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Be sure to visit us at the International Radio Communications
' Exhibition, Seym Hall, London W.l. Oct. 30— Nov. 2, 1943
STANDS 21, 31 and 34

K W EIECIRUNES foi aft your Amateur Radio Requirements

gain lead the way at the
RADIO COMMUNICATIONS EXHIBITION IN LONDON |

Write for details of the new equipment ;—

KW2000 TRANSCEIVER

KW?707 RECEIVER

KW “VESPA” SSB TRANSMITTER

KW “VANGUARD ” 2 metre TRANSMITTER
All additional to the wide range of KW equipment

Why not consult us at KW.

WE ALSO STOCK:

KW *Vanguard”  Trans- RELAYS—Dow Key Co-axial

IELers.
KW 160 Top Band Trans-
—ters.
ROTATORS—CDR  AR22
and “HAM-M"”
BEAMS—Mosley, Hy-Gain.
MHC 2 metre curtain.
AERIALS—K.W. & Mosley,
G3FIF & Webster Band-
spanner (mobile).
¥FO's—Geloso, Shure, Acos.
FILTERS SSB-—McCoy Crystal
and Kokusai Mechanical.
ALTERS—High Pass and Low
Pass.

type.
SIG. GENERATOR — Nom- |
brex Transistorized.

CABLE—Co-ax 75 and 52
ohm, 15 s.w.g. enamelled
copper.

POLYTHENE CORD~—2801b.
and 350 |b. strain.

SWR INDICATOR — KW
Match 75 or 52 ohm.

CONVERTER — Front-end
KW, Geloso. N

PLUGS, SOCKETS, Pi COILS,
R.F. CHOKES, etc.

TOKAI ‘“Walkie-Talkie” all Transistorized

Transceiver.
on 28.5 mc/s.

TX and RX crystal’ controlled

Range 3—4 miles across town. ldeal for Emergency

Services, Mobile operation, Rallies, Beam adjust-
mert, etc. Size 617 x 23”7 x 14”7, Weight |4 [b.

Complete with telescopic aerial, in leather case,
with barreries £19-10-0 each (plus 5/- carriage

2nd 'ITISUIZHCE)‘ ransml(ter MK 1l with built-in Power Supply £156

itional % lattice filter, £9 extra)
KW500 Linear Amp. 500 watts p.e.p., £87 10s.
KW ““Yanguard” A.M. and C.W. 10-80m. 63 gns. 10-160m. 67 gns. Kits also available.
KW160. Top band transmitter with a punch, £29
Send for details. Carriage extra

EASY TERMS AVAILABLE Importers of U.S.A. Equipment
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63S] QUARTIZ CRYSTALS LID.

SPECIAL OFFER OF EX-W.D. CRYSTALS TO CLEAR

1000 kefs. octal based for BC.221 ...  35/- each 1000 kefs. U.S.A. 2” pin spacing 30/~ each
1000 ke/s. octal based, series resonant 30/- each 200 kefs. FT 241; DT cuts; gold plate
electrodes, U.S.A. ... 10/~ each

80 METRE BAND. 3510; 3520; 3550; 3570; 3580 kc/s., type BC.610 U.S.A. 2” pin spacing, I8/~ each

SPECIAL OFFER of practically any frequency in the range 3600 to 3800 kc/s., post-
war production, AT cuts, gold plated electrodes, hermetically sealed 2” metal holders,
guaranteed better than .005%, of marked frequency, 20/- each.

40 METRE BAND. Specification as above, 7070 to 7100 ke/s. inclusive at 20/- each.
CRYSTAL DIODES. U.S.A, 10/~ per dozen.
NEON INDICATCRS. CV.264, 1/6 each.

VALVES

at 2/- each : 6AC7; 6L7; 65K7; 6AB7; 6G6; 6AGS5; 6J6; 6F8; 5Z3; 2C34; CVI88; (110 volt stab.)
12SC7 ; 1257 ; 3B24 ; P4! ; KT33C ; 6U5.
at 3/-each: 6F6; 65G7; VRIO5; 2D21; 8013A; PX25; DW4/500.
at 5/- each : 808 ; 826 ; PZI75; 5T4; 3FP7 (CRT).
< at 7/6 each : 1616 ; Klystron 726A.
at 20/- each : 3C22; 725A ; 5CPI (CRT); 446B.

Stonehouse Street - Plymouth - S. Devon - Tel. 61876

FIXED or MOBILE 160m Band THANSMITTEH & RECEIVER
Ex R.N.L.I. (Lifeboat) RADIO TELEPHONES

MADE TO THE HIGHEST SPECIFICATION (METALWORK INCLUDING CASES OF BRASS)

TX Designed to give [0-15w. into [2ft.
whip, will match to long wire.

Tunable from 200m. to 90m. by 4 xtal

CHANNEL SELECTOR
or
Easily driven by VFO. AC Current Meter.
Power supply required :
HT 475v., 190 mA. DC.
LT 12v. 1.8 amps.

Only £6.19.6 (/P 100 miles 15/-)

RX 2. to HT CONVERTERS, 15/~

. Mains or [2v. power supply kits can be
RX Highly sensitive 7 stages, AVC, In- supplied for both units.
ternal LS. Variable tune plug, adjustable
5-position frequency selector.

Power supply required : BARTRONIC LIMITED

HT 150v. 35 mA. 38 MAGPIE HALL ROAD
LT 12v. | amp. ‘ CHATHAM, KENT

£4 (P/P 100 miles 15/-) Telephone: CHATHAM 44395
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Fantastic!

The most versatile Receiver
in productlon . it has everything
Phone, write or call TODAY
for comprehensive folder

£163 cash, or low H.P. repayments

; ) 0N &% 109 JERMYN STREET
, E ) R 1 3 LONDON - SW1 -
1 " ! | ) WHITEHALL 4856
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TECHNICAL PUBLICATIONS - Availuble from stock

Latest lvssuesv

RADIO HANDBOOK (:s:r 5aition)

Published by Editors & Engineers, W6-US.A, 800 pages.
Durable binding. A magnificent book in every way.

Price 86s. post free

RADIO AMATEUR CALL BOOK

The CALL BOOK is published in two parts: 4dmerican Section

only, at 45s, post free; Foreign (non-American) Section at 27s.

post free. Both Editions appear quarterly and include latest

callsign/address -listings for all countries, with much DX data.

The only complete directory to t};g radio amateur stations of the
wor

American Section, Fall Edition 45s.. Foreign (non-American)
Section, Fall Edition 27s.

The two together at 65s. post free

RADIO AMATEUR’S HANDBOOK

1963 EDITION — 740 pages fully indexed
All Amateur Radio
Published by the American Radio Relay League

Price: Standard Binding 37s. 6d., post free
Bound in Buckram, de luxe, 47s. 6d., post free
A few copies of the 1962 edition available at 30s.

nx lﬂ“E MAP (Revised October 1962)

(Great Circle, centred UK., size 25ins. by 35ins. A “must” for
every bX operator and SWL)

Linen Backed (de luxe) 11s. 0d. post free

AMATEUR RADIO MAP OF WORLD

Much DX Information — In Colour, 8s. 6d. post free —
Second Edition

WORLD SHORT WAVE RADIO MAP

(General SWL and BC coverage, with handbook)
8s. 6d. post free

RADIO AMATEUR’S WORLD ATLAS

A new publication, for desk use. Gives Zones and Prefixes

8s. 3d. post free

MAGAZINES BY SUBSCRIPTION

One Year
73 MAGAZINE ...ttt 30s. 0d.
CQ, RADIO AMATEUR’S JOURNAL... .. 4ds. 0d.
QST, ARRL ...ocvinriiiiiiiiiiiiiiiiiiciiniiinsiinenepane wer 48s. 0d.

Post free, ordinary mail only

EASIBINDERS for Short Wave Magazines, holds 12 issues
(One Volume) 13s.

LOG BOOKS spiral bound, by ARRL, 7s. 6d.
LOG BOOKS, by Webbs Radio, 6s. post free

AMATEUR RADIO HANDBOOK (new Publica-
tion by R.5.G.B.), 550 pp
AMATEUR SINGLE SIDEBAND (C
ANTENNA ROUND UP (by CO)
ANTENNA HANDBOOK (A R.R.L.. 9th Edn.
A COURSE IN RADIO FUNDAMENTALS
AUTOMOBILE ELECTRICAL EQUIPMENT
BASIC MATHEMATICS FOR RADIO AND
ELECTRONICS
BEAM ANTENNA HANDBOOK .
BETTER SHORT WAVE RECEPTION . .
CALL BOOK (U.X, only), 1963 Edition...............
CHART OF INTERNATIONAL FREQUENCY
ALLOCATIONS — GENEVA, 1960 (Official),
10 Kc. to 40 Gg, 517 x 347, wallmoum.mg s
COMMAND SETS (Publl\'hed by CQ)
COMMUNICATION RECEIVER
CQ ANTHOLOGY (the Best of CQ 1945—1952)'
CQ ANTHOLOGY (1952—59)
DXERAMA (3rd Edition)..
DX GUIDE
ELECTRONIC CIRCUITS HANDBOOK.

HAMS INTERPRETER (4th Edition) .
HINTS AND KINKS, Vol
HOW TO BECOME A RADIO AMATEUR*
HOW TO IMPROVE YOUR SHORT WAVE
RECEPTION.....c.ascumicuceupieesauisncsfoosaasinssase
HOW TO LISTEN TO THE WORLD, 1963/4...
HOW TO GET THE BEST OUT. OF YOUR
TAPE RECORDER..
LEARNING MORSE.:
LEARNING THE RAD:
MOBILE HANDBOOK (Published by CQ)
MOBILE MANUAL (Published by A.R.R.L.)
NEWRTTY HANDBOOK..........ccvuiiueiivanrnens
NEW SIDEBAND HANDBOOK (Published by
CQ, latest iSSUE)......ccc.cvieiiiiiiiirinniiiriiniiiieieis
NOVICE HANDBOOK, Tx and Rx, 150 pages ...
OPERATING ANAMATEUR RADIO STATION
(Publishedby AR RLYK....cccvvviuaininsiin.
PORTABLE TRANSISTOR RECEIVER .
QUAD ANTENNAS
RADIO AMATEURS'
MANUAL (2nd Edition)
RADIO CONTROL MANUAL
RADIO CONTROL FOR MODELS (F. C. Judd)
RADIO DATA CHARTS
RADIO DATA REFERENCE BOOK..
RADIO DESIGNERS HANDBOOK, 1 ,498 pp
RADIO AND ELECTRONIC LABORATORY
HANDBOOK (7th Edition, by Wireless World)
RADIO INTERFERENCE SUPPRESSION ......
RADIO VALVE DATA 4,800 types listed.. .
$§—9 SIGNAL
SERVICING TRANSISTOR RADIOS.
SCATTER PROPAGATION THEORY AND
PRACTICE (H. W. 8ams) ...cccocviieniiianianninnns
SHORT WAVE RECEIVERS For the Beginner
SHORT WAVE AND THE IONOSPHERE.........
SINGLE SIDEBAND FOR THE RADIO
AMATEUR (A4.R.R.L.) (3rd Edition)
STEREO HANDBOOK
SURPLUS SCHEMATICS (Published by CQ) .
SURPLUS HANDBOOK (See p.420, Oct. 61)
SURPLUS CONVERSION MANUAL
Vols. I, II and III, each.......
TELEVISION EXPLAINED...
THE RADIO AMATEUR
HANDBOOK (Data Publications)
TRANSISTORS: THEORY AND PRACTICE
(Puinshed by Gernsback) ...........cc.cvviiiviiinins
TRANSISTOR THEORY AND PRACTICE
(Published by World Radio Handbook)...............
TRANSISTOR TECHNIQUES (Gernsback) .
UNDERSTANDING AMATEUR RADIO
VHF HANDBOOK (Orr W6SAD.............
VHF FOR THE RADIO AMATEUR (CQ)......
WORLD RADIO HANDBOOK, 1963 Edition

EXA MINATION

Post Free

36s. 6d.

(% Not strictly applicable under U.K. conditions)

Publications Department - 55 Victoria St - London SW1 « Abbey 5341
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m 180 WATTS P.E.P. u IDEAL FOR RTTY BY TONE INJEC-

m AM - SSB - CW MODES. TION.

s LATTICE FILTER EXCITER. u THREE CHANGE - OVER CONTACTS

m Pl TANK OUTPUT CIRCUIT. : FOR EXTERNAL SWITCHING FUNC-

m VOX AND MANUAL OPERATION. TIONS.

m 10 - 80 METRE BANDSWITCHING. u ADAQUATE OUTPUT TO DRIVE THE
- s FULL VISION EDDYSTONE DIAL. BEEFIEST QRO LINEAR.

The features incorporated in the Mosley Commando II makes it The Outstanding Trans-
mitter Buy Today! Only reliable ‘‘air-tested” circuitry is used. Power Supply is the latest
cool-running Silicon Rectifier, fuse protected and conservatively rated. Power Amplifier
employs two 6146 Tetrodes operating at 750 Volts Class AB; Linear Amplifier Service to
give maximum [.C.A.S. rating at 180 watts P.E.P. The Pi Tank circuit bandswitching 10
thru 80 metres gives efficient loading into low impedance coaxial lines. Sideband genera-
tion at 435 kes. with half-lattice crystal filter for 45 db. sideband/carrier rejection. Side-
band switch in “‘normal’’ position is correct for band in use, but, an ‘‘inversion’’ switch
gives choice of alternative sideband.

Hams, throughout the world, know that ¢ real
commanding signal depends on a unity match
of the Transmitter and Aerial. Moslehl Aerials

" ‘?ﬁuzamm Jtd.

are designed to meet the highest standards > . _
of the most discriminating hams. When com- Representative in UK., O. S. CHILVERS, G3JOC
40 Valley Road, New Costessey, NORWICH, Norfolk. NOR.26.K

Rely On Mosley. Tel : Norwich 22147
A Subsidiary of MOSLEY ELECTRONICS, INC,, Bridgeton, Missouri, U.S.A.

pleting your dream station +'+ - Insist on the
best «« .
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inside every copy of
PRACTICAL

WIRELESS

to build CRYSTAL-CONTROLLED

SHORT WAVE
TRANSMITTER

3-Valve Transmitter (Crystal Oscil-
lator—Power Amplifier—Rectifier).

Covers all Amateur Bands from Top

Band to Twenty.

Built-in A.C. Power Supply.

Crystal Controlled, but provision for-
feeding in V.F.O.

Simple to set up and use. 2-Knob

Control.

PLUS INVALUABLE

GUIDE TO SHORT WAVE
TRANSMITTING

On Sale NOV. 7th
BIG DEMAND !
ORDER FROM YOUR
NEWSAGENT
NOW!
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Why not make good use
of your spare time

AND JOIN THE
ROYAL NAVAL RESERVE
COMMUNICATION BRANCH

% Men and women between 16 and 26 may join but
men with previous experience of this branch of the
‘Royal Navy may be accepted up to the age of 45.
Training takes place 2 or 3 evenings a week with
opportunities for training at sea which might well
entail visits to foreign ports.

You will not be out of pocket

as Pay, allowances, bounty and uniform are
| provided.

¢ Although we take our work seriously there is a
social side giving you the chance to meet people
with the same interests in a friendly atmosphere.
There are Communication Centres and Units in
many towns throughout the country.

Write for full details of this interesting service to:-
ADMIRAL COMMANDING RESERVES,
EMPRESS STATE BUILDING, LONDON, S.W.é.

or ask at your nearest Royal Naval Careers Office.




462 THE SHORT WAVE MAGAZINE

November, 1963

TOP QUALITY —LOW COSTZ CRSG 5 AMATEUR RADIO EQUIPMENT

CR 66 COMMUNICATIONS
RECEIVER KIT

SPECIFICATION
Frequency range 540 Kc to
30 Mc in 4 ranges.

Band | 30 Mc-11.5 Mec.
Band 2 11.5 Mc-4.2 Mc.
Band 3 4.3 Mc-1.5 Mec.
Band 4 [.5 Mc-540 Ke.

@ Panel Aerial Trimmer

® Separate electrical bandspread
® Coil Unit wired ready and I.F. Trans. factory aligned

® Oscillator Coils fitted temperature compensated
trimmers

® Regenerative LF, Stage for maximum gain and B.F.O,

® Cathode Follower for Tape Recorder, etc.

® Panel Phone Jack, separate Speaker Switch
® 3 Watts Output for external 2-3 Ohm Speaker
Valve line-up :—ECHB8I Frequency changer, EBF89 LF. amp./Det/AVC/BFO, ECC8! A.F. amp./Cathode
follower, EL84 output, EZ80 full wave rectifier, EM84 tuning indicator (Optional extra). Modern styling in

silver grey cabinet, 16” x 61” x 83”. Complete kit with 17 page instruction manual, £18 5s., carriage 6/-.
Tuning indicator parts with EM84, 17/6. H.P. Terms available on request.

% P.R.30. R.F. PRESELECTOR ¢ -
Frequency range 1.5-30 Mc/s.

Substantially improves the performance of any superhet
receiver

G2LU writes . ..

You are to be congratulated on turning out a very fine piece G3ADZ writes . . .

of equipment. Several of the Coventry * gang ** have heard
the P.R.30 in use and all have expressed their amazement at
the gain obtained and the absence of background noise . . .
You may use any remarks | have made in this lecter as | am
so delighted with the Unit.

G3RIA writes . . .
The results in conjunction with my Eddystone 888 are
amazing. Signals are twice as strong with much higher
signal/noise ratio, A first class product well worth the money,

Ifeel | must congratulate you upon your P.R.30 Preselector.

It is more than refreshing to find :— Equipment well up to

stated spacification and performance . . . very well made and

finished . . . at a fair price for Amateur...and care in packing.
G4HZ writes . ..

I am delighted with it, it improves my Eddystone 640 in all
respects. The difference with the Preselector is fantastic, a
weak signal on 15 metres about 52 changed to S8. On the
L.F. Bands, unwanted noise and mush is cut out.

The P.R.30 Preselector uses EF 183 Frame Grid R.F. Amplifier and provides up to 20 dB gain. Outstanding

features include vernier tuning, gain control, selector switch for either dipole or end fed antenna. Smart

styling in grey and black, 8£” x 4” x 5”, External power supplies (obtainable from Rx). Complete, ready for
use, with all plugs, cables, £4/17/6. Carr. 3/-,

In answer to many requests, a self powered version is now available, Cat. No. P.R.30X. This is identical in
size and suitable for 200-250 volts A.C. An accessory socket is fitted to provide up to 25 M/a at 200 volts H.T.
and 6.3 volts at | amp. for other accessories. Price complete, £7/2/0. Carr. 3/-.

Coming shortly: Completely NEW ““Q” Multiplier Cat. No. RQ 10, watch for details.

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX
Canadian Distributors : JAYCO ELECTRONICS, TWEED, ONTARIO
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FOR PROFESSIONAL at amateur cos

PERFORMANCE . ..

COMMUNICATIONS

INFORMATIVE BROCHURE POST FREE ON REQUEST BUT FOR FULL REGE|VER
s ? £ cfs c/s WITHACCU-
APPRECIATION OF <840C’ THE RECEIVER SHOULD BE HANDLED RATE LOGOING AN RESETTING. BY PRECKION

TYPE 130 1RATIO DRIVE.AC ORDC 10 AND 2201240V

PRICE £58

% The new Eddystone “EAI2” receiver
for Amateur Bands only is in the offing.
It is well worth the waiting. The “EAI2”
WILL CONSTITUTE A LAND-MARK
in the history of Amateur Radic—watch
for important announcements very
shortly, ’

WRITE FOR DETAILS OR CALL AND
HANDLE THIS IMPRESSIVE RECEIVER AT

WEBB’S RADIO

14, SOHO STREET, LONDON, W.I.
Tel.: GERrard 2089 & 7308 - Cables : CRISWEBCO-LONDON

‘HIQIF”’ ‘ QOILPAX’
:SQOILM(I)\X: R “ ‘ QOILHEART’
. s

TABQOIL (EelisTow ey ItTs PATHFINDER

Al R_wo UN D 13 c o DA R_ Qo l Ls ’” The of many good communications ‘re(SEi)\I/EISSA)t(O'daY is

based upon our renowned and
* STABQOILS,’ followed by our De-
age. |uxe high selectivity, high gain
L.F.T,'s, detector and high
stabislisty BFO and

selector
units. Whatever
desigh you are
contemplating,
only the best is
good enough |

Qur general
coverage ‘ QOILPAX®
Model GClé66

- As manufacturers of the finest and most comprehensive range 550 ke/s. to 30 me/s. Our new catalogue
(orange cover) released at

of components ever offered to the constructor, we take = 3
. . A . . the LLR.C.E. is now available,
exceptional pleasure in announcing our exclusive appointment price 2s. inc. post. Contents include comprehensive technical and general
as distributors of the brilliant range of ““ CODAR-QOILS.” data onhall théolat;st gems, iyc[uding a superb I.62 mc/s. ba'ndpass Xtal
A iy i : : filter, the ** DAR-QOILS,”” a most attractive 2-speed slow motion
B.eautlfull).l engineered, t!xey arel availablel in l@Mwidearangepof dial ideal for converter, VFO or Rx, our famous * QOILPAX,’ over 300 types
sizes and inductance of high Q and low losses. Ideal for P.A, of Qoils, LF.T.s, * Q' multipliers, high stability VFO’s and BFO's, SSB

tank circuits, Pl networks, aerial tuning units, etc. Easy to selector units, R.F. chokes, low-loss switches, tuning condensers, etc. plus
detailed data on the new G3BDQ Tx, G2DAF SSB Tx, prize-winning G3RKK

SYERORRSRs Rx design, also the G3BDQ, GIKWG and famous G2DAF Rx designs.
RADIO WORKS, BRIDGE ROAD, FELIXSTOWE, SUFFOLK. Phone: 4500




FOR THE RADIO AMATEUR AND AMATEUR RADIO
/S

EDITORIAL

Remed In this space in the last three issues — under the headings of ** Political,”
U/} “ Consequences,” ** Foreseen’ — future possibilities with regard to our
band allocations have been discussed, and certain conclusions reached.

These were, briefly, that while our bands are not likely to be seriously curtailed, we must face
the possibility of more sharing — which means, in effect, competing with commercial stations
in what were hitherto exclusive amateur bands. It has been shown that while this problem
already exists to some considerable extent, it can only be met in the future by much improved
gear and operating techniques, and taking full advantage of the space-time-location factor.

But there is another very effective remedy, open to amateurs the world over, which could
 anyway discourage further commercial infiltration. This was touched upon in the last para-
graphs of the October comment. Our numbers, which are ever increasing, are now such that
commercial occupancy of our bands could be made almost untenable — or, at the very least,
extremely uncomfortable. For instance, when Radio Saudi-Banana on 7015 kc is propagating
its gospel to some particular part of the world, the probability is that (because local field
strength would be relatively low) amateur stations in that area could work through and over
the transmission to such effect as to make the programme worthless. Similarly with commercial
teleprinter transmissions, these cannot always be strong enough at the receiving end to over-
come all local interference, so that CW operation on the channel — or even RTTY if the
amateur signals were at a sufficient level — would be extremely discouraging. The point is
that if “ sharing *” means sharing, then the interference problem can be made to work both ways.

There should be no hesitation whatever about working over, through or alongside any un-
authorised commercial station at present occupying one of our channels. The more this can
be done now, the less the likelihood of further encroachment, and those authorities who may
think of advocating the taking-over of the amateur bands will be brought to realise that this
would only create more problems than it would solve.

In this whole rather confused situation, which may come to a head in about two years or so,
three things are certain. One is that Amateur Radio has gone too far and has developed into
too strong a force simply to be abolished by decree. Another is that the more of us there are,
active on all bands, the stronger our position becomes and thus the more positive our right to
adequate space in the ether. And thirdly, we must be prepared to help ourselves.

bt 8,
—

WORLD-WIDE COMMUNICATION
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MODERN SSB TRANSMITTER
FOR THREE BANDS

THE FREQUENCY CONVERTER,
DRIVER STAGE AND LINEAR
AMPLIFIER — CONSTRUCTIONAL
DETAILS — AND SETTING UP

PART II
J. D. HEYS (G3BDQ)

In this second part of his article, besides covering
the construction and alignment of the Frequency
Converter section of the transmitter, G3BDQ
describes an ingenious and original circuit device
for VFO calibration; this enables the transmitting
frequency always to be accurately located on the
main tuning dial. The PA section, incorporating
a 4X1504 with blown-air cooling, is also dis-
cussed in detail. All necessary information is
given for construction and setting-up procedures
as far as the RF amplifier stage, capable of 300
watts peak-envelope-power on Sideband and an
easy 150 watts on CW. To follow the design
and constructional treatment right through, it is
essential to read with this article the Part I
discussion, which appeared in the October issue.
—Editor.

THE third transmitter module comprising V6, V7,

V8 and V9 (p.469) converts the 9 mc SSB or CW
output from the Basic SSB Generator (see Part I) to
80m., 20m. or 15m. and provides enough RF voltage
output on these bands to drive the 4X150A Linear
Amplifier. V6 is a 7360 beam deflection valve
operating as a balanced mixer which ensures that
very little unwanted RF at 9 mc or 5§ mc appears in
its output circuit. There is therefore no problem of
spurious frequencies being passed on to later stages.
The VFO output voltage is too low to allow efficient
mixing so one triode section of an ECC85 (V7A) is
used as a grounded-grid amplifier at the VFO
frequency. This type of amplifier has moderate gain
and a broad-band pass characteristic and the pre-set
tuned circuit -made up by L1 and C2 may be set to
mid-frequency in the VFO range. The ECCS85 valve
has been specially chosen because it has an effective
internal screen (pin 9) between its two triode sections,
This prevents any spurious frequency genefation
which might arise from coupling between V7A and
V7B, the latter operating as a crystal oscillator when
15m. output is required. The output from V7A is
applied vie C4 (Fig. 3) to the control grid of the
mixer valve, D2 being necessary to maintain mixer
linearity. C4 also connects to a crystal X1 which has

a series resonant frequency in the VFO range
(5:0-5'5 mc). X1 together with D1 and associated
components operates as the VFO calibrator. When
the VFO is tuned to the series resonant frequency of
the crystal, D1 passes a DC current which operates
MI1. This simple circuit is an effective means of
checking the VFO calibration once the series resonant
point has been put on the main tuning scale, and the
rest of the scale has been marked in 100 kc and 50 kc
steps. Tuning to the calibration mark on the scale
should produce a sharp peak on MI, and any
frequency shift can be corrected by adjustment of the
VFO trimmer on the front panel, so making the
Tx frequency reading instantly -accurate. The writer
used a surplus type FT-243 crystal marked “ 5325 kc ™
for X1 and the calibration point is approximately
mid-way along the tuning scale. Any crystal
frequency within the VFO tuning range would be
just as effective. To the writer’s knowledge this useful
and cheap method of frequency calibration has not
been incorporated in any previously published
amateur transmitter designs.

The 9 mc input from the Basic SSB Generator
goes to one of the 7360 deflection plates, the other
plate being at earth potential to RF but having an
adjustable HT voltage. Balance is achieved when
R13 is set to give equal HT on each of the plates;
this is approximately 25 volts.

The anodes of V6 ate balanced with respect to
earth and coupled via SW1a and SW1b to the primary
coils of the 80m, and 20m. wide-band couplers. For
80m. or 20m. operation the secondary windings of the
wide-band couplers are switched by SWlc and SW1b
to the control grid of V9, the driver stage.

Drive on 15 metres

In order to obtain 15m. output an additional mixer
is needed. V8 is used as a simple cathode-coupled
dual triode mixer with a 15m. WBC in the anode
circuit. 15m. output is derived by mixing 80m. output
from V6 with the 17-5 mc from V7B, which is a
Pierce oscillator. 175 mc fundamental frequency
crystals are not available on the surplus market but
a suitable unit for X2 may be obtained from
Cathodeon. This crystal is mounted in the type 2M
or HC-6/U holder, as the FT-243 holders are now
obsolescent and cannot be supplied. V7A and V8
are switched out by SWIic when 80m. and 20m.
outputs are required. CI19 prevents de-tuning of the
80m. WBC when its output goes to V8, for the
input capacitance of the driver valve (V9) is consider-
ably greater than that of V8, Grid-block keying of
the mixer (V6) ensures excellent chirp-free CW
operation, with a clean, sharp signal ; the blocking
bias is, of course, removed for SSB operation when
the key plug is withdrawn, g B

V9 is a 6CL6 valve operating as a conventional
Class-A amplifier. SW1g selects the necessary output
coils and C27 is used as the driver tuning adjustment.
This control is the only one needed ahead of the
Linear Amplifier by reason of the use of wide-band
couplers. No neutralising is needed in the V9 circuit :
the grid stopper R28 and the damping resistor R34,
together with adequate shielding between the input
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and output circuitry, is enough to give stability. In
addition, R34 also provides constant output loading
of the driver and improves its lincarity. A sample of
the RF output from V9 is obtained from the voltage
divider network comprising C30, R32 and R33 and
this is rectified by D3 to give a negative ALC voltage.
D3 must be of the high back-resistance type, an
OAS8] being suitable in this application. A back
biasing voltage derived from the HT line is applied to
D3 and the potentiometer R25 functions as an ALC
pre-set control available on the front panel of the
transmitter.

Frequency Converter Construction

This unit has the same chassis area as the 9 mc
Basic SSB Generator but it is in the form of a
long narrow rectangle. The chassis measurements are
10in. x 3in. x 3in. deep. This shape is dictated by
space considerations and the spindle length of SW1.
An aluminium screen runs across the chassis and
provides a compartment for the components on the
output side of V9. This screen is taken over the
valveholder for V9, separating its input and output
circuits. A miniature multi-pin socket for power
connections is mounted on the rear wall of the
chassis and the three coax leads are taken to
Belling-Lee connectors on the top plate. The wide-
band coupler coils and the V9 anode inductances are
housed above the switch assembly and all the coil
cores are adjustable from the top of the unit. The
positioning of the coils allows for very short RF
leads to the switch tags. The balance potentiometer
R13 is a pre-set component mounted under the
chassis to the rear.

The photograph here of the underside of this unit
reveals that most of the wiring is made in the point-
to-point style and the actual disposition of the minor
components is not critical. The only difficulty
encountered by the writer was in the assembly of the
switch, which must be carefully mounted to avoid
“binding ” due to distortion of the spindle. Fixing
the coils into place is also a task requiring a little
patience and dexterity owing to their location between
the switch shaft and the chassis. This factor
emphasises the advantages to be derived from using
ready made Electroniques coils in this unit, for the
layout is not conducive to “ cut and try ” methods.

Setting Up ,

Before any voltages are applied to the Frequency
Converter all the tuned circuits are best checked with
a GDO. The valves must all be in place when this is
done, for their inter-electrode capacities have a
considerable effect upon the coils. (Before checking
the WBC coils the bandswitch SW1 must of course
be turned to the correct settings.) The difficulty of
getting the GDO pick-up near to the coils under test
can be overcome by making up a link coupler using
flexible insulated wire, which can be fidgeted under
the switch shaft. An exact frequency setting for the
WBC coils is not needed at this stage; the cores

Inside the Frequency Converter and Driver. unit for the three-

band SSB transmitter described by G3BDQ. The positioning

of the band-selector switch and some general constructional
points are discussed in the text,
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are merely adjusted until the coils hit the band. The
capacitors C41, C42, etc., across the WBC coils were
chosen experimentally and if the layout is changed
the stated values may not then be correct.

When checking the anode coils of V9 it is a good
plan to simulate the load capacitance of the output
lead and the Linear Amplifier by connecting about a
foot of coax and a small ceramic condenser to the
output socket ; this capacitor has a value of 15 uuF
and is equal to the 4X150A input capacitance. In
the original transmitter the inductance of the 15m.
output coil (L4) was a little too great and a brass
slug was used to replace the original iron-dust core.
With the coil specified, this change ought not to be
necessary. '

With just V6 and V7 in place and an 0-1 mA
meter movement connected to the crystal calibrator
circuit, HT and VFO drive may be applied. Tuning
the VFO through the series resonant frequency of
X1 will make the meter kick. The core of L1 can
then be set for maximum meter movement at this
point. At mid-band setting of the VFO (assuming
X1 resonates near this frequency) an indicated current
of 0-5 mA is optimum. If the current is much greater
than this jt indicates overdrive to the control grid
of V6 and may be reduced by trying damping resistors
across L1 until the correct current level is shown.
Over driving the mixer upsets the. grid-block keying
system and gives rise to a spacer wave. R13 is
adjusted so that.both the 7360 deflector plates are at
the same HT potential.

V8 and V9 can now be inserted and an absorption
wavemeter or similar indicating device Ioosely coupled
to the previously mentioned output coax lead. With
the bandswitch SW1 set at first to 80m. and then
20m. the WBC coil cores are adjusted to give
reasonably flat output over each band. This is easier
to do in practice than it is to describe and should not
present any difficulties. It is necessary to peak up the
driver tuning control C27 as one goes along, for the
V9 anode circuit tunes quite sharply. With the
bandswitch set to 15m. a general-coverage receiver
may be used to listen for the 17-5 mc crystal oscillator,
and then the 15m. WBC is set in the same manner as

COILDATA—FREQUENCY CONVERTER and LINEAR PA UNIT

L1 — 40 turns 32g. enam. silk, close-wound #-in. diam. former,

q approximately 8 uH.

L2, L3 — 15m. WBC. 4 pH “ Qoilmax * iron-dust core HF coils
spaced $-in. centres and coupled at earthy ends by
2-turn links made from thin PVC covered wire

(Electroniques).

L4 — 2 uH “ Qoilmax » iron-dust core HF (Electroniques).

LS — 4 uH “ Qoilmax ™ ferrite core HF (Electroniques).

L6 — 50 uH * Qoilmax > ferrite core MF (Electronigues).

L7 — 8 turns 14g. enam., 1}-in. diam. 13-in. long, approximately
2.5 uH.

L8 — 20 turns 18g. enam. 13-in. diam. 2-in. long, tapped 3 turns

down for 20m. and positioned at right angles to L7—
approximately 10.5 uH.

L9, L10 — 80m. WBC 80-100 pH * Qoilmax* ferrite core MF

Li1 LI12 — 20m. WBC.

coils spaced §-in. centres and coupled by 2-turn links
with L9 link over centre of coil and L10 link at its
earthy ¢nl.  (Electronigues).

6.5 pH * Qoilmax” ferrite core HF
coils spaced §-in. centres and coupled by 2-turn links
vith L1l link over centre of coil and 12 link at its
earthy end (Electroniques).
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the 80m. and 20m. sections. Whilst this setting-up
procedure is being carried out, the lead from R4
which goes to the key jack must be earthed to ensure
a return for the control grid of V6. Setting up is now
complete and a final touching up of the cores of
L4, L5 and L6 is best done when the unit is
connected to the Linear Amplifier.

Other Bands

The three bands chosen in the design of this
transmitter are perhaps the most useful for overall
communication and DX working, bearing in mind the
fickleness of 10m. and the many QRM problems
attending the 40m. band. However, some may regard
40m. as their favourite band and it would not be
difficult to modify the Frequency Converter to include
it. The substitution of an 11 mc crystal for X2 and
a 40m. WBC in the anode circuit of V8 would work
out satisfactorily. To tune the first 500 kc of the
10m. band, X2 should oscillate on 24-5 mc. Funda-
mental crystals cannot be obtained higher than 20 mc
so an overtone or frequency-doubling circuit would
be required in place of the Pierce oscillator (V7B).

The Linear Amplifier

A 4X150A tetrode (V10) is used in active grid
Class-ABI, its tuned grid circuit being the output
section of the 6CL6 driver valve. A 300-volt
stabilised screen supply is provided and there is an
operating grid bias of 50 volts. Standard pi-tank
output circuitry is employed with an output impedance
of 75 ohms. On the surplus market 4X150A valves
are easily obtainable (and often cost less than a new
6146 "). Also available are 4X150D valves which have
a different heater voltage—26-5 volts as against the
6 volts (not 6-3 volts) of the 4X150A.

It is also sometimes possible to locate
“ruggedised ” 4X150A’s which have stainless steel
anode metalwork and cooling fins, instead of the
more usual silver-plated brass. These special valves
have a dissipation rating of 250 watts which is 100
watts greater than that of the standard valve.

Whichever type is used, however, forced air
cooling is necessary, even when just the heater is
switched on, or else the glass to metal seals may
fracture. Air is blown through the base of a special
valve socket, along a short chimney and through the
anode fin assembly. This special valve socket is very
difficult to obtain new in this country at a reasonable
price. British-made ones cost more than £6! How-
ever, by scouting around patiently, second-hand
Eimac sockets with built-in screen by-pass capacitors
are sometimes available for under £2. (The writer
has no spares so please don’t write asking for more
information on this matter!) The chimney may be
of almost any material which is a2 good insulant and
can stand a fair amount of heat without distortion or
cracking. It was found that a bakelite 5 amp.
wall-socket available from a well-known chain store
could be dismantled and by sawing off its front face
a chimney of the correct length and diameter became
available. This can be seen in the photograph of the
Linear Amplifier, together with the large finger stock
anode connector. Should the latter item be unobtain-
able, a flexible brass strip 4in. wide can be clamped

around the valve anode structure.
In order to obtain the greatest benefit from the
blower the 4X150A is mounted horizontally at one

View into the PA compartment, showing the tank circuit

construction and the mounting of the 4X150A PA valve; this

is run with forced-air cooling and the stage will give up to

300 watts p.e.p. on all three bands ; the fan has to be running

even when the 4X150A is on heater only. An expanded-

aluminium grille encloses the PA section — see photograph on
p.409 of the October issue.
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end of the PA compartment and the open end of its
socket at the rear is enclosed, together with all the
grid components, in an air tight box of aluminium.
Some careful metal cutting, bending and fitting is
needed to make this box, and the inside corner cracks
have been sealed with Isopon paste (as used for fibre-
glass work). The blower outlet, fitted with a rubber
gasket, is bolted over a rectangular cut-out at the
back of this box so that there is an uninterrupted flow
of air through the valve socket. Underneath, ceramic
feed-through capacitors carry bias, heater supply and
screen supply into the box, and a Belling coax socket
for the RF input is mounted to one side. The 4X150A
socket has five cathode pin connections and each of
these must be earthed with short stout leads.

The PA anode compartment measures 9iin. x
3%in. x 74in. deep and is covered with a piece of
expanded aluminium for ventilation and screening.
The air-tight grid compartment is 2in. deep, which
allows a space behind for the blower, an Airflow
Developments type 26BT; this has a shaded-pole
motor and operates silently ; it does not need any
electrical noise suppression.

RFCS is a home made item, it being difficult to
obtain a suitably rated choke without amateur band
resonances. A lin. diameter Tufnol tube is close-
wound with 28g. enam. silk covered Eureka wire for
five inches and mounted on top of C37; the latter
bolts down to the chassis and provides effective RF
by-passing. The 80-ohm DC resistance of the Eureka
winding effectively suppresses unwanted choke
resonances. (The writer recently had the opportunity
to peep inside a Collins Linear Amplifier and

discovered its anode choke to be 10-watt wire wound

resistor.)
L7 and L8 are home wound air-dielectric coils

(see Coil Table) and are self-supporting, being
soldered to SW3 and C39. Suitably dismembered
flexible plastic hair rollers (chain store) make good
separators between adjacent turns of L8,

The anode current meter M2 has an 0-1 mA
movement and must be carefully shunted to give a
full-scale reading of 400 mA. The value of R39 will
depend upon the internal resistance of the actual
meter used, and it can be made up from paralleled
lengths of the Eureka wire left over frem the RF
choke construction. The small neon indicator NI is
a useful warning light which does not extinguish until
the power supply capacitors have discharged after
switching off. M1 is another 0-1 mA movement, for
checking the 4X150A grid current in addition to
being used in the VFO calibration circuit. R35 does
not function as a normal meter shunt, it having very
little effect upon the full-scale reading of the meter—
but it ensures PA bias voltage when M1 is switched
out of the grid circuit. = Theoretically, an ABI1
amplifier should not pass any grid current when
operated in a linear condition, but in practice kicks
of up to 1 mA are normal and M1 iz useful for seeing
that this is not exceeded by overdriving.

With 1,150 volts HT applied, the 4X150A standing
anode current for proper AB1 operation is 50 mA.
On speech peaks this rises to between 200 and 250 mA
and represents an indicated DC input power of about
250 watts. The peak input power is of course
considerably greater than this. For CW working the
carrier insertion control is adjusted so that the DC
input to the Linear Amplifier is 150 watts.

A description of the complete transmitter tuning-
up procedure will be included in the next part of
this article.

(To be continued)

SINGLE-COPY ORDERS

Those readers in remote places who have difficulty
in getting SHORT WAVE MAGAZINE are reminded that
we can accept single-copy ‘orders from individuals for
delivery through the mail. Publication day is always
the first Friday of the month. So, a postal order
for 3s. 5d. sent off the Tuesday before, with name
and address and asking for a copy of the required
issue, will reach us in time for it to be posted back
by publication day.

NEVER TOO OLD. ..

When his callsign/address for the *“ New QTH?”
page came in from GM3SLW,; Halkirk, Caithness,
we- were very interested to hear that he had passed
his exams. and obtained his licence—at the age 62 !
Though keen about radio construction and listening
since the early days, it was not until he got towards
retirement that Alexander Auld found the time to
work for a callsign. Having built himself the G3BDQ
receiver from the June-July °62 issues of SHORT
WavE MAGAZINE ; a Heathkit DX-100U with SB-10U
Sideband adaptor; and a Z-match with rcflectometer
and dummy load (as in the article in the January,
1962 issue of the Magazine) he was all ready to go

on the air when the ticket arrived on September 27.
By lunch-time that day GM3SLW had made his first
QSO, with GM3PIP, getting a very encouraging
report on the quality and strength of his “5 & 9”
Sideband phone.

NEW MULLARD FILM

The latest addition to the well-known series of
Mullard films of technical and educational interest
is called Girdle Round the Earth and is in effect a
history of telecommunication. Going back to Oersted’s
discovery of the electro-magnet in 1820, it picks out
the landmarks and reconstructs the development
right down to the present day, covering such
important steps forward as the Cook and Wheatstone
telegraph of 1837; the evolution of the Morse Code;
the laying of the first trans-Atlantic cable in 1858;
Kelvin’s mirror galvanometer; Marconi’s early work;
and Fleming’s valve invention. Many authorities have
contributed to the production of Girdle Round the
Earth, which is an authentic historical record of great
interest. The running time is 20 mins. and the gauge
is 16mm., black and white. This new addition to the
Mullard Film Library is distributed by the Educa-
tional Foundation for Visual Aids, 33! Oueen Anne
Street, London, W.1.
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- RECEIVING MODULATION
METER

REFERENCE CIRCUIT FOR
DIRECT READING OF
MODULATION DEPTH

THE device discussed in this article, although it

does not approach the oscilloscope method of
checking modulation depth, does give a much more
useful indication than * depending on one’s ear.”
The method used to evaluate the modulation depth
on any phone signal is to set the RF gain of the
receiver to give a predetermined voltage to the
demodulator, as judged by the S-meter against a
reference signal. The modulation meter is then
switched to the “on ” position, when the swing of the
needle will indicite the peak modulation by noting
the highest point which it reaches.

The disadvantage of such a system is that the
calibration only holds for a given receiver, which
must be very carefully tuned to.the signal. It is
advisable to connect the meter as early in the receiver
audio system as possible, as any tone control—or
other limiting device. as is often introduced in
receivers primarily designed.for communications use
-—will give a false reading on signals where the
modulation power is concentrated in the lower audio
frequencies. But providing care is taken in. setting
the meter up and it is re-calibrated when any major
adjustment is made to the receiver which would alter
its gain, then the meter should work well and enable
accurate reports of modulation depth to be given.

The circuit is shown in the diagram and, as can
be seen, consists of a linear audio amplifier feeding
into an output stage which, in the absence of signal,
is cut off. Any audio power delivered from the demodu-
lator to the amplifier grid is therefore used to drive
the output valve into anode current, so giving a
measyre of the level of audio power present on a
carrier for a predetermined S-meter reading. The
theorists will be quick to point out the system’s many
drawbacks but the fact is that in practice it does
work ! The meter was checked against an oscillos-
cope and it was found, on some 40 signals within the
amateur bands, that the meter reading was within

Table of Values

Circuit of the Receiver Modulation Meter

C1,C2, R3 = 3.300 ohms
C4,C5 = 0.1 uF R4 = 33.000 ohms
- C3 = .005 uF : R5 = 100,000 ohms
C6 = .01 uF 6 = 150,000 ochms
C7 = 8 uF, 350v. elect. R7,R9 = 68,000 ohms
R1 = 1 megohm pot’ = 15,000 ohms, 2-w.
meter M = 0-1 mA m/c meter
R2 = 5,000-ohm pot’ V1 = 6AC7
meter V2 = 6C4

(All resistors 1-watt except as stated)

[

10% of (and on most signals very much nearer) to
the ’scope’ indication.

Construction

The unit can be constructed on a small chassis
with the leads brought out to a four-pin plug to
match a socket in the receiver. The two controls
can be of the pre-set type and mounted on the front
panel as the bias setting may need occasional
adjustment in areas where the mains voltage
fluctuates. All grid leads should be well screened
and the smoothing efficient, as any hum introduced
will lead to errors in calibration.” No special pre-
cautions in lay-out are called for, although good
quality components should be used as a non-linear
response would give variations in the output depend-
ing upon the audio system at the transmitter end.

Setting Up and Calibration

To set the meter up plug in to the receiver socket
and find a station of known modulation depth—if
no oscilloscope check is possible, use a B.B.C. speech
transmission and take it as 60% modulated. Tune
very carefully to the centre of the carrier - and
increase the RF gain until the S-meter indicates, say,
S8.  All subsequent readings must be referred to this
setting on the S-meter. Next, adjust R2 until the
modulation meter itself reads 0-1 mA and set the
zero-balance on the instrument to zero. Then adjust
the audio gain control R1 of the unit until the meter
just kicks up to a full-scale reading on audio peaks
with a 100% modulated signal. i

The meter is now set ready for use and unless it
is recalibrated the controls must not be reset.

- Assuming the 0-1 mA meter is scaled in tenths, 06

mA would represent 60% modulation, 025 mA 25%,
and so on; this can be checked by reference to a BBC

Si
HT+

Plug to receiver socket
>
&
[
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This modulation metering device could be used as an auxiliary

unit with almost any type of communications receiver. . Its

working and setting-up are explained in the text, It is

primarily a reference system but it can be quite accurately

calibrated. Its power can come from the Rx with which it is
to be used.
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signal, on which average speech modulation is 60%.
And even if the figures are not accurate, they will
always be comparative. Remember, the meter only
gives an accurate result when the incoming signal
produces an S8 reading on the S-meter, so it is
important that the RF gain control be set to give
this value on each signal to be measured. The press-
to-read switch Si can be mounted either on the unit
or, as is usually more convenient, on the receiver
front panel; it is required to make the meter in-
operative when a signal of over S9 is tuned in,
otherwise the needle would swing across the scale on
modulation peaks and could be damaged. It should
be mentioned that the meter for its operation requires
very little audio to drive it and should cause no

noticeable change in the receiver audio output.

The audio input for the meter can be taken from
the diode demodulator circuit at the point of audio
feed to the voltage amplifier or, if no tone control
is provided in this circuit, it may be taken from the
grid pin of the first audio valve. In some circuits it
may be a good thing to. connect a 100,000 ohm’
resistor in series with the meter feed and, as care
must be taken not to introduce hum at this point,
the lead should be well screened. Should it be found
that the linear amplifier of the unit will not give
sufficient output to drive the control valve, the audio
may be taken from the anode of the receiver triode
amplifier; the grid connection 'is to be preferred,
however, for the required linear characteristic.

PORTABLE ON TOP BAND IN
THE HIGHLANDS

GM3JEQ/P, AUGUST 10-24, 1963

W. R. STEVERSON (G3JEQ)

AFTER 440 miles of hard driving, East Lothian
was reached on August 10, and the telescopic
mast was raised on the Lammermuir Hills—a ritual
which was to be repeated for the next 14 nights. A
short call on 1825 k¢ was immediately greeted with a
pile-up of a considerable number of callers (no doubt
due to the small item in SHORT WAVE MAGAZINE for
August, p.308) and a welcome indication that we were
in business. In all 45 stations were worked that even-
ing, an average which was subsequently to be main-
tained during the whole trip.

With a wet start ont the following morning, even-
ing operations were continued as scheduled from Loch
Lomond (Dunbarton), Bute, Loch Ness (Inverness)
and Gairloch (Ross).

Anyone who has operated portable from Scotland
in August will well know the agony of being eaten
alive by the swarms of midges that descend at dusk,
defying all known evil smelling preparations. This
trip was no exception, and each QSO was therefore
punctuated byj|a heavy swatting session! Another
hazard was shiep, constantly trying to scratch their
backs on the mast and guys, though luckily they never
succeeded in getting it down.

Of course the rain in Scotland has to be seen
to be believed, and in Ross we had our share. A
lot of will-power is required to erect an aerial in
torrential rain, but having done it, it’s nice to sit back
and enjoy sorting out the ensuing pile-up.

The trip continued northwards into Sutherland,
with operation from Scourie and Tongue on the north
coast, and a stop was made at Thurso in Caithness
for a pleasant personal QSO with GM3COV. At
Geoff’s recommendation, operation that. night was
from Dunnet Head (Caithness), the most northerly

part of the mainland a few miles west of John-o’-
Groats. With the mast on the summit of the Head
and with a wonderful view of the Orkneys,. the usual
quota of QSO’s resuited.

. Homeward Run

After bidding GM3COV farewell, tracks were
retraced, with stops at Durness (N.W. Sutherland),
Scourie, Ardgay (Ross) to Nairn, where aside from
the grouse-shooting fraternity and the vigilant local
 Z-cars ” who suspected our motives, the only mishap
of the tour occurred. The aerial c¢/o relay commenced
to give trouble. Considering the extremely rough
tracks we had travelled, it says something for the
home-built rig to have stood the battering so well,

Repairs to the relay took an hour, in the semi-
darkness of the vehicle, and on return to the band
at 0030 BST, stations were still there calling; they
were rewarded for their patience with a QSO from
Nairn, and all who were heard calling were worked,
till well into the early hours.

In Kincardine, the mast was again set up at Cairn
O'Mounth at 1,448ft., where last year difficulty was
experienced in getting out. However, after the first

‘few QSO’s it was obvious that last year we had only

succeeded in pushing the RF into a sheep barrier,
with very little radiated. This year PA, OK and a
considerable number of other DX stations were
successfully raised.

Perth and Roxburgh were the last two counties
to be put on the air and final total figures of 2,500
miles travelled with over 620 contacts in the log
indicates pretty clearly that once again we had a very
successful, if sirenuous, trip through some of the
finest scenery in the country.

A regular sked with a local Surrey station had
been maintained daily, without difficulty, and on the
whole the standard of operating on 160 metres was
found to be pretty good.

The writer’s thanks to all the statlons who were
on the frequency, for their forbearance. It is hoped
they did not have to wait too long for the ensuing
QSO, and that they and SWL’s have gbne many steps
up the County Ladder.

“« Short Wave Magazine ' can be obtained to order through newsagents in practically all countries
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For The Beginner

DISCUSSING AMPLIFIERS

Whether one is thinking of a receiver or a transmitter, it is certain that more than

half of the valves it uses are functioning as amplifiers of some sort. The many

different modes of operation must be clearly understood, so that the correct choice
for any stage can be made.

ARLIER articles in this series have dealt with
4A—Crystal Oscillators (April 1963) ; VFO’s (May and
June 1963); and Mixers (August 1963). It is now
necessary to cover the subject of straightforward
amplifiers and their operation in amateur-band trans-
mitters. This is a very wide subject, as there are so
many types to think about, and also so many 'different
requirements. i

It will be assumed that the “required reading”
from the earlier chapters of one of the various Hand-
books has already been carried out, and that the
beginner who has read all this knows something of
valve characteristics and the fundamentals of RF
amplification, What really has to be made clear is
that each type has advantages and disadvantages
when considered for any particular purpose. It is
impossible to say that one type of amplifier is
“ better ” than another . . . this is only the case
when one considers exactly what the purpose of
the stage will be.

Class A, B and C

First, a very brief re-cap of what you should
already know about the classes of amplification, if you
have done your homework in the matter of Funda-
mental Principles. What follows is highly condensed
and simplified, but should help to sort out your ideas
methodically.

Consider the characteristic curve of an imaginary
valve (Fig., 1). This shows the variation of anode
current with. grid voltage; and once a fixed grid
voltage (bias) has been applied, the curve will show
what happens to the anode current when a varying
grid voltage (sine-wave) is applied, in the form of an
incoming signal from a previous stage.

In this simple case, we will consider what happens
with the same valve under three different conditions,
calling them Class A, B and C. The Class-A point is
highest up the curve, allowing a considerable swing
on either side within the straight portion of the
curve ; the Class-B point is near the bottom of the
curve, which means that the positive-going half-cycle
of grid voltage will swing on the straight part of
the curve, but the negative-going half will be on the
lower bend ; and the Class-C point, actually right off
the curve as shown, will ensure that the negative-going
half-cycle will have no effect whatever (since the
valve is already biased well beyond the cut-off point)
but that the positive-going half will cause a corres-

ponding half-cycle of anode current to flow.

Fig. 2 shows, in idealised form, the anode-current
wave-forms resulting from an applied grid voltage
in the form of a sine-wave. In Class-A, if the input
sine-wave is kept down in amplitude so that the
operation is confined to the straight part of
the-characteristic, a-similar sine-wave appears at the
anode. In Class-B the input may be increased in
amplitude to give a wave-form that is sinusoidal
in one direction but distorted in the other; and in
Class-C a much larger input swing is used to give a
somewhat distorted anode wave-form (the “ kink”
at the top is caused by running into saturation where
the characteristic curve flattens at the top), with no
negative half-cycle at all. '

Note that in Class-A condition there is a high
“ standing current ” in the anode circuit (22-5 mA);
in Class-B it is much lower (6 mA in the case shown,
but it might be zero); and in Class-C it is most
definitely zero, the valve being biased to perhaps as
much as twice the cut-off point.

Now, it should be obvious at once from these
curves that only Class-A could be used for distortion-
less amplification—and that would be true. But if
the Class-B situation js amended by using two valves
in push-pull (and remember that the top of the output
curve is on the straight part of the characteristic and
therefore virtually a sine-wave), then the missing half-
cycle from each valve is supplied by the other one,
working 180° out of phase with it, and the overall
output curve should resemble the Class-A specimen.

Class-C, of course, can be used for nothing but
RF amplification of a pure sine-wave input. Even then
it is only possible because the high-Q tank circuit of
the amplifier valve has a “fly-wheel ” effect which
supplies the completely-missing half-cycles. It is
a very efficient generator of harmonics ; in fact, fre-
gquency-doublers ‘are nothing but Class-C amplifier
stages with their tank circuits tuned to twice the
frequency. One can even go further and pick out
four or six times the frequency, with reduced
efficiency. And one can go on up to the TV fre-
quencies and find extremely solid harmonics, due to
Class-C amplification !

1t is doubtful whether there is now any justification
for the use of Class-C in amateur transmitters, but
that is another story. Certainly the old chain of
frequency-doublers, which every transmitter used
to include, is right “ out.” In these days of TVI, we
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arrive at the wanted frequency by mixing, not by
mass-production of harmonics.

Attributes of Each Type

A quick summary, then. Class-4: Low distortion,
high standing anode current, which restricts the level
at which a given stage may be run (or, in other
words, necessitates a bigger valve). Ideal for voltage
amplification. No power drain on previous stage.
Hence, ideal for isolating stages or buffers, Also ideal
for linear amplifiers, but wusually impracticable
because of high standing current and therefore high
anode dissipation, and low efficiency.

Class-B: Higher efficiency, since the anode current
remains low when the input signal is small; there-
fore smaller valves can be used for a given input,
compared with Class-sA. Can be made almost
distortionless when two valves are used in the push-
pull mode. But if the input is high enough to drive
the grids positive during part of the cycle, power
will be taken from the preceding stage, and the good
“isolation ” characteristics of Class-A are lost.

Class-C: Highest efficiency, but requires consider-.

able driving power and is a fine generator of
harmonics unless precautionary measures are taken
to suppress them. Most unwise to use a Class-C
final amplifier immediately after a CO or VFO with-
out a buffer or isolating stage in between. (See also
Table I, p.476, for advantages and disadvantages of
all types.) '

At this stage someone is sure to be asking “ What
about Class-AB, AB1 and AB2 ?” So we must confess
to having simplified things somewhat. Strictly speak-
ing, in Class-B the valve must be biased to cut-off,
and the negative half-cycle is therefore completely
suppressed. The term *Class-AB ” is reserved for
a condition that lies between this and that of Class-A.
“ AB!” implies the use of slightly higher bias than
for true Class-A work, allowing the signal almost as
far up the curve as the point where grid-current starts
(i.e. where the grid is actually driven positive by the
signal working against the bias). “AB2” takes
matters a little further and actvally allows the grid
voltage to swing positive, so that grid current does
flow. In both cases, push-pull operation of two valves
cancels out most of the distortion of the wave-form.
The point “B” in Fig 1 approximates to “ AB2”
operation.

Amplifiers at Work

A typical small transmitter (say a 10-watt effort
for Top Band) will usually be found to consist of
three stages—a VFOQ, a buffer amplifier (BA) and

a power amplifier (PA). To keep a VFO stable it is

essential to isolate it from the fluctuating loads placed
upon it by a following stage which is either keyed or
modulated, so a Class-A buffer stage is ideal for the
purpose, since it never runs into grid current and
therefore does not draw power from the VFQ.
When it comes to the matter of modulation,
though, we have a choice. The PA can be run in
Class-C, with high-level modulation applied to it
(only a relative term, when dealing with a 10-watter 1) ;
or the BA may be modulated, at a much lower Ievel
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of audio, and followed by a PA which is linear.
(A Class-C PA, of course, is anything but linear
and cannot be used to amplify a modulated signal
... s0o Class AB1 or AB2 is generally used.)

The pros and cons come out like this: In
scheme 1 (Fig. 3a) you will need at least 5 watts of
audio power for the modulator, but your Class-C
PA will work at high efficiency and give you nearly
7 watts output for 10 watts input. In scheme 2 (Fig.
3b) you can achieve full modulation with only a
watt or so of audio power, but your Class-AB PA
will not do much better than 5 watts output for 10
watts input.

With a ten-watt Top-Bander, the usunal answer is
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Table 1

CATEGORY ADVANTAGES DISADVANTAGES
Class  Low distortion — linear Low efficiency (25-30 per
A operation  possible as  cent),

modulated driver, Therefore, high anode dis-

Low drive requirements sipation and larger valve

—no power taken from needed.

previous stage.

Simple  bias  supply

needed,

No harmonic genera-

tion.

Class  Linear operation pos- Medium efficiency (50-60 per
AB1 sible, . as low-level  cent).

modulated driver. Regulated  screen supply

Low drive requirements:  necessary.

Low harmonic genera-

tion.

Simple unregulated bias

supply.

Class Linear operation with ¢ Stiff ** (regulated) bias and
AB2 55-65 per cent effici- screen supplies necessary.
and B ency. Greater drive needed, as
power is drawn from pre-
ceding stage, which must be
spitably damped to avoid

*¢ pulling.”
Increased harmonic genera-
tion,
Class Highest efficiency (70 to  Large harmonric output.
C 80 per cent). i High "level modulation

needed, and thus- double
ratings on RF componeénts,
as compared with CW con-
dition.

to use scheme 1. It is not difficult to raise 5 watts of
audio, and the Class-C condition of the PA at such
a low frequency will not generate a crop of harmonics
sufficiently prolific to cause TVL But with a 150-watt
transmitter on the HF bands the reasoning changes
somewhat. There, you are faced with the difference
between 75 watts of audio (to modulate a Class-C PA)
or a reasonable amount, such as 2 or 3 watts, to
modulate a buffer which is followed by a linear PA.
Furthermore, there is everything in favour of using
a Class-AB PA on, say 14 mc—simply to avoid the
harmonic generation of a typical Class-C stage, which
is a prime cause of TVI So, when planning a trans-
mitter, first think hard about the question of low-
level or high-level modulation.

A typical SSB transmitter will, of course, include
many amplifier stages of various types. There will
certainly be one or more audio amplifiers ; probably
an amplifier at the carrier frequency (435 ke or what-
ever it may be); a VFO amplifier ; a Class-A stage
(* driver amplifier ”) and the final PA, running in
ABI. And there may well be a further high-powered
linear stage following the erstwhile * final.”

In addition there may be cathode-follower
stages: (which we will be dealing with on another
occasion, together with grounded-grid amplifiers,
cascodes and other types not yet mentioned).

Types of Valve—Correct Choice

With the truly amazing variety of valves at present
on the market, the correct choice of type becomes a
puzzling business for the novice., Not only is he con-

Class A Class C
’ Buffer B
VFO Amplitier PaA
Mod
Fig.3 (a) High level
Class A’ Class ABt
) Butfer
VRO Amplifier PA
Mod | k
Low level
Fig.3 (b) -

fronted with triodes, tetrodes and pentodes, but
these categories are sub-divided into variable-u types,
high-#, medium-u, sharp cut-off, remote cut-off, beam-
power tetrodes, power-amplifier pentodes . . . there
seems no end to the variations.

Fortunately the average transmitter does not
employ valves doing as many different jobs as the
modern receiver ; and certain well-known and trusted
types appear over and over again. Among the trans-
mitting tetrodes we repeatedly find the 5763, 2E26
and 6146 as general-purpose types in ascending order
of magnitude (their output ratings are respectively 12,
27 and 70 watts).

In the early stages of transmitiers, ordinary re-
ceiving-type valves are extensively used, The popular
12AU7 and 12AX7 double triodes will often appear
as audio amplifiers; the ubiquitous 6V6 and 616
could hardly be avoided among the older designs
(either as buffers, frequency-doublers or PA’s) ; and
the more recent 6CL6 has now come into prominence
as an excellent Class-A driver for a linear (Class-AB1)
PA, possibly using 6146’s.

Essentials

Transmitters of ten years ago, with the inevitable
Class-C PA, were not particularly stringent in their
requirements in the way of power and bias supplies.
This is not the case with linear amplifiers, which
must have extremely well-regulated bias, screen and
anode supplies. The very mode of operation of a
Class-B stage—mean anode current varying with the
input signal, and grids driven positive (therefore grid-
current flowing) over half of each cycle, means that
well-regulated power supplies are essential.

This is one of the reasons why other types of
amplifier such as the grounded-grid stage, have
become popular. This is another part of the story,
and will be dealt with in a further article in this
series.

‘““Short Wave Magazine’’ advertising gives the largest and most consistent coverage of the
U.K. amateur market
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G3IAC (Ely, Cambs.), on left, was with
G3AKU (Nottingham) at the Lincoln
Rally on September 15.

A G5CP print

General view, at about the middle of the afternoon, at the Woburn Rally organised by
the RSGB, on September 22. ‘The attendance was estimated at around 700 peoFle,
and the talk-in stations were kept busy on both bands — the 2m. mobiles were notice-
able more numerous than usual. The mobile committece worked hard to make this
Rally the success it undoubtedly was, An outstanding attraction was a display of
radio-controlled model aviation, of a quality and on a scale not often seen. One of the
models crashed badly due to thoughtless QRM on the control frequency near the

28 mc band.
A G3GMN print

e
RS
G3NDT/T and G3QUO/T, who run a roving ATV camera,
were- at one of the Reading Amateur Radio Club’s mobile
picnics during the summer. The slot-fed aerial is for 70 cm.
TV transmission to a local receiver on which the roving-eye
g pictures are displayed. A G30MU print

One way of going mobile is as by G3RGD/M, who has 160m.
gear mounted on a Lambretta scooter ; it is built on to the
front apron of the machine. The Tx runs 10w., using
transistors in the exciter and modulator stages, and the Rx
is a ** Command > type. L

A G5CP print

Last of 'the Season’s
Rally photographs

If evér you have heard or worked G3PZG, G8DN, G3ESR or
G3GEW here they are lined up, from left to right, at the recent
Lincoln Rally.

A G5CP print
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THIS DECIBEL BUSINESS

WHAT 1T IS AND HOW-TO USE IT

J. B. TUKE (GM3BST)

To some, this article may look too mathematical,
but in fact it is a painless discussion on one of
the most. frequently used but least understood
terms -in the radio amateur vocabulary. -~ Our
contributor shows by example how the decibel
can be regarded as an easy way of expressing
quantities. and solving certain of the problems
commonly met with, both on the air and off
it.—FEditor.

WHILE listening idly on the bands the other
evening an jnteresting conversation between two
amateur phone stations was overheard. Tests were
being carried out, and presumably they were not
all that far apart as they did not seem to. be
troubled by QRM, and station “A” was telling
station “ B that his signals were “S9 on the meter.”
*“A” then made some alteration to his transmitter
(something to do with the PA stage) and announced
that this improvement had increased the aerial
current from 0-6 to 0-8 amps, wherenpon “ B ™ replied
“That is certainly a big improvement and you are
now 20 dB over nine.,” “A™ accepted this quite
happily and they subsequently went on to talk about
other matters. It was plain from the tone of their
discussion that they were experienced amateurs, and
undoubtedly well “ clued up ” when it came to radio
theory—but it was also painfully obvious that neither
had the slightest idea what was meant by an increase
from S9 to 20 dB over S9, having regard to the
increase of aerial current at the transmitting end. It
is felt that there is some general misunderstanding in
the use of the decibel in this and other contexts and
it is hoped that this.article will make things a little
clearer and show that, properly used, the decibel is
a very useful tool.

What is the fundamental meaning of the word
“decibel ”? It is the tenth part of a Bel, and it
is basically a power ratio. The formula in the text
book says that if we have two powers, P1 and P2
and we wish to express the ratis of P2 te Pl in
decibels we find it as follows :

P2
dB = 10Log,,—
Pi

This formula means that P2 is divided by P1 to bring
them to a ratio, and the answer to this little sum is
then expressed as a logarithm, and then multiplied
by ten. The small * 10> after the word log means
that logs. “to the base ten” are used, but there is
no need to worry about that as although there are
other bases, the base ten is the normal one such as
we once used in school and is found in any maths.
text book in the form of tables. ILet us now work

“out a very simple example to see what it all means
- in practice.

Examples

Let us start with a power of one watt, and call
that .P1, and then amplify it to two watts and call
that P2. We can now substitute the figures in :the
formula

‘P2

dB.= 10 Log —

P1

2

10 Log —
1

=10 Log 2
= 10 X 0-3010
‘ = 3 (ignoring decimal places)
So, a change of 3 dB (approx.) represents doubling

the power. Suppose we now compare four watts and
one watt. Substituting in the formula we get :

P2
dB = 10 Log —
. P1
=10 Log 4
= 10 X 0-6021
= 6.
So a change of 6 dB means multiplying the power
by four. Similarly it can be calculated that multi-
plying the power by 8 gives a 9 dB increase,
multiplying power by 16 gives 12 dB and so on. In
other words, every time the power is doubled, it is
increased by 3 dB.

Now suppose these individual 3 dB increases are
represented as single stages in an-amplifier as shown
in Fig 1. One rather long way to describe the
performance of this amplifier would be to say that
it consists of four stages, each of which doubles the
power applied to it. In order to work out the overall
gain (power) we would have to multiply the individual
power gains together, and while this is easy enough
with the simple example shown, it could conceivably
be rather involved in a real and complex amplifier.
The alternative and altogether better method would
be to say that it consists of four stages, each of
3 dB gain, making a total of 12 dB (3+3+3+3).
What could be simpler ? So the decibel is, to begin
with, a very simple method of describing the
performance of an amplifier. Using Fig. 1 as an
example, we can check our figures by saying the
overall power increase is 16 times, so, once more
substituting in the formula :

Il

16
dB = 10 Log —
1
=10 Log 16
=10 X 12
= 12.
In the same way a loss of power can be expressed in

decibels. Strictly speaking the original formula still
applies, and suppose this time we have an attenuator
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?vhich reduces four watts to one watt. This time P2
is one watt, and P1 is four watts. Substituting :
dB =10 Log %
=10 Log 025
and this immediately takes us into logs with negative
characteristics. ' Since this is intended to be a practical

article and not a maths. lesson, we will now say
that if :

P2
(+) dB = 10 Log —
Pl
then :
P1

(—=)dB = —10 Log —
P2

Using this new formula to solve the original
attenuator problem we get:

4
— dB = —10 Log —
1
= —10 X 06021
= —6.

This method is rather easier than finding the log of
0-25, and from then on dealing with the characteristic
and mantissa as separate items. Sufficient to say
that in further examples considered in this article,
the larger power will always be the upper figure and
the smaller one the lower, with the negative sign
indicating a power loss. The absence of any sign
in front of “dB” implies that it is positive and
expressing a gain. The above examples have now
shown one of the common uses of the decibel—the
expression of power gains and losses. As we shall
see, these may well be used together, providing the
signs are remembered.

Voltage and Current Ratios

Can we use the decibel similarly to express current
and voltage ratios ? The answer is both “ yes” and
“mo.” It is “yes” providing inpnt and output
impedances are always the same, but “no ” if they
are difféerent. Also the formula requires a little
modification, as we shall now see,

Let it be assumed at the moment that when
considering two voltages, the impedances are the
same.  Again taking a power of one watt, let it be
supposed that this one watt was produced by 10 volts
being applied to 100 ohms. Since we have stated that
impedance is unchanged, if we now increase the
power to two watts, this must also be produced across
100 obms. The formula relating power, voltage and
impedance is :

E2=WR... so
E?=2X100... and
E = 14 (approx.).

We already know that three dB gain ‘means that
power has been increased by two, but we find that
the voltage has only been increased by the square
root of two, i.e. 1-4. This is quite correct when one
considers that in order to double the power with
impedance unchanged, both voltage and current must

st stage {” "} 2nd stage| 3rd stage S .| 4th stage |
+3dB +348 +3d8 +3d8

iw 16w

Fig. 1. Showing how amplifier performance can be expressed
in dB — see text for explanation and discussion. -

increase by the root of two, since W =E X I, and
if E and I are both increased by 1"4, W is increased
by 1-42, which is 2. Going on a step further and
using a times-four increase of power as an example,
the voltage across the 100 ohms resistor is :

E2=WR
=4x%100...s0
E = V400
= 20.

and this is twice the voltage we started with. So
6 dB means twice the voltage (and four times power
increase). So now it will be seen that if we are going
to use voltages or currents to find decibels, the
formula must be altered slightly as the answer will
always otherwise come out at half the correct
one. This is done by changing the multiplier from
10 to 20, so that the formula now becomes :

E2 12
dB = 20 Log — { or —
El 11

Checking the example above using the new formula
we get:
20
dB = 20 Log —
10
- 20 Log 2
=:20 X 0-3010
= Q.

Having sorted that lot out, let us now enquire
why it is so important that the input and output
impedances remain the same. Suppose we use the
figures above but apply them to an amplifier to
explain. We have an amplifier which requires a
drive of one watt, and this is in the form of 10 volts
across 100 ohms. The output of this amplifier is four
watts—this being produced by a valve the correct
anode load of which is 2500 ohms. This load is
provided by a 100 ohms resistor via a 5:1 trans-
former which produces a reflected impedance of 2500
ohms at the valve anode, Assuming no losses
anywhere we can say straight away that if there
is one watt input and four watts output, the gain is
6 dB. Considering the voltage produced by the output
valve itself across the primary of the transformer:

If

E? =W R
=4 X 2500 ., . so,
E = v/10,000

== 100, [over
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If we were to use this figure as “E2” in the decibel
formula the result would be all wrong. However
if we use the voltage across the 100 ohms resistor,
which is 20 volts, the answer comes out correctly
to 6 dB. Clearly, impedances are important when
dealing with voltages or currents,

Reference Level

It is not often one hears decibels being mentioned
over the air unless in connection with S-meter readings
or aerials, and both of these will be dealt with later,
but a- further -appreciation of the term is obtained
by considering its nse in line engineering. If one
could eavesdrop on engineers- testing lines, you might
well hear one say “TI'll give you zero dB at 1 kc.”
To which the other might reply “Not bad, getting
neg one this end.” This sounds about as odd as
the amateur conversation at the beginning of this
article, but it is in fact sound engineering practice.
But how does one send a zero level down a line,
and end with something less than zero the other end ?
Of course the vital piece of information is missing,
and that is the reference level. If power of a standard
level is fed into a line, and that power arrives at the
distant end completely unchanged, then the level at
each end is zero dB, and the line has neither gain
nor loss -en route. If only half the power arrived
at ‘the distant end, the level at that end would be
—3 dB with reference to the sending end (commonly
called “mneg three”). In the above example then,
there was a loss of 1 dB on the line. At the moment
though, it is not known whether one watt, one
milliwatt or one megawatt was sent down the line in
the first instance. Why then was the reference level
not stated? Because in this particular case it is
known to both parties already. Most line engineering
uses as a reference level the figure of 1 milliwatt, and
strictly speaking the symbol “dBm ” should be used
instead of “ dB” when this standard is inferred. We
can now appreciate that a level of 1 milliwatt was
being sent down the line at a frequency of 1 ke, but
that the level at the receiving end was 1 dB below
this value. Of course it is unlikely that the line would
have the same characteristic for other frequencies, so
that perhaps at three k¢ the loss might be 3 dB, and
s0 on, :

In a similar manner, in the amateur world we
see Treference to the performance of amplifiers,
reproducers, etc. A certain amplifier may be “flat”
from say, 50 c/s to 12 kc—this means no change of
output with reference to a certain figure (often that
obtained at 1 kc) between these limits. It may further
be said to have a loss of 3 dB/octave between 50
and 12'5 c/s—which means that at 25 c/s the power
is half what it was at 50 c/s, and at 125 c/s it is
half that again. (So at 12-5 ¢fs it is 6 dB down on
50 c¢/s) Finally, it may be stated that the output at
20 kc is 40 dB down, which will mean that only
1/10,000th part of the power will be available at this
frequency. All this has been described without giving
a reference level, and is all right up to this point.
But if it were required to say just how many watts
the amplifier would deliver, then the reference level
must be quoted. If the above figures were given in

“dBm®>” we would know immediately that the
reference level was one milliwatt, but without a

‘reference we can only give comparative frequency/

power figures, instead of real watts, volts or amps.

The standard of 1 milliwatt is not the only one—
a well known multimeter with a decibel scale uses
another quite usual standard of 50 milliwatts. It
doesn’t matter what standard you use, as long as one
is used and everybody knows what it is !

The S-Meter Problem

Having learnt a bit about the decibel, let us now
return to the opening paragraph of this article and
see why it is so much in error. “ A said that he
had increased the current in his transmitting aerial
from 06 to 0-8 amps. Using the current formula
we can calculate the dB gains as :

12
dB =20 Log —
11
-8
=20 Log -~
6
=20 Log 1-33
=20 X 0-12
= 2-4 dB.
This, we may note, is no mean increase as 3 dB would
have been twice power, so the improvement that
“A” made was certainly worthwhile, But at the
receiving end the signal which was 89 to start with
went up to 20 dB over S9, and 20 dB represents
one hundred times increase in power ! However, it
is not suggested that either “ A” or “B™ were mis-
reading meters. What is suggested is that the calibra-
tion of the S-meter was rather far off the mark. If
either of the participants in the test had known
about the decibel they would quickly have realised
that an increase of 2-4 dB at the transmitting end
could not possibly produce an increase of 20 dB at

' the receiving end.

Probably readers “who have S-meters on their
receivers which are calibrated in S-points together
with two-additional marks of * +20 dB” and * +40
dB” (and on some very hopeful receivers “ +60
dB > ) may well wonder at this stage whether they
can ever obtain a reading of 20 or more dB’s over
S9 which represents a real value (apart from con-
necting the Tx output directly to the aerial terminals
of the receiver ). Well, of course, it all depends
on what you mean by S9, or some other S-point. It
seems. generally accepted that one S-point represents
6 dB (though. another standard of 4 dB/S-point is
also used), so each S-point doubles the voltage at the
aerial terminals of the receiver. It has been suggested
that S1 = one microvolt. If this is the case, S2 = 2
BV, S3=4 pV and so on up to S9 =256 pV.
Rounding that off to 250 xV or % millivolt, then
20 dB over 89 is 2:5 mV, 40 over 9 is 25 mV and
60 over 9 is } volt. Another suggested standard is
S9 = 1 millivolt. In this case 20 dB over 89 is 10 mV
and so on. If you use 4 dB/S-point, other answers can
be obtained. A world-wide standard somewhere would
be most useful !
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Evaluating Selectivity

One frequently hears decibels spoken of with
reference to selectivity curves. In this case, since
valves in a receiver are voltage rather than power
operated, we are mostly interested in the voltage
applied to a valve amplifier at different parts of the
bandpass curye of, say, an IF transformer. If we
know with reference to the centre frequency that the
curve does not fall below —3 dB over a width of
2'5 ke, we know that the voltage applied to the valve
will always be at least 07 of the maximum within
those limits. For further information about the curve
we may be told that 5 kc off resonance the response
is 40 dB down, so we know that only 1/100th of the
maximum voltage will be delivered at this point on
the curve. Fig. 2 makes these examples clear, where
it is assumed that the maximum response delivers
10 volts, and the decibel equivalent is shown
alongside,

Another popular use of decibels: is concerned
with the performance of directional aerials. The ratio
quoted here can be one of several. One in common
use is the power radiated in the desired direction
compared with that of an imaginary * all-round”
radiator—a vertical dipole for example. Another ratio
is that in the desired direction compared to that 180
degrees- away—this is the ¢ back-to-front ratio.”
Sometimes a comparison is made between the desired
- direction and that 90 degrees from it—this is of
course the front/side ratio. Beam “ widths > are often
quoted as so many degrees for 6 dB down. If a
beam was said to be 20 degrees wide at the 6 dB
points, it would mean that either side of the centre-
line at an angle of 10 degrees, the power had fallen
off to a quarter of the value of that radiated along

B ———
TN
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-40dB v
-60dB -Ofv $—un _.T —
@ ~Ske -2:5kc  centre +2:5ke. 45ke
@ frequcncryv g

o o
Fig. 2. The use of dB values in expressing selectivity, which
GM3BST explains in his’article,

the  ceritre line. This would also mean that voltage
and current fields had fallen by half. And so on.

It is hoped by now that the decibel is a little
clearer, and will become a handy weapon for those
who were -a little bit confuséd to start with. How
about an example to see if it is all understood ?

The VFO at GM3BST delivers 1 watt of ‘RF,
and this is fed via a piece of coax cable which has a
loss of 3 dB to an exciter giving 20 watts output:
This exciter feeds a grounded grid PA which takes
20 watts of drive to give 120 watts output. This is
fed intoan ATU which has a loss of 1 dB, and the
output of this goes via a buried feeder, having a
loss of 2 dB to the aerial. If the aerial has an
impedance of 60 ohms (and is perfectly matched)
what is the voltage and current at the aerial feed
point? (See p493 for the answer!—Editor.)

MORSE COURSE SUCCESS

Though G3HSC says it is not at all unusual for
him to work a new operator who reports that he
learnt the Code and passed his test by using the
G3HSC Course on record, he did have one surprise the
other day : He was informed by a certain Cheltenham
station that five others in that neighbourhood had
also passed the Morse Test, the one set of Course
records having been used in turn by them all! As
G3HSC says, it may not be very good for business,
but it is at least a tribute to his method for learning
Morse.

REQUEST FOR HELP

We are asked by G3RWF to say that he would
be very grateful for any help from U.K. readers in
the formation and support of a radio club he is
starting at his school—particularly required are
radio periodicals (any kind or date) and small parcels

of unwanted parts or components. Anything of this -

sort would be most gratefully received. We publish
this request only because P. N. Henwood, G3RWEF,

writes from The Technical Institute, Congo Cross, -

Freetown, Sierra Leone.
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WIDE-RANGE MODULATED
OSCILLATOR

FOR GENERAL BENCH WORK

THE circuit arrangement shown in the diagram

can be regarded as a simplified signal generator,
with tone modulation, for general test purposes over
a wide frequency range — indeed, the cathode-
coupled oscillator V1 will go off on frequencies from
VLF to VHF; it is just a matter of the correct L,
C ratios and a suitable constructional format to get
to upper limits around 250 mc.

Of course, in covering such a wide frequency
range and using a large variable capacity for CS5, on
HF and into the VHF area the tuning will become
so sharp that only an approximate frequency setting
will be possible. However, the point is that output
can be obtained at some frequency in Bands II and
III, and on two metres, for reference purposes.

Since the V1 circuit configuration is that of a

two-terminal oscillator, construction is simplified and-

standard commercial coils—from the Denco, Elec-
troniques or Osmor ranges—can be used for the
inductance banks (refer the Home Radio or Southern
Radio catalogues).

If much HF/VHF work is to be done, it would
be advisable to reduce C5 to, say, 50 wuF, and
connect a second variable capacity, of 500 wuuF,
across S3; this would only come into circuit when
S2 is at its position 6.

Resistor R functions purely as an output con-
trol (amplitude) but will also be found to affect the
waveform if the instrument is used in conjunction
with a ’scope. The switch S1 defers to the fact that
over the lower frequency range, more coupling
capacity is required.

THE SHORT WAVE MAGAZINE

If the unit is to be used mainly for HF/VHF
work, a well smoothed and stabilised HT supply of
150-200v. should be provided. This is not so
important on the VLF ranges down to 100 kc.

Tone Modulation

The triode V2 is connected as an audio oscillator,
using a 5:1 intervalve transformer (such as the
Radiospares  “ Standard” type). The switching,
S4A-84B, is arranged to give either straight RF or
modulated RF output, as required. The pitch of
the audio toné can be varied by putting capacities
of different values, from -005 to ‘05 uF, in the Ct
position. To get this audio oscillator to go off, it
may be necessary to reverse the connections on one
side of the transformer. The tone modulation will
not be more than about 40% of carrier amplitude,
but this is ample for all practical purposes. ‘

Notes on Construction

Whatever constructional form is adopted will
probably depend on the uses to which the instru-
ment will be put and what is available in the way
of chassis and boxes.

Obviously, the HF coil assembly L1-L5 and C§
should be mounted as close as possible to the valve
(V1), with L1 as the highest frequency to be tuned
and therefore taking the shortest connecting leads.
L10 can be the coil for the lowest frequency to be
covered, which could be in the region of 100 kc or

Table of Values

Tl;e ‘Wide-Range Modulated Oscillator

Cl = 47 puF R3 = 15,000 ohms
C2 = 01 p¢F Coils = see text
C3 = 100 uuF 81,85 = SPST
C4 = 50 uuF $2, 83 = see text
CS5 = see text S4A, S4B = DPDT
Ri = 2,000-ohm pot’ V1 = 6I6
meter V2 = 6C4
R2 = 20,000 ohms

/D
183 c3 :[[: R%
HF N
Cc
o‘\._l s2 s3
LF s p 1
J LF ,
Output
LF/HF
Mad Lj2
L
L L3 1.5, L6L7L8L9L40
A V2-6C4
—.j__- RF O5C HF section_ LF section ! j
’ x
6:3v {150-200v
Y ———e T+

Circuit of the modulated oscillator discussed in the text. It can be regarded as a simplified form of signal generator, suitable for

_ first-instance test work on the bench. By using commercial coils for the L1-L5 and L6-L10 inductance banks, a very wide frequency

range can be covered, from VLF to VHF. Depending on the uses to which the instrument might be put, separate tuning condensers

could be provided for the two banks, as the value given for C5 would be found excessive for HF-VHF work. V2 is an audio oscillator

for tone modulating the RF side, and the switching S4A-S4B isolates the MCW oscillator, when not required. The pitch of the audio

tone will depend upon the transformer characteristics, anc(l] can l‘;ei adjusted to suit by #ﬁng condensers of different values in the
t position,
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even lower.

While S3 can'be ‘a'ny ordinary sort of switch,

giving the required six notches, S2 ought to be a
good low-loss ceramic type and, if the mechanical
configuration demands ‘it, be mounted on an exten-
sion rod to keep the HF/VHF leads short.

~ The oscillator circuit, while not giving much RF
output, is inherently stable. But it will show a
certain amount of switch-on drift, definitely notice-
able on frequencies above 100 mc. The LF stability
is, however, excellent, and should not be more than
a few cycles at 100 kc. There will be a bit of
frequency pulling when the tone modulator is
switched in, because of the abrupt change in HT
voltage on the oscillator. This could be com-
pensated for in & more refined version of the
instrument by using separate HT feeds.

Though any similar valve types can be sub-
stituted for VI, V2 (and for purely LF work
miniatures would not be necessary), note that VI
should be a twin-triode of the common-cathode
variety. )

Finally, to avoid any confusion of thought, it
must be emphasised that the circuit given and the
suggestions made here are for an essentially simpli-

fied type of wide-range signal generator, intended’

for first-instance bench and test work. The design
is not offered as a laboratory-type instrument—but
if carefully built, adjusted and calibrated, and run
off a well smoothed and stabilised HT supply, it will

"~ give a very good account of itself and be found

extremely useful for practical amateur work.

CRICKET TEAM AT K.W. ELECTRONICS

As no less than eleven members of the K.W.
Electronics staff now hold callsigns and are active on
the air in one way or another, there is some suggestion
that they ought to get together next season as a
Wanderers’ Side! (Though what they may think of
this when they see it in print, we wouldn’t know!)
Anyway, congratulations to a firm making such
progress in the field of Amateur Radio. It would not
have become possible unless K.W. Electronics Lid.
(under Rowley Shears, GBKW) were doing a first-class
job as regards the gear they purvey and the service
they give.

THE AUTUMN “ CALL BOOK”

The latest edition. of the Radic Amateur Call
Book, in two parts (U.S. only, and the rest of the
world) is now available. The American section costs
45s., and the Foreign (non-American) part is 27s.
The latter includes the UK. section, and takes in
all callsign-addresses as published in our “ New
QTH ” page up to and including the July 1963 issue
of SHORT WAVE MaGAzZINE. The Foreign edition gives

amateur QTH’s from AC3 to 9X5, and runs to 228.

large pages, three columns to a page; this represents
about 113,000 amateur calisign/addresses in
countries of the world outside the United States !
Both Call Book parts (U.S. 45s. and Foreign 27s.) can
be obtained, from stock, through our Publications

Dept. at 55 Victoria Street, London, S.W.1., the prices °

being post free. For those who order both sections-
of the® Autumn (“Fall”) Edition of the Radio
Amateur Call Book together, we ‘knock the price for
the two down to 65s. This gives you the QTH’s of
about 330,000 amateur stations, throughout the world.

LEARNING TO COPY MORSE

If you tune around 3550 kc on the first Tuesday
each month at 2000 GMT you may be able to sort out
G3BZU, of the Royal Naval Amateur Radio Society,
sending Morse practice runs of 20 to 35 w.p.m. If
you can write this down, send what you get to:
R.N.AR.S.,, G3BZU, HM.S. Mercury, Leydene,
Petersfield, Hants. Should you be able to copy 35’s
correctly, you will get a special bit of paper which,
so far, has only been awarded to nine listeners to these
Morse Code proficiency tests. We would like to
print the names/callsigns of those who do qualify——
so please let us know.

ANOTHER “ AVO” RESPONSIBILITY

The firm of Waveforms, Ltd., manufacturers of
Graph oscilloscopes, will henceforth ‘be under the
direct control of Avo, Ltd.—themselves a constituent
company of the Jarge Metal Industries Group of some
20 concerns active in the fields of radio, electronics
and electrical manufacturing.

ey By R e G

GM3LRZ (Kelso) built himself the Anode-Dip Osclllator,
described in our October *62 issue, in the form shown here.
The box 1s 6 x 3} x 2ins., with an aluminjium panel, the coils
being wound on Eddystone miniature formers, and covering
10-160m. The meter fs an ex-Air Ministry item scaled ** Rad.
Temp.”” which proved to have a sensitive microammeter
movement (see p.493, November '62). GM3LRZ says that he
has found this ADO a most useful piece of gear.
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L. H. THOMAS, M.B.E. (G6QB)

NE often hears it said that

“conditions are unpredict-
able,” and this appears to be more
and more true in the literal sense
of the word. One of the best-
known sources of propagation
predictions is the American CRPL
(Central Radio Propagation

Laboratory), whose forecasts are.

summarised for the amateur bands
by W3ASK in. CQ each month,
and for quite long periods these
tend to be pretty reliable. How-
ever, September 22 was forecast
as an * above normal” day and
the 23rd “ normal ™ . . . then along
came an unusually large sunspot,
observed in Southern England on
the 20th and 21st, and off went
the conditions right away! The
week-end of September 21-22 must
have been one of the worst
experienced during the current
cycle.

The bands went really flat, and
the HF bands stayed that way for
several days. Some of the new-
comers on the air must have had
their first experience of how bad
things can become during a sun-
spot minimum, and we heard one
or two comments fo the effect that
DX was impossible, and even
working Europeans was pretty
tough.

It was a full fortnight before
the bands fully recovered, despite
predictions . of further “above
normal ” days for October 3 and

8, and things were again seriously.

disturbed around October 11 and
12.

Despite all this, the fact re-
mains that conditions, on the
whole, continue to be much better
than in 1952-53, around the time of
the last sunspot minimum, Admit-
tedly we have progressed a long

COMMENTARY

way in these last eleven years; far
more people realise the importance
of a really good aerial, and SSB
has practically supplanted AM as
the mode for DX phone. Further-
more, full advantage has been
taken (to put it mildly) of the

interpretation of power input and

output when SSB is used.

But, against this, we have a
large CW population still using
the HF bands, and still using the
same power (or even the same
gear) that they were doing eleven
years ago. The efficiency of CW
has not changed, and in many
cases the leading DX’ers ‘on this
mode were already using very
potent beams a full cycle back.
And what do we find in the world
of CW DX? Well, broadly this—
that if an efficient station with a
good operator sets up in almost
any part of the world, he can be
worked on almost any day on a
variety of bands.

True, Gus Browning of DX-
pedition fame is an exceptional
case; he has good gear, he can
pick his sites and he is a wonder-
ful operator. And he has good
publicity support all round. But
the fact remains that-he can set
-up shop in places like FR7, VQ9,
AC3, 9N1 and so on, and is work-
able by a good 150-watt station
almost any day he is on (with the
exception of really poor ones such
as September 21). This being so, it
seems that we have little to fear
from a sunspot minimum. But
what about those other bands?

Loss of Frequencies

Here is the rub—that for some
years the 28 me¢ and 21 mc bands
are completely dropped by the
keen DX operators. And what
does this mean in terms of QRM
on the lower bands? Facts and
figures give a surprising answer.
Qur six bands (1'8 mc to 28 mc)
allow us a total width of 3100 kc
(in the. UK. that is—the US.A.
has roughly 400 ke more). And, of
that 3100 k¢, the 28 mc and 21 mc

bands account for- 2150 ke, or
roughly 70 per cent. Does that
make you think? Furthermore, of
the 950 kc left, 600 kc are shared,
and the remaining 350 kc (the 14
mc band) are extensively intruded
upon, although theoretically
exclusive.

Thus the enormous benefit that
will accrue, as the sunspot cycle
climbs to its maximum, is that we
shall find ourselves with three
times as much useful band-space
as we have at present. Along with
this, of course, the LF bands
become less and less suitable ior
DX, but at present it could be said
that all the LF-band DX is being
worked within a total space of not
more than 60 kc at the most . . .
and probably far less than that.

‘So put a bright face on things,

when we get another of those
flat week-ends . . . there’s a goed
time coming.

Brief Guide to the Bands

From the genuine DX point of
view, Ten is the only band really
out of use at the moment. Fifteen
is pretty shaky, and can become
quite useless when one of those
spells of really bad conditions
comes along, but the fact remains
that a considerable amournt of AM
phone DX is being worked. (Why
is this, by the way? It seems to
be a convention that has grown
up. You can cover the CW part
of the band and find not<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>