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YYSTONE “888A° RECEIVER

AMATEURS BANDS ONLY — FULL BANDSPREAD

WHAT IT GIVES YOU

®

o O o

i ]

Coverage of the 6 bands 1.8 Mc/s to
28 Mc/s, each spread over the full scale,
12 inches long and directly calibrated.

Scale accuracy from 2 kc/s per division on
10 to 250 ¢/s on Top Band.

Crystal-controlled calibration oscillator,
giving 100 kc/s pips.

Double superhet circuit for high selectivity
(IF’s 1620/85 kcfs).

RF stage, separate Mixer and Oscillator
(stabilised)—12 valves in all.

Audio filter of advanced design, peaking
at 1,000 cycles/sec, for much improved
CW selectivity.

Monitoring on stand-by and change-over,
send-receive switch to control external
relay circuits,

Plus Noise Limiting, Aerial trim control,

fitting for external S-meter, independent
RF, IF and AF gain controls, variable

%el;cﬁivity. Rust-proofed and tropicalised
nish.

designed and constructed

THE PERFORMANCE

SENSITIVITY better than 3xV for 20 dB signal-
noise ratio to give 50 mW output at 309,
modulation. CW sensitivity better than
0.5 pV.

SELECTIVITY variable from 30 dB to 60 dB
down, 5 kc/s off resonance. Audio filter
attenuates 32 dB for signal only 250 cycles off
resonance.

IMAGE RATIO better than 35 dB at 30 Mc/s,
progressively higher on LF bands.

POWER OUTPUT exceeds 2% watts into
2.5 ohm load.

NOTE —Because of difficulties overseas in
obtaining replacements for some valves, changes
have been made and all valves are now of standard
wmiternational types. A mixer type of detector is
provided for reception of CW and SSB, with some
advantage on these types of signal. A separate
switch controls AGC. The overall performance
figures quoted for ¢ 888 * hold good.

LIST PRICE £110 (in U.K.))

Booklet giving

EDDYSTONE < 888A° fll deails,

on request.

FULL DETAILS ON REQUEST FROM THE MANUFACTURERS:

STRATTON & CO. LTD.

EDDYSTONE WORKS
Tel.: PRIORY 2231/4.

ALVECHURCH ROAD

BIRMINGHAM, 31
Cables: STRATNOID BIRMINGHAM
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GALLING S.W. ENTHUSIASTS

COURSES FOR RADIO AMATEURS EXAMS AND P.M.G. Ist & 2nd CLASS
CERTIFICATES (THEORY) Many other courses in Radio & Television Engineering.

Take our special home study courses which have
been written by experts both In these subjects and
in modern methods of postal instruction. E.M.L
INSTITUTES are part of a world-wide elec-
tronics organisation, and many former students
testify that our tuition was invaluable in ensuring
their success in examinations.

SPECIAL PRACTICAL KITS

are available as part of our Radio Courses.
A typical course for beginners covers the
design, construction and operation of ashort
wave 2 valve receiver.
This equipment is sup-
plied upon enrolment,
and remains your

To E.M.I. INSTITUTES, Dept. 14R, London WA4. JAN ;
Please send FREE Brochure without obligation to: !
NAME |
BLOCK i

ADDRESS '
|

Subject(s) of interest with/without equipment |

' (Assoclated with “ H.M.V.” Marconiphone, etc. etx*

E.M.I.
INSTITUTES

The only Postal College which is part of a
world-wide industrial Organisation.

L= FR—-
’t th MOB’LEER COPPER WIRE. 4G, H/D, (40 ft., 17/-;
ems Or e 70 fc., 8/6, psost asd pa7c|;i5ng 2/.. Other Iengtfhs
5 | fe., 10/-; 70 ft.,
I2V. MINIATURE ROTARY TRANS-  yard. Ditto, 10-way (5 pairs). Screened EREY S t
FORMERS, Output 360/310V. 30mA and plastic covered. 2/- per yard.
c.c.s. or 70mA i.c.as. Only 44" x 24" P. & P. min. 1/6. CONDENSERS. T.C.C. type (Il. 8 mfd.,
overall. Only 21/- each or £2 for 2 1,000 V List, over £3. Only 10/6 each, post
P. & P. 2/~ PLUG-IN NOISE LIMITERS. 3- 1/9. 8 mfd., 750 V., 5/6 each, post 1/6.

MULTI-WAY CABLE 3" diameter.
7 coded wires.  ldeal for inter-chassis Best with H.R.
connections or beam control. §/3 per P.&P. /6.

BRITISH BREAST MIKES (carbon). Ideal for mobiles. 7/6. P. & P. 1/6.

’phones.

position limiting. No rewiring required.
Only 8/6,

RIBBED GLASS 3” AERIAL INSULATORS.
1/6 each or 6 for 7/6, P. & P. 1/6.

ABSORPTION WAVEMETERS. 3.00 to

SEMI-MIDGET 1.LF. TRANSFORMERS.
10.7 Mc/s and 465 kcfs. (can be used in either 10H.,
separately). Only 9/11 per pair. Postage 9d. 2/6

THE NEW GELOSO V.F.O,
HEADPHONES, H.R, type, 4000 ohms, Output on 80, 40, 20,

very sensitive. Only 12/6 pair. P. & P. 1/6.

C.L.R. (low res.) 8/6 P. & P. 1/6.

D.104 CRYSTAL HAND MIKES, List £6
complete with 6éfc. of cord and plug. Very
fimited quantity available, Only £3/I0/- each.

QV06/20 (6146) tubes.
81" x 57

AMERICAN 807 VALVES.
7/6 or 4 for 25/-, post free.

HEAVY DUTY SHROUDED CHOKES.
150mA., 80 ohms. Only 10/-. P. & P.

15 and 10 metres
sufficient for fully driving pair of 807 or
Complete with
calibrated dial and escutcheon.
Price less tubes, £7/12/6. Set of 3 tubes 24/-,
New, boxed.

35.00 Mc/s in 3 Switched Bands. 3.5, 7, 14, 2I
and 28 Mc/s Ham Bands marked on scale. Com-
plete with indicator bulb. A MUST for any Ham
shack. Only 17/6 each, post free.

RACK MOUNTING PANELS: 19”7 x 5¢,
8317, or 104", black crackle finish, 5/9, 6/6
1/6 9/- respecnvely P. & P. 2/-.

TWIN FEEDER. 300 ohm twin ribbon feeder
similar K25, 6d. per yard. K35B Telcon (round)
1/6 per yard. Post on above feeder and cable,

UNIT.

SPECIAL OFFERS —

Type LMI4. 125 kc/s to 20 Mc/s
Crystal checked. Complete with

calibration book, etc. Ez

AMERICAN PRECISION HETERODYNE FREQUENCY METERS

As new — very
limited quantity

1/6 any length.

COLLINS MODULATION TRANS-,
FORMERS, P.P. 807s, 20 watts audio to parr,
807s. Beautiful job. Only 12/6 post free. Very
limited quantity avaiiable.

We are demonstrating THE LASTEST

AMERICAN OCTAL BASED 1,000 kc/s PRECISION XTAILS 30/- each post free.
Full range of DENCO REPANCO and EDDYSTONE coils and components available.

in Hi-Fi equipment

No C.0.D. on Orders under £1.
Dept. ¢‘S’, 110 Dale End, Birmingham

CHAS. H. YOUNG LTD

PLEASE PRINT YOUR NAME AND ADDRESS
CENTRAL 1635
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Now Available for Immediate Delivery

RADIO AMATEUR
CALL BOOK

Winter Edition. Abridged Edition excludes only
American stations. Otherwise complete with
latest call sign-address listings for all countries, and
including much DX data. In its 35th year of publica-
tion. (Abridged Edition, 17s. 9d.). Complete Edition

37s. 6d. post free.
*

HAM REGISTER

Contains names, call signs, age, hobbies, occupations,
etc. on thousands of amateurs throughout the world.
Over two years planning and research to produce.
500 pages.

42s. post free.

*

VHF HANDBOOK

24s, post free.

*

COMMAND SETS

Published by “ CQ.” Information on conversion of
all Command Transmitters and Receivers.

12s. 6d. post free.

THE RADIO
HANDBOOK
I4th edition

American, Published by *“ Editors and
Engineers,” 168 pages.

60s. post free.

*

THE RADIO
AMATEUR’S
" HANDBOOK

Published by A.R.R.L., 1957 Edition.
34s. post free,

%

POWER TOOLS

5s. 6d. post free.
Published by Popular Mechanics

*

BEAM ANTENNA
HANDBOOK

22s, post free.

MAGAZINES BY SUBSCRIPTION

AUDIO ...oiiiiiiiiiiiiiiiiiiniiiiensiririneaenaainans 40s. 0d.
CQ, RADIO AMATEUR’S JOURNAL......
ELECTRONICS (Trade only).
POPULAR MECHANICS

Subscription Service for all American Radio and
Technical Periodicals.

SHORT WAVE
MAGAZINE

PUBLICATIONS DEPARTMENT

55 VICTORIA STREET
LONDON . SWI
ABBEY 5341

January, 1958
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——Southern Radio’s Wireless Bargains
—SPECIAL OFFER ! TRANSMITTER-RECEIVER Type “38” Mark If (WALKIE-TALKIE)

A recent direct Large Purchase of this well-known
Tx-R enables us to make this VERY SPECIAL OFFER

TRANSMITTER-RECEIVER.
complete in Metal Carrying Case 9” x 63” x 4”7, weight 6 Ibs.
Frequency 7.3 to 9 M/cs. Five Valves; £1 2s, 6d. Post paid.
These Tx-R’s are in NEW CONDITION, but owing to
demand they are not tested by us and carry no guarantee,
but should prove SERVICEABLE.

ATTACHMENTS for Type “ 38" Transreceivers. All
Brand New. Phones, 15/6 ; Mlcrcphones,
1, 2/6, No.
Haversacks. 5/-; Va|ves, A.R.P. 12 4/6 A.T.P.4,
Set of Five Valves, 19/-.

*

Bt/:xes, 2/6 ; Aerials, No.
4/-3
3/6.

OFFER NO. 2: TRANSMITTER-RECEIVER "“38"
as above. Complete with set of external attachments.
£2 2s. 6d. Post paid.

Type “38” Mark |

4/6 ; Junction
2,5/-; Webbing,

OFFER NO. 3: TRANSMITTER-RECEIVER 38"
Mark [l. Brand New with Complete set of external attach-
ments and Complete Set of Spares including Webbing,
Haversacks and Valves.................. ..£2 17s. 6d. Post paid.

TRANSRECEIVERS. Type “ 18 " Mark ill. Two Units (Receiver
and Sender). Six Valves, Microammeter, etc. Metal Case.
Untested. No guarantee, but COMPLETE............ I18s. éd.

ATTACHMENTS for ‘“ 18 "’ Transreceivers. ALL BRAND NEW
HEADPHONES, 15/6; HAND MICROPHONE, 12/6; AERIALS,
5/-; SET OF 6 VALVES, 30/-,

RECEIVERS R.109. S. W. Receiver in Case, 8 valves. Speaker
and 6-volt Vibrator Pack. Untested. No guarantee but

£2 18s, 6d.

RESISTANCES. [00 Assorted useful values, New wire end 12/6

CONDENSERS. |00 Assorted. Mica, Tubular, etc............. 15/«

BOMBSIGHT COMPUTERS. Ex-R.A.F. NEW. Hundreds of
Components, Gears, etc. ldeal for Experimenters...............

LUFBRA HOLE CUTTERS. Adjustable 3” to 3}4”. For Mecal
PIASTIC, ©TC..cc.cruieenriirorroiuiiinniuceesaniacsusstassrasssrsnssstosaaness 7/-

QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2-pin, 4"
Spacing. Frequencies between 5675 Kcs. and 8650 Kos. (F.T. 243)
20 Mcs. and 38 8 Mcs. (F.T.24(, 54th Harmonic), 4/ each. ALL
BRAND NEW, TWELVE ASSORTED CRYSTALS, 45/-. Holders °
for both types 1/~ each. Customers ordering 12 crystals can be
supplied with lists of Frequencies available for their choice.

MORSE TAPPERS. Std. 3/6; Extra Heavy on Base, 5/6; Midget,

2/9.
TRANSPARENT MAP CASES. Plastic, 14" x 103~,
Maps, Display, etc.

DINGHY AERIALS. Ex-U.S.A. Reflector Type... ‘4.4/6
STAR IDENTIFIERS. Type | A-N Covers both Hemispheres 5/6
CONTACTOR TIME SWITCHES. 2 Impulses per sec. in

1116

Ideal for
....5/6

POST OR CARRIAGE EXTRA. FULL LIST RADIO BOOKS, ETC., 3d.

SOUTHERN RADIO SUPPLY LTD.

11, LITTLE NEWPORT STREET, LONDON, W.C.2.

GERrard 6653

ANTENNA HANDBOOK (Published by
A.R.R.L. (8th Edition)................ecooeen.
A COURSE IN RADIO FUNDAMEN-

TV FOR THE SERVICE
TECHNICIAN (H. W. Sams)
ELECTRONICS MADE EASY
HAMS INTERPRETER (Pubhshed by
OH280) coccoviiiriiiiiianiiinciiinienneaes
HIGH FIDELITY by G. A. Bricas
(Pubhshed by Wharfedale Wireless)......
FID TY (Gernsback)............
HIGH FrDELITY TECHNIQUE
(Gernsback).......o.covevvviisnviiniinieiornnans
NTS AND KINKS, Vol. 5...cccoocinnnnn.
HOW TO BECOME A RADIO
AMATEURY ..coiviiiiieiniiiiiiiicnonnnnnes
LEAol})P{EING THE RADIO TELEGRAPH
CODE ... cooiiiniiiiiriiniiianiranieriinnss
MAINTAINING HI-FI EQUIPMENT
MOBILE HANDBOOK (Published by
CQ) (Second Edition
MOBILE MANUAL
ARRL.) coveviannaininiiiiinsiniaininsninenins
MODEL CONTROL BY RADIO.
NOVICE HANDBOOK...........ccoennnns
OPERATING AN AMATEUR RADIO
STATION (Published by A.R.R.L)¥%...
PRACTICAL DISC RECORDING.....
RADIO AMATEUR DX GUIDEs.....
RADIO AND ELECTRONICS HAND
BOOK (H. W. 8ams)......cccovienuininiinns

Now

Available
for i
Immediate

Delivery

SHORT WAVE MAGAZINE

55 VICTORIA STREET

Post Free

Post Free
RADIO DESIGNERS HANDBOOK, 4th

19s. 0d. edition (1,498 pp.) (F. Langford Smith). ... 44s. 0d.
RADIO AND TV HINTS....... 8
10s. 6d. RAPID TV REPAIR.......
22s, 6d. SERVICING COLOUR TV
19s. 0d. SERVICING RECORD CHANGERS 24s. 0d.
SCATTER PROPAGATION THEORY
20s. 04. AND PRACTICE (H. W. Sams)......... 25s. 0d.
6s, 6d. SINGLE S]I)EBAND FOR THE RADIO
AMATEUR ......ccooeiieiiniinniinnnneeianss 14s. 6d.
7s. 0d. SURPLUS CONVERSION MANUAL
Volume 1.. 21s, 0d.
12s. 6d. Volume 2., 21s. 0d.
125, 6d. SWEEP MARKER GENERATORS FOR
TELEVISION RADIO .........ccoennins 20s. 6d.
8s. 6d. TECHNICAL DICTIONARY (H. W.
11s. 0d. SAMS)..oereeveeenirroneiiniinnirsinn, 16s. 6d.
THE OSCILLOSCOPE ........................ 18s. 6d.
Ss. 0d. THE RECORDING AND REPRO-
DUCTION OF SOUND (H. W. Sams) 64s. 0d.
4s. 6d. TRANSISTORS—
24s. 0d. THEORY AND PRACTICE (Gernsback) 16s. 6d.
TRANSISTOR TECHNIQUES
24s. 0d. (Gernsback) 12s. 6d.
TV IT'S A CINCH 24s. 0d.
23s. 0d. UHF ANTENNAS CONVERTERS AND
8s. 6d. N ER S Iy L T L L T LT 12s. 0d.
23s, 6d. UNDERSTAND[NG HI-FI CIRCUITS 24s, 0d.
WORLD RADIO TELEVISION VALVE
2s. 84. HANDBOOK .......ccvvivinnieiiinnniiiens 8s. 9d.
6s. 6. WORLD RADIO HANDBOOK, 1957
12s. 6d. Edition.....occovviiiiviiniiiiniiiiiiiieans 13s. 0d.
40s. 0d (9 Not strictly applicable under U.K. conditions).

(PUBLICATIONS DEPARTMENT)

LONDON - Ss.W.lI . ABBEY 5341
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SPECIAL VALVE LIST

ORIGINAL CARTONED AMERICAN VALVES
5U4G 7/6 6SN7GT 6/6 6V6GT 7/6 9004 1/9

6AC7 5/- 6SL7GT 7/~ 807 /- 9006 1/9
6AGS 5/6 6H6 2/6 6X5GT 8/6 830-8 40 /-
6AG7 9/6 446B 25/- 955 1/9 125G6T 6/-
6SH7 5/- 464A 25/- 956 1/9 2C26 3/6
2X2 2/6 3B24 7/6 :

Please add postage.
RI109 RECEIVERS

8 valves, 5-ARP i2's, 3-AR
8's covering 1.8-85 Mc/s on
two frequency bands. Con-
tains 6 v. Yibrator Pack and
built-in 3%in. Goodman
speaker, operates from 6 v,
battery, consumption |4
amps. Housed in metal case
13 x 12x tlin, Designed for
Mobile or Ground station,
Operates with any normal
aerial, Complete and tested,
including circuit. Very good
condition. Only 80 /-,carr.7/6,
BATTERIES suitable for
above giving 8-10 hours con-
tinuous running. FOUR 1.5
dry batteries in series, 5/—
p. & p. 3/6.

CONVERTERS. Covering 40-50 Mc/s. Switched tuning, 8/6 each,
50-65 Mcfs. Tunable, 20/~ each. Tropical packing with circuits.
Post 3/6 each.

HIGH RESISTANCE HEADPHONES. Type No. 2, 4,000 chms.
Brand new 11/6 each. P. & P. 1/6.

MONITOR TYPE 28. Consists of YCR 138, 6-SP 61, 1-5U4,
1-VYU 120, 3-EA 50. | mfa meter scaled 100-0-100 volts. Incorporates
Y shift, X shift in u/secs, Focus, sync, Bias. Input to X plated switched
x 20, x 5, and direct, requires only suitable power pack for use as
oscilloscope, 60 /-, carriage 10/-.

COLVERN WIRE WOUND POTENTIOMETERS. 25 watts,
50k and 100k. Price 8/6 each.

VIBRATOR PACKS. 12 volt input 300 volts output at 150 M/A.
As a bridge rectifier will handle 450 volts RMS at 120 M/A. Pack
consists of 12 volt vibrator, 4 metal rectifiers, chokes and smoothing
condensers, ONLY 30/-, carriage 5/-.

Also 6 v. input, 250 v, output at 100 mA, comglete 4-pin vibrator,
QZ4 rectifier. Fully smoothed, 25/6 each. P. & P. 2/6.

BENDIX RECEIVER MN26.C. Covering 150-1500 kefs in 3
bands. . Valves used 5-6K7, 2-6N7, 2-6J5, 1-6F6, 1-6L7, complete
with switching motor and dynamotor. This superb unit has been
modified for (2v. operation. With circuit. Only 80 /-, carr. 8/6.
Also 28v. model suitable for mains conversion, £3/10/-.

‘;VgS;I'OIIN 1 AMP H.F. METERS. 2ins. circular. Brand new, 5/6.

WHEATSTONE BRIDGE. Consisting of four stud switches:
0-10 ohms, 0-100 ohms, O-Inf. Galvo-meter centre zero F.5.D.
2.5 mA. Ranges easily extended, Housed in oak cabinet 16 x 74 x 6.
C I with instructi 40/-. P. & P. 4/-.
COMMUNICATION RECEIVER R.I1155. This magnificent
receiver covers 5 ranges : 75-200 Kc/s, 200-500 Kc/s, 600-1500 Kc/s,
3-7.5 Mc/s, 7.5-18.5 Mc/s. Fully tested before despatch. Complete
with circuit and instructions, £8/10/-. Carr. 10/~

AMERICAN ROTARY CONVERTERS. With cooling Fan
Input I2v. D.C. Output 250v. at 90 mA. Completely suppressed.
Brand new 19/- each. Plus P, & P. 3/-.

No. 38 TRANSMITTER/RECEIVER WALKIE TALKIE. Range
approx. 5 miles. Covering 7.4-9 mc/s. Absolutely complete with
j i box, dph microphones, webbing, haversack.
Brand New, only 60/-, carriage 7/6.

DYNAMIC SOUND POWERED HEADPHONES. Type
D.L.R.5. 60 chms, Can be used as miniature speakers, 7 /6.
P.&P 1/6.

BENDIX RECEIVER RAI0. A 4-waveband superhet covering
150 Kcfs-10 Mcfs. Valves 6SK6, Ist RF, 6K8 Mixer, 65K7, Ist and
2nd LF., 6R7, 2nd Det., 6C5, B.F.Q., 6K6 output. Size 6% x 15%in.
Easily converted to mains operation as described on page 453 of
the September ** Practical Wireless," £5/10/—. Carr. 7/6,
PARMEKO CHOKES. 8H. 100 ma, Brand New, 7/6. P. & P. 1/6.
R. T-7/APN-I ALTIMETER TRANSRECEIVER. Brand New
complete with |4 valves: 3-12517, 4-12SH7, 2-12H6, 1-VR 150,
2-9004, 2-955. Famous Wobulator Unit, Dynamotor, Relays 3500
ohms and 6500 ohms. A.F. amplifier. Receiver section covers
400-450 Mc/s. Transmitter sweeps 418 to 462 Mc/s with manual.
Only 35 /-, carr. 10/-. 6v. Vibrators 4 pin, only 7/6 each, P.& P. 1/-

(Dept. ‘“S$”). 32A, Coptic Street, London, W.C.I.
Phone: MUSeum 9607.

Tottenham Court Road Underground. 4th turning on left down New
Oxford Street.

The Minimitter Co. Ltd.

By popular request, we give full details
of our complete range of:—

TRANSMITTING EQUIPMENT

» Transmitter 99 ns.
“Memu';::yomP‘e‘:e 8

The Famous Foundation Units: -
. 8
* 'Miniciter’ .-« ::4 24
‘Minipa’ - o el o
Minimod’ D - e 00
* *Minipower 2 kg
Low Pass Filter Unit 3 T
RECE'V lete ... £52 0 ]
37 Receiver .- comp
o 3tellr Band Converter, for ﬁxcelql %ro
s mobile openﬂon. .. -

Multi-@ Unit

tways ¢

ovgive the amateur
ipmentlat_ the mos

r gim is 6 t com-
3:; nest fqe.;

itive prices.
pet available on 2l

WP, faciliies, 372 S Tqu cechnical

ipment. V)
edl‘:la?ls. enclosing S.A.E.

The Minimitter Co. Ltd.

37 DOLLIS HILL AVENUE, LONDON, N.W.2, Tel. PAD 2160.

BROOKES
4 i‘f%

DEPENDABLE
frequency
control

@ lllustrated above is a Type SJ
Crystal Unit from a range
covering 3-20 mc/s and on the
right is a Type SM Crystal
Unit from a range covering
3-20 mcfs.
ALL Brookes Crystals are made to exacting standards
and close tolerances. They are available with a variety
of bases and in a wide range of frequencies. There is
a Brookes Crystal to suit your purpose—let us have
your enquiry now.

Brookes Crystals Ltd

Suppliers to Ministry of Supply, Home Office, BBC, etc,
181/183 TRAFALGAR RD,, LONDON, S.E.10.
Tel. GREenwich 1828, Grams: Xtals Green, London

BROOKES
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The Facts and Figures
you want...about £ &.C
Valves and Television Tubes

FREE SUPPLIES of this
very latest data sheet
are now available

CONTENTS INCLUDE:

DOMESTIC RECEIVING VALVES
RECTIFIERS
BARRETTERS

TELEVISION CATHODE RAY TUBES
GERMANIUM DIODES
GERMANIUM TRANSISTORS
PIN CONNECTION TABLES

COMPARATIVE TABLES

This handy, quick reference gives all the par-
ticulars you require—type, price and description
... details of comparative types too. An invalu-
able guide and source of information provided
for you by the G.E.C.

Send to G.E.C. Valve and Electronics Department
for this publication No. OV3971

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, WwW.C.2



FOR THE RADIO AMATEUR AND AMATEUR RADIO

he
SHORT

EDITORIAL

aging,

Resolutions It is again the season for Sound Advice and Good

Resolutions—and it hardly needs saying here that in
our world of Amateur Radio much useful advice could be given and a long list
of excellent resolutions could be catalogued.

But as always, amateurs will remain as individuals who pursue a great hobby as
the spirit moves them—they are not really much concerned about what others
may be doing or thinking.

Now, the interest may be DX and the thrill of beating the other man to a new
contact. Later, it may be the interest of building a new piece of equipment. Or
coming up on QRO phone for the first time—or trying QRP after years of working
with full power. Or breaking out on a new band. Or the supreme satisfaction of
helping a newcomer to obtain his first results. Or a hundred-and-one other possible
lines of activity.

The very fact that there are so many aspects of Amateur Radio is one of the
reasons why it always remains so fascinating, even after years of activity and a
long experience on the air.

So instead of offering advice for the New Year to those who may glance over this
page, we would simply say that we wish all our readers, all over the world, the
best of luck, happiness and good fortune for the coming vear, and success in what-
ever direction their amateur activities may lead them.

M
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Simple Variable
Voltage Power

Supply
METHODS, AND A
PRACTICAL CIRCUIT

J. M. MACINTOSH, B.Sc.

This is another of those units which once it
has been built and tried will be found invalu-
able for bench and test work generally. The
principles discussed by our contributor can, of
course, be applied to a larger version if greater
output voltages are required —Editor.

VERY useful piece of equipment which
A appears to be somewhat overlooked in
Amateur Radio is the variable voltage power
supply. It is difficult to see why this should be
.0 because it is quite a simple and inexpensive
matter to make one, or to convert an
existing “ fixed ” voltage power unit to give a
continuously variable output voltage.
Basic Circuits

Variable voltage power supplies suitable for
amateur purposes fall roughly into two classes.
Both types require a direct voltage for their
operation, either straight from DC mains or,
more commonly, from a conventional full-wave
rectifier circuit, so that for the moment only
the output voltage control methods will be
considered.

First of all there is the potentiometer method
shown in Fig. 1. Practical interpretations often
include coarse and fine controls for the output.
The disadvantage of such an arrangement is
that the load current flows through part of the
potentiometer, causing poor regulation and
relatively large power dissipation in the
potentiometer.

The second method of control requires the
use of a valve normally connected as a cathode
follower and is shown in Fig. 2. In this case
the load current does not flow through any
part of the output control R2, so that R2 does
not influence the overall regulation, which
depends on the regulation of E2 and the valve
characteristics. Adjusting the slider of R2 will
cause the cathode potential to “follow ” the
slider potential fairly closely. R3 is there to
prevent excessive grid current from flowing.
The advantage of the cathode follower as a
voltage control is that it has a very low output
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Figs. 1, 2 and 3 are explained in the article, and leadgto the
discussion around Figs. 4 and 5.
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Figs. 4 and 5. Power supply and control circuits for the
Variable Voltage unit.
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impedance and consequently
is a vast improvement over
the arrangement of Fig. 1
from the point of view of
regulation.

Limitation of Simple
Cathode Follower

As it stands, however, the
basic circuit of Fig. 2 is not
really suitable for voltage
control ; the reason for this
is that even though the slider
of R2 is set to zero there will
still be some output voltage
across the load R3. In other
words, it is not possible to
obtain voltages right down to
zero. For instance, a triode-
connected 807 will give a
minimum output of about
60v. under no-load con-
ditions. Lower minimum
voltages can be obtained with
other valves but at the
expense of output current.

Modified Cathode Follower
This difficulty can be over-
come by incorporating a bias
supply and connecting the
potentiometer as shown in
Fig. 3. This follows logically
from Fig. 2, since the
inability of that circuit to
provide a zero voltage output arises from
the fact that the potential of the slider could
not fall below that of HT—. With a suit-
able value of bias voltage, however, the
slider potential (and also the grid potential)
can go sufficiently negative with respect to
HT— to bring the cathode potential down to
that of HT—, thus giving zero output voltage.

For a particular control valve the necessary
bias voltage can be found from the makers’
anode characteristics, by measuring the grid
voltage required just to produce cut-off when
the anode voltage has a value equal to E2. The
actual bias voltage should be made slightly
greater than this—but not too much so, other-
wise there will be a large arc of R2 for which
the output voltage is zero.

Obtaining Bias Voltage

Two methods are shown in skeleton form in
Figs. 4 and 5. In Fig. 4, a transformer having
an output voltage in the region of 100v. is
used ; since it is only required to deliver a few
mA it need not be large. R4 and R5 form a

General appearance of the Variable Voltage Power Unit as described in the article.
Size can be judged from the fact that the meter is a 2}-inch dial instrument. Output is
continuously variable over a wide range by the circuit arrangement shown in Fig. 6.

voltage divider, the ratio of R4 to R5 being
chosen such that the correct bias is developed
across R4. The polarity of the metal rectifier
is important and it should be noticed that the
positive ends of C1 and C2, if electrolytic, are
both connected to HT negative.

The transformer of Fig. 4 can be avoided by
using one of the mains transformer half-
secondaries in conjunction with the half-wave
metal rectifier and its smoothing circuit. This
is shown in Fig. 5. Again the rectifier and
condenser polarities are important and the
values of R4 and RS will be correspondingly
different.

Design

The unit as described and illustrated here
was intended to have the following features :

(1) A variable output voltage from zero to
at least 200v. at any current up to 50
or 60 mA,

(2) An output of 6.3v. AC rated at 2A,

(3) Switched metering for both output
voltage and output current,

(4) Simplicity. [over
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Fig. 6. Circuit diagram of the Variable Volta%e Power Supply Unit discussed in the text; some load curves are shown in F
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in a unit of this sort.

For the sake of simplicity no measures were
taken to effect stabilisation but there is no
reason why the cathode follower control valve
could not be supplied from a conventional
stabilised power supply, using a series regulator
valve and having an output of about 300v. If
this is done then the low internal resistance of
the cathode follower can be used to the best
advantage, giving' good regulation as well as
variable voltage.

The design centres round the control valve.
Using a 250-0-250 mains transformer, the
no-load output voltage from the main rectifier
will be about 350v. so that the valve should
have a maximum anode voltage rating of at
least that amount. Also the valve must be
capable of passing a cathode current of at least
60 mA. The anode dissipation is greatest when
the output voltage is nearly zero and the output
current is maximum, i.e. about 60 mA. The
input voltage to the valve will then be
about 300v., giving a maximum dissipation of

Table of Values
Fig. 6. Circuit_of[the Variable Output Power Unit

Cl = 0.1 uF, 350v, R6 = 500,000 ohms

C2 = 8 uF, 350v. R7 = 100,000 ohms, 1w.
C3 == 8 uF,350v. R8 = 220,000 ohms, 1w,
C4 = 8 uF, 350v. W1 = H/W rectifier 250v.
R1 = multiplier for 300v. 30 mA.

R2 = shuntfor 300 mA." V1 = 807

R3 = shunt for 30 mA. V2 = Ul10 (or similar)

R4 = 3,000 ohms, 4w. 11 = 5Hy., 100mA.

R5 = 47,000,0hms, 4w. S1, Slc = Suitable Switch

approximately 18 watts. Finally, the voltage
drop across the valve when carrying full current
should not be too great, otherwise the
maximum output voltage of the unit will be
rather low when delivering its highest current.
This difficulty can be minimised to a certain
extent by making R5 in Fig. 6 of such a value
that a small grid current of about 1 mA can
flow if necessary.

The 807 was found to be satisfactory in all
these respects and is therefore used in the
practical circuit. It is possible for the screen



Volume XV

THE SHORT WAVE MAGAZINE 571

voltage, however, to exceed the maker’s
maximum rating by about 50v. when the output
voltage is zero. This was not considered to be
very serious and the decision to use an 807 in
spite of the possible over-running of the screen
'was somewhat influenced by the fact that the
writer had a few 807’s for which there was no
immediate use ! Anyway, the unit has given a
few months’ service at the time of writing and
no ill effects have been noticed. For those not
wishing to use an 807, the G.E.C. KT66 with
its maximum rated screen voltage of 400v. is
suggested as an alternative.

Construction

The basis of the construction was the case
and chassis of a commercially-built wobbulator
which the writer did not need as such. It
-contained a power unit using a 250-0-250 mains
transformer having two 4v. windings and used
in conjunction with a Ul0 rectifier. The
unnecessary wobbulator components were
removed and the components for a variable
voltage output were added to the original
power supply, the completed circuit being
shown in Fig. 6. (The Ul0 is, of course,
obsolete but any standard rectifier for a 250v.
or 350v. mains transformer will be satisfactory).
The absence of a 6v. winding on the writer’s
mains transformer meant that two heater
transformers were necessary instead of one if
a standard transformer with 6v. and Sv.
windings had been available. Alternatively, if.
a  250-0-250v. transformer with two 6v.
windings is on hand, then the 6v. sections can
be used instead of T2 and T3, provided metal
rectifiers replace V2.

The meter fitted in the unit was a 21-inch
moving coil type with a full scale deflection of
30 mA. The internal shunt was removed so
that it could be used as a voltmeter, the full
scale deflection then being about 5 mA without
the shunt. The meter ranges chosen were
0-300v., 0-300 mA. and 0-30 mA. R1 is the
multiplier for the 0-300v. range, R3 is the shunt
for 0-30 mA, while R2 is the additional shunt
to give a range of 0-300 mA. RI1 is always in
circuit even on the current ranges, so that
switching the meter to read voltage does not
appreciably change the output voltage.

Regulation curves for different no-load
settings of output voltage are shown, together
with the regulation curve for the U10 rectifier
and smoothing circuit alone. The purpose of
including the latter curve is to show that,
provided the no-load output voltage setting is
not much above 250v., the use of V1 to control
the output voltage gives regulation which is of
the same order as that of the conventional

350 _REGULATION CURVE_FOR. UIO AND
\ ™ SUOOTHNG CReuIT ALou
300 AN r T==
Nlre se1 ror T~
MAK_OUTPUT
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2
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10 2 30 40 50 &
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Fig. 7. Output and regulatiton icurv6es obtained with the circuit
of Fig. 6.

supply alone. If desired, an improvement in
regulation can be obtained by supplying the
top end of R6 from a separate supply of about
350v. This can be derived from one of
the mains transformer half-secondaries in
conjunction with a suitable metal rectifier. This
improvement, however, will only be present
over a limited range of load current unless the
no-load output is in the region of 150v. or less.

NEW BBC TV STATIONS —PETERBOROUGH
AND ORKNEY

New BBC television stations are to be built near
Peterborough and in Orkney. The Orkney station
will, in addition, carry sound broadcasts on VHF.
Tests are starting forthwith on a possible site for the
Peterborough station and cornstruction will begin as
soon as all the necessary conscnts have been obtained ;
the station will work in Channel 5 (vision 66.75 muc,
sound frequency 63.25 mc) with an effective radiated
power between 1 and 2 kW, with horizontal polarisa-
tion. A 560-foot mast will be built and will be so
designed as to be suitable for the possible addition
of VHF sound transmissions later.

The Orkney station, which will carry both tele-
vision and sound broadcasts on VHF, will serve some
30,000 people in the Orkney Islands and along the
north coast of Caithness. The station will be on a
site at Netherbutton, previously belonging to the Air
Ministry, where an existing 250-foot tower will be
used. The TV transmission will, it is proposed, be in
Channel 3., as for Peterborough.
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Variable Selectivity
IF Stages
in Communication

Recelvers

DESIGNS FOR THE HOME
CONSTRUCTOR

J. B. DANCE, M.JSc.

This article will stimulate thought and discus-
sion among all who are interested in improved
selectivity for the amateur-band receiver. It is
a subject which can be, and has been,
approached in various ways. Here, the aim of
our contributor is to show how an IF unit can
be home-constructed to give a very high order
of final selectivity.—Editor.

HEN an amateur makes his own receiver,

he encounters problems in connection
with the dial and front end which it is almost
impossible for him to solve to his complete
satisfaction, even if he does require only
amateur-band coverage. On the other hand,
it shauld be possible for any enthusiast to con-
struct an IF unit which would be as effective
as those in good communication receivers. This
article aims to show that it is a very easy
matter to produce a cheap IF unit which will
give as much selectivity as it is possible to use
on ’phone and which could be added to an
existing receiver. The method to be described
for varying the selectivity is a very practical
one, especially for the home constructor, no
wobbulator or other apparatus having been
used for the alignment.

The main purpose of the IF section of a
receiver, apart from giving gain, is to remove
unwanted signals and noise ; the latter may be
divided into two main types. The first con-
sists of “hash” or “sharsh,” which covers a
wide spectrum, but contains most of its energy
in the high frequency regions and which can
be largely removed together with QRM by
using high-selectivity receivers. Receiver noise
falls into this category. The second type con-
sists of impulse noise of very large amplitude,
but of a duration of only the order of a milli-
second or so. This can be much more effec-
tively dealt with fairly early in the IF unit,
before it has been able to shock-excite high
selectivity circuits, than in the audio section ;

this ‘aspect of the matter is, however, outside
the scope of the present discussion.

If a crystal filter is not used, it is necessary
to go in for a double-conversion receiver to get
the desired selectivity with good image rejec-
tion. The usual 465 kc IF does not give satis-
factory image rejection at 30 mc (without a
rather complicated front end) or very good
selectivity, but it is a good compromise for
use in single-conversion receivers. Although
it is commonly assumed that a double super-
heterodyne receiver will remove the second-
channel bogey, the use of a high first IF and a
very low second IF may lead to what can be
called “second second-channel interference ”
(and, if the second oscillator is not crystal
controlled, to the possibility of pulling).

Consider a double superhet with a first IF
of 4 mc (about 80 metres) and a second IF
of 50 kc. That part of the receiver after the
first converter can be looked upon as a single
superhet, fixed tuned at 4 mc, with an IF of
50 kc — a receiver with such a low IF will be
subject to second-channel interference. This
could be eliminated by increasing the selec-
tivity of the first (4 mc) strip, or by adding a
circuit to this strip to attenuate the unwanted
frequency. The commonly adopted first IF
of 16 mc is low enough completely to avoid
this effect with any second IF which it is pos-
sible to use for phone reception and high
enough to avoid any of the usual types of

‘image interference. Except for actually decid-

ing on the frequency, few design problems arise
in connection with the first IF. In the work
being described here, a normal 1:6 mc IF
strip has been used ; two stages are employed,
so that the receiver can also be operated as
a single superhet, with adequate noise silencing
voltages available.

Second IF Channel \

One can always get a feeling of intense
satisfaction from actually designing and making
up one’s own equipment from that design ; in
the case of the second IF section, it was de-
cided to wind some transformers for operation
at about 85 kc and then to experiment by
lowering their frequency. Some unwanted per-
meability - tuned transformers (6d. each
“ surplus **) were unwound so that the cans and
formers could be used to make the required
second IF transformers. The standard 1-45
inch square IF cans will fit over the chassis
holes made for an IO valve holder, thus mak-
ing an interchange of valve and transformer
positions possible without further drilling—a
very useful thing when experimenting.

Generally, for a given Q, the higher the
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Fig. 1. Diagram of second IF transformers described in text.
Apgroxlmnte dimensions are: A, 0.5 in.; B, 0.4 in.; C, 0.2 in.;
and D, 0.85 in, The dotted line represents the screening can.

L/C ratio of a tuned transformer circuit, the -

higher the gain, but with a very high L/C
ratio a high Q cannot be obtained and the
resonant frequency is made more sensitive to
small capacity changes, e.g., Miller effect when
AGC is applied. As a practical compromise
the required inductance for each tuned circuit
was calculated for a parallel capacity of 220
ppF at 85 kc using one of the usual empirical
formule given in radio design handbooks.
(The dust-core was assumed to produce an in-
ductance increase of 30% when in the half-way
position.) .

One thousand turns of wire were wound
tightly on a 3i-in. diameter former, .between
cardboard cheeks held in position by “ sticky.”
As no wave-winding facilities were available,
the wire was moved quickly from side to side
between the cheeks whilst winding to get the
closest possible approximation to wave-winding.
When finished the cardboard cheeks were re-
moved and the wire was held in position by
a few spots of polystyrene cement. (Litz wire
was not used for the coils because of its large
diameter and the fact that the improvement is
small below 100 kc¢.) Coils of 1,000 turns each
were made up using 40, 38 and 36 SWG SSC
enamelled. The coil wound with 38g. wire
had a considerably higher Q factor than that

_ using 40g., but it was found difficult to get the
36g. wire into a small enough space for two of
the coils to be put into one can and the Q
was only a little better than the 38g. coil; it
fell from 90 to 75 when the 36g. coil was put
into an earthed can. The Q was found to
be greatest with the core fully in; the centre
of the coil should be at earth potential with
respect to the IF voltages.

It might have been possible to make a higher

Q coil by using larger diameter wire with
sectionalized windings. The coupling between
all the coils could then have been varied at
will, but it would only have been possible to
use half the number of tuned circuits in a given
space. It seemed that the most practical
method of getting good skirt selectivity- for

*phone reception without involving special
magnetic materials would be to use two mutual
inductively-coupled circuits per can. Several
transformers of this type were made with two
coils, each consisting of 1,000 turns of SSC
wire ; the dimensions are shown in Fig. 1. The
Q of each coil in an earthed can was measured
at various frequencies and the mean results are
tabulated in Table I together with the neces-
sary capacity to resenate at the frequency in-
volved. The Q of a given coil is equal to

-2xfL/R and hence increases with frequency

until it reaches a maximum, after which the
resistive losses increase more quickly than the
frequency. Table I shows that whilst the Q
has a maximum value at about 85 kg, the trans-
formers would be quite effective below 48 kc.

For experimental purposes the transformer
coils were tapped at 450 turns so that the load-
ing on each resonant circuit could be reduced
if desired, solely at the expense of gain, of
course. The coupling between the windings
was made as small as conveniently possible for

- the size of can used and seemed to be about the

most desirable compromise ; by connecting
the output from a valve anode to a tapping on
the coil, however, a smaller part of the valve
anode resistance could be coupled into the
resonant circuits, resulting in a higher effective
Q. The capacity in parallel with the coil need
only have a tolerance of about 10%. If it is
not desired to construct the transformers, suit-
able 85 kc items can be purchased from Denco

Fioure 2(8)

Fig. 2A. High impedance or “tormcoupling '* between two
IF transformers. Fig. 2B. Low impedance or *‘ bottom *’
coupling between JF transformers.
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or they may be obtained from *surplus”
units."V)

There is no point in using a high-gain low-
noise second mixer and therefore injection of
the oscillator voltage into the same grid as the
signal voltage was not considered to have any
advantages and might have caused pulling. Any
multi-grid valves, e.g., 6K8 or 6BES6, are suit-
able converters, but it is desirable to use a
separate oscillator. A self-oscillating 6K8 has
been used for experimental work and was found
to be reasonably stable after an initial warming-
up drift. A crystal oscillator is desirable, but
if a crystal of about the correct frequency is
not available, a Franklin is probably the next
most stable oscillator.’® Another suitable
oscillator has been described by G3GKG."
Negative temperature coefficient condensers
should be used for the correct fraction of the
oscillator tuning capacity. It is not difficult
to reduce second-oscillator drift far below that
of an HF first oscillator, but drift in the latter
can be corrected by the receiver tuning. It is
well worth while building the second oscillator
into a very rigid closed box with a coax lead to
the mixer grid; with adequate decoupling of
heater and HT leads, oscillator harmonics
should then be completely eliminated from the
receiver input. The oscillator feedback coup-
ling should be as small as possible.

Single Stage

A normal single IF stage was built using a
6K8 converter, two of the transformers already
mentioned, a 6SK7 amplifier and a cathode
follower detector ; this type of detector (which
can be any small triode or triode-connected
pentode) is preferable for maximum selectivity
because damping on the previous tuned circuits
is very small. The decoupling condensers were
0-1 uF (impedance 32 ohms at 50 kc), but 025
uF to 0-5 uF condensers are more satisfactory.
Suitable detector decoupling and filter com-
ponents are shown in Fig. 3. The alignment
of the single stage was carried out by accurately
tuning the receiver to a local BBC station using
the first (1:6 mc) IF only, setting the second
oscillator to give a response at the end of the
second IF unit and then adjusting all trans-
former cores for maximum response as
measured on a 0-1 mA meter in the anode
circuit of the cathode follower detector. Two
tuned circuits could then be detuned slightly in
opposite sense, to give a more level response, if
desired. The final transformer of the first IF
amplifier should also be realigned.

The results obtained with the single IF stage
were extremely encouraging, especially con-

January, 1958
TABLE I
ey Cophcity (o) Q
141 75 59
135 82 62
125 100 66
114 120 68
103 150 70
86 220 71
71 330 68
60 470 63
55 570 60
51 670 58
48 720 56
41 1,000 —
33 1,500 —
29 2,000 —
24 3,000 —
20.5 4,000 —

Table showing the measured Q of coils consisting of one
thousand turns of 38g. SSC wire. All measurements were
made with the transformer can earthed.

sidering the simplicity of the circuit. ~Many
signals whose presence could not even be de-
tected through extremely bad QRM when using
a single superhet were brought out quite clearly
when the second IF was added. Anyone not
wishing to make up the more complicated unit
with variable selectivity (to be described) could
obtain reasonably satisfactory results from this
very simple circuit ; it involves only two addi-
tional valves, a suitable operating frequency
being 35 to 100 kc. An amplifier having four
tuned circuits has been described previously.®

The audio amplifier used by the writer had a
very wide frequency response and it was found
that speech intelligibility was vastly improved
by cutting the bass to balance the top-cut of the
second IF unit. A simple RC filter consisting
of a series capacity 200 wpuF to 005 uF,
followed by a 10K resistor to ground was
found to be very effective, but a steep-cut
filter ® would probably have given better re-
sults. Tt has been found that if a signal made
almost unintelligible by high selectivity is lis-
tened to for ten minutes or so, it gradually
becomes more easy to read as one gets used to
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Fig. 3 Finalised circuit proposed for a high-selectivity IF amplifier, for operating at 1.6 mc. Variations on this basic design are
possible, as explained in the text ; six different bandwidths are given by the circuit shown here, for which all values are in the table.

Table of Values

Fig. 3. Circuit of the Variable Selectivity Unit

C3toCl12 = 680 uuF*, 109, R3 = 100,000 ohms
mica R4, R13,
C13,Cl14, R16 = 2,200 ohms
C16,C19, RS, Rl14 = 47,000 ohms, 1w.
C20,C21, R6, RI5 = 220 ohms
C24,C25, R7 = 820 ohms*
C26 = 0.1 uF to 0.5 uF R8 = 18,000 ohms*
C15 = 10 puuF* R9 = 82,000 ohms*
C17,C18, R10 = 330,000 ohms*
C22, C23 = 0.1 pF* R11 = 47,000 ohms*
C27 = 82 uukF,* 2% R12 = 27,000 ohms*
C28 = 75 uuF,*2% R17 = 6,800 ohms
C29 = 56 uuF,*s% RI8 = 68,000 ohms
C30 = 33 puF,*5% R19 = 20,000 ohms
C31 = 7 ppp2F,* 209, R20 = 10,000 ohms*
C32 = 26 upF,*10% VRI
C33 = 49 uuF*5% (optional) 20,000 ohms preset
C34 = 82 uuF,* 2% L1, 1,
C35 = 0.5 uF 12,C2 = 1.6 mc trans-
C36 = .0033 uF former
C37 = 750 puF* L3toL12 = Seetext
C38 = 0015 V1 = 6K8, orsimilar
R1 = 27,000 ohms, 14w. V2,V3 = 6BAS6, or similar
R2 = 270 ohms V4 = 6J5, orsimilar
S1 (Selectivity switch) = 4-wafer, 7-pole, 6-way, ceramic
Sla and Sid and
Sib = Ist wafer S0 e e
Sic = 2nd wafer Slg = 4th wafer
*Values marked with an asterisk may be adjusted to obtain the desired

performance.

the absence of high frequencies. The ear begins
to compensate for the deficiencies.

Coupling

The single stage was found to be quite useful
at IF’s down to 29 kc on ’phone, but the selec-
tivity could be much improved by the use of
more transformers. If it is desired to have
more than two tuned circuits between valves,
mutual inductance coupling alone cannot easily
be used. Two other effective methods of coup-
ling tuned circuits are shown in Fig. 2. Whilst
C and C1 could be replaced by resistors or
coils, resistors would damp the tuned circuits
and inductances with their screening are not
convenient. The low impedance or “ bottom >
coupling shown in Fig. 2(b) was preferred to
the high impedance or “top ” coupling shown
in Fig. 2(a), because it is rather easier to switch
the comparatively large capacities C1 with only
a small fraction of the IF voltage on them than
it is to vary the selectivity by switching the
much smaller condensers C with the full IF
voltage across them with respect to earth. If
C1 were omitted from Fig. 2(b), the two coupled
circuits become virtually one tuned circuit with
twice the inductance and half the capacitance
of a single one. Similarly C in Fig. 2(a) could
be replaced by a piece of wire. The value of
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C or of C1 considerably affects the gain and
selectivity of the amplifier.

Variable Selectivity

The provision of variable selectivity giving
at least three different bandwidths was regarded
as essential for optimum results under varying
conditions in a communications receiver. Most
methods for reducing selectivity cause two
“humps ” to be formed in the response curve
on either side of the IF by some of the tuned
circuits, and the peak due to the other tuned
circuits fills in the trough between the humps
to give a fairly “square” response. When
many tuned circuits are employed, however, it
is not always easy to get such a result.

Looking back through past issues of The

Short Wave Magazine, there is an article by.

G6HL™ in which different second IF strips
are used for CW and ’phone. This seemed
rather space consuming, as did the second IF
-unit described by G8SI®, using one tuned
«circuit per can for CW use only. The method
of obtaining variable selectivity by tilting one
of the coils in each of the IF transformers
(as found in some Eddystone receivers) was
not considered practical for the home construc-
tor, especially with many transformers.

It seemed necessary to do something more
than merely to alter the coupling if many tuned
circuits are used. The possibility of altering
the selectivity by changing the second IF had
‘been comsidered, but rejected because of the
complicated switching of tuned circuits (in-
cluding the oscillator) which this would involve.
‘Methods employing variable positive feedback
were not considered to be ideal. Another way
of changing the selectivity is to increase the
tuning capacity of .some of the tuned circuits
and decrease that of others. This method is
-used on the final IF transformer of the circuit
to be described (Fig. 3), but it was not con-
sidered very practical to extend it to all ten
tuned circuits.

There are many ways in which satisfactory
-results could be obtained, the choice depending
mainly on one’s personal ideas and require-
ments, The circuit shown in Fig, 3 giving six
-positions of selectivity, has been found to be
capable of excellent results, but is nevertheless
very straightforward and within the scope of
-any competent amateur. This unit has been

-used mainly at about 50 kc (parallel tuning
-capacitors of 680 puF), at which frequency the
-ten tuned circuits produce excellent selectivity
-(more than can be used on a double side-band
‘signal), whilst in the broad selectivity positions
«quality is comparatively good.

Circuit Details

Only one transformer is used between the
last IF valve and the detector because if two or
more transformers are cascaded, the maximum
output voltage to the detector will be severely
limited. For the same reason the tappings
on the last IF transformer were not used, This
type of detector should be operated at a fairly
high level, especially as the audio filters cause
considerable attenuation, Two transformers
were used between the other stages, as shown,
with bottom coupling. In order to reduce the
selectivity, it was considered desirable first to
reduce the number of tuned circuits below ten.
Let us consider the coupling between V1 and
V2. If Sla is in an earthed position, there
is no coupling between L3C3 and L6C6 and
the coupling between L4C4 and L5CS5 is deter-
mined by the position of Slb. The coupling
is made a minimum and the selectivity a maxi-
mum by using a large coupling capacity, C18.
When the junction of C4 and C5 is not con-
nected to anything by S1b, L4C4 and L5C5
become one, so that there are three tuned
circuits between the first two valves. The re-
sponse curve shows two “ humps ” when over-
coupled. If Slb is connected in an earthed -
position, there is no coupling between 14C4
and L5CS, leaving only the two circuits L3C3
and L6C6 to couple the valves. The coupling
between these is determined by the position
of Sla. When the junction of C3 and C6
is not connected to anything by Sla, there is
virtually only one tuned circuit between the
two valves. The coupling- between the next
two valves is varied in exactly the same way.

Any number of tuned circuits between four
and ten may thus be employed in the unit by
connecting the switch appropriately. It is
essential in this design to use a switch having
a low contact resistance or undesired coupling
will be introduced. The unwanted coupling
due to the resistance and inductance of the

TABLE 11

Selectivity No, of Final IF trans-
Postton .3 copaci ey

1 (max.) 10 - 0

2 8 0

3 7 7

4 5 26

5 4 4§

6 (min.) 4 82
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switch parts and wiring common to each two
tuned circuits was found to be absolutely negli-
gible at 50 kc with the switch in an earthed
position. This was ascertained by earthing both
-of the bottom couplings between two of the
valves and showing that the output was negli-
gible with the other stage at maximum gain.
The process was repeated for the other valve
coupling. The performance was made much
more satisfactory in the broader selectivity
positions by incorporating switched condensers
across the final two tuned circuits. Providing
the tuned circuits of the final transformer are
-detuned by the same amount in opposite direc-
tions (hence the use of fairly close tolerance
items for C27 to C34), alteration of the selec-
tivity by means of the switch does not affect
the frequency of maximum response at all,

The resistors in the cathode circuit of V2
are switched by Slc so as to leave the gain un-
changed as the selectivity is altered. The values
of these resistors are shown, but it will be neces-
sary for each constructor to find the exact
values experimentally to keep the gain constant
in his own particular unit. This is best done
by tuning in a non-fading signal and using the
meter in the detector anode circuit. If the
carrier is thus left at a constant level, then as
the selectivity is increased, the sound volume
will decrease owing to side-band cutting. AGC
was not applied to the second IF amplifier
because, if applied to V2, it would have affected
the constant gain obtained by the use of Sic,
and, if applied to V3, it would have limited
the output somewhat. It is necessary to take
the AGC from the end of the second IF ampli-
fier, as if taken from the first IF unit, it would
have been operated by any more powerful
carrier within the wide passband of this unit.
A preset control or fixed resistor can be used
for VR1. The gain of the amplifier, although
not very great because of the attenuating effect
of the cascaded transformers, is nevertheless
quite appreciable. The frequency is only a
little above audio frequencies and in no case
has instability been found.

Any suitable variable-mu valves can be used
for the two amplifiers, but it is preferable that
they should be single-ended ; 6BA6’s and
6SK7’s have both been tried satisfactorily.
Large values of decoupling capacity are - im-
portant because of the low frequency involved.

Whichever type of oscillator is adopted, the ‘

6K38 requires about five volts injection. Simple
screening was used between each of the stages
under the chassis ; it also served as a support
for the switch. The chassis space occupied by
the F'g. 3 circuit was seven inches square, but

-4 2 0 2 4
kilocycles off resonance

Fig. 4. Selectivity curves on the circuit shown in Fig. 3.

additional space should be allowed for the
second oscillator, the BFO and the AGC
amplifier, .

Alignment

The alignment was carried out with the
switch in the maximum selectivity position. A
signal from a generator (or a local BBC
station) was tuned in accurately on the single
superhet and the second oscillator tuned until
a response was obtained at the end of the
second IF unit, as measured on the 0-1 mA
meter in the detector anode circuit. If no
response can be found a condenser (-01 uF) may
be temporarily connected between the anode
of V2 and the grid of V3; it should then be
possible to obtain a response. All transformers
except those between V2 and V3 are then
tuned for maximum response, the condenser (if
used) removed, and all cores adjusted on to
the peak. Altering the position of the selec-
tivity switch should then give the desired effect
and should not change the position of maxi-
mum response at all.

The selectivity curves obtained from the
circuit of Fig. 3 are shown in Fig. 4, together
with the broad selectivity curve obtained from
the single superhet (dotted). They were plotted
by connecting a germanium diode, a resistor, a
very sensitive microammeter and a less sensi-
tive microammeter in series between the
detector grid and earth. The more sensitive
meter was shorted out whilst measuring large
outputs ; a fairly linear scale over quite a large
range was thus obtained. Signals were fed in
from a wavemeter whose frequency could be
varied by a small known amount.

The effective number of tuned circuits for
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each switch position of the Fig. 3 circuit is
shown in Table II, together with the value of
any detuning capacity across each coil of the
final IF transformer. The connections and
values shown in Fig. 3 have been found to be
very satisfactory in practice, but could easily
be varied to suit other constructors.  The
switch used was a 4-wafer, 7-pole, 6-way
ceramic, but switching could be considerably
simplified by having fewer selectivity positions,
or by omitting both S1f and Slg.

Results obtained with this unit have been
most satisfactory. In the broadest selectivity
position speech quality is good, but even if
the interference is very severe, it is usually
possible to increase the selectivity just as far
as is necessary almost completely to eliminate
the interfering signal without making the speech
unintelligible.

Speech could not be understood in the two
highest selectivity positions when receiving a
double side-band signal and could only be
understood with difficulty in the third selec-
tivity position. It was found possible, how-
ever, to make the signal perfectly intelligible
whilst using maximum selectivity by carefully
tuning to either sideband and adjusting the
BFO. Single sideband signals could also be
received using the BFO and maximum selec-
tivity. The very high selectivity of the ten
tuned circuits is, of course, also excellent for
CW reception and could even have been in-

creased slightly more for this purpose.

Unfortunately, no comparison has yet been
made between the amplifier using the Ferrox-
cube pot cores described by Belrose ® and
the Fig. 3 circuit. Whether such a flat-topped
response as that obtained by Belrose is neces-
sary for amateur use is not known, but the
Fig. 3 circuit appears to give better selectivity,
except perhaps in the broadest position.

It is hoped that future constructors will
incorporate many of their own ideas into
variable-selectivity circuits, as ‘there is ample
opportunity for amateurs who enjoy experi-
melnting to do some really useful work in this
field.

The author would like to thank G3LLS for
the loan of some apparatus and for many
interesting discussions on the problems in-
volved.
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TOUR OF SCANDINAVIA

ROUND TRIP TO LA, SM, OH
AND OZ

J. N. Walker, G5JU

IN company with G6XJ, the writer recently made a
tour of Scandinavian countries. Essentially the
visits made in Oslo, Stockholm, Helsinki and
Copenhagen were for business, but, as might be
expected, a little time was found for some Amateur
Radio activityiin each centre.

The tour commenced on August 25 with a flight
in a B.E.A. Viscount across the North Sea to Oslo.
Many will remember that week-end for the high
winds that were blowing all over the country, and
it was certainly a little bumpy until “ Sir Humphrey
Gilbert ” reached operational height at 23,000 ft.,
when all was smooth and very pleasant.

The remainder of that day was spent seeing the
sights of Oslo—and there is a lot to see there. The
original Kon-Tiki raft has a permanent home built
specially for it, and seeing the actual * vessel ” makes
one realise what a fine achievement was the voyage
made by Thor Heyerdahl and his companions. Then
the little ship Fram, built of very solid timber and
used so successfully by Nansen and Amundsen in

their early Polar explorations, well before the days
of radio communication as we know it now. The
ship has been hauled out of the water on to dry
land, and around and above it has been erected a
tall timber building, a near copy of the actual “ boat
house” used in the day of the Vikings. Other
interesting sights included the Viking ships dug up
out of the mud of the fjord and in excellent
condition ; and the mountain ski tower above Oslo
and the Frogner Park with its astonishing array of
statuary.

No individual visits to amateur stations were
possible in Norway, but with some speedy co-
operation from local amateurs at short notice (and
this applied to other Scandinavian cities also), a
meeting ‘was held on the evening of August 26 in
Oslo. A talk illustrated with coloured slides was
given, and although, of course, the English language
was used, it was evident the talk was well understood,
since quite a number of questions were asked (also
in English). Incidentally, it will generally be found
that most foreign amateurs have some command of
English and many can speak the language fluently.

In the Scandinavian countries it is traditional to
include a supper with a meeting, so this one finished
in a friendly atmosphere with: beer and sandwiches
(the famous open style of Scandinavian sandwich) all
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round, plus plenty of rag-chewing.

SM Experiences

Then on to Stockholm, where we were well
looked after by Sven Frisk (SM5AWL), who initiated
us into the ceremonies of *“scawl.” He owns a fine
modern station, running some 300 watts (maximum
allowed in Sweden after passing appropriate examina-
tions is 500 watts), which, allied to a good site on
one of the islands, and using a rotary beam, ensures
a DX signal of good quality and strength. During
a short session here on the morning of August 31,
we were able to talk back to England, making good
phone contacts with G5BJ, G3EGJ and G2JG on
14 mc. It is known others were waiting to follow
on, and our apologies for having to “pull the big
switch " all too soon. But we had to make tracks
(and tracks is the right word!) to the site of the
S.R.A. field-day —a journey neither the writer nor
G6XJ will forget for a long time to come. The first
ten miles or so were over normal tarmac roads ; then
we headed out into the wilds along a hard-surfaced
lane. A few miles on was a notice, *“ No Road "—
and, as we soon learnt, there was no road, only a
bull-dozed track through the woods — but never-
theless, on we pressed regardless. All this time it
was raining heavily, and soon we came to a stretch,
some 30 ft. across, of thick mud, of unknown depth,
probably with no hard surface below it. Now. there
are two ways of getting through that kind of hazard:
A slow crawl in bottom gear, with the hope the tyres
will grip on something ; and the other, to build up
kinetic energy and slice through it. Which would
you choose under the circumstances? SMSAWL, in
his Mercedes, chose the second. A smart change-
down, foot on the accelerator, and in we went at a
rate of knots. The car bucked, slewed and skidded
in all directions, but with Sven man-handling the
wheel, miraculously we reached the far side!

The track continued, with sharp, slippery bends
and another patch of mud, bigger than the first, to

negotiate, and we were glad to reach our destination
—a tourist centre at Okersberga.

It should be explained that S.S.A. is the Swedish
national society and S.R.A. is the local one. The
annual field-day organised by the Ilatter is quite
different from NFD—the only similar event in this
country known to the writer is the field-day held
each year by the Midland Amateur Radio Society,
and even this is not on the scale of the Swedish
effort.

The hostel at this tourist centre is quite a large
building, with kitchens, dormitories, dining room and
recreation rooms. AC mains are available and S.R.A.
really go to town for the week-end. Several powerful
transmitters are put on the air and cam be used
simultaneously under one call-sign (SM5XA). Aerials
of different types are erected—to be seen were beams
with power-operated rotators ; long wires disappear-
ing into the distance ; Zepps, and all the rest—and’
activity is maintained at a high level. The writer had
the pleasure of a fine QSO with SM5SI in Stockholm
on two metres. Those not actually manning the
station, numbering 30 or more, gathered to listen to
a talk on receivers, illustrated again with slides, and
followed by a demonstration of the Eddystone “ 888 »
receiver, which, unprotected in the boot of the
Mercedes, had not been affected in the slightest by
the rough journey and gave a good account of itself.
Subsequently, the receiver was put into service at
one of the operating positions, and was not switched
off until activity ceased on the Sunday evening. But,
with the rain still pouring down and our thoughts
on the ordeal before us, we left after a few hours
and tore back through the oceans of mud—without
mishap, thanks to SMSAWL, who really ought to
turn his attention to rally driving. Just as we reached
the first large patch of mud, we met a group on
their way up to the centre and busy with VHF
walkie-talkies.

On the following day the weather improved and
all the field-day participants had a pleasant time. It

During their Scandinavian tour, at an Amateur Radio meeting in Helsinki we see, left to right : OH20J, G5JU (Stratton & Co.,
Ltil.), G6XJ (Stratton & Co., Ltd.) and OH2TT, chairman of this particular meeting. G5JU and G6XJ were present at several
such during a very interesting tour.
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says much for their enthusiasm that, despite the
weather and the appalling “road,” many cars, with
full loads, managed to reach the site.

Across to Finland

The Sunday morning saw us on our way to
Helsinki, flying over the Archipelago—a fine sight
below us. We were astonished at the number of
islands, large and small, stretching for miles in all
directions. Little is heard of the Archipelago in this
country, but it is popular with Scandinavians on
holiday, and we found ourselves wishing we had
made this part of the journey by sea. And strange
to think that, where ships could be seen below us,
lorries travel over the ice in the depth of winter!

Without belittling the other countries, it can be
said that enthusiasm for Amateur Radio undoubtedly
reaches a high level in Finland, and the national
society, S.R.A.L., does much helpful work in further-
ing the interests of its members. A “luncheon club ”
meets every working day in Helsinki, and the writer
had the pleasure of joining some twelve members on
one of these occasions. An interesting sidelight is
that most of the committee members of S.R.A.L.
are able to get along to these luncheons, and so
official matters usually receive extremely prompt
attention.

Again, and at short notice, a local meeting was
arranged at the Hotel Helsinki-—unofficial but very
successful. Following a talk given by the writer,
the usual beer and sandwiches were consumed, and
the high “ noise-level” (or conversational hum!)
continued until the final, final “all-out” order had
to be obeyed.

Although somewhat late, a visit was then made
to. the home of John Velamo (OH2YV), who com-
bines with his many other activities the editorship
of the SR.AL. Journal. A search was made on 7
and 3.5 mc for G stations, but, probably because of
the late hour (after midnight BST), none was heard.
CQ/G calls produced replies from YU, UA and DL,
but none from G! Incidentally, it apeared to be in
order to use the call G5JU/OH, so out this went!
A look through John’s certificates (he must surely
be the world champion holder of these) and then a
ride through the quiet streets in a taxi which arrivéd
three minutes after a telephone call—and this at
1 am.—one of the benefits of the radio-control
system which is extensively employed in all
Scandinavian countries.

Up the following morning—actually, the same
morning—at 5 a.m. to catch the plane to Copenhagen.
A damp morning, with cloud very low, and after
being airborne for about fifteen minutes, a return
to Helsinki to -correct a loose screw in an engine
cowling. The excellent landing, with the “deck”
invisible almost to the point of touchdown, spoke

well for the skill of the pilot and the good use .

obviously made of radio-aids. Airborne again a
little later and a smooth flight to Copenhagen—and,
because of the clock difference, still only 9.30 a.m.
when we landed.

Straight into business activities, intermixed with
traditional Danish hospitality, largely in the shape

of “smoer-brod” (open sandwiches and a satisfac-
tory meal in themselves). The Wednesday evening
was spent investigating the attractions of the famous
Tivoli Gardens, which have something to offer to
suit almost every taste. Quite a number of langnages
to be heard, and English (or should we say
American?) freely spoken.

Meetings in OZ
On the Thursday evening, there was a goodly

_gathering, mostly of E.D.R. members, to see the

slides and hear the talk centred around them. This
time Bo Neilson (OZ7BO) gave a resumé in the
native tongue, and the intelligent questions asked
(mostly in English) showed that the session was well
appreciated. On this occasion, a tape recording was
made of the talk, for distribution around other
Danish amateur groups. A number of photographs
were taken by local experts, but no copies have yet
been seen.

OZ7BO is a leading exponent in Europe of SSB,
and he kindly invited us to pay a visit to his station
on the following evening, when it was the intention
to have an SSB session and possibly work into
Britain. Unfortunately, by then, colds which had
been showing signs of development reached a stage
which put the visit out of the question, and we had
to miss the party OZ7BO was laying on— our
apologies again to him and his XYL.

Some sight-seeing was managed the following day
—a visit to the “Little Mermaid » statue, famous in
Hans Andersen’s stories ; to the Gardens of Remem-
brance, established in memory of the Danish
Resistance Movement ; and a tour around Zealand,
which included Elsinore Castle, the home of Hamlet,
Prince of Denmark.

Then into the plane and an uneventful flight
across Denmark and Holland. With good visibility,
there was no delay in landing and, despite some
reports to the contrary, we found the arrangements
at London Airport worked smoothly and speedily.

And so ended the tour, with all its fresh
experiences, the interesting contacts made with people
of other lands, and the memories of the friendliness
and hospitality which are inseparable from the
Scandinavian countries. OQur only regret was that
lack of time made it impossible to meet more of the
LA, SM, OH and OZ amateurs and to get to know
them better. ’

NEW G.E.C. INSTRUMENT TUBE

A new instrument cathode-ray tube, the SBHP,
which combines a high deflection-sensitivity with low
distortion and uses a new, helical post-deflection
accelerator system, has been developed by the M.O.
Valve Co., Ltd., a subsidiary of the G.E.C. Intended,
primarily, for use in wide-band measuring oscillo-
scopes, the Sin. diameter flat-face tube has a Y-plate
deflection sensitivity of 1.5 mm. per volt under typical
conditions. The high sensitivity is achieved with
specially designed deflector plates, while the use of
helical post-deflection acceleration and an aluminised
screen enables a bright, fine trace to be obtained.
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The Six-TA Special

NARROW BEAM FOR TEN
C. D. ABBOTT (G6TA)

That there is still scope for the derivation of
specialised , aerial systems is shown by this
article — our contributor offers an interesting
and original beam assembly which has some
attractive features for those who want a com-
pact directional array (either indoor or outside)
for the 10-metre band, now wide open for
world-wide DX .—Editor.

UDGING from what one hears over the air,

many amateurs are under the impression that
a Yagi type of aerial gives very low-angle
radiation.

Reference to any text book will confirm that
this is not the case, and, in fact, an aerial con-
sisting of a driven dipole plus one or more
parasitic elements has its major lobes at the
same vertical angle as a simple dipole which
is a similar height above ground.

In the case of the beam assembly, the lower
lobes are proportionately larger than the higher,
but it is in the horizontal plane, where most
of the energy is concentrated in one narrow
“loop,” that the advantage is gained.

By using an aerial with, say, two elements,
both of which are directly energised—such as
the “ZL Special >—an improvement in low-
angle radiation is usually obtained, especially
in built-up areas where the terrain under and
near the aerial is far from being perfectly
conducting ground.

Development

Soon after the war, when amateur licences
were re-issued, the author used a two-element
beam with 0-15 wavelength spacing and fed
with two separate feeders cut to give a phase
difference of 126°. In order to get reasonably
low standing waves on the feeders the imped-
ances at the feed points were stepped up
considerably by using 1 in. diam. tube and
folds made of 16 gauge wire. With 600-ohm
lines this gave a good match and wide band
coverage.

Forward gain and back-to-front ratio were
good. Apparently, quite a satisfactory vertical
pattern compared with a normal two-element
parasitic beam had been accomplished, as
reports at great distances were usually about
one or more S points better, whereas at relative
short ranges they were approximately the same.

In order to gain more experience with aerials

and to save time and expense attention was
turned to two metres. On that band, quite
elaborate arrays could be constructed and tried
out fairly easily. By using a suitable indicating
device about 100 feet away, at the far end
of the garden, quite accurate results could be
tabulated,

It was found that stacking aerials resulted in
a great improvement, but the preferred 0-6
wavelength spacing, whilst attainable on two
metres, would present insuperable difficulties
on ten metres if 360° rotation were required.

It was decided to compromise, and an aerial
consisting of two two-element beams, each
spaced 0-15 wavelength and fed 126° out of
phase with 0-25 wavelength stacking, was tried.
This proved very satisfactory.

On twenty metres the author had previously
reduced the turning width of a beam by using
17ft. tops only, with additional pieces 8ft. long
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Layout and dimensions of the ‘‘Six-TA Special,’’ of which
further details are given in the text. The spacin% between
the elements for each section is one inch (as Fig. I) secured
by the use of the small paxolin corner strips, cut and drilled
to the dimensions given in Fig. 1. As explained in the article,
the beam is supported on bamboo spreaders fixed to distance-
pleces to give a separation of 59 inches between sections.
‘This design is giving very good results on 10 metres.
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hanging down from each end. As nearly all
the radiation takes place from that part of the
aerial where the current is greatest, the bending
at right angles of the end lth-wavelength had
very little detrimental effect.

This same shortening method was applied to
the two-metre aerial, and later, in order to
improve the general appearance of the array,
the lower four ends, instead of hanging down,
were turned upwards and held by insulators
attached to the upper elements.

It was soon realised that, theoretically, the
ends of each pair of elements, where they were
separated by the insulators, were at the same
potential and therefore the use of insulators
was superfluous. Also it was appreciated that
by connecting the respective ends together it
would become unnecessary to feed both the
top and bottom components.

It must be remembered that the matching
device of a high step-up obtained by uneven
folds was still being used, and it became
obvious that this would not fit in with the new
idea mentioned in the previous paragraph.

The one-inch diam. tubing was discarded and
two continuous loops of fairly thick enamelled
wire were substituted. The spacing and stack-
ing were kept the same, but instead of using
two 600-ohm feeders, one 300-ohm line was
used and connected to the front element; a
phasing line of 600 ohms with a half-twist
joined the front to the back loop.

Derived Design

It seemed that after all these experiments
only a Cubical Quad had been produced—but
a little reflection showed that this was not the

case. The new design had the following
advantages:

(1) There was no stub to adjust. This may
not seem important at first glance, but
anyone who has adjusted stubs at or
near ground level will be aware that
when the array gets well up in the air
the results are seldom satisfactory.
Unfortunately, few amateurs have
towers with a platform to enable
adjustments to be carried out in situ!

(2) In the case of a Quad, even if the stub
is correct for, say, 28,100 kc, it will be
far too long to work well at the HF
end of the band. Not only will the
forward gain and back-to-front ratio
suffer, but the jmpedance at the feed-
point will have changed considerably.
Using 80 ohm co-ax (as is generally
recommended for Quads), this mis-
match caused by altered impedance will
result in serious losses.

(3) As in the case of the “ZL Special”

vis-a-vis a normal two-element beam,
the aerial described here gives a better
vertical pattern than a Quad.

Having completed the above experiments on
two metres, a scaled-up copy was made for
Ten.

Construction of 10-Metre Array

A boom consisting of 4ft. 1lin. of 2in. x
2in, straight-grained knotless pine was fixed to
the mast (a 2in. dural scaffold pole) by means
of a builder’s right-angled clamp. Four
bamboos about 6ft. long were secured to each
end of the boom with shelf-type angle brackets.
A second boom of similar material, but only
lin. x lin, cross-section was clamped 4ft. 14in.
below the first. On each end of this were
screwed pieces of paxolin 43in. x 2in. and -
3/16in. thick. These formed horizontal T’s and
each had four small stand-off insulators on
their underside to anchor and support the aerial
wire and phasing line,

At the end of the lower boom nearest the
feeder a piece of paxolin about 7in. x lin. x
3/16in. was fixed by means of a small right-
angle bracket so that it hung downwards. The
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