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SEASONS GREETINGS
from all at KW Electronics

KW ATLANTA KW 2000A KW VESPA KW 1000 Kw 201
?‘k‘i’é?&"ﬂi«?ﬁ SSB TRANSCEIVER Mark Il LINEAR AMPLIFIER AMATEUR BANDS
500 watts PEP, 10-80 180 watt PEP, 10-160 TRANSMITTER FOR 1200 watts PEP with E?&T’VUE:'CM'ONS

metres;SSB, AM, CW. metres, complete  ALL H.F. BANDS built-in psuand SSB CW. and AM:
Built-in 100KHz AC psu, VOX, 220 watts PEP SSB, SWR indicator. 10-160 ety

crystal calibrator. P, AM, CW,

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

K. W. ELECTRONICS LIMITED

ELECTRONICS | HEATH STREET, DARTFORD, KENT
LPNTED 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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HEATHKIT orrer somerning

FOR ALL RADIO AMATEURS...

In kit —== = ’

or '

ready-to-use
form

5 BAND SSB-CW
TRANSCEIVERS HW-100

B "T“'\:?ﬁ

1968/69
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SIGNAL MONITOR
OSCILLOSCOPE
SB-610E

MOBILE OR FIXED
POWER SUPPLIES

In this
FREE /
CATALOGUE

SEND FOR YOUR COPY TODAY

SHORT WAYE
RECEIVERS
SB-310 & GR-64

SSB LINEAR
AMPLIFIERS
SB-200

RADIO COMMUNICATION DECEMBER, 1968



HEATHKIT orrer somermime

FOR ALL RADIO AMATEURS...

DEFERRED
CREDIT TERMS
{ ARRANGEMENT
AMATEUR BANDS AMATEUR BAND
RECEIVER SSB TRANSMITTER
SB-301E SB-401E

FILTER TYPE SSB
TRANSCEIVERS
HW-12A
HW-32A

2M TRANSCEIVER
HW-17
DC supply extra

OSCILLOSCOPES

AND A
AMATEUR WIDE RANGE
BAND
RECEIVER OF TEST
RA-1 INSTRUMENTS

. Send for the
Latest Colour
CATALOGUE
e oo It's FREE

T g I EATHXIT g
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DAYSTROM LTD., pepe. RB-12, GLOUCESTER I
Please send me FREE CATALOGUE. [J :
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GAREX ELECTRONICS

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

Q&Vv03-10.2 metre TRANSMITTER KIT
6BHE-6BHE-QQV03-10-QQV30-10. 6 or 12 volt heaters. Inc,
Valves AE relay 6 or 12 volt. Less Crystal 8 MHz. Modulator.
P.5.U. & Chassis. Delivery 14 days £4 17 &
2 metre converter AFZ 12 Ist ﬂ.F amp. AFZ 122nd RF amp:
AFZ 12 osc-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° « 2°
< 67) to take batcery for portable use, IF adjustable from 12 to
29 MHz. Crystal supplied is in this band, but cannot be speci-
fied ac this price. Low noise figure. Guaranteed for 3 months.
Postage 3/6. Delivery 14 days. 17T 6
Garex ABP70. Transistorised 70cm converter. GM02%0a
grounded base RF amp. GM0290a mixer. Two trough line
circuits at 432 Mc/s. Cathodean YHF crystal. 4% db. noise
figure. Built on copper clad fibre glass laminate and housed
in4fin. x 34 in. * 2 in. diecast box. IF 28-30 MHz ex stock;
others to erder 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 24 in. with Toroidal
transfermer (24 in. < 2in. % 1§ in.) mounced on top of chassis.
Postage 4/6 £6 18 &
HEAVY DUT

12v OC in. 390v DC 200ma out.: or 160v at 145ma. Built an
chassis 8 u! « §5in, « 2} in. with Tereidal transformer
(2f in, h. > 24 in.w. » 24 in.) and large heac sink mounted on
top of <hns-sii. Postage 6/6 £€8 18 6
DE LUXE DUAL OUTPUT
12v DC in, 400v DC 200ma out plus 250v ac 150ma; or 200v
only. Available on relay version. Built on aluminium chassis
Bin. % 5in. * 2% in. with Toroidal transformer (3% in. h
2% in, w, ¥ 2} 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 units are fully fused. Transformers are com-
pletely potted. MNegative or positive earth without change,
complete and working with 3 months Gu:rantec Delivery 21
days. Outputs are ed with bile v les. With stacic
vehicle they will be a little lower.
KITS
2 metre transmitter kit (4m version available shortly).
6BHE6—EBHE—QQVD3-10—QQV03-20a. 6 or 12 volt heaters,
Includes AE relay, 6 or 12 volt; and kit of spare valves. Full
circuit and point to point wiring instructions. ltems not
included: Chassis Crystal {8 MHz), Modulator or PS.U.
Delivery 14 days.
Or less spare set of valves: £11 5 0,
Based on ready built units less chassis. All components,
Toroidal transformer, relays and circuit supplied.
POPULAR
HEAVY DUTY

£14 5 0

Postage 4/6 £3 15 0
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 OAB1 limiter.
NKT 224 emitter follower. NKT223a amplifier. NKT224
emitter follower. NKT404/OC35 driver. Push Pull NKT404/
OC35 output. 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 &

Standard Model 12 volts input. 15 watts output. OC71 amp.
OC72 amp. on pre-tested wired and dipped, printed circuic
board. NKT404/404/QC35 driver. P.P. NKT404/OC35 output.
Including transformer to suit QQV03-20a. Inc. tailored mike
300-3500 Hz. Less chassis. Postage 6/6 £4 15 O

@aV03-10 modulator and audio amplifier dual purpose kit,
relay switched. OC 200 mod. compressor, NKT223 emitter
follower, NKT223a Tx mod. amp and Rx audio amp. NKT
223a emicter follower, MNKT404 Tx and Rx driver. P.P.
NKT 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 6
Buile with selected radioteleph comp s. Al kits in=
clude instructions & circuits, MNegative or positive carth,
Delivery ex stock unless otherwise stated. QQV06-402/5894. £2 0 0

Valves QQV03-10 6/6
QQV03-20a/C1134 38/6
TDO03-5/DET 23. 2000 MHz Disc Seal triode 12/6
EBBCC §/0, 6AM4 B/4, 12AXT 3/6.

Transistors DT1601

Modulation Translormers
6VE/ELB4p pro QQV03-20a

6AQ5pp to QQV03-10
Single EL84 o QQV03-10

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

Teroidal transformers for transistor power supplies. With

secondary taps up to 390V 200ma 12V, DC input. New 2ih <

24 x 2% circuits provided

Aerial relay up to 200 mc/s 25 wates 6v or 12v coil 50

Edge reading British 100 microamp calibrated in DB's scale
slides out, Depth 3 in, overall wideh 2§ in, heighe 14 in. £ 7 6

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

SATISFACTION GUARANTEED OTHERWISE MOMEY REFUNDED

GAREX ELECTRONICS, CHINNOR, OXON

Callers walcome by arrangement please telephone GIMMJ Kingston Blount 476 ex, ZS6QP
MNerthern Agents: Derwent Radio, Scarboreugh, Yorkshire. Tel, Sca 63982,

FIRST FOR
CARPETS

Dodeon Bull ~
gg3ﬂ% DISCOUNT

BRANDED CARPETS

Wiltons ® Axminsters ® Orientals ® Tufted
£200,000 Carpets on display . o o e 1yie
® All makes available with lull Manufacturers’ Guaraniees.
® HNo impeifect goods sold. @ Free delivery in UK,
@ Espent filling service available most areas.
Wode WEAEg Tagumemenls of fo0 inlrodit oA 19 SABRISOME 4 misil man cibies Frer Brochure,
Open 900 12 530 Monday 16 Friday, Saturday 960 to 1200 (Manchestes 900 ta €00}

DODSON-BULL CARPET CO. LTD.
LONDON: 5 & 6, Old Bailey, E.C.4. Tel: 01-248 7971 (10 lines)
MANCHESTER: 55-61, Lever Sireet. Tel: 061 236 3687/8/9
NEWCASTLE-upon-TYNE: 83.89, Blackell St. Tel: 20321 or 21428

GM2FHH GM3BCL

L. HARDIE

Stockists for EDDYSTONE, AVO, JACKSON, KW,
SHURE, EAGLE, TRIO, Etc.

Agents for Collins, Drake, Swan, Sommerkamp, Lafayette, Hy-
Gain, Mosley, €.D. Rotors, Versatowers, Etc.

Used Equipment; Stocks fluid. Your enquiries please.

Trode-ins, Credit or H.P. terms arranged.

542 GEORGE STREET
Tel: ABERDEEN 20113
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Eddystone

BRITISH MADE

Amateur communications receivers

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,

e

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 than 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 panoramic adaptor.

EA12

v

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 DECEMBER, 1968
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RADIO SHACK

LONDON’'S AMATEUR RADIO STOCKISTS

Hy-Gain have already increased their prices,

You are still able to

buy at the existing prices shown below during December, New
prices effective January 1se. For instance the 18-AYQ 5 Band Vertical

will then cost £35 10 0.

18-AVQ  Vertical 10-80 metres ...

14-AVQ Vertical 10-40 metres

12-AVQ Vertical =1020 metres

LC-80Q 80 M Loading coil for 14-AVQ

14-RMQ Reaf mounting kit for 14 AVQ
12-RMQ Roof mounting kit for 12-AVQ

18-HT Hy-Tower 10-30 metre vertical
THEDXX  Beam, triband, é element

TH3MK3  Beam, triband, 3 element ;
TH3IR Beam, triband, 3 element, ]unlor model
TH2ZMK3  Beam, triband, 2 element i
DB-24A Beam, Two band 20 and 40, 4 clement
402BA Beam, 40 metre, 2 element i
204BA Beam, 20 metre, 4 element

203BA Beam, 20 metre, 3 elememe

153BA Beam, 15 metre, 3 element

103BA Beam, 10 mertre, 3 element
BMN-86 Balun for any Beam or Quad ...

Swan Transceivers and Accessories:

350C Transceiver 2 F A
500C Transceiver ;
TV-2 Transverter < e
230-XC Power supply, .

A.C. £
Full range of accessories s(ucked also
Omega TE 7-01 Antennia noise bridge
EACO CO-AX 4 4-way coaxial switch

Copal 101, 24 hour digital clocks

Copal 601, 24 hour dlglul clocks with day and
dace -

CDR Rotators:

AR-10 Suitable for 10 M and YHF beams

AR-21 Suitable for TH3IR and TA33IR...

TR-44 Suitable for larger antennas

Ham-M Buile for the biggest

MNew Equipment:

s. d
15

-
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Ve have the biggest scocks of Drake and can supply anything in
factory sealed cartons if you wish, otherwise we check belore
shipping. Swan transceivers and accessories straight off the shell

as is also the case with KWV equipment.

i you are a millionaire buy your Cellins from us and get rapid

delivery of the latest models.

Down to earth with feet and prices we offer you amongst our

Trade-ins.:

ACR-5, 3-6 mefs. receiver

CR-100 receiver £

AR-BBD receiver and spcnkcr

CR-150. lJap. verotone receiver

Collins 7553 receiver. As new

Collins 30L-1 linear. As new ...

Racal RA-17 receiver. Perfect

Drake 2-C receiver. As new ...

Green LA-600 linear ... sxa

Sommerkamp FL-100

Airmec radiation monitor 1021 B and Beta probe 1021

Sanders YSWR Amp. Mk. 3 [I|s|: £110: As new, with
manual

Telequipment Ser\rlscope

Cossor scope 1049 wen e - -

Airmec 723 scope

Airmec phasemeter 106 As new condmon and ]eads

Evgaahald recording voltmeter Murday system, D.C.

Crnmpmn Parkmson w:n.:me:er. D. C A. C, 25 100
cycles 1 .

Heathkic RF-1U sig geu .

Ferris field strength meter, 32A 16-'20 mc;s o

Marconi TF 801A/1, 10-310 mc/s, ..

Marconi UHF sig. gen. TF 762B, 300-600 me/s.

Marconi Q meter TF 329G

Marconi video oscillator TF 410C

Marconi impedance bridge TF 373D

1 only—Hallicrafters HA-1 keyer. Brand new with
guarantee. (List price £42 15 0) our price to clear

Trio Jl?- 500SE. Brand new with guar:ntee Qur pricu
to clear

Buy a Copal dlgltal clock whlhl they are at thls excellem:
Hire purchase, one third deposit.

Carriage extra,

60

RADIO SHACK LTD.

162 BROADHURST GARDENS, LONDOMN, N.W.é

Tel.: 01-624 7174,

oococoooooo
oocoocoocO000O

2 C9eEEeEoD O Coooo
o oooo0o0O00O0 O QooooOo

price

Cables: RADIOSHACK LONDON N.W.6

Just around the corner to the left leaving West Hampstead Tube,

HENRY ELECTRIC

LEEDS

TELEPHONE LEEDS 622131

EDDYSTONE EA12 Amateur bands double conversion Rx in nine 600
kHz bands 1-8 to 30 MHz, AM CW SSB. £192. Carriage £1.

EDDYSTONE EC 10. All cransiscor communications Rx, General cover-
age medium waves to 30 MHz battery operated with optional mains.
£59/10/0. Carriage 10/-.

EDDYSTOMNE 940 C. 480 Kc/s to 30 Mcs in five overlapping ranges for
CW AM & SSB. £143/0/0, carriage £1.

EDDYSTONE. General Coverage Communications Receiver Model 840 C,
480 kHz to 30 MHz. In excellent condition, Complete with matching
plinth speaker £45, carriage £1.

TRIO 9R59DE. General coverage receiver 550 kHz to 30 MHz, Bandspread
turning over Amateur bands. Employs two mechanical filters, product
detector and large easy to read "'S" meter. Large sae for leaflec, £39/15/-,
carriage 10/-,

TRIO JR 500SE COMMUNICATIONS RECEIVER. All Amateur Bands
from 3:5 MHz to 29-7 MHz. Direct reading down to 1 kHz. Dial speed ratio
of 281, Incerporaces solid state YFOQ with output for external Tx control.
£69/10/-. Carriage 10/-. Large sae for |eaflet.

TRIO HS-4 communications headphones. Large, soft padded earphones.
Low impedance. Yery smart. £€5/19/6, P.P. 5/-.

HEATHKIT famous SB300 S5B Receiver. 80 through 10 metres, Amateur
bands only, Extra CW & AM filters, Provision for transceive, In as new
condition £95, carriage paid.

CODAR mini clipper all band RX kit miniature one valve, can be built in
one evening. £2/4/6, P.P. 2/6.

CODAR ATS TRANSMITTER., 160-80 metre fixed or mobile. Qutstand-
ing value. £16/19/6. P.P. 5/-.

CODAR mains power supply for above incorporating send receive switch-
ing £8/10/-. P.P. 7/6,

NATIONAL HRO. Jnr. Nine plug in coils, complete with original
power supply. Roughish but going like a bomb, some of the coils need
attention. £12. Where is and as is.

TVI BANISHED. High passfilcers sharp cut off below 40 MHz. Neat meral
case clips on to back of offending TV set. Short fly lead and coax plug and
socket., Just insert in the TV line. A boon. 25/- each. P.P. 2/6.

LEARNING MORSE!? Code Oscillators. All-transistor, Speaker and jack
for earphone. Key terminals and pitch control, Very smart appearance.
&9/-, P.P. 5/-.

GAKW TRAP DIPOLES. Forallamateur bands, 80 to 10 metres. Complete
with coaxial cable and ribbed glass pyrex insulators, ready to install.
£10/12/6, P.P. &/-.

DURAL MASTS. 28ft. « 2in. Dural masts. In two sections of 14ft. each
complete with sturdy jointing sleeve, base plate and two guy clamps,
price £12/15/-, carriage paid.

CERAMIC COIL FORMERS. 2iin. diameter
winding. 21/-, each. P.P. 1/6.

ANTENNA INSULATORS, ribbed heavy duty, 7in.
3lin. long, 5/3 each, P.P. 1/6.

Beehive, egg and dipole centre insulators also available, P.P. 1/6.

SHACK TABLE ANGLE LAMPS. metal shade, adjustable angle,
heavy case for stability, in black or white enamel, £3, P.P. 2/6.

AMPHENOL 83 sern:s Arnuncam type coax plugs and sockers §/6 each
Sleeve adaprors 2/-. P.P. 1/6.

HEATHKIT. The whaln range of kits or assembled.

CORNELL DUBILIER AR22 Antenna rotator. Including remote con-
trol. Will handle any Amateur antenna, stand up to any weather. . .
years and years of trouble free service. £22/9/0. Carriage 10/.

SHURE MICROPHOMNES

444T. Desk model PTT transistorised level control built in, £15.
444, Desk model PTT £12/15/-.

401A. Hand held PTT £6/15/-.

202. Hand held PTT £6.

201. Hand held PTT £5/12/-. P.P.5/.

Join the RSGB. Gert your brochure and application form from us.

44in., long grooved for

long, 10/- each,

HENRY ELECTRIC LTD,

60 HARROGATE ROAD, LEEDS LS7 4LA
Tel: 622131

790
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LOWE ELECTRONICS

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

MERRY CHRISTMAS

The dust of the RSGB Exhibition has settled and things are pretty
well back to normal | would have dearly loved to have had a natter
with you, but things were pretty hectic and one can't very well chat
about this and that when a dozen poor chaps are crowding round
eager to thrust their pennies into my hot, grasping palm. | don't
mind telling you that on Saturday night Mike, Allan and myself were
absolutely beat—we were to the point of sleeping just where we felll
A great success, though, Normally, on the cost of the stand, expen-
ses ete,, | would expect to be out of pocket between £50 0s. 0d. and
£100 0s. 0d. and write it off against advertising, but this year | more
than broke even, so | am indeed chuffed. The highlight of the show
was when Bill Lowe lifted an ARS8 off the Stand and put it on the
floor, There was a loud tearing noise as the seat of my pants split
in twain. Rentassunder! The sight of a middleaged, nattily dressed
Bill Lowe tottering down Victoria Street with his shirt tail stuck out
the back must have given Londoners some cause for wonder.
*| expect 'e's one o' them 'ams, Ethel, they're all a bit balmy."

Anyway, to get to the business of flogging, | have large stocks of
new, glossy, expensive gear, but this time of year most people are a
bit short of the folding stuff, so I'll concentrate more on the smaller
goodies.

NEW:

Inoue range, Star SR-200, SR-700 and ST-700, Sommerkamp
FR-500, FL-500, FL-2000, FT-150, FT-500 and by the time you read
this, | may even have the FT-250 in stock. The What?? What on
earth's the FT-2507 Well, it's a transceiver kit at a very attractive
price. Send me a s.a.e. and I'll give you the inside dope.

SECONDHAND:

Loads of stuff ranging from an old TCS12 up to an HROS500 with
plenty of choice in between—give me a yell if you want s/h gear in
top shape.

SPECIAL:

Anyone want the ultimate VFO? | have one or two things made
by some outfit called Collins. They tune 2-4 mc¢/s. Phase locked
a.f.c., direct readout to 50 cycles, yes, 50 cycles. Drift? There ain't
any. 18 miniature tubes just fora VFO. | shudder to think what these
cost. £45.0.0,

SUNDRY—ALL NEW

S.W.R. Bridges—Hansen 50 or 75 ohm. £3.10.0.
G.D.0.'s—Tech TE18, 360 kc/s-220 mc/s 240 V mains £11.10.0.
Headsets—The low-impedance padded jobs which were

sold out at the Show. £2.2.6,
Converters—21 mc/s or 28 mc/s. These are a very hot

converter—twin triode cascode r.f., 12AT7 low noise

mixer/osc. and 6AUS I.F. out. The output frequency is

5-5.5 mc/s (21 mc/s) and 5-7 mc/s (28 mc/s). They re-

quire 6,3 V a.c. and 150-200 V d.c. £7.10.0.

“GOD REST YE

Keys—A plain, small, ordinary morse key with ball bear-

ing pivots. 18.6.
Key with buzzer, ideal for getting that magic
12 w.p.m. 15.0.

C.W. Monitors—A nice job with a quiet high speed relay

and spare contacts, £7.15.0.
Cable—T75 and 300 ohm twin. 6d. per yard.
Tavasu mobile whips—Complete £12.10.0
Or just bits of it if you wish.
100 kc/s crystals—These are very accurate series reso-
nant jobs to fit the HCE/U holder. £2.0.0.

Standard Aluminium Coax plugs—1/4 each, sockets 1/- each, line
connectors 1/6d each,

PL259 plugs 5/- each, S0239 sockets 5/- each. PL259 reducers 1/3d
each. Toggle switches SPDT 2/6d; DPST 2/9d; DPDT 3/-. Slide
switches DPDT miniature or sub miniature 2/-. Valve holders B9A
8d, skirted 1/-, BTG skirted, 6d. Tubular trimmers {-5pF or 3-15pF
1/- each, 10/- a doz. Feedthroughs screw type 1000pF 500 V 1/- each,
10/- doz, HC6/U xtal solders, 1/- each. Panel lampholders, bracket
type green. enclosed type green or red, 2/- each. These are very
small and take standard Lilliput bulbs. Lilliput bulbs, 6.3V 1/-.
Rectifiers, silicon 500 mA 1000 piv, SE-05 4/6d each. Knobs, ARB8
type, large 1,6d each, small 1/3d each. Filters, KVG XF9B 9 mc/s,
£16.0.0. Kokusai 2.4; 600 cycle and 5 kc/s.

CAPACITORS:

Electrolytics:
100m{d/350V 5/6d; 100/100/350V 6/8d; 100/450V 7/2d; 100/100/450V
13/2d; 40/40/500V 7/3d; 100/500V 7/0d.

These are all prong types and complete with mounting clips. The
following are all tiny little things for transistor work, less than 4"
long wire ended. 100/12V 8d each, 7/- a doz; 10/16V 6d each 5/- a doz;
33/16V 8d each, 7/- a doz; 100/16V 1/- each, 10/- a doz:

Discs:

.01 500V 6d each 5/- a doz, .001 500V 4d each, 3/6d a doz. Small 50V
types .002, .005, .01 3d each 2/6d a doz. .02 and .05 4d each 3/6d a doz.
| should perhaps mention that | import these capacitors direct from
Japan—I can get very much cheaper ones and flog "em like hot cakes
at very low prices, but I'm a firm believer in the fact that by and large
you get exactly what you pay for, so | order the expensive ones
knowing they are the best. You may possibly get them a bit cheaper
than the above prices If you shop around carefully, but watch it, old
buddy, watch it.

MERRY GENTLEMEN™
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WE ARE THE ANTENNA PEOPLE 7R

MONO-BANDERS SOME ANTENNAS

A-310 3 Element. 10 metres .. £18 3 0

A-315 3element. 15 mecres e £1916 0

A-203-C 3 Element. 20 metres ... £50 0 O

A-92-5 9 Element. 2 metres £8 15 0

Di1-10 Ground Plane, 10 metres ... == . £14 15 0

D1-2 Ground Plane. 2 metres ... £5 0

MCa-10 10 metre Quad .. £3410 0

MCQ-15 15 metre Quad ... £3410 0

MC@-20 20 metre Quad v e e e . £3710 0 =
DUAL-BANDERS

Elan 3 Elements. 10and 15 metres v £23 0 0 H'““*-q__._‘ TiEa

Elan 2 Element. 10and 15 metres TLO£7 00 S \

TD-2 Trap Dipole. 40and B0 metres ... ... . £19 0 0 ~

V-4-8 Trap Vertical. 40and 80 metres ... A £52 0 0 —
TRI-BANDERS —

TA-33Jr. 3 Elements, 10,15 and 20 metres ... e EXT 5 0

TA/33Sr. 3 Elements. 10, 15 and 20 metres ... .. £52 0 0

TA-32Jr- 2 Elements. 10,15 and 20 metres ... .. £19 5 0

TA-32 5r. 2 Elements. 10,15 and 20 metres ... .. £38 0 0

TA-36 6 Elements. 10, 15 and 20 metres ... . £66 0 0

TA-31Jr. Rotary Dipale. 10, 15 and 20 metres .. £1111 0

MP-33 3 Elements. 10, 15and 20 metres ... .. £3315 0 ik

Classic—33 3 Elements. 10,15 and 20 metres ... .. £55 0 0 |

v-3ir. Trap Vertical, 10, 15and 20 metres... ... ... €8 5 0 I

TD-3 Jr. Trap Dipole. 10, 15 and 20 metres ... £6 15 0 [42]

MCa-3B Cubical Quad. 10,15 and 20 metres .. £5210 0

El-Toro Verr.il:al.lﬂ, 40 and 80 metres €8 0 0 ELAN
QUAD-BANDER:

V-4-6 Tr:lp Vertical, 10,15, 20 and 40 metres ... . E17 0 0
RV-4 Trap Vertical. 10,15,20and 40 metres ... .. £18 0 0 Provides outstanding performance on 10and 15 metres,

QUIN-BANDER coupled with light weight (17 Ib.). All alloy and stain-

] Trap Vertical. 10, 15, 20, 40 and 80 metres... ... £75 0 0 less steel construction, exceptional broad band tuning,
MOBILE exclusive trap design, single coax feed point. Power

Lancer 1000 Completeall coils ... .. £44 0 0 rating 300 watts AM/CW, 600 watts p.e.p. $5B input to
SWL Antennas final. Forward gain up to 8dB. Maximum element length

RD-5 Dipole. 10,15, 20, 40 and 80 metres £7 15 0 20fc. 3in. Boom lengch 12 ft.

SWL/7 Dipole. 11,13, 16, 19, 25, 31 and 49 metres £715 0
Note: All * E ** Models (2" mast ﬂ:[mg} ... Plus 10 0 Price ex works £23.0.0.

Send for NEW HANDBOOK, contammg qu detmls of Antennas and other technical information. 35 pages 2/é.
Telephone: Costessey 2861, ordersonly

B.S'/By Elictoons 5&{ 40, Valley Road, New Costessey, Norwich, Norfolk Nor. 26K
AMATEUR ELECTRONICS—G3FIK

TRIO COMMUNICATIONS EQUIPMENT. May we thank our many customers who have horne with us during the temporary shortape of supplies which are now, happlly, re-
solved, As specialists in TRIO equipment it would be folly indeed for us to carry Inadequate stocks but without resorting to overstatement sales have simply exceeded supplies
which have, in any event, been delayed by circumstances beyond our own and Messrs. B. H. Morris's control. Atthe time of going to press our backloo of orders is now being cleared
and we are in avery strong stock position indeed. Our home QTH demonstration sarvice is apain in full swing and we must thank those who have patiently waited for GAWQR's
visit, Perhaps there is some s;grlfﬂr.nncc in this, noweve: whlch should not escape the discerning. As pruvlously advertised, we are now covering a large part of the country and
in our opinion, in the purchase of plex and not | thisisani able d of ing that the decision is the right one. May we also point out
1o the prospeclive purchaser that the geooraphical ]ncallon of his QTH 10 ours does not affect the excellant and mmmum after sales service we are able to provide.

A large s.a.e. brings fully illustrated literature on any item in the TRIO range by return, including, incidentally, all audio equipment.

As advertised last month we have excellent stocks of ARS8 RECEIVERS and are able AVO RESISTANCE/CAPACITY BRIDGES, carriage paid £6.19.6
to offer very good delivery on receivers graded as follows: -
LEA AUDIO FILTER UNITS, [t id 2.
ARBBLF In first class air tested order and re-aligned £40.0.0 ¥ X u cAIaga A
ARBSLF Exactly as above electrically but slightly less clean £31.10.0 R-23/ ARC-5 The famous * Q FIVER ", carriage paid £5.19.6
ARBSD  First class electrically and mechanically fitted new coses £49.0.0 BC221 FREQUENGY METERS. Small uuantrlies o[ these are always arriving.
. 5 Prices d dent upon condition and upon appli
ARSSD Identical to above but wilh reconditioned cases £47.0.0
ARS3SD  First class order fitted original cabinets £46.0.0 We have large stocks of used lal i ! les ol which are as shown
In addition to the above we have receivers in exceptional condition priced up to AMERICAN HEATH APACHE TRANSMITTER compiele with SB10 5.5.8.
£55.0.0 and a very small quantity of BRAND NEW sets priced at £70.0.0 and £75.0.0, Adaptor and DELTA conltrol unit, carriage paid £85,0.0
the Intter being fitted arlginal luning meter, Carriage on ARBS's 45)- by passenger train.
HEATHKIT DX100U In most excellen! condition and electrical order (choice of
MARCONI TFi44G SIGNAL GENERATORS. lon and I i £55.0.0
: : o several) carriage paid 0.
with dummy aerial, etc. In original lransit cases carriage paid £22.10.0.
HRO SENIOR RECEIVERS. Further supplies now to hand from £20.0.0 K.W.VANGUARD I i and per £35.00
CT52 miniatlure oscllloscopes, cartiage pald £22.10.0 EDDYSTONE RECEIVERS We have a good selection of tested receivers both
CT52 miniature oscilloscopes (24 volt version ) £15.0.0 general coverage and amateur band

WE URGENTLY REQUIRE GOOD S.5.B. EQUIPMENT OF ALL TYPES. PLEASE STATE PRICE REQUIRED WHEN WRITING.

Full Credit Facilities on all Purchases. Excellent parking facilities for the caller. Part exchanges.

Adequate S.A.E.'s gentlemen please.

518-520 ALUM ROCK ROAD, ALUM ROCK, BIRMINGHAM 8§ Telephone: 021-327 1497
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Special Scaling....

MOBEL 700 e HOVINE COIL

...+ A Feature of the Ernest Turner Service
Geared to the Needs of the Radio Amateur.

llustrated above is our Model 703 approximately full size, with an
example of the special scaling for which this company is famous.

Since every instrument is manufactured individually, it follows
that virtually any scale marking can be carried out, even on a
single instrument, and a long production run is not required
to justify a departure from some arbitrary ‘standard’ scale. In this
way, Ernest Turner are able to fulfil the requirements of the
small user.

Please write for catalogue 86/30 which gives concise details of
the full range of Ernest Turner instruments.

ERNEST TURNER ELECTRICAL INSTRUMENTS LTD.

CHILTERN WORKS -HIGH WYCOMBE - BUCKS
Tel: High Wycombe 30931-4
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A Christmas
Message from

our President

John Graham, G3TR

My year as President of the Society is now rapidly drawing to a close and it has
been a memorable year for both the RSGB and myself.

The Society has moved into the new Headquarters building which we pur-
chased last year. The permanent staff are now able to work in much better con-
ditions than before and to provide 2 more efficient service to members.

We have published the long awaited Fourth Edition of the Handbook and this
is a volume which should be on the bookshelf of every member.

The Class " B " Transmitting licence facilities have been extended to include
the 2 metre band and an extension to the 4 metre band has been negotiated and
is now available.

For myself it has been a year | shall never forget, always busy and at times even
hectic. When | was installed in January, 1968, | said that | felt that close personal
contact between the President and the membership was most important and
hoped that | would be invited to visit clubs and to meet their members. The
response to this has been overwhelming and | have visited more than forty clubs
and met a very large number of their members.

The hospitality and kindness shown to me throughout my travels will never be
forgotten and | am most grateful to all concerned.

i In ::Yoncluslon may | wish you all a very happy Christmas and a prosperous
ew Year.
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Licence Amendments

The Postmaster General has announced licensing
changes which affect amateur sound and amateur television
licences.

The changes announced are: The Four metre amateur
band limits have been amended to read 70-025 MHz
to 707 MHz. These changes affect the holders of amateur
sound licences A, C and D together with sound mobile
licences issued supplemental to the sound licence A. In
addition sound mobile licences C and D,

The other licensing changes affect the 70cm amateur band.
The frequency allocation has been amended to read 425
MHz to 429 MHz and 432 MHz to 450 MHz, This change
affects holders of sound licences A, B, C and D and all
amateur sound mobile licences.

The frequency limits for holders of amateur television
licences has been amended to read 425 MHz to 429 MHz
and 432 MHz to 445 MHz.

All of these licensing changes were effective from | Novem-
ber, 1968. Licences issued on or before 1 November, 1968,
are amended in accordance with the preceding information,
while licences issued after November, 1968 will automatic-
ally contain these amendments.

Post Office Bill Introduced

This Bill will change the status of the Post Office from that
of a Government depariment to that of a nationalised
corporation. The powers of the Postmaster General to
licence radio stations, to control frequency usage and
co-ordinate the use of radio apparatus for transmitting and
receiving will be transferred to the new Minister of Posts and
Telecommunications who will also be responsible for the
oversight of the new Post Office. Vesting day for the new
corporation is scheduled for the autumn of 1970. The new
Ministry will be located in Waterloo Bridge Road and will
presumably recruit staff from the existing Post Office
headquariers.

The Bill is a very large document, having 224 pages and
138 clauses, and repeals or amends some 500 Acts of Parlia-
ment. Copies may be purchased [rom branches of H.M.
Stationery Office.

Affiliated Societies and Clubs

The list of Affiliated Societies which appears in the
RSGB Amateur Radio Call Book has been brought up to
date and reprinted in leaflet form, Copies are available to

Club secretaries and Members and requests should be sent
to RSGB Headquarters.
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The President, Council and Staff
of the Radio Society of Great Britain
wish all members a
Happy Christmas and Prosperous New Year

The President honoured by the Federation Aero-
nautique International

John Graham, G3TR, who was until recently in charge of
Air Traffic Control at Gatwick Airport, London, has been
awarded an FAI Tissandier Diploma for outstanding service
to private and general aviation in the field of Air Traffic
Control.

John received his diploma at the 61st Convention of the
FAl held at the Lecture Theatre of the Royal Aero Club in
London.

Film Library Terms and Gonditions

The Film Library is available to RSGB Members, Affilia-
ted Societies and Groups, and for certain special purposes.

When booking RSGB films, hirers are asked (1) to state
the date for which the films are required together with
alternative dates where possible, (2) to state the name and
address of the responsible officer to whom the films are to be
sent, with telephone number (if any), and (3) to state the
name of the Society or Group to which the films are to be
screened. When bookings are accepted, an Invoice will be
rendered and hirers are asked to remit the charges promptly
in order to clinch the bookings.

It is a condition of the use of the Film Library that hirers
are responsible for the safe handling of the films, and that
liability is accepted for loss or damage to films (other than
fair wear and tear) between the time of delivery of the films
to them and the return of the films to the Library. RSGB
16mm sound-films may only be used on reputable and
properly serviced 16mm sound projectors by experienced
operators. It is also a condition of hire that films will be
despatched promptly on the day following screening, any
undue delay attracting liability for extra days hire by way of
penalty. (This condition is intended as a safeguard to
re-imburse the Library for any fees which may have to be
returned to subsequent hirers arising from such failure to
despatch promptly.) Should the Library be unable to deliver
against a booking as a result of accident, or delay on the
part of a previous hirer, liability will be limited to the return
of the hire fees paid. The Film Library will make every
effort to see that films are delivered in good time and in good
condition ready for immediate use. Return labels are
provided.

Booking correspondence should be sent direct to the
Curator, G3NDF, and remittances made out to the Company,
R3GB Film Library, Kine Production Services Limited,
4 Dawnay Rd., Gt. Bookham, Leatherhead, Surrey. Telephone
number and telegraphic address is Bookham 3291,

See page 807
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The Baden-Powell House, Jamboree on the Air station
operating on the h.f. bands (see below)

Jamboree on the Air

S in past years Baden-Powell House was on the air with
GB3BPH and a special stand in the foyer containing
four stations—80m using a KW2000A, 40m using a SBI101,
20, 15 and 10m with a KW2000 + KW600 linear, and a
2m station with a 4 over 4 yagi.

The all Scout operator team included: Paul Wright,
G3SEM: Bill Hayes, G3CJQ; Jeff Bottom, G3SDG; Alf
Watts, G3FXC; Arnold Bryan, G2CAJ; Peter Kerry,
G8AUZ; John Waters, G8CDO; Don Sheppard, G8CDR;
Val Sedgeley, GBCDS.

John Waters, G8CDO, aged 15, Patrol Leader in the
1st Edgware, was our youngest operator and together with
G8CDR and GBCDS operated for the first time.

The 80m station started at 2300 BST on the Friday until
2100 BST on the Sunday and for most of the time had a
queue of stations waiting. The other stations operated from
early morning till late at night. The H.F. Station was dis-
appointing as conditions seemed poor, resulting in difficulty
in hearing and working DX stations.

The stations made 424 contacts of which 126 were Scout
stations—40 overseas in 18 countries, 86 British, with 23
using GB calls.

Many interesting contacts were made with other Scouts
and as a result closer contacts will be made between other
Scout Radio Groups.

New Headquarters Contributions to Fund
We acknowledge with thanks the following donations:

Bristol RSGB Group £5

Chiltern ARC £4 17s.
Cornish ARC £10

Crawley ARC £20 18s. 7d.
Crystal Palace DARC £5

Verulam ARC £1 1s.

Wolverton District ARC £7

The total response to the ** Harrow Challenge " now
amounts to £200 3s. 11d., and we commend especially the
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Three Presidents meet at the EI-GI Convention, Ballyma-

scanlon, earlier this year. Left to right are Leo Purcell, EI6D

(IRTS), Bob Denniston, WODX (ARRL) and John Graham,
G3TR (RSGB)

following clubs which have made further contributions and
established new ** highs " as follows:

Chiltern ARC
Crawley ARC

£14 8s.

£27 9s. 1d.
(8s. 5d. per member)
Crystal Palace DARC £16
Verualm ARC £6 Ts.

Silent Key

We record with sorrow the passing of’:
R. S. Collins, BRS1150, of Cockermouth, Cumberland.

The RSGB News Bulletin Service

Every Sunday morning the RSGB News Bulletin, (GB2RS),
is broadcast. The News Bulletin can be received on either
v.h.f. or h.f,, which gives almost complete coverage of the
British Isles. It keeps radio amateurs informed about the
latest happenings in the world of Amateur Radio and gives
notice of future events.

This is the schedule for the RSGB News Bulletin:

Time Frequency Location of
(BST) (MHz) Station
09.30 36 S.E. England
1451 S.E. England (beaming N.)
10.00 36 Severn Area
1451 S.E. England (beaming W.)
145-8 Aberdeen (beaming W.)
10.15 1458 Belfast
1458 Belfast (beaming S.)
10.30 36 N. Midlands
1458 Aberdeen (beaming S.W.)
1453 Birmingham Area (beaming N.W.)
11.00 36 N.W. England
1453 Birmingham Area (beaming S.W.)
11.30 36 S.W. Scotland
1455 Leeds (beaming N.)
12.00 36 N.E. Scotland
145:5 Leeds (beaming E.)

Exhibitions—Beacons—Conventions—Contests—Local Evenls
Rallies — Scienlific Projects— Meelings— Licensing— Clubs
Propagation Reporis—Leciures—Field Days—Expeditions.
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A Design for a V.H.F. Solid State

Linear Amplifier

By CLIFF SHARPE, G2HIF*

Factors essential fo the stability and "' fail-safe " features of a 144 MHz Linear Amplifier are discussed.
The criteria for interstage coupling networks are established, and a simple theoretical approach to the
design is suggested. The parameters of a complete amplifier are determined in a worked example.

ARLY work on two experimental, 20 watt p.e.p. p.a.
stages, each based on a couple of 2N3632 v.h.f. power
transistors connected in parallel, established a number of
factors vital to the successful development of a complete
amplifier. The most important of these was proof that the
theoretical approach, which for practical purposes had been
reduced to the simplest possible terms, was valid. Since most
circuit analysis has to rely upon making justifiable assump-
tions or approximations, it is a considerable help 1o tihe
designer 10 know that he is building on a sound foundation.
Of almost squal importance during the determination of
the final cir:uit was the need to include in the design particu-
lar features which were essential to the stability and reli-
ability of the amplifier. The choice of interstage coupling
networks, for example, was made not only upon the desir-
ability of combining easy alignment with efficient energy
transfer, but also upon other characteristics which could
provide protection to the semiconductors in the event of
any misadjustment or malfunction during alignment.
Initially, the lack of experience with v.h.f. power devices
had condemned an excessively high proportion of the

* 20 Harcourt Road, Wantage, Berks.

available transistors to a quick, and often violent end, so
that it took many hours of trouble free operation before
confidence was built up in the ultimate design. The final
circuit, therefore, tends to err upon the side of * fail-safe ™
rather than upon achieving the maximum possible efficiency
in all modes of operation.

An account of this initial development work which culmi-
nated in design criteria for the output stage, together with
the evolution of the L-Pi Tank Network has been described
already in an earlier article [1], and will not be repeated
here. It is sufficient to state that the subsequent development
of the complete amplifier not only strengthened the argu-
ments in favour of all the salient features of the p.a. design,
but also proved them to be equally important in the earlier
stages of the amplifier.

The criteria and design method established by the high
power output stage, requited some reinforcement before
they could be applied to the earlier stages of the amplifier in
complete confidence. The higher impedances encountered
in these stages created its own problems, particularly in
respect of a tendency for the basic calculations to yield too
large value reactances for practical application. Moreover,
as the general design technique could be used in the deter-
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mination of a variety of interstage coupling networks, con-
sideration had to be given to each in order that the most
suitable configuration could be adopted.

A number of circuits which appeared at first sight to
possess special advantages were analysed by Malcolm Bibby,
G3NJY, and subsequently tried out in experimental ampli-
fiers with varying degrees of success. Before the assessment
was complete, two unfortunate incidents occurred whilst
using relatively conventional coupling networks, and com-
pelled a re-appraisal of the mechanisms by which destructive
failure of semiconductors can occur in this type of circuit.

Mechanism of Semiconductor Failure

An examination of damaged devices revealed three main
categories of catastrophic failure; ** punch-through™
between collector and emitter; short circuit breakdown of
either the base/emitter or the base/collector junction; and
open circuited emitter connections. (Readers are warned
from breaking open many types of V.H.F. power transistors
because damage to the berillium oxide seal could result In
exposure to the highly toxic berillia particles.)

In all those cases exhibiting open citcuit emitters, the fine
wire joining the semiconductor to the external terminals had
fused. This was proved to be either a consequence of a
failure in the device itself, or else due to excess current in an
undamaged base/emitler junction.

Since these latter failures can almost always be avoided
by the use of a rapid overload current cut-out in association
with the supply rail, only those breakdowns directly attri-
butable to junction failure were considered as being relevant
in this context.

Damage to the device itself, as in the remaining cases,
occurs when the junction has been subjected, often only
momentarily, to an excess reverse votlage. Catastrophic
failure happens almost instantaneously, and may be several
orders faster than any current cut-out can sense the overload.

When a small quantity of new 2N3632 transistors were
tested, all exhibited a collector/smitter breakdown con-
siderably in excess of 65 volts; base/emitter resistance of
47 ohms. All the device failures examined were known lo
havz occurred whilst the supply rail was stabilized at 26
volts, therefore it was not immediately obvious how the
critical overvoltage had been exceeded in this application.
The only conclusion to be drawn was that the usually
accepted theory was not valid in this instance, and that peak
to peak voltage swings greater than twice the supply rail
had been generated.

Three mechanisms were eventually established as being
primarily responsible; the sudden cessation of a heavy
current flowing through a lightly damped, inductive load;
the modulation of the supply rail (as seen by the collector)
whether by an externally applied signal or as a consequence
of a parasitic oscillation; and by parametric amplification
of the r.f. signal resulting from variations in the transistor
collector/base capacitance.

This latter condition, however, cannot be regarded as
being a fault condition, and discussion of its behaviour
is outside the scope of this article. It has been taken into
account in the design of this amplifier, and readers who are
interested in pursuing the subject are referred to papers by
Muller and Figel [3], and by Hilbers [4], in which stability
problems arising from parametric action are given a complex
mathematical treatment 1o prove that the peak collector
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voltage can rise in normal operation to almost three times
that of the supply rail.

All the foregoing collector excursions, even if insufficient
to cause collector/emitter breakdown, can, in some quite
conventional coupling networks, be communicated to the
junctions of the succeeding stage, often with dire conse-
quences. Equally disastrous, and for similar reasons, is the
hazard of a suddenly short circuited supply rail; a factor
often neglected under the mistaken impression that the more
rapidly any overload trip operates, the better will be the
protection afforded to the transistors.

Typical of such undesirable interstage couplings are un-
necessarily large value capacitors wired directly between a
collector and base of the next stage. All types of low-pass
filters, including pi networks, are also examples of circuit
configurations which may, in the event of a malfunction,
put a transistor at risk.

Design Criteria

Once a general approach to a design method has been
accepted, the designer’s job crystallizes into finding a solu-
tion to two main problems; that of goptimizing the working
conditions of each transistor in order to ensure maximum
linearity, and that of determining a suitable interstage
coupling network.

The design criteria which govern chokes and decoupling
time constants are no less mandatory in the earlier stages of
the amplifier than they are in the output stage, and the
designer is well advised to adhere to those relevant factors
discussed in the original article on p.a. tank circuit design
[1]. Furthermore, every possible precaution to safeguard
against interstage feedback must be taken since this can
adversely affect the linearity of the amplifier before causing
actual instability,

The ideal interstage network must possess several desirable
characteristics which are not necessarily a feature of those
networks feund in common usage. In addition to being
efficient and easy to align, such a coupling circuit must
maich the output impedance of one stage to the input
impedance of the next without sacrificing those features
which afford protection to the transistors in the cevent of
overload, misalignment or mal-function. The network

The complete linear amplifier mounted on the lid of a dia-
cast box.
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must have sufficient bandwidth to work over the desired
frequency range without the need to re-align, and still be
capable of heavily attenuating, even under off tune condi-
tions, the transfer of unwanted frequencies, transients and
step functions from collector to succeeding base.

The circuit into which any transistor is connected should
provide good current limiting to both d.c. and a.c. and there
should be no tendencies towards ringing or self-oscillation
as a consequence of shock excitation or unintentional
positive feedback.

Parametric amplification at signal frequency will increase
the efficiency of any amplifier stage operating in Class C,
but where linearity and stability are of primary importance
to the design, it is often preferrable to minimize these effects
by a choice of coupling network parameters. The deter-
mination of any such network, therefore, must be sufficiently
flexible to accommodate some choice of component value
without compromising its essential characteristics.

Several advantages acrue from a network in which all the
variable capacitors necessary to the routine alignment of the
amplifier have a direct connection to the earth-plane or
chassis. Mechanically, this reduces the mounting problems
to one of providing a single hole fixing, whilst electrically
the earth-plane reduces unwanted coupling to & minimum.

In a complete amplifier design incorporating four or five
stages, the initial alignment and subsequent tuning-up pro-
cedure must be kept simple. At least two variable capacitors
per stage is normal practice, therefore any network in which
the capacitor settings are interdependent cannot be tolerated.

sequential tuning; the correct setting of each capacitor being
determined by observation of the magnitude of the signal
currents flowing in the load.

Interstage Coupling Network

The interstage coupling network which was finally chosen
for all the stages of the amplifier is illustrated in Fig. 1. It is
the only circuit which meets the requirements of efficient
energy transfer and is entirely compatible with the design
criteria stated above. The top capacity coupling capacitor,
C,, is determined during the initial alignment, but once set
it requires no further adjustment; all subsequent tuning
being carried out by independent alignment of the capacitors
C, and C,.

The theoretical approach used in calculating each tuned
circuit is similar to that employed in the determination of the
L-Pi tank network: Fig. 2. The optimum load for each
transistor is calculated at the peak power rating of the stage
in order to accommodate the signals developed during the
maximum output on c.w., f.m. or at the peaks of amplitude
modulation.

Minor variations in the approach, however, become
necessary when the parallel combination (R,), of the tran-
sistor output and load impedances result in values of induc-
tive and capacitive reactance which cannot be realized in
practice. In these circumstances, some advantage may be
gained by postulating both a convenient value of Q (usually
between 10 and 20) and a practical value of L, (say between
0-15 and 0-3 #H on 144 MHz).

These values may then be substituted in the formula

wlL = QR

w=2xr f

L = inductance of L1
in order 10 derive Rs; the series resistive component of the
resultant output circuit necessary to satisfy the parameters
postulated.

The optimum shunt load, R, can be readily obtained
from the familiar formula

_ (Vee = Vaad)®

ity R
The preferred procedure for a complex circuit is one of ’ 2P where
Xg
—
’ Rs
' {1 . - 3 l =
= O o3 3" ]-"? 0 = O 3R ']'x" =
X =QRg
Ixs
" Xc'(!p—!s)
s - —
I=Rg+j (X ~Xs) Z=Rs~jX¢ = Xcn RL

Rg

NOTE... XCp, REPRESENTS XCy, XCp,ETC
FOR PURPOSES OF CALCULATION
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Vee = supply voltage

Vaa1 = saturation voltage

P = power output
and the shunt resistance, Ry, calculated by taking the opti-
mum shunt load, Re, and the transistor output resistance,
ro, in parallel.

Roro
£y Ro -+ ro

Thus by a simple substitution in the parallel to series
conversion formula, a value of shunt reactance, Xp, to
satisfy the equation

o - Rp Xp
R, R+ Xpt 7
may be found.

Unless an impossibly high value of inductance, L,, has
been chosen in the first instance, the value of capacitive
reactance, Xp, will be smaller than that provided by the
output capacity of the transistor alone, and an additional
shunt capacitor may therefore be connected in parallel
to make up the required value.

Certain practical advantages acrue from padding out this
capacity quite apart from those of being able to postulate
both the inductance L, and Q. Appearing in shunt with
the output capacity of the transistor, this padding capacitor
not only reduces the detuning effects which occur with signal
amplitude, but also it minimizes parametric amplification
due to the variations of transistor internal capacity.

The determination of the shunt reactance, X, enables the
series reactance, X,, to be calculated from

so that the precise value of C, may be derived by making a
series to parallel conversion on the conjugate match for the
impedance, Ry + j(X7 — Xs).

However, since Rs is usually small for power levels greater
than 250 mW, the value of C, resulting from the conversion
differs only marginally [rom the conjugate capacity. The
difference is lost in the tuning adjustments in the practical
network, and hence a trimmer equal to the conjugate value is
adequate and renders the series-parallel conversion unneces-
sary.

The base input section of the network follows the normal
derivation of an L section, and takes for the purposes of
calculation the base series impedance as being the generator,
and Q as being that value postulated in the determination of
the first part of the network. The very low input impedances
of power devices will result in equally low values of inductive
and capacitive reactances, but in practice, these were found
to be quite realizable on 144 MHz provided the connections
are kept short. Inductance values less than 0-05 pH are apt
to become swamped by the need to connect other compo-
nents, therefore, if such values are required, a small increase
in @ must be tolerated in both halves of the network.

The optimum transfer characteristics of the network occur
when the two sections are critically coupled. At critical

coupling
k (Qx Qz)l =1
where k is the coefficient of coupling and Q,, Q. are the Qs
of the sections. The value of & is approximately equal to
k == C.(C,CoH
where C,, C, are the tuning capacitors of the sections and
Ch is the top coupling capacitor.
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A value for Cm can thus be determined, and in practice
works out to between 0-5 pF and 3'0 pF in the cases under
discussion. Such a small value of capacitor offers excellent
isolation between stages to lower frequency spurious signals,
and at the same time allows the desired bandpass transfer
characteristic at signal frequency. In addition, the amplitude
of any transient step function voltages at a collector is most
effectively reduced through the capacitive potentiometer,
Cn and C,, and also by the filtering action of the L section
inductance, L,, and the input capacitance of the subsequent
stage.

The initial alignment of the interstage coupling network
should always be carried out at sub-critical coupling. Each
section should be resonated to the centre of the pass-band
and the value of Cn then increased until no further rise in
output is noted, If the network sections are over-critically
coupled in order to obtain the familiar double humped
pass-band characteristic, and thereby 1o give almost constant
drive over the full bandwidth of 2m, the initial determination
of the tuning should also be carried out at sub-critical
coupling, but at a frequency h.f. of band centre. As the
coupling is increased beyond the critical value, the second
peak will appear L.f. of band centre. The correct setting of
Cm will be that at which the humps are symmetrical about
the centre of the band.

Once determined, the capacitor Cp will require no further
adjustment. All subsequent circuit alignment, such as may
be required by routine tuning at infrequent intervals, may be
carried out merely by trimming C; and C; for maximum
output into the amplifier load.

The Importance of Efficient Decoupling

Most essential to the overall stability of the amplifier is the
need to ensure the efficient decoupling of all emitters and the
supply rails to each stage. At 144 MHz, large value capacitors
are too inductive to be satisfactory, whilst smaller values
which are adequate at signal frequencies, often do not prevent
spurious oscillations from developing at the lower frequen-
cies where a choke and circuit capacitors become resonant.
High and low value capacitors in shunt sometimes behave
as a parallel tuned circuit resonant at or near signal frequency
and therefore offer no solution.

The cheap * Ceramicon™ filter which comprises two
1000 pF= capacitors and a ferrite bead inductance connected
as a Pi section, and designed to be soldered directly to the
earth plane has excellent high frequency characteristics.
The inductance can be neglected at low frequencies, and
therefore does not impair the efficiency of any large value
capacitor connected in shunt at the remote side. Such a
combination of filter network and large value capacitor
extends the frequency range over which the decoupling is
effective, and liberal use of this technique throughout the
amplifier contributes greatly to the overall stability under
adverse conditions.

At frequencies above 100 MHz * Neosid ™ F14 ferrite
beads are essentially resistive, and can be used as non-
resonant chokes where the conventional inductances present
the possibility of a resonance, and hence instability, on a
spurious frequency. The base input circuit of v.h.f. power
devices is particularly vulnerable in this respect, and this
amplifier design takes full advantage of the ferrite bead’s
resistive properties on 144 MHz to provide a safe method of



decoupling a point where neither conventional resistive nor
inductive impedances are desirable.

The Requirements of Linear Operation

The special requirements of linear amplification at radio
frequencies impose further conditions upon the amplifier
design. At very small signal levels, such as will be found at
the input of the first transistor, only Class A operation is
possible if true linearity is to be maintained. Fortunately
the maximum power levels required to drive the next stage
are within the capabilities of most medium sized transistors
having an adequate gain-bandwidth product. The design
procedure for the first stage is therefore conventional, and
conforms to receiver practices except for the higher current
ratings imposed by the power level.

The choice of semiconductor is not critical, and may be
any device having a f; greater than 500 MHz and a collector
dissipation greater than half a watt. Expediency rather than
design factors dictated the choice in the first instance to be a
2N3137, but the low power ** overlay ™ device, 2N3866, is to
be preferred, and has been incorporated in the final circuit.

At power levels larger than a few hundreds of milliwatts
the limitations on the collector dissipation forbids operation
in Class A unless excessively large devices are to be used
uneconomically. A working point at, or very near, cut-off is
essential in order to raise the efficiency, therefore a compro-
mise is clearly necessary if the stage is to accommodate the
wide dynamic range demanded by linear amplification.

These conflicting requirements for Class A and Class B
operation at different power levels can be resolved only by
allowing the working point to move with the signal envelope;
that is, as the r.f. signal increases in amplitude, so the
working point is permitted to move from the Class A condi-
tion towards and into Class B,

The initial d.c. conditions, which are determined by the
circuit parameters, are such that each of the higher power
stages are forward biased just sufficiently to allow linear
amplification of small signals. As the device is driven into
the higher peak currents by the signal input, so an increasing
voltage developed across the decoupled emitter resistance
back-biases the transistor towards the cut-off region.
Ultimately, at maximum input, the working point moves into
Class C thus permitting the stage to function at greater
efficiencies. This bias voltage is augmented also by the base
currents flowing through the resistor which provides the
base return circuit to earth.

The time constant associated with the decoupling capacitor
and emitter resistance is fairly critical. The capacitor must
be chosen to have negligible reactance at signal frequency,
yet form a time constant in association with the resistance
which is short enough to follow closely the highest frequen-
cies present in the modulation envelope.

Since the working point moves into Class C as the input
level increases, care should always be taken to ensure that
the maximum reverse base-emitter voltage of the device is
never exceeded. Although normally a robust junction, the
reverse rating is seldom more than 40 V in v.h.f. devices
irrespective of their power rating. This junction in the
2N3632 transistor is no exception, and in this amplifier
design these devices have been protected by fast diodes,
normally inoperative, connected across the base-emitter
junctions.

The protection offered by these diodes, however, does not
extend beyond preventing any excess reverse voltages from

developing across the base-emitter junction. Under condi-
tions of heavy drive, the temperature of the junctions in a
transistor can be expected to rise appreciably, and unless
adequate precautions are taken, the initial Class A biasing
conditions which are restored as the drive is removed need
not be favourable to thermal stability at the higher tempera-
ture. It is good design, therefore, to safeguard any amplifier
stage operating in Class A from thermal runaway by the
provision of an adequate resistance in the emitter circuit,

In this amplifier, all stages are so protected, and addi-
tional d.c. stabilization is provided by developing the forward
bias [rom a voltage which itself is dependent upon the mean
collector current. This feedback operates so as to decrease
the forward bias at the base-emitter junction as the collector
current increases, and its action may be taken as being
complimentary to that provided by the emitter resistance.
Excellent d.c. stabilization, and complete protection against
thermal runaway, is thus obtained.

The Circuit

The circuit diagram of the complete amplifier is given in
Fig. 3. The transistor, TR1, a 2N3866 device operates as a
straightforward Class A amplifier. The input to the stage is
a parallel tuned circuit having a @ equal to 8; the input
impedance of the stage and the co-axial line being matched
by the appropriate taps on the coil. An input power of 20 mW
is sufficient to drive the amplifier to its full output capabili-
ties of more than 25W on c.w. Linearity is maintained to
about 20W.

The first stage provides a power gain of not less than
10 to 12dB, and is designed to deliver 200 mW into the next
stage through an interstage coupling network which operates
ata Q of 12.

The transistor, TR2, a 2N3553, is the first of the stages in
which the working point moves into Class B. The quiescent
current of 15 mA increases with drive to approximately
90 mA, and the temperature rise is kept well below the maxi-
mum ratings by the small heat sink in which the device is
mounted. Both the series input and parallel output imped-
ances of TR2 have been taken from the manufacturer’s data
sheets as being 12 ohms resistive, +j 1-2 ohms reactive, and
160 ohms resistive, —/ 84 ohms reactive respectively at
144 MHz.

The interstage network to TR3 operates at a Q of 12 and
a peak power level of 1-5 watts. Stage gain is 8 to 10dB.

The power driver stage, TR3,a 2N3632 transistor, is able to
deliver a maximum power of 6 watts to the output stages,
TR4 and TRS; the quiescent collector current of 15 mA
rising to over 200 mA at this output level. The stage gain is
approximately 7dB. The series input impedance at the 6W
rating and 144 MHz has been taken to be 9:0 ohms resistive,
+j0-5 ohms reactive. The shunt output impedances from the
data sheets are 75 ohms resistive, —j 50 ohms reactive.

The diode, DI, is provided to give protection to the
2N3632 transistor by preventing any excess drive from
developing more than the rated maximum reverse base-
emitter voltage. Similar diode protection, D2, D3 and D4,
D35, is fitted to the input circuits of the output transistors,
TR4 and TRS.

A simple modification of the coupling networks used in
the earlier stages allows the output transistors, TR4 and TRS,
to be driven in parallel without departing from the design
criteria or method in any way. The actual power level
delivered to each transistor depends upon two factors; the
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precise values of the top coupling capacitors, C,s
and C,,, and/or the input impedances of the two
similar halves of the network into which these
capacitors couple.

Practical considerations make it desirable to
share the drive power by minor adjustments of
C,, and Cy,, although the latter parameter can be
trimmed by adding an extra capacitor in shunt
with the transistor base input capacity.

Each section of this coupling network operates
with a @ of 15. The series input impedance of each
of the output transistors is 6-5 ohms resistive, +j
1-0 ohms reactive. The quiescent collector currents
of each output transistor, as with the power driver
stage, is set by the circuit constants to be 15 mA.
At full drive (c.w.) the mean current of each
transistor rises to over 500 mA when the combined
output should be at least 20W. If the supply rail is
increased to compensate for the voltage drop across
the resistances in series with the transistors, the
absolute maximum power outpult on c.w, can
approach 26W although at this level linearity
cannot be maintained. The stage gain in the linear
mode is approximately 6 to 8dB,

In this final design, the collectors of TR4 and
TRS5 are matched into the Pi tank circuit through
independent L sections in order to provide better
isolation between the parallcled transistors. The
performance of this variation of the L-Pi tank
differs only marginally from the conventional net-
work, and the independent L sections result in a
more stable configuration which contributes to the
* fail-safe  characteristics of the amplifier.

As with the lower power stages, the shunt output
impedance of each of the final transistors is a func-
tion of the frequency and the power level at which
the stage operates. In this case, the figures relative
to a 10W rating are 62 ohms resistive and —j 46
ohms reactive.

Minor variations in these parameters can be
expected not only between different models of the
amplifier, but also between the transistors them-
selves, especially as no attempt has been made to
swamp the parametric capacities. However, the
L-Pi tank circuit retains the tuning flexibility of the
conventional Pi tank, and no difficulties will be
experienced in taking up these variations whilst
matching the output stage into a 50 ohm load.

The p.a. stages may be tuned either for maxi-
mum power output on c.w. or for optimum
linearity. In this latter case, the best performance
may be expected if the alignment is carried out
whilst delivering about 8W to the load on c.w.
Under these conditions, the input signal may be
modulated to 100 per cent before the output gives
any indication of reaching saturation on the
positive peaks of the modulation envelope.

Flg. 3. Circuit of the complete’ 144 MHz Linear
Amplifier.

RADIO COMMUNICATION DECEMBER, 1968

son
LOAD
—>9

ol

err

Cié

® TRl & TR2 REQUIRE HEAT SINKS

FERRITE BEADS (Fla)

— 1000pF

CERAMICON

e

FB_
c

FERRITE FILTER

TR4 & TR5 USE CHASSIS AS

SINK

TR3,

H

I—I_—'
-l—.: :QT lgl-4
{4 vy

T

SEE APPENDIX IN TEXT
ALL RESISTORS ARE METAL OXIDE

TYPE & 7% TOLERANCE

CI-Ci7 _

ALL EMITTER CIRCUITS
HAVE TWO CERAMICON
FILTERS IN PARALLEL

4

e



For guidance of constructors, this
photograph illustrates the layout of
the output stage as used by the
author. The 2N3632 transistors are
ted just b th the screen.
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Appendix

Determination of Gircuit Constants
Vee = Supply voltage

Vsat = Transistor Saturation Voltage
Vp = Peak Signal Voltage at Collector
I. = Mean Collector Current

I'¢ pesic = Peak Collector Current
w=2rf (144 MHz = 91 10%)

804

Xes = Series Capacitive Reactance

Xep = Shunt Capacitive Reactance

X1, = Inductive Reactance

re = Transistor Qutput Resistance

R, = Optimum Shunt Load Resistance

Ry = Resistive Component of Resultant Shunt Output
Circuit

R; = Resistive Component of Resultant Series Output
Circuit.

Xp = Reactive Component of Resultant Shunt OQOutput
Circuit,

Xs = Reactive Component of Resultant Series Output
Circuit

X1y, Xgy, etc. Reactance of L,, C, etc., in circuit diagram,
Fig. 3.

Input Stage
Select a convenient value of L, to resonate in a parallel
tuned circuit with a practical value of C,. Say 6 turns, } in.
dia., of 20 s.w.g., spaced to give L, = 0 165 n H
Xuy = wL, = 91 10% 0-165 10-* = 150 ohms
To resonate, Xc; = AL,
1012
9:1 108150
The Dynamic Resistance Ry of the tuned circuit L, C,
is given by
R:= ;% ,thusif @ = 8, Ri =8 x 150 = [-2K ohms
From data sheet, the Input Impedance of the 2N3866 (at
144 MHz and I, = 45 mA) is 24 ohms resistive and —; 148
ohms reactive.

The reactive component of the input impedance appears in
shunt with the resistive component and it may be neglected

Therefore, C, = =T3pF
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since it will tune out. To a first approximation, the tap on L,
is given by

N__ R
NT Ry
where N, = number of turns to tap
NT = number of turns en coil
R, = 1ap impedance
R = dynamic resistance
Thus for 24 ohm tap, .
N, = N1 %=6 —l-i-go—HO-BStums

Similarly for the 50 ohm tap N, = 1-2 turns

Let Peak Collector Voltage swing, Vp, of TR1 = 20 and
Power Output, P, = 200 mW.
. . Vit 207
Optimum Load Resistance, R, = 2P =7 % 200 10°
= 10 K ohms

From data sheet, the Resistive component, r,, of the
2N3866 Output Impedance (f = 144 MHz, P = 250 mW) is
450 ohms and the Reactive component, Xy, is —j 210 chms.

The Transistor Output Resistance, r,, appears in shunt
with the Load Resistance, R,. The Resultant Output
Resistance, Ry, is therefore,

ro Ro 450 x IOOO
Ry = fo + Ro — 250 71000 — 312 ohms.
So Peak Collector Current of Tr, is given by
Ie peak =R£: ='_20_312’0’ = 64 mA

In Class A, the Mean Collector Current, [., must be at
least half the Peak Collector Current,

Thus Iy = § Is pesx = 32 mA. Say 35 to 40 mA to allow
tolerance margin.

If 3-0V are allowed for d.c. stabilization, and 07V for
the base-emitter voltage,

30 - 07

!_buu — 0'7 s 28
=350 x 10

The Emitter Resistance = N
e
) = 68 ohms
Suitable resistors to provide Vias. = 30V from the 28V
Supply Rail are 2:7 K ohms and 330 ohms.

Coupling Network, TR1 fo TR2
Let @ = 12 and L, = 022 pH. (X4 = 200 ohms. Say six
turns $in. dia, No. 20 s.w.g., close spaced)

200
FromwL = Q Ry, 50 Ry = =T 16:7 ohms.

By substitution in the parallel to series circuit formula,
X; P Rp
RI = Xug + R" XF

Re Rp* 167 312
o Ly »\/ = o\/m =167 = olms
& lolﬂ
Thus the capacity at the collector of TR1 = 0TI
= 14.7pF
Reactive component of TR1 Output Impedance = —; 210
ohms or 5:2 pF.
So extra capacitor, C,, required to make up 14-7 pF
C, = (147 — 52) pF = 9-5 pF. Say C, = 10 pF.,
By reference to the parallel/series formula R, = y X,

R
where y='m;‘..30)’=y:
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Similarly, X, = yR, = R}R’
P
p— 167 312
Thus by substitution, X, = . i 69 ohms

To complete the network section, the impedance
Z=PRs+j(Xe— Xys)
requires to be terminated in the conjugate match, R, —j X

where Xe= (X1 — Xo)
This gives an approximate value for Xe = (200 — 69)
= 131 ohms.
]01’
Ths G = 5107131 — #40F

(By making a series to parallel conversion on the impe-
dance, Ry — j Xe
24+ X2 16:7* 4 1312
Xca o =

X. = 131 = 133 ohms
or C; = 82pF
which justifies the above approximation.)

From data sheet, the Series Input Impedance of the
2N3553, TR2, is equal to 12 + j 1'2 ohms. So for Q = 12,
from wL = Q Rs

X1y =12 x 12 = 144 ohms
of which + j 1-2 ohms is the reactive component of TR2
Input Impedance. So
(144 — 1:2) 10°
L="g1108
To complete the network section, the impedance

Z=Rs+ j(Xe + Xo)
requires to be terminated in the conjugate match, Ry — j X.
where Xe = (X3 + X3)

This gives an approximate value for Xy, = (142-8 + 1-2)

= 0-156 uH

= 144 ohms.
T € == il o= FiGpR
WSt = 5T 107 144
By eliminating k& from the formula (see text):
k= (Q, Ql)i =1
and Cm (C; Cg)'}r'k.
C. G
Ca= 1
" Q Q
Thus by substitution of the appropriate values
- 84 76 _ .
Cie= B =067 pF

Coupling Network, TR2 to TR3
Similar reasoning give the following values for the network
coupling TR2 to TR3.
C,=12pF C; =069pF L,=022,H
C,=6TpF C, = 102pF Ly =011 pH
TR2 operates in Class B (see text). No signal /. is set to be
approximately 15 mA by circuit constants. Max V. peak is
taken as being 25V, and Q = 12,

Coupling Network, TR3 to TR4 and TR5
From data sheet, the Resistive component, r,, of the
2N3632 Output Impedance (f = 144 MHz, I. = 200 mA) is
75 ohms and the Reactive component, Xp, is — f 50 ohms.
Let Peak Collector Voltage swing, ¥y, of TR3 = 25 and
Power Output, P = 6W.
Vit 252

Oplimum Load Resistance, Ro = %P = m
= 52 ohms




The Transistor Qutput Resistance, r,, appears in shunt
with the Load Resistance, Ro.. The Resultant Output
Resistance, Ry, is therefore,

ro Ro 75 %52
Bo = e R 75152 ) o
Let Q = 15and L, = 0-22 pH (X4 = 200 ohms)
FromwL = Q Rs
2
Rs =+'s° = 13-34 ohms

By substitution in the parallel to series circuit formula,
— R: Ryt _ [1334 x31° _
X 's/x,,—x. T T
Thus capacity at collector of TR3 = 4] pF
The Reactive component of TR3 Output Impedance
= — j 50 ohms or 22 pF.
So extra capacitor, C,,, required to make up to 41 pF
C,, = (41 — 22) = 19 pF. Say = 18 pF.

R, 34 % 31
From X, = A‘,f’= ]33;., 2L 1820t

To complete the network section, the impedance
Z = Rl +f(X:.— XI)
requires to be terminated in the conjugate match, R — j Xo
where Xe = (XLg — Xs)

This gives an aproximate value for X¢;, = (200 — 15:2)

= 184-8 ohms

Thus C|| = 595 pF.

The Series Input Impedance to each of the OQutput Stage
Transistors, TR4 and TRS is 6:5 + j 10 ohms. Q = 15.
Therefore by similar reasoning to that which gives the input
section to the base of TR2

X1,and X1, = 97 ohms
or L, and Ly = 0105 pH each
and

C,,and C;; = 11:3 pF each.

If the couplings to TR4 and TRS are equal, the values of
C,s and C,; will also be equal, The approximate value of
each capacitor is therefore

= Cys = 0-55 pF.

The Determination of the L-Pi Tank Circuit

From data sheet, the Resistive component, r,, of each
2N3632 Transistor is 62 ohms and the Reactive component,
Xp, is — j 46 ohms

Let Peak Collector Voltage swing, ¥ = 26 and Power
Qutput per transistor, P = 13 watts

26°
Thus Optimum Load Resistance, R, = I35 = 25 ohms.

25 % 62
Rois shunted by ro, therefore Rp -% 16 17-8 ohms

The parallel to series circuit conversion gives
R il X P l 7‘8 46

Re =R+ X2 = ﬁm% = 155 ohms
and
Rp Xp 17'3 46
Xy = Rt + X Rp = 178 + 46° 17-8 = 604 ohms

Thus from wL = Q R, by putting Q = 20,
X and Xiyp = 20 % 15-5 = 310 ohms
or Lyand L, = 0-34 pH each.

The conjugate termination is 17-8 — j (310 — 6:04) ohms.
This impedance, converted into the parallel configuration,
gives 5:18 K ohms in shunt with 3-65 pF.
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CHART A—Shows relationship of inductance against turns.
Inside Wire

Turns
Curve Diam: Size Spacing
A 05in. 16s.w.g. 1wirediam,
B 05in. 16s.w.g9. close wound
c 05in. 20s.w.g. closewound
D 0-25in. 20s.w.g. closewound
E 025in. 20s.w.g. 1wirediam.
CHART B—Shows the effect of varying the spacing between
turns
Inside Wire
Curve Diam. Turns Turns
1 05im. 5 20 s.w.g.
2 05in. 5 16s.w.g.
3 05in, 4 16s.w.g.
4 0-5in, 3 16 s.w.g.

To combine the outputs of TR4 and TRS, the L sections
may be connected in parallel and matched into a 50 ohm
load through a conventional Pi section. Thus from

R Re
X, Q(l-ﬁ-,\/ R)
R
X=X o/ R

Xe=X,;+ X,
where R = #(5:18 K ohms)
and 0 = 20
X, = 148 ohms or 6-75 pF
Xy = 20-6 ohms or 53 pF

Xt = 168 ohms or 0-175 pH
So the complete L-Pi Network

Ly =034 yH Ciq =365 + 3:65 + 6:75
Ly =034 yH = 14-05 pF
L'“. =0175 FH Cﬂ = 53 pF
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Radio News of 1968

New RSGB Film

The Society's new film, Radio News of 1968, is now com-
plete and will be shown for the first time at the Annual
General Meeting on 6 December, It is a 16mm sound-film,
the length is 1,050 ft., and it runs for 29 minutes. As its title
suggests, it is a news-magazine type of film, and includes
reports on some of the interesting happenings of the amateur
radio year. There are items on Radio Astronomy—BRS
15744, Weather-map picture-recording from the Essa
satellites—GM3BST, visits to three NFD stations and to the
shack of 1968 President, G3TR, the City of London Festival
station—GB2LO, a look at what's new at the Amateur
Radio Exhibition, and a brief visit to G3LTF to hear the
Moonbounce story of April 1968. The latter item is a
quickie/trailer for the * Moonbounce " film planned to be
released in March 1969. The Socicty acknowledges grate-
fully the donation, by International General Electric Co. of
NY, of a copy of their filmed material of GM3BST, included
in the News.

Radio News of 1968 has its own signature tune, composed
and played by G3ILT. G3TDB assisted with the lighting of
the Exhibition item. G3NDF, producerfeditor, acknow-
ledges their help and also the help and co-operation of all
those who took part in the making of this, the first of the
new RSGB Newsreels.

Radio News of 1968 will be available from the Film
Library from 7 December onwards. The Library reference
number is RSGB/11, and the hire charge 25s. for the first
day and half-rate for additional days, outward postage
included. Although the hire is more thananticipated, it should
enable the production costs to be paid off out of the film’s
earnings, for as Members will know, the Film Library has to
be operated on a self-supporting basis. Financing of the
film and the prints for release through the Film Library has
been a joint project between the RSGB and the Curator’s
Company who operate the Library for the Society.

The clips from Radio News of 1968 show; a. G3IWSC—the
Crawley end of the 2m link to the Exhibition station, b. G3LTF
—the 1296 MHz feed to Peter's dish, c. GB2LO-GECL in QSO
with W1AW—the first formal QSO between RSGB and ARRL
d. BRS15744—136 MHz converter, e. RAEN—the caravan at the
Exhibition, f. GM3IBST—the picture-recorder for recelving
weather-maps from Essa satellites,
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TECHNICAL TOPICS

By PAT HAWKER, G3VA

YED-IN-THE-WOQOL phone men must forgive us for

coming back again this month with what may appear
at first sight to be an opener aimed exclusively at the key-
bashers—though perhaps no excuses are needed since did
not Ken Warner (who did so much to build up ARRL)
always insist that * c.w. is inescapably the basic form of
amateur communication "' ? In practice, a good deal of the
information which follows is not without interest even to
those to whom the voice is all—since s.s.b. after all is
nothing but a lot of little c.w.-like signals popping up and
down over (hopefully) 3 kHz of bandwidth. And s.s.b. gels
a fair showing later.

Linear Detection

Certainly, the interest in narrow-band c.w. operation
(TT, July, September, October) should be a revelation to
those who may have been thinking that Al is on its way out,
Several letters have not only given useful ideas on improving
receivers for this application but also recount the experiences
of those who have really sharpened up response curves.

For example, the importance of the linearity and inter-
modulation performance of detectors for c.w. is stressed by
B. Priestley, G3JGO and his remarks recall a classic article
of 20 years ago. He has been looking into the question of
distortion produced by detectors and has clearly been
surprised to discover the important role of intermodulation
on c.w. He notes that an analysis in S.5.8. Principles and
Circuits of a diode detector, with 0-5 volt b.f.0. injection and
two 5 volt ss.b. tones, indicates that intermodulation
between the tones would be 22dB stronger than the desired
output! The comment is made however that due to the large
peak to average ratio of the speech waveform, the average

istortion produced in this manner will be much lower than
peak distortion. Thus while the analysis indicates that a high
level of b.f.0. voltage is desirable, it need not be impossibly
high for acceptable s.s.b. results (as in the conventional
product detector).

But when it comes to c.w. reception, many text books
suggest that harmonic distortion resulting from low level
b.f.0. injection does not matter, and can usefully provide an
a.g.c. action. G3JGO, however, stresses that when an inter-
fering signal is also present at the detector, intermodulation
between it and the desired signal could give serious trouble.
Taking the figures given above, and assuming b.f.0. injection
(0-5 V) at 466 kHz, desired signal (5 V) at 465 kHz and an
interfering signal at 464 kHz (also 5 V), then the unwanted

intermodulation beat would be at | kHz, the same as the
desired signal, but 22 dB stronger!

This illustration leads G3JGO to the conclusion that a very
good, low-distortion product detector is even more desirable
for c.w. than for ss.b., and, if fitted, would make audio
filters seem far more effective. The combination of a good
product detector and a.f. filter should cost less than a good
crystal filter, he points out.

Now, it is interesting to note that almost exactly the same
conclusions (though making no specific reference to i.p.)
were arrived at over 20 years ago in the classic article by
0. G. Villard, W6QYT in the very first account of what
became known as product detectors (** Selectivity in s.s.s.c.
reception ™ QST, April 1948 when s.s.b. was still called
5.5.8.¢.). In that article Professor Villard described a balanced
* frequency converter ™ detector and noted that ** in a com-
bination of this sort, audio selectivity becomes the complete
cquivalent of i.f. selectivity except for the audio image.”

Within a very few years of this pioneering article, the
product detector was all the rage, but almost exclusively in its
unbalanced form. Later (QST, May 1961) J. R. White,
W2WBI revived the W6QYT balanced detector of two
mixers, for what he termed a L.r.f. receiver, but which could
also be regarded as a simple form of synchrodyne, using an
audio filter shaped for s.s.b. This receiver made no attempt
to solve the problem of the unwanted audio image, on c.w.
The ** detector ™ was two 6SB7Y,

An alternative form of balanced product detector is now
available in the form of the 7360 beam deflection device.
This technique (but not in fully balanced form) is used in the
G3IPDM receiver in the new RSGB Radio Communication
Handbook (Fig. 1) where, for c.w., it precedes a three-section
phase-shift oscillator form of a.f. filter with a bandwidth
stated to be about 200 Hz at 6 dB down.

With a lincar detector incorporated at the end of an i.f.
strip having sufficient selectivity to provide “single signal »
audio selectivity, a well balanced product detector should
offer the opportunity to take full advantage of a narrow-band
a.f. filter, without the difficulties caused by non-linear
clements in the form of blocking and intermodulation
products.

What we are really saying here, as so often before, is that
all stages of a receiver up to the final selectivity shaping
circuits should be as linear as possible. This argument is
often used to advocate single-conversion with crystal filter
immediately after the first mixer; but can with care be
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Fig. 1. The self-excited T360 product detector used In the

GIPDM receiver (RSGB Radio Communicalion Handbook). The

OAT9 diode prevents the control grid from going positive.

Note, in this form it is not a fully balanced system, in that
output is taken from one anode only.

i

extended even to triple-conversion and a.f. filter; it may be
more difficult to take care ol non-linearities right up to the
post-detector stages, but with such valves as the 7360,
attention paid to gain distribution, and the advantages
of balanced and double-balanced stages there is no reason
why it cannot be done. Furthermore, low final i.f, LC
circuits are less prone to “ ringing ' than either crystal or
mechanical filters, as WODX, president of ARRL, pointed
out to me at the recent Exhibition.

Narrow-band Hints from ZS6BT

On the same general subject of narrow-band reception, but
from a different viewpoint, a long letter from Ted Cook,
ZS6BT (one-time G60U etc.) goes into the practical aspects
of the matter in the light of long experience. He uses a
home-built triple-conversion receiver with peaking Q multi-
plier and audio filtering to give him a nose bandwidth of
50 Hz, and station-to-station separation from roughly
100 Hzatequal stationstrengths, to | kHzfor the nearest local,
and a typical 250 Hz for S3 wanted to S8 unwanted signal.
But to make good use of this degree of selectivity ZS6BT
suggests there are several ** jokers,”

(¢) Owing to the need to search, there must be some band-
width outside the nose peaks, and some spread of the
“ gkirts " is essential; but the total bandwidth to ** total audio
disappearance point " for the loudest signals should not be
more than about 41 kHz from peak.

(b) If stations are to be separated by 100 Hz intervals, the
tuning dial must have a re-set accuracy (without backlash)
of 50 Hz or less, with vernier dial capable of being read to
within 50/60 Hz (he uses a magnifying glass arrangement).

(¢) The operator must fully understand the principles of
his receiver adjustments (see below).

He stresses the essential difference between A3 and Al in
that A3 has an inherent ** focal point ** for tuning, with any
mistuning distorting the signal. Al has no focal point unless
one is created by the selectivity: even with a fixed frequency
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b.f.0. the full spectrum of andio can be obtained by mistuning
any carlier oscillator.

If the b.l.o. is variable, considerable mistuning can be
compensated for by shifting the b.l.o. frequency. lhis was
the fundamental reason why the single-crystal filter was so
often criticized as having excessive insertion loss. The
reluctance (o use such filters has always been an excellent
example of (¢). (This is a point we have tried to make in A
Guide to Amateur Radio and clsewhere.)

A sinusoidal signal applied to a product detector can
produce any audio frequency by shifting the b.f.o.—and
here, ZS6BT believes, lies the whole case for the use of audio
filters to create a focal tuning point.

He comments that few ARS8 operators appreciate that the
tone control can help sclectivity. The leakage-reactance of
the output transformer is tuned to give a sharp high frequency
roll off above about 3 kHz; if this is re-inforced with the aid
of the tone control, the high-side curve is minimal in the
crystal position, provided that the b.l.o0. is set for an output
note of 3 kHz. ZS6BT, in fact, favours the adoption of a
c.w, note of 3 kHz since this readily gives complete suppres-
sion of the audio image 6 kHz away; furthermore it is the
upper limit for speech, so that only the low cut-olT point need
be moved for c.w./phone switching. The lower skirt can be
modified by switching in a lower value coupling capacitor
and/or an a.f, filter, ln his own case, '6BT introduces 3 kHz
positive feed-back to really peak up the response.

Using such techniques ** results are fantastic ™ he com-
ments. A single tone can be picked out of multi-tone tele-
printer signalling; stations can be received in the 250 Hz
“ gap ™ between typically ** netted ** stations; an entirely new
view of band occupancy is realised even on 7000-7015 kHz!
Chirpy signals no longer sound chirpy—they just lose part
of their dots and dashes.

The problem of detector intermodulation and blocking
would, in his case, seem 10 have been eased by incorporating
separate gain controls for (1) r.f., (2) i.[. and (3) low i.f.-only,
for skirt-limiting and allowing only * tips ™ of signals to
reach the product detector. Operating under such con-
ditions, says '6BT, is to re-discover some of the joys of the
1926-28 era when stations worked the world on 10 watts
using 0-v-1 receivers; though he admits that distant stations,
with conventional receiver approaches, still tend to suffer
from the QRM that in most cases no longer troubles him.
(Perhaps one should point out that as long ago as August
1936, Reg Hammans, G21G was deseribing in the ** Bull ”
crystal-gate receivers in which a deviation of 50 Hz from
resonance would reduce output by 20 dB.)

'6BT makes several specific suggestions for improving
selectivity on well known receivers including 75A4, G2DAF,
HRO ete.: (1) ensure high-cut at 3 kHz with capacitor for
resonating transformer leakage inductance right across
primary and not (e.g. as in 75A4) across only part; (2) bypass
grid of the output stage permanently to chassis o give cut-off
slope around 10 dB/octave with 50 per cent response point
between 3000-3500 Hz; (3) insert 200-470 pF capacitor in
grid coupling to output stage, withswitch to short-circuit it for
speecl&. FL8 or other a.l. filters can be used to improve low
cut-off.

While the selectivity at G3VA is not yet to the ZS6BT
standard, our own experience bears out the soundness of
many of these suggestions—particularly the value of creating
a sharp focal tuning point a few tens of Hz wide; the need
for extremely low tuning rate (we use 2} kHz per complete
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Fig. 2. RCA microphone pre-amplifier. R1 220 ohms for low
impedance microphones, 270,000 ohms for high impedance
types.

rotation on 14 MHz); and the value of having a number of
gain controls. And while it is usual to adopt a beat note
less than 3000 Hz, there is no doubt that by moving this
upwards audio ** image " suppression becomes much easier
(and anything less than complete suppression leads to one
inadvertently copying on the wrong side) though percentage
difference between audio notes is lowered: once a clean
note has been achieved in the post-detector stages there
are always T35-er type techniques (77, September 1967) to
broaden the note in the headphones.

And finally, it is well worth underlining ZS6BT’s comment
that to achieve maximum benefit an operator should be
fully aware of what he is doing rechnically. Amateur radio
is about the only communications service which still tries
to avoid the arms-length separation between designers,
engineers and operators—and long may it so remain.

Audio Control System for $.5.B.

Several transistor circuits of interest to amateurs are
included inthe recent RCA Solid-State Hobby Circuits Manual
and the three elements of a useful-looking audio control
system are reprinted by W2YM in the July, 1968 issue of
RCA Ham Tips, complete with full constructional details
and layout templates etc. The system comprises a micro-
phone pre-amplifier, a single-tone a.f. oscillator, and an
audio mixer, compressor and line-driver. Clearly, the
system in part, or in roro, would have many applications in
the handling of audio for hi-fi, recording etc, but is pre-
sented primarily for its value to the s.s.b. operator. Several
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Fig. 4. The combined audio-mixer,

compressor and line-driver ampli-

fier suitable for use with the units

of Figs. 2 and 3. ""SK "' units are
RCA devices.
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Fig. 3. The tone oscillator for the RCA control system.

techniques, including the use of a MOSFET as compressor
control device, have not previously been covered in TT so
that the circuits should be of general interest,

The low-distortion microphone pre-amplifier (Fig. 2) is
intended to boost the output of a dynamic microphone
(impedances from 250 ohms to 30,000 ochms by changing
the input resistor) to an 05 to 1-0 volt level. An advantage
of transistors for this application is their low susceptibility
to r.f. pick-up, resulting from the low impedances involved.
The biasing arrangement for the input transistor is a little
unusual, being obtained from the emitter current of the out-
put transistor, and providing d.c. feedback for stabilization
of the device operating point.

The audio oscillator (Fig. 3), W2YM states, was designed
originally for Morse code practice but is well suited to pro-
vide a near sine wave tone for tuning and keying s.s.b.
transmitters, being based on the twin-T circuits, and is
capable of keying a relay; the diode is part of a protective
circuit to protect the output transistor from the high in-
ductive voltages that appear at the relay terminals when
the relay-coil circuit is interrupted.

The combined audio mixer, compressor and line-driver
unit (Fig. 4) can be used to combine the outputs from the
pre-amplifier and the tone oscillator with provision, in the
example shown, for a further two input sources. The com-
pressor can be adjusted so that any input signal between
about 50 mV and 1-0 volt will provide an output of about
1-0 volt. The line-driver is designed for operation at 1 volt
r.m.s. into a line of 250 ohms.
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The resistive mixer is straightforward but the use of an
MOSFET as a voltage variable resistor/attenuator is
interesting, and the technique could probably be readily
adapted for such other applications as audio-derived a.g.c.,
or for remote gain control of a.f. amplifiers by means of a
d.c. control voltage. A second MOSFET is used as a high-
impedance amplifier, with a two-stage bipolar line driver
amplifier.

Initial bias for the MOSFET attenuator is set by the 5K
linear-taper potentiometer; when the device is biased off
it has high resistance and there is little attenuation of the
input circuit, As bias is reduced, current flows and the
drain-to-source resistance drops, forming a variable shunt
across the a.f. path, thus increasing attenuation. To provide
a suitable control voltage, a little of the driver output signal
is rectified and fed back to the MOSFET.

The RCA Ham Tips article shows how these three units
can conveniently be assembled into a single neat control
unit. There is, of course, no reason why some of the circuit
techniques should not be adapted for custom-built control
systems both for a.m. and s.s.b.

What's happening in the Coax?

The number of novel ideas that turn up is a constant
reminder that, whatever may be said sometimes, a lot of
useful development is still going on. Occasionally, an idea
sent in to 77 tends to lose itself for a time among the paper
work, but here is one from F8ZF, which came in some while
ago and which has now reached the top of the pile.

F8ZF reported using an ingenious little item of gear
which shows what is happening inside a co-ax feeder with-
out any direct electrical connection being made to the feeder.
This consists (Fig. 5) essentially of a toroidal ferrite core
wound with 50 or so turns of fine wire, with a detector diode
and bypass capacitor, all of which can easily be mounted on
a piece of Bakelite drilled to let the coax through. The
meter should then give a reading in proportion to the cur-
rent flowing in the coax, and thus is not unlike the old type
of r.[. meters used in aerial leads. But it will do rather more
—since it can easily be pushed along the cable to see if the
line is flat. This device could easily become one of those
indispensable gimmicks—so long as it is not used for tele-
phone tapping!

Voice Peaks on 8.5.B.

A short item by J, D, Bicknell, ZL2CE (Break-in, August
1968) offers assistance in the problem of setting the audio
gain control of an s.s.b. rig. Too much gain, he points out,
and the transmission splatters; too little, and the DX comes
back to someone else.

ZL2CE describes a simple voice peak indicator (Fig. 6)
of the type often used in tape recorders; he readily admits
that this will not really take the place of an oscilloscope,
but does at least give a fair indication of how far the audio
gain can be advanced.

A little r.f. is sampled from the output tank, fed through
an adjustable r.f. voltage divider, rectified and used to bias
an EM84 or similar magic eye indicator. One of the miniature
transistor radio ganged capacitors can be used for Cl
(250pF variable) which forms the adjustable divider.

Adjustment, ZL2CE writes, is simple. Fully mesh Cl,
load the transmitter with a test tone, and unmesh C1 until
the EM84 closes. Remove tone and adjust a.f. gain until
the eye just closes on peaks. All components connected
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Fig. 5. The ingenlous F8ZF r.f. meter for checking on current
and/or standing waves inside a coaxial feeder.
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Fig. 6. The ZL2CE s.s.b. voice peak indicator.

with r.f. can be mounted near the final tank (this will put
the diode inside the screening to avoid the old problem of
harmonic generation with all forms of diode indicators),
and the EM84 can be located where it can easily be viewed.

Feedback

It is regretted that two errors slipped through recently.
TT (October) Fig. 4 caption, coil diameter should have been
& inches not 6 in. inner diameter! November, Fig. 1, top
end of tuned circuit should be shown joined to * drain ™ of
the IGFET (i.c. top lead of 47pF capacitor connected to top
end of 18pF capacitor). Sorry!

My description of the zener diode bridge -circuit
(November, Fig. 6) was also rather misleading, as G30SU
points out, This improves stabilization over a wider range of
inpur voltages not output currents; ideally it is for constant
load applications.

Capacitively Loaded Dipoles

Have you ever wanted a dipole element that could be
used on 14, 21 and 28 MHz—or anywhere between—and
possibly slung immediately below a 7 MHz dipole without
any interaction? Or another covering both 70 and 144
MHz? Or in quarter-wave form as a grounded monopole
or ground-plane in which ground losses are dramatically
reduced? Or a * dipole ™ with a 3-2 dB gain over a dipole,
though requiring more space?

The answer is hardly likely to be " no.” Yet it scems
quite possible that these and other benefits have been there
for the asking for a number of years, certainly ever since
Dud Charman, G6CJ wrote an article * Loaded Wire
Dipoles ” (RSGB Bulletin, July 1961). Surprisingly, we
have never seen much evidence of any rush to take advantage
of this interesting concept, which is not to be found in the
handbooks.

G6CJ showed how capacitively loaded or * stretched ™
dipoles up to 100 ft. long for 14 MHz could be formed quite

Continued on page 814

811



The ZD7WR Beacon Station

By R. A. Whiting, G3UYO*

A preliminary report covering May to December 1967.

T HELENA is a speck of volcanic rock in the vastness of
the South Atlantic Ocean, carrying a population of four
thousand people and measuring some ten miles by six miles.
The nearest land is Ascension island over seven hundred
miles to the North, and its geographical isolation is accentu-
ated by rather tenuous links with the outside world. There is
no airfield and the island is served by ships of the Clan and
Union Castle lines operating on the UK Southern Africa
route. A ship calls on the average about once every six
wecks; some bring mail and passengers and stop for only
two hours, while others are cargo ships bringing supplies of
food, fuel and miscellaneous cargo. It takes up to three
months to obtain an answer to a letter. For amateurs it has
one major asset—a rare call-sign!

1 had cccasion to spend about one year on the island from
April 1967 and during this period operated a beacon trans-
mitter, call-sign ZD7TWR, on 29 MHz for the study of trans-
equatorial propagation., Other associated projects were also
considered, but because of the late or non-arrival of equip-
ment these did not come to fruition. Amongst these projects
was the operation of an additional beacon on 50 or 70 MHz
and the regular plotting of the m.u.l., using a v.h.f. receiver
and available signals. The v.h.f. receiver arrived about a
month before | departed, The beacon was sited at Longwood,
near what is known locally as Napoleon's deathplace,
Longwood House, which is 1,700 ft. above sea level near the
centre of the island on a windswept ridge flanked by deep
valleys running towards the precipitous coast. This area is
normally in the cloud which caps the island throughout a
large part of the year. To the North, rising another 500 ft,,
is the cone shaped mass of Flagstaff Hill and south lie the
central ridges of the island, the highest point being Mount
Actacon, 2,685 ft. above sea level. It is an ideal radio loca-
tion, free from man-made radio noise and with a clear view
out over the South Atlantic to the North, with the exception
of the narrow angle subtended by Flagstaff Hill about two
miles away!

The beacon transmitter was a rebuilt DX40U arranged
for both Al and F1. 1he latter type ol emission was princi-
pally used and was preferred by the majority of the lisieners.
The power output of the transmitter was maintained at 50
waltls. To achieve an omni directional radiation pattern and
to obtain a degree of low angle radiation the aerial was a
vertical radiator § of a wavelength long and fed against a
ground plane of four radial wires { wavelength long. The
whole structure mounted # wavelength above ground.
Precautions were taken in redesigning the transmitter to
minimize radiation from the driver stages Lo prevent inter-
ference with the short wave listeners in the Longwood area.
Harmeoenic radiation was not a problem as the nearest opera-
tional 1V set was some 2000 miles away! ZD7DI provided
contact with G2BVN and passed information on beacon
operation when required. | he beacon ran continuously with

* 9 Western Gardens, Jarvis Brook, Crowborough, Sussex.
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only minor outages during the operational period; once the
final plate tank coil support melted and caught fire, which
produced the only major outage of some eight hours in
duration. Other outages of considerably lesser duration
were produced mainly by keyer malfunction—which plagued
me—and occasional mains shutdowns. The log bears such
remarks as,

e e keyer again !!, contacts adjusted and rig

On my departure from the island T loaned the equipment
to ZD7GO to help him get on the air, as for various reasons
it was not possible to provide for its continued operation as
a beacon.

Reporis

The reports received can be classified into two main
groups:

(@) QSL cards mainly carrying a brief report of one

interception of the beacon transmission.

(b) Detailed day by day observations of the beacon signal
over monthly periods and in some cases for several
months.

Listener reports classified under (a) to date have proved to
be disappointing both as regards quantity and quality. At
the date of writing | have received 72 listener cards from 20
countries tabulated as follows:

Germany—20 UK—11 Netherlands—7

Africa—4 Canada—4

Belglum—3 USA—3 Yugoslavia—3

Czechoslovakia—2 Norway—2 Rumania—2 Spaln—2 USSR—2
Austria—1 Brunel—1 France—1 Greece—1 Italy—1

Japan—1 Switzerland—1

The highest number of reports and from the widest area
were for the months of May, August, September and
October 1967, About a quarter of the reports gave insuffici-
ent data to be of real value, in general the ones from trans-
mitting amateurs being the best. Considering the rareness
of the call-sign and the publicity given to the beacon I
expected a bigger response, and ordered 500 QSL cards for
the first printing. Incidentally all reports have been QSLd
and there are plenty of cards left over for the reports yet to
come in!

The reports classified under (&) form the main basis of the
data presented in this report. They were detailed, accurate
and logically presented and represented a good deal of effort
on the part of the amateurs concerned. To date detailed
reports received cover the period from May to November
1967. These along with some of the reports classified under
(a) have been analysed to extract the data they contain and to
present it in a form suitable for comparison and illustration.
These reports were from amateurs in Europe (including the
UK) and thus the results presented are for this path from
St Helena. 1he majority of the reports were received from
members of DARC (1GI), the German Society’s ionospheric
observalion group.

RADIO COMMUNICATION DECEMBER, 1968



MAY 18967 JUNE 1867
1] »n
BEACON OPERATIGNAL 26 DAYS
E3 =
5.0 £
L =7 /1
= s
g g |
H A T o
£ N e
. IR TN
1l T 1 i
2 4 & L - A 0 26MT 0 2 4 & B 1D 2 W & 18 0 Z2GHT
CIREUIT RELIABILITY CIACUIT RELIABILITY
¥ R v
8 — - - — — _—
‘ o T ExtENT OF ; Reports recelved from European
2 Brear of T e (L | stations on reception of the ZDTWR
= Bl L . 290 MHz beacon have been analysed
[ L 4 h J
4 B N m...{» \ . il N E and used to plot the accompanying
2| SIGNAL Lsm?/ W 1 i I.EU'EI.‘/‘”H '}F ; = charts for the period May to November
J Y 7 T 1967.
o T T T T T T T T T T 01— -1- r'-f = 2 —1—|—-—|—|—
¢ 2 4 & B K 12 M B B 20 ZCMT 8 2 20 ZGHT
DIURMAL SIGNAL STREMGTH olUANAL SicNAL ETRetcTh
JULY 1967 AUGUST 1967
50 0
z ~T) 2
H w
-0 —{- 52
= = \ &
g 2
B H 1
£ e A
: - \
| I Il h
1 4 8 0 ® 20 22GHI 2 4 b 0 12 M I8 18 W 2GML
CIRCUIT RELIABILITY CIRCUIT RELIABILITY
9
* 4 THTENT OF
108 FADING
i G .
£ L =
5, 1 2 4 L’ M
@ | H1H 1 AVERCE SIGNAL LEVEL |
i ;Hu.l' LI . ) il
gl S (1) |! II]! £ el H‘Ih
01— 117 T | oy S T T
80 2 oW 20 2 GHT 7 W 1 20 ZGMT
OIUANAL SIGNAL STRENGTH DIURNAL SIGNAL STRENGTH
SEPTEMBER 1967 OCTOBER 1967 NOVEMBER 1967
0 — 0 »
S - En Sun
5 NN : g
s NA b= | \ 5 N
Lo =0 ot %
2 : ) 1%
A N
o e 1 0 b \_} [ e — rr_,r_Y‘ 1 I —
H & 8 0 R M4 B 0 RGHT @ 2 4 & & 1D B M & 18 0 LMY 2 4 6 &8 0 i W20 2 GHT
CIRCUIT RELIABILITY CIRCUIT RELIABILITY CIACUIT RELIABILITY
? 9 : ]
! ' -gff}'o'wc 1 )
w8 ————EXTENT OF ° e h ®
= FADING_ H 1 e n
=2 B =
Zx ) I I E THLMT =
# ° 2 [N, = TR A
AERMGE- | — Sl &_ﬂ‘ > 3 i v |
21— sl —Hf N\ = #—LeveL 1 L: _unmcmet:”
| ™
Y NS .. | e T T T T —r
4 6 B 0 @ 4 B I8 0 FGHT 2 4 & B 0 2 W 1 1B N 2GHT H NEEDT
CIURNAL SIGNAL STRENGTH BIURNAL SIGNAL STRENGTH ‘oiuhnal SIGNAT sTRENGTH

RADIO COMMUNICATION DECEMBER, 1968 813



The data from these reports can be generally summarized
as follows:

1. The reliability of the circuil expressed as the number of
days the path was open each month on an hourly basis.

2. The diurnal variation in signal strength, including an
indication of the extent and duration of the fading
encountered. An average presented on the same
monthly basis as 1.

The attached graphs present this data under these two
main headings and should be examined in conjunction
with these notes.

Summary of Results

The results presented, particularly those for July and
August illustrate one important characteristic of the trans-
equatorial circuit, the rise in m.u.f, after ground sunset time
over the path. From May through to July the circuit gradu-
ally opened less often during the day and more often around
sunset with a corresponding and time coincident increase in
average signal strengths and an increase in the depth of
fading. Of interest is the dip in signal strength, fading range
and circuit reliability around 14.00 hours during this period.
By August both daytime and evening openings had decreased
accompanied by a marked decrease in daytime signal levels
reported. Signals now peaked up around 19.00 hours
coincident with an increase in path openings reported.

The results for September through to November show a
qualitative and gradual reversion in circuit conditions to
those experienced at the beginning of the observational
period. It is possible that the results for the period from May
to October represent a typical cycle in propagation conditions
over this path. The few results received so far for November
to December tend to bear this out. From this it might
tentatively be suggested that January should be another good
month for evening openings. The remarkable consistency in
the general shape of the diurnal signal strength curve for the
majority of the months should also be noted. Flutter fading
was reported on very few occasions and appeared during
both daytime and evening hours. Unlike the trans-equatorial
circuits from Central Africa to Cyprus flutter fading was not
apparently a major phenomenon on the St Helena-Europe
path. One other point worth noting is that, from the
presented data, the circuit shows no marked seasonal

improvement associated with the equinoctial periods as did
the paths from Africa into Cyprus. If anything it would
appear that the St Helena to Europe path is best around the
Solstice periods.

What this means to an amateur desirous of hearing and
perhaps working a ZD7 is well illustrated by the graphs
presented. For example, in June it would appear that the
best times are around 10.00 and 18.00, Also for the period
under review July was the best month for working a ZD7
in the evenings, around 19.00, if TVI is no problem. Perhaps
this data should be passed on to the ZD7s to ensure their
co-operation.

One interesting report on the beacon’s signals is worthy of
separate mention, This came from G3RFH (K. J. Randall)
who was on board a ship bound from Freemantle, via the
Cape of Good Hope, to the UK. The report covers the
period from 6 September to 22 September 1967. G3IRFH
first heard signals from the beacon when the ship was in the
South Indian Ocean about 5000 radio miles from St Helena,
this was during the period 11.00-14.00, at an average signal
strength of S4. The next time the beacon was heard was by
ground, or seawave, propagation when the ship was about
45 miles from St Helena with signals increasing from S5 to
S8 as the ship sailed to within one mile of the island. When
the ship was very close to the island it passed through the
radio shadow created by the high cliffs and the general
topography of the island in relation to the beacon location,
in this area signals faded badly. The beacon was again
received at a signal level averaging S5 at around 20.00 when
the ship was about 1500 radio miles North of the island. Itis
possible that these reports of reception represent three
distinct modes of propagation.

Conclusion

For obvious reasons I have made no attempt to draw other
than general operational conclusions from the data presented
and no direct comparison can be made with other TEP
circuits since parallel data is not available. It has been
prepared to inform the RSGB Scientific Studies Committee
and in the hope that it may prove interesting in view of the
DARC (IGI) proposal for a world wide system of amateur
radio beacons. The amateurs who supplied reports (too
many to name individually) made these notes possible and
the operation of ZD7TWR worthwhile.

Technical Topics—Continved from page 811

simply from overlapping sections of 80-ohm flat twin line.

My excuse for referring back to this neglected 1961 item
is a recent article “Impedance properties of capacitively
loaded dipoles " by T. S. M. Maclean of the University of
Birmingham (Proc IEE, October 1968) complete with some
pretty ferocious-looking mathematical analyses. This
reports experimental work at v.h.f. and u.h.f. using a ground
plane monopole made of short brass rod clements of about
0-5 cm diameter fitting together by plugging them into
perspex tubes which have a controlled gap between the rods.
This technique was used to form a triply-loaded monopole
providing a v.s.w.r. better than 2-5 in the 75-chm feeder over
a frequency range greater than 2-5:1. The article provides
graphs comparing input resistance and reactance of un-
loaded, dual-loaded and triply-loaded monopoles.

The Proc IEE paper makes no reference to the G6CJ-
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type dipoles which stemmed from the work of E. C. Cork
of EMI on the tilted wire TV aerial that never gained much
popularity (despite its useful characteristics). Nevertheless,
the principles seem to be the same. This new paper puts
main emphasis on the broadband feature: the character-
istic impedance increases progressively from the centre;
thus the outgoing current waveform decreases, so that
ideally at the end of the aerial there is virtually no current
to be reflected, so that variation of input impedance with
frequency is much reduced.

Probably, the Proc IEE paper is likely to appeal prim-
arily to professional acrial people—but this seems an
opportune time for suggesting that all of us could do worse
than to re-read 6CJ’s 1961 article, and perhaps be stirred
into taking the capacitively loaded dipole much more
seriously.
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New RSGB Headquarters

““Open Weekend ”’

The new Headquarters of the Radio Society of Great Britain
will be open to members and friends over the weekend of
14-15 December, 1968, Throughout the weekend there will
be talk-in stations operational on 2m, 4m and we hope 160m
(aerial space permitting). There will also be a station operat-
ing on either 80m or 40m (depending on conditions) to give
contact to those not able to visit the new Headquarters. The
call-sign to be used on all bands will be GB2HQ. Members
of Council and Staff, Honorary Officers and members of the
Society's Committees will be at the new headquarters over
the weekend to receive visitors and answer queries. The
latest RSGB publications will be on show and available for
sale. There will also be displays showing the work of the
Society. Light refreshments will be provided.

The new Headquarters is located a short distance North

lasDOUGHTYSTREEE WCi|

RUSSELL
SQUARE

OLD
HEADQUARTERS
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35 Doughty Street,
London, WC1

14-15 December, 1968

of the junction of Doughty Street and Guilford Street, the
latter running West from the Junction with Grays Inn Road
where the intersection is controlled by traffic lights. Parking
in the area is controlled by meters during the week but it is a
free parking area at weekends. There is a National Car Park
off Millman Street. The nearest Underground stations are
Chancery Lane on the Central Line and Russell Square on
the Piccadilly Line. The former is about ten minutes walk
from the new Headquarters (Northward up Grays Inn Road)
and the latter a slightly lesser distance, Bus services 17, 18,
45 and 168A run through Grays Inn Road and may be used
either from the Northern end of Grays Inn Road, when
coming from Kings Cross British Rail station, or from
Chancery Lane Underground station.

Why not come to see the Headquarters that you have
helped finance ?

Look for GB2HQ on

: 1-920 MHz
W y‘*
T 3-780 MHz
S GAR 7-080 MHz
70-2/70-26 MHz
144-7 MHz

y 9
CHANCERY
LANE
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G3LUB R,C & L Bridge

By D. R. Bowman, G3LUB *

VER many years the author has tackled numerous
Amateur Radio construction projects, including
G2DAF receivers and transmitters. The main difficulties
were always traced to coil construction, particularly when
large numbers were invelved, but this was finally overcome
by the extensive use of the commercial scts of coils, About
two years ago owing lo increasing difficulty in obtaining
supplies the author was driven once again to consider home
construction. It became obvious that if the mistakes made
previously were to be avoided it was imperalive to be able to
measure accurately and quickly the inductance of home con-
structed coils. First thoughts suggested the use of a grid dip
oscillator to measure the resonant frequency of the unknown
inductances when shunted by known values of capacitance.
The construction of a grid dip oscillator kit had been com-
pleted a few months previously and, although this unit turned
out to be first rate when used for dipping resonant circuits,
the system was rather long winded and somewhat inaccurate
when used to measure inductance. It became plain that the
only solution was to construct a reactance bridge.

After considerable time had been spent studying the
various bridge circuits, and it became obvious that a
little extra circuit detail would allow values of capacitance
and resistance as well as inductance to be measured.

The Aim of the Design

To measure:

1 R.F. coils with inductance values down to 1 pH and
lower if possible.

2 Capacitance down to 1 pico-farad,

3 Capacitance values of electrolytic types.

4 Resistance, particularly values of less than | ohm used
mainly in meter shunt construction. Most resistance
measuring multimeters are inaccurate over this range.

5 Any other components, the measurement facilities of
which could be incorporated into the unit without too
much increase in circuil complexity.

* 32 Lynton Road, Chesham, Bucks,

A circuit of a Wheatstone Bridge which will be familiar
to most amateurs is shown in Fig, 1. The resistance values
of B, C and the linear potentiometer A are known, The
unknown value of resistance is denoted X. The meter current
limiting resistor S should be set to maximum and with the
supply connected the variable resistance A should be
adjusted until the meter indication approaches zero. The
sensitivity resistance S is then progressively reduced in
value while resistance A is readjusted to maintain zero meter
deflection, With the bridge at balance there is no meter
current and therefore points H and G are at the same
potential:

but the voltage drop across B = BI,
and the voltage drop across A = Al,
therefore Bl, = Al (1)

alsa Cl, = XI, (2)

dividing (1) by (2) (E: = %

(B
therefore the unknown resistance X = A. B

—lIG|F

Fig. 1. Wheatstone Bridge.
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Component
layout used
by the Auther.

Now if resistances C and B are chosen to be equal then
X = A and the value of X can be taken from the calibrated
linear potentiometer A. Assuming the values of B and C are
known precisely then the overall measuring accuracy of the
bridge will be determined by the resolution of the calibrated
potentiometer A and the sensitivity of the detector. In
practice it is found that greater resolution can be obtained
if A is made up with a switched decade resistance in series
with a fine balance potentiometer. The sensitivity of the
detector can only be increased by using either a more sensitive
meter movement or increasing the supply voltage. This
simple bridge has a rather limited measuring range say
1000 ohms-1 ohm, but this can easily be remedied by substi-
tuting a switched range of resistances in place of B while C
remains constant at say 100 ohms.

C
X=A.'B—
P
dg:lﬂlhch=leA
C
~§=1001hcnx= 100 ¥ A
C
or Ezﬂ-l thenX =01 X A

The finalised circuit used to measure resistance using a d.c.
supply is shown in Fig. 2.

The accuracy of measurement, as has already been men-
tioned in the text, can be increased within the limits of the

RADIO COMMUNICATION DECEMBER, 1968

resolution of the fine balance potentiometer, by using a more
sensitive detector. Although a solid state d.c. amplifier
using a balanced differential circuit is practical, an a.c. detec-
tion system will be shown to increase the versatility of the
bridge. To use such an amplifier it is necessary to replace the
bridge energizing d.c. by an oscillator-generated supply with
an output isolated from earth. The use of an a.c. amplifier
removes the drift problems encountered with high gain d.c.
amplifiers and with careful design an amount of 50 Hz
rejection can also be incorporated into the design. The

CURRENT |II
LIMITING
RESISTOR

Fig. 2. D.c. resistance circuit.
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AC ,
AMPLIFIER

IkHz OSCﬂLATﬂﬂl

Fig. 3. Circuit additions to improve sensitivity.

oscillator frequency was chosen to be about 1 kHz although
the exact figure is unimportant.

The circuit shown in Fig. 3 has a considerably increased
gain compared with the simple d.c. Wheatstone Bridge. Even
so it was decided to include both circuits in the final unit asa
few components requiring to be measured have a large
reactance in addition to their resistance. Examples of such
components are wire wound resistances and resistances of
chokes and transformer windings which should be measured
using the d.c. system.

Further description of the oscillator and detector amplifier
circuit will follow later as the design requirements are mainly
determined by the bridge circuits used for inductance and
capacitance measurements,

Among the many bridge circuits capable of measuring
inductance, the author decided to use a combination of the
Hays and Maxwell designs. It will be seen from Figs. 4 and 5

KHOWN

BALANCE PHASE

BALANCE

Fig. 4. Hays Bridge.

UNKNOWN

INDUCTANCE RANGE

Q@
PHASE

BALANCE BALANCE

Fig. 5. Maxwell Bridge.

that the Hays and Maxwell circuits are almost identical, the
only difference being that the former uses a series phase
balance circuit, while the latter a parallel phase balance
circuit. As the capacitor, in the author’s case a 0:1 uF
paper type, has to be either a very close tolerance unit or a
selected value component it is to the constructor’s advantage
that only one such component should be required. It will
be seen that the Hays bridge is most relevant to rather high
loss inductance measurements such as transformers, etc.,
whilst the Maxwell circuit lends itself to low loss high @
inductance measurement, such as r.f. coils.

The only point of note in the final inductance circuit Fig. 6
is the oscillator feed transformer. This transformer has a
secondary which should be well balanced about earth so as
not to unbalance the bridge to which it is connected., The
author had some difficulty designing this transformer and
any prospective constructor should follow the physical
details with great care. To reduce the transformer’s secondary
capacitance misbalance a thin aluminium fecil screen was
introduced between the primary and secondary windings
and connected to earth.

AMPLIFIER ‘l:"

UNKNOWN
INDUCTANCE

Fig. 6. Final Inductance Circuit.

So far this description has covered basic bridge circuits
capable of measuring resistance and inductance. We are
now only left with the measure of capacitance. The circuit
finally chosen is remarkably like the previous Hays and
Mazxwell combination. The circuit shown in Fig. 7 is best
suited for measuring high Q capacitors such as ceramic and
mica types, while Fig. 8 should accommodalte electrolytics.
1t is found that if the same balance and range resistor chains
are used to measure R C and L then the balance potentio-
meter calibration is correct for each and the unknown
component value is simply the balance calibration reading
multiplied by the range resistor. Although the phase balance
potentiometer could be calibrated in effective Q figures, the
author decided this was an unnecessary complication.

In the author’s bridge the two phase balance controls are
ganged together using a home constructed string drive.
This required access to a lathe, and as most amateurs have
not got this facility, it is suggested that no attempt is made to
gang this control and instead two controls are mounted on
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[wecr (o)

BALANCE

UNKNOWN O
CAPACITANCE SHikEE
Fig. 7. Circuit best
BALANGE suited for
measuring High Q@
- capacitors such as
ceramic and
_Q'\J_ mica types.

the front panel. The use of two separate controls is no dis-
advantage as the phase balance can always be controlled by
one or the other, The front panel detector gain control is
also ganged, but once again two separate potentiometers can
be used. One controls the a.c. amplifier gain while the other
the meter sensitivity when the d.c. bridge is being used.

Any reader contemplating the construction of this piece
of test equipment would be well advised to use new compo-
nents throughout. It is well worth remembering that all
future construction projects are likely to lean heavily on the

[ oETECTOR
____________ B oo ) AMPLIFIER _/"-
o o

e (o)

BALANCE

UNKNOWN
CAPACITANCE

PHASE
L iace Fig. 8. Circuit used

g for measuring
electrolytic
capacitors.

accuracy of the R C and L bridge, as once built the reader will
wonder how he did without such a unit for so long. The cost
is unlikely to exceed £15 which is very much less than the
£100 or so that would be required to purchase a similar
commercially produced bridge. The active sections of the
bridge were constructed on Vero plug-in boards, the oscil-
lator and amplifier cach being situated at opposite ends of an
aluminium chassis, the shape of which is best seen from the
photographs. There is no need to use plug-in boards,
although the author found them useful during the circuit

____________________ S (R O—9
ilic = | o+9V sid 0
i - o
00
Sla
™
sib
o
|68
¥ -
N
3K3<
25-0-28
D2A D3 Vel ¥
p
Ty
W

+9v

I kHz
OSCILLATOR

U

Switching layout:
S1 Function switch
1 Off

2 Capacitance

3 Inductance

4 Resistance a.c.
5 Resistance d.c.
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S3 The Range Switch
S4 Phase balance
1 R.F. Coils
2 Capacitance and High Q Inductance
3 Electrolytic Capacitance and Transformers.
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development as they facilitated easy circuit modification,
The general layout of the components seems not to be critical
with the exception of leads A, B and C which should be wired
with miniature screened lead and kept as short as the layout
will allow.

On range switch position 1 a resistance of about 0:1 ohms
is in circuit and as this is the most important inductance range
it was considered worth the extra expense of connecting
extra wafers in parallel to reduce the switch contact resistance.
The input and output wafers are separated by a small
aluminium screen and to further reduce stray effects two of
the front three wafers are shorting types, earthing all unused
range change resistors to earth.

The wafer switches used throughout the unit were of the
“Maka™ switch type obtainable from Home Radio
(Mitcham) Ltd. The shorting wafers will be found advertised
by Electroniques in their catalogue, All bridge resistors,
with the exception of those used in the amplifier and oscil-
lator, must be of the highest stability type that the con-
structor can afford. Metal oxide high stability 1 watt
resistors were used by the author and are obtainable from
Home Radio.

A nominal 100 ohms linear wirewound potentiometer
is specified for the fine balance control, although a 105 ohms
potentiometer would allow some scale overlap and should be
better. The writer was lucky in that a number of 100 ohms -+
20 per cent controls were available and from these one was
selected. The calibration can either be copied from the
photographs or for greater accuracy individually marked
with the help of a general purpose ohm multimeter.

A thousand ohm decade is constructed using a 10 position
switch and is used as the coarse balance control. As the
standard range of metal oxide resistors does not include 200,
300 or 600 ohm values, these are made up using either series
or parallel combinations.

The amplifier consists of a high impedance emitter follower
first stage required to retain the detector’s sensitivity when
the bridge output impedance is high. The following stages
make up an RC coupled a.c. amplifier driving a diode
detector and meter drive circuit. The author was lucky
enough 1o have a centre zero 25 pA-0-25 pA meter, but on
reflection considers a non-centre zero meter more useful,
When using the oscillator produced a.c. supply the metre
deflection is always in the same sense and it is only when
using the d.c. supplied Wheatstone bridge that the centre

Amplifier and Deteclor Circuit Board.

zero meter would be an advantage. The amplifier gain is
such that a 0-1 mV signal inserted into the measuring termi-
nals should produce lull scale deflections on the meter.

The amplifier is constructed on a Vero board 5in. X 3 in.
in size. Although no instability was expericnced, great care
was taken to connect all unused copper strips in the region
of the emitter follower and first voltage amplifier to earth.
The general boara layout was chosen to keep the input away
from the output. Two removable aluminium screens were
also positioned above and below the amplifier board to

TRI TR2
OC201 OC71
T M ks 47K
1 1
56K
o—f —
0.0l |
1WF 22K J |
22K 12-5 kS
T*“T ’
+9Vo :
I T
S00pF | !
I {so| TR

The Amplifier and Detector Circuit employed.
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Circuit of oscillator stage.

provide extra screening. The screens may not be necessary
but even so they are likely to reduce stray signal pick-up.

Almost any high gain p-n-p transistor type can be used in
the construction of the amplifier with the exception of the
first stage emitter follower for which a silicon device is best
suited, having a rather lower inherent noise figure. The
coupling and bypass capacitors are also not critical and any
value of capacitance of the same order as those shown could
be substituted,

Even if the circuit is copied exactly the bias conditions of
each stage should be checked and compared with the figures
given in the accompanying tables. If any one emitter current
differs appreciably from the expected value then the bias
resistors should be altered to correct the situation.

It might well be that one of the new RCA lincar integrated
circuits could be used for this amplifier, but to date theauthor
has not had the chance to try one.

The oscillator is also built on a Vero board, somewhat
smaller, 3§ in. x 2} in. in size. The circuit is a standard
Hartley oscillator with the output being taken from a
secondary winding on top of the main tapped coil. The out-
put is a pure | kHz signal and has a good sine wave shape
when examined with an oscilloscope. An ACY 19 germanium
p-n-p transistor is used, although again almost any other
medium gain device should work equally well. An amount of
negative feedback is introduced into the oscillator circuit by
leaving the emitter circuit unbypassed. This helps the
oscillator to maintain a good sine wave output even into
the wide range of load impedance caused by the variations in
bridge input impedance due to range changes.

The transformer construction does require special care
and even though the core used was rather small it was the
only type of ferrite pot core that is freely available to all
prospective constructors. Home Radio can supply the
Mullard Pot core type LA1 which was used. If the bobbin,
clamped between an 0BA nut and bolt, is mounted in the
chuck of a small hand drill, it will be found quite easy to
wind the hundreds of turns of 24 s.w.g. enamel covered wire
required on the core. The hand drill should itself be held
in a bench vice, or clamped to the kitchen table, and the
handle rotated with one hand while the wire is guided on
to the bobbin using the other hand. By attaching the end of
the wire to the OBA bolt the wire can be fed on to the bobbin
through one of the slots and with care an even winding may
be produced. The author found that one layer of 34 s.w.g.
wire constituted about 33 turns and therefore 6 layers i.e. 200
turns of wire were wound on to the bobbin. The end was
then extracted through one¢ of the slots and formed into a
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The Oscillator Circuit Board showing component layout.

ALL WINDINGS USE 34 SWG ONE LAYER IS APPROX
ENAMEL COVERED COPPER WIRE 5 33 TURNS

ST—
_ —7
// : 1 i
37 \\ | 7
100 TURNS 9 1 2007 ‘I 50T 6
LAl BOBBIN—> 200 TURKS | o=
001 | 5
1 TURN 3
PAPER LAYER_ |
| TURN OF —=F —4 4
ALUMINIUM N
FOIL 10 TURNS
| TURN PAPER LAYER 50 TURNS CONNECTION
I...TO COLLECTOR OF TRS
2. TO EARTH
DETAIL OF ELECTROSTATIC SCREEN 3. T0 TRS BASE VIA IyF

CAPACITOR

ALUMINIUM COOKING FOIL 9.ue SEAREN: 20 CARTH

| TURN 5 ... SECONDARY COMMON

6 ... LOW Z SECONDARY

WIRE WITH ENAMEL _,_E 7. HIGH 7 SECONDARY
REMOVED AND TWISTED

FOR LEAD-OUT

Constructional detalls of oscillator transformer T1.

2 in. loop and without cutting the wire returned to the
bobbin. The winding was continued with a further 100 turns
i.e. 3 layers wound on top of the previous winding. This
completes the primary winding. One layer of thin paper
was placed over the wire on the bobbin and fixed using
Evostick. A thin strip of aluminium cooking foil was next
wound on to the bobbin, with a connection made to it using
a short piece of 34 s.w.g. wire with the enamel covering
removed from the end gently wrapped round the foil, as
shown in the diagram. The foil strip acts as an electrostatic
screen and should be connected to earth via the short piece of
attached wire. One more layer of thin paper was wound on
top of the foil and followed by 50 turns of wire with once
again a 2 in. loop being made before winding on a final
10 turns. The construction of the transformer was completed
by winding a further layer of paper on top of the final
winding and the bobbin assembled inside the LAl pot core.
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The Potentiometric chain 0-1000 ohm balance control.

Great care was exercised in the final assembly to avoid
damaging the enamel covering on the wires particularly
where they emerge from the ferrite core. The end plates
were screwed up tightly and connected to earth when the
transformer was wired into circuit. One word of warning
is appropriate at this point in the description. During the
development of the bridge a most annoying intermittent
fault developed when the instrument was shaken. It was
difficult to find the electrical balance and finally the fault was
traced to loose transformer end plates which were not firmly
bonded to earth.

To reduce the number of front panel controls the two
phase balance potentiometers were ganged together using
home-made cord drives. The two gain controls were
similarly ganged. This expedient is not absolutely necessary
but any prospective constructor who wishes can obtain
drives that should be suitable from Jackson Bros. (London)
Ltd., Kingsway, Waddon, Croydon, Surrey, Reference No.
4597,

The Final Test Technique

On completing the construction of the bridge a preliminary
test should be made by measuring the resistances of an assort-
ment of carbon resistors over the range of 10 ohms to 50 k
ohms. With the check resistor connected to the test terminals
and the bridge detector gain control at minimum, the * on ™
switch should be operated. The appropriate range, with the
exception of numbers one and two should be selected and
the gain advanced, while the coarse balance control is
rotated, searching for a null in the indicated meter reading,
The bridge should be carefully balanced while furtherincreas-
ing the detector gain. The final balance point is found using
the fine balance control. It should be noted that for resist-
ance measurements the phase controls are inoperative, 1f any
unusual results are noted the circuit fault must be diagnosed
and rectified before proceeding. The next step is to check the
capacitance measuring capability. Select a number of
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capacitors with values between say 5 pF and 100 xF and
connect them one by one to the measuring terminals noting
that with electrolytic construction the positive lead should be
connected to the red terminal. As with resistance measure-
ment, the aim is to balance the bridge for a meter deflection
null, while progressively increasing the detector’s gain, but
with the added complication of having also to balance the
phase control. Low loss capacitors of silver mica and
ceramic construction should be measured using position 2
of the coarse phase balance control in conjunction with the
250 ohm fine balance potentiometer. Electrolytic and other
low @ capacitors require the use of the third position of
switch S4 and the 20K ohms potentiometer.

Up to this point it may have been noticed that no measure-
ments using range one and two have been made as the 0-1
ohm and 1 ohm range resistors have not yet been wired into
circuit. The construction of the 1 ohm resistor should pro-
ceed as follows. A high value large carbon resistor say 1 or 2
watt 100 k ohm resistor should be used as a former rather
in the same way as v.h.f, radio frequency chokes are made.
A seven inch length of 30 s.w.g. resistance wire should be
bent double to give a twin wire with a length of 3-5 inches.
The double wire should be wound on to the resistor former
with the uncut end first and then finally the two free ends
tacked with solder to alternate ends of the resistor. This
technique is usually termed non-inductive winding. Some
form of adhesive such as shellac or varnish should be applied
to the resistor, but leaving the tacked resistance wire ends
free for final adjustment in circuit. The 1 ohm resistor should
now be mounted in a temporary fashion on the range switch
position 2. The extra 10 ohm metal oxide resistor included
in the components list should now be connected across the
measuring terminals and the 1 ohm resistor adjusted so that
the bridge reads 10 ohms by carefully trimming equally the
two resistance wire ends. The 1 ohm resistor should be
finally soldered into circuit after having been varnished to
fix the wire permanently to its resistor former.

We come now to the construction of the 0-1 ohms resistor,
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which in practice should have a value nearer 0-09 ohms, the
missing 0:01 ohms being made up by the switch contacts
and internal wiring. If the prospective constructor has
access to an accurate 1 ohm resistor then a similar procedure
to that used to adjust range 2 should be followed. If such a
resistor is not available the following technique should be
substituted. Once again a length of resistance wire, this time
2-5 in. of 24 s.w.g. is tacked with solder into range switch-on
position 1. No former is required and the wire should be
mounted in such a fashion that when the adjustments are
completed the wire can be formed into a hairpin so as to
reduce the stray inductance. Next, using range 2, a spare piece
of 30 s.w.g. resistance wire 7 in. long should be connected
to the measuring terminals and adjusted in length until it
measures exactly |1 ohm.

On switching the bridge to range 1, the short -1 ohm, 2-5in.
long resistance, tacked into place previously, should be
adjusted in length until the bridge indicates exactly 1 ohm.

‘L his completes the construction of the bridge and all that
is left is to confirm that inductance can be measured. When
R.F. air cored coils are being measured, position 1 of the
coarse phase balance switch in conjunction with the 20 k ohm
fine balance potentiometer is used. Switch position 2 being
used for high Q induciors such as ferrite Vinkors etc. and
position 3 for power transformers and smoothing chokes.
1n common with most inductance bridges, great care must be
taken to balance for the null concurrent with maximum
detector gain. This may require considerable backwards and
forwards adjustment of the balance controls in conjunction
with the phase balance settings; always aiming for a null with
maximum delector gain.

On completion of this unit it is likely that a large number of
unmarked junk box components will be checked. It is most
important to remember that until very recently the vast
majority of capacitors had a tolerance of -+ 10 per cent or
worse and if these are old they cannot necessarily be expected

still to be even within this limit, Resistors were also not often
better than 4 5 per cent and again usually much worse. If
unselected 1 per cent metal oxide resistors are used where
specified and care is taken to calibrate the fine balance
potentiometer accurately - 3 per cent final measuring
accuracy can be expected. Even -+ | per cent measurement
is likely as the metal oxide resistors are usually much more
accurate than the stated 4- 1 per cenl.

All measurements unless stated otherwise were made using

a Sanwa 360YTR Multimeter.
Transistor Potential Measured Across Transistor
No. Emitter
Current
TR1 22 k Emitter Resistor2:8V 1-2mA
TR2 1 kEmitter Resistor 0-95V ‘95 mA
TR3 1 k Emitter Resistor 0'9V ‘ImA
TR4 1+1 K Emitter Resistor 0-75V T mA
Total
TRS 50 ohms Oscillator Decoupling Resistor
0-38V T6mA
TRS5 100 ohms Emitter Resistor 0-75V T5mA

Amplifier gain check

Set the front panel gain control to maximum and the
oscillator board either disconnected or removed. A 003 V
r.m.s. signal from an audio frequency generator adjusted to
1 kHz and fed into the measuring terminals should produce
full scale deflection on the meter.

The 1 kHz oscillator

0-5 V r.m.s, across terminals 7-5 when terminated in 100
ohms resistor.

0:05 V r.m.s, across terminals 6-5 when terminated in 1-5
ohms resistor.

Special components

All resistors used, with the exception of those listed below
are carbon 4 watt types, Home Radio Type HYSTAB being
suitable.

Circuit Value

Coarse balance decade

100 ohms 100ohms 1W metal oxide resistor
200 ohms 2 X 100 ohms in series

300 ohms 2 % 150 ohms in series

600 ohms 2 % 1-2k ohms in parallel

The Range Resistance Box

Position 1 0-1 ohm see text,
Position2 1 ohm seetext
Position 3 10 ohms
Position 4 100 ohms
Position 5 1k ohms
Position 6 10k ohms
Position 7 100 k ohms
Position 8 1 Mohm
Bridge arm when

measuring resistance

100 ohms 100 ohms

Spare for final alignment 10ohms
Allabove obtainable from Home Radio Lid.

Fine Balance Potentiometer
100 ohms linear wirewound potentiometer
Large type (3 watt) for increased resolution.

Circuit Value
Galn control 50 k ohms log carbon pot, 1 watt,
Gain control 3 k ohms wire wound pot. 1 watt,

Phase Balance 20 k ohms wire wound pot, 1 watt.

250 ohms wire wound Pot. 1 watt.

T1 Oscillator Ferrox Cube Pot Core LAY

Transformer Core Mullard. Obtainable from Home Radio.

34 s.w.g. enamelled copper wire used for the windings of T1 20z 4/7

24 s.w.g. double cotton covered eurena and constantin resistance
wire required for0-1 ohm range resistor 1-0 0z 5/6

30 s.w.g. d.c.c. Asabove,

For1 ohm range resistor1 oz. 6/3

All wire noted above Is obtainable from: Post Radio Supplies, 33

Bourne Gardens, London, E4.

Transistor and Diode Table

Type used Possible alternative
TR1 0C201 0C200 0OC202
TR2 OoC71 0C7s
TR3 ocn OC75
TR4 ACY19 0C75
TRS ACY19 oc72

Any germanium point contact Diode such as CV448,
0ABS5, 0A8] etc.

D1,
D2,
D3,
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'REGULAR FEATURE

THE MONTH ON THE AIR

READERS will be grateful to G2DC for investigating the

complaints concerning non-arrival of QSL's from the
YASME Foundation QSL Bureau. The facts established are
briefly as follows: Every card received will be answered if it
checks with the logs. QSL's received with IRC's and s.a.e.
are dealt with as soon as they are opened, QSL’s with IRC's
but no addressed envelope are subject to some delay as
addressing envelopes causes considerable extra work and is
the main reason for delays for direct replies. QSL’s received
by bureau service amount to many thousands and a reply
may not be expected for at least 12 months. All are checked
against logs and a complete record is kept of incoming and
outgoing cards. It would appear that one of the main causes
of the non receipt of a card by a G station whose QSL was
sent via the bureau is that the card does not reach YASME.
Of 17 complaints checked by G2DC, only one card sent via
the bureau had been received, it was also found that nine
cards sent out by YASME via the bureau had not reached
their destinations. These investigations have obviously taken
up a great deal of time, but have been most useful in showing
that YASME have been carrying on Iris and Lloyd Colvin's
tradition of friendly service to DX'ers throughout the
world.

Another aspect of non-arrival of QSL cards has been
mentioned by APSHQ. He points out that in some countries
communications bearing attractive stamps never seem to get
delivered. This is supported by W4BPD who says that during
his stay in Bhutan he never received any correspondence
which had been sent to him bearing commemorative stamps.
The moral seems to be to use only definitive stamps (prefer-
ably of low value) on cards sent direct to the less developed
countries,

Howard Cunningham, G8FG (ex ZBIA/9H1A) has now
taken over the post of certificates manager for the Ex-G
Radio Club, and all UK applicants for the Ex-G Club
Certificate should send their cards to him at 8 The Laurels,
Fleet, Aldershot, Hants.

Apologies for the errors in last month’s MOTA which were
due to the non-arrival of proofs at G3FKM's. The 914
prefix was incorrectly referred to as 9L4 and MP4TCF's
QSL manager is G3WET, nor G3HSR.

Top Band News

The first issue of the 1968/69 season 160m DX Bulletin
from WIBB gives the unhappy news that Stew’s wife has
been taken ill. Your scribe is certain that all readers would
wish to join him in wishing her a speedy recovery. In the
meantime WIBB may not be as active on the band as he

*10 Knightlow Road, Birmingham 17, Closing date for the January
ue 18 4 December, for the February issus 15 January and for the
March issus, 11 February.
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otherwise would have been, but he will still try to keep in
touch with activities, and asks for all results of Transatlantic
tests, and other DX items to be sent to him as before at 36
Pleasant Street, Winthrop, Mass., USA, 02152, One of the
more important items mentioned in the DX Bulletin
is the change brought about by the increased frequency
allocation available to USA and Canadian stations. This
means that the area between 1825 and 1830 kHz, formerly
much used by non-American stations,, will now be subject to
considerable interference at the US/Canada end. A Loran
station which previously occupied 1850 kHz has now moved,
and it is suggested that European and other DX stations may
find 1850 to 1860, (or even 1875 kHz) more suitable. It is
suggested that the situation is watched carefully to discover
which is now the best area for DX stations to use.

VP8KEF is reported to be interested in putting out a 160m
signal from the Falkland Is. in the near future. He will be
prepared to arrange skeds via G3SJJ (J. C. Burbanks, 28
Leacroft Road, Bobbers Mill, Nottingham). VP8JR, also in
Port Stanley, is said to be on 1850 kHz at 02.00 looking for
UK stations.

A reminder that details of the forthcoming Sunday morn-
ing DX tests was given on page 668 of October Radio Com-
munication. Please remember that these are fests and not
contests!

The 1969 CQ Magazine 160m DX Contest is scheduled
to take place on the weekend of 25/26 January. Details will
be given in January MOTA.

Roger Crofts, G3UPK, will be on the air again from
Gibraltar as ZB2AY for a four week spell commencing
14 December and will be active on 160m. QSL's should be
sent via K3RLY (see QTH Corner).

News from Overseas

In a letter to G2ZMI, SUTAL has given details of present
activity in the French area of Africa. In Niger, besides him-
self, are Yves SUTAC, Dave SUTAK, Bill SUTAN, and
Jacques, SUTAH, and his wife SU7XYL who are presently
not on the air. The only licensed amateurs in the Central
African Republic are Dave TL8DL, Gilbert TL8GL, and
5U7AL who holds the call TLSAL. Fred also holds the only
active licence in Dahomey (TY6ATE), although several
licences are still valid, including those of Iris and Lloyd
Colvin, and two Nigerians who are at present out of the
country. The Niger PTT have no record of 5U2AB or
SU2WS, QSL’s for c.w. contacts with these two pirates are
being received in considerable numbers. At present there are
no amateur operations authorized in Upper Voita, and
although QSL’s are being received for XT2A, according to
PTT this station is illegal. TTSAN operated from Tchad
recently, using an existing call with permission and the
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owner of the call present. Fred is expecting a TN8 licence
to be issued to him within the next month.

ZS55ZS has a weekly schedule with ZSIANT (the South
African Antarctic Expedition) at 4 p.m. South African time
each Sunday. Anyone wishing to have a contact with
ZSIANT is invited to conmtact ZS5ZS, Ron Tester, | Wilson
Drive, Pinclands, Pinetown, Nr. Durban, Natal, Rep. of
South Africa.

ZD5V (who is ex-G3UUK) is particularly looking for
contacts with the UK. He is most frequently to be found
around 28,600 kHz in the afternoon. At the time of writing
he was using a KW2000A transceiver and a ZL-special
antenna at 45 [t., but he is expecting to receive a linear soon.
QSL's should be sent via 4A2YP.

A much delayed letter from KR6TAB mentions that the
possible * KD6AA " operation referred to in August MOTA
is strictly a rumour. If any operation were to take place from
the Daito Is. it would be under a KR6 or KRS prefix since
it has been confirmed by the chairman of the Armed Forces
Amateur Radio Board that these islands are under the juris-
diction of the Ryukyu Is. Referring to the change of prefix
by stations in the Bonin and Volcano Islands, it is not known
what prefix local inhabitants may use, since the KA1 prefix
is only used by US service stations, KR6TAB has now taken
over the post of QSL manager for the Okinawa Amateur
Radio Club (with effect from 1 July 1968).

Mike Dransficld, SN2AAF, takes your scribe to task (in
October NARS News) over allegations of UK inactivity.

He points out that he contacted 369 UK stations during
the RSGB 28 MHz contest—nearly three per cent of our
amateur population. During the WAE contest over 100 G's
were worked compared with 150 DL's. Mike suggests that
some of the evening inactivityis due tointerference from TV—
erstwhile operators are viewing instead of being on the band!
Apparently a large number of QSL cards (particularly from
the USSR) are being sent for Cameroun stations, via the
NARS QSL bureau. This is not the correct routing for these
cards, which should be sent direct, or via QSL managers.
Unfortunately there is no TJ Amateur Radio Society or
QSL bureau yet.

Dick Buckby, ZD8RB, has returned home to the UK after
his 2} year stay on Ascension Is. He still has a good supply
of QSL cards left and will be pleased to deal with requests
sent 1o his G3IVGW address (sce QTH Corner), There is still
quite a lot of activity down there with ZD8's JL and JW
active from the British community, ZD8DG is at present on
leave in the UK but returns in December. Dick used a KW
Vespa, Racal receiver, and ground planes whilst on the island
and had many enjoyable contacts, including a few on 160m.

Nick Henwood, GIRWF, is now in Kenya, and will be on
the air just as soon as the school where he works is connected
to the electricity supply, which should be very soon! His
new callsign is 5Z4LS.

Readers who had the pleasure of a personal QSO with
John, OA4KY, during one of his visits to the UK will be
interested 10 know that he is now FODU.

John Steel, G3VIJI, is now in Guyana and looking for
UK stations daily between 12.00 and 14.00 on 28 MHz. He
has 50 watts of a.m. to a dipole which should be at 25 ft.
by now. Anyone interested in fixing a sked is invited to write
to the address in QTH Corner. John believes that he is the
first holder of a reciprocal licence in Guyana.

Colin McRae (ex G3IWRN), has written from Singapore
to clarify the situation with regard to VS9MB QSL cards.
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He makes occasional two weekly trips to VS9MB™and the
logs for these visits are despatched immediately to W2CTN
on his return to Singapore. He commenced these operations
in February 1968 and has been meticulous in seeing that
all QSO’s have a QSL, either direct or via W2CI'N. If any-
one is lacking a card from an operator called Colin for a
contact since February 1968 he suggests that they write to
W2CTIN, or direct to: Colin McRae, 40 Jalan Chempaka
Puteh, Singapore 16,

QRP

Reports of really low power DX contacts seem to be few
and far between, and G6XN is to be congratulated on his
achievement of maintaining daily schedules (whilst on
holiday in Mull) with VK31P and VK2ZNN between 20 and 25
October on 14 MHz s.s.b. and only missing contact on one
day. He was running | watt output into an inverted vee
which was sloping steeply in the direction of Australia via
the long path (over Central America). His signal reached 87
in VK at best, and in addition VK5BB was raised on 21 MHz,
this time on the direct (short) path. Other QSO's from
GMBXN/P were with two W's and a number of Europeans,
Similar good results had been obtained whilst operating
portable in the Lake District two weeks previously, but when
using the quad antenna at his home Q I'H contacts were only
possible on three out of six days.

The Cardiff University Trans-Africa Expedition

This expedition, which consists of five graduates of Cardiff
University, will depart in January 1969 in a Bedford seven
ton lorry en route for North Africa, the Nile Valley, Ethiopia,
Kenya, Uganda, Malawi, Zambia, Tanzania, Mozambique,
Rhodesia, and South Africa. They will attempt to maintain
contact with the U.C. Cardiff Radio Station (GW3UWC) on
10, 15 and 20 metres, and may also try some V.H.F. working.
Actual equipment to be used will depend on the state of their
finances at departure time, but it is intended to take Some
kind of a beam antenna as well as dipoles and vee beams.
Each member of the party is contributing £250 towards the
cost of the trip, and they have already reccived generous
additional support from certain food and oil firms. They are
hoping to receive similar support from manufacturers of
radio gear. The whole trip is expected to last between four
and six months.

Contests

Resulis of the 1968 CQ 160 Metre Contest are now to
hand. Conditions seem to have been far better than might
have been expected at this stage in the sunspot cycle, with
qulte good propagauon on the transatlantic path. Stations
in 33 countries were known to be active, G3KMI has the
most QSO's 256—only three short of the highest ever made
by K8RRH in 1967), and G3SED had the highest number of
countries worked (18). Top world score was made by
WIBB/I with 35,530 points, UK scores were as follows:

GI3OQR 17,280 points GIPVA 3790 points
G3KMI 17,040 points G3VPS 3790 points
G3SED 13,692 points GD3TNS 3322 points
G3IGW 9010 points G3HZL 3300 points
GM3KMR 8736 points G3ISXW 2930 points
GM30XX 6408 points G3ADH 2760 points
G2DC 4550 points GD3HQR 2358 points
GiISVW/A 4521 points G3JVv] 1881 points
GW3uCB 4059 points G3VRY 679 points
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Congratulations to the certificate winners (in heavy type).
Details of the 1969 event will appear in next month’s MOTA.

The ** Town of Porto Amelia ** Contest will be held between
00.00 7 December and 24.00 9 December. It will cover all
bands 35 to 28 MHz, and all modes. Cross mode QSO’s
s.s.b.fam., ss.b.few., and a.m.fcw. will also be allowed,
but cross band QSO’s are not. The object of the contest is
to work as many CR7 stations as possible, and each CR7
may be worked on each band/mode during each 24 hour
section of the contest. Reports plus serial number of contact
(starting with 001) must be exchanged. QSO’s with CR7’s
count 3 points, and with CR7's BM, EF, FM. GW, HF, HQ,
IC, and IZ (who are all in Porto Amelia) count 6 points.
Logs should be sent to: Camara Municipal de Porto Amelia,
Caixa Postal 29, Porto Amelia, Mozambique.

There will be no TOPS 80 Metre contest this year, Results
of the last event will be published soon, but unfortunately
pressure on checking the 150-200 logs reccived has meant
that there has been no time to organize a contest this year.
The organizers point out that more enthusiastic support from
UK stations would be appreciated during the next year's
event—usually most of the entrants are from E. Europe, and
the British entry is well under 10 per cent.

Results of the 1967 OK DX Contest show that UK entries
were as follows: Multi-band G3TIF (32,890 points), G3INSY
(22,632 points), GM5AHS (6532 points). Single band (14
MHz) G3PJW (30,705 points), G30XI (9016 points), (3-5
MHz) GW3WYG (572 points).

The WOWNYV Story—Finale

Following the mention of ARRL’s agreement with Don
Miller, WOWNY, in September MOTA, a letter has been
received from Don requesting that his side of the settlement
should be published. This information was to be published
in November * CQ ™ and thanks are extended to that maga-
zine for permission to quote from their article. Unfortu-
nately space precludes the reproduction of the statement in
its entirety but relevant extracts are as follow:

* When any case is decided out of court, as this one was
and as the term “settlement’ implies, both sides make
concessions. As you know, this was not simply a * with-
drawal of suit,’ as the QST article would have us believe.
In every settlement the plaintiff withdraws his suit in
exchange for what he regards as fair concession or reimburse-
ment by the defendant (ARRL in this case), The League’s
concesssions were as follows: @ The Awards Committee
were to accredit Geyser Reef, Blenheim Reef, and Nelson's
Is. b I was paid, through attorneys (the standard method
of payment), the sum of $2,500. ¢ In addition to that sum, I
was reimbursed most of my legal (deposition, hotel, etc.,)
expenses in the case.

““ It was what [ considered a fair settlement of the case, and
so I signed the settlement agreement, knowing full well that
they would seek to publicize the PYOXA operation to make
it seem as though the League had won some kind of * vic-
tory.’ I presume that Huntoon and the Directors were satis-
fied with the settlement, or they wouldn't have signed the
agreement. As of this date, seven of the eleven DXpedition
operations discredited by the Awards Committee have been
reinstated or accredited full standing. Four of these (FR7ZP,
VQ9AA/D, VQIAA/A, and 1M4A) were reinstated when
the Committee learned that its charges of unethical QSL
card distribution were unfounded. For this, they never
apologized. Four remain discredited by Huntoon and his

committee—Navassa—where the League (but not the Coast
Guard) claims we trespassed, Heard Is., where they claimed
my licence was invalid (although they have seen my VK
licence authorizing operation from Heard), Laccadive Is.,
where they state the licence was valid only for the mainland
and not for the islands, and have unsupported statements
that we did not land, and St. Peter and Paul's Rocks, dis-
cussed below. Certain points have never been mentioned by
ARRL (i) Over 60 valid operations were conducted and
never challenged. (ii) Proven illegal operations by other
DXpeditions were still accredited by the Awards Committee.
(iii) No case has been cited where any licence to me was ever
revoked, suspended, or cancelled. No single action has
ever been taken against me by any government or agency of
any country, and no example given of where amatcur radio
has been jeopardized at all. (iv) My disqualifications from
past ARRL DX contests were wholly unsupported, a check
of my logs during the deposition showed them to be as, or
more, accurate than the others checked.

** Regarding the PYOXA operation, | feel that all amateurs
are entitled to an explanation. It took place from a ship,
not from the rocks. We were unable to reach the Rocks
before the 30 day, non-renewable licence expired. The only
previous operation from those rocks had been accepted by
ARRL, despite verification by the LABRE that the licence
was for [MM operation only. In the same sens¢ our licence
should have been valid for /MM use. Never, during the
PYOXA operation did I state we were at St. Peter and Paul’s
Rocks. I informed ARRL, quite some time ago, that many
of the photos submitted were not actually of the Rocks, but
of some other location. The caption in QST failed to mention
this. Those are the facts of that operation and of the outcome
of my suit against the League and Huntoon. Regardless of
what you or your readers may hear or believe, I must state,
unqualifyingly, that I am completely satisfied with the out-
come, and belicve that the settlement, including both the
reinstatement of my operations and the financial outcome,
were perfectly fair and appropriate. The important result
should be that some manner of dignity should now be
restored at Newington and that future membership and
international dealings will be carried out in a dignified
manner by the HQ staff under strict supervision of our
Directors, whom we elect to represent us.”

DXpeditions

FR7ZL/T was scheduled to reappear from Tromelin Is.
about the middle of November and is expected to be there
for a six month stay. It is reported that his QSL'’s are now
being accepted for DXCC credit.

WSRBO confirms that the recent reports of imminent
Chatham Is. activity are premature. No plans of any kind
have been made by the group of ZL's who were mentioned
in the rumours, although these would very much like to
make the trip if the financial side of the problem can be
overcome. Estimated cost of the exercise for three operators
is around £200, and nothing is likely to happen before 1
January as they would wish their contacts to be valid for the
new SBDXCC.

According to PY2PE there is a possibility that s.s.b.
equipment belonging to PY2PA and HB9TL will be in use
by FB8ZZ (Amsterdam Is,) and FB8XX (Kerguelen Is.)
during the coming winter.

QSL cards from W4UDF/AP2 have been received and
apparently indicate /MM operation. It is reported that
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AP2AD contacted the licensing authorities in Karachi
during the time this station was on the air, and was told
that they had no knowledge of such a call.

The projected trip by Flavio, PYICK, to the Abrolhos
archipelago (some 50 miles off the coast of Brazil, approxi-
mately 18 S, 39 W.) had to be postponed on account of bad
weather. He hopes to make another attempt during Decem-
ber and will use the call PYOCK.

VP8K H will be in the South Shetland Is. for a four month
stay, starting early in December. He hopes to have the use
of an SBE 33 and the Base equipment. QSL’s for all areas
will be dealt with by G3INMH.

Awards

The West Mercia Counties Award is being sponsored by
the Hereford Amateur Radio Society for working stations in
the counties of Hereford, Worcester, and Shropshire.
The Class | award is for confirmed contact with four stations
in at least two of the counties, and the Class 2 for six stations
with at least one from each of the three counties. The charge
is 5s. or 8 IRC’s, but the certificate is free to sightless or
handicapped applicants. It is also available to listeners on a
“ heard " basis. Applications, consisting of a list certified by
two licensed amateurs that the QSL's have been seen, should
be sent to: G3RJB, Brian R, Edwards, 5 Powys Walk,
Hereford.

The MARC certificate is obtained by proving contact
with at least 15 members of the Montreal ARC since 1
January, 1967. VE/W applicants need 30 QSO’s, 15 members
on each of two bands., Applicants should send certified list
plus seven IRC’s to MARC, Awards Chairman, 535 Lands-
downe Avenue, Montreal 6, Quebec, Canada.

The WLANAC Award is available to European stations
who have worked five stations in Vasterbotten Lan (Sweden).
At least one must have been in Umea, one in Skelleftea, and
one must be an SK or SL station, Stations outside Europe
need only three QSOs, including one in Umea and one in
Skelleftea, This certificate is available to listeners. The usual
certified list plus eight IRC's should be sent to Roy Graan,
SM2RI, O. Kyrkogatan 14-B, 902-45 Umea, Sweden.

DX Briefs

As from 1 January next stations in the Netherlands
Antilles will use the following prefixes, according to their
location: PJ1 (Special stations), PJ2 (Curacao), PJ3 (Aruba),
PJ4 (Bonaire), PJ5 (St. Eustacius), PJ6 (Saba), PJ7 (Sint
Maarten), PJ8 (Visitors on islands in Zone 8—PJ’s 5, 6, and
7), PI9 (Visitors to islands in Zone 9—PJ’s 2, 3, and 4), and
PJO (Special stations). PJ2MI's new callsign will be PJ7JC.

EAOAH has now returned to Spain and may be reached at
the address in QTH Corner. Other activity from Spanish
Guinea has been reported in the form of HBYET/EAO (who
has been worked near the low end of the 14 MHz c.w.
band), and 9X5MF/EAQ who appears to favour the s.s.b.
mode on the same band.

G3HSR will be departing for Singapore in December and
hopes to be on the air with a 9V1 call before long. All QSL
card chores for MPAMBC and MP4TCE have been com-
pleted to date, but Jim is no longer in a position to continue
as their QSL manager.

HHY9DL seems to be very active on 21 MHz c.w. in the
late afternoons. No other Haitian stations have been heard
for a considerable time.
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Les Newport, 3A2CP operating from his home in Monaco.
Photo by J. A. Steele (GIKZI

Joaquim, CE3ZN (centre) seen during a visit to GINMH (left)

last August. Readers may remember that he operated /0 from

Juan Fernandez Is, some time ago. On the right of the trio is
G

Roger Crofts, G3UPK, will be active again from Gibraltar on
160m during December, using the callsign ZB2AY.
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ORAES is said to be located at Jabal al Uwaynat in the
Libyan desert. He has a daily schedule with DLOMB on
21,150 kHz at 12,00, and asks for QSL's via the ON4 bureau.
Operations should continue for another four months
or so.

A summary of active VP8 stations and their locations is as
follows: South Georgia: VP8HO. S. Orkney Is.: VP8JH.
Falkland Is.: (Port Stanley) VP8's FL, HS, JM, JR, KD,
KE, KF, KL, (Saunders Is.) VP8's HZ, 1A, IB, JC, KI.
Antarctica: VP8's DJ, JP, JX, (Argentine Is.) VP8’s JN, JS,
JT, JU, (Stonington 1s.) VP8's JG, JJ, JW. The QSL situation
is as follows—VP8DJ via VPSHZ, VP8's FL, JG, JH, and JI
via E. R. Chilvers, 1 Grove Road, Lydney, Glos., VPSHS
via W2CTN, VP8's HZ, IA, JB, IC, KI, via VPS8HZ (UK
stations only via GINMH plus s.a.e). VYP8IN v
VE2AGH, VP8IT via VEIAS), VP8IX via GD3HQR.
VP8JZ via G3LEQ. VP8KD via K2JXY (UK via G3LDA).

VP8KE vig W4NIJF and VP8KF vla G3TWYV. Much credit
is due to DX News Sheet for this comprehensive list.

Those who still wish to work VKIRJ (Nauru) will be
relieved 1o learn that he hopes to put up a tri-band quad
during November, and will then be on 14, 21, and 28 MHz,

Reciprocal licensing agreements have now been concluded
between the US and Nicaragua, and between the US and
Eite. In future citizens of the countries concerned will be
allowed to operate in each other's country.

Although originally an RAF station, ZB2A is now used
by operators from all three services in Gibraltar, A favourite
frequency seems to be around 14,280 kHz.

As MOTA went to press PYOOK and PYOOM appeared
on the bands, giving their location as Santa Barbara Is.,
Abrolhos group (see DXpedition section), and asking for
QSL cards via PY280, (Mrs Sonia Rotenburg, R.Sta.Cruz
325, Sao Paulo 8, S.P., Brazil).
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PROPAGATION
PREDICTIONS

The highest level of sunspot actlvity has already been passed.
The decrease of sunspot activity is usually much slower than
the rise. For this reason the propagation predictions for
this month will be much like those of December 1967.

On undisturbed days 28 MHz will be open to all directions,
but to the Western USA only on favourable days, i.e. those
with above average F2 m.u.f's. Possibilities for working
Western North America will be better in Southern Europe
than places further north.

On 21 MHz all continents should be workable with cer-
tainty. The mid-winter conditions will also enable contacts
to be made with various zones via the long path, especially
with South America and East Asia. Contacts via the long
path are most favourable when the signal path approximately
coincides with the twilight zone.

Because of the long winter nights and consequently low
F2 m.u.i's. at night 14 MHz will cease to be a DX band during
the night, especially in the latter half, as it was during the
summer months. No noticeable improvements In this
respect will occur before the end of February or the begin-
ning of March. As on 21 MHz varlous DX zones should be
workable via the long path as shown in the diagram In detail,

7 MHz will take over from 14 MHz as the main DX band at
night, especially in the latter half. Basically DX will be possible
on this band whenever the greater part of the signal path lies
In darkness. During daytime 7 MHz will be ideal for local
and European contacts without interruption by the dead zone.
The seasonally depressed atmospheric noise level favours
DX traffic on 7 MHz and 35 MHz especially the latter. On
disturbed occasions local traffic on 3-5 MHz at night may be
interrupted by the dead zone, especially in the period before
sunrise,

The provislonal sunspot number for October 1968 from the
Swiss Federal Observatory was 1087, The period of greatest
solar activity occurred during the last twelve days of the
month, The predicted smoothed sunspot numbers for
February, March and April 1969 are 98, 87 and 85 respectively.
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Band Reports

The month preceding the writing of this paragraph
appears to have provided all degrees of openings for DX
ranging from excellent 1o all bands nearly useless. Fortu-
nately the Society’s 28 MHz and the CQ WW DX (Phone)
contests were just before conditions on the HF bands
deteriorated. Complaints have also come in from the LF
band enthusiasts that things are not up to their usual stan-
dards, although things could apparently have been worse
judging by the stations worked on 3-5 and 7 MHz!

Many thanks to the following for reporting the stations
listed below: G2HKU, GW3AX, G3HCT, G3HDA,
G3INKQ, G30LY, G3PQF, G31XZ, G3URX, G3VPS,
G3WTJ, G3XBY, G3XKV, G8JM, G8VG, SM2BYD,
BRS29862, AS5154, AS5637, AS5662, AS812, A5980 and
AG6081. Stations in italics are c.w., the rest s.s.b. unless
otherwise stated.

35 MHz—AP2MR (20.35), EP2GI (21.05), ET3USA
(22.00), WIFZJ/KP4 (00.47). Formerly WIBU), WOVXO/
KV4 (04.32), MP4BGX (23.50), PYICAD (21.55), TI2AP
(04.45), 4X4WN (20.30), SN2AAX (23.50), STSAD (01.50),
9HIBL (ex-G3MOJ, 21.10), 914BC (21.45), 9M2DQ (23.05).

7 MHz—AP2MR (21.40), COSRA (04.05), DUIFH
(20.07), HR2HH (03.22), JA’s IEKX, 2BAY, 6BJT (20.30),
KR6KN (20.00), WOVXO/KV4 (02.10), OA40S (06.05),
OX3JV (20.35), PJOMM (01.29), PZIDE (07.08. P.O. Box
1810, Paramaribo, Surinam), VE7VC (07.35), VK3BM/3ZL
(20.30), VU2DKZ (20.30), W6/W7 (07.00-07.30), YAIKO
(21.05) ZDS8Z (21.23), ZS1JA (22.00), 4AIWS (04.05),
4STAB (20.30), 9M2's DQ, MX (22.00), 9Y4ER (23.30).

14 MHz—APSHQ (1545), DUIOR (18.12), FBSYY
(17.50), FO8's BS, CB (07.12), FK8BG (06.00), HH9DL
(18.00), HS3AB (20.15), KW6AA (06.58), KX68Q (20.32.
89), KH6ER (12.15), KX6FN (05.38), MP4BEU (17.40.
Box 138, Bahrein), T/1QQ (21.45), VK9RJ (07.00), ¥POGD
(17.05 PO Box 275, Hamilton, Bermuda), VRIL (07.10),
VR2CC (07.20), VR4EL (07.23, 10.07 a.m.), VS6FX (18.30),
ZDYBE (07.10), 7P8AR (18.10). 7X25 X (19.46).

21 MHz—EAG6BD (12.20), FBSWW (16.45), FY7 Y1 (15.30),
HH9DL (16.45-23.30), JX3DH (17.37), KL7GGU (17.30),
KS6CX (09.10), OD5’s CS, FH (14.45 am.). SM5SWI|OY
(16.47), ST25A4 (17.40), VS6AA (15.10), YNIAA (16.40),
ZL1AIM (09,28), 601GB (19.05), 9G1FL (09.05. a.m.).

28 MHz—A2CAH (08.01), AP2MR (10.33), CT34S
(15.27). DUIFH (07.41), ET3USA (07.30), FGTTI/FS7
(16.00), HM1BB (07.43), HS3DR (07.27), HZIAB (11.33),
KA2NY (08.18), KR6NR (07.45), MP4BHA (09.21),
ODSLX (14.45), TI4FHC (16.40. a.m.), TJIAQ (12.01),
TU2CF (13.48), VK2FU ete. (13.42), VK6XX (08.02),
VK9IDJ (12.10), VP2ZAW (15.06), VP5CB (16.14 QSL via
K3NAU), VPSKF (15.24), VP8JG (17.50), VQ8CC (11.10),
VQIDH (09.15), VS6DR (10.05), VSIMB (10.30), VU2LO
(07.58), XWS8BP (13.30), YAIHD (12.22), ZD3D (12.09),
ZD9BE (10.09), ZFIEP (19.18), 4S7PB (09.25), 5R8®’s
AX, CJ (12.00), 7Q7RM (11.16), 914BC (16.21), 9LIKZ
(09.18), INIMM (10.45), IVINY (08.40).

Very many thanks are expressed to all correspondents,
and particularly to the following for permission to use
information from their publications: The Florida DX Report
(W4BRB), €CQ DX (A.R.L), the HKARTS Newsletter
(SN2AAF), Long Skip (VE3H)), QUAX (SM4DXL),
the DX'er (K6CQF), DX News Sheet (Geoff Walts), the
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Ex-G Radio Club Bulletin (W3HQO), and the DX’ers
Magazine (WABPD).

Your scribe would like to wish all readers everywhere a
very Happy Christmas and an equally happy and peaceful
New Year,

QTH CORNER

EADAH Jose M. Manzono, Avenida Aragon 282, Madrid 22, Spain.

ELzBC PO Box 251, Monrovia, Liborla,

HBIET/EAD via HBUET, 25 Chemin Bonvent, 1218 Gosaconnex, Ga., Switzer-
land,

IXSMF/EAD via HBOMQ, Felix Suler, Hauptstr, 13, 5742 Koelliken, Ag.,
Swilzerland.

FLEDG Guy Danancher, Hospital Peltier, D]iboutl, T.F.A.l

FRIZR/G (4/11 to 21/11) Jean Plerre Viode, B.P. 130, St. Plerre, Reunlon
Is.

FY1YQ via WA4GQM, Paul Gallagher, 392 Byron Drive, Memphis, Tenn.,
USA.

HLSTF via WACYC, Reginald Cain Jr., P.O. Box 729, Phoenix Cily, Ala.,
USA, 36867.

KCiUSX via KIUZM, Francis Smith, 6928 Lynford 51., Philadelphia, Pa.,
usa.

oXsAY via VE3DLC, R. J. Kreger, 30 Zenith Drive, Scarborough, Ont.,
Canada,

PX1BW via W2GHK, Box 7388, Newark, NJ, USA, 07107,

TAIX via WATGQA, Kay Hargls, 2695W, 5750 5., Roy, Utah, USA,

TLEGL QSL Mgr. VE2DCY, 8900 Lacordaire, St. Leonard de Port Maurice,
Que., Canada,

VHK2BKM/VK2 via W2CTN, 158 Ketcham Av,, Amityville, NY, USA, 11701,
VPINA (Ocl. 26/27) KOGZK, Jack Kohl, PO Box 312, Ripon, Wis,, USA,

VPEKH (S. Shetlands) via GINMH, 24 Hook St., Hook, Nr. Swindon,
Wilts.

vasaci Jada Soobarah, 47 Labourd is Av., Qualre Barnes, Mauritive,

VSGDR Philip Wignt Jr., PO Box 16321, Hong Kong.

WCIGSC vila W4DQD. Larry Price, Box 2067-Georgla Southern Branch,
Statesboro, Ga., USA.

XE1PLJ4A4 4A1J, Jose Levy, M. Harrera 234, Box 200, Colima, Mexico.

XWICR via W2CTN (see VK2BKM/VK2).

zB24Y via K3RLY, Bud Kellam, 35 Allview Drive, Elliott Clty, Md., USA.

ZDEDG Dave Adkins, c/o BBC. Ascension is.
ZDeJL Dr John Lynn, c/o Cable and Wireless, Ascension ls.
ZDERB now R, |. Buckby, 62 Whealloy Av., Corby, Northants,
ZFIEP vla W4PJG, PO Box 1647, Fort Myars Fla,, USA, 33902,
VE3IEUP/5H3 vla Canadian DX Aes'n, PO Box 717, Sin ** Q ** Torento 7, Ont.,
Canada,
SIALS Nick F Chinga dary Schogl, PO Box 448, Nyarl,
Kenya,
GavJI/aR1 John Steel, Cable & Wireless (W.1.) Lid., PO Box 230, George
town, Guyana.
RSGB QSL Buresau, GZMI, Bromley, Kent.
1968 COUNTRIES TABLE
160m Bom m 20m 1im 10m Total
GIOLY — L] 18 139 108 ] 382
GBJM -_— —_— 8 200 118 81 405
GITXZ 5 30 L] 25 68 B2 229
GiXBY 4 0 40 78 90 54 283
GlIIAR 4 33 40 24 101 28 as7
#a2BC - - 17 108 64 &4 241
GEVG L] 18 27 a8 58 58 210
GivJG - 2 10 18 2 59 m
GIPQF 10 28 38 65 12 o4 215
GITBK 3 & 28 0 3 2 128
SEMIBYD - 16 16 B8 25 1 126
GIING 12 1B 22 1 20 14 105
GIVPS 13 27 18 7 13 13 187
GiXpv 15 10 17 a8 1 18 29
AS662 13 39 60 135 144 144 542
BRS30094 10 1 0 157 150 m 490
BRS25429 3 57 80 178 141 114 568
4 2 35 161 163 02 AT7
BRS27808 4 27 17 168 138 T 473
ASI54 3 29 0 153 27 B4 428
A48SE 14 55 50 187 103 89 459
AS4E9 —_ 10 L] 10 1] 1] 272
A5850 7 23 20 66 ] (3 257
AS135 5 24 3 115 L) 58 318
BRS28108 2 32 46 86 2 a2 270
ASES2 5 15 1 110 114 1 256
A2 14 2 38 58 60 60 213
AS%43 10 42 30 83 65 33 233
AS1Z0 2 k1 31 81 53 44 242
AGDIS 6 18 30 65 B3 43 213
AS5468 5 21 23 108 a8 28 218
Agos1 - 18 12 &7 62 _ 147
A5459 L] 28 k2 a4 k1 20 210
ASE10 10 m 17 as 25 3 191
AS4ST 3 24 3 1 18 L] 3
- —_ 42 —_ — - 42
(This month's table Is In order of 15 plua 10m totals).
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FOUR METRES AND DOWN

By JACK HUM, G5UM*

Sixty-Eight
ANOTHER Christmas imminent, another opportunity for

expressions of a goodwill which, in most areas of human
activity outside amateur radio, barely outlasts the season,
more’s the pity. Let us be thankful that inside amateur radio
the goodwill is year-long, and nowhere more so than in the
particular spectrum with which this feature deals. For it is in
the v.h.f. and u.h.f. regions that the “self training of the
licensee in communication by wireless telegraphy,” as our
licence puts it, develops in all its diversity because knowledge
is willingly shared by the people who work within it.

It would be a sad day if this spirit fled out of the window
with the appearance on the operating desks of amateur radio
of little black boxes whose owners, ignorant ol what went on
inside them, had no answer to the layman’s observation
“ But can’t you do it just as easily with the telephone?”

That this gloomsome prospect is nowhere in sight on the
metre-wave scene has been emphasized time and again during
the year now closing, The scene’s top two events—Conven-
tion in April and Field Day in September—attracted record
numbers of participants. Difficult bands have been opened
up as new challengers attempted them. On 4m and down
* communication by wireless telegraphy ™ (a semantic
curiosity includes speech within the definition) has been
established over distances once thought impossible, even
to the moon and back.

With so much to do in the metre-wave spectrum, and so
many developing techniques to master, it is not surprising
that the insatiable thirst for knowledge which exists among
the aficionados of v.h.f. and u.h.f. is accompanied by the
slightly bothering thought that * it’s difficult to keep up.”
In one particular area, that of single sideband transmission,
the prospects of pushing a penetrative phone signal to
distances once workable only on c.w. have been smothered
by the daunting technical difficulties of building adequate
gear for the job.

It was with these considerations in mind that the Society
decided to put on at the LE.E. last month a lecture-meeting
intended to give guidance to those wishing not just * to have
a go" but to do the job properly. The occasion was an
important one, and deserves the extended amount of space
we now give to it below.

§.8.B. at “ The Institution ”

The date was Friday, 15 November, and the place the
Institution of Electrical Engineers’ building on London’s
Thames Embankment, venue of many historic RSGB
gatherings in the past. The speakers were Geoff Stone,
G3FZL, who is the Society's V.H.F. Manager, Robin

* Houghton-on-the-Hill, Leicester LE7 9JJ. Send reports for the
January issue by 4 December and for the February issue by 13 January,

Greenwood, G3LBA, Tony Griffiths, G3IMED, and Richard
Pett, G3SHK.

““ If amateurs embark on a better means of communica-
tion they must do the job properly so that it doesn’t get a
bad name,” said Geoff Stone, in opening the proceedings.
There was some evidence that s.s.b. at v.h.f. had been getting
a bad name; hence the formation of the new V.H.F. S.S.B.
Sub-Committee of the Technical Committee. Hence also the
present meeting, its purpose to make people competent 1o
judge s.s.b. designs for themselves.

What specification should amateurs aim for ? After declar-
ing that they should aim to do better even than the profes-
sionals and thereby keep their house in order, G3FZL
considered the case of typical v.h.f, and u,h.f. transmitters
to show how the spurious level would need to be kept down
to microwatt proportions, better than minus 90dB within
the band and minus 60 outside. Amateur transmitters are
required to cause “ no undue interference ™: a spurious
level of even minus 60dB was undue, and could in unfavour-
able circumstances cause interference.

Stating that ‘' we are anxious to get the maximum number
of s.s.b. operators on to 2m with minimum trouble to their
neighbours,”” G3FZL said the transverter approach was now
so widespread that the lecturers proposed to concentrate on
it alone, though the ultimate technical solution is to build a
specially designed v.h.f./s.s.b. transmitter. To set the scene for
the subsequent speakers he described the performance of a
home-made transceiver/transverter combination which gave
four spurii at minus 30/35dB, seven at minus 60/68dB and
some more at minus 90dB: a near neighbour could hear at
least 14 signals from it. It was necessary to find out the origin
of the spurii and as a first step he had investigated the per-
formance of 2 h.f. equipments, one a well-known amateur
band transceiver and the other a professional transmitter of a
similar power rating. The former had one spurious at a
minus 35dB level with the remainder better than minus 60dB,
while the latter had a number of spurii, harmonics of the
nominal frequency, at around minus 25dB.

The next speaker, G3LBA, took up the point of proximity
cffect by postulating the case of two stations beaming at
each other with 10dB gain arrays and 100 watt transmitters
(whether c.w., am. or s.s.b. didn't matter). Given line of
sight conditions it could be calculated that at 2 miles there
would be 36 millivolts (yes, millivolts!) at the receiver, at 8
miles 9 mV, and at 32 miles 2} mV. This gave an idea of the
possible strength of spurious emissions.

He then described in much detail how effectively tne
situation could be improved by the use of appropriate
filters within and without the s.s.b. transmitter.

The third speaker, GAMED, described mixer circuitry,
and especially the QQV03/10 approach (* the most popu-
lar ). Of the methods available, he suggested tuning the
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push-pull grids to 14 MHz, the sideband injection loosely
coupled to the centre of the coil, and 131 MHz from a
crystal controlled chain centre-tapped on to the same coil.
This provided good inbuilt selectivity and reduction of spurii
and being balanced reduced the level of the oscillator chain
signal, He emphasized the dangers of starting with a crystal
of too low a frequency: harmonics would come out of each
stage on the way up. A simple transistor overtone oscillator
above 30 MHz was the most satisfactory way of minimizing
the risk of unwanted harmonics although even certain
frequencies above 30 MHz must be avoided.

As for receivers, obvious requirements were for stability
(how ridiculous to have to say to a station “Sorry, 1
missed the first few words.”); a bandwidih half that required
for a.m.; a level of b.f.0. injection much increased over that
provided by many older receivers; and audio a.g.c., invalu-
able when excursions of s.s.b. speech might vary between
3 and 120dB.

As for so-called shock excitation, he scouted the idea that
s.s.b. is guilty: it is simply that a big local signal drives the
latter stages of the receiver into grid current. Answer: reduce
converter gain. In his own experience a distant station close
in frequency to a powerful local s.s.b. one was much easier
to work than if the local had been on a.m.

The fourth speaker, G3SHK, dealt with the oscillator
chain that would provide the v.h.f signal into the mixer
systems already covered by G3IMED. To develop the latter’s
recommendation to start with as high a frequency crystal as
possible, he displayed a chart which compared harmonics
from a 28 MHz sideband source with the harmonics to be
expected from a c.c. chain, using a variety of crystal fre-
quencies. The resultant unwanted products ran into scores,
many of them capable of putting spurii in or near the band.

After explaining the pitfalls of injecting from a 28 MHz
source G3SHK recommended trying subtractive mixing
instead of the more usual additive, even though this might
play havoc with the tuning arrangements of certain commer-
cial rigs! Subtracting from a crystal chain frequency well
above 146 MHz helped keep c.c. harmonics farther apart.

From the ensuing discussion space allows the recording
of only one comment, but a significant one: G2NH, in the
thick of the London sideband belt, reported that during the
11 November S.S.B. Contest on 2m he detected virtually no
spurii at all—a tribute to the high design standards at present
in use by many stations.

G3FZL wound up by saying ** Don’t be frightened about
trying s.s.b. on 2m. If you do the mixer sums correctly and
filter the h.f. s.s.b. feed you should have an excellent signal,”

Finally, G3DAH in proposing the vote of thanks con-
gratulated the four speakers on presenting a valuable two-
hour practical and mathematical session. He put in a plea
for more contacts to be made between s.s.b. and a.m.
stations—a thought which most readers of this page will
heartily endorse.

The FM Mode

So much, then for sideband. Another mode finding
increasing favour (it is in general easier to set up than s.s.b.,
and offers virtual freedom from audio breakthrough in
nearby TV receivers) is frequency modulation.

To those who have not yet tried it by one or other of the
methods which are described in the literature there will be a
special appeal in the G8ACC device described in detail in
the last two issues of Radio Communication (it deservedly
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won the ** Horace Freeman Trophy " at the show). Varactor
multipliers have come in for some hard words by reason of
misuse or maladjustment, but ** amateurs familiar with r.f.
power transistor techniques "—to quote the warning at the
head of the GBACC article—should be able to sidestep the
pitfalls if the constructional and setting-up details are
meticulously observed.

The G8ACC design is for 70cm where at the present time
the amount of f.m. to be heard is about equal to the amount
of sideband—very little. It should help to promote more,
especially during field days, where its superb portability
and modest thirst could quite transform many outdoor
transmitting events. There are advantages with the fum.
mode which make it particularly suitable for use with semi-
conductor devices. The main problem with f.m. lies in the
receiving side. Few amateurs have f.m. discriminators, so if
not by chance G8ACC has designed a simple f.m, detector
which can be built in an hour or so. This unit will be the sub-
ject of an article in Radio Communication shortly.

On 2m frequency modulation is now in extensive use, if not
to the same extent as s.s.b, [f its protagonists were minded to
pass on through ** Four Metres and Down > some technical
details of what they use, and the receiving set-up is just as
important to know about as the transmitting, they might
encourage others to join them.

Tone A Again

News of the Auroral opening at the end of October was
noised around on the bands very quickly, following the
pattern set by previous manifestations, i.e., that one or two

One end of the 13cm link established during the recent tests
on the 2300 MHz band between G3BNL/M in the Cotswolds
with G3EEZ/P who was 52 miles away near Wolverhampton.
Les Sharrock, G3BNL, by starboard tail light, The 70cm aerials
used for the essential talk-link may be seen just below the
13cm dish. Subsequently signals were lifted over an 80 mile
path. The tests are planned to continue when ' portable'
weather returns next year.
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BEACON STATIONS

Nominal Emis- Aerlal

Call-sign Location Frequency sion Direction
GB3ANG Craigowl! Hill, Dundee 145950 MHz A1 S
GB3CTC  Redruth, Cornwall 14413 MHz 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 434000 MHz F1 N/W
GB3sSX Crowborough,Sussex® 28-185 MHz A1 E/Omnl
GB3VHF  Wrotham, Kent 144500 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
24 October 08.46 GMT 420 Hz high
29 October 14,13 GMT 1070 Hz high
5 November 15,20 GMT 1021 Hz high
12 November 18.30 GMT 1170 Hz high

operators, observing Dellinger fade outs on the h.f. bands,
decided to try a “ CQ A ™ on *“ Four ™ or “ Two.” Others
heard them and did the same, and before long logs were
being filled up with choice DX.

Thus on 4m on 29 October there was no more than
scattered c.w. activity, when a minor Aurora seemed to be
developing. Two days later a dozen or more were on. Next
day, | November, the numbers had doubled again.

Apart from going out after the DX two of the band’s
keenest operators, G3TCT and G3WBQ, both in Surrey,
did some systematic observations which the RSGB Scientific
Studies Committee ought to be finding useful. (They have
sent a detailed report.) They comment particularly on the
peculiar things which were happening to the GB3GM signal
from Thurso, normally audible by meteor scatter in the
south of England but completely absent on a number of
occasions when a high meteor count should have brought
it up out of the noise, * possibly indicating Auroral absorp-
tion between Thurso and the S.E. of England,” suggests
Trevor Brook. G3WBQ.

Much farther north, at York, G3UUT, too, remarks on
the fAeeting character of the GB3GM signal on ** Four,”
when the Aurora was at its maximum. He asks if anyone
heard on the night of 1-2 November a very strong Auroral
carrier on 70-3 MHz which, not being keyed, could not have
been GB3GM. It drifted somewhat, but regrettably failed to
identify itself. On 2m some attenuation of the nearer
beacons seemed evident during the Aurora, but SM4MPL
and DLOPR were very strong, as they had been on previous
openings of this kind.

Several operators comment on the value of BBCI at
Meldrum as a pointer to Auroral possibilities. Its sound
channel is on 58:25 MHz horizontally polarized. Could not
the GB3ANG beacon, which is in roughly the same area,
be arranged lo radiate northwards? asks G3UUT, adding
“...a wasle of a potentially good beacon well positioned
for Aurora.”

At Storrington BRS15744 as well as hearing much DX on
2m and 4m noted that the Aurora was causing big lifts on
the chart trace which is the output of his 136 MHz radio

telescope. They began on 30 October, subsided on 31
October and were emphatic on 1 November. But these were
midday readings: by most accounts, 31 October did produce
some DX later in the day. For example, GW3FSP in South
Wales worked GI, G, PA, GW and GM in quick succession
that evening, on a beam heading of almost 045 degrees.
By the next day the beam heading required had swung
round to 015 degrees—the “ moving Aurora ™ effect many
have reported at various times.

The same phenomenon was observed by GM3GUI, who
describes the Auroral opening as ** unique as far as [ was
concerned because of the easterly bearing of signals and
because of the sudden shift of bearing from time to time.”
A comprehensive log—mainly reception—which Alex
kept over the Aurora period is with the Scientific Studies
Committee.

Tailpiece to the Auroral opening: GM3KSU remarks
with humorous ruefulness that on going up to Edinburgh
Observatory where he has his ** Stroke A * station he noticed
that the 4m chart recorder output showed that GB3GM had
been thundering in. Then he remembered that the previous
night BBC1 had had cause to apologize for interference on
Rosemarkie TV up in the far north. “So I sat, wondering
what the cause of the QRM might be! Ah well, I'll know next
time ™ he says.

Now for DX of a different kind. ...

“TA” and “ TE ” from Gib on “ Six

The Gib-twins ZB2BC and ZB2BO continue to show what
can be done on * Six.” Following their success with trans-
equatorial contacts reported here last time, a transatlantic
one has now been achieved: ZB2BO has just worked
KV4FU, **We are hoping for further openings possibly to
W " he says. Already John has worked ZS3E and ZS3B on
the 50 MHz band; so has ZB2BC plus 3 ZE stations besides,
And all we in the UK can do, it seems, is to stand on the
sidelines and applaud; if only we had “Six.”! The 6m
amateur band is the most interesting and fascinating
(propagation wise) v.h.f. band. However, it was taken away
from us decades ago and its return seems most unlikely. The
worry is channel 2 t.v.i., but in the same way that many have
coped with the channel 5 problem on 4m, could we not do the
same with channel 2 on “ Six " ? In the meantime if by any
chance anybody in the UK is hearing amateur signals on
* §ix,” * Four metres and Down > would like to know.

Plans and Modes

Few if any dissident voices have been heard objecting to
the new 4m band plan shown in the diagram on this page in
October.

Trevor Brook, G3WBQ, of Effingham in Surrey
especially likes the recommendation: ** No cross channel
working when on 70-26 ™" and goes on to suggest that s.s.b.
should never be used on this national calling channel to
avoid annoyance 1o the increasing number of stations using
squelch systems in their receivers on ** Four." He welcomes
the choice of single sideband frequency as 70:65 MHz. * In
years to come it may expand to become a sub-band several
tens of kHz wide without intruding on established operation
on the band,” he observes. But in re the reading of weak
signals among the strong ones, subject of recent comment
here, he hopes someone will come up with an article in
Radio Communication describing transmitter and receiver
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Four Metres and Down Certificates

70 MHz Transmitting Section

1 GIEHY 18 GAPHG 35 GIFWD
2 G3PJK 18 GC30BM 36 GI3HCG
3 G2AIH 20 GITLAIP 37 G3LAS
4 GIOHH 21 GI3HXVY 338 G3HRH
6 G3IKEUIP 22 G5UM 38 GM2UU
6 GINUE 23 G30JE 40 GISPGG
7 G3lUD 24 GISEK 41 GIVPK .
8 GGNB 25 GIRWM|P 42 G3RLE
2 GAPD/A 26 G3IFOW 43 G3UFS
10 GSFK 21 GIPPG 44 ZB2VHF
11 GINDF 28 GIFIJ 45 GIOUL
12 GIMV 20 GAGGL 46 GIUUT
13 GISHXV/P 30 GIRDO 47 GENU
14 GISKR 31 GINJF/P 48 GI0ZJ
15 GIOUF 32 GIRWN/|P 49 GI3HCG/P
16 G3BNL 33 GANUE|P B0 GIIPGG/P
17 GIPMJ 34 GIAZI 81 GauBx
52 GIVSA
B3 G3NKL
54 G3JHQIP
B5 GIJHM/A
70 MHz Senlor Transmitting Sectlon
1 GISKR 2 G3RWM/P 3 GIFDW
70 MHz Recelving Section
1 BR315T44
144 MHz Transmitting Sectlon
1 GIHBW 26 G8VZ 51 G3INLR
2 GIBLP 27 GzAXI 52 GM3LDU
3 GIMTI 28 GIYT B3 GICKQ
4 G5YV 29 G5UM 54 G5HZ
5 G3BNL 30 GIEJO 55 GINNK
6 GIMCS 31 G3PBV 56 GBGN
7 G3LAR 32 GIFDG 57 GSZT
8 GiCOo 33 G30SA 58 G2PL
? G3BA 34 GIJILA B9 G3IFZL
10 GW3MFY 35 GC2FZC 80 GISAR
11 GIDFL 36 G3BOC 61 GINUE
12 GINADQ 37 GAMTI/M 82 PAOEZ
13 GINNG 38 G30JY (new QTH) 63 GIAHB
14 GIOJY 38 GIIWQ 84 GIPTM
15 GIKPT 40 GANOH 65 GILAS
16 GIJYP 41 GIPSL 68 GIRMJ
17 GIKMT 32 GILBA 67 G2CDX
18 GIOHD 43 GIFUR 88 GIORL
19 GIBBR/A 44 G2BJY 69 GRODHVIP
20 GIHRH 45 GIMRA 70 G3FIJ
21 GMIEGW 48 GIAGN 71 GICEM
22 GI3OFT 47 GIMOH/P 72 GIHRH/P
23 G30BD|P 48 GIGMY 73 G3BDS
24 G2ZHIF 49 GIGGK 74 GIFNM
25 G3JDN 50 G3MDH 75 GIMV

designs that will allow interference-free operation less than
75 kHz away from strong signals, as will be necessary if
several local stations attempt to use the c.w. zone simul-
taneously!

Both G3IWBQ and G3BLP, John Haydon of Woldingham,
write in to support the G3EDD advocacy of split channel
working on v.h.f. As John puts it: ** 1 don't want a dozen or
more stations replying on my own frequency, including
maybe the strongest not being the one I wish to work! " He
goes on to voice the reminder that in split working the whole
band needs to be tuned...* only the segments you are
beaming at need to be given priority, though this is difficult
with a typical s.s.b. receiver having four 500 kHz bands.”

Comment on similar lines comes from G30EJ of Stockport
with the observation: ** Surely it is preferable to be able to
read at least one of a number of stations on a clear off-
channel frequency as opposed to an unreadable conglomera-
tion of signals on the calling frequency.” The low power and
weak DX signals get a better chance, too, he thinks, and
* patronizing pickaback contacts can be dispensed with.”

Where single sideband operation is concerned the situation
is of course that co-channel is a sine qua non. One of its
advocates, G3IMNQ, a pioneer of s.5.b. on v.h.f. (and more
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78 G2BQ 81 GACO 8 GIBNC
77 G3KHA B8 GIETH 99 G382ZX%
78 G30OHC B9 G2WS 107 G3UKY
79 G3SHZI B0 GINJFIP 101 GCIOBM
B0 GIPKT 91 Gwacaey 102 GIFVC
81 GAUFA 92 GATLAIP 103 63BJD
82 GIRST 83 GAFO 104 G3PWJ
83 G5NU 84 GITDR 108 G2ATM
84 G2BHN 95 GSUM/P 106 GAISX
85 G3ozZP 98 GM2zUU 107 GIUsSK
88 GWIKYT 87 BaUUT 108 G3ouUL
109 GaUlK
110 6362J
111 GIEJA
112 GIIHM/A
113 GSAAZ
144 MHz Senlor Transmitting Section
1 GICCH 7 GENB 13 GIPTM
2 G3FAN 8 G3EDD 14 GENU
3 G5MA 8 G3HRH 15 GEGN
4 GIBLP 10 GaGP 10 GIKHA
5 G3Co i1 G3LAS 17 63A0S
6 GaBA 12 Glmy
144 MHz Recaiving Beclion
1 BRS22550 & BRS20108 11 BRS23140
£ BRS22322 7 AMTO 12 BRST323
2 BRS15822 B A4D48 13 A3942/P
4 BRS15744 9 BRS21067 14 AlgR
B NLG8T 10 A4
144 MHz Seanlor Recelving Section
1 BRS15744
432 MHz Transmitting Sectlon
1 GINNG 14 GBAEJ 27 GBAWOD
2 GIKPT 15 GBAGGE 28 GAAXP
3 GILHA 16 GBAGUIP 29 GSAHE/P
4 G3BNL 17 GIPTM 30 GBAOD
B G3MCS 18 GBAAYIA 31 GEAWW
8 GBAAZ 19 GBAGQ/A 32 GBAKT
7 GBABP 20 GIHRH 33 GBANS
8 GaAaHS 1 GaAJU 84 GBARD
8 G5UM 22 GSARM 38 GBAIE
10 GBACQ £3 GBADP|P 38 G3IPKT
11 GWBACE 24 GBAUE 87 GBATK
12 GWBACG/P 25 GAGN 28 GBACP
13 GBAHQ 26 GBAQA 89 GBAQZL
40 GBARC
41 GBAVL
42 GBART
43 GBNU
432 MHx Receiving Bectlon
1 BRS15744
432 MHz Senlor Transmlitting Section
1 GIMCs
1286 MHz Tranamlitilng Section
1 Gamcs

recently author of a forward looking article on a vest
pocket exciter, (Radio Communication for last June) finds he
cannot go along with the G8VN criticisms of the mode
printed here last time. He feels that as the QRM-level on
*Two ™ increases with the appearance of more a.m. stations,
the value of single sideband is enhanced: it doesn’t produce
any heterodynes. And he will not agree that there is anything
“ brute force ** about it: **...in fa_t. everything has to be
done without force, i.e., linear amplification starting with a
modulated signal in the milliwatt region. by contrast with
the a.m. situation, where modulation applied at the high
power end of a transmitter is in roughly the same quantity
as the r.f. coming out! >

Orpington's Bruce Hackney, G6YP, springs to the defence
of s.s.b. and challenges the often-expressed opinion that
it is a ** brute force " method. Offering the reminder that
a watt is still a watt and produces the same signal power
into a receiver whether it is s.s.b., a.m., or c.w., he recalls a
2m QSO with an a.m. operator who offered some s.s.b.
* with the same peak envelope power as the a.m.,” with the
predictable result that both sounded the same. As for superb
audio quality on v.h.f., “ Yellow Peter ™ remarks that little
more than about 2 kHz is required for communication, so
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“ throw away the hi-fi audio into the transmitters and clean
up the output of these transmitters...a given effort if
applied to cleaning up a.m. on 144 would yield a greater
return than the same effort devoted to putting s.s.b. on the
band.”

These will be regarded as challenging remarks by those
who still believe in ** BBC quality " and feel that v.h.f, is
wide enough to accommodate it, even if the h.f. bands aren’t.
Any comments from their neck of the woods?

Certificate Holders

A slightly increased space allowance this month gives us
the opportunity to include once again the table of holders of
“ Four Metres and Down ™ certificates for its half-yearly
showing.

As always, the key to success on the certificate front is not
just working them but getting the verifications in afterwards.

Assuming that GBAAZ, the first Class B licensee to secure
the 2m certificate, came on to “Two™ as soon as it was
released, it has taken him about six months to contact the
needful five countries and 30 counties and get their QSL's
in—not at all a bad rate of batting in a year devoid of any
sensational openings (though with plenty of contests to help
the numbers to accumulate). Other G8-men need not lose
patience if their own QSL-in rate is a bit slower.

Of course, 2Zm being what it is everybody would expect
most ** Four Metres and Down * awards to be earned on
this band. But as a measure of performance and technical
progress it would be good to see more claims coming along
for ** Twenty-three,” It is about time some additional call-
signs appeared in the 1296 MHz category to relieve Bill
Hawthorne’s solitary state as the only certificate holder here.
The cards with which he won it were illustrated on this page
last January.

V.H.F. Personalities: No. 4
Arnold Mynett, G3HEW

* He must be a perfectionist.”” This is the reaction which
most people feel after looking at, listening to or reading the
work of Arnold Mynett, G3HBW. His home built equipment
submitted for entry in the Constructors’ Competition at the
annual V.H.F./U.H.F. Convention has a style and finish
to it enough to demoralize those less gifted with hand and
brain, though it could set them an example. And to hear him
on the air is a lesson in communications procedure; even
allowing for the fact that he is blessed with a call-sign which
has a_specially rhythmic swing to it, his manner of sending

fﬁﬁ"‘
E‘.fn

Arnold Mynett, GIHBW, with the 2m transceiver using
three phase locked oscillators, which secured for him the

constructors' trophy at the 1968 V.H.F./U.H.F. Convention.
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telegraphy prompts the remark: I could listen to that for
hours.”

As for his writings, he has been responsible for much work
that opens up new avenues of investigation to the experi-
mentally minded amateur. When FETs were new he wrote
three authoritative articles for this journal on equipment
which the ordinary man could make: he must have spent
dozens of man hours building, testing and authoring it.
Frequency synthesis, new to most of us now, was his subject
earlier this year at the Convention. Through his advocacy,
many know more about it than they would otherwise have
done.

Proffering praise for G3IHBW constructions brings from
Arnold a characteristically modest reply: * But you didn’t
see those that fell by the wayside,” or some such remark
about the high reject rate that preceded completion of the
final job. And as for that ** perfectionist " description he
doesn’t like it at all: he feels that the perfectionist never
actually manages to finish anything!

Arnold Mynett’s unassuming exterior paradoxically
makes him an ideal choice for positions of authority: the
quietly spoken opinion expressed at the right moment has
often clinched a decision by the Society’s V.H.F. Committee,
of which he has been a member for very many years. When
the 120 members of the Harrow Radio Club wanted a
technically orientated chairman to lead a constructional
project they turned to G3HBW. As a result many scores of
v.h.f. transmitters and converters (plus a few 160m rigs to
show he is not prejudiced!) were built to standard designs.

By persuading members to help themselves in this way
HBW was instrumental in promoting much more local
v.h.f. activity than would otherwise have developed. He
emphasizes that several of the equipments which were de-
signed ** were the excellent products of G3PFR . .. you can
tell they're not mine because they all worked first time! ™

With all the above preoccupations, not to mention a job
with GEC which involves him in advanced systems of
telephony, G3HBW doesn't get on the air as much as he
oncedid. But not many portable contests come round without
his voice being heard behind the microphone at G3EFX/P,
the Harrow Club call-sign, located probably in a county of
low v.h.f. activity such as Dorset or Oxfordshire, which will
give special pleasure to others to work. That is G3HBW
all over, ready to place his services and skills at the disposal
of others.
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Progress on “ 13"

Development of the 13cm band continues to follow the
pattern set earlier by 23cm, and before that by 70cm. What
appeared at one time to be difficult becomes accepted—and
it is noteworthy how many of those who helped open up the
lower u.h.fs in earlier years are now applying the benefits
of their experience to the 2340 MHz band.

One of these is G3FP, Bernard Arnold of Thornton Heath
in Surrey, whose quiet plugging away at the problems of
70cm and then ** 23 ** put him much in demand for * getting
started  lectures at meetings of the London U.H.F. Group
and other societies where the realization existed that it is
on the *“ ultra highs ™ that the true future of amateur radio
lies. Now G3FP has equipment capable of pulting a regular
nightly signal on 13cm over the 40 mile path out to G3IMCS
of High Wycombe—and the accent is on “regular.” Nearly
always he is 89 at the High Wycombe end, and comparable
with the 23cm signal. Some of the success comes from a good
converter there, some from the efficacy of the G3FP set-up
of varactor final feeding a trapezoidal aerial (see November
1966 RSGB Bulletin) focused by a 3 ft. expanded aluminium
dish,

Normal procedure is that G3MCS and G3FP link up first
on 70cm before Bernard transfers to 13cm to continue the
contact in the duplex mode. Soon it will be full two way:
the G3MCS transmitter is nearly ready for commissioning,
QQV03-20A on 384 MHz, 2C39 on 1152 and DET22 on
2304 MHz delivering 1-5 watts, of which, says Bill, half is
likely to be lost on the way up the Uniradio 67 to the 2 ft.
solid dish.

One of Bill's neighbours, GS8AGM, has a transistor
converter on 13cm displaying a fantastic order of stability—
and the oscillator is on about 2000 MHz. It employs a
hybrid-ring arrangement to isolate oscillator from front-end.

Which Locator?

Earlier this year members were invited to send for a
questionnaire on which to express their opinions on location-
fixing systems for use on v.h.f. A good job of work has been
done by G3TUX in processing the replies received.

In total 59 members returned the questionnaire, which to
the writer personally seems to be a small proportion of those
who regularly engage in v.h.f. and u.h.f. contests and are in
the habit of exchanging location information.

A. preponderance of those replying said they frequently
took part in contests and favoured a grid locator system—and
Georef was favoured by 73 per cent.

In his report G3TUX offers inter alia the following con-
clusions: Generally speaking, the majority were in favour of
Georef, some quite strongly so. On the other hand, some of
those preferring QRA were equally violently opposed to
Georef. Objections against Georef seemed mainly to be that
it gave unnecessary accuracy, and that it could not really be
expected to replace the QRA system now firmly established
in Europe.

In favour of Georef, people commented on its accuracy,
simplicity, the fact that it is a standard locator system with
world-wide application, and that maps are readily available.

Finally, one person suggested that Georef might be given
a trial run during a 4m contest. This would obviate any con-
fusion with European stations who cannot use ‘‘ Four,”
although not necessarily all that easy to organize,
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TELEGRAFYERNET
NORGE

‘*Have given up short-wave listening and thoughts of the
RAE...now concentrating on DX television reception " says
BRS27148, Denis Boniface of Ripon. The illustration shows
the sort of picture his equipment will resolve, a Norwegian
test card identified on 4825 MHz, in spite of the fact that
tropo openings have not been frequent this year (that wet
summer). Before long Denis hopes to be sending reports to
G6 ** Stroke T " stations.

Cumulative for ““ Four ’?

Support for the G5NU suggestion of a 4m cumulative
activity contest comes from G3UUT of York. Have it on
Sunday mornings, he suggests, clear of any existing 4m
contests,

Remarking that he ** is a bit fed up with these brute force
letters,” he thinks that nevertheless it would be intriguing to
run a low power field day on 2m, with a maximum of 5 watts
in and a multiplier for lower powers still. *“This would really
show up deficiencies of operating, aerial and site.”

It certainly would. Passed to the V.H.F. Contests Com-
mittee for mulling over.

Listen out especially for...

...GB2HQ on 70-26/70-2 and 144-7 MHz from the new
RSGB Headquarters during the * Open Weekend ™ on the
14-15 December (further details of the * Open Weekend
appear on page 815 in this issue).

... the University of Southampton Club station, G3KMI,
on 70-26, 70-415 and 70-17 MHz, operating lunchtimes and
most evenings, with concentration on Thursday evenings.
A 4-element beam at 45 ft. promises good signals into the
JXK converter and out from the modified Pye baser at 24
watts.

... G8AYN, a member of the G3KMI team, operates from
his lodgings on 144:156 MHz on Monday and Tuesday
evenings, Sometimes a colleague’s callsign, G8CCG, may
be heard from the same rig and address, 99, Bellemoor Road,
Shirley, Southampton.

...G8CEF, Desmond Walsh, *Sedan,” Stock Lane,
Ingatestone, Essex, who is collecting equipment together to
make his debut on “ Two.”™ As a native of EI he hopes to
operate from Waterford, Kilkenny and Tipperary come the
holiday months of "69.

..+ FIAHZ, G. J. Paul, of St Gatien des Boise, pt L’Eveque,
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Calvados 14 (who incidentally is also A5711). He beams on
the UK every Monday and Tuesday from 20.05 to 21.05
GMT and operates on 145-139 and 145-239 MHz (no, the
DX is not always at the bottom of the band!) He has 6 watts
into the 9-element well sited at almost 60 ft.

... GBAPX/M on 2m near Newcastle on Tyne, 21-28 Dec.
and Bristol 29 Dec.~2 Jan. For skeds write W. H. Jarvis,
Royal Masonic Senior School, Bushey, Herts (WD2 2LN)
... GM3KSU who seeks 4m schedules with any stations
well to the north of Edinburgh. Write him 35 Howard
Place, Edinburgh 3.

Tech Corner
From G2CUZ (Norman Horrocks of Southport):

I was very pleased to read the comment on 4m TVI and
the fact that most of it occurs only from phone trans-
missions. The advantage of using c.w. is so obvious as to
need no further emphasis.

Almost every case in which local members have received
TVI reports the trouble has been sound breakthrough, with
usually no trace on the picture at all: any interference to
video has usually been due to a birdie in the transmitter.

Getting rid of sound TVI is a very variable job,
taking into account the many poor designs of television
receiver there are about, using open printed circuitry.

I would like to suggest that a monthly section be run in
*“ Four Metres and Down ™ on cases of TVI experienced on
v.h.f., and their cures to provide information to the faint-
hearted who stay off the air until television close-down. We
in the Ainsdale Radio Club are about to embark on a similar
project here, and would be pleased to add our results as they
come to hand, for the problem must be tackled in a firm
manner if we are to find the bands populated in the early
evenings.

From G3MNQ (Eric Goodwin, Peatling Parva, Rugby):
A 70 MHz converter which has been in use for the last two
years for recording meteor-trail bursts from overseas broad-
casting stations has been the subject of inquiry by visitors
to G3IMNQ, and some particulars are therefore given below:
The converter uses the AFZI2 throughout, a transistor
which although some years old is capable of giving high
performance up to 100 MHz. Two are connected in cascode
configuration to give good r.f. amplification at a low noise

47061 ©.005

Fig. 1. The 4m converter developed by GIMNQ for long period
meteor scatter reception. All transistors are AFZ12. Compo-
nent values are marked. Inductor values are as follows:

L1, 5 turns on 03 in. former, tapped 1 turn. L2, L3, 4 turns on
0-3 in. former, L2 screened from L3, L4, slug tuned to chosen
i.f., with 200 pF in series. L5, to suit chosen i.f., slug tuned.
L6, 5 turns 0-3 in. former with one turn of 22 s.w.g. over the cold
end. L7, 5 turns 0-3 in. former, screened from L6. L8, 25 turns
36 s.w.g. on 03 in. former with 44 turns of 28 s.w.g. over the
cold end, slug tuned. All wire 28s.w.g. unless otherwise stated.

figure. No need for a neutralizing coil between the collector
of the first and the emitter of the second has been apparent,
though it is advisable to screen the two transistors from one
another. (Screen shown dotted in Fig. 1).

The output of the second half of the cascode pair is band-
pass coupled to the mixer by means of two 4-turn coils which
must be screened from one another and top coupling applied
through a 2 pF capacitor. This mechanical elaborateness is
well worth while to reduce front end bandwidth and the
possibilities of cross-modulation.

Good noise performance can be spoilt by i.f. break-
through, and an i.f. rejection circuit is provided in the shape
of L4 with a 200 pF series capacitor. This circuit also
provides a low impedance at the mixer base for efficient
mixing. The inductor L4 can be identical with the i.f. out-
put coil L5. Its tuning is reasonably flat,

The crystal chain, too, incorporates bandpass coupling
from the second transistor to ensure reduction of unwanted
crystal harmonics. The crystal oscillator will be recognized
as a transistor version of the Robert Dollar. If an FT243
type crystal is used somewhere in the 8 MHz region third
harmonics will appear at L8.

If instead of the standard low-impedance i.f.-output coil
an emitter follower is used greater gain will be achieved.
The method of adding the emitter follower at *“ A ** is shown.

Here and There

* I hope the 4m bandplan as shown on page 673 (October)
really works. 1t appears to me to be a very sensible compro-
mise and I sincerely hope it will be adhered to *—G3UUT.

* * &

* We all (well, a few of us) know the meaning of QLF,
QHL and QLH. You may hear Q18§ after a telegraphy CQ.
This means: Listening on Two Six. (No, not three seven:
that is strictly for Raynet) *—G3PMJ.
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RSGB Publications, 35 Doughty Street, London, WC1
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Here photographed on the roof of 28 Little Russell Street,

shortly before our move are Roy Stevens, G2BVN (RSGB

Council Member), Richard L. Baldwin, W1IKE (ARRL Assist-

ant General Manager), Eric Dowdeswell, G4AR (RSGB

General Manager) and Noel Eaton, VE3CJ (ARRL Canadian
Director).
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A brief report of the RSGB Council Meeting held
on Monday 14 October, 1968 at the Kingsley Hotel,
London, WC1.

Present: The President (Mr J. C. Graham in the Chair); Messrs B.
Armstrong, N. Caws, J. Etheringlton, R. J. Hughes, A. Hunter, E. G.
Ingram, H. E. McNally, L. E. Newnham, J. Petty, R. F. Stevens, G. M. C.
Stone, G, Twist, J. W. Swinnerlon, E. W. Yeomanson (Members of
Council), C. P. Pope (Secretary), A. E. Dowdeswell (General Manager)
and T. R. Preece (Assistant Editor).

Apologies for absence were received from Messrs A. D. Palterson
and D. M. Thomas.

Membership and Affiliation
Council resolved to elect:
(i) 259 Corporate and 56 Associate Members,
(ii) To grant Corporate Membership to 13 Associate Members.
No applications for Affiliation were received.

New Headquarters

It was reported that the alterations and renovations had been
completed, the building had been handed over by the builders
and apart from minor items everything was in order.

Publications

It was reported that a further 2,000 copies of the Radio Communica-
tion Handbook would be available shortly and these would be
immediately despatched to fulfil outstanding orders, The delivery
of a further supply of postal cases was promised during the next
few days.

Presidential Installation 1969

The Installation of the President for 1969 would follow the pattern
of previous years but the possibility of a new venue would be
investigated,

Regional Representative Conference

Council decided that the triennial conference would be held
during October 1969, Suggestions for several venues would be sent
to all Regional Representatives who would be asked to state their
preference,

Annual Report of the Society’s Activitles
The draft Annual Report was presented to Council and after some
ammendments was passed for publication.

Region 14 ORM
After discussion Council approved this meeting. The venue would
be in the Glasgow area.

Reader's Small Advertisements
After discussion Council agreed to allow Affiliated Socleties
the same facilities as were available to Members.

Nominations for Council

The General Manager reported the following nominations had
been received for the vacancies on the 1969 Council. Ordinary
Members of Council—Messrs J. Etherington, G. R, Jessop, A. D.
Patterson, G. M. C. Stone and R. G. B. Vaughan. Council Members
elected by zones—Zane B, Dr. E. J. Allaway, R. W. Fisher and F. C.
Ward. Zone C, Messrs F. J. Barns and R. J. Hughes.

13cm Tests 1967
After discussion Council decided to award the Arthur Walls
Trophy jointly to the G.E.C, Group, G5FK and the G3EEZ Group.

Minutes
I Council accepted the Minutes of the following Committee Meet-
ngs:

RAEN Committee, (17.8.68); VHF Contests Committee, (12.9.68);
Finance and Staff Committee, (12.9.68); Exhibition Committee,
(13.9.68); Membership and Representation Committee, (16.9.68);
Mobile Committee, (17.9.68); H.F. Contests Committee, (19.9.68);
Scientific Studies Committee, (23.9.68); Technial Committee,
(24.9.68); Finance and Staff Committee, (8.10.68) ;

The Council was in session for five hours.
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V.H.F. National Field Day

Two errors occurred In the list of award winners as published on
page 762 of the November Issue of Radio Communication. The
leading Scottish entry should have read: GM3WML and not the
Pennine V.H.F. Expedition Group as published. The overall
runners-up were the Worcester V.H.F. Group (combined with)
Loughborough V.H.F. Group.

RSGB QSL Bureau Sub-Managers

This Is a list of the RSGB QSL Bureau Sub-Managers showing
the call-sign groups for which they are responsible:

G2: J.g\".:lusseil. G2ZR, 45 Shakespeare Avenue,
ath.

G3,4 and 5 two- E. Gg Allen, G3DRN, 65a Melbury Gardens,

letter calls and GC:  London, SW20.

G6 and G8: A. J. Mathews, G6QM, 62 Ashlands Road,

Hesters Way Estate, Cheltenham.

G3IAAA-BZZ: C. C. Olley G3AIZ, 157 Wanstead Park Road,
llford, Essex.

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

GIEAA-HZZ: W. J. Green, G3IFBA, " Meadway," Links

Avenue, Brundall, Norfolk, NOR 86Z.
G. L. V. Butler, G2BUL, 995 London Road,
Thornton Heath, Surrey.

G3IAA-KZZ BRS
and A numbers:

G3LAA-NZZ: C. R, Emary., G5GH, Westbury End, Finmere,
Buckingham.

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

G3RAA-RZZ: K. Walden, G30LN, 250 Gloucester Road,
Cheltenham, Glov tershire.

GISAA-TZIZ: E. 6. Allen, G3DRN, 65a Melbury Gardens,

London, SW20.

Obituary

P. J. Brisbar, G3JHZ

It is with sorrow that we report the death, on 28 September,

1968, of Peter Brisbar, G3JHZ, in Ibiza, Spain.

Peter, who held calls in nine countries, was very well known

on twenty metres. We extend our deepest sympathies to his

mother, his widow In Spain and his father, GIFGM.
G.C.B.

v

G3UAA-VZZ: P. R. Cox, G3RYV, 20 Allenby Road, Maiden-
head, Berks.

G3WAA-G3XZZ: R.W. Martin, G3RWM, 76 St Paul's Crescent,
Coleshill, Warks.

GB8AAA series, 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, GW3ANU, 28 Waterston Road,
Gabalfa, Cardiff.

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

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

Radio Communication Handbook — 4th ed. Price 63s. plus 6s. p.p.
RSGB Publications, 35 Doughty Street, London WC1
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GONTESTRNEWS

Listeners 144 MHz Contest 1968

Held on 34 August, this contest attracted seven entries including
threefrom newcomers to the Listeners V.H.F.-U.H.F. Championship,
Top scorer was Terence Cooper, BRS28005 operating portable
from the South Downs. He logged 101 stations including three
GWs and six Fs. His best DX, however, was G3WIN/P In Cumber-
land. The runner-up was C. J. Baker of Brookmans Park, with a log
of 115 stations including the same three GWs and one ON4. Valve
converters predominated with a TW, two VQ4EVs, a nuvistor type
and an EBSCC. BRS26234 used an f.e.l, unit while BRS28005 gave
no details of his front-end slages. BRS26234 mentions he heard
snalches of GM5PI, but not enough to log. A5662 oflers a word of
praise for the good manners of v.h.f. conlest operators. Subject to

the approval of Councll the winner and runner-up will be awarded
Certificates of Merit.

RSGB No. Name Posn, Score Cnty. Best DX Aecrial Aerial
Code km eight
[{0]
BRS 28005/P T. M. Cooper 1 324 . 4 420 Bel 12
A5032 C. J. Baker 2 242 HF 335 4ol a2
BRS 26234/P E. MacDun 3 220 SX 450 8ol 16
BRS 15822 R. W. Thomas 4 13 LD aan 8el L
AS5B52 M G. Toms 5 Ll EX 225 Halo 20
BRS 18436 E.H Doublebrs 6 68 MX 180 Gel. 40
As20 N. J. Sears 7 24 BS 180 8ol 30

Third 432 MHz (Open) Contest 1968

* Where have all the 70cm operators gone,'" was the main com-
ment from the nineteen entrants, In the Third 432 MHz (Open)
Contest held on the 5-6 October 1868. Although the weather was
kind, conditions were average to poor but with occasional lifts of
short duration. Good dx tended to be a matter of luck; lack of
actlvity made the contest hard work.

Only one entrant used a semiconductor In the transmitter output
stage but conversely only one entrant used a valve In the receiver
first r.1. stage. Parabeams and BF180 transistors were obvliously
very popular,

Subject to the council's approval, Certificates of Merit will be
awarded to GBAKE, GBAAC and G3NNG winners of sections A, B
and C respectively and GBEBB will receive a Certificate of Merit as
runner-up in Section A.

A check log was recelved from G2WS who complained of lack of
activity and that few entrants paid any attention to stations in the
South West.

Sectlon A, Single Operator Fixed Station

Best DX Power

Call-sign Posn. Scora QS0' Km  Aetlal (watts) P.A.
GAAKE 1 15510 b 340 4= 1del. 150 4CX2508 BF180
GABEB 2 6390 580 325 Pb, 150  4ACX2508 BF180
GBAWOD 3 BO0M 85 218 2« Ph 100  4X150A BF180
GBAUE 4 4144 43 224 2 x Pb. 50 00Vv03-208 BF180
G3IxXEB 5 4010 83 248 Pb, £8 QQVO3-20A BF180
GEARM ] 2808 45 230 2 x Pb. 18 DET 24 BF180
GacoJ 7 1281 an 310 14 el. 150 4CX25%08 TIXM101
G3NEOQ B 1007 25 227 Pb. 20 QOVO3-20 AF239
G3IWFM 9 s 32 o5 sgal. 25  QQVO3-20A GM200A
GBART 10 364 23 - 24 al, 80 QOVO3-20A BFi80
GEAGY 1 28 4 110 Pb. 16 TT18 PCaa
Sectlon B, Club/A, and Multl-Operator Fixed Siatlons
GBAACIA 1 2704 3@ 310 BBl 20 QQVO3-20A AF230
GBAKT 2 2601 3B 203 24l 24 QQEO3-20 AF2X
& C,P
GINNG/(P 1 17484 75 400 2xagfael. 12 DET24 TiSas
GaAWS/P 2 15660 B2 453 Pb, 35%  [N4387 TIXMO1
GBAYB'P 3 8128 64 310 14 8l. 25 QOVO3-2CA BFi180
GIKKPIP 4 5733 40 298 g x Pb. 20 QOvO3-2IA AF139
GBAPQIP ] 2380 30 310 Pb. 18 QQVO03-28 GMO2%0
GaGHN/P L] B4 20 160 Pb. 24 QQVOo3-20 GMO20

* — Power to Iripler

Pb — Parabsam

Second 1296 MHz (Open) Contest 1968

The level of activity in this contest, held on 13 October, was very
similar to that in the May event, with 31 callsigns appearing in 15logs
compared with 35 and 13 earlier in the year.

G2RD of Caterham was the leader in Section A, his best contact
being with GBGWL at Bleichley, Runner-up GBAUE of Belper
exchanged RS 58 signals with GW3BNL/P at a distance of 165 km
for his best contact in a log which only contained 2 single point
QS0s,

First and last in Section B, G30XD/A repeated their win In the
May contest. It is to be hoped that support for this section will
improve.

G3BNL and G3TXR climbed to a site 2400 ft up in the Black
Mountains to take first place in the portable section. The runner-
up, G3NNG, reported the signal from GW3BNL/P as " pheno-
menal." The signal In question emanated from a BAYG6, all other
contestants using 2C39s (12) or DET24s (2) in their transmitter final
stages,

No concluslons can be drawn as to the desirability of separate or
combined contests on 70 and 23 em. The main objection to a com-
bined contest is the unwillingness of 70 ecm operators to break off
to carry out tests on 23. G3NZS for GBOXD points out that condi-
tions tend to peak during the evening and early morning and that a
24 hour contest is thus preferred. It may be that a return to the
system of a 23 em contest immediately following a 70 ecm contest
may be preferable or alternatively a 24 hour combined contest
including two periods during which scoring contacts may not be
made on 70 cm. The V.H.F. Contest Committee will be pleased to
consider any suggestions on this subject.
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It had been Intended that the contest would be scored on a points-
per-kilomelre basis, as mentioned in the results of the May event.
However, due to an oversight on the part of the Committee, the
rules published were those originally prepared. Contestants may
be assured that the points-per-kilometre system will be used in
future 23 cm contests.

AJG

Section A, Single Operator Fixed Station
County Power

Calleign Posn. Score QsS0s Code  (Watts) Aerial
G2RO 1 116 1 sY 0 3P
GBAUE 2 72 1 DY 24 5P,
GBAEJ 3 30 7 LD 50 alLp.
G5UM 4 8 2 LR 40 Dish
GEAOD 4 8 4 SX 8 848
G2WS B 5 2 ST 25 11'11Slo! Fed
GBARM 7 4 8 LD 18  Parabeam
GBAUF 8 1 1 [*h § B 4lLP.
Section B, Club/A, and Multi-Opaerator Fixed Statlons
G30XD/A 1 60 8 WR 20 4ftDish
Sectlon C, Portable Statlons
GW3IBNLIP 1 250 10 BR 2 3hP.
G3NNG, P 2 176 1 BE 12 3h Dish
GaMAR/P 3 m 10 WR W TR
GBACEIP 4 60 ] LR 40  Dish
GI0BD/IP & 28 ] WE 285 4N P
GaADCIP 6 13 3 BD 12 4 x2iLP.

Glossary P.—Parabola
TR—Trough Refloctor
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NANIORAMATEUR

MERGENGYNEIORK

By S. W, LAW, G3PAZ*

AT the approach of the year's end we may well pause and look
back upon the hills and valleys of the past twelve months. For
some the rearward glance discloses a steady rise, for others there
are the well-remembered peaks of activity or endeavour (all success-
fully surmounted despite either forebodings or a rocky path), True,
for some, there may be discerned the areas of aridity where the
path was lost, We have already given praise in these columns to
those who have had the opportunity to prove themselves and they
themselves would be the first to point out that the laws of chance
played a great part in determining the location and time of the
evenlts in which they took part. What, then, of those who perhaps
lost heart? They are not alone, for in other spheres the wind of
change has proved too chill. As is well known, certain official out-
looks have changed for reasons besl not discussed here—but
nothing remains still except our wish to employ our skills to speed
the relief of sufiering.

The Winds—And The Flame
We once quoted Shakespeare on the subject of Adversily. May

Committea were unaware of any outstanding growth or activity
during the period, the Trophy should not be awarded on this
occasion. Nevertheless, it was put on record that the Commitiee
wish to express their thanks for the good work known to have been
done by a number of Groups around the country, coupled at this
fime with all good wishes for the approaching festive season,
Membership is rising all the time, and this in spite of the surprising
number of ex-members who have still at this late date failed to
re-registerl Since a number of these members are known to be
still active, it would seem to devolve upon the relevant Controliers
to ensure that groups consisted only of registered members and
that any group equipment held by ex-members be returned to the
group allecation. In order that the question of the Trophy award
may be more satisfactorily settled in the future, a letter is to be sent
to all known (and registered) Controllers asking that the Committee
be kept informed of activiti A suggestion was put forward thata
certificate award be made to Groups who have actually taken part
in relief operations. This may well be adopted as a part of the future
award policy. It was noted, with satisfaction, that activity is being
stimulated in the Sussex area by Police requests for the provision of

we now cull from another byegone saga a thought on the subj

It has been written (and we paraphrase freely) " The wind will
extinguish the feeble flame, but only serves to fan the fire to greater
heights." Specifically, may we extend the hand of encouragement
to those Groups who have been so dismayed by the turn of events
as to think the effort not worth the candle? Try * lighting a fire "
and you may well discover the flame roar into a new and healthy
blaze of activity, Look around a little and you will find certain bodies
of people who, far from meekly ting the scrapheap, have
voluntarily formed themseives into a powetful and widespread body
whom we are proud to acknowledge and with whom (should certain

emergency communications and that groups are in the process of
formation. Nominations were read, discussed and ratified for the
appointment of Group Controllers including G3MFB (Surrey),
G3WQF (Mid-Anglia) and GW3JBH (Monmouth), A great deal of
items were dealt with, in consequence of which the Chairman's
pavel did not finally fall until nearly 6 p.m.

Credit Due
It has only just come to our notice that another flood relief opera-

eventualities come to pass) we would only be too pl d to
co-operate. There we leave the thought, refraining with some
difficulty from the paradox of doors that shut—and open|

Odd!

Those who scan the small news items may have noted, with
chagrin, that certain local councils have been reported as having
raised the question of the possibility of ascertaining the location
and availability of Radio Amateurs in their localities with a view to
obtaining their assistance in times of civil emergency. This, mark
you, in some areas where RAEN has been in being for years pastl
Comment would seem pointless.

RAEN Committee

The last meeting of the RAEN Committee for 1968 took place at
the new RSGB Headquarters, on 9 November al 11 a.m. A practic-
ally full attendance of members rapidly adjusted to the new and
improved accommodation to greet Mr E. G. Gregory of the British
Red Cross Society for discussions on various aspects of liaison.
Some knolty points were raised, but settied before an early lunch-
break to the satisfaction of all. Next the Committee discussed the
problem of the allocation of the RAEN Trophy for the period June
1967 to 1968, The general opinion was expressed that, as the

* 11 Chisholm Road, Croydon, Surrey, CRO BUQ.
Honorary Regleirations Secrelary : Mr R. A, L
Gardens, Woodlord Bridge, Essex.

¥, RAEN C 7 Mr E. R. L. Bassett, BRS16078, 57 Upper
SL Helens Road, Hedge End, Southampton, 803 4L0.

GIABC 1L

RADIO COMMUNICATION DECEMBER, 1968

tion was carried out by an Essex Group in the Billericay area in
s . The interesting thing as far as Essex is concerned is
the operation of the net on 70375 MHz. We understand that the
band has now proved its worth for this type of emergency in the area.

Any Ofters?

To date, despite the Torrey Canyon affair not far away and the
flood troubles in the area, we have no news of any prospective
RAEN Group in Devon. Perhaps the cautious Devonians are anx-
fous to ensure that a really good set-up is In being before they
present the RAEN Committee with their programme for approval?
We hope that something will come along in the New Year, as the
Committee would very much like to hear that this area was opera-
tive. Remember, only five si ires from registered members are
required proposing a sixth as controller for a group to become
officially recognized. There was a rumour that G3WPJ was trying
to do something about his area, so this might trigger something oft]
Let us see if Somerset will create some competition from the
other side. The registrations will show!

Ghosts?

Who were the phantom group in the South who objected to their
emergency channel being used for certain other (quite legitimate)
modes of transmission? And they're not even registered—Tut, tut]

Belore we run out of space, may we say thanks to our correspon-
dents and wish all members the best for the Festive Season. One
last thought, where applicable—get yourself an up-to-date Registra-
tion Card for Christmasl|
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Loop Aerials
From B. Rose, BSc., GIULR, Hartlepool, Co Durham

| have constructed a loop aerial similar to the one described by
Spenny, G6NA, in " Radio Communication," September, 1968.
| am using coaxial cable having two separately insulated braids,
of about 0:4 In. o.d., intended for use in wired television relay. The
results seem to indicate definite directivity in the plane of the loop.

| wish to point out some errors in the interpretation of the equa-
tions as given by GENA, as these caused some trouble to me. |
am using the notation in my Fig. 1, taken from page 5-25 Radio

2y —= 'L

o N |
—1 7

Zgp —> Tcl C2 Rae

A O (=,

Co o

Fig. 1 Fig. 2

Engineering Handbook, Ed. K. Henney (McGraw-Hill). Notice that C,
is hare the C, of the GENA article.

L [ -_'.z'_’“:‘_1]
< \/ Z8BC

w Ry << Lw(Henney)

Now Zac, Zsc are purely resistive at resonance, but Zac s actually

the dynamic resistance of the tuned circuit of the loop, and is not

equal to R, as stated by GENA (see line 7, page 577 column 2,
“ Radio Communication " September, 1968). Rather,

1fL
ZAc ‘=E (E)

—see for instance loc. cit 5-21 equation 4,

Needless to say there is a large discrepancy, GGNA style, between
the calculated and theexperimental parameters! The final values
used at G3ULR were got by cut and try, and were very like the ones
given by GENA, in Fig. 4 of his article. These values do not result
using his figures on p. 578 column 2, inserted back into the expres-
sions he gives. Using GENA's 121 milliohms and 19 ¢H, the original
equations glve 10,000 pF for C; which is not the same as in Fig. 4.
(C; Is here as in my Fig. 2, to agree with GENA's notation.)

Translating the other expressions from " Henney's handbook "
Into the notation used by GBNA, in my Fig. 2, we get:

Table1

Table2

C, = 1 Table3
T [1 — /R RuC]
L
1 L Table 4
Ci® " —
' 4AmefiL ’\/ R RacC
Note that Cyand C, in 3, 4 are exactly the same as in the Fig. 2 of
' clc! E! "
GEMNA's article. As C = G+ G, and 10 < Cl< 10, a first approxi

mation for Cy, C: can be obtained from 3 and 4 by putting C = C, on
the right hand side, as he suggests. The expression for the ratio
C,/C, Is also wrong as ariginally given. The right equation is:

& Va1l = [Viag 1]

If any doubt is left, readers are referred to Henney where the prob-
lem is fully worked out, or to their own experiments; the equations
given do work|

I thank G3ULR for painting out this error in my arlicle on Loop
Aerials. G3ULR is of course quite right in his Interpretation. Unfortu-
nalely lhe correct expressions used by G3ULR give a grealer dis-
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crepancy between lhe value found lo be best in practice and the calcu-
laled one, although this tendency (which has nothing to do with the
accuracy of his equations) will be narrowed and reversed as lhe
diameter of the loop is progressively increased. —GENA.

Single Sideband

From : L. J. Smith, VKELJ, ex G3HIF, Morley, Western Australia.

The recent decision by the Australian GPO that many internal I.f.
radio services, including the famous Flying Doctor system, shall
change to s.s.b. operation after 1970 has given me, and no doubt
many other amateurs, great satisfaction. | am quite sure that
Communication Authorities all over the world have been noting
the remarkable uprising of s.5.b. operation on the amateur bands as
a first class example of practice proving theory wrong. Less than ten
years ago it was still stated that s.s.b. operation with manual fre-
quency control on the Lf. bands was nearly impossible. Everyone,
it seemed, who knew about these things was sure that, amongst
other formidable difficulties, the reinserted carrier had to be within
10 ¢/s or less of the suppressed carrier for the speech to be intel-
ligible. Amateurs have proved that, and many other theoretical
difficulties, completely unfounded and In doing so have rendered
the art of radio communication a very real service. Mind you, not
all amateurs realized the possibilities of s.s.b. at first. It is therefore
with unashamed smugness that | recall that | was, if not the first,
then certainly among the happy band of pioneers of s.s.b. on the
amateur bands who endured much chaffing, mostly good-natured
but occasionally a little bad tempered, from our fellow operalors,
back in the early "fifties. What vindication for the real pioneers in the
UK of whom G2NH and G3FHL spring to mind.

For myself, sir, the wheel is beginning to turn full circle. Having
worked the world on s.s.b. with a minute commercial transceiver |
find greater satisfaction now in operating in a manner which hitherto
| have been shamefully incompetent—C. W, |

How do you start on U.H.F.?

From: S/Ldr. I. B, Bullock, Stamford, Lincs,

| have been an Associate Member of the RSGB for some years
now during which period the RSGB has fought successfully for the
inclusion of the 2m band within the G8 licence conditions.

However very little seems to have been done during this period
of battle, or since, to give advice on starting-up on the v.h.f. and
u.h.f. bands. Your excellent publications are fine for the Lf. and h.f.
bands but where does one get the answers o such questions as

How much power is needed?

S.s.b. or normal a.m.?

Transceiver or Transmilter and Recelver?

Size of aerial (i.e. number of elements, etc.)?

V.t.0. or crystal?
And other basic points. Odd comments here and there In the
BuffetinfCommunication seem to me to show a need for an article
giving guidance on these lines. Such an article should give those
about to embark on G8 licences some grounding before they go off
to discuss finer points with their nelghbouring, may | say it, hams.

Buy British Again!

From: M. Hearsey GBATK, Camberley, Surrey.

In this day and age we are asked ta Buy British, what a misfortunel
Some months ago | had to order six chassis from H. L. Smith & Co.
Ltd,, Edgware Road. This order was speedily despatched. Later |
again re-ordered six chassis from the same company, | duly sent off
an order, the next day a telephone call was received at my QTH to
say that | had forgotten to put my cheque Iinside, the chassis were
made and on receipt of my cheque would be despatched. On my
arrival home a letter and chegue were written and left to be posted
the next morning, however before the letter could be posted, six
chassis arrived by post, without the supplier having his money.

If all British firms would conduct their business in this way there
would be many less frustraled amateurs.

To H. L. Smith & Co. Ltd. | say " ‘thank you" my orders will in future
always go Lo you."
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS

These Slow Morse Practice transmissions are sponsored by the RSGB. Alterations and additions
to this list should be sent to the Honorary Organizer, M. MacBrayne, G3KGU, 25 Purlieu Way,
Theydon Bols, Essex.

Wednesdays
Clock Call-slgn MHx Town
Time 1780 .. GATNF o o 1920 ..  Gateshoad
Sundnys 1030 .. GIFXA e .. 1900 .. Stockton-on-Tess
om0 .. Tfea2z e« V820 ..  SouthShields, Co. Durtham 1000 .. G3HT e .. 1930 .. Tiplree, Essex
GITNF .. .. Gatoshead 1930 .. GIWGU .. .. 433500 ., Bispham, Lancs.
930 .. GIMZL .. .. 1840 .. Isleworth, Middlesex 1o Souttr-Eeat
0045 .. GIUSK v« e 1978 .. Moblsthorps, Lincs. 193 .. 63D .« 1825 ..  Fanborough, Hants,
10.00 .. GIFXA o .. 437000 .. Stockon-on-Tees 2000 .. GsQU e e« 1970 .. London, N2
1o North 2000 .. GMIPIP .. .. 350 .. Minllaw, Aberdeen
1000 .. GITTK e .. 1880 .. Coalville, Leics. 2030 .. GIMIL we .. V845 ., lsleworth, Middix.
1000 .. GMIPIP .. .. 3590 .. Minllaw, Aberdeen 2030 .. GIKGU .. .. 1915 .. Thoydon Bols, Essex
1048 .. G€GD .. .. 185 ,, Choltenham 2100 .. GIHVI .« ... 1230 .. Stoke-on-Trenl
105 .. G3ISJE = 28100 ..  Harrow, Middix, 21.00 .. GLQI «« .. 14990 .. [Lancing, Sussex
1030 .. GIFXA we .. 437000 Stocklon-on-Tees 1 Alternately
to South
1080 .. G3NFPE 0 o 1878 .. St. lves, Cornwall
oo .. GIFXA e« 1900 ..  Slockton-on-Tees Thursdays
100 .. GWsUMB .. .. 1880 .. ColwynBay
1% .. G3KKU sk - 1040 L, Livarpool 1% .. G3ITNF i 5 1920 .. Gateshoad
1200 .. G3HVI %5 .. 1890 .,  Stoke-on-Trent 1800 ., GISWR .. .. 1980 .. Biemingham
17200 .. G3GNS i o 1910 ., ‘Weston-super-Mare 1830 .. GW3vVBP .. ai 3590 .. Barry, Glam,
12.% .. GIFWW .. o 1880 .. Burnham-on-Sea, Soms. 1830 .. GWIUMB .. . 1880 .. Colwyn Bay
140 .. GIXGJ i% 5 1830 .. Huddersfield, Yorks. 1830 .. GaNC . . 1968 .. Swindon, Wilts,
n» .. GITNF . . 1820 .. Gateshead 190 . Gawey .. s 1880 .. Bispham, Lancs.
nY .. GIGNS ve " 8o .. Waeston-super-Mare
2000 .. GIJEX se e 1850 ., Bellast
Mongiye 203 .. GISJE .. .. 1815 .. Harow, Middix.
1.9 .. G3TNF .. .. 1920 .. Gateshead &b &a:g: we .. 1915 .. Harlow, Essex
1m0 ., G3SWR . . 19080 .. Birmingham GaTIo
1080 .. G3NCZ . . 1920 .,  Blackburn, Lancs, y
1850 ..  GIRXH = 7 e N =y 2100 .. G4RS . .. 1885 .. Blandford, Dorset
Wwoo .. Gaweu .. .« 1880 .. Bispham, Lance.
™ . { GeaLl e .. B8O .. Jorsey,Cl.
© - MNecarmy Frldays
2000 .. GIUSK o+ .. 1975 .. Mablethorpe, Lincs.
2000 .. GIAN .. .. 190 ,. Northampton 17.% .. G3TNF - . te0 ., Geteshoad
2000 .. GBJ v .. 1810 .. Southamplon, Hants. 1830 .. GINCZ .. .. 1620 .. Blackburn, Lance.
2000 .. GINEX e .. 1880 ., Bellast 19.00 .. GiINPB e 1875 ..  Stlves, Cornwall
20.00 *{ Gawow .. i 1815 .. Leeds, Yorks, 1w, .. GAIPOF s o) 1825 .. Farnbarough. Hante,
piad GavTyY 20.00 '{ GIWGW .. ia 195 .. Puduey, Yorks,
2018 .. GISAZ e o 1845 . Ashlord, Middiesax . o GIWIX . Bradford. Yorks,
2030 .. GIXSE .. .. 1915 .. Harlow, Essex 2000 .. GIEEL = .. 1980 .. Pelerborough
t Alternately 2045 .. GISAZ e we 1845 .. Ashiord, Middlesex
Tuesdays
Saturdays
ZEN o g:::; i :: i m‘,::,h ::,,,,,,, 09% .. GIUNV .. .. 1940 ., Ashlord, Middlesax
1900 ..¢% GaXAM 4 0.0 .. G3IPLE s .+ 1820 ..  Slourbridge, Worcs.
1980 .. GISWP .. .. 1850 .. Doncaster, Yorks, 1200 .. _GIFXA o es FEO .. Slockon-on-Tees
1930 .. GIWGU .. .. 433500 .. Blsphom, Lancs. w00 L. pfGCAL . . 3600 .. Jomey, Gl
to South-East GCaFMy
000 .. GSUPA .. .. 180 .. Morlden, Warks. A GETNE e a0 1908 G, Galeshead
GIFAU - . 1980 .. Stevenage, Herts. 17.30 . G3IEFS . v 1913 .. Bromlay, Kent
2000 ..t GIKSS 2000 .. G3KPO e .. 1980 .. Poterborough
GaOVT 2000 .. GIWPR .. .. 185 .. |liord. Essex
W00 .. GIFWW .. .. 180 .. Burnham-on-Sea, Soms. 200 .. GWTK .. .. t&3 .. Coaville Lelcs
2000 .. GSTPV .. .. 1910 .. Hythe, Hanis. t Alternately
2000 .. GMIUWX .. .- 500 .. Bishopton, Renfrowshire
20.30 . B3UNV ¥ .- 1845 ..  Ashiord, Middix. Mombers might like to be raminded that the Royal Naval Amatour Radlo Soclety using
20X .. GEABC e .. 18IS .. Woodford, Essex their call-sign GIBZU, c.w.ms @ test al 19.00 GMT on the first
2100 . GARS - . 1885 .. Blandlord, Dorset :‘I't:l‘dl! ol ::l‘l "1‘10?"" F(luuu;:insﬂutnd are 1-un.;4m :nr prull:.l only, ll;ﬁ 3":3
R 1ot speed proficlancy lests. Cartificates are Issuad against correct copy subm
:_: ::::: ::am 4d m’;‘i’:::f““ to: The Royal Naval AI‘I‘\I:I'LIC Radio Sociaty, HMS Maercury, Leydene, Hants. A small

charge is made to cover costs,

Listeners: These slow Morse practice transmissions are promoted specifically to help you, and unless you play your
part It will become Increasingly difficult to keep the service going. |f you benefit from any of these transmlissions you
owe [t to the operator concerned to let him know you listen. This service is a call upon the operator's lelsure time, and
he Is more likely to sacrifice It to help you, If he knows he has an audience.
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GIUUBRNEWS

Please send all Infermation direct to Reglonal Representatives, giving full
detalls of future meetings, and any snippets of activities which would be interest-
ing in 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 incluslion is the first of the previous month.

A brief description of the production,of " Club News " might be
mutually beneficial to secretaries, Regional Representatives and
the " Radie Communication " editorial team,

it should work like this, Each Club Secretary compiles a list of
coming events In his club. He then submits this to his Regional
Representative who prepares all the details from his region in the
same form as they are printed in the journal. The list Is then checked
at headquarters and submitted to the printers.

Unfortunataly, this idyllic situation hasn't happened yet! Each
month we get the RR's reporting to a standard format, but in
addition we have the club secretaries who send their copy stralght
to Headquarters. This then has to be written Into the main report
Involving a considerable amount of cross-checking.

To help us produce the Journal rapidly and accurately, please try
to keep to the system. Secretaries, please do nol send your copy
to headquarters. Send it to your RR, and in plenty of time. He may
have dozens of clubs to handle. Try to make your Information clear
and concise. Type it if possible. And If the RR's could keep to our
brief, it would make preparation a pleasure. Thank youl

Region 1 News
At the recent ORM in Southport (fully reported In the last Issue)
the following trophies were presented for the varlous regional

events.
Region 1 Fleld Day

Call-slgn Polnts

Winners—Blackpool & Fylde ARS G8GG/P 148

Second—Wirral ARS GINWR/P 137

Third—Leyland Hundred G3HKV/P 120
Region 1 VHF Contest

Winners—Winscale group G3WIN/P 7493

Second—Wirral ARS G3NWR/P 4061

Third—Single Operator G3PUO[P 3058
Band Winners. 4 matres G30HH

2 metres G3WIN/P

70cm G2CUZ/P

The Reglonal Representative’s trophy for highest placed Region 1
Station In NFD was won by Leyland Hundred group.

The Harold Hilton Rose Bowl for leading Reglon 1 NFD Station on
160m is shared by Leyland Hundred and Ainsdale groups.
It has been agreed that each group shall hold the Rose Bowl for
six months.

Ainsdale (ARC)—4, 18 December, 1 January, 8 p.m., " Morrls
Dancers "' Scarisbrick.

Allerton (Liverpool) (SRHS)—Thursdays, 8 p.m., 3rd Allerton
Scout Group Headquarters, Church Road, Woolton, Liverpool.
Ashton under Lyne (AUL & DARS)—Fridays, 7.30 p.m., 6 Stam-
ford Street, Stalybridge.

Blackburn (ELARC)—5 December, 2 January, 7.30 p.m., YMCA,
Limbrick, Blackburn.

Blackpool (B & FARS)—Mondays, 8 p.m., Pontins Holiday Camp,
Squires Gate. Morse tuition from 7.30 p.m.

Bury (B & RRS)—10 December Is scheduled for the AGM. (On
these occaslons, the club room Is usually a little less well attended.
This time it is hoped to see an improvement on past records and In
order to try to achieve this aim, the club will be holding a raffle
amongst members present. The prize should be well worth coming
for, as it has been decided to allot a sum not exceeding £5 towards
the raffle), 14 January 1969 (* Nuclear Energy " by J. Shepherd)
8 p.m., George Hotel (private room), Market Street, Bury, Club
Secretary G3VVQ, 411 Holcombe Road, Greenmount, Bury.

Cheshire (MCARC)—Wednesdays, 7.30 p.m,, Technical Activities
Centre, Winsford Verdin Grammar School, Winsford, Cheshire,
(7.30 p.m. to 8 p.m. Merse Tuilion), Secretary G35/Q, 83 Ash Read,
Cuddington, Northwich.

Chester (C & DARS)—Tuesdays, 8 p.m., YMCA.

Crewe & District—No Meetings will be held for the time being as
no accommodation is available. However, the Area Representative,
R. Owen, 10 Circle Avenue, Willaston, Nantwich will welcome
visitors at his home.

Eccles (E & DRC)—Tuesdays, 8 p.m., Patricroft Congregational
School, Shakespeare Crescent, Patricroft, Every Thursday Club Top
Band net 8.30 p.m.

Leyland Hundred (ARG)—The Thursday net will now start at 8
p.m. on 1915 MHz, At the recent AGM G3GGS was elected Contests
Manager. Contests entered by the Group include NFD, Region 1
FD, Affiliated Society's Contest, MCC. It is hoped that next year
some V.H.F. Contests will be entered by the Group. Building of 2m
gear is now in progress so that the Group can have a Monday night
net on 2m.

Liverpool (L & DARS)—Tuesdays, 8 p.m. Conservative Associa-
tion Rooms, Church Road, Wavertree. 3 December (" Servo-
Mechanics ' by G3PNL), 6 December (Hamfest—Tickets £1 from
G3MCN), 10 December (Talk on Audio Films), 17 December (Visit by
RSGB Region 1 Representative, GZAMY) 24, 31 December (No
Meetings), 26 January, 1969—a Top Band Contest. Rules may
be obtained from G3KOR. Club Secretary, Philip Storey, 29 Chalfont
Road, Liverpool 18.

(NLRC)—8, 20 December, 3 January B p.m. Landsbury House,
13 Crosby Road South, Liverpool 22. Secretary, R. Simmons, G3PNS
62 Daneville Road, Liverpool, L4 RG.

Macclesfield (M & DRS)—3, 17, 31 December, 14 January, 8 p.m.
The George Hotel, Jordangate.

Manchester (M & DARS)—Wednesdays. 7.30 p.m., 203 Droylsden
Road, Newton Heath, Manchester, 10. Hon. Secretary, G. Tillson,
G3TJX, 95 Kelverlow Street, Oldham. Lancs.

(SMRC)—Fridays, 8 p.m., Conservative Association Divisional
Office, 449 Palatine Road, Northenden, Manchester 22,

North West V.H.F. Group—reports good news in that a new
Headquarters has been obtained at 26 Cannell Street, Manchester 4,
Meetings will continue on Tuesdays at 8 pm. Club Secretary,
G3FNM, 141 Norris Rd., Sale. Tel, 061-973 1472,

Preston (PARS)—12 December, 9, 23 January, 7.30 p.m. (private
room), " Windsor Castle,"” St. Paul's Square.

St.Helens (SES)—Meetings have beendiscontinued following poor
attendance. It is hoped, however, that interest may revive before
long and that Local Members will again have the opportunity to
meet each other. Enthusiasts should keep in touch with B. Hardy,
198 Knowsley Road, St Helens, Lancs,

Southport (SRS)—Wednesdays, 8 p.m., Sundays, 2.30 p.m., The
Esplarade. Please note new Secretary, S, Miller, 72 Station Road,
Banks, Southport.

(73 S.S.B. Society)—Tuesdays (all commencing with a talk on
part of RAE Syllabus), 8 p.m., 73 Avondale Road North, Southport,
Stockport (SRS)—11 December, 8 January, 8 p.m,, Royal Qak
Hotel, Castle Street, Edgeley; new Members are always welcome,
Further details from G3FYE.

Warrington-Culcheth (CARC)—Fridays, 7.30 p.m., Chat Moss
Hotel, Glazebury. All visitors will be welcome, Secretary, K. Bul-
pess, 32 Hendon Street, Leigh.

Westmorland—Please note new meeting arrangements, They now
take place every Friday at 7.30 p.m., 24 Park Road, Milnthorpe.
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Additionally there Is an RAE class on Mondays and Thursdays at
the same time.

Wirral (WARS)—Former Clvil Defence Headquarters, Upton Road,
Bidston, Birkenhead. First and third Wedneday of each month at
8 p.m., 4 December (Surplus Gear Sale), 18 December (Film Show).
At the Club’s AGM in October, the following were elected: Chair-
man—G2F0S, Hon. Treasurer—G30KF, Hon. Secretary—G3F0O,
Newsletter Editor—G30KA. The Chairman, who continues in
office, thanked the retiring Hon. Treasurer, Archie Keiller, G3KXR,
for his many years of devoted service to the Club. He added the
Club's gratitude that ** devaluation "' had not been necessaryl

REGION 2

Barnsley (B & DARC)—13 December ("'Simple Aerials and Tuning
Units " by G. Scattergood), Meetings held seconds and fourth
Fridays, 7.30 p.m., King George Hotel, Peel Street, Barnsley.
Bradford (BRS)—3 December (" Emergency Communications ' by
D. Pratt, G3KEP), 17 December (Quiz Might), 7.30 p.m., Bradford
Technical College, Great Horton Road, Bradford. In October an
interesting tape/slide evening was given by Keith Wells, on his
expedition to the wilds of Scotland; penetrating as far north as
Inverness. He met many locals and was accorded a friendly wel-
come. A visittothe ITA Transmitter at Emley Moor was well worth
the journey, a most interesting addition there being the BBC Trans-
mitter putting out colour on ** 2."" Still with the BBC, we welcomed
Geofl Lennard of " Radio Leeds " who put over a very instructive
and entertaining talk on " Microphone Techniques." MNovember
brought the Annual and always welcome Mullard Film Show and
a change from radio, a visit to a " Wool Conditioning House " in
Bradford, a look at local industry.

Hull (H & DARS)—7 December (Seeing is believing—Fault finding
with a scope), 13 December (" 2m Transverters,'' by G3OHT),
20 December (Films, Slides and comment by several members),
27 December (No meeting). 7.45 p.m., 592 Hessle Road, Hull.
Northern Heights—11 December (Annual Dinner), 18 December
(" Economics of the Shack Layout" by G. Theaby, GBBMI), 7.45
p.m., Sportsman Inn, Ogden, Near Halifax.

Scarborough (SARS)—7.30 p.m., Thursdays, c/o RAF Associa-
tion Felbeck House, 3 Westover Road, Scarborough.

Spen Valley (SVARS)—5 December (" Aeromodelling as a
Hobby " by G. W. Hawksworth, G3JQC), 12 December (Film Show
by the Army Information Office), 7.30 p.m., The Grammar School,
High Street, Heckmondwike.

South Shields (SS & DARS)—13 December (Talk by G3WOM
and GBBQF on their new 2m Transmitters), 8 p.m., Trinity House
Community Centre, Laygate, South Shields.

REGION 3

Birmingham (MARS)—17 December (Christmas Party, Equip-
ment Sale, Trophy Presentation), 7.45 p.m., Midland Institute,
Margaret St., Birmingham 3. GSKPT.

(Solihull}—=Meetings will be held on the Third Thursday in each
month, Masons Arms, High Street, Solihull. Visitors always
welcome. Hon. Sec., G3VXV, 173 Damson Lane, Solihull. Tel. 705-

3060.

(South)—4 December (Annual Christmas party and Surplus
Sale), 8 p.m. St. Stephens Scout Hut, Pershore Road, Stirchley.
Birmingham 29).

Bromsgrove (B & DARC)—13 December (Talk and Demonstration
on home brew 8.8.b. tx) 8 p.m., Co-op Hall.

Coventry (CARS)—6 December (Film Show), 13 December (Night
on the Air), 20 December (Christmas Social Evening), 27 December
(No Meeting), Scout HQ, 121 St, Nichelas Road, Radford, Coventry.
Dudley (DARC)—3, 17 31 December, 8 p.m,, Central Library, St.
James Road, Dudley. G3PWJ.

East-Worc's (EWARG)—The December meeting will be held as
usual at the Old People's Centre, Park Road, Redditch at 8 p.m. and
will be a talk by J. R. Tipple about “The Birmingham Post Office
Tower,” All Amateurs and SWL's most welcome. GIWJN.
Hereford (HARS)—6 December 7.30 p.m. (Results of gdo with
finished examples demonstrated by lan Cooper, G3AWTK and Bill
Wells). GIHVX.

Lichfield (LARS)—2,17 December, 7.30 p.m., Swan Hotel, Lichfleld.
Nuneaton (NARS)—12 December 8 p.m,, Anchor Inn, Hartshill,
Nr. 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)—5 December (Dx Working, Ben Ford, G2FSR),
12 December (Coffee Evening, Mrs Linney, XYL's and YL's), 7.30
p.m., Old Post Hotel, Milk Street, Shrewsbury. GIWNI.
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Stourbridge (STARS)—First Tuesday of the month, 7.30 p.m.
The Longlands School, Stourbridge.

Stoke (SoTARS)—5 December (GBASG will give a short talk on
his experience of 2 metre converters), 12 December (Homebrew
gear competition, judged by G3DML), 19 December (Christmas
Party), 7.30 p.m,, 2 Racecourse Road, Oakhill, Stoke-on-Trent,
Sutton Coldfield (SCARS)—8 December (" Workshop Practice "
by G3KPT), 23 December (Natter and projects evening), HQ
SCTFC Clubhouse, Coles Lanes, Sutton Coldfield.
Wolverhampton (WARS)—2 December (Transistors In Trans-
mission by N. Lockley), 9 December (Natternite), 16 December (Dis-
cussion on propagation, H.F. and V.H.F.), 8 p.m., Neachells Cottage
Stockwell Road, Tettenhall.

Worcester (W & CARC)—Meetings Wednesday and Saturday,
7.45 p.m., 35 Perdiswell Park, Droitwich Road, Worcester, The Date
of our 1969 Rally will be 13 July. G3TQD.

REGION 4

Chesterfield (C & DARS)—11 December (Annual Dinner and
Social Evening), details from G3VDI,

Derby (D & DARS)—4 December (Surplus Sale), 8 December
(G5YY Trophy Contest), 11 December (Constructors' Contest for
Founder Members' Trophy), 15 December (Contest for President's
Trophy), 18 December (Annual Christmas Party), 25 December
(Club Net at 10.30 a.m.), 7.30 p.m., Club Room No, 4, 119 Green Lane,
Derby. The Society has recently been co-operating with the BBC
in the making of a Documentary Film on the Pioneers of Radio.
GZCVV.

Grimsby (GARS)—Thursdays, 8 p.m., North Lincs Photographic
Society's Room (back of) 50 Welholme Road, Grismby. GIRSD.
Heanor (TSEDRS)—3 December (Bring and Buy Sale), 10 Decem-
ber (Musical Social Evening—Ladies invited), 17 December (Closed)
7.30 p.m., Club Room, South East Derbyshire College of Further
Education, llkeston Road, Heanor, Derbys. GILGK.

Leicester (LRS)—Mondays, 7.30 p.m., Sundays, 10.30 a,m., The
Club Rooms, Gilroes Estate Collage, Groby Road, Leicester.
G.

JUQX.
Lincoln (LSWC)—Tuesdays, 7.30 p.m., No. 2 Guardroom, Sobroan
Barracks, Breedon Drive, Lincoln. GEBSS.
Mansfield (MARS)—First Friday in each month, 7.45 p.m., New Inn,
Waestgate, Mansfield. GGHAX,
Melton Mowbray (MMARS)—13 December (Shack Visit—
G3NVK) 7.30 p.m., St. John's Ambulance Hall, Holwell Works,
Asfordby Hill. GINVK.
Newark (NSWC)—Mondays, Thursdays, 7.30 p.m., Guildhall,
Guildhall Street, Newark, GITWV,
Nottingham (ARCN)—Tuesdays, Thursdays, 7.30 p.m., 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 Techni-
cal College, Eastfield Road, 7.30 p.m. Other Fridays meet at the
Club HQ in the Old Windmill, behind The Peacock Inn, London
Road, 8 p.m., onwards. G3KPO.
Worksop (NNARS)—Tuesdays, Thursdays, 7.30 p.m., Club Room
Gateford Road, Worksop, Notts. GEON.

REGIONS

Bedford (B & DARC)—Thursdays, Dolphin Inn, Broadway,

Bedford (Morse Classes, 7.30 p.m.).

Bishop's Stortford (BS & DARC)—Meetings on Third Thursday

of each month, 16 December (" V.H.F. Working," by Douglas

Durrant G3NUI), British Leglon Club, Windhill, Bishop's Stortford,

Hertfordshire,

Cambridge (C & DARC)—6 December (Transparencies evening),

13 December (Junk Sale for benefit of Club Funds), 20 December

(Christmas Fare), 27 December (Club closed), Fridays, 7.30 p.m..

Club Headquarters, Corporation Yard, Victoria Road, Cambridge.
(CUWS)—Tuesdays during Term, 8.15 p.m., Psychology Depart-

ment Lecture Rooms, Downing Site.

Dunstable (D & DRC)—Alternate Fridays, 7.30 p.m., " Star and

Garter "', High Street, South Dunstable, Bedfordshire.

March (M & DRAS)—Tuesdays, 7.30 p.m., Old Police Headquarters

High Street, March, Cambs.

Shefford (S & DARC)—5 December (' Making a Communication

Receiver " by M, Draycott), 12 December (" Receiver Topics," by

GATDW), 19, 26 December (No Meetings), 2 January 1969 (“ Radio

for Beginners,"” by G3VMI) 7.45 p.m., Church Hall, High Street,

Shefford, Bedfordshire,

Stevenage (S & DARS)—First and third Tuesdays in each
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month, 8 p.m., Hawker-Siddeley Dynamics Ltd., Gunnels Wood
Road, Stevenage, Hertfordshire.

REGION 6

Cheltenham (RSGB Group)—First Thursday in each month 8
p.m., Great Western Hotel, Clarence Street, Cheltenham, GITVW.
Chiltern (CARC)—Last Thursday in each month, 8 p.m., British
Legion, St. Mary's Street, High Wycombe, Bucks.

Gloucester (GRC)—Second and fourth Thursdays in each month,
7.30 p.m., Lamb Inn, Market Parade, Gloucester,

REGION 7

Acton, Brentford, Chiswick (ABCRC)—17 December, 7.30 p.m.,

Chiswick Trades and Social Coub, 66 High Road, Chiswick.

Addiscombe (AARC)—Second Tuesday in each month, 7.30 p.m.,

158 Lower Addisco mbe Road (Toc H Hall).

Ashford (Mddx.), (Echelford ARS)—16 December (Christmas

Natter), 7.30 p.m., St. Martin's Court, Kingston Crescent, Ashford,

Barking (B & DREC)—Every Tuesday and Thursday, 7.30 p.m,,

gascois}ne Recreation Centre, Gascoigne School, Morley Road,
arking.

Bexleyheath (NKRS)—12 December (" BBC Sound Production"

by Trevar Taylor), 7.30 p.m., Congregational Church Hall, Chapel

Road, Bexleyheath, 16 December (EGM), 7.30 p.m., " The Yacht,"

Long Lane, Bexleyheath.

Chingford Group—Fridays, Tel. 01-524 0308 for details.
(SRC)—First Friday in each month, 8 p.m., Friday Hill House,

Simmon's Lane, Chingford, E4.

Civil Service Radio Society—19 December (Christmas Party),

6.30 p.m., Civil Service Sports Centre, Monck Street, SW1,

Croydon (SRCC)—17 December (“ DX Operating on the L.F,

Bands "), 7.30 p.m., Blue Anchor, South End.

Dorking (DR & DRS)—10 December, " Wheatsheaf ", Dorking.

Ealing (E & DARS)—Tuesdays, 7.30 p.m,, Northfields Community

Centre, Northeroft Road, W13,

East London—15 December (AGM and Junk sale), bring plenty of

junk and cash, 2.30 p.m., Wanstead House, The Green, E11,

Edgware and Hendon (EADRS)—9 December, 8 p.m., St

Georges School, 51 Flower Lane, Mill Hill, NWT,

Gravesend (GRS)—Third Wednesday, 8 p.m., RAFTA Club,

Overclifi Road.

Guildford (G & DRS)—13 December (Natter Night) 8 p.m., 27

December (no meeting), Guildford Engineering Society, Stoke Park,

Hampton Court (TVARTS)—First Wednesday in month, 7.30

p.m., " Cardinal Wolsey," Hampton Court,

Harrow (RSH)—6 December (Practical), 13 December (Junk Sale),

20 December (Christmas Parly), 27 December (no meeting), 3

January (AGM), Roxeth Manor School, Eastcote Lane, Harrow,

Middx.

Havering (H & DARC)—4, 18 December, 8 p.m,, British Legion

House, Western Road, Romford.

Hemel Hempstead (HH & DARS)—6, 20 December, 8 p.m.,

Rucklers Lane Hall, Kings Langley.

Holloway (GRS)—Mondays (RAE) 7 p.m., Wednesdays (Morse)

7.30 p.m., Fridays (Club) 7.30 p.m., Monten School, Hornsey Road.

Kingston (K & DARS)—Second Wednesday in month, 8 p.m,,

Penguin Lounge, 37 Brighton Road, Surbiton.

Leyton and Walthamstow—Tuesdays, 7.30 p.m,, Leyton Senior

Institute, Essex Road, E10,

London U.H.F, Group—First Thursday In each month, 5 December

{Wine and Cheese Reunion) 7.30 p.m., Whitehall Hotel, Bloomsbury

Square. Holborn, WC1.

Loughton—4, 8 December, Loughton Hall (Near Debden Station),

Maidenhead (M & DARC)—17 December, 7.30 p.m., Victoria Hall,

Cox Green, Maidenhead.

New Cross (CARS)—& December, (" Facsimile," by G3SZR and

GBBTC), 20 December (Construction Contest and Cup Presenta-

tion), 25 December, (Christmas Net on 160 and 2m), 8 p.m., 225 New

Cross Road, SE14.

Paddington (P & DARS)—Thursdays, 7.30 p.m., Beauchamp

Lodge, 2 Warwick Crescent, W2,

Purley (P & DRS)—First and Third Fridays In each month, 8 p.m,,

Railwaymen's Hall, Side Entrance, 58 Whyteclifl Road, Purley.

Reigate (RATS)—First Wednesday, 4 December (Annual Con-

struction Contest), 7.45 p.m,, " George and Dragon," Cromwell

Road, Redhill,

Romford (R & DRS)—Tuesdays, 8.15 p.m., RAFTA House, 18

Carlton Road.

Scouts ARS—19 December (Party Night), 7.30 p.m., Baden Powell

House, Queensgata, South Kensington, SWT.
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Tony Kosking, A5856, receives the GINJL trophy from GEBON

chairman of the Silverthorn Radio Club. The trophy, pre-

sented to the winner of a construction competition, is to per-

petuate the memory of the late George Clark, GINJL. Al-

though not a club member, George Clark showed great

generosity to the Silverthorn club, The judges, GBBAM and
G3VMS, stand in the background.

Sidcup (CVRS)—5 December (" Moonbounce' by G3LTF), 2
January (" Activating Rare Counties "' by G3SVK), 8 p.m., Congrega-
tional Church Hall, Court Road, Eltham, 19 December (Natter
Night), 16 January (Surplus Night), 8 p.m,, All Saints Church Hall,
Bercta Road. New Eltham.

Slough (SDR Group)—First Wednesday in each month, 7.30 p.m,,
United Services Club, Wellington Street.

Southgate Radio Club—12 December, 7.30 p.m., Parkwood Girls
School, (Behind Wood Green Town Hall),

St. Albans (Verulam ARC)—18 December, 7.30 p.m., Cavaller
Hall, Watford Road, St. Albans,

Stevenage (SDARS)—First and Third Thursdays, details from
83 Spring Road, Letchworth, Herts,

Sutton and Cheam (SCRS)—17 December, 8 p.m., The Harrow
Inn, High Street, Cheam.

Welwyn (Mid Herts ARS)—12 December (G3UFA conducts
annual junk sale), visitors welcome, 8 p.m.. Welwyn Civic Centre,
Welwyn, Herts.

Wimbledon (W & DRS)—13 December (AGM), 14 December
(Christmas Party), 8 p.m., St. John Hall, 124 Kingston Road, South
Wimbledon, SW19,

Wembley (GECARS)—Thursdays, 7 p.m. (this ¢lub is open to
non GEC employees by invitation). Tel. ARN 1262, Sports Club,
St. Augustin Avenue, North Wembley.

REGION 8

Crawley (CARC)—Details from G3FRV. Trinity Congregational
Church, Ifield, Nr. Crawley, Sussex,

Mid-Sussex (MSARC)—Details from G3RXJ, Marle Place Further
Education Centre, Leylands Road, Burgess Hill,

South Coast (South Coast V.H.F. Group)—Details from G3/JHM.
Worthing (W & DARC)—Roes Wilmot Youth Centre, Worthing.

REGION 9

Bristol Group—9 December (AGM), 7.30 p.m., Becket Hall, St.
Thomas Street Bristol 1, off Victoria Street. During October there
has been two gatherings of the group, the first a Social evening
presenting a group of interesting films to a large gathering of
friends and members. The second a talk by G. Twist, GSLWH on
his problems In constructing his Quad, and illustrating with pro-
jected slides. The November meeting covered the construction
of a three band V.H.F. Transmitter presented by E. Robi %
G3ITWT. GIPFD,
Bristol ARC—Every Monday and Thursday from 7.30 p.m., at the
University Settlement, 41 Ducie Road, Barton Hill, Bristol 5. G3WLZ.
Cornwall (CRAC)—5 December (Special Junk Sale in aid of the
RAIBC), 2 January (Ladies Night), South Westarn Electricity Board
Soclal Centre, Pool, Camborne. GINKE.

S.5.B. Group—Second Thursday In each month. G30CB.

V.H.F. Group—Third Thursday in each monlh, both 7.30 p.m.,
Barley Sheaf. Truro, G3XC.
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Exeter (EARS)—First Tuesday in each month, 7.30 p.m., George
and Dragon, Blackboy Hill, Exeter. GZHMY,

Plymouth (PRC)—First and Third Tuesday in each month, 7.30
p.m,, Virginia House, Bretonside, Plymouth. G3UQF.

Saltash (S & DRC)—Burraton Toc H. Hall, Warraton Road,
Saltash. GIUBY.

South Dorset (SDARS)—First Friday in each month, 7.30 p.m.,
Labour Rooms, West Walk, Dorchester. GIBKV.

Taunton (T & DARC)—6 December, Lecture Theatre, Taunton
Technical College. The AGM was held in October, G3NNE was
elected Chairman, G3WNV the Treasurer, G3WPJ was Secretary,
the Club are hoping to have their own HQ, and the RAEN Group for
Somerset is actively being formed. GIWPJ,

Torquay (TARS)—Every Tuesday and Friday (Club Nights), 14
December, not the usual last Saturday for December (Christmas
Soclal Gala Night), with a Quiz, Torbay competing against visiting
Clubs, Exeter and Plymouth. The October meeting was a very
interesting talk by Sir Douglas Hall, on Transistorized Reflex
Receivers. G3XXS is congratulated on attaining his goal, The RAE
classes have recommenced. G3VNG.

Wells (WARS)—Mondays, EMIE Social Club, Chamberlain Street,
Wells. GIMQQ.

Weston Super Mare (W-5-M ARS)—6 December 7.30 p.m.,
Westhaven School, Ellesmere Road, Uphill, WSM. Cliff Toomer
has been nominated as Weston's AR. GIGNS,

Yeovil (YARS)—Wednesdays, 11 December ("' Tape Lecture " by
G2BCX) 7.30 p.m., Park Lodge, The Park, Yeovil, GINOF,

REGION 10

Blackwood (ARC)—Meets at 7.30 p,m. on Fridays (Club call-sign
GWEGW), Headquarters off High Street, Blackwood, Mon.

Barry College of Further Education (ARS)—Meels on Thursdays
7 p.m., College, Colcot Road, Barry.

Cardiff (RSGB) Group—Monday, 9 December at 7.30 p.m. Christ-
mas Social, TA Centre, Park Street, Cardiff.

Coleg Prifathrofaol, Abertawe (University Radio Society)—
11 December (Social Evening), 7.30 p.m., Lab. Technicians Common
Room, West Wing College House, The Society meets alternate
Wednesdays at 7.30 p.m., Details from D. West, GW3TYI, c/o
Students Union Coleg Prifathrofacl, Parc Singleton, Abertawe,
Sir Morgannwg.

Llanelli Boys Grammar School (ARS)—Meets at the School on
Fridays at 3,30 p.m. Interested amateurs are invited,

Pontypool (ARC)—Meetings at 7 p.m, on Tuesdays, Educational
Settlement, Rockhill Road, Pontypool, Mon,

Pembroke (ARC)—Details of December meeting from GW3LXI,
the Headquarters, Defensible Barracks, Pembroke Dock, Pembs.
Rhondda (ARS)—Pengelli Hotel, Treorchy Details from the
Secretary, Cyril Parry, 34 Cae'r Gwerlas, Tonyrefail, Glam.
University College, Cardifi (ARS)—This Sociely is now well
established, and is running RAE and Morse classes. Delails from
the Secretary, Students Union, Dumfries Place, Cardiff.

REGION 11

Llandudno (CVARC)—14 December (Annual Club Dinner) 7.30
p.m., Colwyn Bay Hotel, 18 December (Christmas Junk Sale) 7.30
p.m., Paradise Hotel, Llandudno. Secretary, 61 The Dales, Abergele,
Denbighshire,

Rhyl (R & DARC)—Second Tuesday in each month, Rhyl's Silver
Band Room, Windsor Street, Rhyl.

REGION 12

Aberdeen ARS—6 December (Junk Sale), 13 December (" Space
Flight Communication' by GM3AEL), 20 December (Annual
Dinner Dance at Hazlehead Restaurant), 27 December (Ragchew),
7.30 p.m.,, 6 Blenheim Lane, Aberdeen. GM3/AA.

Moray Firth (MFARS)—Further details from GM3IAA.

REGION 13

Border Area—Members in the Scottish Border Area are asked to
contact George Shankie, GM3WIG, 8 Eftrick Terrace, Hawick, who
has recently formed a Club to cater for amateurs in this area.

Edinburgh (Lothian RS)—12 December (" Hospital Radio Service"
by J. McRitchie) 7.30 p.m., YMCA, 14 St Andrew Street, Edinburgh.

REGION 14

Glasgow University (GWRC)—13 December, 7.30 p.m., Engineer-
ing, South Building, University of Glasgow.

Greenock (G & DARC)—6, 20 December, 7.30 p.m., Arts Guild,
Campbell Street, Greenock.
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Lowlands Royal Signal, Group (LRSG)—17 December, 7.30 p.m.,
21 Jardine Street, Glasgow.

Mid-Lanark RSGB Group—20 December (Film Show), 7.30 p.m.,
YMCA, Brandon Street, Motherwell,

REGION 15

Belfast (YMCARC)—Every Wednesday and Saturday, 8 p.m.,
City YMCA, (3rd floor), 12 Wellington Place, Belfast, BT1 6GE.
Bangor (B & DARC)—First Friday in each month. Silverstream
Unlonist Hall, Belfast Road, Bangor, Co. Down. Further details
from GI3OLJ.

REGION 16

Ipswich Radio Club—Details from G3UJR,

Norwich (NARC)—9 December (Informal Meeting), 16 December
(Christmas Party), 23 December (no meeting), 30 December (Tech-
nical Quiz), 7.30 p.m., Clubroom, Brickmaker's Arms, Spowston
Road, Norwich.

Yarmouth (GYRC)—Fridays, 7.30 p.m., 98 South Market Street,
Yarmouth.

REGION 17

Farnborough (F & DRS)—Allernate Tuesdays, 7.30 p.m., Railway
Enthusiasts Clubrooms, 310 Farnborough Road, Farnborough,
Hants,

Swindon (S & DARC)—Alternate Wednesdays, Penhill Jun.
Royal Naval Amateur Radio Society—Atthe AGM on § Oclo-
ber it was decided that associate membership of the RNARS should
be extended to members of the merchant navy and foreign navies.
First foreign members include GMSAHS and ON5OJ. The highly
successful code exhibit on the RNARS stand at the show resulted
in the issue of over sixty certificates. On-the-Air code sessions are
scheduled for 3 December and 7 January on 3520 kHz at 19.00 GMT.
:g;:gnnwledged with thanks are publications from RAIBC and

The President and Council of the
RADIO SOCIETY OF GREAT BRITAIN

extend a cordifal invitation to

All Members and Friends |

to visit the Sociely's new Headquarters
during the weekend of

14 -15 DECEMBER, 1968

The Headquarters, at35 Doughty St., London, WC1, will

¥ be open from 10 a.m. to 6 p.m. each day. See page 815. :i
ot s oo -

Region 15
Belfast & District Group——18 December "' Quiz"
8 p.m., War Memorial Building, Waring Street, Belfast.

Would all members of the Society in Northern Ire-
land please notify B. G. Hamilton, GI3VYY, 13 Abbey-
dale Crescent, Belfast 14, giving full name, call or BRS
No. and present address.

Belfast & District RSGB Group
Annual Christmas Dinner Dance,
23 December, 1968

7.30 p.m. Woodbourne House Hotel.
Tickets £1 7s. 6d per person

obtainable from B. G. Hamilton, GI3VYY
Dress Formal,
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LOOKING AHEAD

6 December—RSGB Annual General Meeting. Royal Society of
Arts, John Adam Street (off Strand) London WC2.

14-15 December—" Open Weekend " at the new RSGB Head-
quarters, GB2HQ will be operational on 160, 80, 4 and 2 metres.
Full details on Page 815 In this Issue,

10 January—Presidential Installation, Bonnington Hotel, South-
ampton Row, London WC1,

7 March—RSGB London Lecture Meeting.

27 April—Bellevue Convention, Manchester.

CONTESTS

7-9 December—Town of Porto Amelia Contest.

11-12 January—Afiiliated Societies' Contest,

13 January—First 144 MHz (S.5.B.) Contest.t

26 January—Second 144 MHz (C.W.) Contest.

15-16 February—First 1-8 MHz Contest.

16 February—First 70 MHz (Fized Station) Contest.

22-23 February—YL-OM Contest (Phone) 18.00 Saturday-18.00
Sunday.

1-2 March—Third 144 MHz (Open) Contest.”

8-9 March—BERU Contest.

8-9 March—YL-OM Contest (C.W.) 18.00 Saturday-18.00 Sunday.

30 March—Low Power 3-5 MHz Contest.

12-13 April—Second 70 MHz (Open) Contest,

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—National Field Day.

22 June—Second 432 MHz (Portable) Contest.

T Ammended date.

5-6 July—Summer 1-8 MHz Contest.*

5-6 July—Fifth 144 MHz (Open) Contest.

12-13 July—High Power Field Day.

27 July—Third 70 MHz (Portable) Contest.

4 August—Sixth 144 MHz (S.5.B.) Contest.

10 August—Third 432 MHz (Open) Contest,

17 August—Fourth 70 MHz (C.W.) Contest.

6-7 September—V.H.F. National Field Day.*

14 September—3:5 MHz Field Day.

21 September—Seventh 144 MHz (C.W.) Contest,
5 October—Second 1296 MHz (Open) Contest.
11-12 October—28 MHz Telephony Contest.
25-26 October—7 MHz Contest (C.W.).

3 November—Eighth 144 MHz (S.5.B.) Contest.
8-9 November—7 MHz Contest (Phone).

15-16 November—Second 1'8 MHz Contest.

7 December—Fifth 70 MHz (C.W.) Contest.

* To coincide with a Region 1 IARU Contest,

MOBILE RALLIES

20 April—North Midlands Mobile Rally, Drayton Manor Park, Near
Tamworth, Staffs.

1 June—ARMS Rally.

29 June—Longleat Mobile Rally, Longleat Park, Nr. Warminster,
Wiltshire, Organized by the Bristol RSGB Group, assisted 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 Mobile Rally.

EDDYSTONE, KNIGHT-KITS, RAACO, SINCLAIR,
MULLARD COMPONENTS, AMPEX V.T.R. &
TAPE RECORDERS, FERROGRAPH, REVOX etc,
AND ALL HI-FI EQUIPMENT

46, George Street, Oxford, 47783
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NEW 8§TH 1868 EDITION
300 big pages—8,500 items
1,200 lllustrations

pE

CATALOGUE

The mosi COMPREHENSIVE—CONCISE—
CLEAR—-COMPONENTE CATALOGUE.
Camplebs with 10/- worlh discound vouchers
FRER WITE EVERY 0OPY.

“ 32 pages ol transistors and semi-
conductor deviees, valves crystals.

% 200 pages of components and
equipment.

+% 65 &1 o! microphones, decks
and m!ll lqnlnmmt.’ !

Send today B/6 Post paid
HENRY’S RADIO LTD. o i00WaREnosD. o
Mall Order Dept. all types of Components, Organ Dept. 308 EDGWARE

ROAD, LONDON W.2. 01-723 8063 High Fidelity Sales P.A, and Test
Equipman!, Record Decks, stc.
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Owing to the increasing number of members advertisements submitted for publication we regret that some form of
limitation has to be brought into effect. As from the January edition four pages will be scheduled for members ads. Advertise-
ments will be processed in strict rotation and any which do not appear will not be held over and should therefore be re-sub-
mitted. Members wishing to guarantee inclusion can do so by sending copy to our classified ads office, cfo Sawell and Sons
Ltd., enclosing, of course, the appropriate remittance. (See page 861).

CLOSING DATE FOR JANUARY—4 DECEMBER

FORM ON PAGE 861

HNNEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEn
FOR SALE Mosley Commando s.s.b. tx, 180 W p.e.p. 80-10m, Linear 3 TT21

Super Sky Rider $X28, gd wkg cnd, manual, offers, prefer collect but
s{ankdetiver locally, J. A. Ward, G4JdJ, 44 Northgate, Barnsley,
orks.

RSGB Amateur Radio Handbook, 3rd ed., mint cnd, 25s. pp.
W. G. Hopkinson, 6 Avondale Mount, Shipley, Yorks.

Cosgor 339 scope, 343 wobbulator, £10 pair, CR-100 £5. BC221 £5,
160m Tx £2. RC bridge 30s. Scope unit £2. P.s.u.’s 15s. and £1,
4X150A 10s. Collect. S.a.e. further details. W. E. Thompson,
G3MQT," Y Grislau,” 8 Coventry Rd, St Leonards-on-Sea, Sussex.
Hastings 3681.

SB300, SB400, HO10 Scope £245 complete, Marconi U.H.F. sig
gen TF517F/1 £15. Philips 4 tk stereo tpe rcdr EL3536, cost £100,
sell at £48, consider sensible offers on everything. G3NMR, M.
Margolis, 95 Collinwood Gdns, Clayhall, liford, Essex. Tel. 01-550
0882,

Eddystone 680X mint cnd, no mods, unmarked, would exch for
770R, Offers. W. Hodkinson, 29 Wellhouse St, Barnoldswick, nr
Colne, Lancs.

Eddystone S640, 1-8-31 MHz, £18. B. H. Turner, G3RLE, 241 White-
chapel Rd, Scholes, Cleckheaton, Yorks. Cleckheaton 2769.

Lafayette HAB3 rx, 0-5-31 MHz, v.g.c., perfect wkg order, 3 yrs old,
£10 o.n.o. AVO Multiminor, v.g.c. but plastic carry-case a bit
battered, £5 o.n.0. P. Davidson, 19 Forest Rd, Sutton, Surrey.
Tel. 01-641 2784 (after 6 p.m.).

AVO multimeter, 97 ranges, exc order, cost £165, sell at £12 10s.
Sangamo Weston reference standard d.c. voltmeter. 0-400 V,
400000 o.p.v., 6 ins mirror scale, new, terrific bargain at £7 10s,
S.a.e. details, carriage extra. A. G. Thorburn, G3WBT, 27 Bank-
lands, Workington, Cumb,

KW160 Mk Il £20. Mohican Mk Il rx £20. Appearance in and out as
new, offers considered. E. W. Taylor, G3FK, 4 Brownsea Ave,,
Corfe Mullen, Dorset, Broadstone 2631,

Marconi AD108 rx xtal, filter £7. Two Bd44 Mk 3 tx/rx, one modified
4m, £7 and £5. Geloso 2m v.f.o. £5. R1155A modified 160m £5.
Pair Pye PTC122 walkie-phones, manual available, £5 pair., P.
Daragh, GIMNV, 44 Jervis Cres, Streetly, Sutton Coldfield, Warks.
Tel. 021-353 3012.

Star SR600 £50. Trio 9R59DE £27 10s. (both as new). New AR88D
manual 15s. 3 ohm phones (not ex W.D.) 15s. 240/220 V h.d. trns-
frmr 10s. RSGB and SWM journals 1962 on 1s. each. Wanted
ARB5162. G. E. Westwood, 114 Pettits Lane, Romford RM1 4EJ,
Essex. Tel, Romford 47577,

Cheap equipment needed to start school radio soc, e.g. R1155 rx,
please contact, R. C. Wainwright, 85 Wraysbury Rd, Staines, Mddx.
Tel. Staines 53765,

Alternator system, 45 A, 12 V, Lucas 11AC, Transistor regulator
warning light, control relay, universal mounting bracket, full instruc-
tions and clrcultry. Bargaln £12 carrlage extra. R. Toby, G2CDN,
13 Wood Lane, Isleworth, Mddx.
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300 W p.e.p. output, both in one cabinet £90, ARSSLF rack mounting,
Few mods inc prod det £15. DAF rx £20 or exch. g.c. rx e.g. HRO,
5640 etc. Johnson, 3 Folly Gdns, Wymondham, Norfolk.

Drake R4A rx with MS4 spkr. (as new) additional xtals. covering
160m and all of 10m. Cost over £200, sell at £140. D. Evans, G3OUF,
80 Argyle Rd, London, W13, Tel. 01-997 7210.

A.f.amp 35 W, 807s, 3-15 ohm output, steel case £5. Mullard mixer
4 channel, high and low imp mic inputs, p.s.u. £5. Two Fane bass
25 W spkrs, 12 in as new, tatty cabinets 45s. each. Prefer insp and
collect. J. B. King, G5TA, 9 Hemsby Rd., Chessington, Surrey.

Heathkit Q@ mult as new, 1'6 MHz i.f. £6 o.n.0. N. H. Hyde, G3PJM,
91 Pelsall Lane, Rushall, Walsall, Staffs. Walsall 21014.

Grundig TKS tpe rcdr £10. liford Sportsman Auto RF 35mm colour
camera. Bit-in light meter, coupled rangefinder, ever ready case.
Cost £35, sell at £12. J. Margolis, 95 Collinwood Gdns, Clayhall,
Iiford, Essex. Tel. 01-550 0882,

CSE 2A10 160m tx with MM2 mic exc end £30 o.n.0. G. F. Ward,
G3TUQ, 19 Portland Rd, East Grinstead, Sussex. East Grinstead
24594,

Heathkit DX100U brand new. Trio 9R59 rx. Hetrodyne wavemeter
Class D for a,c. Heathkit reflectometer. Joystick antenna. Pre-
amp for rx all as new, failed RAE| £70 the lot, buyer arranges
carriage. S. Keene, The Vicarage, Colgate, Horsham, Sussex.

Decca stereo pickup FFSS Mk 2 arm and head £3. Japanese junior
student microscope, ideal for biology g.c.e. four lens nosepiece,
two eyepieces, magnification x1200 max, boxed £10. Two portable
lightweiaght geiger-counters, offers? R. J. Hey, G3TDZ, 8 Armley
Grange Cres, Leeds 12, LS12 3QL. Tel, Pudsey 5478 (day only).

Transformer RCA 2000/2000 400 ma as new £3 10s. UM4 modulation
transformer £3. 2 Electro-Volce mics T50/PTT 15s. ea. Calrad mic
dual impedance £3, Zenith variac 230 V 8 A £5 10s. Carriage extra.
L. H. Lee, 17 Knottsall Lane, Warley, Birmingham. Tel. 021-552 1338,

Panda PR120 £20, Buyer please collect. E. T. Ward, G3JWC, 21
Rangemore St, Burton on Trent, Staffs.

National NCX5 Mk 2 with NCXA p.s.u. in mint cnd £200 o.n.o.
J. G. H. Pearce, G3IGP, 73 Deerswood Ave, Hatfleld, Herts. Tel.
Hatfield 65098.

Mint Codar CRT0A £15 or exch for ATS tx. G3RAD, 1 Approach
Rd, Broadstairs, Kent.

W1191 A wavemeter, unmodified, complete with correct calibration

book but less 1 MHz xtal. £2, KW160 tx £17 10s. Minimitter MR44/11

£30, All prices include carriage. Samson ETM-2 Electronic Keyer

g?nted. M. Evans, GW3UCJ, 4 Gower Cres, Baglan, Port Talbot,
am.

Eddystone 680X g.c. rx 05-32 MHz var selec, b.f.o., xtal fllter,
phasing cont, offers around £65. Transistor rx covering v.h.f.
aircraft band and/or 2m 108-136 MHz. |. W. Gower, BRS27372,
10 Homethorpe, Orchard Park Estate, Kingston-Upon-Hull, Yorks,
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C.W. man's dream, new Collins 455 kHz filter, 500 Hz swap, 3 kHz
ditto. Sell £10. Spider type Quad 10-15-20 glass skin bamboo, £5
plus 10s. pp. or collect. H. Bird, G30UQ, 344 Coventry Rd, Hin-
ckley, Leics. Tel. Hinckley 3390.

Codar ATS with mains p.s.u. £18. Codar PR30X £5. Eddystone
EC10 £38. Shorrock Mk 5 aircraft band incl. Lw., m.w. £20. LM14
frequency meter with p.s.u., £25. A. M. H.Wyse, G3IWE, 36 Wilmslow
Cres, Thelwall, Warrington, Lancs, Tel. Warrington 64178.

DX100U £40 o.n.o. H. Powell, G3RAQ, 12 Christchurch Ave,
London NW6. Tel. 01-836 1207, ex 1457 (Office hours).

Hallicrafter HT37 tx, c.w., a.m., s.5.b., 80-10m. HT40 tx 50 W, c.w.,
a.m. Both as new with manuals. R. Ward, G2BSW, " Alauna,"
Venlake Close, Uplyme, Lyme Regis, Dorset. Axminster 3163 day.

Lafayette HAS00. 6 mnths, old, £30. Buyer collects, M. Kaye, 98
Limetree Ave, Goole, Yorks.

ARB88D, spkr, manual, exc cnd, will deliver 40 miles. LG300 r.f, unit,
v.g.c, spare 813 £18. Buyer collects. W. F. Cooper, G4GN, The
Naight House, Minsterworth, Gloucester. Tel. Minsterworth 339,

Star SR550 rx, mint end, sell or exch Eddystone EC10. Brown,
G3NQX, 21 Princess Street, Leyland, Lancs. Leyland 23331,

Eddystone 680X rx In v.g.c. £60 o.n.0. L, Emmett, G3VKO, Box
Tree Cottage, Whiteleaf, Princes Risborough, Bucks.

Tiger 150, 160-10m (68 counties 160m), £45. Lafayette HEBD 0-55-
30 MHz, 142-148 MHz, £40 or complete station £75. Will deliver 50
miles. J. W. Nixon, G3CLP, 49 Meersbrook Road, Sheffield S8 9HU,
Yorks. Tel. Sheffield 50597,

Trio 9R59DE bandspread rx, v.g.c. £27/10/-. Hamgear PM1 sell-
powered preselector/a.t.u. £5. Codar RQ10X Q mult £5 or £40
complete. Pos delivery London area. Various WW, PW, PE,
RC, free to club or beginner, D.J, Turney, @ Hengist Way, Bromley,
Kent. BR2 ONS. Tel, 01-460 6326 (after 7 p.m.).

Heathkit SB10U gd cnd £20. 3 Japanese car radios, need attention
£10. Dural masts, 3 ten it x 14 in, new £6, Five 6ft = 1 in, £2 10s.
All pp. RF1U wanted, O. Kennedy, G30CS, 77 Seaview Road,
Brightiingsea, Essex.

Operation and maintenance inst book for BC224B and BC348B
30/-, 2 HRO 21 MHz b.s. coilpacks 45s. ea. Woden DT1 unused
30s. Allthese pp. Tested 807s 3s. ea. M. J. Darkin, G3KTH, 4 Ash
Drive, Catshill, Bromsgrove, Worcs. Tel. Bromsgrove 5554,

Versatile TR GDX/20C transistor rx 0-5-30 MHz, b.f.0. with 9v battery.
Bargain £5 plus post. Twomobile or similar rx wanted, M. J. Cooke,
76 Falcon Road, West Sprowston, Norwich, Norfolk, NOR 73R.

TW160 Topmohile with mains spkr p.s.u., two years old, gd cnd,
cost £73, sell at £48. Also W1191A wavemeter with charts £6.
Prefer buyer Insp and collect. Going v.h.f, J. L. Green, G3PYF,
68 Magdalene Lane, Wingfield, Trowbridge, Wilts.

Rx type 52 with case and p.s.u. type ZE12 mint cond, £7 10s. P.s,u.
for T1154, R1155 mains operated £5 (pair). Tx 1154N £3, 1154H
£215s., Rx ROAPN4 £1 25, 6d. Carriage extra. A. F. Stagles, G3RBY,
2 Blackthorn Close, St Albans, Herts. Tel. 56-54009.

DX40U, VF1U, exc, cnd, £25 o.n.0. B2 " spy" tx/rx, fair, £8 o.n.0.
N. P. Brown, 8 Villa Grove, Bingley, Yorks. Tel. Bingley 3679,
ARS8D and PR120V £55 pair o.n.0., fb cnd, going QRT. J. R.
Platt, 78 Cunningham Drive, Bury, Lancs, Tel. Whitefleld 3981,
Lorenz EO/10175 80/1500 kHz. Minor parts missing, tuning pack
complete, huge dial, exc cabinet £3 pp. Straight exch prof blt
fb RG1 for RA1 in similar cnd. S. Howson, 28 Middletons Lane,
Norwich, Nor 33 M. Norwich 43485 evenings.

Unmodified Eddystone 888A complete with matching Eddystone
s-meter, spkr and mounting blocks £65. Also panoramic adaptor
model RCX, input 450-475 kHz sweep pos or neg 100kHz, internal
p.s.u., handbook £20. Prefer insp collect, R. S, Hodgson, G3TBT,
18 Clayhill, Lyndhurst, Hants. Tel. Lyndhurst 2127.

KT320 rx, gd cnd, semicond p.s.u., recently aligned, exch qd
cnd Trio 9R59DE with cash adj. J. W Shelley, Decca Navigation
Transmitting Station, Denhall Lane, Neston, Cheshire. Tel.
051-336 1974,
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Cabinet, double sided, 7 it high, 2 ft wide, 30 in deep, for 19 in
rack mounting, Doors back and front, as adv in WW by Harris of
Organford, Purchased in error £25 o.n.0. or exch BC221. Buyer
collects. Luxton, 8 Twyford Crescent, W. Acton, London W3.
Tel. 01-992 4708.

Heathkit linear model HA14 with Heathkit p.s.u. £50 no offers.
N. E. Hall, G3IDRF, 8 Radnor Park, Corston, Malmesbury, Wilts.

LG2300 tx with companion p.s.u./mod, mic, connectors ete, gd cnd
and wkg order £75 o.n.0. complete, dellvered anywhere in UK.
C. Malcolm, GM3BXW, 26 St Clair Avenue, Giflnock, Glasgow.
Tel. 041-638 3024,

Panda Cub £22 10s. G3GFN 20w mod complete with p.a. current
meter. Spare power avallable, 63 V, 1-2 A, 250 V, 50 mA, £5.
C. A. Collins, 32 Albany Road, Skegness, Lincs.

Eddystone 680 rx £39, Eddystone prof rx 730/1A similar 680X but
cost £220 when current, v.g.c. £70 o.n.0. Part exch. welcome.
Delivery 100 miles. M. R. G. Snowden, Swainsea Lane, Pickering,
Yorks.

BRT400E exc cnd deliver 50 miles £45, Webb, G6XY, 22 Southbank
Road. Kenilworth, Warks. Tel. Kenilworth 52679.

TF144G sig gen £16 16s. TF517 £910s. 500 W isolating transformer
£7 10s. 4X150A 16s. 6d. Pye car radio five wavebands £9 19s. 6d.
Beam Echo stereo preamp STEP21 £3 19s. 6d. Philco s.w. con-
verter mobile £2 10s. o.n.0. All plus carriage please. D. Byrne,
G3KPO, Jersey House, Eye, Peterborough, Tel. Eye 351.

Exch various complete of QST and SWM (bound) before 1965 for
recent American callbook (DX or US listings). G3KAA, 43 Napps-
bury Road, Luton, Beds.

RCA 2000 V 500 mA transformer £4. GXU1 rects as used In
KWS500 10s. ea. Valveholders for GXU1 4s. ea. 2m s.s.b. trans-
verter, 28-30 MHz i/p, QQV06—40A p.a. £10. S.a.e. for components.,
T. J. Griffiths, G3NPZ, 7 Somaford Grove, East Barnet, Herts,

Transistorized elec keyer (G31AS design) 6 in x 4 in x 3} in,
microswitch paddle, uses four internal PP9 batteries, sealed,
quiet, double pole, cfo relay £5. Prefer collect, otherwise pp
extra. J. D. Speake, G3URX, 10 Mill Close, Tiptree, nr Colchester,
Essex. Tel. Tiptree 6533.

888A recently overhauled with matching feet and spkr, Lafayette
5%er S meter £70. CTS2 tx £12, Reslo ribbon mic £3. H. G. Peers,
G3BEZ, 3 Monks Brook Close, Eastleigh, Hants, Tel. Eastleigh 2467,
Codar ATS, 12MS d.c. p.s.u., 12RC control £20. FIF whip 25s.
160, 80, 20m coils 35s. each. Offers for BCC69 D transceiver, less
valves. Thurlow, G3WBN, 19 Gravel Hill, Croydon, Surrey. Tel.
654-2761.

Codar ATS and a.c. p.s.u. A1 cnd £18. Carriage included. RSGB
manual (old type) also available. Sanderson, G3UQZ, 175 Johnson
Road, Erdington, Birmingham 23. Tel. 021-373 8806.

SB101 with 400 Hz filter, HP23E power supply, SB600 speaker,
v.g.c. Recently checked. Aligned and tested by Heathkit, £205,
Delivered free within 70 miles. A. T. Eley, G3GHB, 14 Warmington
Road, Hollywood, Birmingham. Tel. Wythall 2036,

Emigrating. Sommerkamp FL200B, unmarked £115. G2DAF rx,
Mk 1l £50. R.t.ty. setup complete comprising teletype 15P/P,
14TD, DL6EQ TU, filters, p.s.u.'s £35 or separate. Creed 7B £7.
CR100 £15. Many other items, Offers. Copson, 51 Ellers Drive
Doncaster. Tel. Doncaster 55357.

HRO-MX, rewired, resprayed, reallgned, stabilized p.s.u. £22
o.n.0. Green 2m converter 28-30 MHz i.f. £7. 4X150 with base,
new, £5. Sinclair Z12 amp, 37s. 6d. Jason Mercury 2 tuner £3.
Field strength meter, transistor, £1. M. A, Pawley, GBAWV,
52 Sumatra Road, West Hampstead, London NWE.

12 bound volumes Wireless World, red and gold. 1945-1956, W.h.y.?
N. I. Briggs, G3WGL, 127 Newshaw Lane, Hadfield, via Hyde,
Cheshire SK148AT,

Pye Ranger low band C29 set. CR150/4 xtal filters (2), offers or
exch 70cm converter or w.h.y,, Circuit diagram PTC 290 wanted.
B. Dodds, 1 Croft View, Killingworth, Newcastle-upon-Tyne,
NE12 OBT.
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Complete Heathkit station DX40U with v.f.0., RA1 rx, xtal mike,
mint cnd, £60. TGF144 sig gen Ok but faulty attenuator £3,
Myford ML7 lathe, motorized, fully equipped, lovely condition £45.
Buyer collects. J. Pye, G3KFZ, 41 Walbeck Road, Norwich, Nor 90
E. Norwich 53268,

R.f. linear amplifier AM-33/ART. 500 W final two 4E27. All com-
plete with blower £10. J. Farlow, G3BXI, 49 Mount Pleasant Road,
Chigwell, Essex. Tel. 01-500 4546.

Lafayette communication rx HE40, slight attention needed £10.
Command tx, modified 1-8-2 MHz, all coils and xtal etc. £1. K.
Fisher, G3WSN, "Repton", Plot 79, Longmead Avenue, Gt Baddow,
Chelmsford, Essex.

R1933A rx a.m./f.m. 66-77 MHz, 21 valves. 2 r.f,, 5 i.f. stages, new,
unused, complete with pluggery and circuit, £4 10s. D. Spooner,
39 Brambley Crescent, Folkestone, Kent, Tel. Folkestone 76523.

BC221T original book, spares £15. Mosely TA31 £9. Advance
sig gen 9-300 MHz £8. Calibration unit CT155 £5, exch any for
AR22 or similar rotator. KW E-Z match. H. G. Newland, G5ND,
161 Penrose Avenue, Marton, Blackpool, Lancs.

Valves boxed new. CV1926 (6G6) 1s. 6d. ea CV529 (12AHTGT)
3s. ea, pp paid, L, Cowen, 69 Oakwood Crescent, Winchmore
Hill London, N21,

HRO Senior, 5 g.c. coils, 900 kHz to 30 MHz, p.s.u., new cnd,
super performance. £15 o.n.0. Buyer collects, any trial. R. Field,
G3IPM, 1 Haines Street, Battersea Park Road, London SW8.

Electronic Organ enthusiasts. Brand new Texas transistors,
p.n.p., germanium type 2G382, exc output stages, amplifiers,
dividers, -30V, 500mA, beta 90, Ft 5 MHz, 9d. each, £3 per 100.
Full data, send s.a.e, D. T. Wilson, GBAPS, 177 Dower Road,
Four Oaks, Sutton Coldfield, Warks. Tel. FOU 3044,

Heathkit Mohican, hardly used, as new, checked by Daystrom
this summer. Any reasonable offer or w.h.y, may be able to
deliver. D, W. Martin, G3XSF, 32 Clifton Road, Halifax, Yorks.
Tel. OHA-2 60438,

Labgear Quad spider kit, new, all wire, hardware, U bolts, nylon,

less bamboo, £7. Spider only, used but ok £2 10s. 3 G3HZP

baluns 7s. 6d. ea. Four 6HF5 30s. ea. Unused bases 2s. S. J.

"I:‘:aylor. I-‘i;aoFN. Chy-Yn-Gwel, Woodbine Lane, lllogan, Redruth,
ornwall.

Eddystone 888 with matching speaker, S-meter mint cnd, recently
revalved, no mods £65. Table top tx 50W a.m./c.w., modulator
AB1, internal p.s.u.'s, v.g.c. 80-10m £25. or together £80 with
spare valves, R. A. Ridleigh, G3UTX, 39 Lonsdale Avenue, Weston-
super-Mare, Somerset,

Zone 7 xtal. Little used, B7G vacuum mounted QCC 24-220 MHz
3rd overtone xtal. giving 145:320 MHz final freq £1 1s. including
postage. A. G. Blackmore, G3FKO, 199 The Holloway, Droitwich,
Worcs.

70cm transistor converter and preamps. Phone/video tx, 8/8 and
parabeam. Also amateur bands rx 10-160m and 12 it glass fibre
salling dinghy, hull and deck, needs fitting out. G. R. Addis,
G3TEB, 13 Keats Close, Woodley, Reading.

Eagle RF40 field strength meter 17s. 6d. R. North, G3WAR,
" Pyrmont ", Dukes Wood, Crowthorne, Berks.

SB300E plus c.w. filter, prof wired £110. DX100U factory wired
and SB10U £60. E. Neal, GBGP, 34 Manor Avenue, Brockley,
London, SE4.

B2 tx/rx/p.s.u, complete station '80-40-20m. Original f.b. cnd.
Also Japanese quality camera, Exchange both for rx or w.h.y.
D. V. Walters, G3MXO, 14 Woodend Road, Erdington, Birmingham
24, Tel. 021-373 0225,

Trio 5R59DE with additional voltage requlator, cathode follower,
xtal cal Mintinst manual £25 (listed £39 15s,). R, Brand, G2ZANB,
78 Broadwalk, Hockley, Essex. Tel. Hockley 3278.

Minimitter Mercury tx, a.m., fm., c.w., no tw.l. 150 W £30, Rose,
84 Cock Lane, High Wycombe, Bucks,
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Pair unused 805s for lin amp or mod £1, Magnetic compass
type 11 as new in box £5 or would exch for handheld prismatic
model. Direction Indicator with 360° pot £1, L. M. Airey, G3GEJ,
14 Brandles Road, Letchworth, Herts. Tel, Letchworth 5896.

2 metre power pack. Transmitting bench, cupboard under, 5 ft
steel racking. 4 ft steel unit. 4 Thordason transformers. " View-
master " 12 in tv. Buyer collects. Mrs Yates, 63 Birley Road, N20.
Tel. Hillside 6994.

Simpson U.S.A. multirange test meter v.0.m,, a.c./d.c. 5000V, 5K
per volt with leads £3 10s. AVO Minor test meter in leatheretle
case and leads £4 10s. Post extra. R. A. Butterworth, G8EI, 20
Ravenfield Road, Welwyn Garden City, Herts. Tel. W9 23676
(after 6 p.m.).

Motor alternator, mint cnd, 415V, 3 phase, 50 Hz input, 120 V
s/p, 400 Hz, 417 A d.c. Resistance exciter winding 1000 ohms.
£30 or exch 2m tx/rx 15-20 W in good working order. E. R. Ward,
GBAFT, Warren Cottage, Westergate, Nr Chichester, Sussex.
Tel. Eastergate 2318.

KW 2000 and a.c. p.s.u. £135, two years old, perfect cnd. Also
KW Q mult and 6146B. D. |. Gould, 364 Jessop Road, Stevenage,
Herts,

Geloso 4/102 VFO unit £2, Rusty AR77 rx £3. Joystick £2. Exc,
BC221 mains p.s.u., charts £20. Similar LM14 £15. Prefer buyer
collect or carriage extra. D. Rae, G3NCR, 68 Melrose Avenus,
London, SW19. Tel. 01-946 9244,

Minimitter MR44 rx, wkg, needs attention £15. Labpear wide
band multiplier £3. Geloso v.f.o. unit plus a.m. p.a. stage, pair
807s, meters, tank coll, etc., no p.s.u. £7 10s. E. R. Deveau, GC30BM,
Liabri, Rouge Huis Avenue, S.P.P., Guernsey, Channel Is.

Eddystone EC10 mint cnd, mains and battery units £42 10s. plus
carriage. Marconi CR100 rx v.g.c., S meter £i6 10s. F G Dough-
erty, 18 Headland Road, Newquay, Cornwall. Tel. Newquay 2047,

KW201 rx mint with cal £75. CR100/8 gd cnd £12. SX140 gd £20.
A.m. type "D morse key wanted. P. J. McAllister, G3UDA,
Sunnybank, Oak Lane, Bicton Heath, Shrewsbury. Tel. Shrewsbury
51733,

Good amateur bands rx Heathkit RA1 and also Codar PR30X
preselector. Both units In v.g.c. and little used. Only £30, D. A.
Poulter, G3WHK, 279 Aragon Road, Morden, Surrey, Tel. 01-337
0117,

Offers. Eddystone 504 g.c. rx. P.s.u's 1250 V metal rectifier. Lab-
gear 1000/750 V, 500 V, 350 V. Labgear multiplier, PT15s. 150w
807 class B modulators, UM3 transformer, a.t.u./l.p. filter/metered.
Eddystone rack. G3AMM, 26 Newland Drive, Scunthorpe, Lincs,
Tel. Scunthorpe 4572,

BC453 (Q5er) £3. 700-0-700 100 mA 15s, 450-0-450 180 mA 6-3V
5A centre tap. 63V 3A centre tap. 5 V 3 A 240 V primary 15s.
L.f. choke 100mA 7s. 6d. 0-30 meter 2 in round 7s. 6d. 0-100 2} in
square 7s. 6d. All carriage extra. E. Handcocks, 1 Conisboro
Way, Caversham, Reading, Berks. Tel. Reading 73560,

Bush Radio, m.w., s.w., full coverage to 30 MHz, b.s. r.f. stage,
no b.f.o. but simple to fit. Beautiful walnut cabinet. 10 W Hi-Fi
audio output. Ideal s.w.l./overseas traveller, Handbook, exc cnd
£15. D. A. Shepherd, G3LCS, 35 The Crescent, Haversham,
Wolverton, Bucks., Wolvertan 3379.

Sommerkamp FL200B practically new £90 plus carriage. QST
June 1959, manuals NCX 3, Eddystone EC10, HRO, Heath xtal
cal model CL1. Mrs F. E. Wylie, Wyclot, 17 Manor Park, Barnstaple,
Devon. Tel. Barnstaple 2665.

Philco portable slereogram, plays all types of records with exc
quality. Twin 8 in speakers, one separate and can be used up to
10 ft away. Almost new, sacrifice at £19 19s. Cost £40. J. Page,
2 Beaulieu Avenue, Christchurch, Hants, Tel, Christchurch 5347,

DX100U £55. SB10 £15 or £65 together, gd wkg order, Insp In-
vited or sked arranged. Offers considered, deliver 50 miles. J. R,
Corbett, G3TWS, 32 Bibury Road, Benhall, Cheltenham, Glos,
Tel, Cheltenham 22366.
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SX111 £70. 7551 £115. AR22 plus controller £16. RCA 2000-0-2000
800 mA £5, 2kW variac £7 10s. 813s at £2, 805s at £1. J. Mann,
G3AAM, 145 Greenhill Road, Halesowen, Worcs,

KW Viceroy Mk Ill, extra xtal filter £98 o.n.0. KW77 £80 o.n.0.
Both iImmaculate, little used. P. T. Greed, G3MQD, B Roundway
Park, Devizes, Wilts.

HAB350 rx 10-80m mech filter, xtal oscs inc handbook as new
£45. Buyer collects. . Hanson, G3RBD, 207 Grant Road, Liverpool
14. L140LG. Tel. 051-228 0144.

Labgear topbander, selfcontained, 250 V a.c.,, p.s. modulator,
modified for 80m. 4X150s, bases. BC453, mw. command set
(good car radio). Sellfexch. J. Brown, Marlborough Farm, Fal-
mouth, Cornwall.

3} In reflector telescope with two lens and 2X Barlow giving 86
to 336 magnification. Micron reflecting prism, tripod sun fiiter,
and finder telescope £22 o.n.0. R. Wilkie, 12 Westfield Avenue,
Harpenden, Herts. Tel. Harpenden 61409,

J-Beam T0cm 4/4 slot used indoors 255. Beginners morse course,
2 records 35s, Sinclair Z12 amp 60s. all post paid. C. P. Howard,
GBANU, Heather House, Brocton Road, Milford, Stafford. Tel.
Staflord 62533,

National transceiver NCX 3 £100 or offer. W. F. Morris, G4HU, 34
Birch Avenue, Romiley, Cheshire.

Never used, Heathkit mobile p.s. HP13. Will operate SB101.
Exc regulation, list £44, Accept £36 plus post. D. T. Boffin,
Woolstone, Faringdon, Berks.

Components by weight. Most used, all tested, no valves. 1 Ib 6s.,
3 1b 10s., post free, Giro 23 479 0008. M, Mann, GBABR, 71 Queens
Road, Tewkesbury, Glos. GL20 SEL.

Mellotron Mk Il, exc end regularly serviced keyboard musical in-
strument with 18 different rhythms on left hand keyboard and 18
lead instruments on righthand. ldeal for beginner with only slight
musical knowledge. £450 o.n.o. J. W. Davies, 45 Melbury Road,
Kensington, W14, Tel, 937-4709.

Elizabethan tx 80-10m. Labgear w.b. coupler, p.a. parallel 58254,
modulator p.p. 58255, new p.s.u., offers over £15. Mohican hardly
used, offers. ARS8 cabinets £2, buyer collects. G. A. Allcock,
G3ION, 71 Bassett Green, Close, Southampton, SO2 3QX. Tel.
Southampton 69706.

WANTED

Post Office type Morse key or similar, must be in wkg. order, your
price willingly paid, all letters answered. J. Wood, 43 Douro Rd.,
Canterbury, Kent.

D.c. voltmeter, 1500 V (max. 2000 V). R. Clark, G6BJ, 101 Warnham
Court Rd,, Carshalton, Surrey.

Ws B44 Mk Il tx/rx circuit and mod data for 4m. Sale or loan.
G. W, Brind, 65 Arundel Road, Kingston, Surrey. Tel. 01-842 6002,

Base half of outer casing for an Eagle RX80 rx. Will collect if
local. Grey colour. R. H. Anderson, The Masonic Hall, West
Bridgford, Notts. NG2 TQW. Tel. ONO2-84514.

Xtals 10X type 3505-3550 kHz. R. Fenwick, 28 Gimble Way, Pem-
bury, Tunbridge Wells, Sussex. Tel. Pembury 2836.

Kokusal MF455-10K mech filter, FT241A, xtals channel 326, 327,
pair of 6GJ5A valves. Cash or state wants. G. T. Barnard, G3VSZ,
“Lulworth", Rushmoor Avenue, Hazlemere, High Wycombe,
Bucks.

Small lathe with accesorles. Will exch first class ARB8D, two
speed tuning, b.f.o. audio a.g.c. Philpotts cabinet, G-line grey,
wrinkle finish plus Withers Topmobile rx. Adjustment either
way. T. Willets, G3UGE, 5 Ida Road, West Bromwich, Stafis.
Tel, 021-553 0409,
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Urgently needed for new school club, amateur band rx, must be
sturdyl Any cond, also any other equipment or literature. C. F.
Williams, 108 Bromley Lane, Kingswinford, Brierly Hill, Stafts,
Kingswinford 2594,

Required urgently, Lab technician, pref licensed amateur, 3 labs,
s.s.b, station, details from Headmaster at Yew Lane School,
Creswick Lane, Grenoside, Sheffield $30 3NN.

Pair 10m or c.b. walkie-talkies, 8/15 transistor, superhet, 0-5/1 W,
possibly two channel. Full rundown plus price. F. Purdy, GW3DZJ,
27 Roe Parc, St Asaph, Flints.

Eddystone 898 or similar dial. Also 455 kHz xtals and mech
filter type MF455-15CK. Your price paid. M. D. Austen, 19 Guild-
ford Avenue, Westgate-on-Sea, Kent.

NCXD mobile p.s.u. Complete Codar mobile outfit, tx/rx/p.s.u.
Full details please. G. W Nicholls, G3NXF, 542, Chester Road
South, Kidderminster, Worcs.

Bulletin/RC Jan 1966 to August 1968 inclusive, to fill gap In mem-
bership. Quote price. L. Atkinson, G2BDL, 6 Grange Drive,
Monton Green, Eccles, Lancs. M.30 9JG. Tel, 061-789 4121,

Electroniques transistor front-end, general coverage or amateur
band. Also circuit or handbook for Hallicrafters S-27 rx 120-220
MHz. Buy or borrow. Details to O, H. J. Pearcey, 15 Southway,
Carshalton Beeches, Surrey. Tel. 01-642 6930,

C.r.t. 2¢ in for Cossorscope 1049 (DH7/91), J. Cronk, GIMEQ,
6 Anvil Avenue, Litlington, nr Royston, Herts. Tel. Steeple 465.

Aerial rotator in exch for slide projector, small Hoover washing
machine, or ribbon mic. G3IDD, 17 Queens Road, London, E11.

2C39 valves with ceramic insulation, must be gd cnd at reason-
able price. J. Stace, G3CCH, 38 Skippingdale Road, Scunthorpe,
Lincs. Tel. Scunthorpe 4049,

Rx, g.c., $640, HE30 or similar, around £20, gd cnd required.
E. Waddington, 18 Barnwood Road, Earby, Colne, Lancs.

Any FT243 8 MHz xtals between 8:001 and 8-004, also 8061 to
8:083 MHz. R. Davies, 17 Siver Street, Wythall, Birmingham. Tel
Wythall 3105,

TW4 tx with mod. No p.s.u. or circuit required. P. Kaminski,
GM3PIB, 5 Tytler Street, Forres, Morayshire.

AR88D S-meter and heavy type brass morse key. D. C. Pickering,
25 Pneybont Rd, Pencoed, Nr Bridgend, Glam. Tel. Pencoed 444,

RSGB Bulletin vol XXXII, (July 1856, to June 1857). Werner Feil-
hauer, DL3JE, 8 Munchen 13, Franz Josephstr 13,

ARS8D, must be in gd cnd, Roy Reed, 2 Attleborough Rd, Lt
Ellingham, Attleborough, Norfolk.

S-meter for CR91 rx, similar to ARBSBLF, also installing instructions.
Many copies Bullelin, SWM etc for sale cheap. F. Ainsworth,
G3KIA, 2 Westgate Ave, Holcombe Brook, Ramsbottom, Lancs.

Wanted 3 or 4 band vertical, state price. E. Dahle, GM3UWO,
3 West View, Waterside-Fenwick, Kilmarnock, Ayrshire.

Copy Proc IRE vol. 50 no 8, Aug, 1962. Offer 5s. incl postage or
exchange several copies 1959-61. C. J. Doran, G3VZH, 89 Lennard
Rd, Penge, London SE20. Tel. 01-778 6863.

Stralght swop 9R59DE, Q mult, xtal band edge marker for RA1 with
Q mult, demo mutual. Offers LG300 r.{. unit with 813, N. Hales,
G2DTO, 4 Westbrook Rd, Thornton Heath, Surrey. Tel. 01-653
7315,

Marconi TF144G in wkg order. P. J. Hart, G3SJX, 42 Gravel Hill,

Addington, Croydon, CRO 5BD, Surrey. Tel 01-656 9054 (weekends
only).
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RSGB Publications, 35 Doughty Street, London WC1.

A. J. H. ELECTRONICS
59 Waverley Road, The Kent, Rugby, Warwickshire

Proprietor : A. J. HIBBERD RUGBY 71066
2 & 4 METRE 10XJ CRYSTALS
(Frequency in Mc/s)
ALL 10/6 each post paid,

8007 8021 8048 8-064 8080 7-830
8008 8025 8050 8068 8-086 7-835
8010 8029 8-052 8-070 8050 7-845
8013 8035 8053 8072 8092 7-850
8014 8036 8056 8074 8-097
8015 8040 8060 8075 8098
8018 8:047 8:062 8076

Most of the above crystals are sealed can types
10XJ XTAL HOLDERS (brand new) 1/6
HCé/U CRYSTALS
9:497, 7-546, 9581, 12:700, 51816, 6/- cach post paid. All crystals ex-equip-
ment tested before despatch.
PLEASE GIVE AT LEAST THREE ALTERNATIVES OR THE
MNEAREST WILL BE SENT.

Transistor LF, transformers 465 Ke/s 7Tmm & 10mm Sq. * 4" high no data
:?s:ilhol: ;I::ir. tunable I.F. page 660 October Radio Communicotion 2/- each

ERIE disc ceramics P.C. type -01 mF. 500 vw._ 2/- doz. 10'- 100,

HUNTS paper ‘1 mf. 350 vw, P.C, type upright mounting approx. & » 17
long 2/- doz. 12/- 100 x 2/6 postage on these.

30 vg:’( PO]:..YSTYREN E capacitors (suflex) 1000 pF & 5000 pF. 2/6 dozen.
. cach,

TUBULAR trimmers. -5-5 pF. P.C. type (for soldering into P.C. board)
6/6 dozen. stightly tarnished,

SILVER mica BO pF. very small ideal for transistars 4/- 100.
MAIL ORDER ONLY S.A.E. LISTS
POSTAL CHARGES where not stated up to £1 + 1/6; £2-£4 4 2/3.

N. W. ELECTRICS
G3MAX

Business hours: 9 a.m.- § p.m. Tuesday - Saturday
CLOSED ALL DAY MONDAY

OSCILLOSCOPES
HARTLEY. 13A. Fully checked.
COSSOR. 1035 ... e
COSSOR. 1035 Mk. 3. ...
SOLARTRON.CD711S. Checked.
Carriage on any Scope £1.

GSRE

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., VHF, DENCO, REPANCO, etc.

We welcome all enquiries however small.
Stamped addressed envelope please.

52 GT. ANCOATS STREET
MANCHESTER 4

G3ISMI Tel.: 061-236 6276
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cQ de G3ZY

Wishing You a Merry Xmas and a Prosperous New Year

J.& A.TWEEDY (Electronic Supplies) Lid.

Specialising in Amateur Radio Equipment

KW 2000A with AC psu £232
KW Vespa Mkll AC psu £135
KWV 201 Receiver £111

EDDYSTONE KW
RECEIVERS, ACCESSORIES
TR10 9R59DE Rx £39.15.0
TR10 JRSOOSE £468

TR10 TS500 Transceiver £165
TR10 PS500 AC psu £38
TR10 VFO 5 £28
Sommerkamp FLDX500
Sommerkamp FRDX500
Sommerkamp FTDX500 £250
Sommerkamp FTDX150 £215
Codar ATS £16.10; T28 £15.17.6
Codar 250/s psu £8.10.0; RQ 10

7.5.0,

TAVASU MOBILE & VHF

AERIALS

100" whip complete with 500)
co-ax 52/6

Chrome plated Adaptor 6/«

160 metre resonator, £€2/10.-

£145
£125

B0 metre resonator, £2/10/-

40 metre resonator, £2/5/=

20 & 15 metre resonators each

Packaged deal, complete set of
one of each item, £12/10/- +
7/6 p.p.

5 element 2 metre beams
£2(12/6

11 element 2 metre beams,
£5/19/-

70 em ; 4 metre beams available
from stock. We shall be
pleased to quote for special
uhf beams to your specifica-
tion.

USED EQUIPMENT
Eddystone 840C, £32/10/-,
Eddystone EA12, £130.

Gonset  Superceiver
80-10, £10.

ARBSD, £37; RA-1, £18,

mobile

Several other items.

Trade-ins Accepted. H.P, terms available

64 LORDSMILL ST., CHESTERFIELD, DERBYSHIRE
Tel: Chesterfield 4982, Evenings Holmewood 506,

70 cm. FET CONVERTER

NF 2.5 dB Gain 30 dB. Copper construction with extensive

screening. Power: 12v. at 9 mA. DC. Positive earth. IFs.

Television Band |, 28-30, 27-29, 24-26, 18-20, 12-14 MHz. £20
2 METRE FET CONVYERTER. NF 1-0dB. Gain 30 dB. TISE8A

cascode (ront-end, 3M141 dual gace MOSFET mixer. Power:

12v. act 12 mA. DC. Positive earth. |Fs. 28-30, 24-26, 20-22,

18-20, 14-16, 12-14, 4-6 MHz. £16
2 METRE SSB TRANSYERTER CONVERTER. Specc. as

above. IFs, 14 MHz. (130 MHz. injection), 28 MHz, (116 MHz.

injection). £12
SATELLITE BAND CONVERTERS. 136-138 MHz. Spac.as2

metre unit. IFs, 20-22, 28-30 MHz. £16
FET PREAMPLIFIERS. Now available in the range 20-250 MHz.

Bandwidch 5%, of signal frequency. Spec, as converters. £12
4 METRE FET CONVERTER. Spec. as 2 metre converter, |Fs,

21-27, 41-47,181-187, 28-1-28:7. 29-1-29-7 MHz. £16

Post and packing 3/ per item,
Send S.A.E. for comprehensive illustrated brochure.

JXK CONVERTERS

Peel House, Porters Lane, Ospringe, Faversham, Kent.

STEAM or

solid state

... you need the

HOME RADIO
CATALOGUE!

If your Interest lies in fasf year's gear, or next year's . . .
if you go for transmitting, receiving, reproducing, or the
fot . . . if you're working on a tight budget, or an elastic one
.« . the HOME RADIO Components Catalogue is a MUST! In its
256 pages, listing over 7,000 items (more than 1,300 of them
illustrated) you can track down any component you're ever likely
to need. At 7/6, plus 3/- p. & p. it's the best ever bumper book. ..
and every copy contains 5 vouchers, each worth a shilling when
used as directed. Send the coupon now with your cheque or
P.O. for 10/6. I'll be the best Christmas gift you've ever given
yourself.

A MERRY CHRISTMAS to all our readers!

Please write your name and address Iin block capitals

ADPRESS —oweene s cnsry

HOME RADIO LTD., Dept. RS, 187 LONDON ROAD, MITCHAM
CR4 2Y0

— — — — — —— — —— — — — — — —
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ECHELFORD
COMMUNICATIONS

32, FELTHAM HILL ROAD,
ASHFORD, MIDDLESEX

h

As promised last month, route to Echelford C

comes along this month, for those of you approaching from the Wes:, via

Staines by-pass, the A30. Going towards London from the by-pass you
upon an enormous roundabout the 3rd
sign-posted " Kingston
mile you will come to a ruurldabnu( (normal size).

enter

" exit, complete with I'octhndge'
is required (A30 to London 2nd exit). Abouc 1
1st exit ** Fordbridga

Road ** (sign-posted " Ashford ). § mile on the right is a fairly busy juncrion,

turn right here into * Fontmell Park.”
—turn left and 25 yds on the left is Echelford Communications.
CODAR ATS's £16

CHANNELMASTER BEAM ROTATORS { £
4 core cable for use with 13gns model 1/9 yd 10yds

HALSON MOBILE WHIPS complete with coil of your choice
£6

ECHELFORD 4M TX Mains PSU, (SAE for derails) £30
RSGB Call books 196% Edn (Post paid
Resistors (your choice—mixed or single value) Total number rates:

W 10% 3d ea 20 for 5/« (post Iree)
W 109 4d ea 20 for 5/6d (pose free)

J-BEAMS many types in stock.

At the end of the road—a T junction

10
13
10

17
0
)7

w oo o ooo

100 for 17/éd (post free)
100 for 19/- (post free)

Second-hand items, these change so rapidly, but in stock at the time of

writing we have, amongst others:

Labgear LG 50 £27 10 0 Heachkic scope (factory built)
HRO (poor condition with PSU £15  Minimitter TX (good for bits)
ALL THE ABOVE ITEMS POSTAGE EXTRA (UNLESS STATED).
send roughly 2/- in the £1 {max 10/-). Surplus will be refunded.

Ashford 55265 up to 9.30 any evening, Closed all day Wednesday.

Wheeler GIRHF
Merry Xmas and a Happy New Year to you all

£30
8
Please

Alan

GILRB STEPHENS-JAMES LTD. GIMCN
Trios TS500 Transceiver £169 KW2000A and AC psu  £232
TS500 AC Power unit £38 KW Vespa and AS psu  £135
TS5500 Remote VFO £28 KW E-Z Match £12.10.0
9R-59DE Receiver £39.15.0 Tech-15 G.D.O. £11.10.0
JR-500 Receiver £68 Semi-Automatic Keys £4.10.0
Semmerkamp FRS00 Rx £130 KW Vanguard Mk 2 £35
Sommerkamp FL500 Tx  £145 Hansen SWR meters  £3.10.0
Sommerkamp FT500 T/r  £250 Hansen F-S Meters £2.5.0
Hy-Gain 1BAYQ Vertical Egg insulators

£29.15.0  Heachkit Apache Tx £60
14AVQ £17.10.0 T28 Receiver £12.10.0
12AVQ £14 Lafayerte Kt 320 £20

Complete range of "G-mes " Mobile Antennz and also 15m.
“Mini-Beam ", * G-Beam''. S.A.E. for details,

Chassis, panels, Meters. RSGB Publications,
H.P. & Credit terms arranged. Part Exchanges. Alter sales service,
S.A.E. enquiries please, Postage packing extra all items.
70 Priory Road, Anfield, Liverpool, 4. Tel: 051-263 7829

CARLTON HILL AMATEUR RADIO
NOTTINGHAM

Latest Amateur Equipment to your Order

PANDA CUB £22 S640  £22
TIGER 6 OX £28 HQ120 £28
H.R.O's from £15 CR100 £15

ODD BITS OF GEAR FOR THE BUILDER
Open—Monday, Wednesday-Friday and a.m. Saturday

F. S. Gell G3QY
410 Carlton Road, Carlton, Nottingham

~ JACKSON @

the big name in PRECISION camponer‘\u
Precision built radio components are an
important contribution to the radio and
communications industry.

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

A general purpose slide rule Drive for F.M.,/V.H.F.
Units, short-wave converters, etc, Printed in two
colours on aluminium, with a 0—100 scale and provision
Is made for individual calibrations, Complete with
bronze escutcheon and glass. Price 18/- each.

It’s reliable if it's made by JACKSON!
MADE IN ENGLAND

JACKSON BROS. (LONDON) LTD.

Dept. RCm, Kingsway-Waddon, Croydon, CR% 4DG
Telephone 01-688 2754
Telegrams Walfilco, Croydon

U.S. Office: M. Swedgal, 258 Broadway, New York. N.Y.10007
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MARK EQUIPMENT

V.H.F. U.H.F. ELECTRONICS
021-783 6399

70 C.M. TRIPLIER, AMPLIFIERS

MET0. QQVO2jé crip, QQVO2/6 P.A. 8 watts input. Copper,
aluminium chassis B in. x 3% in. HT 180/200 voles, 6.3 and 12 volt
heater, £14. Power supply available,

ME/SKT0. QQVO2/6 crip, 2XPCBB P.A, 5 watts RF output,
12 volt heaters only, chassis as above, €13, P. & P, both unies 5/9.
Satisfaction or mon sy refunded.

Transistors: TISB8 10/-, 2N3819 9/« AF235% 13/, AF139 10/«
GMO290A 14/6,MPF105 B/-. 2N3816 5/-. Post 4d,

Send 5.A.E. for Lists ind enquiries,

46 VERA ROAD YARDLEY,

G8ABP

BIRMINGHAM 146




MANUFACTURE
A WIDE RANGE OF
TRIODE & TETRODE

SERIES STABILISERS

Series
! Stabiliser
Valve

TRIODES TETRODES
A1834 A 2134

A 2293 KTee

BAS7G KT88

6080 12E1

Write now for data sheels

The M-0 Valve Co Ltd

Brook Green Works
Hammersmith London W6
Telephone: 01-603 3431

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 o vast range of equipment.
@ Cash or Hire Purchase terms easily arranged.

@ Part exchanges welcomed.

@ Waeare 'spot cash’ buyers for almost all electronic equipment.

Send S.A.E. for our latest list of over 50 receivers and many other
interesting items.

R.T. & I. ELECTRONIGCS LTD.

Ashville Old Hall, Ashville Road London, E.11

Tel: 01-53% 4986

BENSON’S BETTER BARGAINS
Type I10X)/XTALS

16 for £1

Your selection, In the range from 5 MHz to 8:6 MHz in 10 KHz steps
(or better). Order 5 xtals from 5 and 6,4 from 7 and 2 from the 8 MHz
bands, 5 from one frequency is subject to availability.

Please give 4 alternatives. Some available to 3 decimal places.
Hermetically sealed or bakelite (2 screw) containers. State Pre-
ference. 100 different, our selection, all bands, £5 (post 10/-).

Postage 1/6d. SAE Enquiries.
Terms: Cash with order. Despatch A.S.A.P.

Post orders and callers to: SUPERADIO (W) Ltd., 116 Whitechapel,
Liverpool, 1.

EIIIWSII]IIE SHOLWUROOM

Visit the Eddystone Show-
room at Imhofs and see all the
popular models on perman-
entside by side demonstration.
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.
EB36 — £56, 5. 0.
840C — £70. 0. 0.
EA12 — £195. 0. 0.
940 — £143. 0. 0.
8307 — £295. 0. O.

Send today for full details

RT INHOFS

Main Eddystuns l-leteul Distributors for the London Area

Alfred Imhof Limited, Dept. 12/12,

112-116 New Oxford Street, Lonaon WC1. 01-636 7878
R46

EFFORTLESS MORSE WITH THE NEW

SAMSON ETM _0) ELECTRONIC

KEYER

SILENT!

No distracting,
clacking
relay

TINY
Leaves more
room on your
desk

@ 10 Silicon-planar transistors & 5 diodes. @ Super-silent, sealed. DRY
REED CAPSULE keys any TX (some el-bugs suit grid-block keying only]
10-60 wpm. @ Dot/space r:.uo contrel. @ SMALLER THAN
YIBROPLEX — only 4" x 2 6" @ Sidetone. @ Fully- adjus:able
paddle. @ Uses four 1-4v. rnercury (or penlite) batteries. @ COMPLETE
in neat, smr. ‘stay-put’ case. @ £11 postpaid {£1140 with mercury hatts)

BUILD A PRINTSET M WALKIE TALKIE K1'l'l
From 3 transistorized printed circuics: 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 RPS.

14, PICCADILLY,
SPACEMARK LTD. MANCHESTER, i
(Tel: 061-237 0817)

856
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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.

SITUATIONS VACANT

Post to SAWELL & SONS LTD., 4 LUDGATE CIRCUS, LONDON EC4

ASSISTANT TELECOMMUNICATIONS ENGINEERS

required by the GOVERNMENT OF KENYA, Police Department, on contract for one tour of 24 months in the firstinstance. Com-
mencing basic salary according to experience in scale equivalent to £1225-£1620 p.a. In addition an allowance, normally tax free,
ranging from £778 to £5tg. 886 a year will be paid by the British Government direct to an officer's bank account in the United
Kingdom. Gratuity 25% of total salary drawn or 45% if no overseas terminal leave taken. Free passages. Accommodation provided

at moderate rental. Generous education allowances. Outfit allowance. Contributory pension scheme available in certain circum-
stances.

Candidates, up to 50 years of age, must have served an approved apprenticeship and possess the City and Guilds Tele-
communications Technician's Certificate or equivalent. They must have had at least five years’ experience in Telecommunications
engineering including considerable practical experience with fixed, mobile and portable Telecommunications equipment operating
in the H.F. (including S.S.B. and 1.5.B.) and V.H.F. (A.M, and F.M.) bands and associated aerial and mast installation plus a
knowledge of transistorized and modern equipment. A knowledge of V.F. Multiplex equipment and experience in Radio Teleprinter
equipment would be an advantage.

Apply to CROWN AGENTS, M. Dept., 4 Millbank, London, S.W.1 for application form and further particulars, stating name,

age, brief details of qualifications and experience and quoting reference M2K/61095/RC.

Trinity House Lighthouse Authority
Trinity House Workshops

requires

RADIO MECHANICS

for work on Shore Based and Off Shore installations.
Work includes equipment in frequency range 300 ke/s to 3 ¢/m.
Training will be given, but active Amateurs who are given to thinking
for themselves, and are able to work alone will be given preference.
Apply in first instance by letter to:

The Workshops Superintendent,
Trinity House Workshops,
Blackwall, E.14,
Telephone: 01-987 5864

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.
Phone for appointment. Rem Radio Ashford (Middx.) 53336.
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Technical
Engineer

for

Electro-Mechanical
Development Group

An experienced man is needed to join our :
Electro-Mechanical Research and Develop-
ment Group situated in Central Londen.

The successful candidate will be able to z
undertake or supervise the construction,
wiring and testing of a wide range of
electrical and electronic devices,

Previous experience with semi-conductor
circuiting and chassis work is essential ;
and some knowledge of instrument :
maintenance would be an advantage. :

Conditions of service include free lunches
and a contributory pension scheme.

Applications should be made in writing
to the Company Secretary,

Johnson, Matthey & Co.,Ltd.

78 Hatton Garden,
London, E.C.1,

quoting reference 5.13




SWANCO PRODUCTS LTD.

G3NAP AMATEUR RADIO SPECIALIST G3PQQ
NEW EQUIPMENT

Sommerkamp P-Sories Equipment: 4
FP-DX 500 double conversion superheterodyne with crystal-coa-
trolled flrst mixer, 160-10 metres 00
FL-DX 500 S6B/AM/CW transmitter, 240 watis PEF, complgu with
bullt-in power supply and antecns relay .. .. 145 0 D
FL-DX 2000 Ilnel.rull[lllﬁﬂ' 960 watta PEP 55 aa .. 100 0 O
kamp FT- ver, B0-10 metres . . .. .- 215 0 0
Sommerkamp PT-DX mo transceiver, 80-10 metres . . a4 .. 250 0 0
Swan Line Eﬂll.i;ment
Bwan 500 888 transceiver, 80-10 metres . o - .. 250 0 0
Swan 350 r;lu; transceiver, 80-10 metres 35 5 .. 218 0 0
Swan 230-XC power supply (to suil 500 or 3.'.0) i v .. 48 0 0
Bwan 410 VFO and adapter . e i el .. B1156 0
Equipment:
§X-130 Communications receiver = =} i e .. 8815 0
5X-182 Communications recelver s -n . . .. 148 5 0
| X-146 BSEB receiver, 80-10 metres .. = o . .- 137 65 0
IT-48 A4S B transmitter, £0-10 metres . . = p ' .. 182 B D
-1 electronic keyer .. ZE A 3 e .. 4215 0
Radlo Lid.:
EAIZ A bands recelver, 160-10 metres . .. 183 0 0
840 C ] recelver ‘ - .. 142 0 0
840C C: lcations receiver e i, 4 .« 70 0 D
ECL0 recelver . .. .. .. . .. 53 0 0
ER35 I 5 = B ot .. 8210 0
EB38 receiver % e = o = .. 66 0 0
'rio Communications Recaivers:
'rie JR-80 14 tubes amateur communications rece!ver. 540 ke/a.-30
mes., plus 142-148 mo/s. i 6119 0
$E50 9 tube communications receiver .. .. e .. 3413 0
MURIBDI 8 tube communications recelver - it . 3815 0
JEGROSE Amateur bands receiver 50-10m, 68 0 0
?fh TE-500 85B Trancelver complete with a.c. P. B.U. and -piil
frequency V.F.O. §0-10 metres 200 watts PEP .. L1989 0 0
Lafayeite Communications Receivers:

HA-500 Amsteur bands receiver, 80-8 metres i .. M 20
HA-700 Communicationa recelver (with product del.ennn a ..o 3716 0
HA-850 Amateur banda receiver, 80-10 metres . va .. 6710 O
E.W. Electronics Lid.:

E.W. 201 Amateur bands receiver, | §0m.~10m. v y 11 00
K.W. Vespa Mk, II transmitter (with P.8.U.) wa .. 135 0 0
E.W. 2000A 58B mncdvrr 160m,~10m. (with P.8.U) .. .. 22 00
y Electronics (Beams
TA-33Jr, Triband thres alemenl beam I i . .« 27 5 0
TA-32Jr. Triband twe element beam .. E o . o 18 5 0
TA-317r. thd dipole . Mt .o ..o 1111 0
V-3Jr, Triban . .s o B . e .. B 50
TD-3Jr. Wris lrlp dlnu!n S o e an i .. B15 0
Channelmaster rotators .. I e . . . o 1313 0
Cl aster r { fc) . v e I . 1818 0
Park-Air Blectronics Ltd.:
2 metre transmitter (eomplote with mic., ete. ) ol e .. 80 0 0
Jut Set Alrcraft receiver , . . - .t .. 12 00
Sky Bandit Alreraft recelver G .. 2310 0
Eurer Afreraft, short, mediam, a.l‘ad 1ong \rn\u rccc-i\r.r e .. 41 9 8
Bwanco/CSE Equipment:
Bwance/CSE 2A10 solld state tranxmitter - .- & .. 42 70
CSE 2AR eolid state receiver .. .o @ 00
Swanoo/CSE type IT AT M.A, mnl\lhrnlod,'nomhlennbennn .. 915 0
Bwanco/CSE safeiy moblle microphone, T!yn MM2 . o 21711
wanco 5F.44 2 metre converter o - .. 1010 0
wanco SP.144 with muains P.8.U. 1313 0
jwageo 100 kefs. calibrator s e 618 B
Ialson Mobils antenna, now all weather, all bands eyatem .. 6§17 6
Extra colls (when more than ene band in required) - 317 @
wanco Quad Spiders (per pair) . [ . 610 0
Eehelford Commnnications Eqnipmnnt
Echelford BL/A transmltter for 4 metres . o0
Echelford MI/4 transmitter (malns or mobile) w 00
Echallord CL/4 4 metre converter 1010 0

“ull range of Drake Equipment available to order,
Full range of Heathkit Eqnipment availabile to order.
Codar Badio Company:

E a d, £ 8 d.
CR.70A recelver 1910 0 CR.45RB . .« 11 70
PR30 i . 510 0 ARB transmitter .. 1810 O
FRMX .. o« 7 40 260volPET. .. 8 00
R.Q.10 i .. 815 0 12/M8 P.8.U. 11 6 0
xamx .. B B 0 12/RCcontrul .. B 78
o 810 0 mmulm s . 1510 0
E .. 810 0 Mini-Clipp 119 8
?Irrh'.l.d.n Electronies: Shure Hl.cmphonu
£ = d £ 8 d.
Joystick std, E . 415 0 Bhure 201 410 0
Jaystick de-luxe . 519 6 Bhure 202 = .. 5 00
Type 3 taner ' 215 0 Bhure 444 a5 .. 1012 @
Type 3A tuner ae 312 8 Bhure 401A . .. 510 0
Type 4 tuner v o 4 &0 Shure 278K .. 4 2 80
Type ARF tuner o

SECOND-HARD EQUIPMENT
Many items in stock Including: LG-50, Tiger TR100, DX-100, 8B10, K.W.76,
KW, ‘.I"P 840C"s, elc. Your enquivies please,

Full Service Facilitiss—r re-aligned, werviced, ete.
mutmed Catzlagne 'm post paid.

SWANCO PRODUCTS LTD.

247 HUMBER AVENUE, COVENTRY

Telephene: Ceventry 22714
Hours: Mon.-Sat. ?a.m.-6 p.m.

858

Technicians

required now for vital work in

Air Traffic Control

Join the National Air Traffic Control Service, a Depart-
ment of the Board of Trade, and play a vital part in the safety
of Civil Aviation. Work on the latest equipmentin Computers,
Radar and Data Extraction, Automatic Landing Systems and

Closed-Circuit Television, at Civil Airports, Air Traffic
Control Centres, Radar Stations and other engineering
establishments in the South of England, including Heathrow,
Gatwick and Stansted.

If you are 19 or over, with practical experience in at least
one of the main branches of telecommunications, fill in the
coupon now. Your starting salary would be £869 (at 19) to
£1,130 (at 25 or over); scale maximum £1,304 (rates are higher
at Heathrow). Non-contributory pensions for established staff.

Career Prospects. Your prospects are excellent, with
opportunities to study for higher qualifications in this expand-
ing field.

Apply today, for full details and application form.

T S
Write for details te: Mr, T. H. Mallett, B.Se. (Eng.), C.Eng., _l
M.LE.E., Room 705, The Adelphi, John Adam Street, London,
W.C.2, marking your envelope 'Recruitment’. I

Mame I
Address I

RRC/6

Mot applicable to residents outside the United Kingdom.

NATCS

National Air Traffic Control Service

'-""__'I
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FOR SALE

CRYSTALS, 40 assorted FT 243 & 241 A 23/6. Post paid. lllustrated
Catalogue No. 17 3/- Post Free. Arthur Sallis Ltd., 28, Gardner
Street, Brighton,

QSL CARDS. G.P.O, approved log books, cheapest, best, prompt
delivery. Samples.—Atkinson Bros,, Printers, Looe, Cornwall.

FREE QSL samples, excellent range at right price. Log books 7/-.
—Bailey and Co., Greenfield Place, Weston-super-Mare.

KW VICEROY, Mk. 4 with power supply. Little used and in excel-
lent condition. £110. Buyer collects. R. J. Jones, 85 Lower Morden
Lane, Morden, Surrey.

METALWORK.—AIl types of cabinets, chassis, racks, etc.
to your own specifications.—Philpott's Metalworks Ltd. (G4BI),
Chapman Street, Loughborough.

QSL CARDS: Two-colour, variable design, attractive from only
£3 3s. per 1000 (inclusive). Send foolscap s.a.e. for samples to
ARA Press, 46 Moat Ave., Green Lane, Coventry,

QSL CARDS., 15/- per 100, plus postage, S.A.E, Sample. GW3LXI,
43 Monkton, Pembroke, 5. Wales.

SERVICE SHEETS. Radio, Television, Tape Recorders 1925-1968
by return post, from 1/- with free fault-finding guide. Catalogue 6000
models, 2/6. S.a.e. enquiries.—Hamiltoen Radio, 54r London Road,
Bexhill, Sussex.

EXCHANGE mint, unmodified, Minimitter MR44/1l, with manual,
for good quality modern general coverage receiver, Any offers?
KW160 £18 or exchange for Heathkit 10-12U scope. Evans, 4 Gower
Crescent, Baglan, Port Talbol, Glam.

TRIO JR60, excellent condition, £25 ono. Wright, Halgabron
Cott., Peonor Road, Chesham, Bucks. Tel. Chesham 3255,

W1191A Wavemeter, unmodified, complete with correct calibra-
tion book but less 1 MHz crystal, £2. KW160 Top Band TX, as new,
£17/10/-. Minimitter MR44/1l amateur band Rx complete with manual,
£30. All prices include carriage. Evans, 4 Gower Crescent, Baglan,
Port Talbot, Glam,

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

AERIAL GUYS, HALYARDS, Green polypropylene rope } in.
dia., 1500 Ib. B/S, 3d. ft.; 5/16, 3100 |b. 4d. Marine pulleys 7/6 and 9/6.
S.a.e. sample or ¢.w.0. (post free) to J, M, Gale, G3JMG, 14 Wessex
Rd., Portsmouth, PO8 OHS.

QSL CARDS attractive designs form 20/6 100 p.p. samples s.a.e.
Worsley Press Lid., 24 Wignall Street, Poolstock, Wigan, Lancs.

YOUR UNWANTED EQUIPMENT taken in exchange for new or
S/H cameras—Enlargers—Projectors, York Photo Service, 51
Fossgate, York, Tel. 56176,

NATIONAL H.R.O. in excellent condition with 6 coils. inc. band-
spread on 160, 80, 20, 15 and 10 metres. Also inc. R1155. £25 ono.
41 Crabtree Lane, Gt, Bookham. Phone B.4743.

HW 12 80m SSB transceiver £60 delivered up to 100 miles. Clef
Cottage, Marsh Road, Shabbington, Bucks. Tel. Ickford 247.

ey v

The TRIO TS-500 SSB Transceiver.

SWANCO PRODUCTS LTD
of COVENTRY.

Full details from your Midland stockists

SWANGO PRODUCTS LT

STOCK

Specifications:
Bands: B0-10 metres complete.
Power: 200 watts P.E.P.
Modes: SSB/AM/CW.
Ant. 50-75 ahm.
Rx Sensitivity: 1 V S/N 10 dB.

Price:

Trio TS-500

Trio PS-500AC P.S.U.
Trie VFO-5 V.F.O,

247, HUMBER AVENUE @ COVENTRY
Hours: Mon-Sat. 9.0 a.m.—6.0 p.m. @ Phone: COV. 22714 (24 hr. Service)
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J. BIRKETT

ROTARY SWITCHES

10 Pole 3 way 3/-; 2 Pole 5 way 2/6.

26 Way .1 inch spacing Edge Connectors, 1/6 each.
Special Valve offer Eimac 4X250R (Few only), 60/-.

ECL 86, ECHB1, 7/- each.
Ceramic PL500 Valve Bases, 1/- each.
Fairchild BF167, 3/6. G.E. 2N 2926 (Green), 2/-.
Hughes HS 3110, 1000 P.I.V., 165 mA,, 3/-.

10/-. 1000 P.LV. 750 mA, 3/-. 400 P.L.V. 750 mA,
each or 8/- dozen. BYZ11, 2/6.

TRANSISTORS. AC168/169 pairs, 7/6 pair.

RADIO COMPONENT 25 THE STRAIT,
SUPPLIERS * LINCOLN
Partners: J. H, Birkelt, J. L. Birkett Tel: 20767
ELECTROLYTIC CONDENSERS
TuF18vw .. w1/ 100 uF 12 vw 1/-
2uFisSwvw .. R Ve 100 uF 25 vw 1/6
4uF1Bww ., e 1/- 100 uF 50 vw 1/9
SuF18wvw .. v I~ 200 uF 18 vw 1/-
10uF18vw .. R 250 uF 25 vw 2/-
16uF18vw .. e 1= 500 uF 25 vw 2/6
25uF12vw .. e 1= 500 uF 50 vw 3/6
25 uF 25vw .. .« 13 1000 uF 25 vw 4/-
30uF10vw .. i 1/- 2000 uF 25 vw 5/-
32 uF 450 vw .. .. 2/6 2000 uF 50 vw 4/6
S0uF50wvw .. 1/4 8500 uF 45 vw 5/-
11500uF25vw oo 6=

2 Pole 3 way, 2/-; 3 Pole 3 way 3/-; 4 Pole 3 way 3/:

VR150/30, 4/- 5R4G, 6/-. TT11, 2/6. Mullard EF86, EF89,

RECTIFIERS, 100 P.I.V. 10 Amps., 2/6. 100 P.L.V. 30 Amps,

9d.

J. BIRKETT, 25 The Strait, Lincoln. Phone 20767

three or four aided

| {mnaximum length 357, depth 57)

heluv which is for four-aided chassls in 18 a.w.g. Aluminiom.

ES (*, or }*) 6d. per hen
STRENGTHENED CORNERS| - each corner.
PANELS. Any size up to 3 ft. at 6/- sq. ft. 18 aw.g. (18 n.w.g. 5/3).
Plus post and packing,

H. L. SMITH & CO. LTD.

48eq.In.  B/- 170 aq. In,  10/4 304 aq. ln.  1E5/8
80 aq. In.  0/4 208 sq. In.  11/8 386 8q.tn. 17/
112 6q.l0.  7/0 240 #q. o, 13/ 368 #q. In.  18/4
144 M in, 9 272 8q.In.  14/4 and pro rata
P. & F 8- F. & P.3/6 P.& P. 4G

BLANIK [ Ssusii i i
c H A s s l s of over gl&héﬁuggag ?%E%nge up to

BEND FOR ILLUSTRATED LEAFLETS or order straight away, working
out total ares of material required (Including waste) and referring to table

Dlu.'mmu for quantities. More than 20 alzes kept in stock for callers,
PLANG! hend.

987-359 EDGWARE ROAD, LONDON, W3 Telephone: 01-723 5801

S~ DERWENT RADIO

ENQUIR!ES
We have in stock: Trio, Star, KW, Eddystone, Codar, Garex,
Sommerkamp, Lafayette Hallicrafters, Joystick, G. Whlps e{t:

Star SR 550 = £38 Eddystone EC 10 42
Heath RF sig. gen. o E10 KW 1201 & cal. . £90
Tiger TR 100 ... £35 HeathC/Rbridge £7
Sphinx & Delta ... ... £60 Lafayette HE 80 £25
Hallicrafeers SX 110 ... £60 GreenIm.conv. ... £9

28 HILLCREST AVENUE, SCARBOROUGH, YORKSHIRE

Please mention
RADIO COMMUNICATION

when writing to Advertisers
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TRANSMITTING valves pair EIMAC 4-125A £5. G3BXI, J.
Farlow, 49 Mountpleasant Rd., Chigwell, Essex. Phone 01-500 4546.

SB-101 with 400 hz filter SB-600 speaker, HP-23E power supply.
V.G.C. Recently fully tested checked and aligned by Heathkit,
£205. 0.N.O. Delivered within 70 miles F.O.C. A, T. Eley, G3GHB,
14 Warmington Rd., Hollywood, Birmingham.

HAPPY XMAS to my friends and enemies in the Swansea Bay
area, to Chris in Brierley Hill and to everyone everywhere from
Martin, GW3UCJ.

MINT DX100U with five crystals professionally buill one year old
£60. Also HAS500 similar age with crystal £32. Both handbooks
available. All together for £90. Eight volumes Newnes Radio &
Television Servicing 1956-65 inc. unused as received £10. Postage
additional or collect. C. A. Mitchell G3UVS, Kechil Rumah, Green
Lane, Yelverton 2886, Devon.

DX40U VF1U factory built as new £35. o.n.0. Codar AT5 T28 mains
P.S.U. mobile power unit. as new £35 o.n.,0. Manuals available,
Zammit, M. Mr. G3WXD, 6. Boveney House, Segsbury Grove
Harmanswater, Bracknell, Berks.

SOMMERKAMP FR100B £90. Eddystone 340A £20. BC221 £10.
UM3 mod transformer £3. R. Bennett, 58 Evesham Road, Headless
Cross, Redditch, Worcs.

ROGERS R.D. minor 4W amplifier £5 10s. cost £11. S.a.e. speci-
fication or swap, 2M convertor (If on amateur band), Commercial
Q multiplier or commercial preselector. J. P. Fletcher, 25 Shay
Lane, Hale Barns, Cheshire.

WANTED

WANTED.—AIl types of communications receivers, test equip-
ment, tape recorders, amplifiers, etc. Prompt cash payment.—
Details to R, T. & |, Electronics Ltd., Ashville Old Hall, Ashville Road
London, E.11 (LEYton 4986).

ARRL Amateur Radio, and Editors and Engineers Radio Hand-
books wanted, all years. State price, post paid. Also inexpensive
Eddystone Receiver for beginner, Rayer, Reddings, Longdon Heath
Upton-on-Severn, Worcs.

LOAN of suitable 2m equipment during Christmas period. Opera-
tion possible from Irish Counties Tipperary, Kilkenny, Waterford.
Any costs incurred refunded. Desmond Walsh, GBCEF, Sedan
Stock Lane, Ingatestone, Essex.

TW2 TX and p.s.u. good working order. Box D7379. c/o Radio
Communication, 4 Ludgate Circus, EC4,

CAPACITY AVAILABLE

PROTOTYPE or short run turning/milling ete., and sheet metal
work capacity available,—C. G. James Electronics (G3VVB), Staines
Road Feltham, Middx. 01-570 3127,

EDUCATIONAL

RADIO, City & Guilds, R.T.E.B. Certs., ete,, 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 Instilute of Engineering
Technology (Dept. 200K), Aldermaston Court, Aldermaston, Berks.

BECOME " Technically Qualified "" in your spare time, guaranteed
diploma and exam. home-study courses in radio, TV servicing and
maintenance, R.T.E.B., City & Guilds, etc.: Highly informative 120-
page Guide—FREE! Chambers College, Dept. 864K, 148 Holborn,
London, E.C.1.

MISCELLANEOUS

PATENTS and TRADE MARKS.—Booklet on request. Kings
Patent Agency Ltd. (B. T. King, G5TA, Mem. RSGE, Reg. Pat.
Agent).—146a Queen Victoria Street, London, E.C.4. Tel. 01-248
6161. 60 years' refs.

ENJOYABLE holidays in sunshine island. Comfiortable flatlets or
bed, breakfast, evening dinner. G3UCW, * Colwyn ", Station Avenue
Sandown, LLO.W., Tel, 3512
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CLASSIFIED ADVERTISEMENTS

ORDER FORM Please insert this advertisemenl in Radio Communicatien.

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) ......... YTy R P T e e Sy N A ki .
ADDRESS: sisossersasmarssssssrssosvarse

arnsssiassssanssaEnia

Stdbesessssasastrsaaasnann R T T

AR EERIRERE IR R R e BesssssissERAARsAsas AR s s s R R das R PR R AR R R

DATE wvineesviaiss SJGNED 3%
POST TO SAWEI.L & SONS LTD., 4 LUDGATE CIRCUS. LONDOH. EC4

Classification

M E M B E RS’ A DS Closing date for January, 4 December

ORDER FORM

Classification

For Sale [J

Wanted []

Please print in block letters

Name and Call-Sign

Address
Telephone number |
DATE csicasinnis i BN ED s e R R R S R CALL-SIGN,BRS Or A NO. +ussivisssvnensnssnasssesas

These advertisements are published free of charge for the benefit of members. The number of words is limited to 32, not
including the address and telephone number. We must receive the advertisement at RSGB 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

A, d. H, Electronics .. . B33 K. W. Electronics Lid.
Amalteur Electronics - Gaﬂli . ™ Lowe Electronics
W. A. Benson . 856 Mark Equipment Lid. ..
J. Birkett F . “ e ve " . e . .. BGO Mosley Electronics Ltd,
Carlton Hill Amatour Radio W “r e . . . . .. B5§ M-O Valves Ltd, aw
Daystrom Lid, . .o 786 & 787 N. W. Electrics
Derwent Radio .. .. B8O Radio Shack Lid.
Dodson-Bull Carpet Co. le .o . T88 RSGB Publications
Dorsetl Radio Lectronic Supplies .. . 3m5§ R. T. & I. Electronics Lid,
Eddystone Radio Lid. - g
Ech:llold Communlcntlﬂnl Ltd. . BSS ﬁ‘ :\f.s'SnI!‘illh A Sin A0,
. L. ith & Co Lid,
Garex Electronics . T88 s .
L. Hardie . 788 pacemark Ltd.
Henry Electric Lll! - 190 Stephens-James Lid.
Henry's Radio Ltd, . B4 Swanco Praducts L‘d s .-
Home Radio Ltd. . BS54 Ernest Turner Electrical [nll:ulnenls Lid.
Alfred Imhof Lid, . B3 J. & A, Tweedy Ltd, =
Jackson Bros. Ltd, . B55 Westwoods i
J X K Converters . BS54 Chas. H. Young Ltd. ..
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RADIO COMMUNICATION
INDEX TO VOLUME 44

(January 1968 to December 1968)

JANUARY 1- 80
FEBRUARY 81-144
MARCH ... 145-208
APRIL . 209-272

Abbreviations:
FMD

Aerials

Beam Rotator, Roof Top .
Capacitively Loaded Dl;:loles (TT)
DDRR for 144 MHz (T

Earth Conductivity and Verticals (TT)
Helicone (TT) ..

Lazy Quad (TT) .

Loop Antennas (Spencer}

Loops (TT)

Metal Fatigue Prctect:on [TT)
PVC Masts (TT) 5
Walkie-Talkie Aerials (TT]
Which Aerial? {(Watling)

Propagation

Key to page references

MAY

JUNE ...
JULY ...
AUGUST

MOTA Month on the Air
Four Metres and Down

43

811
513

173

104

729

.. 976
33 1N 3?1 512, 648
650

650

.. 585
164, 323

Predictions (MOTA) 41, 109, 178, 240, 310, 384, 457, 527, 591, 670, 746,
828

Tape and Traces (FMD)

V.H.F. Propagation (TT) T
Whispering Gallery Mode (TT)
ZD7TWR Beacon Station (Whiting)

Components

AF Active Filters (TT) .
Coaxial Connectors Review (Prleslley)
Constant Current Diodes (TT)

45
731
33
812

102
.. 440
34, 231

Construction of Inductors (see, 70 MHz Trans:stcr Cm;verter) 284

Cross-Modulation of Semi-Conductors (TT)
Crystal and Mechanical Filters (Martin) ..
Electronic Tuning Diodes (TT)

Hot Carrier Diodes (TT)

Monolithic Filters (TT)

MOSFET's (TT)

Fundamentals

Reflectometers and Power Meters (Bibby]
Resonance Simplified (Osment) ..
Transistor Equipment Repairs (TT)

HF Receiving
AF Filter (TT) ..
AGC System (TT)

29
514
584
101
445
230

362

585
230

. 273-344 SEPTEMBER
... 345-424 OCTOBER
... 425-488 NOVEMBER ...
. 489-560 DECEMBER
TT Technical Topics
HQ Headquarters News

Common Collector Mixer (TT)
FET/Bipolar Converter (?‘T) a5

FET Oscillators (TT) .

“Hang " AGC(TT) ..

Homodyne AM Reception (TTJ " .
Integrated Circuit Crystal Calibrator (TT)
Linear Detection (TT) -
Narrow Band Reception (TT}

New Commercial Techniques (TT]
Oscillator Noise (TT) . i
Preamplifier 21-28 MHz Transnsmr (TT) 5
Parametric Up Converter (TT) i -
Pre-mixer Techniques (TT) ..
Q-multiplier Improvement (TT)

Transistor Detector (TT) ..
Transistorised Tunable IF (Skirrowi

HF Transmitting
Audio Control System for S.5.B. (TT)

Cornishman (Part 2—Part 1 Oct. 1967) (T'aiflor) =

ECO Modern (TT)

FET Buffer (TT)

HW32A, Modm:atlons to the (Lelters)
KWEDDI}A Calibration (TT)

Linear Amplifier (400W— TT21) {Jessup}
NBFM (TT) .v . .
Novel Transistor PA (TT) .
PA Protection {TT} .. >
Product Modulator (TT) 3

Seiler and Vackar FET V.F. O s (TT)

Split Frequency Werking (Baker)

Speech Compressor (TT) ..

S.S.B. Transverter (14, 21, 28 MHz) (TT!
S.S5.B. Transistorised Exl:nter [Hartoug) -
Transistor PA's (TT) . s
Transistor PA Design [Blhbv)

Transistor Transmitter Instability (TTJ
Vackar V.F.Q, (TT)

Voice Peak Indicator for S. S B (TTJ

80m S.S8.B. Transceiver (Bowman)..

V.H.F.-U.H.F. Receiving

FET Tunable IF (Mynett) (Part 2—Part 1 Dec. 1967)

IF Amplifier (FMD) ..
Locking Oscillator (FMD) .. e

... b61-624

. 625-704
. 705-784

785-864

" 28,101, 228

172
172
e 91
660, 747

14
316
392
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MOSFET 2m Converter (FMD) it

** Quickstarter '* Modification (FMD) -
Two Band (2m/70cm) Converter (Dodd) ..
70 MHz Transistorized Converter (Allen)

V.H.F.-U.H.F. Transmitting

Air Cooling 70cm PA's (FMD) jia i sie
High Power Transistor PA's (TT) . i 54
" Quickstarter "' 4m Transmitter {Hum) "
RF Transistors at V.H.F.

Semiconductor PA Design (Sharps)

S.5.B. Design Notes (FMD)

S.S.B. FET 2m Phasing Exciter (Gaodwm)
S.S.B. Transverter for 2m (FMD)

Solid State Linear Amplifier, A de.siun for [Sharpe) v

Transistor 2m Transmitter (FMD) ..
Transistorized 70cm FM Transmitter (Weber)
VFO Exciter (FMD)

V.H.F. Miscellany

Convention Report (FMD) ..

Four Metre Band Plan (FMD)

France on 2300 MHz (Evans)

GEOREF (Blanchard)

QRA Locator (Gould)

QRA Locators and the GEOREF Syslerrl {Lef!ers)
Record Ratification

V.H.F. RTTY (FMD) ..

13cm Polarization {FMD}

13cm Record

Reviews (Equipment)

Electronic Keyer ETM-2
Hallicrafters HT-46 Transmitter and S5X%-1 46 Receiver .
Heath Monitor Scope SB-610E

Heath S.S.B, Transceiver SB-101, sza and ss-soo f:

LED Accessory Package .. A ve
Omega-T Antenna Noise Bridge ..
Printset 2m Converter CRV-4

Printsel 2m Transverter TRV-4

Test Equipment

Audio Oscillator and Pulse Generator (Johnson)
FET Voltmeter (Allenden) o wid R
FET Voltmeters (TT) .

FET Voltmeters (lettefs]

Gate Dippers (TT)

Pocket VTVM (TT) ..

RF Checker for Feeder (l"T)

R.C.L. Bridge, The G3LUB {Bowmnn}

Simple Meter Switching (TT) ;

Stabilized Power Unit (Bond) el

Two Tone Oscillator (Marshall)

T™VI

A Fresh Approach to TVI (Margolls)
Corston-A Case of TVI

TVI and the RSGB ..

TVI, continued importance of (TT)

V.H.F. Beacons

British Beacons (FMD)

1ARU Beacon List (FMDJ
GB3CTC (FMD)

GB3GM (FMD) .. .. 55
OYTVHF (FMD) E% ol
OZ7IGY (IARU) b =)
SM4MPI (FMD)

ZB2VHF (FMD)

ZE1JZA (IARU). .

9HIMB (FMD) ..
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464
49

284

640, 736

289

322, 398

579
173
510
&N
816

502

450
451

115, 315, 530, 596, 675

393
462 750
115
115
gl
.. 315
115, 751
121
115

HF Contests (Home) Page numbers in italics signify rules.

Affiliated Societies 1968
Affiliated Societies 1969
BERU 1968

BERU 1969

Chiltern 160m = i
Counties List .. - i
General Rules 1968
Grafton 160m ..

High Power Field Day
Listeners' 1:8 MHz

Low Power Contest 1968
NFD 1968 o 2
Summer 160m

1st 18 MHz 1968

2nd 1-8 MHz 1968

7 MHz DX 1967 ..

7 MHz DX 1968 ..

21-28 MHz Phone

28 MHz Phone ..

80m Field Day 1967 ..
80m Field Day 1968 ..

326
.. 768
56, 402
.. 605

61
.o 63
e, BT
.. 4n
254, 767
e 387
193, 403
128, 538
401, 766

472

HF Contests (Overseas) Page numbers in italics signify

rules

All Asia DX 1967

All Asia DX 1968 ik
Arkansas QSO Party ..
ARRL DX 1968 .
CHC/FHC/HTH Party 1968
California Party. s
Colombia 1968 . .
County Hunters cw.

CQ 160m ; o
CQ Ww DX 1963 £k
CQ WW DX C.W. 1967
CQ WW DX Phone 1968
CQ WW DX SSB 1967 =
CQ WW WPX Phone 1968 ..
Florida Party ..

Georgla Party

IARC 1968

10T A 1967 ‘

LABRE DX 1968
Louisiana Party x|
Massachusetts Party
Michigan Party ..
Nebraska Party

OK DX CW

SAC 1967

SAC 1968 .
Venezuela l965

Vermont Party .

VERON 1967

VERON 1968 ..

VK/ZL 1967/68

VU/4S7 1068

WAE C.W, 1968

YL International SSB" ars Pany 1958

526

525

40

.. 110
310, 742
wn NGRT
385
458

40

670
458

384

110

177

177

311

177

592
526

40

671

311

311
742

671

591
385
110

177

is- TIT.
385, 458
.. 592
525
310

V.H.F. Contests page numbers in italics signify rules

CAC Winter 1967
CAC Winter 1968
Counties List
General R::!es 1968

1967
Llstenals Championshlp 1968
Listeners’ 144 MHz .. 5
Region 1 LARU Rules

Scoring Systems

V.H.F. NFD 1868 o

First 70 MHz (Open) 1968 ..
Second 70 MHz (Open) 1968. . vk
Third 70 MHz (Portable) 1968 .
Fourth 70 MHz (Open C.W.) 1968 ..
Fourth 70 MHz (Open C.W. )1967 ..
First 144 MHz (S.5.B.) 1968 . :
Second 144 MHz (Open C. W) 1958
Third 144 MHz (Open) 1968 . i
Fourth 144 MHz (Portable) 1968

.. 253
59, 401
.. B3
58, 329
.. 328
=
472, 840

325

863



Fifth 144 MHz (5.5.B.) 1968 .. 401, 545
Sixth 144 MHz (Open) 1968 i as w as 472, 767
Seventh 144 MHz (S.5.B.) 1968 i e s e .. 686
Third 432 MHz (Open) 1967 .. - . o - .. 60
First 432 MHz (Open) 1968 .. s . %5 = 329, 544
Second 432 MHz (Portable) 1968 329, 545

Third 432 MHz (Open) 1968 .. o i s v 604, 840
Second 1296 MHz (Qpen) 1967 i =3 ai i .. B2
First 1296 MHz (Open) 1968 .. § 229, 470

Second 1296 MHz (Open) 1968 604, 840
DF Events Page numbers in italics signify rules
D/F National Final 1967 - - - . - 1
D/F/ National Final 1968 i 2 i = L: .. 168
High Wycombe Qualifying o s i 321, 47
Oxford Qualifying ¥ 472, 768
Rugby Qualifying 327, 604
Salisbury Qualifying 472, 768
Stratford Qualifying 401, 604
Awards (from MOTA)
Algarve Award oo s o we - .s .. 309
Auckland Award s s o o o e . 239
Budapest Award 5 T iy . - s o 39
Bulawayo Award o For i e i b . 142
CHC Net . v v v ¥ .. 523
Diploma llha de San \."mcenle A i S o .. 382
Diploma Serenissima S Sy 5% & 25 .. 309
DXCC i 39, 110. 239, 523, 669
English Laka Dnstrnct Award o F= i ek .. 457
Gateway to Africa i v - i - o .. 108
H-22 : o o i . . .. 238
London Town Award e as = o . .. 108
Potomac Basin Award . o g r- = .. 39
SPPA .. P . Er e i i e .. 238
SSSR 50 . o . . . . . . .. 309
UK Award v . e . .. 457
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000000000 QCOOCOGO VSCELLANEOUS

Basic Electricity » 23/-
RSG B Basic Theory and Appiication of Translsturs 5 13/-
Dictionary of Electronics . " 8/3
Dictionary of Radio and TV ; F i . 3g/-
P U B LI CATI 0 N s Foundations of Wireless . - E . = 22/6
Guide to Broadcasting Stations . . 3 = 6/8
How to Listen to the World . v i £ X 27/=
. . . . . . . . . . . . . . . Ham's Interpreter 5 C s % 9/6
QOutline of Radio and Talevtsion 5 & 34/6
Radio Amateur Operator's Handbook . 5(6
RSGE g:dl{) Qmatﬂl-t.:r s V;ocuhulary (German—Eninsh] :g:’;
. ort Wave Listening . .
Amateur Rad_lo Call Book . ' , . ) 13 Short Wave Receivers for the Beginnar ¥ : 6/6
Amateur Radio Circuits Book . ' & . 11/6
: ¢ Short Wave Antennas ; v 3 10/6
Amateur Radio Techniques ! : L * 13/3 Improve your Short Wave Recepticﬂ i 19/6
Guide to Amateur Radio 3 . . § § 6/0 E s
Transistors in Practice . : 7 £ 30/9
Morse Code for the Radio Amateur . i s 2/ Understandin
g Television . . 3 % 40/-
RSGB Bulletin (Bound Volume, 1967) . f L 31/6 Wireless World Radio Valve Dala 10/6
Pelip Shawiries LigL . = & 4 World Radio TV Handbook . I -
Radio Amateur's Examination Manual C : 5/9 : : ° :
Radio Communicatinn Handbook (4th Ed.) 63/- LOG BOOKS
pus!age 6/- extra
Radio Data Reference Book . ' 14/- RSGB Standard Log . . . . § 7/3
S.5.B. Equipment . 3/6 RSGB Receiving Station Log . i . . 7/3
Service Valve and Semiconduclor Equivalsnts . 5/6 RSGB V.H.F. Contest Log 5 » . . p 7/3
World at their Fingertips (Paperback) . F . 14/~ Mobile Mini-Log . A : . ; . 4f-
(De-Luxe) . ' . 48/~ Martin's Log i : . ; ; V i 22(6
ARRL MAPS
Antenna Book . : ' f i 21/6 Admiralty Great Circle Map (/in tube) . ¥ 7 10/6
Course in Radio Fundamentals = 2 E: i 11/6 UK Counties Map 2 3 5/-
Hints and Kinks . i : ; § 3 11/6 QRA Locator Map (Western Europe) (rn tube} % 7/-
Mobile Manual . 2 : . 27/- QRA Locator Maps (Europe, set of four) (in lube) 32/6
Radio Amateur's License Manual ; 7 . 6/9
Radio Amateur's Operating Manual . p i 11/6 MAGAZINE SUBSCRIPTIONS (p.a.)
Single Sideband for the Radio Amateur F . 26/- QsT 58/6
snﬁirs;:":li"? fHiatenrRedla’ .. ' ' g;‘;f QST [Sm:letles and orgamzalluns) . . . 65/6
aual. v w o® o ow m o cQ .. . . . . . 50/6
73 . Ca . . 50/-
cQ Ham Radio 3 . : : . 42/-
Antenna Handbook Vol. 1 . L d V ‘ 33/6 Braille Technical Press 1 5 . ! : 58f6
Antenna Roundup Vol.1 . 2 i : i 27/6
Antenna Roundup Vol.2 . H = i : 23/6 MORSE COURSES
CQ Anthology 1952-1959 . . 4 s . 27/6 G3HSC Rhythm Method of Morse Tuition—
CQ Anthology 1945-1852 . . . . 9 18/6 Complete Course (two 3-speed LP records and
Mobile Handbook . . - . . . 26/6 one EP record plus books) . 84/~
Slideband Handbook . ’ - . . . 27/6 Beginner's Course (one 3-speed LP rel:nrd and
RTTY Handbook . . . . . 34/6 one EP record plus books) . 60/6
Shop and Shack Shodcuts X . " . . 34/~ Beginner's LP (0-15 w.p.m.) plus book . . 50/-
Advanced LP (942 w.p.m.) plus book 50/-
73 Three speed simulated GPO test 7in. d. s EP
record : 15/~
Care and Feeding ofa Ham Club . . . 9/ RSGB Morse Instruction Tape (@00t) . . 36/
Parametric Amplifiers . . ' a y 17/6 Co0 Cassette . : ¢ : 35/-
Simplified Maths for the Hamshack . . . 5/6 RSGB Morse Practice Tape (450ﬂ ) s " . 20/9
V.H.F. Antenna Handbook . o e 18/- C60 Cassette . .. . 20—
RADIO PUBLICATIONS INC. MEMBERS ONLY
Beam Antenna Handbook . & . . 34/~ Lapel badge (RSGB or RAEN emblem, pin or stud
Better Short Wave Reception " . . . 27/6 fitting) . 2/-
Cubical Quad Antennas . . . x 25/6 Call-sign lapel badqe (RSGB or RAEN pln or stud
Electronic Construction Fractices . . . 26/~ fitting)* . . a/e
S-9 Signals . . . . . . . 9/6 Call-sign lapel chrome hnr (pin ﬂtting)" g E 7/-
Car badge (RSGB or RAEN) ! F 9/-
EDITORS AND ENGINEERS Call-sign car badge (RSGB or RAEN]" : 18/-
Call-sign car badge, de-luxe (RSGB or RAEN)‘ 25/~
Radlo Handbook . . e . . 886 Tie bar (RSGB emblem) . . ; 5/~
Key fobs (green, black or blue) . 1 : 7/3
RSGB tie (maroon or dark blue) . 16/6
Car window sticker (RSGB or RAEN. No adhasiva
9000 O0COOOOOOOOSE required) NI
Members' headed notepaper (100 sheets) quarto 10/-
octavo 5/~

35 DOUGHTY ST.,
LONDON, wc1 * delivery 4 to 6 weeks,

Prices include postage except where stated,

. . . . . . . . . . . . . . . Stamps and book tokens cannot be accepted.
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tront end,
limiter. § Mater.

Size 16in. = 8din, = Biin.

NEW LAFAYETTE SOLID STATE HA400 RECEIVER

' band AM/CW/SSB amatenr and shert wave
50 Keis-400 Ke/s and 560 Kojs-30 moss, r.B.T.
2 Meohnnical filters. Hoge dial. Prodoct
detector. Orysial calibrator. Variable BFO. Noise
24} in, Bandspread. 230 volt A.C./ | |n.
12 volt D.C. Neg. enrth operation. RF gain control,

valoe. £45. Carr. 10/-. 5.A.

utages,

for phoned.

* 10 Im,
condition,
‘Wt.18 [bs. Bxceptional
E. for foll details,

££2.10.0. Carr. 30/-.

ADMIRALTY B.40 RECEIVER
Just relesssd by the Minfstry.
receiver manufactured by Murphy.
30 Mo/s IF.
handpass fliter,

500 Kofn.

Welght 114 ibe,

High quality 10 valve
3 bands 6450
Incorpoeates 2 R.F. and 3 LF.
nolse limiter, crystal controlled
B.F.00 calibrator, ILF, output ete. Built-in speaker, ootput
Oiperation 1560/830 volt A.C. Size 19§ in. «
Offered In good working
With ecircnit dirgrama.
Alao available B4l L.F. version of above. 15 Ko/a-700 Kefa
£17.10.0. Carr. 30;-

Hoje-

134

CR.T0A RECEIVER
CR.46 RECEIVER
CR40 KIT FORM

L'iJMH MOBILE PRE
12/RC CONTROL UNIT
AT.5 MAINS PAU

MINI CLIFFER KIT

PR30 PRESELECTOR
PRAOX (Bl ILTIN qu )

CLEAR PLASTIC PANEL METERS

variahle BFO,
IF frequency 455 Kofa,
wariable R.F and AF gain
AL, Size; Tin. x 160n, =

TIIY
FHOXN
if pu

sex) with receiver

TRIO $R-59DE

Brief spec: 4 band covering 550 Ke/sto 30 Mo/p oon-
tinuous and eloctrical band apread on 10, 15, 20,
40 and 80 metres. 5 valves pina 7 diade circuit.
4/8 ohm output and phone Jack. B3B-C
8 meter, sep.

mannal, £30 15 0 Carrdage Paid. tlon
COMMUNICATION
Nortuatly £5 18 6, Our Price £3 15 0

E1IB 100 I‘:rul. gr-\-{r qllaiit.y \!uvmr; Cadl pnml mieters, available

511 10 6 . SAE for il | leaflet. for quantity.

:g ig g Availnblzu follows. Type MK, 38F, 1 2123in, square (ronts

£ 10 6 "8 Meter .. 38/6  10mA .o & 1A DC

27 50 S0pA . 378 BOmA % 1A DC

817 6 100 A 3§ atmA aA Do

26 150 DA 10 A IV Do

£16 19 6 B500pA .. 276 180mA

815 17 6 OU-0-00uA L. 3B/- MDA

211 10 0 1M 0 104, 326 200mA 15V DO 25

2 10 0 HO0-0-000 A BBi-  300mA 5OV AC 25'.'

28100 ImA 25/-  GO0MA .. 1 VDO | SR

0 48 DmA - 36/« T50mA .. 36/~ 30OV DC 25/ 00V AC 25'.'
dmnA /e 1-0-imA L. 2B/ 400V DU 2Bl OV AC . 26
Post extra. Larger sizes avallable—Hend for [iat. MOV AC L, 25/-

W, ANL.
band spread dial.
sudio output 1.5 W,
controls, 115/230 volt
10 In, with Instruetion

TYFE HHEAD-

Avnilahle in :nm:l usedl condi-
£5 Ca

new with sccessories £7 19 6, Carr, 7/6.

Class D Wavemetsrs
A cryatal controlled
heterod yoe fraquen-
¢y meter covering
1.7-8 Mo/e. Opers-
tion on 6 wolta D.C.
Ideal for amateur use,

rr. 7/6. Or brand

TRIO JR 500SE AMATEUR BAND RECEIVER £68. 10. 0.

P70 Meja £11

TR156 Tuulilturhed Grid Dipe. 440 Kc/n
RUA ARSH Speakers. Birand new 59/8,

110. PP 2/6

MNEW CATALOGUE

Nearly 200 pages giving full defails of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION
EQUIPMENT AND HI-FI EQUIPMENT.
Each section greatly enlarged and fally
illnstrated. Thonsands of items many at
bargain prices.

FREE DISCOUNT COUPONS
VALUE 10 -,

NOW READY!

Skl OOl B TR SOMACRIRE R D AUKT e eRtE N Hens Wieriracic Keys 41800, PP, o | BLECTRONIQUXS PRODUCT 18
— SWE Bridges 69/6. P.P. 8- BTOCK
i SMITH & C o
::.':':.l’ym G w M T 0 ( R A D I 0) LT D exchanges
Mon. to Sat. 3 and 34 LISLE STREET, LONDON, W.C.2 GERRARD 8204/9155 walcome

AERIAL EQUIPMENT
TWIN FEEDER. 300 ohm twin ribbon

Fast Mail Order for the Amateur Radio Enthusiast!

NEW BOXED VALVES
3/6 each, 4 for 10f=, P, & P. 2/-.

feeder similar K25, 8d. per yard. 75 ohm
twin feeder 'd. per yard. Post on ahove
feeders and cable. 2/- any length.
COPPER WIRE 14G, H/D, 140 fc.,
30y-; 70fc., 16/~ Post and packing 3/3.
Lengths are approx only. Actually sold by
weight.

FEEDER SPREADERS. 6 Ceramictype
F.5., 10¢ 2ach, Postage 2/¢ up to 12.
CERAMIC CENTRE PIECk for dipoles,
Type AT, 116 each, P. & P. |/-

RIBBED INSULATORS. Ceramic 2/6
each, P. & P. extra.

2 METRE BEAM, 5 ELEMENT W.5.

YAGI. Complete in box with 17 to
24" masthead brackst. Price £3.7.0
Carriage 5/-.

SUPER AERAXIAL, 70/80 ohm coax.
300 watt very low loss, 2/3 per yard. 50
ohm 300 wart, 2/6 per yard. P. & P. 2/6.

) TYPES
Midland Agents 6NIGT  6SF7T  6ABT  6SH?
6ACT  6F7  6SK7 956
X23 UI0  MSPA  6GEG
22 722 lu5  958A

for

EDDYSTONE

TRIO

K. W. ELECTRONICS

LARGE CERAMIC COIL FORMERS,
43 x« 2%in, dia,, grooved and threaded
9 tpi. Ideal for Linears. 12/6 each.
P. & P.1/6.

SHORT WAVE KIT. | valve only 45/-.
Phones, Ant. & Batts. 40/- extraif required,
Ideal far junior Op.

VARIABLE CONDENSERS. All with
ceramic end plate, ball bearings and gang-
ing extension. 50 pF 5/9; 100 pF 6/6;

TOUGH POLYTHENE LINE, type
ML (100lb.), 2d. per yd. or 12/6 per
100 yds. Type ML2 (220 Ib), 4d. per yd.
or 25/- per 100 yds.,, ML4 (400 Ib.), éd.
per yd. Ideal for Guys. L.W. Supports,
Halyards, etc. Postage /6 on all line,

FERROGRAPH

P &P If6.

160 pF 7/6; 240 pF B/6; and 300 pF 10/6.

P.& P. 2/

SEALED RELAYS, [2v. 1057, Coil
Type A, 4 Pole, C.O. I5/-. Type B.2
Pele C.O. 4+ 2 Pole Norm. on, 12/6.

[ )
ans H. YOUNG LTD. B ad|

At your service G2ZAK, G3LAY, G3VFV
MNe. C.O.D. under £I.

Please print your address.

RT EXCHANGE

‘phone 021-236 1635

The Widest Range in the Midlands

n * HIRE PURCHASE = YOUNG .».

170-172 Corporation Street,
Birmingham 4

Return to:—
RSGB, 35 DOUGHTY ST,
LONDON, WCH

IF UNDELIVERED

IF UNDELIVERED

Return to:—
RSGB, 35 DOUGHTY ST.,
LONDON, WC1



