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A New Approach to
HF Antennae Design

Compare these performance figures of Hightech Antennae’s MBFr80 with the best
3 element antennae available today.

Typical Spec. for

Hightech Antennae’s

3 element Tri Band Beam Spec for MBFr80
No. of Elements — 3 2 Parasitic + 1 Absorber Element

Frontto Back Ratio 25dBd 43dBd
Forward gain 6dBd min. Better than 4.5dBd -
VSWR at Resonance 1.5:1 |
Max. Power Input KW (100% duty cycle) 2kW (100% duty cycle) 5SkW peak
Inputimpedance 50o0hm 50 ohm
Boom Length 4.2m 4am
Max. Element Length 8.2m 4.6m
Max. Wind Survival 75mph 100mph
Net Weight 16.3kg 8kg
Wind Load 80mph = 47kg 100mph = 23kg
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The front to back ratio advantage from Hightech Antennae’s
MBFr80 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 = 1 S-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 for the purchase of ATU's for those with solld 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 etc.

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
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LOWE SHOPS the handheld THR1E,

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” 2 sale,
but the sort which is ?iven 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 Glasgow the LOWE ELECTRONICS' shop (tele-
phone 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 Westcrn Road at the Botanical
Gardens' traffic lights. Street parking is available
outside the shop and afterwards the Botanical
gardens are well worth a visit . ..

In the North East the LOWE ELECTRONICS’ shop
is found in the delightful market town of Darling-
ton (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 man-
aged by Tony G4NBS. The address is 162 High
Street, Chesterton, Cambridge (telephone 0223
311230). From the A45 just to the north of Cam-
bridge turn off into the town on the A1039, past
the science park and turn left at the first rounda-
bout. After passing a children's playground on
Your left turn left again into High Street. Easy and
ree 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.

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 01-429 3256). The new shop, managed
by Andy G4DHQ is easily found, being part of
Eastcote tube station buildings. Immediately be-
hind 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 | 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.

in trying to describe the new 2 metre FM transceiver from TRIO, | 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 TH21E, 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
of the TH21E available, the TH41E. | am pleased that | 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
?aving the other one. Never before can | remember two handhelds that have had such
ascination.

Repeater shift, tone burst and reverse repeater on the TH21E, repeater shifts (both 1.6 and
7.6 MHz) and tone burst on the TH41E.

SPECIFICATION
General
Frequency range ...TH21E 144 to 146 MHz.
TH41E 430 to 440 MHz.
Mode ............. F3 (F3E).
Power requirement 7.2 volts DC.
5.8 to 10V DC operating range.

Current drain  ...... less than 25mA (TH21E) 30mA (TH41E) in receive mode with no input
signal. Less than 580mA (TH21E) 600mA (TH41E) in High power
transmit mode (8.4V DC). Less than 250mA (TH21E) 300mA (TH41E)
in low power transmit mode (8.4V DC).

Dimensions ........ 57 (2.24) x 120 (4.72) = 28 (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 .less than —60dB.

Receiver

Clreuit: .o double conversion superheterodyne.

Sensitivity .........12dB SINAD less than 0.5 uV.

Squelch sensitivity .less than 0.5 uV.

Audio output  ...... more than 300mW (B ohms at 10% distortion).

TH21E 2 metre tranSCeIVEr .........ccvvuvarvnensensnasd £175.00 inc VAT, carr £7.00
TH41E 70 centimetre Version .............coveevennsnns £198.00 inc VAT, carr £7.00
SMC30 speaker/microphone .........c..oveeiiiiereinonsdd £21.50 inc VAT, carr £1.00

................ £25.00 inc VAT, carr £1.00
................ £18.98 inc VAT, carr £1.00

HMC1 headset with VOX ...
DC21  DC power supply .

PB21  Nicad battery pack ..........civvuviniuinaiinnas £18.58 inc VAT, carr £1.00
BT2 Dry battery case ...... T B TR S T £9.00 inc VAT, carr £0.75
scs8 SEIECAE0. s sy vavims R s R s £9.88 inc VAT, carr £0.75
EB2 External battery case .............ccvvieneeininss £14.58 inc VAT, carr £1.00

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire. DE4 SLE.
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 TSY1LE.

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 TS7008 or G will
know what | 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. | am pleased to say that TRIO have introduced a new 2 metre
base station, it is called the TS711E. | have been fortunate enough to have
used the transceiver over the past couple of weeks and again | am lost for
words. Certainly there will be a TRIO TS711E in my shack, | have even
prepared a space for itl

Having used the rig let me explain some of its features. In size, weight and
appearance the T8711E is similar to the T84308 HF transceiver but unlike the
TS4308 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 | have been using produces 32, Typical
TRIO!I The T8711E has two VFO's and, wait for it, forty memory channels. Yes,
| too wondered how one could use so many memories.

Initially | started to use the rig as | had my dual band TRIO T$780. 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 CW and when operating FM, a VFO with 5 or 12,5 kHz
click steps. | refer to the click step as electronic because a touch switch instantly
changes the VFO function. Of course, | 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 CW the TS711E's synthesized VFO
tunes in 10 Hz steps.

After using the rig for some time without the 40 memories | 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 frequen-
cies 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 TS8711E
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 T8711E is a dream come true. Full voice announce-
ment of frequency and whether the rig is set to repeater, 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 CW, L for LSB
and A for auto. Auto, what's auto? ... With auto switched on, as you tune
across the band the T8711E selects the correct mode for the appropriate
frequency. You can over-ride this function and as | have said elsewhere, you
too can transmit FM on the SSB part of the band.

Enough | hear you say. Sorry, one more feature. DIGITAL CODE SQUELCH| 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. | am sure it will not be long before TRIO introduce a TS711E
accessory (I am told it is called the CD-10 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 | say, what a rig! For the operator who wants the finest two
metre base station transceiver TRIO have produced the T8711E. For the UHF
operator there is the TRIO TS811E, the 70 centimetre version. Both ideal ways
of getting on to the VHF/UHF bands.

TS711E 2 metre base station

transceiver with DCS ............. £758.00 inc VAT, carr £7.00

TSB11E 70 centimetre base station

transceiver with DCS ............. £878.00 inc VAT, carr £7.00
cD10 Callsign display unit ...............4 £106.40 inc VAT, carr £7.00
SP430 Matching speaker ...........c.oe000s £30.99 inc VAT, carr £2.50

SGL-Br1F SHIFT

(Delivery of stock items normally by return of post)

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire. DE4 5LE.
Telephone 0629 2817, 2430, 4057, 4995. Telex 377482.
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South Midlands (

* FREE FINANCE e 2 YEAR GUARAN
BRANCHES AT: SOUTHAMPTON, LEEDS, CHESTERFIEL|

YAESU FOR V.H.F. EQUIPMENT — ‘SMC’ YOUR SUPPLIER

FT209R HANDHELD — TWIN CPU's |

KEYBOARD ENTRY — SCANNING
COMPREHENSIVE LCD DISPLAY

FT203R & FT703R HANDHELDS

“THUMBWHEEL"”
TINY HANDHELD

“ Two 4 bit CPUs: 10 memories (independent Tx & Rx), reverse/
simplex (either) by single key touch, scanning; manual-auto
band (full or partiall-memory, clear-busy, skip-select, program-
mable power save systern (10 selectable dwell times). Large
LCD i" Digits + 10 special functions, “any angle”. Meter;
S/battery condition, VOX. 65 x 34 x 168mm.

Ultra compact 65W x 34D x 153H mm, synthesised hand-
held. Computer aided design and component insertion with
chip capaci and istors has pr d this modern
marvel: 2.5W RF (10.8v) (3.5W RF (12V)). it has VOX (for use
with YH-2 lightweight headset, and built in ‘S/PO meter.
Supplied with tone burst, helical and appropriate case.

| INCREDIBLE:~ FT203R c/w FBAS, CSCS efc ... ]
FT203R c/w FNB3, CSCS etc . X
- FT209R (1.8W) c/w FBAS, YHA14A, CSC10 etc £225.00 FT203R c/w FNB4, CSC7 etc .... e A
FT209R (2.7W) c/w FNB3, YHA14, CSC10 satc. £239.00 FBAS 7.2/8V Cell case only (6 x "AA’) ...£6.50
FT209R (3.7W) c/w FNB4, YHA14, CSC11 etc. £249.00 FNB3 10.8V NiCad Pack (425mAH) .. .£33.50
FT209RH (2.3W) c/w FBAS, YHA14, CSC10 etc. £235.00 FNB4 12.0V NiCad Pack (S00mAH| £38.25
FT209RH (3.7W) c/w FNB3, YHA14, CSC10 etc. £249.00 CSCs Soft case (FBAS or FNB3 fitt £6.00
FT209RH (5.0W) c/w FNB4, YHA14, CSC11 etc. £259.00 csc7 Soft case (FNBA fitting) ... £6.85
CSC10 Soft case (FBAS, FNB3 fitting) . TBA YH2 Headphone/Microphone | 14.80
cscn Soft case (FNB4 fitting) ..TBA MH-12A 2b Speaker/Microphone option
MMB21 Mobile mounting bracket
For general accessories see FT203R list. SMCB.9AA  Charger (slow) 13A style .
FNBS, FNB3, FNB4, YH2, MH12A2b, SMC8.9AA, NC15, MMB21 NC15 Charger (quick) and Power

o

Multimode Tr

FT290R Multimode T
R R e .
;i s ‘C’ size ............. :
SMCBC 220mA Charger (13A Style) . L AR it £238.00°
MMB11 Mobile Mount MMB15 Mobile mounting bracket ........... £14.65
CSC1A Carrying case
FL6010 6m 1 Amplifier ..
FL2010 2m 10W Amplifier ..

* v . & " .
Limited Quality available at this price

Sensitivity better
than -2uV for
12db sinad

144 MHz, 12VDC FM Transceiver.
25W/5W Hi/Lo (both adjustable).
Compact 2%. x 61 x 7T%".

124 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.

Amber LCD ‘Sunlight View'. Side Lit Pause on scan halt for 3 seconds. FT726R Transceiver Main Frame only £619.00
Display; 100's of Hz + channel number.  Scan/tune/RIT from microphone FT726R(2)  Trar c/w 2m ”?5.%
Sensitivity <0.2uV for 12 dB SINAD +600 KHz split, plus cross memory. 21/24/28  HF module ﬁg'w
Single knob frequency control “Dial”. Repeater input listen — press “dial” 50/726 6m module 00
En or non endless dial options/ Setable; steps, tone, splits, limits. 430/726  70cms module ‘m&'ss
RIT; 1 KHz steps, V.F.0. + memory. Simple controls for safe mobile SATI26 Full duplex module £99.5
Two 5 slot memories A, B, A + B, A x B. CW mobile mount, mic, handbook. XF455MC  B00Hz CW filter :

STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES
SMC N. Ireland (0247) 464875

(0639) 52374 Day
(0639) 2942 Eve

Stourbridge  Andrew G4BJY (0384} 390916 Neath John GW4FOI

* FREE FINANCE
On many regular priced 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 items on request.

SMC SERVICE
Free Securicor delivery on major equipment.
Access Barclaycard over the phone.
Biggest branch agent and dealer network.
Securicor ‘B’ Service contract at £3.00.
Biggest stockist of amateur equipment.
Same day despatch whenever possible.

GUARANTEE
Importer warranty on Yaesu Musen products.
Ably staffed and equipped Service Department.
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 Yaesu products.

i
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ommunications Ltd.

EE, MAIN DISTRIBUTOR FACTORY BACKED
BUCKLEY, STOKE, GRIMSBY, JERSEY, EDINBURGH, N. IRELAND.

YAESU FOR H.F. EQUIPMENT — ‘SMC’ AT YOUR SERVICE

AUTHORISED

YAESU

\Y/

Every item normally
sold as an extra is
provided as standard,
including AM and FM
modes, a8 600Hz nar-
row CW filter, iambic
keyer with dot-dash
memory, 25KHz
marker generator, IF
shift and width filters,
effective noise
blanker and AF
speech processor...
all at no extra charge.

FT757GX Transceiver General Coverage Rx £719.00
FCI57AT Automatic antenna tuner £254.00
FP757GX Switch mode PSU (50pc duty) £145,00
FP757HD Heavy duty PSU (100pc duty) £179.00
FIF80 Computer interface for PCB001 NEC ........cccocciiinnninnnnne . £105.00
FIF65 Computer interface for Apple II £54.00
FIF232C Computer interface RS232C £59.00

FT757GX THE BIGGEST SELLER 1 FT77 THE IDEAL MOBILE

Employing all the latest
engineering and manu-
facturing techniques the
FT77 Is intended to offer
the essential modern
operating features in
the most economical,
reliable and compact HF
transceiver available.

FT77 8 Band Rx/Tx 100W output . .
FT77S 8 Band Rx/Tx 10W output ... £449.00
FP700 Matching AC PSU ..... £145.00
FC700 Matching antenna tuner £103.85
FV700DM  Digital VFO unit .
MKT77 Marker unit

FMUT77 FM unit

AMUTT? AM unit

‘COMPUTER COMPATABLE’

...£1329.00

Transceiver General Coverage Ax ...

FT-ONE ‘THE ULTIMATE’

e

FRG7700 Receiver 0.15-30MHz AM/CW/SSB/FM  .....oooivmnsriinnenininninns £385.00
FRG7700M Receiver ¢/w 12 channel memory £455.00
MEMG7700 M y option £75.00
FRT7700 Antenna tuner/switch £48.25
FRAT700 ACtiVe BNTBNNG ....ooovieieeiiciiiiiiinicims st raesennas £43.95
FF5 Low pass filter 500KHz .. £11.25
FRV7700 VHF Convertors, 8 models, each 3 bands. From .......... £85-£95 sach

LEEDS

i £61.55
§F455.BMCN ;gtﬂkip(e:\al:’eﬁrht:l &ggﬁxﬁﬂnahl £49.00 | FT ONE Transceiver HF All Mode £1569.00
XF8.9HC 600Hz CW filter £2950 | KEYT901  Curtis Keyer £28.50
XFB.9GA B6KHz AM filter ... £29.50 | DCT1 DC Power Cable ::225
FIF=* Computer interface (see FT757GX Euglg,g Eaﬂ_'rl';l I'F\I&nu\:‘?tlaula memory £14. sg
‘?gwom #me:cqnnle'gl lead ,F,I??OF{;?ﬂAT ......................................... 2698 1 Xreox- id S e T :

6 METRE EQUIPMENT

Main frame unit less modules .

50/726 6M module for 726R

FT680R*" 6M mobile 10W O/P ............
FTE90R* 6M transportable 2.5W O/P
FL6010* Matching 10W amplifier for 690R
50TV 6M module for FTV transvertors ...,
MMC 50/285  6M down to 10M convertor
MMASOV 6M switched pre-amp

SLNASOS 50 MHz switched pre-amp

* Limited availability on these models

CHESTERFIELD BUCKLEY STOKE GRIMSBY JERSEY EDINBURGH BANGOR, N.I.
SMC (Leeds) SMC (Jack Twendy) Ltd SMC (TMP) SMC (Stoke) SMC (Grimsby) SMC {Jersey) SMC Scotcomm SMC (N. Ireland)
257 Otey Road 102 High Street Unit 27, Pinfold Lane 76 High Street 247A Freeman Street 1 Belmont Gardens 23 Morton Street 10 Ward Avenue
Leeds 16, Yorkshire New Whittington, Buckley, Clwyd Talke Pits, Stoke Grimsby, Lincs St. Helier, Jersey Edinburgh EH15 2HN Bangor, Co. Down
Leeds (0532) 782326 Chesterfield Buckley (0244) 549563  Kidsgrove (07816) 72644 Grimsby (0472) 53388 Jersey (0534) 77067 Tel: 031 657 2430 Bangor (0247) 464875
9530 Mon-Sat Chest ((246) 453340 9.30-530 Tues-Sat 9530 Tues-Sat 9.30-5.30 Mon-Sat 10-7 Mon-Sat closed Wed 10-5 Tues Fri, 34 Sat
4 TuerSat Southampton Showroom open 9530 Monday to Friday 9-1pm Saturday
”EAD&OFF'CE S.M.HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, S04 4DP, ENGLAND,
MAIL ORDER  Tel: (0703) 867333. Telex: 477351 SMCOMM G. Telegram: “Aerial” Southampton

Practical Wireless, December 1984

www americanradiohistorv com




CcO

'FOR THE SWL....

1ICR70

The R70 covers all modes (when the FM option is
included), and uses 2CPU-driven VFOs for split frequency
working, and has 3 IF frequencies. 70MHz, 9MHz and
455KHz, and a 100dB 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 1KHz, 100Hz or 10Hz, adjustable 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-70 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 & 50Hz,
sensitivity — SSB/CW/RTTY better than 0.32 uv for 12dB (S 4+ N) = N, Am — 0.5 uv. FM better than
0.32 for 12dB Sinad. DC is optional.

Ever since its infroduction the IC-R70 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.

ICRIE

For those who like the easy life, the R71E 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).
Quadruple conversion superhet. IF frequencies 70MHz SMHz
and 455KHz with continuous bandpass tuning and notch filter.
Virtually immune from adjacent channel interference with
100db 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.

0“?9“"\ oeyv“”\ PR o"?&"
OO OO OSSOSOk
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ON THE MOVE.

1C290D

290D 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 VFQO's/scan
memories and VFO's. Adjustable scan rate 144 to 146 MHz,
remote tuning with optional IC-HM1 microphone. Digital
frequency display, Hi/Low power switch. Optional Nicad
battery system allows retention of memory. What a great little
transceiver!

-
P

Practical Wireless, December 1984

1ICORE
1CO4E,(70am).

The new direct entry microprocessor controlled IC-02E
is a 2 meter handheld 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. Internal 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-10 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 10-SA Voice
operated switch box, with pre-amplifier, mic gain, vox gain and
delay. The IC-2E continues to be available.

Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040.
Please telephone first, anytime
between 0900 — 2200 hrs.

—

FAYR
THANET
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e AKD ¢ BNOS ¢ DATONG ¢ MUTEK e MICROWAVE MODULES e TONNA e HI MOUND_
mm . AUTHORISED
S| EN
i e FACTORY APPOINTED IMPORTER \I///
g e FREE SECURICOR DELIVERY ON \7
L.Eq ALL MAJOR ITEMS
L]
YAESU
(0| FT-ONE HF transceiver with gen coverage RX 1569:00 | NC-9C Standard charger (FNB-3) 9:20
2| FMU-1 FM unit 44-99 | MH-12A2B Spkr mic 17-69
©| DCL-1 DClead 10-84 | MMB-21 Mobile mount 800
=| RAM-B Non-volatile MEM 1449 | YH-2 Headset mic 1449
g Kuftone Curtis Keyer 2850 | PA-3 DC adaptor 16-00
XF-8-9KC CWfilter (600 Hz) 19-35 | FNB-3 10-8V batt pack 3350
o | XF-89KCN CWfilter (300 Hz) narrow 19-35 | FNB-4 12V batt pack 3825
XF-10-7KC CWFSK (800 Hz) 17-49 | FBA-5 Batt case for 6 AAdry cell 685
|wl| XF-8-9KA AM filter (6 Hz) 19-35
j'.:' FT-980 HF transceiver with gen coverage RX FT-203R 2m synth handie thumbwheel tuning + FNB-3  175-00
< (CAT system) 1329-00 | FT-203R 2m synth handie thumbwheel tuning + FNB-4 184-00
Q| SP-s80 External speaker with audiofilter 61-50 | FT-203R 2m synth handie thumbwheel tuning + FBA-5 155-00
FC-7567AT  Automatic antennatuner 24500 (Accessories as for FT-209R)
® | FIF-232C Computer interface RS-232 59-00 | FT-790R 70cm portable/mobile/base multimode 259-00
FIF-65 Computerinterface Applell 54-00 | MMB-11 Mobile mount 28-19
'g FIF-80 Computerinterface N.E.C. 105-00 | NC-11C Charger 10-35
0 XF-8-9HC CW filter (600 Hz) 2950 | CSC-1A Case 4-45
XF-8:9HCM  CW ilter (450 Hz) 29-50 | YM-49 Spkrmic 19-25
rs XF-8-9HCN CWfilter (300 Hz) 2950 | YHA-44 Yawave helical antenna 7:00
g XF-455MC  CW ilter (ceramic) 49:00 | YH-1 Headset mic 1575
XF-4556MCN CW filter (ceramic) 4900 | SB-2 Switching unit 1450
JE FT-757GX HFtransceiver gen coverage all modes 719-:00 | MF-1A3B Mobile boom mic 1895
O FC-757AT Automatic antennatuner 245:00| FT-730R 70cm 10W FM mobile 239:00
FP-757 Switched mode PSU —50% duty 14500 | YM-49 Spkrmic 19-25
®| FP-757HD  Heavyduty PSU—100% duty 17900 | YM-1 Headset mic 1575
FIF-65 Computer interface Applell 54:00 | SB-2 Switching unit 14-50
‘ﬂ FIF-80 Computerinterface N.E.C. 10500 | MF-1A3B Mobile boom mic 18-95
g FIF-232C  Computerinterface RS-232 59:00 | FT-708R 70cm synth handie 189-00
& FAS-14R Remote antenna selector 49:00 | NC-8A Base stn. charger/adaptor 56-75
MMB-20 Mobile mount 1850 | NC-7 Base stn.charger 3465
®| FT-77 HF transceiver 8 band mobile/base 100W  507-55 | NC-9C Standard charger 9:20
FP-700 Matching power supply 145-00 | YHA-44D 1% DC grounded antenna 950
'<" FC-700 Matching antenna unit 103-84 | YM-24A Spkr mic 22:50
[ FV-700DM Digital VFO 209-00 | pA-3 DC adaptor 16-00
FTV-700 Transverter frame only 125-00 | MMB-10 Mobile mount 8-45
® FTV-2M 2m module 119-00 | FNB-2 Battery pack 23-00
FTV-70 70cm module 241-00 | FBA-2 Battery pack adaptor (NC8A-NC-7) 3:65
2| FTv-am 4mmodule 95-00 | FT-703R 70cm handie thumbwheel tuning + FNB-3 TBA
| MuU-77 Marker unit 1084 | £1.703R 70cm handie thumbwhzel tuning + FNB-4 TBA
g XF-8:9KC  CWifilter (600 Hz) 19-35 (Accessories as for FT-209—-FT-203R)
S| XF-89KCN  CWfilter (300Hz) _ 1935 | tRG-7700  General coverage receiver 385-00
| FT-726R  Multimodetransceiver 2m fitted 77498 | tRG.7700/M General coverage receiver + 12CHmemory  455:00
3| 2leaan g‘;m}?'r 20808 | FRV-7700/A  VHF converter 89-95
ule \ E VHF converter 9075
®| 430726 70cm module 259-00 igg;gggig VHF zgnverter 84-50
j=| SAT-726  Duplexmodule _ 9995 | £py.7700/D  VHF converter 91-74
[17} XF-455MC 600 Hz cw fi‘lter {ceraml_c} 49:00 FRV-7700/E VHF converter 94-25
= XF-455MCN 300 HZCW filter ':C.Bl'amlc} y 49-00 FRV-7700/F VHF converter 94-25
e | FT-290R 2m Portable/mobile/base multimode 27900 | FRT-7700 Antenna tuning unit 4825
a—&gﬁ ;ng"ll neaffOFta bove gg'fg FRA-7700  Activeantenna 4395
fo) - obile moun 19| Fr.5 Filter 1125
g 25(1:1& g::;gm 1232 Basestation YAESU antennas -
» : RSL-145GP  2m %A ground plane ¥
=i| YHA-15 Helical antenna 565 | pgl.435GP  70cm %gover %iground plane 36-25
| YM-49 Spkr mic 1925 | mobile Stubmast RSE-2A 4:95
e Headsetinle 1575| gsL-35  80mmobilewhi 1385
®| sB-2 Switching unit 1450 | ool 9A 40 bilewhip 1350
MF-1A3B  Mobile mic 18-95 : TINORe WD
= 2 bile 25W FM 269-00 RSL-14 20m mobile whip 1299
| 20 Zmmebils RSL-21 15m mobile whip 12:75
[=| YM-a9 Spkrmic _ 1925 | pg) 78 10m mobile whip 12.45
MF-1A3B Movblle_boom'mlc 1895 | pep2 Gutter clip for above 1245
®| SB-2 Switching unit 1450 | pg . 1455 2m 5% A whip 1050
FT-209R 2m synth FM handie 350mw/3W 23900 | RSL-150SS 2m Va Awhip 4-25
g FT-209RH 2m synth FM handie 500mw/5W 259-00 | RSL-4355 70cm % over 38 A whip 1774
4: NC-15 Base stn charger/adaptor 4994 | RSM-3R Gutterclip for above 925
Al NC-18 Standard charger (FNB-4) 10-35 | RSM-4M Mag mount for above 15:00
e AKD ¢ BNOS e DATONG e MUTEK ¢ MICROWAVE MODULES e TONNA e HI MOUND
8 Practical Wireless, December 1984
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. . L
. e FACTORY BACKED EQUIPMENT o
¢ FREEPOST — MAIL ORDER ]
ENQUIRIES o
YAESU °
General accessories W
YC-500J Frequency counter 189-75 | DCL-230/730 DClead FT-230/730 655 |&
YC-500S Frequency counter 270-00 | FF-501DX Low pass filter 28-99 8
YP-1502 Dummy load wattmeter 10395 | LB Log book 2:50
SP-55 Mobile ext spkr 16:50 | QTR-24D World clock 3499
FLC-5 Leather case FT-208/708 32:57 | YH-55 Headphones 1250 |®
DCL-ONE DClead FT-ONE 10-84 | YH-77 Headphones (lightweight) 1250 |y
DCL-480 DClead FT-480R 655 | MU-7700 Memory unit for FRG-7700 7500 |p
-
T.E.T. antennas o
HB23SP 2 element tri-band beam 10, 15, 20m 172-50 | MV5BH Vertical antenna 10, 15, 20, 40, 80m 9899 |2
HB33SP 3elementtri-band beam 10, 15, 20m 23150 | MV3BHR Vertical antenna 10, 15,2Dm + trapped radials  78:00 |@
HB23M 2 element tri-band beam (mini) 10,15,20m 16950 | MV4BHR Vertical antenna 10, 15, 20m + trapped radials  95-50
HB33M 3elementtri-band beam (mini} 10,15,20m  230-00 | SQ22 Double quad 144 mhz 0 5895 |e
MV3BH Vertical antenna 10, 15, 20m 4995 | SQY06 Swiss quad/yagi 144 mhz 6 element 45-75
MV4BH Vertical antenna 10, 15, 20, 40m 59-49 | SQYo08 Swiss quad/yagi 144 mhz 8 element 52-74 E
ATU's Tokyo Hy Power -
HC-200 HF bands ATU 200W PEP 82:95 | Pre-amps =
HC-400L HF bands ATU 350W PEP 149:00 | HRA-2 2m mast head pre-amp 95-00
HC-2000 HF bands ATU 2Kw PEP TBA | HRA-7 70cm mast head pre-amp 103-30 °
Linears VHF
HL-30V 30W 2m linear 0-5-3W input 3999 2
HL-82V 85W 2m linear 10W input 144-50 o
HL-110V 110W 2m linear 179-95 2|
HL-160V 160W 2m linear 10W input 24452 Q
HL-160V25 160W-2m linear 25W input 209-73 . . =
Lineaas UHF W | 3ch. 70cm handie 1ch. fitted z
HL-20 20W 70cm linear 7799 A
HL-45U 45W 70cm linear 10W input 15277 | 200mw FM £99.00 m
HL-90U 90W 70cm linear 10W input 26859 | Pairs of crystals 10-00 =
Hi Mound ; =)
HK708 Hand morse key with A.B.S. base 13-67 | Baluns )
HK707 Hand morse key with A.B.S. base and dustcover 14:48 | BL40X 50 ohm-50 ohm 1-1 Balun 1 kw pep 14-90 IE
HK706 Hand morse key with A.B.S. base and dustcover 15-60 | BLS0A 50 ohm-50 ohm 1-1Balun 4 kw (pep) m
HK705 Morse key with A.B.S. base 14-60 : 2kw (cw) 1869 |
HK704 Morse key, A.B.S. base, dust cover 18-97 . i
: ’ SA450N  2way antenna switch, ‘N’ connectors 16'66
HK702  Morsekey, marble base, dustcover 29-65 SA450M  2way antenna switch SO239 connectors 1265 | ®
HK808 Morse key, heavy marble base and dust cover 39:00 2
: : = RF2000 2KW, 3:5-150 MHZ SWR meter 1950 | =
HK802 Polished brass key with weighted wooden base  82:00 F (=]
2 5M PL259-PL259 patch lead 50 cm 2:24
MK704 Squeeze key heavy base required 12:76 &M PL259—PL 259 patch lead 80 cm 236 |2
MK705 Squeeze key on a heavy marble base 2378 P 2
: . 5MM PL259-PL259 patch lead 3-Bm 299
COK-2 Code oscillator for practice 799 | |hsulators >
Joyo muter AE/EGG  Ceramicegginsulator 0-40 each
YM1X 3-5-150 MHZ 120 watt SWR/PWR meter 18-80 Z : : °
T430 145/430 MHZR.F. Thru-line watt meter, 120w 44-65 | AE/DOG _ Ceramic dog bone insulator 060 each :
T30 30 watt 3-5-500 MHZ dummy load 8:05 . Please contact | ole
T100 100 watt 3-5-500 MHZ dummy load 28-18 | FREEPOST - Amateur Electronics Ltd. uprorto
T200 200 watt 3-5-500 MHZ dummy load 42:26 | MAIL ORDER FREEPOST weran | 2
T435 145/430 MHZ R.F. Thru-line watt meter, 200W 49-35 | ENQUIRIES Birmingham B8 1BR e
c
504-516 Alum Rock Road-Birmingham 8 Telephone: 021-327 1497 / 021-327 6313
Telex:334312 PERLEC G Open:9.30 0 5.30 Tues.to Sat.CLOSED all day Monday. |8
BRANCHES e
NORTHERN EAST ANGLIA -
Amateur Electronics UK/Holdings, 45 Johnston St., Amateur Electronics UK, 31 Cattlemarket St.,
Blackburn. Tel: (0254) 59595 Norwich. Tel: (0603) 667189 EARS'LMS'Dh*:‘TSDS .
YORKSHIRE _ SOUTH WEST 3 Farndon Green, ‘>-
Amateur Electronics UK/Hooker, 42 Nether Hall Rd., Amateur Electronics UK/Uppington, Wollaton Park, Nottingham. <
Doncaster. Tel: (0302) 25690 12-14 Pennywell Rd., Bristol. Tel: (0272) 5567732 Tel: (0602) 280267 5
AGENTS g
SHROPSHIRE NORTH STAFFS WALES & WEST g
Syd Poole, G3IMP, Newport SALOP (0952) 812134 Bob Ainge, G4XEK (0538) 754553 Ross Clare, GW3NWS (0633) 880 146
» DRAE ¢ TAU ¢ ALINCO e TET e JAYBEAM e TAL o RSGB e CONNECTORS e CABLE
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DRESSLER AMPLIFIERS DRESSLER GASFET MASTHEAD PRE-AMPS

Thesa are high power 240V linears using 4C x 150 or 4C x 250 or 4C x 350 Eimac EVV 200 GAAS 750W SSB £70 New VV 200 VOX 250W PEP £80
Tubes N?‘I’_‘mi‘ng the grounded Grid system. ) EVV 2000 GAAS 1KW SSB £80 VOX operated
Fully p no ge to PA finals possible. VV2 RPS S0259 receive only £26 EVV 70 70cms S00W PEP £80
VV2 APS ‘N’ TYPE receive only £29 VV INTERFACE FOR ABOVE £21
DRESSLER AMPLIFIERS VV7 RPS S0259 receive only £26 The above pre-amplifiers have the follow-
VV7 RPS ‘N’ TYPE receive only £29 ing specifications 0.7-0.9 Db noise 0.2 Db

D70cm 325wfm 500 PEP £725.00 i -17- in.

D200 2rts 3 PEP Lo insertion loss — 17-19 Db gain

D200S 2mtr 400wfm 1KW D.C.in £725.00 NOW MODELS WITH AN EVEN HIGHER

D200C 2mtr 100w. Few left at  £279.00 INTERCEPT POINT

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 Hz/Ghz, 1 kw PEP 0.15
Db insertion loss at 1 GHz. £43.

*DUE IN SOON*
FRG 8800
FT 103

=3

PHONE FOR DRESSLER
PRICE

casot Harvey Lexton EAST LONDON HAM STORE
DRESSLER (U.K.) LTD., 2 et roswe baone
01-556 1415

AUTHORISED

F1 Gen. Coverage Tx/Rx CN620A P.O.A.  See the new Standard C5800 Multimode

FT880 Gen. Cov. Cat System CN1001, Auto A.T.U. £150 25W

FT507 Gen. Cover CNW419, 500W PEP. Gen. Caver»ga SSB/FM/CW 2mtr £359.00
YAESU ATU. 145.00

FT102 150W 10m-160m C58 2mtr FM/SSB/CW

FC102 AT.U. AF406. Active filter €78 70cm portable th
FV102 V.F.0. \/ AFS06 P.LL. Active filter P.O.A. C7900 70cm mobile E =
SP102 Speaker DR7500X £113.00  C8900 2mtr mobile 95
FT77 — NEW — inc. M/C e DR7500R NEW  CS800 2mtr FM/SSB 25W oz
== DR7600X MODELS  C1100 Zmtr portable z -
FC700 = DR7600R DUE TO Plus All Accessories
FTV700 D.M. >3 Kenpro KR400 inc lower clamps ARRIVE ga o s a
FRG7700 Gen. Coverage Rx KR50 SOON ) 2]
FRG7700 M £33 Hirshman Hitro 250 TONNA W <73 Spesker w g o
FT790 FM/SSB = g HP1 Headphone w
FT290R with mods FM/SSB S E & ; SMS Base mic =
FT208 2mtr portable FM 25X & § PS35 IC751 PSU 5 1
FT708 70cm portable FM g ow p . Voice Box 751/271/471 L]
FT230 2mitr FMmbg?e g S : L3 TRIO/KENWOOD 449 ¥ <0 ¥ :gg:::: SE Lt:ra IC2E ﬁ
FT730 70cm mo =3 & :
FT216 1&2&{3{:0 Band) 5 a3 ﬁ - All ICOM Accessories Stocked =
FRV7700A 11 =0
mvmos m;ys-mo w g £ PHONE DRESSLER FOR
mmooc 7080/118-150 Sa = LATEST PRICE - 01-556 1415
FRATI00 Aciive Amenna 3 & 3l TONO SPECIAL OFFER
MBYT FT290 Car Mount. . ’é T oI TASCO TERMINALS
NCHIC Charger | MORSE KEYS] Q5000 Anttor, CW, RTTY etc  £700.00
NCB Base Charger FT208/708 E 5 MORSE KEVS Complete with 12* VDU — green, amber or

FT2098 N Mod"!il ble S chocolate available. -
ow availa Morse keys Swedish RTTY 1 Morse v
4 CWR 675 As above reader £425.00
DATONG : brass key £53.00 | CwR 670 Reader No VDU £285.00
D70 Morse Tutor o om portable - CWR 610 Basic model £160.00
. ; HiMound HK707 £15.00 ‘00
PC1 Gen. Coverage converis HiMound MK706 £17.00 Q550 RTTY/CW Terminal £280
FL1. Aafle: fitsr e : HiMound HK702 £15.00
Rajoe i ) T Kenpro squeeze key KP100 SCANNING RECEIVERS
i ; electronic key £75.00 | SX200N £285.00
3 Kenpro KR200 Memory keyer  £159.00 i SX400 25-500 MHz P.OA.
MCS5 Mobile mic Daiwa DK210 Electronic £47.00  AOR 2001 £345.00
;\II Trio Kenwood ef?le.ulipment available ICOM CD&000 Air £99.00
rom us carries a 1yr warranty.
TRz500 PAASAT PN JAYBEAM ANTENNA
TH21 IC745 HF P.O.A. Al Jaybeam Antenna In Stock P.OA.

PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%

OPEN MON-FRIDAY 9:00-5:30. SATURDAY 10:00-5:00. INSTANT HP FACILITY AVAILABLE
EASY ACCESS M2-M11-M1 NORTH CIRCULAR ROAD - EASY PARKING
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THE
SHIRKERS
PAUL
L ] a G4HXZ
LONDON'S NEWEST AND BRIGHTEST EMPORIUM FREE PARKING OUTSIDE Telephone: 01-543 5150/4212 AND
10 Merton Park Parade, Kingston Road (Junction of Merton Hall Road), London SW19 PAUL
G1JIW
o)

SOLID AS A
BRICK WALL
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& RAEDEK ELECTRONICS

102 PRIORY ROAD, SCRIBERS LANE, HALL GREEN, BIRMINGHAM B28 0TB
TEL: 021-474 6000 TELEX: 311033 CHACOM/G Attn: CROSAL

R.F. POWER TRANSISTORS — Many other types available VALVES - National, Varian, Mullard, RCA, ITT ...

2N3IT5 920 | 25C1011 1500 !SCI?-‘S 350 | MAF221 1205 | MRF517 350 | SDN43 DA42 1750 | EL34 350 | 5004 22500 | 6805 160 | 6GJ7 .85
2N3553 20 | 25Ci070 115 | 25C1546 1975 | MRF2Z9 350 | MRFE20 1800 | 5011431 EBOCC 1400 | EL% 230 | SAR4 250 | GBREA 2% 195
1000 | 25C1096L 1] 1SCI946A 1650 | MAF231 1236 | MAFEH 2150 | 5011441 EBOF 1310 | EL38 435 250 | 6BXE 1.35 | 66WE LR
NI 1320 | 25C1096M 030 | 25C1547 988 | MAF2R2 1150 | MAFG46 7800 | 501158 EBOL 1255 | EL8 1085 | S8254M 400 | 68Z5 250 | 6GX6 300
2N38EE 1.20 | 28CI7 150 | 2801955 120 | MRF2Z3 1430 | MAFG4E 3300 | stham EBICC 120 | ELED B 12800 | 6C4 185 | 6GYE am
INITE 1126 | 25C110 1250 | 25C19%56 1.00 | MAF234 16.00 | MRFTS) 6.50 [ SD12m BACC .90 | ELB4 160 | SCXIS00A 53500 | GCA4 165 | BHE an
N3 182 | 2sCna 2400 | 25C1%67 1500 | MRF237 110 | MAFBs 4500 | SD12124 25 | ELBS 195 7600 | 6CAT 350 kL]
INMIE 075 | 25Cnx 1800 | 25C1968 1750 | MAF238 1260 | MRFS01 275 | sDzd 50 | EL91 810 GCBBA 1.90 | 6HBE 05
INuT 075 C11628 25019684 2200 | MAF2H 2000 | MR 295 | 50124 EszCC 50 | EL380 7 SR4GYASE an 1.90 | GHES A0
2N50%0 1390 | 5CNES 695 | 25C19%63 150 | MRF240 2450 | MRFS) 250 | 501216 E130L 75 | ELS00 280 | SRAWGE 1790 | 6CG7 235 5
508 200 | 25C1169 485 | 25C1970 150 | MAF243 3500 | MRFS175 250 | s0119 EI80F 50 | ELS03 3300 | S5R6 600 | 6CHE 9% | GHGS 1%
INS16D 48 | 3501176 1400 | 25C1871 400 | MRF245 3000 | MRFS176 1000 | 5012154 EIB3CC 50 | ELS0S 600 | SUSGB 250 | 6CJ3 GHGB 29
5130 150 | 28C1177 1125 | 25C1972 1100 | MRF247 3010 | MRFSITT 4300 | 5012201 E5070 2150 | ELS18 675 | SUP1 ® |6LJ6 1095 1%
INS5EY 600 C1178 1800 | 25C1978 150 F250 5. RF 200 | 0225 EBY) 155 | ELB0G 995 | SV4GA 275 | BCKB B BHIZB 75
ZNS5%0 850 12080 D64 | 252001 045 | MRFZ64 1100 | 501005 820 | SD2z-STUD EBCI1 130 | ELBO3S 995 | 5Z4GT 190 | BCLE 131 5 115
NS5 B90 CI2134 040 | ISC206 075 | MRF309 4200 | SD1006 210 1 [EBFBY 150 | ELEY 995 1] a5) | 6CMS 230 | BJSGT %
5643 1300 C1213C 04 L2053 080 | MRF316 5500 | SD0123 1000 | 5012242 ECA0 B | EMBA BAJE 250 | 6CNB 495 2
N33 250 C1239 250 | 25C2097 300 | MRF317 7300 | SO10124 1050 | SD122%F1 ECC32 250 | EN32 1625 | BAKS 390 | 6CO6 220 | BJBA o
IN55345 855 | 25C124 1500 1500 | MRF32) 3500 | SOIN3 1000 | SD1224-5TUD ECC40 95 | ENS1 | BAKSWY 290 | 60W4 650 | BJBS m
IN5346 1563 C1251 000 | Z5C2100 2400 | MRFIZ3 3500 | SDIDI4E 10.50 ECCT0 70 | ENZ 330 | BAKE 195 | GOWS 195 L
2NS0E0 E00 | 2501260 111 | 280210 1800 | MRF326 6300 | SDIMS 1750 | S012446 ECCE 160 | EZ5 185 | BALS 195 | BCYS 380 | BJCBA kL]
2N&0E1 B7S | 2501303 500 | 25C2105 1500 | MAF327 7000 | SDI0IEE 1300 | S$0125% ECCE? 150 | EZ41 2145 | BALSW 1.60 | 6CY7 300 | BJEEC 4%
INBDER 500 | 25C1306 100 | 235C2116 160 AF329 06 | 01019 2470 | SD1262 ECCE3 160 | EZ80 1595 | BAMS 910 | 6CT 315 s
NSIED 1200 | 2501307 150 | 25C2118 9 MRF412 1851 | SDI018-5 470 | sD2m ECCES 220 | EZB1 165 | BAMG 2% | GDAG BJHE 1%
NGO 1320 | 28C1an 040 | 25C271 550 | MRFa21 B5 1.50 | s0n272 1.70 200 | BANBA 270 | 6DCE 245 | BIKE 20
NGO 800 | 25CIINE 03 | 25C2283 0 MRAF422 4200 | SO074 1610 ECCa1 300 | PCLBOS 165 | BADSA 195 | 60CB 1.50 | BIMB %
INB0S5 B5) C1314 500 | 25C223 1600 | MRFAZ6 2300 | SD1076 1850 | 01278 ECCIE9 210 550 | BADSW 190 | GDJE 1.70 | BJSEC %5
2NB255 345 | 25C118 040 | 25CZ1 1300 | MRF4274 21.00 | sSDwm 160 | S01278-1 F80 145 | PLS19 575 | AR 120 | 60K6 395 | GK6GT 75
410 Cl. 100 | 25C2783 5900 | MAF4ZE 5100 | SO1073 501285 FB5 250 | DOVOZ 1350 | BARS 285 5 30 | 12ATE R
25C7T31 3% | 25C13838 050 | 25Cz87 1.00 | MRFAZEA 7500 | SD1080 155 | 501300 ECFa01 185 | QOVO3-10 550 | BASE 55) | GDW4B 30 | 12AT7 1
SCTR 025 | 2501424 135 | 25C2289 1250 1621 | SD1080-6 750 | SO0 ECHEI 150 | 0OvVD7-50 1200 130 5 420 | 12405 U
250741 250 | 2501509 600 | 25C2290 2150 | MAF44SSA 1495 | SD1080-T 750 | SD1316 CLEZ avoz12 450 | BAUSGT 45) | GEAR 245 | 128078 1
25CH1 660 | 25C1545 045 | 2502347 030 | MAFAS0 11.90 | SD1088 600 | ST ECLE3 250 | 4CX2508 (EIM/ BALIBA 180 | GEHS 165 | 124VE 1
SCEZER 030 | 25CH 045 MRAF453 1400 | S01089 501405 ECLBE 170 AMP) 4300 | BAVE 1.30 | BEH7 200 | 12467 l
25CEE 025 | 25C1589 5 2573704 1800 | MRF4sZA 1400 4010 1 EFd0 B50 | ACXK2508 (NAT) BAWEA 265 | BEL? 2 T2ATWA 480
£330 a5 | 35c1622 00 | MRF 2100 | 5011152 750 | SO1407MP EFE0 135 BAZE 380 | BEL4A 415 | 12844 a9
25C831 1800 | 25C1623 030 | 25€23% 1500 | MRF4SLA 2400 | SO11157 210 | 301410 Efes 165 | 403508 (EIM) 6BAB 160 | 6ESE 210 | 12846 20
250900 018 | 25C1588 1980 | 25C2407 100 | MRF4ss 1600 | 501127 250 | 5004101 EFB5 1.75 7000 | GBABA 275 | BEV7 285 | 12847 i
25CH00F 018 | 35C1674 075 | 25C2420 1800 | MRFASEA 2100 | 501131 135 | 501410 EFES 230 | 4CXK3S0A (AMF) 6BES 190 6 150 | 12BE6 £
SCo08 450 | 25CI675 020 | 2502434 1600 | MAF4sE 1895 | S0N33 g SD1az EF31 295 BE00 | BBHE 200 | 6FGE 200 | 12BMIA 50
25C911A 1800 | 25CI678 125 | 25C2509 600 | MAF 1450 | S0113H 1000 | 5014123 EFR 2320 | 4CX3S0F T200 | 6BJE 185 1] 1650 | 128Y7A b1
2505 021 C1729 1800 | 25C2531 130 | MRFAT: 440 | SO11341 2 SDana 160 | 4CX15004 4400 EBKAC 415 7 275 | 12826 :§
25CH45H 021 C1730 025 | 2502538 110 | MRFa7s 700 smm—z 1000 | SD1414 EFS4 180 | 4CX15008  370.00 | EBLS BASD | BFSS 2725 | 85 2m
250952 060 C17400 020 | 25C2539 1500 | MRF&T6 275 | son 00 | SD1416 E 390 | 4CX100000 78500 | GBL7GIA im 280 | BT 2
SCe 030 L1762 175 | 25C2540 M% | MRF4T” 1250 Sﬂll&t—STUD 760 | 501418 EF183 200 | 4021 BLE 145 | 6GES 1% | B0 5000
250934 50 C1B15Y 028 | 25C2545E 029 | MRF4S 2150 | s0n 1025 | SDaxn EF184 200 | 4032 75 | 6BME 81% F5 210 | BNA 1490
250938 3% 1508 k<) 1200 | MAFas” 1850 | 501353 1200 | S48 EFL200 295 | 4PRGOC EBME 150 | GGHBA 180 [ Bi2a 1890
2501001 990 | 25C1507 030 | MRF212 1200 | MRFS14 390 | SONE 1250 | S48 EX30 190 | #1504 4250 | GBNE 245 | 6GGJsA 300 | 813 [NATY %N

TERMS: C.0.W. POSTAGE/PACKING: Add £1 to order under £50 value. VAT: All prices are excluding VAT pleese add 15% to order and postage. GUARANTEE: All goods are of current production and sold
with the manufacturer’s warranty. ENQUIRIES: Are welcomed for other types/brands of valves, Please send SAE. Normally stock items are shipped by return post.

1984/85 CATALOGUE LN =T

COMMUNICATION
RECEIVER

uniden MODEL CR-2021

A compact communications receiver with full
professional specifications and facilities.

[CJFULL FREQUENCEY COVERAGE OF 150KHz to
29.999MHz and 78 to 108MHz.

COMAXIMUM SENSITIVITY ON AM/SSB!CW also FM, with
NARROW/WIDE FILTER.

[JMEMORY FOR ANY 6 AM/SSB and 6 FM
FREQUENCIES, plus AUTOMATIC SCANNING
BETWEEN ANY TWO FREQUENCIES,

COKEYBOARD ENTRY OF FREQUENCY SHOWN ON LCD
DISPLAY.

[JEXTERNAL SOCKETS FOR AERIAL, EARTH, HEADPHONES
and LOUDSPEAKER.

[ OPERATION FROM INTERNAL BATTERIES, 12V DC, or
240V AC.

[JONLY £189.75 inc VAT and P&P.

Please allow 7—14 days for dalivery

LECMAR ELECTRONICS

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

84 page A4 size — Bigger, Brighter, Better -
more components than ever before! With each
copy there’s discount vouchers, Bargain List,
Wholesale Discount Lst, Bulk Buyers List,
Order Form and Reply Paid Envelope. All for
just £1.001! Winter Supplemenmt due out
November — Send large SAE for your free
copy.

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

DP2010 — 110x80x20mm, this too has cut-
outs for range switches and terminals, with a
smart sluminium fasca marked with ranges
etc. Batter accessible by removeable cover on
back 75p.

DP100 - Same size as above, but this was for
use as a digital thermameter, so theres only a
single 9mm B hole in the front panel 75p.

POWER/VU METER
Neat unit 40x40mm scaled 0-25 200uA
l.s‘mnf\mrran Only £1.00; 10 for £8; 25 £17; 100

VEROBOARD & RIBBON CABLE
Discontinued fines, some at less then 4 pricall
e.0. Dipboard 158165mm £3.50; 26W Grey
ribbon £4/3m; Red wirewrap wire 24AWG
£2.50/100m. Full detsils on List 18.

RADIO/AUDIO PANELS
2908 - Panel 147x38mm with 2 x TDA1004
6W audio amp. IC's not soldered in/ so they
can easily be removed. Also 1000/16, 1000/10
% 2, 470/16 elecs, cersmic discs, R's, also
choke. (All easiy removed). Stereo Amp? Only
£3.00 (IC's cost £4 ea).

2909 - Another boerd which escaped the
clutches of the flow solder machine -
103 x39mm, this is an RF panal with a TDA1200
FM/IF chip & uPC1175C noise canceller + R's
& C's inc. tants, Chips cost around £8 togather.
Price for panel £2,50,

510 - 19 < 39mm, this panel has soldered in
components — TCA4500A and TBABSIR, AM
radio with IF amp. Probably complete RF
section of radio as IFs and trimmers are on
board, + R's, C's ete. £2.50.

291 - L shaped board 125x35mm. Looks like
RF section of radio — BF194-5 etc + trimmers &
IFs, but tuner is absent £1.00.

2912 - Same as Z909, only components have
been soldered £2.50.

Z!lr:: - Mnihes‘ I. shaped panel 135 x&ﬁnm
with non

BCS49C x 2, BC208 x 3, BF241 x 2, BF1S4,
coils, trimmers, A's, C's etc. £1.00,

1W AMPLIFIER

7914 - Audio amp panel 95xB5mm with
TBA&20 chip. Gives 1W output with SV supply.
Switch and vol. control. Just connect batt. and
speaker. Full details supplied. Only £1.50; 10 for
£12; 25 for £25; 100 £75.

2915 - Stereo version of above 115x65mm

featuring 2 x TBAS20M and dual vol. control
£3.50; 10 for £30; 25 for £65; 100 £200.

AM TUNER PANEL
916 — For use with mono amp above. Neat
panel 60 >45mm, Onty £1.50; 10 for £12.00.

NI-CAD CHARGER PANEL
177x114mm PCB with one massive Varta
Deac 5/x50mm @ rated 7.2v 1000mAH and
another smaller Deac 32 x35mm @ rated 3&v
600mA. The price of these Ni-cad stacks new
is over £20. on the panel is a mains input
charger trensformer with two separate
seconderies wired vie bridge rectifiers,
smoothing capacitors and a relay to the output
tages. The panal weighs 1kgm. Al this for just

Offclal orders welcome — minimum
Invoice charge £10. No. min. on CWO.
Goods normally despatched by return of post
Ou shop hes escrmous atoch of [ e
tomponants end o open Mom n Meum.,s 1
430 Mon-Sat Come & aee st eoder {400

GREENWELD

4438 Millbrook Road mpton
801 OHX Tel (0703) ??2601-’?33?“
ALL PRICES INCLUDE VAT: JUST ADD 80p PAP
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VAESU Kenwood’s new Multi Mode
FT-980 Base Station

e v PHONE FORBEST PRICES

EVEN FASTER BUY MAILORDER

Fl!HFTxﬂHx - 1567, . 094
FT9BOHF Tw/Rx : . i 150.00  ICPS35P5U 2 MML144/505
6150 S .| ICT45HF Tw/Rx | MML144/1005
1C730 HF To/Rox | MML144/100HS
PS15PSU , MML144/100LS
MML144/2005 ..
i MMLA32/30L
| FLA5 fifter 45, MML432/50
FM430 FM mod 1 FLB3 fibter .39, MML432/100
. 154 ICZKL thw .. 349, MMCA35/600
oy 8 %
MMB16 mount 14.4 ATZI0ATU . 1 1H2m 1 1 MMA001
FTTSTGX HF Te/Rox . 5?23053!! i X ICPS525 PSU . MMT144/28
FCTSTATATU ... 24500 TS5305 . 669, IC2900 2m 25 i MMTA32/285 ..
FPTSTGXPSU ...... 145.00 VFD240V . ICA71E 70cm base i MMT432/144R
FPTSTHDPSU : . TS1305HI . . 576 IC490E T0cm i MMTI296/144 .
94, TL120.200w tin i ICO2 2m hihel A MMC144/28

MB 1004 mobile 9. 1G04 70cmhihy -Lba. MMDOS0/500
5P120 speaker L. H&Qspeaker.’mlc . MMF144 .
4

20!
SP140sgeaier 2798 . .
PS20PSU : # DUNG |

NE  BPS i,

TR9130 2m v
BO3A base

TRT930 2micv
TWA0004 2m/70cm
T52600 2mH/H
VB253030wamp
ST2charger ..
504 case

MS1 ...
SMC25 speaker/mic
PB25nicad

1A
case

CA-3 , 20209 14d4mHz
?Eié&o’!uaa Y S0watt ., X 20118 14dmHz
TMA01A 70cm 1 5 ; 20113 144mHz
TM201AZm .., " 279, Thw . X 20117 14dmHz
SPS0speaker .. . b 2. 20419 430mHz
RE00 Ax ! X

ALL PRICES INC. VAT

AMATEUR RADIO \®” EXCHANGE LTD

AR 2001

VERY SPECIL OFFERS

*NEWFRG7700 + DRAESLOW SCANUNIT £488
“NEWFRG7700 £325
“FRG 7700 DISPLAY MODELS £299
“DRAESLOW SCAN £189
From your radio receiver to your TV

INSTANT HP

AVAILABLE == 24 HOUR TELEPHONE

E ORDER SERVICE

PRICES CORRECT AT TIME OF GDING 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:

ALINCO Rotators and VHF amps

BNOS Power supplies and VHF amps
DIAMOND antennas

JAYBEAM

TET.

DRAE

ICS AMTOR

WRASSE slow scan

TONNA antennas

HI-MOUND  keys

AKD wavemeters

SMC HS antennas

FD.K.

MICROWAVE MODULES

MUTEK

TONO RTTY/CW/AMTOR
PHONE FOR BEST PRICES

CLOSED-Mondays OPEN Wednesdays
FULL DETAILS. TUES, WED, FRI 9.30-5.30.
THURS 9.30-6.00. SAT 9.30-5.00.

LONDON: NORTHERN:

373 UXBRIDGE ROAD, 38 BRIDGE STREET,

ACTON, EARLESTOWN, NEWTON LE WILLOWS,
LONDON W2 9RH. MERSEYSIDE WA12 9BA.

Tel: 01-992 5765/6 Tel: 092 52 29881 5 Ll
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THE SCANNER SPECIALISTS

GA WITH 4 GREAT PRODUCTS

J.LL. SX-200-N — THE SUPERIOR SCANNER
* The choice of the professionals

* AM + FM all bands

* Wide coverage: 26-88, 108-180, 380-514MHz
* 16 memories * Positive action keyboard
* Proven reliability % 12v DC & 230v AC

% S-meter & 96-108MHz converter available

REVCO RS-2000-E — THE VERSATILE SCANNER
* 70 memories * AM + FM all bands

* Cover: 60-180, 380-520MHz

* Search & store of active channels

* All the usual search & scan functions

* 12c DC & 230v AC operation

* Counts activity of selected channel

REVCO RS-160 — FM POCKET SCANNER

* 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

J.IL. 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 & |.F. bandwidths

£299

£259

£249

+ LF. output terminals (10.7MHz & 455KHz) £598

* Specifications set by the professionals

Regulated mains adaptor for SX-400 ............... £29.50
% 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 OURLIST OF SECONDHAND SCANNER BARGAINS

* 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 per-
formerforonly ........ccoiiiiiiiiiiiiiiiiian, £199

CRYSTALS FOR NR-56, SR-9, SR-11, TM-56B. We have arange
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, 1002 to 1m, 61 values, general purpose rating W
or IW (state which).

Starter pack 5 each value (305 pieces) ................. £3.10

Standard pack 10 each value (610 pieces) ............. £5.55
Mixed pack, 5 each W + W (610 pieces) ............. £5.55
Giant pack, 25 each value (1525 pieces) .............. £13.60
DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA
rectified and fully smoothed output ................... £9.50

This unit is a chassis section cut from used R/T 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

SPARE PARTS FOR PYE RADIOTELEPHONES
WESTMINSTER & PF70 SERIES
also Cambridge, Vanguard etc. SAE for free extensive list

GAREX FM DETECTOR and squelch conversion for Pye R/T equipment
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

Vanguard AM25T £6.95.
[ 4 MAIN DISTRIBUTOR OF REVCO PRODUCTS
PRICES INCLUDE UK P&P and 15% VAT
7 NORVIC ROAD, MARSWORTH, TRING,
HERTS, HP23 4LS
Phone 0296 668684. Callers by appointment only
Goods normally despatched by return

14

e
Wy
o

Ny

=

R

tyr

~ 7,
s
o4
81

M

N

1

M

RSGB PUBLICATIONS
A Guide to Amateur Radio (19th edn)
Amateur Radio Awards (2nd edn)
Amateur Radio Call Book (7984 edn/
Amateur Radio Operating M | 2nd edn)
HF Antennas for All Locations
How to Pass the Radio Amateurs’ Examination .

! | Collection .......
Morse Code for Radio A

Radio Amateurs” Exar ion Manual £3.
Radio Communication Handbook (paperback) ... £11.79
RAYNET Manual (1984 edition) £2.78

Ahaok

Teleprinter H. (2nd edn)
Television Interference Manual

Test Equipment for the Radio Amateur £6.00
World at their Fingertips £7.76
VHF/UHF Manual (4th edn) £10.58
Meteor Scatter Data £3.51
Logbooks

Amateur Radio Logbook £2.77
Mobile Logbook £1.41
Receiving Station Logbook £2.87
Maps

Great Circle DX Map £223
NEW! Locator Map of Europe (Maidenhead) £1.75
World Prefix Map in full colour (wall) £2.33
OTHER PUBLICATIONS

Active Filter Cookbook (Sams) £12.71

All About Cubical Quad Antennas (RPf| £8.83

Amateur Single Sideband (Ham Radio) £6.48
Antenna Anthology (ARRL) £6.00
Antenna Handbook (RPY) £6.88
ARRL Antenna Book (Hardback for p/b price while stocks last/ ........E8.78
ARRL Electronics Data Book £4.47
Beam Antenna Handbook (RFY/ £6.83
Better Short Wave Reception (RP/) £5.83
Care and Feeding of Power Grid Tubes (Varian/ ..........cccnnennnnen. BB

CMOS Cookbook (Sams) £13.07

Complete Shortwave Listener's Handbook (Tab)
Design of VMOS Circuits with Experiments (Sams) .
FET Principles, Experiments and Projects (Sams) .
FM and Repeaters for the Radio Amateur (ARRL) ....
G-QRP Club Circuit Handbook
Hints and Kinks for the Radio Amateur (ARRL)

How To Troubleshoot and Repair A.R. Equipment....
IC Op-amp Cookbook (Sams)
International VHF FM Guide

MNewcomer's Guide to Simplex and Repeaters on 2M .............ccce...... £1.08
Radio Frequency Interference (ARAL) £4.18
RTTY Today (Uni | Elec, £7.1

Satellite Experimenters Handbook (ARRL) .......... £10.11

Satellite Tracking Software for the Radio Amateur!AMASTUKJ£4.47

Secrets of Ham Radio DXing (Tab/ £7.92
Semiconductor Data Book (M 1] £7.97
Shortwave Listener's Antenna Handbook (Tab) ..........cccnneinianenen £10.10
Shortwave Propagation Handbook (Cowan/ £7.79
Simple Low Cost Wire Antenna (RP/) £8.83
Solid State Design for the Radio Amateur (ARRL) .... .£7.87

Television for A s (BATC) £223
The Radio Amateurs’ Handbook 1984 Edn. (ARAL) ..Special Price £6.98
The Complete DXer (Locher) £2.77
The Power Supply Handbook (Editors of 73 M.
Towers' International MOS Power and other F
Towers' International Transistor Selector (New Edition)
Towers' Op Amp Linear IC Selector
Understanding Amateur Radio (ARAL)
Understanding and Using the Oscilloscope (Tab) .....
VHF Propagation Handbook (Nampa)
Weekend Projects for the Radio Amateur [ARRL) ....
World Atlas (RAC//

99 Test Equipment Projects You Can Build (Tab) ...........ccoviieeennnn EB00
OTHER ITEMS

Morse cassette stage 1 to Swpm) £4.54
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 Departn

All iterns 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.

To ensure delivery of books in time for Christmas
your order should arrive by December 3rd.

Radio Society of Great Britain (CA1)
RSGB) Alma House, Cranborne Road,
=/ Potters Bar, Herts EN6 3JW
Y Telephone: 0707-59015

T G
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MICROWARVE MODOULeS o
= AS IF YOU DIDN'T ALREADY KNOW...)

Microwave Modules Ltd. Is a full time professional organisation, established over 15 vuu ago in 1968, and currently empluvs over 30 full time, on site staff based in our
two modern, purpose built factories. In addition, a similar number of ‘Outworkers’ are involved in ly and hanical operati

OUR EXTENSIVE RANGE. ..

Qur product range now exceeds 50 Individual items in total and is the widest range available from any one manufacturing company. Our technical resources have enabled
us to not only become the tlrgm and most successful designer and manufacturer of R F Products, such as Linear Amplifiers and transverters, but also designers and

)

(T
«m{llh-

i
!

i

fi ars of Ive micropr and digital products such as The Morsetalker, MMSI, and the RTTY to TV decoder, MM2001.
ALL BRITISH . ..
Every product in our range is designed and manuf; ed in the UK by our own employees, and wherever possible British Components are utilised.
GUARANTEED. ..
All Microwave Modules Products are Fully G d for 12 hs. This includes all semi ductors and PA Ti i We have built our reputation around our

customer service and back-up which is second to none.

OUR RANGE OF LINEAR AMPLIFIERS . ..

MadHe  3GWATT
LHREAR AMPLIRER

MML144/30-LS MML144/50-S MML144/100-LS MML144/200-S

INPUT OUTPUT MODES OF PRE AMPLIFIER POWER RF*
PRODUCT POWER POWER OPERATION GAIN NF REQUIREMENTS VOX PRICE INC VAT
MML144/30-LS 1 or 3W 30W SSB. 13.8V @ 4A A% £75 (p&p inc £3)
MML144/50-S 10W 50W 13.8V @ 6A v £92 (plp £3)
MML144/100-S 10W 100W F: 12dB <1.5dB 13.8V @ 12A Vv £149.95 (p&p £3.50)
MML144/100-HS 25W 100W AM. 13.8V @ 12A v £149.95 (p&p £3.50)
MML144/100-LS 1 or 3W 100W ow. 13.8V @ 14A v £169.95 (p&p £3.50)
MML144/200-5 3, 10 or 25W 200W 13.8V @ 30A v £245 (p&p £4.50)

* THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED

MML432/30-L MML432/50 MML432/100

INPUT OUTPUT MODES OF PRE AMPLIFIER POWER RF*

PRODUCT POWER POWER OPERATION GAIN | NF REQUIREMENTS vOX PRICE INC VAT
MML432/30-L 1 0r 3W 30W ?ﬁﬂ-ﬂ . 12dB 2dB 13.8V @ 6A vV £139.95 (p&p £3.50)
MML432/50 10W 50W AT 12dB | 2dB 13.8V @ 8A v £129.95 (p&p £3.50)
MML432/100 10W 100W CW. - - 13.8V @ 20A Vv £245 (p&p £4.50)

CON NECTORS * THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED
- = =

144MHz Products — Our standard connector on these products is 50239, 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 fitted with BNC connectors, ‘N’ type available, please specify. The MML432/50 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... RALLIES & EXHIBITIONS ...

A full printed data sheet is available on each product, and is free on request. Our entire range of products will be exhibited and on sale at the Leicester Show.
Come and take a closer look.

CATALOGUE... AVAILABILITY ...

A copy of our latest catalogue can be obtained by sending a large SAE (23p) or by Our products are normally available from stock, either direct from ourselves or
sending 40p in stamps to the address below. any of our 75 UK outlets.
EN MICROWAVE MODULES (PW) _ Hours:
BROOKFIELD DRIVE, AINTREE, LIWERPOOL L9 7AN, ENGLAND N DAY
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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.

\A4Admcomm
| -SERVICES LTD., 194 NORTHOLT ROAD, SOUTH
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Making Plans

IT WAS A GREAT DISAPPOINTMENT to have to announce in our
November issue that the first staging of "Leisuretronics”, a new
exhibition for the radio and electronics hobbyist, has been
abandoned for this year. We understand that there was simply not
enough support from exhibitors to make the event viable, no doubt
because of the present economic situation.

We enjoy having the opportunity to meet our readers face to face
at amateur radio exhibitions and rallies during the year, but a more
general electronics-based exhibition such as “Leisuretronics” gives
us a different sort of opportunity—that of "selling” the delights of
amateur radio and short-wave 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—I hope so.

* * X * *

There are disturbing developments taking place in the area of
planning applications for amateur radio antenna masts, and we are
closely watching one appeal in our area which is in the nature of a
test case. .

The purpose of planning control is primarily to try to ensure the
protection of the visual amenity, though | often have the feeling
that this aim is deflected by the worship of Mammon where office
blocks and industrial developments are concerned-—the lure of all

Comment=

frequency interference (r.f.i.) into the planning process for amateur
radio masts, as mentioned in our recent series Antennas and
Planning Law by J. J. Fields. We understand that the Department
of the Environment has issued a circular to local authorities
instructing them that they should not introduce into the planning
process matters covered by other legislation. However, at least one
planning officer has publicly stated that he does not accept this
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.i. aspects
of an antenna installation is not a simple one. Good engineering
practice and Note (c) of the UK Amateur Licence call for the
transmitting antenna to be installed as far as possible from TV or
other receiving antennas. This obviously means that the
transmitting anténna should be high and at some distance from
surrounding houses, exactly the opposite of what the planning
officer and the neighbours would like.

The imposition of temporary planning permissions for radio
masts and large planning application fees on each renewal is going
to add considerably to the cost of pursuing the hobby of amateur
radio, unless you are able (and prepared) to use antenna systems
which do not require planning permission. Far more sensible to
insist that domestic radio and electronic equipment should be
designed and built to resist r.f.i., which is produced not only by
radio transmitters but by the multitude of electronic devices, from
dimmers to computers, which are now becoming so common.

that additional rates revenue is obviously very strong! Some local
authorities have tried to bring the question of potential radio

QUERIES

While we will always try to assist readers in
difficulties with a Practical Wireless project,
we cannot offer advice on modifications to
our designs, nor on commercial radio, TV or
electronic equipment. Please address your
letters to the Editor, ‘’‘Practical
Wireless'’, Westover House, Waest
Quay Road, Poole, Dorset BH15 1JG,
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 dif-
ficult items, a source will be suggested in
the “Buying Guide” box included in each
constructional article.

PROJECT COST

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

INSURANCE

Turn to the "News” pages for details of
the PW Radio Users Insurance Scheme,
exclusive to our readers.
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CONSTRUCTION RATING

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

Beginner

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

Intermediate

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

Advanced

A project likely to appeal to an experienced
censtructor, and often requiring access to
workshop facilities and test equipment for
construction, testing and alignment. Con-
structional information will generally be
limited to the more critical aspects of the
project. Definitely not recommended for a
beginner to tackle on his own.

wWwWwW americanradiohistorv com

SUBSCRIPTIONS

Subscriptions are available at £13 per an-
num to UK addresses and £14 overseas,
from “‘Practical Wireless’' Subscription
Department, Room 2816, King's Reach
Tower, Stamford Street, London SE1
9LS. Airmail rates for overseas subscrip-
tions can be quoted on request.

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

Binders are available (Price £5.50 to UK
addresses, £5.75 overseas, including post
and packing) each accommodating one
volume of FW. Please state the year and
volume number for which the binder is
required.

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

Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.
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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, per-
fectly balanced, fully adjustable, long-
armed 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 GW-
land, have faithfully reproduced such a
key, incorporating simplicity of con-
struction, 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 fit-
ted and the contacts are made from

silver/nickel mounted on brass beds.

Finally, the solid brass key is moun-
ted 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 LL18
2LQ. Tel: (0745) 54763.

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 con-
structor 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-

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 re-
quire 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 Camden
Mews, London NW1 9BX. Tel: 01-267
1000.

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 vir-
tually anywhere, are Flip Cards dis-
tributed by Alan Hooker (Electronics) of
Doncaster.

The cards have the Morse code sym-
bol 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 prac-
tice, familiarise the student with the dit
and dah composition of each character

18

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 in-
clusive of p&p, and are available from:
Alan Hooker (Electronics), 42 Nether
Hall Road, Doncaster DN1 2PZ. Tel:
{0302) 25690.

WWW americanradiohistorv com

144MHz Double
Quad-Yagi

Halbar, the Bedford based antenna
manufacturers, have recently in-
troduced 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 Quad-
Yagi 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.
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Other versions of the QDX antenna,
featuring lower gain and shorter beam
length, are available, as are many alter-
native traditional antenna designs, in-
cluding a 13 element 1-3GHz quad.

For further details, please send an
s.a.e. to: Halbar, Unit 1, Bury Walk,
Bedford MK41 0DU. Tel: (0234)
44720.

If you please

Please mention this column when
applying to manufacturers or suppliers
featured on this page.
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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
polarisation. 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 across the axis of the conductor. There is an excep-
tion when, instead of a conducting element the antenna
comprises a slot cut into a conducting sheet. This arrange-
ment, known as a slot antenna, responds to the electric
component of the radio wave. Although used extensively
in stacked arrays for transmitting in the v.h.f. and
sometimes u.h.f. 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.h.f. slot
antenna which 1 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 (something like a loudspeaker front) since the an-
tenna was meant to stand on or near to a TV set!

It is possible to produce radio waves that are not plane
polarised and hence devoid of a unique orientation defin-
ing 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 a suitable phase-angle between them.

When v.h.f. TV broadcasting began in the UK it was
considered that vertical polarisation provided better local
coverage than horizontal polarisation and as a conse-
quence vertical polarisation became the standard. Even-
tually, co-channel interference even between widely

/ 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 exten-
sively for v.h.f. f.m. broadcasting,
has been mooted for TV; but the
need for it here is less than for
v.h.f. f.m. where vertical antennas
are commonly used for car radios
and on battery portables incor-
porating Band II.

With this sort of polarisation,
sometimes called “slant polarisa-
tion”, a good response is obtained
from both horizontally-mounted
home-base f.m. antennas and ver-
tical car and portable radio an-

e

P ——

tennas. 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

Max Approx 10% Parasitic element
response longer than dipole (reflector)
) . A
Essentially /‘
equal response Coaxial LY
Reducing all round 4
response /
= ¥ ]
. . e 'h
Min Min P Aok
response & —>™response Insulator — dipole
Horizontal / [
dipole Top of dipole T Mast
Signal direction
+
v ) Fig. 4.4
o Fig. 4.3
response
Fig. 4.1 Fig. 4.2 (Top)
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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 re-
quired 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 horizon-
tal against the vertical can lead to substantial shortfalls,
especially at v.h.f.

Directionality

It is desirable for v.h.f. and u.h.f. 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 /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 a Reflector

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 A/4
section the outer braid is terminated with a vertical an-
tenna, though there is some advantage when the braid is
connected to the lower A/4 section.

Front Front

Front

Fig. 4.6

/

For the two-element antenna to work properly the re-
radiated 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 re-
radiated. 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 influen-
ced by the length/diameter ratio of the reflector.

Anyway, you will see that the advantage of the two-
element 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 in-
variably made longer than the dipole, thereby approx-
imating 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, 0-1A 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 ele-
ment (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.

Adding Directors

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 spac-
ing is 0-1X, as shown by (a) and (b) in Fig. 4.7. At (c) is
shown the approximate effect when the parasitic element is
spaced A/4 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 reflector and a front director—or directors—
such an antenna then being known as a Yagi array after
the name of its inventors Yagi and Uda, and this is the sort

(c)

(a)

Fig. 4.7
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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 rear reflector), it is difficult to explain the
working of a multi-element Yagi array mathematically.
However, from first principles the director system can be
regarded as a “wave guiding” configuration such that the
wave energy arriving at the diple is progressively increased
as a function of the directors. It should be noted, though,
that this effect does not occur by the addition of extra
reflectors: the first reflector reduces the response at the
back of the antenna to a sufficiently low value that extra
directors would barely make any difference—except a dif-
ferent reflector system, such as an array of elements in
“V” formation or a parabolic dish reflector, mainly ap-
plicable to u.h.f./s.h.f. and above, which we shall be using
before long no doubt to receive satellite-relayed signals
here on earth!

Yagi Antennas

There is no theoretical limit to the number of directors
that can be employed. Main problem is a mechanical
one—supporting windage etc.—and in any case as more
and more are added so the return in signal gain diminishes.
The first directors would be about 0- 1A spacing with the
remote ones rising to 0-4A spacing for optimum results,
Both length (within the —jX realm) and spacing are ad-
justed in design to provide the required degree of direc-
tionality, bandwidth, beamwidth, forward gain and
front/back ratio.

An impression of the nature of polar diagram that can
be achieved from a critically-designed 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 18dB forward gain referred to A/2 dipole,
while beamwidth is +15 degrees. It is obvious that the
antenna 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 dis-
crimination against an unwanted signal as an aid to reduc-
ing co- or adjacent-channel interference or the response of
the antenna to reflected signals (which cause multipath dis-
tortion 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. an-
tennas is rarely down to +15dB (ref. —3dB points), but it
is possible to obtain 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.

Number of Forward gain Beamwidth
elements (ref. 1/2 dipole) (ref. —3dB)
3 4/5dB 106deg.
6 6/7dB 74deg.
9 8/9dB 48deg.
12 10/11dB 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 6 is the radia-
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Practical Wireless, December 1984 21

WWW._americanradiohistorv.com




tion angle. A free-radiating centre-fed dipole (a) gives max-
imum beam almost parallel with the earth, while the
radiated beam is higher from groundplane antennas as
shown by (b) and (c). The radiation angle is more impor-
tant for transmitting. CBers and mobile amateurs for in-
stance, like to keep their radiation-angle fairly low except,
perhaps, when using the skywave for DXing, to maintain
maximum signal energy in 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, respond 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 for CB. Nearest legal an-
tenna is possibly the Wot Pole, Hot Wire (Fig. 4.11) or
similar which represent an asymmetric dipole whose radia-
tion 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 ex-
pect from a well-designed Yagi array. For receiving in the
v.h.f. and w.h.f. 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 high-angle radiation is adopted on the
h.f. bands for the ionospheric circuits.

There are other factors regarding the design of multi-
element 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

o~

/ type of antenna than might have been imagined. Fig. 4.13
shows the bandwidth of Wolsey’s f.m. antennas over Band
11 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 terminating impedance of the driven dipole falls.
This is sad for unless 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 be increased by
folding the dipole back on itself, as shown in Fig. 4.14.
This has the effect of dividing the signal current between
the two sections, thereby stepping 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 connecting 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 connected to symmetrical balanced twin feeder.
However, so far as domestic receiving antennas are con-
cerned the advantages of using coaxial cable over twin
feeder outweigh the technical disadvantages, 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.
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It is also possible to connect the feeder to the end of a
dipole. This cannot be done directly because the im-
pedance 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 5A/8 antenna being a
case in point, this sometimes being used illegally for
UK CB.

Matching Stubs

Coaxial matching stubs or matching sections are com-
monly used to couple two (or more) antenna arrays to
reduce the beamwidth (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 ob-
tain the requirements by using a A/4 stub of calculated Z,
as shown in Fig. 4.16. The formula for working out the
S[I.Ib ZD iSl Zo —_ Z;n X ZOIJI
When feeders 1 and 2 are connected in parallel the im-
pedance becomes 37-5 ohms. Somehow, then, we have to
transform this to 75 ohms so that we can connect the nor-
mal run of 75 ohm coaxial downlead without causing a
mismatch. The plan is to connect a A/4 length of coaxial
cable of suitable Z, between the junction and the down-
lead. By substituting the figures involved we get: Z; =
37-5 x 75 which works out to 53 ohms, and you would
have to settle for coaxial cable of the nearest Z; 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 0-83) 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 1 750 antenna 2

Feeder 2

Feeders 1
———and 2 connected
in parallel = 37.50

BB

stub ~—530 coaxial

«— 7501 output

750 antenna 1 750 antenna 2

3750 37-501

ol
v
B

750 antenna 3 750 antenna 4

4 Fig. 4.17

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

0-798m and by multiplying it by the velocity factor we get
close to 0-66m. Easy really! oy S .

With an array of four antennas.yeu-can,.in fact, use 75
ohm coaxial cable throughout as shown in Fig. 4.17. The
antennas are phased at two points to obtain 37-5 ohms so
by using two A/4 stubs of 75 ohms 'coaxial cable the
system resolves to two 150 ohm terminations 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 coresponding to unwanted or reflected signals. A
null at angle 0 with respect to the front of the array is
related to the spacing distanced in wavelengths by:

d e l
“2sin0
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 ad-
vancing 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

el ; > :
the other until the interference is nulled out. &

(a) (b)

Fig. 4.19

Fig.4.18 A
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PWTEME
Modular QR
Transceiver

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.0.) 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,
2Tr1, followed by an f.e.t. buffer amplifier, 2Tr2. The tun-
ing circuit inductor, 2L1 (see coil chart in Fig. 2.2), uses a
conventional coil former of 4-8mm (4% in) diameter with an
iron dust core. Many 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 2L1 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 TMHz as is the buffer
amplifier. The output from the buffer, 2Tr2, is tuned at
7MHz by 2L2 and 2C10. The 7MHz output from the

Part 2 by
Rev. George
Dobbs G3RIV

buffer is taken from the collector of 2Tr2 via 2C11. 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 rejected for lack of sim-
plicity in what is designed to be a simple project, and diode
doublers, although clean in operation, give very low out-
puts. 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
2L.2 and provides signals 180° 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 2C17/18 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 2C18
and 2C17, is split to lower the impedance of the output
signal. It is commonly assumed that an oscilloscope is es-
sential 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 in-
cremental tuning (r.i.t.). This allows a small degree of in-
dependent 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 2D1 which
add capacitance across the tuned circuit of the v.f.o. Diode
2D1 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 voltages controlled by
variable resistors. The frequency-determining components,
2C20 and 2D1, are part of the structure of the v.f.0., and
to prevent long leads affecting the stability of the os-
cillator, 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 2R15 or 2R 18 and on receive a
front panel control, 2R 12, comes into use to give a manual
offset of the frequency. If 2R 15 and 2R 18 are set to about
mid-travel on transmit, the riT control 2R12 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 v.f.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 es-
sential 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 cir-
cuits 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 v.f.o. circuit
2C1, 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, 2C10, 2C17 and
2C18.

The tuned circuit section must be carefully and sturdily
built. Coil 2L1 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 reduc-
tion 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 (4in) shaft which takes the knob is a
collar which moves at the same rate as the reduced drive.

[T R R12 R13
10k 0klin. 10k ﬂ
AAF——AAA— 12 RX T
RIT
Ng1404
W W
v K A ™, z J304 Tr3 4 BC108
D5 SK2 Spin DIN
INS14 78_sta 7MHZ¢_“‘Q.E)‘€I-%;O 5 (Rear of socket)
u\o—mz TX e OOut ut 12 KEY not used in
149 14MHz +—50 R this module
IN314 g Bandswitching
R17 R18 RIS
‘33" In 10k 22k 10k =
C14 10n R10 100 v
LS R2 R4 IL L
imHC D1 3305 D3 100 L Tr3 BC108 ¥ C22
BB105 82v ?g cto T 100y
44— < "-gg-'
c7 <
.arln out opt R6
= k
gzg Trl r—'u|—' Tr2 R A3
P 304 1304 L2 -
Cé4 D D v L3
220p -- i
i G 11 G 14MHz
T T T
c2 cs Yo 279
e | 1sp T7oe INSI4 ! B
A == RI Cl0m= clm= Tr4 BC108
Q2o i lca RI L6 RN 1ot crz RS des BT
iop Te70p 100K 1mH mnT 30 Tmn
VFO Buffer ‘TMHZ Doubler ,J"

Usually these drives give a reduction of some 6 to 1. Onto
this collar is mounted a tuning scale, marked with fre-
quency 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 2L.2/3; 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 2.3, the buffer and oscillator
stages may be tested for their TMHz output. Using the r.f.
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 2L1
to reach the band edge (7-0MHz) 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 r.f. probe and a meter. Read the r.f. voltage
from the 14MHz output at the junction of 2C17 and
2C18. 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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J304 field effect transistors may be obtained
from J. Birkett, 25 The Strait, Lincoln (0522)
20767.

Coil formers suitable for 2L1 are the Maplin
type 722/2.

Please note the toroids are iron powder, not
ferrite cores. Most unmarked surplus toroid cores
are ferrite.

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

L1 =20 turns 28swg enamelled wire on 4-8mm dia. former with core

Intermediate

L3
L2=23 turns 26 swg.on T50-6 core
L2
L3
L3 =20turns 26 swg. (centre tapped) L2 tap
over L2 L3/
L4 = 14 turns 22 swg. on T50-6 core
[wAM T0¢]
Fig. 2.2: Coil winding details for the VFO/Doubler

module

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 2R12.
The setting up of 2R12, 2R16 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

RIT to +12v TMHz +12v
D4, DS and D6 SK2 pin2 Ilo Sla SK2 pin2
i
g ) o
> - Clh  o{Ri0}—e
——m-e e
3 |
[
B cs cis
T Tr?.@b &5, L7
e

—a

b <>
c

c19 Ii" 14MHz
na %D to Sib

C16

L4

Fig. 2.3: Full size
p.c.b. track pattern
and component

B_C7 o]

I:]rtg

[T sl
O

J c3 lca
[ (fixed vanes) (moving vanes)

layout for Module 2,
the VFO/Doubler
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* components Capacitors Ceramic
Polystyrene or silvered mica nF 1 c21
MODULE 2 G-B%F ‘: ggg Po}y(;z::er 7 C11-16,19
15
VFO/DOUBLER 27&: 1 &5 E;o'“:«F | 2512/ (:7;?
Z 220pF 3 C1,4,10 ectrolytic, p.c. mounting
;l‘: ;;;féu;:rbon film 270pF 2 C17.18 g : e
1009 2 R4,10 470pFy 152 C5,6 1
330Q 2 R2.5 Variable, airspaced .?amlt_;onductors
; 10pF 1 c3 ransistors
ggtg : g? BC108 2 Tr3.4
10k 6 R1 1{1 3'14' In_ductors J304 2 Tr1 ,2
16,1 7’1 9 Min. axial r.f. chokes Diodes
33k0 1 R6 100uH 1 L7 BB105 1 D1
100kQ 2 R1,3 1mH 2 : L5,6 1N914 5 D2,4,5,6
Sub-min. horizontal pre-set L1-L4 see text and Fig. 2.2 BZvgssCav2 1 D3
2-2kQ2 1 R8 Miscellaneous J .
22kQ 2 R15,18 Phono socket; 5-pin DIN socket; Switch, d.p.c.o. min. tuggi_e: Slow-motion
Lin. law pot., }in spindle drive, 6:1 in-line epicyclic type (for C3); Printed circuit board; Case,
10kQ 1 R12 Minffordd J6; Feet, knobs (2), dial, etc.
L1,Cl etc. OV (ground) 12RX to T'm o Fig. 2.4: (a) Slow motion tuning
to peb. ToLs, C21 15"2 pint SR2 bl drive assembly. (b) Wiring of the
DS RIT and BANDSWITCH controls
2 | = R13 & RIS
! L oscillator stage was arranged to
CA switch on only in the transmit mode.
Bracket RI4 That stage is now being used as a
" Epicyclic predriver on the transmit chain and
drive the link in the printed circuit board
""" must be restored to place 12 volts on
Frontpanel  the stage and the 12TX line removed.
Tuning A good way to prevent the v.f.o.
being heard in the receiver during
ol (b) receive conditions is to offset the fre-

quency of the v.f.o. out of the pass-
band 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 max-
imum 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 phono
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 follows:

Transmitter Module 1
VFO/Doubler Module 2
Receiver Module 3
ATU and SWR Bridge Module 4
Power Supply Module §
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 1R9, while R9 in the Receiver Module would
be 3R9.

Rear view of the completed VFO/Doubler module

by the transmit board and the antenna and receiver are
connected 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 r.i.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 call-
ing CQ. Seek stations out, instead, and call them. Some of
the best QRP contacts can be had by “Tail-ending” an ex-
isting QSO and quickly calling one of the stations at the
end of their contact. Have a go—it is fun!

NEXT MONTH
THE RECEIVER MODULE

28

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 questions are typical of those appearing in both the RAE papers, but
they are not taken from these papers. For the answers, together with ex-
planatory 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?

a high-pass filter
a band-pass filter

O a. a mains filter Oe.
Ob. a low-pass filter Oa.

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

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

Volts
f
c
3 r ‘ Time
Ob. J S
Oe. -
O a. b

Paper 2 Section 5. Transmitters—crystal oscillators
Question 3-3

One advantage of a crystal oscillator is
that

Oa. it does not need any feedback

Ob. it can be tuned over a wide range of frequencies
Oe. it is capable of delivering a large power output
Oa. it has good frequency stability

Paper 2 Section 3. Solid State Devices

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

Oa. it is producing power into an antenna

Ob. it produces no distortion

Oe. it is constructed in a straight line

Oa. it Is connected to a regulated power supply
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WATERS & UNBEATABLE PRICE _

M750XX ssB-CW-FM

144 - 148MHz
; 20 watts output. Digital display.
Dual VFO. Repeater operation. OUR
Noise blanker. 70cms option.
ELEc I RONI : Up/Down mic. R/T. PRICE
Send for leaflet. Absolutely complete

18/20 MAIN ROAD, HOCKLEY, ESSEX. Tel: (0702) 206835 T
12 NORTH STREET, HORNCHURCH, ESSEX. Tel: (040 24) 44765 [ SPECIAL OFFER! e ccoing rposeroe e £,

FT1 HF Tx/Rx ... _ -
! M725X 2m 25w £239.00 Panasonic DRB60O ...... £399

ATI30 ATU ............. £15000 FT980 HF Tx/Rx .. M750XX 2m 20w . ..E34300 Sony ICF7600 ........... £179
SP930 Speaker ........... £6295  SP980 Speaker ..... EXP430 70cm Tvrtr. .. ...E269.00
sl Ua trveny  FTI02 HF Tw/Rx......... Cash or part Palmcomm Il 2m h/held . £135.00
PS430 ACpsu .......... 00 Fc102 ATU ... LE185.00 h 1 ATC720 AMRX ......... £179.00 f/ -\
SP430 Speaker ..., .ov..£3100 exchange on a WELZ DIAMOND

SP102 Speaker ........... £55.00 RX40 FM Rx .. i
AT250 ATU ............. 821100 pyian £49.00 good clean gear.
MBA30 Mobile Unit ... £1200 i 1oeseeeeeee ‘ FOR QUOTATION ey | GH22
FM430 FM mod cssg P17 HETRx ... . £479.00 : 2
T s s MRKT77 marker.........0085 | TEL: (0702) 206835 |  TRIO THZIE M Micro Transceiver 6-5dB

---------- ¥ FPT00 PSU ........ £145.00 TRIO TH41E FM Micro Transceiver

x:g;gima .......... gm: ATy Mo LOOKING FOR TRID TM211E 2M FM Mobile 144-146 MHz
SP230 Speaker ...........f300 MMB16 Mount..... . £14.40 BARGAINS! L.y e No other aerial
TS530SP HF tovr. ........ 066900 FT757GX HF Tw/Rx ......£118.00 Telephone or send TRID TR3800 70cm Handheld matches its
VFO240 VFO ............. 9500 FCTS7AT ATU for our used TRIO TSTIE 2M Base Station performance
TOTI0 W 0, v £5100  FRIGICAPSU equipment list TRIO TS811E 70cm Base Station and price
TL120 200w tin.......... E177.00  FP757HD PSU : YAESU FRGB800 Receiver
MB100A Mobile mount ...£1850  FL2100Z amp 3 months warranty. YAESU FT209 Handheld £32 m
SP120 Speaker ........... £2799  FT290R 2m T/Rx .. NG Phone for prices P
SP140 speaker ........... £M49  FT790R 70cm Tx/Rx \Cnmaaa £4.00.
AT130 ATU NC11 charger ...... TONNA
PS20PSU ... NC nicads
TL922 2kw 1 COCIA s s 20505 50mHz k
TS780 2mioem £850.00 case ....... IC751 HF T®/RX ........ £109900 20104 144mHz .. Y P \
TR130 2mtor L pemsgp  YHA/S AL ouoves ICPS35 PSU ...\.veee. £14900 20109 14dmHz .. AR2001 £345
BOBA baga