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KW ATLANTA
HIGH POWER
TRANSCEIVER

500 watts PEP, 10-80

metres; SSB, AM, CwV,

Built-in 100KHz
crystal calibrator,

ELECTRONICS
LIMITED

choose

Jor reliability

KW 2000A KW VESPA KW 1000 KWw 201

558 TRANSCEIVER Mark Il LINEAR AMPLIFIER AMATEUR BANDS
180 watt PEP, 10-160  TRANSMITTER FOR 1200 watts PEP with ~ COTITDRICATIONS

metres, complete  ALL H.F. BANDS built-in psu and .
AC psu, VOX, 220 watts PEP SSB, SWR indicator. SSB CW. and AM:
A AM. CW. 10-160 metres.

Write for illustrated detailed specification on the above
and our list of KW Tested, ‘Trade-in' equipment

K. W. ELECTRONICS LIMITED

| HEATH STREET, DARTFORD, KENT
TELEPHONE: DARTFORD 25574 CABLES: KAYDUBLEW DARTFORD

Other KW Products: KW Antenna Switch (3 position), KW E-Z Antenna Match Unit, KW PEP Meter, KW Match SWR Indicator
KW Low-Pass Filters, KW Trap Dipoles, KW Balun, KW Dummy Load, KW @ Multipliers
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"EA"'IK" Amateur Radio Equipment

DEFERRED CREDIT TERMS BY ARRANGEMENT (OVER £10 U.K. ONLY)

SB-101 80 Through 10 Metre SSB Transceiver... 180 waus
PEP S5B, 170 wates CW (the practical power level for fixed/mobile
operation), Features USB/LSB on all bands, PTT & YOX. CW side-
tane and more. Unmatched engmeermg and design,
Kit K/SB-101, 23 Ibs., £185.12.0. P.P. 9

Ready to use A.FSB-IN £225.12.0, P.P. 9/,

HW-100 5 Band SSB-CW Transceiver . . . Solid-State FET VFO
covers 80-10 merre bands, Switch selector USB LSB or CW. 180 watts
input PEP S5B, 170 watts input CW. Crystal filcer.

Kie HW/100 18ibs £125 P. & P. 9/- Ready-to-use £165 P. & P 9/-

O 0000000000000 OO |'|III|III'['I[I'II}IIIIIIIJII‘II 1000000000,

SB-410E Signal Monitor Scope .. cperates with transmitters on
160 through &6 metres at power levels from 15 watts through 1 kw,
Shows transmitted envelope. Operates with receiver IF's up to 6 Mcfs,
showing received signal waveforms, Spots over-medulation, etc.
Kit K/SB-610E, 14 |bs. £41. 14 . 0. P.P. 10/6,

Ready to use A.JSB—-HDE £51, 14.0. P.P,10/6,

ISR O \IHI_U_II\EI]IIlI_II_I]lI]I|_!|_I1IIl_III_IIII4IItI|l|i|||n|III!IIIIIIIIHIHIIIIH\IﬂIIH’HHIIL.\

SB.200 KW SSB linear Amplifier . .. 1200 watts PEP input S3B,
1000 wates CW on 80 through 10 metres. Built-in antenna relay,
R meter, and power supply. Can be driven by most popular 55B
transmitcers (100 watts nominal output).
Kit K/SB-200, 41 |bs., £120. 18,0, P.P. 10/6 .
Ready to usuAISB-ZUﬂ £145 . 18.0. P.P.10/6.

LR i

HP-13 Mobile and HP-13 Fixed Power Supplies. .. For the
" Single Banders" and SB-101. Provides all necessary operating
voltages with excellenc dyn:mnc reguiatlon
Kit K/HP-13,7 Ibs.,, £37.2, 0. P.P, 6/-.

Ready to uu A!HP-!3E £44.2,0. P.P.6/-,
Kit K/HP-23E, 19 |bs., £30.18. 0.

Ready to uu AIHP-BE £36.8.0. PP.9/-.

A OO

A0

SB-620 “SCANALYZER" Radio Spectrum Monitor and Analyzer.
New narrow sweep widths with crystal fileer for single channel analysis,
10 Ke/s,, 50 Kc/s, Variable width to 500 Kc/s, Styled as SB series,
Kit K!SB-&RD. £64.14.0. P.P.10/6.

Ready to use A/SB-620, £77.4.0. P.P. 106,

000000000 RRARALACE BRI

5B-640 External LMO for SB-101 ... Provides Linear Master
Qscillator frequency control or either ul' two crystal controlled fre-
quencies for a :aul of five frequency control optians, Power supplied
from $B-101 Tra

Kit K/SB-640, 9 Ibs., £51.6.0. P.P. 10/6. Ready to use £56 :0.‘:

IO RSO LT I'lIII'IlhIIfI'IFIJFI |

GR-64E Short Wave Receiver... Covers 1 Mc to 30 Mc/s., plus
550 kefs. to 1620 kc/s. AM band. Many special features for such a
modest price. For 115, 230v, 50/60 c/s. A.C. mains operation.

Kit K/GR-64E, £22.9.0. P.P.9/-. Ready to use £29.9.0. P.P, 9/-,

GR-54 Short Wave Receiver covers 2 MHz- 30 MHz plus 550 kHz-1550
kHz AM band. 180 kHz-420 kHz band. 6" « 4" PM speakers, Mains Op.
Kit K/GR-54, £50. P.P. 9/-.

Ready to use A/GR-54, £63.6.0. P.P. 9/-,

SEE HEATHKIT MODELS AT GLOUCESTER=Bristol Rd. Tel: 29451. LONDON -233 Tottenham Ct. Rd., Tel: 01-636 7349
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HEATHKIT Amateur Radio Equipment

LOWEST POSSIBLE INTEREST RATES TO ASSIST OWNERSHIP OF HEATHKIT MODELS

SB-401E Amateur Band SSB Transmitter... 180 watts PEP
S5B, 170 watts CW on 80 through 10 metres. Operates "Transceive”
with SB-301—requires SBA-404-1 crystal pack for independent operation.
Kit K/SB-401E, 34 |bs,, £157 . 10. 0. P.P. 10/6.

Ready to use £192.10.0. P.P. 10/6.
SBA-401-1 crystal pack, 1 Ib,, £17.3.0.

0000

$B-30{E Amateur Band Receiver...S5B, AM, CW and RTTY
reception on 80 through 10 metres 4+ 15 MHz WWV reception.
Tunes 2 metres with SBA-300-4 plug-in converter.
Kit K/SB-301E, 23 Ibs., (less speaker) £140. 12. 0. P.P. 9)-,

Ready to use A/SB-301E, £170.12.0. P.P. 9/-,

OO 0000000000 OO

MODELS

HW-12A
(80m.)

HW.32A
{20m.)

HW-12A and HW-32A Filter-Type SS5B Transceivers...100
waees PEP input TX. |uV sensitivity RX. PC Board. Pre-aligned
circuits. Power required: 800v. D.C. at 250 mA., 250v D.C. at 100 mA,
—125v, D.C. at 5 mA., 12v A.C. or D.C, ac 3-75A,
Kit, either model, £60.3.0. P.P. 10/6.

Ready to use £74.13. 0. P.P, 10/6.
GH-12 Push Talk Micrephone Ready to use £4.3.0.

HW-17 2M Transceiver. Range 143-2-148:2 MHz.
Kit K/HW-17 (less crystals) 1716, £69.,2. 0. P.P, 10/6,
Kit K/HW-17-1 DC supply 516. £13.19.0. P.P. 4/6.

0 0 OO0 0O A D

RA-1 Amateur Bands Receiver ... Covers 10-160m. Half-lattice
crystal filter at 1:6 Mcfs. Switched USB and LSB’ or S5B. Provision
for fixed, portable or mobile users.
Kit K/RA-1 £39.,16.0. P.P,9/-

Ready to use A/RA-1, £53.0.0 P.P. 9/-.
GC-1U “Mohican” General Coverage Receiver...10 tran-
sistors, 5 diode circuit. Tunes 580-1550 kefs. and 1-69-30 Mefs. in
S bands. 6% x 4" speaker.
Kit K/GC-1U. £38.8.0. P.P. 10/6. Ready to use A/GC-1U £46.8.0.

1000000000000 OO O A

$8-310 10 Band Professional SW Receiver, Covers six SW broad-
cast bands {49, 41, 31, 25, 19 and 16 Metres. 80, 40 and 20 metre amateur
bands . .. 11 metre CB. 5 kHz xtal filter incl. for AM, 5.5.B. and C.W
listening. Many special features.
Kit K/SB-310 (less skr) £138.,12.0, P.P. 9/-,

Ready to use £148.12.0. P.P.9/-
Optional c.w. and s.s.b. filter available as extras.

=

DAYSTROM LTD., pepe. REt, GLOUCESTER :
[ Enclosed is £,..c.cviaiiinsinnnnnnapost paid UK. i
[] Please send, model(s).....oiivunnnnensnensimmrniinsinssnsnsanseceions
[ Please send FREE Heathkic Catalogue. I
A complete line of test instruments for l
the Amateur Radio Station. The V-7A NAME .....ooon AR e R P
YFM and RF probe. The MM-IU Multi- I
meter. The OS-2 Portable Oscilloscope and many more instruments ADDRESS ......
are fully described in the latest Heachkic catalogue. Prices and specifications subject to change without notice. ]

BIRMINGHAM - 17/18 St. Martin’s Hse., Tel: 021-643 4386
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LOWE ELECTRONICS

50/52 Wellington Street, Matlock, Derbyshire. DE4 3GS
Telephone Matlock 2817 (2430 evenings)

HAPPY NEW YEAR

SOMMERKAMP

doube it will not be a very happy new year for Lowe Electronics—this
50%, surcharge on imports has hic me and hit me real hard. Right where it
hures most, smack bang in the middle of my pocket! It's making me grunt,
boy, I'll tell "ee! Scill, if ic gets the Country out of a mess, fair enough, |
will have to economise a bit and not import so much, However, | will as far
as | possibly can, keep prices stable and | will naturally continue to flog
what | consider to be the best value for money on the market—Sommer-
kamp, Inoue and Star., | have tried other makes, checked performances with
good test gear and every time | just have to come back to Sommerkamp,
Inoue and Star. Maybe I'm stupid, | could make more maney selling other
brands, but | starced this business with che object of giving best value for
money and by golly, I'm going to stick to that principle, 50%, surcharge or
no 50%, surcharge! I'll raise the money somehow. Those of you who know
me and have dealt with me probably even believe this nonsense—chose
of you who don't know me most certainly won't believe it, so just
think about the small ads. Mot many Sommerkamp, Inoue or Star
bits secondhand are there! And che very few that are for sale haven't
dropped much from their new price, have they?! Must bea moral somewhere!
Maybe this crooked liar Bill Lowe isn't 50 far from che tructh after all.
Anyway, ta get down to solid flogging—in the new line in stock ac the time
of writing | have the entire Sommerkamp line with the exception of the
FT-250 which is expected any time and the price will be well under
£200 0s 0d. Incidentally, last month | said | would be getting the kit version,
but the addicional cost of the built up version is so small chat when | apply
my standard of value for money, the built up version wins every time.
Don't forget the built up version is tested before sale and carries a worth-
while guarantee, whereas the kic has neither, so in spite of the fact that the
kit is a much mare attractive profic maker from my point of view, | have to
come down in favour of the builc up version, Stupid honest idiot thac | am!
Also in the new line, Inoue of course—a complete rig for £180 0s 0d. Mot
only a complete rig, but a damn’ fine rig. Once again, top value for money,
Also Star 5T-700, SR-700 and SR-200. Being in a confidential and honest
mood, let me warn you that in view of the 50", import surcharge. | am
eutting impores of Star, s they will be scarce for a time, After the current
bateh are sold, there won't be any more till April or May. | don’t know why
I'm pushing this stufi—I juse have to cut down on imports so every one |
import will be spoken for, so what's the point of advertising it. Let's push
some of the smaller stuff and the secondhand scuff—get some loot in the
bank so thac | can import some more Inoue!

SECONDHAND RECEIVERS:

HR-22 £80 0. 0 BRT 402E £600.0
EDDYSTOMNE 770U £60 0.0 RME 4350, Amateur
EDDYSTONE 740 £150.0 Band £€450.0
Siemens 745 £600.0

RA1 £3210.0 HALLICRAFTERS
LAFAYETTE HAT00 £250.0 SX140 £100.0
KW1201, mint £900.0 GELDSO G209 £300.0
HROS500, A1 £3500.0 £100.0
SOMMERKAMP HAMMARLUND

FR-100-B £900.0 SP&00IX £850.0
KW76 £200.0 S$X128 (fault in xtal
TCS12 £120.0 filter) £1210.0
NEW CODAR AT5's and PSU's now in stock.
SECONDHAND TRANSMITTERS:

W32 £500.0 NATIONAL 200,

KW VALIANT £200.0 complete with p.s.u.
FT-100-B £1650.0 kit £1850.0
TEST GEAR:
Laboratory audio oscillator, a thing of beauty £250.0
Taylor sig. generator, 100 k/cs to 45 Mc/s £100.0
Crystal activity tester, 193A £310.0
Solartron CD513S, DC to 10 Mc/s 'scape, mint £450.0
Cossor Ganging oscillator £30.0
Marconi TFBB5A video oscillator, mint £45 0.0
Industrial Electronics 1300 'scope, tiny thing £150.0

STAR INOUE

SUNDRIES:
BC?1? QRO ATU £150.0
Plain morse keys, polished brass with ball bearing pivots 18. 6
CW practice sets, key plus buzzer 15.0
GDO's, Tech TE18, 240vac 300 kHz 220 MHz £1110.0
SWR bridges, Hansen SWR3, 50 or 75 ahm £310.0
Bug keys £40.0
Electronic keyers DAI1 £160.0
Katsumi CW Monitors. High speed relay, built in with

spare contacts for break-in CW £715.0
Headsets, low impedance, padded £22. 6
ARS8 manual reprints 15.0
VHF/UHF 50 ohm dummy loads £210. 0

Tubular trimmers, 5-5 pF or 3-15 pF 1/- each or 10/- doz. Feedthroughs,
500V - 1000 pF screwtype 1/- each ar 10/- a doz. Standard Belling Lee coax
plugs, metal, 1/4d, sockets 1/-. Octal, B7G or B9A plugs 2/6d each. SE-05
1000 piv 500 mA rectifiers, the ones you can trust, 4/6d each. Panel indicator
lamps for standard lilliput bulbs, red or green, 2/6d each. Lilliput bulbs 1/-
each. PL259 plugs 5/- each, reducers 1/3d each, sockets 5/- each. | have a
very nice line in brand spanking new capacitors. Top quality at junk prices.

ELECTROLYTICS:

Can type with mounting clips.

100mF/350V 5/6: 100-100mF/350V 6/8: 100mF/450V 7/2; 40-40/500V 7/3;
100mF{500V 7/9; 100-100/450V 13/2.

Minute low voltage types: 16mF/16V Bd each; 7/- a doz: 10mF/16V 6d each,
5/- a doz: 100mF/12V Bd each, 7/- a doz; 1000mF/12V 6d each, 5/- a doz.
30mF{16V 8d each, 7/-a doz; 100mF/16Y 1/- each, 10/- a doz.

TANTALUMS:
4/20V, 4/38Y, 8/9Y, 8/20V, 10/12V, 16/20V and 100/12V—all at 1/6d each,
Believe it or not, lads, these are normally around the 12/6d mark!

DISCS:
.01/500V &d each, 5/- doz; .001/500V 4d each, 3/6d a doz; 50 volt types .002,
.005, .01 3d each, 2/6d a doz: .02, .05 4d each, 3/6d doz.

SWITCHES:
DPDT slide switches wich centre off 2/-.

KNOBS:
2% in dia fluced 2/-, ARB8 type 1§ in 1/6d. 1:5/16 in 1/34,

Crystal holders HC6/U 1/- each, 10/- a doz.
75 or 300 ohm feeder good for 200W 6d. a yard,

WELLER SOLDERING GUNS:

“* Expert "'—dual heac 100/140W X £312. 0
" Expert "' —kit with solder, spare tips, seldering aid, brush and

spanner, in STrong carrying case £317. 6
" Marksman ""—25W £111.0

* Marksman "—25W kit with solder, 2 spare tips and soldering
aid £21.6

Canverters 21 or 28 Mc/s. These are hot stuff—twin triode cascode r. f,

12AT7 low noise mixer/xtal osc. and 6AU6 LF. out. The output is
5—5 5 Mc/s (21 Mc/s) and 5-7 Mc/s (28 Hqs] They require 6'3 vac and 150-
200vdc and are excellenc value at £7 10.

POSTAGE: Please allow lois for postage. We willl refund any excess.

All the lovely new stuff can also be inspected at Alan Whitford's, GIMME,
37, Chestnuc Drive, Polegate, Sussex, evenings and weekends, for those
who can’t get over to Matlock, ar who are scared they'll get trapped in a
blizzard! (We haven't dug 'em all out fram last year yet!) If you can’t get over
to either Alan or myself, send me a s.a.e. and I'll send you my latest liscs.
73
The Bandit
VEBDP/G3UBO
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Eddystone

BRITISH MADE

Amateur communications receivers

RS

EC10 communications receiver

The fully transistorized EC10 communications receiver,
supreme in its class, covers both medium-wave
broadcasting and all shortwave service to 30 MHz. In-
corporating the famous Eddystone tuning drive, with
logging scale and auxiliary vernier, shortwave reception
is particularly simple. Battery-operated or from optional
a.c mains unit.

An amateur bands double-conversion
superheterodyne receiver, for a.m, c.w,
and s.s.b reception. For all amateur
channels between 1.8 MHz and 30 MHz in
nine 600 kHz bands with 28 MHz to
30 MHz in four bands.

Primary features. Crystal-controlled 1st
oscillator, 2nd oscillator with continu-
ously variable selectivity to 50 Hz, muting
switched or by external relay, twin noise
limiters, for a.m/c.w, and s.s.b, short-
term drift better tham 20 Hz and less than
100 Hz in any one hour, 'S' meter cali-
brated in nine levels of 6 dB and dB
levels beyond ‘S9', two a.g.c time
constants, deep slot filter, independent
r.f, i.f, and audio gain controls with
outputs for f.s.k and pancramic adaptor.

EA12

940 H.F communications receiver

An outstanding 13-valve receiver with two r.f and two i.f
stages, silicon diode noise limiter circuit and high
quality push-pull output. Built to a professional
specification, facilities include provision for c.w, a.m,
and s.s.b reception over the range of 480 kHz to 30 MHz
in five bands. Suitable for 110/125 V and 200/250 V.
40-60 Hz a.c mains.

Comprehensive information from your Eddystone distributor or: Eddystone Radio Limited,
Eddystone Works, Alvechurch Road, Birmingham 31. Telephone: 021-475 2231. Telex: 33708

A MARCONI COMPANY

RADIO COMMUNICATION JANUARY, 1969
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GAREX ELECTRONICS

MOBILE SOLID STATE POWER UNITS AND RF CONVERTERS READY BUILT OR IN KIT FORM

Q@V03-10.2 metre TRANSMITTER KIT
6BH6-6BHE-QQV03-10-QQVY30-10. 6 or 12 volt heaters. Inc.
Valves AE relay 6 or 12 volt. Less Crystal 8 MHz. Modulater,
P.S.U. & Chassis. Delivery 14 days.

2 metre canverter AFZ 12 {st RFamp. AFZ 122nd RFamp:
AFZ 12 esc-multiplier GEX 66 mixer: or equivalent transistors
of equal performance. Built on printed circuit, Will operate
from 8 to 14 volt neg. or pos, earth. Space inside case (5" = 27

» 67) to take batctery for portable use. |F adjustable from 12 to
29 MHz. Crystal supplied is in this band, but cannot be speci-
fied at this price. Low noise figure. Guaranteed for 3 monchs.
Postaga 3/6. Delivery 14 days.

Garex ABP70. Transistorised 70cm converter, GM0290a
grounded base RF amp. GMO0290a mixer. Two trough line
circuits at 432 Mc/s. Cathodean YHF crystal. 4¢ db. noise
figure. Bulf: on copper clad fibre glass laminate and housed
in4fin. x 3%in. % 2 in. diecast box. IF 28-30 MHz ex stock;
others to ordur over 20 MHz. 12 volt DC operation.

Postage 3/6 £14 17 0
NEW POPULAR
12 volt DC input. 300v DC 150ma output, or 175v at 100ma.
Built on aluminium chassis 6 in. = 4in. X 2} in. with Toroidal
transformer (24 in, x 2in. % 1§in. }mounmd on top of chassis,

Postage 4/6 £6 18 &

HEAVY DUTY

12v DC in. 3%0v DC 200ma ouc.: or 160v at 145ma, Built on

chassis 8 in. x 5 in. x 24 in. with Toroidal transformer

(2fin. h. % 24 in.w. x 24 in.) and large heat sink mounted on

top of chassis. Postage 6/6 £8 18 6
DE LUXE DUAL OUTPUT

12v DC in. 400v DC 200ma out plus 250v at 150ma; or 200v

only. Available on relay version. Built on aluminium chassis

8in, % 5in, ¥ 24 in, with Teroidal transformer (3} in. h x

22 in. w, % 24 in.) and heat sink mounted on top of chassis.

Postage 6/6 £11 15 0

All above available with inputs and outputs relay controlled at

37/6 extra. All unies are fully fused, Transformers are com-

pletely potted, Negative or positive ecarth without change,

complete and working with 3 monchs Guarantee, Delivery 21

days. Qutputs are measured with mobile vehiclies. With static

vehicle they will be a little lower,
KITS

2 metre transmitter kic (4m version available shortly).

EBHE—6BHE—QQV03-10—QQV03-20a. 6 or 12 volt heaters.

Includes AE relay, & or 12 volt; and kit of spare valves. Full

circuit and point to peint wiring instructions. ltems not

included: Chassis Crystal (8 MHz), Medulator or P.5.U.

£417 6

Delivery 14 days. £14 5 0
Or less spare set of valves: £11 5 0.
Based on ready built units less chassis, All components,
Teroidal transformer, relays and circuic supplied.
POPULAR Postage 4/6 £3 15 0

HEAVY DUTY Postage 6/6 £4 12 0

DE LUXE DUAL Postage 6/6 £6 18 &

MOBILE SOLID STATE MODULATED KITS
De Luxe 12 volt input, 15 watts output. Pre-tested wired and
dipped printed circuit boards. OC700a and OAS81 limiter.
NKT 224 emitter follower. NKT223a amplifier. NKT224
emitcer follower. NKT404/OC35 driver. Push Pull NKT404/
OC35 ocutput. Complete with transformer (includes P.A.
winding) to match QQV03-20a. Inc. tailored mike, press to
talk 300-3500 Hz. Average wiring time 30 minutes. Less
chassis. Postage 6/6 £7 17 6

Standard Model 12 volts input, 15 watts output, OC71 amp.
OC72 amp. on pre-tested wired and dipped, printed circuie
board. NKT404/404/OC35 driver. P.P. NKT404/QC35 output.
Including transformer to suic QQV03-20a. Inc. tailored mike
300-3500 Hz. Less chassis. Postage 6/6 £4 15 0
Q@@VY03-10 modulator and audio amplifier dual purpose kit,
relay switched. OC 200 med. compressor, NKT223 emitter
follower, NKT223a Tx meod. amp and Rx audio amp. NKT
223a emitcer follower. NKT404 Tx and Rx driver. P.P.
MNKT 404 Mod. and Audio output. Complete with trans-
formers. Pre-tested wired and dipped printed circuit board.
Ine. tailored mike, press to talk. 300-3500 Hz. Less chassis
Postage 4/6 £4 18 &

Built with selected radiotelephone componenes.  All kits in-
clude instructions & circuits, Megative or positive earch,
Delivery ex stock unless otherwise stated. QQV06-40a/5894. £2 0 0

QQV03-10 6/6

QQV03-20a/C1134 38/6

TDO3-5/DET 23. 2000 MHz Disc Seal triode 12/6
EBBCC 5/0, 6AM4 B/6, 12AXT 3/6.

Transistors DT1602
Modulation Transformers
6V6/ELB4p pro QQVY03-20a
6AQSpp to QQV03-10

Single EL84 to QQV03-10

Yalves

Postage 4/6 17 &
Postage 36 12 &
Postage 3/6 10 0
Transformers

Toroidal transformers for transiscor power supplies. With

secondary taps up to 390V 200ma 12V. DC input. New 23}h x

24 % 2% circuits provided £2 7 6

Aerial relay up ro 200 me/s 25 watts év or 12v coil 50

Edge reading British 100 microamp calibrated in DB's scale
slides out. Depth 3 in. overall width 2} in. height 1% in. £ 7 6

Postage packing insurance 2/6 except on valves large type |/- & small cype 6d each. Orders over £2 post free unless otherwise stated.

SATISFACTION GUARANTEED OTHERWISE MONEY REFUNDED

GAREX ELECTRONICS CHINNOR, OXON

Callers welcome by arrang

G3MMIJ Kingston Blount 476 ex. ZS6 QP

Nar\:hern Ag::nl:s Derwr:n: Radio, Scarborough, an)-:shlru. Tel. Sca 63982,

DISCOUNT

=307
10 0 BRANDED CARPETS

Wiltons ® Axminsters @ Orientals @ Tufted
3 in our shawiaame in Landon,
£200,000 Carpets on display 5.5 S S e
@ All makes available with full Manutacturers’ Guaraniees,
@ No imperlect goods sold. @ Free delivery in UK.
@ Expert filting service available mos! areas.
Weite thaling requriements of for infeadugivm (@ thamioom s in moll mada cilies. Free Brochure,
Open 300 1o 530 Monday 1o Fridsy, Sat 900 10 (Manchester 300 1o & 00)

DODSON-BULL CARPET CO. LTD

LONDON: 5 & 6, Old Bailey, E.C.4. Tel: 01-248 7971 (10 lines)
MANCHESTER: 55-61, Lever Slreet, Tel: 061 236 2687/8/9

NOW!
in the South West

A comprehensive service for the Amateur and Electronics
Constructor, At the time of going to press we are negotiat-
ing to become stockists of EDDYSTONE, CODAR,
JACKSON, SINCLAIR, LAFAYETTE, TRIO, RADIO-
SPARES, ELECTRONIQUES COMPONENTS AND
EQUIPMENT.

Turn off seafront dead opposite Pier Bandstand into
Lennox Street and then take Third on Right (only 300 yards
from seafront).

DORSET RADIO LECTRONIC SUPPLIES  G3BKV
29 WALPOLE STREET, WEYMOUTH, DORSET

NEWCASTLE-upon-TYNE: 83.85, Blackelt St. Tel: 20321 or 21428
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RADIO SOGIETY OF GREAT BRITAIN

FOUNDED 1913, INCORPORATED 1926
MEMBER SOCIETY INTERNATIONAL

AMATEUR RADIO UNION

PATRON: HRH THE PRINCE PHILIP, DUKE OF EDINBURGH, KG

OOUNCIL 1969

PRESIDENT

J. W. SWINNERTON, TD, B.Sc.(Econ), G2YS

IMMEDIATE PAST PRESIDENT Jd. C. Graham, G3TR

HONORARY TREASURER

N. Caws, FCA, G3BVG

ORDINARY ELECTED MEMBERS MEMBERS ELECTED BY ZONES

B. Armstrong, G3EDD

E. G. Ingram, GM6IZ

G. R. Jessop, G6JP

L. E. Newnham, BSc., G6NZ

R. J. Hughes, TD, DLC., G3GVV
A. F. Hunter, GM3LTW

H. E. McNally, GI3SXG

F. K. Parker, G3FUR

R. F. Stevens, G2BVN J. R. Petty, G4JW
G. M. C. Stone, C.Eng., MIEE, MIERE, G3FZL D. M. Thomas, GW3RWX
E. W. Yeomanson, G3IIR G. Twist, LLM, G3LWH

GENERAL MANAGER
SECRETARY

REGIONAL

A, E. Dowdeswell, G4AR
C. P. Pope, BRS29306

REPRESENTATIVES

Region 1.—North Western.
Region 2.—North Eastern.
Region 3.—West Midlands
Region 4.—East Midlands.
Region 5.—Eastern.

Region 6.—South Central.
Region 7.—London.

Region 8.—South Eastern.
Region 9.—South Western.
Region 10,—South Wales.
Region 11.—North Wales.

Region 12.—North-East Scotland.
Region 13.—South-East Scotland.
Region 14,—West Scotland.
Region 15.—Morthern Ireland.
Region 16.—East Anglia.

Region 17.—Southern.

B. O'Brien, G2AMV, 1 Waterpark Road, Prenton, Birkenhead, Cheshire.

K. Sketheway, BRS20185, 51 Baret Road, Walkergate, Newcastle upon Tyne.

R. W. Fisher, G3PWJ, 47 Elmshurst Drive, Kingswinford, Brierley Hill, Staffs.

F. C. Ward, G2CVV, 5 Uplands Avenue, Littleover, Derby.

J. Granfield, G5BQ, St. Lukes, 47 Warren Road, Cambridge.

W. Lewis, GBML, 34 Clevelands Avenue, Cheltenham, Gloucestershire.

A. Thorogood. G4KD, 35 Gibbs Green, Edgware, Middlesex.

N. T. Williams, G3MDO, Seletar, New House Lane, Thanington, Canterbury. Kent.
Thorne. G3PQE, Jessamine House, Chapel Allerton, Axbridge, Somerset.

H. Parsons, GW8NP, 90 Maesycoed Road, Heath, Cardiff, Glam.

Williams GWB3LCQ, " Dwyros,"” 12 Penrhos Avenue West, Llandudno Junction, Caerns.
J. Maclntosh, FCCS MIERE, FAIA, GM3IAA, Broom Park, Cradlehall, Inverness,

G. P. Millar, GM3UM, 8 Plewlands Gardens, Edinburgh 10.

N. G, Cox, GM3MUY, 191 Maxwell Avenue, Westerton, Bearsden, Glasgow.

J. Thompson GI3ILV " Albany," Newry Road, Armagh, N. Ireland.

W. J. Green. G3FBA, Meadway, Links Avenue, Brundall, Norwich, Norfolk, NOR 86Z
C. Sharpe, G2HIF, 20 Harcourt Road, Wantage Berks.

S.
L.

P.
D.
J.

C.
M.

CERTIFICATES MANAGER
FILM LIBRARY CURATOR

C. R. Emary, G5GH, c/o RSGB HQ.
R. A, Cathles, G3NDF, 4 Dawnay Road, Great Bookham, Leatherhead, Surrey.

INTRUDER WATCH ORGANIZER C. J. Thomas, GW3PSM, 59 Maendy Way, West Pontenwydd, Cwmbran, Mon-

PUBLIC RELATIONS OFFICER

QSL BUREAU MANAGER

mouthshire.

Mrs Sylvia Margolis, 95 Collinwood Gardens, Clayhall, liford, Essex.
A. 0. Milne, G2MI, 29 Kechill Gardens, Bromley, Kent.

RECORDED LECTURE LIBRARY
CURATOR A. O. Milne, G2MI, 29 Kechill Gardens, Bromley, Kent.

SLOW MORSE PRACTICE

TRANSMISSIONS ORGANIZER M. A. C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex.

V.H.F. MANAGER
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New VHF|UHF Publication
Postal Delivery of Radio Communication
Council Election Results

New VHF-UHF Publication

VHF CommunicaTions, the international edition of the
well-established German publication UKW-BERICHTE.
is an amateur radio magazine especially catering for vhf,
uhf and microwave technology.

VHF CoMMUNICATIONS specializes in the publication of
exact and extensive assembly instructions for transmitters,
receivers, converters, complete transceivers, measuring and
auxiliary equipment, which can be easily duplicated. The
latest advances in the semiconductor, printed circuit, and
electronic technology are considered in great detail. All
special components required for the assembly of the described
equipment, such as epoxy printed-circuit boards, trimmers
and coil formers. as well as complicated metal parts and
complete kits, are available either from the publisher or
national representative.

VHF CoMMuNICATIONS also features information regarding
the development of electronic equipment, measuring methods,
as well as technical reporis covering new techniques, new
components and new equipment for the amateur.

VHF CoMMUNICATIONS is a quarterly, published in Febru-
ary, May, August and November. Each edition contains
roughly sixty pages of technical information and articles.
The annual subscription is US $£3.00 or national equivalent;
individual copies are available for US £1.00, or equivalent.
Every copy is despatched in a sealed envelope by surface
mail, although it can be sent via airmail if this is desired;
the subscription rates for this service can be obtained from
either the national representative or direct from the publisher,
who will be only too pleased to supply any further informa-
tion.

Editors: Robert E. Lents, DL3WR, and Terry D. Bittan,
G31VQ/DIORQ.

Publisher: UKW-BERICHTE, D-8520 Erlangen, Glei-
witzerstr, 45, Federal Republic of Germany.

Representative for the UK: Mr D. Hayter, G3JHM, 4
Newling Way, High Salvington, Worthing, Sussex.

QSL Bureau Sub-Managers

Holders of calls in the new series G3YAA to G3YZZ
now being issued, should note that their QSL Bureau Sub-
Manager is: P. R. Cheesman, G3KDE, 10 Nursery Road,
Hook End, Brentwood, Essex.

10

Postal Delivery of Radio Communication

Despite the exuberance of the Postmaster-General in
the House of Commons the two-tier postal delivery system
has been an unmitigated failure in so far as our Journal is
concerned. The Society is now paying at least an additional
£50 per month for a delivery service that is, frankly, appal-
ling. Many telephone calls have been received at Head-
quarters from irate members complaining of non-delivery
up o nine days after the Journal has been posted at Letch-
worth. Complaints made to local Postmasters seem (o have
little effect and it is now suggested that complaints from
Members should be addressed to: Mr D. A. Hyams,
Operations Controller Group 6, King Edward Building,
King Edward Street, London, ECI,

When writing the Radio Communication wrapper should
be enclosed.

Amateur Radio

There is to be a World Administrative Radio Conference
in 1970, to deal with Space Radio Communications. The
International Amateur Radio Union must therefore, be very
much on the alert, so that any suggestions thalt might
adversely affect Amateur Radio frequencics can be immedi-
ately countered.

To provide information about Amateur Radio for Govern-
ment Officials, Administrators and Delegates, who attend
such Conferences and who, as likely as not, know little about
Amateur Radio, but whose deliberations may affect pro-
foundly the future of our frequencies, the Executive Com-
mittee of Region | Division of the IARU have produced a
booklet giving details of Amateur Radio, its aims and its
value to the community as a whole,

This booklet, written by John Clarricoats, G6CL, Secre-
tary-Editor, Region |, IARU, is an attractive, pocket sized,
well illustrated publication, dealing with such matters as
“What is Amateur Radio™; “When did it Begin™; how many
radio Amateurs are there; what frequencies do they use;
their technical achievements, and so on. It is indeed, an
excellent introduction to Amateur Radio for the layman and
Region | are to be congratulated for their initiative in pro-
ducing such a booklet. If it is read by the delegates for whom
it is intended, it cannot but help to impress upon them the
value of Amateur Radio, both to those who participate in it,
and to the communities in which these radio amateurs live,

G2UK
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HF Contests—A New Approach

An innovation will be found on page 55—the publication
of General Rules for HF Contests. This will be supplemented
by detailed rules for each Contest.

The objects of this system are: firstly, to eliminate the
frequent repetition of certain rules; hence, secondly, to make
less demand on space in Rapio CoMmuNICATION; thirdly, the
opportunity was used to rationalize the rules.

Both the principle of making General Rules, and these
rules themselves, were discussed at length, and at several
meetings, by the HF Contests Committee. It is their con-
sidered opinion that this new scheme should be of assistance
1o all contest entrants.

RAIBC CGan you Help?

The Radio Amateur Invalid and Bedfast Club is in need
of your help. Among various services provided to members
is the supply to those in need of communication receivers
capable of resolving its 80m net on 3:67 MHz. If you have
old equipment able to receive on this frequency and would
like to donate it to RAIBC, write giving details to Mrs
Frances Woolley, G3ILWY, 331 Wigan Lane, Wigan, Lancs.
If you're at home weekdays and would like to join this Net,
listen on Tuesdays at 10 am, Wednesdays 2 pm and to the
Cheshire Homes Net on Thursdays at 2 pm.

John Clarricoats, G6CL

Members will be sorry to know that John Clarricoats,
G6CL, former General Secretary of the Society, and
Secretary of the Region 1 Division of the TARU, was
admitted to Highlands Hospital, Southgate, on Monday,
9 December, suffering from a coronary attack, At the time
of writing he is making a steady recovery and we know
that all members will wish G6CL a speedy return 1o good
health,

Area Representatives

BEXLEY

R. Holland, 35 Blanindon Drive, Bexley, Kent.
BRENTWOOD

R. A. E. Fronius, G3MCW, 30 Rowan Green East, Brent-
wood, Essex.

PrESTON

G. Lancefield, G3IDWQ, 191 Higher Walton Road, Walton
le Dale, Preston, PR5 4HS, Lancs.

Class B Licences

It is regretted that an ambiguous sentence appeared in
last month’s Editorial, entitled ** Christmas Message from
our President.” The fourth paragraph could be misinter-
preted to infer that the Class V Licence has been extended
to include four meties. Such an extension would be impos-
sible under present ITU regulations.

Silent Keys

We record with sorrow the passing of:

J. Morris-Casey, G8JC, of Fernhill Heath, Worcester.
J. W, Ismay, G6JI, of Walthamstow, E17.

F. Brian Smith, G5TS, of Petis Wood, Kent,

P. W. Willcocks, G8AIE, of Barnet, Herts.

H. Grube, DL9VZ, of Oberkassel, West Germany.
H. G. Borecham, BRS26570, of Bridport, Dorset.
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Results of 1969 Council Elections
Ordinary Members

J. Etherington, G5UG 809

G. R. Jessop, G6JP 880 ELECTED

A. D. Patterson, GI3KYP 514

G. M. C. Stone, G3FZL 1100 ELECTED

R. G. B, Vaughan, G3FRV 615

Zone B Election

E. J. Allaway, G3FKM 125

R. W. Fisher G3PWIJ 64

F. C. Ward, G2CVyY 165 ELECTED

Zone C Election

F. J. Barns, declared invalid
(Article 27 of the
Articles of
Association)

R. J. Hughes, G3IGVY ELECTED

RSGB Dinner Club

The Dinner Club will meet on Friday, 31 January 1969,
at the Kingsley Hotel, Bloomsbury Way, London, WCI at
7.30 for 8 p.m.

This is a completely informal occasion and all members
are welcome. Reservations accompanied by a remittance
of 25s per person should be sent to RSGB Headquarters
marked for the attention of Mrs Jardine.

Installation of President 1969

Mr J.W.Swinnerton, G2YS will be installed
as the thirty-fifth President of the Society
during the course of a Social Evening on

Friday 10 January, 1969
at the

Bonnington Hotel, Southampton Row,
London, WC1

commencing at 7.30 pm

Admission will be by ticket, available on
request (with sae) from Headquarters, Tickets
are restricted to two per member.




What you got for your

12

money-second year

Several of 1968's public relations projects have been featured separately in Radio Communication,
so here | need only summarize, so that members may judge for themselves whether the Society
public relations venture is earning its keep.

We began the year with a talk which | gave to the Rotary Club of London, at the Cafe Royal, W1, on
one of the ' Family Days," with an audience of over 200. | was accompanied on this occasion by the
1968 RSGB President, John Graham, G3TR. It was the first formal duty of his year of office. | was glad
of his presence, as he was able to answer those of the many questions, from the audience, which
dealt with technical matters!

Our trouble-shooting venture, when we did a 100-mile trip in a blizzard to sort out a sensational
TVI case in a Wiltshire village, was covered in a Radio Communication article by Jack Etherington,
G5UG, who liaisoned with us at Corston and played a big part in convincing the local Press of
G3DRF's innocence, so that we won a bet from the Chief Complainant and gained £20 for the Royal
National Institute for the Blind!

The maost successful of the 1968 promotions was, of course, GB2LO, the exhibition station installed
for the City of London Festival, by courtesy of the Daily Mirror. Even the Americans agree that
GB2LO was the biggest publicity venture ever mounted for amateur radio. | am proud that it was
selected for inclusion in the remarkable RSGB Film, which the Society now has available for hire.
What worries me is whether we shall ever get the chance of launching a project that would compete
with GB2LO for excitement and achievement. The fame of GB2LO was world-wide. For instance,
Electronics Australia, published a long article about it.

Although | have had few calls from local organizations for RSGB Speakers outside the area | can
myself cover, there have been frequent requests from members for advice and assistance with local
talks. Qur Speakers' Brief seems to have been of value in all these cases. We have arranged for me
to address several very prominent Rotary Clubs during the early part of 1969. The fact that | am
notoriously non-technical, yet that every talk | give generates requests for more talks, proves how
effective can be humorous, non-technical, human talks about amateur radio. In 1968 | spoke to
audiences ranging from Old Peoples’ Clubs, through Cultural Clubs, Rotaries and several sophisti-
cated Women's Clubs.

A new venture in 1968 was the contributions, by Pat Hawker, G3VA; Roy Stevens, G2BVN; and
on a regular basis, myself, to the BBC's weekly World Service programme, World Radio Club. The
Society could thus achieve world-wide publicity for its own activities and ideas, but we have also been
able, through this programme, to project the image of amateur radio, without the RSGB angle, to a
vast international audience. We are most grateful to the Producer, John Pitman, for his never-failing
patience and kindness.

These BBC activities led to others, similar. We now get regular "airings ' on the British Forces'
Broadcasting Service and on the programmes sent out for transmission from foreign broadcast
stations by the Central Office of Information (Radio Division}.

Members again gave me their enthusiastic support, even if their contribution meant only the
bitter-sweet one of thumping in local or national newspaper cuttings about amateur radio. Many of
these were complimentary, but there were soame nasty ones. However, the letters we send, by broom-
stick, to offending editors, usually get published! We have had letters in several national papers,
including the Daify Mail and Daily Telegraph and leading Irish papers. Even the Times, when they
attacked radio amateurs after the affair of the unspeakable RAF spy, published the vitriclic letter
sent to them without altering a single word. The Chicago Sunday Tribune also published a letter from
me on this affair.

| sincerely appreciate the many compliments we got from members on our handling of this distaste-
ful incident.

Again in this sphere | come up against my biggest problems. Whenever we can achieve
" controlled "' publicity, as we did in the feature in Woman and in many other publications, we seize
the chance. Only by showing Press representatives amateur radio at its most attractive and altruistic
can members serve amateur radio. During the Czech crisis, although my phone never stopped
ringing with calls from members all over the country who were being besieged by local reporters, |
was able, at least, to instruct them to say NO STATEMENT! This did save us a lot of trouble!

Please notify me at once if an incident of bad Press representation occurs in your area. Like the
police at the scene of a crime, we can often do a lot when the scent is still warm.

Some Clubs handle their own public relations in a way that teaches me plenty! Notable among
these are Cornwall and Worcester. For their support and encouragement | am most grateful, | must
pay tribute, too, to the help and encouragement | have enjoyed from the RSGB Council, particularly
from G3TR,G2BVN and G4AR, General Manager.

Sylvia Margolis
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The G3RNL Mini-5 Receiver

by B. A. WATLING, G3RNL*

The G3IRNL Mini-5 receiver has been designed as a simple and cheap ssb receiver, and as part of a unit constructed, all
Wf bands station. The vfo used is a separate unit. and can also be used with a marching transmitter thereby offering
transceive facilities on all bands.,

BI—:I—'OHE commencing work on a prolotype, various
design considerations were analysed and in order to
simplify matters, single conversion is used. Not only does
this offer simplicity, but, the high selectivity filter appears
nearer the front end of the receiver, offering improved cross-
modulation characteristics, and with only one mixer, a
reduced risk of spurious responses.

With a single conversion the choice of intermediate
frequency is important. Bearing in mind that the matching
transmitter will also use this as its generating frequency, it
must be chosen such that no unwanted signals will appear at
the outputof the transmitter and the ** birdies ” on the receiver
are well down. Several frequencies are possible. The choice
of 9 MHz could be used with advantage as two bands are
covered by one vfo, 9 MHz - 5 to 55 MHz gives 20m
(sum) and 80m (difference). However the resultant sig-
nals will be on the same sideband, as sideband reversal occurs
only when the ssb is subtracted from the conversion oscil-
lator. This means that sidebands will have to be switched
using two carrier oscillator crystals, which adds to cost.

* 280 Clayhill Road, Basildon, Essex,

160m LSB ... 7000 - 7200 kHz
BOm LSB .. 8700 — 9200 kHz
40m LSB ... 12200 — 12500 kHz

VFO(g
9 20m USB ... 8800 — 9150kHz
T 15m USB ... 15800 - 16250 kHz Y
10m USE ___ 22800-24500kHz

5200 kHz USB

pr—— AF AMPLIFIER
I+5 MHz (3 - o | cavsTAL
10 9 MIXER' =1 ‘Eiives
30MHz = ECFBO ECFE0

(P) ?1)

A

Ist IF
AMPLIFIER

However if a commercial filter were used at 9 MHz (McCoy
or KVG) both carrier crystals are supplied in the retail
package.

The choice of 9 MHz was rejected for the G3RNL Mini-5
design partly because of sideband switching plus the slight
problem of a ** birdie ™ on 20m in the transmitter mixing
process,

The alternative to 9 MHz is around 5:2 MHz. This also
provides two bands with one vfo. 52 MHz + 9 MHz
provides 20m (sum) and 80m (difference). With this mixing
process for 80m, the 5-2 MHz generating [requency is sub-
tracted from the conversion oscillator (9 MHz) and therefore
sideband reversal will occur. In the transmitter, the original
sideband signal will be generated at usb, and remain on
usb for 20m, but reversed for 80m as is required.

While the previous discussion has been in the light of a
transmitter, most of the considerations also apply to the
receiver. With the choice of intermediate frequency made,
the basic design was determined and is illustrated in the
schematic diagram of Fig I.

Fig 1. Schematic diagram of the GIRNL Mini-5 Receiver.
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Components List

Vi, V4 ECFB0 RV1 50 K ohm
V2, V3 EF183 RV2 10 K ohm
V5 ECL86 RV3 05 M ohm
RV4 5 K ohm
M1 imA fsd (S-meter) RVS 10 K ohm (1 watt)

T1 Pri: 45t (pilewound) shunted with 47 pF
Sec: 15t spaced { in from pri. all on 0°3 in dia Aladin former
T2 Pri, as T1 primary on 0.3 in dia Aladin former
T3 Pri and Sec: 45t pilewound shunted with 47 pF on 03 in
dia Aladin former
T4 L/S transformer
VC1, 2 gang 500 pF each section

=} MUTE
£ <
AGC R2s 8L ]
p d
c23 -L naa BV AGC
o i
™ | Detector

V€2 3-30 pF preset trimmer
RFC1, RFC2, 2’5 mH r.f. choke Electroniques type CCC-7
D1 BY100 or similar
S1 2 wafers: 1 off 2p 3W
1 off 1p 3W spaced about 1 in apart with screen
between. (Radiospares Maka-switch)
S2 1p 2 way wafer switch
S3 2p 2 way wafer switeh
L1 Stabqoil type RLZS
L2, L5 Stabgoil type 3(LZ)
L3, L6 Stabqoil type 4(LZ)
L4, L7 Stabqoil type 5(LZ)
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In order to keep the cost down, dual valves are used where
possible, The rf amplifier is the pentode section of an ECF80
while the triode section is used as the mixer. The noise
figures for a triode mixer are considerably less than those
for a multigrid mixer such as a 6BES, so although it may be
considered that using this triode-pentode is a compromise,
it does offer some advantages.

The if amplifier stages comprise two EF183. There is no
compromise in this if strip, as the maximum amount of gain
is required from these stages. The if stages are preceded by
the crystal filter, which can be either a simple half-lattice
configuration using only two crystals or, for much better
unwanted signal rejection, two halfl lattice sections back to
back. Both of these filters are discussed later.

The product detector and carrier insertion oscillator
(cio) or bfo utilize a further ECF80. The pentode section is
used as the oscillator while the triode is the product detector.

The audio stages of the receiver also use a dual valve,
namely an ECL86, providing a maximum of four watts to
the loudspeaker. Automatic gain control (agc) is derived
from the audio stages in this receiver. This eliminates the
problem, when using if derived agc, of the bfo leaking into the
if stages causing a standing reading on the S-meter in addi-
tion to the gain of the if strip being reduced owing to the
standing level of age. The audio derived agc is applied to
both if amplifier stages as well as the rf amplifier, resulting
in good characteristics for high ratio signals. This is particu-
larly good when one is listening to a multi-way net with one
of the stations a few doors away.

By using an external vfo the construction, particularly
band switching, is greatly simplified. With this ** compro-
mise ” certain other advantages come (o light. Firstly,
considering constructional simplicity, the full band coverage
from 1-5 MHz to 30 MHz can be covered using just three
swilched bands:

Band1 1-5 MHz to 41 MHz.

Band 2 6-0 MHz to 16 MHz.
Band 3 12 MHz to 30 MHz.

Just six general coverage coils are therefore used, greatly
reducing the cost and complexity of the design.

Gircuit

Fig 2. is the circuit diagram of the G3RNL Mini-§
receiver. The front end circuits include an if trap comprising
LI, tuned to 5:2 MHz. Al times, particularly during darkness
hours, a strong teleprinter signal appears at the intermediate
frequency. This can be troublesome on the If bands should
the if trap not be included. Manual gain control, applied
to the rf amplifier Vla, is effected by RV1. The earthy end
of RVI is taken to the mute line along with the earthy end
of the cathode bias resistors of the mixer and first if stage.
The second if stage is not muted, thereby preventing the
S-meter hitting the stop on transmit.

The external vfo is cathode injected into the mixer V1b.
This has a tuned anode load comprising T1 with a low impe-
dance link to match the input impedance of the crystal filter.
The two stage if amplifier following the crystal filter is of
conventional design, and is followed by the product detector
V4a. The carrier insertion oscillator V4b is cathode injected
into the product detector stage. For occasional am reception
the product detector is converted to a leaky grid detector by
sl}ort-circuiling thecathode to earth and switching off the
Clo.

RADIO COMMUNICATION JANUARY, 1969

The audio age is provided by DI and associated compo-
nents. This is a very simple form of agc but does provide
adequate characteristics, The components R22, R23 and
C24 are chosen to provide a fast attack time and slow decay,
as required for ssb or cw reception. However this type of
age is unsuitable for am reception, and should therefore be
switched off. An if derived age could be added to the circuit
for am reception but was not deemed necessary.

Crystal Filter

As mentioned previously, two types of crystal filters are
possible. A simple half-lattice, using only two crystals or
alternatively, a filter using four crystals thus improving
unwanted signal rejection.

In the prototype, surplus FT243 crystals were used in the
filter, all purchased at 5200 kHz. One was used as the
oscillator crystal, the others were etched to the required
frequencies. One of the problems with a filter using surplus
crystals is the availability of crystals around the frequency
required. The other point which put many off using surplus
erystals is that they nmeed to be etched on to the required
frequencies. An alternative to this is to use new crystals,
purchased at the required frequencies. This does put up the
cost somewhat, but a filter using new crystals can give far
superior performance, compared with a surplus crystal
version.

Filter Design

The exact frequency of the carrier is not particularly
critical but choosing exactly 5200 kHz or 5250 kHz the
calibration points on the two bands covered with one vfo
will line up. For the sake of the following calculations
assume a carrier of 5200 kHz, For any other choice of fre-
quency around this the relevant corrections can be made to
the final figures.

The first thing to consider is the circuit of a single half
lattice filter (Fig 3) and the choice of crystal frequencies.
Using an approximation, the filter bandwidth at 6dB points
is 1+6 times the frequency spacing of the filter crystals. Fig4.
illustrates the situation, showing the carrier position for usb.

The bandwidth required for ssb is somewhere between
2 kHz and 3 kHz. The 2 kHz bandwidth is rather narrow,
and does restrict the audio frequency response of the receiver.
At the other end 3 kHz is somewhat wide, and does accept
more adjacent channel QRM, which can be particularly
troublesome on a crowded band. A bandwidth of 2:6 kHz

J-cz | ouTPUT
Jd?pF

Ti

INPUT

Fig 3. Circuit of a half lattice filter
R1 =330 0chm T,; Prl = 2 x 23t Bifilar wound
Sec = 45t pile wound | in from pri.
Wound on 4 mm Alladin former.
C, = C.=47pF. X, and X,, see text.
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is probably the optimum and the following calculations are
based on that figure.
By knowing that:

BW = 1-6fs

Where BW is the required bandwidth and fs is the frequency
spacing of the crystals used in the filter
thercfore fs = BW
1-6
— 26
1-6
fy==1-6 kH:

Knowing the bandwidth (26 kHz) and the frequency
spacing of the two crystals (1-6 kHz) the frequency difference
between the 6dB down point and the lower frequency filter
crystal can be calculated.

The carrier crystal is a further 300 Hz lower than the 6dB
point (see Fig4) therefore the frequency relationship between
carrier and the lower frequency filter crystal can be deter-
mined. The frequency difference between the lower frequency
crystal and the 6dB point is half the difference between the
bandwidth and frequency spacing. Adding 300 Hz to this
provides the difference between carrier and lower frequency
crystal:

Where FD equals the frequency difference

FD = .ziz__ﬂs % 1000 -+ 300 Hz

= 800 Hz

This means that if the carrier is chosen as 5200 kHz, then
the lower frequency crystal is 5200 kHz 4 800 Hz = 5200-8
kHz and the upper frequency crystal is 1:6 kHz more than
this, which is 5202-4 kHz.

These same [requencies will apply lor a filter using two
half lattice sections back-to-back as shown in Fig 5. Crystals
if purchased new, can be obtained from Cathodeon Crystals,
Lid, Linton, Cambridge and it should be specified that they
are required to resonate with 30pF. A filter made up and
used as G3RNL with such crystals proved to be lar superior
to the surplus crystal version, as well as being less critical
with the alignment, which, incidentally, can be performed
on this receiver with no test equipment. The total cost of
crystals and components is just over £6 10s, which is very
much cheaper than commercial filters of similar design.

Using Surplus Crystals

If the surplus crystals cannot be purchased at the required
frequencies—and even if they are marked at the desired
frequency it is unlikely that they are accurate enough for this
purpose—then etching of the crystals is necessary. Before
discussing this technique it is as well Lo point out that when
using the filter shown in Fig 5 the two crystals at the same
frequency must be pretty close, certainly within 50 Hz of
each other. If not a good shape to the passband will be
impossible to achieve.

For the prototype filter all crystals were purchased at the
same frequency. By using a crystal oscillator, and listening
on another receiver with the bfo in, the lowest frequency
crystal can be selected from the bunch. This is used as the
carrier crystal. If you are very lucky, one, or more, of the
remaining crystals may be 800 Hz higher in frequency, and
could be used for the lower frequency crystals in the filter.
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fe (Us8)
300 Hz -

X| X2
v []

Fig 4. Diagram showing the frequency relationships between
bandwidth, frequency spacing of filter erystals and carrier
crystal.

Xla Xib

INPUT QUTPUT
o 0

+

Fig 5. Circuit of crystal filter using two } lattice sections back-
to-back.
R, = R, =330 ohms. C, = 47pF.
L, = 2 - 23t Bifilar wound on 4mm Aladin former.
See text for details of crystals.

If not, then these, as with the higher crystal(s) must be etched
on to frequency as described later. Before that, the method of
checking the frequency difference can be by zero beating a
receiver with the carrier oscillator erystal, and then replacing
this crystal with one of the lower frequency crystals used in
the filter. The beat note should be 800 Hz, and this can be
checked against the tome output from an audio signal
generalor. Few stations have an audio oscillator, so an
alternative source of 800 Hz (or 1600 Hz when checking the
frequency difference between the crystals in the filter) can be
a musical instrument of some description. Apologies to
anyone who must lug the piano into the shack! Based on
orchestral pitch. where A is 440 Hz, the nearest to 800 Hz
is the second G above middle C (784 Hz), and the nearest to
1600 Hz is the third G above middle C (1568 Hz),

Etching Crystals
The corrosive used is Ammonia Bifluoride, and is
purchased in crystal form from a chemislt.

WARNING This chemical is dangerous and should always be
kept in a plastic container.

The solution used is five parts of water to three parts
crystals. An ideal container for this solution is a plastic
bottle with a screw-top as used to hold some washing-up
detergents. This solution is nol too potent but if, by accident,
some is spilt on to the skin it should be quickly washed off in
clean water. If the plastic container for the solution has a
screw-on lid (also plastic) this can be used as the bath for the
crystals being etched. The materials required therefore are:
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One small acid bath

One large clean water bath

One pair of tweezers (preferably plastic)

Several toilel tissues.

The procedure for etching a crystal is to carefully remove
it from its holder and place the crystal in the bath of acid.
As all of the crystals etched at G3RNL have moved at a
different rate, the frequency against etching time cannot be
equated. It has been experienced that some crystals begin by
moving down in frequency before they start on their upward
path. Depending on how far the crystal is to be shifted the
time in the bath for the first go should not exceed about 90
seconds. The crystal should be removed using the tweezers,
and then washed in the water bath. The crystal can then be
dried using the tissues. A rag must NOT be used for drying.
This will leave fibres on the crystal and consequently reduce
its resonant frequency and its stability.

When the crystal is completely dry, it should be re-
assembled in its holder and the frequency checked. The
holder screws MUST be fully tightened as the pressure on the
crystal will affect its frequency. This process can be repeated
until the required frequency is reached. If the frequency is
exceeded then the crystal can be brought down by adding a
pencil mark to the crystal. This should only be used for small
shifts of 50 Hz or less otherwise the crystal Q is reduced.

Again it is important that when checking crystals for a
double half lattice filter, pairs of crystals on the same
frequency must be within 50 Hz otherwise an unacceplable

passband will result.

Filter Construction

The filter used in the prototype receiver, using surplus
crystals, was constructed on a separate chassis to minimize
the leakage between input and output. This could be further
improved by completely enclosing the filter in a metal box.
The chassis, for the prototype filter was a small four-sided
chassis measuring 3 % 1} x 1} in. To reduce the overall
height the transformer was made from a cut-down ift can
and former.

The filter made using new crystals is built in a small box,
completely enclosing the filter. The boxsizeis 2§ > [ x 1}in
deep but could be made somewhat larger as there is adequate
space available on the chassis. The filter circuitry is wired on
Veroboard. No crystal holders arc used in this filier. The
crystals are soldered direct to the copper on the under side
of the board. As an alternative to HC6/U type crystals for
this filter, wire-ended types could be used, which take up a
little less space.

Power Supply

The power supply (Fig. 6) is built onto the same chassis
and is a conventional Tull wave rectifier circuit using BY 100
silicon diodes. The mains transformer used is optimistically
rated at 250-0-250 V at 100 mA. It does get a little warm but
has stood up to the strain for several months now, and its
cost, from G. W, Smith and Co Ltd of 3 Lisle Street,
London, WC2, was just less than £1. Its size is ideal for this
receiver.

Mechanical Construction

The complete receiver is built on a four sided chassis
measuring 8 x 8 x 2! in. The front panel, measures
9 x 51 in, and is spaced ofl from the chassis by { in. Major
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FSI

Fig 6. Circuit of the power supply used in the GIRNL Mini-5
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Fig 9. Circuit of simple switched vfo that can be used with the
receiver,

Vg2 vC3
SEE TEXT

|
|
+250V 1| Xl ... 15+9 MHz
. | X2 .. 212 MHz
Crystal Oscillator J| S e
I X4 . 14.1 MHz
cl2 1
©.01 H (28—28.5)
160 N 1 %2 ECFB0 T s |4.? MHz )
m ™ 28:5—29
/ \ l i
80m’ T 10m cil : ) L] Ci3 AT
22pF
40m 20m 15m ==
I00pF - N
SWITCH POSITIONS - - 27 %
R3 selected on test (depending on ht volts) K3 200
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Fig 11. Circuit of the recommended crystal mixer vfo for use
with the receiver and matching transmitter.

RADIO COMMUNICATION JANUARY, 1969



cut-outs for the chassis are shown in Fig 7 while Fig 8
shows the front panel arrangement.

No special construction techniques are employed. Only
suffice to say that leads carrying rf should be kept as short
as possible, and screened wire should be used for all long af
leads. Each rf and if stage should, where possible, use one
earth point for that valve.

Alignment

After the building is complete, checked and the receiver
switched on and checked for audio (by touching the top of the
volume control if necessary), the S-meter should first be set
for zero and the S-meter gain can, at this stage be set to maxi-
mum. The if strip can be set up with the vfo not connected.
A signal at the intermediate frequency, producing a beat note
of about | kHz can be injected at the aerial socket and the two
if transformers peaked for maximum reading on the S-meter,
reducing the rf gain control as required. If this does not
reduce the signal enough this could be owing to stray
coupling, and the output of the signal generator must be
reduced accordingly. The filter coil can be roughly set up
also at this stage by peaking it for maximum reading on the
S-meter. To tune the rf circuits, the vfo must be connected.
If the vfo is not built at this stage the signal generator can
be used,and therf circuits tuned up on actual received signals.
This is not the best way to do things but adequate results can
be obtained by this method. Two bands are covered by each
setting of the bandswitch. On the lowest band a steady signal
should be tuned in at about 1-5 MHz, with the tuning
capacitor set to almost full mesh. The cores of the appro-
priate coil must then be adjusted for maximum on the S-
meter. The top of that range must now be set up by tuning
the vfo 1o receive a signal of around 4 MHz with the tuning
capacitor adjusted for maximum signal. The trimmers on
the coil must then be adjusted for maximum. This process
should be repeated until no further improvement is possible.

On Band 2 (40 and 20m) the same process can be
repeated. On the higher frequency band, both 15 and 10m
will tune with the capacitor almost fully open, The 20m band
can also be covered on this range, therefore this should
be used as the low frequency tuning point and will coincide
with the tuning capacitor about half meshed.

The VFO

The vfo can be one of several types. For good ssb use
the stability must be excellent, particularly if the same vfo is
to be used with a transmitter. For a simple vfo this can be a
switched Colpitts oscillalor using the basic circuit shown in
Fig 9. For simplicity the 15m band, requiring an oscillator
frequency of 16 MHz can use the same coil as for 160m. The
basic frequency of the oscillator should be around 8§ MHz
and doubled to 16 MHz for 21 MHz operation. For 160m,
a capacitor can be switched in parallel with this coil to bring
the oscillator frequency down to about 7 MHz (as detailed
in Fig 1). For 10m operation the 40m vfo (running at about
12 MHz) can be doubled and used. Trial and error must
determine the coil and parallel capacitor values for this type
of vfo.

Crystal Mixer VFO

For really high stability operation a crystal mixer vfo
must be used, With this circuit the vfo can be at one basic
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EF8O ECFBO(P)
8700 kHz TO RECEIVER _

L 9200kHz MIkE =
160m ... 159 MHz QRIEHT
80m ... \ e
40m ... 212 MHz TRANSMITTER
20m ... CRYSTAL
15m ... 25-0MHz OSCILLATOR
10m (28— 28-5MHz) ... 14:1 MHz ECFEO(T)
10m (28:5—29MHz) . 14:6 MH2
10m (29 — 29:5MHz)....15+1 MHz

Fig 10. Schematic diagram of a crystal mixer vfo.

frequency and mixed, to the required oscillator, Fig 10
shows the schematic diagram of such an arrangement. The
basic oscillator frequency is chosen as the frequency which,
when mixed with the 5:2 MHz, provides two band operation,
namely 80m and 20m. The circuit diagram of this design is
shown in Fig 11.

Alignment of the VFO

The alignment of each of the oscillators described is
similar. Alignment should first be performed on the 40m
position, and L, (Fig 11) or L, (Fig 9) tuned for maximum
output. The 160m position can then be tuned by adjusting
VC2 and then the 80/20m position by adjusting VC3 for
maximum output.

The 15 and 10m positions can then be resonated by adjust-
ing the cores of Ly and L, (Fig 11) or L, or L, (Fig 9).
With the circuit of Fig 9 the higher frequency position of
|0m should be aligned first, and the lower position then tuned
by adjusting VC4,

Alternative VFO

A transistor vfo can provide excellent stability and could
be used with this design. A suggested circuit would be a high
C grounded base Colpitts oscillator followed by a high gain
cascode amplifier. This circuit is currently the subject of
some development at G3IRNL.

Results

The results with this small, simple and relatively cheap
receiver have been surprisingly good. Although no precise
measurements have been made as to sensitivity the receiver
performs well in comparison to more sophisticated home
built designs as well as expensive commercial receivers.

Operation of the receiver is quite simple, and was used by
the XYL of G3RNL when the station operator was away
from home and operating /A. The only difficulty encountered
was the sharpness of the preselector tuning control which
could, to great advantage, have a slow motion drive fitted,
This should also be calibrated on the front panel so that the
wrong peak cannot be inadvertently selected.
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VHF SSB

URING recent months there has been a considerable
increase in ssb activity on the two metre band, There
are basically two methods of achieving ssb output in this
frequency range: (i) by the construction of a purpose built
2m transmitter, and (ii) the use of existing hf bands ssb
equipment together with a transverter which will provide
the appropriate frequency translation. A number of opera-
tors desiring to retain their hf bands capabilities, whilst also
wishing to operate in the vhf bands, have adopted the latter
method. Whilst the basic principle of a transverter is not new.
the blending of the principles involved with the practical
application has, in some cases, left much 1o be desired in so
far as the generation of spurious frequencies is concerned.
This problem was brought 10 the Society’s Technical
Committee where a small VHF SSB Subcommitiee was
formed to make recommendations for publication in the
Society's Journal and to form the basis of a paper to be
presented at the Region | IARU Conference in May 1969,
The Subcommittee comprised the following members:
G. M., C. Stone, G3FZL (Chairman), R. T. Greenwood,
G3ILBA, F. A. Griffiths, G3MED, G. R. Jessop, G6JP, and
R. G. Pett, GISHK. As the work of the Subcommittee
progressed it was evident that the subject had a number of
angles that had not been appreciated initially and it was
decided that a symposium by four of the five subcommittee
members could well be valuable and informative. This then
is the background which led to the successful London Lecture
Meeting which took place at the IEE on 15 November and
was altended by more than 100 members.

Simultaneously with the work of the VHF SSB group a
short article for publication in Radio Communication had
been prepared by B. D. A. Armstrong, G3EDD. a member
of the Technical Committee. This also dealt with the prob-
lems of the generation and radiation of spurious frequencies
when using transverter equipment.

The material that is presented below therefore consists of
two separate sections. Firstly, the article by G3EDD
followed by the recommendations made by the Sub com-
mittee and the Technical Commitlee.

Some Aspects of the Design of VHF SSB
Transmitters

Whenever anything new happens in amateur radio tech-
nique, the initial approach is to use some form of breadboard
arrangement to the exclusion of any parameter other than
readable communication. The pioneers of 144 MHz used
cither super-regenerative or vhf eco’s in their converters.
Time and experience showed that neither of these approaches
was satisfactory for various reasons, but they had the merit
of simplicity. In exactly the same way. the pioneers of vhf
ssb used whatever was available to gel going; they used an
hf ssb transmitter and mixed the output with a crystal con-
trolled source to bring the final frequency within the 144
MHz band. 1t was perhaps unfortunate that this approach
has been so successful for communication that there have
been few queries raised as Lo whether or not this is the most
satisfactory approach.

Many operators who are geographically close to some
vhf ssb stations report signals from these ssb stations which
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are present in addition to the main signal. This is obviously an
unsatisfactory state of afTairs and it is hoped that the follow-
ing notes will encourage vhf ssb operators, bo thold and new,
Lo generate a signal which is ¢lean and not a nuisance to the

other users of the amatcur band and especially adjacent
bands.

Choice of Mixing Frequencies

It is a fact that any transmission will contain not only
harmonics of the main output frequency, but harmonics of
any oscillator involved in the final frequency generation. and
mixing products of any frequency present, 1t is essential to
take steps 1o attentuate these outputs 1o a minimum.
Remember, however, that they will always be present even
il al very low level.

n 8

> four

Fig1

nrs + fur = TOIH.

This is the wanted result, but in addition the output will
contain:

I) fs. fo. 3F:. 4rx. Sy iu v LG

2) fur, 260y, Mus, 4fur, Sfar, .. . etC.

3) nfx + mfur where n and m are any integers.

All of these are important and it is often not appreciated
how large n and m can be. They can (but admittedly rarely)
reach three digits.

To take an actual case, as in Fig, 2.

x2 - MIXER | —— 144 MHz
5B MHz
- 28 MHz S5B
Fig 2.
Not only does (2 = 58) 4 28 = 144 MHz but

(3 < 58) — 28 = 146 MHz.
In this case, since post mixer selectivity is invariably low Q,
the unwanted 146 MHz transmission could be expected to
be at a high level.

However both Figs | and 2 are simplified, The actual
generation of the hf ssb injection involves yet more frequen-
cies. so that the full arrangements can be shown in Fig 3.

The total arrangement thus involves three crystal oscil-
Jators and one vfo. The calculation of potential spurious
emissions from this is a task for a computer. It should not be
forgotten that the crystal controlled injection frequency can
be higher than the output [requency. Some problems con-
cerning spurious frequencies can be solved in this manner,
but the approach does result in inverted tuning direction and
sideband transposition,
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Fig 3. Block diagram show-
ing the stages necessary to
generate vhf ssb using a MICROPHONE

MULTIPLIERfoe— MIXER |——3= 144— 146 MHz

:

AMPLIFIER

!

transverter. ¥

D—Munuuml—)— FILTER

= AMPLIFIER |=»— MIXER [-»=— MIXER —— MULTIPLIER

The Levels Involved

Measurements on transmitiers where no deliberate
attempt has been made to reduce spurious emissions show
that 40dB spurious attenuation is typical. Thus if a local
receiver receives an S9 + 40dB wanted signal from a vhf
ssb transmitter, a spurious signal of 9 could also be received.
Assuming 3dB per S point and an acceptable interference
level of S2, the extra attenuation required is (7 x 3)dBi.e.
21dB. We are looking for approximately 60dB spurious
attentuation in this case. However, local signals can well
be in excess of 89 + 40dB and a case can be made for a
target of 100dB spurious emission attenuation.

Only the professional engineer with access to specialized
test gear and who has had experience of attempting to
design to this target can truly appreciate the enormity of the
task. It is possible however to indicate lines of approach
which will at least show a major improvement on the 40dB
figure.

The Design Approach with an HF SSB
Transmitter

Both hf and crystal frequencies should be chosen so that
no spurious emissions produced by low order harmonics
fall in the band or close to it. The crystal frequency should
be as high as possible, but bear in mind the need to avoid
use of a 58 MHz crystal with 28 MHz hf for instance.
However 28 MHz ssb is preferable to a lower frequency in
that the greater spacing between the carrier and injection
frequency the better the attenuation of the 144 MHz cir-
cuits to the injection frequency and image. (This statement
is not universally agreed—Ed.)

Final Mixer

Although the double tetrode mixer has almost universal
acceptance, a number of other approaches are open if
mixing is kept at a low level. Both conventional and Schotiky
diode bridges, and balanced transistor circuits are possibili-
ties. Whatever arrangement is decided, the aim should be 10
arrange for maximum rejection of the vhf injection frequency.
Provision for balance adjustment should always be provided.

With a high level ssb input in which high power is dissi-
pated in a resistive load, “hop over” effects can occur, in
which appreciable ssb energy (with doubtful spectral purity)
gels into both pre and post mixer circuits thus bypassing any
selectivity in the ssb input. If this energy mixes with a
second frequency to produce a third frequency within the
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bandwidth of cither the oscillator or 144 MHz circuits a
spurious emission close to the wanted output frequency will
result,

Crystal Oscillator and Multiplier

In order to provide the mixer with injection of excellent
spectral purity, coupled tuned circuits should be used
throughout, with low impedance link coupling.

HF SSB Input

The input level should be kept to a minimum. It is bad
practice to use many watts of hf only to dissipate them in a
resistor located on the converter chassis. On the other hand
bad carrier rejection will result in the hf ssb transmitter if the
level is turned down by reducing the audio drive. The best
approach is to feed the input to the hf pa direct to the
converter and it is often possible to obtain sufficient level by
switching off the pa screen voltage and using the feed through
voltage. Band pass filtering should be used in the converter hf
feed in order to filter unwanted emissions.

Post Mixer Filtering

Band pass filtering should be provided immediately after
the mixer. A series of low working Q tuned circuits in
successive amplifiers is not considered sufficient.

Aerial

Use an aerial with the narrowest acceptable gain-band-
width characteristic. A broad band antenna may have
appreciable gain at the local oscillator injection frequency
or the image frequency. It is important not to confuse the
vswr bandwidth with the gain bandwidth; they can be very
different and the latter is rarely quoted.

Practical Design
A near perfect design can be unsuccessful if the engineering
is poor, conversely an indifferent design can sometimes
produce near acceptable results if the engineering is excellent.
The following points should be borne in mind:
I Every tuned circuit should be properly screened and
preferably every stage should also be screened.
2 Decoupling must be effective not only at the desired
frequency but also on high order harmonics.
3 Lt and ht feeds to individual stages must be thoroughly
decoupled.
4 In-line layout should be employed with the oscillator at
one end and the output at the other,
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Fig 4. Suggested arrangement for a purpose built vhf ssb
transmitter.

The Final Solution ?

From the above discussion it becomes clear that there are
serious problems using an hf ssb transmitter as the ssb
generator. The best answer appears to be a purpose built
vhf ssb transmitter along the lines of Fig, 4.

The main problem is generating the ssb signal at a suffi-
ciently high frequency. Filters at 10:7 MHz are obtainable,
but 20 MHz would be better. For variable frequency opera-
tion the injection frequency should be varied. Again this is
a problem if full 2 MHz coverage of the 2m band is required,
but if + 50 KHz on the sideband channel of 14541 MHz is
acceptable, a vxo offers a simple solution. As last comment,
it is hoped that many operators will not continue to be
unthinking followers of the great god, Power. It is anti-
social and in contravention of your licence conditions to
use more power than is needed for satisfactory communica-
tion. It is difficult for the am operator to reduce power, but
for the fm or ssb operator it is an easy task to fit and use
an rf power control.

Recommendations for 2m SSB
Out of Band Radiations

Great care must be taken to ensure that no out of band
spurious radiations occur. All rf circuits should be ade-
quately screened and a bandpass filter with sufficient out
of band attenuation should be included in the aerial

feeder.

In Band Radiations

To avoid interference with other operators and other
services on the nominated frequencies between 144 and 146
MHz:-
1 Every cffort should be made to keep the spurious radia-
tions down to 90dB below the wanted signal.
2 The following precautions should be taken when a trans-
verter is used in association with an hf bands transmitter/
transceiver as a ssb source.
(@) Do not use the 28-30 MHz tuning range because the
fifth harmonic is in the band and the level of spurious signals
is likely to be higher at the highest frequency of the hf bands
unit.
(b) The transverter crystal oscillator should be on as high a
frequency as possible (although certain high frequencies
must be avoided, eg 58 MHz). The use of fundamental
crystal oscillators below 30 MHz must be avoided unless
very special design precautions are taken, Any frequency
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Spectrum of a signal from a home constructed transceiver
and transverter combination.
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The GSPK Printed
Circuit Kit

by R. F. STEVENS, G2BVN

N many cases home constructed projects call for a printed
circuit as the basis. When semiconductors are used this
form of assembly is convenient and where complete screening
is desired a printed circuit board may be readily mounted
in a die-cast box of which a number of types and sizes are
available. Articles in the amateur radio journals frequently
provide printed circuit layouts thus giving the constructor
the incentive to adopt this method.
The GSPK Printed Circuit Kit provides the means whereby
a board may be produced in the laboratory or at home with
the minimum of trouble. The kit contains supplies of copper
surface laminate board, resist and etchant. The plastic box
in which these items are contained is suitable for use in the
process. After the board has been cleaned with a domestic
type abrasive cleaner the desired circuit is painted on using
the resist and the brush supplied. The etchant from the

larger bottle is poured into the plastic box and the laminate
is completely immersed. When the unwanted copper has
been completely dissolved, the board is rinsed in water and
the resist is removed with cleaner. The board is now ready
for drilling which should be carried out with a new drill to
avoid the possibility of tearing the copper. When soldering
components to any printed circuit care should be taken not to
apply excessive heat thereby weakening the bond between
the copper and board.

The GSPK kit is very suitable for use where small quanti-
ties of circuits are required and the home constructor should
have no difficulty in producing a completely satisfactory
board. The kit is obtainable from GSPK (Electronics) Lid,
Hookstone Park, Harrogate, Yorks at a cost of 25s. plus
3s. 6d. postage.

VHF SSB-—continued

that gives in-band signals of less than tenth order should be
avoided.
(¢) Precautions must be taken to minimise radiation of the
crystal oscillator chain output frequency, This can be done
by using a balanced mixer—which can attenuate this com-
ponent by 20dB or more—and by subsequent tuned circuit
selectivity. In the latter case a minimum of fowr tuned
circuits are required between the mixer and the acrial feeder.
If two of these tuned circuits are coupled this should be done
inductively.
(d) A frequency of 58 MHz must be avoided in the trans-
verter—either as the oscillator frequency or a multiplier
stage output—when a 28 to 30 MHz ssb feed is used.

Reason: 58 < 2 + 29 = 145 MHz

58 x 3 —29 = 145 MHz

Another undesirable combination is a 43:333 MHz crystal
used with a 14 MHz ssb feed. The third crystal harmonic is
130 MHz and this with the addition of the feed frequency
will give 144 MHz output., However the fourth harmonic
is 173.333 MHz and if twice the feed frequency is deducted
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from this a frequency of 145-:333 MHz will be obtained
This is another unwanted in-band spurious.

(¢) There must be an adequate degree of frequency selec-
tivity between the hf feed and the transverter mixer as most
hl ssb transmitters or transceivers will have unwanted fre-
quency components in their output. Even those far removed
from the nominal feed frequency can cause serious problems
if fed without further attenuation to the transverter mixer.
A satisfactory method is to insert a suitable filter and, if
necessary, a combined power attenuator, between the hf
feed and the transverter. The dummy load, if used, should
always be well screened from the transverter.

3 Preference should be given to the use of equipment speci-
fically designed for operation on 2m using a high frequency
ssb generator. Recommended are 9, 10:7 or 25 MHz as
suitable for this purpose.

4 Care must be taken in all amplifier stages following the
final mixer to ensure that the operating conditions are such
that harmonic distortion does not produce spurious fre-
quency signals in the region of the unwanted sideband of
level worse than —40dB relative to the wanted signal.
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REGULAR FEATURE

TECHNICAL TOPICS

By PAT HAWKER, G3VA

THE recent reference to current problems in TVI (7T,
November, 1968) resulted in a number of useful com-
ments from members that may help others still struggling
with this difficult and vital subject. lan Davies, G3KZR
makes a valid point in suggesting that rather too much
published information seems to assume that the ** ham-in-
the-street ™" has everything at his fingertips: he would like to
see an extensive, low-cost book on the lines of Amatenr Radio
Techniques devoted entirely to case histories, digests of what
has been already written on the subject, hints and tips, and
the like. Back in the 50s, Philip Rand, WIDBM, with his
Television Interference did this from the American viewpoint,
collating a large number of articles on the subject—but I
believe these useful editions have long been out of print.

Most of the basic information is, of course, in the various
Handbooks but there is no doubt that tackling an intractable
case of TVI can often be a daunting matter, in which one
grasps at any straw; a study of how others have overcome
the problem can be encouraging, provided that the case
histories cover all the different mechanisms. For G3KZR,
in a weak-signal Channel 1 area, a combination of the
G3HLW tobacco tin filter (RSGB BuLLeTiN, April, 1967) and
Post Office type 38A filters have, after a long odyssey, finally
given him an all-clear with 50 watts on hf bands.

He also points out that some of the rental companies have
receiver filters available for use where they are satisfied
that the fault is due to the TV receiver; but a lot still depends
on gaining the co-operation of the local Post Office engineers
and those of the rental company.

G3KZR would like to see the TCC printed-circuit board
for the 38A filters more readily available, perhaps through
the Society. Here again, | believe that some of the local
PO Telephone Managers are now willing to supply 38A
filters with a minimum of red tape. lan Davies is a great
believer in combating TVl complaints with good public
relations, conducted by the XYL, and carefully avoiding any
attempt to deny the possibility that the transmitter might be
the source of interference.

Dealing with “Outer Cable " RF

G3KZR is also convinced of the effectiveness of the PO
type 38A filters, and comments that what is needed now is an
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equally simple solution to vhf or hf signals on the outer
screen of the receiver co-ax feeder. The * lossy balun ™
is one answer, but will not meet all circumstances: for
example, such a balun would require some 30 or more turns
in order to cope effectively with 1-8 MHz rf.

Alan Gordon, G3XOI, however, relays information on the
double Faraday loop technique which some Post Office
engineers recommend, and which in his own case proved
highly effective in solving a Top Band TVI problem. The
single turn loop made out of coax, and forming a Faraday
screen, is one of the oldest dodges in tackling transmitter
harmonic radiation, but I cannot recall the double loop re-
ceiver filter having been described in print; yet it is one of the
cheapest forms of filter to make up. By fitting a coax plug and
socket on the input and output leads, the device can readily
be tried on any TV receiver. Fig 1 shows the basic details
of the filter as recommended to G3XOI by his local PO
engineer.

G3XO0l1, however, has also tried a modified technique
which also effectively cures his own 18 MHz problem.

(a) TELEVISION

RECEIVER

an]

SOLDER _INNER CONDUCTOR .
TO SCR\EEN AND COVER WITH TAPE

Fig 1. Faraday double loop television receiver filter. (a) Basic

arrangement of filter; (b) detail of one loop; (c) two identical

loops are put together, taking care to insulate all wires/screens
and taped or laced firmly.
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Fig 2. The G3XOl verslon, using ferrite transformer, has
proved effective in curing TVI from 18 MHz transmitter.

though it might not prove as good as the Faraday double
loop at hf. The "XOI version comprises just a single-turn
coupling transformer using a short scrap of ferrite rod: see
Fig 2.

How to be “ without it "

Bill Matthews, G2CD, is stirred by the continued problem
of TVI to interpose a long-felt plea that, despite the ** with
it ™ rush to ssb, the claims of fm and nbfm should not be
lightly brushed aside. He notes that from a TVI viewpoint,
ssb is still amplitude modulation . .. only rather more so.
In the urge to squeeze out extra talk-power that is so often
quite unnecessary, he questions the prevailing attitudes
of many amateurs who would sooner be “with it” (on ssh)
and off the air, than * without it ** (on nbfm) and on the air.
To be a follower of fashion is not always a wise choice.

There can be little doubt that a very good case can be
made for much greater use of fm techniques—certainly on
21 and 28 MHz, and on the vhl bands. One suspects that if
every ssb station suddenly began using nbfm, the overall
communications efficiency would suffer far less than many
ssb enthusiasts would be prepared to admit. Far more
impressive might be the effect of such a change on TVL

Without entering into the current controversy on ssb for
the vhf bands, it might be worth noting that a letter in Elec-
tronics recently pointed out that it is a fallacy to believe that
ssb would double the number of channels available to mobile
business radio since it is unfortunately beyond today's
state of the art to confine the energy of an ssb signal to its
own channel to the degree required in mobile radio systems.”
In other words, few ssb stations on vhf could hope to
suppress the unwanted sidebands to anything like 90 dB.

A policy question on TVI may well become of major
importance within a few months when the three Brilish
television programmes all become available (at least in some
areas) on uhf, The question is whether, when this is the case,
will the vhi channels continue to be protected to the same
extenl as now? What will be the Post Office (or eventually

the proposed Ministry of Posts and Telecommunications)

attitude to the viewer who insists on viewing on a vhf
channel subject to amateur interference when he or she could
equally well watch the same programme on a clear uhf
channel ?

Ideas for HF Receiver Design

The general adoption, over the next decade, of ssb for
ship ‘phone—even for the smaller vessels using the * trawler
band " frequencies—is already leading 10 some intensive
development work by the communications firms, A good
deal of this work directly parallels that of the designer of
amateur equipment since the same basic problems have to be
overcome, and much the same * options ™ in the choice of
components are open o both, even if the overall budgets are
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different. Some useful ideas can therefore be expected to
emerge from the communications firms over the next few
years, though often in a form which will require some
adaption if they are to be put into amateur equipment.

A notable article in this category: ** The design of an
mf and hf ssb spot-frequency receiver for mercantile marine
use ” by K. H. Barraut of Eddystone is published in the
Marconi journal Point-to-point Telecommunications of
October, 1968. This discusses such questions as the pros and
cons of bipolar or FET or SIC devices. SICs were ruled out
in this design on the grounds that comparable overall cost
and reliability could only be obtained by means of a dramatic
reduction in circuit complexity.

On FETs versus bipolar transistors, the choice was
determined by the fact that although the FET is capable of
better large-signal performance, the spread in paramelers
makes it difficult 1o take full advamage of this, unless
complex circuitry is used to restrict the effect of the varia-
tions (this factor is less important for the home-constructor
than for quantity production), For this reason, FETs were
used in all signal-handling circuits up to the main selectivity
(i.e. where strong unwanted signals may be present), and
bipolars in the later stages.

Single-stage rf amplifiers use dual-gate MOS FETs on the
grounds that they offer large signal handling capability;
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Fig. 3 Simplified circuit diagram of the large signal handling
second mixer of transistorized marine ssb receiver.

low internal feedback ; and have the second gate available for
age. The amplifiers are designed to give the least possible
gain consistent with achieving good signal/noise performance
and include three tuned circuits between aerial input and
mixer. A dual-gatc MOS FET has also been chosen for first
mixer on the grounds that it is possible to leed both oscillator
and signal into separate high-impedance inputs with very
little interaction; furthermore, the author points out, mixing
is then predominantly multiplicative and does not depend
upon the square-law characteristic of the conventional single-
gate FET, reducing spurious responses and providing good
conversion gains for low-level oscillator drives,

In this design, the first i.f. is 1:2 MHz and after some
amplification this is changed down to 100 kHz by a second
mixer of unusual design. It is stressed that this second mixer
does not need to have good low noise performance, but
must be able 1o accommodate signals of comparatively high
level, A simplified circuit is given in Fig 3 from which it will
be seen that three single-gate FETs are combined n a long-
tailed pair, with one of the FETs used as the common-tail
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impedance. The ocillator drive goes to the gate of this FET
and the signal 1o the gate of one of the other FETs.

Pedestal AGC System

The Eddystone designer also discusses in the article a
pedestal (hang) age system which appears to have a number
of novel idets: see Figs, 4 and 5. Detector 1 has fast
attack (200 milliseconds) and slow decay time constants
(greater than 60 scconds). Detectlor 2 has fast attack and
fast decay constants (abour 10 milliseconds each). The follow-
ing notes on how the system operates are taken dircetly from
the origmal article:

“On reception of a signal, detector 1 charges CI
rapidly, and age is produced. The output from detector 2
battoms the Miller integrator transistor and, since the source
impedance is low while signal is present, the bottoming
occurs rapidlv, The Schmitt trigger is therefore in the off
condition and the capacitor Cl is unbypassed. When the
signal disappears, Cl starts to discharge, but would take
a long time to complete this discharge.

* However, the Miller integrator capacitor C2 is also
discharging (since no signal is present the source impedance
is high, and the discharge time constant depends upon C2
and the setting of RVI1). When the collector of the integrator
has risen in potential sufficiently, the Schmite trigger operales,
discharg'ng Cl rapidly, The time taken for the Schmitt to
operate from the disappearance of the signal is fixed, by
the setting of RV, and may be adjusted from less than one
second Lo severa! seconds. J

“ When age bias is supplied, the transistor and diode
are [rward biased. providing low ac impedance paths to
ground. The if signal is thus attenuated by R, R2, the
transistor and d'ode.

* Muting is provided by the connection of the Schmitt
trigzer outpul to a circuit, similar to the age control element,
connected between the signal detector and af amplifier.

Here, with no signal input, the transistor is biased * on ™" and
the af outpur attenuated,

* Radio-lrequency age is provided in the rf amplifier
only and is taken oll the main age circuit. Separate control
of threshold is available in the rf amplifier, to enable the
optimum compromise Lo be obtained.”

This appcars to be an elegant, if at first sight rather
complex, if-derived hang age system, and it would be interest-
ing to hear if anvone successfully applies this idea to an
amiteur transistorized receiver. Unforiunately, as in most
published accounts of circuits developed for use in specific
commercial equipments, full component values etc are
not provided in the article; but often these could be esti-
mated, calculated, or arrived at by a litile trial and error.

Franklin Uniform Acrial

Over the years, fashions in aerials as well as in systems
have changed; today those in widespread use tend to be
derived from a relatively few basic types. Many other aerials,
including some duting back well over 40 years (but none the
worse for that), have become litile more than names in old
text books to many of the current generation of amateurs.

Recently, going through old Bulletins, | was interested in
several early references to the Franklin Uniform aerial—one
of the first designs to take practical advantage of the fact
that, since most radiation takes place from current nodes,
sections at high voltage can be folded back with relatively
little loss of total radiation. This technique allows in-phase
or collinear arrays to be erected in less space than would
otherwise be needed, and without phasing stubs.

The original Franklin Uniform was invariably described
as a vertical array, though this involved some problems since
the sections were not cqually balanced to earth, and dimen-
sions were critical. The vertical form of the array has in fact
been recently described in the October, 1968 section of a
series of articles on vertical aerials in CQ by Paul Lee,

_.l,:._.
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: GAIN VOLTAGE
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Fig. 5. (a) Simplified circuit of the Miller integrator; (b) operation of pedestal agc system; (c) simplified circuit of control element.
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Fig. 6. (a) The 1938 bi-directional ZE1JA fixed beam array for
14 MHz, based on the Franklin Uniform aerial adapted for
horizontal polarization. Dimensions (14 MHz)

AB = W0 = (j»—25%)—1 foot = 0:609. —1 foot

CD = GH = ({). —25%) —2 feet = 0244). —2 feet

EF = (}A —25%) —2 feet = 0731 —2 feet

BC, DE, FG, HI each 2 feet (. in feet 984'MHz). Bamboo
spreaders lying in the horizontal plane (shown in vertical plane
for simplification). {. spacing between X, Y.

(b) Current distribution in 34/2 Franklin uniform array.

Radiation from shaded portions cancel.

W3JM. He points up the omnidirectional gain provided by
its vertical radiation pattern, and puts forward the suggestion
of making vhf and uhf versions by shaping the aerial in stiff
wire. In practice, however, few vhf operators are interested in
aerials for vertical polarization.

It may not be gencrally appreciated that this technique
can equally be used to form horizontal arrays; indeed it was
so used in an impressive fixed Wbidirectional Lazy-H for
14 MHz described by ZEVJA (T & R Bulletin, December,
1938). 1 seem to remember ZEIJA putting in a whale of a
signal despite his location on the wrong side of a large Cable
& Wireless point-to-point beam array. Fig 6 shows the
array, as described then—a bulky beast on 14 MHz but it
could still be attractive if scaled down for higher frequencies,
or used without the sccond lower clement, Correct feed-
point impedance is not known, though ZEIJA fed it with
600-ohm line. This technique for putting out the maximum
radiation from a given span seems oo good to be forgolien
entirely.

3-5 MHz Mini-Antenna

Folding back arrangements can, of course, often be
adopted in order to radiate better signals on 1-8 or 3-5 MHz
from sites where only a short span of aerial can be put up.
As a rather novel arrangement of this type, R. A. Lowe,
ZLIAYN describes a " Mini-Antenna ™ (Break-in, May,
1968) thai he has been using on 3-5 MHz (Fig. 7) although he
has only 30 ft available from his shack to his aerial support.
The 60 ft or so of wire is simply doubled back, spaced about
6 in with Paxolin spacers and the free-end connected to
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Fig. 7. The ZL1AYN “mini antenna™ for 35 MHz.

earth via an ex-ZC| variable inductor. He reports the system
as far more effective than just a 30 ft wire, or a fold-back
without the variable inductor.

Modifying Receivers

The virtues of the 7360 beam deflection valve for mixers
and ssb balanced modulators continue to be reflected in
amateur publications. Not many people might be inclined to
dig into one of the Drake R4 serics of receivers which have
clearly proved a popular choice in Europe; but DL-QTC
(November, 1968) carries a detailed discussion on changing
the 6HS6 first mixer for a 7360 in order to further improve
cross-modulation performance. The R4 series are double
conversion (5645 and 50 kHz fixed i.I.) models with pre-mixer
(heterodyne-type) hybrid valve/semiconductor first oscillator,
The article also provides a table of cross-modulation charac-
teristics, reported in other articles, for various valve and
semiconductor front ends. In semiconductors, that given
for the BF173 looks interesting. The table underlines the
high performance of the 7360 compared with that of some
well-known receivers and transceivers, and makes it look
as though a change to a 7360 might be well worth the effort
for anyone sulflering from cross-modulation or blocking.
It may be appropriate to remind readers that in 1960 RCA
put out a uselul leaflet on the 7360: RCA Application Nore
AN-185 ** Modulator and Converter circuits using the RCA-
7360 beam deflection tube,” (RCA Electronic Components,
Harrison, NJ, 07029, USA).

For those prepared to tackle extensive modifications to
older reccivers, F8ZF makes the suggestion that some of the
vintage models with separate bandspread tuning (RMEGY,
Super Pro, SX28 etc) can be changed into quite cffective
double-conversion, tunable first i.f, receivers. 1 his involves
improving the basic 450 to 470 kHz if strip, lor instance by
adding a mechanical or crystal bandpass filter and the titting
of a variable first i.f. section directly on to the bandspread
capacitor using miniature valves. 1ypically this could be
3:5 MHz. An rl stage and first mixer are built on to a small
chassis on the band-set capacitor which is separated from the
bandspread capacitors. For the first, crystal-controlled hf
oscillator, FSZF notes that a third overtone 105 Milz
crystal (3-5 M Hz fundamental)will oscillate without difficulty
on its fifth, seventh and even ninth overtone. This means
that, for the RMEG9 for example, range 6 can tune 28 and 2|
MHz with the crystal on 245 MHz (scventh overtonc)
and Range 5, 21 and 14 MHz with oscillator on 17-5 MHz
(fifth overtone): the oscillator coil is disconnected from the
variable capacitor and the coil padded for 24-5, 17-5 MHz
etc. A bandpass transformer has to be included between
the first mixer and first (variable) i.f., and the r.[. input circuit
(usually 300 10 400 ohms) may require changing to 50 ohms;
this can be done by a capacitive divider network in the tuned
circuit.
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New MOSIC or MOS FET Oscillator

There are signs already that a device which is likely to
become of increasing importance in the years ahead is
the MOSIC. This is a semiconductor integrated circuit (SIC)
in which all the active devices are of FET rather than bipolar
form: often with MOS FETs forming not only the active
devices bul also the resistors and capacitors. The MOS FET
requires cven less arca of chip than the bipolar transistor and
at least theoretically, MOSICs should be cheaper than the
equivalent SICs,

A new form of rf oscillator which would be highly suitable
for use with MOSIC devices, but which may well also be
worth investigating for use with three discrete MOS FETs,
has been described in Proc IEEE (September, 1968) by
Hiroaki lkeda of the Japanese Broadcasting Corporation.
This oscillator uses three MOS FETs and no other compo-
nents whatsoever, apart from the LC tuned circuit which
determines the frequency: see Fig. 8.

The oscillator is a modification of the familiar Colpitts
circuil, in which TR represents an active three-terminal
device, while TR2 and 1R3 act as voliage dividing capacitors
in the Colpitts manner. The oscillator is reported to operate
throughout the range 0:7 to 65 MHz.

Ikeda writes: “An important feature of the circuit is
that the admittance looking into the circuit from the output
terminals, to which the LC tank circuit is connected, has a
negative conductance component over a wide frequency
range. Hence, the oscillator can operate over a wide fre-
quency range by plugging in a suitable LC tank circuit
without exiernal adjustments of the capacitors, whereas
external adjustments of the capacitors are required for the
conventional Colpitts circuit to make the output conductance
negative,™

1his factor might well make the circuit extremely attractive
for use in some form of gate dipper (gdo). lkeda also sug-
gests that because the output capacitance is small, it is
possible to construct an fm oscillator simply by shunting the
tank circuit with a variable capacitance diode.

Altogether this looks a flexible form of wide range
oscillator even if il does mean using two MOS FEls in lieu
of two capacitors. It is also an indication of the simple
circuits which may become fashionable when MOSICs give
us almost unlimited supplies of FE1 devices,

Lecop and DDRR Aerial Arrays

Information continues to roll in on various aspects of
hffvhf loop and DDRR acrial arrays. Since my last reference
to this subject (77, August and October, 1968) most informa-
tive letters have been received from Brian Rose, G3ULR and
C. R. Fry, VE2ARO (ex-G3NDI) both enclosing different
extracts [rom JEEE Transactions on Antennas and Propaga-
tion. In order not to overrun our space, it is necessary, at the
moment, to confine remarks to a brief suggestion that those
with access to the JEEE Transactions are referred by G3ULR
in particular to a paper on ** Transmission Line Antennas »
(November, 1966) describing inter aliaa DDRR tunable over
nearly two octaves, using }-in copper pipe at 30-110 MHz;
and emphasizing the need for a large area of ground plane
and the importance of series-loaded tuning capacitors.
Series-shunt and tri-series tuning will be found clearly
explained in this reference.

VE2ARO draws attention to a note on ** A parasitic end-
fire array of circular loop ¢lements ™ (September, 1967, and

Fig. 8. The lkeda wide-range MOS transistor oscillator suit-

able for MOSIC or discrete MOS FETs. In the prototype the

oscillator covers 07 to 65 MHz with different LC circuits.

Devices used by lkeda are TR1, TR3 Mitsubishi 3SK15;
TR2 3UTO07.

relating incidentally the broadcasting/amateur development
of cubical quads). In addition, both these articles contain
useful biographical references to further sources of informa-
tion on this subject.

Pressure from Broadcasters

It has always seemed advisable for amateurs to keep an
eye open to sce which other radio services are putting on the
pressure for more frequency space.

A recent issuc of IEEE Transactions on Broadcasting
(June 1968) gives a graphic idea of how the up-10-500-kW-
output crowd feel hemmed in. There are currently about
1300 h.f. broadcast transmitters in 130 countries. An
article by Stanley Leinwoll of Radio Free Europe pays
handsome tribute to the pioneer work of amateurs in open-
ing up short wave—but then goes on (o show in detail how
the broade: st bands are bursting at their seams, and to call
for additional channels (another article claims there are
some 50-million regular listeners to these broadcasts, which
scems a bit optimistic to me). Fortunately, he suggests that
the channels should come from the fixed services allocations
(i.e. those used for point-to-point communications), on the
grounds that many circuits will be transferring to satellite
systems (my own opinion is that, even though this may be
true, the need for back-up and spur h.f. circuits will remain
at a very high level).

His article poses some danger to amateurs in that his
breakdown of h.f. allocations puts the broadcast share
as 2150 kHz plus 500 kHz shared, against 2800 kHz exclu-
sive and 500 kHz shared for amateurs (without mentioning
that the bulk of the amateur allocation is made up of the
1700-kHz-wide 28 MHz band). And although his own
affiliation is 1o European broadcasting, he has chosen for
his paper the Region 2 (Western Hemisphere) allocations,
which are far more favourable to amateurs than our own
Region 1.

It is illuminating to note that there is, he states, already
*a considerable amount of illegal broadcasting outside
officially designated broadcast bands " and he lists Great
Britain as one of the prominent ** non-conformists.” He
adds that ** these nations justify their out-of-band operations
by simply stating that there is no room inside the bands for
them ™ (try that excuse on the Post Office at your peril!).
1 gather elsewhere that about six of the BBC h.f. channels are

Continued on page 31
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A Simple NBFM Detector
Module

Ba S. F. WEBER, BMus., ARAM,
GBACC*

HIS NBFM detector is not by any means the last word

for quality reception. However, the performance is good
enough for most amateur communications. It is small,
cheap (about 23s. to 30s.) and easily made, and can be fitted
1o most receivers, valve or transistor, with an i.f. of between
410 and 500 kHz, without too much trouble. It is reasonably
sensitive: a lot more so than the four diode discriminator
which 1 have been using up to fairly recently.[1].

The detector functions off’ the slope of an m-derived low
pass filter. With a reasonable @ in the tuned circuit, the
slope becomes steep enough in the region of the null point to
make a fairly linear frequency detector possible without the
necessity of too much amplification afterwards. Fig 1.

As with most fm detectors, limiting is necessary before-
hand, to get a flat top to the if response curve and to avoid
any a.m. detection. One stage of limiting is incorporated in
this module and it will cope with inputs greater than 0°5 volt
rms. Il this limiting is insufficient, the age can be turned
off in the main receiver. A high impedance input circuit is
used (an FET in the common-drain mode—similar to a
cathode follower) so thal connection can be made to the
“live™ end of an if. tuned circuit (normally the am
detector terminal). A small amount of af amplification is
used which can be pre-set to give equal output to the am
detector. The unit runs off 6 to 15 volts and consumes up to
5 mA. In most valve receivers. this power can be taken off
the output valve cathode.

Installing the module

Fix the unit as close to the final i.f. transformer as possible
so that the input lead and earth connection are as short as
can be arranged. Break the connection to the input of the
volume control in the main receiver and insert an am/fm
switch, fitting a high value (say, 2 Mohm) resistor across the

* § Merton Hall Road, Wimbledon, London SW19.
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Fig 1. The null point of the Ipf.
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A full size drawing of the printed circuit board used by
G8AC

am leads. Attach the positive power lead from the module
to the cathode pin of the output valve having made certain
beforehand that the cathode voltage is under 15 volts.
Adjust the module tuned circuit core outwards as far as it
will go, adjust the input control RV1 to zero and set the af
gain (RV2) to about half way open. Switch on and tune in a
signal. Open RV until the total current for the module rises
to a maximum (about 2 mA more than the normal quiescent
current), and then a little bit more. Adjust the tuned circuit
core inwards until just before the null point. The RVI should
again be adjusted and RV2 set to give adequate a, output.
All components except the printed circuit board are held
at Henry's Radio Ltd., 303 Edgware Road, London, W2.

References:

[1] Amateur Radie Circuits Book (RSGB). Also Amateur
Radio Techniques and Radio Communication Handbook.
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NBFM Detector.
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Sky Hooks

HE appearance of a consignment of tinned balloons in
the surplus shops allowed my imagination to run riot for
a short period with visions of suspending from them vertical
long wire aerials. Sober reflection, however, began to dampen
enthusiasm with problems looming such as where to obtain
the gas to inflate the balloon. In these days of imported
methane and oil gassification, the normal household gas
supply is unsuitable for inflating balloons as the amount of
lift that can be obtained is very small indced. Helium is
immediately ruled out on grounds of cost as it would have to
be obtained from cylinders and so we are left with hydrogen,
the problem then becoming how to obtain a cheap source of
this gas.

The balloons themselves are US Signal Corps type M278A
and came in sealed tins complete with openers, and despite
the fact that they were originally packed in 1944 appeared
to be quite serviceable. They were presumably intended for
use in lifcboats as the instructions on the canister showed
the balloon attached to a hydrogen generator which was
apparently activated when it was placed in water.

The first step was to calculate the quantity of hydrogen
required to fill the balloon to different diameters and assess
the approximate lifting power. The weight of each balloon
is 31? oz, and the diameter when inflated with no wrinkles
is 3 ft.

Diameter Volume Hydrogen Total Lift Available Lift
(ft.) (1. (0z.) (oz.)
30 1414 16 6
35 22-45 26 16
40 3351 39 29
45 471 55 45
50 6545 75 65
55 8711 100 90
60 11310 128 118

Data used in the calculation:

Ambient temperature 60°F.
Density of air at 32°F and 1 atm 0-0808 1b/ft.?
Density of hydrogen at 32°F and 1 atm 0-0056 1b/ft.*

In practice the actual lifting power available will be slightly
less than quoted in the table for the hydrogen is assumed to
be pure and no allowance is made for the increase in pressure
inside the balloon as the diameter increases.

Production of Hydrogen

Hydrogen can be produced in a considerable number of
ways, If we assume that our hydrogen generator should be

By G. R. STEELE, GM3SIY

reasonably portable only two methods merit investigation.
These are:

(1) Acid and metal, usually sulphuric acid and zinc.

(2) Strongalkali and light metal, usually caustic soda and

aluminium,

For chemical reasons which are beyond the scope of this
article the volume of hydrogen produced by these two reac-
tions starting with the same weight of metal is quite different.
As before, calculations are only approximate as pure starting
materials are assumed. It has been taken that the pound
molecular volume of hydrogen at 60°F occupies 379 ft°.

Reaction 1
The chemical equation for the reaction is:

Zn + H,S0, - ZnSO, + H, T
1lb + 141b— 5-8ft*

When calculating the quantity of hydrogen required it
must be based on the zinc only (i.e., 1 Ib. gives 5-8 ft?). The
sulphuric acid must always be in excess of the actual quantity
required for if this is not done the time taken for complete
reaction will be very long. A suitable quantity of acid would
be 25 per cent excess above the calculated amount. In the
interests of safety it is best to use not more than a 10 per cent
strong solution of sulpuhric acid and so it follows that I 1b. of
zinc will require something like 2 gallons of 10 per cent acid.

TO BALLOON

COTTON WOOL FILTER

POLYTHENE REACTION BOTTLE

ALUMINIUM AND CAUSTIC
SODA SOLUTION

BUCKET WITH WATER FOR
CONTROLLING REACTION
RATE

Fig. 1. The reaction bottle used for filling balloons with the
aluminium/caustic soda reaction.
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The rate of reaction 1s speeded up if a trace of copper
sulphate is added.

Reaction 2
The chemical equation for the reaction is:

2Al + 2NaOH + 2H.0 -+ 2 NaAlO, + 3H, $
11lb. 4+ 1-481b. — 21 ft2

It is immediately obvious that in terms of volume of hydro-
gen liberated for the same weight of starting metal this re-
action is much superior to Reaction 1. The other outweighing
advantage is that the aluminium and caustic soda can be put
into the reaction pot as solids, and the water added later
thus keeping down the transported volume. The water, inci-
dently, takes part in the reaction. As before, excess caustic
soda must be used, and a suitable reacting brew would be
1 1b. of aluminium plus 1§ Ib. of caustic soda with a gallon of
water. A suitable reaction vessel is shown in Fig. 1, which
consists of a polythene bottle about 2 gallons capacity fitted
with a bung which carries a small filter. The purpose of this
filter is to prevent acid or alkali mists getting into the balloon
and deteriorating the thin rubber. Both reactions liberate
heat as they proceed and develop a form of thermal runaway;
if the reaction gets too violent the best way to slow it down
is to put the reaction pot into a bucket of cold water. The
balloon has a non-return valve built into the base (Fig. 2)

- RUBBER BAND SEALS
~HOLE WHEN TUBE IS

/

{ 1| Tuse Yo" pia
A

Fig. 2. Construction of the non-return valve to prevent gas
escaping from the balloon when the reaction bottle and tube
are removed,

RUBBER STOPPER

and in order to inflate or deflate the balloon it is necessary to
use a piece of § in. diameter tubing about a foot long with a
hole drilled throughit about  in. from the top. The hydrogen
passes into the tube which is gently pushed up into the
balloon, the rubber band lifts and the balloon starls to
inflate. When the tube is removed the rubber band returns
to its original position and seals the hole.

The Aerial

The main problem in using a balloon as an aerial support
is of course the wind. If there is no wind the aerial alone can
be attached to the balloon but normally there are very few
days when this is practicable. It was found that the best
procedure was to attach the aerial to the balloon and also
attach a mooring and guiding line, the ideal material being
nylon fishing line which is both strong and light. With a little
manipulation the balloon can then be stationed over the
transmitter using the mooring line, It is best to have as much
lift from the balloon as practicable in order to keep a tension
on the aerial.

First trials were carried out using copper wire and the
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weight to length ratios for common aerial wire sizes are
given in the following table:

Copper Wire (swg) Length per oz in ft
14 32
16 51
18 90
20 16:0
22 260
24 428

During the trials an old friend, G3INWO, came up with
the excellent suggestion of using aluminium wire instead of
the copper wire for the aerial in order to take advantage
of its lower weight. The aluminium wire used was originally
intended for use in the garden but it proved ideal when used
as an aerial, The wire is sold under the trade name of Easytie
and is manufactured by the Westbro Aluminium Wire
Company Ltd. It is approximately 20 swg and one ounce
contains 49-5 ft. The conductivity of aluminium is very
similar to that of copper and its use is recommended for this
type of experiment,

Conclusions

If you decide to fill balloons with hydrogen, may I point
out a few do's and don'ts?

(1) Remember hydrogen is highly inflammable and forms
explosive mixtures with air; so a strict no-smoking
rule must be enforced. All experiments should be
out of doors.

(2) Acid and alkali splashes can cause serious burns, so
always have water available to flood any splashes.

(3) Hydrogen will diffuse through thin rubber, especially
if there are any minute holes, so do not store an
inflated balloon indoors.

(4) When using a vertical aerial it is essential to have an
efficient earth to be able to take full advantage of the
low angle of radiation.

At the beginning of this article it was stated that the prob-
lem was really the cheapest method of producing hydrogen.
During the experiments it was found that reaction 2 (caustic
soda and aluminium) was by far the cheapest and, incidently,
an excellent way to rid the shack of the clutter of small
pieces of aluminium which had been saved for a rainy day.

Technical Topics—continued from page 28

outside the official broadcasting bands—but their use is
justified on the grounds that these frequencies were being
used well before the present bands were designated.

It seems a pity that nothing much happens to those
countries that fill the world-wide 7 MHz amateur band—
or, (and the UK is one of these) use Region 1 broadcast
allocations to beam transmissions into North America
where the whole band is allocated to amateurs. Recently,
thanks to Reg Cole, G6RC, I have been reading through
the * T & R Bulletins ™ of the 1928-40 era and have been
struck to find how firmly 7 MHz was established, at least
up to about 1934, as the main DX band, before it was
gradually taken over first for semi-local ‘phone (the old
“ baby broadcasters ) and then inevitably by quasi-
official broadcasting from the period of the Spanish Civil
War of 1936.
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Adjustment of a Two Metre Converter

HE author has spent a great many hours searching the
two metre band for that mythical weak signal (which
always stays at a constant level and never goes QRT at the
crucial moment) on which to adjust the front end of his con-
verter. Attempts to borrow a noise generator have been
equally unsuccessful. Eventually frustration overcame
inertia and a serviceable generator was constructed; a
marked improvement in reception soon resulted, and some
sacred cows were slain in the process.

The 10dB noise factor of the cascode circuit as originally
set up by ear was rather poor but this was improved to give
near the best possible performance with the E88CC valve
used. The effect of various modifications and adjustments
is shown in the tables, which illustrate the points where
attention is really needed to achieve good results.

The noise factors quoted may not be accurate in the
absolute sense, but care was taken to make the measurements
under identical conditions to give reasonably good compara-
tive figures. In some instances the conclusions drawn may not
apply to frequencies higher than 144 MHz.

Measuring System

The article by G8AFL [1] gives a useful modification to
the noise generator circuit described in the RSGB Radio
Communication Handbook (19.35) with a much smoother
control of the noise diode current. This is achieved by replac-
ing the rheostat used to adjust the filament current with a
rectifier and OC35 emitter follower. The supply to the
filament is controlled by a relatively high value potentio-
meter—250 ohms—across the rectified It supply line, feeding
the base of the transistor,

Some difficulty was experienced with measuring the noise
output of the HRO receiver owing to random fluctuations.
With a lightly damped multimeter this gave a continuous
rapid vibration of the needle. With a capacitatively damped
meter, noise peaks charge the capacitor and still cause
erratic movements, which gives dubious results as some
“ interpretation ” is required. A well damped, 300 mA
thermocouple movement, fed in series with a 1-5 ohm resistor
from the loudspeaker output, seems to be the best simple
method. This was checked for linearity by the method in the
Handbook and found to be satisfactory.

* 43 Fordwich Road, Welwyn Garden City, Herts.
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Except where otherwise stated the tests were made with
rf coils peaked at 144-5 MHz, the tuning set to 144-6 MHz,
and with a mixer grid current of 10pA.

Converter Circuit

The circuit (Fig 1) is a conventional type using a series
cascode rf stage—" old hat™ perhaps, but still widely used
and justifiably popular due to its stability, high gain and
freedom from cross-modulation. The latter statement may
seem surprising in the FET age, but there is a high power
police transmitter on 1462 MHz am 500 yards from the
writer’s QTH. The cross-modulation performance of FET
with this level of unwanted input is abysmal.

A pi-tuned network when used with the normal high value
of mixer anode resistor gives a good match to the receiver
(400 ohms for the HRO) without link winding. This arrange-
ment has been described for a transistor converter [2], but
has a particular advantage with triode mixers, as the high
value of C8 suppresses the spurious oscillations to which they
are prone.

Input Circuit

A major factor controlling the overall performance was
found to be the position of the tap on L1, 4} turns 16 swg,
+in dia by £ in long.

Tapping Point Noise Factor
(from earthy end) dB
{turn 1"
1 turn 6:0
14turn 52
13 turn 54
2:turn 55

It is obvious from these figures that if in doubt as to the
best point a considerable amount of overcoupling can be
tolerated, but undercoupling can give a rapid reduction in
performance. Although the input coil can be tuned solely by
the interelectrode capacitance the addition of a small
trimmer helps with the final adjustments.

Neutralization

The cascode circuit is normally quite stable, but the
inclusion of L2 produces a reduction in noise factor. The
inductance required is significantly less than that for mini-
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d

22 swg close wound. B
Nil 67
24 62
3 52
4% 57
54 62
Bf 84

In some television receiver circuits the neutralizing coil is
wired across the valve holder, but the noisc factor is degraded
by putting this coil in the field of the input coil. The layout
of the VQ4EV design [3] is excellent, and is shown rearranged
for the E88CC in Fig 2. With a three turn slug tuned coil the
minimum noise factor is obtained with the slug roughly two
turns out from the minimum breakthrough position.

Bias and HT Voltages

The series cascode circuit is normally described with
grid leak bias on the grounded grid section. With an ht
of 180 volts this can result in a voltage drop across the
grounded grid stage of 50-70 volts and some 100-120 volts
across the grounded cathode section. With cathode biasing
of the grounded grid stage as shown in Fig 3a it was rather
surprising to find a considerable worsening of noise factor.
Using a potential divider (Fig 3b) the voltage distribution
was improved without affecting the noise factor and this
system may well give better cross-modulation performance.
As may be expected a reduction of the anode current (by
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Fig. 2. Under-chassis layout for a series cascode amplifier

using an ES8BCC.

1000

1000pF

210CK
P

L2

Fig. 3. Alternative bias circuits for the grounded grid section.
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reducing the ht) caused a small increase in noise factor,

Vila Noise Factor
mA dB
13 52
k] 58
6 68

Component Selection

Replacement of the ptfe valveholder for V1 with a clean
ceramic type did not give a detectable worsening of per-
formance. The grounded grid decoupler used for C3 was a
1000pF ceramic tube with very short leads. A 5000pF disc
ceramic capacitor appeared (o cause some instability, which
did not re-appear on a second test; this emphasizes the need
for good soldering!

The coils (of unknown Q) were wound with silver plated
wire extracted from various surplus units. Replacement of
L1, L3 and L4 with clean 20 swg tinned copper and re-tuning
increased the noise factor from 5:2 to 5:7dB.

Mixer Stage

The voltage gain of the rf stage was measured at approxi-
mately 17dB It is not surprising that adjustments to the
mixer (within the normally accepted limits) had only
secondary effects on the overall noise factor. The effect of the
mixer anode resistor was measured with a grid current
(through 270 K ohm) of 7ipA. The effect of grid current was
measured with an ht of 200 volts, and an anode resistor of
100 K ohms.

Mixer Anode Resistor Noise Factor

K ohms d
20 71
47 69

100 57
150 6:3
220 63

Mixer Grid Current Noise Factor
A dB

20 57
15 54
10 52
8 54
6 57
4 (standing current) 98

The mixer grid current was adjusted by detuning L6. No
physical coupling to the grid was necessary Lo obtain currents
up to 20pA (the final doubler coil was at right angles to L4,
but was not screened from it). It is useful to note that the
grid current for best noise factor was the same as that giving
the highest noise output with no signal input.

IF Tuning

Two if ranges were tried, 27-29 MHz and 9-11 MHz. No
differences were detected between them with link coupling,
capacitor coupling or with a pi-tuned output circuit. Deliber-
ately detuning the anode circuit to 5 MHz (from 9-6 MHz)
caused a drop in gain and an increase in breakthrough, but
did not affect the noise factor. (Whichever method of tuning
is used R5 must be included to reduce the anode voltage.)

Heater Voltage and Input Coil Tuning
This may seem an odd combination, but under some
circumstances the two are related! The heater voltage was

34

examined in the hope that a lower cathode temperature might
give a reduction in noise factor. In fact there was a marked
drop in noise factor when the heater voltage was raised from
6-3 to 7-5 volts, but when the test was repeated some time
later no change in noise factor could be detected. The noise
generator was stripped and rebuilt, and the system re-checked
for linearity—still no change with heater voltage! It was
found that detuning the input circuit to a lower frequency
gives a big improvement, to 4-1dB from the previous best of
5-2dB. (The amount of detuning necessary is given by adding
about 2pF to the peaked setting of Cl.) When the tests on
heater voltage were first carried out the input was peaked at
144-5 MHz, and the increase of cathode temperature would
push the space charge electrons nearer to the grid, thus
increasing the effective grid-cathode capacitance. In the later
tests the input circuit had already been detuned, and an
increase in the heater voltage had no effect.

Reducing the heater supply to 5-5 volts gave a noise factor
of 7:7dB.

Heater Isolation

The capacitance from the heater to k, of the ES88CC and
similar valves is about 2:5pF, a reactance of 400 ohms at
144 MHz. It would seem that about one fifth of the signal
could disappear down the heater line, as the input impedance
of the grounded grid section ( 1 ) is of the order of 80 ohms,

Em

However when the heater chokes L9 and 10 were fitted there
was no improvement in noise factor. This may be due to the
heater-cathode capacitance being tuned out by the neutraliz-
ing coil, but the same result would not be expected with a
grounded grid input stage.

Conclusion

The noise factor of the mixer stage was measured at 9-5dB,
which for an overall noise factor of 4-1dB implies an rf stage
noise factor of 3-8dB, close to a previously reported figure of
3-5dB, for an E88CC (one scction) preamplifier [4]. To
malch, let alone better, these figures with the latest ** modern
miracle,” the FET, is very difficult indeed—the author has
been trying for two years, since this article was first written
but some progress is being made and a subsequent article
will deal with the adjustment of a FET cascode converter.

It is hoped that these results will be useful when making
adjustments without a noise generator., They can be summed
up facetiously as—** spend your money on a silver input coil,
tap it so high up that you lose most of the voltage gain, then
tune it way off resonance.” Of course the other factors
involved, although individually less important, all contribute
to the final result and must receive their due share of atten-
tion.

References
[1] ** Generator for Accurate Noise Measurement ™ by J. M.
Cox, G8AFL, Shorr Wave Magazine, March, 1965.

[2] ** Quickstarting with Transistors at VHF ** by J. Hum,
G5UM, RSGB Budletin, April, 1966.

[3] RSGB Amatenr Radio Handbook, Third Edition, page
136.

[4] *“ A Nuvistor Pre-amplifier for 144 MHz ™ by G. M. C.
Stone, G3FZL, RSGB Bulletin, March, 1961,
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That Handbook Order!

We should have anticipated the vast demand there would
be for the Radio Communication Handbook, We did expect
a big call for it but nothing quite like what happened.

Perhaps it was the continuous delays that produced the
incredible influx of orders. Poor Ely in the accounts depart-
ment was on to her fourth pile of orders by the time the book
eventually showed up.

At least it arrived in time for the 1968 exhibition. Needless
to say, we practically sold out there,

Finally, at the end of November, we started getting the
kind of large deliveries of the books that we wanted. 830
pages of technical print with fold out circuits and a multi-
coloured cover are not the easiest things to produce in a
hurry. At first we were just getting the Handbooks in a few
at a time,

Eventually, two thousand turned up. That was quite a
spectacular sight, each book weighing five pounds and
measuring two inches deep. Now there was a problem.
Headquarters has always been understaffed. Generally there
is only one person handling book orders. And by this time,
in late November, we were fielding protesting phone calls at
the rate of about one every fifteen minutes. Everybody
wanted the Handbook yesterday, which is reasonable when
you've been waiting six months for it.

Now never let it be said that the HQ stafT are not dedicated.
The job was there to be done, to move a thousand handbooks
in one weekend before we became totally submerged in
overdue post.

So, on a Saturday morning when luckier folks were
painting their houses, washing their cars and mowing their
lawns, the selfless RSGB workers were packing and dis-
patching handbooks. Six weeks later, we've still got the
blistered fingers to prove it. The carrying cartons are effective
protection against malevolent postmen, but after you've
folded the second bartch of five hundred yvou need a new set
of hands. The girls disapproved strongly. Neither Helena
Rubenstein nor Revlon have invented a nail varnish to take
this sort of treatment,

Their new council room is voluminous, but the brown
boxes of books were spilling out of the doors. The picture
explains all,

By now, we are nearly back to normal. If perchance, you
are still awaiting a book that was ordered in the very distant
past, phone us and be really nasty. We're ready for you now!

RADIO COMMUNICATION JANUARY, 1969

New
Products

* Multimobile ”’ Whip

Frequently seen over North Wales and occasionally in
London and Liverpool is this unusual mobile acrial about
to be marketed by GW3DZJ in his G Whip "™ range.
Called the Multimobile it features completely self selecting
five band coverage, with an swr of less than 1-5:1 on all
bands. Top loaded on 10/15/20 and 40m it has the choice
of either 80 or 160m in the top centre loaded positions.

Miniature 3-way Jack Plugs and Sockets

Rendar Instruments Ltd are about to commence produc-
tion of completely new, 3-5 mm components. These miniature
Jjack sockets and plugs are of exceptionally robust construec-
tion and are designed to provide the performance characteris-
tics of the standard-sized jack plugs and sockets at present
in use.

The only exception is in the breakdown voltage, which is
reduced to 1500 volts on their miniature Series. The jack
plug R22300 is available in both screened and unscreened
forms and is correspondingly reduced in body size.
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33B and

NE of the early attractions of ssb was the prospect ol
a considerable reduction of harmonic interference as
compared with an A3 transmitter. As harmonic suppression
became better understood, this has become less of an attrac-
tion and, particularly with the advent of the transceiver,
certain types of interference are more likely to occur in ssb
than A3. Manufactured equipment is not a guarantee of
safety, and so this review of interference as applied to ssb
has been written. It is hoped it will serve both as a refresher
for the * Lizzie ™ builders, and as an introduction for the
newly licensed.

Harmonics

A typical ssb linear has a third order intermodulation
rating of —25 to —40dB at full output. It must produce
a third harmonic output of about the same level, which will
be reduced by another 30dB or so by the tank circuit. In
the typical case of a pair of 6146s producing 100 W(pep)
the third harmonic would thus be about —60dB or 0-1 mW.,
This does not sound much, but as a television receiver works
on say 1 mV in 75 ohms, or 0-000013 mW, the result can be
disastrous over a wide area. Consequently a low pass filter
is necessary on s.s.b. The reduction in third harmonic output
by going from Class C to ABI in fact will be about 6dB,
but this could in some circumstances reduce the number of
complaints by 75 per cent!

Certain harmonics may be relatively low, in a perfect
class B stage there should be no third harmonic, but even
if this were so the second harmonic could beat with the
fundamental and produce it in the next stage. For this reason
it may be better to have a (second) low pass filter between
the exciter and linear rather than just one on the output.
When doing this with grounded grid linears it is important to
allow for the transforming effect of the filter which acts like
206n feet of coax where n is the number of sections and f; is
the cut-off frequency in MHz. Depending on the circuil
design this could possibly cause noticeable distortion.

As with A3 transmitters, harmonics can be produced
anywhere in the transmitter, and TVI has been caused by the
production of harmonics in the balanced modulator.

Parasitics

Taking the manufacturer’s figures, a 6146 in class C A3
service gives 52 W output with a drive of 0-4 W so that the
power gain is 52 = 04 = 130 times. The same valve in class

* 43 Raymond Road, Langley, Slough, Bucks.
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ABI gives 60 W and needs 35V (rms) of drive. If this is
across the 30 k ohms maximum grid leak this represents a
drive power of 41 mW, so the power gain is now 1460 times.

It is obvious that a parasitic is much more likely in the
ABI condition, so that parasitic stoppers and neutralization
must be incorporated. Incidentally, in the popular capaci-
tance bridge circuit (Fig. 1) any stray inductance in C2 will
unbalance the bridge at higher frequencies, so a vhf type
of feedthrough bypass capacitor gives the best results.

Fig 1. Capacitance bridge
neutralizing circuit.

The exciter too is also prone to parasitics when high gm
valves of the 6AM6 or 6CL6 types are used. Damping the
input and output circuils can reduce the trouble at the work-
ing frequency, but v.h.f. parasitics are still possible and
should be treated in the textbook way. Ferrite beads can be
used for anode or grid stoppers in confined spaces.

Spurious Mixer Outputs

A perfect mixer would be one which produces only the
sum and difference of its inputs. With such a mixer it would
be ‘possible |to heterodyne 3:7 MHz ssb to 1:9 MHz with a
56 MHz crystal. The sum product at 9:3 MHz and the
unwanted 5-6 and 3-7 MHz could be casily filtered off. How-
ever in practice there is another output at 1-8 MHz since
2 X 37— 56 = 18 MHz which is typically about 30dB
down. Shifting frequency to 1:867 MHz will cause the image
to ** cross-over " i.e. it will come up on the same frequency,
but it is too close to filter out even at 100 kHz off. Note that
there is no need for a 7-4 MHz harmonic from the 37 MHz
ssbithe 1-8 MHz component is produced in the mixer direct
from 3-7 and 5:6 MHz.

The effect of spurious mixer outputs can be reduced in two
ways, (@) make them fall far enough away from the operating
frequency to filter out to a negligible level (having done this
guard against an accidental tuned circuit bringing them back
again) (b) minimize the generation in the mixer by choice of
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bias and drive levels and, where possible, also by balancing.

(a) is accomplished by avoiding frequencies in a simple
ratio. In our example the frequencies are ina 2 :3 ratio
and the result is bad. 1 :2 (3:7 and 1-75 MHz) would be
worse still whilst 14 :15 (say 28 MHz ssb and 30 MHz
crystals) would be excellent. The oflending output occurs at
26 MHz, but it is much easier to reduce by a filter.

(b) is an enormous subject, but in amateur circles squeezing
a mixer for too much output is probably the commonest
fault. It is far better to cut the drive and add a following
amplifier. Most receiver mixers are specified for maximum
small signal gain, and the best condition for exciter use will
have less bias and less injection. Reference [1] contains some
practical details and can be thoroughly recommended.

Overloading

It is sometimes claimed that ssb causes widespread
splatter, often this is due to carrier operated agc not pre-
venting overload, as the receiver is tuned across tne ssb
signal. Television receivers show a similar tendency, which
is why an unmodulated carrier, or fm may cause negligible
TVIL whilst A3 or ssb, by modulating the gain of the first

SECONDARY

PRIMARY

Fig. 2. Transformer for removing current from the outer braid
of coaxial cable feeder. The primary and secondary are two
turns of 24 swg enamelled wire on a TV balun core.

stage causes noticeable interference. A suitable rejection
filter at the television receiver is of course the cure, or the
device shown in Fig. 2 (due 10 G3BA) can be used when
interference is picked up on the outer sheath of the coaxial
feeder.

Reference

[1] *Single Sideband Principles and Circuits™ by Pappenfus;
Bruene and Schoenike, Chap. 7.

An Automatic Change/

BY M. G. HARRIS, G3PSB*

Over System for Linears

A GROUNDED grid linear amplifier was recently con-
structed by the writer. In aid of simple operation, it
was decided to adopt a system to make change-over auto-
matic without the need for alterations to the exciter or
additional cabling. This may be a necessity when using
an exciter, lacking the necessary auxiliary contacts on its
transmit/receive relay.

Because of the relatively large amount of rf power avail-
able to drive the linear some of this was utilized to operate

* cfo 26 Renown Road, Raumati South, near Wellington, New Zealand.

Exerren oM
TO LINEAR 20y

R3 3 I l

c3 V'l
SEOT Tl | |
— Rl & R2 ARE 5%%?PF RESISTORS ARE !4 WeTT

CHOSEN TO RATING UNLESS
SUIT INPUT POWER LEVEL OTHERWISE STATEC

Complete circuit of the Automatic Change Over Unit. TR1
is a 2N706 and TR2 a 25501.
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the linear amplifier's aerial change-over system. This method
can be adopted with almost any exciter capable of delivering
slightly more than the necessary drive required by the linear.

Operation

The circuit operates in the following way:

On switching the exciter to transmit, D1 detects any r.f.
voltage present at the junction of R1/R2, which charges C2
positively. TRI, an n-p-n transistor, proceeds to conduct,
which causes a positive current to flow in TR2 base-emitter
junction. TR2 conducts, encrgising the relay coil and chang-
ing the aerial from receiver to transmit and removing the p.a.
standby biasing voliage.

R1/R2 should be adjusted so that even when the exciter is
transmitting, but off resonance, enough r.l. voltage is present
to turn on TR1/TR2 fully. The combination of R3/C2 will
hold TRI/TR2 on for approximarely % second aflter the
disappearance of the exciter signal; if Rz is made variable
it can be adjusted in step with the VOX svstem of the exciter.

The transistors used are types that were to hand and were
not specially chosen. They could equally well be p-n-p types,
similary rated with reversal of DI/D2 and the supply
polarity.

Conclusions

This system has been in use for several weeks and operates
satisfactorily on cw at 150 watts input. The aerial change-
over relay (a Londex 7026) has not suffered any ill cfTects
from this heavy duty-cycle. )
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THE MONTH ON THE AIR

NCE again the calendar has changed, this time to herald
a year which should see a great deal of interest taking
place on our DX bands. A correspondent in Scotland
suggests that the more civilized nations take less interest in
the HF bands and more interest in the VHF part of the
spectrum. Your scribe would certainly agree with him that
some ol the less civilized behaviour scems to take place on the
former! Howeuver it is surely the international aspect of our
hobby which can do so much to bring lriendship and under-
standing between at least the radio amateurs of different
nations. Many friendships between people of quite different
nationalitics result lrem contacts made on the HF bands and
this would appear to be a most desirable thing.

The start of a new year is accompanied by some experi-
mental changes in the layout of MOTA. 1t is hoped that the
Awards and Contests sections will be more easily referred to,
and that the Band Reports will be found to be more useful,
Suggestions concerning possible changes in or additions to
this feature are always welcome, and will be followed up
wherever possible.

Photographs of amateur radio interest (preferably showing
people as well as radio gear!) would be greatly appreciated.
Every effort will be made to return them to their owners, but
unfortunately occasional prints do get lost and no guarantee
can be given. Pictures from overseas readers, and also any
items of amateur radio news from abroad would be par-
ticularly welcomed.

G3WSH (Frank Hattemore, ex-6Y5FH) wishes to point
out that he is not the QSL manager for * PXI1GS.” The
latter appears to have been active on 80m ssb recently and
gives his name as Mario.

Apologies for the small amount of material available this
month. This is largely due to the fact that there has only
been a three week gap since MOTA last went to press.

Top Band News

The CQ WW 160 DX Competition will take place between
00.00, 25 January and 15.00, 26 January. This isacw only
afMair, and contacts with other stations in the entrant’s own
country count two points. Contacts with other countries
count five points, except those with W/VE which are worth
ten points. A multiplier of one is counted for every state,
Canadian province or foreign country worked (however W,
VE/VO do not also count separately as country multipliers).
Conlest exchanges consist of RST followed by QSO number
starting from 001. W/VE stations also send their siate/
province. Violations of the regulations in a contestant’s
country, unsportsmanlike conduct, or taking credit for more

*10 Knightlow Road, Birmingham 17. Closing date for the February
jsstie 15 14 Junuary, for the March issue 11 February and for the April
issue, 11 March,
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than three per cent of duplicate contacts, will cause dis-
qualification. Logs should be sent before 28 February to:
CQ 160 Contest, 14 Vanderventer Avenue, Port Washington,
LI, NY, USA, 11050. The new iegulations relating to 160m
operaltion in the US should mean that better signals are heard
in Europe with some Eastern seaboard areas being allowed
500 watts input during daylight and 100 watts at night.
Other slightly more inland areas are permitied 1kW and 200
walts respectively. As mentioned in last month’s MOTA
however the section 1825 to [830 kHz which was formerly
clear of QRM in the USA and Canada will now be open to
W’'s and 1850 Lo 1860 (or even 1875 kHz) may be found Lo be
more useful to European stations. Log sheets may be
obtained from the address given above in exchange for an
addressed envelope and return postage.

Some lists of most wanted 160m UK counties have already
been received, but your scribe would very much appreciate
hearing from all Top Band county hunters concerning the
counties they still need and find hardest to hear. As stated
previously a list will be published in a future MOTA for the
guidance of county expeditions.

The recent trip by GM3NVU to Kinross was made in the
midst of a gale, and it proved impossible to put up masts of
any kind. However a dipole was slung between two trees and
although this was found to be only 12 ft off the ground when
the storm stopped, 60 UK, five OK and one PAO stations
were contacted. GM3's BXL, CAN and NVU wish (o thank
all those who worked them.

Conditions on the band appear to have been quite good.
KV4FZ was RST 569 at 02.35 one morning, and WIBB/I
and W2RAA have been heard peaking 549 at late as 08.15
which was half an hour alter sunrise. Other interesting
signals, many RST 579 or better, include WAIKAM,
WAILIOY, WIIBU, W2IU, K2ANR, W2GGL, W2RAA,
VE3QU, VOIFB (peaking 599 at 05.50), and PJOCC.
G6LK wonders how many UK stations have now worked
**across the pond ™ on seven bands—1-8 to 50 MHz?

The Transatlantic Tests on 5, 12 January, 2, 16 February,
and 2 March will take place between 05.00 and 07.30 GMT.
The 2 February morning is for European stations who have
so far not had a transatlantic contact and other Europeans
are asked to QRX. Likewise the 5 January and 2 March
mornings are for * first time ™ US/VE stations. Europeans
should call * CQ DX Test ™ during the second, fourth, etc,
five minutes of each hour, and listen during the intervening
periods. These periods should be adhered to exactly unless a
QSO0 is established. European stations will be expected to be
found between 1823 and 1830 kHz and 1851 and 1861 kHz,
and W/VE replies can be expected between 1800 and 1820
kHz (E Coast) or 1975 and 2000 kHz (W Coast). Please send
all details of contacts to Stewart Perry, W1BB, 36 Pleasant
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Street, Winthrop, Mass, 02152, USA, and also to your
scribe. The recent increases in power permitted to most US
stations should result in better signals from them being
received in Europe, it seems a pity thal similar reconsidera-
tion of European power levels cannot be undertaken.

The Science Museum Demonstration Station GB2SM

The following announcement has been received from
W. K. E. Geddes, Assistant Keeper of the Radio Collection
at the Science Museum: “An RTTY installation has
recently been added as a permanent leature to GB2SM and
has proved very popular with our visitors. We are anxious
to bring our interest in RTTY to the notice of all radio
amateurs, in the hope of encouraging them to make contact
with us. Our normal demonstration times are Monday to
Friday between 10.30-11.00 and 15.00-15.30 GMT, and we
would welcome reasonably short @SO’s during these times.
IT any station can offer us regular shorl contacts on any of
the HF bands (3-5 10 28 MHz) during these times we should
be especially pleased but as we understand the difficulties
involved we shall be pleased to co-operate with any station
calling us casually or on occasional skeds. It may be
possible lor us to operate sometimes during week-ends or in
the evenings, and il you would like to make a sked, no matter
where you are located, please contact us either during our
normal demonstrations, by QSL via the burcau or direct ™
GB2SM’s address is: Science Museum, South Kensinglon,
London SW7.

News from Overseas

David Appleton, G3NRA, will be operational from
Tarawa Atoll, Gilbert Islands. for a two yecar spell com-
mencing in February or March 1969. He will be using a
KW2000A transcener which will feed a folded rhombic
antenna [or the hf bands, and a 200 It wire for 160m opera-
tion, if experiments on that band secem worthwhile. He
hopes to put in a lot of operating time on 14, 21 and 28 MHz,
and is fortunate in the fact that there is a 24 hour 240 volis
ac supply available on Betio Is. All stations worked will
receise a QSL in due course and these will be handled by
a QSL manager at the address given in Q74 Corner. David's
VR call is not yet known.

Steve, VQSCC, is beine credited with at least two QSL
managers neither ol whom is in act supposed 10 be acting in
that capacity! VQSCC cards have always been, and will
continue to be dealt with by Steve lumsell and no QSL
manager ¢xists. Sce QTH Corner for address. Peter,
VQSCG, was on holiday in the UK in the autwmn but has
now returned. He is still wanting for confirmations 'rom 20
or so countries for his own DXCC and asks for cards via
G3APA.

Mike Farmer, 9VIOE, is now aclive again aflter a vear of
rig trouble. He is using a 14 MHz ground plane made from
44 beer cans! A TA33)r beam is expected shortly and
operation on 21 and 28 MHz will then take place. Opera-
tions will continue until October 1969 and skeds will willingly
be arranged with anyone who contacts Mike at the address in
QTH Coraer or via his G3VAO address.

G3HZG, who will also be remembered as ex-5N2ABL
(incidentally the only station located in, but not operational
from, Biafra) departed for Fiji on 29 November. Les has a
KW2000A with him. but at departure time had no idea what
his VR2 call-sign would be. Another G—tlus time G3IBAA
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(ex-SU1SB/VK2AHO/9M2BR) is scheduled to move to
Hong Kong and has an NCX3 transceiver with him,

As mentioned last month, G3HSR has now departed for
Singapore for a stay of several years and therefore has had to
relinquish his job as QSL manager for MP4MBC and
MP4TCE. He has sent out over 3000 QSL's for these two
stations and is up to date to the end of October on all cards
received and all log entries to hand. Jim has sent the re-
mainder of his stock of blank QSL’s to the MP4’s, and
pending the appointment of new QSL managers further
applications should be sent direct to MP4’s MBC and TCE.
He would like to thank all the DX gang for loads of fun and
says he hopes to be able to cause a few pile ups from 9V1.
Jim has previously operated from Singapore (as VS1BQ) and
his wife was also licenced.

Awards

The International DX Organization has been set up by
IARC, Geneva for the purpose of sponsoring an inter-
national award which will promote and stimulate friendly
and skilful DX operation on all bands 1-8 to 28 MHz. The
award will be called the International Call Areas Award
(ICAA) and will require a stipulated number of confirmed
contacts with a stated minimum number of countries on at
least five dillerent bands. Although this would appear 1o
resemble the new SBDXCC the similarity is not too great
since an additional 150 or so oflicial call arcas will be used
for 12 ** expanded ™ countries on the hst (c.g. it is believed
that all 50 US states will be counted separately). The IDXO
will strictly adhere to ITU regulations and will not recognize
call-signs which are not in line with ITU regulations. It will
also be a general principle that normally uninhabited islands
or places. and neutral or demililarized zoncs will not be
recognized. Record books will be availuble in due course
for those working for the award. As for the SBDXCC
credits for this award will start from | January, 1969,
Fuller details will be given in the carliest possible issue of
MOTA.

The Blackpool and Fylde ARS is awarding the Fylde
Coast Award for confirmed contacts as below:

Class 3 UK stations 5 Fylde stations,

Europcan stations 4 Fylde stations.
DX stations 3 Fylde stations.

Class 2 UK stations 6 Fylde stations plus 25 other
Lancashire stations.

European stations 4 Fylde stations plus 15 other
Lancashire stations.

DX stations 3 Fylde stations plus 10 other
Lancashire stations.

Class 1 UK stations 7 Fylde stations plus 35 other

Lancashire stations.
European stations 5 Fylde stations plus 25 other
Lancashire stations.
DX stations 4 Fylde stations plus 15 other Lanca-
shire stations.
Stations in the Fylde to work an extra 5§ Fylde and 15 more
Lancs stations. A certified list plus cight IRC's or 3s should
be sent to Mrs Ruth Sinclair, G3ITNN, 18 Clarendon Road,
North, St Annes, Lytham St Annes, Lancs. Towns in the
Fylde are Blackpool, Fleetwood, Freckelton, Garstang,
Kirkham, Lytham St Anncs, Prcesall. Poulton le Fylde,
Thornton Cleveleys, and Warton. (For this certificate all
CHC rules apply.)
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In connection with the REF contest a mention of the DUF
award may be made:

The Diploma de I’Union Francaise is issued by:

REF, BP 42-01, Paris RP, France.

DUF 1 requires QSQ’s, since | April 1946, with five DUF
countries on three continents, DUF 2 eight countries on four
continents, DUF 3 ten countries on five continents, and
DUF 4 16 countries on six continents. Certificates may be
endorsed all cw, all phone, or mixed.

QSL cards (plus any REF contest references) should be
sent with six IRC's (18 IRC's for DUF 4 with silver medal)
to the address above.

Another French award mentioned in connection with the
REF contest was the DDFM:

The French Departments Award (DDFM) also issued by
REF, BP 42-01, Paris RP, France.

Contacts (exclusively cw or phone) since 1 July 1957.
European applicants need 50 different departments—on 40
and 80, 20 on one band and 30 on the other. Non European
applicants may use two other bands. DDFM2 issued for
75 depts (50 and 25), and DDFM-3 for all 90 depts (60
and 30).

Applications as above for DUF award.

Lastly the French Provinces Award (DPF) is issued for all
cw or phone contacts with 16 of the 17 French provinces
since | January, 1951. Applications as for the DUF.

DXpeditions

The projected trip to Chatham Is by a group of New Zea-
and amatcurs has now materialized. The operators will be
ZLIDS, ZLIIL, ZL1TU, ZL2AFZ and possibly ZL3JO,
and activity will commence on 2 or § January and will last
for up to a month. All bands will be used, both cw and ssb,
and frequencies used will be: 3525, 3825, 7015, 7090, 14,025,
14,125, 14,250, 21,025, 21,350, 28,025 and 28,550 kHz. Each
operator will use his own callsign /C and it is hoped that
multiple operation will cater for all who need this country.
The QSL manager for all calls will be ZL2AFZ. Two trans-
mitters (a Swan 500 and KWM 1) plus a trap vertical and a
mini-beam are on the list of equipment being taken. Power
will be available from a fishing lactory for 24 hours a day.
IRC's and sae will be required for direct QSL's, otherwise
all contacts will be confirmed via the bureau.

KH6GLU is reported to be intending to visit Wallis Is
(FWB8), W, Samoa (3WI), and U.S. Samoa (KS6). The trip
should start on 29 January with the first stops KS6 and
5WI, and ten days operation is expected. All bands 10 to
80m will be used and all QSL's will be dealt with by KHeGLU
himself.

W4YHB will be active trom the island of Grenada starting
22 January. His callsign will be VP2GRN, and another
operator will be with him using the call VP2GRS. They will
be there for four 1o five weeks. QSL's should be sent via
W4YHB (see QTH Corner).

W7ZFY, aboard the USCC cutter ** South Wind ™ in the
Pacific says that his ship will be joining an Australian scien-
tific expedition to Heard Is in March. The team expect to
be ashore for about a week.

It 1s believed that W4WS and W6BPO will be on the air
from Norfolk Is using the call VK2BRJ/9 during the first half
of the ARRL DX contest (15~-16 February), and from Cocos
Keeling Is as VK2BPO/9 during the second weekend (15-16
March) if a licence is obtained. Mention is also made of a
visit to Tonga (VRS) during the return trip to the USA.
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The Cambridge University Wireless Society (GEUW) will
once again be making a trip to the Isle of Man at Easter.
The party will set out from Cambridge on 14 March and
should be active on all hf bands on cw and ssb (and on 160m
with cw and am) from 17-24 March. The callsign will be
GDG6UW. As permission has not been received (o operate
from the top of Snaefell there will not be any serious attempt
to work on the VHF bands this year.

Contests

The 1969 French Contest.

14,00 25 January to 22.00 26 January (cw).

14.00 22 February to 22.00 23 February (phone).

All bands 3-5 to 28 MHz.

Exchange RS(T) plus serial QSO number, starting from 001.

Three points per QSO. Multiplier of one per band for
French departments, DUF countries, Swiss cantons, Belgian
provinces or LX, 9Q, 9U and 9X (all of whom will also be
running a contest).

Logs to REF, BP 42.01, Paris RP, France.

Contacts in this contest may be used as credit towards the
DUF, DDFM, DPF, and DTA awards provided that appli-
cation is made within two years. In this 1968 event UK scores
were as follows: (cw) G3ESF (47,424 points), G2DC (33,080
points), G2ZWQ (27,216 points) and G3EPO (270 points).
(Phone) G3RAA (17,298 points), G3EPO (9504 points),
G3TOK (2484 points), and G3XCO (2439 points).

The 34th ARRL International DX Competition.

00.01 1 February-24.00 2 February and 00.01 1 March~
24.00 2 March (phone)

00.01 15 February-24.00 16 February and 00.01 15 March-
24.00 16 March (cw)

All bands 3-5 to 28 MHz.

Exchanges consist of RS(T) plus input power, US/Canadian
stations send RS(T) followed by state or province.

Complete QSO’s three points, incomplete two points.
Multiplier of total number of states/provinces worked on
cach band totalled together.

Logs should show date, time, band, exchanges, and points
claimed, and should be sent to: ARRL International DX
Competition, 225 Main Street, Newington, Conn, USA.
06111, Free log forms and summary sheets may be obtained
from this address.

The Arkansas QSO Party.
22.00 11 January to 04.00 13 January.

All bands 3-5 to 28 MHz. Especially 3525, 7025, 14025,
14,225, 14,325, 21,025, 21,220, 21,423, 28,025, 28,560 and
28,650 kHz. Stations may be worked on different modes on
the same band for credit.

Exchanges consist of RS(T) and QSO number. Ark
stations send county.

Contacts count five points, multiplier is number of Ark
counties worked (maximum 75).

Logs (before 30 January) to: North Arkansas ARS, PO
Box 333, Harrison, Ark., USA, 72601.

The Louisiana QSO Party

18.00 18 January to 22.00 19 January.

All bands 3-5 to 28 MHz. Especially around 3600, 7075,
14,075, 14,300, 21,075, 21,400, 28.100 and 28.700 kHz.
Stations may be worked on each band on each mode for
credit.

Exchanges consist of RS(T) and QSO number. La stations
send parish.

RADIO COMMUNICATION JANUARY, 1989



A group of well known Brazilian
amateurs—rear row, left to right,
PY2BKO, PY2CRJ, PY2CMS, PY2ASO,
PY2S0, PY2ENI, PY2PA, PY2ELG, front
row, left to right, PY2DVH, PY7TAKW,
PY2DYI, PY2AQQ and PY2CWF.

Contacts count one point, multiplier is number of La
parishes worked. To qualify for a certificate a minimum of
25 points is needed by non-US stations.

Logs (before 28 January go to: Lalayette ARC, 123
Normandy Road, Lafayette, La, USA. 70501.

Results of the 1967 CHC Party have now been received
and show G3TIF to be top European score, top UK and
world second in the HTH section with 24,750 points. He was
also top world score in the HTH-CW only category with
17,756 points. G scores in the CHC section were G3ABG
(14,960 points), G5GH (8800 points) and G3GHE (8670
points).

The First * Giant >’ RTTY Flash Contest.

14,00 to 22.00 15/22 February.

All bands 35 to 28 MHz RTTY only.

Exchange RST and Zone number (UK is Zone 14).

QSO’s with one’s own zone count three points. Outside
own zone ** points listed on the exchange point table "—
suggest writing sponsor for this as well as log sheets. Multi-
plier consists of DXCC countries per band totalled together.

Logs should be sent to sponsor: (before 20 March) CQ
Elettronica, via C. Boldrini 22, 40121 Bologna, Italy.
Awards of free subscriptions to CQ Elettronica and also a
gold medal will be made. SWL's may participate.

Results of the 1967 TOPS CW Club contest have now
been received. Overall winner was DM2CZL with 75,696
points. The only UK entrant in 169 single operator totals
listed was G3LP in 27th overall position with 15,232 points.
In the multi-operator section G3KMI was fifth with 24,840
points. The 1969 event will take place neat December and
details will be given in a later MOTA.

DX News

VQ9GA is likely to be active from Mahe, Seychelles Is,
for the next six months or so. During his four and a half
hours on the air from Chagos Is. he managed to have 450
contacts.

Reciprocal licencing has now been arranged between the
USA and Norway.

Over 50 licences have now been issued in Thailand
although the Thai government has still not notified ITU that
its amateurs may communicate with the outside world,
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PYTAKW of recent PYOSP fame together with Eva PY2PE,
PY2DYE, and Alex PY2PA,

HSIRB is ex-VP5RB, and the call HS1GB has been reserved
in case W4BPD visits there during his forthcoming expedi-
tion! It appears that the use of cw is not permitted at
present in Thailand as monitoring officials are unable to
copy it.

KH6BZF's projected visit to Kure Is was cancelled due
to the fact that only US Government employees on official
business are given permission to go there. The situation’
would seem to resemble that relating to Navassa Is (KC4).

CRS8AH (Portuguese Timor) is currently very active on
21 MHz ssb. A new station, CR8AI, has now appeared and
is also using ssb. QSL cards are being handled by VK3AHO
who is believed to be able to fix skeds.

A spate of activity from the Solomon Is seems to have been
taking place recently. VK4ZK/VK9 has been active from
Bougainville, which although administered by Australia is
actually in YR4. Another ssb stations has been VR4BA,
and two am stations have been heard in the UK—VR4EL
and VR4EZ.
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Indonesia has now notified ITU of the withdrawal of its
objection to Indonesian amateurs working stations in other
countries., This means that all YB contacts will now count
for DXCC and other awards.

VEIASJ (G. A. McLellan, PO Box 41, E Riverside, Kings,
New Brunswick, Canada) is now QSL manager for ET3RB,
HRIKAS, HQ2GK, HR2GK, ex-MP4TBO, VPINF,
VP8JT and 4X4VL.

VE6AJT and VEGAPY were still on the air from British
Phoenix Is as VRIP at the time of writing. Signals appeared
to peak around 18.00, although VRIP was RST 599 at
04.00 on one occasion. Transport is awailed Lo take the
expeditioners to Tonga, the Tokelau Is and Samoa. Over
8000 contacts had already been made with 142 countries.

It has been reported that Italian stations will shortly start
to use a different prefix, according to their location. They
will be as follows: I1—special services and islands (1S1, 1T1,

etc.), 12—Milan, 13—Venice, [4—Bologna, 15—Florence,
16—Bari, 17—Naples, 18—Reggio Calabria, 19—Piedmont,
and 10—Rome.

CR3KD (Portugese Guinea) is at present ofl the air on
account of trouble with his equipment. He will be moving
to a new QTH soon.

VR2FS, who was putting an excellent signal into the UK
during the CQ WW DX contest (cw) weekend, is 9V10S.
QSL cards should be sent to his 9V1 QTH.

Band Reports

As is usual, the number of reports received this month has
dropped off very considerably, largely due to the short period
which has elapsed since the last MOTA went to press.
However the quality of logs received greatly made up for
the lack of quantity and much gratitude is due to the follow-
ing for their contributions: G2BOZ, GW3AX, G3HCT,
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PROPAGATION
PREDICTIONS

The period of maximum sunspot activity has passed but the
rate of decline of activity is much slower than the increase
towards the maximum, For this reason the predictions for
this manth will be almost the same as those for January 1968.

In this, the first contribution of 1969, it is pointed out that
all times in the predictions are given in GMT, This is to
facilitate conversion into the local times of other regions.

On undisturbed days both 28 and 21 MHz should be open
to most parts of the world, although contacts with the
Waestern USA on 28 MHz will only be possible on days with
above average F2 muf's. The midwinter conditions will enable
contacts to be made via the long path particularly when the
signal path coincides with the twilight zone. 14 MHz will not
be a night time DX band and no improvement will be notice-
able before the beginning of March.

The provisional sunspot number for November 1968 from
the Swiss Federal Observatory was 88:3 with activity evenly
distributed throughout the month. Predicted smoothed
sunspot numbers for March, April and May 1969 are 96. 94
and 92 respectively.

The Sociely would like to express sincere thanks to Dr
G. Lange-Hesse of the Max-Planck Institute for Aeronomie at
Lindau in the German Federal Republic for having made
available the propagation predictions. Correspondence
has shown (hal this is a valuable service appreciated by many
members,
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GIHDA, G3ILNS, G3NKQ, G30LY, G3ITBK, G3URX,
G3UYM, GIWTJ, G8VG, A5489, and A5662. As usual cw
stations are printed in italics, the remainder are ssb unless
otherwise stated, and times are given to the nearest hour.

35 MHz. 01.00 UH8AA.02.00 SMSMX[OHO, 0 Y6FRA.
03.00 PJ2V D, UA9KCE. 04.00 WOVXO/KV4. 07.00 KV4FZ,
PJOCC, W6's ANN, DQ, GP and NA. 19.00 VK2NN.
20,00 VS6DO, VSIMB, ZB2A. 21.00 CNSAW, MP4BEU,
ODSLX, TF3HS, VQYCC, VQOIL, SN2ABG, SZ4KL,
9VINF. 22.00 CR4BB, CT2AA, HSIAP, 5AITK, 9M2DQ.
23.00 WIFZJ/KP4, W’s, VE's.

7 MHz. 01.00 ET3USA, FGTTT/FS7. 02.00 EP2BQ,
PIOCC., ZDBZ, ZSIJA, 4X4CJ, 5AITY, 03.00 8RIJ.
04.00 KV4FZ, ZD3J. 06.00 PYODX, TI2PZ, UAOKQU
(Zone 19). 07.00 XEIXQ, 4A1EK. 17.00 APSHQ, VK6JV.
18.00 JAZGZN, XWECS. 19.00 CR6NK, DUIAT, VK2FK,
VK3BM, VQBCC, 5Z4KL, 9J2BC. 20.00 DUIFH,JAIEUV,
KR6KN, MP4BEU, TA3AB, VK60V, VUZDKZ, YASKO,
ZDBZ. 21.00 FP8CY, JAIGNZ, MP4BEA, ODSFA,
SVIAE, YAIKO. 22,00 CR48B, ETIUSA. 23.00 PI2MM.

14MHz. 04.00 VRIP. 06.00 PYOOM. 07.00 TRSAG,
UAOYT (Zone 23), VK9RJ (Nauru lIs.). 08.00 HLOUS,
HMOB, KW6EJ, LG5LG, T/IQQ, VK2BKM Lord Howe
Is., VR2's EK, FS. 09.00 FYTYK, YKIAA (Ofien to be
found on Fridays). 10.00 KG6AGQ. 12.00 VPIGG (cx-
GIDLM). 14.00 APSHQ, XEOGEN, XWS8CS. 15.00
VS6AA,9VIPB (ex-GINAC, VS9AAA, cte). 16.00 FBEWW,
VR2FS. 17.00 KH6GLY, VQS8CJ, UlA (Special prefix in
use by Leningrad group for contest). 18.00 FBSXX,
KH6COB, KL7TEWA, OX3LP, PYODX, TU2BX, UAOKAE
(Polar Ice Station, Chelvabinsk), VRIP, VU2ZMD, ZD9BK.
(Gough Is), ZSIANT (S. African Antarctic Base), 7P8AR.
19.00 A2CAQ, HV3S), FK2BKM/Lord Howe ls. 20.00
PISMO, 524K0. 22.00 HC2RZ, HPIBR, 9Y4DS, 9 Y4KK.
23.00 CEIAD.

2IMHz. 06.00 SR8AM. 07.00 VQ8CJ, ZD5X. 08.00
JA's, ZD8J, ZL's, XWECR. 09.00 HLOUS, JA's, VU20LK,
ZL's. 10.00 CR4BB, CX3BH, FHBCD, HS3AL, JA’s,
THQQ, 6W8AW. 11.00 CRBAH, KIFNAIKG6, UAOSL,
VK2BKM[Lord Howe, VS644, ZD8J, 9Y4LA. 12.00
DUIAT, UP, FG7XX, HPIXHG, VQIGA, 6 Y5/8. 13.00
VK's. 15.00 OA44PF, VQS8CC. 16.00 CEOAE, XE2AAG"
17.00 PYOOK. 18.00 HK3RQ, KH6TD, ZD3D. 20.00
CMIAR. 21.00 CEIDF.

28MHz. 08,00 VKSFM, VQS8CC, VU2KX, UAOBX,
457D4.09.00 HSIRF.KR6TAB,VS6FZ, VU2IM, XYWECS,
ZDSX, 9M2LN. 10.00 MP4BEU, VK's, VS6AD, ZL3JO.
11.00 HZIAB, SVOWN (Cretc), UM8AP, ZDSJ. 12.00
CX3BH, HC2HM, OAJED, PJOCC, TJ/QQ, VPILX,
VP8HJ, 6YSNY, 9XSAA. 13.00 MP4BIO, OYG6FRA,
8RIJ. 14.00 FPSCY, KV4AD, WI-W6, XWSBP.
15.00 CR4BB, HH9L, W1-WO0. 16.00 CEIAD, WI-W0,
XEOGIR. 17.00 ZD9BE. 18.00 HKOBMO (St. Andres Is).

Very many thanks are expressed to all correspondents,
and also to the following for permission to reproduce items
from their publications: CQ DX (ARI), NARS News
(SN2AAF), Long Skip (VE3HJ), QUAX (SMaDXL), the
DX’er (KGQCF), DX News Sheet (Geoff Watts), the Ex-G
Radio Club Bulletin (W3IHQOQO), the DX'ers Magazine
(W4BPD), and the Florida DX Report (W4BRS). Apologies
to SN2AAF who was accidentally credited with writing the
HKARTS Newsletter last month.
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Please send all correspondence concerning the February
issue to reach G3FKM no later than January 14, for the
March issuc by February 11, and for the April issue by

March 11. ltems received after these dates cannot be
included until the following issue.
QTH Corner

CREAH Farnando J. B. Santos Lelte, PO Box 435, Dill, Portuguese Timor.
CRBAI via VKIAHO, Bill Hempel, Rural Delivery, Kyvalley, Vic, Australia.
ox-DLSYY A, Smyth, 93 Trenchard Road, Ashby-de-la-Launde, Lincoln.
EP2BQ Dr Harry McQuillan, cfo Dopl of Geology, Pahavl University, Shira,

Iran,
FMTWV BP 111, Grenoble, France.
KHEGLUY Ed de Youno, PO Box 762, Kaunnkakai, Molokai, Hawaii, 96743.
KvaFz Box 310, Chrisliansted, St Criox, US Virgin Is.

x-MP4EGU/MPATCI/MPAQBY
T. Robinson, 53 Trenchard Road, Ashby-de-la-Launde, Lincoln,

MPAMPJ via GIPOA, N. F. Addisan, 17 Wilberlorce House, Yerk Road, Londen,
Swi.
OR4ES vio ON4VL,, 22 rue de la Tonne, Ans, Lge, Belgium,

VKAZK/VKS vis VK4 QSL Bureau, Box 638J, GPO, Brisbane, Queensland, 4001,
Australla,

x:"ﬁg 800 North 36th Street, Fort Smith, Ark, USA. 72001,

VP2GRN

VP2GRS via W4YHB, PO Box 1090, Hendersonvllle, NC, USA. 23739,

VPSAR via WABBOU, A. M. Ropozinskl, 1718 S. Church St Ladl, Calif, USA.
VPIKO via Erlc Chilvers, | Grove Rond, Lydnay, Glos.

vaicc Direct only lo Steven Glhbs, Box 14, Cureplpe, Mauritius,

vaice vin GIAPA, 48 Westhill Read, C Covenlry, Warwicks.
VQOGA/BC 7| vin WAGAHF, Rubin Hughos, 17494 Via Alamitos, Son Lorenzo, Calif,
VaIGA USA, 94320,

G3INRA/VRI D. Appleton, ¢/o 22 Maldon Road, Goldhanger, Nr Maldon, Essex.
ZLIDS/C

:t:f;'ufc via George Studd, 48 Nuffield Avonue, Napier, New Zoaland.
ZL2AFZIC
JAZCL Dr Kurt Lamm, 13 Boulevard Sulsse, Monaco.
JA0AV Maura Montl, Via Terragllo 115, Preaanziol, Treviso, ltaly.
TQIWW Box 453, aln;lyre. ’Mnlz:wll, »
Al PO Box 53, Bangalore 1, India,

::2:: via KOCSM, Ben Piller, 9238 S. Kingston Avenue, Chicago, |1, USA.
Ks2cc S0617. .
INIBG via VE4OX (sae plus IRC), 447 Academy Road, 9.9,

Col- Mike F GRSF, RAF Chanal, Singapore

1 I. Mike Farmer, " angl, .

::43: ::I: KOKLR, Nick Lash, Box 1816, Gary, Indiana, USA 46409.

RSGB QSL Burcau, GZMI, Bromley, Kent,

1968 COUNTRIES TABLE
160m Bom 4om 20m 15m 10m Total

GHAR 9 51 41 126 102 “ 403
GivPs 13 27 18 73 13 13 157
GIPQF "0 26 33 65 12 (] 215
GITXZ 5 30 9 25 68 ] 229
Gixay 4 30 40 5 ] 54 293
GIING 12 16 2 a2 20 14 105
Gixov 15 10 17 a 1 18 99
GIVG 5 17 28 46 58 66 220
SM2BYD - 16 16 58 25 n 128
GITBK 3 6 34 43 34 28 153
GIOLY -_— 5 18 143 107 104 an
GIVIG - 2 10 18 22 59 m
GEIM - — 200 116 81 405
#J2B8C — — 17 106 54 4] 241
As620 10 n 17 35 25 3 191
AdB86 14 56 50 1867 103 B9 489
BRS25429 3 57 a0 176 141 14 568
ASE62 14 30 63 155 145 146 562
A543 10 42 30 53 65 3 233
AlB42 14 » 36 58 B0 50 213
BRS10094 10 n 29 157 150 m 4%0
BRS21198 2 2 46 6 a2 02 2mn
As128 2 N k1 8 53 a4 242
AS45 8 25 3 a4 a7 2 210
AS154 3 20 30 153 127 B4 426
BRS27806 4 21 17 168 136 78 473
AS5850 7 23 20 66 73 ] 257
AS135 5 24 a7 15 81 56 318
AS43T 4 24 14 @2 24 B "7
ASIN 4 2 3 161 163 92 477
ASES 5 2 2 108 38 28 216
ABOIS L] 16 30 65 53 43 213
A5852 5 15 1 110 14 1 255
AS489 — 18 20 121 nz T2 343
Asost - 16 12 87 62 — 147
ORS0684 _— - 1 80 84 56 23
ASBOS i - '] - 25 o 42

(This month's toble Is in order of 160 plus 80m totals).
Fobruary MOTA will contain the final scoras In the 1058 table. In order 10 encourage
multi-band the ir and leading SWL in the
1969 1aple will receive a prize the nature of which will be announced later.
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FOUR METRES AND

o

' REGULAR FEATURE

RS o A ST 3

OWN

By JACK HUM, G5UM*

The
Metre-wave Man’s Code

When operating his station the vhf and uhf metre-
wave man—

1. Before transmitting, senses the band for condi-
tions, level of activity and occupancy of his intended
channel;

2. When sending CQ announces his location (if he
is a newcomer his callsign may not be in the book,
if he is an old hand he will not be egotistical enough
to assume everyone knows where he is). He will also
state beam-heading and intended direction of tuning,
for cw using the accepted abbreviations (QLH, QML,
QLF, and so on);

3. When engaging in a QSO will give the other
man's callsign first followed by his own; in net opera-
tion will call stations in ' Callbook order " and will
use the minimum power consistent with solid copy;

4. Will keep within his geographic-frequency area
unless calling a station on the latter's own frequency;

5. Remembers never to use phone in cw areas,
though resorts to cw in any area when communication
is difficult;

6. Observes gentiemanly microphone manners by
avoiding irrelevant back-chat, refusing to allow
“ funny men "' near the microphone (especially during
contests), and abjuring all facetious callsign phone-
tics, having noted the recommendations written into
the Licence;

7. Avoids the pitfalls of duplex operation by an-
nouncing his and his correspondent's callsigns often,
together with frequencies in use, not allowing the
in;lrnucy of the mode to tempt him to transgress code 6
above;

8. At all times is considerate of cthers, especially
of the man in the next street or town, by avoiding over-
modulation, key-clicks or single sideband overspill;

9. Atthe end of a QSO always pronounces his call-
sign distinctly for the benefit of distant listeners,
and—

10. Takes a last look round before closing lest
others may be calling. If they are and time is short he
suggests times for subsequent meetings.

®* Houghton-on-the-Hill, Leicester LE7 9JJ, Send Tty [
February issue by 13 January and for the March issue I:;’:?s Fe:rhtg.?
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The “How " of Operating

One of the final duties of the outgoing 1968 VHF Com-
mittee was to discuss operating standards in the vhi and
uhf allocations. Were these standards good enough? Did
they give any cause for criticism? How could they be
improved ?

To many readers of this page the questions might almost
seem to be superfluous, remembering that the metre wave-
bands have earned over the years an enviable reputation as
the place where the amateur radio spirit flourishes, where the
rat race doesn't, and good manners prevail,

Now although all of this remains true it doesn’t do to
imagine that thesituation will continue to be self perpetuating.
Alien habits can all too easily infiltrate either by reason of
their use on other bands or through individuals' sheer
ignorance of how to operate. It would, thought the VHF
Committee, be a good thing to head off any possible mal-
practices before they got a hold.

Each member of the Committee has done a little ** thinking
out loud ™ on this point, and the conductor of ** Four Metres
and Down ™ has assembled the resultant thoughts in the
panel at the left of this page, in the form of a ** Metre Wave
Man’s Code.” These represent guidelines to good operating
in 1969 and beyond.

To members with experience of vhf and uhf activity the
code will tell little that is not already known. To newcomers
it may help a great deal: that is the intention, at any rate.
We believe that those who follow it will not go far wrong.

On to '69

Two further items in addition to the operating code
(above) which the VHF Committee had before it in a
three-hour-long agenda at its final meeting in '68 were the
spin-off from the IEE single sideband symposium, and the
Fifteenth VHF/UHF Convention.

The subject of single sideband at vhf has had a very good
airing in these pages over the last few months. It is likely to
continue to do so over the next few years as the mode
attracts increasing numbers of adherents. What has been
said so far emphasizes the need (when embarking on ssb at
vhf) to start off with **clean™ rigs if life on the vhf wavebands
is to remain as pleasant in the future as it has been in the
past. This emphasis will receive further underlining in this
journal as time goes by.

Picking up the G3DAH suggestion at the IEE meeting
that there could usefully be more ssb-to-am intercommunica-
tion, it seems to us that this will readily be accomplished if
more sideband men learn to tune beyond 14541 MHz, and
say they are going to do so; and if A3 operators switch
receiver bfo’s in and announce in turn that they are going to
monitor 145-41. This would lead to more intermingling of the
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modes and fewer allegations of clique behaviour. Life is too
short and vhf amateur radio too interesting to admit any
sort of apartheid in our methods of operating.

*® * *

In little more than three months’ time the Fifteenth
International VHF/UHF Convention will be here. Members’
new 1969 diaries no doubt have had the date of 26 April
already written in. As last year, the venue will be the Winning
Post Hotel, at Whitton near Twickenham, Middlesex. Not
the least of its advantages is its good accessibility from most
parts of the country.

Preliminary plans for the Convention were laid during the
life of the 1968 VHF Committee, and will be taken up by
the 1969 Committee when it is duly constituted by the
incoming Council at its first meeting due about now.

* * *

Returning to the theme of single sideband, on now to
the next item . . .

Around the Groups

On paper there are probably as many as a dozen VHF/
UHF Groups over the length and breadth of the country.
Some of them exist specifically to provide stations to enter
portable contests. Others seem neither to do this nor to
hold meetings. Most do both.

Among the outstandingly * positive going ** groups is the
South East, which under the benevolent guidance of G3IDAH
has just concluded a highly successful lecture-season year
(complete with fixture card issued to all interested, and
three-figure attendances at the alternate Ashford and
Canterbury venues by no means unknown). The final
meeting of 1968, just too late to be reported in detail here,
was scheduled to have Geoff Stone, G3FZL, to develop the
theme of single sideband at vhf, subject of the IEE meeting
earlier in the month, with special attention not just to the
reduction of spurious responses but also to knowing by how
much they have been reduced. Geoff now has available the
means to demonstrate this on an instrument capable of
showing a minus 120 dB reduction at frequencies as high as
| GHz.

At the same South East meeting G300U was billed to
talk about transistor transmitters, the application of dual
gate IGFETs and frequency counting. Altogether a fitting
close to @ memorable meeting-year.

* * *

Further westwards the South Coast VHF Group have
adopted the device that never fails to promote the sense of
belonging, and that is a newsletter. Circuitry and personalia
are admirably juxtaposed in the first number. The Group’s
next meeting is down for 8 January at the QTH of G3JHM,
4 Newling Way, Worthing, Sussex: Don Hayter can supply
all info about activities.

*® * *

The Leicestershire VHF/UHF Group is fortunate in being
able to call on the talents of speakers from one or other of
the electronic establishments small and large which abound
in the Midlands, and these include suppliers of vhf equip-
ment to the amateur market. Its last meeting of 1968 had
Brian Sandall, G3LGK, to give a talk on de to dc inverters
which mixed theory with a lot of sound practice, including
the examination of waveforms on a scope to show the
* goodness " or otherwise of inverter designs and the trans-
formers which were used in them.
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This month they welcome once again Dave Dryden,
G3BKQ, who has recently developed a design of 70cm aerial
much praised by those who have so far tried it. On Thursday,
16 January he will describe it in detail. The meeting place as
usual is the Regional College of Technology in The Newarke,
Leicester, where Room 45 opens at 7 pm to enable members
to enjoy a get-together before the lecture begins at 7.30 pm.
All vhf and uhf enthusiasts who are within travelling distance
of the city will be welcome: there is a “bob a knob™
collection to defray expenses, but that is all,

Crystals and Zones

The time is rapidly approaching when it will no longer be
possible to rely on a supply of “‘surplus™ crystals for
getting started on vhf. Although ex-Government crystals
still appear in advertisements it is a matter of chance whether
or not one will be available for one’s local frequency zone.

This produces the state of mind in some instances that
‘* any old crystal will do so long as it gets me started on 2m ™
—and the chap having bought one then proceeds to call his
head off hundreds of kilohertz away from where anyone is
searching.

Inevitably, contacts come thin and slow, a sense of dis-
illusionment about vhf sets in, and displeasure is induced in
neighbours, who upon searching the frequency area for
remote stations derive no pleasure from finding a fat local
signal sitting in it.

Okay, surplus crystals are cheap, we all know, and to the
younger member with little cash to spare they offer a quick
way in. And we suppose there must be even today a few new
licensees around who don’t read the literature, remain

First place in the Constructors' Competition organized by the
Dunstable Downs Radio Club was secured by lan Gurton,
GBASP, with this transistor 2m transmitter with add-on
varactor diode tripler for 70cm. The 2m rig runs a conservative
12 watts to a 2N3632 pa and the 70cm section uses a BAY9%
fnlluwacl by a high-Q break without which, says lan, " the

p d on a spectrum analyser just Ilke a hedgehog."
A good example to other varactor users!

45



BEACON STATIONS

Nominal Emis- Aerlal

Call-sign Location Frequency sion Direction
GB3ANG Craigow! Hill, Dundee 145850 MHz A1 S
GB3ICTC  Redruth, Cornwall 144-13MHz A1 NE
GB3GW Swansea 144-250 MHz A1 E.N.E.
GB3GM Thurso 144-995 MHz A1 N’'S
GB3GM Thurso 70-305 MHz A1 N'S
GB3GM Thurso 29:005 MHz A1 Omni
GB3GEC W. London 434:000 MHz F1 N/W
GBasXx Crowborough,Sussex® 28-185 MHz A1 E/Omni
GB3VHF  Wrotham, Kent 144:500 MHz F1  North-West
* Not operational
GB3VHF
The Society's v.h.f. beacon transmitter frequency at
Wrotham, Kent, measured by the BBC Frequency
Checking Station (nominal frequency 144-50 MHz):
Date Time Error
21-11-68 0915 128 Hz high
28-11-68 0830 1090 Hz high
5-12-68 0844 1170 Hz high
11-12-68 0845 1260 Hz high

ignorant that such things as geographic-frequency zones
exist until someone tells them over the air, and will use any
old crystal that puts them on.

Even so, crystals cut to order are cheap enough when
compared with the sort of outlay on radio equipment which
many people are cheerfully prepared to indulge in nowadays.
They come out more cheaply still if several are bought at
once on a group basis. 1f as a result all the locals appear on
a common frequency this is no bad thing for regional net
operation; and anyway a 35pf variable across the crystal
socket can work wonders in enabling an operator to slide
off the co-channel—especially when 8 MHz is used: a shift
of half a kilohertz at this starting frequency provides a
change of 9 kHz at the multiplied frequency, and that should
be enough to clear most people’s adjacent sidebands (if it
isn't then tailor the sidebands).

All of which accepts that crystal control is likely to
remain predominant in the face of advancing vfo techniques.
We think it is for a year or two or three ahead; and while
crystals continue to be the preferred method of frequency
generation it is to the advantage of all if they come out * in

zone.”
» * *

To move from the general to the particular we now quote
Bill Scarr, G2WS, who writes: ** Are we powerless to do
anything about the wilful disregard of the cw/phone division
of the 144 MHz band? Although the G8xxx's often offend,
they are not entirely to blame. One evening recently during a
period of good conditions for long-distance working, 1
found three stations within 30 miles of this QTH in North
Somerset holding long phone conversations, all on 144-05
MHz", that is, well (or ill) inside the cw segment.

All three offenders judging from their callsigns were licence
holders of 12 to 15 years standing, and as Bill puts it * old
enough to know better.” One of them was actually hetero-
dyning the French beacon station F3THF.

We have heard a counter argument to the above com-

plaint. 1t is to the effect that ** . . . the cw bit was carved out
of the South-West Zone and I'm not jolly well going to buy
new crystals to put me above 144-1 . . ."” and so on. The
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answer is that many cw operators would be glad to accept
any such crystals if their availability should be made known
through ** Xtal Xchange." A further thought is that if more
hefty cw signals appeared regularly in the bottom 100 kHz
then the intruders would be compelled to move in short
order.

Today's 2m bandplan, updated from the admirable
G3CYY/SWM plan expounded in 1949, was the subject of
simultaneous announcement in this journal and Short Wave
Magazine in July 1966, puts cw at the bottom, sideband on
145-41MHz and encourages spot frequency working. It has
been detailed (with map) in the last three editions of The
RSGB Amateur Radio Callbook. The 2MHz of the com-
munication sector of 70cm are planned identically.

Contest News

Knowing the enthusiasm of the 23cm fraternity we
wouldn’t be surprised to hear that several of them had taken
the trouble to compare last month's billing of the October
1296 MHz Open Contest with the results turned in from
previous events, They would have discovered that the
October line-up of fifteen stations compared with thirteen
for the May event, and seven for the October 1967 contest.

Thus ** 23" progresses—though it must be added that
the October 1968 event was favourcd by the sort of pleasant
weather that encourages the portables to hit the hills.

Had it been otherwise no one could have been blamed for
staying at home rather than try to erect wind-resistant
paraboloids in the half-gale that so often scems to afflict
vhffuhf contests.

A look at last month’s 23cm results shows Ron Dabbs,
G2RD, back in top place in Section A, and that famed
multi-operator team of G30XD/A heading Section B, to
repeat their success in getting there during the May event.
In Section C Les Sharrock gave pleasure to many in search
of a second country on 23cm by offering GW3BNL/P during
the contest. He notched top place, hotly pursued by another
renowned ** 23 centimetric ', G3NNG/P. All of these are
well known callsigns on the band—but the event attracted
many new ones, notably G8AUE, whose 23cm activity dates
only from the May contest. In the ensuing six months he
has worked 17 counties and two countries on the band.,
He puts 8 watts of rf into a 5ft dish.

One of the many things GSBAUE likes about ** 23 ™ is its
capacity to throw up unexpected results. During the slight
lift early in November he worked G3GWL at 75 miles at S8
both ways when signals between them were virtually
inaudible on the 70cm talkback band. And this despite the
fact that system gainwas greater on the lower frequency band.

* * -

What is rather mystifying about the 1296 MHz resulis
for October is the absence from the table of sixteen callsigns
of stations known to have been active at the time; the 15 logs
received by the VHF Committee disclosed that 31 stations
exchanged points during this contest. Allowing for the fact
that many people either don’t have time to make contest
entry logs, or forget for one reason or another, it seems a
pity that at least some of the missing 16 couldn’t have
appeared in that table.

Certainly an example was set by G8AUF, Dick Alton,
whose QTH at Belper deep in a Derbyshire valley is just
about the end as a uhf site. Knowing that he could hardly
hope for more than one contact during the October contest
he nevertheless turned in an entry undeterred by the possi-
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bility that he would be at the foot of the table. He must
have heeded the observation made in ** Four Metres and
Down ™ more than once that it’s the size of the contest
results tables that gives the true measure of activity on any
band at any given time. Perhaps the missing 16 will not be
averse from going into print after next May’s event.

L ] . *

Last month’s telegraphy contest on * Four " was expected
to demonstrate the effect of the new bandplan, ie, that
activity would be confined to the bottom 75 kHz. In the
event it wasn't; and although numerous operators were
clearly enjoying the freedom of this newly won area, contest
signals were heard well up the band. Clearly crystal control
is in widespread use; the expected advent of vfo's on
“ Four ™ has not materialized to any marked extent.

Now for the next telegraphy contest, that on 2m on 26
January. Last year’s event, with *“ QLF ™ as the rule and
rarely a * QLM ™ to be heard, showed a marked concentra-
tion within the 144-0 to 144:1 MHz segment, and it is a safe
bet that few contacts will be had this time outside it. Another
safe bet is that cw will once again demonstrate its nation-
wide penetrative power on ** Two “irrespective of conditions.

A couple of wecks earlier single sideband will do the
same. If almost a hundred sidebanders appear on or around

145-41 MHz on 13 January as they did during last year's
Monday Nighters a contest log from each one of them will
demonstrate more effectively than any comment here how
the mode is catching on.

* * »

The great news for the 70cm men is that the Cumulatives
re-start this month. Many declare that it was a pity they
weren't put on earlier in the present winter season. No
matter; they're back again—and here emphatically, if they
are to be proved useful, it is important that plenty of logs
shall be turned in to the VHF Contests Committee when the
seties finishes. The rules are on page 56 this month.

Moonbounce Project at Keele

From G3RPG comes news of the proposed formation of
a Moonbounce Project Group at Keele University. It is
understood that the Group if formed would be permitted to
use the University’s radio telescope, consisting of an inter-
ferometer system using two 15-ft diameter parabolic
reflectors.

All interested—and it seems likely that help from members
outside the University would be gratefully received—should
get in touch with Vic Reynolds, G3COY, 25 Yoxall Avenue,
Hartshill, Stoke on Trent. continued over

VHF Personalities: No 5

Chris
Tran,
GM3WOJ

Personalities previously featured have been people with
years of amateur radio experience behind them. GM3IWOJ,
second son of the minister for the parish of Glenluce in
Wigtownshire, was licensed in July 1967, is not yet 18, is in
his sixth and final year at school and hopes to be studying
electrical engineering at Glasgow University by next
October.

What brought Chris Tran on to vhf? In his listening days
he wondered where all the locals had got to, was told ““ On
to 4m * and was prompted to buy an R220 recciver which,
with the help of GM3RYO nearby, was modified to tune to
70 MHz. When a home-built 3 element Yagi was erccted in
the loft of the manse ** Four ** came alive.

When the licence came noe transmitter was ready: ** Funds
were at an all time low *cos of the GPO getting £2 and the
RSGB £2 10s! So GM3WOJ did not get off to a flying start,”
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says Chris. It was not long before helpful friends rallied
round to loan first a B44 (not very good, but it did produce
the very first contact for GM3WOJ: with old-timer GM2UU
at Stranraer ten miles away); and secondly a rather higher
power rig to give GM, GD and GI in quick succession.

After a brief flirtation with the hf bands to see if the
Antipodes could be worked (they could), GM3IWOI
returned to ** Four™ in mid-1968 with a new and heavily
modified B44 and a J-beam 4 element well in the clear
outdoors. With 8 watts input six of the seven British Isles
prefixes were soon worked from the little upstairs radio
room.

Over the ensuing months the limitations of the site
(125 ft asl) became apparent with a 300 ft hill overlooking it
on the southerly bearing. This may preclude success on 2m
and 70cm when the time (and finance!) comes to try them
out. Chris was very impressed with the results obtained on
the nearby Mull of Galloway by GMS5PI/P in one of the
1968 contests on 144 MHz, and this confirmed the desir-
ability to further plans already laid to see what could be done
** Stroke P " from well elevated sites locally.

By now, with his driving test duiy passed, GM3WOIJ
installed the B44 in the car, working into a ground-plane
mounted on the roofrack (* rather large but guaranteed to
impress SWL's with the radials drooping over the car
roof!™). This set-up is available for use if ever RAEN should
be called out,

In spite of the limitations of the home site plans are in
line for improving the vhf equipment by means of GIHBW
type FET converters for 2m and 4m, and a maximum-power
4m transmitter donated by GM2CHN (who is by coincidence
an old university colleague of Chris’s father). Then it will
be possible to make maximum use of future Auroral openings.
Meteor Scatter is another form of propagation which is of
great interest to GM3WQI, and he is at all times glad to
accept offers of cw schedules on * Four ™ from operators
at a distance.
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Another E-M-E Record
G3LTF to WB6IOM

On 9 November G3LTF worked WB61OM on 23cm by moon-
bounce. This bettered the existing 1296 MHz E-M-E record
gWIBU-KHGUK) by 400 miles. At the Californian end 500 watts
ed a 10-ft dish. At Chelmsford GILTF had a 150 watt transmitter
;gdhn If'“ dish. Parametric amplifiers were used for reception at

th ends.

The contact took an hour to complete with signals just detectable
above noise in an if bandwidth as sharp as z and transmitter
frequencies held within 500 Hz at 1295980 MHz, It was the
rroduct of several patient tests beforehand, and deserves congratu-
ations to both operators for what is an ding break-through
in uhf communication.

Parchment Corner

A further sixteen ** Four Metres and Down " Operating
Awards were approved at the last meeting of the Society’s
VHF Committee (the complete table of holders of the
certificate appeared in Raido Communication for December).

Among the new ratifications was GBATK, who becomes
the second Class B licensee to be granted the award for 2m
operation. His certificate will be numbered 115. Other new
recipients are G3EHR (No 114) and G3IWW (No 116).

In the 4m category the following applications have been
endorsed, and certificates issued to GI3VIS/P (No 56),
G3EKP (No 57), G3JHM (No 58), G3VOF (No 59),
ZB2BO (No 60—and the second Gib-man to get it for
“ Four "), and G3JHM/P (No 61).

There was a welcome renewal of applications in the 70cm
bracket, and the additions here are G3F1J (No 44), G3XEB
(No 45), GWSAHI (No 46—which will especially please the
many members who in turn have had him to thank for giving
them GW in their quest for three-countries-worked-and-
QSLed on * 70 ).

That tough assignment, to secure a 2m Senior Trans-
mitting Award, has been successfully dealt with by G3MRA
of Southampton: to him Certificate No 18.

And among the receiving members three more claim
certificates in the 2m category. They are BRS24550 (who
gets No 15), BRS30352 (No 16), and A5032 (No 17).

* * -

Holders of Class B licences who pass the morse test need
have no fear that QSLs amassed under their old G8-plus-
three callsign will be nullified when they assume the G3-plus-
three mantle. The point has been discussed by the VHF
Committee. A recommendation put forward to Council was
duly approved 1o the effect that Class B licensees becoming
Class A and operating from the same QTH should be
allowed to use their contacts confirmed as Class B holders
to be carried forward towards the appropriate * Four
Metres and Down ™ Certificate.

This covers the point, which arises from time to time,
when an operator changes his callsign when he is about half
way through collecting the verifications for his certificate.

It does nor mean that a G8-plus-three man who has already
obtained an award can start all over again and make claim
for another under his new G3 callsign. Definitely one
certificate per QTH!

Why the Old Timer Joined

A well known Midlands vhf enthusiast and old timer
who for various reasons had not belonged to the RSGB
has now joined, and he has told us why:

“The RSGB is a highly unified Society with a Council
that functions as a Council and not as a collection of indi-
viduals . . . it is progressive and recognized nationally and
internationally.

“* The very active support which it has given, in print and in
person, to Midlands vhf functions made it clear to me that
the RSGB policy certainly contributes to amateurs’ interests
asa whole. ...

* Thirdly, only the RSGB has the experience, the recogni-
tion and the facilities to represent the amateur in whatever
capacity it may be required to do so. To this I must add that
the Society owes much of its enhanced status to the work of
members at committee level, who are present at so many
amateur functions held in so many different parts of the
country.”

All of which is so true as to call for no embellishment,
except just to say that the Society in turn cannot do without
the expertize and organizing experience of people like our
correspondent. So if you meet any such on the metre wave
bands don’t tell them what they are missing by not being
wilh. 35; remind them what we are missing while they remain
outside.

Countries, Counties, Certificates

The appearance in the December number of Radie
Communication of the list of holders of ** Four Metres and
Down " certificates has prompted several members to ask:
“ How do I go about obtaining one of these certificates?”
Here is the required information:

Four Metre Award

Four Metre Listener Award

QUALIFICATION: production of QSL cards from 20

British counties and three countries.

Four Metre Senior Award

QUALIFICATION: 60 British counties and six countries.

Two Metre Award

Two Metre Listener Award

QUALIFICATION: production of QSL cards from 30

British counties and five countries.

Two Metre Senior Award

Two Metre Senior Listener Award

QUALIFICATION: 60 British counties and 15 countries,

Seventy Centimetre Award

Seventy Centimetre Listener Award

Twenty-three Centimetre Award

QUALIFICATION : 20 British countics and three countries.

Seventy Centimetre Senior Award

QUALIFICATION: 40 British counties and nine countries.

Stations eligible for these awards are (@) fixed stations;
(b) alternative address stations operating ** Stroke A ™ from
any address; (¢) portable stations operating ** Stroke P
from any location; and (d) mobile—but categories cannot
be mixed.

All claims, fully supported by QSL cards relating to
contacts made after 1 January, 1961, and with a check sheet,
should be sent to Frank Green, G3GMY, 48 Borough Way,
Potters Bar, Herts, enclosing a large SAE for the return of
the cards.

Supreme Award: For fixed stations and alternative

address stations only.

QUALIFICATION: the holding of three Senior Awards

or two Senior Awards plus the 23cm Ordinary Award.

There have been no claimants to date.
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Tech Corner

From G3AHB (Les Coote of Slough):

On the question of TVI and especially of sound break-
through from vhf transmitters touched on by G2CUZ in
“Tech Corner,” one method of suppression is to use a
low-Q choke, which has been found effective when a
quarter-wave stub did not provide a cure.

This choke consists of 9 to 12 turns of cheap, small
diameter co-ax toroidally wound round a ferrite ring,
Mullard core grade FX1588. One end is plugged into the
television input, and the TV aerial is plugged into the other
end of the choke. A minor adjustment of the number of
turns or their spacing may be necessary to achieve full
rejection,

A similar device has proved very effective on the hf bands
when a 120 watt pep transmitter was operated into various
acrials only a few feet away from the television aerials in
the roof space.

I hope this suggestion may be of some interest for adapta-
tion in those cases where the transmitter rf is getting into
the television set via the braiding of the TV downlead.

From G8ANZ (Bob Wilson of Portishead):

After experience in recent contests G3ITND and myself
decided that a vfo would be ideal in order to provide us with
a clear space in the 2m band. However many crystals one
has, somebody else seems to have the same frequency.

Consequently I have been working on the BRS25769
Vackar/Seiler oscillator. After a disappointing start I now
have a very stable device which I can use even on the 70cm
rig simply by replacing the 8 MHz crystal. Reports on the
stability say that it is as good as a crystal oscillator.

The heart of the device is a 2N706 oscillator which together
with its associated components are mounted in a small
diecast box. The coil, which is of 16 swg copper, is wound on
a ceramic former mounted inside another larger diecast box.
The tuning drive for the capacitor is provided by the
mechanical components of a scrapped BC221.

Both diecast boxes are mounted on a } in aluminium
screen which in turn is bolted to a } in aluminium front panel.
By enclosing the entire assembly in a box built in § aluminium
with aluminium stiffeners a very rigid structure results. The
vfo can be knocked quite violently while in use on 70cm and
no drift is detectable.

Following the 2N706 are two buffer amplifiers on 8 MHz,
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each a 2N706, All capacitors in the tuned circuit are mixed
positive and negative temperature co-¢fficient and silver mica.
Selecting the appropriate values to achieve good stability
is perhaps the most time consuming part of the operation.

From G8ACE (John Hazell of Hatfield):

In the search for adequate output fiom the audio power
transistors used in the 70/23cm modulator it scemed likely
that the driver transformer might need to be almost as big
as the output transformer, due to its high current and high
inductance requirements.

It was therefore decided to interpose two emitter followers
after the driver transistor and use these as current amplifiers
for the push-pull output pair. This greatly reduced the
driver requirements, the driver transistor now taking only
SmA instead of about 100, and working into quite a tiny
driver transformer. This gives a total of five transistors in
the output stage.

The circuit diagram of the complete output unit is shown
in Fig. 1. The ACI27 driver transistor has negative feed-
back from the output side applied to its emitter. The
driver transformer requires split secondaries: it is a readily
obtained component. Each leg goes to a 390 ohm variable
resistor which is adjusted to set the collector current of each
ADI49 to 70mA quiescent. The OAS81 diodes stabilize the
base operating point against voltage and temperature
changes,

The 39 ohm resistors in the collector leads of the ACI128
emitter-followers are there to reduce dissipation. A further
precaution against thermal run-away is to have each of the
ACI128 transistors in a small clip clamped to chassis by way
of a heat sink.

Operationally, the modulator in which this output stage
is used has been hammered during the course of many
portable contests. It operates from anything between 11 and
14 volts without complaint.

Here and There

** Many thanks to G3CZZ for his work on the Cornish
2m beacon. I think I speak for many in the Somerset area
when I say: please let us have a 70cm one "—G8ANZ,

* * *

** .. . just to say thank you to all who arranged and
lectured at the IEE on ssb at vhf. Interesting, informative
and responsible "—G3WBQ.
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RSGB Public Relations Officer, Sylvia Margolis, with 1968
RSGB President, John Graham, G3TR signing a copy of the
Radio Communication Handbook which he then presented
to Cesar " Chick " Pavelescu, YOIGK.
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A Brief Report of the RSGB Council
Meeting held on Friday, 1 November, 1968

Presenl: The President (Mr J. C. Graham in the chair), Messrs B.
Armstrong, B. Caws, J. Elheringlon, R. J. Hughes, A. F. Hunter, L. E.
Newnham, A. D. Pallerson, J. Pelly, R. F. Stevens, G. M. C. Slone,
J. W. Swinnerton, G. Twisl, E. W. Yeomanson, (Members of Council),
C. P. Pope (Secrelary), A. E. Dowdeswell (General Manager) and J.
Adey (Editorial Staff).

Apologies for absence were recevied from Messrs E. G. Ingram,
H. E. McNally and D. M. Thomas.

Mr J. Adey of the Edilorfal Staff was introduced to the Council
members.

Membership and Affiliation
It was resolved to elect (i) 42 Corporate and 12 Associate mem-

bers,
(ii) to grant Corporate membership to two
Associates,
The subscriptions of six members were waived owing to blind-
ness or other disabilities,

Applications for Affiliation
The following applications for affiliation were received and
approved by Council,
Bexhill Grammar School Radio Club. Sec: J. A. Kin
Ardeer Recreation Club Amateur Radio Section. Sac J. F.
McCreight, GM3DJS.

Presidential Installation

Mr J. W. Swinnerton reported that arrangements for the Installa-
tion were well advanced and it would be held at the Bonnington
Hotel, London, WC1 on 10 January, 1969,

Region 1 ORM
The report of this meeting was fully discussed. A vote of thanks
was given to Mr A, D, Palterson for his work in compiling the report.

Radio Communication—Club News
It was suggested that there was room for improvement in the
production of Club News in " Radio Communication.”

IARU

It was reported that the Vereniging Van Radio Amateurs in
Surinam and the Mauritius ARS had applied for Membership of
the IARU.

After discussion Council agreed to register an " Aye ' vote.

Braaten Trophy

Council approved the award of the Braaten Trophy to Mr W. A.
Roberts, G2RO. This Trophy |s awarded to the leading G station
in the ARRL DX CW Contest.

Milne Trophy

Council approved the award of the Milne Trophy to Mr R. Gibson
GI30QR. This Trophy is awarded to the winner, other than an
English station, in the ARRL DX Contest.

Regional and Area Representatives

MNominations for Reglonal and Area Representatives were con-
sidered by Council; as certain reglons were not represented,
Council decided to consider late nominations.

John Rouse Memorial Cup

Itwas suggested, after discussion, that this cup, presented by his
daughter Sarah, should be awarded annually at the RSGB Exhibi-
tion for the best piece of hame-constructed equipment by a junior
member. (Terms of reference to be published later).

Minutes of Meetings of Committees

Council accepted the Minutes of the following Committee
Meetings:

Education Committee, (21.9.68); Exhibition Committee, (27.9.68);
VHF Committee, (9.10.68); VHF Contests Committee, (29.10.88).

Council was in session for 4} hours.

Dr E. Savundra

At a special Meeting of the Council of the Society convened on
1 November, 1968, in accordance with article 25 of the Society's
Articles of Association, a motion was carried, in accordance with
the said Article, to expel Dr E. Savundra from the Soclety,
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RSGB QSL Bureau Sub-Managers

It Is regretied that several errors occurred In the list of sub
managers published last month, The following list Is now correct
and includes the sub-manager for the G3YAA series,

G2: J ;\f Russell, G2ZR, 45 Shakespeare Avenue,

ath.
G3, 4 and 5 two- E. G. Allen, G3DRN, B5a Melbury Gardens,
letter calls and GC:  London, SW20.

G6 and G8: A. J. Mathews, GBQM, 62 Ashlands Road,
Hesters Way Estate, Cheltenham,

G3AAA-BZZ: C. C. Olley, G3AIZ, 157 Wanstead Park Road,
Iiford, Essex,

G3CAA-DZZ: C. A.Bradbury, BRS1066, 13 Salisbury Avenue,
Cheltenham,

G3EAA-HZZ: W. J. Green, G3FBA, " Meadway," Links

Avenue, Brundall, Norfolk, NOR 86Z.
G. L. V. Butler, G2BUL, 9 The Heath, Chaldon,
Caterham, Surrey.

G3IAA-KZZ, BRS:
and A numbers:

G3LAA-NZZ: F. Bliss, G3IFB, Coppalex, North Road The
Reddings, Cheltenham, Glos.

GI0DAA-PZZ: J. H. Brazzill, G3WP, 43 Forest Drive, Chelms-
ford, Essex.

G3RAA-RZZ: K. Walden, G30OLN, 250 Gloucester Road,

Cheltenham, Gloucestershire.

The address of the QSL Bureau Manager (Mr A. O. Milne, G2MI)
Is 29 Kechill Gardens, Bromley, Kent.

G3SAA-TZZ: E. G. Allen, G3IDRN, 65a Melbury Gardens,
London, SW20,

G3UAA-VZZ: P. R. Cox, GSRYV 20 Allenby Road, Maiden-
head Berks.

G3IWAA-GIXZZ: R.W.Martin G3RWM, 76 S5t Paul's Crescent,
Coleshill, Warks.

G3YAA series: P. R. Cheesman, G3KDE, 10 Nursery Road,
Hook End, Brentwood, Essex.

GBAAA serles, E. G. Allen, G3DRN, 65a Melbury Gardens

all prefixes: London, SW20.

GD: T. R. Moore, GD3ENK, " Glyn Moar," St
John's, Isle of Man.

Gl: R. R. Parsons, GI3HXV, 45 Erinvale Avenue,
Finaghy, Belfast,

GM: D. Macadie, GM6MD, 154 Kingsacre Road,
Glasgow, S4.

GW: J. L. Reid, GWSANU 28 Woaterston Road,

Gabalfa, ‘Cardiff.

Cards must be sent to G2MI but envelopes may be sent to
the appropriate Sub-Manager or to GZMI. Printed, gummed
labels are obtainable from G2ZMI by sending an sae.

Affiliated Societies

The following Societies are now affiliated to RSGB:
Ardeer Recrealion Club Amateur Radio Section

Honorary Secretary: J. F. McCreight, GM3DJS, 40 Auchenharvie
Road, Saltcoats, Ayrshire.

Bexhill Grammar School Amateur Radio Club

Honorary Secretary: J. A, King, ¢/o Bexhill Grammar School for
Boys, Turkey Road, Bexhill on Sea, Sussex,

Scottish Mobile Rally

The Scotlish Mobile Rally took place on 22 September at the
Cartland Bridge Hotel in Lanark. The weather was dry if not sunny
and an attendance of 250 indicates a successful event.

Numerous attractions at the rally included an exhibition of police
equipment courtesy of GM30ZI, several trade exhibits, a flower
arranging demonstration for the ladies and also an RTTY link
organized by the Lowland Radio Signals of the Territorial Army.

Another interesting item was a stand run by the Lanark Grammar
School Radio Club displaying a whole range of equipment from the
school laboratories. The school club also exhibited Its new receiver.
They are looking for some more receiving and transmitting appara-
tus for the club. Can anyone assist perhaps?

The Radio Amateur Emergency Network were present in the form
of the Ayr Group. A Bring and Buy sale was well patronized and
the whole event received excellent local press coverage.

Distinguished visitors included the President of the RSGB, John
Graham, G3TR and also several Council and Committee members.
The day culminated in the prize draw and the presentation of the
Scottish NFD trophy to the Lowland Royal Signals.

As a final note, the organizers add that they look forward to next
year's rally, as (they hope) visitors|
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Book Review

PRACTICAL TELEVISION CIRCUITS

Ediled by R. E. F. Sireel and published by George Newnes Lid.
al 30s.

The first half of this publication has a direct relevance to
television, the remainder comprising a miscellany of circuits
ranging from a baby alarm to oscilloscopes and test equip-
ment. Most of these items are described with mechanical
and constructional details following the style of the similarly
titled periodical.

The television sections of the book include several simple
f preamplifier circuits (one for uhf) which are described
with emphasis on mechanical detail and data for con-
struction of a number of simple aerials for vhf and uhf.

The hub of the book is the chapter describing in full the
necessary circuits for the construction of a transistorized TV
receiver with an 11 in. display tube. This receiver is definitely
405 lines, bands I and I1I only, the only mention of 625 line
working being concluded by a clear warning not to ** have a
go.” The individual components of the receiver are all very
rudimentary yielding a basic receiver with no agc and
which will not quite scan the entire picture. The con-
struction exercise afforded by this receiver should, however,
give an insight into the * building blocks ** of television
and will enable an enthusiast to tackle fault finding on more
advanced receivers with some confidence.

G. D. Roe, GINGS
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The Presentation of Trophies at the
Society’s AGM

The AGM was held on Friday, 6 December 1968
at the Royal Society of Arts in London, Mr. J. C.
Graham, G3TR, the President for 1968 made the
presentations.

Peter Blair G3LTF, receiving the Surrey
Trophy for the Mid-Essex Group, winners
of VHF NFD.

The 21 MHz NFD shield awarded to the
Surrey Radio Contact Club, G3BFP

The Col Thomas Rose Bowl, awarded to the leading UK station in
the BERU contest, being received by David Courtier-Dutton,
G3FPQ.

G3ABG, for the Cannock Chase ARS,
receiving the 3'5 MHz NFD shield.

: R. Glaisher, GBLX, receiving the 28 MHz
; NFD shield for the Surrey Radio Contact
The Bristol Trophy awarded to the Stour- Club.
bridge ARS for being the leading single entry
station in NFD.
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From Stock
RSGB

RADIO DATA REFERENCE BOOK

RADIO SECOND EDITION

DATA
REFERENCE

By G. R. JESSOP, AMIERE, G6JP

The new edition of this comprehensive reference
manual has undergone considerable revision and
expansion, and also bears a new look. There is new
data on power rectification, rf cables, TV standards
and channels, including overseas countries, trans-
mitter ratings, waveguide, formulae etc. This book is
now even better able to provide a single source of
data vital to amateurs and professionals who are

12/6 designing radio transmitting and receiving equip-
ment. Much of the data appears in chart and table
postage 1/- extra form for simplicity.

1969 EDITION

112 pages provide a complete guide to the owners
of call signs in the UK. Calls for “A" licences now
finish at G3XOU, uhf phone-only licences reach
G8BQZ, and the list of reciprocal licences stops at
GM5AKN. Eire calls and amateur TV licence holders
are included. The Call Book is also a useful source
of information on band plans, call-sign prefixes, the
Q-code, beam headings, RSGB affiliated Societies,
postage 9d. extra Zonal and regional boundaries.

RADIO SOCIETY OF GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WC1
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GONTESTENEWS

80m Field Day 1968

Only eight entries have been received for this year's 80m Field
Day held on Sunday, 15 September. However, there can be no
doubt that the torrential deluge which caused havoc In many parts
of the South-East detered a number of prospective participants.
Even that stalwart field-dayer G3JKY (" all gear carried on bicycle')
has since admitted that it was too damp for his customary spin into
the Kenl countryside!

Posn Call-sign QS0Os Score QTH
1 30LB 46 318  Bristol
2 Gavw 51 294 Watford
3 GW3HGL 42 282 Colwyn Bay
4 GIWTP 46 261 Bedford
5 G3KLH 43 253 Reading
6 GaNEO a7 240 Sheffield
7 Gabop 15 191 Huntley
8 G3UJG 22 135 Dorchester

The winner was Tom Boucher, G30LB, from Bristol. Tom ran
7 walts to a 5763 pa, an inverted vee aerial al 20 1l and a receiver
described as * a car radio with converter," The runner-up was
GI3VW, who was assisted by G3BZG, while GW3HGL took third
place.

Two transistorized tr itters were featured: G3DOP had a
" four transistor hall-watt," while G3KLH ran 10 watts to a 2N3632—
but he comments, *...a short in the atu wrecked the output tran-
sistor ... took 2 hours to find a replacement ... will fit a valve for
next year's event !"" A variety of receiver types were used, including
an BSBA (G3WTP), an RA217 (G3KLH), a KW76 (G3NED), a home-
brew 11 transistor superhet (G3DOP), and a No 22 Set (G3UJG).

Awards—G30LB will receive the Houslon Fergus Trophy, and
G3VW a certificate of merit. Mr F. Day, BRS30033, of Lincoln, will
receive a certificate of merit for his most comprehensive and useful
check log, G5DZ also forwarded a check log—many thanks.

First 1:8 MHz Contest 1969

1 The General Rules for RSGB HF Contests, published in January
1969 edition of Radio Communication, will apply.

2 When 21.00 GMT on Saturday, 15 February, 1969, to 02.00 GMT
on Sunday, 16 February, 1969.

3 Contacts Cw (A1) only in the 18-20 MHz band. County code
letters, as published on page 58 of the January 1969 edition of
Radio Communication, must be senl after the report-serial number
group, e.g. for a contact from Sussex 599001 SX.

4 Scoring Six points for each of the first 6 conlacts with stations
in any one county; three points for the seventh and subsequent
contacts. Six points for each contact with a station outside the
British Isles.

5 Logs Column (5) must be headed " County Code letters re-
celved."” Entries must be addressed to the HF Contests Commiltee,
c/o R. Biggs (G2FLG), 29 Lord Avenue, Clayhall, llford, Essex.

6 Trophies The Somerset Trophy will be awarded to the winning
station, The Maitland Trophy will be awarded to the Scottish
Member with the highest aggregate number of points in this contest
combined with the Second 1-8 MHz Contest 1968.

First 70 MHz (Fixed Station) Contest 1969

This contest, as its title implies is only open to single operator,
fixed stations. There has always been some demand for this type of
contest, if it appears to be popular it will be kept as a regular feature
and the idea will probably be introduced on to the other bands. If
It is not popular the idea will be dropped.

1. Date and Time: 16 February, from 10.00 to 16.00 GMT.
2. All entries must be sent to the adjudicator at: VHF Contests
Committee, 60 Merlin Grove, Beckenham, Kent.

In addition the following General Rules as published in this issue
of Radio Communication will apply: 3b, 4a, 5a, 6a, 7b, 8a, 9b, 10a, 11
1o 18, 20,23, 27 to 28.

First 144 MHz (SSB) Contest 1969

1. Date and Time: 13 January from 19.00 to 21.00 GMT.

2. All entries must be sent to the adjudicator at: VHF Contests
Committee, 32 Harbour Avenue, Comberton, Cambridge.

In addition the following General Rules as published in this issue

of Radio Communication will apply: 3b, 4a, 5a, 6a, Tb, 8c, 9c, 10a, 11

1o 18, 20, 23, 26 lo 28,

Second 144 MHz (CW) Contest 1969

1. Date and Time : 26 January from 10.00 to 18.00 GMT.
2. All entries musl be senl to the adjudicator at: VHF Contests
Committee 39 Angle End, Greal Wilbraham, Cambridgeshire.
In addition the following General Rules as published in this issue
:f Radio Communication will apply: 3a, 4a, 5a, 6a, 7a, 8b, 9a, 10a,
1to 28.

First 432 MHz Cumulative Activity Contest 1969

Many members have expressed a desire to see the Cumulative
Activity Contests reintroduced, especially on the 70cm band. This
has been done and the rules appear below, Il you operate in this
contest please send in your log to the VHF Contests Commitlee.
Although the commiltee have reintroduced this contest simply to
promote aclivity it is always pleasing to see a large results table.

1. Date and Time: 18 January, 1 February, 22 February, 8 March,

22 March, 5 April, from 19,00 to 21.00 GMT.

2. All entries musl be sent to the adjudicator at: VHF Contests

Commiltee, 60 Merlin Grove, Beckenham, Kent.

In addition the following General Rules as published in this issue
of Radfo Communication will applly: 3b, 4a, 5a, 6a, 7b, Ba, 9a, 10b, 11
to 18, 20, 23, 26 to 28.

Third 432 MHz (Open) Contest 1968

Two late entries were received for this contest; from PAOPCR/P
and GBAPX, Both these entries were received by the adjudicator
of the contest, too late to include in the table of results, Both are
thanked for their entries.
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General Rules for RSGB HF Contests

““The OId Order Changeth "

The present rules for RSGB HF Contests have evolved over
many years, and close examination will reveal many duplications
and anomalies. With the constant pressure on space in this journal
it has been thought desirable to re-examine the rules for all HF
Contests and attempl to rationalize them.

Accordingly, the General Rules for HF Contests have been
revised and are given below. For each HF Contest throughout the
year, a short supplementary sel of rules will be published.

Reprints of the General Rules will be available from HQ upon
request.

1 Entrants must operate In accordance with the terms of their
licence

2 Contacts with unlicensed stations will not count for points.

3 Only one contact on each band may be claimed with a specific
station whether fixed, portable, mobile or alternative address.
Duplicate contacts must be logged and clearly marked as duplicates
without claim for points, Cross-band contacts may not be claimed,
Proof of contact may be required.

ill a A Fixed Station must operate from the address shown on the
icence,

b A Portable Station must operate from the same site for the
duration of the contest and may not be focated in a permanent
building or use public supoly mains. Power for all equipment may
only be derived from a portable generator on the site, accumulators,
or batteries. No equipment or aerials may be installed or erected
on the site prior lo 24 hours before the start of the contesl. This does
not apply to the storage of equipment,

c A Mobile Station is a station installed in a mator vehicle,
orvessel on aninland waterway. so equipped that the station may be
operated in motion without alteration,

d An Alternative Address Station Is a station at a location not
named on the licence, other than a portable or mobile station.

5 Unless otherwise stated, single operator entries only will be
accepted.

a A Single Operator Station is one manned by an individual
operator who receives no assistance in operating, log keeping, or
checking etc., from other persons during the contest period.

b A Multi-operator Station is one which does not conform
to the definition of a single operator station given above. In those
contests where mulli-operator entries are allowed, such entries will
only be nccepted provided that:

i The declaration Is signed by only one operator who will be
regarded as the entrant,

il The call-sign of the operator concerned Is Indicated for each
contact,

ilii The names and call-signs of all operators are listed on the
cover sheet, and

iv For stations located in the British Isles, all operators must be
fully paid-up members of the RSGB.

6 Eligible Entrants Unless otherwise stated, only fully paid-up
members of the RSGB resident in G, GC, GD, Gl, GM, and GW may
enter. Entries from GB stations will not be accepted,

7 A Contact consists of an exchange and acknowledgement of
contest information. This consists of an RS report on telephony,
or an RST report on telegraphy, and a three figure serial number
starting with 001 for the first contact and increasing by one for each
successive contact throughout the contest, irrespective of the band
or mode. in use. The supplementary rules for specific contests may
call for additional information to be exchanged.

8 Form of Entry a Entries must be clearly written or typed on one
side only of RSGB Contest Log Sheets or international A4 paper.
Columns must be headed as shown in the example below.

b Separale log sheels musl be used for each band.

¢ Logs mustbe kept, and entries submitted in GMT.

d Each enlry mustinclude a cover sheetin the form shown below,
incorporating a signed declaration,

Contest Entry Cover Sheet

Contest ..ocovviiininnnananss . Date ........ Score ........
Section(ifany) ......covveviviinnneee.. Callsign L.........
AME . ouvunns

Home Address

Name of club or group (if applicable)
Address of station or Portable Location .. . .
(if other than home address above)

QTHastransmied  ..coomeoimmasm s s sme s s e
National Grid Six Figure Reference, County Code Letters, or other
co-ordinates (see contest details) T o, .
Transmitter(s) ....vvveiensesrnnnnssn INPULPOWEN c0ivanenins
Receiver{s) ...vveveviersencs AR NG

AEHBIEY. coiiivinvsiiin b srin s R e Y R R
DECLARATION
| declare that this station was operated strictly in accordance
with the rules and the spirit of the contest, and | agree that the
decision of the Council of the RS3B shall be final in all cases of
dispute, | certify that the maximum inaut to the final stage of the
transmitterwas ....... voas s watt(s).
................ Shuned. ciesaadiieeeie
Failure to sign the declaration will involve disyualificalion of the enlry.

RSGB Contest Log Sheets and Cover Sheets may be obtained from
HQ upon request accomaanied by a large sas,

e All entries bacome the pronarty of the Radio Society of Great
Britain. In the event of any dispute the ruling of the Council of the
RSGB shall be final.

f All entries must be postmarked not later than 15 days following
the contest. If acknowledgement of receipl is required, British Isles
entrants should include a stamped addressed posteard which will
be returned to the sender. Overseas entries will not normally be
acknowledged.

g Unless otherwise stated, entries must be addressed to the HF

Contests Committee, Radio Society of Great Britain, 35 Doughty
Street, London, WC1,
9 Awards a Awards are made at the discretion of the Council
of the RSGB and may consist of trophies, plagues, or certificates.
Awards are, where possible, presented at the Annual Genaral
Meeting fallowing the contest. It should be noted that trophies are
kept at RSGB Headquarters, but winners are presented with a
commemorative plajue for retenlion.

b The standard award format for contests is as follows:

All winners and section leaders will receive a plague. In addition
some will be the formal holders of particular trophies. Cartificates
of Merit will also be awarded to the entrants placed first, second and
third in each section of the contest, from (i) the British Isles.
and (ii) overseas.

10 Automatic Disqualification Entrants will be automatically
disqualified on any one of the followin3 counts:

a Failure to complete and sign the declaration,

b Frequenl tone reports of T3 or less,

c Failure to record operators' call-signs against log entries
{Multi-operator entries only).

d Failure to use separate log sheets for each band,

e Failure to observe the terms of the entrant's licence,

Failure to observe and comply with other rules may also entail
disqualification.

RSGB CONTEST LOG SHEET Band oo eieiviae

COMRRRE .6 gy o 550550 s 4 G B B SheetNo. .....ovvvinnvnnnnn Call-sign ...ovvevinniinrnnns
My report on his | His report on my | (5) (6) (7

Date & Time Call-sign of signals and Serial | signals and Serial Points

(GMT) Station Worked No SENT No RECEIVED Claimed

Total from | previous sheet
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General Rules for VHF-UHF Contests 1969

The following ara the General Rules for all RSGB vhi-uhf contests
for 1969, with the exception of VHF NFD (The rules for VHF NFD
will be published separately). The rules for any vhf or uhf contest
will be made up from these General Rules. which will be referred to
by number. The results of all vhi and uhf contests will normally be
announced on GB2RS, three to four weeks after the contest. Coples
of these General Rules will be available on request from RSGB HQ.

Entrants should always use RSGB Log Sheets and VHF-UHF
Contest Cover Sheets. These are avallable from RSGB HQ upon
receipt of a Jarge stamped addressed envelope. The VHF-UHF
Contest Cover Sheet goes under the name of " Form 427," ask for
this when writing to HQ.

A particular point which the VHF Contests Committee would
like to stress Is that no phone operation should take place in the
recognized CW Zones in the vhf bands.

1 Date and Time. (see individual contest details).

2  All entries must be sent to the adjudicator of the contest at
the address given with the rules of the contest. Entries that
are not sent to the address given with the rules will be disqualified.

Awards

3a In each section of the contest there will be an award to the
highest scoring station. An award will be made to the runner-
up in each section in which there are ten or more entries in the
section.

3b An award will be made to the highest scoring station and
runner-up.

N.B. All awards are cerliflcates. In addition Trophles will be
awarded fo the stations with the highest score in the following
contesls.

Conlest
Second 70 MHz (Open) Contest
Third 144 MHz (Open) Conlest
First 432 MHz (Open) Conlest

Trophy
VHF Managers Trophy
Mitchell Miiling Trophy
The Council Cup

Scoring System

da Contracts made between the distances shown below will
score as Indicated, Contacts on borders (between scoring
rings) score low.

Miles km Points
00-31-25 0-50 1
31:25-62:5 50-100 3
62:5-125 100-200 6
125-187'5 200-300 10
187-5-250 300400 14
250-312'5 400-500 18
312-5375 500-600 22
375-437-5 600-700 26
437-5-500 700-800 30
500-562'5 800-900 34
562-5-625 900-1000 38
Over 625 Over 1000 50

4b Contacts will be scorad at 1 point per kilometre

Location

Sa Entrants may not change the location of their station during
the contest,

5b Entrants may change the location of their station during the
contest on one occaslon, provided that only the highest scor-
ing contact with a given station Is claimed in the event of a
repeat contact. Repeat contacts must be clearly marked as
such on the contest log.
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This graph shows that if you take the average distance in
each scoring ring, the scoring graph is linear. A detailed ex-
planation of this new scoring system and its conception
appeared on page 766 in the November 1968 issue of Radio
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This specimen map shows the radius scoring system in use

centred on a station in Birmingham. The contact with the

station in London scores 6 points while that with the one in
Paris 18 points.
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Crossband Contacts

6a Cross band contacts do not count for points.

6b Cross band contacts where one station is transmitting on the
band named in the title of the contest will count for half points.
Only one cross band contact may be made with a given
station, Cross band contacts must be clearly marked as such
on the contest log.

Sections

7a There are three sections as follows:
Section A—Single operator, fixed stations.
Section B—Club, /A and multi-operator fixed stations.
Section C—Portable stations,

7b Single operator, fixed stations only.

Tc Portable stations only,

Modes

B8a Contacts may be made on all permitted modes except A2
(mcw).

8b Entrants must make two-way A1l (cw) or F1 (fsk) contacts only.
Stations worked may transmit on either A1 or F1.

8¢ Entrants must make two-way AZj (ssb) contacts only.

Contest Exchanges

9a The contest exchange shall consist of the following:
(i) RS or RST report followed by serial number,
(i) Both QRA locator and QTH (must be sent).

8b The contest exchange shall consist of the following:
(i) RS or RST reporl followed by serial number,
(ii) QTH (only the QTH must be sent).

9¢ The contest exchange shall consist of the followjng:
(i) RS or RST report followed by serial number.
(ii) QRA (only the QRA must be sent).

Repeat Contacts

10a Only one scoring contact may be made with a given station
(i.e. call-signs that are fixed, /P, /A, or /M all count as one
station). If a station that has moved location is contacted fora
second time, only the highest scoring contact may be claimed.

10b One contact may be made with a given station during each
activity period, Only four out of the six activity periods will
count towards the final score. However logs for all activity
periods should be sent to the adjudicator for the purposes of
checking. Entrants must take partin a minimum of four activity
periods. (Please note rule 28.)

11 An entrant must operate within the terms of his (or her)
licence. Special event call-signs (e.g. GB) may not be used by
entrants in these contacts. Fallure to comply with any of the
rules given for a particular contest will result in disqualification,
In addition stations that persistently overmodulate, radiate
key clicks or poor quality signals, render themselves liable to
disqualification.

12  Contacts with unlicensed stations will not count for points.

13  Proof of contact may be required.

14  All entries become the property of the RSGB and will not be
returned. Entrants must keep their own log records in accor-
dance with licence requirements.

15 Contacts made by EME reflection man-made satellites (active
or passive) or any relaying device will not count for points.

16 Theruling of the Council of the RSGB shall be final in all cases
of dispute.

17 Logs must be made out on RSGB Contest Log Sheets and
tabulated as follows:

(1) Date and Time (GMT).

(ii) Call-sign of station worked.

(iii) My report on his signals and serial number sent.

(iv) His report on my signals and serial number received.

(v) QRA received.

(vi and vii) QTH received.

(viii) Points claimed.

18 (i) Entries must be postmarked not later than 15 days follow-

ing the contest,

(ii) The RSGB VHF-UHF Contest Cover Sheet (Form 427)
must be correctly made out and the declaration must be
signed.

Definitions

19 Portable Stations may not be located in a permanent fixed
building or use public supply mains. Power for all equipment
may only be derived from an on site portable generator or
battery. All equipment including aerials must be installed on
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the " portable site "' within the 24 hours preceeding the con-
test or during the contest. This does not apply to the storage
of equipment,

20 Fixed stations must operate from the address given on the
operator's licence.

21 /A stations are stations located at an alternative address or
at a location not named on the operator's licence.

22 Club stations may not enter section A of these contests.
When a Club station is operated from a portable site, the
entry must be in section C.

23 Single operator stations may be operated only by the
licencee, receiving no assistance.

24 Multi-operator stations are those stations operated by more
than one operator or one operator receiving assistance.

25 Site (i.e. "portable site") is defined as a circle drawn with a
radius of 1 km from the operating position during the contest.

26 QRA is the standard five symbol location fixing system.

27 QTH must be given either as a town or a bearing and distance
{in km) fram a town. The town must be identifiable on the
Ordnance Survey Ten-mile Map.

28 Serial numbers must start at 001 and advance by one for
each contact. In the Cumulative Activity Contests the serial
number commences at 001 in each activity period.

FORM 427

RSGB VHF/UHF Contest Cover Sheet
Titleof conlest.. .c.ivvissiiiviiinsansnss eviiiney (DM LG
Band (VHF NFDXORNY «cvvve ssmssismims i vamis sesea s aasians MHz,
Call-sign (used in contesl). .. ... e e Ay i B P o
Section enlered.............. Counly Code lelters. ...

Claimed SCOre .......oovviiiiiiieianeaiiunns T ey

Name or name of Group...co.us e iieeirsenererenrssnsessansrrrns
Localion information as S8NE. .. .......vuuueiisiversereanssesranns
Total number of contacts. ........coovuiiiiiiiiiiiiiieiiiiiaiiian
Height of localion above sea level ............covvevanesiiiianiifts

Longest dislance gso, Station............ , distance............ km

Transmiller pa slage........ .

Receiver firstrfstage..........

Aerial.......ovvvivivn.. . Heighl of aerial above ground..........Mt

Please make all comments on the rules of this contest on the
reverse side of this cover sheet.

I declare thal | have read the rules pertaining lothe above named contest
and thal | have operaled in accordance with these rules and the spiril
of the contest. [ agree that the decision of the council of the RSGB
shall be final in cases of dispute.

BIgned i va vis sanniionns s Call-sign.......... Date..........
Failure to sign the declaration will result in disqualification.

For entrants use (*delete where applicable)

| require more RSGB Contest LOG{COVER* sheels and enclose a
large sae, YES/NO.* Please confirm that my enlry has been received,
| enclose a stamped addressed postcard, YESINO.*

The entry for the above named contest must be sent to the
adjudicator at the address given with the rules.
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List of County Code Letters for RSGB Contests

County County County County
Code Code

Letters Letters
AD Alderney KS Kinross
AG Anglesey KT Kent
AL Argyllshire
AM Antrim LD London (Postal
AN Aberdeen District)
AR Armagh LE Lancashire
AS Angus LK Lanark
AY Ayrshire LN Lincoln

LR Leicester
BD Bedfordshire LY Londonderry
BE Berkshire
BF Banfi MG Montgomery
BR Becknock MH Monmouth
BS Buckingham MN Midlothian
BU Bute MR Merioneth
BW Berwick MX Middlesex

MY Moray
CA Cardigan
CcD Cumberland ND Northumberland
CE Cambridge NK Norfolk
CH Cheshire NM Nottingham
CL Cornwall NN Nairn
CN Clackmannan NR Northants
CR Carmarthen
CcT Caithness oxX Oxford
cv Caernarvon oy Orkney
DB Denbighshire PB Peebles
DF Dumfries PH Perth
DH Durham PK Pembroke

County County County County
Code Code
Letters Letters
DN Devon
DT Dorset RD Rutland
DU Dunbarton RH Roxburgh
Dw Down RN Radnor
DY Derby RW Renfrew
RY Ross & Cromarty
EL East Lothian
EX Essex SD Stafford
SE Shropshire
FE Fife SF Suffolk
FH Fermanagh SG Stirling
FT Flintshire SK Selkirk
SL Shetland
GN Glamorgan SR Sark
GR Gloucester ST Somerset
GY Guernsey SuU Sutherland
SX Sussex
HD Hereford SY Surrey
HE Hampshire
HF Hertford TE Tyrone
HN Huntingdon
wD Westmorland
IM Isle of Man WE Wiltshire
1S Inverness WG Wigtown
WK Warwick
JY Jersey WN Waest Lothian
WR Worcester
KB Kirkcudbright
KE Kincardine YS Yorkshire

The 1969 VHF-UHF Listeners’ Championship

The main alterations to the rules of the Championship involve the
multipliers to be applied to the scores on the uhf bands. As
entrants have been in doubt as to where to send their logs, this has
been clarified.

1. Eligible Entrants. The Championship is open to all non-
licensed fully paid-up members of the RSGB. Only the entrant may
operate his receiving station. Entries will be accepted from newly
licensed members provided that the entrant was unlicensed at the
time of his first entry in 1969 and that no transmitter is used during
any period for which he submits a listener log.

2. Location of Stations. The same site need not be used for
each contest in the Championship but the station may not be moved
during a contest with the exception that in events on 1206 MHz or
higher frequencies the station may be moved within a 10 km radius.
Portable operation is permitted.

3. Duration. The Championship will run throughout 1969 on
those dates and times when RSGB vhf and uhf contests occur,
Cumulative Activity Contests will not count towards the Champion-
ship.

4, Entries. Entrants may submit logs for any or all of the RSGB
vhf and uhf contests with the exception noted above. The scores
of the best six logs from each entrant will be totalled at the end of the
year. Not more than four of these logs will be for vhi (70 and 144 MHz).
For this purpose, VHF NFD will be treated as iwo separate contests,
one vhf and one uhf. Entries must be set out on one side only of
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foolscap paper or RSGB Contest Log Sheels (available from HQ
or adjudicators on receipt of an sae). Entries must be sent to the
adjudicator for the appropriate transmitting conlest at the address
given in the rules for that contest, and must be postmarked not
later than 15 days after the date of the contest, Entries for the 70 MHz
and 144 MHz Listeners Contest will be automatically credited to the
Championship.

5. Logs. Logs must show in columns: (3) Date/time (GMT). (b)
Call-sign of station heard, (c) My report on his signals (including any
defects such as overmodulation etc). (d) Report and serial number
sent by station heard, (e) Call-sign of station being worked. (f)
Location given by station heard. (g) Points claimed. A given call-
sign may only be logged in column (b) on one occasion during each
contest. In the case of multi-band events such as VHF NFD,
separate logs are required for each band and stations may be
logged once on each band. CQ or test calls will not count for points
and should not be logged.

6. Scoring. Points are to be scored as shown in Rule 4a of
General Rules for vhf-uhf Contests for 1969, published in this issue
Scoring on 1296 MHz and higher frequencies will be at the rate of
1 point per kilometre, The score on 432 MHz will be multiplied by 3
and that on 1286 MHz by 8. The score on any higher frequency
bands will be multiplied by 25.

7. Awards. At the discretion of the Council the Hanson Trophy
will be awarded to the leader of the Championship and Certificates
of Merit will be awarded to the runner-up and for particularly meri-
torious logs for individual events. These awards are in addition to
the awards for the Listener Contests.
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Armchair Critics
From: G. R. Jessop, G6JP, Pinner, Middx.

From time to time while listening to amateurs critical of our
National Society and Radio Communication, it became obvious that
a reply is needed for various misinformed comment.

Recently one was heard leading off about authors of Radio
Communication articles saying that the only articles that were pub-
lished were those written by people with letters after their name!
As might be expected, this same fellow went on to gripe about a
number of other things all of which have no foundation in fact.

What do these armchair critics do apart from sit in their little
ivory towers and bellyache? Apparently the last thing they will do,
although many of them are known to be professionally engaged in
receiver and transmitter design, is to offer a descriptive or any other
article for publication in our journall

The editor will publish articles that have something to offer
whether it comes from the butcher, the baker, etc. or even a gualified
engineer, Stop griping and do something about it,

Another fellow in contact with this first one was taken o task on
this and was later told that the articles in Radcom were vetted by the
Technical Committee to ensure that they were factually accurate,
not on their professional status. Whereupon he replied he did not
know that the technical committee did that kind of thing, where do
you find the terms of reference of the society’s committees? The
same chap also says some other club than the Crawley crowd
should be given the chance to run the Exhibition station,

If only he knew what he was talking about—Crawley would be
delighted to let someone else have a go. Ask Ron and the rest how
much effort goes into this exhibit, Any offers?

Stop griping and take your view to the Editor or the General
Manager or better, come to the AGM and say your piece and find
out just how far out of touch you really are.

Now these illustrations may or may not be typical but the writer
feels they are a sign of the general lack of knowledge of what goes
on at Headquarters. This is further illustrated by the comment " you
find the same old gang getting into everything "—yes, chum vou are
right because it is only the old gang who are prepared to put their
shoulder to the wheel and keep it rolling. Mr Critic you'd hetter get
started, the old gang can't carry on for ever. It's your society, Why
don't you take partin it? If only one per cent of the members offered
articles, the Editor would be flooded out with over 100 articles to
choose from—if only one per cent of the members turned up at
the AGM that would be more than double the usual attendance.

Come down out of your ivory tower or get out of that armchair and
do something to help. Destructive criticism never helped any
organization, Be constructive.

Dummy Loads
From: J. E. Swayne, G3BLE, Beadnell, Northumberiand.

In Four Metres and Down recently a method has been described
to reduce the output power of transceivers and transmitters, by
means of an oil filled dummy load when used in conjunction with
an up converter for the 2 metre band.

This method of power control is wasteful and could be dangerous,
as most oil vapours are inflammable above 90 degrees also oil
e::jpaé'lds when heated, therefore a pressure vent should be pro-
vided.

I suggest an output could be taken from the driver stages, by
disconnecting the lead to the pa and taking it into the driver via
the rear panel using coax and BNC panel jacks. For normal
operation on the hf bands the panel jacks are connected via a
short BNC link coax,

This method will result in a lower power to be dissipated, which
can be reduced using half watt resistors in a Pf or a T network
within the up converter unit. As well as power reduction, the
attenuator pad will give the side band generator a better load to
work inta.

Unwanted mixer products can be reduced by better decoupling
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between stages, to prevent rf leaking into other stages via the
dc wiring, The use of inductive coupling instead of capacitive
coupling, that is tuned circuits with or without links from the
input to the balanced mixer will assist in reducing spurii centent.

70-26 MHz
From: J, A. Porter, GI3GGY, Londonderry, N.1.

| would like to believe that we in North-West |reland were the
pioneers of mobile vhf operation on this frequency and we have
a very strong case in so presuming. As | recall, four metre activity
on a national scale was non-existent until the emergence of the
famous B44 Mk Il early in 1964.

A few of us, namely, GI3HJ A, EITA, EIGAI and myself purchased
these transceivers. At the same time, perusing the lists for surplus
FT243 crystals to suit a 4m net, the ideal combination of 7806-66 kHz
and 6073-33 kHz for transmitter and receiver respectively were
purchased. This put us on a frequency of 70,259-99 kHz or for
convenience 70-26,

Realizing the versatility of the B44, we immediately purchased a
few dozen of these sets and a supply of suitable crystals. These
were distributed among amateurs in counties Donegal, Derry and
Tyrone, By the end of 1964, we had our first Mobile Rally, using
70:26 kHz as our frequency.

Finally, before 1964 | am not aware that 70-26 had any significance
or was used by amateurs at all and | would attribute the popularity
of this frequency to the event of the B44 and the availability of the
only cheap crystals to suit this set at that time. | would also like to
point out in passing that the only occupants on 70-26 when we
started operations were the local Police Force, There was some
misunderstanding until they were eventually persuaded with the
help of the GPO to QSY to a higher frequency, but that is another
story.

Knowing of the use of 70:26 on the South Coast for some years, Don
Hayter, G3JHM was invited lo reply lo the letter from GI3GGY—Ed.

From D. T. Hayter, AMIEE, G3JHM, Worthing, Sussex.

With reference to the above topic may | place on record the origin
of 70-26 MHz mobile operation within the UK.

In 1962 G3GVM, Worthing, purchased two B44 transceivers and
ordered two 11-710 MHz FT243 crystals intending to operate on
7025 MHz. However due to the " rounding off ' of the crystal
frequency to the nearest kHz the resultant frequency was 70-26 MHz.
In a short period of time there were 20 fixed and mobile stations
operational within the Sussex/East Hampshire area using Bdds
Pye Reporters and BCC69Ds.

In 1963 | met G3PLX at the Radio Show and he agreed to en-
courage the use of 70-26 MHz working within the Lancashire area.
He helped many stations to QSY by grinding up to frequency their
off ehannel erystals, and within a short space of time there were
many stations in the Lancs. region on 70-26. May | also state that the
specified transmitter crystal frequency for the B44 is within the
Eeuuency range 11-680-11-783 MHz for the recently extended

and.

Valves—and Transistors
From ; Eric Goodwin, GIMNQ, Pealling Parva, Rugby.

A word about the letter (September, RadCom) from GSLH
complaining about the publication of too much transistor material.
Whether G5LH and his compatriots like it or not, transistors are
here to stay, and | hope Radie Communicalion will continue to
provide as much up to date information as possible about these
devices, as there are plenty of old books still around with valve
circuits in them.

If gentlemen with pre-war callsigns wish to remain in the 1930s
let them do so, but let them not decry progress in the way of
technigues and devices, nor the people who wish to use them or
read about them.
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RGENGYRNETIWORH

By S. W. LAW, GSPAZ*

QURS is a rather curious branch of the art; whilst wishing each
and every member a happy and prosperous New Year, we are bound
by our sense of civic duty to wish all Groups a year completely free
from any disaster operations! Having thus skirted around this
knotty point, we nevertheless present our best wishes both to the
well-established groups and to those newly fledged. May all reach
the targets they have set for 1969 successfully. There is much to
be done to bring our service up to a standard compatible with the
developments of modern communications systems, yet (as we have
pointed out before) our very strength lies in our amateur status and
our consequent empirical approach to problems as they arise.
Those Groups who have actively engaged in disaster operations
will know just how much re-thinking is engendered by the experi-
ence and will be only too pleased to pass on the conclusions to
others. Rest assured that this year will see a number of Interesting
and long-desired developments in connection with RAEN, although
this is not the time to make positive pronouncements. The member-
ship curve shows a steady rise and the RAEN Committee are well
to the fore in all matters affecting our future spheres of activity.

A Fine Distinction

Whilst we stress our usefulness in disaster operations, it must
not be overlooked that there is still a great deal to be done in
alleviating human distress arising out of, and subsequent to, the
actual disaster itself. For example, both during and after a period
of flood a number of people will need to be temporarily rehoused,
often at a considerable distance from their normal home. In this
connection an exercise held by the Surrey Group last December
may be of interest. It was known that a high tide was due at London
Bridge on the night of the exercise and it was assumed that, in the
unfortunate event of a strong easterly wind, some extensive flood-
ing could occur leading to the necessity for quite considerable
evacuation in low-lying areas. Attention was therefore concen-
trated on the problem of billetting a large number of people in the
area of the exercise. The local police held a watching brief and
with the enthusiastic co-operation of a local voluntary organization,
who efficiently dealt with message handling and routeing, the
exercise went swimmingly (if the expression may be allowed in this
context!). A local municipal premises was placed at the disposal
of the participants and served as a message-handling centre with
both 2m and 4m base stations. Contact was successfully main-
tained with the mobiles passing information and with outstations at
fixed sites on both 70°365 MHz and 14515 MHz,

Maximum Smoke?

Who was the Controller who had six mobiles netting up their
crystals outside his window—all with loudspeakers? (No prizes for
an answer to this one—our mind boggles!).

Sussex Resuscitated

We are delighted to enlarge on the wave of interest in the Sussex
area (hinted at in the December issue). G3LQI is now in the process
of getting out a programme of exercises for the West Sussex
Group which cover the Brighton/Waorthing/Eastbourne area. Not
only has this enterprising Group managed to get a mention on
Southern TV and Radio Brighton but they have already acquired a
caravan to be fitted up as a mobile operations room. Furthermore,
a petrol-driven generator is available, so it is obvious that this is a
Group that means business. Traffic will be handled on both two

* 11 Chisholm Road, Croydon, Surrey, CRO 6UQ.

Honorary Regisirations Secrelary : Mr R. A. Ledgerton, 82ABC 1 Latshingden

llld.ul. WOodhrd Bridge, Esse:
. RAEN C Ittes : Mr E. R. L. Bassott, BRE104TE, §T Upper

st Ivlollm nnld. Hedgs End, luumnmmn. 801 4L6.

and four metres which will allow the GB members to participate
freely. We understand that the membership is about 20 at the time
of writing, but we hope that those interested in the area will get in
touch with GBLQI (QTHR) in order to expand this Group to the size
it deserves. Incidentally, this was nol the group referred to in our
satirical comment in the December issue—quite another school of
fish!

Tapes

Secretaries of Groups (and interested Clubs) are asked to note
that a tape on the Manchester Group will shortly be available, made
by the Controller G3MBQ. We hardly need to repeat the reputation
that Manchester has earned in the last few years as a recommenda-
tion.

Group Control

We note with interest a tendency of late for Group control to be
carried out by a committee of members rather than depending on
the sole efforts of the (often overworked) Group Controller. This is
naturally an internal matter within the framework of the individual
Group, but we mention it as a matter of general interest as food for
thought in cases where administration may be a headache.

Still Unattached ?

The lists of registrations still show a number of unattached
members. As we are unable for reasons of space to issue complete
lists of existing Groups, it is suggested that members unattached
for some time might like to send a sae to the Registrations Secre-
tary asking if a Group has yet been formed in their area. In any
case, if six such members can get together in one area and can
propose one of their number to the RAEN Committee as Controller
a new Group comes into existence.

Knowledge is Power

If you are a Controller have you made sure that the Committee
know of the activities of your Group, its size and the area cowvered?
Don't hide your light under a bushel—even the smallest Group may
have pride in itself and may well prove to be in the right place at
the right time if its capabilities are known.

RAEN International ?

It is possible that a number of similar organizations in other
countries may get together with representatives from the UK for an
exchange of ideas on the subject of Emergency Communications
as they affect the Radio Amateur, The organization of such a
project involves a great deal of work, but it is not a job that will be
shirked by the RAEN Committee and we hope to see such a meeting
take place in the foreseeable future.

Making Light Of It?

Can you read code from a lamp? Your scribe can remember at
least one occasion in the past when it got somebody out of difficulty
on an exercise. The humble electric torch can be seen at a really
surprising distance at night and even the slowest Morse gets the
message over. Keep it in mind—you never know!

Lectures

Volunteers are still needed to cope with the requests for lectures
from various parts of the country. Willing as the RAEN Committee
members are to voluntarily give of their time for this purpose, the
travelling involved may well preclude the giving of an evening
lecture at some location which is not easily accessible to a
responsible member in the area concerned. If you feel that the
occasional lecture is within your capabilities and you would like to
spread the word, please drop a line to the Hon Secretary (address
below) stating preferred evenings.
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LOOKING AHEAD

10 January—Presidential Installation Bonnington Hotlel, South-

ampton Row, WC1.
28 March—RSGB London Lecture Meeting.
27 April —Bellevue Convention, Manchester,

CONTESTS

11-12 January—Affilialed Societies’ Contest.

13 January—First 144 MHz (SSB) Contest.

26 January—Secaond 144 MHz (CW) Contest.
15-16 February—First 18 MHz Contest.

16 February—First 70 MHz Fixed Station Contest.

22-23 February—YL-OM Contest (Phone). 18,00 Sat-18.00 Sun.

1-2 March—Third 144 MHz (Open) Contest.*
8-9 March—BERU Contest,

B-9 March—YL-OM Contest (CW) 18.00 Sat-18.00 Sun.
30 March —Low power 3-5 MHz Contest.
1213 April—Second 70 MHz (Open) Conlest.
3-4 May—Fourth 144 MHz (Portable- Contest.*
24-25 May—First 432 MHz (Open) Contest.*
24-25 May—First 1296 MHz Contest.”

7-8 June—HF National Field Day.

22 June—Second 432 MHz (Portable) Contest
5-6 July—Summer 1'8 MHz Contest.

5-6 July—Fifth 144 MHz (Open) Contest.

12-13 July—High Power HF Field Day,

27 July—Third 70 MHz (Portable) Contest,

4 August—Sixth 144 MHz (SSB) Contest.

17 August—Fourth 70 MHz (CW) Contest.

6-7 September—VHF Natiopal Field Day.*

14 September—3-5 MHz Field Day.

21 September—Seventh 144 MHz (CW) Contest.
5 October—Second 1206 MHz (Open) Contest.*
11-12 October—28 MHz Telephony Contest.
25-26 October—7 MHz (CW) Contest.

3 November—Eighth 144 MHz (SSB) Cantest.
8-9 November—7 MHz (Phone) Contest.

15-16 November—Second 1'8 MHz Contest.
6-7 December—Tops CW Club 80m Contest.

7 December—Fifth 70 MHz (CW) Contest.

*To coincide with region 1 IARU Contest

MOBILE RALLIES

20 April—North Midlands Mobile Rally, Drayton Manor Park, near

Tamworth, Stafis.
18 May—Northern Mobile Rally,
1 June—ARMS Rally.

by the Bristol ARC.
6 July —South Shields Mobile Rally.
10 August —RSGB National Mobile Rally, Woburn Abbey.
17 August—Derby and District Mobile Rally.
24 August—Torbay ARS Mohile Rally.

29 June—Longleat Mobile Rally, Longleat Park, near Warminster,
Wiltshire. Organized by the Bristol RSGB Group, assisted

NEW #TH 1968 EDITION
300 big pages—8&,500 tama
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Tha most COMPREHENSIVE—CONCIBE—
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Complete with 10/- worth discount vouchers
FREE WITH BVERY COPY.
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conductor devices, valves crystals.

“ 200 pages of somponents and
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+ 65 pages ol microphones, decks
and Hi-fi squipment.

Send today B/6 Post paid
HENRY’S RADIO LTD. ionsonws o o iocsie

Mail Order Dep!. all types of Components, Organ Dept. 300 EDGWARE
ROAD, LONDON W.2. 01-723 6863 High Fidelity Sales P.A. snd Test

Equipment, Record Dechs, elc.

MARK EQUIPMENT

V.H.F. U.H.F. ELECTRONICS
021-783 6399

70 C.M. TRIPLIER, AMPLIFIERS
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GIIlIBENEWS

Please send all information direct to Regional Representatives, giving full
details of future meetings, and any snippets of activities which would be interest-
ingin print. When listing meetings, please be sure to include the date and time, the
meeting place, the lecturer's full name and the call-sign to whom prospective
members can refer. The last day on which Regional Representatives can accept

letters for inclusion is the first of the previous month.

Region 1

Merseyside Luncheon Club—The first meeting for lunch has
now been arranged for Monday, 6 January. Further details may be
obtained from GZAMV.

Ainsdale (ARC)—1, 15 and 29 January, 8 pm, ** Morris Dancers''
Scarisbrick.

Allerton (Liverpool) (SRHS)—Thursdays, 8 pm, 3rd Allerton
Scout Group Headguarters, Church Road, Woolton, Liverpool.
Ashton under Lyme (AUL & DARS)—Fridays, 7.30 pm, 6 Stamford
Street, Stalybridge.

Blackburn (ELARC)—2 January (Surplus Eguipment Sale), 6
February (Demonstration and Talk ' RF Distribution ' by R. Isher-
wood), 7.30 pm, YMCA, Limbrick, Blackburn.

Blackpool (B & FARS)—Mondays, 8 pm, Pontins Holiday Camp,
Squires Gate. Morse tuition from 7.30 pm.

Bury (B & RRS)—14 January (" Nuclear Energy " by J. Shepherd),
8 pm, George Hotel (Private Room), Market Street, Bury. Club
Secretary G3VVQ, 411 Holcombe Road, Greenmount, Bury.
Cheshire (Mid Cheshire ARC)—Wednesdays, 7.30 pm. Technical
Activities Centre, Winsford Verdin Grammar School, Winsford,
Cheshire. 7.30 pm-8 pm Morse Tuition. The Technical Activities
Centre is specially set up to promote interest in electronics by the
County Council, the Computer Factory and the Amateur Radio
Society. There is a lecture room, workshop, film and slide projectors
and all the basic equipment, benches, irons, meters, etc to accom-
modale 24 simultaneous practical projects. The lecture room will
hold 45 persons with cloakroom and storage facilities. The entrance
is in the centre block at the Winsford Verdin Grammar School,
High Street, Winsford. Secretary, G3S1Q, 83 Ash Road, Cuddington,
Northwich.

Chester (C & DARS)—Tuesdays, 8 pm, YMCA.,

Crewe & District—No meetings will be held for the time being as
no accommodation is available. However, the Area Representative,
Mr R. Owen, 10 Circle Avenue, Willaston, Nantwich, will welcome
visitors at his home,

Eccles (E & DRC)—Tuesdays, 8 pm, Patricroft Congregational
School, Shakespeare Crescent, Patricroft. Every Thursday Club
Top Band net 20.30 hours.

Leyland Hundred Amateur Radio Group—Thursday night net
at 20.00 GMT on 1915 MHz.

Liverpool (L & DARS)—Tuesdays, 8 pm, Conservative Associa-
tion Rooms, Church Road, Wavertree, 26 January (Top Band
contest—rules may be obtained from G3KOR). Club Secretary,
Philip Storey, 29 Chalfont Road, Liverpool 18.

(NLRC)—3, 17, 31 January 8 pm, Landsbury House 13 Crosby
Road South, Liverpool 22. Secretary R, Simmons, G3PNS, 62
Daneville Road Liverpool, L4 2RG.

Macclesfield (M & DRS)—14 and 28 January 8 pm, The George
Hotel, Jordangate.

Manchester (M & DARS)—Wednesday, 7.30 pm, 203 Droylsden
Road, Newton Heath, Manchester 10. Hon. Secretary, G. Tillson,
G3TJX, 95 Kelverlow Street, Oldham, Lancs.

{SMRC)—Fridays, 8 pm, Conservative Association Divisional
Office, 449 Palatine Road, Northenden, Manchester 22.

North West VHF Group—Tuesdays at 8 pm, 26 Cannell Street,
Manchester 4. Club Secretary, G3FNM, 141 Norris Road, Sale.
Telephone 061-973 1472,

Preston (PARS)—9, 23 January, 6 February 7.30 pm, Private Room,
" Windsor Castle,” St Paul's Square.

St Helens (SES)—Meetings temporarily discontinued. Local
enthusiasts should keep in touch with B. Hardy, 198 Knowsley
Road, St Helens, Lancs.
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Southport (SRS)—Wednesday, 8 pm and Sundays, 2.30 pm, The
Esplanade. Secretary, S. Miller, 72 Station Road, Banks, Southport.
(713 SSB Society)—Tuesdays, 8 pm (all commencing with a talk
on part of RAE Syllabus), 73 Avondale Road North, Southport.
Stockport (SRS)—8 and 22 January, 5 February, 8 pm, Royal Oak
Hotel, Castle Street, Edgeley; new members are always welcome,
Further details from G3FYE.
Warrington Culcheth (CARC)—Fridays, 7.30 pm, Chat Moss
Hotel, Glazebury. All visitors will be welcome. Secretary—K.
Bulgess, 32 Hendon Street, Leigh.
Westmorland—Fridays, 7.30 pm, 24 Park Road, Milnthorpe.
Additionally there is an RAE ¢lass on Mondays and Thursdays at
the same time.
Wirral (WARS)—First and third Wednesdays each month 8 pm,
former Civil Defence Headguarters, Upton Road, Bidston, Birken-
head. G3FOO.

REGION 2

Barnsley (B & DARC)—10 January (" Electronic Keyer & Reflecto-
meter " by K. Robinson), 18 January (Annual Dinner), 24 January
(NFD—To be ornotto bel), 7.30 pm, King George Hotel, Peel Street
Barnsley. G3LRP,

Hull (H & DARS)—3 January (" Mathematics for the RAE" by
G3LNH), 10 January (Annual Dinner at Dorchester Hotel, Beverley
Road, Hull), 17 January (" Trials of an XYL " by Mary & Vera), 24
January (' Modern Radar Systems' by G3PQY), 31 January
(AGM), 7.45 pm, 592, Hessle Road, Hull. Tickets for Annual
Dinner from G3AGX Micasa Ferry Road, Wawne, near Hull.
GIMVO.

Morthern Heights—16 January (“ SSB" hy A. W. Walmsley
G3ADQ), 29 January (Film Show), 7.45 pm, Sportsman Inn, Ogden
near Halifax, GIMDW.

Scarborough (SARS)—Thursdays, 7.30 pm, c/o RAF Assoclation,
Fulbeck House, 3 Westover Road, Scarborough. G8KU.

South Shields (SS & DARC)—18 January (Annual Dinner)
Meetings Fridays, 8 pm, Trinity House Social Centre, Laygate, South
Shields. G3KZZ.

Spen Valley (SVARS)—9 January (" Aircraft Radio & Naviga-
tional Aids'' by W. Longhurst, GZAAQ), 16 January (Quiz Night),
23 January (" Thyrotrons & Timebases' by L. W. Burkitt), 30
January (" Modern Reproduction of Music ™ by Richard Allan Radio
Ltd), 6 February (" Transistors at RF ' by A. B. Yarker, G3TAY)
7.30 pm, The Grammar School, High Street, Heckmondwike.
G8BSC.

REGION 3

Birmingham (MARS)—21 January (" An Introduction to Basic
Logic " by G3KPT), 7.30 pm, Midland Institute, Margaret Street,
Birmingham 3.

(Solihull)—16 January (Aeronautical Communication Tech-
niques), Meetings third Thursday in each month at 7.30 pm at
Masons Arms Hotel, High Street, Solihull, (Private room but visitors
welcome.) The Society is now well off the ground with money in
the bank after a very successful ' junk " sale in October.

(South)—1 January (Transistor Transmitters by G3XGP), 8 pm,
The Scout Hut, Pershore Road, Selly Oak, Birmingham.
Coventry (CARS)—3 January (Annual Dinner, Dilke Arms,
Ryton on Dunsmore) 10 January (Night on the Air), 17 January
(4m FET Converter by A.P.Electronics), 24 January (Night onthe Air),
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31 January (Satellites and Space Probes by H. G. Miles), Scout
HQ, 121 St Nicholas Road, Radford, Coventry.

Dudley (DARC)—14, 28 January 8 pm, Central Library, St James's
Road, Dudley. G3PWJ.

East Worc's (EWARG)—9 January (Members assessment of
their Commercial Gear also Final details regarding AGM and
Dinner at the Calthorpe Suite, Warwickshire County Cricket
Ground, Edgbaston).

Mid-Warwickshire (ARS)—Mondays, 8 pm, 28 Hamilton Terrace
Leamington Spa.

Nuneaton (ARC)—9 January (Planning for the RSGB Affiliated
Societies Contest), 23 January (Nol fixed bul it is hoped to have a
leading Top Band exponent to talk on 160 Contest working), 8 pm
Anchor Inn, Hartshill, Nuneaton.

Rugby (RADARAEC)—Tuesday and Thursday each week. RAE
and Morse practice Wednesday, RAEN Group last Tuesday of each
month, 10 Drury Lane. G3/KL.

Salop (SARS)—9 January (Film Show, Mr Harris), 23 January
(Simple Side Band by G. Roberts, G3ENY), 7.30 pm, Old Post Office
Hotel, Milk Street, Shrewsbury.

Stourbridge (STARS)—First Tuesday of the month, 7.30 pm,
The Longlands Schocl, Stourbridge.

Stoke (SoTARS)—Thursday, 7.30 pm, 2 Racecourse Road
Oakhill, SoT.

Sutton Coldfield (SCRC)—13 January (AGM and presentation of
Cup for Home built equipment only), 27 January (Natter and Projects
evening), HQ SCTFC Clubhouse, Coles Lane, Sutton Coldfield.
Wolverhampton (WARS)—6 January (New Years Party), 13
January (Natter and Operating Night), 20 January (Receiver Evening),
27 January (Committee Meeting), 3 February (Electronic Control in
Industry), 8 pm, Neachells Cottage, Stockwell Road, Tettenhall.
Worcester (W & CARC)—3 January (MSV RAEN Net), 24 January
(Skittles, return match v Worcester 20's Club), normal club nights
Wednesday and Saturday evening, 7.45 pm, 35 Periswell Park,
Droitwich Road, Worcester. G3TQD. :

REGION 4

Derby (D & DARS)—1 January (Surplus Sale), 8 January (Valve
Quiz), 15 January (RSGB tape-recorded lecture—" Electronic Music
and Music Concrete' by F. C. Judd, AlnstE), 22 January (Ultra-
sonics and its uses in Industry "—lecture and demonstration by
P. C. Johnson, BSc, LIM, GradinstP), 29 January (Demonstration
of Early Transmitters and |Receivers from the Society's Archives),
5 February (Surplus Sale). Tickets will be available shortly for the
Society's Annual Dinner and Dance to be held on Saturday15
February, at The Derbyshire Yeoman, Kingsway, Derby. G2CVV.
(DSWES)—The Derby Short Wave Experimental Society has
been reformed as part of the Alvaston Community Centre and will
be known as The Alvaston Community Centre (Amateur Radio
Group). Meetings are held on Friday evenings, commencing 7.30
pm, in Nunsfield House, Boulton Lane, Alvaston, Derby. Further
details GILCV.
Grimsby (GARS)—Thursday, 8 pm, North Lincs Photographic
Society's Rooms, back of 50 Welholme Road, Grimsby. G3RSD.
Heanor (TSEDRS)—Tuesdays, 7.30 pm, The South East Derby-
shire College of Further Education, llkeston Road, Heanor. G3LGK.
Leicester (LRS)—Mondays, 7.30 pm, Sundays, 10.30 am, The Club
Rooms, Gilroes Estate Cottage, Groby Road, Leicester. GIUQX.
Lincoln (LSWC)—Tuesdays 7.30 pm, No 2 Guardroom, Sobroan
Barracks, Breedon Drive, Lincoln. G8BSS.
Mansfield (MARS)—First Friday in each month, 7.45 pm, New
Inn, Westgate, Mansfield. GEHX.
Melton Mowbray (MMARS)—17 January (10,000 MHz—Lecture
by K. Melton), 7.30 pm, St John's Ambulance Hall, Holwell Works,
Asfordby Hill. GINVK.
Newark (NSWC)—Mondays, Thursdays, 7.30 pm, Guildhall,
Guildhall Street, Newark. G3TWYV.
Nottingham (ARCN)—Tuesdays, Thursdays, 7.30 pm, Room
No 3 Sherwood Community Centre, Woodthorpe House, Mansfield
Road, Sherwood, Nottingham. G3SRX.
Peterborough (P & DARS)—First Friday in month, lecture or
demonstration in the Electronics Section at Peterborough Technical
College, Eastfield Road, 7.30 pm. Other Fridays, meet at the Club
HQ in the Old Windmill, behind the Peacock Inn, London Road,
8 pm onwards. GIKPO.
Worksop (NNARS)—Tuesdays, Thursdays, 7.30 pm, Club Room,
13 Gateford Road, Worksop, Notts.

REGIONS

Bedford (B & DARC)—Club meets on Thursdays al the Dolphin
Inn, Broadway, Bedford. (Morse class at 7.30 pm).
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Smiling happily as they cut their wedding cake after being
married at Gedney parish church, on 12 November, are John
Bellamy, G3PRD, and his charming bride, Wendy Waterfall,
of Gedney. John is the only son of Frank Bellamy, G3ARD,
and Mrs Bellamy, of Spalding. Best man was Mr Gordon
Lacey, a keen short-wave listener. Pholo by G3KPO.

Bishop's Stortford (BS & DARC)—20 January (AGM, to be
followed by demonstration of G3BRGA's KW2000A transceiver) 8
pm, British Legion Club, Windhill, Bishop's Stortford, Herts.
Cambridge (C & DARC)—Meetings on Fridays at 7.30 pm, Club
Headquarters, Corporation Yard, Victoria Road, Cambridge, Morse
Classes on Tuesday evenings, and junior members meet on Satur-
day afternoons.

Cambridge University (CUWS)—Meets in the Psychology De-
partment Lecture Rooms, Downing Site on Tuesdays at 8.15 during
term,

Dunstable Downs (DDRC)—3 January (Arthur Milne G2ZMI—
subject to be arranged). Will SWLs please bring QSL's collected
for the Listening Contest? 10 January (Closing date for SWL
Contest and usual *' In between ' Week), 17 January (First Annual
Dinner, to be held at * The Winston Churchill,' Luton Road,
Dunstable. Tickets at 25s each available from the Treasurer. Every-
body welcome), 24 January (" In between' week), 31 January
(RSGB Tape Lecture “World Wide Telecommunication" by L.
Parnell, GBPP). Please note that the club now meets at ** Chew's
House," High Street South, Dunstable, Bedfordshire.

Shefford (S & DARC)—2 January (Radio for beginners—G3VMI},
16 January (Ancient Modulation Reporis—G2DPQ), 23 January
{Demonstration of SWR—G3EUS), 30 January (NFD Planing),
Thursdays 8 pm, Church Hall, High Street, Shefford Bedfordshire,
Stevenage (S & DARS)—First and third Tuesdays, 8 pm, Hawker=
Siddeley Dynamics Lid, Gunnels Wood Road, Stevenage, Hertlord-
shire.

REGION 6

Cheltenham (RSGB Group)—First Thursday in each month, 8
pm, Great Western Hotel, Clarence Street, Cheltenham, G3TVW.
Chiltern (CARC)—Last Thursday in each month, 8 pm, British
Legion, St. Mary's Street, High Wycombe, Bucks.

Gloucester (GRC)—Second and fourth Thursdays in each month,
7.30 pm, Lamb Inn, Market Parade, Gloucester.
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Bob Palmer, G5PP, holding afour foot, 40 watt fluorescent tube
alight from a demonstration mobile whip. Photo by GEBHE.

REGION 7

Acton, Brentford and Chiswick (ABCRC)—12 January (AGM),
7.30 pm, Chiswick Trades and Social Club, 66 High Road, Chiswick.
Addiscombe (AARC)—Second and fourth Tuesdays, 7.30 pm,
158 Addiscombe Road (Toc H Hall).

Ashford (Mddx), Echelford (ARS)—30 January, 7.30 pm, St
Martin's Court, Kingston Crescent, Ashford,

Barking (B & DREC)—Tuesdays and Thursdays, 7.30 pm, Gas-
coigne Recreation Centre, Gascoigne School, Morley Road,
Barking, Essex.

Bexleyheath (NKRS)—9 January (TVI/BCI discussion), 25
January (Group project), 7.30 pm, Congregational Church Hall,
Chapel Road, Bexleyheath.

Chingford Group—Fridays. Tel. 524-0308.

Chingford (SRC)—Fridays, 8 pm, Friday Hill House, Simmons
Lane, Chingford, E4.

Civil Service (CVRS)—21 January (" USA Holiday "' by Arthur
Milne, G2MI), 7 pm, meetings first and third Tuesdays, Civil Service
Sports Centre, Monck Street, SW1.

Croydon (SRCC)—21 January, 7.30 pm, Blue Anchor, South End.
Crystal Palace (CP & DRC)—18 January (Junk sale), 8 pm,
Emmanuel Church Hall, Barry Road, SE22.

Dorking (DR & DRS)—14 January, Wheatsheaf, Dorking, Surrey.
Ealing (E & DARS)—Tuesdays, 7.30 pm, Northfields Community
Centre, Northcroft Road, W13.

East London—19 January (TVI lecture plus transistor sale),
230 pm, Wanstead House, The Green, London, E11.

Edgware & Hendon (EADRS)—6 January (AGM), 20 January
(Quiz Night), 8 pm, St Georges School, Flower Lane, Mill Hill, NW7.
Gravesend (GRS)—Third Wednesday, 8 pm, RAFTA Club,
Overcliff Road.

Guildford (G & DRS)—10 January (Junk sale), 18 January (Annual
dinner at Woodenbridge Hotel), 21 January (Meet Surrey Univer-
sity), 8 pm, Guildford Engineering Soc in Stoke Park.

Hampton Court (TVARTS)—First Wednesday, 7.30 pm, " Cardi-
nal Wolsey," Hampton Court.

Harlow (DRS)—28 January (Tape lecture—" Radio Aurora"),
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8.15 pm. CW every Tuesday, 8 pm, also senior meeting. Junior

meeting every Friday, 7 pm, Mark Hall Barn, First Avenue. New Hon.

Secretary is B. King, 36 Upper Park, Little Pardon, Harlow.

Harrow (RSH)—Fridays. 3 January (AGM), Roxeth Manor School,

Eastcote Lane, Harrow.

Havering (H & DARC)—British Legion House, Western Road,

Romford,

Ll-lemlel Hempstead (HH & DARS)—Rucklers Lane Hall, Kings
angley.

Holloway (GRS)—Mondays (RAE), 7 pm, Wednesdays (Morse),

7.30 pm, Fridays (Club), 7.30 pm, Monten School, Hornsey Road.

Kingston (K & DARS)—Second Wednesday in month, 8 pm,

Penguin Lounge, 37 Brighton Road, Surbiton.

Leyton and Walthamstow—Tuesdays, 7.30 pm, Leyton Senior

Institute, Essex Road, E10.

London UHF Group—First Thursday in month, 7.30 pm, Whitehall

Hotel, Bloomsbury Square, Holborn, WC1,

Loughton—Loughton Hall (near Debden Station).

Maidenhead (M & DARC)—21 January, 7.30 pm, Victoria Hall,

Cox Green, Maidenhead.

New Cross—Second and fourth Fridays, 8 pm, 225 New Cross

Road, SE14.

Paddington (P & DRS)—Thursdays

Lodge, 2 Warwick Crescent, W2,

Purley (P & DRS)—First and third Fridays in month, 8 pm, Rail-

waymans Hall, Side Entrance, 58 Whytecliff Road, Purley.

Reigate (RATS)—First Wednesday, 7,45 pm, George and Dragon,

Cromwell Road, Redhill.

Romford (R & DRS)—Tuesdays, 8.15 pm, RAFTA House, 18

Carlton Road.

Scouts ARS—16 January, 6.30 pm, Baden Powell House, Queens-

gate, South Kensington.

Sidecut (CVRS)—16 January (Surplus night), 8 pm, All Saints

Church Hall, Bercta Road, New Eltham.

Slough (SDR Group)—First Wednesday in month, 7.30 pm,

United Services Club, Wellington Street.

Southgate (SRC)—9 January, 7.30 pm, Parkwood Girls' School,

(behind Wood Green Town Hall).

St Albans (Verulam ARC)—Cavalier Hall, Watford Road, St

Albans.

Stevenage (SDARS)—First and third Thursdays, details from

83 Spring Road, Letchworth,

Sutton and Cheam (SCRS)—21 January, 8 p.m The Harrow Inn,

High Street, Cheam.

Welwyn (Mid-Herts ARS)—9 January (" Calculation of Path

Profiles at VHF " by G. Gibbs, G3AAZ), 17 January (Annual Dinner

al Heath Lodge Hotel), 8 pm, Welwyn Civic Centre, Welwyn.

Wimbledon (W & DRS)—10, 31 January, 8 pm, St John Hall, 124

Kingston Road, South Wimbledon, SW19.

Wembley (CECARS)—The club is open to non-GEC employees

by invitation, telephone ARNold 1262 first, Tuesdays, 7 pm, Sports

Club, St Augustin Avenue, North Wembley.

730 pm, Beauchamp

REGION 8

Crawley (CARC)—Trinity Congregational Church, Ifield, Crawley,
Sussex. Details from G3FRV.

Mid Sussex (MSARC)—2 January (to be arranged), 16 January
(AGM),30 January (Informal),7.45 pm, Marle Place Further Education
Centre, Leylands Road, Burgess Hill, Sussex, Visitors are always
welcome, Details from G3RXJ, Hon Secretary, Accommaodation
has now been arranged at the above address for the installation
of a club station. Equipment is available, and 1} wavelengths on
160m can be used for antennas. The immediate task is decorating
and furnishing a room. Members are being press-ganged as it is
hoped to use it for the AFS in January.

South Coast VHF Group—Details from G3JHM.

Worthing (W & DARC)—Ross Wilmot Youth Centre, Worthing.

REGION 9

Bristol (BARC)—Every Monday and Thursday, 7.30 pm, Club HQ
(G3TAD), University Settlement, 41 Ducie Road, Barton Hill,
Bristol 5. 9 January (" DXing the hard way' Tape Lecture by W1BB),
16 January (" Skylark—Upper atmosphere Research Vehicle ' by E.
Harris of BAC Guided Weapons Division), 30 January (" History
of Radio ' by Norman Burton, tape lecture), The Club Station has
now a HW100 ssb transceiver for the hf bands in addition to 2m. A
Listeners' section has now been formed with its own CR100, the
licenced section has greatly increased in numbers with a lot of new
calls. Anyone from schoolboys to old 'uns are very welcome to
come along. G3WLZ.
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(RSGB Group)—27 January (" Measuring Equipment " by Vic
Newport, G3CHW) 7.30 pm, Becket Hall, St Thomas Street, Bristol
1. The AGM was held on 9 December and the usual reports
were made, the Officers and Committee were duly elected and then
followed an interesting talk by Ted Robinson, G3TWT who has suc-
cessfully constructed a Tx for 2m, 70cm, and 23cm, 24 February
(" Those Were The Days "—reminiscences of some old timers,
the days of Marconi and living memories of the earliest radio experi-
ments in the south-west and maybe in the UK, by G5KT and GEGU),
7.15 pm, Becket Hall, St Thomas St, Bristol 1. This meeting has
extra significance because G2ZR, who at 90 is the oldest amateur
in the country, will be amongst the guests. G2ZR has personal
memories of Marconi's experiments in the Bristol Channel. It is
hoped that BBC television will be covering this important event.
Bristol won the MARS Contest again this year by over 300 points
so retain the trophy for another year. G3JMY.

Burnham-on-Sea (B-0-S ARC)—Meet second Tuesday in each
month, 8 pm, Crown Hotel, Burnham-on-Sea. GIGIW.

Cornish (CRAC)—2 January (" Ladies Night'') South Western
Electricity Social Centre, Pool, Camborne, GINKE.

(SSB Group)— Second Thursday in each month. G30CB.

(VHF Group)—Third Thursday in each month, both 7.30 pm,
Truro. G3XC.

Exeter (EARS).—First Tuesday in each month, 7.30 pm, George
and Dragon, Blackboy Hill, Exeter. GZHMY.

Newquay (NARS)—Alternate Wednesdays, Treviglas School,
Newquay. G3THT.

Plymouth (PRC)—First and Third Tuesday in each morth. 7.30
pm, Virginia House, Bretonside, Plymouth. G3UQF.

Saltash (S & DRC)—Alternate Fridays, Burraton Toc-H Hall,
Warraton Road, Saltash. G3UBY,

South Dorset (SDARS)—First Friday in each month. 7.30 pm,
Labour Rooms, West Walk, Dorchester. G3BKV,

Taunton (T & DARC)—3 January Lecture Theatre, Taunton
Technical College. A caravan, and a portable pneumatic mast have
been given to the Club, and plans are afoot to go portable on all
bands. The RAEN Section are liaising with the Somerset Emergency
Voluntary Organization for whom they are going to provide com-
munications. Temporary headquarters has been provided by this
organization. GIWPJ.

Torquay (TARS)—Every Tuesday and Friday Club nights, 25
January (Business meeting),7.30 pm, Club Headquarters,Bath Lane,
rear of 94 Belgrave Road, Torquay. Thirteen members are taking the
Club RAE course, another member G3YAR is congratulated in
obtaining his “ticket," a large Junk Sale was held recently. G3VNG
Wells (WARS)—Mondays, EMIE Social Club, Chamberlain Street,
Wells. GIMQQ.

Weston-super-Mare (WSM ARS)—3 January, 7.30 pm, West-
haven School, Ellesmere Road, Uphill, WSM, Cliff Toomer, Wins-
combe 3220, is the Area Representative for Weston-super-Mare
and surrounding districts. G3GNS.

Yeovil (YARS)—1 January (AGM) Wednesdays, 7.30 pm, Park
Lodge, The Park, Yeovil. GINOF.

REGION 10

Blackwood (BARC)—Fridays, 7.30 pm, Blanche Cottage, off High
Street, Blackwood, Mon.

Barry College of Further Education (ARS)—Thursdays, 7 pm
Barry College of Further Education, Colcot Rd, Barry, Glam.
Cardiff (RSGB Group)—13 January, 7.30 pm, TA Centre, Park Sti,
Cardiff. GW3GHC.

Pontypool (PARC)—Tuesdays, 7 pm, Educational Settlement,
Rockhill Rd, Pontypool Mon. GW3JBH.

Pembroke (PARC)—Last Friday in each month, Defensible
Barracks, Pembroke Dock, GW3LX/.

Rhondda (RARS)—Pengelli Hotel, Treorchy, Glam. GW3PHH.
University College, Cardiff (ARS)—Students Union, Dumfries
Place, Cardiff.

REGION 11

Rhyl (R & DARC)—Second Tuesday in each month, Rhyl's Silver
Band Room, Windsor Street, Rhyl,

REGION 12

Aberdeen (AARC)—Fridays, 3 January (Ragchew), 10 January
(Junk Sale), 17 January (Mini-lectures), 24 January (NFD discuss-
ion), 31 January (Talk on metal work), 7.30 pm, 6§ Blenheim Lane,
Aberdeen. GM3HGA.

Moray Firth (MFARS)—Details from GM3IAA.
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REGION 13

Border Area—Members in the Scoltish Border area are asked to
contact G. Shankie, GM3WIG, 8 Ettrick Terrace, Hawick, who has
recently formed a club to cater for amateurs in the district.
Edinburgh (Lothian RS)—Thursdays, 7.30 pm, YMCA, 14 St
Andrew Street, Edinburgh, 28 January (Tuesday—visit to Talisman
Telphone Exchange), 7.30 pm.

REGION 14

Ayrshire (AARG)—Refer to R. Harkness, GM3THI, 36 Wellington
Street, Prestwick, Ayrshire.

Glasgow University (GURC)—10 January, 7.30 pm, Engineering
South Building, University of Glasgow.

Greenock (G & DARC)—10, 24 January, 7.30 pm, Arts Guild
Campbell Street, Greenock,

Lowland Royal Signal Group (LRSG)—7, 21 January, 7.30 pm
21 Jardine Street, Glasgow.

Mid-Lanark RSGB Group—17 January 7.30 pm, YMCA, Brandon
Street, Motherwell,

REGION 15

Ballymena (Radio Club)—Tuesdays, 8 pm, morse and theory
classes in progress, Club Rooms, 46a Bridge Street, Ballymena.
Details from GI3XDX.

Belfast (B & D RSGB Group)—15 January (** Amateur Radio in
Iran "' by GI3CDF/EP2GI), War Memorial Building, Waring Street,
Belfast. Details from GI2DZG.

REGIOM 16

Gt Yarmouth (GYRC)—Fridays, 7.30 pm, 98 South Market Road,
Gt Yarmouth.

Ipswich (IRC)—1 January, Film Show, 7.30 pm, 29 January, Military
Communications, 7.30 pm, D. Godfrey, British Red Cross HQ,
Gippeswyk Hall, Gippeswyk Avenue, Ipswich. GIUJR,

Norwich (NARC)—Mondays, 7.30 pm, The Clubroom, Brickmakers
Arms, Sprowston Road, Norwich.

Southend and District Radio Society (SDRS)—Fridays fort-
nightly 8 pm, 10, 24 January (AGM), 7 February. Staff Canteen,
E. K. Cole Ltd, G8BSB.

REGION 17

Chippenham (C & DARC)—7 January ("SSB Transistor
tx for 160m ", Part 3 of a series of informal talks on design and
construction by G3UFW), 14 January (Film show ' Mirror in the
Sky "), 21 January (SSB Transistor 160m tx, part 4), 28 January
(Colour Television), 7.30 pm, Chippenham High School for Boys,
Hardenhuish Lane, Chippenham.

Farnborough (F & DRS)—Alternate Tuesdays, 7.30 pm, Railway
Enthusiasts Clubrooms, 310 Farnborough Road, Farnborough,
Hants.

Jersey (JARS)—3 January (Grand Social Evening, wives and
girl friends invited), 17 January (VHF/UHF lecture by GBAAZ),
31 January (Bring and Buy Sale), 14 February (" Telephone Elec-
tronics ' by GC3XZE), 28 February (Tape and Slide lecture to be
arranged). All visitors are welcome. The club room is open Wed-
nesdays, Fridays and Sunday mornings. The secretary is T.
Morrisey, Darlinghurst, Bagot Road, St Saviours, Jersey. At the
recent AGM of the Jersey Amateur Radio Society, the following
officers were elected for the coming year: President, Mr A. Cole,
GC3GS; Chairman, MrD. Gray, GC3X0dJ; Secretary, Mr T. Morrisey;
Treasurer, Mr E. Chapman, GC2FMV.

Swindon (S & DARC)—Alternate Wednesdays, Penhill Jun.

We extend thanks for the following publications which have been
received at Headquarters.

Cornish Link, QUA Mashonaland, HKARTS, FOC, N Kent
RS, QUA Cray Valley, Mobile News, IRTS, Collector and
Emmiter, CQTV, West Australia, Radial, CQ ON4, Cyprus,
Florida DX, NCDXC.
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FOR SALE

1965 Handbook to best offer (10s.). Lots of xtals, s.a.e. for list.
3s. 6d. pp. per xtal, G. L, Fitton, GBAVG, 29 Okus Grove, Upper
Stratton, Wilts.

HRO, rewired with new polyester capacitors, completely built-in
modulation monitor using 1CP1 c.r.t, Heavy duty p.s.u. and tran-
sistorized s-meter. Spkr and spare 1CP1. Offers to J, H. Adams,
85 Rosecroft Gdns, Twickenham, Mddx. Tel. 01-892 9062,

Osram 912 plus mono amp complete with pre-amp. 12 W output
ultra linear response, new cnd. £5. W. J. Hills, 66 Richmond Rd,
London, SW20. Tel. WIM 4573.

3BP1 scope tube and mumetal screen with transformer. Basis for
homemade scope 30s. J. Clarke, G3OWQ, 12 Robin Hill, Bedford,
Tel. Bedford 56676.

El-bugs. Several expertly built with integral paddle and circuit.
Precise 6-80 w.p.m. using dry reed relays. 4} « 4 « 2 in, run off
PP6. £7. P. J. Skirrow, G3UJP, 33 Rowditch Avenue, Derby.

HRO-MX 10 coils, 3 b.s. p.s.u., spkr, complete on trolley, coil-
pack also on trolley £25 o.n.0. 1154 tx any offers. 2 high speed
230 v. ac single phase motors with 10 in fans silent working.
Wanted good tape deck. J. Rowland, BR530497, * Koti"', 1 Linden
Road, Leatherhead, Surrey. Tel. Leatherhead 5441 ex 47.

M and G transceiver 160, 80, 20m with factory mains and d.c. p.s.u.
Exch for good rx including 160m or sell. Worthington, G3COI,
Foxhills, Orton Lane, Penn, Wolverhampton. Tel. Wombourne
2288.

P/W Henlow wideband scope, wkg. but needs attention £9 10s.
Rotary transformer type 1-11-5 V d.c. i/p, 250 V d.c. 125 mA out.
Type 57 6 V d.c. i/p, 280 V 150 mA 15s., all carriage extra. J. R.
Easton, GM3VXR, 70 Leven Street, Motherwell, Lanarkshire,
Scotland.

Cash and carry vertical aerials ex army £2 or carriage extra, Heavy
duty mains transformers ok for linear amps etc £2 to £4, carriage
extra. H. Tonks, G3JFL, 11 St, Edwards Road, Bournbrook,
Birmingham 29.

CR150 Marconi double superhet. 1-8-60MHz £25. Deliver 50
miles. E. J. Gregory, G3ORW, 2 Sycamore Road, Matlock, Derby-
shire,

BC221 freq meter, complete with mains p.s.u. and original charts.
£15 o.n.0. D, F. Gorrill, GBBOV, 30 Ashburnham Road, Furnace
Green, Crawley, Sussex.

Wireless World Dec '50-Dec '62. RSGB Bulletin Aug '43-Jul ‘486,
Sept '5S1-Dec ‘63. 6d. per copy plus post. S. Bagley, 17 Cockshutt
Avenue, Sheffield, S8 7TDU. Tel. Sheffield 45557.

Marconi CR100 rx 160 kHz to 30 MHz. First class cond (Top band
contest winners), S-meter/n.). £22. Deliver 20 miles. W. R.
Steverson, G3JEQ, " Merrydawns "', Meadowside, Gt Bookham,
Leatherhead, Surrey. Tel. Bookham 2459,

Pye tx/rx. High and low band models, 50K. preset pots, motor
generators, SCR552 a.c. power pack, stabilized h.t. pack VCRG7,
Wanted. Wobbulator TV type. B. Alderson, G3KJX, 43 Brompton
Reoad, Northallerton, Yorks,

Station of late GA3CZT. DX100U with t.r. swilch, Homemade Z
match, BC221 recalibrated, 4/4 2m J-Beam, 1967, ARRL Handbook,
offers and enquiries and buyers collect from R. A. Lord, G3DSK,
22 Elizabeth Crescent, East Grinstead, Sussex. Tel. East Grin-
stead 25149,
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Wavemeter Class DN1, 6V a.c. with manual £3 10s. plus carriage.
Xtal cal no 10 with circuit {(may need attention). Offers. |. G. Mant,
G8AVJ, 28 Welbourne Road, Childwall, Liverpool, L16 6AJ.

Elizabethan tx 150 W, 2 807 p.a., 2 807 mod. Separate p.s.u., Phil-
potts cahinet. Buyer collects or deliver reasonable distance.
£25. C. Haddock, G3UZM, 26 Featherbed Lane, Exmouth, Devon,

Lafayette KT320 rx £18 o.n.0. Exc cond 550 kHz-30 MHz in four
bands. Bandspread on amateur bands. Buyer collects. Good
Joystick and a.t.u. wanted. N. A, Mason, 60 St. Mary's Crescent,
Ruddington, Notts. NG11 6FR.

160m mobile based on export car radio, b.c. and s.w. bands usable
on rx. Two in-car units with all valve circuits. Very compact.
£9 inc fibreglass whip. J. N. Carter, G3ZOWB, 193 Kingsway,
Petts Wood, Orpington, Kent. Tel. Orpington 29184,

Heathkit p.s.u. type HP13 in exc wkg order, complete with leads
£20. Panda PR120V export model 150 W tx £25. Antenna rotor
suitable for quad wanted. G. McCallum, GM3UCI, 5 Lawhill Road,
Law, Carluke, Lanarkshire.

Minimitter mobile tx 160, 80, 40m with control unit £10. Minimitter
mobile whip 160m £3. 6 V heavy duty vibrator pack 15s. 2m tx in
datum case, two xtals; 2E26 p.a. £8 10s., all carr extra or collect.
R. J. Price, G3ECH, 1 Hinton Close, Bellfields Estate, High
Wycombe, Bucks. Tel. 01-584 7011 (Office).

Valves, new and boxed, 4-400A £10, 4CX250F (24 V' heater) £5.
ARBBD xtals 455 kHz 10s. Wanted, 75A4. Cash and SB100
offered, SB200 any cond, S. J. Pilkington, G3NNT, 1 Deansgale
Lane, Formby, Lancs. Tel. Formbhy 72778.

2m fixed and mobile station comprising Withers Twomobile rx,
TW2 tx, a.c. p.s.u., Garex mobile p.s.u, for 12 V d.c. positive or
negative earth £45 complete or will split. D. Eckley, G3UFQ, 24
Fernwood Road, Sutten Coldfield, Warks. Tel. 021-373 6642.

Complete all band station, home or mobile. KW76, Valiant, 12 V
p.s.u. in control unit, 12 V accumulator, whips, cable loom, ready
and working £60. Assorted xtals, valves, meters, s.a.e. detalls
W. E. Bartholemew, G8CK, 61 Usmarsion Road, Stourbridge,
Worcs. Tel. Stourbridge 4360,

Hallicrafters S76, 11 valve double conversion rx 540 kHz-34 MHz b/s
10-80m S meter, var sel, vgc, £38 or exch with cash for 888A or
similar. M. Snowdon, Swainsea Lane, Pickering, Yorks. Tel Picker-
ing 2560,

Collins KWS1 and matching rx, spkr and complete station hardly
used, mint cond cost £1500, offers J. Sherratt, G5TZ, 82 High St,
Newport, loW, Tel Newport 3358.

Quad centre spider, solid welded unit and three 12 it poles £2, Four
PL500s for linear {(new). Wanted |pf and 6146. C. T. Stagg, G3KPW,
62 Prospect Place, Grays, Essex.

Heathkit CR-1, 12V car radio with spkr and handbook pos or neg
earth, 4W output, mint, £12, Amateur bands rx SR550. mint with
handbook, £50, Carpenter, G3TYJ, 10 Avenue Rd, Frome, Somerset.

Chapman tuner am/fm/s-p £5. Ayantic stereo amp £7 10s. Wave-
meter-oscillator 144-300 MHz, £5 10s. 2m tx £12 10s. RF105 10s.
Garrard autochanger £2 10s, 2m mobile TW or similar wanted.
F. Henshaw, G8BBO, 26 Randals Hill, Stevenage, Herts. Tel 55361.

TW Topmobile transistor rx £12. 12V/6V converter, foc if reqd.
Courtney-Pope 50/150 joule electronic flash £15. Transistor power
unit 6V in, 120V out 30s. W. Fletcher, GANXT, Holmdale Martin,
Lincoln,
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BC221, freq meter with charts £20. P. Kelley, 245 Kenton Rd. Harrow,
Mddx. Tel 01-907 5218,

ARS8D, S meter, manual, 100 kHz cal, buyer collects £35. Gibbs,
Copperwood, New Road, Digswell, Welwyn, Herts. Tel Welwyn
4078.

1929, 1938 callbooks, 1930 handbook, Bulletins from 1928 offers.
G5VA, QTHR.

70em converler, two EC88, two 12AT7, ECC84, EF91, 32-34 MHz out-
put, power 200/250V 20/25 mA and 6:3V 2A. G. Jeapes, G2XV, 165
Cambridge Rd, Gt Shelford, Cambs.

TCS12, unmad, int preamp for xtal mic, £7. 52 TX 200W. 813 final,
handbock £7. Psu 800/400V 250 mA fil bias, £6. 7TR reperf 110V
ac/dc £6. Carriage extra or deliver 50 miles. T. Hickinbottom, G3LCZ
13 Almond Grove, Fairfield, Stockton on Tees, Teesside. Tel
Stockton 66248,

Loud speaker amplifier, 1921/22 vintage, vgc made for BBC. Wil
swap. G3AQW QTHR.

2m tx with QQV03-20A final. Part dismantled bul complete incl psu,
Circuit for rf section. Buyer collects. G. N. Dale G3PZF, 18 Lezayre
Rd, Green Street Green, Orpington, Kent. Tel Farnborough 54512,

Labgear LG50 tx gd cnd relay added £25 or offers. N. H. Brown,
G3DRS, 9 Meadow Bank, Hollingworth, Hyde, Ches. SK14 8JW.
Tel Mottram 3286.

Two 38 rx working plus attachments. Also 19 set with int'l psu and
speaker in gd cnd £11. Prefer collect or add 30s. pp R. Nunn, 16
Sunderlands Ave, Sawston, Cambs.

ARTIE rx £15. R1155L rx. G4ZU double boom triband beam. Tran
2500-0-2500, 1-75 kW. 2m tx self contained Imhof cabinet mod psu
QQV03-10. Complete set components for G2DAF Tx. Prefer collect
sae for list with details. C. Pedder, G3VBL, c/o 107 Broad Oak Lane,
Penwortham, Preston PR1 OXA, Lancs. Tel Edinburgh 667-1326.

KW2000 with ac psu. FL1000 linear. Swan 500C with ac and dc psu's.
DX40U with vfo. Akai 910 4 track mono with tapes mic etc. D. Jack,
G30FV Streatham Camp, Barnard Castle, Co. Durham.

Swan 350 ser 2 with psu anl, cal, upper/lower sb xtals vox and 22
adaptor skts vgc, little used. £205 ono. G3VGH QTHR. Tel York
69245,

Land Rover, series 1, petrol, 24V 60 amp screened and supressed
electrics, ideal field days and expeds. Recent mech overhaul. Sell or
part exch gd hf rx, 2m gear or prof tape redr. P. Jury, GBAKV, 5
Pinewood Ave, Midsomer Norton, Bath, Somerset.

Exch, Panda Explorer tabletop tx all spare valves, diagram instruc-
tions gd cond for Merry Tiller with truck, sawbench, pump, or p/t-o.
Mutual delivery by arrangement, Sell £40, W. K. Findlay, GM3RSZ,
42 Hanover St, Stranraer, Scotland, Tel Stranrear 2134,

Heathkil Mohican and mains psu £17 10s. B. H. Price, G3AMTO, 69
Pershore Rd, Edgbasten, Birmingham 5. Tel 021-440 4042,

0-15 pF trimmers miniature air spaced 2s each, 6 for 7s 6d. Valves
5U4G 5Y3G 5s each RF24 125 6d VCR 97 10s all post free. M. J.
Bonner, GBALB, 90 Aveling Park Rd, London E17.

Pye ultra modern telephones crystal clear long range. Bargain at
6 gns plus 4s, pp. Also two No 38 AFV sets lwo way radios £4 ono.
J. Waters, 15a Midmoor Rd, London SW12.

Heath swr meter £5. Caslon 24 hour digital clock £6. Radiospares
auto transformer 250W £3. Japanese multimeter unused £2 10s
Calculating machine £5. D. Barry, G3XLY, 15 Fairlawn Court,
London, W4,

Pye PTC 8710, uhf fm 70cm tx/rx base station 5W rf also PTC fm
8002 r/t 4m mint. Mic etc manuals available for both, £10 each.
G. Kennedy, G3OGK, 23 Hollytree Close, Hoton, nr Loughborough,
Leics. Tel Wymeswold 658.
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1392 vhi rx 80-150 MHz, gd cnd, but not wkg. Also circuit and psu
type 234A giving 250V dc and 63V 4A, £12 10s ono. J. C. Lota.
G3VUL, 22 Lichfield Road, Kew Gardens, Surrey.

Heathkit RG-1 gc rx with spkr £17 ono. Z match homemade £3 10s
KW low pass filter 75 ohm BBC ch 1. Successful RAE course by
BNRS with past exam papers and answers £4 10s. J. Garret, 201
Bishops Oak Ride, Tonbridge, Kent. Tel Tonbridge 61656,

Pye Ranger high band model unmod £8. Heathkit Q mult 1-6 MHz if
£5. A. F. Wallon, G3XBE 39 O akdale Drive, Wrose Shipley, Yorks.
Tel Shipley 57490,

Valves B13 10s, 815 (2) 10s, 5B255M 5s, TT12 5s, CV415 CV2318 5s.
Xtals 7810 (7) 6065-56 (4), 7040, 7010, 13200, 132083, 91667, 9522:22, all
at 5s each. 5820 (5) 3s each . B. Dodds, 1 Croft View, Killingworth,
Newcastle upon Tyne, NE12 OBT.

DX100U, gd whkg order, £45 ono. Insp jnv or shed arranged., Will
deliver 50 miles. J. R, G. Corbett, G3TWS, 32 Bibury Road, Benhall,
Cheltenham, Glos. Tel Cheltenham 22366,

62 set 1-5-10 MHz 12V de tx/rx swop for TCS 12 tx with psu. A. J.
Jackson, 79 Glencairn Road, Streatham, London SW16. Tel
T64-4779.

Mosley Commando SSB Mkl tx vgc £70. M and G transceiver
160/80/20 works fb £45. GR54 Healhkit gen cov rx 150 kHz/30 MHz
£30. 052 scope £20. Z match (Qlympic) £10. M. John, G3COI,
Foxhalls, Orton Lane, Penn Wolverhampton. Tel Wombourn 2288.

Eddystone EC10, mint £35. Green 2m20 50W tx as new £30. M.
Harrison, 11 Castle Green, Weybridge, Surrey. Tel Weybridge 47112

Valves. 813 (3) £2. TZ40 (2) 103, 35T (2) 103, 835A (2) 105, GJ3) or
equiv (3) 10s, 5U4 FW4/500 (6) 10s, PT15 (4) 10s, or £4 10s the lot.
Curtis, G3AGN, 58 Queens Road, Felixstowe, Suffolk. Tel Felix-
stowe 2848.

Many xtals useful for converters etc, sae for lists. Pye base tx, 25W
output, mains psu, modulator 2m_ £10 ons. 4m mab tx no mod psu
6 xtals fitted £6. A. Webb, G3KCJ, 69 Lalleford Road. Luton, Beds.

CR150 with psu, £22 10s. Isolating safety transformer (500W) steps
up or down £6 10s. Beam Echo Stereo preamp STEP21 £219s 6d.
TF144G £16 10s. RF517 £9 10s. 4X150A 155 6d. Philco mobile s/w
converter £2 10s, Plus carriage. B. Byrne, G3KPO, Jersey House,
Eye, Peterborough. Tel Eye 351.

Osram 912 plus mono amp complete with preamp 12W output ultra
linear response £5 new end, W, J. Hills, 66 Richmond Road, West
Wimbledon, London SW20. Tel Wimbledon 4573.

VHF wavemeter W1432 160-260 MHz £5. 200 MHz preamp 30s.
BC453 Q5er £4. ASB7 420 MHz rx £5. CV6T klystron. Large selection
tubes sae list. Many other items. F, Hattermore, G3WSH, 94B High
Street, Staple Hill, Bristol.

Pye Marine rx type CAT gd cnd 60 kHz lo 30 MHz no gaps with
handbook psu miniature valves £16. Creed 6S aulo heads £3.
B. Robertson, G3TTV, 12 Hazel Close, Mildenhall, Suffolk.

3E29 unused £1. Four 6CH6 10s. 5000V micas 0-001, 0-0004 0-0002,
0-0001, 0-0005 3s each. STC 4242A 15s5. RK34/2C34 1s6d each.
VR92 1s each. 7S7/X81M 5s, 7C6 2s 6d, five 3B24 £1, 28D7 5s.
J. Casson, G2ACT, 14 Station Road, Upper Poppleton, York.
Tel Upper Popplelon 366.

Racal RA17 150 kHz-30MHz, superb mechanical and electrical cnd
complete with manual £185, can deliver London, Derby or Ports-
mouth areas. M. S. Maisey, 5 Woodhatch, Spinney, Coulsdon,
Surrey, CR3 25U, Tel 01-668 2880.
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Minimitter 150W am, cw tx, bult in psu and mod, £20. A. P. Teale,
G3SGT, 16 Whitestile Road, Brentford, Middx.

DX100U tx incorporating mods for use with a SB10OU, excellent
appearance, offers please. E. Fielding, G3WDN, Lynd Hurst,
Quarry Road, Low Leighton, New Mills, Stockport, Cheshire.

B44 Mk 111, un mod, complete £4, J. Dobie, GAXWP, 1 Tudor Close,
Chessington, Surrey. Tel 01-397 5552,

Mind cnd HAS00 RX Twin mech filter, £30 ono, TSC 12 with
matching psu mod for all bands £10. D, Hill, G3VWW, 32 Blundell
Road, St Annes on Sea, Lancashire,

Pair 27 MHz Walkie Talkies, Range 1 mile £3. D. Pinnock, G3HVA,
9 Crowland Rd, Luton, Beds. Tel Luton 24479,

RSA amp with 2 mic inputs and controls. Outpul for two 7 omh
or 1 15 ohm spkr. Mic and 2 spkrs in carrying case £10. Selmer
Clavioline complete with keyboard spkr and amp £10. Buyer
collects. E. Nash, 60 Peveril Rd, Chesterfield, Derbys.

Pair type F mk |l telephones magneto ringing in exc wkg cnd and
appearance. Offers plus carriage please. A. Osborne, G40V,
"“Pucks Knoll", Marshwood, Nr Bridport, Dorset. Tel Hawkchurch

Mint SB10OU sideband adaptor, needs aligning. Minimitter mobile
tx complete with control box and psu. Sensible offers to M.
Whitaker, Rose-Dene, Wood Lane, Hipperholme, Halifax. Tel
Halifax 22784.

Heathkit RA1 as new little used £25 ono. C. Willoughby, 79
Liskeard Rd, Park Hall, Walsall, Staffs.

Bandswitched exciter for am tx £B. Xtal mic, large smoothing
chokes, miniature relays 12V for car equipment. Wanted small
mains tran 100V sec also xtal 6’5 MHz for overtone working. A,
Parker, 133 Station Rd, Cropston, Leicester LE7 7HH.

BC348 vgc 1'5-18 MHz £12. CDR beam rotator AR22 and control
unit £10. 6 el 2m J-Beam plus balun 25/-, All carriage extra. T.
Gardner, 303 Wollaton Rd, Wollaton Park, Nottingham NGS8 1FS.

Mobile outfit ATS, T28, 12MS psu, 12 RC control, FIF whips 80
and 160 £40. Eddystone 750 with spkr S-meter £20 ono. Wooden
mast 29 ft. Buyer collects. G. Williamson, G3FYZ, 9 Caryl Rd,
St. Annes on Sea, Lancs. Tel St Annes 22416,

Codar AT5 and mains psu exc cnd complete with operating
manual £18 carriage paid. J. Bennett, G3FWA, 47 Ibbett Close,
Kempston, Bedford. Tel Kempston 2427,

Complete station Viceroy ssb/cw tx 80-10m, KW160 tx, Geloso
G209 rx 160-10m with Heathkit Q multiplier etc £120 complete.
Will consider separation. G3HVG, 123 Ridgeway Dr, Bromley,
Kent. Tel. 01-857 5995,

BC342 rx interference limiter fitted gd cnd £15 or offers, Wanted
inst book for Mullard type GM4/40/1 RC bridge, TT21 valve, Eddy-
stone type 508 drive dial, Electroniques two speed SMD2 dial.
A. Conway, G3WQL, 17 Mountcastle Rd, Leicester.

Panda OUb, DX40U (no mains tran), HRO (needs attn), 17 coils bs
and gc, Panda ATU, relay co-mute, ant selec unit, Leland bfo
0-20 kHz, numerous xtals. Best offer over £50. Buyer collects
and takes away all junk box (valves, trans, relays, knobs, switches,
spkrs, resistors, condensers etc). K. Smethurst, G3GPE, 8
Westfield, Wadsworth, Hebden Bridge, W Yorkshire,

R1155N gd wkg order S-meter, nl etc, spare chassis, if's etc £10.
Grundig EN3 pocket tape recorder with accessories £25 ono. 147
tv BBC/ITV offers. S. Gaunt, G3PXJ, 43 Appian Close, Kingsheath,
Birmingham 14. Tel Hig 4312.

SB101 power supply and bridge year old £200. 70cm 100W tripler
amp £15 ono. Large power unit £15 ono, G2DD conv £6 ono.
25W hi-fi amp and preamp £25 ono, Delivered up to 50 miles,
G. Parris, G3IXFW, 2 Ashford Grove, Yeovil, Somerset.

Panda Explorer 150W all band gd cnd £25. Buyer collects. Would
exch for mobile transistorised gear. R. E. Hardman, G3LGV,
80 Green Lane, Garden Suburb, Oldham, Lancs. Tel Med 1783.

R209 rx £10 10. R107 £10. 30 ft sectional aerial with guys etc £3.
GPO handsets modern 5/- H.M. Brash, GM3RVL, 5 Hillview Drive,

Edinburgh 12,

Complete Codar station including spkr, mic etc £38. Joystick £2.
TX 1154 £2. GEC Miniscope £8. G3FIF whip with two coils £7.
Spare top section £1. M, Kidman, G3SDK, 232 Marsh Rd, Leagrave,
Luton, Beds. Tel OLU 2 55001,

WANTED

Wanted. Joystick aerial plus transmit atu. Also 2 and 4 metre
beams. M. J. Atherton, 7 Wood Ride, Petts Wood, Orpington,
Kent, BR5 1PZ. Tel Orpington 23558.

Mains transformer, pr 240V sec 250-0-250V at 150 mA and 63V
at 4A drop through or upright. A. Bardell, 21 Albion Hill, Loughton,
Essex.

3B240M 2E26, BCCE8/69, any cond C. G. James, G3VVB. 63 Halking-
croft, Langley, Slough Bucks. Tel Slough 28014,

Eddystone 840C rx in gd cond in exch for ARBBLF rx in vgc, G3XWYV,
63 Weoley Ave, Selly Oak, Birmingham 29,

12AH8B valve and tweeter for GEC metal cone spkr M. A. Trickett,
G3SAT, 15 Egerton Rd, Bembridge, Isle of Wight. Tel Bembridge
2696.

Pair gd 10m walki-talkies, 8-13 transistors, superhet. rx, possibly
2 chan 0-5-1 W, full rundown and price. F. Pardey, GW3DZJ, 27 Roe
Parc, St Asaph, Flintshire.

Handbook for Cossor ganging oscillator-wobulator 3343, to borrow
or buy. W. Harrison, 25 Wilmount St, Woolwich, SE18. Tel 01-855
4437,

Compact phone tx to enable recently disabled amateur to get back
on the air also manual for ARBBD reasonable prices paid, offers
please. R. Davies, G3CXJ, 13 Lovett Rd, Copnor, Portsmouth. PO3
S5EU.

Aslatic D104 mix, gd cnd essential. B. Kenneford, 2 Mill Lane
Shoreham-by-sea, Sussex.

ISWL Monitor from Oct 65, Mobile News from Feb 67. IRTS News,
from June 54. Any/all copies of Ex-G Radio Club Bullelin, WCCGB
Contact, GM Magazine and Ham-Hop News. F. A. Herridge, G3IDG,
96 George St, Basingstoke, Hants.

Circuit diagram of Panda Explorer tx, will photo-copy and return, all
expenses refunded. R. Neave, 24 Mayfield Road, Writtle, Chelmsford
Essex,

Davco DR30 rx, brief details of cond and price. E, Henderson,
G3LYD, Rydene, Moorend, Radwell, Beds,
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RSGB Bulletin for October and November 1967, will pay any reason-
able price and postage. J. Bower, VE6TN-G30SM. Tranquille
School, Tranquille, British Colombia.

Hard-up student requires rtty gear, Creed 3X or 7B, also reperf or
why. Need not be wka but must be cheap. P. Holliday, G3UVZ,
Ethel Villa, 19 Stanley Rd, Mapperley, Nottingham. NG3 6HT.

Amfew 2m tx for University Radio Society, will pay up to £30 for good
equipment, send details. J. Haine, GBCEG, The Union, University
Rd, Edghaston, Birmingham 15,

HRO Senior with or without coil packs for South Coast Radio Club.
Must be tip top cond, J. A, Rampton, G3VFI, 23 Oxford Close,
Fareham, Hants. Tel Fareham 3120,

Megger 500V also valves for Marconl Q meter type V339 45, State
price including postage. R. Joyce, G3WLM, 20 Barking Close,
Luton, Beds.

Morse key type D or similar. A. Walton, 243 Barnes Hill, Weoley
Castle, Birmingham 29. Tel 021-427 3088.

VE7BQX in England 6-8 months would like to rent tx/rx or trans-
ceiver for 20 40 80m. Will insure same. R. Haslett, " Periotts,"
Kellaten, Kingsbridge, S Devon.

Coils for Eddystone 348 rx. TA33Jdr beam in gd cnd. G. Edwards,
G2UX, Chapel Street, Barford, Norwich, NOR 38X, Norfolk.

Eddystone 960 rx F, W, Bolton, G3JZB, 15 Holmeroft Rd, Stafford.

Any coils for 358X (B34), and a 100/1000 kHz crystal suitable for
Class D wavemeter no, 1, mk. 2. P, S. Taylor, 52 Beaulieu Ave.,
Sydenham, London, SE26. Tel. 01-778 9741,

Telegraphists typewriter, 3 bank teleprinter layout keyboard, all
caps, condition and price. Payne, 159 Micklefield Rd, High Wyc-
ombe, Bucks.

Hardware necess for making TA33 from TA31, or complete unit.
Also consider rotator, purchase or part exch HMV car radio,
Labgear 160m converter and Minimitter whip. A. S. Coombes,
G30LV, Sunnybrow, Reeth, Richmond, Yorks. Tel. Reeth 333.

Coils for Eddystone 358/400 rx. Any range. T, D. Hackney, 3A
Clumber Cres South, The Park, Nottingham. Tel. Nottingham
47081.

Handbook for circuit diagram for Hallicrafter SX24, borrow or buy.
T. C. Platt, G2GA, 64 Holcombe Ave, Bury, Lancs. Tel, 061-764
6266,

Eddystone B398 dial. Details to D. Forster, G3KZZ, 41 Marlborough
St, South Shields, Durham.

Electronic Keyer, Japanese, transistorized, cash or exch for
Lafayette portable valve tester, can sell tester separately, offers.
Also sell Japanese bug key in good condition. J. Bradford, 17
Brunstan Rd, Edinburgh 15.

FT241 A xtals within range channels 20 to 39 and 293 to 319. J.D.
Goodman, G3BWOA, 40 Downsfield Rd Walthamstow, London E17.

Will swop or sell quantity of 1930-1940 new radio components,
deluxe Joystock a.t.u, W. E. Megger 500 V for best v.h.f. or u.h.f.
equipment or sig gen. N. A, Currey, G3SSM, 35 Cobham A.ve
New Malden, Surrey.
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160m mobile tx with or without p.s.u. J. Stobseth-Brown, G3NLU
The Marconi Co Ltd, GPO Alnmouth, Northumberland. Tel,
Alnwick 2704,

Any type/fren xtal between 481 and 486 MHz. R. C. Warwick
G3VCJ, " Beresford,' Hoe Lane, Abridge, Romford, Essex.

Bound vol RSGB Bulletin for 1965, also QSTs for 1965. Your price
paid. H. F. Lewis, G3GIQ, 271 Popes Lane, Ealing, London W5.
Tel. 01-567 6389.

KW Z-match., KW7T rx, latest mark. Dow-key 60G coax relay.
Items must be f.b. end. Also require RSGB Bulletins prior to Qct
1964, Clean cond. H. C. Pryse, G3WXT, 36 Hart Rd, Byfleet,
Weybridge, Surrey.

Joystick and type 3 or 4 tuner for student in central London hostel,
will collect London area. Martin Goldman, Astor College, Middlesex
Haospital Medical School, Charlotte St, London W1, Tel. 01-580
7262/(3 (evenings).

HRO, b.s. coils for 80 and 20m. R. T. Walker, 15 St Lukes Mews,
London W11, Tel. 01-727 4704,

Manual for BC342 also p.s.u. for R103 rx 1-6-7 MHz. R. Bovingdon,
6 Roberts Lane, Horn Hill, Chalfont St Peter, Bucks.

Xtals FT241 channels 336 and 337 or channels 337 and 338, also
quantity of FT243 xtals, any frequency or would accept them
complete less quartz wafer. J. M. Smith, G30HW 14 Woodgreen
Rd, Luton Beds.

Geloso v.f.o., details to R. McWilliams, G3XUG, 5 Stonecliffe
Walk, Leeds 12, Yorks. Tel OLE2-639697 or OLE2-52020 (business).

SWM for May 1951, borrow or buy. W. Brook, G4PL, 85 Brook-lea,
Haighmoor Rd, West Ardseley. Nr Wakefield Yorks.

D.c. voltmeter, 1500-2000 V. Not electrostatic. Clark, GGBJ, 101
Warnham Court Rd, Carshalton, Surrey.

100 Hz ssb filter. Details to J Bratby, G3GVA, 4 Burford Park
Rd, Kings Norton, Birmingham 30. Tel 021 458-4906.

SSB tx, DAF, Viceroy etc. Collected in N England. Must be gd
wkg order with psu. Newcastle University Radio Soc.,, GABOWN,
The Union Society, Kings Walk, Newcastle upon Tyne 1.

RSGB Handbook 3rd ed. R1155N. Joystick and 3A tuner. H.
Gaze, 74 Redbrink Cres, Barry Island, Glam CF6 8TU.

Old QSL's for preservation. Unwanted pre-war cards, espec rare
prefixes, famous calls and prefix-less cards appreciated. Any
quantities post refunded, F. Herridge, G3IDG, 96 George St,
Basingstoke, Hants.

Urgently required. Good amateur band rx must have bfo. Up to
£20 paid. C. Lamb, 70 Dudsbury Rd, Ferndown, Dorset.

Ex am type D morse key. Your price paid. M. Comrie, 57 Dumgoyne,
Lane, Bearsden, Glasgow. Tel 041-342 2767.

2m antenna. Details please to D, Pickering, GW8CGH, 25 Peny-
bont Rd, Pencoed, nr Bridgend, Glam. Tel Pencoed 444,

Reliable am/cw rx to use with KW160 tx. Will callect 25 miles or
London area. Pryse, G3WXT, 36 Hart Rd, Byfleet, Weybridge,
Surrey.
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SOME ANTENNAS

MO NOA-BANDERS
A-3 3 Element, 10 metres vie . o p
A- 315 3 clement, 15 metres ot e -
A-203-C 3 Element. 20 metres 5 u
A-92.S 9 Element. 2 metres
D1-10 Ground Plane, 10 metres ..
D1-2 Ground Plane. 2 metres ..,
MCQ-10 10 metre Quad
MCca-15 15 metre Quad
MCQ-20 20 metre Quad s e i i i
DUAL-BANDERS
Elan 3 Elements. 10and 15 metres
Elan 2 Element, 10and 15 metres
TD-1 Trap Dipole. 40and B0 metres
V48 Trap Yercical. 40 and 80 metres ...
TRI-BANDERS
TA-33Jr, 3 Elements. 10,15 and 20 metres ...
TA/33Sr 3 Elements. 10, 15 and 20 metres ...
TA-311r 2 Elements. 10,15and 20 metres ...
TA-325r. 2 Elements. 10, 15 and 20 metres ...
TA-36 6 Elements. 10,15 and 20 metres ... S
TA-31Jr. Rotary Dipole, 1D 15 and 20 metres e
MP-33 3 Elements. 10, 15 and 20 metres ... s
Classic~33 3 Elements. 10.1Sand 20 metres ...
V=3Jr, Trap Yertical. 10, 15 and 20 metres...
TD-3Jr. Trap Dipole. 10, 15 and 20 metres ...
MCa-3B Cubical Quad. 10,15 and 20 metres
El-Toro Yertical, 20, 40 and 80 metres
QUAD-BANDERS
Y46 Trap Vertical. 10, 15, 20 and 40 metres ...
RV-4 Trap Vertical. 10,15, 20and 40 metres ... .
G@UIN-BANDER
v-5 Trap Vertical. 10, 15, 20, 40 and 80 metres...
MOBILE
Lancer 1000 Completeall coils ...
SWL Antennas
RD-§ Dipole. 10,15, 20, 40 and 80 metres =
SWL/7 Dipole. 11,13, 16,19, 25, 31 and 49 metres ...

Note: All ** E " Models (2" mast fumn;)

Send for NEW HANDBOOK, com.ommg ful.' details of Antennas and other technical information.

TR

£18 3
£19 16

4

ELAN

G
»

Provides outstanding performance on 10 and 15 metres,
coupled with light weight (17 Ib.). All alloy and sain-
less steel construction, exceptional broad band tuning,
exgluswe trap design, single coax feed point. Power

™~
-
-
r—
2 © o0 oowVVOoOWw=OoDOoOWOoOW D000
o000 © © ©0 COCCCCOCOoCOCOOOD O0OCD oOCOoOCoCOoOODOoOOoOO

£44 rating 300 watts AM/CWY, 600 watts p.e.p. SSB input to
final, Forward gain up to 8dB. Maximum element length
£ 15 20fc. 3in. Boom length 12 ¢,
£7 15
Plus 10 Price ex works £13.0.0.

35 pages 2/6.
Telephone: Costessey 2861, ordersonly

HS[Ey %zmzd.n(ﬂ 40, Valley Road, New Costessey, Norwich, Norfolk Nor, 26K

AMATEUR ELECTRONICS G3FIK

TRIO COMMUNICATIONS EQUIPMENT FROM STOCK. We carry large stocks
of all items in the TRIO range and ofler a first class delivery service to all parts of the
country. In the gencral Midlands area we often deliver by our own transport all other
o tches being by train only except in the case of Eire, Northern lreland
and the Channel Isies when we air freight at no extra cost from Birmingham Airport.
All items are sir-tested before despatch and are nuaraniood to be in frst class order
when leaving our premises. We aiso offer ation facilities for
the caller plus of course our unique home demonsiration service cenducted
GIWQR. A large S.A.E. brings fully illustrated literature on any item in the TRIO
ranfe by relurn.,

Wao carry larpe stocks ol used lal i I
follows @

SWAN 350 TRANSCEIVER. This is in mint physical condition and has been com-
pletely serviced and aligned. Fitted new 6HFS's and driver and supplied with BRAND
NEW companion PSU/speaker of latest type, Please note: This particular specimen
I8 just over twelve months old and was the property of ono coreful owner, £220.0.0
HEATH COMPANY APACHE TRANSMITTER complete with SB10U and Deita
contral unit .0.0
EDDYSTOMNE S640 (Choice ol three). Carriage pald £20.0.0 to £27.10.0
EDDYSTONE 840C (choice of two) immaculate condilion, carringe pald £42.10.0
EDDYSTONE EC10. Excellent and perf: " paid £45.0.0
EDDYSTONE B828. Factory re-aligned. Complete with S meter, matching speaker

of which are as

and mounting blocks, carriage paid £67.10.0
EDDYSTONE B40A. Very clean condition, camiago paid £21.00
EDDYSTONE 750. In very good electrical order, carriage paid £35.0.0

TRIO 8R-59 (carlier version of the 9R-59DE). Very nice condition and order, carriage
paid £26.10.0

KWiT AMATEUR EAND RECEIVER. | It € ge paid £75.0.0

KW VANGUARD TRANSMITTER. carriage paid £35.0.0
HAII’:DHI TF144G SIGNAL GENERATORS. In original transit cases, i‘az.i":::
AVO ELECTRONIC TESTMETERS CT38. Complete with probe and leads,
carriage paid £17.00
FLBA AUDIO FILTER UNITS, carriage paid 15.0
INTERCEPTOR LIGHTWEIGHT PADDED HEADSETS. Ideal lor communica-
tion work, cardlage paid £45.0
TRIO H5-4 LIGHTWEIGHT HEADSETS. Designed lor the 9R-59DE and JR-500SE
carriage paid £6.2.6
TRIO SP.5D SPEAKER UNIT. Again, speclally designed for the above receivers,
carrirge paid £5.286
HAMLOAD DUMMY LOAD. 75 ohm oil-filied, supplicd dry, carrage pald  £3.0.0
ARBSD RECEIVERS. Graded according to condition as per our previous advertise-
mant, at £46, £47 and £49
ARBILF RECEIVERS. Theso again are graded according lo the condition of the
eabinet but, it should be noted, all ARSS's supplied are in the same meczhanical and
electrical condition and are fully aligned and air-tested before despatch. Available at
£37.0.0 and £40.0.0
Incidentally, we somelimes wonder i the ‘LF' suggests to the uninitiated that this
version of the ARBS does nol have the same coverage of the H.F. bands. "L.F." use{s
will know, of course, that this is not so and il may surprise some to learn that this
model was designed after the *D' and has in many peoples’ opinion a better choice of
LF
Please nole that carriage on the above is 45/- and we now despatch ARES's along with
other types of equipment in special transit cases which are padlocked, the key being
senl In advance by regisiered post. This makes for very sale transit and, of course,
very easy unpacking! The charge on this special case |, needless fo say, refundable.

GOOD COMMERCIAL EQUIPMENT ALWAYS REQUIRED. PLEASE STATE PRICE WHEN WRITING.

Crodit facilities on all sales. Part exchanges.

Dept. B, 518-520 ALUM ROCK ROAD, ALUM ROCK, BIRMINGHAM 8

Excellent parking for the caller.

Adeguate 5.A.E.'s gentlemen please.

Telephone: 021-327 1497
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CLASSIFIED ADVERTISEMENTS

RATES: Private advertisements 3d. per word, minimum charge 5s. Trade
advertisements 9d. per word, minimum charge 12s.

Please write clearly. No responsibility can be accepted for errors.

Post to SAWELL & SONS LTD,, 4 LUDGATE CIRCUS, LONDON EC4

SITUATIONS VACANT

BROADCASTING ENGINEER

required by the Government of THE GAMBIA to serve on
contract for one tour of twenty-four months in the first
instance, Salary in scale up to £2,424 a year (point of entry
according to experience) which includes an allowance
normally tax free, of £672-£900 a year paid direct to officer's
bank account in UK by British Government. Gratuity of
25% of aggregate emoluments drawn. Low income tax.
Generous paid leave. Education and Outfit Allowances.
Furnished accommodation at reasonable rental. Free
passages. Contributory pension scheme available in certain
circumstances.

Candidates, 25-45 years, must possess City and Guilds
Intermediate Certificate, ONC in Telecommunications or
BBC Grade ** C ", and should preferably have experience of
medium and shortwave transmitters and in operating and
maintaining sound broadcast studio equipment in a tropical
country. The engineer will be responsible for the operation
and maintenance of all the technical equipment in the studio
building, which will include three studios, a main contrel
room, outside broadcast and recording equipment, the air
conditioning plant and an emergency diesel generator,
He will also be required to undertake extensive technical
staff training.

Apply to CROWN AGENTS, M Dept, 4 Millbank, London,
SW1, for application form and further particulars, stating
name, age, brief details of qualifications and experience
and quoting reference M2K/681003/RC.

ELECTRONICS TECHNICIAN

required by

University Laboratory Department
in
Ireland
Duties will include construction of miniature transmitters,
laboratory maintenance. Salary £1,150 to £1,400 according to
qualifications and experience. Applications with names of two

referees to Box No. D7380. c/o Radio Communication, 4
Ludgate Circus, London E.C.4.

EXPERIENCED TV service engineer required, transport available,
Telephone for appointment. Rem Radio Ashford (Middx) 53336,

SITUATIONS WANTED

ELECTRONICS TECHNICIAN, four years experience micro-
wave, multiplex communications, airborne radar, IFF equipment,
Also VHF mobile equipment. 25 years old, married, one child.
Licenced amateur seven years (WAGSKD, G5ADJ). Will consider
any position,—Box E7382, c/o Radie Communication, 4 Ludgate,
Circus, EC4,

FOR SALE

Croftfilm Ltd.

Eddystone, Heathkit, Radiospares, Sinclair,
Eagle, etc.
Kits, Parts, Spares, Plugs, Leads, Hi-Fi Audio,
Gram Decks, Amplifiers, Aerials

Everything for the Amateur, Experimenter and
and Hi-Fi Enthusiast

46 FRIARGATE, PRESTON, PRI 2AT
Telephone: 55244

24 Hour Answering Service

FOR SALE, owner going abroad, US Heathkit Receiver HR10 with
100 kHz calibrator £30, DX40 £25. US Heathkit VFO HG10 all bands
80-2m, £15. SSB Products Delta Unit £6. G2D AF SSB Tx, homebrew
in Philpotts case £45. Separate mains PSU for SSB TX, 800V, 300V,
6:3V and 100V nea. Solidly built with custom made transformers,
forced air cooling £40. All with valves, crystals and handbooks.
Perfect working order except SSB TX, requires attention in VFO
and driver stage. G3UUH/A, 20 Assheton Road, Beaconsfield,
Bucks, phone 2121 evenings or weekends.

72

QSL CARDS. 15/- per 100, plus postage. Sae sample. GW3LXI, 43
Monkton, Pembroke, S Wales.

COMPLETE station hardly used, Heathkit DX 100 and RA1 with
xtal Calibrator and speaker. Joystick aerial and matching unit,
Mike and key. Labgear 5-way switching unit and relay. All inter-
connecting cables and a BC221 with mains power unit and amplifier,
£150, Lovell, 5 Montpelier Road, Ilfracombe, Devon.

QSL CARDS: Two-colour, variable design, attractive from only
£3 3s. per 1000 (inclusive). Send foolscap sae for samples to ARA
Press, 46 Moat Ave, Green Lane, Coventry.

VTVM, internal power supply, RF probe, leads, 1-5 to 1500V AC/
DC. Size8 = 5 = 4in. Photo available, £10 cno. Wanted National
NCX3, state price, age, condition.—Roger F. C. Bennett, G3SIH,
206 Corsham Road, Whitley, Nr Melksham, Wilts. Tel: Melksham
3443.

CRYSTALS. 40 assorted FT 243 & 241 A 23/6 Post Paid. lllustrated
Catalogue No 17 3/- Post Free. Arthur Sallis Ltd, 28 Gardener
Street, Brighton.

HRO Complete B/S Coils 180, 80, 40, 20, 10 metres. £15 527 VHF
Rx. Rough but complete £3. Marconi TF390G Sig Gen 16-150 mc/s.
Manual and Calibration Charts £10.—G3CXJ, 13 Lovett Road,
Portsmouth PO3 5EU.
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FOR SALE (contd.)

QSL CARDS, GPO approved log books, cheapest, best, prompt
delivery. Samples.—Atkinson Bros. Printers, Looe, Cornwall.

SERVICE SHEETS. Radio, Television, Tape Recorders 1925-1068
by return post, from 1/- with free fault-finding guide. Catalogue
6000 models, 2/6. Sae enquiries.—Hamilton Radio, 54r London Road,
Bexhill, Sussex.

METALWORK.—AIl types of cabinets, chassis, racks, etc, to your
own specifications.—Philpott's Metalworks Ltd (G4Bl), Chapman
Street, Loughborough.

YOURUNWANTED EQUIPMENT taken in exchange for new or
S/H Cameras—Enlargers—Projectors. York Photo Service, 51
Fossgate, York. Tel. 56176,

AERIAL GUYS, HALYARDS, Green polypropylene rope £ in
dia, 1500 Ib B/S, 3d 1t; 5/16, 3100 Ib 4d. Marine pulleys 7/6 and 9/6.
Sae sample or cwo (post free) to J. M. Gale, GIUMG, 14 Wessex
Rd, Portsmouth, PO8 OHS.

SOMMERKAMP FR100B receiver in immaculate condx. Con-
verted for top band. First offer over £80 secures. Prefer buyer
collects, K. R. Fuller, 12 Eady Rd, Burton Latimer, Nr Kettering,
Northants.

BUMPER BUNDLE: 50 assorted capacitors for £1 inc. p/p.
Mainly TCC metalmites 250 V—350 V WHKG. Preferred values
0.1—0.001. G3OYU, " Highcroft ", Lusted Hall Lane, Tatsfield, Nr.
Westerham, Kent,

RECEIVER.RCA model AR-88D, in good working order, Handbook.
£35 ono F. A. Pennington, 162 Camden High Street, London, NW1.

DX100U in excellent condition throughout. New 6146's in final.
Heathkit designed grid block keving modification for TG. Note
price, £40. Delivery by arrangement, Bantock, G3AWNT QTHR
Tel 021-445 1405.

DX40U VFIU, factory built manuals, £35. Codar ATS T28 mains
PSU mobile power unit control unit manuals, £35. Preselector
PR3OX, £5. Zammit, 6 Boveney House, Skesbury Grove,
Harmanswater, Bracknell, Berks.

EDDYSTONE B40A receiver, 500 kc/s to 30 mc/s, plus ‘S' meter,
and isolation transformer, in good condition, £23 ono. Callers
after 8 pm, Gorrill, 30 Ashburnham Road, Furnace Green, Crawley,
Sussex.

ARBSLF receiver, revalved and realigned and working according
to specification. Good condition. £26 Oscilloscope 15 mc/s
bandwidth Wireless World design almost complete including all
metalwork, With valves less tube. All circuits £20 ono. C. J.
Spackman, Highcroft Hatchers Crescent, Blunsden, Wilts. Tel
Blunsdon 298 evenings.

SX122. America's best RX. GC, BS, 100kHz calibrator, Excep-
tional performance. Cost £160. First £100. NCX3, £100. G4HU, 34
Birch Avenue, Romiley, Cheshire. Tel 430-3858.

QSL samples, excellent range at right price. Log books 7/-.—
Bailey and Co, Greenfield Place, Weston-super-Mare.

RECEIVERS 107 £10. R209 £10/10. 30 fool sectional aerial with
guys BCT £3. Modern GPO hand sets 5/-. Robert K. Marshall,
Braehead, Balbardie Rd, Bathgate, Scotland.

HEATHKIT 10-12U SCOPE. factory assembled, 3 months old
as new with manual in original Daystrom wooden transit crate
£400.0. KW2000 mobile P.S.U., £280.0. Prices include delivery.
Wanted Samson EMT-2 El-Bug, 3EKX "Cannonball, TTC G-1120
Headset. Evans, 4 Gower Crescent, Baglan, Port Talbot, Glam.

Please Mention
RADIO COMMUNICATION

when writing to Advertisers

EIIIWS'I'I]IIE SHOWROOM

Visit the Eddystone Show-
room at Imhofs and see all the
popular models on perman-
entsideby sidedemonstration.
You can hear and compare
the models that interest you
and obtain the most expert
advice about this range of
superb communication receiv-
ers and accessories.

Same day despatch to any
part of the world, tax free for
export and free delivery in the

U.K. After sales service
second to none.

EC10 now only £59. 10. 0.
EB35 — £66. 13. 4.
EB3I6 — £56. 5. 0.
840C — £70. 0. 0.
EA12 — £195. 0. 0.
940 — £143. 0. 0.
8307 — £205. 0. 0.

Send today for full details

RT IMHOFS

Main Eddvstnna Retall Distributors for the London Area
Alfred Imhof Limited, Dept. 12/1,

112-116 New Oxford Street, London WC1. 01-636 7878

R46

EFFORTLESS MORSE WITH THE NEW

SAMSON ETIN-2 ELEcTRONIC

KEYER

SILENT!

No distracting,
clacking
relay

TINY
Leaves more

room on YOUI'
desk

@ 10 Silicon-planar transistors & 5 diodes, @ Super -silent, sealed, DRY
REED CAPSULE keys any TX (some el-bugs suit gnd block keying only).
@ 10-60 wpm. @ Dot/space ratio control. @ SMALLER THAN A
VIBROPLEX — only 4" » 2" x 6"| @ Sidetone. @ Fully-adjustable
paddle. @ Uses four 1:4v. mercury (or penlite) batceries, @ COMPLETE
in neat. grey, ‘stay-put’ case. @ £21 postpaid (£22.4.0 wicth mercury batis),

BUILD A PRINTSET IM WALKIE-TALKIE KIT!

From 3 transistorized printed circuits: 2m superhet RX, 2m Tx, 2m Modu-
lator/AF Amp. 3 Basi-kits for £4.5.0 (£13.17.0 wich all transistors/diodes).
Available separately. Full details in 14pp. Catalogue RP5.

SPACEMARK LTD.

14, PICCADILLY,
MANCHESTER,1
(Tel: 061-237 0B1T)
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WANTED

WANTED—AIl types of communications receivers, test equip-
ment, tape recorders, amplifiers, etc. Prompt cash payment.—
Details to R. T. & I. Electronics Ltd,, Ashville Old Hall, Ashville
Road, London, E11 (LEYton 4986).

DENCO COIL turret unit type CT7/B to complete construction of
receiver.—~Widdowson, 221 Park Road, Formby, Lancashire. FOR
75220,

WANTED URGENTLY. Wayne Kerr inductance meter Type
M149, Your price paid for instrument in first class condition.
Box No E7383, c/o Radio Communications, 4 Ludgate Circus,
London, EC4.

SERVICES OFFERED

EXPERIENCED technical authors offer professional service
electrical, telecomms, analogue and digital equipment, integrated
circuits and micrologic.—Box E7381 Radio Communication, 4
Ludgate Cireus, London, EC4,

EDUCATIONAL

BECOME " Technically Qualified "' in your spare time, guaranteed
diploma and exam home-study courses in radio, TV servicing and
maintenance. RTEB, City & Guilds, etc: Highly informative 120-page
Guide—FREE! Chambers College, Dept. 864K, 148 Holborn, Londaon,
ECY.

RADIO, City & Guilds, RTEB Certs, etc, on " Satisfaction or
Refund of Fee" terms. Thousands of passes. For full details of
exams and home training Courses (including practical equipment)
in all branches of Radio, Electronics, etc, write for 132-page Hand-
book—Free, Please state subject. British Institute of Engineering
Technology {Dept. 200K), Aldermaston Court, Aldermaston, Berks.

MISCELLANEOUS

GODSHILL, IOW. B & B, evening meals, H & C all rooms. TV
lounge. Children welcome. Also 4-berth caravan, all electric, mains
water, and flush toilet. G3RND, Bridgecourt Farmhouse, Godshill
606.

ENJOYABLE holidays in sunshine island, Comfortable flatlets or
bed, breakfast, evening dinner. G3UCW, " Colwyn," Station Avenue
Sandown, IOW. Tel 3512,

'I'he TRIO TS 500 SSB Transceiver.

SWANCO PRODUCTS LTD
of GOVENTRY.

Full details from your Midland stockists

SWANGO PRODUCTS LT

STOCK

Specifications:

247, HUMBER AVENUE @ COVENTRY
Hours: Mon-Sat. 9.0 a.m.-6.0 p.m. @ Phone: COV, 22714 (24 hr, Service)

Bands: 80-10 metres complete.
Power: 200 watts P.E.P.
Modes: SSB/AM/CW.

Ant. 50-75 ohm,

Rx Sensitivity: 1 V S/N 10 dB.

Price: £231-0-0.
Trio TS-500

Trio PS-500AC P.S.U.
Trio VFO-5 V.F.O,

T4
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SWANCO PRODUCTS LTD.

G3NAP AMATEUR RADIO SPECIALISTS G3PQQ

NEW EQUIPMENT

Sommerkamp F-Series Equipment: £ s

FR-dx-500 0l version superhet 190=10 meires ah ik 150 00

FPL-dx-500 251 runsmittor, 240 watts pep : e 145 G0
PL-dx-2000 lincar amp, 150U watts pep 5 = S 2% 00 o0

Sommerkamp FT-dx-150 trunsceiver 8010 metres . . . 418 00

Sommerkamp FT-dx-500 transcelver 80«10 metres . 53 2 250 00
wan Line

wan 350C Transceiver 30-10 metros

Swan 500C transcelver 810 metres

Swan 280-XC Power supply ac, .

Eddystone Radio Lid

Eddystone B.\12 Ansitenr hnlul T
I

16010 metres i s 193 a0

\:ddnlann 8-‘00 =hort n \\( rn r\ iv
EC10tr

Eddystons S.sab-lmm. e & 1-'\1 receiy

Eddystone EB 36 «hortwiwe hromdcast reeetver
io Communications Equipment

Trio T8-500 $8B Transceiver with se 3PSU & with Split fr-qm ney

VFO nn
Trio OR58DE Cotnmunications peeelver . s s 16 0
Trio JRS00SE Asnstenur baml reeeiver nlpm metres . . 1w
Letayetis Receivers
Lafayeito HA500 Amatour ban eh vr 806 metres . . 44 20
Lalnyetin HA 600 rolld state = "o s " 5 00
Lafayette HA 350 Amutenr band ru:'cltcr i o .s - BT10 0
Hallicrafter Equipment:

§X-130 Communications recelver . . s e 86 15 0
§X122¢ . 25 =% = 145 5 0
$X148 Amateur band rocel 137 &0
HT 48 558 transmitter (w urks i ranseel ver with SX 146 recelver) 12 50
Mosley Electronics (Beams)
TA 33 Jr Tri-tund three element bean wt " . s 27 B0
TA 32 Jr Tri-Bund two element beam . . - . . e 19 &0
TA 31 Je Tri- Band digwle oh a o s -t s 110
V3 Jr Wire trap ilipole & e o 'y i an 0150
Channelmaster Rotator
I.iuer . . . as . 9130
‘s . .e .. .e 4 140
lnrim: : = o oy i o 3178
Juy Ring e Py .5 oy s as 276
Park Air Bleeuoniﬂ
2 Metre Transmitter (complete with Mic, ete) a e =5 LI ]
Eurer Aircralt, short, i, aned long wave receiver . 42 16 3
Sky Bandit Afreraft e i - - . 23 10 0
Concorde Ajrcraft recely i . . . o . 1712 0
Jet Set Airerudt Recelver . .s . “a . . 15 146

Swanco/CSE Equipment: G-WHIP Anténnas

2-A10 Transtnitter $ 0 C-Whip Mobile Autenns

2-AR Reeelver L] Roange. Light welght de-

Type 2 ATHA Acrinl ] wign, Hellcal wo

Type MM2 Merophons 11 Buperdor  performance.
Sae Hlystrated brochure
and Prices.

Codar Radio Company
CR70A receiver o
PR30 preseleotar
PR3IOX (with peii)

CR45RB receiver
ATS Transltter
250 volt PAU

RQ10 Q Multlplicr 12/M8 '3V .
RQLOX (with PsU)y 12/RC Contrel ..
CC40 Control Unit Te8receiver .
CRASE receiver Mini Clipper Kit
Shure Microphones
shure 201
Shure 202
Shiure 441

t
Type BA Tuner Shure 401A

‘]‘)"pel'l'ul r Shiure 2758K

pe 4RE Tuner
Enhai!ﬁrﬁ Oemmlmicatwn! Halsen Electrical Services
Bl 44 Metre Tx a0 0 o Muobile Antenns 6 76
M1'44 Metre T'x .- (U] Extra Coils . - G176
C1/44 Metre Convir, . 1010 W BWRand FSL . - 4108

Full Ruuge of KW Equipment aviilable to onler.
Full Range of Drake Equipment availnble toorder.
Full Range of Heathkit Equipment avallable to order.

SECONDHAND EQUIPMENT
in 2 Bddystone ﬂn]\
| RO, DIXA40U, V.
W Vanguard, Lafayette ‘11-1r

Mony items in stock B0,
ARSSLE, RO, K2 :

o Pamla Cub,

Il’r.lll :;rvite facilities—Recelvers re-allgned, Transmitters Servied ete
SWANCO PRODUCTS LTD.
(DEPT. R)
247 HUMBER AYENUE, COYENTRY

Telephone: Coventry 22714
Hours: Mon.-S5at. #a.m.-6 p.m.

TT21
The most powerful
in its class!

Refinementstc M-QV'sTT21 Beam

Tetrode give a better knee to the |la/Va
characteristic, enabling the anode to

swing down to a lower voltage. This
. improves the power output by 10%

making the TT21 the most powerful

inits class—its priceis highly
competitive too.

Qutputratings in load circuit

Class AB1 (s.s.b.) 110 W p.ep

Class C (a.m.few /fm.) 146W

Class AB1 fixed bias (audio) 140W per pair

Forfull technical specification wiite to:

THE M-0O VALVE COMPANY LIMITED

BROOK GREEN WORKS
HAMMERSMITH LONDON Wé
Tel. No. 01-603-3431

NF 25 dB Gain 30 dB. Copper construction wich extansive
screaning. Power: 12v. at 9 mA. DC. Positive earth. IFs.
Television Band |, 28-30, 27-29, 24-26, 18-20, 12-14 MHz.

2 METRE FET CONVERTER. NF 1-0 dB. Gain 30 dB. TIS8BA
cascode front-end, 3N141 dual gate MOSFET mixer. Power:
12v. at 12 mA, DC. Positive earth. IFs. 28-30, 24-26, 20-22,
18-20, 14-16, 12-14, 4-6 MHzx.

2 METRE SSBE TRANSVERTER CONVERTER. Spec. as
above. IFs, 14 MHz. (130 MHz. injection), 28 MHz. (116 MHz.
injaction).

SATELLITE BAND CONVYERTERS. 136-138 MHz, Spec.as 2
metre unit. |Fs. 20-22, 28-30 MHz.

FET PREAMPLIFIERS. Now available in the range 20-250 MHz.
Bandwidth 59 of signal frequency. Spec. as converters.

4 METRE FET CONVERTER. Spec. as 2 metre converter. |Fs.
21-27,41-4-7,18:1-18-7, 28:1-28-7, 29-1-29'7 MHz.

Post and packing 3[9 per item,

Send S.A.E. for comprehensive illustrated brochure.

JXK CONVERTERS

£20

£16

£12
£16
£12
£16

Peel House, Porters Lane, Ospringe, Faversham, Kent.
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for quick,
easy,reliable

soldering

Contains 5 cores of non-corrosive flux, instantly
cleaning heavily oxidised surfaces. No extra flux
required. Ersin Multicore Savbit Alloy also reduces wear
of copper soldering iron bits.

SIZE§ SIZE15

SOLDER
HANDY SOLDER DISPENSER
DISPENSER Contains 21 ft. coil
Contains 10 fr. coil of 60/40 Alloy.

of 18 s.w.g. Ersin
Multicore Savbit
Alloy. 2/6 each.

22 s.w.g. |deal for
small components,
transistors, diodes.
gtc. 3/- each.

| W22

BIB MODEL 8
WIRE STRIPPER
AND CUTTER

Strips insulation
cleanly and
quickly, fitted
with unique 8
gauge wire
selector, Plastic
handles. 9/6 each.

SIZE12

¢ Ideal for home
constructors.
Contains 90 f1.
of 18 s.w.g. Ersin
Multicore Savbit
Alloy on a plastic
reel, 15/- each.

76

& From Electrical and Hardware shops. | unobtainable, write to:
"'g" Multicore Solders Ltd., Hemel Hempstead, Herts.

N. W. ELECTRICS

G3MAX

Business hours: 9 a.m.- 6 p.m. Tuesday - Saturday
CLOSED ALL DAY MONDAY

OSCILLOSCOPES
HARTLEY. 13A. Fully checked. T
COSSOR. 1035 ... = wis  £2%
COSSOR. 1035 Mk. 3. ... ... £50
SOLARTRON. CDT711S. Checked. ... ... £65

Carriage on any Scope £1.

Headphones, Modulators, RF Units 20 to 90 Mc: Rx,
Valve voltmeters and control units still available as
previous adverts.

Stamped addressed envelope for lists.

We still have small quantities of most items, from
previous adverts.

EDDYSTONE RECEIVERS AND COMPO-
NENTS, T.W., YHF, DENCO, REPANCO, etc.

We welcome all enquiries however small.
Stamped addressed envelope please.

52 GT. ANCOATS STREET
MANCHESTER 4
G3SMI Tel.: 061-236 6276

AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon
feeder similar K15. 8d. per yard. 75 ohm
twin feeder, 4d, per yard. Post on above
feeders and cable, 2/- any length.
COPPER WIRE 14G, H/D, 140 ft.,
30/-; 70fc., 16/~ Post and packing 3/3.
Lengths are approx only. Actually sold by
weight.

FEEDER SPREADERS. 6 Ceramictype
F.S. 10¢ 2ach. Postage 2/6 up to 12.
CERAMIC CENTRE PIECE for dipoles,
Typoe AT, 116 each. P. &P |/-

RIBBED INSUL.ATORS Ceramic 2/6
cach. P. & P. extr

1 METRE BEAM 5 ELEMENT W.S.
YAGI. Cnmpla.n in box with 1" to
24" masthead bracket. Price £3.7.0
Carriage 5/-,

SUPER AERAXIAL, 70/80 ohm coax,
300 wate very low loss, 2/3 per yard. 50
ohm 300 wate, 2/6 per yard. P. & P. 2/6,
TOUGH POLYTHENE LINE type
MLI (100ib.), 2d. per yd or 1{6 per
100 yds. Type ML2 (220 Ib.), 4d. per yd
or 25/- per 100 yds., ML4 (400 Ib.), &d.
per yd. Ideal for Guys. L.W. Supports,
Halyards, etc. Postage 1/6 on all line.

Midland Agents

K. W. ELECTRONICS

FERROGRAPH

Fast Mail Order for the Amateur Radio Enthusiast! |

NEW BOXED VALVES
3/6 each, 4 for 10/-. P. & P. 2/~
TYPES
6NTGT 65F7 6AB7 65H7
6ACT 6F7 65K7 956
X22 uio M5P4 6G6G
pall Z22  luS 95BA

LARGE CERAMIC COIL FORMERS,

4] » 24 in, dia., grooved and threaded
EDDYSTONE 9 (.p.i.!;?dl:al.l for Linears. 12/6 each.
/6.

P.&P

SHORT WAVE KIT. | valve anly 45/-.
Phones, Ant. & Bacts. 40/- extra if required.
Ideal for junior Op.

VARIABLE CONDENSERS. All with
ceramic end plue b:ll bearings and gang-

ing extension. 5/9; 100 pF 6/6;
160 pF 7/6; 240 pF 8}’6 and 300 pF 10/6.
P.&P.2j-.

SEALED RELAYS, I2v. 1050, Coil

Type A. 4 Pole, C.O. I5/~, Type B.2
Pole C.0. + 2 Pole Norm. on, 12/6.
P.&P 16

VA =
CHAS. H. YOUNG LTD.

At your service G2AK, G3LAY, G3VFY
Please print your address, No. C.O.D. under £1.

‘phone 021-236 1635

The Widest Range in the Midlands

7 % HIRE PURCHASE
* PART EXCHANGE

ans. 1. Y OUNG .

170-172 Corporation Street,
Birmingham 4
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Radio Society of Great Britain

(Incorporated 1925)
Patron: HRH THE PRINCE PHILIP, DUKE OF EDINBURGH, KG

Application for Corporate Membership

Radlo Society of Great Britain
35 Doughty Street
London, WCI

| hereby apply for election as a Corporate Member of the Society and enclose a remittance for £2. 10s. 0d. being the
amount of my first annual subseription,

I, the undersigned, agree that in the event of my election to Membership of the Radio Society of Great
Britain, | will be governed by the Memorandum and Articles of Association of the Society and the rules and regulations thereof
as they now are or as they may hereafter be altered; and that | will advance the objects of the Society as far as may be in my
power; providing that whenever | shall signify In writing to the Society addressed to the Secretary that | am desirous of with-
drawling from the Society | shall at the end of one year thereafter after the payment of any arrears which may be due by me at
that period be free from my undertaking to contribute to the assets of the Society in accordance with Clause B of the Memor-
andum of Association of the Society.

DR s vessarsstsssrassinmosspiomanntsanssessvies SIPNO..orssinnnicisvaasssonsisnssronsesarninnsvenrassssonsvirsansmes

PERSONAL DETAILS TO BE COMPLETED BY THE APPLICANT
AT W B el g = L R SR e === S T P USRIty QUL o 1 B YO U SR LD C 0L SO Ty (URERl SN L= U Ly e 8

Chelatlan Names In fill (BEOCIK LETTERS). . ccuusraisissriansmmnisssises bessssdssssasasins s isiasinss seseses iasisanisessas isasainsssnessisssanssonsssssisnsevas

Address for all correspondence (BLOCK LETTERS)

INREIORANIRY s scvnsnrnvinsbooviaresinsinmssnisasposnnssanssassnnss RO NN R Fowcnvims pinsss ionerssesmmonranmmsminnyagn e B A A EE NS AN
Current Call-sign (if any)

Details of previous membership (if any)

DETAILS TO BE COMPLETED BY THE PROPOSER*
UWISH U8 PrOPOTE. ooossanioninme sobnsasuss s iavivestirossmnyrr st R AN e KT IT A on i s avm v ansianatmidod for Corporate Membership.
Proposer's Name (BLOCK LETTERS). .c.uuviruiimnserrsenronmmnssonsssnnsenrons T N SRR SRR TR SERRERRREE I
Address (BLOCK LETTERS)

Call-algn: (or BRENO o iisrsimisiiiis i o e el iy i mes (345 spiivs d anei b ensonvsaneb s ruraih

*If che li is not acquainted with a Corporate Member willing to propose him for election he may submit a suitable reference in writing
as to his intersst in Amateur Radio.

FOR HEADQUARTERS USE ONLY
Approved by Council ..., Region Coding......ccoeeenrirmunninniinnns PR S

BRS Numbar Bsted: ,......ocosuiissivarsrsbospssvronsissmsnnsesrnnnins First Subseription paid ..... etbenth . R T ] e
The first subscription of 50/- should be enclosed with this application.
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Precision made in our own works from
B L A N K eommercial ql.ll-l-ll.,' ball-hard Alumininm. |
Two, three or four sided
BAME DAY BERVICE
cHAssls of over 90 different forms made up to
YOUR BIZE
{marimam length 6%, depth 57)
BEND rnx ILLUSTRATED LEAFLETS or order stralght away, working
out total ares of materlal required (including waste) and referring to table
below, which is for four-sided chass In 16 s.w.g. Aluminium,

4Seq.ln. O/ 176 nq.In.  10/4 304 8q. 1. 15/8
80 aq. In, 6/ 908 sq. In.  31/8 434 #q. In. 17/~
11%eq.i8. /8 240 sq. In. 137+ 3688q. tn. 1874
144 8q. In. U/ 972 »q. In. 14id and pro rata

P. & P.3- P.&P.38 P& P40

Discounts for quantities. More than 90 sizes kept In stock for eallers.
PLANGES (}*, or §°) 84, per bend
STRENGTHENED CORNERS 1/ - each corner.
PAHNELS, Any aize up to 3 ft. at 6/~ sq. ft. 18 mow.g. (18 e.w.g. 8/3).
Plus post and packing.

L. SMITH & CO. LTD. ‘

957-240 EDGWARE ROAD, LONDON, W.2 Telephone: 01-723 5801

lreshovods

EDDYSTONE, KNIGHT-KITS, RAACO, SINCLAIR,
MULLARD COMPONENTS, AMPEX V.T.R. &
TAPE RECORDERS, FERROGRAPH, REVOX etc.,
AND ALL HI-Fl EQUIPMENT \
46, George Street, Oxford, 47783

R.T. & I. offer the finest selection of |
first-class new and fully overhauled |
second-hand communications and
¢ electronics equipment in the U.K

@ Constantly changing stocks of a vost ronge of equipment.
@ Cash or Hire Purchase terms easily arranged.

@ Port exchanges welcomed.

@® Weaore 'spot cash’ buyers for clmost oll electronic equipment.

Send S.A.E. for our latest list of over 50 receivers and many other
interesting items,

R.T. & |. ELECTRONICS LTD.

Ashville Old Hall, Ashville Road London, E.11  Tel: 01-539 4986

GILRE STEPHENS-JAMES LTD. G3MCN

KW2000A and AC PSU  £232  Labgear LGS0 £25
KW Vespa Mk 2 £135  ARSBD £40
KW E-Z Match £12.10.0 Eddystone B40A £30
TRIO TS500 £165.0.0 Heathkit Apache £55
AC PSU and VFO £58.0.0 5810 Adaptor £20
TRIO 9R-59DE £39.15.0 Lafayetee KT320 £20
TRIO JR500 £69.10.0  Labgear 160 Mobile Tx

Lafayette HAG00 £45.0.0 and DC PSU £17
AR-158 6 Bands 37 gns.  KW2000A £175

Cabinets, Die-cast boxes, chassis, microphones, plugs, etc.
HP and Credit facilities. Part Exchanges.

Full G-Whip mobile antenna range including the new completel J
self selecting 5 band multi mobile whip. S.a.e. will bring you luﬁ
details of this and the Mini-G-Beam two element beam for 15
metres.

70 Priory Road, Liverpool, L4 2RZ. Tel: 051-263 7829

RADIO SHACK

LONDON'S AMATEUR RADIO STOCKISTS

Brand New Equipment straight off the shelf, £ s d.
Drake TR-4 Transceiver 300 W PEP ... we 295 00
Drake RV-4 Remote VFO and Speaker 5210 0
Drake AC-4 Power Supply 240V 5910 0
Drake SW-4A Short Wave Receiver ... A ; 175 0 O
Drake 2-NT Transmitter ; P . 75 0 0
Drake MN-4 Matching Nciwnrk s 5210 0
Drake MS-4 Speaker, 2-CS Speaker ... sas 1210 ©
Drake L-4B Linear with 240V Power Supply ... . 395 0 0
Swan 350-C Transceiver and 230-XC Power Supp!y 81 0 0
Swan 500-C Transceiver and 230-XC Power supply 328 0 0
Swan 410 VFO to match 350 and 500 Hndol:. brand

new =5 60 0 O
Swan VX1 VOX hr.lnﬂ new . 17 0 0
KW 2000A Transceiver and Power Suppl we 232 00
KW Vespa 2 Transmitter and Power Supply e 135 0 0
KW 1000 Linear Amplifier .. 135 0 0
KW 201 Receiver s w 19110 O
CDR Rotators, AR-10 Model ... 16 7 6
CDR AR-22R ... 2210 0
CDR TR-44 medium size modcl 33 00
CDR Ham-M suitable for the largest array . 6510 0
Hy-Gain Antennas, every model in stock
Omega-T Antenna Noise Bridge 13 0 0

Shure Microphones, full range mr.Iud:ng some !PECI-‘I'S

Used Equipment
B 40 Receivers, in a new condition, never used, tested 10

B 40 Receivers, used, tested, in clean condition 15
GEC BRT 402 E Receiver, *5-30 Mc/s, good order ... 60
Lafayette HA-500, immaculate .. 35
Trio JR-60 Receiver, -5-30 Mc/s, Amal:eur Bandlpread

and 2 Metre ... e 45
Fantavox HE-50, unmarked and as now . e 131
Veritone CR-100, similar to Fantavex, noc as :Iean 1

Mational NCX-5 Transceiver with 230/115V NCX-A

Drake TR-3 Tnnscewer wl:h RV 3 Remnte VFO and
new AC-4 are

Collins 7553 Receiver, well cared lor workmg perfe:tly 115
TW 4 Metre Communicator Transceiver, good condi-

tion, AC PSU e 45

BCC High Band Re:ewer. HUV ‘without Cry;ul »o &
BCC High Band Transmitter, unmodified, will be OK

for 2 Metre ... . 0

4-1000 Tube, brand new 10
Collins 31 kefs Mechanical Fultcr. 455 IF bmnd new

and boxed 5 pI: 0

QQ VO6 40 Tube nnd Basc. bnnd new 1

QQ VO3 20 Tubes, new . 1

é

2

6

0

5

- .

Z-Match GBVB, 160-10 Me:ros 150 Waus
ARC-5 Receiver, 3-6 Mc/s
PM-2 Hamgear Preamp with Cahbr.m:rs. as new

coocooo HOHOOHQOOEO“QO oo o0 oo © oo 9O09p

Evershoeld Recording Ammeter DC . - [ 1
Evershold Recording Veltmeter DC ... 1
Megger, needs 500V supply ... e 11
VHF Receiver AP67590 100-150 Mefs, nuds PSU 5
Marconi TF 517D UHF Sig Gen 150-1300 Mc/s 20
Marconi TF 762 B UHF Sig Gen 300-600 Mc/s 35
Marconi TF 801 A Sig Gen 10-310 Me/s 30
Heathkie RF-1U Sig Gen 10

U.s. Army Corps Sig Gen 1I:Iﬂ 150 M:fs and Crysnl

0000 OoD0D 000D ODOPODOPOEe OO0 09 0O © oo o090

for 2 Metre 5
Advance D-1 Sig Gen 9-150 Mcfs in Sm Ranges 15
ATM 5A Scope for Teleprinter o 15 1
Telequipment Service Scope ... 15
Cossor 1049 Oscilloscope 35 i e 15
Cossor 339 Oscilloscope 71
Airmec 723 'scope, Vertical Tube 45 0
Marconi TF 373 D Impedance Bridge ... . is 0
Marconi TF 329 D Circuit Magnification Hlm.'r 5 0
Marconi TF 410 C Video Oscillator ... . e 50 0
EHT DC Supply 250-3000V ac 40 mA ... 910

Carriage extra Hire purchase, one third deposit

RADIO SHACK LTD.

182 BROADHURST GARDENS, LONDON, N.W.6
Tel: 01-624 7174, Cables: RADIOSHACK LONDON NW6
Just around the corner to the left leaving West Hampstead Tube
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CLASSIFIED ADVERTISEMENTS

ORDER FORM

Please insert this advertisement in Radio Communication.

Rate 3d. per word, mini-
mum 5s. Box nos. cost |
1s.6d. extra, whichincludes |
forwarding replies. Trade |
advertisements should be
submitted by letter.

NAME (BLOCK CAPITALS) ......u..... P S SR SR RS 1§11 i T Classification

ADDRESSE ..ovinsserssnesssnsrmovssarass T R AR E . T T
Box. No

DATE Yes [] No [

POST TO SAWELL & SONS LTD., 4 I.LIDBATE CIRCUS, I.DIIDON EC‘

MEMBERS’ ADS
ORDER FORM -

Classification

Closing dale for February, 13 January—March, 10 February

For Sale [

Wanted [J

Please print in block letters

Name and Call-Sign
Address

Telephone number | |

DATE .. divssaee SIBNED i, a3 idah fisamesmanaaninmesm i CALI=SIGNBRS or A/ ieiaiisisessisinsssrnnnnni
These advemsements are published free of charge for the benefit of members. The number of words is Inmlted to 32, not
including the address and telephone number, We must receive the advertisement at REGB Headquarters by the date above for
the following month's issue, typed or printed on a standard postcard or the form above. It must be accompanied by the last
postal wrapper, the address, of course, agreeing with that in the advertisement. No advertisement obviously pertaining to a
business can be accepted, but these can be submitted in the usual way for classified advertisements. We cannot guarantee
the inclusion of Wanted Advertisements.

The RSGB cannot accept responsibility for errors, or for the quality of equipment offered for sale in Members' Ads. We
advise members to enclose a stamped, addressed envelope when replying to advertisements.

POST TO MEMBERS' ADS, RADIO COMMUNICATION, 35 DOUGHTY STREET, LONDON, WC1

INDEX TO ADVERTISERS

Amateur Electronics—G3FIK .

=

Mark Equipment Ltd, .. o - se - sw s su s < 81
J. Birkett .. 80 Mosley Electronics Lid. « . we 11
British Institute D! Enulneellng Tnchnclagy cover iv Multicore Solders Lid. - 16
Derwent Radio .. . B0 M. O. Valves Ltd. .. T8
Dodson-Bull Carpets Ltd 6 N. W, Electrics .. s 7B
Dorset Radio Lectronics : 6 Radio Shack Ltd, a3
Daystrom Lid. .. 2 nm‘.l 3 RSGB Publications Cover fif
Eddysione Radio Ltd. .. - 5 R. T. & |, Elecironics Lid. « T8
Echelford Communications Ltd . B0 G. W, Smith & Co. Ltd. . B
Garex Electronics .s « B H. L. Smith & Co, Ltd, .. . T8
Henry Electric Ltd. - B0 Y
Henry's Redio Lid, t 8t ::!:::mark‘ud. T « T3
Alfred Imhof Lid. L3 phens-James Lid. .. . 78
J X K Converters b e T Swanco Products Ltd. .. 7-1 & 75
K. W, Electronics Ltd. . coverdi Westwoods i cwa . 18
Lowe Electronics P | Chas. H. Young Ltd, .. 76
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HENRY ELECTRIC

TELEPHOMNE LEEDS 2211

s d
193 0 0
143 0 0
00 0
45 0 0
. \Jln.un tor 62 0 0
R 5008E. Atniateir L W AM 68 0 0
‘I'RICI II!-&II:DE Gienwral coverage tenr [rege. bandspmen 915 0
TRIO HE4. ¢ vnus wlphoncs. Large, soft, padded 519 &
AREBD with 5 M e wpeciiinen 45 0 0
TRIO DR-58. 1 25 0 0
HRO Jur, %1l ish 12 0 0
HEATHEIT DX 100U TK Fatary \Hr- \ Lk niew 50 0 0
M- 28 0 0
1618 6
810 0
1115 0
AR. . e contr -n\l hing unit .. 210 0
CODAR. Mini-clppeer kit all bl recoiver 278
SBURB MICROPHD"EI
I T, Aransbstorised level control 6 0 0
. . 1215 0
G615 0
6 00
201 MWaned held PIT 512 0
TVI BANISHED, !lll..ll;.mil.n-r- sl et off below 40 Mz Ne
llgin e Lo D ng T Shert fly lemd and coux plug s
st fnscrt dn the || 150
LEA NING MORSE? ¢ -~! aker and
e i leanid 3 80
t o« Hn Dureal e w—l- T twe ..un sis of 14 cach ool
plete with seundy Jolnting sleeve, | e and v guy ¢liomps, ©arr. padd 1215 0
CERAMIC COIL FORMERS. < in diumeter Ein, ling grooves) for winiding,
sl . oo PPLE 110
RN'.I'ENN.R INS'III.J\TCIRS ribled  hivy ity, Tin  long, 104 !rl.-ul-l.. FE
Pl
v tual lipole eentre nsubitors slso svailable LG
SHACK TABLE ANGLE LAMPS. Metal shule, miljustubile angle, heavy case
for stalidlity . iu black or white enastnel rren 300
AN NOL 83 series American type cvax plugs il sockets, ench 6 6
Sleere adaptors s TP G
CHASSIS ALUMINIUM. \m size iy skirts. Inexpensive state requirements.
.\HER[C.M‘ AUTUMN CALL BOOKS:
U'SA Listings 3 5 6
Foreign Listhugs, Ine G . ’ 23168
Al SUPPICLENT for Carriage, Packing amd Postage. TXX
HENRY ELECTRIC LTD,
60 HARROGATE ROAD, LEEDS LS7 4LA
Tel: 622131
SCA w
63982 DER ENT RADIO ENQUIRIES

We have in stock: Trio, Star, KW, Eddystone, Codar, Garex,
Sommerkamp, Lafayette, Hallicrafters, Joystick, G. Whips ete.
A HAPPY NEW YEAR TO ALL FROM GIHKO AND XYL

Hallicrafters SX 61A £60 Eddystone BBBA ... £66
KW 2000A & AC psu .. £190  Minimitter 150w e £35
Them conv, & psu £10 Minimitter MR44/11 £30

Order by GIRO, Ask at your GPO. Our number 64 041 0006

28 HILLCREST AVEMNUE, SCARBOROUGH, YORKSHIRE

Please mention
RADIO COMMUNICATION

when writing to Advertisers

J. BIRKETT

RADIO COMPONENT
SUPPLIERS
Partners: J. H, Birkett, J, L. Birkelt

25 THE STRAIT,
LINCOLN
Tal: 20767

*

Specialised Component Offers

Hall Effect Multipliers with Data, £3 15 0d. ea.
G.E.C. X Band 3 Port Circulators, £12 10 0d. ea.
Ericson Chopper type D Drive 6:3 volt 50 ¢/s, 12/6.
Cast Alloy Double TO1 (AC 128) Sinks, 1/4.

Ceramic Stand-offs:— 4 way, 6d. 8 way, 9d. 10 way, 1/-
12 way, 1/4.

Ceramic Trimmers Sub-Min;— 4-20pf, 10-40pf, 9d. ea.
Miniature:— 3-60pf, 6d.

Finned Silicon Bridges:— 100 P.LV. 5 Amps, 10/6
200 P.LLV. 20 Amps, 25/-

PL500/504 Ceramic Valve Bases, 1/- ea.

Surplus Transistors:— 2N 3702, 2/6. 2N 3708, 1/6,
2N 1302, 2N 1303, 2N 1306, 2N 1307, 2N 1308, 2N 1309,
3/6 ea. NKT 401, 5/«, OC19 4/6. OC76 3/6.

F.E.T. Transistors:— MPF 102, 8/-.
2N 3819, 10/-. “P" Channel, 5/-.

MPF 105, 8/-.

Silicon Rectifiers:— 800 P.L.V. 750mA, 22/6 doz. 1000
P.LV. 750mA, 30/- doz. 100 P.LV. 1 Amp, 10/- doz.
Stud Mounting 200 P.LV, 10 Amps, 2/6.

J. BIRKETT, 25 The Strait, Lincoln. Phone 20767

ECHELFORD
COMMUNICATIONS

32, FELTHAM HILL ROAD,
ASHFORD, MIDDLESEX

As promised last month, another route to Echelford Communications
comes along this month, for those of you approaching from the Wese, via
Staines by-pass, the A30. Going towards London from the by-pass you enter
upon an enormous roundabout the 3rd exit, complete with foorbridge,
sign-posted * Kingston " is required {A30 to London 2nd exst] Abourt 1
mile you will come to a roundabout (normal size). 1st exit ** Fordbridge
Road " (sign- posmd Ashiord ). ;mule on the right is a fairly busy j junction,
turn right here into " Foncmell Park." At the end of the read—a T junction
—turn left and 25 yds on the left is Echelford Communications.

CODAR ATS's £16 10 0
CHANNELMASTER BEAM ROTATORS A2
4 core cable for use with 13gns model 1/9 yd 10yds 15 0
HALSON MOBILE WHIPS complete with eoil of your choice "

£6 17 6
ECHELFORD 4M TX Mains PSU. (SAE for derails) £30 0 0
RSGB Call books 1969 Edn (Posc paid) 7 3

Resistors (your choice—mixed or single value) Total number rates:
W 10% 3d ea 20 for 5/~ (post free) 100 for 17/6d (posc free
W 109, 4d oa 20 for 5/6d (post free) 100 for 19/- (post free)
J-BEAMS many types in stock.
Second-hand items, these change so rapidly, but in stock ac the time of
writing we have, amongst others:
Labgear LG 50 £27 10 0 Heathkit scope (factory buile) £30
HRO (poor condition with PSU £15 Minimitter TX (good for bits) £8
ALL THE ABOVE ITEMS POSTAGE EXTRA (UMLESS STATED). Please
send roughly 2/- in the £1 (max 10/-). Surplus will be refunded.

Ashford 55265 up to 9.30 any evening, Closed all day Wednesday, Alan
Wheeler GIRHF

A Happy New Year to you all
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RSGB
PUBLICATIONS

RSGE

Amateur Radio Call Book .

Amateur Radio Circuits Book

Amateur Radio Techniques

Guide to Amateur Radio .

Morse Code for the Radio Amateur .
RSGB Bulletin (Bound Volume, 1967) .
RSGB Countries List

Radio Amateur’s Examination Manual .
Radioc Communication Handbook (4th Ed}

73
11/6
13/3

6/9

mstagre 6/- extra

Radio Data Reference Book 14/~
5.5.B. Equipment 3/6
Service Valve and Semlconductnr Equlvalanls 5/6
World at their Fingertips (Paperback) . 14/~
(De-Luxe) 48/~
ARRL
Antenna Book . 21/6
Course in Radio Fundamentals 11/6
Hints and Kinks . 11/6
Mobile Manual 27/-
Radio Amateur’s Lfcerlse Manual 6/9
Radio Amateur's Operating Manual . 11/6
Single Sideband for the Radio Amateur 26/-
Understanding Amateur Radio . A 21/6
V.H.F. Manual 29/
co
Amateur Radio DX Handbook . . 42/-
Antenna Handbook Vol. 1 . . . 33/6
Antenna Roundup Vol. 1 : 27/6
Antenna Roundup Vo, 2 33/6
CQ Anthology 1952-1959 27/6
CQ Anthology 1945-1952 18/6
Mobile Handbook 26/6
Sideband Handbook 27/6
RTTY Handbook i i 346
Shop and Shack Shortcuts . 34/-
73
Care and Feeding of a Ham Club 9/-
Parametric Amplifiers . . 17/6
Simplified Maths for the Hamshach 5/6
V.H.F. Antenna Handbook . 18/~
RADIO PUBLICATIONS INC.
Beam Antenna Handbook 34/-
Better Short Wave Reception 27/6
Cubical Quad Antennas . 25/6
Electronic Construction Practicen 26/-
S-9 Signals 9/6
EDITORS AND ENGINEERS
Radio Handbook i “ 88/6

35 DOUGHTY ST.,
LONDON, WCi

MISCELLANEOUS
Basic Electricity 23/-
Basic Theory and Apnilcation of Transistors 13/-
Dictionary of Electronics 8/3
Dictionary of Radio and TV 38/-
Foundations of Wireless 22/6
Guide to Broadcasting Stations 6/8
How to Listen to the World . 27/~
Ham's Interpreter . 9/6
Outline of Radio and Television i 34/
Radio Amateur Operator's Handbook . 5/6
Radio Amateur's Vocabulary (Garmnn-Enullsh] 10/-
Short Wave Listening . 13/3
Short Wave Receivers for the Beqinner 6/6
Short Wave Antennas . 10/6
Improve your Short Wave Recepllon 19/6
Transistors in Practice 30/9
Understanding Television 40/-
Wireless World Radio Valve Data 10/6
World Radio TV Handbook . ; 43/-
LOG BOOKS
RSGB Standard Log . i 7/3
RSGB Receiving Station Log 1/3
RSGB V.H.F. Contest Lnn 7/3
Mobile Mini-Log . 4/-
Martin's Log . 22/6
MAPS
Admiralty Great Circle Map (/n lube) 10/8
UK Counties Map 5/-
QRA Locator Map (Westem Enrope) Un lurbe) 2 7/~
QRA Locator Maps (Europe, set of four) (in tube) 32/8
MAGAZINE SUBSCRIPTIONS (pa)
QST 58/6
QsT (Soclehes and urganlzations) 85/6
cQ 50/6
73 2 i 50/-
Ham Radio 42/~
Braille Technical Press 58/6
MORSE COURSES
G3HSC Rhythm Method of Morse Tuition—
Complete Course (two 3-speed LP records and
one EP record plus books) . B4/
Beginner's Course (one 3-speed LP record arld
one EP record plus books) 60/6
Beginner's LP (0-15 w.p.m.) plus book 50/
Advanced LP (9-42 w.p.m.) plus book 50/-
Three speed simulated GPO test 7in. d. s EP
record i 15/-
RSGB Morse Instruclton Tapa {QGO ft. ) 36/~
C90 Cassette . a5/-
RSGB Morse Practice Tape (&50 H) 20/9
C60 Cassette 20/-
MEMBERS ONLY
Lapel badge (RSGB or RAEN emblem, pin or stud
fitting) 2/~
Call-sign Iapel badge (RSGB ar HAEN pln or stud
fitting)* . 8/6
Call-sign lapel chrome bar (pin ﬂtling)' 7/-
Car badge (RSGB or RAEN) i 9/-
Call-sign car badge (RSGB or RAEN)' 18/-
Call-sign car badge, de-luxe (RSGB or RAEN)‘ 25/—
Tie bar (RSGB emblem) . 5/-
Key fobs (green, black or blue) 7/3
RSGB tie (maroon or dark blue) 16/6
Car window sticker (RSGB or RAEN No adhesiue
required) 1/3
Members' headed nctepaper (100 sheets} quarto 10/~
octavo 5/-

* delivery 4 to 6 weeks.

Prices include postage except where stated.
Stamps and book tokens cannot be accepted.
Order form on page 70.

Printed in Great Britain l'or lhc RADIO

SOCIETY OF GREAT BRITAIN. 35 Doughty Street, London, WCI

by The Garden City Press Limited, Letchworth, Hertfordshire.
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IF UNDELIVERED

VALUABLE NEW HANDBOOK
T0 AMBITIOUS

Have you had your copy of “Engineering Opportunities’’?
THIS BOOK TELLS YOU

The new edition of “ENGINEERING OPPORTUN-
ITIES” is i i
are anxious for a worthwhile post in Engineering. Frank,
informative and completely up to date, the new “EN-
GINEERING OPPORTUNITIES™ should be in the
hands of every person engaged in any branch of the
Engineering industry, irrespective ol age, experience or
training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

This remarkable book gives details of examinations and
courses in every branch of Engineering, Building, etc.,
outlines the openings available and describes our Special
Appointments Department.

WHICH OF THESE IS YOUR PET SUBJECT?

*
*
*

*

HOW to get a better paid, more
interesting job.

How to qualify for rapid
promorion.

How to put some letters after
your name and become a key
man . . . guickly and casily.
HOW to benefit from our free
Advisory and Appointments Dept,
HOW you can rake m!rm:rrm:' af
the chances you are now missing.
HOW, irrespective of your age,
education or experience, YOU
can succeed in any branch of
Engineering.

TELEVISION ENG.

Advanced Television Eng.—
Gen. Television Eng,—Tele-
vision Servicing and Main-

RADIO ENG.

Advanced Radio—Gen.
Radio— Radio Servicing—
Telecommunications—

132 PAGES OF EXPERT
CAREER - GUIDANCE
PRACTICAL INCLUDING
EQUIPMENT TOOLS

Sound Recording—Auto-

renance.
Raa’m—

ELECTRONIC ENG.
Advanced Electronic Eng.—
Gen. Elecrronic Eng.-
Applied Elecironics

Practical Electronics—

ELECTRICAL ENG.
Advanced Electrical Eng.—
Gen. Electrical Eng,—
Installations— Draughts-

Basic Practical and
Theoretic Courses
for beginners in Radio,
T.V. Electronics,

ete,, AM.LE.R.E
City & Guilds,

Radio Amaleurs’
Exam., R.T.E.B.

The Specialist
Electronics
Division of
B.LE.T,

NOW offers vou
areal laboratory

training at home

Radar Tech—Frequency
Modulation —Transistors.
MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mechanical Eng.—
Maintenance Eng.— Diesel
Eng.—Press Tool Design
Sheer Metal Work
Welding— Eng. Pattern
Malk ing—Inspection
Draughtsmanship—
Metallurgy—

Production Eng.

manship—Hlwminating
Eng.— Refrigeration—

Elem. Electrical Science—
Electrical  Supply— Mining
Electrical Ei ng.

Eng.
Municipal Eng. -—3!! weriral
Eng —Sanitary Eng.—
Road Eng.— Hydraulics—
Mining—Warter Supply—
Petrol Tecl.

WE HAVE A WIDE RANGE OF COURSES IN OTHER
SUBJECTS INCLUDING CHEMICAL ENG., AERO
ENG., MANAGEMENT INSTRUMENT TECHNOLOGY,

WORK STUDY, MATHEMATICS,

ETC.

WHICH QUALIFICATION WOULD INCREASE

YOUR EARNING POWER?
B.Sc. (Eng.), A.M.S.E.

A.M.LE.R.E.,
AM.LM.L, AR.LBA.,
M.R.5.H., AM.LE.D.,

, R.T.E.B., A.M.L.P.E.,
A.l.LO.B., P.M.G., A.R.ICS.,
A.M.I.Mun.E., CENG., C ITY &

GUILDS, GEN. CERT, OF EDUCATION, ET(
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

J32A ALDERMASTON COURT, ALDERMASTON, BERKS.

C unm ite, P M.G.
- Practical
ion &

with practical
cquipment.

Radio,

ENGINEERING OPPORTUNITIES

Radio Servicing Ask for details
Practical Electronics

Electronics

Engincering B I E T

Automation
You are bound to benefit from reading “ENGINEERING
OPPORTUNITIES”, send for your copy now—FREE

and without obligation.

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

] POST COUPON NOW!

[To B.I.LE.T., 332A Aldermaston Court Aldermaston,
Berkshire

1 Please send me a FREE copy of “"ENGINEERING OPPOR-
| TUNITIES". I .am interested im (state subject, exam., or career).

| NAME
| ADDRESS

| WRITE IF YOU PREFER NOT TO CUT THIS PAGE I

Return to:--
RSGB, 35 DOUGHTY ST,
LONDON, WC1

Return to:—
RSGB, 35 DOUGHTY ST,
LONDORN, WCH

IF UNDELIVERED




