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NEW'!

A 5-Way Co-ax Switch |

with built-in

send/receive mains

operated relay

How many times have you lost that rare DX
SO because of the time it takes to change
aerials 7 Do you realise how important it is to
use your leansmitting aerial for reception ?

The new Labgear CO-AX SWITCH provides the
solution. It will seleet instantly any one of
5 aerials (either 1o cover different hands or ddif-
ferent fixed directions). Moreover, the aerial
selected is amtomatically switched to the re-
ceiver by a mains operated relay allowing it to
be wired directly to the primary ol the transmit-

ter LY. wransformer.  Suitable for 50-80
co-ax feeders.
UK. PRICE COMPLETE

£4 . 4‘ . 0 NET
Direct from :—
Labgear
WILLOW PLACE

( Cambridge ) Lid.

CAMBRIDGE -+ ENGLAND
Phone 88021

If you are building

the R.s.G.B.

Transmitter
for the

Amateur

you will want these

BRIMAR

VALVES

as specified in the September issue

6AM6G
12AU7
VRI50/30

BHIMAH chosen for

Reliability and Long Service

Standard Telephones and Cables Limited
FOOTSCRAY, SIDCUP, KENT.
Telephone : FOOtscray 3333.
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WIDE BAND

SIGNAL GENERATOR

Type T.F.M.

The design of this new Wide Band Signal Generator,
operating throughout on Ffundamentals, is the out-
come of considerable research and development work to
meet the stringent requirements imposed by new fre-
quency modulation and commercial television stations.

Regd Trade Mark

The [requency bands have
been chosen in such a man-
ner as to ensure maximum
convenience when servicing
and aligning T.V. and
F.M. receivers.

[ Provision has been made
for spot R.F. frequency
calibration.

Facilities are provided to
ensure adequate discrimi-
nation throughout the very
wide frequency band
covered by the instrument.

Sine and square wave audio
fggqgcncy modulation pro-
vided.

AN Fully: duscriptive The instrument is fitted
brochure avallable with an R.F. carrier level
meter.

AN ...

5.220 Mcfs in 8 ranges, CW
or 400 cfs sine/square wave
modulation,  Accuracy £ 1%.
Provision for spot frequency
calibration,

FM ...

65-120 Mc/s. Accuracy =+ 1%.
Maximum deviation - 150 Ke/s.

on request.

OUTPUT

Minimum (about 24Y) to 100
m¥ continuously variable with
decade multiplier. Force out-
put 250 mV.

OUTPUT IMPEDANCE:
800, 2000, balanced BOD and
3002, isolated unbalanced B0Q.

OPERATING YOLTAGES:
100-120, 200.260V, 50.60 c/s
A.C. mains.

LIST PRICE: £89

A double-ratio slow-motion
mechanism, together with
interpolation dial, enables
the instrument to be set
with a hi degree of
accuracy. n the F.M.
range an internal phasing
control enables the modu-
lating signal to be applied
to the X-plates of an oscil-
lograph to produce a pic-
ture of a discriminator
response curve.

DIMENSIONS:
154 x 104 x 10 ins. approx.
with lid closed,

WEIGHT: 16 Ibs. approx.

Sole Proprietors and Manufacturers: e AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO..LTD.

AYOCET HOUSE * 92-96 YAUXHALL BRIDGE ROAD + LONDON + S.W.1
Telephone : ViCtoria 3404 (9 lines)
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i VALYEE rox
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AX Am p_f_,;

Valves for A.F. Amplifiers

A practical handboeok by
E. RODENHUIS on the design and
construelion of alnpfiﬁl-r,—' with Pighl com-
plete circuit diagrams, 152 pp. 97 illus,
10s. 6d.

Germanium Diodes

S. D, BOON's uselul introduetion to
their use in communication engineering
will be especially useful to the student
and technician, 90 pp. 105 illus. 9s. 6d.

DIODES

Valves for Battery Receivers

This new volume by E. RODENHUIS

will cover the design and constraction ol
battery receivers with full data on low
consumption valves availuble. 190 pp.
188 illus.. about 19s. 6d.
Remote Control by Radio

A, 1. BRUINSMA gives [ully descrip-
tive data and cireuits of the systems used
to control hi= famous model boats,
104 pp. 120 illus. 8s. 6d.

Philips
Popular
Library

*

A series of monographs which
treat of topies of wider interest
than the larger-sized volumes in
Each

volume is 8 in. > 6 in. profusely

Philips Technical Library.

illustrated, with varnished limp

Ccovers.

Werite for further information
to Philips distributors

CLEAVER-HUME PRESS LTD.

31 Wright’s Lane Kensington, London. W.8

From Mierophone to Ear
This manual of modern sound recording and reproduction by
G. SLOT includes chapters on 1i-Fi Evaluation and Testing
and Magnetic Tape Recorders. 180 pp. 118 illus.  17s. 6d.

! This new Panda * CUB ’ transmitter
gives you ALL you want

CALLING S.W. ENTHUSIASTS

COURSES FOR RADIO AMATEURS EXAMS AND
P.M.G. 1st & 2nd CLASS CERTIFICATES (THEORY).

ALSO GENERAL COURSES FOR S.W. LISTENERS
Take our special postal courses which have been written
by experts both in these subjects and in modern methods
of postal instruction. E.M.. INSTITUTES are part of a
world-wide electronics organisation, and many former
students testify that our tuition was invaluable in ensur-
ing their success in examinations.

SPECIAL PRACTICAL KITS
are available as part of our Radio
Courses. A typical course for be-
ginners covers the design, construc-
tion and operation of a short wave
2 valve receiver. This equipment
is supplied upon enrolment, and
remains your property.

POST THIS COUPON TODAY

FONE or C.W. with the
latest standard Panda V.F.O. and incorporating

Top band to TEN . . .
all the best T.V.I. proofing technique . . . just

needs a microphone or key to go straight on the air.
TERMS still available from only £13 deposit

Write today for FULL details. FR%EJ,";?S‘&K

i_Occoher .___! PANDA RADIO CO. LTD.

E.M.l. insTiTUTES 1618, Heywood Road, Castleton, Nr. Rochdale

An educational ergonisation serving the EMM.. Group of Companies which Tel. : 57396 Castleton (Rochdale) Grams and Cebles ; ** Panda Rochdale.
include '"HIS MASTER'S VOICE,"” MARCONIPHONE, ETC.

1.C.43
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There is always a fine selection of equipment at

2 METRE RECEIVER Type RI1392
Air Tested
15 Valve Superhet
Frequency 95-150 Mc/s
(2 to 3 metres)
Valve line-up: 1st and 2nd R.F.
Amp, VR.136 (EF.54), |st Local
Oscillator VR.65 (SP.61), 2
Oscillator  Multiplicrs  VR.136
(EV.54). 3 LF. Amp. VR.53
(EF.39). A.G.C. 6Q7. Ourtput
6)5, Muting VR.92 (EA.50). Noise Limiter VR.92 (EA.50). B.F.O.
6)7. Mixer VR.136 (EF.54), De Mod, Q7.
Slow motion tuning, normally crystal controlled, or tunable over 95-
150 Mc/s. Power supply required: 240-250 volts at 80 mA, 6.3 volts
at 4 amps, Size 1%9in. x 10in, x |0in, Standard Rack Mounting.
£B/|9fﬁ Complete with valves and _cir:uit diagram, checked and
Air Tested, Packing and carriage 17/6, 10/~ returnzble on
packing case.

MORSE SIGNALLING LAMPS (Aldis Type)

5in, dia., with sighting arrangement 2 Handles and Keying switch,
2 yds. cable in Wood Carrying Case. Price 10/- plus 3/- p.p.

WAVYEMETER TYPE W.1310
Coverage 155 to 230 Me/fs, continuous, complete with Test Prod.
Input 230 V 50 cycles, Mew Condition, £3/10/- plus 7/6 crr.

TYPE 62A INDICATORS

Ideal for conversion to oscillo-
scopes, T.V. units, etc. Con. 1
uining V.CR97, 12 VR.%I
(EF.50). 2 VR.54 (EB.34), 3
YR.92 (EF.50), 4 CV.118
(SP.61), Slow-motion dial, 13
Pots and scores of useful com-
penents. Size, Biin. x 11lin, x
18in. In wooden packing case,
PRICE: £3.0.0. Carriage 7/6.

DESYNN TYPE Antenna or Beam position indication system
This comprises a Transmitter wunit and Indicator which will
eperate on 12 or 24 volts D.C, and will indicate with instantaneous
and smooth pointer movement, The Transmitter is a specially de-
signed potentiometer and will operate the Receiver on a simpie
three.wire system and the receiver in this instance
is calibrated in Gallons but dial could be easily
altered to indicate a 360 Deg. sweep.
Transmitter and Receiver with full in-
structions. Price 12/6é post paid.

R.F. UNITS

R.F.25 40-50 Mc/s,
Valved., 9/6 each,
Packing and postage 3/. each.

Switched Tuning.

== NOTE:

PROOPS

Carriage prices quoted apply only to England and Wales.

NOTE : Orders and Enquiries to Dept. ‘B’
OPEN ALL DAY SATURDAY.
BROS. LTD., s TOTTENHAM COURT ROAD, LONDON, W.I

The Walk—around Shop

APQ.2. RADAR JAMMING UNIT

Freq. 450.710 Mc/s. Containing 93ia Phote Multiplier Cell com-
plete with resistance network and light proafl box, Wide band
amplifier, 2 6AC7. | 6AG7, 2 3B8a. This unit is similar to the
A.P.Q% Jamming Unit. Brand MNew €5.0.0 plus 10/. carriage.

L] L L L] L L] - L L] [ ] L] L] L] L L]

. TRANSMITTER Type T113i-L
. Frequency 100 to 156 Mc/s. Qutput 50 W, Crystal ™
controlled. 200.240V. 50 cfs Power supply. Housed
. in &fc. standard on 1%in. rack. In new condition com- .

plete with valves,
Send for fu!l details.

L] L] L] Ll . L] L] L] L] L] - L] L] L] L]

MINIATURE L.F. STRIPS

Size 104in, x 2in. % 3in, fre-
qu!n:; .72 Mc/s. 2 EF92s and
| EF.91 LF, Am&x. EB.91 Det/
AGC, EF.91 AGC Amp. and

ELL9] Limiter. Circuit supplied. G
Price: (Les: valves) B/. eah
post paid.

AN/APN.!I TRANSDUCER

This unit consists of Magnet, and Coil which is
attached to an aluminium diaphragm suspended
freely and perforated to prevent air damp-
ing. Mounted on a Ceramic cover which sits
over the diaphragm is a form of 2-Gang capaci-
tor which has a swing from 10.50 pF.

The above unit is used as part of Wobbulator
described on page 252 of the June ' Wireless
< World.""

PRICE 7/¢ p.p.

EARPIECES. 2,000 ohm CHR. or Balanced Armature Type Low re-
sistance, Single Units, 3/6 each plus 6d. p.p,

MAINS POWER UNITS
Type “ 234 "

Double Smoothed 200-250V 50
cfs input, 240V 100 mA 6.3 at 6
amps. with Yolt Meter reading Input and Out-
put Voltages. Size: 19in. x 10in. x &§ in,
Standard Rack Mounting.

PRICE: £4.10.0 each, plus 7/é carriage.

I.F. AMPLIFIER UNIT

460 kcfs with IT4, Brand New and Boxed,
Fully Screened in plug-in Box. Size 2iin, x
lin, x 4{in. Price with circuit. 10/- each.

lus 1 /- p.p.

CR 100 and CR 300

In new and used conditions
For callers only.

Shop hours 9a.m. to 6 p.m.—Thurs. : 9a.m. to | p.m,

Telephone : LANgham 0141

RS5.G.B. BULLETIN OCTOBER, 1956
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The World’s finest Range of Magnetic Recording Tape

EMITAPE
88599 .

Y ARANGEOF §
4SP00L S/z7Fs /7

lofitay
Epeﬁecoﬁd‘;r 6' -

7” " STANDARD "
‘ SPOOL

37 v CONTINENTAL"
i 8POOL

5” ‘* JUNIOR™

¥ " MESSAGE"
SPOOL

SPECIAL FEATURES

® HIGH SENSITIVITY @ ANTI-STATIC
® PRE-STRETCHED P.V.C. BASE
® FREEDOM FROM CURL
® LOW “PRINT THROUGH " FACTOR
@ METALLIC CONTACT STRIPS FOR “AUTO-STOP"
@ P.V.C. LEADER AND TRAILER STRIP

LIST PRICES
TYPE LENGTH
TITLE SIZE PRICE
TAPE JOINTING BLOCK & CUTTER AP.46 e, APTRaX
%{; " Message "' 3" dia. gg: Eg ; g |
Provides for the accurate alignment and L "o |
: > : 88/6 “Junior 5 din. | 6000 | E1l 1 0
splicing of the tape. Non-magnetic cutting %999 3 ] 850° | £ B 0
o 88/9 | " Continencal | 53" dia. | 850' | £ 8 0
blade ensures the soundless joint. o912 nunenca i 200 | €115 o
17 G 88/12 | Sandard |7 dia. _T:g& e o |
. i 1800°
PRICE L
% LONG PLAY _]

Full details of Emitape ond accessories are available from your local dealer or:—
E.M.I. SALES & SERVICE LTD. RECORDING EQUIPMENT DIVISION * HAYES * MIDDLESEX * ENGLAND Telephone: SOUthall 2458

Export enquiries to E.M.I. INTERNATIONAL LTD, HAYES * MIDDLESEX ' ENGLAND i
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High Stability plus Low Regulation

Voltage

STABILISER 7561
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MULLARD LIMITED -

For any equipment and for auy application where low
voltage stabilisers are normally employed, this 75 volt

Mullard tube will give improved performance.

Mechanically strong, the 75C 1 combineszireconiumelectrodes
and the sputtered envelope technique pioneered by
Mullard. This design gives a combination of high
stability and good regulation which has never before
boen achieved in one tube.

sﬂ

CENTURY HOUSE -

=

ADVANCED FEATURES INCLUDE:

Very wide current range of 2 to 60maA with
a regulation of only 9 volts.

Variation of burning voltage of less than
19, per 1,000 hours.

Burning voltage of all tubes at 20mA
confined within the extremely close range
of 73 to 79 volts.

Inherently Rugged Construction

Special uranium oxide coating ensures
that the maximum striking voltage is 110

volts in  BOTH DAYLIGHT AND
DARKNIESS.
Further data on the 73C1 and other

stabilisers in the Mullard range are readily
available upon request.

3

';c .l
SHAFTESBURY AVENUE - LONDON W.C.2 t‘iﬁ'

COMMUNICATIONS AND ;.
INDUSTRIAL VALVE DEPARTHENT

vf\

iﬁ a-«:m‘,‘»,e i

koo

i ..44*1-?

® MVT300c
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Current Comment

When The Wires Are Down

MEMBERS of the Radio Amateur Emergency Net-

work must have experienced a keen sense of
satisfaction at the blessing bestowed by High Auth-
ority (meaning the Postmaster General) upon the pro-
posed co-operation by R.A.E.N. with the British Red
Cross. Until this happened. any aid given by amateurs
in providing emergency communications was strictly
unofficial.

Many British amateurs have regretted that this
should be so. especially when they noted the real
service which their American counterparts, using
amateur frequencies and procedure, have been able
to render their own communities when the lines were
down. An urge to render similar service in our own
country has long existed, and has been expressed to
the Council on many occasions. There has been the
feeling that there should be something more to Ama-
teur Radio than constructing and communicating. It
could be said that some form of sublimation was
sought ; for more than a thousand British Amateurs
R.A.E.N. provided it.

It seems likely that this figure will substantially
increase now that the project for R.A.E.N.-Red Cross
co-operation has received the official cachetr. The
desire to serve burns pretty strongly in the more re-
sponsible citizens. among whom radio amateurs as a
group rank high.

Preparedness demands practice ; and it is of little
use belonging to R.A.E.N. unless regular participa-
tion in the Network's exercises over the air is in-
tended. In this context two things need saying firmly.
by way of conclusion:

First, that the co-operation of non-R.A.E.N. mem-
bers is earnestly sought in helping to avoid inter-
ference to these exercises. No man with a spark of
humanitarianism about him would deliberately sabo-
tage, or consider “ imprudent,” radio communications
that have as their ultimate aim the succour of life
and property ; but the chance of unintentional inter-
ference should be watched when it is known that
R.A.E.N. exercises are on.

Secondly, R.A.E.N. operators need no telling that
they hold no prescriptive right to any particular fre-
quency, any more than do those 3.5 Mc/s phone
operators who are heard to complain that ** someone
has taken my channel ™ !

An R.A.E.N. station is still an amaleur station
unvested with any special privileges. The best service
to its cause can be rendered if its standard of operat-
ing is impeccable.—J.H.

Key Man

IT is round about this time of the year that R.S.G.B.
Town Groups begin to tie up their arrange-

R.S.G.B. BULLETIN OCTOBER, 1956

ments for the coming autumn and winter season.
Upon the effectiveness of these arrangements de-
pends the viability of the Group for the next half
year or more.

Key man in these affairs is the Town Representa-
tive. He is * The Society " in towns large and small
throughout the land., Sometimes, it must be con-
fessed, he is no more than “king for a day”
appointed as a matter of expediency so that an offi-
cial entry may be put in for National Field Day—
though expediency quite frequently becomes per-
manency when the value of having a T.R. is realized.

Although the Town Representative is a key man
in the generally accepted sense, he is discreet enough
not to let himself be known as a “key man” in
the telegraphy sense! There must be some telephony
sometimes! Partisanship for any specific branch of
the art is preferably kept private; which no T.R.
who accords with the admirable clause in the
amateur code, “ The Amateur is Balanced.” needs
telling.

Although the Town Representative is the last man
in the chain of responsibility that stretches out to
him from the Council through the Regional Repre-
sentatives and County Representatives, he has fair
claim to be regarded as one of its most important
links. Without him, local activities do not flourish.
Social and technical relationships fail to develop;
and while the “ lone-wolf ™ operator might say this
does not matter, there are plenty of others who will
say it does.

Now is the time to let your T.R. know what you
would like to see on the Fixture List for the coming
season. And if you havent got a T.R., now is the
time to appoint one!—J. H.

Governing Body

LLOCAL activities revolve around the Town Repre-

sentative, as is inferred above, National activities
are the preoccupation of the Council of the R.S.G.B.,
sitting in London.

Since the institution of the new composition of
Council under the revised Articles of Association.
many members do not seem completely au fair with
the method by which the Governing Body is
appointed, and for this reason it might be useful
briefly to restate it.

Council is made up of three components—the Offi-
cers, the Ordinary Members and the Zonal Repre-
sentatives.

Flanking the President are the Executive Vice-
President (who by tradition will move into the Presi-
dential chair in the following year, though there is no
compulsive reason why he invariably should), and
the men who were presidents last year and the year

147



before—officially called the Immediate Past President
and Penultimate Past President. Valuable continuity
of thought and policy is achieved by retaining the
last two Presidents in each new Council : this did not
happen before the Articles of Association were
revised.

The fourth officer is that indispensable being, the
Honorary Treasurer. Exceptionally, the 1956 holder
of that office is Executive Vice-President, which has
turned out to be a useful and practical duality of
office that came about because Mr. Findlay happens
to be professionally engaged in accountancy.

Ordinary Members of Council are seven in num-
ber, of whom a proportion retire each year. Nomina-
tions to fill these vacancies are made by the retiring
Council each year, but it is every R.S.G.B. member’s
right to nominate (in the approved manner) anyone
whom he feels can usefully serve. Indeed, it is im-
portant for the well-being of the Society that there
should be a steady influx of new faces on to the
Council from time to time, rather than that the old
ones should reappear too often.

Once upon a time all the Members of Council

retired every year. If none of them was re-elected
for the following year (as could happen in theory),
continuity might be seriously impaired. For this rea-
son, under the revised Articles of Association, only
a proportion now retire annually.

Now for the Third Force on Council: the Zonal
Representatives. When the Articles of Association
were revised they provided for the appointment to
the Governing Body of six members representing
large geographical sub-divisions of the country, to
ensure adequate provincial representation on the
Council.

It cannot be too firmly emphasized that a retiring
Council does not nominate Zonal Representatives. If
no nominations come from members in any particular
Zone then no Zonal Representative can serve it—
obviously enough.

The private member’s duty at this time is clear and
two-fold: to nominate for the 1957 Council anyone
whom he feels will make a good member of that
body, and secondly, to nominate a man to be his
Zonal Representative, There are nine days to go.
Closing date for nominations is October 24.—J.H.

Still a Matter for Caution

TWICE within a period of 24 hours during the early

part of September, London amateurs whilst in QSO
were requested to take steps to obtain rare drugs for the
treatment of persons said to be seriously ill, In one case
the patient was in Israel; in the other the patient, a child,
was in Belgium. Both cases were fully reported upon
in the national Press at the time.

The time seems opportune to draw the attention of
members to a statement dealing with rare drugs which
appeared on page 395 of the March, 1954, issue of the
R.S.G.B, BULLETIN,

In that statement members were advised to notify
Scotland Yard immediately they receive a message relat-
ing to drugs. They were also reminded that by the terms
of their licence they are precluded from divulging the
content or even the existence of a message to any un-
authorized person, and this, of course, includes the Press.

Having notified Scotland Yard members were advised
to take no further action, The statement expressed grave
concern that UK, amateurs had been asked to handle
messages which should have been sent through public
communication channels. The view was expressed that it
seems wrong that a patient’s life—assuming every case
to be genuine—should be allowed to depend upon the
ability of an unknown radio amateur to locate a source
of supply for the particular drug concerned.

In the case of the Belgian child we understand that
the request for drugs was first sent by a Belgian amateur
to an amateur in Portugal who passed it to one or more
stations in the United States. They in their turn tried to
pass it to London. One London amateur who was asked
to accept the message queried the name of the hospital
requiring the drug, the doctor in charge, the name and
sex of the patient and most important asked if the Bel-
gian medical authorities had attempted to contact the
hospital in London to whom the message was addressed.
The net result of his enquiries was nil. Wisely, there-
fore, he declined to accept the message.

We cannot do better than remind members that there
are recognized international channels, available to every
doctor, for dealing with matters of this nature.
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International Red Cross Broadcasts
IN a letter to the British Red Cross Society M. Georges
Kuhne of the Broadcasting and Television Section
of the International Committee of the Red Cross in
Geneva, asks that his thanks be conveyed to those mem-
bers of the R.S.G.B. who reported upon the recent test
broadcasts from Geneva.

Malayan Amateur Radio Society
R. K. J. Creamer (B.R.S.10167), 14 Brynland Avenue,
Bristol, 7, who is the United Kingdom representative
of the Malayan Amateur Radio Society will be pleased
to send details of that Society’s work to members of the
R.S.G.B.

The Malayan Amateur Radio Society issues an inter-
esling magazine six times a year, the annual subscription
to which is 12/-. The current issue lists the calls and
addresses of all amateurs in VSI1, 2, 4, 5, ZC2, 5, VS6
and 457. Details are also given of several new certificates
issued by the Japanese Amateur Radio League.

LONDON MEETINGS

The following programme of meetings at the Institution of

Electrical Engineers, Savoy Place, Victoria Embankment,

Lendeon, W.C.2, has been arranged.

October 26, 1956: '* MORE ABOUT THE ANTENNA.
MATCH "' by F. Hicks-Arnold (G6MB).

' 1250 Mc/s OPERATION." Discus-

November 30, 1956:
the London WU.H.F.

sion opened by Members of
Group.

December 14, 1956: Annual General Meeting and Presentation
of Trophies.
(To be held in the Lecture Theatre of E.L.M.A, in
same building as I.E.E.)

January 25, 1957: Presidential Address followed by Lecture
and Demonstration of MINIATURE AERIALS by
F. Charman, B.E.M. (G&C]).

March 1, 1957: ‘* MODERN AMATEUR COMMUNICATION
RECEIVER DESIGN," by R. G, Lane (G2BYA).
March 29, 1957: ' MOBILE OPERATION." Discussion
opened by F. W. Crabtree (G3BK) and R, G, Shears

(GBKW).
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High Level Modulation for 150 Watts

Volume Compression and Restricted Frequency Response for
Maximum Intelligibility
By N. SHIRES (G3BTM)*

SINGLE sideband transmission with suppressed carrier
is the most eflicient method of obtaining the maxi-
mum output from any given input when using telephony.
Unfortunately, the limiting factors for amateurs of (a)
reception difficulties with normal receivers and (b) the
present restricted use of this systemn, make it of some-
what doubtful value for general operation in the writer's
opinion. The alternative, high level modulation of the
final amplifier, is a system which with the very minimum
of test equipment can be adjusted to give satisfactory re-
sults. In addition, it will permit the maximum efficiency
on both c.w. and telephony as the output stage with
which it is used may be run under class C conditions.

The amplifier to be described will casily give sufficient
power to modulate a 150 watt stage with frequency
characteristics suitable for amateur use. The low fre-
quency cut-ofl commences at about 200 ¢/s and is well
down at 100 ¢/s. The upper limit is variable alihough
normally it should not greatly exceed 3 ke/s. These limits
convey all speech frequencies needed for intelligence. The
use of anything approaching ** hi-fi ” is obviously unwar-
ranted as, apart from the wide bandwidth necessary, the
average communications receiver is incapable of repro-
ducing it.

The genecration of audio power is deceptively simple
and unfortunately in some quarters a tendency to fiddle
with component values and then ask for reports is very
prevalent, This practice is bad because, if the station
has no test cquipment for audio gear, equipment should
be built using component values according to valve
makers’ figures or taken from designs known to give the
desired results. Such characteristics can be designed and
should not be found by trial and error. If, on the other
hand, checking gear, such as an oscilloscope, is available,
its intelligent use will provide far more data than the
uncritical and often biased ear of a listener.

Circuit Description

The circuit used in the present design is quite straight-
forward and is shown in Fig, 1. Some volume compres-
sion is used to increase the average modulaiion depth
and when correctly adjusted will limit the peaks to any
desired value.

The components used have been selected to give the
maximum gain at speech frequencies and the figures quo-
ted below for stage gains, ctc., are based on this limited
frequency range. VI is a pentode stage with a designed
gain greater than 200 and a maximum voltage output in
excess of 70. This gain, however, will not be realised
in practice as with normal inputs the compression cir-
cuit applies a negative potential to grid 3 as will be
described later. V2a is a further voltage amplifier with
a gain of at least 12, From this it can be seen that
sufficient gain is available to permit adequate compres-
sion when using ang crystal microphone. V3 is a power
amplifier capable of driving V4 and VS5 sufficiently hard
to produce upwards of 100 watts of audio power if the
necessary h.t. is available. V4 and VS5 are tetrodes con-
nected as zero bias triodes. The disadvantage of this

*§ Marconi Bungalows, North Weald, Epping, .E'nrx.“
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system is the large driving power (about 5§ waltls) re-
quired. However, with sufficient drive the use of such
a system is worthwhile for the following reasons. The
circuit is easy to handle, without instability, and no bias
supplies or well regulated screen supplies are required.
Due to the operating condition of the valves the grids
together take power throughout the cycle and therefore
the load presented to the driving stage is fairly constant.
The possible output is greater than a 150 watt station
can use. The result is a unit that will go from the start
without critical adjustment.

V2b was originally incorporated as a side-chain ampli-
fier for the compression circuit. Its use has not been
found necessary with the recommended components, but
if an alternative type of driver transformer is used the
gain will probably be less and it will be necessary to
use the extra valve. The method of doing this is to
connect the grid of V2b to the grid of V3 through a
0.0014F condenser. The primary of T4 becomes the
anode load of V2b and the cathode is taken to carth via
a 1000 ohm resistor shunted with about 104F. C15 will
not be required.

The Compressor Circuit

The action of the compression circuit depends on the
fact that the gain of a pentode valve is governed to
some degree by the d.c. voliage applied o ils suppressor
grid. Unfortunately the effect of a given voltage on one
particular valve will not necessarily be reproduced on
another valve of the same type and some margin of

2esl

A rear view of the high level g
of the main components and valves.
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control voltage must be provided. This is due to 1herc
being no guaranteed slope for voltages applied to grid 3

on most pentodes. The effect, however, of such a vollagL
is similar to applying the \:n]tage to grid | of a variable-
mu valve. The cut off vollage is quite high, generally
in the region above 50, From this it will be seen that a
considerable voltage must be developed to affect the
gain of the valve to any extent. It is necessary therefore
to provide a minimum of approximately 50 volts nega-
tive with a control capable of reducing the rectified
voltage to a low value, The first requiremtnt, therefore,
is that the voltage appearing across the sccondary of T4
should exceed 50 volts either side of the centre tap. In
the original case an inter-valve transformer designed for
working into push-pull grids with a ratio of 5 to 1 has
been found adequate. To control the negative voltage
developed it is necessary to bias the cathodes of V6
positive. This is achieved by VR3 in the network R8

is the smoothing circuit and load resistance for the d.c.
output from V6.

The h.t, supply is quite normal except for the use of
R18. The value of this may vary according to the trans-
former used as its purpose is to maintain the h.t. line
volts within the makers’ limits for V3.

Adjustment

Adjustment is quite simple and requires no elaborate
test equipment. Having checked that the wiring is cor-
rect, a source of audio voltage should be applied to the
grid of V1 and the output checked across the grids of V4
and V5. An oscilloscope is a great help if it is available
as the output waveform can be studied qualitatively.
With VR2 adjusted so that V3 is not overloaded, the
input frequency shou'd be adjusted to about 3 kefs, VRI1
is then adjusted so that its ime constant in conjunction
with C14 is such that between 30 and 50 per cent attenua-

and R11. The network C5, C6, C7, R12, R13 and R14 tion occurs. This will prevent the transmission of un-
e +300V
Tl o TRANSMITTER
o T
230V =
50c¢/s

L o

NPT

MICROPHONE

Cl

g 1

TO MODULATED

T CZT 'rCf" lleT Il

= ALL WIRING ASSOCIATED
WITH VI IS SCREENED

Fig. 1. Circuit diagram of the high level modulatcr for use with a 150 watt transmitter.

C1, 2.F. CH1, 104 100mA,

ca, (.' 05,;!- M1, 0-500mA,

C3, R1, 3 Megohms.

C4 5 6 7, 14, 0.1uF. R2, 150C. ohms.

C8, 0 '002, I R3, 2.2 Mezohms.

C9, 15, 0, Ol;xF R4, 500K ehms.

C1O 1;:i RS, 1 Megohm.

CII 12, GuF R&, 2500 ohms Erie type 2.
C'I! 25.0, R7, 100K ohms Erie type 2.
ci 6 c 51I. RB, 15K ohms Erie type 2.
c17, 0, 0“0 R®, 280 ohms Erie type 2.

C18,C. Oﬂlcheramimn 5000V wkg.

150

RIC, 16, 17, 10K ohms.

R11, 100K ohms Erie type 2.

R12 13, 14, 250K ohms.

R'IS 15K ohms Erie type 2.

R18, 1000 chms 20 watts.

R19, 20, 22K ohms.

YR1, 20K ohkms.

YR2, 250K ohms.

YR3, 20K ohms,

All resistors are Erie type 8
unless otherwise staed.

RFC1, 2.5:H choke.

51, S.p.s.t. toggle switch,

R.5.G.B.

T1, 350-0-350V 100mA, 5V 2A.
1‘2 Woden type UM
1'3. Woden type uM3.

VZ. 6SN7 or 12AU7.
¥3, L6 or 5B255M.
’0"4 5 807 or 5B254M.
Y6, 6H6,

v7, Rm-ﬁ:r te suit T1.
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wanted high frequencies. The attenuation of the low
frequencies is taken care of by the design of the circuit
of V1 and V2.

With a dummy load of equal impedance to that of the
pa, to which the modulator is to be connected. the
compression circuit can next be adjusted. The peak-to-
peak voltage required across the load should equal the
voltage applied to the p.a. anode. With a voltmeter
suitably connected across the whole or part of the load,
VR3 should be adjusted so that the required voltage
output cannot be exceeded. This should be done with
the gain control VR2 advanced to the point where the
lowest level of speech is picked up. The point where ex-
traneous noises are audible is not the correct position,
as the transmission of such sounds reduces the intelli-
gence considerably. The modulator should now be ready
for use. The controls VRI and VR3 will not normally
require any further adjustment unless the valve VI is
changed or the operating conditions of the amplifier to
which the modulator is connected are altered.

Construction

The whole unit with the exception of the h.t, supply
for valves V4 and V5 is contained in a metal case 16 in.
wide, 13 in. deep and 12 in. high. The chassis is 15 in.
by 12 in. by 3 in. providing plenty of room for all the
components. The general layout is shown in the photo-
graph, although it is not suggested that this is the only
possible arrangement. Having most of the valves in line
does permit the use of one group board for the com-
ponents with the exception of R19 and R20. In the
original there is no trouble from instability or hum as
all the wiring to V1 is screened.

As considerable care has been taken to obtain the
correct bandwidth the values of all components should be
closely followed, although the choice of such items as
T1, 15, CH1, C11 and CI12 can obviously be governed
by what is to hand. )

The h.t, line volts must not exceed 300 when loaded
and this can be adjusted by varying RI8. The h.t. re-
quired by the output valves is 750 volts at a maximum
current of 200 mA. The regulation should be the best
that can be obtained and, preferably, a choke input filter
used.

In conclusion, a word of warning, This unit can pro-
duce more than sufficient power of good quality than is
required for a 150 watt transmitter. Don’t “ go over the
top "—the intelligence will suffer, your fellow amateurs
will suffer and the TV addict will not suffer in silence!
Persistent overmodulation shows an abysmal ignorance
of the fundamenlals of telephony and is inexcusable,

A Modern Transmitter for the Amateur
N Mr, Shire's article published last month a 100 pF
variable condenser should have been shown across
L1 in Fig. 3 to tune the device to the applied signal.

London Lecture Meeting
Friday, October 26, 1956

* MORE ABOUT THE ANTENNAMATCH "
by

FRANK HICKS-ARNOLD (G6MB)
at the

Institution of Electrical Engineers,
Savoy Place, Victoria Embankment

Buffet Tea 6 p.m. Lecture 6.30 p.m,
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Chance Meeting
Personal QSO in Andorra

WHILS‘[‘ passing through France on his way to spend

a short holiday in Spain Mr. D. C. Evans, G3CGZ,
of Loughton, Essex, decided to take a quick look at the
tiny independent state of Andorra, His surprise can
be imagined when, on reaching the summit of a moun-
tain he noticed some people engaged in the task of
crecting a couple of 50 ft aerial masts, Stopping the car
to investigate he discovered they were a group of

In this picture taken by G3CGE at dé'x summit of an Andorra moun-

tain, are the chief operators of PX) Left to right, FBEOQ, F3IB,
FIUK, FBEX, and F3T),

French amateurs who were on the point of bringing
PXI1EX into operation. Two large marquees had been
erected, one as living quarters and the other for equip-
ment, The transmitter used an 807 running at 30 watts
and the receiver was a double superhet. Aerials were
long wire and a ground plane on 14 Mc/s.

The warmth of welcome extended to G3CGZ and his
party was considerable but unfortunately they were
unable to stay for the first transmission.

Radio Amateurs’ Examination
RIVERSDALE TECHNICAL COLLEGE, Aigburth,
“VLiverpool 19, have recently inaugurated a new even-
ing course leading to the City and Guilds of London
Institute Radio Amateurs’ Examination.

Practical demonstrations form a part of the course
work which is expected to extend over one session of
two or three evenings a week. The Principal will be
glad to furnish further details on request,

PRI B I B IBIBIBDIDIBIBIBIBIBIBIB IS+ D,

STAFF VACANCIES

Vacancies exist at Headquarters for an
experienced typist and a junior clerk.
Five-day Week—Luncheon Vouchers
Two Weeks Annual Holiday
Appointments can be made by telephone
(HOLborn 7373) or by letter to the
General Secretary,
Radic Society of Great Britain,
New Ruskin House, Little Russell Street,
London, W.C.1.
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Beyond-The-Horizon Radio Transmission

By KENNETH BULLINGTON}{,
FELLOW, INSTITUTE OF RADIO ENGINEERS (U.S.A.]

As long ago as May, 1937, QST reported that
evidence collected by radio amateurs suggested that
the line-of-sight theory regarding v.h.f. propagation
was untrue. Since then, amateur operators have
confirmed that conclusion with thousands of con-
tacts on v.h.f. and u.hf. at ranges far beyond the
horizon. In this article, the author reviews present
thought on long range v.h.f. and u.h.f. communica-
tion by means of tropospheric scattering. How
amateurs can best use the techniques discussed
remains to be seen.

DUR]NG the past five years, it has been definitely

established that useful radio signals at all frequencies
can be received consistently at distances far beyond the
horizon. These facts have forced a considerable modifi-
cation of the theories. concepts, and charts found in most
textbooks and handbooks. Even more important, these
facts have opened up many interesting radio possibilities,
particularly in the field of fixed point-to-point communi-
cation.

This relatively long distance transmission has been
called by various names, such as beyond-the-horizon or
extended range transmission, but perhaps it is most gen-
erally known by the term, “scatter.” It is important to
note that the word *scatter” is used in a specialized
sense which is actually closer to the layman’s concept
of reflection than it is to the opposite concept of scatter-
ing in all directions. More recently, the term * forward
scatter ” has been used in an attempt to minimize this
language difficulty, In this paper, the phrase “ beyond-the-
horizon transmission " will ordinarily be used because
it is a descriptive term which does not imply a mechan-
ism.

The situation in beyond-horizon transmission is similar
to the old argument about an irresistible force and an
immovable body. Until a few years ago, the general fecl-
ing was that the barrier to beyond-the-horizon transmis-
sion was immovable, so why try? Now we know thal this
obstruction, although difficult, is not impossible to over-
come and the race is on for higher power and larger
antennas.

There are two different types of beyond-horizon or
scatter transmission. One type is the ionospheric scatter
which is useful for telegraph signals at frequencies below
about 50 Mc/s for distances up to a thousand miles or
more. The second type is tropospheric transmission which
is useful over a very wide band of frequencies but is
limited in distance to a few hundred miles.

This paper compares the two types but is concerned
primarily with the second type, that is, tropospheric trans-
mission. The available experimental data are summarized
with a minimum of theoretical interpretation. It is
shown that the phenomena observed beyond the horizon
are a logical extension of well-known phenomena ob-
served on line-of-sight paths. In other words, nature is
continuous and perhaps more can be learned by looking
at the similarities than by assuming that line-of-sight and
beyond-the-horizon transmission are essentially separate
phenomena.

*Reprinted  from 1?11: Proceedings of the LR.E., October, 1955
(Scauter Propagation Jssuc) by permission of the Editor.
1 Bell Telephone Labs., Inc., New York, N.Y.
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History of Tropospheric Transmission Beyond-the-
Horizon

The problem of diffraction of radio waves around a
smooth spherical earth was first solved mathematically
by Watson in 1919 but it was nearly 20 years before it
was pul in a form suitable for numerical computations
by Van der Pol and Bremmer"? The smooth sphere
theory predicts an exponential decrease in signal level
beyond the horizon of about 1.2 db per mile at 500 Mc/s
and 2.4 db per mile at 4,000 Mc/s, In the experimental
side, Marconi talked over a disiance of 168 miles at
abour 500 megacycles in 1932, However, this circuit
was not reliable because of its low power and small
antennas and such reports of occasional long distance
iransmission were assumed to be unusual phenomena
like mirages in the case of light.

By the early 1940's the smooth sphere theory was
generally accepted but it had not been proved for points
far beyond the horizon., The basic assumptions of the
smooth sphere theory (outside of mathematical approxi-
mations) are that the earth is a perfecily smooth sphere
and that the atmosphere is perfectly uniform. In addi-
tion, it is assumed that the use of an effective earth’s
radius (such as 4/3 of the true earth radius) to correct
for average atmospheric refraction does not affect the
accuracy of the basic theory.

Although the smooth sphere theory was generally
accepted, experimental observations by several inde-
pendent  invesligators indicated that v.h.f. signals
received at points far beyond the horizon faded over wide
ranges*™, This fading was generally atiributed at the
time to the presence of signals reflec'ed from sharp
gradients in the refractive index of the troposphere. The
existence of such v.h.f. tropospheric waves was sufficiently
well known by 1940 that predictions of the field in-
tensity to be expected by reflections from tropospheric
layers were presented to the Federal Communication
Commission at the same time as the smooth sphere
theory’. Also at the same hearing, short term measure-
ments on a number of paths at frequencies in the 40-50
Mec/s band were presented to show the departures from
the smooth sphere predictions.

During the war years, higher power valves and larger
antennas were developed at increasingly higher fre-
quencies. Radar ranges much greater than expected
were occasionally observed at both hundreds and
thousands of megacycles. At the same time com-
munication equipment, working primarily at frequencies
below 100 megacycles, also showed grealer range than
would have been predicted by the smooth sphere theory.
The concept of an atmospheric duct or waveguide caused
by special meteorological conditions (mirages) was intro-
duced to explain these effects, As more and more obser-
vations were reporied it became clear that long-distance
transmission occurred much more frequently than the
meteorological effects required by the duct theory.

Also during the war years and immediately thereafter,
numerous long-term tests were conducted in the fre-
quencies of the 40-50 Mc/s band®. Most of these data were
collected by the FCC and made generally available in
1948, A general review of results in the 40-100 Mc/s
band was given in 1948 in which it was postulated that
the persistent tropospheric fields unexplainable in terms
of duct propagation were caused by reflections from
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many small discontinuities in the refractive index of the
atmosphere’, It was also pointed out that the median
signal received at points far beyond the horizon could
not be explained by modifying the effective earth radius
since the data could not be fitted to an exponential law™.

At frequencies in the thousands of megacycles short-
term measurements over sca-water showed relatively
strong signals even when no ducts were present”, *. Un-
gubhsrmd reports of 1948 investigations of interference

etween microwave radio relay stations showed a similar
long-distance transmission phenomenon over land.

Until the late 1940s there was little expectation that
this long-distance transmission could be used for re-
liable communication purposes; rather it was looked
upon primarily as a source of ln!erfercncc One sign of
the times was the 1949 * freeze " on new U.S. TV sta-
tions which was brought about because the co-channel
interference proved to be much greater than had been
expected frorn the allocation plan based on the smooth
sphere theory.

While most of the data available by 1950 were in the
lower v.h.f, or s.h.f. ranges, similar long-distance results
had also been obtained in the intermediate range around
400 Mc/s". Each bit of data taken by itself seemed erratic
and bafling. However, taken collectively all the data
from 40 to 4,000 Mc/s showed that the received signal
was much stronger than could be accounled for by the
existing theories and the long-term data in the 40-50
Mc/s band showed that the lower frequencies at least
could be received consistently at distances of 200-300
miles., The implications of these results throughout the
frequency spectrum led in 1950 to a definite programme
to investigate the usefulness and reliability of microwave
transmission beyond the horizon'. The conclusions of this
investigation were presented at the 1952 IRE Convention
and have proved useful for subsequent engineering pur-
poses'™.

Many individuals and several organizations including
National Bureau of Standards, Lincoln Laboratory of
MIT and Bell Telephone Laboratories among others
have been active in this field. Nevertheless, experi-
mental data have accumulated relatively slowly because
such tests require high power, large antennas and a
relatively long and expensive tesling programme, On the
other hand, theoretical speculation is relatively inexpen-
sive and it was inevitable that similar or related ideas
occurred in a relatively short time to many individuals
working independently. For this reason it is very difficult
to write a history of this period that provides proper
individual credit,

On the theoretical side, the basic assumpiion of a
perfectly smooth sphere has been questioned many times,
but the mathematical difficulties in estimating the
effects of roughness have not been solved, It is
interesting to note that the experimental data fall in
between two diverging theoretical curves which give the
diffraction loss over either a smooth sphere or a knife
edge. At points far beyond the horizon the two diffrac-
tion losses differ by tens and even hundreds of decibels,
so the two computations serve only to emphasize that
diffraction calculations depend very critically on the
assumed path profile. The most recent application of
the knife cdgc diffraction curve has been in the " ob-
stacle gain” theory, which fits the exceptional path
where the profile approaches a knife edge but which
cannot be expected to fit the average or typical path".

The basic assumption of a uniform atmosphere has
been questioned by the scattering theories'™™, The index
of refraction of the atmosphere is slightly greater
than unity near the surface ol the earth, and must be
equal to unity at very high elevation, The uniform de-
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crease in refraction with height is accounted for by the
concept of an effective earth’s radius of 4/3 times the
true earth’s radius. However, the turbulence of the air
superimposes many random irregularities which have
been called scatterers, “ blobs,” or radio clouds. At first
it was assumed that the blobs were small compared
with the wavelength. However, it was soon recognized
that the size of the blobs must be large compared with
the wavelength in order to explain the v.h.f. as well as
the s.h.f. results, and measurements of the index of re-
fraction have tended to confirm this assumption®™. *, In
addition to the physical size of the blobs, the magnitude
of the change in the index of refraction and the dis-
tribution of the size, number and magnitude of the
blobs in both space and time are needed to calculate
radio transmission phenomena.

The third basic assumption in the application of the
smooth sphere theory is that the use of an effective
earth radius to account for the average refraction in the
earth's atmosphere does not change the basic accuracy
of the theory. This assumption is questioned in the in-
ternal reflection theory which maintains that the de-
crease in air density due to gravity not only refracts the
radio waves but also reflects a small portion of this
energy back to earth®™™, It is maintained that these in-
ternal reflected signals add in a more favourable manner
than does the normally diffracted signal (around a per-
fect sphere) so that the internal reflected components
become controlling at points far beyond the horizon.
Internal reflections do occur in a stratified medium with
sharp discontinuities. Whether or not such reflections
occur in a continuously varying medium involves a
mathematical controversy that has not yet been com-
pletely resolved,

The fading in signal level with time must be caused
by variations in the atmosphere, On the other hand the
theoretical explanation of the average signal level has
not yet been definitely established, but considerable ex-
perimental data are now available for engineering pur-
poses.

Yariations with Distance and Frequency

. The variatiqn of average signal. level with distance
is shown on Fig. 1. The ordinate is in terms of db below
the value that would be expected at the same distance
in free space with the same power and same antennas.
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Fig. 1. Bayond.horizon transmission, median signal level vs distance.
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At distances less than about 300-400 miles. the trans-
mission is definitely tropospheric, The strongest signals
are obtained by pointing the antennas at the horizon
along the great circle route. At distances greater than
about 600 miles, the ionospheric and meteoric com-
ponents seem to dominate, at least in the lower v.h.f.
band. The principal feature is that the tropospheric
transmission decreases rapidly with increasing distance
while the ionospheric transmission is weak but relatively
independent of distance. With regard to frequency, the
situation is reversed. Tropospheric transmission de-
creases relatively slowly with increasing frequency,
while in the ionospheric case there is a big difference
betwen 35 and 50 Mc/s and frequencies greater than
60-70 megacycles are not likely to prove useful, The tran-
sition from one type to another is a gradual one and no
drop-outs have been found at the intermediate distances
around 500 miles. The figures shown on this chart are
average values and it is necessary to point out that sub-
stantial variations are to be expected from hour to hour
as well as with location, climate and season, The basic
data supporting these generalizations have been obtained
from many sources. The variations caused by terrain
can be reduced by plotting the results as a function
of the angle between the major lobes of the transmitting
and receiving antennas as illustrated in Fig. 1*". However,
for the present purpose the simpler co-ordinate of distance
is easier to interpret.

This same information is shown as a function of fre-
quency on Fig. 2, In this case the ionospheric transmis-
sion is shown on the left. At low frequencies, the level
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Fig. 2. Beyond-horizon tr signal level vs fregquency.
of the ionospheric (sky-wave) signals are close to the
free space values. As the frequency is raised above the
maximum usable sky wave frequency (m.w.f.), the signal
level drops rapidly. The early assumption was that the
signal dropped out completely. Now we know that this
curve is not discontinuous but that there is a floor below
which the signal does not fall. The floor is now known
as ionospheric scatter transmission.

The information on tropospheric transmission shown
on the right of Fig, 2 indicates once again that these
signals depend on distance but decrease relatively slowly
with frequency.

Fading Phenomena

The fading of tropospheric radio signals can be divided
into two principal types: fast fading and slow
fading. The fast fading is caused by multipath trans-
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mission in the atmosphere and the rate of this fading
increases as either the frequency or distance is increased.
The depth of fading ordinarily does not exceed the
Rayleigh distribution, which is shown by the solid line
on Fig. 3. For example, a 20-db fade is expected about
one per cent of the time and a 30-db fade for only one-
tenth of one per cent of the time. The multipath or fast
fading characteristics is one of the principal reasons why
this type of transmission has been called *scatter.”
However, multipath transmission is also the principal
cause of fading on good line-of-sight paths, The cross-
hatched area on the charl shows the range of monthly
fading distributions at 4,000 megacycles on eleven typical
line-of-sight paths ranging from 25 to 77 miles in length.
At frequencies below 4,000 megacycles, the fading rate
on good optlical paths becomes progressively slower until
it is difficult to distinguish it from the second general
type of fading that has been called slow fading.

Slow fading means variations in signal level over a
period of hours or longer and it occurs within the horizon
as well as on paths beyond-the-horizon. This type of
fading is almost independent of frequency and seems to
be associated with changes in the average refraction in
the atmosphere, Forty db fades of this type are rare on a
good optical path but they have occurred. At points far
beyond the horizon the variation in hourly median
values follows a normal probability law in decibels with
a standard deviation of about 8 db; it is also true, how-
ever, that larger variations occur on paths that are more
nearly grazing.
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Fig. 3. Multipath fading distribution.
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Echo Delay—Useful Bandwidth

The fast fading or multipath phenomena mean that
the signal contains one or more cchoes. Echoes cause
selective fading, which in turn causes distortion in tele-
phone channels or ghosts in television pictures. How-
ever, these effects are not troublesome as long as the
echo time delays are very short in comparison with
one cycle of the highest baseband frequency to be trans-
mitted.

It turns out that for the same size antennas, the useful
bandwidth at points far beyond the horizon is at least
one-tenth of the corresponding bandwith for 30-mile
line-of-sight path. By usinF narrow beam antennas,
which are needed anyway for gain purposes, useful
bandwidths of several megacycles can be obtained. This
is illustrated on Fig. 4. The ordinate shows the maxi-
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Fig. 4. Maximum delay of strong echoes (<é db below principal
component).

mum delay to be expected for strong echoes in free
space, The delay time shown is the difference in travel
time between the direcl ray and a delayed signal that
leaves the transmitting antenna and enters the receiving
antenna at the 3 db points on their respective antenna
patterns, For example, on a 30-mile path with 40-db
antennas, the maximum computed time delay for strong
echoes is about 16 millimicroseconds. Measurements of
selective fading under these conditions are in good
agreement with these values and have shown that the
maximum delay (of strong echoes) does not exceed 6 to
10 millimicroseconds. The experimental values are
shown by the crosses on the chart® *, These conditions
are typical of the various links along the transconti-
nental microwave radio relay system which is now pro-
viding an acceptable service of transcontinental tele-
vision. In other words echo delays of at least 10 milli-
microseconds can be tolerated for the transmission band-
widths now in use. The corresponding frequency separa-
tion needed for adequate frequency diversity is shown
on the right side of Fig, 4.

As the distance increases, the maximum echo delay
will increase for a given size antenna. In going beyond
the horizon, the delay may increase even more rapidly
than this simple picture indicates. This more rapid
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increase was predicted in a recent paper by deBetten-
court and Brooker”, Nevertheless, pulse tests at dis-
tances of 75-200 miles have shown that the maximum
delays of strong echoes are less than the resolution
capability of the equipment which was approximately
100 millimicroseconds. Moreover, these results were ob-
tained with 35-40 db antennas, which indicates that the
maximum delay on 150-mile path is less than ten times
that observed on good line-of-sight paths. The high gain
antennas that are needed for gain purposes in beyond-
the-horizon transmission will tend to reduce the delay
time, Consequently, it is expected that useful band-
widths of several megacycles can be obtained beyond the
horizon with 45-50 db antennas.

The actual situation is complicated by aircraft re-
flections and other factors not included in this simple
picture, but the essential point is that transmission be-
yond the horizon does not automatically mean a drastic
reduction in useful bandwidths,

Antenna Gain

Another problem that is important in beyond-the-
horizon transmission concerns the amount of antenna
gain that can be realized. The presence of multipath
fading indicates that the phase front of the radio signal
is not uniform. When these variations are appreciable
over the face of the antenna, it cannot deliver its full
theoretical gain. This problem also exists on line-of-
sight paths although to a lesser degree. Angle of arrival
measurements on optical paths have shown some com-
ponents of the signal arriving at angles as much as 0.75
degrees from the expected direction™ ™, This variation
is comparable to the beamwidth of a 40-db antenna. In
other words, even on a line-of-sight path, an antenna
whose gain is considerably greater than 40 db will lose
some of its theoretical gain during fading conditions.
This experimental fact was one consideration in the
choice of 40-db antennas for the transcontinental micro-
wave radio relay system.

On paths beyond the horizon, the fading exists all
the time and high-gain, narrow-bcam antennas may not
be as efficient as on a short line-of-sight path. However,
experimental data on 150-200 mile paths show that a
40-db antenna does not, on the average, lose more than
1 or 2 db of its theoretical gain, The estimated gain that
can be realized on a long path is compared on Fig. § with
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Fig. 5. Median antenna gain realized on paths with adequate fore-
ground clearance.
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the gain of the same antenna on a very short free space
path. For large antennas, the average realized gain is
expected to increase more slowly than the theoretical
gain as shown by the dash line on the chart. For ex-
ample, an antenna that provides 50-db gain on a short
line-of-sight path may realize only about 45 db on a 200-
mile path.

Conclusion

This review of the principal characteristics of tro
spheric transmission indicates that the differences
tween line-of-sight and beyond-the-horizon transmis-
sion are not as great as has been commonly believed.
Until a few years ago, the general expectations were
that, first, the beyond-horizon signal would not be re-
liable, second, it could not be used effectively because
antennas would not realize their free space gain, and
third, the useful bandwidth would be very small. All of
these doubts had a logical basis and contained an ele-
ment of truth, but these fears have been exaggerated.
Beyond-horizon circuits can be made reliable with ade-
quate engineering. The maximum useful antenna size
is determined at the present time more by mechanical
and economic factors than it is by radio propagation.
The useful bandwidth can be several megacycles and is
limited at the present time more by first circuit noise
than it is by echo or scattering phenomena.

These new techniques open up new possibilities, par-
ticularly for point-to-point circuits over difficult terrain.
It is now clear that reliable point-to-point radio circuits
can be engineered for path lengths of 150 miles or more
to provide good quality multichannel voice circuits or
possibly even television for radio relay purposes. Such
circuits require high power and large antennas but they
are technically feasible.
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A Simple Automatic Keyer and Paddle

By S. N. RADCLIFFE, M.A. (G3GZB)* and G. I. TURNER (G3DGN)**

IN recent years the popularity of the automatic type

of Morse key has increased considerably, Several
models of varying degrees of complexity have been des-
cribed in Amateur Radio magazines but it is felt that
there is a real need for an easily made auto-key, Full
details of the mechanical part are given here as it is
known that many operators have avoided making keyers
due to the need for a special * paddle.”

The keyer circuit is offered as a simple alternative to
the more usual schemes involving several valves and
one or more relays. As shown, only one fixed speed is
obtained (apart from spacing individual letters and words
more than usual). A switch and a few paper capacitors can
soon be added, however, to give a range of speeds,
although it is surprising how useful just one speed
can be,

VB2

TO KEYED
CIRCUIT

EARTH
O

Fig. 1. Circuit diagram of the simple automatic key.

C1, 3, 0.25)F; C2, 1uxF; C4, 16uF electrolytic; MR1, MR2, S.T.C.

type K2/8 or N2/8 metal rectifiers; R1, 3, 33,000 ohms; R2, 330

o s+ R4, 1, ohms; RS, 4,700 ohms. The relays are P.O.

type 600, 3,000 ohms. In this diagram contacts A1 and Al should

have appeared as open triangles. Relay B has only one set of contacts.

Operation

To understand the method of operation, consider the
dot contact made on the paddle (Fig. 1).

(a) CI charges quickly via R2 and contact Bl;

(b) Relay A operates via MRl and R1. Contact A2
switches the transmitter on. (S! shorts this contact
for tuning or telephony);

(c) C3 charges quickly via contact Al and R4;

(d) Relay B operates and removes the h.t. supply from
the paddle;

e) C1 discharges through MRI1, R1 and relay A;

f) Relay A releases after an interval depending upon
the value of Cl and the transmitter is switched ofl.
(The time from step (b) to step (f) equals one dot);

(g) C3 discharges through R3 and relay B;

(h) Relay B releases after an interval (*space™) and
restores the h.t. supply to the paddie;

(1) The cycle repeats.

If the dash contact is considered, the cycle is the same,
except that MR2 and C2 are substituted for MRI1 and
Cl, giving a longer delay on the release of relay A.
Note that once Cl and C2 is charged via the paddle
contacts nothing can go wrong due to bad manipulation.
The values quoted will give a speed of 18 to 20 words
per minute with moderate relay spring tensions. It has

*56 Crescent Road, Wood Green, London, N.22,
*¥Despeen, Clifford Road, New Barnet, Herfs,

R.5.G.B. BULLETIN OCTOBER, 1956

been found that it is very easy to adjust the spacing by
*“spring bending "—in fact the only reason a changeover
rather than a break contact on relay B is used, is to
give more scope for adjustment.
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Fig. 2. Plunger details.
Varying the Speed

To vary the speed of sending it is necessary to change
Cl1, C2 and C3 simultaneously and G3GZB’s first key
on these lines had three speeds set by a single rotary
switch. The rectifiers MR1 and MR2 serve only to iso-
late the dot and dash delay capacitors from each other
and, if preferred, two relays may be used in place of
relay A, one across each capacitor, with their contacts
in parallel and R1 duplicated.

The Paddle

The paddle must have smooth positive action with no
overshoot on release, separate adjustment of dot and
dash spring tensions, be comforiable to use, rugged,
easily made and of low cost. Last but not least all * live ”
parts must be safeguarded. (There is a potential of
approximately 250 volts between the metal part of the
paddle and earth in normal use although the current is
restricted to a few milliamps by R5.)

The first three points are all catered for by the plunger
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Fig. 3. Sketch of the mechanism.
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design while the height and shape of the handle have
been found well suited for long periods of use. There
is of course no reason why any other type and shape
should not be used. Robustness is assured by stout
materials and the pivot design. Safety is taken care of

by a plastic cover.
STEEL
lwm

SCREW

CONTACT
ADJUSTMENT
5 LEAD

TENSIONED POSITION PADDLE

ADJUSTMENT NUT
LEADZ®
ALL PARTS ARE BRASS EXCEPT STEEL
PIVOT SCREWS'X', PLASTIC HANDLE AND
SPRINGS

Fig. 4. An exploded view showing the arrangement of the various
parts,

SILVERED

Construction

The only unusual tools used are two taps (taper) for
2BA and 4BA and if not to hand may be bougﬁf for a
shilling or two. The drawings of the key (Figs. 2, 3, 4
and 5) are self-explanatory but one or two remarks ma
not be amiss. The pivots are made from steel 2BA gru
screws with the ends filed to points; the moving contacts
are made from silver; the two contact screws have old
relay contacts soldered to their tips; the springs are
made by winding a piece of thin piano wire (about 28
s.w.g.) round the plain shank of a long 4BA bolt. When
all parts are assembled do not forget a little light machine
oil on all moving components. The cover was made from
thin perspex sheet cut to shape, made plastic with very
hot water, and bent round a condiment tin 2 in. in dia-
meter. The side plates for the cover were attached with
perspex cement (scraps of perspex dissolved in chloro-
form—very inflammable) and the edges filed to shape.
A suitable slot for the moving part of the paddle is cut
with a hacksaw and finished with a file. An improved
type of plunger is suggested in Fig. 5 but this has not
yet been tried.
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Fig. 5. An improved form of plunger.
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Adjustment

The keyer is most conveniently connected to a receiver
power supply although any source of 250 to 350 volts
will suffice. S0 volts variation in the h.t. supply in use
will not affect the operation and a stable supply is not
necessary. G3DGN has a spare connection on the front
of his R107 receiver and, together with an earth lead,
this forms a handy supply point, not only for normal
home use, but also for occasions such as N.F.D. In this
case, RS was fitted inside the receiver to ecliminate a
possibly dangerous connection. The tolerance of reason-
able modern capacitors is probably adequate to give
the correct ratio of dot and dash Yenglhs and spacing
may be convenicntly checked by either using a trans-
mitter (with a dummy load) with a anode or grid cur-
rent meter affected by the keying (nor an r.f. ammeter)
or by use of a milliammeter, battery and suitable resist-
ance in series with the keying contacts. (A normal
ohmeter, AVO, etc., can be used of course.) The method
is far from original but is repeated here for completeness.

With S1 closed, set the meter to a convenient deflection,
say 100 divisions. Then a series of dots should give a
reading of 50 and a series of dashes a reading of 75.
Alternatively, the “dot™ to “space” ratio may be set
up by this method and the dash length checked by com-
paring the number of dots and dashes in, say, ten
seconds, There should be twice as many dots as dashes.

It will be noticed that the dash timing capacitor C2 is
in fact four times as large as the dot ca!:acilor Cl. This
is because part of both “dot” and “dash™ times is
made up of relay operate and release times, which are
the same for either “ dot ” or “dash.” Thus the theoreti-
cal three to one capacitor ratio would result in over-
long “dots.” The key adjustment is simple but rather
a matter of trial and error.

Set the contact tensions on relay A so that positive
operation is obtained with fairly high spring pressures.

ext check the dot space ratio using one of the above
methods and adjust the B relay springs to give 50 per
cent deflection. On checking the dash space ratio it will
probably be found that adjustment is required. One way
is to alter the value of C2 or alternatively the spring
tensions may be resel.

If the dashes are too long (indicated by more than
75 per cent deflection) then both A and B relay springs
must be eased off a little; A first and then B readjusted
for 50 per cent on dots. This will have the effect also
of reducing the speed slightly. If the dashes are too
short, the reverse applies. Once made, the adjustment
will be found remarkably stable, the ratios remaining
constant for periods of years without attention,

The key was set up in the following manner,

With the plungers withdrawn and the contact screws
set to a wide gap, the paddle is set midway between the
contact screw brackets and the pivot screw set for easy
but firm movement of the paddle (a drop of oil should
be used). The paddle should now be held centrally by
screwing in the contact screws, and the plunger length
adjusting nuts set so that the plungers just touch the
bar. Unscrew the contact screws to a suilable gap dis-
tance and set the spring tensions by the spring back plate
screws to give the “feel ” required. It has been found
that once set up little further adjustment is necessary.

In conclusion it may be said that a keyer of this type
has been in use for several years and has given no
trouble (including three N.F.D.s and two Top Band con-
tests). The present paddle while of more recent manufac-
ture is showing no signs of wear. For home use the keyer
is rather noisy and a box was made from soundproofing
“soft ”” hardboard. (A piece 2ft x Ift costs 3s.)
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Modulator Power Supplies

By G. L. BENBOW, M.Sc., AM.LLE.E. (ex-G3HB)*

HE power supply for the modulator should always
receive the same amount of attention as to design
and construction as the modulator itself. Each type of
modulator output stage has definite h.t, requirements
which must be met if optimum results are to be obtained,
and a well designed modulator will be largely wasted un-
less the power supply is designed exactly to its require-
ments. In general, it may be said that these requirements
are more stringent than those for the r.f, stages of the
transmitter.

Power Supply Characteristics

The most important characteristics of a power unit
for an a.f. amplifier are the ripple and the regulation.
These may be defined as follows: —
(a) Ripple

The ripple voltage or ripple on the output of a power
unit is the a.c. voltage which remains on the d.c. output
after smoothing. It may be expressed as a percentage
of the d.c. oulput voltage of the power unitl; alterna-
tively, its R.M.S. or pcak-to-peak value may be quoted.
(b) Regulation

The regulation of a power supply is the change in
output voltage, expressed as a percenlage of the maxi-
mum output voltage, when the load current is changed
from its maximum value to its minimum value, or
EI_E"
—_— %

E 100%
where E, and E. are the output voltages corresponding
to minimum and maximum load currents respectively,
A preferred way of defining regulation is in terms of
the * source impedance ™ or * regulation resistance ™ of
the power unit. Thus, a power unit whose output voltage
changes by 25 volts for a 100 mA change in load cur-
rent is said to have a source impedance of 25V /100mA =
250 ohms. The practical advantage of using this method
will be seen later.

Regulation=

1

Typical Power Unit Circuit

Fig. 1 shows a typical power supply circuit known as
the single-phase full-wave circuit. There are several
other possiglc circuit arrangements, but the single-phase
full-wave circuit is capable of outputs up to at least
1,000 volts at 250 mA, using easily obtained rectifier
valves and without recourse to excessively large com-
ponents. It is therefore more than adequate for 100
waltls output modulators., The requirements of modula-
tor power units will be considered in terms of this
circuit.

The output of the transformer-rectifier combination
is as shown in Fig. 1 (b), i.e., it consists of a series of
half sine waves of voltage. Before use, this large varia-
tion of voltage must be smoothed out. It should be
noted that the frequency of the variation is twice the
mains frequency. The two most commonly used
smoothing circuits are shown in Fig. 2, from which it
will be seen that they are both combinations of series
inductance and shunt capacitance. There is no limit
to the number of sections which may be used but two
is the normal maximum. The characteristics of the two
circuits are appreciably different, e.g., in (a), which is
known as a condenser-input smoothing circuit, the input
or reservoir condenser, Cl, charges up to the peak value
of the transformer voltage. In (b), the choke-input cir-

*81 Anglesmede Crescent, Pinner, Middlesex,
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cuit, C1 is prevented from doing this by the input in-
ductance L1. Thus condenser input smoothing gives a
higher output voltage than does choke input smooth-
ing. As a direct result of this, the rectifier valves are
called upon to pass a higher peak current when followed
by a condenser-input smoothing circuit.

|>lg
+ -
i
LOAD o
@
]
= 7] r
TIME
| (o) (v)
Fig. 1. Single-phase full-wave rectifier (a) Circuit. (b) Output
waveform.

The load characteristics of both circuits are compared
in Fig. 3. It will be seen that choke-input smoothing
gives a more constant but lower output voltage than
condenser-input smoothing, The characteristics of choke-
input smoothing may be somewhat improved by using
a “swinging " choke for LI, This is a choke whose in-
ductance varies appreciably with the current flowing
through it, i.e., the inductance should be higher at low

LI LI L2

INPUT s C 1 c2
T\ TI“ "

OUTPUT INPUT OUTPUT
(a) (v)

Fig. 2. Smoothing circuits. (a) Condenser input, (b) Choke input.

currents and vice versa. This property results from
assembling the stampings of the choke so that there is
no air gap in the magnetic circuit. When L1 is a swing-
ing choke, the circuit acts as a choke input circuit at
low currents, but as the current increases, the induct-
ance of L1 falls and so the circuit tends to move
towards the condenser-input condition, The degree
of smoothing, or ripple attenuation, of a single
section choke-input circuit is approximately equal
to the ratio of the reactances of the choke and the

condenser, or le-_LC or «’LC; thus, increasing L or C
W

will reduce the ripple. Two sections, each having an

attenuation of, say, 20:1 when connected in series will

give an attenuation of 20 times 20 or 400:1.

The reason for the drop in voltage as the load current
is increased is clear. The load current must also flow
through the smoothing choke(s), the rectifier valves and
the transformer. As these each have resistance and as
the current flowing through them increases, so the volt-
age drop across them increases. The resistances of the
chokes and transformer are constant (assuming, of
course, that temperature effects are ignored) whereas the
resistance of the valves will depend on the current
flowing.
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In the example quoted carlier of a power unit whose
output changed by 25 volts for 2 100 mA change in
load current, the regulation was quoted in terms of a
“regulation resistance ” or “source impedance” of

250 ohms. In other words, the total resistance of the
600 -
CONDENSER INPUT
SWINGING
OUTPUT 400 -~ CHOKE [NPUT
VOLTAGE
200 -1 CHOKE INPUT
T T T ]
50 100 1o 200

LOAD CURRENT mA
Fig. 3. Characteristics of smoothing circuits.

power unit circuit is 250 ohms, The regulation is there-
fore improved by reducing the resistance of the trans-
former and chokes, i.e., for the same voliage or induct-
ance these must be wound with thicker wire and so be-
come larger. The resistance of the rectifier valves may
be reduced by using two in parallel, or alternatively, by
the use of “soft 7, i.e., mercury vapour rectifiers, instead
of * high vacuum ” types.

Power Requirements of Various Types of Power
Amplifier

Four different supplies must be considered :

(a) H.t for the speech amplifier.

{b) H.t. for the anodes of output valves.

(c) H.1. for the screens of output valves if tetrodes.

(d) G.b. for the output valves in fixed bias operation.
g H T +

|

HT +
y * 500V

|

Fig. 4. The use of cold cathode gas filled regulator tubes to
stabilize screen voltage.

3-3KN
[[el]
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Of these, the h.t, supply for the speech amplifier
presents the least difficulty as any well smoothed supply
of the order of 250 volts at 20-30 mA will suffice. The
h.t. requirements of the output valves are dictated by
the mode of operation.

Class A Operation

Class A operation presents no difficulties as the cur-
rent drain is constant. The screen voltage may be ob-
tained from a potentiometer connected across the h.t.
supply. The speech amplifier may also be fed from this
point. Bias for the output valves is normally obtained
automatically.

Class AB2 and Class B Operation

In these cases, there is considerable variation in both
anode and screen currents and fixed bias is necessary.
For optimum results it is normally specified that anode,
screen and grid bias voltages shall not vary by more
than S per cent. In order to appraise the practical signifi-
cance of this requirement, consider the case of two
tetrodes type 807 operating in class AB2. The supplies
needed are (i) anode. 750 volts at 56 to 240 mA; (i)
screen, 300 volts at 5 to 20 mA. In order that the supply
voltages shall not vary by more than 5 per cent, the
maximum permissible source impedances are 204 ohms
for the anode supply and 1000 ohms for the screen
supply.

A source impedance of 204 ohms for the anode supply
would need quite a large transformer and smoothing
choke (i.e,, low resistance) if hard valve rectifiers are
to be used. For this application it would be preferable
to use mercury vapour rectifiers such as the 866, in
which case, a source impedance of 204 ohms should be
achieved without great difficulty.

Due to the * peaky ™ nature of the speech waveform,
the peak demand of 240 mA in this example will not
occur often. It is therefore reasonable to design the
power unit 1o provide a continuous output of somewhat
less than the peak demand of 240 mA and to rely on
the storage effect of the final smoothing condenser to
supply the occasional peak. A reasonable design figure
in this example would be 200 mA assuming a smoothing
condenser of at least 4 pF.

In this particular example, the screen requirement is
not critical and the screens could be safely fed from the
speech amplifier supply. A more stable screen supply
may be obtained by the use of cold-cathode gas-filled
voltage stabilizer tubes such as the VRI05, VRIS0 and
S130, etec. Two methods of doing this are shown in
Fig. 4. The arrangement shown in (a) of Fig 4 would be
suitable for the screen supply of valves type 6146. (Source
impedance required : 420 ohms.)

A convenient method of obtaining the grid bias volt-
age is the use of a dry battery; however, a battery, once
installed, is liable to be forgotten, sometimes with disas-
trous results. Alternatively the bias voltage may be
obtained from a separate power unit preferably having
a fairly low bleed resistor across the output, or frur_n
the main h.t. transformer as shown in Fig, 5. In this
case, care should be taken to prevent excessive unbal-
ance of the h.t. transformer secondary winding by too
heavy a load on the bias supply.

A simple circuit providing a bias voltage of —30V to
—35V by the use of two vollage stabilizer tubes is shown
in Fig. 1 on page 21 of R.S.G.B. BULLETIN, July, 1956.

In the case of an output stage which is fed from three
separate power units, the advisability of installing pro-
tective relays to cut off all supplies in the event of failure
of one should be considered.

R.5.G.B. BULLETIN OCTOBER, 1956



Class AB1 Operation

Class AB1 is an intermediate mode of operation be-
tween class A and class AB2/B and hence it is less
easy lo generalize on the power supplies required.

Grid bias is normally obtained automatically and the
anode and screen supplies are best considered in terms
of the particular output values to be used,

As class AB1 operation often_implics that the maxi-
mum possible output is not required, the power require-
ments are not stringent and the comments made with
regard to class A operation may be applied,

F' o SR
'T'spr BUF

v ¥

HT-

e# GB+

SKO 2:2K0 GB-

us2

Bgatot

Fig. 5. E ical thod of grid bias,

Electronic Voltage Stabilization

An alternative to the use of mercury vapour rectifiers
and fairly large components in order to obtain a low
source impedance is the use of electronic voltage stabi-
lization,

The clectronic voltage stabilizer is a fairly complicated
circuit in which variations in output voltage due to load
variations are compensated for by varying automatically
the voltage drop across a regulator valve which is in
series with the load current. A typical circuit is shown
in Fig. 6.

Reasonably simple voltage stabilizers are capable of
giving a source impedance of 3 to 5 ohms and a ripple
voltage of less than 100 mV (peak to peak), i.e., char-

STABILISED
OUTPUT
a0l _ +200/300y
500V
DC. INPUT
oM R6
NORMAL c3
TRANSFORMER / Vi
RECTIFIER/FILTER
SYSTE -t
T 7T rRa  vri
> & c2
=3
- %Rs 7
l R7
va @ ci

ll-

Electmm: stabi!l:ln r.um.ut. 4 uF, 250 V wkg.; C2, 8
an whkg.; uF, 350 v "wkgi R1, 270,000 ohms ]
watl 20 per cent (ol' car'bon. R2, 100 ohms | watt 20 per cent
carbon; R3, 4, 1000 ohms 1 watt, 20 per cent tol., carbon; RS,

II 500 ohms 1 watt, 20 per cent tol., carbon; Ré, 7, 68,000 ohms
6 10 cent tol., mnwonnd. v1, EF91 or EF50; V2,
VRISDHB or mnilar, Y3, 6L&, 6L6G or 807; VR1, 25,000 ohms

wir P ter.
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acteristics which are very much better than are required
for class B amplifiers.

The design of electronic voltage stabilizers is outside
the scope of the present article and the reader is referred
to the two articles quoted in the bibliography.
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Ham Party at G6UT

T has become a tradition for Vice-President T, A. St.

Johnston, GOUT (* Uncle Tom ™ to all his friends)

to hold a “ ham party " at his home (Normandie Farm,

Little Hallingbury, Essex) on a Sunday afternoon in

September. This year about 50 members and their ladies
accepted the invitation to attend the party.

Old timers, of which there were many, mingled
happiliy with newcomers, whilst fair weather—it was
one of the best afternoons of the summer—did much
to bring added pleasure to the occasion for the ladies.

“Uncle Tom’s” cabin, with its glittering array of
DX operating certificates, was in constant occupation
throughout the afterncon.

The thanks of all who were privileged to attend the
party are offered to Mr. St. Johnston and to his family
for their hospitality. A buffet tea set the seal on a most
happy occasion.

8, Frank Hicks-Arnold

Meeting on  July
(G6MB) had so much to say about The Antennamatch that he con-
tinued to answer gquestions in the yard of the Windmill Hotel when

At the York Regional

the lecture room was required for other purposes. G6MB will be

saying ‘' More about The Antennamatch ' at the lecture to the

Society at the Institution of Electrical Engineers, London, on
October 26 at 6.30 p.m.
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A Voltage Regulated Grid-Bias Supply

By A, E. LIVESEY, D.F.H. (G6LI)*

This article describes the conversion of the Canadian
Power Pack type 19-2 to a bias pack combining
versatility with very low input requirements. It is
designed to handle grid currents as high as 60-70mA.

HEN it was realized, after questioning several ardent

_home constructors, that the problem of stable and
predictable grid bias sources was generally countered by
most uncertain devices, some cool and cheap, many
costly and radiantly warm, the author was shocked into
the discovery that he too had given the subject no real
thought for some years, It might generally be said that
most amateurs will cventually gravitate towards the full
150 watts. Once the tiresome presence of large grid cur-
rents becomes a constant reality, action must go beyond
such makeshifts as faithful old dry batteries.

Most of the popular tetrodes can be supplied with
self-bias through a suitable grid-leak, and held in check,
when excitation is removed, through the use of a clamp
valve. Of course, this simple scheme fades from the pic-
ture when it is required to operate a pair of push-pull
v.h.f. triodes, assuming that you are not, in common with
the majority, able to buy costly new v.h.f. tetrodes. The
same applies to any transmitter using triodes and in
these cases a bias power pack is needed. It may even be
found that a regulated source of variable bias can also
smooth out half the doubts and difficulties which beset
the general run of exciters and frequency multipliers.

The parts contained in the Canadian Power Pack type
19-2, make an excellent foundation for a compound unit,
which, after a few simple additions, not to mention some
very useful subtractions, provides regulated bias of 150
volts, 105 volts and one variable source of 0-75 volts.

An Elementary Pack

The simplest conception of a bias pack, as shown in
Fig. 1, is merely a normal power supply having polarity
in reverse to the high tension supply. The load resistor
R1 is arranged to carry a large bleed current. The tap
for the grid can be set for a convenient standing bias but
when grid current flows, the current through R1 rises and
the bias voltage rises beyond reasonable bounds. As an
example, assume that the voltage across R1 is 250 volts,
and a large bleed current of 100mA is going through
2500 ohms; tapping up to 500 ohms from earth will give
50 volts of negative bias but 20mA of additional rectified
grid current will rush up this value to 60 volts. By rais-
ing the bleed current to 200mA making R1 1250 ohms,
and tapping at 250 ohms above earth, there will still
be 50 volts of stalic bias and the rise caused by 20mA
of grid current will produze a total of only 55 volts. Still
not very regulated, and the voltage divider now has to
dissipate 50 watts!

*The Lindens, Ludborough, Grimsby, Lincs.
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These figures prove the rule-of-thumb formula sug-
gested in the Radio Amateur's Handbook, viz:—The
bleed current of this type of power-pack must be not less
than 8 times the grid current. Roughly calculated, it is
apparent that 500mA bleed current is required for a
S0mA grid current if the bias is to be held at 10 per cent
fluctuation. The idea was toyed with, at one time, of
obtaining a low tension rectifier—say, 50 volts delivering
1 Ampere. This is a perfectly sound scheme. A bank of
miniature accumulators is another solution, A small
motor-generalor is very sound also, but unless it is com-
pound wound, the grid voltage will drive the generator

Iﬂﬂﬂﬂﬂj_—'_
o] [0
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f-

An elementary form of grid-bias supply.

M

TO CATHODE
EARTH
Fig. 1.

and speed up the machine, Last, and most satisfactory for
bias from 75 volts upwards, is the employment of voltage
regulator tubes in continuous ignition'.

Circuit Considerations

Fig. 2 shows a re-arrangement of the major parts of
the Canadian 19-2 pack, originally designed to supply
two vollage regulated 150 volt 30 mA supplies. A large,
strong chassis of steel gives ample room for this and
further additions. The unit comes in a transit case com-
plete with three VRI50 voltage regulators and three
5Y4G rectifiers. The author required 150 volts bias,
105 volts and a variable source., The constructor can
have any combination of his choice by selection of suit-
able VR tubes, combined with small grid leaks to cover
intermediate steps.

In the circuit shown, allowing for about 80 per cent
conversion efficiency, the input to T1 will be about 48
watts only. The filter uses choke input to avoid the
need for excessive voltage reduction and 265 volts ap-
pears across Cl. The swilch S1 applies negative voltage
to either a pair of parallel VRI0Ss or VR150s. The
potentiometers VRI1 and VR2 are used to control the
ignition voltage and limit the idle current through the
tubes, each of which has a separate 250 ohm resistor in
series to help it to strike simultaneously. Transformer
T2 is connected back-to-back on the 600 volt winding,
and the rectifier V2, connected in half-wave only across
the 115 volt primary winding, is followed by a capacity

R.S.G.B. BULLETIN OCTOBER, 1956



input filter to improve the smoothing. The voltage
across C3 is 225 volts, applied across RS and VR3 in
series. The voltage regulator V4 across VR3 stabilizes
at 75 volts. The voltage selected is applied to the grid
of V3, decoupled by R4C2, and connecled to earth
potential via R3. Bias is then obtained between anode
and cathode, the static value being set by VR3; the
working grid current flows through V3, which functions
as a variable grid leak.® The condenser C5 across the
output checks the tendency to changes caused when
keying excitation,

Constructional Notes

From the parts list of Fig, 2 it will be seen that in
the type 19-2 pack two of the four smoothing chokes

telephone line-transformer primary was a typically suit-
able reactor.

Operation

The VRI105 and VRI50 tubes will ignite with about
8-10 mA current. On switching on it may be necessary
to rotate S1 a few times before both paralleled tubes will
strike. When grid current flows from the transmitter it
passes through the VR tubes, not back into the ignition
source. The bias remains solidly constant up to the full
loading of the pair. Allowing a maximum of 10 mA
bleed current per tube this leaves a safe margin of 60 mA
grid current as the maximum rating. The VRT7S5 tube
runs constantly at about 5 mA. Other variable or fixed
outputs can be added to the pack if necessary. Better

; +—OGRID
58+ °
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Fig. 2. The voltage regulated grid-bias supply based on the Canadian type 19-2 power pack.

Cl, 2, 3, 4, 5, 8uF 450Y wkg. or 10xF
750Y whkg.® (see text). T, 2,

CHI1, 2, 10H choke®.

R1, 2, 4K ohms.*

R3, 100K ohms | watt.

R4, 10K ohms } watt.

RS, 25K ohms 2 watt.

available,

R6, 7, 8, 9, 250 ohms | watt.

115Y 50 ¢/s input, 300-0-300V
70 mA, 6.3V 3A, 5V 2A outputs.®

¥1, 2, 5Y4G* (if these valves are not

Brimar 5Z4G or 5Y3GT may

be substituted with minor alterations to

the base connections),

Y3, KT66.

V4, VRTS,

V5, 6, VR105,

V7, 8, YR150".

¥YR1, 2, 5K ohms potentiometer®.

YR3, 50K ohms wire wound 1 watt

ter (Radiospares).

P

*Indicates components from the original unit.

are not required and that the four 750 volt 10gF oil-
filled condensers are optional in favour of putting in
cheap, low-rated electrolytics. The larger items would
serve a far better purpose in a modulator power supply.
Their removal clears the way for the extra valve sockets
for the VRI105s, the VR75 and the KT66 regulator,
avoiding any need to cut the chassis anywhere, If electro-
Iytic condensers are used (with bias positive returned
to chassis) remember to connect them in the proper
sense! The unit can be fed from the simplest auto-
transformer, as the load is constant or a line reactor can
be put in series with the primary of TI to reduce the
voltage to 115 velts a.c. The writer found that an old

R.5.G.B. BULLETIN OCTOBER, 1956

regulation can be secured from the variable supply if
a valve of very low resistance can be used, such as the
type 6A3.

No original work is incorporated in the design as the
references reveal, However, it happens only too often
that the hypnotised surplus buyer, after the trance is
over, finds that his new treasure must go the way of
all the previous jewels—into the junk-box. It is hoped
that this article will prevent that fate overtaking the
Canadian 19-2 power pack.

References .
'Radio Amateur's Handbook, 1954 Edition, page 218.
*Radio Handbook, Tenth Edition, page 329,
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HIS month, most of the interest seems to have been
aroused by the behaviour of the three high-frequency
bands, all of which have been well and truly open at
one time or another. It looks as though the coming win-
ter is going to provide conditions approaching those of
the peak of 1947, which means that DX will be avail-
able on one band or another for twenty-four hours a
day—a desirable state of affairs, but by no means an
unmixed blessing. The approaching series of DX Con-
tests looms as tests of stamina and endurance more than
anything—in fact if one is to make any kind of a show
in these mammoth, forty-eight-hour free-for-all affairs,
it looks as if an efficient rig takes second place to the
need for a Pirie-like constitution!

Ten Metres DX

As prophesised, ten metres opened well and truly
towards the middle of September with the North Atlan-
tic path producing strong signals from all over Canada
and the US.A. The Ws in particular made their presence
felt both by their numbers and by the extremely loud
signals some of them put across, but openings have by
no means been confined to that area. Asia, the Far East,
Australia, Africa, in fact all continents have been repre-
sented and one interesting occurrence has been the
appearance of signals from sundry VES8 and KL7 stations,
which were scarce and hard to come by during the last
peak, Ten is once again the DX phone band—just as
twenly is still the DX c.w. band—and so the following
reporis are concerned with phone unless otherwise listed.
B.R.8.20135 (Newport, I.o.W.) found 14 Mc/s so full of
loud non-DX phone that he turned with a shudder to
21 and 28 where things were better. On ten, his best
catch was VP8BR (Amarctica—18.55 G.M.T.). In addi-
tion he heard KA2LZ (10.00), ZL3RB (09.55), ZD8SC
(09.50), TI2LA, ZS3AB and CT2AH.

B.R.S.18989 (Solihull) sends his first report. Many
ears-interest in Amateur Radio was becoming dampened
y the prevailing ** clutter ™ on 20 so he was delighted to

hear 10 open for VKSRV (12.00), ZE2KL, KP4UY and
lots of W6's, An attic dipole, various wires and a pre-
amplified S640 did the joﬁ for him, B.R.S.20317 (Brom-
ley) has always been a keen chaser of L[, band DX but
now that the h.f, bands arec hotting-up he wonders
whether to give up burning midnight oil. His RF26 and
BC348 netted him TG9BG, FMTWF, CR7DS, VPIHAG
and on cw., XW8AB, VSIFP, 2CR and some VK's.
B.R.S.20106 (Petts Wood) heard thirty or so countries
and considers his best to be W2CSQ/MM (S. §. Sania
Louisa—olf Ecuador), ZS3AB, CR7BB (13.20), ZD3BFC,
VK4TN, '6MK, ZL2 and ZL3 at more or less the normal
times, but he was in on an interesting evening opening
when he heard ZLIABO and ZL2RC around 20.00,
while VETWW was coming through as late as 21.25.
Good c.w. DX came from ST2NG, JAIEC, "3AB, '8AQ
(08.30-10.00), VS2CR, 2GU, HPIEH, HZ1HZ, ZD6BX,
OQS5SRU and UNIAA, with VESOW (17.30) and KL7AZI
(21.10), two more late birds.

Roker House, St. Gearge's Terrace, Roker, Sunderland.,
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By S. A. HERBERT (G3ATU)

G3BHT (Hightown, Lancs) has done a little chasing
now that conditions are getting back to 47/49 shape and
as he considers our hobby benefits by putting something
into it, rather than just sitting back comfortably, he
sends his latest findings. He found the c.w. end quiet with
only W and VK4F]J to report but the phone log shows
ZS1, ZE6JU and ZD6RM. The latter is the only ZD6
on phone at present while a colleague is on leave. 'BHT
finds 120/150 watts and a 102ft acrial, centre-fed with
tuned feeders adequate from ten to forty., Your com-
mentator spoke to VSIFE (16.00), VK6FL {12.00? and
YN4CB (P.O. Box 4, Bluefields, Nicaragua) but failed to
contact XEIPY (18.15), VP2KB and VQ4AA, who still
puts over a good signal while operating from a train,
using a rotary converter power supply. Around on c.w.
were KOGSC/VEB (Resolution Is.), VU2ZMD, VS6DE
and CR6AIL

Fifteen Metres

Fifteen is going great guns these days, from early
morning (with strong ZL /VK’s) until late at night (North,
Central and South Americans). It sems a far cry to the
days when it was regarded as a week-end-only band, vet
in fact that was the case just over a year ago. G3EKN
(Birmingham) has gone QRO (from 40 to 60 watts!) and
a 137ft end-fed aerial helped to give him several new
ones, bringing his score to 121C, Although he says he
rarely manages the *“ juicy ” ones, his list shows some
good cw, DX such as MP4BBL, CR7BS, VE4DB,
VESJI, 'STK (his first VES's), ZL3 and W7BMI and
WIWZW (both in Montana). A Utah QSO would give
him W.A.S., so it was bad luck for him to miss WTWSS

One of the best known YL amateurs in the world is Austine Henry
YK3YL) of Murrumbeena, Victoria, seen here (right) with Evelyn

tt (WENZP) of Long Beach, California. Austine, licensed in 1927,
has been an R.5.G.B. member since 1953. She holds B.E.R.T.A.,
DXCC, and other operating awards, WENZP was visiting Australia
with her husband when this photograph was taken.
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one morning. G3IRU (Sutton) found the W’s strong and
everything else weak, but he got new ones in CNSDA
and JAICR on the key.

G3BHT had a phone QSO with OASG, B.R.S.20104
(South Harrow) found KG6, KH6, KR6 and ZL phones
at S7 to 8 at 09.00-10.00 one Sunday, while A1328 (Lon-
don, W.1) used an 5640 loaned him by G4AlJ (o log new
ones in VQ4ERR and CE3CZ, plus KV4BB and PY3SQZ
on phone. A1357 (Hereford) decided to remedy the silence
from that town and reports phones HZIAB, VP3DFM,
VP4LB, '4LF, KP4, YV and VP6, all between 21.00 and
00.00 B.S.T. B.R.5.20135 mentions DU6IV, 4S7YL,
ZD2JHP, ZD4CF, KHOLG, 6ZA (09.30), VSI, "2, '6 and
many VK’s and ZL’s. He heard one G telling another
that he had counted seventeen separate jammers doing
their worst in one evening! B.R.S.18989 heard VKIGU
(Canberra) and other VK’s, KL7RZ and VP4KL, B.R.S.
20317 got onto OA4C and FBSBW on A3 and XWSAB,
VS6 and JA on Al, B.R.S.20106 adds some exotic ones.
On c.w., he heard VR3IAA working SP3BL (12.30) and
later being called b(g G's. VP8BZ, ZS7C, UAOKCA and
an ET3 followed. On phone, VR2BA was saying good
night to G3FPQ at 10.12 and Norman also picked up
KX6ZB, VP8BY, VP8BP, VKI9DB (15.20), HRILW
(13.00), AP2BP, CPSEP/CP6, 259G, FM7TWQ (20.00),
ZS83BC, CR55P, UBSWF, VE6TF and the KH6, VK and
ZL gang. All G3ATU can add to that little lot is
UAIKAE (Antarctica) on c.w. at 11.00 and FBSBZ on
phone at 18.00.

Twenty Metres ! . . .

Despite the distractions of the higher frequencies, busi-
ness continues as usual on twenty but after the compara-
tive peace and quiet of ten—from a local point of view—
the terrific racket caused by short-skip strikes one very
forcibly and phone DX especially is becoming more and
more difficult to work through the 89 QRM, However,
we'd better not complain too bitterly—we'd be in an
awful mess if the band was taken away!

G3IRU played his part in saving a life when he worked
4X4DR in heavyv QRM/N. Drugs were needed urgently
in Israel, and 'IRU and a London amateur (G3AAE at
a guess)—who was copying the 4X4 more easily—be-
tween them got the wheels turning.
Result—a letter via G2ZMI from the
LA.R.C. President, thanking TRU
for his part. He got two new ones—
KP4JE and JA2AT and so didn’t
much mind missing YKIDF, ZD3D
and KR6SC. G3EKN raised CE3RE
and UL7CB for new ones and
G3KBH (Gravesend) finally got his
CR6 with CR6CW on Al, then added
BVIUS and ZD2DCP, KR6QW,
UC2, W5, KL7 and VE6. FBEBX
came back but QRM, as usual, inter-
vened! 'KBH tried phone and
QSO’s resulted with 3JA2BF, AP2U
and AP2Z, OQSFH, W6SXI gave
him S9 plus but the great triumph
was an RS, 85 from VK2AHT. Gol-
aways were ZP9AY, DU7SV.

This photograph was taken on
une 24, 1956, at the home of

4BY in Takeradi, to mark the
occasion of the first Hamfest to be
held in the Gold Coast. Standing
I. to r.) ZD4BT, 4BY, 4BL, 4BR,
BO, XYL-4BQ, $.W.L., XYL-4BT,
4AE, 4AF, 4BF, 4BQ, G3QP. Sit-
tin 9. to . XYL-4BR,
XY‘.-IIB G3 Px#lmlur. ZD4BK,

XYL-4AF, XYL-G3QP.
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HZISD, ZD4BT, EL2S, '12C, ET2US, KX6BQ, KH6ER,
UAIKAE, HI6EC, KG6NAA (trafficking and so not
called) and ZC3AC. (A pretty list in any log!). G2ZR
(Bath) adds to the WSCFG story. A QSL from him
states that 'CFG is 17, has 37Z and 217C to his credit
and is now chasing British counties. Recent DX from
'2ZR has been VK9XK (Papua—20.50), W6, *7, "0 worked
and HH3DL, ST2NG and VE2ACW /VES (Southampton
Is.) heard.

G3BHT got VESCT (Yukon) and he too worked the
type signing EAOAM-—name Xan—Fuchs aerial—who
he (and G3ATU) suspects is nearer DL than EA0. B.R.S.
20249 (Sutton) added UA9IDX, UHBKAA (08.30) and
UGHAB to his ¢.w, score and heard JAIFI and VQ5GIJ
through numerous over-cager callers, while B.R.S.21049
(Shrewsbury) got A3 from UC2KAB and KL7ACO.
B.R.S.20104 says little DX has crept down his feeder
lately, then mentions VR2BA (Box 201, Nadi Airport),
FB8ZZ (14040-20.00), VKION (said to be on Cocos Is.),
YAIAA (R. L. Peck, 3428, South St., Lafayette, Ind.),
ZS2MI (Marion Is.) and RAEM, active again after years
of silence. RAEM was originally the call of the Soviet
ship Chelyuskin and is now the personal call of its former
chief operator, Ernst Krenkel, to whom it was given in
reward for his work when the vessel had been smashed by
ice in the Polar Sea in 1934, 20104 heard HC8GI (Gala-
pagos) on phone and a week later realised it was a new
one. A1328 heard TA3US, VP6FO and ZBICA—all new
to him, while A1357 was pleased with KX6BP. B.R.S.
20317 had new ones in UL7CB and AP2RH, CP3CA,
CR4AH, FY7YC, FLSAB, FG7XC, FEBAE, PZIAP,
UI8, UJ8, VP4LG, '7TNS and VU to boot, B.R.S.20106
heard XWSAB (18.00), UHSBA, KB6AQ (06.45),
KW6BC (13.00—calling KI6BP) on c.w, FW4DZ (13.15)
on phone sounds interesting, as do UL7CB and VR4AA
calling F8PQ, but VR4AA (Danny Weil) is off by now.
bound for pastures new, FLBAB continues to dodge your
commentator, who heard ZD9AE weakly at 20.00 work-
ing KH6, SVIAB (Athens) is ex-FOON, VP6AM is ex-
G3CDR, VS6HR. ST2DD (Jack Darkey) is a new

licence in the Sudan, ST2ZNG keeps the c.w. men happy
with his expert activity and ST2DB does similar service
for the audio-minded types.
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Forty and Eighty Metres

Somewhat naturally, with things happening elsewhere,
both bands seem quieter than they really are and not
many people spend much time on them, However,
G3BHT seized PXIEX on forty and B.R.S.20317 did well
with KZS5BE, OQS5SDT, OYIR, UISBKBA, UMSEKAA,
VSIGZ, VQ4DT, VEBAW (05.50), VK3GU, XWS8AB,
YI2DX, ZB2CT, ZSIDL and 4X4FK (and there’s nothing
wrong with a band that holds that lot!). Bill checked
eighty and came across K3UD/OX (00.30), OY7ML,
UOSFC, UBS and UA3, B.RS.20106 combed forty for
ZS1KJ (19.47), UAYAE. UASCM and UISKBA, while
B.R.S.20249 heard TFSTP for a new one there. GINT
(Northallerton) worked an SP2 on eighty, though some-
one apparently disapproved and QRM'ed the SP each
time he replied. UA1 and SP9 were heard and 'NT is
looking for W, LU and PY on the band and wonders
about times for them. Well, G3ATU had old-timer
PY20E come back to a CQ DX recently at 23.30
G.M.T.—a pleasant surpriss—but that is too early nor-
mally. The early hours should be more reliable these
days, especially for S. America, Incidentally, "3ATU
heard GM3FDN /M /Aden make a short CQ at 18.45 but
nothing resulted and he wasn’t heard again.

Top Band News

GM3KHH has started up from Elgin, Morayshire and
a local evening net with GM3COV (Caithness) and
GM3AUD (Ross-shire) is blossoming; 3AUD will be
/P in Sutherland in the near future and "3KHH is often
in Nairn, where a /A address is almost ready. Portable
excursions to Banfi will, no doubt be arranged at an
early date. G3NT will be there for the G/ZL attempts
and says it would be interesting to know what the
“ experts " use by way of aerials and p.a. valves, He has
had reports from Poland on his Top Band signals, but,
so far, no W QSO’s.

Overseas News

G3KRD/VS6DL has news of interest to Top Band DX
chasers. He is moving shortly to a good location—actually
the site where VS6CO did his 160/80 tests—and will try

Rare DX
Although not a very good one this picture, taken the Chairman
oi the Fiji Radio E’Iub (YR2AS), degim some of 5’: most sought-

after DX men in the world. L. to r. (standing) YRICY, 2CW,
1BB, 1AD, ICT, 2AA; (back) VR2AM, 1AS; (front) VRIAP, ICM.

to sked anyone interested, possibly during November,
December. He will use crystal control (he has plenty of
“rocks ") and is open to any suggestions likely to help
a successful QSO. Write to W.O.II W. J. Northcott,
7592680 R.A.O.C., Sgts. Mess, 11th Inf. W/Shops,
R.E.M.E., B.AP.O, No, 1.

The following cryptic message was left at the R.S.G.B.
stand during the Radio Exhibition at Earls Court and is
printed without comment- “ Any cards outstanding from
AP27Z contact George Shell, ¢/o Rimmer & Shell Elec-
tsrcwig_Dcvc]apmcnt Co., 354 North End Road, Fulham,

W.e."

- - -

And that must be all for this month, except to wish
everyone excellent hunting on all bands. Reports wel-
comed as usual, to arrive if possible before October 22
Good luck and 73.

Frequency Predictions for November, 1956
PREPARED BY J. DOUGLAS KAY (G3AAE)

BAND | AMERICA | AMERICA | AMERICA | APRICA | East | 'EAST. | EAST |AUSTRALIA
28Mc/e | 11302000 | 1030—2000 | 1000—2000 | 0700—1800 | 0630—1700 | 0630—1600 | 0630—1500 | 0700—1500
21 Me/e | 1100—2230| 0930—2100 | 0800—2200 | 0630—2100 | 0600—1900 | 0600—1800 | 0600—1700 | C600—2100
14 Me/s | 1030—0000 | 0830—0300 | ALL DAY | 0600—2200 | ALL DAY | 0600—2000 | 0600—0000 | 0500—0000
TMe/s | 2100—0800 | 23000200 | 2300—0400 | 1800—0100 | 1800—0400 | 2000—0200 | 2200 | 1500—2000
35Mc/s | 22300700 | 2300—0200 | 0000—0400 | 0000 | 2000—0200 | 0300 2200 | €600—0700
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These predictions are based on infermation provided by the Engineer-in-Chief of the Pest Office.

All times are G.M.T.
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TWOL

METRES

By F. G. LAMBETH (G2AIW)*

New European 23em Record

VERY considerable light has emerged from under

its bushel in the shape of a most interesting report
on 23cm activity from G6DP (Frodsham, Warrington).
It appears that experiments have been conducted over
some extensive period with G2JT on this band. On
Saturday, September |, 2-way was established between
GM2IT/P on Criffell (1866 ft) in South Kirkcudbright
and GW6DP /P on Crib y Ddisgl (3493 ft) about { ml N
of Snowdon, The distance is given as about 130 miles,
which should take the European record, hitherto held by
two Czecho-Slovakian amateurs. This is a remarkable
achievement, the more so because little has been heard
of these activities previously. Hearty congratulations to
the two operators concerned,

The apparatus used at both ends was essentially
similar, a CV90 oscillator with 6C4 modulator as trans-
mitter and a 6C4 quench as super-regen receiver. Power
for reception at both ends was taken from dry batteries.
Power for transmussion at 2JT was obtained from a light-
weight petrol generator specially built for the purpose
and giving an 1nput of about 10 watts. At 6DP a hand
generator was employed to give an input of 5/6 watts.
The aerials were both 11 element Yagis fed by about
1 ft of 70 ohm twin, The path is radio optical and
the signal strengths on m.c.w. were steady S7/8 both
ways with no fading (a marked contrast to a 70 cm
contact over the same path in October 1949) but this
may have been due to prevailing conditions rather than
to frequency difference. The frequency used for the
tests and for the actual QSO was about 1217 Mc/s, i.e.
all:ihc low end of the band, The weather was fine but
cold.

After this success it was planned to try on the follow-
ing day to make contact over a more difficult, non-
optical, path from Snowdon to Hart Fell (2651 ft), on
the Peebles/Dumfries border, and also to keep a look-
out for any other stations which might have been
operating in the R.S.G.B. tests but the weather was
unfavourable and no contact was made.

In spite of this disappointment it has been abundantly
proved that the aspirations of the operators were amply
justified and we look forward confidently to their
further progress. At the moment, this progress seems
only limited by the weather and the available moun-
tains ! Both 2JT and 6DP will be glad to carry out tests
with other interested workers.

23 cm in U.S.A.

From QST (September, 1956) we learn that W8IHK /6
and W6IFE/6, working from Point Loma San Diego
(Calif) worked W6VIX/6 near Santa Barbara on June 9
last. The distance was 190 miles, and is a record for this
band. QSOs were also made on 3300 Mc/s. K6BAT/6
(with W6CDT, W6VSV, K6BAT and WG6GLRB) also
worked K6AXN/6 on 1296 Mc/s at 160 miles (holding
the record for 4 hours !). A further contact at 185 miles
was madc on June 10.

Altogether some very creditable achievements.
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23 ¢m in Scotland

GM6ZV and 6WL had a phone QSO on September 2,
when 6ZV was RSSS and 6WL RSS9, They were both
heard in Glasgow by GM3DYC at 58, with his high
performance recetver on 70 cm!

Station Reports—2 melres

It seems fitting that pride of place this month should
be given to a 2m QSO between GM2JT and GW6DP
on the evening of September 1. GM2JT/M was operating
about § ml NW of Kirkcudbright and about 600 ft as.l.
and GW6DP/M from the Great Orme, Llandudno, at
about 500 ft asl. Signal strengths varied between S8
and zero but allowed the required information to be
exchanged on a mixture of phone and cw.

B.R.S.16075 (Shirley, Southampton) found very good
spells with openings to the Continent and Northern Ire-
land. A distinct flutter (noticed also on previous
occasions) occurred on both the 2m and higher wave-
length bands for at least 24 hours before “Two™
“opened up.” Weather had been varied but the baro-
meter had been steady around the 30-in, mark. The most
ouwts'anding signals were FEXT (Charente), GI3GXP and
GC3EBK (who overloaded the converter). A remarkable
point 1s that all stations were received with the beam
pointed North.

B.R.S.19162 (Dewsbury) states that conditions began
to improve on September 9. On the 13th GC3EBK was
heard for the first time, The only other station heard
that night was G3IRS (Locking). GSBD/M was, how-
ever, logged on the 17th whilst near his home QTH—a
distance of 80 miles from Dewsbury.

B.R.S.20133 (Melton Mowbray) also found 2m wide
open and hopes it will remain so. A few weeks ago a
single slot with two reflectors was crected at 15 ft (out-
side) and for 14 days little success was achieved,
although all signal strengths were up. The 4 element
Yagi was erected at 20 ft and signals were received from
far greater distances., His greatest thrill was to hear
GC3EBK. His joy will be content when he hears some
continental signals. An operator in the Midlands who
deserves our appreciation for being active under good
or bad conditions, with a very consistent signal, is
G3IWQ (Ripley, Derbys). His pariner G3JWU is also
very active.

G2CZS (Chelmsford) worked ON4HN, G3IWQ ?nd
GC3EBK (a new country) during the last good period.
OEY9BS has been reported heard in Belgium (freq. 144.9
Mc/s, gleaned from a QSO between ON4HN and
GIEMU). )

G3IEMU (Canterbury) is happier this month having
worked some new Gs. As almost anything inland from his
surrounding hills ranks as DX, we quote them—they are
G3IFZL, 3GGJ and 60X. Many contacts with Con-
tinentals have been enjoyed. in fact on some occasions
it has been possible to work them all day! G2AIW has
now had his first QSO with 3EMU.

GSLN (Plumstead) states that most South London
operators are regarding 2 m as hopeless during the even-
ing as activity is so low: it was even so during the
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European V.H.F. Contest. '8LN was fortunate enough
to raise ON4AC for a first. It would appear that good
conditions on 10 m do not necessarily imply that they
are also good on 2 m. ’'8LN remarks that G3ANB
(Brightlingsea) is still QRT because of TVI but is ex-
perimenting with G3IEX to overcome this trouble.
(Incidentally G3IANB was heard working GSKG and
6LL at good strength during the evening of September
19.—F.G.L.) "8LN asks whether it is possible to co-
operate with REF, UBA and VERON to arrange trans-
mitting and listening times for test cvenings once or
twice a month. Gs to transmit at say 21.00 G.M.T. and
Continentals at 21.15? (Anything is possible il there is
the will and the desire—EDITOR.)

. G3GZM (now at Tenbury Wells, Worcs) has been
inactive owing to a change of address. He hopes to be
on 2 m very soon. His new QTH is 325ft asl. G2ZHKQ
(Poole) comes into the 2 m picture having raised
GC3EBK as his introduction to the band! The power used
was 20 watts with an indoor 3 element beam |5t above
ground. '2HKQ says Dorset doesn't appear very often
in these notes. He promises further news of the County
in due time, for which many thanks in advance. As a
point of interest his QSO with GC3EBK was his first on
any frequency above 28 Mc/s.

GSMR (Hythe, Kent) found conditions good on the
Saturday evening of the IARU Contest and worked 15
stations. The Sunday morning was very quict and by
08.00 it was raining heavily. This practically stopped
QSOs, only 3 being achieved, but towards the second
evening, and the end of the Contest, conditions stepped-
up again, G8IL and GC3EBK being worked in the last
20 minutes. "3EBK (195 miles) was the best DX worked
or heard. On September 14, F8XT (375 miles) was
worked again after a lapse of nearly 3 years.

G6XX (Goole) managed a couple of S9 QSOs with
GC3EBK on September 13 and 17. F8GH and PAOBL
were heard at S4 on the evening of September 19 using
one watt!  G3KHA (Bristol) has worked about 45
stations during the last month, the best being ON4WI
(Ostend). G2BZ (London, W) is making spasmodic
appearances and is well heard but no QSO has yet
materialised.

G3IGJ (Plympton) still keeps up a sked with GC2FZC,
but a *“shadow sked” with EI4E has so far brought
no results. G3EOH/A was contacted recently on 2 m
from Looe and was worked crossband (2m/70cm) from
near Plympton. From September 9 3JGJ has been beam-
ing NNE (to S. Wales) and then NE, ENE and E be-
tween 19.00 and 19.20 (clock time) also SE (Channel
Islands) at 18.20 to 18.30. SWL and other reports (pre-
ferably daily, with weather and barometer) will be
welcomed,

B.R.S.18572 (Mitcham) has found the band somewhat
better lately, ON4WI was very good on Seplember 8.
Conditions were excellent to the North from September
13 to 19. GWBUH (CardifT) writes after a long interval
having been mostly QRT for various good reasons.
F8XT (near Bordeaux) was worked on September 14
at S9+. Three other French stations were heard, all
on the North Coast and no better than S6! Conditions
to the East have been poorish, only a few stations being
heard lately,

Northern Ireland—Channel Islands

We are pleased to report a QSO between GI3GXP
(Kilkeel) and GC3EBK (Guernsey) on the night of Sep-
tember 13/14 for a GI/GC (or éC/GI) first. The con-
tact was on c.w. under QSB conditions but was success-
ful, Congratulations to both operators,
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Scotland

GM6WL reports on GM3BOC/A and /M at Brora
and in Caithness. GM6KH (Hamilton) worked 3BOC/A
(Brora) on August 31: 3BOC 339 and 6KH 459. On
September 1 GM3EGW (Dunfermline) was in contact
with 3BOC/M in Caithness. '3BOC said he had heard
GM3ING (Carluke) at around 2245 B.S.T. when the
latter was sending CQ. *3NG did not hear "3BOC but
contacted GM2FHH (Aberdeen) on phone, Since then
EI2ZW has been working into Scotland at up to 89
(August 21). GM3BOC/M again heard GM3NG on
c.w. (September 4). On September 6, GM3IIBV (Lark-
hall) worked 3BOC/A (Brora, Sutherland) R5S5 phone
and on September 8 both 3IBV and 3NG worked
GM3BOC/M at Rumbling Bridge (Kinrosshire) on
phone, Finally both 3IBV and 3NG have had a QSO
with GM3IJFG (Invergordon).

On Monday, September 10, GI3GXP was heard on
cw. by GM6WL (559) but no QSO resulted. ‘6WL
says that " super scatter ” will solve the difficulty of
contacting London. The idea is to pre-record the mes-
sage, transmit it at -about 1,000 words a minute, then
re-record it and slow it down for elucidation! It
seems a bit complicated but it is passed oh for what it
is worth, '6WL finally reports an opening to the
south on the night of September 17. GM6KH worked
G3GPT, phone and c.w. and G3ICCH and G5BD on
c.w. GM3NG worked G3GPT (c.w.) whilst 3DIQ worked
3GPT on phone. GM3EGW also contacted several G
stations.

G2FHH (Aberdeen) found the advent of GM3BOC/A
very welcome, QSOs always being possible at about
100 miles distance. Two new stations have appeared in
Dundee, namely GM4HR and 3KYI and both are active.
2FHH has also worked 3JFG (Invergordon) at last!
GSYIdeas heard on September 18 at 569, but no QSO
resulted.

EIZW (Dublin)

Conditions improved somewhat on the night of August
21 and 22 when GM3DIQ, GM6KH, GI3GXP and
GM6XW (Larbert, Stirlingshire, for a new county).
G3HWC, 3EPW, GW3FKO/P (Cardiganshire) and
G3KFD were worked. It rained practically the whole
weekend of the European V.H.F. Contest and condi-
tions were very poor. The only station heard in Dublin
was GM6WL on the Saturday evening (working a local!).

G2AIW was privileged to visit EI2W during the week-
end of September 14-16 and was able to hear DX from
four countries in record time! GIEPW, GI3GXP,
GM3IDIQ, G2HGR and EI9C provided OM Fred with
an international V.H.F. cocktail. A personal QSO with
EI9C followed.

A new station on the band is EI6N (Dublin).

LA.R.U. Contest

Nothing much has appeared in the reports about the
LA.R.U. (Regional) Contest on September 9/10. It
might be thought that conditions were poor but the
writer’s experience was that in the Home Counties
Saturday night was excellent with stations at good
strength (incfuding a superlative ON4WI (Ostend)). The
only thing lacking was activity. Sunday morning was
quiet, the afternoon was nearly dead, but conditions then
again steadily improved towards the end of the Contest.
Indeed Sunday evening was eventually quite good.

70 em

GSMR (Hythe, Kent) has constructed a simple tripler
(832) and a single slot, A QSO was had with FSMX
(St. Valery), crossband because SMR's converter was not
ready. The slot was not up either, so the 832 tripler
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was connected to the 2m slots, and F8MX reported
SMR’s 51 nals to be RS, S6/7, T9 at a distance of 81
miles. e path is of course favourable; but the input
was on]y 12 watts!

G2XV (Cambridge) reports that the R.S.G.B. 70 cm
Contest started off well for the first hour and then con-
ditions rapidly deteriorated. The high spot of 1hc month
was Septcmbcr 14 when the band opened up ** magi-
cally ”. Calls were received from all directions includ-
ing GSLL (Lincs), 2BVW (Leics), 6NB (Bucks) and
3JHAZ (Birmingham). The modifications to 2XV’s 40
element beam have “ paid off ¥, He says that what we
need now is for a few other operamrs to take 70 cm
seriously and it will then become a valuable communica-
tion band.

GSUM (Knebworth) reports: “ Sunday September 9
could hardly have been a worse day from the point
of view of conditions on 70 cm. A solid wall of water
descended from the sky for most of the day, at least
so far as South-east England was concerned. The
absorption factor, so vital to this band, must have been
truly colossal. However, there was one good thing
about it: lots of chaps who couldn’t do their Sunday
gardening found that going in for the contest was a
very satisfactory substitute! ” This certainly applied to
SUM. * As usual 7, he says, I put up no great score,
working only 13 stations, none of them more than 40
miles away. The great thing was that activity on 435
Mc/s was really stimulated; it raises the perennial ques-
tion: “Why does it need a contest to make the boys
use the band? ™ Reactions to any other methods of
stimulating activity (e.g. the suggestion for a 70 ¢cm chain
of stations running cast-west and north-south) meet
with significant silence ”

On another subject: an unexepected source of great
pleasure is working full duplex 70 cm to 2m. One snag:
one very quickly runs out of things to talk about be-
cause there are no “overs” to allow time to think.
Yet perhaps this is not wholly true: no v.h.f addict
ever runs out of subjects to talk about!

G3KHA (Bristol) has now got on 70 cm by way of
an excellent QSO with G3FZL (London). A sked is now
in operation, with reporls 579/589. In spite of this
success '3KHA is surprised that he has not yet suc-
ceeded in hearing 3HBW or 3KEQ!

Scotland

GM3DYC is now all set on 70 and will soon be
slartmg tests with GM3DDE (Edinburgh). 3DDE re-
ceives '3JEGW at S8 on c.w. over the somewhat shorter
path from Dunfermline.

Jock Kyle reports that GM3EGW has renewed his
interest and is now transmitting as well as receiving.
Efforts are being made to get across Scotland from
east to west and vice versa, 3EGW has just made it with
3NG for a first QSO (on cw.). GM6ZV (37 miles)
managed to get his carrier across to Dunfermline with
the b.fo. on, but phone was not readable. The report
w(;;\s received crossband, as 6ZV has no receiver for

cm.

Ireland

EI2ZW (Dublin) has constructed a 32 element stack for
70 ¢m and will be on the band during the winter when
conditions are favourable. The writer has seen this
aerial, and if it works as well as it looks we can expect
some excellent signals in due course.

Three Centimetre News

Three centimetres now! This final item is only so
because it arrived late. G3BAK (Havant) reports that
G3LZ and himself are again active on 10000 Mc/s and
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have started off well with a two-way QSO over a quarter
mile and crossband over five miles using 28 Mc/s as
a link. They want to get in touch with any other
interested parties who may like to help them in their
attempt to beat the world record of 100 miles. Anyone
who is * line of sight,” say 40 or 50 miles (or more) from
the South Downs peaks (either casterly or westerly),
could be very helpful.

That's all for now, quite exciting for the s.h.f. for a
change.
November reports by October 22 please.

Worked and Heard on Two

B.R.5.6327 {Earlsﬁelthepumber
Heard: F9EA 2FM) ‘JHCG 3BJP, 3EYV, 3FAN, 3GHO,
IHES, 3]TQ. 3JWQ, 5TV, 6UH, GC3
i:.R.5.16075 Shn'ley Southampten ) Augun 20-September 19,
Heard: FBXT, G2ADZ, ZAH?' 2ANS, 2BMZ, 2DSP, 2HCG, 2FM).
]AGA 3AUS, 3EGY, 3FGN, 3FGT, 3FHO 3GHO, SGPT IHBW,
3HR 3HXS, 3100, 3IRA JIRS 3JFR, 3JHN, 3JWQ, 3KHA,
JKP]‘ 3KSR/P, 2AK, INM,' 2YB, 2XV, 2YU, 2V H 3 WW, 55M,
éKGss{’KW 5YV, GAG 6NB, 60X, BAL, GCIEBK, GI3GXP, GWBUH,

B,R.S5.18571 tMuchamg August 21-September 20.

Heard: G2XV 2CIW, 2D5P, 2F|R, J.FNW Iww, 3B
. JFGT, 3GHO, 3GOP/A, 3GPT, 3GWB, 3IRA, 3JWQ. 3|Z!
KQR SBD SDWY, 5‘I’V 6XX, ON4YYL.

B.RS é ewsbury) August 19— September 19.
Hrnrd GZI W, 2FM), 2FJR, 2W|, 22XV, 3CGQ, 3FZL, 3GHO.
SHBW 3HTY, 3HXS, 3INU, JION,"P (onn]. JWW 5KG, SKW.

MA. 6AG, 6NB, &0X, BAL, BVZ,
BRSZUI):! éMel:on Mowbray ) Auuuu Zl-September 18,

Heard: G2ZFNW, 2HGR, 3ALC, 3DKF, 3DMu, 3IVF, 31W/, 3KUH,
IGPT, 3]WQ, 3)JWQ/P, !JWU{A JJWW 4]”»\. 4MIC SKG, SML
5YV. 5AU, 6AG, 6XX, GC3IE
GIEMU ‘sCaneerburlyF) Au;ust ZI—September

ZL

Waorked: G2JF, GGJ, 3JNI, 5MR, 6NB 60X, 8B). 8RK,
FIAL, 3LQ, BGH. 9EA/P, ONA4IE, 4BZ, 4MN. 4UD. 40Z. 4AC.
4WI, PAOFB, ONO, OBL, OIPL, Heard: G2AIW, 2FVD, 3GOZ,

3HBW, 5KG, S5KW, 5MA, 8KW, BRW, GCJEBK PAORTD;"
GWSUH ( Cardiff ) August 19-September 2

Worked: FBXT, Heard: G2DVD, 2FJR, BGHO JKEQ, 3WWwW,
GC3IEBK Guerme };ul'g 25-August 9.

Worked: 2F ZU] 2YB, 2AIW, 2ANS, 2BVN,
2CIw, msw ZDVD 2FV 2HDZ,~ 3JR, 3WS, 2XC. 3YZ/P,
3DKF, 3DVK, 3FAN, 3FIB .-'P 3FIH, JFR 3FMO, 3GHO, 3HRH,
JHXJ. 3IRA, 3IRS, 3|UL 3)MS, 3U 3KEQ, 3KHA, 3KPT, 3KUH,
5BP, 5KW, S5MA, 5YV, 6AG, 6N GOX 6XX, EAL BDA BKW

GWBESU
GWIGWA (Wrexhamg ]uly?-ju'F 8.
Weorked: A GiClw, 2DCl,
3EG‘§*P3FAN 3FIH, 3HTY, 3IRA/P,

GW!SU fPorthcawI) jun 27.

orked & G2NY, 2BMZ, 2HC)], 3GHL, 3GPT, 3HDW,
3HHY, 3HYH, JIRS 3KHA, 3KQC, 5DS, 5KW, 5MA, 5US, 5TV,
6318 60X, BRW, GW3FXR.

B.R5.18572 {Mulcham

2DVD, 1HDZ, 1MV,
3JGY. 5DW. 5IG, S5KW,

Heard: G2DD, , 2V i 2AIH, 2HD], 2HDZ, 3IDF/A, 3EYY.
JEYV/A, 3FD, 3FP 3GD9. GTH, 3HBW 3IRW, 3IKEQ, 5DS, SDT,
5CD. 5KW, 6NB,

DX Television Predictions for November, 1956
Prepared by ). D, Kay (G3AAE)

Barbados 1200-1730 Colombo 0800-1430

Trinidad 1200-1700 Karachi 0800-1330

Buenos Aires 1400-1800  Singapore 0800-1300

Rio 1200-1730 Perth 0800-1300

Santiago 1530-1815 Cairo 0800-1530

Falkland Is.  1500-1700 Accra 0800-1600

Cyprus 0800-1500 Dakar 0200-1700

Aden 0800-1500 Nairobi 0800-1600

Baghdad 0800-1430 Salisbury 1000-1630

Bahrein 0730-1430 Capetown 1000-1700

Tel Aviv 0800-1500 Jo'burg 1000-1700

Bombay 0800-1400

G.M.T. throughout
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CQ Single Sideband

By H. F. KNOTT (G3CU)*

IT is now five years since this column was first intro-
duced and seven years since the single sideband
system of transmission was first used by British amateurs.
Although the adoption of the system has not been quite
so rapid as was at first anticipated, its many advantages
are now being quickly appreciated. The number of
new stations who have joined the ranks of s.s.b. enthu-
siasts during the past year has certainly been most
encouraging. It is obvious to those who listen regularly
that changes in equipment and operaling practice arc
gradually taking place. Today many hundreds of
amateurs throughout the world enjoy the improvements
which the system provides in signal-to-noise, more talk-
ing power, decreased bandwidth, and less distortion,

Much has been written in the BULLETIN on the sub-
ject of ss.b., and many circuits of the more popular
types of exciters have been distributed together with
advice and offers of help. When considering power
ratings of over 50 watts, the cost of s.s.b. equipment is
probably far less than that of an a.m. transmitter, whilst
the technicalities involved in the adjustment of an s.s.b.
transmitter are not difficult—only different.

The development of receivers for this mode of opera-
tion has, unfortunately, not kept pace with the progress
of the transmitting equipment, However, this 1s no
rcal disadvantage and is something that is being looked
into at the present moment for even those amateurs
who have installed only a single half-section lattice
filter are finding the benefit of an almost flat-topped
i.f. response characteristic in their receivers.

DX Bands

VE3EGO (ex-G3IXL) having settled in Kitchener,
Ontario, is now active on 3.5 and 14 Mc/s with a phas-
ing rig feeding a multi-band acrial; he is running 150
watts to a pair of 6146’s in parallel. The receiver is
a Collins 75A4. During the past few weeks two-way
contacts have been established with, among others
VK2AEE, VP4AB, ZS6FN and VQ4EQO. Stations heard
but not contacted include G3IMY, G2HQ, G6LX, OZ7T,
OZ3EA, ZS7TAG, TF3CJ, and HBYFU. All signals were
of a good strength. VE3EGO, complains however that
very few DX operators listen for Canadian stations,
being content only to check the U.S. phone band. He
remarks that several Canadian stations are now using
ss.b. and that they usually operate between 14305 and

14310 ke/s. VE3EGO who 1s looking for G contacts
operates daily between 1 p.m. and 1.30 pm., 5 p.m.
and 6 pm, and 11 p.m. onwards (G.M.T.). It should

not be long before s.s.b contacts between this country
and North America again take place on 75 m. At
the moment, WS5's and W7's are often audible in
Kitchener., Many Canadians also use that band.
AP2BP appears to have worked most of the s.s.b. G
stations on 14 and 21 Mc/s, the most consistent con-
tacts being with G2IG and a new arrival, GW3EHN.
G3CWC was heard testing but contact was not estab-
lished. AP2BP comments that it is rather nice being
rare DX. He also finds that the QSOs are of a pretty
high standard—14 Mc/s operators being just as keen
to engage in a good technical discussion as those work-
ing on 3.5 Mc/s. So far AP2BP has worked 40 countrics
in all continents using s.s.b. He has also worked about
100 U.S. s.s.b. stations in 25 States. His rig is similar
to the one he used in England (phasing) but band-
switching has now been added to the exciter for 3.5,

5 Han;;dm Road? Wantage, Berks,
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14, 21, and 28 Mc/s operation. AP2BP expects to be
back home by Christmas.

G3HRO reports continued activity, with one parti-
cularly interesting *“ round table " when a 12-way QSO
took place between stations in four continents namely
3 VK’s, 4 ZL’s, a CL8, W6, W8, CN8, and a ZS5.

Two Metres

G3ILI who has been operating on 144 Mc/s with s.s.b.
has worked 15 stations and is delighted with the results.
All contacts have been completely intelligible even with
self-excited oscillators in the converters. This has been
most encouraging and is quite contrary to the many
predictions. He 1s now carefully designing a 2 metre
linear using a 4X150. As this is proving to be quite a
mechanical puzzle 1t will probably be some time before
it is ready. In the meantime a more conventional p.a.
is in use with four 8012's in push-pull parallel with
a calculated peak output of 285 watts. G3ILI is also
building an experimental medium level mixer-cum-
Iinear to convert the 2 metre sideband to 70 cm. The
whole secret and ease with which ss.b, is received at
these frequencies is a direct function of sideband sup-
pression. This has been demonstrated by artificially
degrading it by measured amounts,

As in England, a %reat deal of interest is being
shown in 2 metre ss.b, operation by U.S, amateurs.
Most v.h.f. enthusiasts are always keen to try out a
new system which will extend the reliability and range
of operation—sideband is apparently demonstrating just
this, Wherever marginal conditions exist s.s.b. clearly
shows its superiority. W3HWN runs a pair of 4-125;
K2TKN uses 925 watts; WIYNI has a crystal filter on
447 kefs and an 829B final in AB2. W3BOL and
K2QCI are also active, A point of interest reported by
WIHDQ is that s.s.b. interest is high among v.h.f. men,
and that on 50 Mc/s ss.b. along with scatter propaga-
tion appear o combine nicely Results being obtained
regularly on several 50 Mc/s scatter circuits indicate
that voice-controlled s.s.b. could provide the long-sought
means of working v.h.f. DX on telephony, eliminating
the time spent in waiting for the band to open before
long distances can be spanned.

Round and About

On 3.5 Mc/s activity is still very high with the usual
quota of stations operating around 3795 kc/s. GCSZC
(Guernsey) recently made his debut using a filter at
36 kc/s and an 813 in the final; he puts a good signal
into most European countries, G3FJN and 3KOK are
also new to s.s.b.; whide G2HMI, G3BUJ, G6HV/M,
G3GRO, G3IRP, G3EBL, GI3ZX, ON4CC, and
PAOVGR are to be heard most evenings. G3ABJ has
a new linear, GSBJ uses a phasing rig ending up with
a 4-125A, with G3CWB runming a pair of 807's. G8OS
is building sideband equipment as 1s G3KEU although
the latter is concentrating first on the receiving sidgc.
GI3ZX has now completed his new receiver which con-
sists of a double superhet with crystal controlled con-
verters. The second LF, is at 85 kc/s and he has a
half lattice crystal filter incorporated. His receiver in-
cludes a novel form of a.gec. to replace the normal
a.v.c., details of which will be available soon.

In Holland PAOPUY, 0DK, OIF, and OVGR are
often heard on 3.5 Mc/s, although most of PAOIF's
operation is on 14 Mc/fs, where his new 75A4 recciver
should give a good acount of itself. DL4YU and DL4LZ
expect to return to the U.S.A. shortly; the latter will
then be operating ssb. under the call WSUFN. He
will be remembered by those who attended the SSB
Conventionette held in London last year, Some renewed
activity is apparent on 7 Mc/s where G3ILD and
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G3AUB are putting up a good show on this rather
neglected baru:l':: They ask for greater support and more
activity on this frequency. 28 Mc/s too, has attracted
a number of G stations, apart from the U.S. operators
already there. GS5IX is very pleased with his results,
as is G3HJK who has been heard consistently working
in U.S. nets.

A Simple Boost Amplifier

When operating on some of the higher frequencies
AP2ZBP found that to make it a little easier to drive
his 813 in Class AB2 (previously driven by a mxer
stage) a simple amplifier was installed and found to
be more than adequate. The circuit in Fig. 1 shows

L —>
100pF TO GRID

© OF 813

FROM
EXCITER 1623
- 2.5

sn
750V

= 813 HEATERS (tov)
Fig. 1. A novel amplifier for s.s.b, operation.

a 1625 as a driving stage in Class B, zero bias. This
niovel circuit gives a useful amount of amplification
with little modification to the final amphfier. The idea
was suggested by G2IG during one of their many
QS0’s. The 1625 derives its heater voltage from the
10 volt supply of the 813, the control and screen gnds
being tied together and earthed through a resistor,
which may be of any value between 75 and 400 ohms.
This acts as a termination for the output link of the
previous stage. The plate of the 1625 1s connected via
a 25 mH rf. choke to a 750 volts supply and the
coupling to the grid circuit of the 813 is through a
100 pF capacitor. In AP2BP’s rig the valve is “ wired
in™ and supported by a large resistor clip around the
base. * * *®

Notes and news for inclusion in the January issue
should not be sent later than December 16, 1956.
LI B IPIVDIDIDPIPIDPIDIDPIPIPIDIDIPID I I,

North Western
Regional Meeting
SUNDAY, NOVEMBER 11, 1956
BRADFORD HOTEL,
TITHEBARN STREET, LIVERPOOL

Programme
Assemble - - - - 12 noon
Lunch - - - - 1 p.m.
Business Meeting - - 230 p.m.
Buffer Tea - - - p.m.
Followed by Film Show, Raffle and
Lecture, “ The Antennamatch” by

F. Hicks-Arnold, G6MB.

Tickets |5/- each inclusive from the R. R., B. O’Brien
G2AMYV, | Waterpark Road, Prenton, Birkenhead.

The President (Mr. R. H. Hammans, G2IG), the
Zonal Representative (Mr. W, R. Metcalfe,
GIDQ) and the General Secretary will represent

the Council. Mr. F. Hicks-Arnold (GéMB) and
H. W. Mitchell (G2AMG) will also be in
attendance.

P.-.‘O-.-O-'.‘.‘.- P BRI BIBIV IS r B IO IS
P BIBI DI DI I IS IBIDIBIGID IS I I B IO IS+
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Radio Amateur
Emergency Network

By C. L. FENTON (G3ABB)*

R.A.EN, members are asked to note thar, in an
emergency, it is not necessary to wait until the
telephone, A.A., Police, Fire, Ambulance, and
Civil Defence communications systems are immo-
bilized, before going into action, In such an
event and at the request of the British Red Cross
Society members can go into action once the local
telephone system is CONGESTED.

CORRESPONDENCB continues to be heavy, with

many offers of assistance and requests for
information as to the needs of R.A.E.N,, all stemming
directly from the recent Press release of R.AEN./
B.R.C.S. co-operation. Nevertheless, there are still many
arcas which require E.C.O’s and more members. The
writer is still anxious to hear from those who are
willing to act as E.C.O.

Once again an appeal is made to E.C.O’s to send in
regular reports; to keep in touch with the Hon. Secre-
tary, and, above all, to start preparing their groups for
exercises with the British Red Cross Society. Before
very long any local Red Cross Branch may be seeking
co-operation in an exercise, and it is most important
that all be ready.

Members are specifically warned against the use of
the call “ CQ RAEN,” the Post Office authorities hav-
ing asked for an assurance that such a call will not be
used. When calling ** All Stations,” the words, “ Radio
Amateur Emergency Network " should be spoken in
full, and should, of course, always be followed by the
call-sign of the station calling.

Around the Regions

Efforts are being made to increase interest in the
North-East of England. Interest continues apace in the
Wirrall (Cheshire) area with new equipment and promise
of support for the Rally. Northern Ireland generally
is building up in activity, and premises active partici-
pation in the Rally. A special request is made for more
members 1n the Devon area, where efforts are being
made to get a really active net in operation.

New E.C.0. Appointments

Messrs. W. Hewitt, G3CFE, 28 Brown's Lane, East
Bridgford, Notts, and A. W. Walmsley, G3ADQ, 6 Hilton
Road, Bradford 7, Yorks, have been appointed.

Tailpiece

R.A.E.N. member, G2ZABR of Hull, recently visited
a well known East Coast resort. Whilst watching the
local lifeboat returning to its base, he noticed that the
winch had failed, with the result that the boat could
not be drawn up the slipway. Other assistance not being
forthcoming, "2ABR turned to and effected the necessary
repairs on the spot, thus saving the lifeboat from being
diverted from its home base overnight. Whilst not
exactly a function of R.A.EN. it was certainly a good
deed at the right moment,

* * L

Items for inclusion in the November R.A.E.N.

ggluin(g?sshould reach the writer not later than October

;Tﬁm—ww," Gay Bowers, Danbury, Chelmsford, Fssex.
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Tests and Contests

D/F National Final
F‘OUR of the twelve starters were successful in locating
both hidden stations and the finishing point in the
D/F National Final organized on behalf of the Contests
Committee by the B.T.H. (Rugby) Group and held on
September 9.

Mr. T. C. Reynolds, of the Rugby group, is to be con-
gratulated on repeating his success as winner of last
year’s event and thus retaining the 1950 Council Trophy
for a further year.

Runner-up was Mr, P, N, Prior, also of Rugby, who
arrived at the finishing point 20 minutes after Mr. Rey-
nolds, followed at similar intervals by Mr, J, K. Finch
(High Wycombe) and Mr. G. T. Peck (High Wycombe).

At the starting point, near Bilton, Rugby, two mobile
stations co-operated in relaying information to the opera-
tors of the two hidden stations. Heavy rain, which had
followed competitors travelling from the South, began
to fall shortly before the start and continued throughout
the contest, but everything went according to schedule
and all the teams left promptly at 13.35. Both signals
were adequate in strenglﬁ, although the “ A * station was
the stronger and most competitors contrived to find this
station first. G3BXF/P was concealed in thick bush
by the side of a little stream, and the sight of several
suspicious-looking fishermen who were also defying the
weather misled some competitors into thinking that
a perfectly innocent line might be a loaded aerial!

From 14.14 onwards there was a rush of competitors
at the “ A " station, but only one parly was seen at the
“B ” station (G3CKQ/P) during the first hour. Between
15.10 and 16.00 seven more competitors arrived at the
“B™ station, but only four completed the course by
handing in their forms to the Contests Committee repre-
sentatives, Messrs. D. A. Findlay and S. E. Fryer, who
acted as the finishing umpires.

Results—D/F National Final, 1956
There may be some slight errors in the times shown
below for those competitors who did not complete the
whole course. Due to weather conditions some of the
records of the two stations became rather difficult to
read !

|
Posn.| Name $iation: | Staion. | Finkh | Total Time
| |
1 T. C. Reynolds 1415 1510 1527 | | hr. 57 mins.
(Rugby)
2 | P. N. Prior 1414 1526 1547 | 2 hrs. 17 mins.
(Rugby)
3 | LK. Finch 1423 1539 1604 | 2 hrs. 34 mins.
(High Wycombe)
4 | G.T.Peck 1448 1557 1620 | 2 hrs. 50 mins.
(High Wycombe)
P. J. Evans 1416 1602 —_
(Rugby)
| R. D. Charlton —_ 1522 -
(Twickenham)
H. Drury —_ 1515 | — |
(Romfard)
M. D. Fowler 1420
{Slade)
). ). Grant ‘ 1416}
{Rugby)
| G. C. Simmonds 1530 |
| (Slode) |
1. Walley — 1433
| (Slode) | |
| €. H. Young —
| {stade) | 4 |
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Competitors and their parties enjoyed high tea afier
the contest at the B.T.H. Recreation Clubhouse lounge,
and prizes donated by the organizing group were pre-
sented by Mrs, Grant to the winner and runner-up and
to the first lady member of a tcam to complete the
course,

After remarks from Mr, J. J, Grant, chairman of the
Rugby group, replies were made by Mr. Findlay, execu-
tive vice-president of the R.S.G.B., Mr. Reynolds as
winner and Mr. Peck for the visitors, Many references
were made to the successful organization of the event.
While these were much appreciated, the Rugby group
feel that a good measure of the success was due to the
keenness of the competitors and their cheerful disregard
of the weather.

Finally, thanks are due to Mr, C. J. Cloke, who acted
as slarting marshal, Messrs, Walker (G3AZT) and
Wright, operators of G3BXF/P, Messrs. Oldham and
Tanser (G3BJQ), operators of G3ICKQ/P, Messrs. Pretty
(G3BMD /M) and Simpson (G3GGK/M), and to Mr.
P. J. Evans for his untiring efforts as the organizing
secretary.

Second Top Band Contest 1956

S a result of the experience gained in judging the last
two Top Band contests, combined with the com-
ments made by competitors, the Contests Committee
has decided to drop the system of dividing these contests
into “ Short ™ and “Long” sections. As there is con-
siderable support for both types of contest it has been
decided to hold one of each in 1957, and as an experi-
ment the first 1957 contest will be held rather later than
usual, in early March. For this reason, the first 1957
contest will be of short duration and the second 1956
contest, the rules of which are printed below, will be of
long duration.

Rules

1. The contest is open to all fully paid-ug‘ Cor te members
of the R.5.G.B. resident in G, GC, G, GI, GM and GW.

2, The contest will start at 21.00 G.M.T. on Saturda{. Novem-
ber 10, and end at 08.00 G.M.T. on Sunday, November 11, 1956.

3. Entries, preferably on one side only of [oolscap or quarto
paper, must be set out as shown below:—

SECOND TOP BAND CONTEST 1956

Name ...cvveerens Claimed 3€0re ....eovecracninnianns
Address ... Call-sign
Transmitter . Receiver ...
ARTIL] SYITOM oiiiiciciiinniinnisnasninssannssnssansasnsisinianssunavnnresdibissans
Call-sign Report and | Report and
Time of serial no. serial no. Claimed | Leave
G.M.T. station SENT RECEIVED score blank
worked
2110 Gl— 599001 599004 i
2114 Gl— 599002 589006 1

Declaration: | declare that my station was operated strictly in
accordance with the rules and spirit of the Contest and | agree
that the ruling of the Council of the R.5.G.B. shall be final in all
cases of dispute.

4, Detils at the top of the entry must be completely filled in
and the declaration signed, otherwise the entry may be disqualified.

5. Entries. must be addressed to the Hon, Secretary, Contests
C ittee, Rad.o Society of Great Britain, New Ruskin House,
Little Russell Street, London. W.C.1, and must bear a postmark
not later than Monday, November 19, 1956.

6. Proof of contact may be required.
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7. The contest is confined to two-way telegraphy contacts, and
only the entrant will be permitted to operate his station during the
contest.

B. An exchange of RST reports and a self-assigned three-figure
serial number starting between 001 and 100, and increasing by
one with each successive contact, will be required berore Eainu
may be claimed. All reports must be acknowledged with ** R."

9. Only one contact with a specific station during the contest
will count for points, For purpeses of this rule, G2—, G2—/A,
G2—/P and G2—/M are all regarded as the same station,

10. The system of scering will be as follows:— (a) contacts with
stations in the British Isles (G, GC, GD, GI, GM and GW) score
one point each, ) contacts with stations outside the British Isles
scerz 3 points each,

11, The power input to the final stage or to any preceding stage
of the transmitter must not exceed 10 wauts,

12. The Victor Desmond Trnf‘hy will be awarded to the station in
the British Isles with the highest total score, and Certificates of
Meric will be awarded to the stations placed second and third,

1955 YK-ZL DX Contest

GGXL (198 points), GZHPF (40), G3GSZ (18), G3GXO

(12) were the only English stations to submit entries
for the c.w. section of the 1955 VK /ZL Contest, GI4RY
(28 points) was the sole representative of Northern Ire-
land. In the 'phone section G3FPQ scored 91 points and
G6XL 16 points, There were no other U.K. entran's
except B.R.S.19107 (390) points and B.R.S.15822 (310)
who submitted logs for the receiving section. W.LA.
announce that all certificates have been posted to the
winners. If any winner has not reccived his certificate
he should write to W.LA. Box 1234K, G.P.O. Adelaide.

PACC Contests 1956

(38TS (1442 points), G3IWZ (1080) and G3ESP (210)

were the only U.K. competitors in the telegraphy
section of the PACC Contest organized earlier this year
by VERON. GS8TS (549 points) and G3IUW (256) en-
tered for the telephony section. The leading Dutch sta-
tions were PAOVO (13636) and PAONN (5575) for the
telegraphy and telephony sections respectively.

N.F.D. Results

N the results published last month the call-sign of the
Mifcham “ A ™ station should have been shown as
G3IANW and not G2ANW.

R.S.G.B. Frequency Measuring Test

THE second Frequency Measuring Test will take place

on Sunday, October 28, using the 12.00 G.M.T.
transmission from GB2RS on a nominal frequency of
3600 kefs.

Following the telephony news bulletin but before the
summary in Morse code, there will be a three-minute
transmission consisting of periods of about 15 seconds
when the carrier will be unmodulated, separated by the
telephony announcement, ** Frequency Measuring Test
from GB2RS ™.

Measurements should be made as accurately as pos-
sible during this three-minute period and the results
posted to R.S.G.B. Headquarters by Tuesday, October
30

The precise frequency and the names of those who
have submitted the most accurate measurements will be
announced in the news bulletin from GB2RS on Sunday,
November 4.

LONDON MEMBERS' LUNCHEON CLUB
will meet st the Bedford Corner Hotel, Bayley Street,
Tottrnham Court Road,
at 12.30 p.m. on
Fridays, October 19 and November 16, 1956.

Telephone table reservations to HOL 7373 prior to day of
luncheon. Visiting » 1 clally w

Contests Diary

October 20-22 - ¢Q World Wide DX Contest'

October 27-29 - cQ World Wide DX Contest’

November 10-11 Top Band Contest No. 2*

November 24-25 RS.G.B. 21-28 Mc/s
Contest’

W.AE. DX Contest (organized
by D.A.R.C.)

W.A.E. DX Contest (organized
by D.A.R.C.)

B.E.R.U.

Phone
December 8-9 -
January 19-20 -

January 26-27 -

! For details, see page 128, September 1956.
2 For rules, see page 480, R.5.G.B. Bulletin, May,
3 For rules, see pages 172173,

1956.
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Frequency Measuring Test, September 30, 1956

HE frequency used during the transmission for the

frequency measuring test on September 30, 1956, was
3603.675 ke/s.

Severe interference, mainly from French amateurs, was
experienced in the Midlands and south of England and a
number of “ nil heard " reports were received, Those who
did manage to receive and measure the frequency are to
be congratulated on their performance.

The most accurate measurcments were submitted by
D. E. Tomkinson (G3IIE), of Coulsdon, Surrey, K. Proc-
ter (G3EPO), of Waltton-at-Stone, Hertford, J. L, Gold-
berg (G3ETH), of Liverpool, and G. W. Alderman
(G3IXA), of Tolworth, Surrey, all of whom had errors
of less than 50 parts per million.

Mullard Lecture

IN conjunction with Grafton Radio Society, Mullard
Ltd. will provide a film show and lecture on “ The
Cathode Ray Tube " at Manor House Hotel, Finsbury
Park, London, N4, on Thursday, November 22, at
7.30 p.m. Light refreshments will be served. )
Society members arc cordially invited to support this
meeting.

Silent Reys

DAWSON BURGESS (ASTIB—YS7IB)

The death s announced from Ceylon of Dawson Burgess
(4S7IB). First Hleensed in 1930 Mr, Burgess soon became well
known for the consistency of his signalg in BER .U, and other
DX Contests. During the war he carricd out important radio
work for the Ceylon Government, After the war he continued
his amateur activities first as VS7JB and in more recent vears
a= 457JB. He was an enthusiastic user of frequency modulation,
In recent years he had been employed as Welfare Officer in
H.M. Dockyard, Trincomalee.

His passing will be mourned by radio amateurs all over the
world and in particular by those in Ceylon who knew him
personally and frequently enjoyed the hospitality of his home.

Heartfelt sympathies are extended 1o his wife, mother and
three daughters. ASTWM.

LEONARD ERNEST CRABBE (G6VEF)

We record with deep sorrow the death, suddenly, on Septem-
ber 16, 19586, of Leonard E. Crabbe, G6VF, of Bristol.

A Sowicty Member for over 25 years and always Kkeenly
interested in local affairs, of which he was a loyal supporter,
Len will be greatly missed by his many friends in the Bristol
Group, First licensed in the ecarly 1930°s and an cnergetic
experimenter on 6 Me/s before the War, he retained his
interest in the v.h.f. bands although his recent activities were
somewhat curlailed following a scrious illness last year.

Our sincere sympathies are extended to his wife and daughter,
and to his brother G3IDHP. G3ROQ.
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Council Proceedings

Résumé of the Minutes of the Proceedings at a Meeting of the Council of the Radio Society
of Great Britain, held at New Ruskin House, Little Russell Street, Lowndon, W.C.l, on
August 20, 1956, at 6 p.m.

Present—The President (Mr., R. H. Hammans in the
Chair). Messrs, W, H. Allen, H. A, Bartlett, C. H. L.
Edwards, D. A. Findlay, F. Hicks-Arnold, J. H. Hum,
R. G. Lane, W. H. Matthews, W. R. Mecicalfe, A. O.
Milne, L. E, Newnham, W. A, Scarr, J, Taylor, John
Clarricoats (General Secretary) and John A, Rouse
(Deputy General Secretary).

Apology
An apology for absence was submitted on behalf of
Mr. H. W, Mitchell.

Membership

(a) Resolved (i) to elect 67 Corporate Members and
2 Associates; (ii) to grant Corporate Membership to §
Associates who had applied for transfer,

(b) The Secretary reported that of the 631 members
whose subscriptions became due on May [, 1956, 68
became 3 months overdue on July 31, 1956, Of this num-
ber 11 were London, 45 were Country and 7 were Over-
seas Members and 5 were Associates. Of those overdue
6 London, 28 Country, and 6 Overseas members held
call-signs.

(¢) The Secretary reported that 12 of the 68 members
referred to in (b) above wrote to resign during the five
weeks ended August 18, 1956, Of this number 3 gave no
reason for resigning and 9 stated they had lost interest
in Amateur Radio,

Applications for Affiliation

Resolved to grant affiliation to:—Army Wireless Re-
serve Amateur Radio Society, A.T.C.1366 (City of Ches-
ter) Squadron Amateur Radio Club, and Bailleul Radio
Society (R.E.M.E.).

* Morse for Rudio Amateurs "

It was reporled that an estimate for printing a new
R.S.G.B. publication Morse for Radio Amateurs had been
accepted by the President and the printing put in hand.

Election ef Council—1957

Members were nominated to fill the vacancies which
will occur in the Council on December 31, 1956.

(The names of the members nominated were published
in the September, 1956, issue of the R.S.G.B. BULLETIN,
—EDITOR.)

Society Trophies

Awards of Society trophies were made for the current
vear. (The names of members to whom trophies have been
awarded were published in the September, 1956, issue of
the R.S.G.B. BULLETIN.—EDITOR.)

Cuambridge O.R.M.

Mr. W, H. Matthews reported on the business discussed
at the Cambridge O.R.M.

I.A.RU. Calendar

Resolved to cast an “aye” vote in favour of the elec-
tion to membership in the LA.R.U, of Malayan Amateur
Radio Transmitters™ Society,
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R.A.EN, and B.R.C.5.

_ The Secretary reported on the conference at which
information was given to the Press on the arrangements
for co-operation between the Radio Amateur Emergency
Network (organized by the R.S.G.B.) and the British
Red Cross Society.

It was agreed to place on record that R.A.E.N. mem-
bers should not assume any priority claim to frequencies
except under general emergency conditions.

Financial Position and Membership

Consideration was given to a report prepared by the
Honorary Treasurer in which he showed that the Society’s
financial position would show a loss of £500 next year
unless additional revenue is produced or ecxpenditure
reduced. The report showed that Income was expected
to exceed Expenditure for the current year by £500. A
very large increase in membership appeared to be the
essential requirement in order to maintain the Society’s
finances in a sound position.

A general discussion followed the reception of the
report but no formal resolution came before the Council,

Mr. E. Brown (G3CSP) of Shefheld

It was reported that Mr. E. Brown (G3CSP) of Shef-
field, had agreed to discontinue his transmitting activities
following an interview with the Housing Manager of the
Sheffield City Council,

It was reported that the President of the Sheffield
Amateur Radio Club had written to the Lord Mayor of
Sheffield sending copies of his letter to all Members of
the Sheflield City Council. In his letter the President
of the Sheffield Society had drawn attention to the unfair
treatment meted out to Mr. Brown.

The Secretary and Mr, Metcalfe gave further informa-
tion on this case.

N.F.D, Rules, 1957

On the advice of the Contests Commitlee it was
Resolved 10 permit N.F.D, stations to operate on the
21 and 28 Mc/s bands during 1957 N.F.D, and to allow
the new bands to be added to the bands used by the
“A " and “B " siations leaving the choice to individual
groups,

It was further Resolved to request the Contests Com-
mittee to look into the question of increasing the input
power limit for N.F.D. stations.

DX Listener's Century Award

The rules for this new award were approved. (The
rules were published in the September, 1956, issue of the
R.S.G.B. BULLETIN.—EDITOR.)

Contests Committee Recommendations

Recommendations of the Contests Committee in re-
spect to various Contests and other events were approved.

Stresa Conference Recommendations

The recommendations of the Administrative and Tech-
nical Committees and the decisions of the Stresa Con-
ference were accepted and adopted. (The various recom-
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mendations and decisions were set out in the Report of
the Stresa Conference published in the July and August,
1956, issues of the R.S.G.B. BULLETIN~—EDITOR.)

Cush Account

~The Cash Account for July, 1956, as prepared by the
General Secretary, was accepted and adopted.

Amual Accounts

The Honorary Treasurer submitted a Memorandum
to the Council dealing with the Accounts to June 30.
1956, Income was expected to exceed Expenditure by
approximately £500,

Resolved to receive the Memorandum.

Reports of Conmumnittees

Resolved 1o receive and adopt as Reports the Minutes
of Meetings of the V.H.F. Committee, Exhibition (Home
Constructor’s Section) Committee, Finance and Stall
Committee, DX Convention Committee, Technical Com-
mittee and R.A.E.N. Commitiee.

Action was taken on various recommendations con-
tained in the Reports,

Resolved to set up an ad hoc Committee consisting of
two members of the Technical Committee and two mem-
bers of the Finance and Staff Committee to explore the
possibilities of publishing a new edition of the Amareur
Radio Handhook.

Resolved to authorize the V.H.F. Committee to organ-
ize a V.H.F, Convention in London on May 25, 1957.

Resolved to award the Norman Keith Adams Prize
for 1956 to Mr. G. A. Bird (G4ZU), and the Bevan Swift
Memorial Prize for 1956 to Mr. A. L. Mynett (G3HBW).

(Details of these awards were published in the Sep-
tember, 1956, issue of the R.S.G.B. BULLETIN.)

Resolved to authorize the R.A.E.N. Committee to hold
a Rally during October, 1956.

The meeting terminated at 9.25 p.m.

Society News

R.S.G.B, Film Library
MEMBERS are reminded that the R.S.G.B, Film
Library is again open and that the following films
arc available:—

1947 D/F event (200ft)

1947 N.F.D, (400ft)

1951 N.F.D. (650f1)

1951 London Convention (800ft)
1954 Bristol Convention (800ft)

Members who wish to borrow any, or all, of these
films should write in the first place to Mr. L. 8. Gilham,
2 Parkstone Avenue, Hornchurch, Essex, giving the
following details:—

(1). Film (or films) required.

(2). Date of showing.

(3). Type and number of projector.

(4). Details of projectionist’s experience.

The films should be returned by registered post im-
mediately after use to the Film Curator and not 1o
R.S.G.B. Headquarters. Films should be rewound on
their original spools, Films returned on old spools which
are bent or twisted will be rewound anew and the mem-
ber concerned charged for the cost of the spool. The
R.S.G.B. films are also available for display by affiliated
societies,
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Council Ballot

NO’I'ICE is hereby given that at the Ordinary Meeling

of the Society to be held at the Institution of Elec-
trical Engineers, London, on Friday, October 26, 1956,
the members present will be asked to choose two or more
scrutineers for the purposes of the Council Ballot. The
Ballot will be scrutinized at Headquarters during the
afternoon of Friday, December 7, 1956,

Dorset County Hamfest

THE 1956 Dorset County Hamfest will be held at

Sandacres Hotel, Sandbanks, Poole, on Sunday,
November 4, starting at 2 p.m. The programme will
include a free draw for prizes donated by manufacturers,
a film show and an auction of members’ surplus gear.
There will also be competitions for the ladies; high
tea will be served at 4.30 p.m.

Herb. Bartlett, G5QA, will be at the meeting, which
will probably be the last he will attend in his capacity
as Region 9 Representative.

Tickets priced at 10/- can be obtained from Mr. K. G.
O’Brien, 18 St. Helens Road, Dorchester.

Sandacres Hotel will be open to members from
12 noon. Those who wish to take luncheon there should
advise Mr. O'Brien when they apply for tickets.

Region 3 Representative
THE Council has invited Mr. W. A. Higgins, G8GF,
28 Kingsley Road, Kingswinford, Stafls, to act as
Region 3 Representative until such time as a successor
to Mr. J. Timbrell, G601, has been elected. Mr, Higgins
has accepted the invitation.

CAN YOU CLAIM W.AP.?

THE NEW R.S.G.B. BOOKLET
“ CERTIFICATES AND AWARDS " WILL
PROVIDE YOU WITH FULL DETAILS

R.5.G.B. Recorded Lecture Library
HE following recorded lectures are available on
loan to R.S.G.B. Groups and Affiliated Societies: -

“V,H.F.,” by Sir Noel Ashbridge.'

“ The Engineer and Society,” by Captain P, P, Eckers-
ley, M.LE.E.".

“TVI-proof Transmitter Design,” by Louis Varney,
A.M.LE.E. (GSRV)'

“TInterplanetary Travel.” by W. A. Scarr, M.A.
(G2WS)'.

“Modern Disc and Tape Recording,” by H, A, M.
Clark, M.LE.E, ((G6OT)".

“Hints on Mobile Operation,” by C. H, L, Edwards,
AM.LE.E. (GBTL)"

*“Radio Through
Eckersley, M.LE.E*.

* Receivers,” by R. H. Hammans (G21G)".

“ Aerials,” by F. J, H, Charman, B.E.M, (G6CJ)>.

“Radio in the Antarctic,” by Roth Jones (VK3BG)".

Applications to book lectures should be made as far
in advance as possiblz and should be sent to Mr. E. Fish
(GZHCZ), 107 Eten Road, Iiford, Essex. When applying.
the type of recorder to be used for the play-back should
be stated. Those borrowing tapes are asked to take
great care of them and to return them promptly by
registered post.
tAvailable for use on Scophony-Baird and standard rwin-track recorders,
“Available for use only on standard swin-track recorders.
sAvailable for use only on standard single-track recorders.

the Years,” by Captain P. P.
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New Books

ABACS OR NOMOGRAMS by A. Gist. 235 pages, 152
illustrations. Page size 81 in. x 5% in. Published by
lliffe & Sons, Ltd, Price 35/- (postage 10d.).

Most engincers have made use of nomograms at some
time in their careers, and are fully alive to the fact that
they are very convenient when the same formula has to be
solved repeatedly for several scts of variables. Most of the
literature on the subject is written for mathematicians and
is extremely difficult for the Era_wllcal engineer to compre-
hend. The present work, which is the translation of a book
that has enjoyed considerable success in France, does not
suffer from this defect. It is essentially practical, and not
only demonsirates the many and varied applications of
the abac or nomogam, but shows how even those without
highly specialized mathematical knowledge may construct
their own charts, It deals with both Cartesian abacs and
alignment charts, and contains a large number of practical
examples drawn from the fields of mechanics, physics and
electrical engineering. Very few formulae are outside the
scope of nomograms if skilfully chosen auxiliary variables

are introduced.
* * *

TELEVISION ENGINEERING — PRINCIPLES - AND
PRACTICE, Vol, Il, VIDEO-FREQENCY AMPLIFI-
CATION by S. W. Amos, B.Sc.(Hons.), A.M.LE.E. and
D. C. Birkinshaw, M.B.E., M.A.,, M.LE.E. 272 pages.
156 illustrations, Page size 8} in. x 54 in, ‘Published by
arrangement with the B.B.C. for Wireless World by
lliffe & Sons, Ltd. Price 35/- (postage 1/2). =

This is the second volume of a textbook on television
engineering written by members of the B.B.C. Engineering
Division, primarily for the instruction of the Corporations’
own staff, It is intended to provide a comprehensive sur-
vey of modern television principles and practice. :

I'his volume describes the fundamental principles of video-
frequency amplifiers and examines the factors which limit
their performance at the extremes of the passband. A wide
variety of circuits is described and particular attention is
paid to the use of feedback. There is a section dealing with
the special problems of camera-head amplifiers. ;

Because 0? the nature of the subject, the text is necessarily
more mathematical than that of Volume I, but whenever
possible self-contained mathematical derivations have been
included as appendices at the ends of chapters, o

Volume 1 deals with fundamental television principles,
camera tubes, television optics and electron optics, Volumes
III and IV are now in the course of preparation, Volume
111 will deal with waveform generation and Volume IV with
a wide range of circuit techniques, They will complete the
work. . " .

MECHANICAL DESIGN FOR ELECTRONIC ENGIN-
EEKS by R. H. Gardner, B.Sc.(Lng.). 223 pages. Page
size 8+ in. x 5% in. Fully illustrated, Published by
George Newnes, Ltd., ndon, W.C.2. Price 25/-.

This book deals concisely but in a most informative and
practical manner with many important subjects concerned
with the mechanical side of electronic equipment. Chapters
included standard rack systems, apparatus cabinets, chassis
and sub-pancl construction, accessibility for servicing, venti-
lation and cooling, anti-vibration mountings, sheet metal
working, finishing processes, printed circuits and printed
components, ** potting ' of components, soldering, brazing
and stripping, labelling cables and panels, coil winding,
special service valves, codes of practice and specifications,
special materials and accessories, tables and data.

Whilst the requirements of the newcomer to electronic
equipment have been given particular attention, the experi-
enced designer also will find much uscful reference intorma-
tion within the pages of this book.

MAINTAINING HI-FI EQUIPMENT by Joseph Marshall,
Published by Gernsback Library, Inc., 154 West 14th
Street, New York 11, N.Y. 223 pages. Page size
84 in. x 5% in. fully illustrated. Price 21/-,

It is a fact that once the trouble on a piece of electrical
equipment is identified and the cause located the actual
cure or repair is usually a relatively simple matter, The
purpose of this book is to provide the service technician
with the basic information needed to become competent in
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performing an accurate diagnosis of faults in hifi equip-
ment.

Following a critical survey in Chapter 1 of high fidelity
standards the author discusses test instruments, high fidelity
circuits, preliminary diagnosis, distortion, low level distor-
tion, high level distortion, loss and treble faults, common
audio troubles, phonograph pick-ups and styli, turntables
and equalizers and turners,

* * -

PUBLIC ADDRESS AND SOUND DISTRIBUTION
HANDBOOK, Edited by Alex J. Walker. 160 pages.
Page size 8} in. x 5 in. 145 illustrations.  Published by

__George Newnes Ltd., London, W.C.2, Price 21 {-. .

T'his book provides practical guidance on the planning,
installation and maintenance of modern electronic sound
amplification and distribution equipment. The opening chap-
ter outlines the theory of valve amplification and the factors
which govern the power output of an amplifier. A number
of typical amplifier circuits are given for general purpose
and high fidelity sound systems. Later chapters deal with
the equipment used in sound-amplification systems, the instal-
lation of equipment, typical installations, maintenance and
servicing.

Delayed sound reinforcement and stereophonic sound are
recent developments adequately dealt with in this new book.
which should appeal to all who are concerned in public
address and sound distribution.

* L *

WIRELESS SERVICING MANUAL by W. T. Cocking,
M.LE.E. 268 pages. 128 illustrations. Page size 8% in.
x 5% in. Published for Wireless World by lliffie & Sons,

_Ltd, Price 17/6 (postage 1/-).

This is the ninth edition of a book which, since 1936.

has been known lo radio servicemen everywhere as a reli-
able, thorough and comprehensive guide to solving most
of the problems that arise in the repair, maintenance and
adjustment of the modern receiver, It has been carcfully
revised lo take account of all recent developments in receiv-
mﬁ_ equipment, and appears in a larger and handier format,
while all illustrations have been modernized and brought
into line with current symbolism,
. The book gives useful advice on the techniques of test-
ing and on interpreting meter readings, and then examines
the troubles that can develop in each individual stage of
a set. Both the “ straight '’ and superheterodyne types are
covered, and special attention is given to short-wave Sets.
Attention is also paid to the question of ganging, and to
such common problems as hum, distortion and instability.

Current features of design dealt with include automatic
frccl( ency control, push-pull amplifiers and negative feed-
back. There is a completely new chapter on llg'n: servicing
of frequency modulated v.h.f. receivers and much valuable
information on aerial-carth systems, the use of cathode-
ray test gear, and the fitting of extension loudspcakers.

w * *

RADIO VALVE DATA: Characteristics of 2,500 Valves and
C.R. Tubes (Fifth Edition). Compiled by the Stall of
Wireless World, Published [or Wireless World by liflle &

_ Sons, Ltd. 126 pages. Page size 1lin. x 8%in, Price 4s. 6d.

T'he latest edition of this widely-used reference book
contains full operating data on more than 2,500 types of
British and American radio valves, 37 transistors, and 300
cathode ray tubes.

The main tables give electrical characteristics of each valve,
but whereas previously the base conneclions have also been
given in tabular form, in the present edition they are shown
diagrammatically, the main (a[:]cs being keyed to the series
of diagrams. This new method of presentation makes it easier
for the reader to find the information he wants, The main
tables [urther classily the valves into current, replacement or
obsolete types, as recommended by the makers. An index
cnables any valve to be found immediately in the tables.

L3 L -

THE ARGONAUT A.M./F.M.,, MW.,/VHF. TUNER-
RECEIVER. By G, Blindell. Reprinted [rom The Radio
Constructor. Published by Data Publications Ltd., Lon-

__don, W.2, Price 2/-.

The information contained in this 28 page booklet is
based on articles published in The Radio Constructor dur-
ing the latter part of 1954,

he text is illustrated with line diagrams and half-tone
blocks designed to assist the would-be constructor,
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Regional & Club News

Belfast.—After a lapse of some time ** Y-EMMA,” the
Newsletter of the Belfast City Y.M.C.A. Radio Club makes
a welcome appearance. The Chairman of the Club is Bill
Douglas, GI3IWD, who is also R.S.G.B. Region 15 Repre-
sentative. At the A.G.M., held recently, J. Forsythe a
founder member of the Club in 1922 was clected President.
Others elected or re-elected included Chairman: J. W,
Douglas, GI3IWD; Hon. Treasurer; E. S. Vance and Hon.
Secretary: R. J. Boal, GI3AXI, 127 Hillman Street, Belfast.
At the mecting on Segtcmbcr 19, WIZJQ spoke about
Amateur Radio in the U.S.A.

Bristol.—About 50 members were present at the September
meeting when a discussion on the design of modern TVI-
proof transmitters for the DX bands took place under the
Chairmanship of Council Member R, G. Lane (GZBYA).
A transmitter, designed by G3IDC for use by the
R.A.F.A.R.S., was on display and aroused much interesl.
A lecture on cquigmmt for the 144 Mc/s band will be given
by Council Member W, H. Allen, M.B.E. (G2UJ) at the
meeting on October 19 at Carwardine’s Restaurant, Baldwin
Street, Bristol 1. The speaker on November 16 will be A. H.
Hooke (G3CMT).

Crystal Palace.—At the meeting of the Crystal Palace &
District Radio Club to be held at 7.30 p.m. Saturday,
October 20, G. A. Bird, G4ZU, will discuss the design and
construction of his three-band Minibeam aerial. The meet-
ing will take place at Windemere House, Westow Streel,
Crystal Palace, London, S.E.19. Mcclinﬁ are also held on
the first Tuesday of each month when Morse instruction i1s
given to beginners. It is intended to run a course of lessons
il an advanced level including the use of bug and electronic
eys.

Grafton Radio Society.—At the A.G.M. held on September
l14th, the following were elected or re-clected to office: —
President: J. H. Clarke (G2AAN); Vice-Presidents: B. Ran-
dell (GW3ALE). W. Jennings (G2AHB), L, Kug)m (G8PL),
I'. Beresford (G3AFC), J. Reading (G3RX), C. T. Bird;
Chairman: L. Kippin (G8PL); Vice-Chairman: P, Berestord
(GIAFC); Hon. Secretary & Treasurer: A, Wennell (G2ZCIN):
Committee Members: "'E. Adams (GIKQX), R. Howel
(G3KRH), 8. Legg (G3KNL).

Harrow.—The Radio Society of Harrow (club call G3EFX)
will be taking part in the sccond Wembley Exhibition which
is to be held at Co;;lamt County School, High Road,
Wembley, on October 27. An Amateur Radio Station, using
the special call GB3HAR, will operate from 10 am. untl
9 p.m. on_local and DX bands. Hon. Secretary: S. C. J.
Phillips, 131 Belmont Road, Harrow Weald, Middlesex.

Hull.—At the Royal Station Hotel, Hull, on Wednesday,
November 7, Mullard Ltd., will provide a lecture and demon-
stration on television tubes. Full details of the lecture pro-
gramme can be obtained from the Hull T.R. George Taylor,
124 Beverley Road, Hessle, E. Yorks, who is also Chairman
ol the Hull & District Radio Society.

Liverpool and District Amateur Radio Club.—During the
summer several D/F contests were well supported,  The
local finals took place on September 30, G3LCO and
GILEU have recently been licensed, On October 23 the
former will lecture on commercial v.h.f, equipment. A
week later G3HII will discuss printed circuit technigues. On
November 6 the R.R. (Basil O'Brien, GZAMY) will describe
equipment for the sensitive detection of TVI and for
nIIF.nmg filters for its attenuation. An interclub quiz will be
held on November 13, Hon, Secretary: A, D. H. Looney,
81 Alstonficld Road, Knotty Ash, Liverpool,

London U.H.F. Group.—At the September meeting Arnold
Mynett, G3HBW, played back recordings made the previous
weekend of his 24 cm_contacts. Selected parts of his QSOs
with G3GDR and G35DT and of his reception of G5CD
were clearly heard. Members are asked to contact the Group
Secretary: ‘A, J. Worrall, 169 Kent House Road, Beckenham,
Kent, regarding the venue for the meeting to be held on
November 1,

Slade Radio Society.—The Annual Dinner was held at The
Roebuck Inn, Erdington, Birmingham, on October 13, when
the General Secretary (G6CL) was among the guests. At
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the meeting on November 9 Mr. T, J. Hayward of the
R.A.F. School of Radio will lecture on ** Microwave Tech-
niques.” The Society meets at Church House, High Street,
Erdington.

S Valley.—Members of the Spen Valley and District
Radio and Television Society are due to visit the N.S.F.
works at Keighley on October 17, and the M.R.G. works
at Bradford on November 14. Officials for 1956/7 include
President: H. Brooke, G3GJV: Vice-President: P, Denni-
son, GBOK : Joinr Hon. Secretaries: J. Stubbs, G3IKNA and
. Charlesworth, G31JC. Meetings are held fortnightly on
Wednesdays at Temperance Hall, Cleckheaton, Details from
‘c(‘._’.rgm. 5§ Manor Street, Hartshead Moor, Cleckheaton,

orks.

Stockport Radio Society.—The autumn programme, which
began on October 14 with a Hot-Pot Supper. will be con-
tinued on October 28 by the showing of four films. The
first, loaned by Mullard Ltd., will illustrate the ** Manu-
facture ol Cathode Ray Tubes.” This will be followed by
three fims loaned by the Shell Company entitled ** Famn-
borough,” ** Monte Carlo ™ and ** The Moving Spirit.”” On
November 21 the Mullard film ** The Manufacture of Radio
Valves " will be shown, after which Mr. R. Webb of that
Company will lecture to the Socicty. Meetings are held at
Blossoms Hotel, Buxton Road, further details of which can
be obtained from the Hon, Secretary: G, R. Phillips, G3FYE,
7 German Buildings, Buxton Road, Stockport.

Stourbridge & District Amateur Radio Society.—The
Timbrell Trophies were won by W. A. Higgins, G8GF, and
I. T. Cashmore, G3BMY, in recognition of their achicve-
ments in National Contests, Oiticers for 1956 are:—
President: J, Timbrell (G60I1); Chairman: F, Bills (G3ICLG);
Vice-Chairman: D. Barlow (G3HGI); Hon. Treasurer: J.
Hogg (G20G): Hon. Secretary: A. K. Davies, 48 Church
Avenue, Amblecote, Stourbridge. V.H.F, aerial systems and
Hi-Fi reproduction were subjects for discussion at recent
well-attended meetings.

Torbay Amateur Radio Society,—Blind member George

Western is warmly congratulated on being granted a licence.
His call is G3LFL,

X Affiliated Societies
THE following are additions and alterations to the list of
Afliliated Societies published in the October, 1955, issuc

of the BULLETIN ; — y

West Lancashire Radio Society, ¢/o K. Wright, 24 Stuart
Road, Liverpool 20. .

The Honorary Secretary of the Edinburgh Amateur Radio
l-(n:luhh’ss now M. Darke (GM3KGK), 44 Howe Street, Edin-
i 0

'ﬁle Honorary Secretary of the Oxford & District Amateur
Radio Society 'is now J. Hickling (G3GCS), 33 Chestnut
Road, Botley, Oxford. The address of the Headquarters is
now Cherwell Hotel. Water Eaton Road, Oxford N.

The Honorary Secretary of the Coveniry Amateur Radio
Society is now N, J. Bond (G3IHX), 12 William Brec Road.
Coventry,

Representation
Vacancy

Mr. E, G. Bright (G3JW) has resigned as Representative
for the Town of Exeter.

Nominations for his successor should be made in the
prescribed form and sent to reach the General Secretary by
not later than November 30th, 1956.

Can You Help ?
@ Allen Glover (B.R S.19569), 120 Terry Road, Swoke, Coventry,
who urgently requires the circuit diagram and alignment instructions for
the MCR1 communications receiver?
® G. ). Gould (B.R.S.12425), R.N. W/T starion, Dingli, Malta, who
urgently requires the circuit dingram of the cx-Royal Canalian Air
Force transmitter, Reference No, 10D/1267, Type ATI, manufactured
by the Canadian Marconi Co. ?
@ L. Miles (GW3IMQ), 76 Vicarage Road, Morriston, Swansea, who
wishes to know methods of connecting a feeder 1o a beam aerial, using
a non=reversible 1 r.p.m. motor.
® A. G. Pruden (G2CZM), 18 Marker Square, Chesham, Bucks, who
wishes to purchase or borrow a copy of the Service Manual for the
BC 34BQ Recciver?
® F. H. Swrdy (G3IKAS), 21 Lingwood Gardens, Osterley, Middlesex,
who requires the instruction manuals for the Gee airborne equipment,
receiver and indicator wype 62A and for the ANJAPAL?
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REGION 1

Binckpool (B, & F.A.R.S8,).—October 23, 7.30
p.m,, 161 Penrose Avenue, Marton,

Bury (B.R.S.).—November 13, 8 pm., George
Huotel, Kay Gardens,

Chester (C. & D.ALR.S.).—Tucsdays, 745 pm.,
Tarran Hut, Y.M.C A,

Crosby. — Tuesdays, 8 p.m., over Gordon's
Sweetshop, St. John's Road, Waterloo,

Lancaster (L.A.D.A.R.S,), — November 7, 7.30
p.m., George Hotel, Torrisholme,

Liverpool (L, & D.A,R.S.).—Tuesdays, 8 p.m,
Room * G."" Wavertree Community Centre,
Penny Lane, Liverpool, 18,

Mauanchester (M, & D.R.S.).—November 5, 7.30
p.m,, Brunswick Hotel, Piccadilly,

Manchester (5.M.R.C.), — Fridays, 7.45 p.m.,
Ladyburn House, Mauldeth Road, Manches-
ter, 14,

Preston (P A.R.S.). — Wednesdays, 7.45 pm.,
48 High Street, off Lancaster Road, Preston,

Rochdale (R.R.T.S.).—Fridays, 745 pm. 1
Law Sireet, Sudden,

Southpori. — Thursdays, § p.m,, Sea Caders’
Camp, Esplanade.

Stockport (S.R.S.).—October 24, November 7
and 21, 8 p.m,, The Blossoms Hotwel, Buxion
Road, Swckport.

Warrington (W, & D.RS.). — October |8,
November 1 and 15, Royal Oak Hotel, Bridge
Street, Warringion,

Wirrnl (W.A.R §.),—October 17, November 7

and 21, 745 pm, Y.M.CA. Wheistone
Lanc, Birkenhead,
REGION 2

Bamsley.—Ocwober 26, 7.30 p.m., King George
Hotel, Peel Street.

Bradford.—October 23, 7,15 pam, Visit 1o
Mains Radio Gramophones, Lid.
Doncaster.—November i pm. Lord
Nelson Howel, Cleveland  Street, ,
Gateshend.—Mondays, 7.30 pm,., Mechanics
Institute, 7 Whitchall Road.
ull,—Second and Jast Tuesdays, 7.30 p.m.,

** Rampant Horse,” Paisley Street,
Leed:,—Wednesdays, 7.30 p.m., 4 Woodhouze

Square. y
Newzastle.—November 6, 7.45 p.m., Liberal
Club, Pilgrim Street.
Pontéfract.—October 18, November 1, 15, 29,
8 p.m., Queen’s Howl, Tanshell.
Rotherham.—Wednesdays, 7 pam,, ** Cutler’s

Arms,"” Westgate,

Scarborough. — Thursdays, 7.30 pm., Chap-
man’s Yard, North Street,

Sheflield (S.A.R.C.). — October 24, 8 pm.,
“wog & Panridee,” Tripper Lane,

Shithwaite.—Fridays, 7.30 p.m,, 3 Dartmouth
Street.

South Shields (S.S. & D.R.C.).—October 31,
7 p.m., Trinity House Social Centre.

Spen Valley.—October 17, 31, 7.30 p.m. Tem-
perance Hall, Cleckheaton,
ok — Thuredaye, 7,30 p.m., Club Rooms,

Y.A.R.S., Fetter Lane

REGION 3
Birmingham (South),—November 2,
A" Commiuee Room, Cadbury Bros,,
Bournville Lane. MLA.R.S, — October 16,
7 pam, Midland Institute. Slade,—October 26,
745 p.m, Church House, High Street, Erd-
ington,

7.30 p.m, Portsmouth.

Forthcoming Events

Coventry.—October 26, 7,30 pm. Priory High
School. Wheatley Street. Courtaulds.—5-8,30
o, Counaulds, Lwd., Foleshill Road,

Mulvern.—November 5, B pm, * Foley Arms.”

Redditch,. — Ociober 18, 30, November 15,
p.m., “Scale and Compass,” Birchfickl
Road

Sollhull,—October 29, November 12, 7.30 p.m.
D!.'fl‘;"nﬂ: H.Q., Suunon Lodge, Blossomficld
Road.

Stoke.—October 31, & pm,, * Lion’s Hcad.™
John Street, Hanley,

Stourbride & District.—October 19, ** White
Horse,"" Amblecote, (Informal), November 6,
King Edward VI School,

Walsall,—October 24, November 14, & p.m,
Teehnical College, Bradford Place,

Waolverhampton.—October 22,  November
8 p.m. Nechell's Couage, Stockwell
Tettenhall.

12,
End,

REGION 4

Alvaston, — Tuesdays, Thursdays, 7.30 p.m.
Sundays, 10.30 am., Boulton Lane, Alvaston,
Deriys.

Chesterfictd, — Tuesdays, 7.30 p.m., Bradbury
Hall, Chatsworth Road.

Derby (D, & D.ARS.).—Wednesdays, 7.30
., Room 4, 119 Green Lanc, Derby,
Hkaston (1. & DLAGRS) —Thursdays, 7 p.m.,
Room >, likeston Collcge of Furnther Educa-

tion, Field Road.

Leicester (L.R.S.).—October 22, November 5,
7.30 p.m., 140 High Cross Street, Leicester,

Lincoln (L.S.W.C.).—November 7, 7.30 p.m.,
Technical College. Cathedral Street.

Newark (N. & D.A.R.S.), November 4,
7 pm., Northgate House, Northgate,
Newark,

Northampton (N.S.W.C.), — Fridays, 7 p.m.
Clubroom, 8 Duke Street,

Nott'ngham,—October 19, November 16, 7.30
pam,, Basford Hall Miners Welfare, Nut-
hall Road. Cinderhill.

Petert h—November 7, 7.30 p.m. 21 Han-

key Sticet,
Wﬁrkwn.—-Nm'cmbﬂ 1, 7 pm,, King Edward
otel,

REGION §

Chelmsford,—November 6, 7,30 pm., Mar-
coni College, Arbour Lanc, Chelmsford,

REGION 6

Cheltenham. — November 1, 8 pm., Great
Western Hotel, Clarence Street.

Cheltenham  (A.R.S.). — Wednesdays, 8 pm.,
Club Room, Si. Mark’s Community Centre,
Brooklyn Road.

Gloucester (G.R.C.). — Thursdays, 7.30 p.m.,
The Cedars, 83 Hucclecowe Road,

Newbury (N, & D.A.RS,). — November 9,
7.30 pm., Eliow's Canteen, West Street,
Newbury (" A _Ham in Peace and War,”
W, H, Allen, G2ZUD),

Oxford (0. & D.ARS.).~October 25 and
November R, 7.30 pm,, Club Room, ** Mag-
dalen Arme Iffley Road, Oxford.

. — Tuesdays, 7.30 p.m., British
Lepion Club, Queen’s Crescent, Southsea,
Southampton.—November 3, 7 pm,, 1 Pros-

pect Puace, Above Bar, Southampton,

Stroud.—\Wednesdays, 7.30 p.m., Subscription
Koo,

REGION 7

London Meeting, — October 26, Institution of
Electrical Engincers, Lecture ** More About
the Antennamaich,” by G6MB,

London  (L.M.L.C.). — October 19, November
16, 12,30 p.m., Bedlord Corner Howel, Bav-
ley Street, Touenham Court Road, W.C.1,

London (U.H.F. Group).—November 1, 7.30
r.m., Bedford Comer Howel.

Acton, Brentford and Chivwick.,—October 16,
November 20, 7.30 p.m., A.E.U. Rooms,
66 High Road, Chiswick, W .4,

Bexleyhenth (North Kent R.S.).—Second and
fourth Thursday, 7.30 p.m,, special mecting
on October 18, Mr, W, H, Mathews,
G2CD, will be present, Congregation Hall.
Chapel Road, Bexleyheath,

East London.—October 21, 2,30 p.m., Tford
Town Hall, ** The Fuwre of Amateur
Radio," by G2AHL.

Guildford and Woking,—October 28, 3 pam.,
Royal Arms Howel, North Street,

Hford,—Thursdays, 8 p.m,, G2BRH, 579 High
Road,

Stough.—November 6,
Quaves Road, or
Avenue, Slough,

Soothuate, Finchley and District,—November 8.
& p.m., Arnos School, Wilmer Way, N.14.

Welwyn Garden Clty—November 6, & pom.,
open meeting for Home Counties  Groups
and Clubs.  Lecwreties:—23 cm (G3EOH),
70 em (GBSK), RafMe and Film Show, Coun-
cil Offices, Welwyn Garden City.,

TH from GIZHOX, 13
G3GYD, 5 Parklands

REGION 9
Bath.—October 22, 7.30 pm.,, R.N.V.W.R.
H.Q., 12 Pierrepoint Street,

Bristol. —October 19, November 16, 7.15 p.m.,
Carwardine's  Restaurant, Baldwin Streer.
Excter.—November 2,

David’s Hill,
Falmouth (W.C.R.C.), — Alwernate Tucsdays,
7 p.m., Technical Institute, Falmouth.,
Plymouth.—Cctober 16, 30, 7.30 p.m., Virginia
House Sculement, Barbican,
Torquay.—October 20, 7.30 pm., Y.M.C.A.,
Custle Road,
Weston-super- Mare.—November 14, 7.30 p.m.,
Sea Cadets Hall, Alfred Street,
Yeovil.—Wednesdays, 7.30 p.m,, Grove House,
Preston Road,

7 pm., YM.CA.,, S

REGION 10
Cardifi.—November 12, 7.30 p.m., ** The British
Volunicer,” The Hayes, Cardill.
Neath & Port Talbot.—November 6, 7.30 pm.,
Royal Dock Hotel, Briton Ferry,

REGION 14
Fulkirk & Stirline.—October 26, 7.30 p.m.,
I'he Temperance Café, High Street, Falkirk.
Clasgow,—October 26, 7.15 pm., Christian
Institute, 70 Bothwell Street, Glasgow, .2,

REGION 15

Bealfas.—October 26, 8 pm,, Y.M.CA, (Dis-
tuision on N.F.D.).

Frequency 3600 kc/s).
October 28, November 25,

following tests.

R.5.G.B. Frequency Measuring Tests
12 noon Transmission from GB2RS ( Nominal

Reports to R.S.G.B. Headquarters by Tuesday,

December 30

C.R. and Council Nominations

Members are reminded that the closing date
for nominations for the office of CR. is
October 31, 1956.

The closing date for nominations for Council
is October 24, 1956,
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New Members

THE following members were elected at
the July and August mectings of the

Council : —

Corporate Members, Home (Licensed)

GW2IDXSYT D, L, C, Crekpy, The White Horse

Hotwel, Overton-on-Dee,  Flintshire, North
Wales,
GIFAYT F. CrLarkk, 62 Chestout Street, Chad-
derton, nr, Oldham, Lancs,
GEIIKF'{' H, O, Wirs, 47 Hall Avenue,

Rushden, Northants.

GICPPt 1. Swmuitn, 41 Oxford Gardens,
don, W, 10,

GIECRYT L. Harmisaron, 60
Blackley, Manchester, 9, Lancs,

GIGOK J, Warr, 21 Vancouver Road,
Hill, London, S.E.23.

G3HAL R, A, Pagmotr, 28 Vicarage Lane,
W nstow, Bletchley, Bucks.

GIXI K. H. Laspox, Sydney House Conage,
Littleton, Hants.

GIYGT B, E Coox,
Andover, Hants,

GHIXT K, L, SMimi, 82 Granville Road, Wal-
thamstow, London, E.17

GHKS F, Ssurn, Isr, 98 Frysion  Road,
Airedale, Castleford, Yorks.

Giplt 1, C, T, Peeriess, 37 Maitland Street,
Liverpool, 8, Lancs,

GIKDB P. A, MiLes, ITﬁ Sarchole Road,
Hall Green, Birmingham, 23

GIKIP K, G, Groveg, 48 Grove Hill Road,
Tunbridee Wells, Kent.

GIKOH ). R, Hust, 47 Hill Streer, Welling-
borough, Northanis,

GIRQO 4157694 Cree, L, W, J, Pruok, Hut
641, Roman Camp, R.AF, Sioke Heath,
Market Drayion, Shropshire.

Lon-
Lewis  Avenue,

Forest

19 Recreation Road,

GIKSG  F, L, Boxes, 45 Merlin Road, Scun-
thorpe, Lines,
GIKUR B, E. RicHTER, 25 Dordrecht Road,

Acton Vale, London, W.3,
GIKVK P, W, Buens, 70 Penncthorne Road.
Peckham, London, S.E.I5.
GIKXDB . PanTONy,
nr, Muaidstone, Kent,
GIKXF D. 5. RODEN,
Gill ngham, Kent.
GMIKXG M, S, Maciean, 2 Fleming Place,
Murray, 2, East Kilbride, Lanarkshire,
GIKYF G, Subnivax, 21 Chapel Street,
Enﬁcrhy Leics.
GIKYH* 1, A, Crrer, 29 Newsums Meadow,
Lowestoft, Suffolk_
GIKYK A. T. Daviss,
lllracombe, Devon.

Herts Farm, Looce,

115 First  Avenue,

10 Forte cue Road,

GIKZG A, J. Buis, The Pharmacy, High
Street, Kinver, nr, Stourbridge. Wores,

GI3KZI. ). S. Roperts, Sais, Mess, R.AF.
Ballykelly, Limavady. Co. Derry, Nortlemn
Treland.

GIKZN D, W, BLakeey, 96 Contort Road,

Peckham, London, 5. E. 15,

GILAI G, E,  Livincston, 289 The Ridge-

Erdington, Birmingham, 23,

GILBG ). N, T, WiLiMorT, 84 Havering
Gardens, Chadwell Heath, Romford, Esex,
GILBH D, A. HUNT, I8 Maiden Lane, Langs
ley Green, Crawley, Sussex,

GiL !IM A, H, MuLcany, 36 Engel Park, Mill
Hill, London, N.W.7

G3LBU R. ], RinLEY, 33 High Street, Preston,
Lanes,
G3ILCS D. A. Swepnerp, 101 Church Green

Road, Blcichley, Bucks,

GONWT  F, James, 25 Windsor Gardens, off
Bourne Avenue, Hayes, Middierex,
GI3DZEY 1, W, Nenwy, Summerhill, Cully-
backey, Ballymena, Co. Amtrim, Northern

Tretand., .
GMIGNXT 1, L, Fraser, 37 Witchhill Road,
Frazerburgh, Aberdecnshire,

Corporate Members (British Receiving
Stations)

21084* P, F, Coxg, | Mardale Avenue, With-
ington, Manchester, 20,
21085 R, A, RiMsmEer, 4
Kirk Sandall,

Lancaster Avenue,
nr, Doncaster, Yorks,
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21086 W, E, Swmy,
Gate, London, E7.

21087 S, R, Cowemas, 29 Camp Hill Road,
Nuncaton, Warwicks.,

21088 G, McA, MCALPINE,
Waterside, Kirkintilloch, nr,

21089 A, R. Preeny, 22
Shropshire,

21000 W, A, 1, Ssmiti, 57 Oakwood Crescent.
Winchmore Hill, London, N.21.

116 Monega Road, Forest

44  Caimview,
Glasgow,
High Sireet, Dawley,

21091 G, Viner, 34 Middicborough Road,
Coventry, Warwicks,
092 D, D, R, Sisearn, 13 S, George's

Roud, 1ford, Essex.
21003 W, D, MOSTAGU,
St. Giles, Chard, Somene
21094 Dr. L. C. Boumm
Rillingshurst, Sussex.
2195 R. D, Rall'!m 4 Landford Road, Pu-
ney, London, S.W.1
2100 L. AL Ih\\xl\s 26 Pough Hill, Cuffey,
Hens,

2007 C. A. G, Muss, 2 S,
Copnoy, Ponsmouth, Hams,
2108 S, Ssrm, 20 Dunkirk Road,

Southport. Lancs

Uld Farm. Knowle

Church  Gate,

Swithuns Road.
Hillside,

21099 1, G, FiNy, 15 Threadneedle Street,
Boston, Lines,
20000 L, M. Marmins, 37 Haverstock Road,

London, N.W.5,
21101 I, S, 46 Cow Heys,

dersfield, Yorks,
39 Cole

21102 R, MORRION,
thorpe, Lincs,

I‘Hlilt H., 1. Fik, 46 Bedlord Courg
sions, London, W.C.|

200571 H. A, Gray, 36 "Bosworth Street, Le'cos-
ter, Leies.

Dalton, Hud-

Street,  Seun-

Man-

Corporate Members, Overseas

(Licensed)

EI3BC R, S, H.Asuu,
Terenure, Dublin,

3 Wasdale Grove,

MORENO-QUINTANA

I8th Streer,

Eire,

HSIMOQ/LUSBF L, M,
{H), Argentine Lo

KIGMV M. Metecer, 119 East
New York City, N.Y., US.A

K6EDE D, S, DirpEN, Box 547, Susanville,
Calif., U.S.A,

VEGNX C. J, GawLrizki, 9237-86 Street, Ed-
monton, Alberta, Canada, .
VQIGR G, W, Rowe, c/o Rhodesia Rail-

ways, Luanshya, Northern Rhodesia,
VSIGVT W, Tennant, 2 buls. Mess, R.AF.
M.B.. .‘)cf!.‘lar, &m.gﬁpon
W17ZDZ W, LoxG, Wn]noh: Street,
Doves, Mass U.S.A.
WITPC' R. E. ANDREW,
Lan-downe, Penna., US.A

97 Houston Road,

WIBBK C. W. E.KHARDT, Route 1, Box 67,
Ritzville, Wash,, US.A.

WIRLR C. P. Lispsay, 404 W, |lth, Kirk-
land Washington, U.S.A.

WITMF E, D, Seencex, PO, Box 142,
Salem, Oregon, U.S.A.

WENKI Fraskoix D, Rooseverr, 11, 924
Ford Building, Detroit 26, Mich., U.S.A.

WOHKXK P, R, NiLes,
Waupaea, Wis,, U.S.A.

ZBIZR |G3IKZR" I. 5. Davies,
Avenue, Winchmore Hill,

ZB2R G, C. WaLLis,
R.A.F. Gibrahar,

325 Center  Street,
19 Ridings
London, N.2I,

“B*™ 14, New Camp.

ZLIAQD V, T, CrossMman, PO, Box 23,
Tauranga, New Zealand,
- - -

DL2VK 22515743 Cpl, D, 5. F, Wnson, Ber-
In  Signal Sqguadron, British Force: Post
Office 45.

DL2XU 4048747 Cpl. F. 1. Burorss, OMC

Flight, ljsg‘ilmls Unit, R.AF, Sundern,

ALOR

DL2YX 4123791 1, J, Lawson, Cpl. OPS Me:s-
age Centre, No, 13 Signals Uniti, RAF.
Sundern, B.A.OR, 39

DLXZF B. F, STranGE, Berlin Signal Squadron,
B,F.P.0, 45,

WIEH R, K. Harmis, 108 Sunny Hill Lane,
Havertown, Penna, U.S.A.

WSRS E, C, Towssenp, 1714 Arlington Drive,
Corpus Christi, Texas, U.S.A.

WT7TMF E, D, Seescir, P.O.

RBox 142,
Orezon, U.S.A.
ZDACF

Salem,

Dr. HueH pe Guasvitie, P.O, Box
473, Accra, Gold Coast,
ZEUA R, G Tuompeson, PO, Box 43, Salis-

bury, Southern Rhodesia,

ZEUQ B, H. Coorir, § Peier House, Mon-
mouth Road, Avondale, Salisbury, Southern
Rhodesia,

ZEUT F, C. Parsons, P.O,
bury, Southern Rhodesia,
ZL2ADT W, CricHton Broww, 201 Moana
Avenue, Tahunanui, Nelson, New Zealand.

Box 384, Salis-

British Empire Receiving Stations

931 14420778 Cpl. D. A, Euwus, 62 Coy,
RASC LAD, REME, B.F.P.O. 45,
932 Capr. W, M. R, ArmsTRONG, ¢/0 Polce

HO Bridgctown, Barbados, B.W.I.
934 1. Wricir, 18 Devonshire Street,
Ghad)r Little Aden, Aden Colony,
Associates

B. A. Coe, 3 Fir Copse, Purbrook, Hants,

D. H. Puvies, Llangattock Mill Farm, Pem-
PerEgwm, nr. Abl.n,ml.nny Mon,

2753874 SAC M. SHEPPakp, Hur 657, Roman
Camp, R.A.F. Swoke Heath, Market Dray-
ton, Shropshire,

M, 1, R. Couen, 6 Woodland Risc, Welwyn
Garden City, Hens.

G. Hurtey, 2 Ahingdon Street, Bumham-on-
Sea, Somerset,

H. F, LAFFan,
cambe, lanc‘

J. M, H, TavLog,
Gate,

1A Westminster Road, More-

H.M.S, Ganges, Shotley
Ipswich, Suffolk.

THE following were clected at the Sep-
tember meeting of the Council : —

G2DYY tW. C. LonoMmaN, Broomficld House,
Woestgate, Cleckheaton, Yorks,
G2HFC Lowe, 7 DBellingham Avenue,

Wiean, Lancs.
217 Clee Road, Clee-

G2HOI  {F. Huwr,
thorpes, Lines.

G3IAIM L. 5. Wriont, 29 Lovel Road, Speke.
Liverpool, 19, Lancs,

GIAMF  tK. G. Tuomrsos, 226 Prospect
Road, Woodford Green. Essex.

G3IAQS ). G. Barnes, 5 Prospect Drive, Hale
Barns, Ches.

G3AUU fA. 1. Hui, 23 Horner Road, Taun-

ton, .
G3AY(Q fTK. Steap, 429 New Hey Road,
Salendine Nook, Huddersficld, Yorks,
G3IBBT +J. F. Hacon, 21 Marmion Road,
‘West Hartlepool, co. Durham.

GIBIC tE. J. Lawaence, 37 Onibury Road,
Handsworth, Blnmnuham. 21, Warwicks.
G3CLW W. J. Maclnnes, 83 Hillerest Road,

Bromley, Kent,

GIFUR 11, 1. G. Brown, 74 Humber Avenue,
South Ockendon, Fssex,
G3IEUZ A, Mogris, The

Camel, Yeovil, Som,
G3IFCB tE, D, MELVILLE,
Fulford Road, York.
G3IGRT E. W. E. Tavior, 99 Portland Cres-
cent, Stanmore, Middx,

Anchorage, Queen

8 Holly Terrace,

GIHGE 1T. H. A. Withers, 26 Carpenter
Gardens, London, N.21.

GIHC 1V. L. J. Deisevo, 27 Oxford Hill,
Witney, Oxon.

G3100 1. E. Tavior, 20 Asbridge Strect,
Liverpool, 8, Lancs.

GIIDO H. Marmin, ¢/o Bulford Post Office,

Salisbury, Wilts.

Bulford Village, nr.
D. 188 East Common

GiIsw K. CLARKE,
Lane, Scunthorpe, Lincs,

GHYK J. R, DOCKEaNL,
ston, Cambridge, Cambs,

GHYM R, ), Faoon, 74 Pinewood Green,
Iver Heath, Pucks,

14 Evans Way, Saw-

G3KBS N. Cour, Beare Street, Navland, Col-
chester, Essex.
GIKDE L. D, E. Liowr, 22 Chippenham

Avenue, Wembley, Middx.
GIKGX B. H. Lawrence, 33 Sweet DBriar
Grove, Edmonton, London, N.19,
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GIKIC R. A, Cuurck, Litle Winenham, nr,
Abingdon, Berks.

GIKMD T. W. Bass, 32 Whitmore Avenue,
Stifford Clays, Grays, Essex.

GIKNW J. S. Warr, 30 Tauenhoe Lane,
Bletchley, Bucks.

G3KPV J. R. Kireen, 94 Mildred Avenue,
Watford, Herts.

G3IKSC R. M. Tuwigy, 63 Swanlcy Road, Well-
ingborough, Northans.

GIKTW R, 'rm«u 12 Spotland Tops, Cut-

raic. Rochdale, Yorks.
‘Izmv 3508152, Block 44,

G3iKVI Cru, C.
R.A_F. Digby, Lincs.

GIKZY J. Ranmoxe, 56 Wild Strect, Bred-
bury, Woodley, Stockport, Ches.

GIKZZ F. 1. ForsTeR. 41 Marlborough Sircet,
South Shiclds, co. Durham.

GILCK D. J. Beaprorn, 77 Derwent Road,
London, N.13.

GILCV *N. 1, Gercory, 785 Harvey Road,
Alvaston, Derby, Derbys.

GiILDL R. J. Cookg, 128 Drayton Road, Nor-
wich, Norfolk.

G3ILDK Mgrs. D, Anmiony, 53 Swafford Road,
Ruislip, Middx,
GiLDT L. Bown, 16 Lowerficld Road, Mac-

clesficld, Ches.
GILEE G. L. Suareiry, 14 The
Flixton, nr. Manchester, Lancs.
G3ILED *G. L. Apams, 5 Byng Road, Tun-
bridge Wel's, Kent,

Crescent,

Gil EU D. Rosenoerc, 237 Edge Lanc, Livers
pool, 7, Lancs,
G4GC H. E. Cook, 70 Waltham Avenue,

Hayes, Middx.
HH tJ. WooDHousE,
Fleetwood, Lancs.

22 Darbishire Road,

GAOF tA. Rowesrs, Radiohm, South Street,
Maorton, Gainsborough, Lincs.
GAPX 1G. W. BELSEY, 131 Station Road,

King's Heath, Birmingham, 14, Warwicks.

GSSN 1N, W, Skinnek, 140 Broadway, |eigh-
on-Sca, Essex.

GSOX K. Hoekinson, 20 Nornh End Lane,
Malvern, Worcs.

GW2CPM W, B. Mansei, Franklin House,
Upper Frog Slm: Tenby, Pembs,, S. Wales.

GIIKXH Sor. GiFFo.n, Sgis. Mess, RAF.
Ballykelly, nr. ‘Limavady, co. Derry, N. lre-

32 Hawarden Road,
Pen

GMJ!HI;R R C. R|I.l‘ 12 Marchmont Road,

Edinburah, 9, Scotland. :

Oxenford House, St

GC3ILF) H. R. MESNY,
Lawrence, Jersey, Channel Isles.

Corporate Members, Overseas

(Licensed)
DL2ZY Cri, G. DALE, Signals Section, R.AF.
Gatow, Berlin B.F.P.0.45,
DLACN 1. ). Mt.mmorr Signal Division,
Berlin Command A.P.O.7 NY., USA
DLAOG /WSEDOM Carr, l-l Iv‘.urr'nr G-3 Div.
Berlin Command, A P.0.742 U5, Army.
HBYURS Max D HI:NSHI'.(, 49 Serveue, Gen-
eva, Switzerland,
MP4QAL 1. M.
Exploration Co,,
SPOBZ WIESLAW ZI0LKOWSKI,

TieaNey, ¢/o Shell Overseas
Doha Qater, Bahrein,
Box 7, Wroelaw

18, Poland. ]
VE2PZ tC. B. DOWDEN, 23 Sunny Acres, Baic
d'Urfee, P.Q., Canada,

VEIAL] R, §. Wurriee, 70 Renfrew Avenue,
Ouawa, Ont., Canada.

VOUN 1. P, Norje, P.W.D, Mpika, Northern
Rhaodesia.

VS2EB J. A, Nevieeg, 131c Pasar Road, Kuala
Lumpur, Malaya.

WOMH 1C. Coultas, Topping Road, Route
13, St. Louis 22, Mo., U.S A,

WIDBA T. F. ‘GeARY, Route 3, Box 237,
North Scituate, Rhode Island, U.S.A

WIMGU D. ). G, Jounson, 954 Leeds Drive,
North Bellmore, New York, U.S.A

W4LW R. R. Hay, 610 N, Buchanan Street,
Ariington 3, Virginia, U.S.A,

W6ITH D, RecisaLp Tisserrs, P.O.

Moraga, Calil., U.S.A.

WEIVK E. F. Haar, 16073 Tacoma Avenue,
Detroit 5, Michigan, U.S.A.

W900F C. W. Lek, 5504 Alba Ct, Green-

dale, Wis., U.S.A

Box

YU2ZDD  AntoNi  CRNOLATAC,
Zagreb, Yugoslavia,

YVSAE M. R. Botanos, P.O. Box 2558, Cara-
cas, Venczucla.

Buticeva S,

ZDXJAB t1. A. A, Browne, PO, Box 794,
Lapos, Nigeria.
5GO N. C. Houmaw, P.O. Hilwon Road,

Natal, South Alfrica.
AX4GF Smimsuon Lowan, 9 Ouwns Mansions,
West End Lane, London, N.

Corporate Members (British
Receiving Stations)

18450 TW. H. CHIPPERFIELD,
Ciatley, Cheadle, Ches.
21103 H. F. Sears, 9 Keildon Road, London,

S.W.11,

21194 R, W. Morz, 38 Wimbledon Park Road,
Southficlds, London, S.W.I8.

2:|I{05 R. Baskegr, 216 Westwood Lane, Welling,

cnt.

21106 N. 1. E. HacLov, 5 Harman Avenue,
Woodlord Green, Essex.

21107 J. B. Horg, 16 Ostericy Park View
Road, Hanwell, London, W.7.
21108 W. Cuanprer, 348 Hamsiead Road,
Hamstwead, Birmingham, 224, Warwicks.
21109 E, L, WhaeeLer, 244 Almners Road,
Lyne, Chersey, Surrey.

21110 1. T. Nixon, 7 Horse Market, Middle-
ton-in-Teesdale, co. Durham.

21111 P. Bass, 50 Cranleigh Street,

N.W.1.
21112 H. T. Joxes, 118 Mead Lanc Park,
Mead Lane, Chertsey, Surrey.

184 Kingsway,

London,

21113 L. Mosgson, 196 Holderness Road,
Hull, E, Yorks.
21114 A. R. Barrerr, 22 King George V

Avenue, King's Lynn, Norfolk.

21115 ], Lovecrove, 59 Zion Road, Thornton
Heath, Surrey,

21116 T. W. 1. QUARTERMAIN,
Purley, nr. Reading, Berks,

21117 D. P. Gonrary, 27 MNewlands Avenue,
Sunderland, co. Durham.

21118 K. R. Seratr, 207 Bois Moor Road,
Chesham, Bucks

Beecheroft,

21119 H. CLegs, New Lodge, St David's
Hospital, Siiver Street. London, E(I8.
21120 F. J. A. Gues, 19 Hillview Gardens,

The Hyde, London, NAW.9,

21121 J. W. Revewr, 344 Howlands, Welwyn
Garden City, Hens.

21122 H. E, Ipsotsox, 24 The Square, Poten
End, nr. Berkhamsted, Herts.

21123 N. KEeasTEIN, 70 Foulden Road, Stoke
Newinglon, London, N.16.

21124 R, G. Fraviu,, 141 Clyfford Road,

Rmslig Gardens, Middx.

21125 1. C. Seencer, 37c Shooters Hill
Road, Blackheath, London, S.E.3.
21126 8. Gault. The Park, Armoy, Bally-

money, co. Antrim, N. lreland,

21127 W, E. WirkinsoN, 37  Deshorough
Crescent, Maidenhead, Berks,

21128 J, B. Bivaiam, 71 Hillary Road, Tot-

teridge. High Wycombe, Bucks

21129 M. R, ScuLLion, 59 Sprmuﬂcld Drive,
ford, X,

21130 R. C. Swaw, 61 Abcrcorn Gardens,
Chadwell Heath, Essex.

21131 J. D. Hakes, 64 Stainton Road, En-
lield, Middx.

21132 H. 1. Payne, 110 Parklands Road,
Chichester, Sussex.

21133 W. G. WiLsoN, ' Maryville,” Hart-
ington Strect, Leck, Staffs.

21134 C. Aiwwsorp, 86 Firvale, Harhill, Shef-
hicld, Yorks.

21135 1. P. Arvowp, 8§ Idlcthorp Way, Thorpe
Edge, Idle, Bradford, Yorks.

21136 G, Stokes, 59 Hatherleigh Road, Ruis-
lip, Middx.

21137 N. H. Ray, 19 Ashicy Drive, Hanford,
Cheshire.

21138 G. H. VErraLr, 202 Manon Road,
Middicsbrough, Yorks.

21139 S. M. N. BrenmisH, 5 Church Street,
Marylebone, London, N.W.B.

21140 W. J. Bruford, M.T. Scction, R.A.F.
Boscombe Down, Amesbury, Wilts,

21141 W. L. Cwick, 28 Albion Road, Christ-
church, Hants,
21142 T. G. Rupp, 160 Ladbroke Grove,

N. Kensington, London, W.10.

21143 C. A. ApamsoN, 3 West Eaton Place,
Chelsea, London, S.W.1.

21144 P. R. DurmiN, 104 Buckingham Road,
Hampron, Middx.

21145 L. R. T. Hunt, ¢fo Overseas Visitors
Club, 3 Templeton Place, Earls Court, Lon-

don, S.W.5,

21146 R. E. W. Hamxny, 34 Foxbury Road,
Bromiey, Kent,

21147 L. Paamer, 21 Churchill Road, Lon-
don, N.W.5

21148 A, ). NGHAM, 33 Mcad Way, Brom-
ley, Kent.

21149 J. A. Bammasm, 174 Woodseer Strect,
London, E.1.

21150 G. McGimresey, 114 Hillfield Avenue,
Hornsey, London, NS,

21151 C. W. Hawmow, 21a Bishop's Avenuc,
Bishop's Stortford, Herts,

21152 D, Mavews, 7284 High Road, N. Finch-
ley, London, N.12.

21153 H. Wusoen, 20 Sefton Read, Chorlton-
cum-Hardy, Manchester, 21, Lancs,

21154 A, . Castik, 44 Liulcheath Road,
Selsdon, Surrey, 4

21155 S, WaGuorN, ¢fo 143 Bertram Road,
Enlicld, Middx,

21156 M, K. Stenson, 27 North End Avenue.
Portsmouth, Hants.

21157 H, Deaw, 21 Farrand Road, Hollin-
wood, Oldham, Lanes.
21158 J. A, WastaLl, Lillyput, Exelby, nr.

Bedale, Yorks,

21159 A, Bruck, 22 Whiclife Lane, Ripon,
Yorks,
21160 €. N, Bent, 32 Shelley Road, Luton,

5.
2tisl 1. B. Daby, 16 Frome Road, Trow-
bridge, Wils,

21152 J. L. WeLLs, 16 Dovecot Road, Edin-

burgh, 12, Scotland.

21163 D. R. C. Austu Radio Servicing
Flight, CNACS, R.AF. Shawbury, nr.
Shrewsbury, Shropshire.

21164 G, Luke, 31 Imperial Drive, N. Har-
row, Middx.

21165 H, Dawvies, Ballaglea, Ballamodha,
Iallasalla, Islc of Man.

21166 B, 1. Bestwick, 27 Quarrydale Road,

Sutton-in-Ashlicid, Nous.
21167 R, W. Lea, 8 Dormton Road, S. Croy-
don, Surrey.

21168 N. K. Rowmnsox, § Dove Lane, Dar-
wen, Lanes,
20169 B, L. JaMES, Maengwyn, Pantieg Cross,

Linndyssul, Cards., 5, Wales.

21170 R. Harny, 3 Beech Avenue,
sham Bay, Chichester, Sussex.

21171 A. A. Giienam, 79 Furze Plan Road,
Maidenhead, Berks,

21172 Maor €. F. Kirny, Christ’s Hospital,
Horsham, Sussex.

175 St

21173 8. ). PyEer,
Maorden, Surrey,

21174 W. Hooowron, High Ridge, Claremont
Avenue, Clitheroe, Lancs,

21175 S. J. Cox, 2 West Sureet,
Worcs.

21176 W. R. B. SPEAKE,
Waolverhampton, S:alls,

21177 D. F. Bowygk, 8 Mill Hall, Aylesford,

Kent.

21178 D. Ronnins, 28 Norfolk Road, Penn-
ficlds, Wolverhampton, Stafls.

21179 €. L, Newman, 69 Molesham Way,
West Molesey, Surrey.

21180 L. R, Cnurowit, WO's & Sgts. Moss,
Uniacke Barracks, Harrogate, Yorks.

21181 R, W. Camedon, 14 Weymouth Drive,
Glasgow, W.2, Scotland.

21182 tB. ?u'r-'. 1234 Bedford Count Mansions,
London, W.C.1.

21183 *D. Braven, 26 Hare Street, Gt. Pam-
don, Harlow, Essex.

21184 *C. R. Penpaep, 21 Rake Hill,
wood, nr, Lichficld, Stafls,

21185 =), R. Canvserr, 23 Redstone Farm
Road, Hall Green, Birmingham, 28, War-

Wi S,
21186 *J, B, CLArkE, 44 Moira Street, Leicester.

Brackle-

Helier Avenue,

Droitwich,

83 Bilston Street,

Burni-
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Corporate Members (British Empire B T. BEck. Weir Grange, Mill Lane, Henley- J. L.

Receiving Stations)

935 J, READ, ¢/o R.N, W/T Swuation, Dingli,
Mala G.C.

936 K. C. WHitTaker, Collcge of Technology,
Kumasi, Gold Coast.

937 R, 1. HERRAN,
5. Rhodesia.

P.O. Box 99, Umuali,

Corporate Members (Foreign Receiving
Stations)

262 K. W. WisEMaN, Socony-Mobil Qil Co.
(Producing Dept.). 42nd Street, New York,
N.Y., US.A.

Associates

1. N. Bamstow, 21 Thorpe Avenue, Thornton,
Bradford, Yorks.

B. C. Barker. 10 Fairhill Close, Fairways
Estate, Newcastle-on-Tyne, 7, Northumber-
land.

J. A. Bates, 115 London Road, Ramsgate,

Kent.

on-Thames, Oxon,

G. H. Bonp, 1 Church Road, Bishopsworth,
Bristol, 3.
T. W. C. Buss, 5 White Strect, Pennywell

Road, Bristol, 5.

R. E. G. G. ConnoLLY,
borough, Kent.

B. L. Dopge, 12 Eynsford Road, Seven Kings,
Essex,

Fair Hill, Hilden-

R. GErgARD, 31 Bleatarn Road, Offerion, Stock-
port, Cheshire.

J. C. A. Gimnson, 7 Strode Sireet,
Surrey.

E. Gorton. Magnolia, West Hill Road, Hod-
desdon, Herts.

G. Harron, 30 Baulefields Lane,
nr. Spalding, Lincs.

B. HORN, 6 FEast Street, Olney, Bucks,

P. JaCKSON, 28 St. Julian Grove. Colchester,
Esscx.

C. P. Joures, 47 Shepshed Road, Hathern, nr.
Loughborough, Leics.

S. F. Kanmoskr, 20 East Street, Olney, Bucks.

E. ). King, 15 Southhouse Avenue, Liberton,
Edinburgh, 9, Scotland.

Egham,

Holbeach,

Lawson, Shandwick, Bentinck Crescent,
Troon, Ayrshire, Scotland.

R. H. Marco, Hurlands Cottage,
Surrey.

J. F. PickeN, 440 Birmingham Road, Marl-
brook, Bromsgrove, Worcs.

R. F, Ricn, 212 Bedminster Road, Bedminster,
Bristol, 3

N. H. Ricwarpson, 174 Mansel Road, Wimble-
don, London, S.W.19.

J. D. L. Pricé, 21 Quernmore Road, Bromley,
Kent

Dunsfold,

R. 1. Rienagrps, Church House, Glyndgwr,
Blackmill, nr. Bridgend, Glam., 5. Wales.
G. M. Ringeway, 32 Ael-yv-Bryn Road, Cockeu,

Swansea, S, Wales.

M. R, Rouvsein, No. 5 Flaxfield Drive, Scver-
alle, Crewkerne, Somerset.
P. H. Scuorey, 66 Mount

Lincs.
1. W. WEsT, 11 Seymour Road, Hampton Hill,
Middlesex.

Street, Lincoln,

* Denortes transfer fraom Associare Grade.
t Denotes re-elecied.

New British Standards

Fixed Paper-dielectric Capacitors

B S. 2131 “ Fixed paper-diclectric capacitors for d.c., for

*use in telecommunication and allied electronic equip-
ment ™, is the first of a series of British Standards dealing
with components for telecommunication and allied electronic
equipment. The standard applies to fixed capacitors using
impregnated paper-diclectric and metal foil electrodes, and
suitable for d.c. operation_ with or without a small super-
imposed a.c. component; its requirements are applicable to
capacitors of equivalent performance having other dielectrics.
The capacitors covered by the standard comprise a range
from which may be chosen types for use over almost any
desired range of temperature and humidity. In this way,
widely varying conditions of use are catered for, extending,
for example, from use by the Services under extreme con-
ditions to domestic-receiver use in temperate climates. Capaci-
tors suitable for different uses are identified by an indication
of the temperature category and humidity classification.

The use of the standard requires reference to B.S, 2011
*‘ Basic climatic and durability tests for components ”, which
fully describes the range of tests to which components may be
subiected. in accordance with the requirements of the stan-
dard specifications for the individual component. The object
of the tests on components is to establish as far ds is
possible under laboratory conditions: —

(a} Their suitability for use over stated ranges of tempera-

ture and humidity :

(b) Their ability to withstand specified conditions of
mechanical shock, such as are to be expected in transit
or under operation conditions;

(c¢) Their ability to withstand normal assembly processes
(e.g. soldering) attendant on their incorporation in
equipments, without detriment to (a) and (b) above.

Some tests in the standard are accelerated tests, or tests
under conditions which may represent or even exceed the
most severe conditions of use. Such tests establish arbitrary
standards of quality, but they cannot be held to give positive
information on anv performance beyond or outside the test
periods or test conditions.

It is intended at a later date to add a further part to the
standard which will specify standard sizes, ratings, etc., of
the capacitors.

Copies of the standard may be obtained from the British
Standards Institution, Sales Branch, 2 Park Street, London.
W.1, price 3s. 6d.

The Design of Electrical Apparatus Having
Double Insulation

THE normal method of protection against electric shock for
all electrical appliances used in the United Kingdom is

R.S.G.B. BULLETIN OCTOBER, 1956

the connection of the frame or exposed metal parts of the
appliance to earth. In recent years there has been a tendency
for an alternative method known as ‘‘ double insulation " to
be used. This method is particularly useful where a satisfac-
tory connection to earth cannot be arranged, and it appears
probable that the use of double-insulated appliances will
mcrease.

. The purpose of a memorandum_which has now been
issued by the British Standards Institution on the * Design
of electrical apparatus having double insulation ” is to explain
the principles involved, and it is intended primarily for the use
and guidance of B.S.I. Committees, It is, however, likely to
be of interest to all designers, manufacturers and users of
electrical appliances.

Section One gives general notes on protection against
electric shock. Section Two deals with the design of
double-insulated appliances and the various forms in which
double insulation can be used.

The use of double insulation as a protection against electric
shock instead of the method o ing which is normally
required, has been recognised by the Regulations for the
Electric E%t:li;ment of Buildings issued by the Institution of
Electrical ineers, Frovided that the double-insulated appli-
ance is the subject of an appropriate British Standard which
has been approved for the purpose of the Regulations.

Copies of the memorandum may be obtained from the
British Standards Institution, price 4s.

The Use of Electronic Valves

PART 3 of British Standard Code of Practice CP.1005,

1956, *“ The use of Electronic Valves," covers require-
ments for photo-cells, transmitting valves and cold-cathode
gas-filled valves and gives information, additional to that in
Part 1, on photo-cells, transmitting valves and cold-cathode
gas-filled valves; and on the more common aspects of the
use of electronic valves, such as; ratings, mountings and
temperature. Specific aspects of the subject of which the fol-
lowing are examples, are also dealt with: modulation-fre-
quency response and relative spectral-response for photo-cells;
means of ventilation and coohng for transmitting valves; and
ionization and de-ionization in cold-cathode gas-filled valves.

The new part should be read in conjunction with the re-
commendations for all electronic valves contained in Part |
of the Code of Practice which was published in 1954 together
with Part 2.

Reference is made in the document to the possibility of
danger arising from X-radiation from valves operating at high
voltages.

Copies of the Standard may be obtained from the British
Standards Institution, Sales Branch, 2 Park Street, London.
W.1, price 3s. each.



For Your Bookshelf and Shack ...

R.5.G.B. PUBLICATIONS

A Guide to Amateur Radio (Sixth Edition)
Price 2/6 (by post 2/10)
R.S.G.B. Amateur Radio Call Book
Price 2/6 (by post 2/10)
Certificates and Awards - Price 2/6 (by post 2/10)

* * *

Valve Technique - - - Price 3/6
Simple Transmitting Eqmpment - Price 2/-
Transmitter Int:rference - - - Price 1/3
V.H.F. Technique - - - Price 1/~

Special Offer. Members may purchase the set of
four booklets for 4/6 (post paid)

AMERICAN PUBLICATIONS

Orders for the lollowing American publications can only be
accepied from residents in the United Kingdom and British
Empire. Prices guoted include cost of postage and packing,

*Radio Amateur's Handbook - - - 32/~
(A.R.R.L.)

*Mobile Manual for Radio Amateurs - - 24/6
(A.R.R.L.)

*Antenna Book, 7th Edition- - - - 19/~
(A.R.R.L.)

*Radio Amateurs’ Mobile Handbook - - 18/-
(Cowan Publishing Corpn.)

*Single Sideband for the Amateur - - 14/-
A.R.R.L.)

*Single Sideband Techniques - - - 13/~
(Cowan Publishing Corpn.)

“Hlnts(‘:nd Kinlu (Volume V) - - - 10/-

*Course in Radio Fundamentals - - - 10/~
(A.R.R.L.)

*How to become a Radio Amateur - - 4/6
(A.R.R.L.)

‘LearnlngRtheLRadlotelegraph Code - - 4/6
(A

QST (A.R.R.L.)Yearly Subscription - 36/=

CQ (Cowan Publishing Coran Yearly

Subscription - s 44/-

*Usually available from stock, A!l prfcu for American
publications are subject to alteration without notice.

R.5.G.B. MEMBERS ONLY

Society Tie (all silk) - - - - - 16/6
Blazer Badge - - - - - - 7/=
Car Badge ?RS G.B. Emblem) - - - 5/=

Car Badge (R.5.G.B. Emblem with Call-
sign) (5 characters)t - - - 6/6
17/6

Car Badge (De Luxe Type)t - -
Call-sign Lapel Badges FS ch:ra:ters)f .
Rubber Stamp (R.5.G.B. Emblem) - - 7/6
Stereo Block (R.S.G.B. Emblem) - -
Miniature Pennants (R.S.G.B.)

10” long for bicycle - - - - 5/9

12” long for car - - - 6/9
Headed Notepaper (R.5.G.B. ) per 100
sheets - - 6f6

TDelhwy JJ wniu
MISCELLANEOUS ITEMS

Two Metre Zone Map - - - - &d.
R.A.E.N. Message Pads - - - - 2/-
Log Books (Webbs')- - - - . 4/~
All prices include postage unless otherwise siated.
R.S.G.B. Sales Dept., New Ruskin House,
Little Russell Street, London, W.C.1.

182

with the lev.v"
PANDA

ChOBEMMASTER

3-BAND MINIBEAM!

giving 10, 15 & 20 Metres

— ONE ANTENNA ONE FEEDER
approx. 4.5 db gain on 14 Mc/s
approx. 7.5 db gain on 21 Mc/s
approx. 9.5 db gain on 28 Mc/s

B/F 20-30 db.

Ag supplied to ULN. Geneva and US.AF, in LLK.
DELIVERY EX STOCK

STOCKIST AGENTS THROUGHOUT THE WORLD
(G42ZU Patent 33589)

Write for full details -

PANDA RADIO CO. LTD
16-18 HEYWOOD ROAD, CASTLETON, Nr. ROCHDALE
Telephone: Castleton (Rochdale) 57396  Cables: PANDA, ROCHDALE
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HENRY"S

(RADIO LTD)

5, Harrow Road, Paddington, W.2

PADdington 1008 /9 and 0401
OPEN MONDAY to SAT. 9-6. THURS. | o'clock

SEND STAMPS FOR NEW 1956 28-PAGE CATALOGUE

UNIVERSAL TESTMETER

Voltage D.C.: 0-5. 0-25, 0-250, 0-1.000 Volts. Vaoltage A.C.:
0-5, 0-25, 0-250, 0-1.000 Volts. mA D.C.: 0-I, 0-10,
0-100 mA. Resistance: 0-10, 0-100 k/ohm.

Highly Sensitive.

Operated by 13V, Penlite battery.

£5.l1.6 THIRTEEN RANGES

IN HANDSOME PLASTIC CASE
Size 3" « 1} 45"

TRANSISTORS

JUNCTION TYPE (Red-Spot)
OFFERED AT LESS THAN HALF-PRICE.

Designed for A.F. application up to 800 kc/fs and suitable for use
in Radio Control, Signal Tracers, Local Station Receivers, Oscil-
lators, Transistor Voltmeters, Microphone Pre-Amplifiers etc.

IO’- each.

(Tested and complete with Data and Circuits)

.B.  These Transistors may be used in place of Mullard OC71
or similar Transistors.

| R.F. TRANSISTORS (BLUE SPOT) 1.6 Mc/s I5/- each.

5-VALVE 3-WAVE-BAND SUPERHET
A.C. Mains 200/250 Volis. Latest Type Valves. Negative
Feed-Back. Spin-Wheel Tuning. Bandswitching and Radio-
gram, Size 11"x73"x44". Well-known Manufacturers

Product,
£9.5.0 carr 5/

“TELETRON " PORTABLE
TRANSISTOR SUPERHET
We offer all the ts
4 Transistors,
tiniature
Spenker, VIE
to buihd this &
Or as ahove with
Istors and 6 4 ellipt]
(AL camponents
!urullui ‘.n.; Hs
Or with o
<4 High Ih-u-t
Outpul

inchiting

[
s, h ull 'ip» lk!l
£10 10

TRANSISTOR PUSH-PULL
AUDIO AMPLIFIER

(1O M ELLEwaree

I“mlll llnnli'u-.h =Pull A

v o Pl
wred ||_|' W vl Dry Bt

tmthe,

tramplete fit of ,‘ar.a ineluding -1 7 ramsistors

and  wll wils

Speaker) ..

QUARTZ CRYSTALS

ental frequencics. 2 pin fin.
. to B0 (I steps of
s 1o BEAA ko /e, fin steps o

10/- -

Special price for complete sets of 80 or 120,
Above are guitable for re-grinding.
TYPE FT241A G4th harmonle Urystals, o

80 TYPES AVAILABLE "ll ‘Ih-
(in steps of 100 ke b
&

ALL BRAND NEW

in Lin, spacing

-\\' AILABRLE

FT24LA 200 ko 's.  10/- sach.
Crystal Holders for both Types 13 vach

TRANSISTOR SEGNAL TRACER
This Cirenit s designed for Andio, R.F,, and
LY. Prequency and Is ideal for the Service-
for checking all types of Sets including
T Powersdd by & volt Dry Hattery,
Miniature in construction,

Complete Kit wilth 2 Fransistors, Compovienls
and Pheoves aith Cleendt,. ... ..o .. 428

TRANSISTOR SQUARE
WAVE GENERATOR

This armngement  comprises an emitter-
coitples mlti-vibrator, and provides a square
wavelorm with excellent tmnsient charac-
teristion. The output provides two baxio
tones and o large numnber of harmonics
spreading through the a.f, spectrum.  Ideal
for signal tracing.

Complete Kit with 2§ ravsigtors and Com-
poenents ard .mur. 2 .. 200

U.S.A. INDICATOR UNIT
BC929A

lmwtuv with SRPL OB tabe and sel
eg—1 TGT, 2GHOOT, GG
condensers,

AXO6U,  velun Lnnlr\-h
Tdeal for ports ik
ense size 10kin,

66 - v nr FREE,

FERRANTI TESTYAC

High Speed Vacuum tester,
2004200 ALC.

£10 10 ©

GARRARD 3-SPEED MIXER
AUTO-CHANGER Maodel RCI10

AC, 200200 List price €14/13 .. Heand

£7/198 P.& B3

LATEST TYPES NOW IN STOCK

10/~ | EABCSO  10/- | 1205 5/-
19/~ | B ' 98
1% | K 86
11- | ECLSO 10-
10~ | PL8I 9/-
10- | FLAz 8-
11- | PYsl 8-
11/ | EM80 8-
- | 6X4 126
12/8 | Pysy 10-
10/- | PCCBs 12/6
10- | POPS2 1208 128
EF0 10- | 124U 8- | EFsg 12/8

61A INDICATOR UNIT

Containing VORST with
il 12-3]‘5“.44—&1'

Plus "o
Muirhen

M Dial.
4 K BRAND NEW
CASES B7/6. CARR. FREE.

1355 RECEIVER
Complete with 11 valves S-83P61 UG,
VU120, VROZ, AR specifiel for inexpensive
V.

In absolute pew conditton, 278, earr. 8-

I.O- 128, R.F, 26 25/
v W \\ITII\\I\h. Carr, <

P4
BRASND N

PYE 45 Mc/s STRIP
TYPE 3583 UNITS

“omplete with
SFG

INDICATOR UNIT TYPE I[BIA

s VORG1T Cathode Hay bin,
e with Mu sereen, 3

1oamd 1 574G f wire-
wonml  volune controls and tity of
realstors amd coudenyers,  Oferad BRAND

NEW dless relay) at 878, 1= 3/t cRrr.
** Radlo-Constructor ' seope cirenit ingluded,

SPECIAL REQUCTION FOR SETS OF VALVES

', TASGT (or LQEGT or 3QAGT). . 37/8 2t
~Bramd New Units) §/- cach.
eX-Hew units) B/ =ach

1L23/DD, P
ARG, DLY

'« 1ZRT
1‘..!!.\.(-'[' l"“l\;l-l 1280

CATHODE RAY TUBES
VCR138A WITH SCREESN £115 0
VOR139A, “lin. Tk,

Brand new in I!rlF.' nl cartons
(earr. free) . -+ £1 15 0

VCRO7. Guarantesd full T/A

ploture (enrr, 2/4) . ....ouiis £ 00
VOR517C. Guaranteed IIIIJ TV

picture. .. El115 0
MU-METAL SCREENS oy

VCRIT or 617. PP 1 10 0
Bin. ENLARGER for VOLROT or

11 S L LA W £ 17 8
VCRO7. slight ent-oll, Carr, 2. 15 0
3BPL. Brund new B El110 0

MINIATURE TRANSMITTING
STRII’ ‘“TYPE 81 "
t

h Valves
anid
wired

reniit.
£4.10/- completo

MINIATURE ILF. STRIP TYPE
''373' 9-712 ME

woniniature 1F,
:h

circuit,
ean Valvies Bla,

B
amiplete w with valvs
part of above squipment,

Thix LI, Htelp i
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BROOKES (Zysiz/s R.E.E.

f Communicators’
for 28, 56 and 144 Mc/s.

These modern compact and highly efficient
16 valve transmitter/receivers are for use on
110/230V a.c. in the shack or instantly
available for operation on 12V d.c. in the car.

Complete with crystal, m.c.
microphone, rotary convertor

mean DEPENDABLE and all cables erc. £65

I"I'equel'lcy contr: ol A.c. mains power unit in steel
@® [llusrrated above case. £10
is a Type O B Crystal AI.,!. Brookes Crystals are made 10 exact-
unit with a frequency ing standards and close tolerances. They =
range of 50-110 kc/s. are available with a varicty of bases and Send S.A.E. for Photo, H.P. Terms etc.
Frequency Tolerance in a wide range of frequencies. There is

+.005% of 1 Crystal 1o sui se—1
ar 208¢, "o et g R.E.E. TELECOMMUNICATIONS
Greenham Mills Works, Crewkerne, Somerset

BI’OOkES CTYStaIS Ltdo Phone Broadwindsor 377

Suppliers to Ministry of Supply, Home Office, B.B.C., ete EXPORT ENQUIRIES INYITED
181/3 TRAFALGAR ROAD, LONDON, S.E.I0
Phone: GREenwich 1828 Grams: Xtals, Green, London

NEW VALVES

From trade surplus ond ex-W.D, sources—all boxed and guaranteed

DETIY ... HG EYst :g:‘ri HEADPHONES
EB34 ... 2/6 KT3IC 978 FOR MARINE
EB91 J= KT44 T/6

EBC33 ... 8/6 RK34 36 EQUIPMENT

o Wl 3 s P
4/— OZ4 16 vessel in this

EFJ;A lifs 2C34 3/6 electronic age

'é;"iu sf: %ﬁi ;f: relies on Marine

EF80 B/6 5Z4 B/é

EF91 ‘}- 6AMG ai_ Communication

EF92 5/6 6BE6 B/- Equipment.

Our contribution

Matched Pairs. 6BWé @ 17/6 pr., KT66 @ 22/- pr., Y6 @
/6 is a specialised

“I‘ pr.. 807 @ 16/6 pr., EL32 pr.
bsolete Types, large range available, British and American. ;
Enquirles wllcome" . g 8. it " range of reliable
1", 75 ohm, shndar @ yd., lightweight Headphones which

A:rsp:ced @ 9d.
nwr ‘:;k; & r,p. 3, 197 rack mounting 200/250 S. G, Brown provide provide ships’ opera-

V.a.c. input, 3V @ 3A. and 225V. @ 100mA, out. 2 meters. | Hndphune: srd it

fully smoothed, set tested before despatch, condition fair, | tors with the clearest
7‘ each, plus 7/6 c. and p. jated equipment for all

known purposes. ossible reception of all
ortable type, will work oﬁ’ 12V, d.c. or 180/250V, a.c. at Broch Pq. P P
turn of :mr.:i! ideal for Mobile/fixed use, Output 250 V, 720 fociiirg sEneon : &
mA and 12V, Lt,, plus 110V, 10 mA stab, Complete with request. signals Morse or speech.

2 6X5s. vibrator, neon stab and set tested before despatch, % m
C. LAWRENCE (Dept. 4) S

£3 each, plus 7/6 <. and p.
131, WADDINGTON AVENUE, COULSDON, SURREY SHAKESPEARE STREET WATFORD HERTS
Post and packing 6d, Cash with order. Postal oniy_ Telephone : Watford 7241
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63/-

ONLY
PLUS 2/- FOR
Postage & Packing

EASY TO READ
WIRING  CHART

Jarv¢ SFARE Tjinre % CASH,/

EVERY HAM HAS A USE FOR THIS
MULTI-PURPOSE AMPLIFIER KIT!

The CHEAPEST 3-Valve Amplifier on the market—can be built in 2.3
hours WITHOUT previous radio experience ! High Gain, Megative Feed-
back and Ready-drilled Chassis which is not ' live." Ideal for amplifying
Grams, small P.A, Equipment, Baby Alarms, Office Intercom Sets, etc.

AND PARTS An ABSOLUTE BARGAIN at this price—get YOUR order in NOW to
LIST &d. ( Post Free) aveid disappointment ! '
. . - . . . . . . . . . . . . . . .
IDEAL FOR BEGINNERS,..A TRF

. Let us show you how simple a 3 Valve TRF Rezeiver can be
to make our way and how amazed you will be, Easy-to-Follow
instructions take the headaches out of construction. Hundreds
already working all ever the country. 109/6, plus 2/8 post and
packing.

A PROFESSIONAL JOB MADE SIMPLE
MNothing to lose—QOur MONEY-BACK guarantee covers you., Com-
plete parts available for the above receivers in Cream and Brown
cabinets, . . . Write today and get started on the fascinating Hobby
of Electronics.

OUR ** KNOW-HOW ' DIAGRAMS AND INSTRUCTIONS 1/- POST
FREE. SEND TODAY, SAY SUPERHET OR TRF.

SATISFACTION — OR CASH REFUNDED

Write NOW to Birmingham's Largest Walk-around Radio Stores!

Norman H. Field o.. 5,

* A REALLY
SELECTIVE
5-VALVE

SUPERHET

Our " know how ' shows you the easy way
to surprise friends with this superb Superhet,

Easy to read step-by-step instructions and

139/6

Diagrams. We guarantee it _to work, Only
e tools needed are Pliers, Screwdriver and P::‘::,a’;: ;,w
Soldering Iron. Packing

68 HURST STREET, BIRMINGHAM, 5 Tel : Midiand 3519

NOME RADIO OF MITCHAM

Special Offers

ROTARY CONVERTORS. Power unit type 104.

Output 230V 60mA. Input 12V or 24V. Price 21/-,

plus 3/- post.

RECEIVING UNITS, Type 25. With valves less |

crystals 15/-, plus 3/- post. [

TRANSMITTER UNITS, Type 22. With valves less

crystals 10/-, plus 2/6d. post.

ROTARY CONYERTORS. 12V d.c. input. OQutput

300V at 300mA. Size 9 in. x 44 in., 35/-, plus 3/-

carriage.

MODULATION TRANSFORMERS, Brand new

high-grade by famous maker, 45 watts, ratio 1:1.3

for parallel EL37s to parallel 807s. Price 10/-, plus

2/- post. i

EX-GOVERNMENT VALVES at 2/6d. each. S130P |

voltage regulator, TT11, EL32, EB}, EF39. Please [

add postage.

NEW ELECTROLYTICS. 16#F 450V miniature cans

2/-, 16pF 375V standard cans 2/-, 16aF x 16uF 450V

can 3/6d., 16sF x 32uF 350V can 3/6d. ‘
|
|
|

VHF TRANSMITTER/RECEIVER 1143, With
valves, relays, etc. Only a few at £2 10s. 0d. each

plus 10/- carriage.

Stop Press | The New Collaro Tape Tran-
seriptor is now available from stock. The |
latest Mk 11 model with 4 heads, three speeds, |
twin track, efc. PRICE £18 ‘

HOME RADIO (Mitcham) LTD.

187 LONDON ROAD, MITCHAM, SURREY, MIT. 3282. |
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'Morse Code operatil;g v 8

The essential qualification of a Radio Officer at sca, in the
air or ashore {s EXPERT MORSE OPERATING, The
Candler method of teaching Code either from ** scratch *'
or to get over that 20 w.pm, " hump " tw the classic
30 or more w.p.m, is known the world over, Thousands
of Radio Officers owe their present high positdon of
responsibility to their diligent study of the Walter H,
Candler System of Morse Training,

45 years of teaching Morse Code is proof of the efficiency
of this system.

-..as a PROFESSION

Careful thought is given by our Instructional Staff to
individual problems, and provided you study diligently and
follow our advice success in reaching the qualification
you desire is assured — we guaraniee this or refund
your fees.

Morse Key and Buzzer Seis of good quality on polished
wood base, 15f- 1o Candler students only,

The Presy carries an ever increasing number of advertise-
ments of positions vacant at good salaries for competent
Operators.

Send 24d. stamp for Payment Plans and Full Details of all Courses.

CANDLER SYSTEM CO.

55) 52b ABINGDON ROAD, LONDON, W.S.
Candler System Company, Denver, Colorado, U.S.A,

{ Dept.
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G2ACC offers you—
A NEW 10th EDITION OF OUR

ILLUSTRATED CATALOGUE

6d post free (ux onwy

56 pages, over 2,000 items, 135 photographic
illustrations and technical data on brand new
guarantced components and communications
reccivers from the leading manufacturers
including:—
Acrialite, Acos, Belling & Lee, Brown,
Bulgin, Brimar, Collaro, Cossor, Clix,
Colvern, Denco, Dubilier, Eddystone, Elac,
Elstone, G.E.C., Hunts, J.B., Marconi,
Mazda, McMurdo, Mullard, Q-Max, Radio-
spares, Raymart. Rothermel, Sorad, Taylor,
.C.C., Telcon, Woden, Westinghouse, etc.

In addition a complete list of Amateur Prefixes.
Zones and Countrics list, make this a very
valuable reference book.

Backed by Speedy, Reliable and Efficient Service
Brochures available free of charge on all Eddysione
Communications Receivers including the new Amateur

Band Receiver * 888
Southern Radio & Electrical Supplies
So-Rad Works, Redlynch, Salisbury, Wilts.
Telephone : Downton 207.

S.L.16. DRIVE

RETAIL PRICE 11/6

A general purpose slide rule drive for FM/V.H.F. units,
short-wave converters, etc. Printed in three colours on
aluminium, with a 0-100 scale and provision is made for
individual calibrations. Travel of pointer 4jin. Scale
plate 7in. x 4}in. Scale aperture Stin. x 14in.

5.L.15. DRIVE RETAIL PRICE 25/¢

A complete kit of parts for the construction of the
Jackson S.L.15 drive, scale calibrated for the
aﬂﬂu‘ F.M./V.H.F. band.

i N\ Write for our illustrated Price List:—

) ) JACKSON BROS. (LONDON) LTD.
= . .

¢ KINGSWAY WADDON SURREY
Telephone: CROYDON 2754-5

The NEW MINIMITTER

de luxe transmitter

NEW Styling—Choice of Two-Tone, Silver-Grey
Hammer Finish, or Standard Black Crackle.
NEW Performance—Latest  circuits giving maxi-
mum efficiency.
NEW Function—A.M. or F.M, Telephony at the
turn of a switch (optional).
A complete Table Top, Full Power Transmitter, in
One Unit, at the world's most reasonable price,
Our aim is to give the Amateur the finest equipment
at the lowest cost. Nothing has been sacrificed in the
way of performance, the New features have been
added, but the price is still Only 88 Gns. Complete,
ready to operate.
Very attractive Hire Purchase arrangements are available.
WRITE FOR FULL DETAILS TO:;—

THE MINIMITTER COMPANY

37 Dollis Hill Avenue, London, N.W.2 Tel. PAD. 2160

H. WHITAKER G3S)

COURT ROAD, NEWTON FERRERS
SOUTH DEVON

Precision Crystals of all Types

AMATEUR BANDS

We can give immediate delivery from stock
of practically any frequency covering the
entire amateur bands and model control
band. 100 and 1000 kec/s for frequency
standards from stock.

We will be pleased 1o quote for any fre-
quency in the range 500 kc/s to 18 Mc/s
fundamental frequencies, overtones or har-
monic generators, in a wide variety of bases.

-~ H. WHITAKER G3SJ

| Contractors to the War Office, Air Ministry, Post Office |
' and Government Departments the world over.

‘ A.R.B. Approved Tel.: NEWTON FERRERS 320
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Communications Receivers etc.

R.C.A. AR.BE.LF and AR.OI D, from . £50
Eddystone  680.X ves . £BS
Marconi CR.150, "2.60 Mc.fs with power unit £60
Hallicrafters SX.28 - . £50
Hallicrafters $.36, U.H.F AM/FM, 2B-143 Mc/s ... £50
Eddystene 750, 500 kds-!l Mc/s, excellent .. £48
Hallicraﬂeri $.27, U.H.F, AMIFH 28 143 Mc/s ... £40
Type U.H.F.. AM/FM, 0-150 M Mefs ... e E35
National NC 200.XA, 550 ke 1-30 Mc/s we £35
Matienal NC.120, 540 kefs-30 Mcfs .. £35
Mational H.R.O, Senior, with five coils and pow:r pack £31
R.C.A. AR, T?E 540 kcfs-31 Mcfs ... £31
National H.R 0 Junior, with set of nine “coils ... £26
Marconi CR,100, 40-420 ke/s and 500 kefs-30 Me/s... £25
Hallicrafters, Skrrider 23, 540 l(c.rl-ld Nch . £28
Eddystone S.640, 1.7-32 Mc, 6% as £22
Type R.208, 10- 60 Mc/s £20
Eddystone 358X, complete with nine coils and power

pack, 90 ke/s-30 Mc/s e £20
Hallicrafter 538B 550 kcfs-n Mch add: £20
BC.348, modified for mains operation ... £18
Type R107 receiver £16
BC-639A receiver, 100-150 Mc/s, origimal ... £15

Our H.R.O, list of coils, receivers, power units, etc.. gladly
sent on request.

WE WILL PAY £30 FOR BC.221 FREQUENCY METERS |
IN GOOD CONDITION. Many other items required for
cash. Part exchanges a pleasure.

Taylor Oscillosco Model 30, working order.. £10
Marconi Valve Yoltmeter, Trpe TF.42 P - &
Avo Model 7 Multi-range meter £15
Stroboscope, mains operated, speed nn e 600-|4 500 rpm £20
Marconi  Signal Generator. I’rpc G £25
Advance Signal Gen,, q T 5 250 ,l' we £35
Homelab Signal Gen., 0, 100 kc;-.mo M:ll £é
Caniage is extra on all items.
RADIO TELEVISION & INSTRUMENT SERVICE

184 GROVE GREEN ROAD, LEYTONSTONE, LONDON, E.ll.
Taleph : LEY! O e

AMERICAN TRANSMITTER CABINETS. & ft high x 21" x 20" totally
enclosed, full length rear door with bolts; standard 19" rack sides
drilled and tapped, £8 (20/-), P.O. RACKS deluxe 19" wide x 3" x 14"
channel sides, drilled and tapped 3 ft high 40;" (10/-);: § fe 70/-
(12/6): 6 fr, B0)= (15/-): 7 fr, 90/. (20/-): 5 ft standard, angle
sldn:. 45/~ (12/6). AMERICAN TRANSFORMERS Best quality totally

ed H. V Test, all 230V input. H.T, 1025V c.t. 450 mA, 7" x 6"
X P sr;s 7/6). Fil. (1) 5V 6A c.t. (2) 5V 3A c.t. (3) 5V 3A c.t,
(4) 4V 25A, 20/- (5/-) Fil. (1) 6.3V BA (1) 6.3V 1.BA (3) 6.3V
1.4A c.t.. 20/- (5/-) Fil (1) 6.3Y 3A c.t. (2) 6.3Y¥ 3A ct. (3)
6.3Y 3A ct. (4) 6.3V 1.5A, 20/- (5/-). AMERICAN CHOKES,
I1IH 275 mA 90 ohms, 15/- (5/-), AMERICAN POWER UNITS.
Rack mounting, fine quality. lnpul 230V a.c. Output 800V 425 mA
fully smoothed with 4 x 5Z3 valves; | cwt, £9 (20/-*). AMERICAN
10 ft DISH PARABOLIC AERIALS with 700 Mc/s dipole on 20 ft
mast with full rotation and fittings, £20 (Special). Amount in
brackets is Carriage England and Wales. * Includes 10/. returnable
case, VYast Amount Ham Equipment—Full lists available,

P . H A R R I S ORGANFORD, DORSET Lychstt Minster 212

SMITH’S of EDGWARE ROAD

Manufacture a full range of 4.sided Blank Chassis of 16 Gauge
hali-hard aluminium,
Size (in)  Price  Size (in)  Price Size (in) Price Size (in)  Price
6 x4 x2 §/- Ix8x2: T/ 13x 8x27 8/10 15x10x2¢ 10/6
7 x5 x2 5/6 10xBx2} 7/10  12x 9x1 2
Bix5ix2 6= 12x5x3 7/11  14x 7x3 976 [17x10x2} 11/3
|0 x4 x2§ ‘f‘ |1x7x2 B/ 13x10x21 9/9 17x 9x3  11/6
9 x7 x ||x8x1 8/3 14x10x24 10/-
12 x4 xZi ‘HD |0x3x3 B8/é 12x10x3 10/3 17x10x3 12/3
Other sizes pro rate plus 2/6. Keep this list for reflerence.
Panels cut to any size 4/- per sq. ft. and pro rato. Special discounts for
quantities of the above. Prices include postage and packing (U.K. only)

H. L. SMITH & CO. LTD.

Combonent Specialists since brondrasting started
287/289 EDGWARE ROAD, LONDON, W.2
Teleph Paddi 5891
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EXCHANGE AND MART SECTION

ADVYERTISEMENT RATES. Members' Private Advertisements  2d.
per word minimum charge 3s. (All capitals, &d. per word, mini-
mum charge 9/-). Trade Advertisements 6d. per word, minimum
charge 9s. (All capitals 1/- per word, minimum ch;rge 18/-).
Write clearly Mo responsibility accepted for errors, Use of Box

number 6d. extra, Send copy and remittance to National
Publici Co. Ltd., 36.37 Upper Thames Street, London, E.C.4,
22nd of month ptecadlng date of issue,

ABSOLUTELY new 144 Mc/s fixed/mobile 153W. transmit-
ters complete crystal, valves. All-enclosed, compact. wrinkle-
finished cases: ideal below dash. Hamlike price: c.w.. £18,
c.w./phone, £37. A.c. power supplies for shack use, £10710/-.
GW2FUD, Gwenarth. St. David's Road. Cacrnarvon, {14b

ARS8D Receiver with instruction book, excellent order, £38,
buyer to collect. Very large qu.mmy ol new components
for disposal. Send sa.e. for list. GO6PD, Old Lane. Kneb-
worth, Herts. (141

ARSSLF fitted replacement mains transformer and choke,
prefer buyer collects, £35. BC22IAA with a.c. power unit,
£15, CIX(XVV 24 Campden Road, Gloucester, (137

BORROW or buy Q.S.T. April 1955, Box No. 129. The
National Publicity Co.. Lid., 1(1,(1'.-' Upper Thames Street,
London, E.C4. ( (129

CLEARING : Transmitter—813 final—nceds attention, new
R.C.A, 813 spares, TZ40s, 866s. cle; BC 453; modulators:
power packs; transformers: chokes, cte. Your offers pleaqc
callers only, 9 a.m.-5 p.m. weekdays — 40 Union Slrcct
Wednesbury, Staffs, Phone Wed. 0636, (125

COMMUNICATIONS Receiver, Eddystone S640. as new.
cost £47. With speaker, price £24. 20 Nelson Road. Green-
wich, Gre. 1619. (124

CRYSTAL frequency adjustment service, Your erystal pro-
cessed up to 100 ke/s shift, 7/6; greater shift undertaken at
reasonable mf.ma-scd cost. Cahhranon only, 4/-. Certificate
ol accuracy ﬁdppht.d with all units and calibrations. Hamrad
Wholesale, 348 Portobello Road, London, W.10. Lad-
broke 3143, D

EDDYSTONE S640 for sale. good condmon “Modifications
_al.thlluui oscillator, 615 BFO, RF/AF oscilloscope output,

17/10/-, Callers welcome or s, a.e. G3GPB, 4 Clifton Villas,
London W.9, (136

EDDYSTONE 640. As new with handbook. £16 10/-. car-
riage paid. R. D. Charlton, 74 Court Way. Twickenham,
Middlesex. (143

EDDYSTONE 659, although six years old, almost unused.
What offers 7 Box No. 145, The National Publicity Co..
Ltd.. 36/37 Upper Thames Street, London, E.C.4, (145

EDDYSTONE 680 X Communications Receiver complete
with external speaker. Brand New, and Guaranteed for 12
months, £100. B.R.5.21024, Reeves, ‘4 Cll,mmlﬁ Road, Yard‘
ley. Birmingham, Tel.: Ste. 3195/425

FOR SALE all the following items in ;,oocl condition, 1w0
metre c.c, convertor with two 6AKS stages, £3. HRO and
.p. complete _with all bandspread coils and steel cabinet
i rec wired, £25. Radiocralt transmitter 6L6/807 complete
with 7 Me/s crystal, £2, Selection 7 Mc/s crystals, 4/- each
and holders, Model 7 AVO, as new, £12. TBY 8 Transceiver
and instruction books, £3. Prop. Pitch motor battery or mains
driven, suitable for beam, £3. PP 6L6 modulator, 20 watts
ud. output, £12. 832 wvalves. £1 _cach, Two 12V miniature
blower motors, £l each. Two Generators 12V inpul. one
400V 100 mA_out, other 500V 75 mA out, £3, o.n.0. Mains
Transformers 200/230V input, 1000-0-1000 oul{)ul and another
350-0-350 out, £1 each. Sclection meters, valves and relays,
ask for what you want. Bartlett. GSQA, 53 Birchy Barton
Hill, Exeter, (135
FOR SALE: matched pair 805s., £3; also pair 872 recti-
fiers, £2, A, Routhorn, 1 St. Benets Grove, Carshalton,
Surrey., (146
LABGEAR Wide Band Multiplier Unit, 5/-. Panda low
gnl‘ﬁ filter, 30/-. S640 with speaker and S meter, £20,
uper top band rig with c.r. monitor. Write or call, details
89 Staines Road, Feltham, Middlesex. (140

(Continued on page 158)
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EXCHANGE AND MART SECTION (Cont.)

METALWORK.—AIl r.yges cabinets, chassis, racks, etc., to
your own specifications. Philpott's Metal Wor'ks. Ltd. (GdB%
Chapman Street, Loughborough. - (55
MINIFON Pocket wire recorder, leather case, complete 2
microphones (wrist and lapel), 2 transformers, 9 hours wire,
erfect condition, original cost £132; £70 o.n.o. Box 131,
he National Publicity Co., Ltd., 36/37 Upper Thames
Street, London, E.C4 B o (n
PANDA PR-120-V, ATU, Low Pass Filter, Spares, etc., £).
ARSSD with speaker, £48. 80m SSB Exciter with BC22
v.f.o. and power pack, £20. Hunts RC Bridge, £7. Cossor
12 in. TV/Radio (Holme Moss), lens and filter, £18, G3ITI,
Branston, Harwood Road, Collingham, Wetherby, Yorks.

PATENTS and Trade Marks. Handbooks and advice free.
Kings Patent Agency, Ltd, (B, T. King, GS5TA, Mem.
R.S.G.B., Reg. Pat. Agent), 146a Queen Vicloria Street,
London, E.C.4. Phone: City 6161. 30 years’ refs. (98

QSLs and log book (P.M.G. approved). Samples free. State
whether G or B.R.S. Atkinson Bros., Printers, Looe,
Cornwall. = (400
RESISTORS 80¢ carbon for antenna match. 8/6, postage
included. G3FQH, 15 Victoria Avenue, Cleckheaton. (1

R1155N with built-in crystal calibrator and o_ulgut stage. This
model covers 160 meter band. Less power pack and speaker
£12/10/-. Lyon, 2 Halsey Street, London, S.W.3, (133

TWO complete volumes, bound, 1.R. Bulletin. April 1937
o June 1938, .!ug 1938 to June 1939; exchange for gear,
or offers to (G3KMH), Woodbine Terrace, Hexham,

Northumberland, = - (127
VALVES from 2/- each, really genuinc bargains. See my
advert in September BULLETIN — s.a.e, [or list — Jeapes
(G2XV). (113

WANTED BC610 Hallicrafters, E.T.4336 transmitters, and
sparc parts for same, Best prices, P.C.A, Radio, Beavor
Lane, Hammersmith, W.6. (626
WANTED: HRO coils, receivers, power packs, AR88Ds,
ARSSLFs, SX28s, BC348s, AR77s, and many other types.
also laboratory test equipment and R54/APR4, TN17, TNI8
and TNI9 units. Details please to R, T. & I. Service, 254
Grove Green Road, Leytonstone, London, E.11 (LEY 4986).

WANTED: Three power packs, or separate transformers,
chokes, etc., for approx. 1000V to 1250V at 250 mA.
Around 800V at 250 mA. Another at 350V to 400V., 150
mA. Also U.M.3 wransformer. Details, Jowest prices, GEDC,
463 Colne Road, Burnley, Lancs. (144

IMPORTANT NOTICE
All Exchange & Mart advertisements must be sent  with
remittance made pavable o:

THE NATIONAL PUBLICITY CO., LTD.

16-37 Upper Thames Street, London, E.C4.
The Society and its Advertisement Manager cannot intercede
in any matters arising from advertisements appearing in this

section,

APPOINTMENTS SECTION

Situations Vacant

INSPECTOR OF WORKSHOPS rcquired for BROAD-
CASTING DEPARTMENT, GOLD COAST LOCAL
CIVIL SERVICE, for onc tour of 1824 months in_ first
instance. Consolidated salary scale £1,019 rising to £1.259
a year with gratuity at ratc of £100/£150 a year. Outht
allowance £60, Free passages. Liberal leave on full salary.
Candidates must have up-io-date knowledge broadcasting
equipment. Should have at least ten years’ experience work-
shops practice in_radio including five years in large broad-
casting organisation, preferably B.B.C., or five years in
large manufacturing firm in radio induslr&. Write to the
Crown Agents, 4 Millbank, London, S.W.l. State age,
name in block letters, full qualifications and experience and
quote M2C/41020/RC. (126

188

APPOINTMENTS SECTION (Contd.)

RADIO ENGINEER required by TRINIDAD GOVERN-
MENT Wireless Branch, Works and Hydraulics Department
for two years in first instance. Salary scale (including pre-
sent temporary allowance of £30) equivalent to £780 rising
to £1,250 a year. Commencing salary according to qualifica-
tions and experience. Gratuity at rate equivalent £100/£150
a year. Outht allowance £60. Free passages. Liberal leave
on full salary. Candidates should be A.M.}_Bri(.)l.R.E. or
possess C. & G. Full Technological Certificate in Tele-
comms, Engineering. They should have had experience in
Wircless Station Management and Organisation, Write to
the Crown Agents, 4 Millbank, London, S.W.1, State age
name in block letters, full qualifications and experience and
quote M2C/41953/RC. (132

WIRELESS OPERATOR MECHANICS required by FALK-
LAND ISLANDS DEPENDENCIES SURVEY for service
at isolated British Bases in Antarctic, Must be able to
transmit and receive morse at 20 words a minute (plain
language or code) and be capable elementary maintenance
wireless transmitling and receiving equipment. Salary ac-
cording age in scale £330 rising to £420 a year with all
found, mcludm§ clothing and canteen stores. Keen young
men, between ...0 and 30 years required, preferably single,
of good education and high physical standard with genuine
interest in L[Jnl'a.r research and travel willing to spend 30
months under conditions testing character and resource.
Write to the Crown Agents, 4 Millbank, London, S.W.I.
State age, name in block letters, full qualifications and ex-
perience and quote M2C/41540/RC, (128

WIRELESS OPERATOR MECHANIC required by FALK-
LAND ISLANDS DEPENDENCIES SURVEY at Port_Stan-

ley for one tour of three yecars in first instance. Salary

according to age in scale (including Expatriation Pay) £400
rising to £500 a year, Gratuity £70 a year. Candidates, pre-
ferably with P.M.G, 2nd Class Cert., must be SINGLE
and between 20 and 35 years of age. They must be able
to transmit and receive morse at 20 words a minute (plain
language or code) and be capable clementary maintenance
wireless transmitting and receiving equipment. Write to the
Crown Agents, 4 Millbank, London, S.W.l. State age,
name in block letters, full qualifications and experience and
quote M2C/41937/RC. (130

WIRELESS RECEIVER STATION SUPERINTENDENT
recgnred by IRAQ POSTS AND TELEGRAPHS DEPART-
MENT for three years in first instance with Provident Fund
benefits. Salary and Cost of Living Allowance equivalent
to £1,800 a year. Additional allowance up to £48 a year for
married men., Free passages. Liberal leave on full salary.
Candidates, prcfcrgbir single, should possess P.M.G, Ist
Class_Cert._or equivalent and should have had considerable
c\a\(fp_cnencu in handling commercial wireless telegraph traffic.

rite to the Crown Agents, 4 Millbank, London, S.W.1.
State age. name in block letters, full qualifications and ex-
perience and quote M2C/41961 /RC. (147

TOUGHENED
LIGHT-ALLOY TUBE

Just the job for your new mast—
especially the G4ZU Beam or similar
Size 13} OD x 7G, in lengths of 20, 21, 22 ft.
cw.0. 4/3 PER FOOT. DELIVERED U.K.

Couplers for joinirg two or more lengths 6/= each

A. E. WHITE G3HCU
408 High Road, S.W.16 STR. 4289
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R.S.G.B. BULLETIN

(Published mid-monthly)
Display Advertisement Rates

FULL PAGE 43 .
Type Area: Bin. %X 6% in. £20 . 0 0
HALF PAGE o Xl
Type Area: Across 3fin. xs{ in. £ lo . 0 . o

Upright Bin.x 3 in.

QUARTER PAGE
Type Area: 3jin.x3in

EIGHTH PAGE...

Type Area: I in.x3in.

£5: 0:0
£2:10:0

Rates for insets, Special Positions and 2-Colour
Advertisements for Front and Back Covers,
quoted on request,

Date for Copy and Blocks is the 20th of month preceding
date of issue or & days earlier if proofs are required.

All blocks must be supplied mounted.
Screen: Cover positions 120. Text pages 100.
All Communlcations to:

Horace Freeman, Advertisement Manager,
R.S.G.B. Publications
NATIONAL PUBLICITY CO.,, LTD.
36-37 UPPER THAMES ST., LONDON, E.CA

Central 04734

Telephone :

EDDYSTONE

Communication

RECEIVERS

Model B40A illustrate.

—

Cash Prices and Special Credit Terms.

5 8 Monthly
Model Cash Price Deposit payments of
820 €38 0 0 4 8 i4 3 &
B40A £55 0 0 £6 8 4 ié 8 4
750 £78 0 0 £y 2 £ 2 0
680X £120 0 0 £14 0 0 £L14 0 @

Carrioge paid pzr passznger train,

Model B40A, is for A.C. or D.C. 110/250 ¥ ma!m‘ it especially suit-
able for universal use. 750 and 680 110/240 & The wery
large tuning dials are clearly marked wit: band wrud logging. Silky
gear driven flywheel loaded tuning me:hmnm These sets are the
choice of the discerning prof users. Descriptive
liserature gladly forwarded. Latest Eddyltnnt Component Catalogue 1/-,

The
Eddystone
Specialists

SERVICES LTD,

55 COUNTY ROAD, LIVERPOOL, 4
Telophone : AWNTREE 1445 ESTAB. 1935
Branch Address: MARKET CROSS, ORMSKIRK

AERIAL FITTINGS
Designed for 'V IBANDS 111 & 1
Also FM RADIO AERIALS

All fittings are die-cast from h%h quality aluminium alloy.
Included m our increased range of fittings are insulators to suit

. “ In.line '* type aerials, masthead fittings, reflector
rod holders Band IIl to Band | mast couplers. Write for
our fully illustrated catalogue which contains construction hints
and useful formulae to help you in making your own aerial.
Send /- P.O. to cover the cost of postage ani

catalogue to:—

Fringevision Ltd.
| ELCOT LANE, MARLBOROUGH, WILTS. "8 |

CABINETS for EQUIPMENT, SPEAKERS,RECORDS

.WH!; ,r;u: fully illustrated catalogue
A. L. STAMFORD

(Dept P28) 20 College Parade,
Salusbury Road, London. N.W.6

MORSE KEY

(U.S, manufacture) ... 7f- cach

HIGH RESISTANCE HEADPHONES )
2,080 ohms. Brand New. Ex W.D. boxed, Type D.H.R.
15/= per pair postage 1/

LOW RESISTANCE HEADPHONES
Brand new, Ex W.D. boxed, l\rn.( LR,

v per pair postage 1/-
JOHNSON'S VARIABLE ('UNI)I-ZNSI-I[I TYPE 500
E20 single 500 pF 2,000 volt. 9/- each.

SPARE PARTS FOR AR 88-D. & L.F. Each
Mains transformers ...oooovemririimrimi s £4

Outiiit tROSIOTIMBIE .. oovmmssrervisburanssivsesis sissinvass 30/-
Filter GHOKRE «iiseiiosmmsssmumicaasrssnysprasiorios e 25
LR, AransBomnIers ... msisuninssnss sisviseassns 15/-
VRO, transformers ............c.cocvmmsvinnvensss ‘, 15/-
Main Variable Condenser ............ccccccveeiemiinrineinns 35/-
Block condenser 13 x 4 ;J' 25/6
Band switches .......ccccooeneinrnans 37/6
Antcnna trimmers ........ 3/6
Phasing trimmers 3/6

All the above spare parts are fully guaranteed to be in excellent
working order.

GOVERNMENT SURPLUS VALVES

A large selection available, please state your requirements.

J. P. ELECTRIC ™5™
156 ST. JOHN'S HILL - LONDON - SW.i

" Prinied in Great Britain for the RADIO SOCIETY OF GREAT

BRITAIN, New Ruskin House, Little Russell St., Lomdom, W.C.I,
by The Haycock Press, L,

London, S E.S
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G2AK QUALITY .»» SERVICE G2AK
* Items for the MOBILEER . . .

British Breast Mikes. complete with N
pair of H.R. 4000 ohm phones in

L ] Ay
12 V miniature rotary transformers.
Output 360/310V, 30mA ccs. or
7O0mA icas. Only 4lin. x 2lin.
* overall, Only 21/- each or £2 for 2.
Post and packing 2/-.

® American Breast Mikes, Swivel head,
push to talk and lock on switch,

. excellent job, Only 12/6. P. & P. 1/6.

L] L L ] L] L ] L] L] L]

wooden carrying case 81"
.
at 17/6. P. & P. 2/-.

Crystal Hand Mikes in silver ham-

x 417 x
New W.D. Stock. Unrepeatable

mer case with polished grille and
handle. complete with 4 ft screened

lead, 21/- P. & P. 1/6.

.« . plus these fine offers

CSRAHIC FORMERS, 24" x 14", Ideal for
Y.F.O. or turrets, 1/9 each or 17/6 doz.
TWIN FEEDER: 300 ohm twin ribbon feeder,
similar, K25 &d. per yard. K358 Telcon
{round), 1/6 per yard, Post on above feeder

and cable 1/& any length.

COPPER WIRE: 14G, H/D 140fc,, 17/-; 70f¢.,
B/6, Postand ga:king 2/-, Other Ien;lh; prorata.
Stranded 7/25, 140ft 10/-, 70ft 5/, postage
and packing 2/-.

CHAS. H. YOUNG, LTD.

MNew GELOSO Y.F.O, Unit,
20,

The
B0, 40,

Qutput on
15 and 10 meters sufficient for

fully driving, pair of 807 or QV04/20 (61464)

tubes. Complete with 81" x 5" calibrated
dial _and escutchion, Price  less  Tubes,
£7-17-6. Sct of 3 Tubes, 24/-.

HEADPHOMNES H.R. Type 4000 ohms very sen-

Only 12/6 pair. P. &
P. & P, 1/6.

sitive.
(low res.) 8/6,

MAIL ORDERS TO
ALL CALLERS TO

P. 1/6 C.L.R.

Dept ‘B’, 102 HOLLOWAY HEAD, BIRMINGHAM
110 DALE END, BIRMINGHAM

PARMEKO HEAVY DUTY TRANS. 230V input.
Output  620/550/0/550/620V 200mA 375/
375V 250mA 5Y 3A, 5V 3A, £3. Carriage
paid,

CONDENSER, T.C.C. Type 111, 84F 1000V
List over £3. Only 10/6 each. Post 1/9.
8.F 750V 5/6 each, Post 1/6,

SMALL POWER UNITS in black meral case,
200/260V input. 200/250V 60/80mA cutput;
also gives 6.3V 3A ac and 31V .3A dec.
Fitted with 6X5 rectifier. Fully smoothed and
filtered, Only 50/-. Post free.

’lunsmnumg Type tuning CONDENSERS by
Johnson, U.S.A, SEOpF 1,500V Rating.
!deai for Pi output circuits, 15/-, Post 1/-.

RACK MOUNTING PANELS: 1%in, x S5iin.,
7in., 84in., or 10{in.,, black crackle finish,
5/%9, 6/6, T/6, /- respectively, postage and
packing 2/-,

ABSORPTION WAVEMETERS: 3.00 to 35.00
Me/s in 3 Switched Bands, 3.5, 7, 14, 21 and
28 Mc/s Ham Bands marked on scale. Com-
lete with indicator bulb, A MUST for any
am shack. Only 15/- each. P, & P, 1/-

PLEASE PRINT YOUR NAME AND ADDRESS.

r
| A good range of Components and |
| Cemmunication Receivers always available |

Midland 3254
Central 1635

Quality Electronic Equipment All

TEST EQUIPMENT
AYO Model 7 reconditioned
As NEW ..............each £15 0 0

AVO Model 40............each £12 0 0

AVO All-wave Oscillators.

100 kc/s-80 Mc/s. Battery
operated (less batteries) €4 0 0

Mains Power pack can

be supplied if required.

USA, Brand New Valve

Testers, 210-230V. Radio
City Products ......... each £10 0 0
Plus 2/6 carriage

TAYLOR AC/DC  Multi-

range Meter 1000 OPV.6

inch scale ............... each £7 0 0
FERRANTI AC/DC Test

Meters. Pocket size......... 410 0
EVERSHED Wee Megger

250V and 500V.........each £10 & £12

MANUALS fur the [ollowing receivers
ARSSLD-D. AR77E, RI107, Hallicrafters, SX24,
SX28, S20R, 820, B2 Transmitter/ Receiver,
HOI120, HRO, Junior and Senior, E1.7.6 each.
Sct of main dial, bandspread and name plaic
for ARSSD, £1.10. set of three,

UNIVERSAL ELECTRONICS

LEICESTER

22/27 LISLE STREET -

Receivers in stock
EDDYSTONE

Guaranteed

640 1.2-30 Mc/s. As new ... £22 10 0

740 550-32 Mc/s... vy SO @ @

750 550 kc/s-32 M:;‘s ,,,,,,,,, £58 0 0O

0 s wanaaes E65 0 0

680X ...oiieiiiiiiiiiiee.., £85 00
R.C.A.

ARTTE 550 kcfs—32 Mcfs ....ooooeene £35
ARBBD and rtype LF. from............ £50
HALLICRAFTERS
$38 a.c./d.c. 550 kefs—32 Mr.h £20
5C24 550 kefs—32 Mcfs ooiiniiiiinas £35
BIOR. aiisaivimnivinndinnpsronning £28
SX28 550 ke/s—42 Me/s .. £45
SX71 550 ke/s—32 Mc/s L85

RADIOVISION Commander Double
BREIEE o s o e A i £40
HAMBANDER receiver 1.2—30 Me/s £17 10
RME 69 550 kc/s—32 Mc/s. As new £30

ZENITH Transoceanic batt..mains
TECEIVEIS svssrsrnassssnsednnsnsissaness £23

MNATIONAL NCI173 550 ke/s—30
Mcfs. NEW, with matching speaker  £100
HAMMARLUND HQ 129, as NEW . £75
MARCONI CR100 s £20
CRISE  osiveviciinsasarases £35

SQUARE - LONDON -

w.C.2

in Perfect Condition

WANTED URGENTLY !!!
Exceptional Paid for

BC221

FREQUENCY METERS
or CASES

Prices

Kindly advise price required

NO REASONABLE FIGURE REFUSED as
we DO require these urgently

RECEIVERS. ASB8, ASB4, ASB6, etc,
Hallicrafters SX28, S$27C, S27CA,
R.C.A., ARS8, RI359, RI294 and
any VHF equipment. APR4 and
Units TN16, TNI17, etc., etc.
YALVYES CVI29, 723AB, 707A.

USA. MICROWAVE equipment
including all TS prefix equipment
e.: TS12, TS13, TS47, TS174, TSI75
and Manuals for any equipment.

Call, write or phone: GERrard 8410

Return to:—

IF UNDELIVERED

TTLE

RSG! NEW RUSKIN HOUSE.
RUSSELL STREET, W.C.1

IF UNDELIVERED

Return to:—
RSGI.. NEW RUSKIN HOUSE
RUSSELL STREET, W.C.)



