split screen, type ahead, 26

memories and much, much more. Tape and components for the very simple

DIG it OUT with a Tunable Audio
Notch Filter, between your receiver and speaker, BOOST
your OX/ORM ratio, 40dB notch, £17.40, hear WEAK OX.
LONG WIRE ANTENNA? Outside or INDOOR, boost OX with
a O.1-30MHz Antenna Tuner, also adapts to field strength
meter etc, £25.20, ideal for FRG7700 or 10W tx.
TIME WRONG? MSF CLOCK is ALWAYS CORRECT - never
gains or loses, SELF SETTING at switch-on, 8 digits show
Date, Hours, Minutes and Seconds, also parallel BCD (includng Weekday) output for computer, receives Rugby
60KHz atomic time signals, built-in antenna, 1000Km range,
£79.70, TIME RIGHT.
Each fun-ta-build kit includes ALL parts, case, pre-wound coils,
instructions, by-return postage etc and list of other kits.

interface for only £17.50. For CBM64 and VIC20 (at least Bk expansionl. BBC· B
version com ing. CW·only ve rsion for SPECTRUM £10.
And four very popular programs for CBM64, V1C20, BBC-B, SPECTRUM
RAE MATHS Gives you all the testing and practice you need. Tape and comprehen·
sive reference sheet detailing all you need to know for only £8. For ZXB1·16k also.
VIC20 needs expansion. Don't let math s make you fail. PASS with this program.
MORSE TUTOR Britain 's best. Learn fast in easy stages from absolute beginner to
over 40 wpm . Join the hundreds who have succeeded with this program. Tape and
full learning guide for only £6. For ZXB1 · 16k also.
LOCATOR OTH or Maidenhead locators or lat & long. Gives distance, beam and

return headings, long path details, VHF contest points and totals. Converts between
locator and lat & long. Tape £6.
LOGBOOK Records date, band, mode, callsign and a large space for remarks of all

your contacts. Superiast callsign search, easy updating of files, screen/printer
output. Tape £6.
All programs are very easy to use and come with full instructions.
Prices include p&p 1st Class by return. Add £1 per tape if outside UK or Ireland.

technical software

CAMBRIDGE KITS

45 (PM) Old School Lane, Milton, Cambridge.

Fron, Upper Liandwrog, Caernarfon , Gwynedd LL54 7RF. Tel. 0286 881886

Marconi A.F. wattmeter CT44, 200 microwatts to 6 watts in 10 ranges switched 2150 ohms. £30. P&P paid. Marconi H.F. wattmeter CT211 , high power 70 ohms 25
watts, low power 52 ohms, 1 watt. £25. P&P paid. Ex·Gov. 27 ft telescopic aerial close
to 5ft. Good condition, complete with all base & fittings £45. P&P paid. Callers
welcome £25. Pye Pokcetfone Nightcall for PF1/TX/RX. New boxed £17.00. Whip
aerial Ex·Gov. 4ft collapsible £1.00. Steel 2 in. Interlocking Mast sections 4ft. Price
£3.50 each P&P paid, min. 5. Crystals HC6U Ex. Equip. 5.000 mc/s, 7.000 mc/s, B.OOO
I.M.C. mc/s, 9.000 mc/so Also Glass Crystal 100 Kc/s, to fi l B7G base. All at £2 P&P
paid. Telephones - Type 706 good condition £5 P&P paid

We have also for sale the following items which are too numerous to advertise.
Callers only, valves, transformers, tuning units. recei vers. bases, wave-guide.
scopes, plugs, sockets, power units, capacitors. aerials . headsets, cable. signal
generators. BC221 . Ni·Cad batteries for Pye PFl RX. 5 for £2 P&P paid. Min. order 5.

All these batteries are ex-eq. but good condition.
Bargain Parcels 14 Ibs at £10, 28 Ibs at £20 and 56 Ibs al £40, P&P paid. Contains

pots. res ., diodes, tag boards, caps., chassis, valve holders etc. Good value save
£ £ ('s. Lucky dip service. AVO 7X. Tested. Ex. eq. £40 P&P paid. Brand new Carbon
resistors l & l W approx. 550 in each mixed pack £5.00 P&P paid.

Opening times: Monday·Friday 8.3oam-5.00pm. Saturday 8.3oam-12am
Please allow 14 days for delivery. Mainland only.

A. H. THACKER & SONS LTD

J. BIRKETT

25 THE STRAIT,
LINCOLN LN2 1JF. TEL 20767
400 PlY 1 AMP TRIACS T05 Can @ 6 for £1.
BRIDGES. 100 PIV 20 AMP @ £1.30, 100 PIV 10 AMP @ 95p.
ELECTROLYTICS. Tag Ended 2200uf 4Ov.w. @ SOp, 2200uf 63v.w. @85p, 4700uf 63v.w. @ £1.15,
15,OOJuf lOv.w. @25p, Wire Ended 500uf 25v.w. @ 15p, l00Juf 16v.w. @lOp, 11lXluf 25v.w. @30p,
2200uf 4Ov.w. @ 6Op, 4700uf 15v.w. @ 25p.
SILICON EX YHS FETS. E304 @ 7 for £1, J304 @ 6 for El.
GERMANIUM TRANSISTORS. AC 138 @ lOp, AC 12B @ 25p.
LOW PROFILE 12 YOLT SPCO AERIAL SWITCHING RELAYS. @ 6Op.
LEADLESS DISCS 4.7pf, 22Opf, llXXlpf. All lOp doz.
BF 184 TRANSISTORS @ 5 for 6Op, 2 GHz NPN STRIPLlNE 3 for E1.15.
TRANSMITTING VARIABLES. 32~f @ £4.60, llO+llOpf Ioopf) @ £2.60.

~Mg~':~~~RS~~~JSj~0~S£1V,~~Ot~~0:~~~tJ~~34fcir' ~l~

90AA @SOp.
FUUY SMOOTHED 10 VOLT 2SOmA D.C. POWER SUPPLY Enclosed in Mellll Box Conservateiy
rated. @ 0.20 including P.&P.
X BAND GUNN DIODES with dalll @ E1.65.
X BAND TUNING DIODES 2pf or 4pf. 80th £1.65 each.
FERRITE BEADS. FXIll5 @ 15p doz, I" long Type 6 for lOp.
NUT FIXING FEED THRU's :JJOO Volt insulation @ 6 for SOp.
TUBULAR TRIMMERS 0.2 To 2pf @ 15p, 2pf To 6pf @ 15p.
SO ASSORTED INSULATED STAND·OFFS @ 45p, SO ASSORTED METAL SPACERS @ 35p.
R.T. TYPE BUTIERFlY PRE·SET AIRSPACED VARIABLES 25x25pf @ SOp.
Wood and Douglas Kits available for callers and by post.

Access and Barc1ays accepted.
Post and packing 50p under £5, Over free. Goods normally by return.

HIGH STREET, CHESLYN HAY NEAR WALSALL, STAFFS.

SPECIAL PRICES ON SURPLUS EQUIPMENT
Racal RA 17 receivers, high grade communications receivers, 5OOkHz/
30MHz in 30 effective bands from £175.00. Eddystone receiver 730/4,
5OOkHz/ 30MHz in 5 bands £145.00. All in excellent condition. Carriage
£15.00. Sanyo RP8880 9 bands portable communications receivers
£125.00. Pye Westminster W15 low band AM £30.00, p&p £2.50. 27ft
telescopic mast with guys, insulator etc £25.00 collected. High Impedence headphones with book mic, new £7.50. Avo valve testers
£35.00, p&p £4.00. New 28 range digital multirneters £40.25. PCR
receivers, LW/MW/SW, untested less PSU £20.00, p&p £5.00. 10ft
whip aerials £4.00, p&p £1.50. Creed teleprinters £25.00. Various
single and double beam oscilloscopes, signal generators, valve testers.
output meters etc always in stock. Surplus circuit book containing
circuits and notes on many surplus receivers, transceivers etc £7.50.
Send 5Dp for illustrated catalogue, includes £1 voucher. Over 500 sets in
stock. Avo's amateur rigs wanted for cash. New shop open at 218 St
Albans Rd. Come and see the bargains!

WEIRMEAD LTD, 218 SI Albans Road, Watford, Herts. 0923 49456
AccessNisa Welcome
Goods in stock, delivery 7 days

ELECTRO- TECH

co

ANTENNES TONNA

No 1 DANE COMMON, KEDINGTON, SUFFOLK CB9 7NU
TEL: (0440) 705216
TERMS : Cash, Postal Order, Cheque. Postage - 50 pence. Goods over £15 post free-

All items brand new and guaranteed. SAE for free lists. Goods normally sent within 24
hrs. unless out of stock. Trade, colleges free quotes. Export welcome.
Transistors
Switches More In stock
Chokes
(more in stock I
Sub min to!j,9le DPDT 71p.
High Q Ferrite Cored

~I~ ~B ~~ ~~P 3ji2g ~~

~~91!O~~16T ls~T M~"P-tO~'I~

~.~ ~~ ~~: 5 mh 64p.

TIP 42A 49p
2N 3055 45p

DPDT 99p. Min push to make
Hp. Min push to break 24p.

10 mh 65p. 1.5 mh SBp.
5 uH 65p.

C804 Type (more in stockl
10pf 5OOp. 25pl 540p.

~~c~J'-Ja~f~I:OOJpacitors.

Plugs and Sockets
(morc in stock)
PL 259 39p. Reducer. large or
small 14p. 25mm croc clips gp.
Red / Black 35mm croc clips
l1p. Oalo Etch resist pen 95p.

0.2 LED' s
Led Red Bp. l ed Green IIp.
Led Yellow 11 p. Clips 3p each.
Rashing LED 48p

Bridge Rectifiers
1 Amp 50v
6 Amp 200v

2N 3819 35p
TIP 42
45p

Resistors : E24 Carbon film
\Wri iS stockl All Preferred
p
Values
IW 2p

~--~X~M~AS~OF~F=E=R~~~3OO~Pf_4_20~P_.________~

tS\~xJ.~I~fopin~ir~nivatt
5SOp. C 15 Watt 515p.
~heS~~~9S:~8~:.4 Iron stand

PLEASE
MENTION
PRACTICAL
WIRELESS
WHEN REPLYING TO
ADVERTISEMENTS

20p
!lOp

NE 555 19p, NE 556 49p, LF 351 49p, ZN 414 90p, LM 3909 a3p, CA 3140 40p. Heat
sinks, Aluminium boxes, knobs, insulators, tools, plugs, capacitors, Home
Computer, plugs/sockets, ribbon cable, etc., listed in our price lists.

(F9FTI

1296MHz OR 1269MHz OSCAII UPlINK
23 element
£25.90(bl
4 x 23 element - power splitter
- staCking frame
£140.00(a)
ALSO AVAILABLE FOR 1250MHz
.denotes available for SOO or 750
all others
ONLY.

50MHz
£34.30(8)
5 element
144MHz
4 element
£14.95(al
£26.30(a)
5 element crossed
£17.71 (a) PORTABLE ALUMINIUM TELESCOPIC MASTS
9· element fixed
9' element portable
£20.00(al 4 x lm £20.70(al
3x2m £24.15(a)
g- element crossed
£32.43(81 4 x 2m £36.66(a)
13 elem ent portable
£31.05(al
£37.66(a) GALVANISED STEEL TELESCOPIC MASTS
17' element fixed
2 x 3m £30.48(al
3 x 3m £54.77(a)
435MHz
£16.10(a) 4 x 3m £88.41(al
5 x 3m £119.601a)
9 element
£20.70(a) STACKING FRAME KITS FOR 4 ANTENNAS
19- element
19- element crossed
£34.27(a) POWER SPUTTERS FOR 2 AND 4 ANTENNAS
21· element 432MHz
£29.67(al ANDREW LDF4-50 HELIAX COAXIAL CABLE
21· element ATV
ROTATORS - COAXIAL CABlE·CONNECTORS
144/435MHz
9 & 19 element Oscar
£34.27(8)
PlEASE ADO CAIIRIAGE AS SHOWN lal [4.00. (hi El.95. All PRICES INClUDE VAT AT 15%
Cash with order, ACCESS - VISA - Just telephone your card number for immediate despatch.
FOR FULL SPECIFICATIONS SEND 40p FOR CATALOGUE
Callers welcome, but by telephone appointment only please. Goods by return.

son

RANDAM ELECTRONICS (Pt
12 Conduit Road, Abingdon, Oxon OX14 lDB. Tel: 1112351 ZlO8O (24 hoursl

Published on approx imately the 7th of each month by IPe Magazin r.!s Limited. Westovcr House. Wt!SI Quay Road. Poolc. Dorset BH I? tJ G. Printed in England by Chapel River Press. Andover.
Hants. Sole Age nt s for Australia and New Zealand - Gardon and Ciotch (Asia) Ltd.; Sou th Africa - Cen tral News Agency Ltd. Subscnptions INLA ND £ 13 an d O,(ERSEAS. £ 14 payable to I~C
Magazines Ltd .. "Practical Wireless" Subscription Department , Roo m 2816. King's Reach Tower. Stamford Street. London SE I 9LS. PRACTICAL \VI RELESS IS sold subject to th e followmg
conditions, namely that it shall not, without the written consent of the Publishers first having been given. be lent. resold. hired out or otherwise ~isp ose d of by \vay of Trade at more than th e
recomm e nded selling price shown on the cover, and that it shall not be lent. rl!-sold. hired out or other wise dispose d of in a mutilated condition or In any unauthorised cover by way of Trade or
affixed to or OlS parr of any nublication o r advertisine. literary or pictorial mat[er whatsoever.

KEG. WARD &; CO. LTD.

- - Yaesu

1 WESTERN PARADE, WEST STREET,
AXMINSTER, DEVON, EX13 5NY.
THE SOUTH -WEST'S LARGEST AMATEUR RADIO STOCKIST

- - Trio-TS930S
TS830S
AT230
SP230
TS530S
TS430S
PS430
SP430
MB430
FM430
TS130S
SP1 20
AT130
MCSO
MC35S
LF30A
TA7930
TA91 30
TW4000A
TM201A
TM401A
TA2SOO
TA3SOO
TA2600
ST2
S C4
SMC25
PS?s
MS1
A600
R2000
HC10
HSS
SP40

9 Band TX General COy RX

160 lOm Tran sceiver 9 Bands
All Ba nd ATV / Power Meter
External Speaker Unit
l OOm· 10m Transceiver
16Om- l 0m Transceiver
Matching Power Supply
Matching Speaker
Mobile Mounting Bracket
FM Board for T5430
a Band 200W Pep Transceiver
Base Station External Speaker
l 00W Antenna Tuner
Dual Impedance Desk Microphone
Fist Microphone 50K ohm IMP
HF low Pass Filter 1kW
2M FM M obile
2M Multimode
2MI7Ocm mobile
2M ?5W mobile
7cms FM 12W
2M FM Synthesised Handheld
70cm Handheld
New 2M FM Synthesised Handheld
Base Stand
Soft Case
Speaker Mike
Spare Battery Pack
Mobile Stand
Gen . Cov. Receiver
Synthesiser 200K Hz 30MHz Receiver
Digital Station World Time Clock
Oelu)(e Headphones
Mobile External Speaker

- - [com Products
1195.00
H
758 .00
H
143.91 17.001
42 .09 (7.00)
669.61
(-I

n9.55

I- I

119.43
30.99
12.00
36.48
576.66
27.99
98.95
3298
15.49
22.49
323.30
458.72
_ .70
279.00
310.32
243.36

13.001
17.001
12.001
11.001

(-I
17.001
12.001
17.001
11 .501
(1.001

I-I
I-I

I-I
(-I
(-I

H

265.85

(-I

P.O.A.
54.98
14.49
17.00
26.50
33 .91
272.83
436.75
71 .96
24 .48
14.98

(-I

(1.501
11 .501
(1.501

79,00
115.00
159.00
179.00

(2.501
12.501
(2.501
(2.501

75.00
92 00
149.95
149.95
169.95
139.95
129.95
245.00

12.501
12.501
12 501
I' 501
(2501
12.501
12.501
12.501

(1 .501
(1.001
(1.001
(1.001
(1.001

1--1
I I

- - Linear Amps
TONO (G
2M40G
2M90G
2M13OG
4M7OG

series)
2m, 1-3 Win, 20-35W out, preamp
2m, 10-15W in, 70-90W out, preamp
2m, 10-15W in, 110-13OW out, preamp
70 ems, 3-15W in, 4O-6OW out, preamp

MICROWAVE MODULES
MMll44130-lS
inc preamp (1/3 w i/p )
MMll44 150 Sine preamp, switchable
Ml144/100-S
inc preamp (lOw i/p)
MMLl44l100 HS ine preamp (25w i/p)
MMll44/100-LS inc preamp (l/3w i/p)
MML432130l
inc prea mp (1I3w i/p)
MML432150
inc preamp (1Ow Up)
MM l 4321100
lin ear POw U p)
S .N.O .S .
LPM 144-1-100
lPM 144 3100
LPM 144-10-100
LPM 144-25-160
LPM 144·3·180
LPM 144-10-1aO
LPM 432· 1·50
LPM 437·3·50
LPM 437 10-50

HF Transceiver
HF Transceiver
Mobile HF Transceiver

IC751

IC745
1C730

PSIS
PS30

P.S. Unit

SM6
IC290D
IC271E
IC271H
IC25H
IC?7E
1C45E
!CBUl
ICA70
!CA71
1C02E
O::2E
ML1
IC4E
IC04E
BOS
HM9
IC3
ICBPJ
BPS
CPl
DCl

Base microphone for 7511745
2m 25w M/Mode
2m 25w M / Mode Base 5tn.
l00W version of above
2m 45w FM
25W FM mobile
7Dc lOw FM
BIU Supply for 25/451290
General Coverage Re<:eiver
General Coverage Receiver
2m H/ Held
2m H / Held
2m lOw linear
70cm H/Held
70cm H/Held New Model
Base Charger
Speaker mic
Carry Case
Std Battery Pack
High Power Battery Pad!;
Car Charging lead
12v Adaptor

SLNA 50
SlNA 144s
SlNA l45sb
GlNA 432e
RPCB 144ub
RPeS i' 51ub
8SA 500u
GFBA 144e
SBLA 144e
APeS 27 1ub
lVHF 230c

50MHz Switched preamp
144MHz low noi se SWitched P'~~"~ ."~

Systems

p.S. U.

2SA

H
(-I
(-I
14.001
1--1
(1 .001

H
H
H

239.00 1200)

VFO

55.00 12.001
49.00 11 .001

SP102

Speaker

AM/FM

U

m7

Mob-le HF Transceiver

419 DO

(

fP700

PSU

145.00
103.85
449.00
28.55
719.00
245.00
179.00
145.00
399.00
119.00
279.00
309 .00
66.55
259.00
28.19
10.55
4 .45
5.65
9.00
19.25
269.00
239 .00
14.65
P.O.A.
P.O.A.
209.00
189.00
8 .45
920
56.75
16.00
23 .00
22.50
775.00
259.00
385.00
455.00
4825
15.70
56.00
18.95
12.50
1250
15.75
17.00
14.50
35.00
28.99
99.00

15.001
12.001
I- I
11.001

"~ I

FC700

Tuner

m7s
FMU 77

lOw v ersion
FM Board for

m57

HF Transceiver

FC757
FP757HD

Auto AT U.

m7

FP757GX
FT4BO
FU050

i .... .. ,

FT290
FT290

Fl2010
m90

(1 .001
1--1

(- I
(-I

H
(2.001

H
(-I

FAD700
MH1B8
MDl88
MF1A3B
YH77
YH55
YHl
SBl
SB2
OTA240
FF501DX
YP l50

Mobile Bracket
NEW 2m H/Held
NEW 2m H/Held
2m H/Held
70cm H/Held
Mobile Bracket
Charger
Base / station Charger
Car Adaptor I Charge,
Spare Battery Pack
Speaker Mike
2m Base Station
70cm Module for above
HF Receiver 15-30MHz
As above With memory
A T U for above
Hand 600 Bpln mic
Desk 600 Spin mic;
Boom mobi le mic
lightweight phones
Padded phones
lIweight Mobile H/set-Boom mic
PTI Switch Box 2081708
PTI SWItch Box 290 1790
W orld nme Clock
low Pass Filter
Wattmeter / Dummy l oad 150w

)

I- I
12.001
12.001
12 .001

I I
12.001

I-I

I- I
11.501
(-I
11 .501
11001
11.001
11 .001
I

I-I

11.501

I- I
I- I
11 .501
I I

I I
I I
I- I
11.001
11.001
12.001
11 .001
11.001
11.501

I I
12.501

I-I
H
11.501
11. 501
(1 .501
(1.501
11.001
11 .001
(1.001
(1 .001
(1.001
11.001
11 001
12.001

- - Power Supplies
OAAE
4 amp
6 amp
17 amp
24 amp

34 00 (200)
53.SO (2.50)
7950 (300)
110.00 (400)

BNOS
6 amp
12 amp
25 amp
40 amp

52.90 J? 501
95.45 (3 .001
138.00 14.001

- - Aerial Rotators
9502B
AR40
KA400
KASOO
KA400RC
CD45
KA600RC
HAM1 V
T2X

3 core lighter Duty
5 core Medium Duty
MedlH Duty
6 core Elevation
e core Medium Duty
8 core Heavy Duty
8 core Heavy Duty
8 core Heavie r Duty
8 core Very Heavy Duty

57.50
98.90
99.94
126.50
111.45
149.50
167.90
264.50
332.35

12.501

11 .50
15.50
20.75
37.00
15.40

(1 .001
(1 .001
(1. 00 1
11.001
11.001

27.50
7.10
28.00
41 .40
58.00
11 .80
49.00

(1.501
11 .001
(1.501
(2.001
12.501
11 .501
12.001

13.001
13.001
13.001
(3.001
(3 .501
(5.001
15.001

- - Switches

41 .00
59.75
28.75
82.00
57.75
115.00
69.95
82 .00
106.00

Reader
MICROWAVE
MM2001
MM4001
MM4001 KB

, .a-I 50MH z 201200 Pep
I a-150MHz20 /200 Auto 000"._,,,,,,,
3.5-150MHz 201200/1000W ""'. . . . . . , ._
1.8-80MHz 20120012000'~ ' . ,
1 B-60MH .> 1 5/ 1 50 / 1~

SP600

P.O.A.
I-I
1329.00
(- )
61.55 12.001
719.00
I- I
185.00 12 .001

(- I

2m, lW in. lOOW out, preamp
2m, 3W in, 'OOW out, preamp
2m, lOW in, WOW out, preamp
2m, 25W in, ,eow out, preamp
2m, 3W in, , aow out, preamp
2m, IOW in, ,aow out, preamp
7Ocm, lW in, SOW out, preamp
7Ocm , 3W in, SOW out, preamp
7Ocm, lOW in. SOW out, preamp

WELZ
SP1S
SP45
SP 10X
SP200
SP250
SP300
SP350
S P400

HF TransceIVer
HF Transceiver
Speaker
HF Transceiver
Tuner

(-I
H

PCl
VLF
FL2
FL3

SWR/PWR Meter...» -~
HANSEN
FS200
FS2 10
FS5E
FSSOOH
FS7 10H

1239.00
898.00
659.00
135.00
259.00
36.50
469.00
699.00
889.00
359.00
359.00
345.00
24.50
599.00
_ .00
259.00
199.00
89.00
259.00
289.00

FTl
Fr980
SPOO0
FTl02
FC102
FVl02DM

12.001
(2.001
(2.001
(2 .001
(2.001
(2.001
12.001
12.001
17.001

TOYO
T430
T435

144/432 120 W
144 1432200 W

44 .65 12.001
49.35 (2001

YAESU
YS200
YS2000

18 eOMHz
1860MHz

52.90 (2.001
6979 (2001

MODULES
RTTY to TV converter
RnY termi nal
RnY term with keyboard

HI·MOUND MORSE KEYS
HK702
Up down keyer m arble base
Up down keyer
HK703
Up down keyer
HK704
Up down keye r
HK705
Up down keyer
HK706
HK708
Up down keyer
Up down solid brass
HK802
Up down keyer
HK80e
Twin paddle kever
MK704
MK705
Twin paddle kever marble base
KENPAO
KP 100
Squeeze CMOS 230113.8v
KP200
Memory 4096 M ulti Channel

189.00 (1.501
269.00 11.501
299.00 12.001
27.00
28.15
19.25
13.57
15.90
13.00
82.85
39.95
12.00
24 .65

11.501
(1 .501
(1.501
11.501
(1.501
(1.501
(1.501
11.501
11 .501
11.501

79.50 12.501
169.50 12.501

HQl MINI BEAM
10 - 15 - 20
ONLY £169.00 (6.00)
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Sigma
Sigma
W elz
Welz
Drae

2
2
2
2
3

way
way
way
way
way

50239
' n' Skts
S0239
'n Skts
S0239

- - Miscellaneous
ORAE

no

T100
T200
CrJOO
ORAE

Wavemeter
30W Dummy load
l OOW Dummy load
200W Dummy load
300W Dummy load
2m Pre-set A.T.V .
Altai Dip Meter

AERIALS BY:- JAYBEAMHYGAIN - Go WHIP - TET MINIBEAM - USUALLY
IN STOCK

The amazing Maplin Catalogue is here again!
The new edition is packed with hundreds and
hundreds of new electronic components to bring
you right up to date with all the latest
developments. As all home-constructors agree
(and a good many professionals too) the Maplin
Catalogue is the one essential Ilece of equipment
they really need. And now with' all our prices on
the page the Maplin Catalogue is better value
than ever.
.
On Sale From 10th November 1984.
Pick up a copy as soon as it's published at any
branch of W.H. Smith o!, in one of our shops. The
price is still just £ 1.35, or £1. 75 by post from our
Rayleigh address (quote CA02C).
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Price £1.35 + 40p post and packing. If you live outside the U.K.
send £2.40 or 11 International Reply Coupons.
I enclose £1. 75.
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