COMMAND
YOUR BAND

with a MOSLEY

POWERMASTER
THE BIG-SIGNAL AERIAL

Here’s the full-size beam with full-size
performance, for the amateur who
demands the best!

100% rust-proof . . . aluminium elements and
boom . .. stainless steel hardware . .. high impact
polystyrene insulators . . . all the finest . ..

all built to last!

Each POWERMASTER is designed for a single
band ... 10, 15 or 20 metres . . .

with low SWR over entire bandwidth. All three
models rated to a full KW.

For full particulars, write
O.J. Russell, G3BHJ, Manager

Mrs/eq Eliztonu L.

If You’re o “'Tribander,” Be Sure
and See the Mosley TRAPMASTER Line

A subsidiary of
MOSLEY ELECTRONICS, INC.
St.Louis 14, Missouri, USA

15 Reepham Road, Norwich, Norfolk
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0 0

D.C. Yoltage: 0-1,000V in 7 ranges.
A.C. Yoltage: 0-1,000V in 5 ranges.
D.C. Current: 0-1A in 5 ranges.
Resistance: 0-20,0005,, 0-2M 1.

Sensitivity:

10,000 ohms per volt on D.C. voltage
ranges.

1,000 ohms per velt on A.C. voltage
ranges.

Accuracy:
On D.C. 3% of full scale value.
On A.C. 4% of full scale value.

Pockert size: 5§ x 3§ = lin.

Weight: Ilb. approx.

Lise price: £9/10/-.

Complete with Test Leads and Clips.
Leather case if required 32/6.

Using an AVO Multiminor to balance the D.C. component
across the outptit transformer of a High Fidelity Amplifier.

(A S

Whether you're building your own High Fidelity Ampli-
fier or servicing a complete installation—for fault finding
on anything from pre-amplifier to speaker—you'll find
the MULTIMINOR to be * just right.”

You’ll enjoy using this neat pocket instrument giving
readings over nineteen ranges on a clear open scale.
A.C. and D.C. voltage. D.C. and Resistance measure-
ments arec made by means of only two sockets. The
robust, easy-to-read range selector has a smooth, clean,
positive action.

* Can you afford it 7 Let’s say rather—** Can you really
afford to be without it? "

=M 10

=
m@ Wa shou{ld berleasBed tl:ll.'sendfyr'u
a copy of our Free Brochure, fully
LTD Telephone: ViCtoria 3404 (12 lines) describing the range of AVO
AVOCET HOUSE * 92-96 VAUXHALL BRIDGE ROAD - LONDON S.W.1 Instriments, "85 your: vequest
R.S.G.B. BULLETIN SEPTEMBER, 1959 8l



A New World of Amateur Equipment

" B
 hallicafiars o
® e b

MODEL SX 100 RECEIVER

NOW AVAILABLE IN THIS COUNTRY

hallicrafters

EQUIPMENT

Hallicrafters’ 22 years of production know-how, the engineering experience of
developing over 100 different major receiver designs, plus the advice of over
1,000,000 field experts operating Hallicrafters receivers all are combined to
bring you this outstanding new receiver . . . the SX-100.

For all information on the SX-100 and other Hallicrafter equipment . . . write to
James Scott & Co. (Electrical Engineers) Ltd.—Authorised main U.K. Distributors.

Delivery from stock.

WRITE FOR FULL DESCRIPTIVE LITERATURE: EASY TERMS.
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Communications Receivers, etc.
F S f t v s k IN FIRST CLASS CONDITION
\or a e ys a e ;—lALLICRkFI'ERS SX42, 540 kefs-110 Me/s, A.H.. 27-110 Mc/s.
£120
use G.E.C. BRT400, 150- 350 kefs and 550 k:;‘s‘JJ M(f: £95
EDDYSTONE 680X, 480 ke/s-30 Mejs ... . £85
R.C.A, ARBBD, 540 kc/s-32 Mcfs ... £65
- R.C.A, ARBGI..F 75-550 kefs and 115-30 Mc I £60
roac |ps EDDYSTONE ‘750, 480-1, 450 ke/s and 17-32 Mc/s. double
superhet 25 &% £58
- HALLICR&FTERS leﬂ 550 Hclfl-'l] Mc,r‘l = £50
HALLICRAFTERS S36, U H.F. AM/FM, 28-143 % £50
T—— B.T.H. P.58, 300-650 Mcfs ... . £35
HAMMARLUND Super Pro, with pnwar “unit i £35
EDDYSTONE 840A, 480 ke/s-30 Mc/s £40
R.C.A. ARTTE, 540 k:a‘s-!l Mce/s Sie ] s £32
EDDYSTONE 740, 540 ke/s-30 Mc/s A £30
NATIONAL NCI00XA, 500 kc/s-30 Mc/s £30
NATIONAL NCI20, 540 ke/s-30 Mc/s . s £30
R.M.E. 69, 550 ke/s-32 Mc/s ... £15
i M‘ARCONI CR100, 60-420 kefs and 500 k(,’s 30 I"lc;s‘ with noise
2 imiter ... -y £25
. with Trigger-Action Spring-Loaded Clips ?gnl"lr"s":r?;:msﬁ sx;rgomsn 23, 540 ke/s-34 M:js £28
E 0, |- Mcis ... £25
PRESS TRIGGER TO OPEN HALLICRAFTERS SX24, 550 ke/s-42 I“I:,{s £23
HALLICRAFTERS 538C, A.C./D.C,, 550 k:.{s-m Mclfs £23
RELEASE TO GRIP EDDYSTONE 358X, 9 coils, p.u.. 90 ke/s-30 Mc/s £18
R.107, 1:2-18 Mc/s, with spares o £l4
P No. 748811 Qur list of H,R.O, Receivers, power units 3nd colls avaul:bie cm request,
: . d atent No. WYNDSOR VISCOUNT Tape Recorder, 3 speed, with micro-

Safety first every time with these patented phone, tape, and Radio adaptor, all perfect and as new, cost £56 £42
spring-louded AVO Prodclips. HI-FI & FM Superb Hi-fi and FM outfic by Rogers, Collaro and
Cleverly 3 e Post Whar{dale. Tuner, pre-amp., amplifier, 4 speed r.ransr_rlptlon.

everly designed for use as insulated ost free and SFB/3 speaker unit. All excellent, cost £126 £75
prods, they are invaluable for reaching I s /_ :7:&35"}':{\;;%%512';?&5%1| l;lszkcrs-io Mefs gg

B . : ype as new .
and holding test points which are AVO ALL WAVE OSCILLATOR (Signal Generatar) 95 ks
difficult of access. per pair 80 Mc/s 2 £ 100
Please add camage on all items ond enc!m s.0.¢. with all inquiries,
m@ LTI - AVOCET HOUSE RADIO TELEVISION & INSTRUMENT SERVICE
Ashville OIld Hall, Ashville Road, London, E.Il
705 ““ vnux“ALLWCBtoﬂnlch#EW IEIOFIEM)LONDON' B.W.1. Telephone: LEYtonstone 4986,

Build it with a

The range of Jason designs available in kit form and
known as ** Jasonkits "' falls broadly into two groups—
one, audio, the other, electronic. In the former are
F.M. Tuners, Amplifier and Tape Units. In the latter
are test equipment items in which the Jason Oscillo-
scope, Audio Generator, Crystal Controlled Calibrator,
Wobbulator and other designs are featured. The
accuracy and efficiency of this test equipment is high,
design is pleasing and construction rugged. Details
gladly sent on request.

@ Other Jason Kits include

VALVE VOLTMETER

AUDIO ATTENUATOR
STABILISED POWER PACK
CHAPEL STREET, OXFORD STREET, LONDON, W.I
Phone : GERrard 02734

Jasonl (“

AUDIO-GENERATOR AGIO

Size and square wave output; 10 ¢fs to 100
kefs by four switched stages and two tuning
scales, Qutput | mV to | volt by five stages.
With case, valves and maeter, kit costs

© £14.5.0

PORTABLE TRANSISTOR SET
F.M, TUNERS

TV SOUND.{FM TUNER
STEREQ AM

ETC.

THE JASON MOTOR & ELECTRONIC CO., 3-4 (RS) GT.
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Wilkinsons

LOUDSPEAKERS
ELAC 5° Permanent Magnet 3 ohms 9,700 gauss. Only 15/6, post /6.
AXIOM |50 Double Cone 12°, |5 watts-15 ohms, £7.19.6, carriage 7/6.
PYE 10 in, Portable, 3 ohms, 50/-, carriage 7/6.
METERS GUARANTEED

50 Microamps 24in. MC/FR 70/-
500 Microamps 2in. MC/FR 37/6

1 Milliamp 2in, MC/FS 27/6
5.0-5 Milliamps 2Lin. MC/FR 20/-
30 Milliamps 2%in. MC/FR 12/6
100 Milliamps 24in, MC/FR 12/6
300 Velts 2tin. MI{FR 25/-
5 Amperes 2in. MC/FS 276

I5 Amperes 2in. MC/FR 19/6

MICROAMMETER S0F.5.D. 24in. Pr. Scale 10 Millirontgens, 45/-, Post 1 /6.
MICROAMMETER 250 F.5.D. 3tin. F.R. Sangamo Mod. 5.37. Scaled for
valve voltmeter. Circuit available free, 55/-, Post 1/6.

HEADPHOMNES, Balanced armature DLRS 10/6 pr; High resistance 4000
type CHR, 12/6 pr: Balanced armature DHR, 17/6 pr. Post | /6 each.
SINGLE POLE PLUG & SOCKET, shrouded, one hale fixing, 6 pairs,
18/-, Post /-

TEST PRODS, retracting points, fused flex and terminals, 5/6. Post 6d.
JACK PLUGS. Cylindrical screw-on cover. Two contact, 2/6, Post 6d.
SOCKETS. One hole fixing for above, 3/6. Posc 6d.

SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 cycles, complete
with leads, dummy antenna. Brand new in transic case. 6 to 52 Mc/s. Inclusive
in 4 bands with calibration charts. Coarse and fine attenuators, Int and ext,
mod. Output 0.5 vole to 100 mV impedance 70 and 100 ohms £10 cge. 15/-,
AVO TEST BRIDGES. 120/240 volt A.C. Measures capacities from 5 pf.
to 50 mfd. and resistance from 5 ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condenser leakage test, £9/19/6. Past 3/-.
OSCILLOSCOPE. Type 43. With 3iin. CRT. I3BA 4-617, 3-VR54,
5Z4, VUI20. Brand new with power pack and leads, £10/10/-, Cge, 15/~
CATHODE RAY TUBES: 2API, 25/-; 139A, 35/-; S5BPI, 55/, Post 3/-;

TRIODE TRANSMITTER TUBE 212E. 70/- each. Post 3/6.

L. WILKINSON (CROYDON) LTD.

19 LANSDOWNE RD. CROYDON SURREY

Phons : CRO 0419 Grams: WILCO CROYDON

| SAE. for full details:—

G6VY
G3KAP
G3EVYV

... if you require
equipment and components
CONSULT US!

K.W. “VANGUARD,” complete 50 watt Trans-
mitter.

K.W. “ VALIANT,” complete Transmitter with
V.F.O.—add your own power supplies mobile
or fixed.

K.W. “VICTOR,” complete 120 watt Transmitter,
K.W. “YISCOUNT,” 5.5.B. Transmitter.
K.W. 76 Mobile Receiver—double conversion.

K.W.GELOSO Converter—latest model [10-160
metres.

IMPORTS from U.S.A.—absolute lowest price.
Largest U.K, stockist of Geloso short wave equipment—
Microphones, Tape Recorders, Front End Coil Units,
Pi Coils, V.F.O. Units, etc.

K.W. Electronics Limited- — — — 1

VANGUARD WORKS, | HEATH STREET, DARTFORD, KENT
Telephone: Dartford 5574

NE

HIGH SENSITIVITY !!

20,000 o.p.v.

OUTSTANDING FEATURES:

Sensitivity 20,000 o.p.v. D.C. 1,000 o.p.v. A.C.

20 Ranges.

D.C. Current S0pA, ImA, 10mA, 1Amp.

Yolts D.C. 0-3, 2-5, 10, 25, 100, 250, 1,000V (25kV by probe).
Volts A.C. 10, 25, 100, 250, 1,000.

3 Resistance Ranges from 0—20 megohms (self-contained).
40p2A Meter 3}in. arc.

Accuracy D.C. 3 per cent, A.C. 4 per cent, Ohms 5 per cent.
Dimensions 5]in, » 3]in, x 1{in.

Weight 140z,

£10.0.0

Hire Purchase or Credit Sale Terms
availuble.

Write now for full details

TAYLOR ELECTRICAL INSTRUMENTS LTD.

?"_I_(_)N_TROS@ AVYE., SLOUGH, BUCKS.

-Taylormeter 127A

POCKET SIZE!!
PERFORMANCE EQUAL TO A HIGH PRICED INSTRUMENT

(4] M’}J.o“,‘s

Telephone: Slough 21381

R.S.G.B. BULLETIN SEPTEMBER, 1959
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Learn MORSE the CANDLER way

Read this extract from the R.S.G.B.
Amateur Radio Handbook

““ Attaining Morse Speed

Opinions differ widely as to the best method of
attaining Morse speed. For the man or woman
who is unable to obtain the services of a qualified
instructor several methods are available. First the
well-known Candler System of tuition, second, the
method which depends upon the direct reception
of commercial signals, and third a home memoris-
ing method.

Details of the Candler System are given in the
advertisement pages of this Handbook. Suffice it is
to say that this system which has been in operation
for over 27 years has probably produced more
successful students than any other correspon-
dence course of its type.”

You must be a good MORSE Operator to possess an
Amateur Radio Transmitting Licence. A *‘slap-dash ™ 12
w.p.m. neither satisfies the authorities, yourself nor your
operator friends.

Send 3d. atamp for full details,

CANDLER SYSTEM CO.

(Dept. 55) 52b ABINGDON ROAD - LONDON -W.8

Candler System Company, Denver, Colorado, U.S.A.

 BROOKES (2yslals

mean

DEPENDABLE

frequency
control

Illustrated is a Type S Crystal

unit from a range covering 100

kels 1o 15 Mefs.

@ Black bakelite case,

® 137 high = 1§ wide
¥ thick.

® Two V' dia. pins space
1" centres.

ALL Brookes Crystals are made to exacting standards and
close tolerances. They are available with a variety of bases
and in a wide range of frequencies. There is a Brookes
Crystal to suit your purpose-—let us have your enquiry now.

- [§5p Brookes Crystals Ltd.

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
LASSELL STREET, GREENWICH, S.E.l0
» BROOKES GREenwich 1828/4482 Groms: Xuls, Green,London

ORS CRISTAL N° 10
3 ke e nm 8
RAL WY

HARRIS ELECTRONICS (LONDON)

CRYSTAL CONTROLLED WAVEMETER

This superb compact instrument, the Crystal Cali-
brator No. 10, has just been released by the Ministry
of Supply, and is offered at a price which enables
every ““ Ham ™ to own one. Has directly calibrated
dial for nominal coverage of 1'5-10'0 Mc/s but may
actually be used from 500 kc/s up to 30 Mc/s. Complete
with 500 kec/s Crystal, 2 valves Type 1T4, 1 of 1R5 and
1 of CV286 (Neon Stabiliser), and Instruction Book
with Circuit, ete. Size 7 in. ¥ 74 in. X 4 in. Weight
5 1b. Used, but in first class condition.

296

(Carriage, etc., 3/6)

LTD. 138 Gray’s Inn Road, London, W.C.I

86
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HENRY’S (Radio) LTD.

5 Harrow Road, London, W.2

(At junction of Edgware Road and Harrow Road)
PADdington 1008/9
Monday to Saturday 9-6. Thursday | p.m.

QUARTZ CRYSTALS

INEVY FREE LIST. FROM 6 KC/S TO 47 MC/S. OVER 500
DIFFERENT TYPES FOR ALL PURPOSES. THE LARGEST
RANGE IN THE COUNTRY.

VALVES
LARGE REDUCTIONS: NEW FREE LIST. OVER 600 DIF-
FERENT TYPES INCLUDING TUBES, STABILIZERS, PHOTO-
§ CELLS, TRANSMITTING AND SPECIAL PURPOSE TYPES.

SURPLUS UNITS
NEW FREE_LIST. TRANSMITTERS, WATTMETERS, RE-
CEIVERS, CONVERTERS. TEST UNITS, INDICATORS,
I.E.s, R.F. UNITS, RADAR UNITS, CALIBRATORS, ETC., ETC.

CRYSTAL CALIBRATOR No. 10

Crystal controlled. Full coverage from 500 kefs to 10 Mcjs.
| ¢/s Modulation. Calibrated dial. Includes 59/6
P.P. 3/6.

2-1T4: |R5 valves. Full handbook,

AIRCRAFT RADAR TYPE AN/APA-I
Complete scope indicator unit wich amplifier; aerial switching
unit; full scope controls. Includes 3BPl Tube:

GSNT7GT; 6K6GT; 6G6GT; 2X2; 6X5GT, 97 6
BRAND NEW. FULL HANDBOOK. / P.P. 3/6,

V.H.F. TRANS./RECEIVER TYPE 1986
% 124-5/156 Mefs eoverage. * 23 Kefs bandwideh.

* 9-72 Mcfs LLF. * 24 volt D.C. input.
* 10-channel V.H.F. airborne equipment.

Type With Valves Less Valves P.P.
Transmitter [:]] 60/- 25/- 2/6
Receiver ... 114 25/- 716 2/6
I.F. Strip ... 476 32/6 12/6 2/6
Rotary Unit 106 15/~ —_ 2/6
Control Unit ... 382 6/- —_ 9d.

Full circuit diagram 1/9, post free.

V.H.F. TRANS./RECEIVER TYPE 1920

% 100 Mc/s to 120 Mc/s coverage. % 40 Kefs bandwidch,
* 972 Mc/s ILF. % 4-channel crystal concrolled.
* V,H.F. airborne equipment.
£6 1 0 o Cemplete with 21 valves, crystal and 24 velt rotary unicall contained
in metal case, P.P. 10/6. Separate Circuit Diagram |/ post free.

TYPE 247 INDICATOR UNIT

R.F. POWER WATTMETER. | mA 4 in. meter; magic eye ONLY
indicator; 100/240 mains transformer; chokes; EF50's; D[ODES £3 19 6
RECTIFIERS, etc. z p"g;e, .

AN/ARN-5D GLIDE PATH RECEIVER

3 channel U.H.F. crystal controlled receiver: operating on 332:6 Mc/s, 59 G
333'8 Mcfs and 335 I"1C,|fs. Includes 28D7, 2-125N7, 7-6AJ5, 12SR7, relays f(
I.F.s ecc. Input 24/28 volis D.C. P.5/-.

1933 RECEIVER CONTROL UNIT 95/_
I8 miniature valves ! !! B—EF91; 6—EF92; 2—EB9I;

Bargain Offer:
BRAND NEW P.P.3/6.

EL91; IF's relays etc., etc.

PACKARD BELL PRE-AMP. BC 906D WAVEMETER

Complete with screened case wich
65L7GT; 2807; relay, leads, jack plugs;

handbook, etc, Sealed m carton. Low to 235 l*"l:,u's.5 Battery operated. Includes
impedance mic. circuit. 155 valve
pre-amp. ON LY /6 P.P. 2/- 45/" P.P. 3/-

Complete with vernier dial in black
crackle case; 500 UA 2§ in, meter; 150

LONDON'S LEADING STOCKISTS OF =

“ALFA”

EQUIPMENT « AGCESSORIES « MATERIALS
GOODS SENT TO ALL PARTS OF THE WORLD '[ES]‘
ek s Slasing Evont S ‘ I. Mains Transformer, 550-0-550
R e Mapiy v & e v. 150 mA, 6v. 32, 4v.3a., UH:EB
6 % & % [ o " 24 9 10 v.TF'rirnf.'er .[P d) £l 0 0
< bt 2. Mains Translormer 'otted),
PP e Recangolar .. * 350-310-0-310-350 v, 220 mA, SILAUEII
8 %.6.% 3in. " 1o 67v,5a,63v.3a,63v. AC. ditte
10 x 6> 24in. . - 13 3 o A i e A P D.C.. 0-20k,
10 = 7 < 7 in, with Alum, Panel ... £1 4 9 Y 8 g MRy 0.2 megohm,
12 %7 % 7in £] 4 § (| oM and Dutpit e 300 microA
4x7%7in. . Oy N R ) formers for Modern Version JomA. 300
pile A U (- of Mullard 510, Shrouded of e
o bl ol bad ] irst class quality. Per pair :
:2 - ?I X 'SB"'L " W i £2 9 & 4. Mazins Transformer, Weyrad --ZEdB, 4-20 to 4-37 dB. Al.:ICIJI_.ltY _:3"/4 D‘IC.
2 < Bin. ,, £1 16 B Drop through. Shrouded. +-4% A.C. Multi-range, 5in. x 3fin. x 1§in.
19 > 11 = 10in. €3 3110 250-0-250 v. 100 mA, &3 v, Large clear dial. Leads. £5/19/6. (P. & P. 2/-).
3; a. Tapped Prlmary 200-
ALSO FULL RANGE OF CHASSIS 15 0
c 5. Choke I(U':H 250 mA  Ported i &6 The Connoisseur's Tape Pre-Amplifier
hassis and Case List Free on Request. *CV Core ... .
6. .. 20H50mA Ported ... 15 0 MASTERLINK TAPE UNIT M2A
T Ay 120 mA Pulted i i i Erdiies T -
"C" Core = £l 0 0 uild your own Hi-Fidelity Tape Equipment
RDTARY WﬁFER SW'TCHES 8. 5H rO{)mAPou.ed 5 & using chis exclusive product of Tele-Radio
AB. Metal and N.S.F. Mad d 9. 5H 300 mA 12 6 (1943) Led., suitable for use with Wearite,
L F" (el ACE L0 araer. 10. Recifier 300 v., 300 mA ... 13 6 Brenell & Collaro Decks, C.C.L.R. charac-
Tige LISE free anirequess, teriscic. Cumplete with external Power Pack.
Full wiring inseructions with each unit
IR— Listi 800 Immediate dispatch of goods avail- '2‘;9;5:5 =:|‘::°P e 0 dack, Wnenorderihgc
age alogue Listing over : . \ . 4
Items of our extenswe stocks, |/- abl’e from stock. Carr:age Chd‘l’gEd Free Leaflet on request.
plus P. & P, extra at cost.
TELE RADIO [194}) I.TD 189 EDGWARE ROAD, LONDON, W.2
@ Few mins. from Marble Arch @ Open all day Sat. @ Phone: PAD 4455/6.
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@ Here is the British-made

HEATHKIT DX-100!

The most famous Amateur Transmitter in the world

All models Deferred

delivered terms
free available
U.K. on orders
above £10.

Model DX-100U £78.10.0

It needs no introduction to * HAMS " the world over!

OTHER NEW MODELS INCLUDE:—
“THE GLOUCESTER” Hi-Fi Stereo Cabinet for Tape-Deck andfor

Record Player, also FM Tuner and Sterec Amplifier Mk. | ... £15 I8 6.
Mk. Il (Housing both Tape Deck and Record Player) ... £I7 8 &.
“THE COTSWOLD"” A Hi-Fi Speaker System for the most discerning.—
Three units (12”7 Bass, Mid-range and Pressure) ... ... £19 18 6.

F.M. TUNER, £13 10 0. Total. Tuner unit available separately.
Full details of these and other models are available by completing and
posting us the following coupon.

Without obligation on my part, please send me details of the Heathkit models ticked below:—

I DX-100U Transmictcer ... £78 10 0  Audio Wattmeter ... £13 1B & Transistor Receiver ... £2 16 & I
I DX-40U Transmitcer ... £29 10 O Cwacita‘nce F‘?c:ar .. £l1410 0 THE GLOUCESTER " Cabinet l
I V.F.(?. e .. £10 12 0 Eiec_l:rom: Switch .. £918 6 Record Player ... . £1210 0 I
I Aué:n Signal Gle‘nemmr £l19 3 0 Osc_l“ﬁsﬁopﬁ _£14 15 0 SSU-1 Speaker System ... £10 5§ &
| Audio Valve Millivoltmeter £13 18 6 Resistance/Capacitance Brldg |9 ¢ StereoAmplifier,6wacc £11 8 0 I
R.F. Probe .. £1 5 & Stereo Amplifier, I2wate £25 § & I
| NAME Stereo Head B 519 6
Yalve Yoltmeter e EI3 2 g PHTRARIESEEO0SEN oo |
b EM.Tuner .. .. £1312 6 *THE COTSWOLD " |
| ADDRESS Transistor_Portable’ ... [£I15]1BX6 Complete StereoSystem] £42 10 0 l
DAYSTROM LTD. coucsten |
I = GLOUCESTER, ENGLAND |
I a member of the Daystrom Group, manufacturers of I
I ............................................... THE LARGEST-SELLING ELECTRONIC KITS IN THE WORLD | F.M. TUNER
e e e e i e e i . . e i S i S
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Current Comment

discusses topics of the day

The Bulletin

ROWSING through the index to a volume of the
B BULLETIN can be an illuminating and gratifying
experience—it is surprising how many items
which have previously been passed over catch one’s eye
when their titles are assembled in methodical order.
Although such an index is essentially a working guide to
the store of information contained in the volume, it has
the effect of making a collection of magazines into a
book reflecting the many facets of Amateur Radio.
Perhaps the most striking fact is the amount of infor-
mation in a multitude of fields that is brought together
in the space of a year and the compass of twelve issues.
The index to Volume 34, which members received
with their BuLLETINS last month, was no exception.
That volume contained well over 100 technical and
constructional articles and references, ranging from
* Telemetering Information from Satellites ™ and
“1L.G.Y. Progress Report " (July 1958), ** Non-resonant
Television Aerials ” (November 1958) and * Short
Wave Propagation Time for Different Distances
(April 1959) to a * Versatile V.F.O./Transmitter ™
(June 1959). Test gear, transmitting and receiving
equipment, aerials, power supplies, audio gear and
workshop tools were all dealt with in a variety of
articles which seem to take on an added interest once
the twelve issues are bound into book form with their
index. The competitive side of Amateur Radio was not
forgotten: there were over 80 reports and references to
contests, trophies and awards, and more than 250
miscellaneous articles and references relating to a
surprising number of subjects of concern to the trans-
mitting amateur and listening member alike, not to
mention the BULLETIN'S world renowned regular
features such as The Month on the Air and Four Metres
and Down, themselves chronicles of the progress of
Amateur Radio.

Despite wars and disputes, the BULLETIN has con-
tinued to provide the broad survey of the whole field
of Amateur Radio the founders had in mind when the
first issue appeared in July 1925. Incidentally, since then,
an issue has been published for every month, a record of
which the Society may be justly proud.

Volume 35 holds promise of being worthy of its
predecessors. The August issue contained articles the
subjects of which are likely to have a considerable
bearing on the development of the hobby in the years to
come. The current issue, notwithstanding its late
publication, is no less timely: s.s.b. transmission has
been debated with some heat for many years whenever
amateurs have met in person or on the air; more
recently, the system appears to have become consider-
ably more popular. Indeed, it might almost be said that
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sideband, as its devotees refer to it, is no longer a
* dirty " word in amateur circles. Its advantages are
well known but its technique remains a mystery to
many of us brought up on ordinary amplitude modula-
tion. The article which commences on the next page
clearly expounds the design considerations behind the
construction of the all-band single sideband transmitter
to be described next month.

In the present crowded state of the amateur bands,
any device which helps to make operating more pleasant
is worthy of careful consideration. Last month’s
article on the Q Multiplier aroused much interest: the
article on a fast break-in control unit in this issue is
likely to receive at least equal attention. N.F.D. opera-
tors will find this article and the tabulation of results on
the centre pages their special meat this month.

Producing each issue of the BULLETIN is by no means a
one man job—it represents the work of many people to
turn out a magazine of this type every month for more
than 34 years. There are the writers of the technical
articles and commentaries, the members of the Tech-
nical Committee who ** vet ** articles prior to publication,
the members of other Committees whose work results
in reports and special articles on many topics, the
contributors of reports on local affairs and band
conditions, the draughtsman who prepares the diagrams,
the printers and compositors, the advertisers—they all
play their part in making the BuLLeTiN possible. For
some of them it is their job or business of course, but
fundamentally the pre-eminence of the Society's
journal amongst British magazines for the radio
enthusiast rests on the fact that it has a voluntary
*stafl " of nearly 10,000—the members of the R.S.G.B.
whose co-operative efforts for the * mutual exchange of
ideas,” as it was expressed in July 1925, culminate in
such worthwhile productions as the recently completed
volume.

Reference to the volume index shows how successful
this co-operation is.

London Lecture Meeting
| Friday, October 16, 1959

“Practical Applications of Transistors for the
Radio Amateur”
by T. D. Towers, M.B.E., M.A., B.Sc,,
Grad.Brit.l.R.E.

(Chief Development Engineer, Newmarket Transistors Ltd.)

Institution of Electrical Engineers
Savoy Place, Victoria Embankment

Buffet Tea 6 p.m. Lecture 6.30 p.m.
Members are invited to bring friends to this meeting
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The G2DAF S.S.B. Transmitter

Full Coverage on Six Bands with 50 watts Peak Output
Part 1.—Design Considerations

By G. R. B. THORNLEY (G2DAF)*

ANY queries, both personal and on the air, indicate
that the Jewcomer to s.s.b. '111d lhe A3 man who is
contemplating * getting his feet wet,” find difficulty in
obtaining the help they require. While there is plenty of
information on the construction of basic exciters for one or
two band operation there is no information to lead on from
that to the advisable requirements where all band coverage
from 160 to 10m is required.

The transmitter to be described is the result of 12 months’
practical s.s.b. operating experience with a filter type exciter
and continuous experimental and development work during
this period in an effort to solve the associated problems. The
aim was to develop a method which would be inherently
simple and straightforward and that could be duplicated by
the average amateur without the necessity to buy expensive
or specialized components, or to need elaborate test equip-
ment for final alignment. All considerations in regard to
coils and circuitry are from this view point, No attempt has
been m'idc to go into involved mathematical theory. The
writer’s opinions do not mean that it is not possible to use
some other method. [f the original development had been
from a different approach the end result might have been
different too.

The transmitter can be heard on the 80m band almost
nightly and its circuitry has aroused considerable interest
among s.s.b. operators already. At the time of writing three
experienced 80m s.s.b. operators who have been sent a copy
of the circuil have decided to build it and further requests for
more details continue to be received.

Basic Requirements

The basic requirements for a modern s.s.b. transmitter

are:

(1) Self-contained unit with 500 kc/s coverage in each of
the six amateur bands from 160 to 10m,

(2) Direct frequency calibration on all bands with single
knob frequency setting control.

(3) Ganged band-switching.

(4) Sideband switching without change of output fre-
quency.

(5) High degree of frequency stability and setting accuracy.

(6) Suitable for Al, A3 or A3a transmission.

(7) Enough output to be used as a self-contained trans-
mitter, or to drive fully any linear amplifier including
grounded grid (50 watts peak).

(8) Better than average sideband and carrier suppression.

(9) A clean signal free from harmonic and third order
products.

(10) Simple straightforward construction and alignment,
without any ** trick " circuits.

These requirements are often conflicting and it is felt that a

discussion on the reasoning lying behind the development of
the present circuitry will be of interest.

S.s.b. Generation
There are two basic methods of generaling an s.s.b.
signal—phasing and filter. The writer has constructed and

* 5 Janice Drive, Fulwood, Preston, Lancashire.
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operated exciters using both methods and has an open mind
on the subject. It is however generally agreed that the filter
method can achieve a greater degree of sideband and carrier
suppression and is more stable over a long period. There is
also the added advantage that experience gained in the
construction of a crystal bandpass filter can often be put to
good use by incorporating a duplicate in the receiver,

Sideband Switching

Sideband switching can be obtained in a number of ways:

(1) By tuning the v.f.o. above or below the operating

frequency.

(2) By using harmonics of the carrier crystal.

(3) By switching two carrier crystals—one either side of

the pass-band.

(4) By using separate heterodyning crystals and an addi-

tional mixer.

Tuning the V.F.O. This conflicts with the requirements
of single knob frequency control.

Using Harmonics. In the writer’s opinion the use of
harmonics of the carrier crystal for sideband switching should
be avoided. Fig. 1 shows a block diagram of this type of
set-up. If for instance the sixth harmonic is selected 1o give
low sideband output at the mixer anode, it can be seen that
any leakage of the fundamental or second harmonic of the
carrier frequencv into the mixer M2 will produce the fourth
harmonic and give high sideband output and degrade the
sideband suppression of the filter. In other words this
requires that the ratio of the generation of the wanted
harmonic to the suppression of the unwanted harmonic
should be as good as the filter. With normal amateur layout
and construction it is difficult to prevent leakage into the
mixer due to wiring capacity and common h.t. and |.t. feeds
to the associated valves and components. Leakage of the
carrier frequency also by-passes the carrier balance of the
balanced modulator M1, and requires an additional carrier
balance at the mixer M2, As this follows the filter, the usual
20db suppression (due to the positioning of the carrier
crystal in relation to the filter response) is lost, and the
balance in M2 becomes more critical. This balance is
sensitive to both change of amplitude and phase of the
heterodyning input. To maintain carrier suppression when
switching sidebands requires that both the amplitude and
the phase of this input remain constant.

558 OUTPUT
ON 2:3Mc/fs
CRYSTAL BAL sse AL | )
0sC — MOD FILTER MIXER }—>»
460 kcfs MI M2
4th Harmonic
1840 kc/s

DOUBLER —\_
DOUBLER|-{ OR

TRIPLER o
2760 ke/s
6th Harmonic

920 kefs

Fig. 1. Block diagram of sideband switching using harrmonics of the
carrier oscillator.
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Fig. 2. Sidebund switching circuir showing the method of correcting
the v.f.o. frequency. CT is the normal tuning capacitor.

Switching Carrier Crystals. A bandpass crystal filter
can be constructed to give good sideband suppression with a
symmetrical response curve. If two carrier crystals are used
—positioned either side of the passband—selection of the
required crystal by means of a change-over switch will give
cither low or high frequency sideband output. This requires
one more carrier crystal only and is simple and foolproof,
Its disadvantage is that the output frequency of the trans-
mitted signal shifts by the same amount as the carrier crystal
spacing and this requires (if switching is done during a
contact) correcting by re-tuning the v.f.o. Some method of
ganging a frequency correcting device to the selector switch
would overcome this objection (see Fig. 2).

It will be appreciated that the required capacity is not
constant and will vary from one end of the band to the other,
depending on the value of CT in use at the operating fre-
quency. The writer has overcome this problem in a very
simple manner. CP is made a variable capacitor of 5 pF
maximum capacity and is ganged to a single pole six way
Yaxley switch in such a way that during rotation from
0° (minimum capacity) to 85° X1 is selected, and during
rotation from 95" to 180" (maximum capacity) X2 is selected.
The panel is engraved as shown in Fig. 3. After a little
experience the exact position in which to put the pointer for
sideband switching—at any position of the main frequency
setting control—is readily known.

Using Heterodyning Crystals. This method is good.
The required heterodyning frequencies are remote from the
carrier and sideband generation frequencies and the per-
formance of the carrier balance and the sideband filtering
circuits are not affected. It requires an additional crystal
oscillator and mixer stage, and an additional intermediate
frequency. At first sight this may appear an unnecessary
elaboration; but in fact—apart from the sideband switching
function—the use of an intermediate frequency confers

SIDEBAND
HGHS  Orow

N,

0y .‘l
...... Eb..-..------_____

P
SWITCH

Fig. 3. Method of ganging a Yuxley swirch, variable capacitor and
control knob for sideband switching. If the v f.o. mixing is additive,
the carrier crystal on the high frequency side of the filter will be
connected in position X2. If it is subtracrive, the carrier crystal will be
connected in position X1. The * high*' and " low"" sidebands may
not be as shown—they could be reversed, depending on whether a
further mixing process is used after the v, f.o. and its type, additive or
subtractive.
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considerable advantage and simplifies the required circuitry
in those stages following the tunable output mixing process
(the mixer taking the v.f.o. input).

Choice of Mixing Frequencies

Having decided to use a crystal filter exciter with
500 ke/s tunable coverage on six bands, it will be well to
review the possible methods that could be used.

If two frequencies Fi and F2 are fed into a mixer it is
important to remember that the mixer output will contain
frequencies composed of the following:

Fl: F2; Fl + F2; F2 — FI;2F] + F2; F2 — 2FI; Fl 4 2F2;
2F2 — Fl; 2F] + 2F2; 2F2 2FI; 3F] + F2; and in
addition the harmonics of the two input frequencies.
Assuming the inputs were 500 ke/s and 3,000 kc/s the mixer
output would have these frequencies:

500, 3,000, 3,500, 2,500, 4,000, 2,000, 6,500, 5,500, 7,000,
5,000, 1,000, 1,500, 4,500, 6,000, etc. 1t will beseen, therefore,
that a train of frequencies has been gencrated separated by
FI (the lowest input frequency).

The response or selectivity curve of an average tuned
circuit of the kind likely to be used is shown in Fig. 4.

The two frequencies most difficult to eliminate will be the
two either side of the wanted output FO: FO — FI and
FO + FIl. The curve shown is actually that of the 80m coil
in position in the writer’s transmitter. The Q of the circuit

; FO
can be determined from the formula i F

centre frequency

] icia | &
bandwidth of selectivity curve at —2' of maximum response
N

_ centre frequency
bandwidth at 3db points

In this particular case this gives a value of Q = 35. The
response has been plotied with the coil and the associated
capacitor in sitn in the chassis and is aflected by the shunt
loading of the anode resistance of the valve, the shunt h.t.
feed, and the following grid input resistance. It is considered
by the writer to be more sensible to consider the function of
the tuned circuit under actual operating conditions rather
than to consider the unloaded Q measured on a Q meter.
The response shown is believed to be a fair average of many
tests taken on representative coils and at different frequencies.

The two frequencies it is desired to eliminate are 500 kc/s
removed. Plotting the 500 kc/s point on the response curve
gives an attenuation of 20db and it is noted that the ratio

100 |- -0
90+ ﬂ
8O |-
70} ~— 100 ke/s .
Q=35
80+
i 1"
2 4or
>
304
12
20+
10 % -
| L |
O ——=k—30 35 40 &5  °
FREQUENCY Mch
Fig. 4. Resonance curve for an 80m coil.
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FO : Flis7: 1. A tuned circuit with equal Q value resonant
at 70 Mc/s would have the same response curve and is
shown by Fig. 4 by doubling the frequency scale. However
500 kc/s off tune is now a ratio of 14:1 and the attenuation
has dropped to 14db. If the circuit were resonant at 175
Mc/s, 500 ke/s off tune would be a ratio of 35 : | and the
attenuation would have increased to 25db.

It is therefore clear that the lower the ratio FO : Fi the
better the attenuation from the tuned circuit. 1f two tuned
circuits are used, coupled to give the highest possible
selectivity without too much loss of gain (a practical com-
promise is to reduce coupling to 0-5 of critical) the total
attenuation is approximately 1-6 times that of a single tuned
circuit, and in this case would be 20 < 16 = 32db.

Looked at the other way round it can be seen that if an
attenuation of 32db is required from two coupled tuned
circuits in the mixer anode, the ratio of the lowest input
frequency to the required output frequency should not exceed
a ratio of 7 : 1. In the writer’s opinion 35db is the lowest
possible value that should be used for satisfactory operation.
Inspection of the resonance curve shows this is equivalent to
a ratio of 6 : 1 (22 x 1-6 = 35-2db). Practical experience
with two coupled tuned circuits following the mixer also
bears this out—it is possible to go to a ratio of 8 : I (i.e.
direct from the carrier frequency into the 80m band; or
direct from 80m to 10m) but it is safer and results in a
cleaner output to keep within the ratio of 6 : 1.

To sum up: o .

(i) In the interests of constructional simplicity it is
desirable to keep the number of tuned circuits at the mixer
output to two. ;

(ii) Assuming two coupled tuned circuits and normal Q
values the multiplying ratio of the mixing process should not
exceed 6 : 1. )

(iii) With the usual value of carrier crystal 450 — 465 kc/s
a 6:1 ratio sets the upper limit of the first multiplying
process to 27 Mc/s. .

(iv) A lower value than 6 : | will give greater attenuation
of the unwanted products and therefore a cleaner output.

(v) The lower multiplying ratio can be obtained either by
incraasing FI, or reducing FO; or a combination of both.

Wideband Couplers

The elimination of ganged tuned circuits by the use of
wideband couplers is naturally an attractive proposition to
the designer, However like all things in radio they have their
limitations. Before the final choice is made, it will be of
interest to review the various considerations involved.

or
5

50 1 1 1 1 1 ]
4.0 4.5 5.0 5.5 6.0 6-5
FREQUENCY Mc/s

Fig. 5. Freq YT of ar inally 500 kc's wide bandpass
coupler.
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Fig. 6. Block diagram of a simple 80m exciter with 500 ke/s tuning
range.

Fig. 5 shows the response of a two circuit wideband coupler
with 500 ke/s bandwidth. It will be noted that the attenuation
falls off gradually and that there is considerable response out
to several hundred kilocycles beyond the passband limits.

As a starting point let it be assumed that it is possible to
design a multi-element 500 kc/s bandpass filter with almost
vertical sides, and that this is to be used. The input fre-
quencies to the mixer are 455 ke/s 5.5.b. and 3955 to 4455 ke/s
from the v.f.o. to give a basic output of 3-5 to 40 Mc/s. It
will be seen that if 3-5 Mc/s output is required the v.f.o.
would be set at 3955 ke/s. This is, however, within the filter
passband so that the heterodyning frequency it is desired to
eliminate would be passed on to the following stages. Should
an output of 4-0 Mc/s be required the third order product
(F2 — 2FI) at 3545 kc/s would also be within the passband.
In practice, in order to attenuate the unwanted products
satisfactorily, it would bz necessary to narrow the passband
to come inside 3955 and 3545 kc/s and in order to have some
margin of safety to allow for alignment tolerance in the
filler response. In view of possible changes of carrier
crystal frequency it would in practice have to be reduced to
about 350 kec/s wide. The average amateur constructed
wideband coupler is unlikely to have an idealized response
curve while with a simple two circuit filter the slope of the
sides is less steep and the attenuation of unwanted products
not so great and the margin of safety will have therefore to be
correspondingly greater. A reasonable figure would be a
bandwidth not greater than one-third of the lowest input
frequency to the mixer. If a bandwidth of 500 kc/s is
required this implies that the lowest input frequency to the
mixer is not less than 1-5 Mc/s.

To sum up:

(i) Assuming a simple two circuit wideband coupler, the
bandwidth cannot be greater than one-third of the
lowest input frequency to the associated mixer.

(ii) If this ratio is made greater the attenuation of the
unwanted products will be improved.

A block diagram of a simple exciter in which the 455 kc/s
s.5.b. output is to be mixed with a v.f.o. tuning 3955 to 4455
ke/s to give a basic output in the 80m band is shown in Fig. 6.
As wideband couplers cannot be used and the selectivity of
two tuned circuits is necessary (o eliminate the unwanted
products, it would be necessary for these circuits to be
tunable throughout the band. A v.f.o. run at low level for
reasons of stability would probably require an amplifier to
give the necessary level of heterodyning input voltage to the
mixer. As one of the basic requirements is a single knob
frequency setting control the design would require a four
gang tuning capacitor with series padding capacitors on the
two oscillator sections and the work involved in obtaining
accurate tracking throughout the range.

Heterodyning to Other Bands

Where the transmitter is required to cover all six amateur
bands from 160 to 10m the apparently simple method is to
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80m TABLE |
ssB OUTPUT| _+° W e Second
: 160, 40, 25 BasicB0  harmonic of Heterodyning | 160 METRE QUTPUT
3:0-4-0 Mc/s 15,10 l'llvltl:n metre s.5.b, basic cryscal A
output | metre output frequency Wanted Spurious
SSB | Mefs | Mcs Mc/s Mc/s Mc/s
CONVERSION aptisiaa | OVERur 22 4 2 = 5
- | I ! | - I 17
MIXER |37 74 | 55 | 18 19
36 72 56 H 20 I-6
| gg ‘ ;; ' 56 . 19 18
CRYSTAL #h = =
OSCILLATOR 37 74 57 20 117
8oy 15810 % | 76 57 -9 9
5 39 78 57 -8 2-1
Fig. 7. Block diggram showing
a method of converting a basic 38 76 58 2:0 | 18 |
80m outpur to 160, 40, 20, 15 39 78 58 -9 2:0
and 10m. 40 | 80 5.8 18 22 |
1

arrange the basic output in the 80m band and to use a
conversion mixer and oscillator with three switched crystals
—10:5 Mc/s to give a difference frequency output on 40m and
an additive output on 20m; 25 Mc/s to give difference output
on 15m and additive output on 10m; and 5-5 Mc/s to give

difference output on 160m.
The disadvantages are as follows:

(1) Switching of the output which has to be connected to
the driver for basic 80m operation, and to go to the
conversion mixer—and the mixer output to the driver
grid—for operation on other bands. (See Fig. 7.) This
method can become complicated particularly
balanced high impedance output and inputs are
required. If the switching is at low impedance a link
winding will also be required on each associated coil.

(2

—

il

Because the s.s.b. output is below the heterodyning

frequency on three bands, and higher on the other two
bands, the basic coverage has to be doubled to 1,000
ke/s in order to obtain a 500 kc/s coverage on each
band. This increases the v.f.0. ganging difficulties and
also reduces by half the bandspread of the main

tuning dial.
(3

—

It will be seen that when operating on 40m the second

harmonic of the basic 80m s.s.b. output will be within
the passband of the driver and linear amplifier circuits.
This is the worst fault of this system.
(4) Where the basic exciter has a 500 kc/s coverage from
3:5to 4-0 Me/s, 160m s.s.b. output is often obtained by

heterodyning with some convenient
crystal frequency. Remembering the
160m band has a bandwidth of 200
ke/s from 1-8 to 2:0 Mc/s, considera-
tion of the factors involved will show
that the lowest frequency that can be
used for heterodyning is 5-5 Mc/s and
the highest is 5-8 Mc/s. This is the
difference between the heterodyning
frequency and the 80m basic outpul.
Unfortunately the mixing process will
produce the second harmonic of the
80m s.s.b. output and this will also
be heterodyned by the crystal
oscillator to give a spurious distorted
signal. When the v.f.0. is altered this
signal changes frequency at twice the
rate of the wanted signal and in the
opposite direction. Table | has been
compiled to show this clearly.

Many existing exciters are
peaked to give maximum output

at the h.f. end of the 80m band.
fore the temptation

. There is there-
to use this frequency with

either a 57 Mc/s (or the easily obtainable 5-72 Mc/s)
crystal to give output in the 160m band in the s.s.b.
channel 1-9 to 1925 Mc/s. Under these conditions the
spurious output is either on or very close to the wanted
output. If any adjustment is made to the main tuning,
either initially to find a clear channel or to aveid inter-
ference, the spurious output will move twice as fast
and in the opposite direction. Whilst it is appreciated
that this output will not be as strong as the wanted one,
it will most certainly be radiated by the aerial with
sufficient strength to cause interference to stations in a
wide area. It can at certain settings of the main tuning
actually be on the wanted output frequency and put
severe distortion on the transmitted signal.

The safe choice would be to run the 80m basic
exciter from 3:0 to 3-2 Mc/s with a 5-0 Mc/s crystal.
This will give a 160m output of 1-8 to 2-0 Mc/s. The
spurious oulput at its nearest position will be 400 kc/s
away and will be attenuated (o a reasonable level by
the selectivity of the amplifier valve output circuit.

(5) The use of a basic 80m exciter to heterodyne to 160 and

40m is not a satisfactory method. Its use should be
confined to heterodyning to 20, 15 and 10m only.

The use of a neutral frequency for the initial renable s.s.b.
generation eliminates all these difficulties.

It enables the

output to be permanently connected to the conversion mixer,
and it also overcomes the difficulty of bandspread.

2.5-3.0 Mc/s
[+]
o
o‘.i;éfi?_'ﬁ%a i58 lst J CONVERSION
> Ba ™  MIXER o SIX
b bl FILTER [T]MIXER i f 2 adlke
" \ o
L =
% Y -
VFO FER . [conversion
t \ " | cRYSTAL
i kels AMPLIFIER \ \ |oSCILLATOR s
i \ A b 2
—_— — Y % 1 —
=\ __4GANG = 4 % CRYSTALS
CONDENSER

Fig. 8 Block diagram of an exciter with ganged tuning, The outrput on a neutral frequency of
2:5 to 3 Mc's feeds into a conversion mixer and oscillator for all-band outpur,
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Ist IF 2 IF of the lowest input frequency to
2060 kc/s 5.0-5.5 Mc/s the associated mixer. For 500
i ke/s bandwidth the lowest input
os%?ffggn ssB e Ller el 2@ Y 'fgg::to §SB OUTPUT freqjucm:{ that can be used is 1-5
o assa Mc i
MIX MIXER 5.0-5.5 Mc/s MC/s Lo the muxer.

460 kefs FILTER N COUPLER These requirements can be met
1 by using an inlermediate stage
. TUNING of mixing as shown in Fig. 9.

-6 Mc/e CRYSTAL 29:80 The advantages dlrc ‘Ila. follows:
= (i) Frequency multiplication does
DECILATRN 3440 ke/s - not exceed the ratio of 5:5to 1.

Fig. 9. Block diagram of an exciter with outpur on a neutral frequency using a single runed civcuit

and a 500 kc/s wide bandpass filrer.

Using a Neutral Frequency

The term " neutral frequency " is defined as lh-., tunable
s.s.b. output available at the anode of the mixer receiving the
v.f.o. input.

The apparently simple method of starting ofl in (he 80m
band has been found to be not so simple after all and it will
be of interest therefore to look at the considerations affecting
the preferred method—that of using a neutral frequency.

The first requirement is to find some band 500 kc¢/s wide,
clear of the amateur bands to be used, and preferably mid-
way between two of them, as high in frequency as possible
but not exceeding the safety factor of a 6 : I multiplying
ratio. (With a carrier frequency of 460 kc/s this sets an upper
limit of 2-76 Mc/s.) A reasonable choice would be 2:5 to 3-0
Mc/s. The v.f.o. could operate either above or below the
output frequency. The block diagram of such an arrange-
ment is shown in Fig. 8. A tunable coverage of 500 kc¢/fs is
required and two tuned circuits will be necessary at the anode
of the mixer M1 to eliminate the unwanted products. With
an input frequency of 460 kefs a wideband coupler cannot be
used and the circuits will have to be continuously tuned.
This exciter :9 b15|c1|ly a good design but it has the complica-
tion of requiring four ganged tuned circuits.

Reverting back to the considerations affecting the required
coil circuitry and summing up:

(1) Frequency multiplication must not be more than 6 : 1
for a carrier frequency of 460 kc/s. This limits the
first mixer output to 2-76 Mc/s maximum.

(2) Wideband coupler bandwidth not more than one-third

"

(ii) The lowest frequency input
to the mixer feeding into the
wideband coupler is more
than four times the bandwidth

of 500 kc/s.
If the oscillator input to the first mixer is made switch-
able with one crystal 2060 kc/s less 460 ke/s and the
second crystal 2060 kc/s plus 460 kcf/s switching
crystals will change the sideband output without
changing the output frequency. (The fifth basic
requirement. )

As the push-pull anode type of mixer used has a higher

conversion efficiency than the parallel anode type, a

lower v.f.o. output voltage is satisfactory and a v.f.0.

amplifier is not required. This simplifies the tuning to

one coil and one variable capacitor.

The conversion mixer anode circuit is pre-tuned and

set to peak at the centre band position on each range.

This rise in output compensates the dip (of the order of

5 to 6db) at the centre of the wideband coupler

response curve. The overall s.s.b. output from the

exciter rises by approximately 3db at the centre of the
80m band and is virtually constant throughout the

II:.qL(ljll'ed tuning range on the 160, 40, 20, 15, and 10m

ands.

A block diagram of the final design is shown in Fig. 10.

(iii)

(iv)

(v)

Choice of Mixer Valve

It is important in the mixing process that the amplitude
of the sideband output of the mixer faithfully follows the
amplitude of the sideband input to the mixer. In order to be
able to obtain this linearity the heterodyning input must be

S5B OUTPUT
2060 kefs 5-0-5-5Mc/s 160,80,40, 20,15, 10
—_—
IFT 500 ke/s
BALANCED ss8 I st L 2nd CONVERSION| | CLASS A
Pmooutaror [ FiLter "|M|xEn 2000 Pmixer [ "EReN0 [ MIXER  [lamPLIFIER l; ORIVER ‘:
CARRIER CRYSTAL VEO 2940 — CONVYERSION o ? ?
OSCILLATOR OSCILLATOR 3440kc/s OSCILLATOR cAINT  Snib.
OUTP'UT
460 ke/s

CONVERSION OSCILLATOR

Output
Band Crystal Frequency
146 Mc/s L2 160 7-OMd/s | 7-OMc/s

80 9:0 - 9.0 -

40 6:25 - 12:5 =

— 20 90 - 90 -

= 15 80 - 160 -

Fig. 10. Block diagram of the final design for an all-band s.5.b. transmitter. The conversion 10 1-5 - 23-:0 -

mixer and oscillator auromatically give the correct sideband output (low for 160, 80 and 40m; oriQ 11+75 = 23.5 -

high for 20, 15 and 10m). Sideband switching is included as a useful operating convenience

bur may be omitted if desired.
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Fig. 11. Ideal audio response of a bandpass filter.

considerably stronger—of the order of 12 10 20db—than the
peak sideband input. The anode tuned circuit could not
sufficiently attenuate this strong input, and it is therefore
advisable—in fact essential—to use a balanced type mixer
(double diode, triode, tetrode or pentode) in which the
heterodyning voltage can be fed in in such a way that
** balance ™ (attenuation) can be obtained in the output
circuit.

Filter Requirements

The output of the balanced modulator is composed of a
double sideband suppressed carrier signal. This is fed into
the input of the crystal bandpass filter whose function is to
* suppress " one sideband and pass the other within the audio
limits required for intelligible speech—300 to 3000 c/s.
Filter response is normally measured at the 6db points and
has to be 2700 c¢/s wide with the carrier frequency positioned
so that it is 300 ¢/s from the filter passband. The ideal
frequency response would be as shown in Fig. 1. The
practical frequency response of a simple half lattice filter is
shown in Fig. 12. Because of the slope of the skirt response
the carrier positioning must be a compromise. It is generally
considered that a good balance of audio response can be
obtained when the carrier is positioned at a point 20db down
the slope of the response curve as shown. Final adjustment
should be made for the most pleasing quality.

The sideband filter can be simple or complex. There are
many possible combinations. It can use two crystals or as
many as eight—the choice is determined almost entirely by
the amount of sideband suppression that is required. For
convenience il is a good idea to use crystals within the tuning
range of standard i.f. transformers as this saves winding
special coils. Suitable FT241A 54th harmonic crystals are
available as ** surplus ™ at attractive prices. The filter band-
width is determined mainly by the crystal spacing and the

TABLE 2

| Single half
Single half | lattice with Twe half | Twe half
lattice filter | shunt crystal. | lattice filters | lattice with
with | o | with | 2 shunt. No
| neutralizing | neutralizing | neutralizing | neutralizing

| Crystal spacing |
| for 2:7 kefs 1-85 ks 16 kels 2-4 kefs 22 kefs |
bandwidth | | |
Carrier crystal | | 05t | ‘
spacing | 085 ke/s 0'8 kefs 06 ke/s | 04 kefs 1
Suppression | 30db 35db | 40db 45 to i
| 55db \
Type of | | ‘
response Symmecrical |

| Symmecrical

R.S.G.B. BULLETIN SEPTEMBER, 1959

number of sections used, but is also affected by the amount of
capacity used for neutralizing. Table 2 is based on the
writer's experience and is compiled as a guide.

A small amount (of the order of | 1o 3 pF) of neutralizing
capacity across the h.f. crystal(s) steepens the response curve
but it also brings up the side lobes and must therefore be
used with very great care. The better method is to leave out
the neutralizing capacity and use one or more shunt crystals.
This will steepen the filter response curve and reduce the side
lobes as well. It will naturally produce an asymmetrical
response and can therefore only be used where sideband
switching is obtained later in the exciter after the filter.

Where the constructor does not feel disposed to attempt
edge grinding of FT241A crystals, or does notl possess a
BC221 or similiar frequency meter with sufficient accuracy
for measurement purposes, it is possible to find a correct
combination of carrier and filter crystals by using a combina-
tion of 54th harmonic and 72nd harmonic crystals. Certain
channel numbers are still available, and the writer is grateful
to G4MN who offered the suggestions shown in Table 3.

TABLE 3
‘ Filter Carrier | Sideband
Marked Function Frequency crystal crystal | outout of
frequency spacing spacing filcer
Me/s | kels | kefs | cfs ‘
327 Fileer 454-166 |
244 Filter 45]-851 2:315 High
325 Carrier 451-388 4631 |
245 | Filker | 453703 | i
325 Fileer |  451-388 2:315 Low
327 Carrier 454-166 ‘ 463
| — _ S W——

The spacings shown in Table 3 are suitable for a two half
lattice section filter. It should however be pointed out that to
obtain a really good response curve the pairs of filter crystals
should be matched 1o within a few cycles of each other.
However where perfection is not required the table will be
useful, Further consideration of filter design and construc-
tion is outside the scope of these notes but more information
is given in the references below.

Constructional details of the complete all band s.s.b.
transmitter will be given in Part 2.

References

* Half Lattice Crystal Filters,” William E. Good, W2CVI.
Single Sideband for the Radio Amateur.

* Crystal Lattice Filters,” C. E. Weaver and J. N. Brown,
Single Sideband for the Radio Amateur.

[
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Fig. 12. Practical response of a bandpass filrer.
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An Electrical
Latching Switch

By R. C. HILLS, B.Sc.(Eng.), (G3HRH)"

NE of the commonest styles of microphone in use at
amalteur stations today is that which incorporates in
the microphone casing some form of switch, operated by
manual pressure. This switch almost invariably comprises a
simple on/off action, the single pair of contacts being wired
to complete the control circuits for the whole station, thus
enabling complete send/receive changeover to be made by
the one switching action.

Since transmissions from amateur stations may last up to
10 minutes without a break, it is desirable to provide a
bi-stable switch in order to avoid the necessity of continuously
depressing the operating arm. This is usually achieved by
means of an ordinary toggle action, but one or two patterns
of handset, such as the Army type 7 contain a simple
pressure switch with a spring return and do require constant
pressure. Some may be ﬁtlcd with a form of mechanical
hook to retain them in the “* on ™ position but not all lend
themselves Lo this modification.

The microphone in use with the author’s mobile equipment
consists of a standard Post Office pattern telephone handset
which incorporates a pressure operated spring return
switch in the hand-bar, Since the author frequently operates

éps

—o-12V

RLJ\/z RLB/,
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RLA RLB
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Fig. 1. Basic circuir of the relay switching deseribed.

alone while driving, it is important to be able to put down the
handset quickly (in difficult traffic, at corners, etc.), and
devote full attention to the driving. During these periods of
enforced silence it is particularly useful to leave the carrier
running as a guide to the receiving station. Two or three
different patterns of pressure operated switches which
contain a mechanical latch, permitting ** press on—press off
operation are obtainable and it occurred to the author that it
should be possible to construct an electrical analogue of such
a switch. The principal requirements were:

(i) Operation from a 12 volt car b'tltcr)' (ii) Operation
without reverting to the * non-operated " condition, for
energizing pulses of between 0-1 and 1 second duration;
(iii) Minimum current consumption during ** non-operated "
periods.

On the count of items (i) and (iii) it was decided to rule out
any circuit incorporating valves, and the design was re-
stricted to the use of standard P.O. relays, which are readily
available on the surplus market, and will operate comfortably
on 12 volts d.c. with a very small current drain.

The basic circuit is shown in Fig. 1.

The switch S is pressed once to energize relay RLA, which
then locks on through contacts RLA/I, and transfers the
impulsed supply to the coil of relay RLB. A further impulse

* 80 Longeroft Lane, Welwyn Garden City, Herts.
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Fig. 2. Circuit of a practical elecrrical larching circuit using P.O. type
relays. RLA and RLC each have coils of 500 ohims resistance mounied
on a single pole. The resistance of RLB is 100 chms.

from S will operate RLB and this will drop out RLA by
opening the contacts RLB/1 which are in series with the
lock-on circuit of RLA. An auxiliary pair of contacts
RLA/3 (not shown) may be used to complete the * send/
receive  control circuit. This arrangement is not an opera-
tional possibility as it stands, since the duration of the pulse
applied by the switch S must be sufficient to ensure the
operation of RLA, bul must not overlap this operation, or
RLB will operate as well and the system will revert. If the
duration of the pulse is made very long compared with the
operating time of RLA, then the circuit will behave like a low
frequency multivibrator or ** flip-flop.” A practical circuit is
shown in Fig. 2.

The operation is as follows. Closing of the pressure switch
S operates RLA, which locks on, and applies 12 volts to the
series circuit containing RLB. After a delay t, determined by
the time constant of R1C1, RLB operates and transfers the
impulsed supply to the series circuit containing RLC. Thus
the first or ** operating ” pulse from S may finish at any time
during the delay t,, which is approximately one sccond; this
encompasses the usual variations in the period taken for the
operator’s fingers firmly to depress the switch and then
release again. The next pulse from S to cause the system to
* revert 7 energizes RLC after a very short interval caused by
the time constant of R2C2. Since RLC is connected in
opposition to RLA, RLA will release. Then RLB opens
quickly, since C1 has discharged rapidly through the low
resistance of RLB, and the impulsed supply is restored to
RLA. However, RLC is held energized for a delay t, due
to the time constant RLC resistance/C2 (approximately
0'5 second). During this delay any operation of S cannot
cause RLA to function.since RLC is opposing it. This
second delay t, allows once again for the normal variations in
the operating time of S by manual pressure.

This circuit fulfills all the original requirements, and has
the merit that there is very little to go wrong: all the com-
ponents used may be obtained on the surplus market. It
suffers from the minor limitation that * break-in" overs
must exceed two seconds duration, but this is not considered
to be a great disadvantage.

Use of Transistors

AT the Students’ Meeting of the British Institution of

Radio Enginecers to be held at the London School of
Hygiene and Tropical Medicine, Keppel Street, Gower
Street, London, W.C.1, on October 14, 1959, at 6.30 p.m.,
Messrs. E. Wolfendale, B.Sc., and H. Kemhadjian, B.Sc.,
will lecture on ** The Use of Transistors in Communication
and Control.”
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A Fast Break-in Control Unit

By J. W. SWINNERTON (G2YS)*

RESENT-DAY conditions on the amateur bands demand
*slick " operating: the practice of ** pulling three
switches and twisting two wires together " (though not
unknown in many pre-war stations) is out of date on the
present crowded bands. For some years the writer has been
trying to approach the ideal of the ** automatic station,” and
the equipment to be described represents the nearest approach
to perfection so far achieved. Its use has several positive
advantages—il reduces operating fatigue and QR M, yet can
hzlp one to be * first in the queue ™ when rare DX is being
called. While primarily for the c.w. operator, it can be
equally effective for controlled-carrier telephony by the
addition of a voice-operated switching device.

Operating Requirements

Fast automatic break-in demands that the sending key

shall provide the impulse for the following automatic actions:
(i) Keying the transmitter.

(ii) Transferring the aerial between receiver and trans-

mitter,

(iii) Muting the receiver and preventing its overload on
*send "': this also enables the receiver to be used for
monitoring.

Instantaneous ** break-in ™ facility on the operating
frequency without disturbing ** clicks " and ** crashes ™
and with minimum mechanical noise.

Early attempts [I] used a mechanical aerial changeover
relay, but this was found to be limited in speed and inclined
1o be noisy, so it was decided to substitute for it an electronic
T-R switch. A grounded grid triode was the obvious choice
for the purpose, and a circuit was made up, only
to founder on the unexpected factor of heater-cathode
breakdown. The unit worked well on all bands but one:
attemplts Lo operate on that band led within a few seconds to
a pungent smell and a valve replacement!

(iv)

Circuit Finally Evolved

The circuit finally adopted was based on an article [2] by
WSJXM published in QST—a complicated all-electronic
device which it was proposed to
simplify by the use of high speed
relays. The unit was built in =
accordance with the circuit given
in Fig. 1, and has behaved
admirably on all bands below
30 Mc/s since it was brought into
use. It employs a CV66 grounded
grid triode, but any similar triode
will do; even an ordinary type
will give fairly good results. Two

:
%’m

coils should be as high as possible. The isolation afforded
by using a multi-electrode valve as oscillator might well be
improved by the subsequent inclusion of a voltage amplifier
with minimum inter-stage coupling.

Operation

On RECEIVE the valve operates as a normal grounded grid
input stage of about unity gain, the actual amount of gain
depending on the ratio of impedances of the receiver input
and the transmission line. When the transmitter is keyed to
seND the relay RLI opens on the ReCEIVE side and the valve
ceases to conduct, since the cathode (heater) potential rises
to that of the anode, while the grounded grid reduces to a
minimum the transfer of r.f. voltage to the receiver input.
No matter how fast the transmitter is keyed, the receiver
becomes * live "' between characters, and there must be a
mechanical lag when neither receiver nor transmitteris * on ™
so that the operation is virtually clickless.

To provide additional receiver muting as desired, a second
high speed relay RL2 is incorporated in the h.t. positive lead.
This makes and breaks in step with the current drawn by the
valve, and can be used to introduce an additional gain control
in series with the r.f. or i.f. gain control of the receiver. The
current drawn by the valve should be regulated by increasing
the bias resistor until it is just sufficient to ensure that RL1
and RL2 operate in step. For an applied voltage of 250 volts
the CV66 requires a resistor of 65-100 ohms, depending on
relay resistance and adjustment. The Siemens high speed
relay available on the surplus market normally has a resis-
tance of 2,000 ohms, but a single 1,000 ohm coil will work
adequately if one is damaged and has to be disconnected.

Construction
Two points of construction must be carefully watched; the
design of the rest is not critical, except that screened leads
should be used whenever possible. Insulating the heater
transformer from earth and r.f. filtering on the mains side
obviates the use of heavy duty filament chokes. .
Input to the receiver must be extracted from the aerial

UTING
col

NTROL
IVER
Eﬁ.lecgm ROL

BIAS RESISTOR
(See Text)

other conditions must apply;
there must be sufficient stability
in the v.f.o. to permit it to be
keyed; the feed to the aerial or
aerial tuning unit must be by 80
ohm coaxial line.

There is no reason why v.f.0.
keying should not be as chirp-
free as any other method, provid-
ed that certain precautions are
observed. Circuit values and
voltages must be carefully adjust-
ed and stabilized; the “Q™ of

* 29 Station Avenue, Filey, Yorks.,
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Fig. 1. Circuit of the control unit, The relay conracts are shown in the ** receive " position.
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Fig. 2. Connection’of the receiver input to the aerial feeder.

feeder with the minimum of disturbance to the ** look ** of
the line, otherwise unbalance is likely to be set up. In the
writer's unit this was accomplished by using an Amphenol
50239 co-axial socket and shield, which has a small hole
through which a lead can be taken direct to the inner con-
ductor of the cable. A short length of co-axial cable then
passes through the unit itself and is likewise terminated at
its exit point (see Fig. 2).

It is very important to screen the output to the receiver,
and no gaps should be left through which stray r.f. fields can
penetrate. The screen should fit flush to the valve and be
soldered directly to the grid pins and earth in as many places
as possible.

Adaptation of Co-axial Plugs

If Belling-Lee co-axial * socket ™" plugs (Cat, No. L734))
are available they may be preferred to the Amphenol type,
and can be fixed to the side of the unit by means of a home-
made fixing ring. This is made from the screw cap of another
Belling-Lee plug by cutting off the tapered end. The ring
remaining is then screwed on to the * socket " plug, where

NORMAL
SCREW CAP

Fig. 3. Fixing Belling-Lee
** socker™ plugs ro the side of
the unir.

CABLE
"RING" CUT
FROM SCREW
CAP

it [grips the cover of the unit between itself and the case
moulding of the connector, and is held firm by the connector’s
own screw cap (see Fig. 3).

Since there i is no e:ut for the T-R switch connecnon one
must be made in the coaxial cable itself. This is done by
cutting a ** window " in the side of the cable with an Abrafile
or similar tool until about } in. of the centre conductor is
exposed (Fig. 4). The wire end of the coupling condenser
is then looped under the conductor and soldered into
position, the whole being made firm with polystyrene cement.
Care must be taken to ensure that no fragments of outer
braiding protrude from the sides of the * window ™ to cause
a short circuit.

Prevention of Thermal Noise

Some difficulty might be experienced from thermal noise
and rectifier hash from the transmitter if the aerial feeder is
not correctly terminated at both ends, but such mismatch
should not be tolerated anyway, and improvement of this
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fault should reduce the inherent noise below an audible level,
while rectifier hash can be obviated by connecting r.f. by-pass
condensers of adequate working voltage between the rectifier
anodes and the h.t. centre tap of the power transformer.
Correct termination is actually an advantage, since tuning
the transmitter to resonance brings aboul an increase in
input to the receiver, and it is possible to tune up the trans-
mitter p.a. without puuing it on the air,

The Device in Use

The device permits instantaneous clcclronically silent
break-in operation, with lhe added probability that * if you
hear ’em you can work ’em™ becausc the same aerial
characteristics are used for both transmission and reception.
Slight mechanical noise from the relays may be observed, but
this can be largely overcome. In any case it is almost
inaudible when the operator is wearing headphones. The
system’s advantages as a QRM-reducer are immense, since
the operator can immediately hear whether a called station

Fig.4. Connecting the coupling

condenser for the receiver to

the centre conductor of the

co-axial cable when Helling-
Lee plugs are used.

answers someone else: if a QSO is in progress even a dot from
the other station can be heard—more than one station has
** tried this on 7 to test that the system really does what is
claimed for it—while contact time is reduced by the lack of
need for lengthy repeats. Alternatively more information can
be exchanged in a given time. The ** long CQ " can be sup-
planted by * CQ BK ™ which generally produces a quicker
reply, while to work with another station using the same
system must surely represent the ultimate in c.w. operation.

Phone operation is no more difficult, since the operator
merely ** presses to talk ™" once the system is set up. Modu-
lator switching might be effected by a well adjusted relay of
the G.P.O. 2000 type carrying further sets of contacts in the
RL2 position.

Whether for c.w. or phone operation the system is simple
to construct and a delight to use; its adoption can do much to
help band occupancy problems while permitting the fullest
enjoyment of contacts made.

References
[1] * A Combined Bias and Control Unit for Break-In
Operation,” J. W. Swinnerton (G2YS), R.S.G.B. BULLETIN,
February 1951.
] “A CW. Man's Control Unit,” T. H. Puckett
(W5JXM), OST, February 1955.

British Standard for Fixed Electrolytic Capacitors
(Aluminium Electrodes)

B.S 2134 (Part 1, 1959) specifies requirements for fixed
electrolytic capacitors (aluminium clectrodes) for use
in telecommunication and allied electronic equipment. It is
one of a series ol specifications dealing with components in-
tended primarily for use in telecommunication and allied
electronic equipment, and deals with general requirements and
tests. Copies of the Standard may be obtained from the British
Standards Institution, Sales Branch, 2 Park Street, London
W.1. Price: 7s. 6d. (Postage extra). Part 2—to be publ:shcd
later—will specify sizes, ratings, etc., of a standard range of
clectrolytic capacitors.

Use of this standard (as with others in the series) requires
reference 1o B.S * British Standard climatic and dura-
bility tests for componcnts " which fully describes a range of
tests to which components may be subjected in accordance
with the requirements of the relevant standards for the individual
components.
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Technical Topics

By Pat Hawker

(G3VA)

Cascode Amplifiers— New Product Detector —
Heat-dissipating Valve Shields

HE competitive element in Amateur Radio—represented
by contests and awards—has long been the driving
force behind the application of many new technical develop-
ments. The need to lay down the best possible DX signal, to
hear the weakest signals and to be able to change bands at
the turn of a switch has produced the modern amateur
station of the glossy American advertisements, But from
time to time, most of us must regret that—to some extent—
an increasingly frequent casualty of the struggle appears to
be the one- or two-band set-up of medium power which
feeds a simple aerial and which, although it may not * domi-
nate its channel,”” can bring a lot of interesting contacts to
the operator who is content Lo work stations as they come.

It therefore seems desirable that among the reports of new
streamline rigs and beam arrays, there should appear articles
which make it clear to newcomers that with a low or medium
power rig feeding dipoles, or even ** throw out ™ type aerials,
it is still possible to have almost as many 100 per cent
contacts as ever. One sometimes has the impression today
that many stations are inactive while waiting the time or cash
to complete a new super station. Unfortunately, it seems to
have become almost a matter of prestige to seek an 89 plus
report where S7 would be perfectly adequate.

These ruminations have been provoked partly by the
stranger who was heard to say recently ** Amateur Radio
must be an awflully expensive hobby—I understand the
aerial alone costs about £100.” And partly by WITS's
** Ivory Tower Confessions " (QST July, 1959) in which he
admits that after staying off the air for some years because
he had no space to erect a beam aerial, he found that a
hash-up dipole with an average height of about 12 ft. brought
him, in the space of a few months, some 2,000 DX contacts
with 160 countries, mainly on 14 Mc/s. Of course, the going
is easier for those who have not forgotten that a ** pump
handle " once meant something other than a control for a
parametric amplifier. But even on an A3 rig, a surprising
number of contacts can be made with simple aerials provided
that they are correctly matched to the transmitter.

A useful design for those interested in the simpler type
of station is W4JA's “75 watt v.f.o. for 20/40 cw.”
(QST August, 1959), an essentially single-knob tuned trans-
mitter with particular attention paid to stability, ease of
operation and good keying characteristics. Used with an
external power supply unit, the 6C4-6AU6-6AU6-5763-6146
rig sits comfortably in an 11 in. » 5%in. < 84 in. case. There
is simultaneous cathode keying of the last two stages and the
simple output circuit covers the two bands without switching.
For those who require higher powers, the same issuc of QST
has a band-switched power amplifier by K2HRG featuring
two bridge-neutralized, parallel-connected 6146s providing
some 180 watts A1 output with 750 volts; reducing to 130
watts at 500 volts, and 130 watts A3 with a 600 volt supply.

H.F. Cascode Amplifiers

One of the most popular circuit innovations of recent
years is the cascode r.f. amplifier—for instance, every
British television manufacturer fits one in the front end of his
Band I1I receivers—but there is a tendency among amateurs
to think of this circuit configuration as being primarily for
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v.h.f. It is worth recalling that in the original Proc. L.R.E.
article (June, 1948), Wallman described his new circuit
(which consists basically of a grounded-cathode triode
followed by a grounded-grid triode to provide the low noise
of a triode combined with the amplification and stability of a
pentode) in terms of an h.f. amplifier, quoting noise factors
of 0:25db at 6 Mc/s and 1-35db at 30 Mc/s. Possibly
because most of us have sites where such extreme sensitivity
is virtually wasted, very few h.f. communications receiver
designs, apart from a couple in The Radio Handbook, have
featured this circuit. For the home constructor, however,
some very useful points are that the h.f. cascode stage has
such a reserve of sensitivity that, unlike on v.h.[., neutralizing
of the first stage is unnecessary; that cross modulation effects
are very low; and that cven a lash-up amplifier will give a
performance that would need careful layout and construction
with a conventional r.f. pentode.

Fig. 1 (a) shows a typical series-connected cascode circuit
suitable for use with the 12AT7, or with television valves
developed for this application (PCC84, etc.) where there is
internal screening between the two triode sections. Fig. 1 (b)
gives the shunt-fed design which will give better results with
conventional valves where the h.t. linc is fairly low. Almost
any high-mu triodes can be used: one of the best combina-
tions is a triode-connected 6AKS followed by one half of a

A0 HT
o 1K 250 /300V

I000pF
/:'." OUTPUT

INPUT r*loon kn _LLOOPQ
T =

100N T
(o) ) —__I:- 1000pF I000pF
1 0100/
o I000pF T 120V
FC
' = OUTPUT
i
INPUT  BAKS Ya 636 or

3 RFC2
I 2700
| T 3

(h) I000pF

Fig. 1. Basic unneutralized cascode amplifiers. (a) Series connected

arrangement for 12AT7, 6BQ7, ECC82, ete. (b) Shunt fed valves, For

neutralization, RFC2 muay be replaced by a suitable neurralizing cofl
connected to the signal grid of the first valve.
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6J6, though at G3VA a 65J7 and a 6C8 have been used in a
series-connected circuit with reasonable results! Where it is
desired to use only one valve, the 12AT7 or ECC82 is a good
choice. As with all amplifiers the input and output circuits
must be kept electrically separated.

An ingenious device which allows one of the older 6SK7
or similar type of pentode r.f. amplifiers to be readily con-
verted to a cascode stage has been described by KSJIKK
(CQ, May, 1959). It comprises simply a plug-in adapter with
an octal plug wired as shown in Fig. 2 to a nine pin miniature
base for a 6BZ7 (ECC82 or 12AT7 should be quite suitable).
Results may not be quite up to the best cascode performance
figures but should easily outperform the original pentode
circuits of most war-time receivers. G6RC is one of those
whol have tried this adapter and been well satisfied with
results.

While on the subject of receivers, it is worth mentioning
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adaprer for converting a 65K7
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R1 is 100 ohms, R2 33 ohms. R3
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that the *“special receiver issue” of CQ (May, 1959) con-
tained articles on improving a number of popular receivers
including the HQ129X (6K8 to 6X8, 65587 to 65G7, etc.),
NC300 (crystal control of second oscillator), BC348 and
S$X28. A high-performance transistorized receiver by
WBDCC was also described.

New Product Detector Circuit

Product detectors offer a number of advantages for c.w.
and s.s.b. reception, particularly their rejection of am.
signals and the reduction of intermodulation distortion.
Indeed, the inclusion of a product detector (usually of the
type shown in Fig. 3 but sometimes an alternative type using
a 6BEG6 mixer valve) has become almost standard practice in
American and Continental communications receivers. A
recent design by ZL1AAX and W6TNS (CQ August, 1959)
utilizes a new low-price American valve, the 6BUS, said to be
widely used in American television receivers, but for which
there does not at present appear to be a British equivalent.
One advantage of this circuit is that only 2 or 3 volts of b.f.o.
injection are required; for standard circuits as much as 10
volts injection may be needed for first rate s.s.b. reception.
For those who have the necessary American contacts, or can
otherwise acquire a 6BUS, the circuit is shown in Fig, 4.

Transistor Transmitters

Recently while in contact with F7FE (one of CQ’s regular
contributors) on 14 Mc/s, he asked for a stand-by to test a
transistor rig. Turning the gain full up, the writer began to do
some of the ear straining usually associated with these
rigs. A minute or so later F7TFE came back with a really good
signal so it was taken for granted that the ** wickless wonder ™
rig had failed to make it above the noise level and that he had
reverted to his 50-watt transmitter. In fact the thumping
signal came from a S-watt transistor rig using a 2N156
transistor in conjunction with a magnetic amplifier operating

Fig. 3. Conventional produce detector. With minor variations, this
arrangement {5 used in such receivers as the Collins 75A4 and Hom-
marlund HCI10.

from 12 volts d.c. This arrangement certainly seems to
provide real communication signals and could represent a
major development in the portable transmitter field. F7FE
says he hopes that details of this new system will be
appearing in CQ before long.

Incidentally for those who want to experiment with small
transistor d.c. converters at low cost, W6ACT shows in QST
(August, 1959) how old a.f. transformer cores can be utilized.
A reasonably comprehensive and practical article on tran-
sistor d.c. converters (** Transistor Invertors and Rectifier-
Filter Units **) appears in Electronic Engineering, July, 1959,

Heat-dissipating Valve Shields

The average amateur does not have to worry as much about
valve failures as do the owners of some modern electronic
devices in which hundreds of valves are run continuously and
heat removal is a major problem. However, GIBAK has
recently brought to our attention an interesting publication
by the International Electronic Research Corporation, Heat-
dissipating Electron Tube Shields and their Relation to Tube
Life and Equipment Reliabiliry. This American firm set outs
to show: (1) that three out of four equipment faults are due
to valve failures; (2) that the main cause of valve failure is
high operating temperatures; and (3) that the use of a new
type of heat-dissipating valve shield can drastically reduce

(Continwed an page 102)
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Fig. 4. The ZLIAAX/W6TNS circuit for a product detector using o

6BUS valve. The baolancing control is adjusted for minimum a.f.

output with the b.f.o. turned off. If the balancing control is not
reéquired the input circuit can be simplified as shown in (b).
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A Product Detector for
the HRO

By L. J. J. MORGAN (G2HNO)*

EFORE long no amateur receiver will be worth its place
without adequate provision for single sideband
reception. In this scheme of things the HRO starts with the
great advantages of a slow tuning rate in its bandspread coil
coverage, and a slow motion dial absolutely free of backlash.
The new ** front end ™ devised by G2HKU [1] provides the
essential stability in the oscillator and mixer circuils, while
the present writer has described other improvements [2]
including a simple voltage regulated b.f.0. stage.

It is well known that a separate mixer detector is a tre-
mendous advantage in s.8.b. reception. The reasons for the
superiority of this product detector and the theoretical
considerations involved will not be repeated here. The
interested reader is referred to such works as Single
Sideband for the Amatenr (A R.R.L.)and Sideband Handbook
(Cowan Publishing Corporation).

The original diode detector is retained for a.m. telephony
reception, and for c.w. and s.s.b. some arrangement must
therefore be made to switch in the product detector and at
the same time to select by another pole of the same switch the
output of that detector in place of the a.m. detector. This
switching can be achieved simply by replacing the original
b.f.0. switch on the pitch control frame with a double pole
double throw slotted dolly switch (Bulgin type S270/SD).

Il a noise limiter has been incorporated in the receiver the
switching will be a little more complicated and Fig. 2 shows
the relation of the product detector and noise limiter
switching.

Modifications

The modification is not difficult to make and no hole-
drilling is involved. The b.f.0. valveholder and all associated
components including the coil can, pitch control and switch
are removed. A B7G valveholder for the 6BE6 is mounted
on an adapter plate and most of the components are wired to
the valveholder before it is placed in the receiver. The b.f.o0.
coil is rewired following Fig. 1 in which the dotted line
encloses the components which, with a little ingenuity and

i P D
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Product Detector Circuit

The purpose of this article is to describe the replacement of
the b.f.o. stage in the HRO with a product detector using a
6BE6 pentagrid valve. The circuit (Fig. 1) is based on that
used in the new National NC303 receiver, and the writer
wishes to express his thanks to WIFSN of the National
Company for assistance willingly given in this connection.
The circuit diagram shows the relation to the original HRO
circuit and includes the switching arrangement referred to
below,

The original b.f.0. coil and the two trimmers across it are
used in the new circuit. The variable capacitor pitch control
is also retained but is cut down to a single rotor and stator,
the other plates being removed. The rebuilt capacitor has a
range of approximately 1 to 10 pF.

The 105 volt regulated source incorporated in the previous
improvement of the HRO supplies anode and screen voltage
to the 6BE6, and the valve is controlled by making and
breaking the line from cathode to carth. As a protective
measure a 250K ohms resistor might well be wired across the
cathode switch but the circuit shown here is exactly that of
the NC303,

* 52 Seafield Road, Southbourne, Bourne th
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- on pitch control frame (see text)

Fig. 1. Application of the NC303 producr detector to the HRO.

one tag strip, may be enclosed in the coil can. The original
grid resistor and condenser in the b.f.o. can are discarded. It
will be seen that there are four leads from the rebuilt coil can
and it is sensible to colour code them to avoid errors in
completing the circuit. All four leads are brought through
the bottom of the can and none of them need be screened.
Screened wire must, however, be used for the input and out-
put leads, as the diagram indicates.

It has already been mentioned that all but two plates of the
original pitch control capacitor must be removed. The single
stator remaining may easily be adjusted in relation to the
rotor and by a little trial and error the capacity reduced to
provide maximum bandsprcad of the oscillator, This
arrangement makes s.s.b. reception very easy. The new
toggle switch mounts in place of the old, and a little bending
of the mounting plate will be called for to allow for the
slightly larger size of the new switch.

When all the work is done it will be necessary to re-align
the last i.f. transformer (T3).

Finally the h.t. supply to the VR105/30 voltage regulator
should be rewired so that it is independent of the send-receive
swilch. This will allow the regulated voltage to remain on the
h.f. oscillator, the mixer screen and the product detector



during transmitting periods and will contribute to the overall
stability of the receiver.

Conclusion

The incorporation of the product detector is the key to
successful sideband reception and for c.w. reception it will
show a surprising improvement in SJgna]-to-nmse ratio over
the old b.f.o. arrangement. A little practice with the oscil-
lator tuning control will readily reveal the way in which to
insert the carrier on the upper or lower side of the receiver
passband as the occasion demands.

The circuit may be readily adapted for use in many other

PRODUCT
DETECTOR
OUTPUT i
Fig. 2. Product detector and noise
limniter switching in the modified HRO.
TO JUNCTION
OF RI3 & RI9

receivers, and the 12BE6 is available for 12 volt heater
applications such as the Command set.

The writer does not pretend that this is the ultimate
refinement of the HRO. At alater date it is hoped to describe
a simple half lattice crystal filter to provide the * square ™
selectivity characteristic so desirable in sideband reception.
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Technical TDplCS (continued from page 100)

the number of such failures. Figures are quoted showing that
one of the main causes of high valve temperatures is the
conventional type of valve shield which, it is claimed, may
increasc bulb temperatures by up to 100°C above those
obtaining with bare bulbs. It is even suggested that no more
lethal shield could be designed should one attempt to do so
deliberately. The new type of shield has a blackened surface
and an inner lining of beryllium copper which firmly grasps
the valve envelope. A test on type 6AKS5W valves produced,
after 2,500 hours, a survival percentage with standard shields
of only just over 10 per cent, compared with about 45 per
cent with bare bulbs and some 60 to 70 per cent with the new
shields. These shields reduce operating temperatures by
about 40-50°C compared with bare bulbs and some 125-150°C
below conventionally shielded valves. G3BAK mentions
that certain types of these new shields are being manufac-
tured in this country by Garrard Mfg. Co. Ltd. with small
quantities costing about 5/- each. Even if one does not rush
out to buy these shields, this booklet certainly makes one
look into the station equipment to pull out existing valve
shields wherever possible. More seriously, these shields
might offer a means of over-running valves considerably
without suffering the usual consequences.

Parametric Amplifiers

The KH6/W6 contacts on 144 and 220 Mc/s should cer-
tainly stimulate interest in the new low noise techniques for
v.h.l.fu.h.l,, and a number of practical articles by WGAJF
have been appearing in QST and CQ recently. With noise
figures of under 1db possible, these devices certainly open
up exciting new prospects in u.h.f, work. But there are snags.
Even W6AJF—who is no newcomer to development work—
admits to building ten parametric amplifiers of which four
were usable and two were good. Since almost all controls
interact on one another, there is a growing belief that the
devices were designed either for or by octopuses. But, if you
are not to be deterred, consult CQ and QST for August, 1959.
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Brief Mentions

Space considerations preclude other than the briefest
mention of some interesting articles noted recently:

“ Feed Matching System for the G4ZU Beam™ (the
inclusion of a length of open wire line to dispense with the
usual matching network needed with co-ax feeders) by
ON4BX (QST June, 1959). ** Miniature Antennas " (effective
beam aerials with elements shorter than quarter-wavelength)
by W"AWH (QST June, 1959). ** A modern high-selectivity
receiver '’ (emphasis is on the front end of a receiver using
2-2 Mc/s crystal filters) by WOIMUR (QST July, 1959). * An
ARC-5 Triple Superhet” (using the popular BC454, 455
units in [ront of a BC453 to provide, at very modest cost, a
stable and selective station receiver which can be used on
other bands by means of crystal-controlled converters) by
VE3DPC (QST August, 1959). ** Selectivity and Demodu-
lation in Single-sideband receivers ' (in German) by DJIVA
(DL-QTC May, 1958).

Finally a tip from KNORTW (QST) who points out that
soldering to valve bases, coil bases, etc. too often results in
oversize pins, due to solder adhering to the outside of the
pins. A match will ** smoke-up ™ the outside of the pins
before soldering, and the pins can be wiped clean when the
job is finished.

Use for Empty Ball Pens

MPTY non-refill ball pens can be made to serve a
number of useful purposes. When the ink tip and cell

have been removed the casing is suitable for enclosing a test
prod, for example. The slim type with removable cap can
be made into a tuning wand by inserting a brass bolt at one
end and a ferrite chip at the other. The empty polythene
barrel can be used as insulating sleeving—the thicker sort
can be cut to size to serve as distance pieces or washers.

G31YQ,
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A Two Metre Converter
By A. H. KOSTER, Dr.Ing. (G3ECA)*

HE piece of equipment to be described utilizes the basic
circuit of the R.S.G.B. Converter [1] and is built round

an RF26 unit. There is little of the original RF26 circuit
left and the only merit in using the unlt is to have a con-
venient chassis with cover, valveholders and tuning facilities.
Furthermore, in the writer’s case, a number of such units are
used as converters for various bands in conjunction with the
R1355 receiver to which they originally belong. At present
the receiver contains a stabilized power supply with a cathode
follower to match the converters to any receiver. It is pro-
posed to modify the R1355 into a complete double-superhet.

Circuit and Construction

The RF26 should be stripped of most of its components,
leaving only the Jones plug, valveholders, heater wiring,
tuning condensers, dial with dial lamp, i.f. coil, co-ax input
socket and the two rear partition screens. The circuit is then
re-wired in accordance with the diagrams of Figs. | and 2.

The r.f. stage which originally employed an EF54 pentode
now utilizes a CV66 grounded grid triodef. Tags 2, 3, 6 and
7 of the valveholder are carefully bent down to the chassis
and soldered to it with a substantial soldering iron of at
least 75 watts. The stem of Cl1 is soldered to the tag of the
co-axial socket. L1 is mounted between the tag of C1 and

* 195 Woodlord Avenue, Hjord, Essex.
t Available on the surplus market. Also known as the EC54 and RL37.

Utilizing the RF26 Unit and Modern
Circuitry

pin 8 of the valveholder. RFCI is tightly wound and then
stretched to be suspended between the tag of Cl and a single
pole terminal which was extracted from the RF26 unit when
stripping it. RFC2 and RFC3 are wound into the grooves
of iron dust cores and kept in position by making a knot
into the first and last turn, which can be done neatly after a
little practice. The stem of C4 is soldered to the chassis.
L3 is mounted between pin 5 of the valveholder and the tag
of C4. The end of L2, adjacent to L3, is soldered to the
chassis so that a gap of } in. is left between the two coils.
The other end goes via C6 to the grid of the next valve.

The introduction of C3 was an afterthought. The circuit
will work quite well without it, but the tuning of L2 is rather
critical and with C4 adjusted for 145 Mc/s, trimming by
means of C3 adds a little more punch to weak signals at
both ends of the band. C3 is a Jackson condenser with two
fixed and one movable vane, double-spaced. It is mounted
on top of the chassis, but close to it, in the corner between
the two valve securing rings. An insulated shaft is brought
out through the front and a groove has to be filed into the
handle of the RF26 unit to let the shaft pass it. A small
pointer knob for general orientation is satisfactory and a
dial is quite unnecessary.

The EF54 is too noisy as a pentode to use as a mixer for
the 2m band. A triode would be more satisfactory, but the
pin connections of the EC52 are not suitable for the proposed
layout and it is more convenient {o use the EF54 as a triode
(V2). Tests have shown that the usual strapping of screen
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Fig. I, Circult diagram of the 2m converter described by G3ECA and based on the highly successful R.5.G.B, converter described in the
February 1954 issue of the R.5.G.B, Bulletin,

C1,4,3-30 pF Philips trimmer; €2, 5, 9, 10, 18, 400 pF; C3, 1-5 pF variable; C6, 13, 50 pF silvered mica; C7, 2 pF; C8, 10 pF; C11, 12, 220 pF silvered
mica; GI4, 115 pF silvered mica; C15, 1-15 pF variable; C16, 0-001 uF Jezdmrm:gh €17, 3-8 pF Philips trimmer; €19, 20, 0-01 uF; L1, 7 turns 22
sowg. tinned copper, } in. diameter, spaced one wire diameter; L2, 8 turns 18 s.w.g. tinned copper, | In., diameter, 1} in. long, tapped at 6 turns;
L3, 4 turns 18 s.w.g. tinned copper, § in. dinrneler, & in. long (the :pacing between L2 and L3 is | in.); L4, original RF26 unit i. f. coil; LS, § turns
30 s.w.g. enamelled copper, tightly wound over ** cold " end of L4; L6. 6} turns 22 s.av.g. enamelled copper on §j in. diameter Aladdin former;
L7, 4 turns 18 s.w.g. f » 1 in i in. long; R1, 220 ohimis § watt; R2,6-8 K ohms § wari; R3, 2 Megohms § wats; Rd, 220 K oluns
4 watt; RS, 3-3 K ohms 1 watt; : R6, 22 K ohms 1 mm. R7,1K ohms § wate; RFCI, 19 in. 30 g.w.g. lled copp in. di ter self-supporting;
RFC2,3,9 turns 26 s.w.g. lled ¢ d on § in. o.d. dust iron core; RFC4, 100 turns 36 s.w.g. mamcllcd copper, § in. diamerer, close-
wound; VI, EC54, RL37, CV66; V3, LFM. VRI36; V3, EF50, VR91. If desired, an EC91 or a 6AM4 could be used for VI but some modifications
would be required to accommodate the necessary B7G or B9A valveholder,
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and anode is not as good as an alternative arrangement
whereby the screen grid alone is used as an anode with the
real anode earthed. The valveholder pins 2,4, 5,7, 8 and 9
of V2 are all soldered to the chassis as previuusly described
for V1. The i.f. coil L4 is provided with a secondary winding
and a parallel condenser C8. This condenser should be
soldered across pins 3 and 4 of V2. This produces less noise
than an arrangement whereby C8 is placed across L4.
Tuning is achieved with an iron dust core which should be
shortened by cutting it in half. This is easily done with a
pair of pliers.

The oscillator valve (V3) is an EF50 which operates in a
Clapp circuit utilizing the control grid, cathode and screen
grid. The frequency range is adjusted to cover 27-3 to 277
Mc/s by means of the core, which is the other half of the one
used for L4, The anode circuit of the EF50 operates as an
electron coupled quintupler and L7 is tuned to 137-5 Mc/s.
The valveholder pins 4, 5, 8, 9 and the stem of Cl17 are
soldered to the chassis. C16 is a feed-through condenser
and R7 is situated on top of the chassis. C15 is the original
oscillator tuning condenser with all but two vanes removed
from the rotor. The remaining tuning condensers are not
used. They could be removed and replaced by a shaft, but
it will be found easier to leave them idling.

and C20 should be connected directly to the pins of the Jones
plug. When the converter is used in conjunction with the
R 1355, in which the whole power supply is inside a screened
case, there is no sign of break-through.

When tuning L2 for the first time some care is required
to ensure that it is really tuned to 145 Mc/s and not to the
image frequency of 130 Mc/s. It is not enough to judge by
the aerial noise or random ignition noises. Both frequencies
will produce equal effects. The correct setting is, however,
easily recognizable if a strong amateur signal is available. As
L2 is tuned to the image, the noise increases and swamps the
signal. However, when tuned to the correct frequency the
signal will come up clear and strong. By setting C3 1o a
mid-capacily and making the preliminary adjustment by
means of C4, the entire %and can be peaked up with C3.
Finally CI is adjusted for maximum signal, which is easily
done because the tuning is very flat.

Results
Tests have shown that the converter can compete with
more expensive lypes. lis noise factor is not quite as good as
that of the R.S.G.B. 2m converter which should be built
with p.t.fe. valveholders. Considering the fact that the
valveholders found in the RF26 unit are made of ceramic
this must be expected, but the
- difference is not noticeable

unless accurate comparisons
by instrument or by distant
signals can be made. There is
slight oscillator drift during
the first 15 minutes after
swilching on and it is essential
that the condensers Cl1, C12,
Cl13 and Cl4 are of the best
quality silvered mica.

uuu
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Adjustment

The oscillator is calibrated by means of an absorption
wavemeter or by using a receiver which covers the 10m band.
C15 will spread the band over about 100° out of 180°. L7
is best adjusted with the aid of a sensitive absorption wave-
meter or grid dip oscillator, Without it some care is required,
because the circuit values, as given, will cover the fourth
and fifth harmonic. The desired fifth harmonic is weak, but
quite sufficient to obtain perfect frequency changing with
little noise. A S50 pA meter, inserted between R3 and
chassis, registers a small grid current and can be used to find
the fifth harmonic. A hole should be provided in the cover
so that a final trimming-up can be done after the rest of the
adjustments are completed and the converter installed in
its case.

L4 is adjusted by feeding the i.f. output through a co-axial
cable to the main receiver tuned to 7-5 Mc/s. The iron dust
core in L4 is then moved until a spot is found where the noise
level rises. This is reasonably sharp but the increase in
noise is not very noticeable. Therefore, the r.f. gain of the
main receiver has to be well advanced. This may introduce
i.f. break-through, even without an aerial attached to the
converter. Screening of the leads to the power supply
results in a considerable improvement. Furthermore, CI9
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Fig. 2. Layout of the principal componenrts. The spacing berween L2 and L3 is | in.

price 1/3, post paid.)

New G.E.C. Transmitting Valve

HE M.-0. Valve Co. Ltd. of Brook Green, Hammersmith,
London, W.6, has recently announced production of
the TT21 beam tetrode valve intended for use as an r.f. power
amplifier at frequencies up to 30 Mc/s. The new valve is
based on the KT88 clectrode system. Provisional data
suggest that it should be of interest to many radio amateurs.
With 800 volts on the anode the valve will take an input of
140 watts and deliver an output of 102 watts (92 watts in the
load). Under I.C.A.S. ratings, the TT21 will take an input of
168 waltts with the same voltage on the anode and deliver an
output of 120 watts (108 watts in the load) for an anode
current of 210 mA.

The anode dissipation is 37-5 watts under normal condi-
tions (45 watts in [.C.A.S.). The maximum permissible anode
voltage is 1,250. No ratings for s.s.b. use are yet available.

The valve is fitted with an octal base and the anode is
brought out 1o a top cap. Heater requirements are 6-3 volts
at 1-6 amps for the TT21. A 12:6 volt version, the TT22, is
also available, which requires 0-8 amp.

The list price is 33s. 9d.
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Intruders in the

Amateur Bands

A Report on the Work of a Group of
British Amateurs

By D. W. J. HAYLOCK (G3ADZ)*

HERE is growing concern by amateurs the world over
about * intruders ™ in the amateur bands. Whilst it is
obvious that there are many unauthorized stations in those
parts of our bands shared with other users, this report
confines itself principally to the bands of frequencies that
have been clearly designated for exclusive amateur use. [1].
Interference to the licensed amateur station is by no means
a new problem. During recent years with high m.u.fs, the
effect has been felt in the 14, 21, and 28 Mc/s amateur bands.
In the immediate future, with falling m.u.fs, it is expected
that the 3-5 and [-8 Mc/s shared bands will come in for more
of the unwanted attention. This leaves the 7 Mc/s band under
constant pressure, especially by broadcast stations and their
attendant jammers. One cannot help but wonder where one
may find wisdom in these wasted kilowatts. The average
amateur is incensed, not with the use of his meagre frequency
allocations, but by their misuse. Ranking high in such misuse
are teletype on call-tape for hours, even days, on end with no
traffic, unintelligible Jammed broadcasts, and the class of
operator to be found, alas, in all nations, who insists upon
leaving a carrier running for half an hour whilst he has a cup
of tea, or searches in dusty records for a long since changed
telephone number.

The increase in the number of active amateur stations and
the ever present demand for more ** commercial ™ radio links
are other factors (o be considered.

In the U.K., we are most fortunate in having close support
from the G.P.O. who are willing and anxious to help the
British amateur, through the R.S.G.B., by all means within
their power. Unfortunately, much of the unauthorized
activity originates from stations over which the G.P.O. has
no control and little influence.

The policy of the R.S.G.B. is to keep a careful watch on
the amateur frequencies and by making regular and accurate
reports over a long period, to prove that the amateur is alive
to the problem and will not rest until justice, through pressure
of opinion, backed by international support, has cleared our
bands.

Method of “ Intruder Watch ™ in the U.K.

In March 1957, it was decided to form a small team of
volunteer member stations who would devote a few hours
cach week to the monitoring of the bands 7000 to 7100 ke/s
and the 14, 21, and 28 Mc/s amateur bands for the purpose
of recording all non-amateur transmissions. Since that date,
about six amateur stations in various parts of the U. K.,
assisted from time to time by a few selected listener (non-
transmitting) members, have compiled the necessary log
sheets. A few of these stations are able to monitor for 10 to
12 hours each week, but most have an average of 4 to 5 hours
each week at irregular times and intervals. This gives the best
possible cover.

At the end of each period of three months, the log sheets
are sent 1o the Honorary Organizer of the Waitch, who sends
them in summary form to the R.S.G.B. for onward transmis-
sion to the G.P.O. An attempt is made by the Honorary
Organizer Lo filter out cases of obvious receiver image and
break-through and also stations that have been heard only

* Honorary Organizer, R.S.G.B. Intruder Watch, 3. Norris Gardens, Grange
Estate, Havant, Hants.
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once [2]. The latter are listed for reference and included in
future reports if heard again. It is at this stage that efforts are
made to confirm the identity of intruders [3].

Log sheets are submitted in standard form showing the
location of the monitoring station, type of receiver in use,
its i.f. and aerial details. The intruder station is entered with
date, time (G.M.T.), frequency, call-sign (or olher rdcnmy),
traffic sample and system of transmission. A * * Remarks
column is left for comment on probable location or country,
any peculiarity of transmission type or other information
noted. In order to lessen the watch’s clerical work persistent
intruders are now given a serial number and thereafter listed
by number only!

The minimum standard of frequency measurement is
+ 2 ke/s in the 7 Mc/s band and -+ 5 kc/s in higher bands,
although many reports are, in fact, accurate to - I ke/s or
less. Stations with any substantial part of a sideband within
the amateur band being monitored are also measured and
reported.

Other U.K. amateurs troubled by an * intruder ™ are
invited to send details to the Honorary Organizer for
investigation by the Watch.

Limitations

Known limitations of the scheme from the amateur view-
point are: (i) Availability of time; (ii) Difficulty of proof of
identity and/or location of intruder stations: (ii) Jammers,
which are themselves intruders; (iv) Lack of equipment to
monitor teletype, high-speed Morse and facsimile: (v) The
language problem [4): (vi) Shortage of exchange of informa-
tion on the subject with amateurs in other countries; (vii)
Lack of access to official station lists.

It has also been suggested that lack of official status is
a disadvantage. It is considered, however, that this is not the
case. It may well be that more notice is taken of a group of
amateurs who are devoting their own free time to the defence
of a hobby which makes from time to time invaluable
contributions to the science of radio and allied subjects.

The 7 Mc/s Band

As an example of the work carried out by members of the
Intruder Walch, the following is a general report based on a
special study of 7 Mc¢/s recently made for the Council.

During the hours of daylight a large number of G stations
are able to contact each other at strong signal strengths.
Unfortunately there are two broadcast stations that operate
all day, and are consistently very strong. They are Radio
Monte Carlo (7130 kc/s), home service, and Radio Free
Europe (7145 ke/s), Western propaganda, which is of course
jammed, although the jamming stations are not very strong
here during daylight. Between 7100 ke/s and 7130 ke/s there
are usually four or five amateur QSOs proceeding at week-
ends between G stations or between Gs and near Europeans
such as F, ON4 and PA. Sometimes a QSO is possible
between 7130 ke/s and 7145 ke/s when the spread of the
broadcast stations is not too great. Similarly, a QSO is
sometimes possible between 7145 ke/s and 7150 kefs.

The great majority of the amateur signals are good T9,
well-modulated, stable transmissions. There are inevitably a
few exceptions in such a large amateur population as that of
the U.K. The procedure is usually good, though trouble
often arises in this very crowded band because not all amateur
stations will take the trouble to net accurately on the station
with which they are in contact. Much unnecessary mutual
interference is caused by this failure to net accurately.

1 Allocations below 144 Mc/s,

[2] The case of the daily or weekly changing call-sign is not overlooked.

13! The L.LF.R.B. Monitoring Summary has proved useful, but it is a
n}a:llcr of regret that copies are seen infrequently and then usually very out
of date.

(4] This results in the inability to identify a considerable number of
broadeast stations.



The two broadcast stations in this band during the day are
almost always S9 and must surely be so in their proper
service areas, which must, in fact, be much nearer to the
transmitters than is the U.K. Thus there is negligible likeli-
hood of either suffering interference from relatively low-
powered amateur stations.

Between dusk and about midnight the section 7100-
7150 ke/s fills up completely with European broadcast
stations causing each other a great deal of mutual inter-
ference, due to heterodynes, overmodulation and jamming.
No amateur stations can possibly use the band during these
hours as there are no gaps whatever.

The segment 7000-7100 ke/s is supposed to be a world
wide exclusive amateur allocation. In fact, a number of
broadcast stations use it consistently and are quite strong in
the U.K. during darkness. La Voz de Valladolid, Spain
(EFEI), is on 7005 kc/s, Karachi, Pakistan, on 7010 kc/s,
Cairo, Egypt, on 7050 kc/s and at certain times of the year
Peking, China, is on 7080 kc¢/s.

In addition there arc a number of commercial RTTY
stations using this supposedly exclusive amateur allocation,
not to mention the high noise level due to spurious emissions
from jammers, commercials and broadcasters. Consequently
the exclusive amateur allocation is almost unusable for
phone contacts during darkness. There is a fair amount of
amateur c.w. activity around Europe but only amid the
difficulties presented by all these non-amateur stations.

After about midnight many of the European broadcasters
close down and a few small gaps appear. Understandably,
there is very rarely any European amateur activity after
midnight in these gaps. What the gaps do show is that they
are taken advantage of for traffic purposes by some com-
mercial ¢.w. and RTTY stations; these stations clearly should
not use these frequencies at all. The general noise level is high
in the gaps but sometimes weak Spanish or Portuguesc
speaking stations can be heard, probably from Central and
South America.

In the early morning between dawn and about 07.30
G.M.T., the band appears to fill up almost completely with
European broadcasters. After that the amateurs take over
again and make good use of the gaps until dusk.

A loud jamming station on 7104 kc/s often completely
spoils a large portion of the band, even during daylight.

As a general observation on the 7 Mc/s amateur band as a
whole, there is a very high level of British and European c.w.
activity in the 7000-7050 kc/s sector. 7050 kc/s upwards
appears, under present conditions, to be mainly used as an
inter-G and G/Europe phone band. By far the highest
activity is on a Sunday morning followed by other * peaks,”
07.00—08.30 on weekdays, Saturday mornings, Saturday
afternoons, and late evenings, in that order. Many newly
licensed British amateurs use 7 Mc/s as their main band.

During the winter months there are some outstandingly
strong U.S.A. amateur phone stations to be heard in the gaps
working G stations (around 7100 kc/s) such as G2PU,
G3NBP and G8TH. These inter-continental QSOs could be
heard almost every Sunday morning last winter, illustrating
the great DX possibilities of this band. .

The 7 Mc/s band is very valuable to the amateur in
Europe, especially during daylight, when it is consistently
excellent for contacts over the 100 to 300 miles range, which
is too long for reliable propagation on v.h.f., 3-5 Mc/s or
1-8 Mc/s, and too short for 14 Mc/s. As it is now, 7 Mc/s is
always extremely crowded and at weekends it is very difficult
for amateurs to have satisfactory contacts.

Conclusion
It scems well worth while to continue these efforts—if
need be for many years to come—though the direct answer to
the problem rests in international co-operation and tolerance.
Amateurs in all countries are invited to seek agreement to
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similar schemes through their National Societies or Autho-
rities and enter into exchange of information with the
R.5.G.B.

The amateurs of the world have a unique opportunity for
promoting mutual understanding and goodwill among the
peoples of the world, besides encouraging the self-training of
radio operators and technicians. On the other hand, a vast
number of * channel-hours ” in the commercial segments
are wasted through stations *“ keeping the channel open ™ by
sending * VVV QRA ... " over and over again, for hour
after hour. Short wave broadcasting is excellent in theory
but very different in practice. With some exceptions, such as
transmissions by countries for their own nationals abroad,
much of it is propaganda and counter propaganda. All the
mutual interference and jamming makes it very difficult to
get much pleasure or information out of short-wave broad-
casting. Short wave broadcasting, in general, seems to be a
much over-rated practice, having only a tiny minority of
regular listeners.

The number of amateurs in the world is steadily increasing
and it would seem very unfair if their needs were further
sacrificed to the demands of propaganda broadcasting.

Etched Circuit Kit for the Amateur

RINTED circuits have been used for some time past in
commercially built radio and television receivers while
several kits for the home constructor have featured this
method of wiring. It was not until recently, however, that
the first * etch-your-own ™ printed circuit kit became avail-
able from Proops Bros. Ltd. of 52 Tottenham Court Road,
London, W.1 at a cost of 21/- post free. This kit contains all
the materials necessary for the production in the home of an
cfficient and reliable printed circuit together with a 12 page
instruction booklet which lucidly explains the process and
supplies examples of practical circuits and layouts. The
initial supply of circuit board comprises 60 square inches, but
additional board is obtainable from the suppliers, and the
chemicals provided are sufficient for many etchings.

Where it is desired to produce a complex circuit a certain
amount of preliminary work on paper will be necessary in
order to achieve the best layout before the outline is drawn
on the board with the resist ink, but errors may be corrected
up to the time of actual etching. Holes to accommodate
resistor and capacitor leads should be made with a sharp drill,
and it is thought that this work should be done before the
board is etched. Soldering should be done by the short
application of a hot iron using the minimum amount of
22 s.w.g. cored solder necessary.

The applications of printed circuits are numerous and the
amateur will find the system particularly facilitates the
compact construction of many types of transistorized circuits.
Valved units such as crystal controlled converters could be
made small enough with printed circuits to place inside the
main receiver.—R. F. S.

“ A Single Sideband Receiver for the Amateur”

IN Fig. 5 on page 51 of the August issue, the lower end of
primary winding of L1 should be cennected to the h.t.
positive line via a 10 K ohm resistor decoupled by a 0:01uF
capacitor.
The value of the cathode resistor of Vla in Fig. 6 on page
52 should have been marked 220 ohms.

R.S.G.B. Bulletin
HE October issue of the R.S.G.B. BuLLETIN is due to
be published on November 3, the closing date for copy
being October 12. The closing date for the November issue,
to be published on or about November 26, will be
November 2.
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By ). DOUGLAS KAY (G3AAE)*

LTHOUGH it is only a short time since the last M.O.T.A.

was prepared there is an abundance of interesting

information to impart so without further ado let us get down
o it.

News from Overseas

Jack Lambert (G3TA) reports from Tobago that he has
not yet received his licence from the Trinidad authorities who
administer the island, and his QTH is far from good.
With an earth embankment 20 ft. high just outside his
window and many power lines just outside the door Jack has
certainly got a problem on his hands. However the hotel
proprictor has promised fullest co-operation, while the film
structural riggers have promised to help in getting an aerial
erected, so Jack will probably find & way round all the site
difficulties once the licence arrives. He has already dusted
the B2 off in preparation!

Flash.—Jack is now licensed as VP4WD and has been
working numerous Ws on 7 Mc/s. His first European QSO
was with HASKFR, and was overheard by G3KZR, while
his first * G " QSO was at 02.40 G.M.T. on September 12
(7,010 ke/s) with GSJL. The present aerial is 7 yards of twin
P.V.C. flex which Jack unwound to make into a single wire
42 ft. long: the average height above ground is 6 ft. A proper
aerial for 14 Mc/s is planned and should be up and working
by the time this is read. Operating times are given as from
midnight G.M.T. on weekdays, and after 21,00 G.M.T. on
Sundays, ]

Alf Kissick (YK3KB) is anxiously trying to ascertain the
present whereabouts of VOQBAS, recently of Rodriguez
Island. Alf worked him in 1957 and has not yet received a
confirmation of the contact. Perhaps GIAAM can help as
he used to sked VQSAS every Sunday on 14 Mc/s. Phil
Brisbar (G3LWU) writes from Tripolitania where he has
recently arrived after four months in Cyprus. Phil is with the
Royal Signals and has been busy resuscitating the club
station SAITP. The present rig is a W.R.L. Globe Scout
transmitter running 40 watts to a 6146, an ARS8 receiver and
indoor aerials, which Phil hopes will soon be replaced by
something more adventurous.

Sheila Goodhue (ex-KL7BHE) writes to say that she and
OM Ed (ex-KL7PIV) have arrived in Hawaii and are busy
getting settled in at a new QTH. Sheila promises to keep
M.0O.T.A. primed with the latest information on Ed’s Facific
wanderings.

From D. Nye comes news that ZC4GT, the club station of
the R.A.F. at Ayios Nikolaos, Cyprus, has been QRT since
last May, but that it will soon be on the air again with 100
walls. QSLs are on order and all contacts will be confirmed.

John Knight (W6YY) sends copies of two letters which are
of extreme interest. The first is from AC4AX who, on August
8. wrote from Lhasa, Tibet, saying that he was not at present
active, but that he was intending to instal his BC610 trans-
mitter and erect a rhombic aerial in the near future. It will
be most interesting to see whether he does, in fact, appear on
the amateur bands with this equipment. The second letter is
from ACSPN in reply to one from W6YY passing along
W2KUW’s offer to send his KWMI to Bhutan to put that
country on single sideband. ACSPN says that due to official

* 40 Fryston Avenue, Coulsdon, Surrey.
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and transport difficulties it would not be practicable to send
the equipment on loan as it would be at least 14 years before
it could be returned. He says that AC3SQ is now in Bhutan
where he is a technician, and that he is preparing his station
and will soon be on the air as AC55Q.

Greg Lovelock (G3III) has just returned from the Far East
and passes on the following information about several
stations active in that part of the world. ZC5AF is active on
21 Mc/s phone and c.w. and runs a Vanguard transmitter.
VS1GZ is in the process of rebuilding and is planning a more
extensive aerial array. 4S7FJ was due to cease operations at
the end of September prior to returning to the U.K. Last,
but not least, the good news that Christmas Island (VR3)
licences are again available, and that G3JHI is already on the
island with a 25 watt transmitter and an ARS8 receiver,
}Vh:lgﬁgilli himself expects to be active from there some time
in =

By courtesy of the West Gulf DX Club come the following
snippets: the King of Nepal hopes soon to be licensed as
9NIAA; FR7ZD has been sent a converter so that he can
become active on 21 Mc/s. WODVN was all lined up 1o
handle VQ9AIW’s QSLs when the latter returned to the
U.S.A. about September 11, MP4MAA and MP4MAB will
shortly be issued in Muscat. VE3EGD/SU will soon be
returning to Canada.

K4DKE of North Carolina writes to say that he will be
pleased to QSL all listener reports provided these reporis are
sent to him direct and not through the A.R.R.L. Bureau—
when he has to pay the postage between the Bureau and
himself.

Many must have wondered what has become of Alex and
Eva of CNSMM fame. From Edgar Wagner (G3BID) comes
news that they are both now permanently settled in Sao
Paulo and operating under the call-sign PY2AQZ. They
are using the CN8MM rig, but have run into TVI trouble on
21 Mg/s, so that their operating hours on this band are

D Xotic Showcase

Call-sign kefs G.M.T.
Vasailw 21,025 W, 19.35 Seychelles
KBSBH 21,170 a.m. 05.40 Canton Island
FBBCD 21,170 am. 18,00 Comeoro [slands
VPBEG 21,062 W, 19.30 South Orkney Is.
LA3SG/P 14090  cw. 16,30 Jan Mayen Island
LAIVC/G 14060 cow. 19.30 Antarctica
VSSAD 21,060 c.w. 16.08 Brunei
ISGN 14320 s.s.b 17.42 It. Somaliland
VQ?ERR 14300 s.s.b 18.03 Seychelles
K6GNL/KWE 14,045 ew 09.15 Wake Island
VS9AZA 21,165 a.m 18.30 Quati State
FGTXG 14,050  cw. 22.00 Guadeloupe
LAING/P 14080 ew 15.30 Jan Mayen Island
KMEBT 21,045 cow. 07.30 Midway Island
XWBAC 28,150  a.m. 15.00 Laos
ZCSAF 21,020 cw. 15.30 North Borneo
CP3CN 14,006  c.w. 23.15 Balivia
PXICH 14,050  cw, 10.15 Andorra
YAIAOD 14,090  ew. 17.45 Afghanistan
FR7ZD 14,095  cw. 17,00 Reunion lsland
FOSAB 14,330 W, 06,45 French Oceania
JZOHA 14,025  cw. 18.30 Meth. New Guinea
BYIUSB 14,050  cow. 19.30 Formosa

14,100 ew. 07.50 Chatham Island
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Welcome visitors recently to the London Members' Luncheon

Club were Jim Olsson, K2GVQ, and his wife Tommie, K2ZHWX. In

this picture Jim is gerting his hand in on the keyboard before flying
fo England to begin a tour of duty at R.A.F., Croughton.

confined to 18.00-19.15 G.M.T. and 04.00 G.M.T. onwards.
Their address is in QTH Corner. Edgar also says that the
rare HKOAI on San Andreas is active on 21,245 kc/s around
02.00 G.M.T., and QSLs for himshould be sent via WOWHM.

G6XL heard MP4TAE close down from Trucial Oman at
14.57 on August 30, saying that he was caiching the plane
back to MP4QAO, but would be back at MP4TAE from
time Lo time.

In a QSO with G3YF UAOOM confirmed that he was in
Tannu Tuva for one day only (June 25) and will be going
there again next year.

From G3KSH it is learnt that 4S7F.J has been adjudged the
most outstanding DX station for the month of July by the
Niagara Frontier DX Association, and besides getting a
certificate becomes eligible for consideration for their plaque
awarded annually to the station considered best of the 12
monthly winners. 4S7FJ has also achieved WAZ during his
short stay in Ceylon and is keeping his fingers crossed that all
the QSL cards will arrive o prove it.

Home News

Peter Pennell (G2PL) writes Lo say that he is so convinced
of the futility of the DXCC system that he has written to the
A.R.R.L. asking them to delete his call from the Honor Reoll.
Peter has always been right near the top of the DXCC tree,
and his private battles of nip and tuck, firstly with G6Z0 and
more recently with G3AAM, have been followed with interest
by many amateurs. He remarks on the granting of country
status 10 KS4BB on Serrana Bank, an uninhabited sand-
bank, which even experienced navigators had trouble in
locating, while Sicily and Lampedusa in the Pelagic Islands
are refused recognition. Now we have Jerusalem in Israel
counting as Palestine, while last year one QSO with a single
station counted as two different countries—when Gold Coast
became Ghana. Oh well, we must all be a little mad to
compete!

Jack Cooper (G5VT) read the comments about Togoland
in the July M.0O.T.A. and immediately tackled 9G 1CH about
it over the air. Briff said he would like to make the trip
himself if only he had more time. Jack with over 250 con-
firmed still needs Togoland and like most of us missed the
27 hour stand of 9GICX and 9GICF last January, which
unfortunately was not well advertised in advance. 9GICF is
now G3NMU and writes to say that while in Togoland in
January he and 9G1CX made 820 QSOs. He confirms that
licences are difficult to obtain there as they are only issued to
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French citizens normally; however he and 9G1CX worked
the oracle so it is not impossible.

Jack Mann (G3AAM) says that he is ** stuck ™ with 293
countries worked and 291 confirmed. Considering that there
are fewer than 300 countries in the list this is not surprising.
Both the XE4 and CR 10 DXpeditions would have taken him
nearer 1o that fabulous 300 country goal, had the former
worked some Gs and the latter not been refused a licence.

Arthur Milne (G2M1) has received all the 1,600 QSLs for
contacts made by VP8CR (G3HTF) during the period that
he was active from Halley Bay. Leslic Hill (G8KS) is again
in regular weekly contact with VP8EG (South Orkneys) and
reminds all stations working VPSEG that QSL cards should
be sent to him (G8KS), enclosing either s.a.e. or unstamped
addressed envelope and coupons.

28 Mc/s

The band is really opening up for the winter season, but so
far reports do not reflect a great deal of activity.

G6Z0 (Edgware) found VQ3IHD (09.00, "089) on ¢.w. and
ZD6FC (15.30, *400) who was on a.m. while G2PL (Walling-
ton) reports VQ8AV (14,30, '120) and XWSAC (15.00, "150)
both on a.m. G3FPQ (Elstead) worked JAIEK (10.15, "230)
and VS9OM (11.10, "310) and A.1583 heard CR9AH and
CRTLU.

G3KZR reports Z59G (14.30, "495), VK6KW (13.00, "300)
and ZD2AMS (13.12, 240) on a.m.

21 Mc/s

There is no doubt that this band contains the ** bumper
bundle ™ this month as the following testifies.

G3JAF (Lymington) used a.m. for QSOs with VS9OM
(16.30), MPATAE (14.20), MP4DAA (15.07), GC2RS (07.42),
YAIAO (13.42), 9M2FL (14.40), 9M2FX (15.50), FQ8AF
(18.00), VPBEP (18.30), VP8DI (21.05), VP8CX (22.15),
ZDI1PB (07.45), ULTFA (07.18), WIUMH/KL7 (07.24) and
KC6JA (16.35), while on c.w. he found VS9OM (13.30),
LAIVC/G Antarctica (18.50) and VPSEP (18.30).

G3BHJ (Norwich) reports a.m. from DUIAP (15.00,
'300), MP4QAO (19.20, °180), OX3DL (18.10, °320),
PZIAA (20.10, "180), VE3EGD/SU (21.00, "280), VSYAH
(16.00, "180), VSOAZA (17.25, "180), VS9OM (13.10, "180),
ZDIPB(19.10,"120) and 9M2FR (17.45, '180) with VQ9ERR

QTH Corner
FGIXG. via KODQI.
FPBBG. wvia VE2ABE.
F@B8HE. Raymont, C.M.T. Brazzaville, Republique du Congo.
FRTZD. Guy Hoarau, Tampen, Reunion Island.
HH2IV. P.O. Box 71, Port au Prince, Haiti.
KG4AD. Box 32, M. B MN.B., Navy |15, cfo Fieer P.O., N.Y.C,
KRE6GY. O.ARC, A, £.0. 33! San Francisco, Calif., U. 5.A
LAING/P. u-a Norweg:an Embassy Reykjavik, Iceland
LA3SG/P. via Norwegian Embassy, Reykjavik, Iceland,
OAID. Box 168, Chimbote, Peru.
OYBRJ. Box B4, Torshavn. Faeroe Islands,
PXICH. via ON4CH,
PXIPA, Artur Peleija, Bartolomo, Andorra,
UAOLO. P.O. Box 29, Vladivostok, U.S.S.R.
PYZAQZ. Box 52, Sac Paulo, Brazil,
VP3IG. P.O. Box 331, Georgetown, British Guiana.
VPAWD. ). D. Lambert, Hotel Robinson Crusoe, Tobago, B.W.I.
YPSAB., c/o PAA Comm., South Caicos Island.
VSPAZA. P.O. Box 130, Mukulla, Quaiti State, ¢/o Aden Post

YAIAO. via DLEYI, P.O. Box 4044, Frankfurt, West Germany.

ZAIKAC. P.O. Box 89, Tirana.

ZC4GT. R.AF. Ayios Nikolaos, Cyprus, B.F.P.O. 53,

ZC5AF. N. M. Fender, R.A.F. Labuan, British North Borneo.

ZCTAS., Box 21, Amman, Jordan.

ZD2RJO. Robert Osborne, Birnin Kebbi, Sokoto Province,
Northern Nigeria,

ZLIVB. via ZL2GX.

ZS3T. Box 267, Walvis Bay, South West Africa.

9M2GA. R. W. Gray, 7 Roseberry Screet, Christchurch, S.W. I,
New Zealand.

R.5.G.B. @QSL Bureau: G2MI, Bromley, Kent.
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(17.40, '430) on s.s.b. and UAOSL (12.50, *090) and VQ9AIW
(18.00, '060) on c.w. G3BID (North London) worked
PY2AQZ (19.42, '150)—see news from overseas—VS90OM
(18.00, "255), VS9AZA (19.57, "260) and ZD2RJO (17.02,
'245). The ZD2 has only just come on the air and is running
75 watts to a modified 36 set to a dipole. G2ZAHL (Guildford)
was another to have a fine QSO with ZD2RJO.

G6ZO reports ¢.w. activity from VQIAIW (21.15, "020),
FY7YF (20.30, "045), HH2CB (20.45, '055), ZS30W (21.00,
'100), VS9OM (20.30, ’025), CR5AR (21.00, '010), VPSEP
(19.15, '085), ZP9AY (19.15, '085), HKIFF (19.30, "090),
VS5GS (15.45 and 17.00, "005 and "030), 9K2AJ (15.45, "085),
KG4AU (19.45, "150), 9M2FR (17.00, "060), VPEDL (18.00,
'085), VPBCW (18.00, '060), CE9AF Antarctica (18.30,
'090), LA3SG/P (17.45, '075), DUIFM (15.45, "045) and
XEIAX (22,45, '040).

G3BHW used the key for QSOs with CE9AF (19.50, "090),
FB8ZZ (15.42, '085), PXI1PF (18.55, "060), VQYAIW (18.20,
'020), VS5AD (15.50, '095), VS5GS (15.20, '090), YAIAO
(16.25, "045), YALIW (17.00, "040) and 7GI1A (17.25, "030).
He hears that although YAIPB has had to return to the
U.S.A. due to an accident, YAIIW will probably persevere
with his plan to activate VU4 in November, VU35 in December
and ACS in January of 1960,

G3FPQ spoke with ISGN (17.40, *170), KB6BH (09.30,
*260), KHACQT (11.35, °260), PZ1AA (21.55, '180), VR2AZ
(07.30, "140), VS9AZA (18.35, "170), YAIIW (15.50, 120),
and exchanged c.w. reports with DUIFM (15.35, "040),
VQIAIW (17.33, ’030) and VS5AD (16.10, '060). G3DO
(Sutton Coldfield) got a rare one on 'phone when he talked
to UAOLO (09.10, “260) who is in Zone 19.

GW3AHN (Cardiff) worked CE9AF (18.00, °080),
FY7YF (19.45,°050), KH6DJL (19.20, '050), KM6BT (07.20,
'050), LA3SG/P (17.00, "025), MP4TAE (14.00, '150),
UAOKIA (09.00, °050), VP8DL (21.10, '090), VPSDM
(21.15, '090), VPSEP (18.50, "085), VQ9AIW (18.15, "030),
VSSGS (19.00, '050), VS9OM (19.00, "040), XZ2TH (15.50,
'050), 4S7FJ (16.20, '030) and 7G 1A (18.25, '050) on c.w. and
DUIAP (15.10, "200), FUBAC (10.35, "220), KB6BH (09.40,
270), KR6GF (17.20, '405 s.s.b.), MP4TAE (14.10, "150),

James Fitzgerald Jr., K4OJE, operates this near inscallation from his
homein Richmond, Virginia. Hisequipmentincludesa Hammarlund
receiver, Johnson transmitter and Gonset ** Communicator."
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Norman Miller, GIMVV, of Romford, Essex, obtained his Worked All

States certificare for 10m phone operation within one year of obtaining

his licence. His equipment includes g Minimitter transmitter and
converter and a G4ZU Minibeam.

VK9AD (08.50, '230), VR2BC (08.00, '215 and VS9OM
(17.50, "230) on 'phone. Not at all bad for 25 watts!

G3JAF used cow. for FQ8HI (21.13), 9GIBM (18.10),
VPSEP (18.30), XEIPJ (15.15), PXIPF (19.08), YQ3HD
(19.00), FP8BF (20.00), 7G1A (18.57) and a.m. for VP§DW
(21.00), VPBEP (18.30), FM7WU (19.50), DUIPAR (21.05),
MP4QAO (07.35), VR2DF (09.25), ISIPK (13.30), VS9AZA
(17.45), IM2GA (15.40) and VQG6AB (14.30).

G2PL (Wallington) worked FBSCD Comoro Is. (15.55,
'150), VSOOM (15.30, *100) on c.w. and VQ9AIW (20.00,
'050) and ZC5AF (15.30, '020) on a.m. G3YF reports a.m.
signals from KB6BH (10.00, '270), VP8DS (00.15, '180),
KG6AIM (14.30, '275), VS9OM (20.00, "100), and XWSAL
(14.30, '220). G6XL (Pudsey) worked VQOAIW (18.03, '015)
and ZD7SA (22.20, '085) on c.w. and VP2SL (22.00, '180)
and MP4TAE (14.30, *150) on a.m.

G8KS reports c.w. from CRSAR (19.40, '120), ZESIG
(16.25, "050), VQIAIW (19.35, "025), KM6BK (09.45, "070),
OX3NK (19.05, '092) and YP8EG South Orkneys (19.30,
'062), and on a.m. ZDIPB (19.45, '205), KB6BH (05.40,
*170), VS9OM (10.20, '140), VS9AF (13.00, 250), 9M2EK
(15.23, "260), FB8CD (18.00, "160), VPEDG (19.07, *163),
and VPSDM (19.00, "150).

A.1583 (Penryn) reports hearing 'phone signals from
FQBAF (16.42), ZD2ADS (14.05), HVICN (08.10), HH2CV
(21.10), VR2AZ (08.14), ZD7SA (21.00), HSIE (18.25),
FB8XX (18.00) and VS9OM (19.00).

B.R.S. 20317 reports c.w. signals from VQYAIW (19.00,
'020), YK2AD (13.26, '038), VP8DL (19.40, '020), YAIAO
(19.00, "030), VP8CW (20.55, "115), KZ5TD (23.00, "025),
KL7ALZ (23.00, '020), LAIVC/G (19.10, *090), VS5GS
(18.30, '044), FY7YF (19.48, '045), and EA6AM (18.55,
'020) while on phone he logged OQODM (19.20, "235),
ZS9G (19.15, '200), HIBGA (23.10, "225) with YQ9ERR
(18.45, "303) on s.s.b.

14 Mc/s

Although still a great nuisance, short skip sporadic E
propagation is now on the decline on this band, and the DX
much easier to winkle out than it was a couple of months ago.

G3YF (Chingford) reports c.w. signals from LA3SG/P
Jan Mayen (10.00, '025), LAING/P Jan Mayen (15.00, '045),
LA2TD/P Spitzbergen (14.45, *070), UHZK A A (08.30, *095),
VK9AD Norfolk Is. (08.00, '100), CP3CN (23.15, 006),
TGIA (22.30, '054), XZ2TH (21.00, '069), PXICH (10.15,
'050), FOSAC (08.45, "090), UJBAC (15.30, '030), UPOLS
North Pole (16.10, '060), and a.m. signals from VK9AD
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The European Band Plan

The Plan, which is voluntary and supported by all
LA.R.U. Societies in Europe, is as follows:

Frequency Band

3500— 3600 kefs
3600— 3800 ke/s
7000— 7050 kc/s
7050— 7150 ke/st
14000—14100 kefs
14100—14350 kefs
21000—21150 kefs
21150—21450 kefs
28000—28200 kefs Telegraphy nn‘ljy
28200—30000 kefs Telegraphy and Telephony

17100-7150 kefs shared with broadecasting which has priority

Type of Emission

Telegraphy only
Telephony only
Telegraphy only
Telegraphy and Telephony
Telegraphy only
Telegraphy and Telephony
Telegraphy only
Telegraphy and Telephony

(08.20, *120), VK7TR (08.20), and YSIMS (23.50, ’305).

G8KS (Kent) heard FB8XX Kerguelen (16.40, ’028),
OY2H (09.15, '010), 3A2AE (13.45, '020), DU7SY (14.15,
’020), LA3SG/P (16.30, *090), XZ2TH (16.38, '070), YAIAO
(17.20, *050), KX6CO (18.25, '020), VQSEK (18.30, 010),
UMBSKAD (18.35, '080), KV4AG (22.55, '045), KR6LF
(18.50, '060) and LAING/P (15.30, ’080) on c.w. with
ZETJR (17.36, '330), VQY9ERR (18.15, '300), PY7SC
Fernando de Noronha (23.07, '297), and KC4USB (23.46,
’270) on s.s.b.

G620 reports c.w. signals from LAING/P (18.45, "084),
FB8ZZ New Amsterdam (17,00, °005), FK8AW (07.00-10.00,
°030 and 335), MP4BCU (21.45, '013), FB8XX Kerguelen Is.
(17.30, *030), FBSCE (17.30, '025), KC4USB (06.00, *325),
3A2AE (17.15, '060), ZCTAS (17.45, "055), KG6AIF (19.30,
'030), FP8BG (20.30, '055), YAIAO (17.45, "090), FR7ZD
(17.00, '095), FO8AB (06.45, '330), ZKI1AK (07.00, 010),
PXICH (07.00, "010), LASFG/P Spitzbergen (20.30, *080),
LA3SG/P (17.45, *020), DU9JO (20,00, 090), BVIUSB
(19.30, ’050), VP2LO (22.15, 015), YP8BJ (23.15, "010) and
7G1A (06.00, '045). Jim says that ZC7AS is probably a
pirate as his signals do not peak in the right direction, but he
giw:]sl a QhTH, which is listed in the usual place just in case he
is all right.

G3BHW (Margate) reports cw. from CP3CN (23.22,
'095), FPBAP (20.08, '020), FP8BG (18.00, '080), HH2GR
(23.15, "080), LA3SG/P (08.45, *090), VP2GAK (22.50, *095),
VS9OM (19.22, "085), and 3A2AE (22.07, '060). G3FPQ
reports the following stations using s.s.b.: ISGN (17.42, *320),
BVIUSE (18.55, '310) and VQI9ERR (18.03, *300) and on c.w,
UMSAD (18.08, '030), K6GNL/KWS6 (09.13, "045), XZ2TH
(18.20, '040) and YAIIW (17.43, *320). G3JAF reports
working VPSEP (19.30), PXIPF (19.10), VP5AB (07.25) and
JAZAE (17.48). G3DO used ¢.w. to QSO ZL3VB of Chatham
Island (07.50, *100) and LA3SG/P (09.55, "090). GW3AHN
is the only other station reporting having worked ZL3VB
(08.13, *100).

lan Turner VE2BAT (ex VS7IT, G3DGN) of Quebec,
heard VP3IG (00.05), VP9H (03.00), VP2DA (11.30, "180),
VPTPG (02.05), YNIBS (04.00), VP31G (03.00) and VP4LA
(23.10), all on a.m.

With the aid of the old Zepp aerial slung out of the window
and about 15 ft. above ground G3AAE worked VPSEP
(20.17, *050), XZ2TH (17.30, "015), LA3SG/P (17.52, 070),
FP8BG (17.08, "020), 9M2GE his first * G ” (15.42, '002),
LAIVC/G (19.18, "012), FY7YF (21.14, '002) and YA1AO
(20.40, '090), soon after moving to the new QTH.

B.R.S5.20317 (Bromiey) offers the first clue of the present
whereabouts of the OK7 world-wide expedition when he
reports hearing OK7HZ/ODS from the Lebanon. He also
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reports hearing FBS8ZZ (16.15, "040), VKIWP, Territory of
New Guinea (11.50, '065), PY9EJ (21.13, '025), KV4BQ
(21.20, ’030), FP8BG (19.00, "026), KG6AIF (19.40, '050),
VPSEP (19.42, '053), 7G1A (19.50, '052), LABFG/P (20.15,
’054), FBSCE (18.10, '070), UMBKARB (18.15, "070), JZOHA
(18.25, '032), VQSAD (16.00, '089) and HH2ZAR (22.43,
'004) on c.w. and KG4AL (23.15, "210) on a.m.

7 Mc/s and Below

G3KZR (North London) used 7 Mc/s cw. to work
VK3IYD (20.00), UNIKAA (00.45) and VE3CFU (05.45)
while he heard 3A2BZ, UL7JA (20.53), F2CB/FC (22.35),
TF5TP (20.00), KP4PZ (03.00, RST599), CM2NI (02.30) and
various UA9s. In addition he overheard VP4WD’s first
QSO with Europe: with an HAS.

B.R.S.20317 reports 7 Mc/s c.w. signals from VQ3HD
(19.55, '015), LUGFBF (23.30, '015), and UAOAG (23.50,
'001).

G2PL worked OKIWR at 21.12 on 1,820 ke/s.

Late News

In a letter dated August 31, ZS6IF says that he will be
operating from Basutoland (ZS8) between December 12 and
20. He will operate round the clock, mainly on 14 Mc/s, but
possibly on 21 Mc/s as well. Crystals available are 7,005,
7,007, 7,028 and 7,033 kc/s but operation will be concentrated
at the low end of the band. A second station may operate on
s.s.b, simultaneously provided the necessary gear and a
second operator can be found. The call-sign will probably be
ZS6IF/8.

Mary Garlow, K6QPG/KW6, who is currently very active
from Wake Island, wriles to point out that KW6 operations,
in common with most other U.S. possessions, are confined to
the American ’phone band frequencies. Mary says that on
one day between 12.00 and 14.00 G.M.T. recently she
called G3HJD, G5SUF, G8CD, G3YF and G3HFD without
suceess, and presumes that they did not tune the American
*phone band.

From G3DO we learn that YK9AD is leaving Norfolk
Island in October, but VK9RH will continue to be active from
there. G3DO also says that during a QSO with VS9AZ he
found he was talking to Stan Crow of ZD8SC, VP5SC and
VQ4SC fame.

Via the West Gulf DX Club comes the following: YR3AC
is active from Christmas Island for about one hour per day;
VQIAIW made 1,946 contacts, all of which will be confirmed
—G3AAE, who had contact number 3, has already received
VQIAIW’s QSL; Danny Weil is expected to be active from
the Bahamas as VPT7VB for about 10 days in the near future.
VEG6AEE/SU will replace VE3EGD/SU who was expected to
leave the Gaza strip at the end of September. VS5JA is now
in Persia, and laments the ban on amateur transmitting in
that country. ISGN, who made 300 s.s.b. contacts with 65
countries, is passing W6UOU's 10 watt rig on to VQG6AB.

* * *

And so we come to the end of another ** Three Weeks on
the Air.” Please keep the information coming. Deadlines
are October 9, October 31 and November 21. 73 and the best
of DX.

U.S. Phone Bands

U S. amateurs are only permitied to use phone in the
. following segments of the h.f. bands: 3-8-4 Mc/s,
7-2-7-3 Mcfs, 14:2-14-30 Mc/s, 21-25-21-45 Mc/s and 28-5-
29-7 Mc/s.
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Further Modification
of the W.S.19

By D. P. J. MEAD (G3IDM)*

HE No. 19 Set in its original form uses control grid
modulation, and while this, in the writer's case, is quite
satisfactory as it stands, especially if the 19 set is used as a
semi-portable, self-contained unit, it was felt that it would be
an advantage if the ¢.w. power could be used with an external
modulator for operation from a fixed position, so that full
power could be used in the home station, for instance, without
sacrificing the lower power, self-contained operation for
working from an alternative address. After studying the
circuit it was realized that the necessary modification would
be electrically simple, but would require care physically
because of the close proximity of other components and the
chassis.

The control switch has three positions—PHONE, C.w. and
m.c.w.—and it was decided to use the m.c.w. position to
effect the necessary changes. The extra components needed
are a relay to operate from the h.t. line (through a droperzF
resistor) having two sets of contacts, both normally closed,
and a small audio choke, plus, of course, a suitable modulator
and its power supplies.

A six pole change-over relay was substituted for the two
existing ones and the new relay was mounted on the original
bracket. The small audio choke (from a defunct T.1154) was
mounted on the back apron of the chassis.

Switching Alterations

To get at the switch wafers, first undo the screws holding
the 807 valveholder so that it can be moved to one side, then
loosen the nut holding the switch to the panel so that the

Fig. 1. Diagram of the switch

ifers. he modifications to
the tag wires are described in
the rext.

4 3 CHASSIS
SIDE

switch assembly is free to be turned. If patience, care and
attention are then exercised, the alterations can be carried
out. The control switch has three wafers, each three pole
three way (S7TA/1 to 9 for the benefit of those who have the
circuit diagram. The diagram, however is not necessary for
the purpose of this article). The wafers are shown in Fig, 1
and coded A, B and C. Cis the wafer nearest the front panel
and A the one furthest away; the contacts are numbered 1 to
12 on each wafer as shown in Fig. 1. The modifications to the
switch are as follows:

(i) Al, A2, no change. A3 disconnect wire. A4, AS no
change. A6, A7, connect together. AS. A9, nochange. AlOQ,
All, disconnect wire from All and connect A10 and All
together. A12, no change.

(i) Bl, B2, no change. B3, connect to relay solenoid
through suitable voltage dropping resistor and connect the
other end of the solenoid to chassis. B4, B5, B6, B7, B8, B9,
B10, B11, B12, no change.

*“ Hamsdene " 28 Hillerest Avenue, Chertsey, Surrey.
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TO PLUG ON
PANEL FOR
EXTERNAL
i MODULATION
"
A TO 500 VOLT
V SUPPLY
>

FROM S7A/[1

-0
n
o]
>
AAAAA
)0
]
0

RELAY
SOLENQID

VOLTAGE
DROPPING

RESISTOR 7O TAG 3 ON
SWITCH WAFER B

Fig. 2. Circuit arrangement of the relay and pra. wiring modifications

(iii) CI, C2, C3, C4, C5, C6, no change. C7, disconnect
wire. C8, C9, C10, Cl1, CI2, no change.

Modification to Screen Feed

The h.t. feed to the screen grid of the 807 should be broken
on the h.t. side of the 100 ohm parasitic stopper (R20A),
and the audio choke wired in. One set of relay contacts
should be wired across the choke so that when the contacts
open the choke is in circuit, so enabling the screen to follow
any modulation applied to the anode.

The revised p.a. circuit is shown in Fig. 2.

Applying Modulation

The 500 volt h.t. line to the p.a. valve should be broken and
the other set of relay contacts inserted. A pair of wires, one
from each side of the relay contacts, are taken to a suitable
panel plug to enable the modulation to be applied in series
with the h.t. to the p.a. In the writer's case a Belling-Lee 5-
pin plug has been fitted in the hole in the top left-hand corner
of the panel.

Tech-Teaser

RE}_\DERS who solved previous “ Tech-Teasers ™" may be
interested to attempt the following:

A three-position key switch is to be employed as a wave-
change switch for a long, medium and short wave test
oscillator which uses a Hartley circuit. Twelve contacts
are available as shown below. When the lever is in the

= ’
8
=y =i
c 4 10
-] 12

L3

\ L2

:;'!.i-c_l[dle position, the contacts making are 2-3, 4-5, 8-9 and
The tuning condenser has to be connected across the coils

L1,L2and L3 in turn. The centre-taps are all earthed. How

is it done? GS5KT.
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NATIONAL FIELD DAY 1959—COMPLETE RESULTS

14

|
Total |

Call-sign(s 1-8 35 7 14 21 28  Total | posn. Group, Club, Society, etc. Call-sign(s) | 18 35 7 21 28
i ] Groupc Cluly Sodety; eve; \ Asins T o, | Mc/s | Mcs | Mejs | Mefs | Mcjs | Mcfs \ Points ’ i Astnt BStn. | Mcjs | Mcs | Mcjs | Mc/s | Mc/s | Mcjs | Points |
Pes. | Pes. | Pes. | Ps. | Pts. | Pis. _ oy (- STl h Pts. | Pts. | Pts. | Pts. | Pts, | Pts. |
| Gravesend Amateur Radio Society | G6VC G3IEW 162*%| 320*| 566 240 215%| & outhgate, Finchley istrict
2 | Stourbridge & District Group ... | G3IBMY GBGF 278: 313 413 : 374 125%| 24 " :33; - ThGrou% e gngA il :gg: 3@(3): :I;%g * J E — || = I 2%?
3 | Wirral Radio Society | G2AMV  GBBM 243 . 273 294 ¢ ggg “ :13543 3— 551 & |5 alrer.l era Srcuept ks Hp(l sl | 3 - = [ 627
il el ey GzFD%R é?éla * | ggg %;‘I‘ *| 265 204 * 33 1461 59 P?tlas:aut ni&l?)isg:i‘ctyGrau | GW2HIY GVV3FJI I1*] 242* |95 131 2% — | 6l
S | et e Rabio Clb | GW2FRB GY | . | s« | & | Harlow & District Group ... | GIERN ~ G6UT | 146+| 333%| 90 | 32 | 3 | — | e04
¢ | Port Talbot & District Radio Club | GW2FRB GW3BQY | 235 . 254 375 : 500 54 3 5 1423 | Mar owr ‘ 15:89: .rmapd‘ |
| I | Erodes Seghy | o oA ol 2 | Tael 20 | el B | [ © S T G3CZO G3ATK | 143+ 228 | 73 | 150% 3% — | 597
8 | Cambridge Group G8PB G5DQ | == 380 & 3 | i | s EO&:E YA = 4 o 5 St Dl BB, s - o
I 9 | Norwood & South London Graup G3IlIR G2LW | 203 =1 309 % 1298 . 383 | 92%| 33 " 1288 | 218 2 rra;eur dl IOG u o= — I et B B s — — g
10 | City & County of Bristol Group | G6RB  G6GN 194 2 283 358 . 277 ”i;? .| gg :ﬂ; 1 2|2 ern: ayt n (?,’-en ent Group ... GaMe G?IZG | 585 - i Ml - - 2
11 | Medway Group G2ZP  G2BP 145 287 361 266 outhamp onG oup g s | io, | =] 4
12 | Oxford & District Amateur Radio | I 65 | East Molesey Group 5LC | —. 1 &
Society . G8PX G2DU 248 *| 354*| 307 149 94 26*% 1178 6; Dundee Group GM3EUY g;‘lﬁ-m 104 * | f‘g’g 33‘2‘ * 92 " | 48 | — | .553:
6 East Ham Group ... : — [ [ —_ -
? Cér;rc‘?:l:‘;' C!1'a.se Amatelﬂ‘ Radlo. G3ABG G4CP 233*| 332%( 398 136 54 24*| 1177 | — | Luton Radio CIEbI | G3KAA —_ 227 * l 291 * 5 — — — 523
14 | Norwich & District Group G3JPT  G3IVH 201 : 322 394 " 124 %| 103 : — 1144 zg ?I:gfr; V\:chug-tll;e G:oui o | GBIK — 10B*| lé2+| 248*% — - | - 518
I5 | Edgware & Hendon Group GSFG  G2IM 123%/ 289 3?0 %g Igg 30 : :;% | e mc Dijerdct Amicaiir core — I D st B | _ .
16 | Mitcham Grouﬁ G3NFA  G3HQX 226‘ 3|9* 66 ol = & abnod OCLIJE y -
17 | Reigate & Redhill Group G3IDN G2AJS %éél. * 2:3 g gg; ?;; Iig : ?; : :% — aSr:c:t ge niversity ireless _ S _ 5 i B is | B coc
19 ?:lﬁ:tgr:sgzugroup" CoPE  GAVE 220+ 401 | 310%| 58 | 33%| 31 | 1053 | 70 |Reading Amateur Radio Civb .. | GSHZ  — 138*| 172+ 193*| — | — | — | 503
20 | Cheltenham Group G3CGD G3YZ 01+ 227% 123+ 342 | 181 | 45 \ 1019 ;5 Boston Group .. . | G6GH  — 137 + | 29+ 138%| — | = | = |
Brighton & Hove Group G3YY  G2FAD 220*%| 229 291 130 145 1015 est Kent Amateur Radio | | .
| = Bury & Rossendale Group G2GA  G3KMM 175%] 211 392+ 137 88 12 =1 l0I5 i | Soclety& = ™ — G2uJ - 155 254 7 | — —_ 486
" ' Ba;::::yca;u?stnct Ly G3ABS GS5IV 207 % 287 294*| 167 46+ — 1001 | l;ga?l?Some:mT o G3KIN — 193%| 143%| 147*| — — —_ 483
R - Il S * = * =z ==
24 | Grimsby Amateur Ra:io S;ocmty G4XC G2uUB 188+ 301 244 152 102*| — 987 ;'51 Eﬁlﬁﬁng‘:‘dg%kILnbg Grcup g;léﬁ{l;z St :gg : izgg i =d Izg = | = :;;
o L:;e‘rjpoglogule?istrlu o G8DI G6YQ 169 320*| 322 133 A1 — 985 ‘J 76 | Dorking & District Radio Socnety G3LBA — 206*| I86% — 63 * — — | 455
e | G 4 G8GG GS5ND 185 *| 321 278* 156 2% — 982 77 | Wolverton Amateur Radio Society | GILCS — 178 % | 234* 23 * —_ — | 435
A | e & Dl 174%| 271 327 * 74*%| 134 — 980 , 78 | Hull & District Radio Societ G3EFR — 135 # 9*| 285* — — — 429
27 | Coulsdon & Dls:rICt&rloup i G2DN  G3DVQ ol Rt y 3Ef B 3 k. 288 = = ~ | @
® Ag:ahBéf:;ford & = .. | G5LQ  G3llU 160 *| 257*%| 386 129 12 —*| 944 | 80 | York Amateur Radio Socnety | GIHWW  — 135%| |62%| 107*| — = ) = 334
29 | South Birmingham Group .. | G3JAO G3ITH 219 : 297 292 : 132 —: — 940 g:l2 Eo{ghﬁ;lgm Group \ G?FD G4BD @ b ﬂ; ) |;g X = i& = | 38:8!
30 | Scunthorpe Group i .. | GIWR G3KNU 63 J 241 267 y 207 | '2,; %4 ;;2 o Nn ie s (Euup GEU [ o 2 — | = | -
31 [ABerets Tows Sroup ss o |k g;*gpem 19: +| 269+| 368 | 190%| 41 | = | B85 | &4 | Welwyn Garden City Group GSUM  — 06| 148*| 13*| — | = | = | 3
g% §E1?22.’J’ lc’;g:'auc"":'u.’.’. - | gglﬁm GS5TO 195+ 210*| 259 | 148 65*| — 877 85 | Clifton Amateur Radio Society ... | G3IGHN — Is3¢| — | 187*| 17| — | — 357
34 | Cardiff & ?enarth Gmups . | GW8AM GWA4FW 221: ;67 * %7? . l;g :2 * - g;g g6 ?::;IéuMan&chsf::agagi;:;:E ... | G3FVA — 146 *| 127 = T — = | = 350
| £ P Groupt ... | &isy . C3eBR 2ie| 2| 2 | 26 | — | —+| e Radio Society GILLK  — 96*| 178%| 76*| — | — | — | 3%0
36 | Torbay Amate\:r Radio Sm:lety ... | G3IGDW G3NJA 205*| 154 321 *| 105 59 27+ 871 88 | Stevenage & District Group — G3FAU — 143 157 49 = 349
37 | Portsmouth & District Group ... | G6NZ  GEWS 242+ 251 *| 303 . 4* 35 L 27 862 89 Mcgay. Nanr& & Banff Joint — o N _ _ B i
38 | Sutton & Cheam Radio Socnety ews | G4DH G8DF 204 *| 262 253 102 . 6 : 2 ng o | oulLtles r;up R d =
39 | Leicester Group ... ... | G3LRS  G2DSF 138*| 326 282 53 — — 7 a(\r:flrl\; ourne Amateur Radio — . sanl mexl wewl . _ 139
W [/ Shintas Ameges Radio G3ELP G3LKZ T4*| 216 257 *| 18l 69 —* 797 9l Plymouth Radio Club G3GRA G3JYB 27 % 92 18%| 158 42 — 337
41 G Cll:b‘r mouch and Lowestoft — | Chester Group || ... G3IHEU G3ATZ 56 % 104 166 * 9 —_* - 335
& Beccl GIUK  G6ZG 190+« 265 | 183 | 138%| 12¢| — | 788 | 92 | North Kent Radio Society GIENT — 7+ 180¢| 103*| — | — | — | 330
Exﬁtsreglr‘;sugﬁmu " G3lw  G3ID 134=| 255 225+ 114 54% — 782 93 | Ayrshire Group GM2UU GM3NIN 78 * 54*| 119 : 73 - — g%;
2 94 | Bradford Group GIKEP  — ol*| 175%| s1*| — | — | —
bl - s Radio G3AWL G3CHIJ 76*| 222 232%| 225 4% — 769 95 | Pontypcol Group .. GW3LDCGW3Al | 126*| 100*| 50 — 6 —_ 282
e . v 76+ 282 | 252%| 41 | 6% — | 75 | — | Southport Radio Society§ GIART  — s 171% 64*| — | — | — | 246
hi Da?b”%GmP el | gla;{sm gnsnfn Is‘z‘ €191 | 245¢| 243 | —* — | 74 } 9 Flnsbupr?r Park Group " GUZX  — 23l 13 5 = - = 240
il Hoiestictry . . | GIFKH  — 158+ 249%| 312%| — | — | — | 719 | 97 | Aberdeen Amateur Radio Socnety GM3BSQ — | 102¢| — | 126*| o+ — | — | 238
| ontefract A tei | 98 | Dunfermline Group ... .| —  GM3EGU 9% | 14 | 10| — | — | 220
il oot ! G3Us — 204%| 213*| 292* — — — 709 99 | Stroud Group 2 o | GSZK —_ ]OI * 24 * — — — —_ 125
47 Co?clz-::r; Group ... . GINBQ — 220%| 255% 219*| — | — | — | €94 | 100 | Bedford Group ... - | G40OL = 6* 13+ = | = | —*| = 19
Bath and Wells & Disl:rn:l: Groups G2ZR G3EIW 183 %| 191 140 110 * 35 24 * 683 101 Stoke-on-Trent Radio Society —_ G3UD — | o7 — — — — 107
©{| lford Group v GIRE GIHIW | I77+) 256+ 6% 44 | — | — | &8 heames
* — 5
g? E:::.i:d&GB?;f.ct Radio Club gg:‘(;: GB—BTU Igg | 247%| 234¥| — — — 666 |! t Derby & District Amateur Radio Society (G3ERD) and Derby Short Wave Experimental Society
52 [ Ballymena Group .. .. | GI3FIA  GI3DZE 40| 25 | 280 | 300%| 18 | —*| 663 s OO
53 | Stockport Radio Society e | — G3NBN R 352 . 293 S 3 | — 64? | } Lx:essﬂgo er declaration.
| 54 [ Gloucester Group . .. | G3MA s 206+ 213+| 218 —_ - | \ 64 § Lies entry. feonde . '
| 55 Lothians Radio Society GM3UM GM3BQO 72 210 ‘ 259 \ I 91 | — 643 | Non-entrant—for information only.
| | 1 |
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European V.H.F. Contest—Transatlantic Tests
—Two Metres Wide Open

By F. G. LAMBETH (G2AIW) *

ONDITIONS during the European V.H.F, Contest were
excellent for the greater part of the time, although the
area of optimum propagation appeared to end at the
German/Dutch border. However, many Dutch stations said
that activity in Germany appeared to be low. Suffice it to say
that many Dutch and Belgian stations were worked by Gs
as also were some GMs, GC2FZC, GI3GXP, EI2ZW and
F8MX, showing that the DX area was quite widespread.
A few stations were heard calling a DL but otherwise German
stations were not in the British picture at all.

The portable stations appeared to be doing very well;
G2DTO/P in the south, who seemed to be on all the time,
had more than 150 contacts, most of them apparently DX.
1t is only surprising that much more QRM was not heard on
the band, although the Saturday night session was very
lively. There is no news of any Scandinavians during the
Contest period, although ironically enough LAs were worked
in the South of England four hours after the Contest ended!
A conclusion reached by G2AIW is that there is still room
for much more co-operation in this event; there is great fun
to be had from it, quite apart from the activity angle.

Transatlantic Tests

G4CP has forwarded a letter received from W2TTM
(Morgan, N.J.) who draws attention to the * 1,000 Mile
Club ™ and its certificate which is available to v.h.f. men who
reach this far out in a QSO.

In the course of an interesting letter, W2TTM says that it
is a continual source of wonder to him that the Atlantic has
not yet been spanned on 2m. He thinks that one of the
reasons is lack of interest on the part of Europeans.

EI2W is to carry out tests in 1960 irom Clews Bay but it is
not generally easy for the rest of us in Europe to set up the
somewhat claborate gear necessary, aud to find the time for
sustained efforts. (Is this really so ?—Ebi1or). Admittedly,
only a few stations are in the excellent positions generally
assumed necessary for such tesis, but in any case a clear take-
off to North America does mean locating the station in
Cornwall, Ireland or Scotland.

The success of WENLZ and KH6UK in setting up the
world records for 144 and 220 Mc/s was in no small part due
to their system of carrying out regular tests coupled with a
liaison circuit on 14 Mc/s. The co-ordination possible with
such an arrangement eliminates much fruitless searching
and listening—knowing the other participating station is in
fact transmitting or receiving at the correct time is a great
help in carrying out the tests.

W2TTM wants a partner for similar tests across the
Atlantic. His station is situated on the coast of New Jersey,
200 ft. above Raritan Bay. The transmitter uses a pair of
4X250B tetrodes, running ** near the limit »" with 78 per cent
efficiency, feeding a pair of 24 ft. Yagis, 13 element each,

* V.H.F. Manager, 21 Bridge Way, Whitton, Twickenham, Middlesex.
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spaced 16 fl. apart. A pair of WE-417A planar triodes are
used in the crystal controlled converter with a Collins 75A3
as the tunable i.f.

G3HBW is already co-operating with W2CXY but so far
there has been no contact, but he lives in hope.

CO2VY is another who wants to carry out 2m tests with
G stations. He is building a beam aerial comprising six
10 element Yagis stacked two-over-two-over-two. His
frequency is 144-986 Mc/s and he is on the band daily from
01.00 G.M.T.

Two Metre News

B.R.S.20133 (Melton Mowbray) says ** not a good contest
and found little, ** as usual,” coming from the south though
one or two continentals appeared, which compensated for

)

V.H.F./UHF.S.HF.
Two-Way Records

50 Mc/s*

LU3EX—]A6FR 12,000 miles—March 24, 1956

70/72 Mc/s

GSKW—FAQVN 1,186 miles—June 22, 1958
144 Mc/s

WENLZ—KH6UK 2,540 miles—July 8, 1957

(European Record GSNF—I1KDB 1,084 miles,
June 14, 1959)

220 Mec/s*
WENLZ—KH6UK 2,540 miles—]June 22, 1959 )
420 Mc/s )
G3KEQ—SM6ANR 651 miles—]June 12, 1959
1250 Mc/s
W6DQJ/6—K6AXN/6 400 miles—]June 14, 1959
2300 Mc/s
WIFE/6—WBVIX/6 190 miles—]June 9, 1956
3300 Mc/s*
WE6IFE/6—W6VIX/6 190 miles—]June 9, 1959
5650 Mc/s
W6VIX/6—K6MBL 34 miles—October 12, 1957

10,000 Mc/s
HBIFU—HBI1]JP 139 miles—July 18, 1953

21,000 Mc/s*
WINVL/2—WS9SAD/2 800 feet—May 18, 1948

* Not assigned to radio amateurs in the UK.

R.S5.G,B. BULLETIN SEPTEMBER, 1959



much, but activity was low—"20133 estimates no more than
65 active stations in this country. The over-50 mile stations
most consistently heard were F3LF, G3GTW, G3HBW,
G5YV, GW3KMT/P and PEIPL.

When working G60X recently, SP6CT gave his location
reference as “* HK29A ” which refers to a continental
method of location of which more may be heard later. With
the correct map it was no trouble at all to locate the position
of Snezka.

EI2ZW (Dublin) found conditions extremely good during
the v.h.f. contest: 35 contacts were made including F3LP,
who was a RS59 signal for three hours on the Sunday
afternoon. Stations worked included G3IFAN, GM3EGW,
G2ADZ, GM2FXN (Angus), GM3GUO/P (Kirkcud-
brightshire), G3IHBW, G8VZ, G6XA, G3IENY, G5DW,
G3EGK, G3IKV/A and G5YV. F8MX was another good
signal. This will give some idea of the range which was
roughly 350/400 miles.

G3FZL (Forest Hill) was surprised and pleased to en-
counter LA9T, LA3AA and LASRB on September 6 in the
evening affer the Contest ended. Some of these stations were
also worked by G2XV, G3KEQ and G8GP. Such contacts
are no longer records, but still among the most difficult to
achieve.

It is pretty certain that conditions recently during the long
spell of anti-cyclonic weather have been consistently good,
sometimes excellent, but it is also a sad fact that there have
not always been many people on to take advantage of them.
The skeds seem to have been fruitful enough, and the
stations one classes as ** regulars " are nearly always audible
at good strength. One would have thought that the band
would be full, but this still does not happen very frequently.

G3HWR (Hampstead, N.W.3) was still under the delusion,
during the Contest on September 5-6, that Europe could not
really be raised from his location, and only F8MX and
F3LP were worked. Conditions were good to the west and
the Contest all in all was very enjoyable. During the week
ending September 13, PA, ON, and DL were worked easily
and the conclusion has been reached that an overhanging hill
is a psychological rather than an electromagnetic barrier.
The beam was pointed squarely into its side and there was
the DX!

G3HWR found the following stations consistent during
the month. G3EHY (Banwell), $5-89-4- on 144-85 Mc/s;
G3IKHA (Bristol) S4-59-+ on 145-49 Mc/s; G6GN (Bristol),
S7-S9 on 144-34 Mc/s; G3ABH (nr. Poole, Dorset), S3-59
on 145-33 Mc/s; GW3ATM (nr. Chepstow), S5-S9-+ on
144-20 Mc/s; GC2FZC (Guernsey), S5-S8 on 145-45 Mc/s.

B.R.S.22400 (Histon, Cambs.) has sent a remarkable list
of PAs, ONs and DJ/DLs heard from 20.00-00.30 G.M.T.
on the night of September 12/13,

G3JGJ of Pepperdon, Moretonhampstead, Devon (hope
he never has to put that lot on the key all at once—G2AIW),
is now settled and working on a 24 volt d.c. supply, and is
running the same input as when he had the mains. So far,
using the same 4 element Yagi at 25 ft. the results have been
quite satisfactory. G3HBW was worked on September | and
GC2FZC on September 3—both contacts RS59-+. On
September 6 a contact was made with G60OX at 559. The
sked with GC2FZC has been resumed and five QSOs had
been made up to September 11.

B.R.S.3856 (Petts Wood) reports that PAOLQ was heard
at S6 on September 7 as well as the first ONs ever logged.
This was between 21.25/21.45 G.M.T. but G3IWL informed
3856 that conditions had been much better earlier that
evening. G3EMU (Canterbury) was heard for the first time
the same night. The day of days, however, was September
12. On that day ten PAs were heard: at 19.30 G.M.T. they
averaged S7/8. Several were at §9 around 20.00 G.M.T.
after which they began to fall away, although PAOEZ was a
good signal (S8) until 21.15. Around 21.00, F and ON
stations were heard at S6/7. The receiving equipment is an
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The 30 ft. aluminium parabola aerial used at the Eitel-McCullough
Ine, factory in San Carlos, California, for the reception of signals from
a site near Fairbanks, Alaska, on April I, 1959.

old RF26 converted into a BC455 with an odd length of wire
as aerial 12 ft. above ground in the roof of the garage!
September 14 produced the first G-DX over 60 miles—
G2CIW S6/7 (Birmingham) and GIMED (S5) Northwich.

Two Metre News from Wales

GW3MFY (Bridgend) was pleased with the first = post-
strike ”* BULLETIN, and thought the smaller print was a brain
wave, with its obvious advantage of *“ more in the same
space.” Conditions during the period July 20/August 28
inclusive were mostly good, but the percentage of replies to
CQs and calls was “abysmally™ low, With an average of
18 calls per evening GW3MFY was lucky sometimes to get
one QSO! This may seem fantastic to anyone in the Midlands
or Manchester areas, but it is no exaggeration in South Wales
—or North Devon for that matter (* ask GZADZ in
Mortehoe,” says GW3IMFY). However, four phone QSOs
were made with FSMX and GW2HIY (Anglesey) was heard
R2-5 S2-3 on July 24 but closed down before a QSO could be
attempted. G3100 (Oswestry) and G6XX (Yorks.) were
heard working G3EHY on August 2 and 5 respectively.
G3KEQ has been worked and G3HBW heard several nights
calling IIACT and YUIHK presumably on meteor scatter
skeds. On August 16, conditions were excellent to the north.
GIIGXP was 59 at about 22.15 G.M.T. and was later
worked on c.w. F8MX, worked later, said that GW3IMFY
and GI3GXP were the only stations he could hear! GW3IMFY
now logs more stations than he can work as a result of
placing a new A2521 pre-amp. in front of the cascode
ECC84. He is interested in arranging skeds with anyone who
can read an S3 signal; time preferably after 22.00 G.M.T.

GW2FVZ/P was located 800 ft. above Prestatyn for the
whole 24 hours of the v.h.f. contest on September 5-6.
Most of the operating was done by GW2FVZ, GW3FIJI and
GW3JGA. Activity was found to be very good, and com-
petition was high for the continentals (the first ever logged
or worked by the group) but very little c.w. was heard
coming from the Continent. In all, B,R.S.20284 says 82
stations were worked, a very good list.

G3HLW (Bournemouth) operates portable on 2m either at
Southbourne or at St. Catherine's Hill, Christchurch, with
equipment measuring 7 in. ¥ 44 in, % 44 in. and comprising
a Z77 p.a, modulated by a 6BW6. The aerial is a 5 element
Yagi usually 9 ft. high. The Z77 produces + watt output, and
the idea is to prove that this power and a good aerial are all
that is needed for success on 2m. Stations over a hundred
miles away are frequently worked, On September 6, GC2FZC



reported signals 59, FALP 58 and G60X 59. GC2FZC was
also worked on the 7th and 8th. On the 8th only the driven
element of the beam was used on the car near Poole, Dorset.
G3HLW’s frequency is 144-8 Mc/s and operation times
normally Mondays, Wednesdays and Fridays from 20.00-
22.00 clock time.

Two Metre News from the Continent

LA9T (Moss, Oslo) had a fair time during August, in
company with LASMC, LA3AA, LA4YG, LA4VC, and
LABRB, who have worked many SMs, OZs and PAOHRX.
Some weak DLs were heard. Remember, such QSOs are not
normally easy, by reason of geographical limitations. The
latest session was on September 1 when LA9T, LA4VC and
LASRB worked several OZ and SM stations.

LAYT in a later letter, reported that conditions started
excellently in September, with SMs and OZs worked, a high-
light being LA4VC’s QSO on September 5 with DL6QS, but
the marvellous opening of September 6 was quite unexpected.
Having heard British f.m. stations on 96 Mc/s, and un-
identified (English language) signals between 146 and 147
Mc/s, LAYT started calling G stations, LASRB and LA3AA
joining in later. G2XV, G2FIR, G3CO, G3CCH, G3FZL,
G3IT, G3JAM, G3KEQ, G3LTF, G5LL, G6NB and
GBGP were worked.

SP6CT (Snezka) heard an OZ station recently and worked
OE3AS and several DLs and OKs. SPSFW had a contact
with OK2BJH (430 km.) and heard OK2YCG (500 km.).

Polish Two Metre Band Plan

Polish amateurs have adopted a new plan for the 2m band
which includes segments for special purposes (meteor scatter
tests, s.s.b., beacon stations), The details are as follows:
144-144-025 Mc/s—special purposes: 144-025-144-2 Mc/s—
SP3; 144:2-144-45 Mc/s—SP6; 144:45-144-7 Mc/s—SP2;
144:7-144:95 Mc/s—SP4, SP5; 144:95-145-05 Mc/s—special
purposes; 145:05-145-2 Mc/s—SP1; 145-2-145-7 Mc/s—SP9;
145:7—145-85 Mc/s—SP7; 145-85-145-975 Mc/s—SP8;
145:975-146 Mc/s—special purposes.

Grand Opening on 2m

The evening and night of September 12 produced one of
the best openings to the Continent since October 1958, A
notable feature was the tremendous strength of near conti-
nental stations up to about 250 miles. Some were heard and
worked which had seldom or never been heard before by
stations which normally do not even hear continentals!
G3FZL reports that DL3FM was an outstanding signal
from Germany while PAs and ONs almost swamped the
band. SM6ANR and SM6PU were the best from Scandi-
navia and OZ stations were there, 100.

G3BGL (Woolhampton, Reading) found so many con-
tinentals at high signal strengths that G stations were pushed
into the background.

G60X (Egham) worked SMGANR SM6PU and OZINH,
his total score during the evening being two SMs, one 0z,
five ONs, seven PAs and six DJ/DLs. A second QSO, making

V.H.F. Q@SY

Members who wish to acquire or dispose of crystals in connection
with the revision of the British Isles Two Metre Zone Plan an-
nounced in March 1959 are invited to send details to ** V.H.F.
QSY."” R.S.G.B. Bulletin.

Crystals Offered
By G8CVY, The Larches, Wetherall, Carlisle, Cum-
berland. 8040 ke/s, ¥ in. spacing (two available).

Crystals Required
By GBCV, as above. Any type suitable for Zone 9
(8100 to BI I kcfs.).
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seven in all, was made with one of the German stations.
Another interesting QSO by G60X occurred on September 9
when F3YX/M, in the Alps near the Swiss Border, was
raised on phone at S9.

G3HBW (Bushey) worked SM6ANR and SM6PU and a
couple of OZ stations, among others. The meteor scatter
QSO between OK2VCG and HBI9RG recently reported has
now been confirmed by OK2VCG in a letter to G3IHBW.

Seventy Centimetres

B.R.S.19317 (Southfields, S.W.18) is back in England
again after three years in Germany and hopes soon to be
active on the 70 cm. band. The receiver is basically b!mllar to
that described by G2FKZ, G3FZL and B.R.S.19317 in the
June 1953 issue of the BULLETIN. A number of modifications
will probably be made in the light of experience since then.
The aerial is to be a 16 element four square slot array.

EI2ZW will be operating from Foxrock during the winter
months on 435-7 Mc/s.

G2XYV (Cambridge) is reported by LA9T as having tried in
vain to work Norway on 432 Mc/s. LA9T says that they had
all closed down for the night; had it been otherwise the world
record would almost certainly have been broken on the
night of September 6. As compensation, G2XV is reported
to have had another QSO with SM6ANR around midnight
on September 8.

Columbus Award for G5NF

The Columbus Society of Genoa (Civico Istituto
Colombiano) has notified Leon Ward (G5NF) of
Farnham, Surrey, that he is to be awarded its Gold Medal
and Diploma for his part in setting up the new European
';f‘;gg Metre record of 1084 miles with IIKDB on June 14,

* * *

Please send your reports as soon as possible so that they
may appear in the earliest possible issue. Many thanks.

Worked and Heard on V.H.F.

B.R.5.20284 (Prestatyn) (GW2FYZ(P) May 3.

Heard: G3AYT/P, 3BAK, 3ICCH, 3DVK/P, 3EKX/P, 3JERD/P, 3FD/P,
IHBWY, 3ILX, 3JZW/P, 3KMS/P, IMAR/P, 5CP/M, 5YV/[P, 6XM, BGP/P,
8QY/P, GISA), GW2HIY.

B.R.S.21476 [Pcnar:h} May 1-16,

Heard: G2ADZ, 2HDR, 3EHY, 4GR, 5DW, GW3ATM/P, 3DDY, 3HAW,
IMFY, 5BI, BUH/P,

B.R.5.12400 (Histon, Cambs.) September 12/13.

Heard: DIIAY, |EH, IEY, DJ20OA, DL3FM, 3NJ, ON4BZ, 4DY, 4HC,
4IW, 4LN, 40C, 40Z, 4RN, 45K, 4TQ. 4TS, 4UD, 4ZH 42!( PAOANJ, BU,
CML, DlI, DSJ, DWZ, EQ, EH, EZ, FA, FB, GG, GW, JAR, IM, JMT, LZ,
MD, I‘1I MSH, NAL ROB, RDX TBE TP, TWZ UH WAR WI, YVS.
B.R.S5.3856 tPe:ts Wood).

Heard: F3LF, 8MX, 9LD, GICIW, 3EMU, 3IMED, ON4DY, 4FZ, 4GL,
4HC, 4XY.PAOCVH 0EZ, 0GG,0GW, QJAR, ULQ 0MSH, O0MD, OKH 0QcC.
G3JGJ (Pepperdon, More:onhampstead. Devon). August ISvSep:ember 16.

Worked: G3HBW, 60X, GC2FZC. Heard: F