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= The installation of the 1975 RSGB President in Cardiff Castle

A report on this “great Welsh occasion' appears on page 184
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SSB-err:
increase talk power. cut *“splatter®

. Our 444 base station microphone not only gives you increased talk power, but
cuts “splatter” (and QRM complaints) to an absolute minimum! It has superbly
tailored response, with sharp cutoffs below 300 and above 3,000 Hz and a rising
response characteristic for maximum intelligibility. The 444’s rugged, reliable
Controlled Magnetic element has been proved in safety communications, and
other tough professional communications applications. It delivers a clean signal
to the transmitter at levels as high as crystal units! (And, unlike crystal and
ceramic units, the element is totally immune to the effects of temperature and
humidity.) The 444 also features an adjustable height stand that makes for
comfortable “ragchewing’” sessions, an optional-locking bar for push-to-talk or
- VOX operation, and a practically indestructible Armo-Dur® case. Write:

Shure Electronics Limited

Eccleston Road, Maidstone ME15 6AU
Telephone: Maidstone (0622) 59881 H SHURE
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) South Midlands

24 HOUR SERV I CE BARCLAY CARD or ACCESS. Just phone in quoting your number, we despatch
the same day if humanly possible by whatever means you wish including Securicor
free for most Yaesu/second hand equipment and at cost for other items if they are

under 5 ft long (maximum weight 45 1bs).

WHY we think you should buy YAESU from SMC

SE RVICE Free labour on all warranty claims in our comprehensively equipped workshops
under the personal supervision of Chris Webster, in our opinion the best and most
experienced Yaesu servicing engineer in the UK.

SPARES We carry a comprehensive range of spares in facl thousands of pounds worth.

D E LlVERY Is fast by Securicor for all Yaesu items over £40 and free by post for items over £5,

COLLECT'ON In the unlikely event of you having a fault then we will collect free of charge any
wark under warranty by Securicor.

THE DE LUXE MOBILE BASE STATION—THE YAESU FT101B—EX STOCK

THE DELUXE MOBILE BASE STATION—-THE YAESU FT1018
_/,' This de-luxe wireless is the descendant of the world lamous FT-101 trans-
coivar. Except for the drive and final amplifier stage, the FT-1018 features
all Solid State circultry built on rellable and sorviceable “'computer type'"
plug In modules. The 101B Is contained in a compact 30lb package
designed to go anywhere. All thal is needed for instant "on the air'*
aperation fram 160 through to 10m is either 12V DC or 100234V AC and of

m course an antenna,

1 !

! J ‘LLL' RF CLIPPER (for the legal 6dB boost)
The advantages of RF clipping are too well documented to require discus-
sion here and we are pleased 1o present this famous RF Clipper that can
affer up lo 4 times the effective transmitter oulpul whilst impreving the
receiver perlormance by use of cascade fillers. Further data on request
(unit avallable for FT-101 mark 1, mark 11 and B).

e V.
' — — pp- FT101B—£330 RF CLIPPER—£45
P ’ |
—_—

FT101B - £330 RF CLIPPER - £45 o Pk e

® & ©

ALL YAESU ITEMS SHOWN HERE s L
ARE EX-STOCK IN TOTTON : :

MONITOR SCOPE— THE YO100

The YO100 the mulll purpose monitor oflers you the facilitles of manitoring the transmiited
signal, through line, fram 1'8 to 50MHz on power levels from 10 to 500 waits. The IF of the
recefver ar transceiver can be monitared (318MHz standard, 455kHz or 9MHz options), AF and
RF trapezoidul patterns con be displayed, the unit facllitates RTTY tuning and has builtin 1-5
and 1 8kHz oscllfators suitable for Post Office two tone outpul measuremants,

. MONITOR SCOPE

YO100—£93

SEND SAE OR PHONE FOR NEW STOCK/PRICE LIST

ACC Ess PLEASE NOTE — THESE PRICES DO NOT INCLUDE VAT (8%) TRICITY

Terms c.w.0. or just phone with eredit card number for same day despatch of ex stock [tems.

BARCLAY Qur HP facilities now Include Instant clearance for holders of a current (U.K.) callsign, F] NANCE
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YAESU MUSEN UK MAIN DISTRIBUTOR

THE FT224

An FT620 features full 1kHz resolution VFO coverage
across 50-54MHz in 8 ranges, SSB (selectable) AM or CW
(build your own FM modulator) 4 crystal controlled channels
in each band segment, receiver offset clarifier, noise
blanker, built in AC and 12V DC power supplies, mix sup-
plied, optional AM filter and crystal calibrator.

The exceedingly low level of spurious emissions and the
50MHz output makes this unit highly suitable for use as a
drive source transverting to 4, 2 or 70cms and/or para-
metrically converting to 70 or 23.

For use on T0cms we are pleased to announce the Micro-
wave Modules transverter is now available for use with a
50MHz I.F. £62.00.

THE YC355D

The FT401B (An FT401 with AM, but without the CW
filter) and its accessories are shown above, and provide
an uncompromising approach to the home station. The
FT401B itself runs 560 watts P.I.P. but when throttled
back to drive the FL2000B and coupled with the FV401

FLROOOB »

£195 £48

YAESU

\/

The FT224 is an advanced Solid State transceiver featuring
10 walls output with a 23 channel flexibility (including
priority channel) all in one complete package. The FT224
includes a buill-in tone burst for repeater actuation. Auto-
matic high VSWR protection of the final transistor and
reverse power line polarity protection are included. The
wireless comes complete with built in speaker, mobile
mounting brackets and dynamic microphone,

S.M.C. models come fitted with 145-00, 14550 and 145-55MHz
as standard.

THE FTé620

50-52MHz £175 50-54MHz £180

The YC355 series counters are available in two models. The
basic counts to 35MHz and the “D" to 200 or over. The
¥C355D outlines the advanced IC technics and the dual
range system provides an accurate 8 digit read out using
only the 5 tubes and of course minimum of cost with maxi-
mum performance. Built in AC and DC power supplies
enable complete portability and double sided epoxy circuit
boards ensure reliable and accurate operation for years
to come.

"o

g

external V.F.O. provides the base station with ultimate
DX appeal.

The unit nestling on the end is the FTV650, a 6m trans-
verter which we can provide electrically modified for
T0MHz, 100W P.LLP., 50W CW, 40W FM/AM £80.00.

SEE OYERLEAF FOR A SELECTION OF MASTS, ANTENNAS AND ACCESSORIES

SOUTH MIDLANDS COMMUNICATIONS LTD

Formerly trading as South Midiands Construction Ltd. and Western Electronics (U.K,) Lid,
OSBORNE ROAD, TOTTON, SOUTHAMPTON SO4 4DN.

TELEPHONE: TOTTON (04216) 4830 or 2785,

A MEMBER OF THE ARRA
Agent: Brian GIZUL,
Droitwich (08057 4510).

Hours of business: 9-5.30 9.12.30 Sat.

CABLES: “AERIAL SOUTHAMPTON"

RADIO COMMUNICATION March 1975
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th Midlands

Digital readout to 100Hz for
your FT-101 (B), FT-401 (B), etc
21 IC's 76 diodes provide a most
worthwhile accessory

(PROV.) £110 AVAILABLE MID-APRIL

9MH: SSB FILTERS YF0F/S

EX STOCK at new low intro-
ductory price

2.4kHz, 6 pole. each individually
supplied with 6dB, 25dB
60dB bandwidibs, ripple factor
and insertion loss.

WITH TWO CRYSTALS £12.50: USB ONLY £11.50, p & p 30p.

MICROWAVE MODULES (all 23-30MHz i1, 6thers 1o order) p & p 30p
TOMHz Converer E15.20  432MH: Converter
144MHz Converter £15.20  1.296MHz Converter
SHURE (p & p 30p)
444—Desk Mic

E15.30 A48T 444 with Amp

¥ Available from March. £70.50 with 2 channels fitted;

£17.20

RF SPEECH PROCESSOR KP12

Audio 1o audio, wia 10TMH:
mains powered. llluminated
meter, FT-101, FT2 plugs suitabie
all phone modes superb on FM.

[(PROV.) £44 AVAILABLE EARLY MARCH

144MHz LINEARS RFL

RF sensing, switchable droplout
time SSB, AM. FM, CW, 12VDC

10W  drive. T01-75W out, 801
100W out, 901 150W out,
AVAILABLE FROM APRIL
E18.10 144 Pre Amp 2 outputs X £9.00
E24.00 144MH2 Converter with LO out £16.30
401B—Hand-Low Z £120 201—Hand-Hi Z £5.00

THE KP202 SUPER LOW COST 2 METRE WALKIE-TALKIE NEW FROM SMC

£75 (we hope) with 6 channels. Charger £7.50; ni cads. £7.50

FT2FB (14MH: Rx 18MHz Tx)

FT2F (52MH2 Ry 6MH: Tx)

NEW LOW-PRICED CRYSTALS IN STOCK (all post paid)

Standard C826 and 146

18, 20, -30, 36, 43, 50, 60, 15. 25, 36, 40, 48, 60, 70, J 500, 525, 550, ‘575, ‘®00
9 s WE 3 80, 98 W5 s
145 [ 5 08, ‘20, -32. -40, 44, -51, 145 J 08, 09, 10, 20, 36, 40, 68, All £330 pair no singles.
\ ‘80, 84, 90, 180 Specials
All £3.30 pair £1.80 single. All £3.30 pair £1.80 single crystal. 100kH: E2.50
Simplex 145 00, 500, 525. 550. 576, 600, Simplex 145 00, 500, 525, 550, 575, GO0 IMHz £4.50
100700, 125725, 1500750, 1000700, 125735, 150750, CRYSTALS TO ORDER—68 weceks

1 s 4
Duplex \ 175/775 Duplex 145 \ 175,775 dallvaiy
All £3.50 pair £2.00 single. All £3.50 pair £2,00 single. Phone 04216 4030 for best prices

SECOND-HAND LIST
Phone 04216 4930 for latest
Eddystone Heathkit Yaesu
SHI0A E30 SB102 £225 FT501 £340
TI0R E105 OS2 £30 FT401, elc £275
EP4 E7S Hwa2 £55 FR400 £140
National
Tria HRO (M) £30
Bendix TS5520 £265 NCXS E165
8C221 NC £6 QRGE £100 e NEW LOW PRICE SWR POWER METER
JRIQ ETS v £60 SWR10 reflectometer 50 ohm 5% quoted
i ’ SWRS0 power meter + 15% calibrated tor 50 and 75 line
All units over £40 reflectometer .. 8%

Teltord Inoue defivered tree by i “ £
TCs £25 IC21, v.00. £135 Securicor SWRI10 £6.30 SWRS0 E11.20

PLEASE NOTE-THESE PRICES DO NOT INCLUDE VAT (87,)

Terms c.w.0. of just phone with credil card number for same day despalch ol ex stock items

ACCESS
BARCLAY

TRICITY
FINANCE

Qur HP lacilities now include instant clearance tor holders of a current (U.K.) calisign
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YAESU

ANTENNAS, TOWERS, MASTS, ROTATORS, COAX

VERSATOWERS Carriage paid, England & Wales TELOMASTS (England and Wales, carriane £1.50)
Hllustrated right. Tiltover Tolescopic post mounted ex-stock. The tilting Galvanised steel Telescopic 1011, section with or without rigging.
actian allows case of i ance and ch of The relatively 308, —£15.00 40t —£20.00 5011, —£25.00
low weight eases installation problems. From: £172.25 With rigging kits:

3011.—£20.00 40ft. —£39.00 501.—E49.00
ALIMASTS Carriage paid, England and Wales HA MTOWERS (Carringe extra)

A/Alloy Telescopic 1°5, 2, 3 metre sections. 6-21 metres from £11.60 for 5m ised lattice 101, i 301t, height with climbing steps on one lace,
to £38.00 for 21m. From: £90.50
THE cOMPLETE RANGE OF JAYBEAM (AND MORE!) (Carriage extra)

OMNI-DIRECTIONAL YAGI'S
HO/2M Hato head only —3dB 60 ohm £1.85 5Y/2M 5 element Yagi 7-8dB B0 ahm £4.30
HM/2M Halo with mast —3dB 60 ohm £2.20 8Y/ZM 8 element Yagi 10d8 60 ohm £5.60
UGP M Ground plane odB 60 ohm £4.15 10Y/2M 10 element long Yagi 13dB 50 or 75 ohm £11.00
xXDizm Crossed dipoles —3dB 80 ohm £5.15 14Y/2M 14 element long Yagi  14-5dB 50 or 75 ohm £14.00
CIRCULAR SLOT-FED
XD/2Mm Crossed dipoles 0dB 60 ohm ES.75 Ds/2m Sover§ 10:3dB 50 or 73 ohm £7.92
SXY/2M 5 element crossed T-8dB 50 or 75 ohm £8.20 Da/zM 8 overd 12 6dB 50 or 75 ohm £10.50
axXY/2M 8 element crossed 1048 50 or 15 ohm £10.20

PARABEAM
10XY/2M 10 elemen! crossed 1348 50 or 75 ohm £14.10 PBMI42M 14 element parabeam 15 2dB $0.0r 75 ohm £16.90
4 METRES

70 CENTIMETRES
AYim $elament Ll iobm £520 D3/70 B over8 12648 50 ohm £9.00
BEARINGS PEMI1B/70 18 element parabeam  16-5dB 50 ohm £10.90
RZ100 Alignmant bearing £7.60 MBM46/70 46 element Multibeam 17348 60 ohm £12.10

PHASING AND MATCHING HARNESSES AVAILABLE
ANTENNAS FROM HY GAIN cariage paid)

Hy Tower, 10-80m, Sell supporting tower £132.00 TH2 Mk. 3 10-20m. 3 elemant 600W £62.00 103BA 10m. 3 element beam . £35.00
18V, 10-80m. Vertical sell supporting £15.50 Hy Quad 10-20m. 2 alemaont 40m. £50.00 LA 1 Lightning arrestor b - £17.50
1ZAVQ, 10-20m. Vertical self supporting  £20.00 DB10-15A 10 and 15m. 3 element beam £69.00 LA 2 Lightning arrestor . £3.00
T4AVQ, 10-40m. Vertical sell supporting £29.50 DB24B. 3 element 20m. 2 element 40m. £129.00 12RMQ Rool mounting kil £11.00
LCB0Q Loading coil for AVO, 80m. .. £9.30 402BA, 40m. 2 element . £110.00 14RMQ. Rool maunting kit . £13.00
1BAVTIWE 10-80m, Vertical . e £42.50 204BA 20m, 4 element beam ., . £96.00 400 Rotor . . . . £139.00
THEDXX 10-20m, & element beam .. £117.00 203BA 20m. 3 element beam . £87.00 BN8E Balun .. . £9.50
TH3 MK3 10-20m 3 elemant beam - £80.50 153BA 15m. 3 element beam .. £44.00 TH3 dnr 10-20m, 3 Glllmerll EOOW . £62.00
S5.M.C. TRAP DIPOLES (Carriage paid)

Trap dipole 10-80m : £11.55 Type HP (1kW pep) . £13.75 Type P Porfable = 2 = £15.50

ROTATORS: EX-STOCK E‘I\EETVERY

Carriage (B.R.S.) Free. Securicor delivery 60p extra
AR30 for Stereo FM, TV and small VHF

beams E25.00
AR40 for Medium VHF arrays, Small HF
beams £30.00
CD44 Arrays up to 2 sa. it of wind area E£60.00
Ham Il Arrays up to 7} sa. ft. of wind area £980.00
THE NEW CONTROL UNIT FOR Cantral Cable 5 core (AR30E0) at 18p M
THE CD44 AND HAM 2 Conirol Cable Bcore (CD44/H2) at 26/ m THE NEW SILENT CONTROL UNIT WITH AN AR320 and 40
R.F. CABLES (Carriage up 1o 20m, 40p; over, 50p; less for linhtef cables)
50 ohm RGSU[URGT 32p/m 75 ohm UR3% 25p/m 75 ohm Flaf twin TOS 75 ohm BICC 2378 o 22pim
75 ohm URS7 I2pim 75 ohm Economy 10pim 300 ohm Ribbon Ba'm 50 ahm UR43/URTE o 15pim
MOSLEY TRI BAND (10-15-20m) BEAMS (carriage £1.75)
TA33JdarEdeie200W RMS E45.00 TA32ZJnrE2ele300W AM  E32.00 Mustang 3 ele 2kW PIP £60.00 Mustang 2 ele ThW AM E48.00
BANTEX FIBREGLASS, STAINLESS STEEL VHF/UHF MOBILE ANTENNAS (Carriage 75p. Cails only, 25p)
BS § Wave 144MHz, £5.00 B5U | Wave 432MH2 £5.00 Magnelic Base Mount, E7.50 Note: deduct 50p trom price of
BGA ;| Wave 144MHz £6.00 70% % Wa\n' TOMHz £3.00 Trunk LIP Mount E5.10 aerial if standard base nol required
G WHIPS, The British Moblle HF Antennas Range {Carnage 75p)
Tribander—10,15,20 .. £12.30 LF40m, LFBOm or LF160m £4.10 Flexiwhip 10m with base £9.50 F15, F20, F40, F80or F160m  E8.2§
Multimobile "71.10, 15,20 £14.30 MM40, MM20 or MMI160 £4.10 Basemounts £1.85 Telescopic Whips for Colls  £1.10
COAX PLUGS (p and p exira)
PL259 42p; Reducors 12p; PL259A 54p: UHF Angle 80p; 50239 33p: VHF back to back 66p; BNC plups 42p: N plugs 83p
A MEMBER OF THE ARRA
Agent: Brian GIZUL
Droitwich (09057 4510)
Formerly trading as South Midlands Construction Lid. and Western Electronics (U.K.) Ltd. Hours of business: 8-5.39. 9-12.30 Sat,
OSBORNE ROAD, TOTTON, SOUTHAMPTON S04 4DN. TELEPHONE: TOTTON (04216) 4930 or 2785. CABLES: "AERIAL SOUTHAMPTON"
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LOWE ELECTRONICS
® TRIO FOR HF

TS900

Top of the line. 300W p.e.p. 0-1pV sensitivity. All
modes including RTTY. Vox, mox, PTT, The rig
with everything.

£480 (VAT exc)
Optional remote VFO 900 available.

TS520

The go-anywhere rig. AC mains or 12v operation
built-in. Speech compression built-in. Marker
built-in. Vox built-in, Superb RX performance
and unbeatable transmit voice quality.

£290 (VAT exc)

Optional remote VFO 520 and speaker SP 520
available.

QR666

New general coverage receiver. 3 way power supply,
AC mains, 12v external supply or built-in batteries.
170kHz-30MHz coverage. Product detector, 2
position selectivity.

£130 (VAT exc)

Optional broadcast FM unit and marker unit avail-
able.

LOWE 2 METRE MONITOR RECEIVER REC-1420C

Here is a simple, low cost F.M. monitor recelver which monitors up to six channels and has an excellent performance/price ratio.
Ideal for mobile use and when fitted with popular F.M, frequencies along with a repeater or two ensures that it is in the midst of any
F.M. activity.

No necessity for a bulky and costly tunable I.F.—no fiddling around when driving—just scan the channels and if there is much F.M,
activity you are sure o1 hearing it. Being F.M.,, ignition etc. suppression is not essential, and thus makes it the ideal mode for mobile.
It's diminutive size (4ins.W x 24ins.H x Bins.D) and weight (24¢Ibs) make it a snip for portable. In fact it is lhe one receiver that is cheap
enough for everyone to carry around anywhere.

R.F. STAGE ® REQUIRES 12 to 15V D.C. » CRYSTALS 145000 Popular 145725

6 CHANNEL CAPABILITY ® 4 LF. STAGES 145-500 calling 145750 Repeaters
DOUBLE CONVERSION e 145-525 channels 145-775
EXCELLENT SQUELCH 145-550

PRICE (Less crystals) £19.95 plus VAT ALL IN PRICE, fitted 6 channels £31.26 (inc. VAT & postage)
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LOWE ELECTRONICS
® TRIO FOR VHF

TS700 Specification

FREQUENCY RANGE T4d—T46MHz

MODES usb, 1sb, cw, am, fm

VFO COVERAGE Tdd—145 and 145-146 MHz

CRYSTAL QUTPUT 22 Channel capabllity

POWER OUTPUT 10W minimum

ANTENNA IMPEDANCE 50 ohms

CARRIER SUPPRESSION 50d8

SIDEBAND SUPPRESSION Greater than 4008

SPURIOUS RADIATION Belter than — 60d8 down in all modes

DEVIATION + 10KHz or + 3KHz

REPEATER TONE 1750-Hz Tuning Fork Osclilater

IF 10:7MHz for ssb, am, cw, single Conversion
10-7MHz and 455KHz for fm, double Conversion

SENSITIVITY 0-5uV for 1008 S + NIN

IMAGE REJECTION Grealer than 60d8

IF REJECTION Grealer than 60d8

IF SHAPE FACTOR Belter than 2-1 all modes

AF OUTPUT Greater than 2W inlo 8 ohms

STABILITY Beller than 200Hz in any 30 min. perfod after warm-up

REPEATER SHIFT Standard 600KHz transmit downshift provided

CALIBRATOR Buillsin 1MHr Calibration polnls

DIAL READOUT To better than TKHz all modes

R.LT. 4KHz shift of receiver with respect to transmit fre-
quency

NOISE BELANKER Advanced clreultey nolse blanker for noise free mobife
or fixed operation
Socke! provided for ALC Inpul fram Ilnear

Sockel provided for swilching external linear

ALC INPUT
AUX RELAY

Q - o)

ARCH TR (187000

TR7200G 2m Mobile Transceiver

22 Switch selected transmilting and receiving frequencies In the 2m FM band
between 144MHz and 146MHz, five of which are lactory-equipped with TX and RX
crystals, llluminated channel indication.
Channels Fitted 145-50 Simplex 145-15/75 Duplex

145-525 Simplex 145-175/775 Duplex

145:55 Simplex Price £125 (VAT excl)

- a
- A

e

-
=
e

POWER REQUIREMENTS 120/240V 50/60Hz ac; 12-18V dc negative earth

CONSUMPTION

DIMENSIONS (mm)
WEIGHT 11hkg 242 ih

TR2200G

The warld's most popular 2 metre handy
lranscelver now comes complete wilth
funing fork controlled repeater access
tone and lacilities for 12 channels. With
the advent of repeater operation in lhis
country, I is now possible to work long
distances with low power equipment and
the sudden popularity of portable 2 meatre
equipment testifies to this fact. The
TRIO TR2200G is a high performance
transceiver with f{oatures not found in
other rigs. Supplied with 3 channals
fited:
14550 Simplex
145'55 Simplex
145175/775 Duplex
Most other [.A.R.U. channels available.
Price EBD (VAT excl)

Receive 45 walls ac; 800 ma dc
Transmil 95 walls ac; 4A dt
278 wide x 124 high = 320 deep

Price £300 (VAT sxcl)

REMEMBER! n@gﬂ@) STILL AVAILABLE AT £200 (VAT EXC.)

2 METRE FULLY TUNABLE.

HEAD OFFICE
BRANCH OFFICES

PHASE LOCK VFO.

AC/12V OPERATION

119 Cavendish Road, Matlock, Derbyshire, Tel. 2817 or 2430 9 a.m to 9 p.m.
Goring Road, Steyning, Sussex. Tel. Steyning 814466

Soho House, 362-4 Soho Road, Handsworth, Birmingham Tel. 021-554 0708

AGENTS

Alan GW3YSA. 35 Pen-Y-Waun, Efail Isaf, Nr. Pontypridd. Tel. Newton Llantwit 3809

John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071
Sim GM3SAN. 19 Ellismuir Road, Baillieston, Nr. Glasgow. Tel. 041-771 0364

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE

73 from BILL G3UBO/VESDP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC
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LOWE ELECTRONICS

BELCOM LAIO6 2m linear amplifier

A reasonably priced, compact, high performance

MADE SPECIALLY BY NIHON DENGYO

linear for 2m SSB/FM CW operation. 10W of

FOR THEIR LINER 2

drive for more than 200W input gives your signal
the extra kick to get it out of the noise, Buiit-in
receive preamplifier with adjustable rf gain and

using helical filters for extra selectivity and
reduced intermod. from out of band signals.
Built-in regulated 13v 2:5A power supply for
Liner 2 or any similar drive unil.

Frequency range: 144-146MHz

Modes: SSB, FM, CW
Input power: 200W p.e.p.
Drive power: 10w

Recelver preamplifier adjustable gain up to 10dB
Accessory supply: 13v2:5A regulated

Power supply: 240v 50Hz
Dimensions (mms) 315 = 148 = 280
Weight: 12kgs

Price: £165 plus v.a.t.

Nihon Dengyo Co. Ltd.

SSB 144MHz
MOBILE
TRANSCEIVER

The brilliantly conceived and designed Liner 2 has
revolutionized 2m sideband and is responsible for
the enormous increase in activity. It combines the
advantages of switched channels with direct
frequency readout (e.g. Channel 20 is 145-20MHz)
with the ability to tune between channels with the
VXO. In addition the provision of R.L.T. which
enables the rx to be tuned a kHz or two either side
of the Tx frequency is a useful feature. The VXO
gives, as one would expect, crystal stability which,

coupled with an extremely effective noise blanker
makes mobile operation a delight without detract-

ing from its use (with an A.C. psu) as a base
station.

Most important is the surprisingly low level of
spurious emissions which sets a new standard.
This low level is achieved by very careful design
and alignment and owners are most strongly urged
not to attempt alignment without a laboratory
spectrum analyser.

For the first time, here is a completely solid state,
fully tuneable 2m SSB rig with an electronically
protected PA at a reasonable price which truly
performs with the utmost reliability.
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LOWE ELECTRONICS

PRICE LIST—MARCH 1975

ANTENNAS Carriage Callers Carriage Callers
Paid  Only Paid  Only
2m 'J' BEAMS 50 ohms only ANTENNA ACCESSORIES
5Y/2M. 5 element Yagl with 1° boom = . = - £5.84 £4.54 Please note tha! the carriage pald price assumes parcel post,
8Y/2M. 8 element Yagi with 17 boom e . - a £8.25 £6.05 Coaxial cable 50 ohms type UR43 per metre " .e A8 a5
10Yi2M. 10 olement Yagi with 13° boom .. s = o £14.08  £11.88 Coaxial cable 50 ohms type URST per metre e 3 e A0 = ]
PBM14/2M. 14 element parabeam with 13" l:uum o o £2046 £18.26 Coaxial cable 50 chms type RG-8/U per metre .. o i A5 A3
5XY/2M. 5 el. crossed Yagl with 13" boom - . .- £11.06 £8.86 Twin feeder either 300 or 75 ohms per metre .. v . 08 A5
BXY[2M. 8 el. crossed Yagl with 13" boom " = = £13.22  £14.02 Rolator cable 8 core for TR44 or Ham-M per matra s . 35 a3
10XY/2M. 10 ¢l, crossed Yagl with 13" boam .. &4 = £17.43 £15.23 Rotator cable 5 core for AR40 per metre .. v i . 20 A8
D5/2M. 5 over 5 slot fed Yagl with 1* boom R 1 . £10.75 £8.55 Rotator cable 4 core heavy duty per metre = = =& 22 20
DB/2M. & over 8 slot led Yapl with 1” boom . s £13.85 £11.35 Rotator cable 12 core heavy duty per metra . .- .s A% AT
PMH/2C*. 2 way phasing harness for circular noiarlsnllan » £31.62° £3.08 PL259 plugs F: o a =4 e 3 e Ao |
SVMEK/2M*, Muunl.nq kit for vertical polarlsnllcn for 2 slot fed 50239 matching soclms 5 s & £ o Ao a8
Yagia* £2.70° £2.20 Reducors 1o scraw into PL259 u!uas s &5 &5 2 A5 Rl
XD/2M. Crossed dlnules ‘a 2 P . .s £8.41 £6.21 S.W.R. meter Asahi ME-11B twin meter .. E = o E11.00 £10.80
UGP/2M. Unipole and ground pmnn - ™ - £65.68 EA48 S.W.R. meter Hansen SWR3 single meter & e & £1.70 £1.50
PMH2/2M*. 2 way phasing harness for 2 aerluis " . £4.78 £4.27 Hy-Gain dipole centre insulator Cl coax. feed .. - aié £1.T0 £3.25
PMH4/2M*, 4 way phasing harness for 4 aerials® e £10.52  £9.88 Hy-Gain Balun BN86 .. .. .. .. . . . £10.50 £10.45
Diamond Balun BU-5 .. .s o s e s e £4.80 E450
T0cms 'J' BEAMS
DB/70. 8 over & slof fed Yagi with " boam a1 ™ am £11.92 £9.72 MORSE KEYS .a . . . a as - £5.25 E4.95
MBM4EETD. 46 elomant mullibeam . o " ™ i £15.27  E13.07 Kataumi Keyers EK105D (DC) e . o . s E15.70 E15.40
Katsum| Keyers EK108D (DC) v . s . e £30.00 £29.50
2M MOBILE WHIPS Katsumi Keyers EK108A (AC) - o we . s £ £320.0
oy 1 C.W. Practice Oscillaters .. .. - - . - £2.95 £2.75
J" BEAM | vertical swivel mount .. . . . . £8.64 E6.48 P o Badded b - " - " £350 P
G-WHIPS Teisco DM501 Hand Mike with P.T. ‘I' e . . . £6.00 E5.8
Trio Dual Impedance Table Mike .. . = . . Eis4  £19.10
Tri-bander 20, 15, and 10m .. .l . . . o £154 £13.28
Multimobile 20, 15, and 10m .. = = e EH . £17.60 £1545
160, 80, or 40m coils for the above, ea:‘.h‘ . s 3 £4.75° EAM3 FILTERS
Top whip section for the above® .. " - i - E1.45* E1.19 9:0MHz Crystal filters complete with both carrier crystals.
Base mount for all G-Whips* = - o o % £2.00* £1.78 S5.E.1. QC1245AX SSB filter .. i o 2% Y o £20.40 £20.25
SETWA YF20F SSB filter .. i = W - - £16.50 £16.30
H.F. BEAMS
Hy-Gain TH3 jnr. 20. 15 and 10m 3 element . . . £67.20 £B5.04 VALVES
Hy-Gain TH3 Mk.320, 15 and 10m 3 element ... .. ..  £97.75 £95.50 For the very common valves, it pays to shop at ane of the large London importers
Hy-Gain THE 20, 15 and 10m 6 element .. - - " £126.36 £124.20 who buy In such enormous quantities that they can sell retail at a lawer price than
we can buy wholesale. We do, however, maintain stocks of the more unusual valves
VERTICALS which are used in the equipment we sell, and which you may find some difficulty in
Hy-Gain 12AVQ 20, 15 and 10m .. .. e E £22,00 £20.00 obialning. Carriage Callers
Hy-Galn 14AVQ 40, 20, 15, and 10m ce e ee .. £3200  £30.00 Paid  Only
Hy-Galn 18AVT(WB 80, 40, 20, 15 and fom .. .. ..  £46.00 £44.00 6AHB, 6BZ6. 6CBSA, 6CLE. 6UBA, BEWE, 6EHT, 6BMS 12BY7A -0 66
ASAHMI Echo 8G 40, 20, 15 and 10m.. .. .. . .. £2200 £20.00 BGKE .. . . - £1.35 £1.3
Welr2m Moslet Converter, 28MHz LF. .. .. .. .. £15.20  £15.00 6JS6C, GKDE matched s pairs . . S e s £4.50 £430
61468, 52001 each e . . e . . s £1.35 f= 5.3
6LQ6 matched pairs & s o o br i £558 E5.5
MICROWAVE MODULES EQUIPMENT
MMC144/28 LO .. ve B o ' o & S £17.91 £17.80 CRYSTALS
MMCT70/28 i = va % o~ s =] s £16.72 £16.60
MMCa32i28 . . . n . . N - £19.01  £19.80 Papular channels for Yaesu, Inoue, FOK, Trio and many ather FM transeeivers.
MMC432/144 n . . . B B " . £18.81  £19.80 Simplex channels 520, 251, §22, 523 and 524
MMC1296/23 . - ) . . . . - £26.40 £26.25 Repeater channels R3, R4, RS, R6, RT plus other channels as they come into use.
MMCIM}?!I » . . . . . . . £26.40 £26.25 A *phone call will confirm current stock position.
MMvaIz » . . N B B B . £19.25  £19.10 Price £2.50 per crystal, £4.50 per pair.
MMVi2e s memrw e w e ee E30S0 £27.33 THE ABOVE PRICES INCLUDE VAT
ROTATORS TERMS: CASH OR CHEQUE WITH ORDER-H.P., A PLEASURE
CDR AR 22 Light duly for VHF Beams . e = 2 £30.78  £29.70 In the event that we are lemporarily out of stock of any item, your money
AR 40 Solid State Control Box an na I . £3348  £3240 will be refunded in tull immediately,
TR 44 Heavier Duty Rotalor .. ¥ as =4 . £55.20 £54.42
CD 44 Improved version of TR 44 .. S % £65.88  £64.80 FULL MONEY BACK GUARANTEE ON UNSATISFACTORY
Ham-2 Improved varsion of rugged Ham-| M B3 . £98.28 £97.20 ITEMS.

SEND 20p FOR OUR COMPREHENSIVE CATALOGUE
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UNITED KINGD%M DISTRIBUTOR
F

THE WORLD’'S FINEST RANGE OF AMATEUR
RADIO EQUIPMENT

It's warth remembering that when you deal with WESTERN ELECTRONICS you have the best aller-sales service In the country. We have the best eouipped
senice department in the country in our trade and provide freo collection and re-delivery on all wartanty wark. It's all part o! our servicel

PRICE INCREASES ARE ON THE WAY FROM YAESU! BUY NOW!

NEW! TOP VALUE AND PERFORMANCE
YAESU — YOUR ASSURANGE OF QUALITY — introduce

THE FT-201 10-80m. AC/DC TRANSCEIVER

yagsy Fr-mol

L

YAESU now brings youthe nawest addilion 1o its arowing
-' famlly of solld state transcelvers, the FT201. Pedormance

and portability are among the key features of this eco-
nomical transceiver alang with YAESU innovated
modules to simplily servicing. The FT2M has features

which you would expect to find only In unils cosling
much more,
USED EQUIPMENT (Carr. VAT exira) 3 months guaraniee.
Droake MN4, excellent .. o £38 KWT7. aood . . £69 Liner2, v. good .. . .« EN05
Dirake R4B/TEXB, superbh . £370 KW Viceroy 4, good . .- £79 Murphy. 2m40W linor . £30
FOK, Multi 2000, excellent . £238 KW 20008, good . . E169 Standard, CE26ME, vxc B £89
Hoath SB-303 NEW. assembled  £239 KW2000B, superb . - E220 Standard, CV100 vio, exc. . £19

* BARGAIN CORNER x%

SPECIAL OFFERS! ATLAS 180. A £30 Credit Note

purchaser of a “180'

FEATURES:

. \ . £290 + VAT (ex-stock)

* Built-in ac/dc psu

* 260W p.e.p.

* 1kHz readout

* Effective noise blanker
*

Break-in cw keying with
sidetone

~8kHz receiver clarifier
* Built-in wwv reception

* All mode operation for
am, cw and ssb

* Fast'slow AGC
% Built-in cooling fan

* Complete line of com-
patible accessories

*

Full details in our "“"Com-
munications Equipment"’
catalogue, 20p.

Trio TR-2200, v. good . £59
Trio JR-500. pood . .. E4
Trio TS-510,v. good .. E155
Yaesu, FT-2F, finc ve . £65

will be given to every
at £260 plus VAT. This

can be used to purchase any items from us.
YAESU YC-355 frequency counter £65 plus VAT.

ACCESS T BARCLAYCARD ] EXPORT—A PLEASURE!
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Electronics v uo

For your LINER 2 144MHZ SSB Transceiver

Price £145 (plus VAT)
24 hour SECURICOR DELIVERY
Ex-Stock. Covers 144:10—144-34 for the new band plan

Every Liner 2is carefully aligned on our Hewlett-Packard spectrum analyser
before despatch and you will have the salisfaction when purchasing your
“Liner 2" from us of knowing that the job has been done praperly by
experienced staff,

THE STANDARD G146A SETS THE STANDARD

& * Toneburst built-in and can be switched-off.
% Has the finest range of accessories available...and
. it's twice the power!
.it's half the weight!
. .and about one third the size (of its competitors),

STANDARD

The Standard C146A |5 a 5 Channal 2 watl unit filted with adjustable tone-
burst for 1700 and 1750 Hr repoaters. The CSA Base Charger unit enablos
the C146A 1o be used as a mainstation and re-charpes Ni-Cad batteries{set
of 10 reauired]. i

Prices (Carriage paid, cxe. VAT) |

CV100. VFO lor CB2EMB .. -4 e ¥ e a o £27.00

w110 VFO'D!CNG o . . . v oo £37.00

C140. 2m. Transceive v . e . . £88.00

C146A. 2m Hand Transcelver, 5 channel x ae i Ve £74.00

Ca26MB 2m, Transceiver o . i o .. Ef10.00

SY-200 Synthesizot - . s ” . . - £79.00 B
Ca30, UHF Transceiver . " ae . .. E120.00

C432 UHF Hand Transcelver 5 channal ¥ ‘e o e £93.00
ACCESSORIES

C-12/230-5AE AC PSU for all modeis .. . . . £62.00
C-12/230-6€ AC CHARGER lor C146A and Cdj’ e . e £3.00

Ni-Cad Batteries, setol 10 . q . o o £10.00 I
2-205K reniote speaker lor all mooels .. . i - o £8.00 1
CAD axternal antonna coupler e - " v i £1.95

C3A Bage Chargerunit for G148 i . e - s £14.00

CATOIE. Rubbarilexible anlenna . A i £2.75

CiiPO3 External microphone lor C146A and CM" e v - £8.00

CPMD2 Telephone handset lar all moduls . . 1 £23.00 -
C-12/230-2. AC Charger/Speaker o . - £66.00 ]

2m. G5-144A £35.90
6 dB GAIN COLINEAR + vat

CATALOGUE. We will be pleased to send you a copy of our COMMUNICATIONS EQUIPMENT catalogue (20p) or TOWERS
ANTENNAS and ROTORS catalogue (20p). Mo SAE required,

Wertern Electronics (UK) Ltd

Agents: GIPRR CHESHAM, BUCKS (02405) 4143

1-3, WEST PARK ROAD, SOUTHAMPTON

Alan Cameron GM3OGJ Alloa {02592) 4653 TELEPHONE: SOUTHAMPTON 27454
Tom Chisser SICHE Norwicn Swaieshhore 4 Wayine sl CABLE: WESTRONICS, SOUTHAMPTON Va7
Hours ol business: 9.15-5.15; 9-12.30 ( Saturday) TELEX: 47388 WESTRONICS
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WesternElectronics (UK) L€d souriaveron

WOULD YOU LIKE A FREE CDE ROTOR?

.« « 0f course you would! So many firms say “*Ex-stock” and then come up with a whole host of excuses as to why they can't supply that we decided to make you & special
offer until March 31si, Send us your order for one of any one of our CDE Rotors (with money, of coursel) and (f we can't supply *'Ex-stock’ then we will give you a free roler
when availablo, There's a chall for you! You have nothing lo losa!

NEW CDE ROTORS

(Prices carriage pald)

AR30 £ w E25
AR40 RS e £30
CD44 - is £60
HAM-2 ais £00

SECURICOR DELIVERY £1 EXTRA

CDa4/HAM-2 CONTROL UNIT ARI0 £25 = VAT AR40, £30

ATTENTION H.F. MOBILE OPERATORS!

Fed-up with having to disconnect resonators/whips before garaging ?

NEWTRONICS HUSTLER

d-up with haying to go slow due to inadegquale mount|
;T\erl :we"s!h::m:wm 'J. . the "HUSTLER." 3 o MOB|LE ANTENNAS

BMI bumper mount o = e £5.55
Hustler and only Hustler pives you 12 years of proven MO2 mast . : - .. ET.50
parlormance, mechanically and electrically superior RM1010m resanator . = .. E5.00
to all others. You get exceplional reports on every band, RMi1515m. resonator 2 .. £5.55
iowest SWR and broadest bandwidth. Matching davices RM2020m, resonator . i i .. £6.05
are not required. Use any convenient length of 52 ohm RMA040m, resonatot ) . . .. £1.50
feed line, Convenience of fold-over mast lor rapid band RMBOBOM, resonater .. . .. £8.00
change or easy paraging, aptimized pedormance on each C32 ball mount .. - . . .. E2.00
band and a time proven concepl In moblle communica- SSM3Stainless steel spring .. iin .. E545
tions, a concept verlfied by the overwhelming majority of RS552 Resonalor spring ai i .. E265
amateurs, are yaurs only with the Hustler! QDI quick dis-connect .. . .. £6.50

NEWTRONICS 10-40/80m. VERTICAL 4BTV -~ RMB0S IN STOCK

Tha 4BTV is a soll-supporting 10-40m, automatic band selecting vertical and covers 10-80m with the RM80S (1kW rated) resonator. Price (carr, paid) 4BTV £10. RM30S £15,

BANTEX FIBREGLASS MOBILE ANTENNAS (Carr. 75p) (Ex-Stock) + VAT

T0/f. 70 MHz, § wave ... E3.00 BGA, 144 MHx, § wave ... K660 Magnetic mount .o ETBD
WA} 144 MHz, | wave = e E2.85 85, 144 MHz, § wave e ... £5.20 All aerials complete wilh base.

J BEAM (Carr. 75p and VAT extra)

TAS A pivaling mahile £7.00 PBM14/2m 14 ele Parabeam .. £16.90 D5/2m, Double 5 slotfed .. ETER HM/2m. Halo/mast . .. E220
5Y/2m.5cle ’e . £4.30 5XY/2m.5ele crossedyapi .. £8.20 D8/2m. double 8 slot led .. £10.50 D&/ 70cm, doubled slot.. oo £9.00
BY[2Zm.Bele o a £5.60 8XY/2m. 8 ole crossed yagi E10.20 XD/2m.crossed dipoles .. E5.75 PBEM18/T018 elo yagi .. .. E10.50
10Y/2m. 10ele . . £11.00 10XY/2m, 10 ele crossed yagl. . E£14,10 UGP/2m. ground plane .. €415 MBM46, 70 46 ole Multibeam .. E12.10

Braun. SE600 digital AM/FM/SSB 2Zm. Transceiver. Ex-stock £899.00

Caslon. 222 24hr clock £6.60. 601 day/date clock £13.77.

ECM. Deviation moler3-500MHz, Partable and rands deviation direct 0-15kHz, A "Musl’ for the serious fm aparator or proup. £44.00,
Frontier. LA2 Zm, 350W p.e.p. Linear amplifier £275.00.

Vibratol.2m SSB/FM 12V DC amplifiers. Type 701 A, 75W o/p £49, Type BO1A 100W o/p £69.00. Type 501 A, 150 W o/p. £89.00.
Valves. (P & p 30p) Minimum order £2. Most valves are of first grade Toshiba manufacture.

5728 (Cetron) .. £11.20 BAWE .. .. 60 6CBS .. .. 40 GGKE . . .55 12407 . .50
563 .. .. 155 6BAG .. .. 35 6CHE .. .. .86 BGWE . = a2 12AX7 .. .. 45
6146 .. .. £450 6BE6 40 6CLE - 15 BJSEC . - 12AT7 .. . 52
61468 .. . E485 BME .. .. 50 BEAS . .50 6KDE .. . 175 12BY74 50
6AHG .. . ELES 6BME .. 80 GEHT .. .. 50 6LOE .. .. £1.7% 12006 ... £2.25
BAME . 55 GBNS .. .. A5 6EJT . 50 6UB . 55 oAz .. . .96
GANE .. . .55 6BQ5 .. .. A5 BEWE . .. 40 7360 5.00 0B2 ; 60
BAVE .. .. .3 6826 .. ] 40

T e T e e e S L ¥ T RS SNL 3
CATALOGUE. We will be pleased to send you a copy of our COMMUNICATIONS EQUIPMENT catalogue (20p) or TOWERS
ANTENNAS and ROTORS catalogue (20p). No SAE required.

Werstern Electronics (UR) Lt

Agents: G3IPRR CHESHAM (02405) 4143

1-3, WEST PARK ROAD, SOUTHAMPTON

meron, : 3 ;
:;l'!: Cc;estlz:. g$3€:JN::EC‘:LW§i9§L::wa 365 (daylime also) TELEPHONE: SOUTHAMPTON 27464
David Lacey, GBIYP, Solihull, Warks., 021-744 4438 CABLE: WESTRONICS, SOUTHAMPTON
Hours of business: 9.15-5.00; 9-12.30 (Saturday) TELEX: 47388 WESTRONICS @
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Radio Shack Ltd

London’s Amateur Radio

Stockist

o
aw

o ‘w'_“ g,
Sowr | wot

SENSITIVITY ALL
IS SOLID
EXCELLENT STATE

S.a.e. for details

DRAKE’S superb general purpose
communications receiver—SPR-4

IDEAL FOR SHORT WAVE LISTENING. MAY BE PROGRAMMED TO SUIT YOUR INTERESTS
—AMATEUR BANDS, MARINE, ETC.

Full Range of Accessories—Malching Speaker, Noise Blanker, Loop Antenna, elc.
SPECIFICATIONS

Frequency Coverage Can be programmed with accessory

Modes of Operation

Selectivity

Intermediate
Frequencies

crystals for 23 ranges (each tuning a
500kHz band) from 05 to 30MHz plus
150 to 500kHz.

Crystals supplied with the receiver
allow coverage on these ranges: 150-
500kHz, 0-5-1'0MHz, 1:0-1:-6MHz"*, 60-
6:5MHz, 7-0-T-5MHz, 9-5-10MHz, 11-5-12
MHz, 15-155MHz, 17:5-1BMHz, 21-5-
22MHz.

AM,CW, LSB, USE, (RTTY with RY-4
accessory installed)

AM: d4-8kHz @ -6dB, 10kHz w -60dB

SSB: 2-4kHz (! -6dB, 7-2kHz (« -60dB
CW: 0-4kHz (« -6dB, 2'7TkHz @ -60dB
1st IF 5645kHz four pole crystal lattice
filter, 2nd IF 50kHz four pole Hi-Q
Ferrite LC filter.

S.A.E. WITH ENQUIRIES PLEASE

Frequency Stability At room temperature, drift for all

causes (including 107 change in
supply voltage) is less than + 100Hz,

* Generous overtravel gives additional 50kHz or more off each

Sensitivity

Calibration

Hum and Noise
Size and Weight

RADIO SHACK LTD.

188 BROADHURST GARDENS, LONDON, NW6 3AY
Just around the corner from West Hampstead Underground Station
Telephone: 01-624 7174. Cables : Radio Shack, London NW6

Giro Account No.: 588 7151

Open Mon—Fri 9—5. Sat 9—1. Closed for lunch 1—2

end of range.

SSB and CW: 025microvolt for 10dB

S + N, AM: 0-5microvolt with 30%
N

modulation for 10dB S_N

N
Dial is accurate to betler than = 1kHz
when calibrated at nearest 100kHz
«calibration point.
More than 60dB below rated output,
58" H = 10" W < 12{" D 140mm H =
274mm W = 324mm D. 18 Ibs (8-2 kg).

. BUY ITON
EXTENDED
S CREDIT

RADIO COMMUNICATION
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AMATEUR ELECTRONICS UK

f,fg'gl':;;; CONTINUOUS CONTACT WITH
oistrisuTors AFTER-SALES  SERVICE ON

o AMATEUR ELECTRONICS UK

YAESU

FL-101 Transmitterx

® Solid State 160 thru 10 Metre Transceiver

Here s the ideal compamion designed to complimant the This Nexibie transmitter operates on all modes and may *

FR-1015 and offer total base station performance end be opemted In conjunction with the FR-1015 in splil or

varsalility. Thelatest, solid-statelechnigues and clrcultry lransceive operation, An optional RF speech procossor

are ulilized throughoul this advanced transmitter. The may be added for that extra *‘talk power'” needed on

FL-101 leatures a new, potented, variable temperature today's crowded bands. Match up the FL-101 with 1he FU LLY
compensataed VFO to give unmatched stability with better FR-101S and a complete line ol compatible aecessarios

than TKHz readout and zero dial backlash on all bands for the ultimate in base stalian operation and perlor- TRA Nc EI VES
Features g

* 160 thru 10 Metre covarage with 2 auxiliaty bands * Bulll-in AC supply-adiustable from 100 to 234 VAC WITH THE
* All mode operation: SSB, CW, AM and FSK " Built-in, lully adjustable YOX

* 240 Walis PEP * Adtomatic break-in CW operation wilh sidetone FR 101

* Reliable, plug-in circuil boards for sarvice simplicity * Indicator llaht for internal VFO operation T

* Bullt«In final coaling lan * Provision for aptional RF speech processor

FOR THE GREATEST RANGE —

FULL DEMONSTRATION FACILITIES—
A COUPLEOF STAMPS (WE'LL PROVIDE THE ENVELOPE) WILL BRING YOU DETAILS OF
ANY ITEM—PLEASE STATE SPECIFIC EQUIPMENT IN WHICH YOU ARE INTERESTED

@ ALSO AVAILABLE | RADIO SHACK LTD. | STEPHENS-JAMES Ltd.

FROM OUR 188 Broadhurst Gardens 70 Priory Road
' Anfield

ACCREDITED ' LONDON, NW6 3AY LIVERPOOL, L4 2RZ
STOCKISTS » 01-624 7174 051-263 7829
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508-514 ALUM ROCK ROAD 1497

BIRMINGHAM 8 921327 g353

YAESU GUARANTEES FIRST-CLASS
ALL EQUIPMENT OBTAINED FROM
OR OUR APPROVED STOCKISTS i

! FULL YAESU
WARRANTY
SERVICE

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

FR-101 Receiver

THREE MODELS AVAILABLE

FR-101S STANDARD
FR-101DL DELUXE

FR-101SD STANDARD WITH DIGITAL
DISPLAY

® Solid State Receiver with Total Spectrum Coverage 160 thru 2 Metre

plus Provision for Major Short Wave Broadcast Bands

The new FR-101
also gives superb
Transceive
Operation with

the FT-101B >

IT MUST BE YAESU MUSEN!

PART EXCHANGES WELCOMED @ EXCELLENT ON-THE-SPOT CREDIT TERMS

IF YOU WOULD LIKE THE FULL YAESU MUSEN CATALOGUE SEE OUR OTHER
ADVERTISEMENT IN THIS MAGAZINE

J. & A. TWEEDY LTD.
79 Chatsworth Road TAURUS ELECTRICAL THE AMATEUR
Chesterfield SERVICES RADIO SHOP, G4MH
DERBYSHIRE | 26-28 Nottingham Road | 13 Chapel Hill
0246 34982 LOUGHBOROUGH HUDDERSFIELD
and WOODHALL SPA | 05093 5131 , 0484 20774
(LINCS) 52793

RADIO COMMUNICATION March 1975
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SOLID STATE MODULE

63 Woodhead Road, Solid, Lockwood,
Huddersfield, HD4 6ER Phone 0484-23991

MEMBER OF THE A.R.R.A.

MANUFACTURERS OF VHF AND UHF RECEIVE AND TRANSMIT CONVERTERS
AND PRE-AMPLIFIERS FOR THE AMATEUR AND PROFESSIONAL

W have established and maintained THE leading VHF/UHF manulacturing

position. We have achieved this by providing a first class service. Our

alter sales service (s even better than our before sales service. Thare |s

invariably someone here to answeryour questions and solve your problems.

Qur equipment is in use around the world by educational establishments,
15, Government Dep ts and ol course amateurs.

RECEIVE CONVERTERS FOR 2 OR 4 METRES

All our 2 metre and 4 mefre converlers feature noise figures ol 2dB, gain
30dB and according to our {and many independent tesis) the highest per-
formance you can buy,

THE SENTINEL DUAL GATE MOSFET CONVERTERS

* 2 meire |F.s: 28-30MH: 4-6MHz, 2-4MH:z, S9-11MHz, 14-16MHe,
18-20MHz, 24-26MHz, from stock.

4 motre |F.: 28-28 TMHz—{rom stock.

Size: 2¢ 3 14" except the 2-4MHz and 4-6MHz which ate 47 long
bacause they are double conversion

The price s only E16.20. All ex-siock.

*+ %%

THE SENTINEL 2 METRE CONVERTER KIT, 28-30MHz—Ex stock

Very fow "eomebasks™ an our kit, thus eanfirming the reliability and
stability of the design.

The kil 15 supplied with the printed circuit board drilled and all colls mounted
to make assembly so simple. All componenis, metalwork, nuls and bolts,
etc., are supplied. Perlormance data |s the same as our Senlinel convertars.
Price £11.00. IF it doesn't work, send it back with £2.00 and we will fix it for
you

SENTINEL X DUAL GATE MOSFET 2 METRE CONVERTER

A de luxe version of our Sentinel converter, containing a mains power
supply ot extornal battery operation. It has front panel R.F. gain contral
Technical data is the same as the Sentingl. Size: 57 « 11" front panel, 47
deep. Stock |.F.s: 2-4MHz, 4-6MHz, and 28-30MH:. Price: £21.08.

THE SENTINEL MF DUAL GATE MOSFET 2 METRE TO MEDIUM
WAVE CONVERTER—Ex stock

Recoives 2 metres on a conventional MW BC receiver, very good used with
a car radio. |LF, outpul of 0.5MHz lor 144-5 and 145-6MHz In two switched
bands. Size: 5 < 11", front panel 4™ decp. Price: £20.25.

RECEIVE CONVERTERS FOR TOCMS

SM 70 FET CONVERTER

% |.F. output of 144-146MHz. Noise flaure 3-5dB. Gain 30dB.

* Size: 24 * 3 < W

% By using the SM 70 with your 2 metres receivar you get excellent T0ecms
raceiving performance for only £16.20. Ex stock

PRE-AMPLIFIERS FOR 2 METRES AND 70CMS—Ex stock
Some other frequencies ex-stock, e.g. Salellite and marine band. Other
frequencios on short delivery.

SENTINEL LOW NOISE FET PRE-AMPLIFIER—Ex stock

11 you want the ultimate in 2 motre sensitivity and selectivity:

% Buill in a box which matches our converters.

% Isolated supply lines make |t compatible with any existing polarnity
% Low noise fipure—1dB, Gain—18dB.

% Hiph selectivity tuned circuits. Price: £1.36.

THE PA3 DUAL GATE MOSFET PRE-AMPLIFIER—Ex slock

% Smuil (aboul one cubic Inch) printed circuit board pre-amplifier
developed 1o fil inside transceivers wheore il can be wirad into the
receiver aerial lead after the cjo relay.

* Low noise figure—2dB. Gain—1BdB. Price: £5.94. Supplied with fitting
data.

SM 71 70CM PRE-AMPLIFIER—Ex stock
A selocted 2 stage FET pre-amplifier.

* Noise figure 3-5dB. Gain 18d8

* Slze:2}” 47 < 1} Price: £0.72,

EUROPA 70 CM FET RECEIVE CONVERTER

Can be used as a receive converter on its own or in conjunction with our
Europa transmil converter lor transmit aperation as well,

I.F. output 28-30MH:. Noise figure 3 5dB. Gain 30dB.

Two FET R.F. amplifiers and FET mixer,

Oscillator chaln uses a 101MHz crysial with oscillator outpul socketl to
driva the Europa 70 transmit convartar,

Sire: 2§ < 47 < 1}

Price of this extremely high perlormance unit, £20.52.

*k kRN

EUROPA TRANSVERTERS

NOW IN USE IN OVER 50 COUNTRIES

EUROPA B 10 METRE TO 2 METRE (OR § METRE OR 6 METRE)
RECEIVE AND TRANSMIT CONVERTER—Ex stock

SSM EUROPA-B

omivey 'inANs'tiﬂEl A0

(el & o

HORURLE
At i) [
ore ove -H"s.l Mm!

&

10005 of happy users, why not jointhem ? Inresponse lo the RSGB reviewer's

commaent on the self tap screws holding the case, we are now threading the

holes and using chrome plated 4BA instrumenl screws. The comment an

crystal frequency drilt had already been attended to in the Europa B by the

use of aten times higher specification crystal— 0005% in place of the 0052

tolerance used previously.

% The Europa B now includes an aenal change over relay and S0230
aerinl sockel lor ease of filling thick co-ax

% The answer to reliable VHF communication, tropa or Oscar.

* Any mode fed in comes out, SSTV, RTTY. CW, 55B, AM, atc

The Europa makes sense! For the cost of the Eurepa and a 28-30MH: trans-
ceiver or transmilter-recelver combination, you get:

Coverage of the HF gear.

High 2 matre transmit power. Up o 200W input. Adeguate for reliable
Oscar 6 or 7 communication,

Highest receive sensitivity avallable, 2dB noise figure.

Extremely high stabifity and clean output spactrum,

Very well established and highly relisble design.

2 metre or 4 metre version—off the shelf.

Low price: £88.00 complete. £74.00 less valves—valves reguired are 2
off QOVO03/10, 1 off QQVOG/40A. Additional 12-6V translormer for use
with 63V AC heater Yaesu equipment (FT401, ete.): £3.24 orf in a case
1o match the Europa: £6.37.

A AE AR

EUROPA 70CM TRANSMIT CONVERTER

Deslaned like our Europa 2 metre unil to have sufficient power lar salellite
communication. 70W Input Hybrid design simlilar to the Europa B. Size:
&« 6 {ront panel, 12" deep. Price: £43.20,

Other items (please nole prices include YAT) Allas 180 transceivers in
stock, £280-B0. Part exchanges welcoma, DC200, £37.50. Crystals: 16 5MHz,
HC&U, £2. 39 1MHz, £2. 38 666MHz, HC18U, £2

All the prices include VAT (824) and British Isles delivery. We export goods
daily so this is ng problem. We can give same day C.0.D. service (£50
limit). All our products carry a 12 month guarantee. |l you have any doubts,
ring or write for assistance. We carry many papular converters and pre-anips
far Satellite band etc, in stock, other frequencies on short delivary. Please
do not hesitate to contact us il you think we can help. Paul GIMXG.
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THANET ELECTRONICS

REPEATERS To bleep or not to bleep, that is the question.
As you know, the Home Office do not approve of access
tones being transmitted at the beginning of simplex
transmissions and prefer such tones only to be used
when working through repeaters. This poses a problem for
the mobile operator who has to remember when to swilch
the tone in. Some rigs have manually operated tones which
operate when one presses the “call" button on the front—but
is it in the interests of road safety to do this, press the PTT
switch on the mike and drive a car at the same time ? To over-
come these difficulties all the new 1C-22s will be fitted with an
automatic system whereby the tone bleep is introduced only
when the channel selector switch is set to repealer channels.
As supplied the tone is introduced on two channels, but modi-
fication to give this facility on any number of channels is easy.
As we have said before, the /C-22 is an ideal rig for repeater
use. Its excellent speech tailoring and clipping provide good
readability without over deviation. The receiver sensitivity
041V for 20dB quieting) is up to the standard necessary to
ensure that you can hear the repeater when it can hear you!
Channels fitted are S0, S20 and S22 and we have crystals for
all the proposed UK repeaters at £4.32 per pair including
postage and VAT. The 1C-22 is still only £109.26 + VAT.

The I1C-225 has all the advantages of the 1C-22 but has no less
than 80 channels fitted as supplied. These include all the
repeater channels and all frequencies from 144-00 to 145-975-
MHz in 25kHz steps. We can supply a crystal for 14448 or
any other frequency which does not fit into the 25kHz channel
system, one for reverse repeater operation, or even a VFO
(if you don't feel like having a go at building one) to operate on
both transmit and receive. It costs £195 + VAT but there are
no more crystals 1o buy to give you 80 channel operation.

The 1C-210. This excellent fully VFO FM transceiver with full
repeater facilities is still available at £200 -+ VAT (which is
£60 below the usual price). It has a built-in mains PSU and
can be operated on 12V neg earth. Complete with its 50kHz
crystal calibrator, centre zero meter and continuously variable
output power from 0°5 to 10 watts this makes a perfect home
station FM rig at a bargain price.

The 1C-201 will be the all-mode version of the 1C-210. It will
be similar in appearance and the price will be about £295,
They should be available in the late spring. Let us kncw if
you want to be put on our mailing or order list for further
details when they are available. Supplies will probably be
slow initially and orders will be deall with in strict rotation.

The DV-21 js ICOM's new digital VFO which can be used
for the 1C-21, 20 or 22, You ¢an type in the required Tx and Rx
frequencies on the keyboard, and these are displayed on the
LED display. It will eperate in 5 or 10kHz steps or can be
made to scan the band either looking for signals ar an empty
channel. A very versatile luxury for the man who wants the
best at £172 + VAT.

24-HOUR
ANSAPHONE
SERVICE

TRADE ENQUIRIES WELCOME
THANET ELECTRONICS

DAVE GBELP PAUL G3VJF

BC=22 Al tuture 1€-225 are fitted with the
lollowing lrequencices: 14500, 145500
(520), and 145.550 (522). Crystals for
other ¢ is. including r
can be supplied at £4.004
VAT, perpair.

AMPLIFIERS. We can supply a 40W Linear Amplifier for
£40.00 +~ VAT to work with any of the above rigs. The version
with a built in Rx pre-amp is £44.00 but a pre-amp is not
necessary with receivers with the INOUE specification,

All the above are available and can be demonstrated al
WHITSTABLE and BARNSLEY.

Don't forget that we also have a range of MICROWAVE
MODULES, SSM and Sommerkamp equipment. By the way,
one of the cheapest ways of getting credit is to use your
ACCESS or BARCLAYCARD. Just phone in your number
and have the rig sent by SECURICOR at no extra charge,

CRYSTALS. We are sorry lhat the price has gone up to
£4.32 inc VAT per pair but even that is cheaper than many
sources and the stock position is getting much better now.

Please write or give us a ring at Whitstable if you would
like to know more, Peter Avill is only available evenings and
weekends but is very handy for those who live within 50 miles
of Sheffield.

FOR PRICES SEE FEBRUARY ISSUE

3 Sheppey View, WHITSTABLE, Kent CT5 4PG. Phone (02272) 62555
Northern Agent: Peter Avill, 7 Moorland Crescent, Mapplewell, Barnsley. Tel: Darton (022 678) 2517
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WATERS & STANTON ELECTRONICS

0 A NEW TECHNICAL ASSOCIATES

RECEIVER
W, FOR £14.58" ADVANCED AUDIO COMPRESSOR

_MFY
m“'?-m & e

MFJ (USA) NEW RECEIVER ACCESSORY FOR THE MAN WHO TAKES A PRIDE IN
SUPER SSB AUDIO FILTER SBF-2BX HIS SIGNAL—ONLY £22.68

TRIO QRE666 OWNERS—this will completely transform your receiver into

SPECIAL OFFER! Compressor plus Shure 444 mic £34,50
a really good dx machine!

I think It is now pretty well known thal we are able to supply the needs of the you have a Barclaycard or Access card you can simply phone your order o us
amateur in the South East with all his station reguirements. You are always for game day despateh, Needless to say we have full service faciiities for all the
welcome lo come and visit us af Hockley. Our premises are situated in the main equipment we sall so you can buy from us with confidence.

shopping centre and we have a large free car park at the rear of the shop. Being Whaetherit's a brand new FT101B you wish to purchase or simply a station
sttuated only 4 miles from Soulhend-on-Sea it can make quite a nice trip for the accessory you will be equally welcome. Do remember, however, that we are
family. Normally we have a rig monitoring 145-00MHz so if you get lost try calling closed Wednesday alternoon and that If you are travelling some distance to us
GI0JV/ A, Il you are nol within motoring distance of our premises {(or you can't it I wise to check the stock ithan with us by teleph as some Items are in
affard the petrall) then why not take advantage of our fast mall order service. If shart supply. 73's Peter GIQUV

YAESU - SWAN - ATLAS - TRIO - MINIPRODUCTS - JAYBEAM - MFJ - SHURE - HY-GAIN

SIMPLY PICK UP THE TELEPHONE AND QUOTE YOUR BARCLAYCARD OR ACCESS No.—DESPATCH SAME DAY!

MFJ PRODUCTS (USA) JAYBEAM VHF ANTENNAS YAESU (prices ex vat)
CWF-2BX cw audio filter .. - - £13.95 4 melres FTIW B . £330.00 SPI1B .. . E13.00
SBF-2BX new ssb audio filter . . £14.58 4 alement yaol . . ws £7.34 FTaor . £29000 FRIOIS .. . E245.00
CMOS clectronic keyer 3 . . £21.06 FT200 £170.00 SP200 A % £44.00
CWF-2 modulo g | e Mg i FT224 .. £430.00 FP2AC .. .. E38.00
100 BX-100/50/25kHz callbrator B TE ‘WQM":EI Prti et Lo - FT2 Auto  £155.00 YO100 .. .. £93.00
C¥/Fdmotule: . e ESB0 gy 10XY/2M crossed  £15.23 eHts gy ELO
MINI-PRODUCTS “Mini-Beams'" (t-5kW) crossed  £11.03 D8/2M slot £11.24 TRIO
HQ-1 hybrid quad 10-15-20 _. £54.00 D5/2M slot £8.56 XDJ2M X dipale .. £6.21 QRG66 receiver 160 to 10m plus ganuml
B24 2 element yaal “ . £4212 UGP/2M G HM2M halo 3 £238 coverage. 230V AC or 12V DC . . £140.00
€4 10-15-20 vertical . L .. E2030 plane .. £4.48 HO!2M halo £2.00 ATLAS180 . L .. .. E275.40
RK3 reflector kit for B24 3 3 . £27.00 PEM 14/2M £18.25 SWAN (Pn:eso:-VAT}
MICROWAVE MODULES 700 cw transceiver plus psu o .o E395.00
Mew! T0om lransvarter - . . £67.00 Toems - . T00ck/ss 16 transceiver plus psu .. o E435.00
Mo biamo | T Bad | O s rowsmen . gnm | e Dl
T0em convertors 28-30 ¥ s £19.55 12XY/T0em £1"N : ’ Wox unit e = i L £25.00
2m pre amp .. . . . £9.72 i LOWE EI.ECTRONICS
1,286 converter 26-30 . aa “s £25.92 Send 5.A.E for full range 2 metre FM monitar recelver with six
2m convarier 28-30 116MHz a,p . . £17.60 channels .. . 5 £31.26
4m converter 26-28°7 . . . .. Ef642 ROTATORS Zm SSB
S0LID STATE MODULES AR30 £27.00; AR40 £3240; CD44 E£64.80; Stolle Linar 2 transceiver .. i .. £156.00
4m or 2m Europa transverter (E} -4 A £88.00 2010 £33.48; Stolle 2030 £37.80; 5 core cable 18p per STATION nCGEESORIES

Less valves . e . ETAD0 yard Headphones B ohm .. .. ] ; £2.85
2m converters 2-4/4-6/28-30 ., . ' £16.20 SWR meters 160 to 2m o . £6.20
T0cm converter 144 |F i £16.20

MOBILE ANTENNAS SWR meterjpower meter, dual meters 160

Zmpinamp B2 (RAS o £aot G-Whips tribander 10-15-20 . £13.28 to 2m .. S
T0cm pre amp = £9.72 Multimobile 10-15-20 - £15.44 50 ohm coax 17p yd, 75 ohm UHF 14p yd, 300 ohm
SHURE MICS (note our |r-‘w Drlct's'll . Floxiwhip basic 10m .. £10.26 feeder 8p yd, insulators 12p, High power Wightraps
20 B £6.00 444 s ate £13.95 Basemount £2W E:ﬂracalts . £4.43 £4.60 pair, PL250 plugs 42p, Belling Loa 12p
SPEECH PRQCESSGRS Ant Saaci vhi HP3A TV interference filter % - £2.18
New Technical Associates model £22.68 4m lwave £3.94 2m § wave., . £2.58 1iin fecile rings vz rs -+ 23p each
DX enpineering for TR TR4 - . £45.00 2m | wave £8,65 Doluxe 2M l wave £17.28 NI-CAN BATTERIES
Magnum Six {the Rolls-Royee) .. .. P.O.AL Jaybeam § wave whip aa aa £7.50 HP2 £3.20 HP11 £2.20 HPT £1.30

S.AE. WITH ALL ENQUIRIES PLEASE Carriage extra—we refund any excess
EARCLAYCARD ACCESS HIRE PURCHASE TRADE-INs

HOCKLEY AUDIO - SPA ROAD - HOCKLEY - ESSEX

PRICES INCLUDE VAT $-5 30 pm Early closing WEDNESDAY Tel: 03-704 6835
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Introducing the new Heathkit
amateur range. I he most advanced
approach yet.

L] ! SB-104 80-10M Transceiver. s i
All solid-state, broad-banded tuned, digital read-out. “

The new Heathkit amateur range is the
culmination of more than three years' develop-
ment and research.

To give you the most advanced approach
yet to amateur radio.

Featuring all solid-state design, digital
read-out, very high standard of performance
and real operating convenience.

The new Heathkit range is also totally
broad-banded. So you can say goodbye to time
consuming preselector, load and tune controls.

Write now for a free leaflet and technical
specifications.

Amateur Radio Section,

Heath (Gloucester) Limited, Bristol Road,
Gloucester GL2 6EE.
Tel: Gloucester (0452) 29451.

HEATH
Schlumberger
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Reach for the Sky . . .

Wa believe that this year ahead holds much in store lor the V.H.F. and
U.H.F. amateur enthusiast. It is our policy to promote Interest (n the many
exciting projects under way to extend the horizons of amateur communica-
tion, In particular the OSCAR satollite prolects have altracted areat attention
and have broughtt opether the V.H.F. amateurs of many countrios. Our
equipment has been used by boththe U.K, and U.5.A. AMSAT proups inthe
trials and played an impartant part in the communication network set-up to
facilitate this Initial launch and positioning of OSCAR 7.

As many of you may have seen Trom our adverts In the American maga
zines, our equipment is now gaining pepularity In what must be one of the
most discerning markets in the world, We have supplled equipment to the
MNorth American Space Authority and at the present time we are supplylng
the U.S.A. AMSAT group with communications packages for use with
OSCAR 7. These packages are being sent to under-developed countries to
establish the viability of emergency communications which might eventually
fead Lo minimising the tragic losses of lives so comman In earthquake and
Cyclone disasters.

Much interesting work is now being done by amateur enthusiasts [n the
138MHz satellite band. With modern [ntegrated circuitry and sensitive
receiving couipmaent it is feasible for the amateur to receive the picturas
transmitted by both Russian and American wealher satollites. We manu-
facture both preamplifiers and converters for this satellite band and_have
supplied these to many establishments researching this field. One British
University used our eguipment in Alrica to investigate lonospheric pheno-
menaassociated with the tolal eclipse of the sun last year.

Weemploy ateam o fgradunle englneers to desian and develop our ranas
of equipment and they are constantly investigating new davices and techno-
logies with a view to improving and extending our product range. In this
coming yanr we have eaciting plans for the expansion of our company and
il capacity and it 1s our endeavour to establish the supremacy of our British
angineering across the world, Qur two directors, G3VXK (ex GBAHQ) and
GIVYB(ex GRAGG, GEABM/T) both hold R.5.G.8. Certificates for achieve-
ments In the U.H.F, field and much of the success of our business can be
altrlbuted to theenthusiasm of the amatours who work in and around gur
company

136MHz MOSFET CONVERTER—MMC136/28
VWith dual protected gate Mosfet RF Amplifier and Mixer stapes.

Inputfrequency 135-138MHz
|\F. output frequency 28-30MHz
Tymical gain 30dB
Guaranteed maximum nolse figure 2:5dB
Maximum frequency error at 136MHz (zener 3kHz
stabllised oscillator)
Typical Image rajection B5dB
Powerrequirements 12volts DC 4 25% ot 35mA
Priceinc, VAT £16.42

Otharl.F. output frequencies avallable.

136MHz DUAL OUTPUT MOSFET PREAMPLIFIER—MMA136

This two stage mosfet preamplifier has two separate Isclated aulpuls, for
feeding two recelvers, for example.

inputfrequency 136-138MHz
Typleal gain 18dB
Guaranleed maximum nolse figure 2:5d8
Bandwidih SMHz al —3dB

§MHz al —~10dB
Powarrequirements 12volts DC 4 252 nl 25mA
Priceinc. VAT £9.72

23 CM CORNER

Itis now more than a year since we launched our 1296MHz convertar,
Despite the many design and production pitfalls that can beset the
manufacture of equipment in the upper UH.F. spectrum wa are very
happy te announce that our production line has run smoothly lor the
past year without any major headaches. We have seld several hundred
of these converlers across the world and hope that we have contribuled
Insome small way ta the sccupancy of this interesting and exciting band,

1296MHz CONVERTER—MMC1296/28— MM C1296/144

A hybrid ring mixer with a malched pair of hot-carrier diades, driving
a dual-gate mosiat LF. amplifier.

Input frequancy 1296-1288MHz

|.F. outputirequencies avallable 28-30MHz, 144-146MHz
Typical gain 25dB

Guaranteed maximum noise figura &-5dB

Powerrequirements 12volts DC -1 255 al 50mA
Connectors 50 ohm BNC,

Price Inc. VAT £25.92

1296MHz VARACTOR TRIPLER—MMV 1296
Broadband operation ensures complete siabllity with high effictency
and low harmonic output.

Inputfrequency 432-433-3MHz
Oulput frequeney 1206-1300MHz
Typical efficiency 60%

Inputl pawer range 0-24 walts

Typieal harmonie suppression(relativato  Fundamental —30dB

aulput) B64MHz —5008
Others —40dB
Connectors S0ohm BNC
Price inc. VAT £27.00

All our converler and varaclor units are housed In durable alloy diecast
boxes, well-finished in matt-hlack stove-enamel, Each unit measures 110 «
60 < 3tmm, and welghs approximately 200gms, With the exception al the
1296MHz units, Belling-Lee TSohm sochals are used for RF Input and outpul
connections, Units can be supplied from stock fitted with 56ohm BNC
sockets at an additional charge of 40p per socket, PTFE feedthrouah insu-
latedterminals aro usad for DC power connection,

+ ALLUNITS AVAILABLE FROM US EX-STOCK POST FREE

“ OUR EQUIPMENT AVAILABLE THROUGH ALL AMATEUR RADIO
RETAILERS

“ ALLEQUIPMENT FULLY GUARANTEED FOR 12 MONTHS
% FULL DETAILS AVAILABLE ON RECEIPT OF S.AE.

% AT LAST! A HIGH PERFORMANCE 144MHz SSB TRANSVERTER
USING QUR MMC144/28 LO CONVERTER IS NOW AVAILABLE
FROM ELECTRONIC DEVELOPMENTS

MIGROWAVE MODULES LIMITED

11 CRANMORE AVENUE, CROSBY, LIVERPOOL L23 0QD.

Tel: 051-928 1610. 9 a.m.-8 p.m
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With the Doram catalogue, even
the guarantee is guaranteed.

Doram is an entirely new
w~ay of buying electronic
components.

So, to succeed, it's got
to have something going tor
it, right?

We agree with you.

AI’";L'J WA
the security it gives the cmateur
buyer.

We'll give you peace of
mind three ways.
No-quibble guarantee.

Firstly, we guorantee to
replace any component which
arrives faulty. Absolutely free
ofcharge.

And secondly, our
guarantee is backed by the
biggest electronics distribution
Groupin Britain.
7-day service,

Thirdly, we guarantee
vou'll have your components
within 7 doys from our receipt
of yourorders.

We're so confident of our
service thatif we can't supply

RADIO COMMUNICATION March 1975

the part vouwant within 7 days
we'll give you animmediate
r-.?.?-.,u‘.fi,

Soyou'llnevergeta
tedious wait,

You know just w
stand with Doram.

Allbranded goods.

Allgoods supp

Doram are made by big-name
manutacturers, And they're

all to manufacturer's specifi-
cations. They're the best money
canbuy.

Infact, Doram gives the
amateur the sorf of service only
professicnals have enjoyed
pefore.

Millions of components.

Allinall, we're bigenough
to offer you stocks of millions of
componenits, on over4,000
product lines.

All youdois buy the
Doram catalogue for25p
that's a yearly reference book
for the price of a pint of loger!
and then take your pick fromit.

‘here you

Y

Usethe coupon now.
Send today for the first-ever
Doram catalogue. It can take
alot of worry out of amateur
components buying.

And for 25p that's not
bad,isite

r|----

ENCLOSE 25p” PLEASE
SEND ME THE NEW DORAM
CATALOGUE.

I o
I Address

I Doram Electronics Limited,
RA

L) DO

tnal Estate,
s LS12 2UF,

© received
1 3151, 1975,

RC/3[78

L----

by us betore Marc
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BURNSI|NEW MODULES

ELECTRONICS KITS OR MADE & TESTED

TONE BURST GENERATOR TBG-2

Three channel tone burst for repeater access 1700Hz,
1750Hz, 1800Hz, with adjustable burst duration. 1 volt p-p
output sinewave, 9-15 volt de supply, PCB dimensions 4 = 2
inches,

Price: kit £7.00 + VAT MAT £8.30 + VAT

TRANSMITTER TIMER TT-1

Timer for use with TBG-2 to prevent transmission after
repeater timed shut down. Adjustable over range 17-70 secs.
Generates audible and visual warnings when used with an
external lamp and audio amplifier. 9-15 volt dc supply. PCB
dimensions 3 = 2 inches,

Price: kit £5.15 + VAT MAT £6.15 + VAT

AFSK OSCILLATOR FSG-1

This module converts the output of a teleprinter keyboard
into two audio tones with a common mark of 2125Hz. Space
frequency is 2295Hz (narrow) and 2975Hz (wide). Output
level is 1 volt p-p sinewave and dc supply 9-15 volts, CW
Indent facility. PCB dimensions 2 » 4 inches,

Price: kit £7.00 -+ VAT MA&T £8.30 + VAT

HF/VHF PREAMPLIFIER MA-1

Single stage MOSFET preamp with screened tuned input
and output, provides 16dB of stable gain and 3dB noise
figure. Features AGC point and various methods of inter-
connection to current rigs. Available for 28/50/70/144MHz
(specify). PCB dimensions 1:5 x 1:7 inches, DC supply 8-15
volts,

Price: kit £4.48 +~ VAT MAT £5.28 - VAT

Prico: £119.00 4 VAT

FREQUENCY STANDARD SD-11 | CRYSTAL CALIBRATOR CC-10 WAVEMETER TC-101 12 woeks
Prico: £32.00 + VAY Price : £25.70 + VAT

Delivery
Ippror,

FET CONVERTER FS2/4

Price: &
E1B.50 + VAT ¢

less case e, J

FET CONVERTER FC70

£18.10 « VAT

or
E17.80 + VAT

‘e - e KL
e
ar : A T |
E17.50 + VAT > _ | —

MULTIVERTER MC3

Price:
E1.50 + VAT
plus “less case™
cosl of each
converter
Optional malns
PSU-2
£5.70 + VAT

Price:

less case

SPEECH PRO- PHASE MODU-
CESSOR SP-1 LATOR PM-1
kit EB.BO + VAT Spocily erystal
MAT £8.25 + VAT frequency 4-12MHz
kit £6.05 + VAT
MLAT £7.10 « VAT

FM DETECTOR FMD-1

POWER SUPPLY
MODULE PSM-1

Specity Inter-

moediate lrequency Specily output
in  range B85kHz- voltage in range 5-
3 6MH: 17 voits + 53

£ kil £1.80 + VAT
MAT £0.20 « VAT

kit £3.99 + VAT
MAT E5.08 + VAT

As always, ready-made units guaran-
teed 1 year, parts and service

NEW COMPONENT CATALOGUE
(Issue7) & EQUIPMENT CATALOGUE
(Issue 3) NOW AVAILABLE Price 20p

AGENTS:

R. G. FAIRBAIRN GBHAX

17 Kingslyn Crescent, London, SE19, Tel, 01-653 6306
A. PAUL, G3RJI

14 Lamerton Road, llford, Essex. Tel. 01-550 8798

J. H. JONES, GW3TMP

TMP Electronic Supplies,

3 Bryn Clyd, Leeswood, Mold, Clwyd CH7 4RU
Tel. 035 287 846

VAT Reg. No. 218 4215 82. Please add 8", VAT
on all orders including post and packing charges

43a CHIPSTEAD VALLEY ROAD, COULSDON, SURREY, CR3 2RB

Equipment and kit prices include carriage. Minimum
component order 50p. P&P 15p, free over £5 excl VAT

Tel: 01-668 7766
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Sefydlu'r Llywydd,
Caerdydd 1975

The formal part of the 1975 Presidential Installation was not
scheduled to commence until 7pm on Friday 17 January but
for the Society’s first President from the principality, Cyril
Parsons, GW8NP, the proceedings began much earlier in the
day when an outside broadcast team from BBC Wales
arrived. The result was seen shortly aflter 6pm when the
President-elect filled the big screen in full colour. An
excellent publicity item and a good beginning to the instal-
lation to be held in Cardift Castle.

For those who have not seen Cardiff Castle it should be
mentioned that this is no tottering relic of the past in semi-
decay but a full-blooded castle still able to take its part in
repelling invaders from across the border. However, as the
guests walked across the drawbridge and up to the Hoodlit
buildings all was quict. After a preliminary joust with some
sherry the guests advanced to the banqueting room where
David Thomas, GW3RWX, opened the proceedings.

Alun Pritchard, GW3WLN, presented the 1974 President,
George Jessop, G6JP, with a salver designed to accommodate
a moderate amount ol the recipient’s favourite beverage.
After a suitable reply G6IP invested Cyril Parsons with the
chain of office. In thanking the members of Council and the
Society for their support, GWSNP mentioned some aspects
of amateur radio which tend to be forgotten in the haste of
the present day; particularly Cyril drew attention to some
very famous past-presidents whose names appear on the chain
of office.

Mrs Jean Parsons then presented Mrs Jessop with a
framed print as a memento of the occasion and Joe Brooke.
GW3IGHC, presented the GWS5BI Memorial Tankard to the
new President. In a final fQurry of floral magnificence Mrs
Celia Thomas presented Mrs Parsons with an attractive
bouquet. A letter from the Society’s patron, HRH The

Joe Brooke, GWIGHC, area representative, presenting the

Vic Bartlett GW5BI Memorial Tankard to Cyril Parsons for

outstanding services to the Society by a member of the Cardiff
RSGB Group

Prince Philip. Duke of Edinburgh, KG, and several letters
of congratulation were read.

In closing the formal proceedings GW3IRWX thanked
those members from the Cardifi’ area who had helped with
the arrangements lor the installation. This marked the
beginning of the second part of the evening rather than the
conclusion of the occasion.

Among the 130 guests were a number of Council members
and it was lor them a privilege lo be present on such an
occasion. The installation set a standard by which others will
be judged and provided an excellent start to what will cer-
tainly be a testing yvear lor the Society, in which the wisdom
and good humour of the new President will be in constant
demand.

CURRENT COMMENT
Financial setback

The unaudited accounts of the Society for the six months to
31 December 1974 show a loss of £6,900. The three main
causes of this are:

(1) the increased cost of Radio Conmnunication—the cost of
printing and paper has continued to increase and postage is
also a heavy item.

(2) salary increases—the Society has had to increase salaries
of key stafl in common with employers throughout the
country.

(3) a fall-off in subscription income, partly due to difficulties
in our subscription department which are now being
overcome.

These halfway stage figures are bad enough, but what
alarms the honorary treasurer is the prospect for the next
six months when the full effect of the above and other
increases are felt; just consider, for instance, that the cost of
posting Radio Commnumication will be approximately £1 per
member per annum.

The figures will be considered by Council at its next
meeting but members will realize that the Society must take
steps to correct a potentially dangerous economic situation.
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AMATEUR
RADIO NEWS

Intruder Watch
The continuing work of the Intruder Watch under the
guidance of Colin Thomas, G3PSM, rarely receives public
mention. It is therefore pleasing to record a recent letter
from the Home Office confirming that, following receipt of
the monthly reports distributed by the Intruder Watch,
approaches have been made to administrations responsible
for stations in Pakistan, North Vietnam and the USSR,
noted as being intruders in exclusive amateur bands. At the
same time previous approaches by the UK administration
have been responsible for clearing reported interference
from Radio Budapest and Radio Italiana. The work of the
Intruder Watch is not only valuable on a current basis, but
the information obtained and collated will afford con-
siderable support for the amateur service at the 1979
WARC. The UK activities are supplemented by the IARU
Monitoring System drawing reports from many national
societies within the Region 1 organization and now also
from Regions 2 and 3.
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QSL Bureau

Members are asked to note the following changes o sub-
managers:

G4BAA-BZZ is still handled by G3IWBY but G4CAA-CZZ
is now the responsibility of Mr T. Cheesley, G4CHP, 2
Willow Close, Upper Tasburgh, Norwich NR15 INE.
Cards for G4DAA-DZZ are handled by Mr D Buckley,
G3VLX. 16 Wood Rise, Pettswood, Orpington, Kent,

BRS and A’ members have a new sub-manager, Mr D.
Borne, G4CYW. “Roughways™, Chub Tor, Yelverton,
Devon PL20 6HY.

Once again it is emphasized that outgoing cards must not be
sent Lo the sub-managers. These MUST be sent only to G2ZMIL

Facts and figures
The Home Office advises that the following numbers of
amateur licences were in force at 31 December 1974
Class A 15,304 Class BM 1,549
Class B 3,966 Television 277
Class A'M 3424
The callsign record received from the Home Office dated 24
January 1975 gives the latest callsigns issued in the G4 and
G8 series as G4DSG and GBISZ respectively.
Al the end of January 1975 RSGB membership totalled
17.847, made up of 15,088 UK corporate, 1,021 UK associate
and 1,728 overseas members.

Are you interested?

The RSGB has an urgent need of a volunteer who is interes-
ted in the legal aspects of planning problems relating to aerial
installations and associated matters. The work would involve
the examination of case histories, analysis of these and the
preparation of an index to enable precedents to be found. Any
member interested in this activity (possibly having connec-
tions with the legal profession) and who would be willing to
undertake this valuable service to the Society is asked to
contact the general manager.

Reciprocal licensing

An agreement has been concluded under which UK amateurs
holding Amateur (Sound) Licence A will be able to operate
in Ieeland. Requests for Icelandic licences should be made to
the national society, Islenzkir Radioamatorar, PO Box 1058,
Reykjavik, Iceland. The request should be accompanied by
a copy of the applicant’s UK licence and details of the
equipment to be used in Ieeland.

Negotiations are proceeding between the Home Office and
the Spanish authorities regarding a reciprocal agreement but
a speedy result is not anticipated. Letters have been ex-
changed over a considerable period and at the moment the
onus lies with the Spanish administration.

Mobile log-keeping

Following a request from the RSGB, the Home Office has
agreed that log entries while operating mobile may be
limited to the following: date; times of starting and finishing
the journey; starting and finishing points of the journey and
frequency band(s) used. A journey shall be regarded as
finishing at a point where the vehicle remains stationary for
15min or more.

These are the minimum requirements and log entries may
be more comprehensive il the operator so wishes, This con-
cession is welcome and will do much to ease the difficulties of
keeping a log while operating mobile.
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“Radio Communication” circulation

The audited total average circulation of “Radio
Communication’ during 1974, as certified by the
Audit Bureau of Circulations, was 17,816 copies
per issue, This shows an increase of 303 over the
1973 figure, and an increase of 862 over the first
ABC audited figure of 16,954 for 1970.

RSGB 21st National VHF Convention

This will be held at the Winning Post Hotel, Whitton,
Twickenham, Middlesex on 10-11 May 1975. A compre-
hensive programme of lectures and demonstrations will deal
with amateur space communications, microwaves, vhf
propagation cte. There will also be a large trade show and
an exhibition of home-constructed equipment.

The convention starts at 1lam on 10 May, the lecture
sessions are on Saturday afternoon and Sunday morning,
and on Saturday evening there will be a dinner dance.

The whole event costs £3 per person or 75p for lectures
and trade show only.

Further details from RSGB, 35 Doughty Street, London
WCIN 2AE—mark envelope “VHF Convention™.

ITU

To draw attention to the activities of the International
Telecommunication Union, GB2ITU will again be in opera-
tion at Tonbridge School during the months of March and
May. A3J will be in use on all bands. Special QSL cards will
be sent via QSL Bureau to all stations worked.

Mobile rallies calendar

30 March —White Rose rally, Lawnswood School, Leeds (Junction
of AB60 and A6120). From 12 noon, Many trade stands,
grand raffle, well-stocked canteen, ample free parking,
th‘II!‘I-:a facilities (to be arranged). Details from G3VTY,

20 April —North Midlands rally, Drayton Manor Park, Tamworth.
Details from G3ZKQ, QTHR.

—Tulip Time rally, Gleed Boys School, Halmer Gardens,
Spalding. All the usual attractions. Talk-in on 160 and
2n;_. lhr.n:alion maps on request. Details from G3VPR,

HR.
—Northern Maobile Rally, Victoria Hall, Keighley, Yorks.
—Amateur Radio Mobile Society rally, The Clinical
Research Centre, Northwick Park Hospital, Watford
Road, Harrow, Middx. Exhibition manager W. S. Barwick,
34 Malvern Road, London N8 OLA. Tel 01-888 0636.
—Maidstone trade exhihition and rally, *Y" sportscentre,
Melrose Close, off Cripple Street, Loose, Maidstone.
GB3YSC talk-in on 160, 80 ssb, and 4 and 2m multimode.
Details from G3WXL, QTHR (trade) and G3ORP, QTHR.
—Hull & D ARS rally, East Riding College of Agriculture,
Bishop Burton, near Beverley. Organizer G3AGX,

4 May

18 May
18 May

25 May

25 May

QTHR.
—RNARS rally, HM S Mercury, near Petersfield, Hants.
—Elvaston Castle rally. Talk-in on 2 and 160m by G3ZBlI/P
and G3EEO/P. Details from GACTZ, QTHR.
29June —City of Brislol RSGB Group rally, Longleat House, near
Warminster.

1June
8 June

6 July —Upton rally, organized by Worcester & D ARS, Details
from GBASO, QTHR.
20July —Cornish RAC rally, Cornwall Technical College, Pool,

Camborne. (Provisional.)

17 August—Preston ARS rally. Details later.

24 August—Torbay ARS rally.

28 Sept —Harlow & D ARS rally, Netteswell School, Harlow.
(Provisional.)

NOTE—The South Shields & DARC is not holding a rally this year.
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Pyramidal horn feeds for paraboloidal dishes

by DAIN EVANS, G3RPE*

Introduction

Pyramidal horns have an important advantage over other
types of feed for dishes which makes them especially suited
for use by amateurs; they ofler a virtually perfect match
over a wide range of frequencies. Even large dimensional
errors need not affect the quality of this match, but only the
efficiency of illumination of the dish. By contrast, the fre-
quency of operation of the common dipole/reflector type of
feed and, to a lesser degree, that of designs such as the
Cutler feed, is critically dependent on their dimensions, and
small errors (even hundredths of an inch at the highest
frequencies) can lead to quite severe matching problems.

A second advantage of horns is that they can be designed
on paper usually with sufficient accuracy to produce opti-
mum illumination of the dish in borh planes. In the case of
dipole feeds there is little control over the beamwidth of the
feed, especially in the E-plane, and the overall gain of the
aerial usually suffers significantly as a consequence.

The first section of this article presents a straightforward
method of designing feeds for dishes of medium and long
focal length, and this is followed by examples of practical
designs. In later sections two methods are given for designing
shaped sub-reflectors which enable horn feeds to be used
with dishes of short focal length; this is an alternative
approach to the use of dipole and similar feeds with their
associated disadvantages.

Basic design data

The characteristics of a perfect paraboloidal dish can be
specified by two factors only. The first is its diameter D,
using the notation of Fig 1, which determines the potential
gain of the aerial at a particular frequency. The second is the
ratio of its focal length to its diameter, f/ D, which is the
fundamental factor determining the design of a suitable feed.
This factor is of course related directly to the angle sub-
tended by the rim of the dish at its focus, and therefore also
to the beamwidth of the feed necessary to illuminate it
efficiently. Two dishes of different diameter but having the
same f] D ratio can employ identical feeds. Dishes having the
same diameter but different focal lengths can require quite
dissimilar feeds. For a perfect dish, f is equal to D*/16c and
f1D to Df16¢ where ¢ is the depth of the dish at its centre.
Practical values for f/ D usually range from 0-25 for a focal
plane dish up to 1:0 for one of long focal length.

The dimensions of a pyramidal horn feed as a function of
the f] D of a dish are given in Fig 2. These were derived using
the procedure given in an earlier article [1], and are based on
an edge illumination of 10dB down on that at the centre, a
value appropriate for amateur usage. The relationship
between beamwidth and horn dimensions which was
necessary in compiling Fig 2 was obtained from [2]. It is

* 4 Upper Sales, Chaulden, Hemel H tead, Herts.
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believed that this data was determined experimentally : it was
noted in the earlier article that when the aperture of a horn is
less than 2, as is usually the case with feeds, then simple
design theory breaks down.

The dimensions of the feed arc given in terms of wave-
length at the frequency of operation, the actual dimensions,
of course, being obtained by multiplying the values of A/A
and B/ by the wavelength in air at the design frequency. The
minimum length of the horn L (as defined in Fig 2) must
exceed the value A%*/A; normally this presents no problems.
Selected values of A are given in [3].

It can be seen from Fig 2 that as the f/ D ratio of the dish is
reduced, so the aperture of the horn decreases. The limit of
the present design data is first reached with the A dimension
at a value of A/A equal to 0-8, which corresponds to a mini-
mum f/ D ratio of 0-48. Although there are various techniques
for reducing the effective aperture of the horn, thereby
cnabling dishes having a smaller /D ratio to be properly
illuminated, the design of each feed must be determined
experimentally, with the added difficulty that the beam-
width becomes very sensitive to small changes in dimensions:
for examples sce [4] and [5]. A lower limit for the f/ D ratio at
0-48 therefore becomes something of a practical limit for the
many microwave enthusiasts who do not have access to the
appropriate test equipment. However, as shall be seen in a
later section, methods are available for increasing the
effective focal length of a dish which enables the advantages
of horn feeds to be enjoyed even with dishes of short focal
length.
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practical configuration of this design of horn is shown in Fig
3. Note that the length of the taper greatly exceeds the
minimum value of L specified above.

By the same process of design, a horn feed for any dish of
the same /f/ D ratio but for 1,296MHz (for which A = 9-10in)
would have an aperture of 8-74 by 7-10in, tapering to 6-5 by
3-25in if WG6 were used, and one for 24GHz (for which
A = 0-4918in) would have an aperture of 0-472 by 0-384in,
tapering to 0°420 by 0:170in (WG20).

There is a special case of horn design in which the A4
dimension is made equal to the broad internal width of the
waveguide. This means that the horn need be flared only in
one direction, which considerably simplifies its manufacture.
However, such a horn can only be used with a dish of a
particular f/ D ratio. For example, the A dimension of WG16
is 0:9in, which is equivalent to an 4/A at 10,368 MHz of 0-79.
Reference to Fig 2 shows this value to correspond to an f/D
ratio of 0-48.

03 Q- 0.5 0-6 Q-7 Q-8 0-g 1-0
o ratio

Fig 2. Relationship between horn feed dimensions and focal
length/diameter ratio of a dish

Practical horn designs

A distinction must be drawn between the higher and lower
microwave bands. At 24dGHz, 10GHz and probably 6GHz,
the horn will normally be fed by a waveguide, since the loss
of even high-quality coaxial cable is significant. The horn
feed will therefore consist of a length of waveguide, almost
certainly of a standard size which matches that used in the
rest of the system, the open end being flared in one or two
dimensions to produce the beamwidth of radiation necessary
to illuminate the dish efficiently. On the lower bands,
1,296 MHz, 2,304MHz and 3,456MHz, the feed will almost
certainly be fed via coaxial cable rather than waveguide. The
horn in this case will therefore include a waveguide/coaxial
cable transition in its design. The waveguide may be of a
standard size (but need not be) and advantage of this may be
taken to facilitate the construction of the transition. This will
be covered in a later article.

As anexample of the design of a horn for a particular dish,
take a dish of diameter D = 36in, of depth ¢ = 4-26in for use
at 10,050MHz for which A = 1-174in. The focal length fis
given by D*/16¢ = 19-0in and the f]/ D ratio is therefore 0-53.
From Fig 2 the following values are obtained:

H-plane aperture A/A = 096; 4 = 096 x 1'174 =
E-plane aperture B/A = 0:78; B =078 X 1-174 =
and L > A% = 1-08in.

At this frequency, a suitable waveguide is No 16, [3]. The

1-127in
0:916in
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Fig 3. Horn design for use at 10,050 MHz with a dish of /D ratio
of 0-53

Dish/feed arrangements

Direct feed

This common method of feeding a dish is shown schemati-
cally in Fig 4. The horn lies along the axis of the dish and
points directly at its centre. The only adjustment necessary is
the distance from the horn to the dish; the horn is therefore
mounted in a bearing which is supported from either the
dish or its support structure. A practical version is shown in
Photo 1.

I the phase centre of the horn, that is the point source
from which radiation is assumed to emanate, were accurately
known, then it could be made to coincide precisely with the
focus; since it is not, the position of the horn is made adjust-
able within perhaps &+ 35 per cent of the focal length of the
dish. An approximate position of the horn can be obtained
by making a scale drawing of the system and by arranging
that the end of the horn intercepts lines drawn from the focus
to the rim of the dish, as shown in Fig 4,
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Photo 1. Practical version of direct feed arrangement

The main advantages of this method of mounting the feed
are its simplicity in conception and construction, its high
efficiency, and also that it leaves the back of the dish clear.
Mounting a dish accurately with respect fo its support
structure is obviously simpler if it is mounted symmetrically,
and with high-gain acrials having a beamwidth of perhaps a
degree or two this becomes a significant advantage.

The main disadvantage of this method is the bulkiness of
the feed support structure with dishes of long focal length.
However, if the structure is well engineered it should be
possible to demount it and, after transportation. re-assemble
it without affecting its alignment. If equipment is to be moun-
ted behind the dish and fed by waveguide, an awkward run is
required.

Waveguide or
coaxial cable
feed to horn

Fig 4. Schematic form of direct feed arrangement
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Rear feed

This method is shown schematically in Fig 5. The horn is
mounted from a bearing in the centre of the dish, and radi-
ation is reflected by a sub-reflector back on to the dish. The
phase centre of the feed is placed at the virtual focus of the
dish, which is the real focus as reflected by the sub-refiector.
For dishes of medium and long focal length, which is the
case considered in this section, a plane sub-reflector can be
used. Under these conditions, the horn “'sees™ a virtual dish
having the same // D ratio as the real dish, and therefore the
design of the horn feed is done using this ratio as described
earlier.
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Fig 5. Construction used 'n designing a rear feed system

The diameter of the sub-reflector should preferably
exceed 5\ in diameter, at which value the loss in gain due to
diffraction around the rim will be less than 0-5dB. However,
when small dishes are used at lower frequencies this size may
be impractical. Typical diameters used range from a third of
the diameter of the dish or small dishes to a tenth for large
dishes. If anything, the reflector can be made on the large
side as its effect in obscuring the dish is surprisingly small—
about 1dB loss for a reflector/dish diameter ratio of 0-3.

Once the diameter of the sub-reflector is fixed, then its
position is also fixed; the rim of the reflector must intercept
lines drawn from the real focus Fr to the rim of the dish. Its
position can be calculated from the relationship:

", G
m—EU-- c)

using the notation of Fig 5.

The position of the virtual focus Fy is the same distance in
front of the reflector as the real focus is behind. Fy then
defines the position of the phase centre of the horn feed.

The rules given above presume that optical theory is
obeyed precisely, which is not quite the case. For reasons
given carlier it will be necessary to adjust the position of the
horn relative to the reflector. It may also be necessary to move
the reflector closer to the dish by up to A/4, and the diameter
of the reflector should preferably be made slightly oversize to
ensure that it still intercepts lines drawn from the real focus
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Photo 2. Practical version of rear feed arrangement

to the rim ol the dish when in this position. It is well worth-
while making a scale drawing of the proposed aerial system,
both to help in the basic design and also to avoid the easily
overlooked factors, such as the positioning of flanges, which
may affect the range of adjusiment of the horn and reflector,

A common method of mounting the reflector is from
support rods bolted to the dish. As these rods are in the
strong field of the aerial, they should preferably be made
from an insulator such as Tufmul. If the support rods are
made equal in length, and mounted symmetrically on both
reflector and dish, then the assembly is to a large degree self-
aligning. An example of this construction is shown in Photo
2. A practical tip is to use four support rods rather than three;
if all four fit accurately, then it will be almost certain that the
reflector is well aligned.

With the above method, the position of the reflector is
fixed and independent of adjustments to the feed. A second
method is to mount the reflector from a sliding bearing on
the waveguide run to the horn. In this case the position of the
reflector will have to be adjusted as the feed is moved in and
out in order to maintain its position correctly with respect to
the dish. This process becomes less critical if the reflector is
made slightly larger than strictly necessary.

The main advantage of this method is that the support
structure is less bulky than when the direct feed is used, and
that the rear feed is more convenient if waveguide equip-
ment is to be fitted behind the dish. If the reflector is re-
moved, then the horn itself may be used as a low-gain
broad-beamwidth aerial. The disadvantages ol the rear-feed
arrangement are that the dish support structure must be
designed to avoid the feed, and an extra component—the
sub-reflector—needs to be aligned accurately, which compli-
cates construction and setting up.

Horn feeds for short focal length dishes

The methods given above for the design of simple aerial
systems are limited to dishes having an /D ratio exceeding
0-48, for the mundane reason that systematic design data for
the beamwidth of very small horns are apparently not
available. A method of avoiding this limitation, at the
expense of some complication, is described below.
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It was pointed out in the previous section describing the
rear feed method that the horn “sees™ a virtual dish which,
because the reflector is plane, has the same f/ D ratio as the
real dish. If, however, the reflector is suitably shaped, the
virtual dish the horn “sees™ can be made to have a focal
length either greater or smaller than the real dish. In the
Cassegrain system, the reflector is a hyperboloid, and in the
Gregorian system, elliptically shaped. In this article only
the Cassegrain system will be considered as the Gregorian
appears to offer no special advantages.

Two methods are given below for determining the precise
shape of the reflector required. The first isan elegant graphical
method due to G3IHWR, which is a recommended first step
even if the second method is preferred, that of calculating the
profile of the reflector directly. The second method produces
results in a form specially suited for machining the reflector
from solid material. Both methods will be described as a
series of steps using a worked example as a guide. If a calcu-
lator is used, par time for both methods is about 30min.

Graphical method

The notation to be used is given in Fig 6. Suffixes of r or v are
used to distinguish parameters associated with the real and
virtual dishes respectively. The completed construction,
actually for an 18in dish intended for 24GHz operation, is
shown in Fig 7.

. A i

Heal aean Ryperbe aa wib-refigctar

Fig 6. Notation used in the construction of hyperbolic sub-
reflectors

(1). Measure the diameter of the dish D = 18in, and its
depth ¢ = 3-673in.

Then fe = D¥/16¢: = 5-513in and fi/D = 0:3063, ic well
below the minimum value 0-48 for direct feeding by a horn.
(2). Calculate the profile of the dish for a reasonably large
number of values from:

Xp == _'l'r".,"b4fr - 0'0"5.!5)';2

+ye(in) xr(in) Zyrlin) xr(in)
0 5 113

1 0:04 6 1-63

2 018 7 222

3 041 8 290

4 073 9 367

The value of xr corresponding to yr = 9in should, of course,
equal ¢,. Plot the profile on squared paper, as shown in Fig 7.
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Fig 7. Example of graphical construction of hyperbolic sub-reflector

This profile may be transferred to card and used to check the
accuracy ol the dish, as well as the measurements and
calculations.

(3). Select the ratio /y/ D for the virtual dish, the diameter of
the refiector  and the position of the horn feed within the
limits:

(a) The ratio fv/D must exceed 0-48. Consider using
preferred values corresponding to horns flared only in
one dimension. No obvious upper limit.

(b) Diameter of reflector &: not critical, typical values of
d/ D being 0-1 for large dishes, up to 0-3 for smalldishes.

(c) Position of feed: again not critical. The feed may even
be fitted behind the dish, firing through a suitable hole,
if more convenient. Allowance must be made for its
adjustment.

When two of these three parameters are specified, then the
third is defined.

In this example a horn feed for 24GHz based on WG20,
and taking advantage of the special case where the horn is
flared in the B dimension only, will be designed. Thus the 4
dimension of the horn will be the internal width of the
waveguide, 0-420in, and A/A = 0:420/0-4918 = 0-85. The f/ D
ratio corresponding to this value is obtained from Fig 2: 0-49.
As the virtual dish has the same diameter as the real dish,
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then fy = 0-49 x 18-00 = 8-820in,
and ey = D¥16fy = 2-296in.
A reflector diameter d equal to 4-5in, which corresponds to
a d/ D ratio of 0-25, is selected. Then, in the notation of Fig 6,

— %{f, — ¢r) = 0:460in
and [ = %({v — ¢y) = 1*63lin

which values define the position of the reflector and feed
point with respect to the real focus Fr.

(4). The origin of the virtual dish O with respect to the real
dish O is given by fr + fv — [ — m = 12:24in.

(5). Using the same values of y as in (2), calculate the profile
of the virtual dish from the equation

Xv = )’vzf‘t'f\' = 002834,1\2.

Plotting the curve is easier if the values of xv are subtracted
from the value for Oy determined in (4):

ye(in)  xelin) 12:24 — xu(in)  Lyo(in)  xv(in) 1224 — x:(in)
0 0 12:24 5 07 11:53

1 0-03 1221 6 1-02 11-22
2 011 12413 7 1-39 10-85
3 026 11-08 8 1-81 1043
4 0-45 1179 9 2:30 994
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The value of xv corresponding to yv
equal .

(6). Join each of the plotted points for both dishes to their
respective foci, The points of intersection of lines corres-
ponding to the same values of yr and yv then define the
required hyperbola.

(7). Calculate the dimensions of the horn from the A/A and
B/ values given in Fig 2 corresponding to the ratio fv/D of
the virtual dish. In the example the A dimension was
originally specified as 0-420in; the B dimension = 0-72 x
0-4918 = 0-354in. The position ol the horn can be deter-
mined approximately by drawing it as in Fig 7, so that the
end of the horn intercepts the line drawn from the focus F. 10
the rim of the virtual dish.

= 9 should, of course,

1t is to be noted that while the construction given above
refers to a particular set of parameters, it is rather more
general inapplication than at first sight. First, if all the linear
dimensions are scaled by a constant factor, then the geo-
metry obviously remains unchanged; the construction is
identical in form to all others having the same fi/ D, fv/ D and
d/ D ratios. Second, the same construction also applies to any
feed for any other frequency which is suitable for illumi-
nating a virtual dish having the // D ratio specified.

Not quite so obvious is that this particular construction
holds for a range of related values of fx/ D, fv/D and d/ D. 1f,
for example, the parts of the construction corresponding to
¥r, ¥y = 9 are ignored, the same hyperbola will be generated,
although smaller in size. It may be practical, therefore, 10
generate quite general design information rather more
simply than one first supposes.

Mathematical method
This uses the notation given in Fig 6.

(1). Select or calculate values of fz, f+, d, I and m as described
above in steps (1) and (3).
(2). The equation of a hyperbola is

B2=a+ et —1)

where x is measured from the midpoint between the real and
virtual foci, and

= L W — 00 _ 024120,

BT
and e = ¢ t i) = 4:334,
2a

The equation of the hyperbola required is therefore:
x* = 0-05819 + 0-05623)*

from which the following values may be calculated:

+ y(in) x(in) x — 0-241(in) = y(in) x(in) x — 0-241(in)
0 0-241 0 1:250 0382 0-141
0-250 0-248 0007 1-500 0-430 0-189
0-500 0269 0-028 1:750 0-480 0-239
0750 0-300 0-059 2:000 0-532 0-291
1-000 0-338 0097 2:250 0-586 0345

By subtracting the “*zero” value 0:241 from each of the values
of x, the x and y co-ordinates are in a form more suitable for
plotting profiles for checking potential reflectors, or for
machining a reflector from solid.
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Practical reflectors

Both the graphical and mathematical methods for determin-
ing the shape of the reflector give data which are very precise
in terms of a wavelength at amateur operating frequencies.
Reflectors machined to these dimensions can readily be made
accurate to within a few thousandths of an inch, which
represents a maximum error in the region of A/100 even at the
highest frequencies at present available. Clearly, such an
error can be ignored, and the opportunity of having at least
one part of the equipment virtually perfect should not be
missed.

The question arises of how close the shape of the reflector
must be to that of a perfect hyperboloid. A general rule
applicable to dishes is that the peak error should be less than
AM10 at the operating frequency. Perhaps a good guess for
sub-reflectors is to reduce this value by the ratio of the real
and virtual dishes, f\/fr, which factor may range from about
15 to 4. On this basis, if two curves are drawn parallel to the
hyperbola as developed and spaced by this fraction of a
wavelength, then any reflector having a profile which fits
between these curves will be suitable, Obviously there will be
a greater freedom of choice at lower frequencies.

The material used to construct the reflector need not be
solid. Wire mesh can be used provided that the maximum
dimension of the holes is less than A/10. Alternatively, the
reflector can be built up f