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PC.A. Hamobile
Transceivers for 2 metres

DESIGNED AND PRODUCED BY MOBILE EXPERTS

MARK 11
25 walts input to QQV03-20A final.
Highly Sensitive Double Conversion
Superhet Receiver complete with all
valves, crystals, loudspeaker, micro-
phone set and 12V battery supply unit.

£89 Complete
A.C.MainsUnit  £12-10-0 Hire Purchase terms £75 Complete

ALSO AVAILABLE IN KIT FORM  v«ilable if desired A.C. Matins Unit £10-10-0

FOR FULL DETAILS WRITE TO:

K. W. ELECTRONICS LTD.
136 BircHwooD RoaD, WILMINGTON, Dar1rorp, KENT
Telephone: SWANLEY JUNCTION 2137

MARK 1
12 walls input, as pre-
viously advertised s

still available ex stock.



A LOW-PASS FILTER
WHICH REALLY WORKS

Labgear Model E.5034

STUDY THESE TECHNICAL DETAILS:

Zo 75 Q (asymmetric)
fo 35.75 Mc/s

Section 1 M 0.596 (half-section)
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Power Handling Capacity .. 1000 watts

Typical Response:

Attenuation 40 Mc/s-220 Mc/s ...  at least 80dB
at 41.5 Mc/s |
« 45 Mc/s - ... atleast 100dB
o 5175 Mc/s |

Insertion loss less than 0.25dB up to 30 Mc/s
NO ADJUSTMENTS TO MAKE WHATSOEVER

PRICE £6 ex-stock direct from :

Labgear (Cambridge) Lid.
WILLOW PLACE, CAMBRIDGE, ENGLAND

Telegrams : ** Labgear Cambridge Telephone ¢ 2494-5
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Standard Telephones and Cables Limited
Reg. Office: Connauglt Howe, 03 Ahibw el London W.C.2

FOOTSCRAY, SIDCUP, KENT.  FOOtscray 3333
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The World’s finest Range of Magnetic Recording Tape

S
EMITAPE |

7" ' STANDARD " _JI‘

§POOL

B [~ 3” “ CONTINENTAL "
1 SPOOL

# v JUNIOR"
SPOOL

3" ‘* 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 n | LENGTH | i
TITLE SIZE PRICE
TAPE JOINTING BLOCK & CUTTER AP.46 Mol | L _lJl e JARPROXC
| B8/3 " Message "' 3" dia. 175% @0 7 :
; 9913 i i 250" Q0 9
Provides for the accurate alignment and * ! .
T . , B88/6 *Junior " 5" dia. 600" £ 1 0
splicing of the tape. Non-magnetic cutting K999 v | . | e0 | &l B 0
(i 88/9 | Continental " | 53" dia. | 850° £ 8 0
blade ensures the soundless joint. *99/12 # b 1300° | £1 15 o0
88/12 | " Standard " | 7" dia. | 1200° £ 15 0
PRIGE *99/18 = = 1800 | £2 10 0
; * LONG PLAY
Full details of Emitope ond occessories are available from your local dealer or:—
E.M.I. SALES & SERVICE LTD. RECORDING EQUIPMENT DIVISION * HAYES * MIDDLESEX * ENGLAND Telephone : SOUthall 2468
Export enquiries 0 EEMLI. INTERNATIONAL LTD. HAYES * MIDDLESEX °* ENGLAND i
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PIRANI HIGH YACUUM TEST EQUIPMENT
Manufactured by ' Pye Radio Ltd.' for Atomic Research Station, Com-
prising : Pirani Control Unit, Pirani Bridge Unit, Gauge head with
calibrator and Pye scale lampgalvanometer. All items brand new in

original packing.
£33,10.0 COMPLETE
Spare Pirani Heads (Edwards M6) 15/-.

TRAMNSMITTER RECEIVERS
Specizl offer of above set, complete with 5§ valves, 4-ARPI2 and ATP4,
with circuit, Range 7.4 to 9 mc/s. These sets are not guaranteed but

QUARTZ CRYSTALS
Type FT143. Fund tal freq ies, 2-pin.
lin, spacing.
120 types. 54675 Kc/s to B,650 Kc/s (in
steps of 25 Ke/fs).
80 es. 5,706 Kefs to 8,340 (in steps of
33.333 Kefs).

All Brand New 10/~ each
Special price for complete sets of B0 or 120

are serviceable. junction box 2/6 extra.

* 318 " WALKIE-TALKIE SETS 25/-.
FERRANTI TESTYAC

High Speed Yacuum Tester, 200/250 A.C, ... £10/10/0

62A INDICATOR UNIT ?YE'EH slgihus';rll_lrisr
Containing VCR97 with Mu-Metal G T o
Screen. 21  valves: 12-EFS0. ice 15in. x Bin. x-din, Cem-
4.5P61, 3-EAS0, 2.EB34, nu. plete with 45 Mc/s. Pye Strip,

Pots,  Switches, H.V. 12 valves, 10 EF50, EB34 and

Type FT241A. Sdth Harmenic 2-pin lin.
spacing.
BO Types : 20 mc/s to 27.9 mc/s.
(In steps of 100 ke s)
Brand MNew and Guaranteed, 7/6 each.
(Complete sets of B0 available)

FT241A 200 Kc/s.. 10/—. 2-pin holders
for all types, 1/3.

Resistors. Muirhead S/M Dui E"“m’; 'P""": ‘::"1"‘"(: and h"’:’_

Double Deck Chassis and Crystal. o . 3
BRAND NEW ORIGINAL iﬁ;:“i%ndmen. Maodification data

CASES, 6&7/&. Carr. 7/6. Price 69/6. Carriage paid, Striking at 80 volts, bayonet fitting... e 2=

NEON INDICATOR

TRANSISTORS

(JUNCTION TYPE P.N.P.)

This Junction Transistor is designed for audio-frequency amplification
although its frequency response makes it suitable for intermediate frequency
and switching applications, together with many other uses, e.g. Local
Station receiver, Transistor Voltmeter, Signal Tracer, Oscillators and
Experimental work, Radio Control, etc.

Due to a large purchase we can offer these Transistors (a product of a
well-known Manufacturer) at the very low price of

Complete with data IOI = EACH

WE HAVE OVER 50,000 BVA AND AHERI‘C‘N VILV'ES IN STOCK AT VERY LOW
RICES. SEND FO

I.A'I'ES'I' TYPES NOW IN S"I‘OCK

EBC41 10/-| UCH42 12/6| PLB2  10/-| 12AT7  9/—| EF86  10/-| DAF96 9/—
EYS1  12/-| UBC41 10/=| PY81  10/-| 12AU6 9/-| EFB9 10/~ DF96  9/-
EF41  11/-| DK40 10/-| EMBO  10/-| 12BA6 9/-| ECF82 15/-|ECCB4 12/6
EL41  11/-| EZBO  10/-| 6X4 8/-| 12BE6  10/-| PABC80 15/— 6AQ5 10/-
EZ40  10/-| EABC80 10/-| PYB2  10/-| 12AHB 12/6| 6AU6  9/6 EF86  12/6
EM34  10/-| ECC85 10/-| PCCB4 12/6| 35W4  8/6| 11723 8/6 PCLB2 12/6
UL41 11/ EFB0  10/{ PCFB2 12/6| PCF8O 15/=| 12AX7 10/ 832  35/-
UY41  11j- ECLBO 12/6| 12AU7 9/-| EBFBO 11/6| DK96  9/= aa-i 12/6
UF41  11/-| P8I 12/6| 12aT6  8/-| EFES  10/6| DL¢  9/-3A 12/6

SPECIAL REDUCTION FOR SETS OF 6KBG, 6K7G, 6Q7G, 574G, 6V6G 35/~ Set
YALYES IRS, 1S5, T4, 154, or{3$4or3\l'1) 17{‘

IATGT, INSGT, IH5GT, IASGT DK96, DF9s, DAF96, DL96 .. 32/6
(ar I0SGT or 305GT) ... 37/6sec  KiGy, EKTC QTG ASAGC.
10 EF50 {Ex-Brand New Units) 12K8GT, 12K7GT, 12076T,
5/- each 45/- . 35Z4GT. 35L6GT (or 50L6GT) 37/6 ..
10 EF50 (Red Sylvania ex-new 12SA7GT, 125K7GT, 125Q7G
units) &/— each 117 S 3I5Z4GT, 35L6GT or S50L6GT 35/- .,
CATHODE RAY TUBES AN/APA-1 CATHODE RAY INDICATOR
VCRI138A (with screen) ......... 35/~ ?;;PL!E!?I_ Ui;lEgN?Complet?Hcom r‘i'l(i_:sg
VCRI139A. 2 C/R Tube, Br | _CR.T., 7- gts, 1-6H6, 1-6Gé,
newin nngl!n‘:lcar{on:(u::rr \'r::} £1.15.0 1-2%2, 1-6X5 valves. Brand new £4.19.6
YCRY7. Guaranteed full TIV plcture plus carr. 7/6.
(carr, 2/- £2.0.0
. \"
VC:E:I:E .“'(.;:.Ilrlmeed full Tl £1.15.0 INDICATOR I;N;TCI:\'PE 182A
Unit contains VCRS) thode Ray &in.
“"{:E“uggm";r snpsC%P“s”‘ f?-r. 10.0 tube, complete with Mu-Metal icreen, 3
i ENLARGER f VCR??N EFS0 45P61 and | 5U4G valves, 9 wire-
Ma o ab 17.6 wound volume controls and quantity of
517, PP 1/6 covvnerennannnnnns 2 resistors and condensers. Offered BRAND
YCR97. Slight cut-off. Carr. 2/-... 15.0 NEW (less relay) at 67/, Plus 7/6 arr.

IBPI Brand new wocevissssssresnnes £1.10,0 “"Radio-Censtructor'’ scope circuit included.

SEND 3d. FOR 28-PAGE CATALOGUE
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MINIATURE 'FRANSH!'!TING STRIP
‘* TYPE

Size Tiin, x &in. x 3 Co mplete with

Yalves Type CV415, C\BO? 2-6AME,

2.709 and ertz Crynal 4.860 Ke/s.
HW- complete.

MINIATURE I.F. STRIP TYPE ** 371"
9-72 MEG,
Brand new miniature |.F, Strip size 10§in.
x 2}tin, x 3in, hqfh Valve line- -up: 2-EF92;
3-EF91 and EB9I. With circuit,
Price {less valves) 7/6 p. & p. 1/6.
This I.F. Strip is part of above equipment.

CRYSTAL MICROPHONE INSERTS

POST FREE POST FREE
5/-  8/6
Ex-Units ‘ Brand New

& Boxed

Ideal for tape recording and amplifiers. Ne
matching transformer required,

T/R 1196 RECEIVER
Complete with 6 vaives 2 EF36, 2 EF39,
I EK32, | EBC23, 465 I.F.T, ideal for con-
version, In  absolute new condition.
27/6 pp. 2/6, with circuit.

TR 1196 TRANSMITTER
EF‘s’E’"’ﬁE’m 'ﬁ“u"’" e z’}';'“' e
ela tlc.

COMPL " ID'FT é

RECEIVER wllh !llr power ack in
original transit case, S?!i P.p. 5)1-

U.S.A. INDICATOR UNIT
BCP19A
Complete with 3BPI C/R tube and screen,
7 valves—2-6SN7GT, 2-6H6GT, 6Gé, 2X12,
6X5G, volume controls, condenters, etc.
Ideal for portable scope, In_black cr:ck!é

case, size 15{in. x %in, x %in. BRAN
NEW. &5/- carr, FREE

HENRY’S IIAIIIII Ltd.

5§ HARROW ROAD,

PADDINGTON, W.2
PADdington 1008/9 & 0401
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TETRODES

for F.M. and television
transmitters

Transmitter designers are now offered a wide range of v.h.f.
tetrodes by Mullard, including the recently introduced
tetrode QY3-65.

These high efficiency, high gain tetrodes make possible the
design of transmitters with fewer valves and, consequently,
reduced cost. The higher overall efficiency of equipments fitted
with Mullard terrodes results in lower running expenses—a
factor in the growing popularity of these valves in the world
market. Further derails of the QY3-65 and other tetrodes in the
Muaullard range may be readily obtained from the address below.

PRINCIPAL CHARACTERISTICS
B f R ©  TYPICAL LOAD
MULLARD | AMEHICAN HEATER Vaimax. | pamax.
TYPE No. | TYPE No. ""N  oescripTion  sase | (SATES VS ) ?owts&s’a. FREQUENCIES
QV06:20 6146 )'c‘usn i | 63 125 | 0 | 20 | = -
B R = | V.HF. Power T8 083 14 100
QQ\m: 10 6360 | CV2798 | olble Tetrode 894 “'i 0.42 300 1x5.0 ; ;.s 1%
R . | T Y.H.F. Power 63 1.3 | 2
QQV03-20A 6252 | CV299 | poupleTetrode | BTA | 135 g5 | 600 | 2x10 Is 600
"~ V.H.F. Power 63 1.8 | 71 200
 qQvos4oa S84 | O pouric tecrode | BTA 26 os | TS0 | 2x0 443 s00
QY345 4658 | CVI90S V‘*:‘:“m"’“' B7A 60 35 3000 &5 | 1:: .
—— = o0 |l .
QY3125 | 6IS5/4-125A | Cv2130 | v".{.‘:“,:::" BSF | 5.0 65 3000 125 | o 4]
QY4-250 615642508 | CV2131 e gl BSF 5.0 141 | 4000 250 i P
H g o et ] ————e i ———— i AP\~ M —
QVI-150A axason | onsig | U Power BSF | 40 26 1250 150 454 Lo
B T V.H.F. Power | Special 3300 75
Qs-30004 6076 - Toirade apin | &3 315 | 5000 | 3000 *3500 25
* 2 valves in push-pul! Television service.

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT.,
CENTURY HOUSE, SHAFTESBURY AYENUE, LONDON, W.C.2

MVT I81A
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Current Comment

Too Many Contests ?

ST to get discussion started on a subject of
major importance to quite a large proportion
of the membership, here is a pertinent and provoc-
ative question: Are rthere too many Contesis?
Hardly a month of the Amateur Radio calendar
year is devoid of one contest or another, with the
result that barely any aspect of the transmitting art
is neglected, from direction finding through to the
“ ultra-highs.” Plenty of opportunities for sustained
and concentrated Morse operation are offered in
such events as the Top Band and National Field
Day marathons. and still going strong—one of the
oldest competitions of all—is B.E.R.U.. represent-
ing “ red on the map " the world over.

The effort expended upon contests is not con-
fined to the participants alone ; the Society’s Contests
Committee devotes a large number of man-hours to
the preliminary organising and subsequent checking.
A certain proportion of these man-hours could be
saved if the Committee were spared the distasteful
duty of stopping up all possible loopholes for unfair
scoring—which, put bluntly, means stopping people
from cheating. Some lack of the true spirit of
Amateur Radio seems to be evident when there is
always a minority who are prepared to ** get to the
top, come what may."”

That by the way ; what might well be more widely
known is that the personal enjoyment of the indi-
vidual participant depends largely on the amalgam
of skill, psychology and prescience which is to be
found in the members of the Contests Committec.
To them come some of the most arduous duties of
any member of any Committee of the Council.

But this is not in any way a plea for fewer con-
tests or less work for the Committee ; contests can
be regarded as one of the Society services for its
members. What might be borne in mind, though,
is that the more contests there are the more work
falls on the Committee and therefore the longer will
it take to judge the results; remember, the work
is done voluntarily!

What does the customer say—vou, the individual
contestant?—IJ. H.
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QWU ?

THE above mention of contests will turn the minds

of many members to that first week-end in June,
with happy recollections of what is perhaps the big-
gest competitive event in all Amateur Radio:
National Field Day. A British inspiration dating back
to as long ago as 1933, it now enjoys many emulators
in other countries.

What is particularly pleasant to note is an increas-
ing tendency for other national societies to hold their
field days on the same week-end as the British one—
a custom which might be further encouraged in the
future via 1.LA.R.U. channels. It will all add to the
QRM!

It may be expected in any event that as each year
passes interference levels during N.F.D. will increase.
On the three lower frequency bands Field Day sta-
tions crowd into little more than 75 kc/s of c.w. space.
Because there is so much to work under such rigor-
ous conditions of interference, economical operating
is a must. This means. in a phrase, working as many
as possible in the brief 24 hours available. It is not
economical for a subsequent operator to call a station
which a previous operator has worked!

A good check-log system should obviate such minor
disasters: even so, from what could be overheard, it
did seem this year that rather more inadvertent “repeat
conlacts ”’ were made than is usual. The waste of time
entailed is not confined to initiating the needless con-
tact ; more valuable minutes are lost trying to get
clear again. So that such contingencies may be dis-
posed of with minimum delay future National Field
Days could well use some such self-evident code as
“QWU " (meaning ** Have Worked You ™). It would
be a valuable and practical Q-signal to add to the
numerous amateur-inspired codes already in use, of
which Mr. Piggott reminded us of a few last month in
his masterly and unique article about Morse, and of
which Mr. MclIntosh has contributed a useful collec-
tion to the R.S.G.B. Callbook.

Give “QWU " a try-out in the next Top Band
Contest five months hence—though we hope you
won’t find it necessary ! —J.H.
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Diagnosis of TVI

A System of Locating the Cause of Interference
By R. H. HAMMANS (G2IG)*

This article will not tell you how to cure television
interference but it does describe a deductive system
of investigation which will help to find the cause of
TV in any particular case, Once that has been done,
well-known principles which have been described
| in these pages many times in the past may be applied.

EFORE TVI can be cured, an intelligent system of
.~ tracing and diagnosis by means of available evidence
is highly desirable. In this article it is intended to sys-
tematize the complex business of ascertaining the cause
rather than to offer means of effecting a cure.
~ This conception of tracking down interference to its
final elimination is based on a series of *“ go ™ or “ no go ™
trials, leading, according to the results, down a chain of
observations and tests which will Provide an answer which
should be conclusive, A chart or * tree ™ is given for rapid
reference and to show more clearly than the text the
logical sequence of the method,

Types of Interference

There are three categories of television interference
caused by amateur transmitters:

(a) Harmonic or spurious radiation from the trans-
mitter and/or its aerial system.

(b) Response by the television receiver to signals out-
side its design pass-band.

(¢) The generation of harmonics in non-linear elements
in the vicinity of the transmitter which re-radiate
and enter the receiver in the same manner as if
they were radiated from the transmitting aerial.

Cases in category (a) must obviously be treated at the

transmitter and the amateur cannot escape responsibility.
Those in category (b) can only be cured at the receiver
and in general the G.P.O. is sympathetic towards the
principle that the amateur is not to blame. In category
(c) neither the transmitting amateur nor the receiver
owner is to blame except in so far that either the amateur
or the receiver owner may have somewhere about his
property metalwork which, due to corrosion or other
form of bad contact, is producing the trouble. A corroded
receiving aerial of course comes into category (c) and the
owner has the cure in his own province.

Category (a) Causes which must be dealt with at the
Amateur Transmitling Station

The system to be adopted in this case is as follows:

1. Connect the transmitter to a dummy load. Operate
the transmitter in all other respects in the same manner
as that used when interference is known to be caused.

Possible Resulrs :
(i) Interference no longer caused.
(i) No change in interference,
(iii) Appreciable reduction of interference.

If the results are as in (i) then it is clear that all the
trouble is brought about by the signal radiated from the

*President, 1956, 34 Crofton Lane, Orpington, Kent.
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transmitting aerial. It may, therefore, be due to harmonic
radiation, to receiver defects in category (b) or to effects
in category (c).

If the results are as in (ii) there is strong evidence of
harmonic radiation from the early or final stages of the
transmitter and well-known methods of cure, such as
screening, filtering of leads, etc., should be applied. Tt is
unlikely that the receiver is to blame or that non-linear
elements are involved since there should be no swamping
signal, as would be the case if the transmitting aerial,
instead of the dummy, were in use.

If the results are as in (iii) there is every likelihood of a

combination of harmonic radiation from the transmitter
itself as in (ii) plus further interference falling into cate-
gories (a), (b) and (c). The procedure, therefore, is to work
on the transmitter screening and filtering, etc., until inter-
ference is e¢liminated on dummy load.
2. When all interference on dummy load has been cured,
the following test should be carried out. Reconnect the
aerial to the transmitter through a low-pass filter of good
or known performance.

Possible Results :
(i) TInterference no longer caused.
(it) No change in interference.
(iii) Appreciable reduction of interference.

If the results are as in (i) this is the end of this particu-
lar branch of investigation and the case is closed. How-
ever, if the re.Sl_llts are as in (ii) there is strong evidence
that the transmitter was blameless even without the low-
pass filter and that the case falls into either category (b)
or category (c) or both.

If the results are as in (iii) the transmitting station with
the low-pass filter in circuit is probably now blameless
and the remaining interference is due to causes in cate-
gories (b) or (c) or both. It is, of course, necessary to
make sure the low-pass filter is really effective before
these assumptions can be true.

Al this stage of the investigation the transmitting
station and, therefore, category (a) have been eliminated
and only categories (b) and (c¢) remain,

Category (b). Causes which must be dealt with at the
Receiving Station

3. The system to be adopted in this case is as follows:
Disconnect the receiver aerial and turn up the brilliance

control until the raster is just visible, Modulate the trans-

mitter by speech or keyving and check whether inter-

ference persists.

Possible Results :
(i) No interference visible.
(ii) Significant interference still present,

If the results are as in (i) then the interference is coming
in via the aerial and the frequency of the interfering
signal should be checked. This is best done by means of
a tuned trap or traps which will cover the fundamental
and appropriate harmonic frequencies of the amateur
signal (see section 4 following). If the results are as in (ii),
then at least some interference is entering the receiver
via the mains connection or is being picked up on the i.f.
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Put transmitter on dummy load

[(a) (3] | (e}
QRM clears .. transmitter Some reduction QRM continues
is adequately screened of QRM unabated

and filtered

|

Replace transmitter aerial
via low pass filter

Treat as for (c) until Treat for radiation of

clear. Then proceed harmonics frem trons -

down line (a) mitter itself. After
clearing, proceed down

1
[ [te)
QRM clears Some improvement .. transmitter
| had some harmonic output.
Leave low pass filter in and
CASE CLOSED proceed down line (1)

(CATEGORY A)

fen
QRM as bad as
ever /. QRM not
due to transmitter

Disconnect TV
receiver feeder

line (a)

7))
QRM clears [, no pick-
up vio mains or i.f.

|
Replace T V receiver
feeder with trap in series

Then proceed down line (q)

(k) |
QRM clears as trop Is tuned
to transmitter frequency

', receiver foultly
I elements

Insert high pass filter

CASE CLOSED
(CATEGORY B)

Minor QRM when trans-
mitter keyed or modulated

Treat as for (j)

_](H
QRM and TV picture both attenuated as
trap is tuned to TV channel .. QRM
due to harmonic caused by non-linear

1
[ D) 1th

QRM heavy when trans-
mitter keyed or modulated
I |

Treot for mains borne

| QRM or it pick-up:
refer to set maker

|
Then proceed down line (q)

NOTE: under (h) and (j) the
QRM will have a very different
character owing to absence

of the TV signal to beat with

CASE CLOSED
(CATEGORY C)

The chart devised by the author for the rapid diagnesis of television interference,

wiring in the receiver. Apart from putting r.f. chokes in
the mains lead and trying elementary screening around
obviously vulnerable i.f, circuitry there is not much that
can be done by anyone but the set manufacturer,

4. Reverting to section 3 (i)—the case where on removal
of the receiver aerial no trace of interference is to be seen
when the transmitter is keyed—the following tests should
be carried out.

Insert a parallel tuned circuit, resonant at the trans-
mitler output frequency, in series with the inner conductor
of the receiver co-axial feeder. For 14 Mc/s the tuned
circuit should preferably cover at least a 3:1 frequency
band so that at one sweep of the tuning condenser both
transmitier fundamental and third harmonic can be
rejected. For lower frequency bands the tuned circuit
nced only resonate at the transmitter output frequency
but a second tuned circuit should be available to cover
the television band.

With the transmitter keyved or modulated, and the tele-
vision transmission on the air (preferably with test card
C), rotate the trap condenser in the vicinity of the known
resonance point for the transmitter frequency as deter-
mined with a grid dip meter.

(i) If a substantial reduction in interference is observed,
then the trouble is either swamping (cross modulation) or

RS.G.B. BULLETIN JUNE, 1956

i.f. break-through or image response. Which it is can
usually be deduced from a knowledge of the receiver
circuit but it is of academic interest only since the receiver
is at fault anyway.

When it is found that a trap resonant at the transmitter
output frequency is effective in reducing interference, a
properly designed high-pass filter of known performance
should be inserted in the receiver feeder. Any remaining
interference is probably due to causes in Category (c).

(i) If no appreciable reduction is observed on tuning
the trap to the transmitter output frequency, the evidence
is that the receiver is not at fault, Retune the trap—or
insert a second trap—to the television channel. Clearly,
if the trap is operating effectively, it will seriously attenu-
ate the picture. If the interference is due to a transmitter
emission (such as a harmonic or spurious signal) or to a
Category (c) source, then the trap will attenuate the inter-
ference to the same extent as the picture, In earlier tests
it has already been eslablished that there is no transmitter
output in the television band. Therefore, we have the case
of a harmonic free transmitter and a faultless receiver,
yet harmonics are being received, From this it may be
deduced that the cause is in Category (c) and sheer dogged
scarching or inspired deduction are needed to find it and
afltempt a cure.
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Category (c). Harmonics caused by Non-linear Elements

The process by which non-linear elements cause har-
monic radiation is akin to that on which metal rectifiers
and semi-conductor rectifiers rely for their operation.
Generally, any substantial lengths or areas of metal which
make partial contact with one another will, by virtue of
the existence of oxides and other substances due to tar-
nishing, behave like an aerial system having a detector
at the centre or somewhere along its length. The metal
will pick up large currents due to the strong r.f. field in
the locality of the transmitter and these currents flowing
through the rectifier will be of greater magnitude in one
half-cycle than in the other. Thus a sine wave containing
no harmonics will be converted into a wave of the same
frequency but having an unpredictable and sometimes
serious harmonic content. The metalwork, by the theory
of reciprocity, re-radiates the original signal plus the
harmonics it has itself generated.

The commonest causes are rusty joints in domestic
plumbing such as gutters, drain pipes, gas pipes and
electrical wiring conduit. Indeed, the phenomenon has
been called for many years the “drain pipe effect” or
“rusty bolt effect ™—the latter, particularly in sea-going
installations where an earth bolt has rusted, giving rise
to the conditions described, More often than not the
efficiency of the rectifier in the corroded joint is very poor
and the proportion of harmonic re-radiated to the amount
of the fundamental re-radiated is very low, but it must be
realized that a ficld strength of many volts per metre at
the fundamental is common in the immediate vicinity of
the transmitting station, and a re-radiated harmonic field of
1/1,000,000 compared with the fundamental may be
sufficient to cause TVI. Occasionally, however, the nature
and condition of a rusty joint may be such as to rectify
quite efficiently, with the result that any modulation of
the transmitter may become audiblc at the joint! At the
writer’s station, for example, a gutter pipe 20ft high and
having a loose-fitting joint about 5ft from the ground was
found to be emitting an audible tone when the transmitter
was being modulated for test purposes. On disturbing the
joint by vigorously shaking the pipe, the sound output
vanished but there was still a varying degree of harmonic
radiation (as detected on a harmonic indicator) as the
pipe was moved aboul.

Some of the most obscure causes, which are at the same
time most difficult to cure, are rusty conduit pipes
embedded in the plaster of walls. The only hope of trac-
ing these is by means of a sensitive harmonic indicator,
preferably in the form of a portable two r.f. stage battery-
operated receiver working at the harmonic frequency and
having a tuned loop aerial. The transmitter should be
modulated and operated at full power while the portable
receiver is taken around the neighbourhood exploring
for the points of origin and maximum harmonic indica-
tion. The tuned loop aerial will be found quite direc-
tional enough to pin-point even hidden conductors in
walls and under floors.

After the source has been located it may be an
altogether more difficult problem to eliminate the genera-
tion of harmonics. In the writer’s house there are prob-
ably a dozen different instances of this effect, all of which
are embedded in the plaster or underneath tongued-and-
grooved flooring boards. One of the most disheartening
things about this particular trouble is that houses immedi-
ately either side may also contain rusty connections which
in most cases cannol be dealt with.

Further Aids to Diagnosis

One of the commonest forms of TVI is the diagonal
“ cross hatch ” pattern formed on the picture. By observ-
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ing and measuring the horizontal spacing of the light and
dark bars it is possible to deduce the interfering fre-
quency, For example, suppose the horizontal pitch of the
pattern so formed is 0.25in. on a screen 10in. wide; then
there will obviously be 40 complete cycles of the inter-
ference “beat”™ (or heterodyne) occurring in the 80
microseconds of active line duration of the television
picture. If 40 cycles take 80 microseconds, then 1 cycle
takes 2 microseconds and the frequency is 0.5 Mc/s.
Similarly, a heterodyne of 2 Mc/s would be represented
}a}ylﬁq horizontal pitch of one-quarter of 0.25in., ie.,
in.

If the transmitter is on a frequency of, say, 14.333 Mc/s
its third harmonic will be exactly 43 Mc/s, and this har-
monic will beat with the vision carrier of the London
B.B.C. station on 45 Mc/s to produce a heterodyne of
2 Mc/s. Thus, if the interference is due to the third
harmonic, a 1/16in. horizontal pitch pattern will be pro-
duced on a 10in. wide screen (or, of course, 3/32in. on a
15in, screen),

Changing the transmitter frequency to exactly 14 Mc/s
will produce a 3 Mc/s heterodyne and the pitch should
reduce in width to two-thirds of the previous measure-
ment.

The pattern will not usually be stationary because the
television waveform is locked to the a.c. mains which are
not highly stable in r.f. terms. However, a quick inspec-
tion along one line of the raster will enable a fairly
accurate pitch measurement to be made even if the pat-
tern is moving quite rapidly. Any pattern having a pitch
detectably larger than 1/16in, on a 10in, wide picture
(in the case of 14 Mc/s and Channel 1 for example) is
indicative of a lower frequency heterodyne than 2 Mc/s.
Such should be impossible if the trouble is really third
harmonic since the transmitter would have to operate out-
side the high frequency end of the 14 Mc/s band to
produce any heterodyne appreciably lower than 2 Mc/s.

On the other hand, if the trouble is due to i.f. break-
through or image response in the receiver, heterodynes
of this order can be caused. Furthermore, due to “ inver-
sion ™ produced by the mixing process in the receiver, it
is possible to increase the pattern pitch instead of reduc-
ing it when the transmitter is changed from 14.333 Mc/s
to 14 Mc/s.

———

Television Channels

HE following table shows the frequencies for each

television channel in Bands I and III, All channels

in Band I are assigned to, and are in use by, the B.B.C.

The LT.A. is so far using Channel 8 (Birmingham) and
Channel 9 (London and Manchester) only.

Channel 1: Sound 41.5 Mc/s; Vision 45 Mc/s.

Channel 2: Sound 48.25 Mc/s; Vision 51.75 Mc/s.
Channel 3: Sound 53.25 Mc/s; Vision 56.75 Mc/s.
Channel 4: Sound 58.25 Mc/s; Vision 61.75 Mc/s.
Channel 5: Sound 63.25 Mc/s; Vision 66.75 Mc/s.
Channel 6: Sound 176.25 Mc/s; Vision 179.75 Mc/s.
Channel 7: Sound 181.25 Mc/s; Vision 184.75 Mc/s.
Channel 8: Sound 186.25 Mc/s; Vision 189.75 Mc/s.
Channel 9: Sound 191.25 Mc/s; Vision 194.75 Mc/s.

Channel 10: Sound 196.25 Mc/s; Vision 199.75 Mc/s.
Channel 11: Sound 201.25 Mc/s; Vision 204.75 Mc/s.
Channel 12: Sound 206.25 Mc/s; Vision 209.75 Mc/s.
Channel 13: Sound 211.25 Mc/s; Vision 214.75 Mc/s.
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The Cup Winner

A Five Band Transmitter of Contemporary Design
By GERALD GIBBS (G3AAZ)*

The Welwyn Garden City Group of the R.5.G.B.
of which the writer has the privilege of being
Town Representative, holds an annual exhibition of
personally constructed radio equipment. To the
member who submits the most outstanding exhibit,
as judged by an independent panel of assessors,
goes the *“ Stanley Harrison Trophy " which has
been donated to the group by Stanley Harrison, }.P.
(G3EPK) of Hertford.

The award for 1955 went to Gerald Gibbs
(G3AAZ) for a five band 150 watt transmitter of
modern design. Both electrically and mechanically
this exhibit was quite outstanding, and the more
so in view of the fact that Mr. Gibbs has no con-
nections whatever with professional radie engin-
eering. His approach to the job has been to pro-
vide not only a design of transmitter that would be
completely up-to-date, but to ensure that layout
and general accessibility were such that eventual
trouble shooting—if any—would be facilitated.

The “ Cup Winner,” as his transmitter may well
be called, can be easily reproduced by members
who have nothing more than average workshop
facilities and skill. While the design as presented
in the following article visualizes this r.f. assembly
as part of a rack and panel layout, there is no
reason at all why it should not be included in a
completely screened table-top cabinet by construc-
tors who prefer it that way. It is * TYI-proof " in
either mode! An orthodox modulator and power
supply are all that remain to be added to put it on
the air with the greatest of ease.

Jack Hum (G5UM)

Front view of the transmitter and
associated v.f.o. The controls from
left to right are exciter band-
switch, p.a. bandswitch, p.a. tun-
ing, aerial loading, drive control
and driver tuning. The meters read
driver grid current, driver anode
current, p.a. grid current and p.a.
anode current.
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N visualizing the design which GSUM has called * The
~ Cup Winner ™ the writer had three main requirements
in mind so far as its electrical characteristics were
concerned. The first was that the final amplifier should
be capable of the full permitted input of 150 watts.
Secondly, “split second bandswitching ™ and netting
should be furnished by means of wide-band couplers that
would eliminate the time-wasting tuning up of each stage
when frequency is changed. Thirdly, the finished article
should be blameless from the point of view of the
numerous televiewers in the district.

It might be added that these were basic requirements.
Such things as rugged construction and ease of accessi-
bility were—like TVI-proofing—taken for granted, and
considered to be quite indispensable in spite of the
compact and fairly crowded finished design

Circuit Diagram

The valve chain (Fig. 1) comprises four low-level
multipliers, followed by a driver stage which operates
“straight through ™ on all bands, and finally the power
amplifier connected into a conventional pi-network out-
put circuit,

The Exciter

A Labgear wide-band multiplier is used in the low-
level stages in conjunction with four 6F12 r.f. pentodes
connected as triodes, The triode connection of lhese
valves simplifies the wiring considerably, avoiding the
use of a stabilized screen rail with its associated by-pass
capacitors; moreover, drive to the 807 is more than
adequate on all bands.

*Chesilbank, Digswell, Welwyn, Heres,
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Triodes also have the added advantage of producing
a more even response, maintaining an adeguate output
at the band edges. The only exception is on the 28 Mc/s
band, where there is a marked falling off above 29 Mc/s.
However, as most of the activity occurs below this
frequency, it is not a serious handicap.

The first stage of this chain is a straight amplifier
with an output frequency of 3.5 Mc/s. The second
doubles to 7 Mc¢/s and the third, according to the switch
position, will either double to 14 Mc/s or triple to 21
Mc/s. The fourth and final stage doubles from 14 Mc/s
1o 28 Mc/s.

The 807 driver stage is perfectly conventional and its
output is capacity coupled to the final amplifier. It must
be admitted that the method of coupling originally raised
some doubts concerning the generation of unwanted
harmonics, and these doubts did in fact prove to be
justified; the inclusion in the anode lead of a paraliel
trap circuit set to the TV band reduced the harmonic
content to a negligible proportion.

While this method of harmonic suppression is very
effective, the relatively high “Q” of the trap circuit
necessitales its readjustment if maximum attenuation is
to be achieved when the v.f.0. output frequency changes
by more than about 50 kc/s.

The output of the driver stage is controlled by poten-
tiometer VRI and provides a convenient method of
adjusting the grid current of the p.a.

Components List for Fig. 1
BL, Blower éue text).
CL 2 5 6 9

10, 13, 14, 17, 18, 25, 35, 0.014F disc

ceramic.
€3, 7, 11, 16, 30uuF air trimmer (Polar).
C4, 8, 12, 34, 100,:F tubular ceramic,
C15, 22,23 36, 37. 38, 0.0014F, disc ceramic.

C19, 120uxF variable (Raymart).

C20, 32, 33, 0.014F mica.

C21, 1004uF.

C24, 0.001uF mica 2 kV wkg.

C26, 28, 0.0014F tubular ceramic 5 kV wkg.

C27, 200uuF Eddystone type B33, sections in parallel.
C29, 1500uuF (receiver type 3 gang. 500uuF sections in

parallel ), )

C30, 31, 470uuF disc ceramic.

L1, 6 turns 18 s.w.g. iEin. o.d. spaced one wrn (TVI] trap).

L2, Labgear turret type E.5023B,

L3, 4 turns +yin, 6’Iam. copper tube spaced one turn o.d.
liin. (28 Mc/s).

L4, 20 turns 14 s.w.g. enam, 2{in, diam, (Eddystone former
type 1090) tapped from junction with L3 at 10 turns (7
Md"l’l 17 turns (14 Mc/s) and 19 turns (21 Mc/s).

L5, 6, TV chokes | amp. type (Radiospares).

M1, 0=5 mA m.c, meter,

M2, 0-50 mA m.c. meter.

M3, 0-15 mA m.c. meter,

M4, 0-200 mA m.c, meter.

R1, 3, 5,7, 27,000 ohms § watt,

R2, 4, 470 ohms | watt,

R6, 8, 1000 ohms § watt.

R9, 15,000 ohms | watrt,

R10, 350 ohms | watt,

R11, 15,000 ohms 5 watts,

R12, 18,000 ohms 10 watts.

R13, 40 ohms wire wound centre tapped.
R14, 75,000 ohms 50 watt wire wound.
R15, 200 ohms | watt.

RFCI, 2, 1.25 mH Eddystone type 1010,

RFC3, B turns 18 sw.g.
RFC4, See text and Fig. 3.
Sl a, b, Part of Labgear turret type E.5021B,
$2, S.way single pole heavy duty ceramic p.a.
{ex-TUSB unit).
T1, 10 volts 5 amps (Woden type DTF22).
T2, 12 volts | amp (to suit blower),
T3, 6.3 volts 4 amps (Partridge).
Vi, 2, 3, 4, 6Fl12.
S, 807

V&, 813
V7, 6Lé6.
VRI1, 25,000 ohms 5 watt potentiometer.

Wideband mu!tiplier—hb&eu type E.5026,
The bevel gears are jin. diam., rm. bush.

{in. diam, (anti-parasitic choke).

bandswitch
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The Power Amplifier

The power amplifier, an 813, is connected in a pi-net-
work circuit, and requires little explanation. The choice
of the input and output capacitors and tank inductance
can be calculated quite simply by reference to Whalley's
excellent article on the subject’.

The output impedance of the 813 was calculated to be
3500 ohms, and the network operates into a load of 72
ohms. From these factors the reactance of C27, L4 and
C29 can be determined; the ideal values for each band
are shown in Table I.

On 28 Mc/s it is practically impossible to reduce the
capacity in the input circuit to 17xgF (the output capa-
city of the 813 is 14puF) and therefore the value of the
inductor for this band must be reduced slightly to com-
pensate, resulting in a small reduction of Q.

Table I—Ideal Yalues

R | Frequencies in Mc/s

C t - — P
= Ohms | 345 | 72 | 1415 | 2015 | 235
cr | 30 132cF | 6BupsF | 34upf | 23ppF | 17puf
L4 375 164uH | BAuH | 42uH | 2.84H | 2.1uH
c’ | 45 | 1000puF| 500uF | 250upF | 167upF | 125uuF

From these figures it can be seen that the input capaci-
tor should have a maximum value of 200uxF and a very
low minimum capacity, while the output capacity should
be a maximum of say 1500#¢F. The Eddystone capacitor
type 833 with both sections connected in parallel fills the
first need very well (C27), while any good quality 3-gang
(500peF per section) tuning condenser suffices for C29.

On 28 Mc/s the point of resonance is obtained with
C27 very nearly discngaged, the capacity being provided
by (1) the output capacity of the 813; (2) the stray
capacity, and (3) the almost minimum value of the
tuning condenser. On 3.5 Mc/s the point of resonance
occurs with C27 almost two-thirds engaged. In order to
keep the stray inductance to a minimum, copper strap is
used to connect the tapping points of the coil to the
switch, and the anode to the live end of the blocking
condenser,

A separate coil of heavy-gauge copper tube is used
for 28 Mc/s and consequently the efficiency of the p.a.
stage has been found to be quite high on this band.

The clamp valve, a 6L6, is connected in the normal
way. With a h.t. supply voltage of 1250 and a grid
resistor of 15,000 ohms the standing anode current of the
amplifier with no input is maintained at about 30 mA.

It might be emphasised that the method of by-passing
and decoupling at the 813 base is of paramount import-
ance if complete stability is to be achieved.

In order to avoid r.f, radiation from exposed heater
leads, both filament transformers arc mounted within
the cabinet. This in itself is a good insurance against
TVI, while the short heater leads ensure minimum volt-
age drop at the valve pins.

Layout and Construction
(1) The Main Cabinet

The basis of the transmitler is a chassis 17in. x 13in.
x 3in. deep, and all the external screening is constructed
on this. The intention was to construct the unit in such
a way that not only would the transmitter be enclosed,
but that the joints and corners should be virtually “leak
proof.”® For this r.[. weather-stripping it was decided to
use 3in. drawn brass angle, of which about 24ft is
required. This amount allows only a very small percent-
age for wasle.
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First of all the angle is laid
around the inside rim of the

14% !

chassis and down each corner,

with mitred joints silver sol- i
dered for strength. The angle
1s drilled and tapped and
fastened to the chassis with }in.
countersunk 4BA bolts ready to
receive the bottom cover. The
sides of the cabinet can then be
bolted into place, and the angle
mounted around the edges; this
will then form the basis for
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the panel support. It is recom- .
mended that the bolts be placed, | ¥y >l
at the most, four inches from
each other in order that the
sealing be really effective.

The whole cabinet was built

T
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up in this manner, with the

angle joints mitred and silver
soldered. A set of steel fish
plates must be made up to hold
the corners together at the cor-
rect angle, and then the blow-
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lamp can be applied and the
silver solder run into each joint.
Ordinary soft solder would be
quite adequate clectrically but
silver soldered joints are much
stronger, and have a better
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citer and power amplifier stages

is mounted on brass angle laid Fig. 2. Layout of

s in the

section.

along the top of the chassis and
the side panels.

_The top cover of the cabinet must be drilled to pro-
vide an air escape, and the holes covered on the under-
side with copper gauze to maintain the r.f weather-
sStripping.

When the cabinet has been completed the sub-assembly
for the exciter can be tackled.

(2) The Exciter Sub-Assembly

The sub-assembly was designed for easy removal from
the main chassis, first for ease of construction, and
secondly to facilitate subsequent modification (if any)
and servicing, The sketches (Figs. 2a and 2b) give all the
necessary dimensions,

The unit is made from 20 s.w.g. copper sheet, and
after the holes have been drilled the five main pieces
are swealed together ensuring good electrical bonding
and mechanical strength, Finally, the small copper screens
are soldered across the apertures for the B7G valve-
holders, These screens, while not strictly necessary, were
used to achieve a slight increase in gain, This copper
unit should then be cleaned and polished and given a
coat of clear copal varnish to prevent tarnishing. Where
the components have to make either a pressure or
soldered contact with the copper it is important to clean
away the varnish coating first.

The components should then be mounted in the fol-
lowing order: B7G valveholders, 807 holder, 30puF air
trimmers, wide-band multiplier and turret, and driver
anode tuning capacitor.

The wide-band multiplier unit is secured to the sub-
chassis by four 6BA bolts inserted into the tapped holes.
A chassis drilling template is provided for this purpose
with each unit by the makers.
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(a) Yiew from above. (b) Underside view.

_ The turret and w.b.c, are joined with a flexible coup-
ling unit, but even so great care should be taken to
ensure that the spindles are properly aligned, otherwise
considerable strain is imposed on the switch wafers,
besides increasing the already high torque required to
turn them,

All wiring other than r.f. leads must be made with
shielded rubber-covered cable, the shielding being
soldered in at least two places per lead to the copper
base. P.v.c, shielded lead is not recommended as it is
thermoplastic and the inner core will break down to
the outer sheathing under the sustained heat necessary
to bond the latier to the chassis.

If the 807 stage is to be completely stable without
neutralizing, special attention must be paid to the de-
coupling methods. It was found that heater and screen
by-pass capacitors must be mounted right on the valve-
holder tags, and ecarthed by direct soldering to the
copper chassis, at a common point. The anode by-pass
condenser (0.014F) is large enough to provide efficient
decoupling at the lowest frequency and is soldered
directly between the base of the tuned circuit and the
chassis.  These methods, coupled with the adequate
screening, are completely effective and there is no trace
of feed-back on any of the five bands.

When the wiring is complete the h.t. rail should be
checked for continuity and no short circuits; the unit
can then be tested with a power supply and v.fo.
according to the details given later on.

(3) General

When the large cut-out to contain the exciter assembly
has been made on the main chassis the remainder of
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Yiew from below chassis showing
the placing of the sub-chassis com-
ponents, The blower motor and
its transformer (T2) are at the
extreme right of the picture.

the components can be mounted. The position of these
is clearly shown in onc of the photographs, Looking
along the lower edge (next to the panel) the components
arc as follows: drive control, output condenser, filament
transformer (for all valves except 813) and blower motor
transformer, and then just above on the right, the motor
itself. As the whole transmitter is enclosed in a screening
cabinet forced air cooling is essential, especiallv under
sustained operation at full power, and the blower motor
ensures adequate circulation of cold air throughout the
unit. The air is drawn through a one-inch hole in the
side of the chassis which is covered with copper gauze
to avoid r.f. leakage. The motor must be mounted on
sponge rubber and this feature, coupled with its total
enclosure, reduces the mechanical noise (o a negligible
level, The blower is an item of American surplus de-
signed to work on 27 volts de. It performs very
adequately however with the 12 volts a.c, provided by
the transformer!

The P.a. Stage

And now for the power amplifier. The 813 base is con-
structed as a sub-assembly, the ceramic valveholder oi
course forming the main component. This valveholder
is set below the chassis on distance pieces so that the top
of the metal base shell of the valve is level with the
chassis; on the chassis itself is a flange plate to
which is sweated a piece of drawn copper tube 3in. in
diameter and lin, high. The top of this tube is just level
with the base of the anode assembly, and serves first to
direct the air stream uniformly over the valve envelope,
and secondly to provide additional screening of the grid
input section from the anode tank components.

The close-up photograph of the 813 base shows how
the various components are supporled on a copper
framework mounted on the base itself in order to
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achieve low resistance. rigidity, and a Sht)rl carth path
for the capacitors. Two strips of springy brass are
mounted in the base so as to earth the me al base shell
of the valve,

Referring 1o the photograph of the top view, the 813
heater transformer can be seen 1o the right and the

Close-up of the underside of the B13 holder showing the position of
the by-pass capacitors and other components.
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Eddystone tank condenser and
the r.f. choke to the left of the
valveholder.

The r.f. choke is worthy of

IS0 turns

special mention as it is in Top 6B.A.

almost every way a reproduc-

tion of a similar National Com- ( ||

pany component (No. RI175)

with the exception that the ||||||||||m

material used is p.t.f.e. Thisisan
ideal subslance. as it possesses ex-
cellent electrical characteristics.

15 not thermoplastic. and can 2k

20 turns

14 turns

6 turns

_Space

I

373 Dia.—

—]HTL

|6‘!1L 'To'lti'sls'ltf- 51641L5”e-lﬂ-

f

casily be turned into shape on %" Le Ly
a lathe from a billet 6in. long M_ %ae Y6 Mo Yo e e
and liin. in diameter. How- 576

ever, if it is not possible to
obtain this material, a per-
fectly satisfactory component
can be made from Tufnol'. In
any case the winding should be cemented into place
with polystyrene solution, once it has been determined
that the choke is efficient on all bands, and does not
develop any unwanted resonances. It should be mounted
on a small stand-off insulator, by means of a 4BA screw in
its base. All the necessary dlmensmns for the construc-
tion of this choke are given in Fig. 3.

Initially there were some doubts as to the positioning
of the clamp valve, which being so close to the 813
might introduce feed-back into the grid circuit of this
valve. A screen could easily have been introduced to
obviate this but it was decided to exclude it until testing
was carried oul. As it happened, and rather surprisingly,
there was no trace of feed-back whatsoever.

In order to reduce the stray inductance the anode

Fig. 3.
November, 1953, issue

circuit is wired as [ar as pnsslh]c wilh copper strap and
I[‘II‘\ together with the position of the 28 Mc/s coil and
main inductor can be clearly seen in one of the photo-
graphs.

The p.a. bandswitch S2 (from a TUSB unit) is
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Construction of RFC4

. The dimension: of the former are as described by GBSC in the
of the R.5.G.B. BULLETIN, The wire used is 30 s.w.g. d.s.c.

just visible beneath the meter compartment, which is
constructed of brass angle with mitred and silver soldered
corners. and aluminium plates on four sides. The meter
leads are in shielded cable, decoupled at the meter end,
and passed through a copper conduit to the underside
ol the chassis,

The shielded cable for the anode meter is +in. diameter
and this size should be regarded as the very minimum
that can be used in conjunction with the 1250 volt
supply.

The right- dni_lu. dnw. for the exciter switching l:,
formed from in, x iin, brass strip bent into the “ U™
form seen in the photographs. This must be done hot,

otherwise a I'mc.tun. will almost certainly result, The
bearings arc lin. bushes sweated into place, the bevel
gears being 1:1 ratio, £in. diameter to accept fin.
shafting.

The band switch for the p.a. circuit is mounted on a
copper bracket so that it is positioned just in [ront of

In this view from above with the
top cover removed, the 813 heater
transformer and the clamp valve
can be seen at the lower right.
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the p.a. coil. Two stops were installed for this switch to
prevent turning too far in either direction.

Finally a word about the wiring. All the wiring, with
the exception of that carrving r.f., is, of course, carried
out with shiclded cable and where possible laid in clips
al convenient points to prevent movement. The harness
is formed by binding the cables with waxed thread and
tying ofl at cach end.

The braid at the end of each, if it cannot be connected
to the chassis, should be bound with a little wire and
tinned to prevent fraying.

Adjustment of the Exciter Stages

The exciter unit should be checked first, and for this
purpose it is convenient to separate it from the main
chassis.

The grid and anode meters and drive control can be
temporarily connected to the terminal block at the rear
from where the permanent connections will eventually
be made,

The tuning of the wide-band multiplier unit must be
done with an insulated trimming ool and is carried out
as follows:

The pairs of trimmers, which can be seen through the
top, run from right to left, covering 3.5, 7, 14, 21 and
28 Mc/s respectively, The right-hand (rimmer in each
pair is for the grid tuning and the left for the anode.
Tuning up is accomplished by first switching the v.f.o.
on and wurning the wave-change switch to the 3.5 Mc/s
position. Peak the grid drive to the 807 on the LI, end of
the band with the grid trimmer and on the h.f, end with
the anode trimmer; this will have to be repeated several
times 1o obtain a reasonably even drive over the whole
band. Having correctly tuned the 3.5 Mc/s band, repeat
the same process with the next pair of trimmers with the
switch in the 7 Mc/s position and so on throughout all
the bands. Having set up one pair, do not adjust them
again when aligning the trimmers on other bands. The
trimmer condensers C3, C7 and CIll are adjusted to
compensate for the extra capacity which is present when
the stage in use is switched to the 807 grid. Extra capa-
city is added to the next multiplier grid as it must be
appreciated that to obtain {lat response from any stage
into the 807 grid, the drive into the multiplier grid must
also be flat.

Do not attempt to cover a grealer band than necessary
as this will only result in a general reduction of drive
and minimize the harmonic attenuation of the wide-band
circuits.

H.t. can now be applied to the 807 and a dummy load
consisting ol a loop of wire and a 10-watt lamp can be
slipped over the earthy end of the anode coils for check-
ing the output on each band.

It should be possible to light the latter to full brilliance
while maintaining a minimum of 2.5 mA drive over each
band. If these conditions are not achieved then the
adjustment of the w.b.c. is not correct and should be
checked again.

Initial Tuning of the P.a, Stage

When the exciter is working correctly, it can be re-
placed in the main chassis, preparatory Lo setting up the
p.a. slage.

The wiring of this stage should be checked, and
tested for short circuits to earth before the h.L. is applied
for the first time. It is preferable to carry out the initial
adjustments with the voltage on the p.a. stage reduced
to about 600. A dummy load consisting of a 100 watl
75 ohm resistor is connected across the output terminals.
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After allowing a little time for heaters to warm up
the power can be switched on and the grid and anode
condensers completely rotated on each band. The stand-
ing anode current of approximately 15 mA (under this
low voltage condition) should not fuctuate at all when
this test is carried out. The drive 10 the p.a. should now
be checked on each band, bringing the tank condenser
quickly 10 resonance in each case. The output capacitor
will have already been set to full mesh, and it should
be opened progressively, keeping the tank input capaci-
tor at resonance, until the amplifier is properly loaded.

It should be possible to get at least 12 mA drive to the
813 on all bands (even when, later, operating it at full
input), The positions of the tank and loading condenser
should be noted in tabular form for reference when
tuning up on full power later on, If desired the band-
switches and tuning controls can be colour coded for
rapid band changing.

Conclusion

This transmitter, while it could casily be adapted to a
table-top design, forms part of an enclosed rack assem-
bly, with the modulator immediately below and the
all-band aerial matching unit above, The latter incor-
porates the aerial change-over relay (operated from an
independent d.e. source), the low-pass filter, and the
harmonic check point.

The v.l.o. seen to the right of the photograph at the
beginning of this article contains its own power supply
and is situated next to the station receiver about 7ft
away from the transmitter. When changing frequency
within a band, it has only been found necessary to adjust
the transmitter tuning if the change exceeds 100 ke/s.

The author’s station is situated about thirty miles
north of Crystal Palace, in a valley which causes quile
a fair degree of atienuation to the TV signal. The viewer
density is quite high for a rural area, with approximately
thirty or forty receivers within a hundred-yard radius
circle. The nearest of these (the authors) is a Lr.f.
(Electronic Engineering) design and its aerial is a close
spaced “H™ array pointing directly away from the
transmitting aerial about ten yards distant. Under these
conditions, c.w. operation is possible on all bands with
a very slight degree of cross batching on 21 Mc/s, On
phone there is slight break-through in the form of
splatter on 14 Mc/s and 21 Mc/s, the other bands being
clear, These conditions also obtain to a lesser degree
with the next nearest receiver (Pye tr.f.) about thirty
vards distant. Work is now being carried out with an
improved low-pass filter and a series tuned by-pass
circuit attached to the output socket of the transmitter.
It is hoped by these and other means to get rid of the last
traces of interference.

It is not intended to describe the adjustments and
precautions necessary to minimize TVI as these have all
been dealt with at length in previous issues of the
BuLreTin, Suffice it to say that if the transmitler is
reproduced as described, televiewers local to it will have
little cause for complaint.
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London V.H.F.-U.H.F. Convention

New Techniques Dominate Discussions

HIS event, organized by the R.S.G.B. with the valuable

co-operation of the London U.H.F. Group, was held

at the Bonnington Hotel, Southampton Row, on Satur-

day, May 26, and attended by more than 100 enthusiasts

including a party of four from France and representatives
from Ireland, Holland and the United States.

After an informal lunch there was an opportunity to
inspect and discuss the many interesting pieces of v.h.f.
and u.h.f. gear on display and to indulge in that favourite
pastime of the radio amateur, ragchewing.

Forward Scatter

The high spot of the afternoon’s lectures was that given
by Lt. Philip Jeter, United Stales Air Force (by kind
permission of Col. George M, Higginson, Officer Com-
manding A.A.C.S., Ruislip) on * Some Aspects of For-
ward Scatter.” Lt. Jeter traced the development of this
method of v.h.f. communication from the first experi-
mental transmissions in the United States in 1950 through
the various stages of development to the present per-
manent links which provide the U.S.A.F. with direct com-
;‘nu{r;ication between the States and this country via Ice-
and,

No satisfactory theory of propagation has so far been
advanced to account for the persistence of signals so far
beyond their normal horizon, but proof has been amply
provided that given sufficient power at the transmitter
combined with really high gain aerial systems at both
ends of the link, frequencies between 25 and several
thousands of megacycles may be transmitted throughout
the 24 hours over distances far exceeding what has hitherto
been thought possible and with a reliability approaching
100 per cent,

The frequencies at present in everyvday use lie in the
lower portion of the range mentioned and are transmitted
and received on 60° corner reflector aerial systems used in
diversity and having gains of the order of 20db over a
dipole. Unfortunately many of the details of the appara-
tus in use are “ classified ™ and it was therefore not pos-
sible for the lecturer to satisly the more searching ques-
tions of the v.h.f. DX [raternity in this respect.

V.H.F. Work in U.S.A. and the U.K.

The name of Ed. Tilton (WIHDQ), V.H.F. Editor of
(ST, has been well known on this side of the Atlantic
for many years, and it was much appreciated that he had
recorded on tape a short talk for delivery at the Conven-
tion. Mr. Tilton contrasted the somewhat different
approach in the States and in this country in regard to
developments on 420 and 1215 Mc/s and gave his view
that there is little to choose between the best American
and British practice on the lower of these two bands
although we have developed the crystal mixer to a greater
state of efficicncy than has been the case in the Stales,
where suitable valve mixers have been more readily
available. The proportion of amateurs operating on 420
Mc /s is far greater in this country.

So far as 1250 Mc/s is concerned, however, it appears
fairly certain that we have the edge on our friends across
the Atlantic as is definitely the case with amateur tele-
vision. In the latter field tribute was paid to CQ TV which
has no counterpart in the U.S.A.

U.H.F. Valves

D. N. Corfield (G5CD) then reviewed the current
valves available for operation at the ultra high frequen-
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cies, paying special attention to the 6AF4A, a conven-
tional triode capable of oscillating up to more than 900
Mc/s, and showed a type of tuned cavity suitable for that
class of service. Other interesting receiving valves in-
cluded the DET23, with 15db gain and a noise factor
of around 10db at 1000 Mc/s, and the 6BY4, a new
ceramic triode, with a slightly better noise factor in the
same [requency range.

For transmitting applications the DET24 will give an
output of 10 watts at 1200 Mc/s while the ceramic ULI0
in the Ferranti range will give half as much again at the
same frequency. In the higher power class the 2C39A,
available in the U.S.A. France, Germany and in this
country, is rated at 100 watts anode dissipation and an
output of 12 watts at 2500 Mc/s.

Equipment for 1250 Mc/s

Dennis Furby (G3EOH) and A. L. Mynett (GIHBW)
discussed current receiver practice for 1215 Mc/s illus-
trated by examples of their own designs, and raised the

uestion of the sub-band to be employed in that alloca-
tion as harmonic operation from 144 and 430 Mc/s is not
possible with the band as at present laid down for use in
the UK

Pierre Millot (F3SK), who had with him his beauti-
fully made 72 and 1260 Mc/s converter, described its
circuit and took part in the general discussion.

Convention Dinner

After an excellent dinner the Chairman, Fred Lambeth
(G2AIW) introduced the Guest of Honour, Dr. Smith
Rose, who stressed the importance of work which could
be carried out by amateurs to enlarge our present scanty
knowledge of the propagation of and the eflects of screen-
ing by buildings and terrain on radio frequencies between
350 and 1250 Mc/s.

Greetings from Ireland were conveyed by Harry
Wilson, P.C. (EI2ZW), who also announced that the Irish
V.H.F. Group were arranging tests on 144.14 Mc/s with
Finland from September 8 1o 16. Operation will be for six
hours nightly commencing at 8 p.m. and co-operation is
requested in listening for the Finnish siations.

Marcel Compaignon de Marcheville (F8NH), ex-Presi-
dent of R.E.F., F35K, the Montagne brothers FEMX
and FOCQ, well known on the v.h.[.'s for their summer-
time operation from St Valery-en-Caux, and J. Adama
(PAOFB) all spoke of the international friendship engen-
dered by Amateur Radio and stressed the importance
of co-operation in v.hI, work, Greetings from F8GH
were conveyed by Mrs. Margaret Mills (G3ACC), and
Phil Thorogood (G4KD), Chairman of the London
U.H.F. Group, paid tribute to G2AIW for his part in
the organization of the Convention and to FSMX, F9CQ
and other French amateurs for their kindness to him
during a recent visit to Paris. Thanks to the members
of the Convention Sub-committee, and to all others con-
nected with the successful running of the event were
suitably expressed by Council Member W. A. Scarr
(G2WS). It was a disappointment to all that the President
of RS.G.B.. Mr. R. H. Hammans (G2IG) was unable to
be present owing to illness.

Mr. Lambeth then announced the winners of the com-
petition for the most meritorious pieces of apparatus on

(Continued on page 526)

R.5.G.B. BULLETIN JUNE, 1958



Systems of Amplitude Modulation
A Review of the Many Methods Possible

By G. L. BENBOW, M.Sc., A.M.LE.E. (ex-G3HB)*

S already defined, amplitude modulation requires the
variation of the envelope of the r.f, carrier wave in
accordance with the intelligence it is desired to transmit.
There are several possible ways of doing this and they
are classified according to the manner in which the modu-
lating voltage is applied to the stage to be modulated.
Thus the following broad classification is arrived at:—

Anode modulation.
Control grid modulation.
Suppressor grid modulation.
Sereen grid modulation.
Cathode modulation.

Modulation should be applied only to an r.f. stage
which is driven from a source of constant frequency, e.g.,
a crystal oscillator or a stable variable frequency oscillator
followed by at least one isolating stage. This is to prevent
the production of spurious frequency modulation such as
would result from the direct modulation of a self-excited
oscillator. In the case of a triode p.a. stage, neutraliza-
tion must be perfect, and there must be no parasitic oscil-
lation in a high-gain tetrode or pentode stage.

A 1o =
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RFC
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Fig. 1. Anode modulation,

Anode Modulation

Anode modulation of a class C r.f, stage means that
the modulating voltage is superimposed on the d.c. anode
voltage: thus, for full modulation the normal anode
voltage of the p.a. is swung from zero to twice its nor-
mal value, causing a corresponding variation in the ampli-
tude of the r.f. output.

The ways of achieving anode modulation may be
sub-divided into the following headings: -

1. Transformer modulation,

Choke modulation,

Series modulation.

Anode modulation of pentodes and tetrodes,

B

*51 Anglesmede Crescent, Pinner, Middlesex.
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I. Transformer Modulaiion

The most straightforward means of anode modulation
is by the use of a transformer, known as a modulation
transformer, to couple the modulator to the p.a. stage.
This is shown in Fig. 1. The ratio of the transformer
should be such that it will match the modulating impe-
dance of the r.f. stage to the load required by the modu-
lator valve(s). Although in Fig. | a single triode is shown
as the modulator, it should be realized that triodes,
te:rodes or pentodes, cither in push-pull or single-ended
operation, may be used.

For 100 per cent, modulation, an audio output equal
to half the r.f. input is required, ie., 75 watts of af.
power are required to modulate fully an input of 150
watls.

The adjustment of a modulated r.f. amplifier, no matter
what system of modulation is used, is best carried out
with the data published by the valve manufacturer for
the valves concerned as a general guide, The chief points
which require attention are the amount of grid drive,
which must be two to three times that required for c.w.
operation, and the aerial loading. which must be care-
fully adjusted to provide the necessary modulating impe-
dance (i.e., ratio of anode voltage to anode current) of
the modulated stage.

Although the effective power input is varied in anode
modulation, the average power inpul remains constant
because each positive excursion of the anode voltage is
immediately followed by a corresponding negative one.
This means that the d.c. anode current of an anode-
modulated stage does not vary during modulation,

Anode modulation is the most common form of modu-
lation used. It is also the simplest system to adjust and
apply. Morcover it is a system which enables the r.f.
amplifier to operate with the highest efliciency and is
capable of full modulation with the least amount of dis-
tortion. The ratings of a given value in anode modula-
tion are of the order of two-thirds of the c.w. ratings.

2. Cheoke Modulation

An alternative method of anode modulation is the
use of a choke as the coupling impedance between the
modulator and r.f. stages. This is known as " choke ™ or
* choke control " modulation and is shown in Fig. 2. This
system was commonly used under pre-war conditions as it
lent itself particularly to low-power operation. —The
modulation choke must have an impedance at audio fre-
quencies which is fairly high compared with the modu-
lating impedance.

Obviously, if both valves operate at the same h.1. volt-
age, then the output of V2 (Fig. 2) cannot fully modulate
V1, as the modulating voltage produced across the choke
must of necessity be less than the h.t, voltage, while the
voltage required for 100 per cent. modulation must equal
the h.t. voltage. For this rcason the p.a. stage is always
run at a lower h.t. voltage than the modulator, the excess
voliage being dropped across the resistor R which is by-
passed at audio frequency by the condenser C. The h.t.
voltage on the p.a. valve should be about 60-70 per cent
of the modulator h.t, voltage. The modulator valves in' this
arrangement must operate under class A conditions, and
only a single valve or two valves in parallel are possible.
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Fig. 2. Choke control modulation of a class C r.f, amplifier.

For high power use the large amount of audio power
needed cannot be economically obtained by class A
operation and the design of the modulation choke is
diflicult, For this reason choke modulation is most suit-
able for low-power operation, i.e., up to about 15 watts
input to the r.f. amplifier.

3. Series Modulation

Another form of anode modu'ation is * series modula-
tion.” In this case, the modulator and the p.a. are con-
nected in series, as shown in Fig, 3, Both will therefore
pass the same current, the method of adjustment being to
vary the operating conditions (f.e., grid drive, aerial
loading and grid bias of the p.a, stage) so that it is
operating at a lower voliage than the modulator. As
with ¢hoke modulation, once the corre:t operaing con-
ditions are obtained, it is a very convenient way of
achieving modulation. It also has the advantage that one
power unit feeds boih p.a. and modulator and that no
modulation transformer or choke is required. Valves such
as the 807 are suitable For use in a series modulation
system, and may be operated from a 1000V supply.
There should be 3500-600V across the modulator and
400-500V across the p.a. For higher power, two such
valves may be used in parallel as the modulator, and two
in push-pull or parallel as the p.a.

HT+
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Fig. 3. Series modulation of a class C r.f amplifier.
Note the biasing arrangement of Y1. RI, R2 and R3 must be
such that the cathode of Y1 is positive with respect to its grid.
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Although in Fig. 3 the modulator is shown “ up in the
air,” this is not the only arrangement. The modulator and
p.a. may be reversed so that the p.a. is at the higher
potential with respect to earth. It is immaterial which
arrangement is used so long as appropriate precautions
are taken. In the example quoted, an isolating trans-
former of adequate insulation is recommended at some
point in the audio chain, It must also be remembered
that the valve which is *“ up in the air ™ requires a separ-
ate heater transformer, otherwise the cathode/heater insu-
lation is likey 1o break down,

4. Anoede Modulation of Teirodes and Pentodes

True anode modulation can be applied only to triodes.
Due to the characteristics of tetrodes and pentodes, both
the screen and anode voltage alfecting the anode current,
it is necessary to apply modulation to both screen and
anode to obtain a linear modulation characteristic. This
may be done as shown in Fig, 4 where it is seen that the
screen is fed by a series resistance from its modulation
transformer. A potentiometer must not be used for this
purpose. The screen by-pass condenser C must have a
reasonably high reactance at audio frequencies, In this
case, the modulating impedance is the ratio of the anode
voltage to the sum of the anode and screen currents, the
audio power required being one-half of the product of
the anode voltage and the sum of the anode and screen
currents,

Efficiency Modulation Systems

The remaining systems of amplitude modulation are
usually grouped together under the general heading of
* efficiency modulation systems ™ because modulation is
achieved by varying the efficiency of the p.a., as opposed
to the various forms of anode con'rol where the input is
varied at constant efficiency. The term " efficiency modu-
lation ™ is a genecrally accepted expression, bul tends to
canse confusion because the overall efficiency of such a
sys.em is low, generally in the range of 25-30 per cent.
In other words, the average r.f. oulputl for a given d.c.
inpul 10 the p.a, is appreciably less than for anode modu-
lation, It should also be emphasized that in anode modu-
lation, the audio power at the positive peaks of modula-
tion, is added 1o the d.c. input to the p.a, This does not
oceur in * efficiency ” modulation systems.

Grid Modulation
This is probably the most common form of efficiency
modulation and it may be applied to practically any type

INPUT

HT+

Fig. 4. Anode and screen modulati
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of valve, whether triode, teirode or pentode, It is rather
difficult to adjust for optimum results, and has several
stringent requirements, These are:

I. The r.f. grid drive must have good regulation, This
may be arranged by providing much more drive than
is really necessary and dissipating the excess in a
lamp or resisiance.

The modulator must have a low impedance output.
A triode in class A is preferable, but if a pentode or
tecrode is used it is advisable to connect a swamp-
ing resistance across the secondary of the modula-
tion transformer.

3. The grid bias supply must have good volltage regu-
lation, Either battery bias or a voltage stabilized
supply is required.

These requirements are necessitated by the fact that
during the modulation cycle, there is appreciable variation
in the impedance of the grid circuit nfpa grid modulated
amplifier, The circuit arrangement is shown in Fig. §.

The maximum permissible input for a given valve
(assuming an efficiency of 35 per cent) must be calculated
in order that the anode dissipation is not exceeded. The
adjustment then consists of setting the grid drive (which
is about 20-25 per cent of that obtained under c¢.w. condi-
tions), grid bias, and aerial loading, until upward modu-
lation and no variation of p.a. anode current is obtained
at the required input. The a.f. gain may then be increased
until approximately 90 per cent modulation is obtained.

&)

Screen-grid Modulation

With the greatly increased use today of beam tetrodes
such as the 807 and 813 as r.f. amplifiers, modulation of
the screen-grid has recently received a great deal of atten-
tion in amateur circles.

The main limitation in screen modulation is that the
screen-grid voltage must be reduced to a fairly low value
(100-130V in the case of the 807) in order that the posi-
tive excursions of the screen voltage on peaks of modu-
lation shall not be limited, otherwise asymmetrical modu-
lation will occur.,

The positive peaks will be flattened and the negative
peaks will be unaffected, The general arrangement is

shown in Fig. 6.

fr 8

LAMP

Q 3

Xa

a4

;. HT+
JN ks
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Fig. 5. Grid modulation of a r.f. amplifier, The lamp is used to
absorb a fairly large proportion ulf tihe grid drive and so improve the
regulation.
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Fig. 6. Screen modulation of a r.f. tetrode. The screen voltage
must be obtained from a variable resistance to enable close adjust-
ments to be made.

In the case of the smaller tetrodes, screen modulation
is more conveniently applied to two valves in push-pull
to compensate for the rather low r.f, output resulting
from the low screen voliage, Screen modulation does not
call for critical adjustment of grid drive to the modulated
stage, but for optimum results the screen voltage must be
adjusted carefully to allow the greatest possible modula-
tion depth without distortion. This maximum is generally
of the order of 75 to 80 per cent, The audio power
required, as in other efficiency modulation systems, is
quite low, 4 to 6 watis being sufficient to modulate a
100 watt carrier.

Clamp Modulation

The so-called clamp modulation is an interesting vari-
ation of screen-grid modulation. The purpose of a
“clamp " valve is to reduce the screen vollage of a tetrode
r.f. amplifier to a low value in the absence of excitation,
so that il acts as a protective device and allows the exciter
to be keyed without using fixed bias on the p.a. stage.
The circuit is shown in Fig. 7. In normal operation, the
clamp valve V2, which may be of the KT66 or 6L6 class,
is cut off by the operating bias of the r.f. stage VI which
is developed across R1. When the excitation is removed,
there is no bias on V2 and hence it passes a large
current which causes a high voltage drop across the

Vi
(11 -
LLJ
RF
INPUT  Rpe
RI
HT+
AF INPUT
/

/

Fig. 7. Clamp modulation, Series resistance control of the screen
voltage is necessary.

v
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Fig. 8, Suppressor grid modulation of a r.f, pentode.

screen resistor R2, The screen voltage of V1 is therefore
reduced to a low value and the anode current is cut ofl.

The grid of the clamp valve may be switched from the
r.f. bias to the output of a speech amplifier and so the
screen voltage may Ec varied in sympathy with the speech
input. On switching to telephony operation, after tuning
up with r.f, bias on the clamp valve, the screen voltage
and hence the anode current drops. When modulating
the audio gain may be increased until the anode current
on modulation peaks is two-thirds to three-quarters of
the normal c.w, value,

Suppressor-grid Modulation

So long as the other voltages remain constant, the gain
of a pentode may be controlled by varying the voliage
applied to the suppressor grid. This is the basis of sup-
pressor-grid modulation, the a.f, input being applied in
series with the suppressor-grid voltage as shown in Fig. 8.

This form of modulation is the simplest to adjust but
it is capable of up to 95 per cent modulation without dis-
tortion, using only a small amount of a.f. power.

Adjustment is carried out by applying sufficient nega-
tive bias to the suppressor grid to reduce the anode
current to one-halfl of the c.w, value, The bias required is
about 40-60V for the PTI15. A.f. input to the suppressor
may then be increased to give up to 95 per cent modula-
tion.

Grid-leak Modulation

A form of grid modulation which is occasionally used
is grid-leak modulation. If, in an r.f. amplifier which
obtains its operating bias solely by the grid leak method,
the value of the grid leak is varied, the grid bias and
hence the output will also be varied. In practice this may
be accomplished by using a valve as a grid leak (Fig. 9).

RF -
inpur <1
RFC
G.B.
Ol

p--- J'
Fig. 9. Grid Jeak modulation, This is the most economical so
far as audio equipment is concerned but the efficiency is low.
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The usual adjustments of grid drive and aerial loading
at approximately half of the c.w, ratings to give upward
modulation are required.

The efficiency of this system is very low, being about
25 to 30 per cent, but on the other hand it is probably
the most economical system as it needs only a carbon
microphone and transformer, and one small triode.

Cathode Modulation

Modulation may also be applied to the cathode circuit
of the p.a. as illustrated in Fig. 10, This is known as
cathode modulation and in effect boith anode and gnd
voltages are varied simultaneously. Cathode modulation
is, therefore, a compromise between high-efficiency anode
modulation and low-efliciency grid modulation. By suit-
able adjustment, any desired proportion of cach form may
be achieved. The ratio of anode to grid modulation is
controlled by

I. The amount of a.f. power applied.

2. The value of the grid bias on the p.a,

The former obviously determines the amount of anode
modulation, while the latter determines the amount of
control a given value of modulating voltage will have.

—_——

E.

i

i P
( -
RF % A £
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— P .'_
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> HT+
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HT+

Fig. 10. Cathode modulation, A greater degree of adjustment is
possible if the grid return is taken to 2 tap on the secondary of the
modulation transformer.

The grid bias is, of course, controlled by the value of
the grid and applied voltage. A greater range of adjusi-
ment in the grid circuit may be obtained if the grid return
can be made a variable tap on the secondary winding of
the modulation transformer, but this is only possible if
a multi-ratio transformer is available.

Setting up can be fairly complicated, because in addi-
tion to the usual adjustments, the proportion of grid and
anode modulation must be adjusted to give full modula-
tion. However, once sel up it is capable of very good
results.

Low-level Modulation

The modulation systems so far considered are known
as “high level © systems because the modulation is
applied to the stage working at the highest power level.
There is no reason, however, why the modulation should
not be applied to a low power stage, the modulated out-
put of which is then amplified. This is called “ low level "
modulation and is occasionally used in amateur practice.
The modulated r.f, voltage is amplified by a linear ampli-
fier or an amplifier operating in class B whose output
power is proportional to the square of the input voltage.

The chief practical difliculty in operating such a system
is the maintenance of the operating conditions. The impe-

(Continued on page 519)
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A Ultility Reversible 14 Mc/s Three-Element Beam

An Easily Built Directional Array
By D. J. GRIFFEN (G3EGQ)*

THE aerial system to be described was evolved after a

careful consideration of various types of directional
arrays, It would appear that the three clement Yagi is
superior to many other types in respect of its compara-
tively small size, its useful forward gain and its good
front-to-back ratio.

Ideally, such a beam should be rotatable, This neces-
sitates the use of a tower and self-supporting tubing
elements, requiring a financial outlay outside the mean-
ing of the word “ utility ”. Accordingly, it was decided
to compromise and accept a fixed beam with reversible
directivity so that it could be made to radiate in one of
two principal directions and which ceuld be suspended
between two masts. At the author's location the beam
was erected so that maximum radiation took place on
bearings of 280 or 100 degrees, giving reasonable cover-
age of the West Indies, Central and North America in
one direction and Europe, Asia, Oceania, Australasia
and North and East Africa in the opposite direction.

EAST
________ 32.5' B ® e
AN
o)
i 33.7' - ¥ e
NN 4
Ns}
32.5' ¢ 9 )
------- = x> =
K
WEST

Fig. 1. Dimensions of the utility beam for a design frequency of 14100 ke/s.

Construction

From Fig. 1 it can be seen that the elements are close
spaced, with 0.15 wavelength spacing between the
radiator and either parasitic element. Reduced spacing
of 0.1 wavelength could be employed, but with reduced
gain and bandwidth, and a considerable reduction in
radiation resistance. The elements are composed of
16 s.w.g. copper wire but in the interests of shightly in-
creased efficiency by the reduction of copper losses they
may be lengths of a heavier wire gauge. No. 16 s.w.g.
was used by the author to reduce the weight of the
beam and, especially, to reduce the strain on the
spreaders, two of which are required, each 20 ft long.
They may be garden canes strapped together or lengths
of light timber. 10 ft garden canes are available from
seedsmen and a number of these may be joined together
to form a lightweight spreader. Stout timber spreaders
are necessary if 12 s.w.g. wire elements are used, but the
bamboo spreaders are adequate for the lighter elements.
A length of light, portable 80 ohm twin transmission
line is used to connect the beam, via a matching device,
to the aerial changeover relay in the transmitter,

Performance

Electrically, the beam is quite orthodox, with an esti-
mated forward gain—with reference to a half-wave

*Eagle Farm, Batheaston, Bath, Somerset.
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dipole—of about 7 db and a front-to-back ratio of about
25 db. It has proved most satisfactory for DX working
and its good front-to-back ratio has helped to minimize
the QRM problem. The radiation resistance at the
centre of the driven element is estimated to be about
10 ohms’,

Reversibility

The beam was originally constructed using parasitic
elements of the conventional type with a 35 ft reflector
and a 32.5 ft director, but to reverse directivity the
feeder had to be disconnected and the entire beam
turned over. At the author's location the beam is sus-
pended over sideland complete with blackberry bushes
and shrubs, and turning over the beam on a wet, dark
and windy night became a rather hazardous task.
Accordingly, means were sought whereby the direction
of maximum radiation could be reversed, preferably
without lowering the beam and certainly without turning
it over physically. The easiest solution to this problem
would appear to be the use of stub-tuned parasitic
elements, and the approach to this solution may best be
illustrated by means of numerical examples.

A half-wave element of the correct length to resonate
at some given frequency will, at a point of current maxi-
mum, possess a purely resistive impedance of approxi-
mately 80 ohms. If the element is shortened by a few
per cent it may be said to possess capacitive reactance
as well as resistance and its impedance may be represen-
ted by, say

Z = 80 — jl0 ohms.

The shortened element behaves as a director.

An element which is a few per cent longer than an
electrical half wavelength may be represented by an
inductive reaclance in series with resistance, and its
impedance may be expressed thus:—

Z = &80 + j30 ohms.

Reconsidering the numerical examples given, it can
be seen that a director of

Z = 80 — jl0 ohms

will. with the addition of + j40 ohms in series, become
a reflector of
Z = 80 + j30 ohms.

Thus, we have only to add an inductive reactance
of + j40 ohms in series with a director to convert it into
a reflector; by arranging to short-circuit this inductive
reactance the reflector may be re-converted into a
director.

Now consider how this inductive reactance may best
be obtained. A coil may bhe used but requires protec-
tion from the weather. Instead, a length of short-
circuited transmission line may be used. This possesses
inductive reactance, its magnitude being given by

X, = | Z. tan %M
by
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where [ is the length of the line in wavelengths,
fa‘nd Z; the characteristic impedance of the transmission
ine.

In the ﬁrotolype tested, Z, was approximately 600
ohms but this value is not critical.

It is thus easy to calculate the length of a stub so
that it exhibits the desired inductance. There are, how-
ever, many variables in Yagi design—the optimum
capacitive and inductive reactances are usually unknown
—so that in practice it is best to resort to cut and try
tactics. The stubs are therefore made longer than the
optimum length and the beam adjusted by variation of
stub length for either maximum forward gain or maxi-
mum front-to-back ratio with the aid of a field strength
meter.

Each parasitic element is cut to a length of 32.5 ft,
the optimum length with AB or CD shorted. The stub
length is 4 ft, each stub made of 18 s.w.g. wire spaced
3in.  The radiator is cut to a length of 33.7 ft. By
shorting points AB and open-circuiting points CD the
beam fires eastwards; shorting CD and open-circuiting
AB gives radiation westwards.

Matching System

The importance of a correct match between the
feeder and the beam cannot be over-emphasized and in
this instance the problem was solved by the use of an
uncommon matching device in amateur circles—the re-
actance transformer. It is shown in Fig. 2. (As a
starting point, the radiation resistance was taken to be
10 ohms.) The matching system is versatile and readily
adjusted, an important feature when the precise value
of radiation resistance is unknown and when there may
be some reactance present as well. The inductors con-
sist of five turns of 12 s.w.g. wire, tin. internal diameter
and {in. winding length, mounted mutually perpen-
dicular, The capacitor is 500 pF variable initially,

TO DRIVEN ELEMENT

Fig. 2. The matching uwnit.
C is 400pF and L1 = L2 =
C.154H. During initial adjust-
ments C should be a 500pF
variable condenser (see text).

TO 80 ohm FEEDER

Adjustment

An approximate match between the driven element
and the feeder should first be obtained. It will be neces-
sary to check this match after adjustment to the stub
lengths, but the first task is to get a certain amount of
power into the beam so that this parasitic element tuning
may be adjusted.

Suspend the beam about 6 ft above ground. Connect
the feeder to a receiver, preferably one possessing an
“S” meter. Tune the receiver to a steady signal in the
14 Mc/s band and rotate C to obtain maximum input
to the receiver., Now expand or compress the turns on
both coils and readjust C to improve the match. It will
be found that optimum capacitance is moderately criti-
cal but that inductance changes have a relatively small
effect.

The beam is now adjusted for optimum match to
the receiver. Next check its performance with low
power fed from the transmitter. No s.W.R. meter need
be used as a check on the accuracy of the match if the
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following checks are taken and provided the feeder
length is not an exact multiple of an electrical half wave-
length. Place an r.f. ammeter in series with one leg
of the feeder and check that a reasonable reading is
obtained; for example 0.5A for 25 watts input to the
power amplifier. Now increase the power amplifier
coupling and check to see if the tank circuit requires
retuning. 1f the beam is correctly matched and a purely
resistive load on the transmitter no retuning should be
necessary. If a partially reactive load is thrown on the
transmitter, then the inductance and capacitance in the
reactance transformer should be adjusted to obtain a
reasonable match. This adjustment with power applied
to the beam is important, since it is unwise to allow a
high s.w.r. with this type of feeder. Now adjust the
stub lengths using a field strength meter and give the
matching system a final check. IIL may be necessary
to modify the reactance transformer component values
slightly. The variable capacitor should be replaced by
a high quality fixed capacitor of equivalent value.

It is recommended that the reactance transformer
components be mounted in a small weatherproof
wooden box, with two stand-off insulators at thc top
for the radiator connections and a small hole in the
base for the feeder. The principle of the reactance
transformer may be applied to effect a match between
any transmission line and most aerial systems., The
relevant formula are given in the Appendix.

Insulator and Spreader Losses

Since the ends of the radiator and the parasitic ele-
ments are points of voltage maxima, great care should
be taken with insulation. Pyrex transmitting type in-
sulators of the smallest possible self-capacitance should
be used. Furthermore, there will be dielectric losses
in the bamboo spreaders and to minimize these it is
recommended that the spreaders be 40 to 50 ft apart.

Remote Control

Ideally, the points AB and CD could be sherted by
relay contacts, with the relays suspended at the centres
of the parasitic elements, permitting remote control re-
versibility from the operating position. So far the
author has been unable to obtain suitable relays and,
instead, removable straps have been used. The use of
tilting mercury switches might be worth investigation.
Alternatively, stubs which are a half wavelength plus
4 ft may be used, adjustment at ground level then being
possible. (This assumes the beam to be a half wave-
length above ground.)) The problems associated with
this idea of reversible directivity are mechanical rather
than electrical and their solution is left to the ingenuity

of those sufficiently interested to investigale the
possibilities.
With remote control one may switch over instan-

taneously from say North America to South Africa
and obtain an immediate comparison of the front-to-
back ratio of the beam. The beam has been in use at
G3EGQ for several months and has come up to all
expectations.

References
' Radio Amateur's Handbook, 1953.
*A.R.R.L, Antenna Book.

Appendix

The values of inductance and capacitance used in the
reactance transformer may be obtained from the
formula given below,
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Inductance

(1) X1 = R-J% — 1/ ohms

where Z, is the characteristic impedance of the feeder,
and R is the radiation resistance of the driven element.

Substitute the value of inductive reactance in the next
expression to obtain the actual inductance.
@ L= 52

Tt #H
where L is the inductance,
X, is the inductive reactance given by the pre-
_ vious formula and
f is the frequency in Mc/s.

Capacitance
3 Xe %o

2
R

ohms

e

where Z, is the characteristic impedance of the feeder
and R is the radiation resistance,

_ Substitute the value of capacitive reactance obtained
in the next cxpr.cssion to find the actual capacitance.

10
@ €= e PF

Neote Each coil in the reactance transformer should
have half the total inductance given by formula (2).

Alternatively, stub matching may be used. An open-
circuited stub may be attached to the main transmission
line; the length of the stub and its point of attachment
to Ihczlinc may be determined from data given in refer-
ence 2.

This type of matching is recommended should a modi-
fied version of the beam be constructed for use on the
2] or 28 Mc/s bands. At these higher frequencics, the
reactance transformer method requires extremely small
values of inductance and it becomes impracticable to
construct suitable coils.

If stub matching is used, the velocity factor of the
80 ohm line (0.67) should be taken into account when
calculating the length of the stub and the distance
between its point of attachment and the centre of the
driven element.

——

Solid-state Battery

N American company has recently announced a new

battery which consiitutes a water-free primary energy
source, In contrast to conventional dry batteries which
contain some water so'ution and a depolarizer, the new
voltage battery has no water in its make-up. It is a true
solid-state energy source. Voltage is generated by the
differential in contact potential beiween two conductors in
contact with a solid electrolyie.

The battery undergoes negligible chemical reaction
when idle, On the basis of current tests, shelf life of ten
vears or more is expecled. This characteristic indicates
particular usefulness in military and civilian applications
which require extremely long shelf life, Small size per
volt of output is made possible by the inherent nature
of the battery; 200 volts can be obtained from a unit one
cubic inch in volume, As a result of its completely dry
construction, the battery holds stable output vollage over
a temperature range from —65° to 165° F. Efficiency does
not drop at the low limit of this range. (From Elecironicy,
quoted by the L.T.U. Journal.)
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Systems of Amplitude Modulation
Continued from page 516

dance of the grid circuit varies appreciably, and so a
low impedance source of grid drive is required. As in
grid modulation, the regulation of the exciter may be
improved by providing excess drive and dissipating a
fairly large proportion of it in a lamp or resistor. A linear
stage should always be operated as a straight amplifier
and not as a frequency multiplier, otherwise the depth of
modulation is increased accordingly,

Summary

There is no doubt whatever that anode modulation is
the most effective system of amplitude modulation from
all points of view and as such it should be the aim of
every serious telephony worker. It has, however, the dis-
advantage that the a.f. power requirements are the
highest, thus the modulator and associated power supplv
are expensive and often complicaled pieces of equipment,

Other systems arc appreciably less effective as means
of modulation, although it may be argued that the overall
efficiency of a transmitter emploving any of the efficiency
systems 1s much higher on account of the smaller amount
of audio cquipment required. This may well be a powerful
argument In the case of portable, mobile or battery-
operated equipment, but it should be kept in ils proper
perspective in fixed station work.

Nol the least important aspect of Amateur Radio is
making do with apparatus which is available or ecasily
obtainable and in such cases choke and series modulation
have a lot to recommend them. Choke modulation is a
very useful method of utilising a single r.f. triode as a
modulator valve, while series modulation enables a single
high voltage power supply to be used with small valves.

There is not a great deal of difference between any ol
the variable cfficiecncy methods. They are all capable of
excellent results but in general they are harder to set up
than anode modulation, With very great care in adjust-
ment and operation, they may be safely operated at
somewhat higher than the published ratings for a given
valve, The published ratings usually refer to maximum
conditions but due to the “ peaky " nature of the speech
waveform the average condilions are appreciably less.
This is a course which obviously needs to be followed
with great diseretion.

The various efficiency sysiems do, however, present to
the amateur whose main interest lies in ¢.w, operation a
convenient method of telephony operation.
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Winding Coils on Standard Formers
By J. GREENWELL (G3AEZ)*

OIL formers of the Aladdin type are widely used in
mo-dern radio equipment, not least in amateur gear.
The home constructor however is always faced with the
problem of * how many turns ” for any particular appli-
cation. For this reason the two charts which form part
of this arlicle have been prepared to enable the amateur
éo calculate quickly and easily the necessary winding
ata.

Use of Chart I

The use of Chart I is best illustrated by describing a
typical calculation.

Example: It is required 1o wind a coil on an Aladdin
type F804 former which will resonate at 7 Mc|s with a
50upF condenser.

The method is as follows : —

1. Draw a straight line through 50usF (axis A) and
7 Mc/s (axis B).

2. Project the line to cut axis C and read off the
required inductance, which in this case is 10.3xH.

3. Draw a horizontal line through 10.3zH on axis D
and a vertical line through a reasonablé winding length
(say 0.5in.) and determine the most suilable wire gauge
to use, i.c., 32s.w.g.

. 4. From the 32 s.w.g. curve determine the exact wind-
ing length to give an inductance of 10.3gH, i.e., 0.48in.

The coil required will therefore be close wound with
32 s.w.g. enamelled copper wire and 0.48in. long.

If desired, the number of turns may be calculated using
wire tables (such as Table I) from which it will be found
that the turns per inch for 32 s.w.g. enamelled copper
wire is 83, Hence, a winding 0.48in. long will consist of
[83 x 0.48]=40 turns.

Table |
The following table, prepared from information provided by the

London Electric Wire Company, shows the minimum turns per inch
for enamelled copper wire of the gauges most commonly used by

amateurs.

Gauge Turns Gauge Turns
20 s.w.g. 26 t.p.i. 32 sw.g. 82.6 t.p.i.
12 s.w.g. 33 wpi. 34 s.w.g. 96.2 t.p.i.
24 s.w.g. 41.5 t.p.i. 36 s.w.g. 116.3 t.p.i.
26 s.w.g. 50.3 t.p.i. 38 s.w.g. 1449 ¢.p.i.
28 s.w.g. 61 tp.i. 40 s.w.g. 178.6 t.p.i.
30 s.w.g. 715 wp.i. 42 s.w.g. 212 t.p.i.

For coils of low inductance, i.c., less than 1gH, it is
advisable to space wind rather than close wind with a
heavy gauge wire. Curves are, therefore, given in Chart 1
for pitches of 10, 15 and 20 turns per inch using 26 s.w.g.
enamelled copper wire. Other gauges may be used, how-
ever, withoul introducing significant errors.

The values shown in Chart 1 for Aladdin F804 formers
have been calculated for formers without cores. The
variation in inductance obtainable with dust-iron or
brass cores depends on the winding length and composi-
tion of the core material and no simple correction factor
may be quoted. However, experiments show that for
coils between 0.3 and 0.8in, long a dust-iron core will
give a maximum possible induclance of about twice the
“core-less 7 inductance and a brass core a minimum
possible inductance of about 0.8 times the “ core-less ™

Wigmore Lodee, Beare Green, near Dorking, Surrey.
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inductance. These factors should be borne in mind
when designing variable inductances from the charts.

Chart for 0.3 Inch Diameter Formers

The inductance required is found from Chart I in the
same way as for Aladdin F804 formers and the winding
details determined from Chart 11.

Measurements show that the effect of a screening can
on the average coil wound on 0.3in. diameter formers
is to reduce the inductance by about 5 per cent.

When designing very low inductance coils, an allow-
ance of approximately 0.15¢H should be made for the
leads.
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Chart I. The calculation of inductance required and winding data for Aladdin type F804 coil formers, The dashed lines refer to the
worked example.
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Modifying the B2 Transmitter for V.F.O. Operation

Simple Modifications to the Oscillator Section
By L. CRITCHLEY (G3EEL)* and N. CARTER (G2NJ)**

There have been many requests for information
on modifying the Type Il Mark Il transmitter
(popularly known as the B2) for v.f.o. operation.
The writers here describe how this can be
effectively carried out without the need for con-
structing a separate unit.

AFI'ER trying various portable v.f.o. units, it was
decided to provide an internal v.f.o, which would
operate from the B2 power pack without increasing the
current drain on the batteries. It was considered that,
with the minimum of alteration to the existing crystal
oscillator unit, the EL32 valve could be made to function
as quite an efficient electron coupled oscillator and it
was with this in mind that a B2 transmitter unit was
modified and tested.
The front panel and controls were first removed and

then the crystal selector swilch, together with the
TO METER
.'L.cuc 1 ) |
lb-‘—:l va CNI Ci78
e -
-5 - =
clé
xl €
cie )T' RFCIB
p. l Ril&
7 ™~
[
—aC
SW2A T i
Lé LS SwW2e CI?AT
i
Fig. 1. The original crystal oscillator circuit of the B2, The com-

ponent numbering is the same as in the circuit printed in the
R.5.G.B. Tilembers’ Circular issued in October, 1947,

cathode coil units. As it was intended to modify the
transmitter for use on 1.8 Mc/s and 3.5 Mc/s, the
tormer of the larger cathode coil was retained, stripped
nf its windings, and re-wound with 54 turns of closely
wound No, 30 s.w.g. enamel wire, tapped at 14 turns
from the earthy end. This coil was re-mounted in its
original position.

The remainder of the original wiring above the chassis
associated with the 40ppF trimmer, which is fixed to the
side of the chassis, was taken out, care being taken not
to remove the connection to the cathode of the EL32,
which passes through the chassis via a rubber grommel
located near the 40ppF trimmer. This wire serves as a
convenient connection to the cathode tap on the coil.

*i6 Warerloo Road, Peterborough.
*vid We Parade. Peterborough.
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Components Required

Additional components required are a small panel
mounting air spaced trimming condenser of about
75upF, this being the largest which could be accommo-
dated, and two 316upF silver mica condensers. The air
spaced trimmer should be mounted on the panel in the
position previously occupied by the crystal switch with
one of the 316uxF silver mica condensers wired in
parallel with it.

The remainder of the wiring is straight forward. The
“hot™ end of the coil should be connected to the
fixed vanes of the tuning condenser. The earthy end
of the coil can be earthed to the chassis by a solder
tag on the metal cover holding the 40puF trimmer. To
this point it is necessary to connect one of the leads to
this condenser which, as will be scen later, serves to
set the band edge. The cathode tap from the coil is
soldered to the lead from the cathode of the EL32
valveholder which was previously left poking through
the chassis. The other side of the 40upF trimmer is
wired to the fixed vanes of the tuning condenser. As
a precaution against faulty contact between the spindle
of the tuning condenser and the chassis, the solder

TO METER

ORIGICIAlI:L ' | ORIGINAL R7C
| - -
316

PPF

40
MY,

100 !
}J}JFA L=}
/T = ORIGINAL CI7A

- 316 ppF
Fig. 2. The medified oscillator.

tag on the moving vanes of the tuning condenser was
carthed to the chassis.

All that remains is to connect a grid condenser from
the “hot™ end of the tuning coil to the leg of the
crystal socket which carries the connection to the cap
of the EL32.

The grid leak to the EL32 is left undisturbed, thus
permitting metering of the oscillator erid current.

1.8 Me/s Operaticn

It was found necessary when the unit was used on 1.8
Mc/s, to arrange for a capacity of 130-140pxF to be
placed in parallel with the grid tuning condenser of the
6L6 valve. This can be done by connecting the condenser
in series with a switch mounted on the front of the panel
near the top right-hand corner of the meter, thus enabling
ll[(izl capacitance to be switched in and out of circuit at
WIlkl,

The unit was then re-assembled, a scale of cardboard or
similar material being pasted over the calibrations of the
crystal selector switch and the v.f.o, tuning condenser
fitted with a suitable knob. (A slow-motion dial would
be an asset here.)

The CI7TA 100 puF silver mica condenser, which is
shown in Fig. | wired between the cathode of the valve
holder and earth, and situated under the chassis. was left
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in position as a result of an over-sight. As the unit
worked well, this was not altered. It has been noted how-
ever, that this capacitance is effectively in parallel with
the portion of the coil between cathode tap and earth.

V.F.O. Coverage

Drive to the 616 is the same when working from either
the fundamenial or second harmonic of the v.f.o. By
judicious adjustment of the 40puF trimmer, it is possible
to make the v.f.o. cover from 1800 to 1915 ke/s. This
adequately covers those portions of the band consistently
used by the operators and also permitted full coverage of
the 3.5 Mc/s band. If full coverage of 1.8 Mc/s is
required, it can be obtained by adjusting the 40upF
trimmer at the expense of coverage on 3.5 Mc/s.

In a second unit which was similarly converted, a 100ppF
air-spaced trimmer of smaller dimensions was accom-

SWITCH METER SELECTOR
@ @A —
_——%
@ @ @
T % HIGH
. ]Low
R 16 122
@ @
F!A.GR;II/ 9.3
e@ (@000000@)TNNG % i
5.3
PA.GRID—"| A
FREQUENCY 3

Fig. 3. Front panel arrangement of the B2.

modated in the space previously occupied by the crystal
selector switch. With this condenser as tuning control
for the v.f.0., rather better coverage of the 1.8 Mc/s band
was secured, it being possible to tune to 1940 kc/s with
only 49 turns on the coil, tapped at 13 turns from the
earthy end. Full coverage of 3.5 Mc/s was still obtained.

Results Achieved

Both units work well. Adequate drive is obtained on
both 1.8 Mc¢/s and 3.5 Mc/s and the output from the
6L6 was the same as with crystal operation, The v.f.o.
is very stable and does not appear to suffer from drift
due 1o warming up. Both transmitiers were left on and
monitored by station receivers for approximately an hour
when no change in the pitch of the beat oscillator was
noticed. A slight disadvantage is that the v.f.o, tends to
pull somewhat when the p.a. stage is tuned but this effect
is not as pronounced on 3.5 Mc/s when working on the
second harmonic,

The transmitter keys well in the p.a, as previously and
is remarkably free from chirp, except when the aerial
circuit is particularly heavily loaded, (It has been found
in the operator’s judgment that judicious adjustment of
aerial loading and grid drive will eliminate chirp to the
ears of all but the hyper-critical.) No reports of chirp
have been received when the units are mains operated.

A B2 unit, converted as above but with suitably re-
duced power, was used on 1.8 Mc/s and 3.5 Mc/s during
National Field Day, 1955, and only one T8 report and
three T9¢ reports received oul of 400 otherwise T9 con-
tacts! It might be mentioned that both units have been
modified for screen modulation by the gating system and
that details of this modification, which is equally as simple
as that just described, are in course of preparation.
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Television in the Service of Science

HE Seventh Memorial Lecture of the Television Society
commemorating the life and work of Sir Ambrose
Fleming, the inventor of the radio valve, was given this
year by Professor J. D, McGee of Imperial College. Pro-
fessor McGee, who is well-known for his pioneer work
in the development of the Iconoscope. chose for his sub-
ject " Television in the Service of Science™ and con-
sidered in detail the possible extension of television
techniques for scientific purposes into the infra-red, ultra-

violet and X-ray ranges of the spectrum.

Considering the infra-red radiation, two types of tele-
vision microscope were described, The first used a con-
ventional light source and television camera tube, while
the second microscope used a flying spot scanner, photo-
multiplier and a dispr:y cathode ray tube.

Conventional ultra-violet microscopes covering the
range 2,000 Angstrom units to 4,000 Angstrom unijts have
been designed and used, but they have the limitation that
the operator cannot observe what is happening to the
specimen. Television techniques using an ultra-violet
sensitive photo-cathode together with a quarlz window
can overcome this defect, This technique has great possi-
bilities in the biological field and in particular for cancer
research,

Radiologists employ X-ray techniques in their investi-
gations and diagnoses in the medical field, However, with
present practice, observations can only be made under
dark adapted cye conditions, and it is Known that under
such conditions the eve loses acuity. This loss of acuity
can be overcome by using an X-ray sensitive camera tube,
operating on the photo-conductive principle. Existing
image intensifier Muoroscope techniques could be ex-
tended by replacing the small viewing screen with a
storage surface and scanning this in the normal manner to
produce a television signal. For the observation of any
rapid movement, the lag normally associated with photo-
conductive surfaces would have 1o be overcome.

The detection of gamma-rays which are of even
shorter wavelength than X-rays is at present being
achieved by a phosphor/photo-multiplier combination.
The quantum efficiency is, however, exceedingly low and
the storage principle could be of great use.

A further application of television camera tubes is in
the detection of faint optical images, for example as are
encountered in astronomy and astro-physics, The main
difficulties associated with existing optical telescopes are
the long exposures required to record a satisfactory image
of the distant stars, together with the general fogging due
to sky glow,

The greater quantum efficiency of the photo-electric
effect, which can reach 20 per cent., would help consider-
ably in astronomy, In addition, it is known that the reci-
procity law holds down to very low light levels; a wide
range of wavelengths can be covered; electronic presenta-
tion is possible: the signal to noise ratio is improved: and
that the sky background can be removed clectronically.
All these factors of the photo-electric effect could be
useful in extending the range of the existing 200in. Hale
telescope such that it would be possible to record stars
whose brightnesses are three magnitudes smaller than those
observed at present, This would mean that light would be
observed from stars which had taken 5,000 million years
to reach the earth. s

In conclusion, Professor McGee outlined the require-
ment of a television camera tube which could effect this
improvement in astronomy, The main properties of this
tube would be good quantum efficiency, good linear inte-
gration, the target surface to be highly insulating, good
reproducibility of pictures, and the rejection of the
background signal.
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Society News

Licence Examinations
THE G.P.O. is again arranging to conduct technical
examinations and Morse tests for the Amateur
(Sound) Licence in the autumn, provided sufficient appli-
cations are forthcoming.

The technical examination will be held on Saturday,
October 6, 1956, from 2.30 1o 5.30 p.m, at the following
centres: —

Armour

EC.

Radio Surveyor’s Office, Ministry of Transport and
Civil Aviation, 2 Bule Place, Cardifl.
Radio Surveyor’s Office, Customs Dock

Place, Leith, Edinburgh, 6.

Applicaiions to sit the examination, accompanied by a
remittance for the entrance fee of 25s., must reach The
Wireless Telegraphy Section, Radio & Accommodation
Dept.,, Union House, St. Martin's-le-Grand, London,
E.C.1. not later than Saturday, September I, 1956.

- . -

Morse Tests will be held at the Head Post Offices in
Birmingham, Cambridge, Derby, Leeds and Manchester
during the first week in September, 1956, provided there
are sufficient candidates. Application forms may be ob-
tained from the Radio Branch, Radio & Accommodation
Dept., Post Office Headquarters Building, St. Martin's-
le-Grand, London, E.C.1. Completed application forms,
1o which the entrance fee of 10s. must be affixed in
stamps, must be posted to the Wireless Telegraphy Sec-
tion, Radio & Accommodation Dept., Union House, St
Martin's-le-Grand, London, E.C.1, ro arrive not later
than August 20, 1956,

Publicity for Instruction Courses

ORGANIZERS of courses of instruction for those in-

tending to take the Radio Amateurs’ Examination in
May, 1957, are asked to send full details as soon as
possible for publication in the BULLETIN, By securing such
publicity, prospective students and organizers will be
able 1o make their plans well in advance.

G3IGY in Birthday Honours List
CONGRATULATIONS are offered to Mr. J. W.
Birkbeck (G3IGV) of St. Austell, Cornwall, who
was awarded the B.E.M., in the recent Honours List. Mr.
Birkbeck, a blind telephonist, operates the switchboard
at the St, Austell Employment Exchange,

House, St. Martin's-le-Grand, London,

House,

National Radie Show
EADQUARTERS will be pleased to hear from mem-
bers willing to do stand duty at the National Radio
Show at Earls Court from August 21, to September 1.
The theme of the Society's stand-—-No. 305—will be
“An Introduction to Amateur Radio.”

Society Blazer Badge

T is regretted that the motto used on the first batch of

Sociely blazer badges was incorrect, The new motto is
“ Per Artem Amicitia ” which means " Through our Art
to Friendship.”

Members who purchased original badges are invited to
return them to Headquarters for replacement, free of
charge,

To meet a popular demand, the badges will be avail-
able on a dark blue as well as on a black background
cloth. The price for either type is 7s. post free from
Headquarters, New supplies are expected in mid-July.
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Correction
T is regretted that Mr. F. Hicks-Arnold's name was
omitted from the list of Council Members present at
I!'Je Council Meeting held on March 20, 1956, and pub-
lished in the résumé on page 481 of the May BULLETIN,

R.5.G.B. News Bulletin Service
GB2RS 3600 kc/s
10.00 BS.T. 12.00 BS.T.

Sundays

Technical Articles
TH[S issue contains many more technical articles than
usual, In order that this standard may be maintained

far more material will be required for publication.
_ Offers of articles on all aspects of Amateur Radio are
invited. Practical information on transmitters, receivers,
gadgets, “* gimmicks,” aerials, v.h.f., and u.h.f. equip-
ment, single sideband and mobile gear will be particularly
welcome. All articles accepted for publication will be paid
for at the Society's usual rates,

A helpful leaflet—Hin:s to Contributors—will be gladly
sent by Headquarters on request.

Contests Diary

1956

June 24 - - D/F Qualifying Event
(South Manchester)!
July 7-8 - - 144 Mc/s Contest®

July 8 - - D/F Qualifying Event
(High Wycombe)"
Short Wave Magazine

July 14=15 - -
All-European V.H.F. Contest*

July 21-22 - - Short Wave Magazine
All-European V.H.F. Contest®
August 18-19 ) Region | V.H.F. Contests'
(organized by individual national
| societies)
August 19 - 144 Mc/s Field Day No. 2

September 2 -
September 2 -
September 8-9 -

Low Power Field Day’
1250 Mc/s Tests®
European V.H.F. Contest’
(organized by D.A.RC.)

D/F National Final
420 Mc/s Contest No. 2
Low Power Contest
VK/ZL DX Contest

(organized by N.Z.AR.T.)*
VK/ZL DX Contest

(organized by N.Z. AR.T.)*
November 10-11 Top Band Contest No. 2
November 24-25 21-28 Mc/s Phone Contest®
Unless otherwise indinudnasilccgntnu are arranged by the

September 9
September 9 -
October 6-7
October 6-7 -

October 13-14 -

R A A A AT gt g o oW N oV W W N WV VW VY N PV VNN Y VNNV VW

! For rules, see page 532,

? For rules, see page 480, R.5.G.B. Bulletin, May, 1956.
3 See page 285, December, 1955, and page 386, March, 1956.
' For details, see page 478, R.5.G.B. Bulletin, May 1956,

5 For rules, see page 431, R.S.G.B, Bulletin, April, 1956.
® For rules, see Short Wave Magozine, May, 1956,

? For rules, see page 532,

* For details, see page 5318,

o
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A Simple
Audio

Oscillator

By
A. H. KOSTER,
Dr. Ing. (G3ECA)*

¥1 is at the top right, with the lamp between it and the cathode follower ¥2. The

AN audio oscillator is a useful piece of test gear all

too frequently missing from the average amateur
workshop. It need not be very complicated and in fact
the essential part of the circuit to be described consists
merely of two equal RC time constants, one in parallel
and one in series. which are connected to a regenerative
system such that the gain and phase relationship will
sustain oscillation at a frequency which depends solely
on the RC value,

This type of oscillator has been described in several
forms with a varying number of valves and accessorics
to achieve certain results®, A particularly simple circuit®
employs one twin triode. It fulfills the requirements
which the radio amateur needs for testing modulators
and a.f. amplifiers or for oscilloscope work. The range

* 105 Woodlord Avenne, Iiord, Essex,

€1, 7, 0.05.F; C2, 8, 14, cpcuclococe C7

power supply is at the left of the picture,

is wide, the harmonic content low, the output large and
of reasonably constant amplitude over the ranges.

The Circuit

Fig. | shows the oscillator feeding a cathode follower
so that it remains unaffected by the load into which it
may have to work. The switch S1. 82, provides six
ranges covering 32 ¢/s to 33 ke/s. This could be covered
in three ranges, i.c., ranges 1, 3 and 5, but if this were
done the scale would become rather cramped al the
high frequency end of each range.

The frequency can be readily calculated from
f=1)27RC where R is the value to which one section
of the twin potentiometer VRI, VR2, has been adjusted,
and C is the capacity of the respective range condenser.
For this relationship to hold, the R and C values in
cach section should be within = 1 per cent of each

CHI

000

0.02,.F; C3, 9, 0.005.F; C4,
10, 0.002,F; cs5, n,
0.0005,F; Cé, 12, 0.0002.F;
C13, 0.1xF; CI15, 16uF; CI16,
BuF; CH1 5H 50mA; Lamp, see
text; MR, 250Y 50mA metal
rectifier; R1, 500,000 ohms }
watt; R2, 750 ohms | watt;

A

—AAAAA-

R3, 1000 ohms { watt; R4,

| | R7
v3
R4 Rs MR
S
RI VR3 cla l
Vi

30,000 ohms 1§ watt; RS,
10,000 ohms | watt; Ré, 1
Megohm | watt; R7, 5,000 ¢

Ci4

1

-
Cis

ohms 2 watt; RB, 150 ohms §
watt; RY, 6,800 ohms 1 watt;
51, S2, 2.pole 6-way Yaxley
type switch; 53, single pole
2-way switch; T1, 200V 50mA,
6.3V 1A; Y1, &SN7; V2,
YR65; Y3, YR150/30; YR1 +

Sl
YR2, twin potentiometer i I
100,000 ohms each section, 3

watts; VR3, 50,000 ohm poten- T - T = T 2

LAMP
R3
R2

Clé

R6&

e AAAA !
Oh
5
H
N~
&
— ]
(=3
w
<
T

tiometer; VR4, 500,000 ohm | 4
potentiometer; YR5, 10,000 €l C2C3 C4C5C6
ohm potentiometer.
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Fig. 1. Circuit diagram of the simple audio oscillator described in the text, i
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other. Greater discrepancy makes calculation more diffi-
cult and calibration is recommended if better accuracy
is required. However, the circuit will oscillate without
trouble if the components vary by as much as = 10
per cent. y

Each section of the potentiometer VRI, VR2, is 100,000
ohms. Other values can be used, e.g., 50,000 ohms, in
which case all the associated capacity values should

x

400c|s RANGE 11
4 ke/s RANGE I
40kefs RANGE Y ¥I

Fig. 2. Frequency v. resistance curves for the
cireuit and component values of Fig. 1.

2. " o
)
o
o e
RANGES
IXT
(o]
8 - o
RANGE&
1mY \
\_‘H
000
(o] 20 40 60 80 100

k OHMS

be doubled, or 200,000 ohms with all the capacity values
halved. Beyond these extremes, the R/C ratios become
rather big in one case and rather small in the other, and
oscillation is erratic at the ends of each range. For
some applications it may be desirable to cover only 1
octave per range and it is quile easy to select capacity
values and a twin potentiometer with fixed series resistors
to cover the audio spectrum from 32 cfs to 33 kefs in
ten octaves,

Fig 2 shows the frequency v. resistance curves of the
circuit described: on ranges 1, 3 and 5, and on ranges
2, 4 and 6. It is clear that the 10 octaves can be covered
without the cramped part of each range by working
from 100,000 ohms to 20,000 ohms. -

The lamp in the cathode circuit of V1 is a 230 volt
type of 5 to 15 watts consumption. The bulb used took
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8 watts when connected to the 230 volt mains supply
and there was nothing to choose between it and others
of similar value, provided VR3 was adjusted as described
later. The resistance of the lamp varies with the thermal
effect of the current flowing through it and keeps the
amplitude of oscillation reasonably constant independént
of the frequency. Of course, the bulb does not show a
light. Tts operation can be verified by watching the a.f.
voltage across it on an oscilloscope. The thermal lag
of a few seconds can be observed and the bulb therefore
requires to accommodate itself after a frequency change
has been made.

The variable resistor VR3 is a regencration control
and has a marked effect on the distortion present. If
VR3 is at its maximum value the output is more or less
distorted at all frequencies. Its resistance should be
reduced until the circuit just oscillates satisfactorily on
all ranges. Oscilloscope traces of the output look clean
with the exception of those on the lowest range which
still have a slightly flattened crest. This can be remedied
by shunting C7 to earth with a 500,000 ohm resistor R1.

The cathode follower stage (V2) and the power supply
are quite orthodox. The maximum audio voltage avail-
able is about 7 volts R.M.s. For many purposes, smaller
voltages are required and VRS in conjunction with 83
permits the output to be adjusted from 0 to 150 mV.

References

™* Audio Signal Generator,” M, G. Scroggie Wireless
Waorld, August and September, 1949,

3 A Simple Wide Range Sine Wave Generator,” A. D.
Booth, Electronic Engineering, March, 1953,

—_— e

London VjH.F.,fL].H._F. onvention
Continued from page 512

display, First prize went to G3HBW for his 1250 Mc/s
converter, second to F3SK for the 72 and 1260 Mc/s
converler previously mentioned, and third prize to
G3HRH for a table-top two-metre ten-watt (ransmitter,
receiver, modulator and power supply. It was announced
that Dr. Smith Rose who, together with Mr., Corfield,
had kindly judged the competition, had decided to offer
two further prizes and these were awarded to G3EOH
for his “ Poor Man's™ 70 cm Signal Generator and to
G3HT for a very compact 70 cm field strength meter
consisting of a crystal diode followed by a transistor
amplifier. The event concluded with a free raffle for the
many valuable prizes kindly donated by various manu-
facturers, among which were those mentioned on page
424 of the April BULLETIN.
Altogether a most enjoyable event.—W.H.A.

Swiss DX Programme

ON the first Thursday in each month at 19.05 G.M.T.

the Overseas Service of the Swiss Broadcasting Cor-
poration transmits a DX Programme for amateurs and
short-wave listeners, Presented by Russell Henderson, the
programme fea'ures interviews, the Broadcast Bands Re-
view prepared by Otto Berner (HB9GI), Radio Amateur
DX and Overseas News by Etienne Héritier (HESR DX)
and news about amateur activities in Switzerland by
Max de Henseler (HB9RS). The programme is beamed to
Great Britain and Ireland on 9665 and 11865 kc/s. Com-
ments, suggestions and reception reports are most wel-
come ani should be addressed to Swiss Shortwave Ser-
vice, Neuengasse 23, Berne.
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STATION
CALLED

By S. A. HERBERT (G3ATU)*

THIS edition of M.O.T.A. cou'd truthfully be called

TW.OT.A. as only two wecks have passed since
writing the May screed! However, things are now back to
normal once more, editorially at least. On the bands, two
weeks have failed to produce anything of a major change
in conditions, which remain unexciting for most of the
time. However, fifteen and twenty have a habit of produc-
ing the goods just at the point when people are beginning
to despair of ever hearing DX again. Then down drops
the curtain once more and back we are where we started.
Increasing sunspot numbers are bound to have their
effect, though, and the present blank periods must be a
prelude to bigger and betier DX opemings. In the mean-
time. to see what is already going on. we make a start
with our highest frequency band.

Ten Metres

Although approaching summer is doing no good at all
to DX conditions, it is surprising to note the variety of
calls still available during times when the band iv open.
B.R.S.18017 (Warwick) covered four bands in the last
month and he says that 28 Mc/s is almost his favourite
now. Phone gave him itwo new ones— YNIHF and
ZDS8SC, to make his total 39Z-208C on all bands since
1946, What might the missing Zone be? B.R.S.20135
(Newport, L.o.W.) has been busy preparing for the annual
“invasion 7 of the island and so his list 1s a joint one—
a co-operative father helped to sort out DX from noises
made by hair-dryers. milking-machines, diathermy equip-
ment and other aids to concentration, with the result
that CR6BH, 'TAG, 9AH, FBSBC, XEIGE, YN4CD,
VU2EI, 4STWA. WOPQR/VES (Resolution Is.),
MP4BBW, SMBCSH/MM (Indian Ocean), VK6RU,
‘6FL. '6NF, VE4RO, ET2FM, TIZLA, ZPSIE, ZS, CX,
ZC4, KZ5 and VQs 2, 4 and § feature in their phone log.

G3JFF (Kingswear) found the band wide open one day.
with Ws fighting it out with Radio Italia, whose har-
monic, or whatever it was, boomed out loud and clear on
28450 ke/s. (Atany rate, it makes a change from Moscow
Radio, which usually has two harmonics thereabouts!)

Fifteen Melres

Very much the same sort of situation exisis as on ten
metres, with various non-amateur noises drowning the
rare stufl from time to time, but the phone man can still
depend on a goodly assoriment of DX for at least some
of the time. The c.w. end remains somewhat sparsely
populated, apart from W and VE, although the odd XE,
VK and VS is sometimes to be found, B.R.S.20135 hap-
pened on KR6QV (100 watts), 4S7TGE, ZD8SC, VSIDU,
VU2RC, VETZM, YI2ZDK, MP4KAC, ET2FM, VP4TM,
SRR (Turks Is.), '6GT, ZD2IHP, VQ5GC and some VKs
on A3, while B.R.S.18017 unearthed FFEAK, FQBAK,
MP4BBO, VU2IP, ST2DB and ZS9G. One or two ELs
are also around, on both Al and A3.

*Roker House, St, George's Terrace, Roker, Sunderland.
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Twenty Metres

Twenly seems to have come into its own again this
month, with a little more DX workable in the early morn-
ing, evening and late night periods, but during the day
there has been little except European skip, with even the
Ws weak. Early mornings, however, have often seen the
band wide open to the rarer American States. Wyoming,
Utah, Nevada, Montana and New Mexico have been
represented and CEOAD (Easter Is) has been heard
strongly around 06.00 G.M.T., apparently passing traffic
to South America, eirca 14090 ke/s, Pacific openings are
still disappointing on the whole, with VK and ZL weak
or absent altogether. W stations have been calling
KX6BU, KJ6BN and KC6s shortly after mid-day and the
KCos should be workable around mid-day from Europe
by now, judging from the pattern of past years, with
KJ, KM, KX6, etc., coming through in the mornings
and carly evenings.

IWBAA has burst into renewed activity and may be
heard most days from 17.00-19.00 G.M.T, in the middle
of what our American friends would describe as a “ king-
size pile-up ™ around 14050 ke/s, No atiempt is made to
control the mob centred on the frequency, except for an
occasional remark to the effect that he is not interested
in working ** so and so,” who is causing QRM. The result
quite often is that *so and so,” hearing his call through
the racket, thinks he’s in QSO and incenses the irascible
3W8 still further by repetitious requests for a QSL! A
ludicrous touch is lent to the situation by the fact that
the F.C.C. forbid U.S. amateurs to work 3W8 and there-
fore, the A.R.R.L. do not recognise that country for
DXCC, So even if you work him now, you'll have to do
it again, should the ban be lifted in the future.

The U.S.S.R, situation remains inscrutable, with cer-
tain Us apparently frec to take on all comers and the
majority still talking only to their rows, but G2ZR (Bath)
found the * curtain ™ pulled aside a little when UASDT
came back to him with a report, name and request for a
card via Box 9, Sverdlovsk. The next day, UAIKBB was
worked and gave his QTH, rig, name the lot—bul
others either use “QRZ ™ or don't reply at all, Russians
apart, '2ZR found morning conditions superb and his
65 walls and bent long wire gave excellent QSOs with
W6. 9 and YV between 05.00-06.00 G.M.T.

B.R.S.20249 (Sutton) returned to the fray after three
months inactivity and heard phone from the newly active
YI2DK (QSL via G3HKP), and a certain ZAIAA, whose
“CQs™ at 2245 went unanswered. Malcolm heard a
VP2 and an HCI, but was unable 1o get the full calls
through severe QRM, but he did hear strong signals
from KTIAA and HH3DL while listening on the domes-
tic receiver with 12ft of wire round the picture rail!
Friend G3IRU has been rebuilding and he had the galling
experience of calling a ZS$ on the almost completed rig,
only to have the v.f.o. break down, Too bad! G3JFF
has been indulging in a house-decorating session and
having finished, spent a little time on ¢.w., with the result
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that CE3RE. VK5DK, PZIAP (20 watts and long wire),
VO6AB, W5SFTP (New Mexico), W6 and W7 went in his
log, making him 103C, all worked with 25 waits and a
dipole.

G6CJ (Stoke Poges) passes on the news that old-timer
VKZDA will shortly be in London and will stay at the
Cumberland Hotel. B.R.S.18017 heard CP4DM and
ZPSCF on A3 and LU4ZS on Al, while the B.R.S.20135
phone log shows 4S7YL, YI2DK, HZITA, SUIAS,
ZS2IMI (Marion Is.) and ZS6AIY (s.s.b.). G6YQ (Liver-
pool) made a “ CQ " at 20.30 G.M.T. around 14075 kc/s
and was far from disappointed when back came CRI0AA.
Add to that, QSLs received from FSTAA and VRIB and
vou have a happy '6YQ! Incidentally, George passes the
news that Danny of VRIB was due to set sail for Nauru
on June 1 and will eventually operate from that island
as VKYTW. Your commentator happened on ACSPN
giving forth quite strongly one evening and telling the
world he was getting so many calls that he could read
none of them. 3ATU decided to add to the QRM and
back came “ G3ATU de ACSPN k k. "3ATU *k'd,”
but that was the last heard from Bhutan. Almost frustrat-
ing! FEBAE is active and was heard weakly (RST447¢)
working Ws at 23,30, .

Oversens News

John Knight (W6YY) sends what he modestly calls
*another bit of DX dope "—ZDYAE got going from
Gough Is. on May 18. He is v.f.o.—phone and c.w.—wilh
100 watts and a rhombic on South Africa. The four-man
expedition replaces the ZD9AD gang and will be on the
island for a year. QSL via the S.A.R.L. After putting
good phone signals into W6, TA3US has departed, leav-
ing the slation without an operator—and lots of guys
without a TA! BVIUS has started up again from For-
mosa with some new operators, Mondays, Wednesdays
and Fridays at 13.00-15.00 G.M.T., they are on 14165,
21200 or 28100 kc/s and will operate on occasional week-
ends. W60OYD worked AC35Q on c.w, W7PHO handles
QSLs for JZ0PS, who has now left for Indonesia, East
Coast Ws were heard calling UQ2AN and YKIAK on
phone, A station signing SVISM is actually /MM WS5SZZR
sent VRIB a new bug key. (Judging by the number of
QSOs he's had already, the old one must be worn right
down to the paddle. And to think he's got to start all over
again from VK9TW!)

G3TA’s son is now VS9AH and is operating on 7025
and 14050 ke/s with 40 watts input. The aerial is a folded
dipole and the receiver an ARS8, Two other VS9 stations
—VS9AS and VS9AN-—are also active.

Flash: WOAIW and some of the Kansas City DX gang
were to operate from Socorro Is, in the Reville Gigedo
group, starting June 4 or 5 for four or five days. The
call-sign was XE4A and it should count as a new coun-
try, as should YVOAA, which should commence opera-
tions on June 17 for eight days, (XE4A will be past
history by now, but we hope the R.S.G.B. News Service
on GB2RS alerted most people in time to raise him.)
QSL. XE4A via WOAIW. QSL YVOAA via The Radio
Club Venezolano, P.O. Box 2285, Caracas, Venezuela.
GM3DHD is reported to be one of those lucky enough
to work XE4A.

G3IDC says that VS2DQ holds QSL cards for the
former operators of VS2EM and VS2ES. If they will
write to VS2DQ he will send the cards to them,

VK1l Calls. G3GQ was told by VKIAIL (Box 59,
Kingston) that as from June 1, 1956, stations in the
Capital Territory of Australia have been allocated call-
signs in the VK1 series.
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G2MI passes on first-hand news from Norway, where
there have recently been numerous changes in amateur
licensing procedure, Of particular interest 1o overseas
amaleurs is the new means of identifying stations operat-
ing temporarily away from their usual QTH, Such sta-
tions—which may be either mobile or fixed-—use their
normal call-sign followed by an oblique stroke and final
letter and this letter determines their actual location. The
various Norwegian counties (fy/ke) are distinguished by
the use of the letters A, B, C, D, E, F, H, I, K, L, O,
K. S T, V. W, X, Y and Z. Stations in Antarctic
possessions use /G and those in Arctic possessions sign
/P, while /M is used on board ships which have no other
radio transmitting equipment.

Ryukyu Is. A letter from KR6QC to G2MI summarises
KR6 activity thus. On April 1, there were seventy-two
licences issued, twelve of which belonged to stations
awailing equipment. A * break-down  of the power used
by the sixty active stations shows that twelve use less
than 100 watts, with KR6QN's little 18-watter taking
QRP pride of place. The most popular input is between
300 and 500 watts, accounting for twenty-six stations and
1L 1s Interesting to note that there are but four * kilowatts,”
KRs 6AF, '6KS, '6NU and '6RX, The booming signal
from KR6PI on 21 Mc/s is the result of 450 watts and
doubtless, some help from a QTH on Tomari Heights.

The USS.R.

Al last it’s happened. As from June |, Russian amateurs
are once again on speaking terms with the outside world
and Box 88 is back in business! Many of us now have
our first opportunity of adding a number of previously
unattainable countries to the total and for all of us
intriguing possibilities exist on one band or another.
Top Band enthusiasts, especially, may benefit considerably
in coming winters, Perhaps, too, we can hope that the
enthusiastic hordes of * U™ S.W.L.s will concentrate their
attentions there, rather than waste paper with S9 reports
on 14 Mc/s. Or are we asking too much!

Copelands, Co. Down

GI3HXV says that GI3KYP /P will be operating from
a site on the Copelands, a group of three small islands
off Donaghadee on the coast of Co, Down, from 17.00
G.M.T. on July 14 to 17.00 G.M.T, on July 15, on 3.5,
7 and 14 Mc/s c.w. with an input of 5 watts. GI2ZHML /P
will operate on 144.138 Mc/s from the same site with
an input of 20 watts, The operators will include GI3GSB,
GI3HXV and GISUR. Contacts and reports from listeners
will be appreciated.

Home News

G3DDI, the station of the South Shields and District
Amateur Radio Club, is now sending Slow Morse trans-
missions every Sunday at 11.00 B.S.T. on 7021 kc/s.
Reports and copy may be sent to G3ELP, the operator
concerned. The South Shields ¢lub is very active and has
once again arranged to operate during the Corporation’s
Flower Show on August 24, using the specially allocated
call-sign GB3SFS. G3IKR (Solihull) has been getting
QSLs confirming comacts with G3IUB (Birmingham
University Radio Society), despite the fact that the
Society has been off the air for the past two years, If
there 1s sufficient interest, the station may be in use again
in some six months.

* - -

And that ends 7.W.0.T.4. Your contributions to next
month’s M.O.T.A. will be welcome as usual and should
be posted to arrive if possible by June 21. Good hunting
again and 73,
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APART from the morning and midday skeds which

PEIPL is working with several British amateurs
(notably in the Home Counties, Lancashire, Yorkshire
and Lincolnshire) little has been heard lately of other
regular skeds. This is of course partly due to the appar-
ent propagation conditions, of which no more need be
said, but the fact that the PEIPL skeds conlinue so well,
leads to the thought that others would have similar
success. Some time age G5SMA and GSCP carried on
for months, almost without a break, although sometimes
conditions were little or no better than they have been
recently. From listening, it is apparent that a few such
arrangements are being operated by stations near Lon-
don, but it is hoped that if others are in existence or are
proposed, we shall in due course hear about them, Much
has been learned in the past by such regular activity
especially as regards the effect of barometric and vapour
pressure on v.h.f./u.h.f. signals, and i1 is by no means
a certainty that the fund of knowledge on this subject
is yel completed (it never is!) Accordingly, all those who
can be available at fixed times are exhorted to try
keeping regular skeds. There is always a great deal of
gleasure involved, with the added attraction of helping
ina very desirable cause- -the betterment of radio know-
ledge. Amateurs have nearly always been at the fore-
front of the battle in the past, and there is no reason
why this should not continue. The v.h.f./u.h.f. season
now opening is an excellent time to commence, and the
fricndships which can thus be built up are even more
lasting than the skeds! One never quite forgets the
fellow with whom one has been en rapport for months
on end.

Two Metre Reports

Nothing outstanding has happened lately, although
several Continentals have been heard and worked. The
northern stations come through to the south spasmodi-
cally, those from the west being perhaps more consistent.
French stations have been a little better with GC3EBK
(Guernsey) an excellent signal from time to time, A
real opening is sill awaited however. At the end of
May conditions appeared to be improving slowly.

B.R.S.6327 (Earlsfield) was listening during the 144
Mc/s Field Day, but heard nothing in the way of DX.
B.R.5.16075 (Southampton) has been more busy prepar-
ing field day gear and listening and found southern paths
good, although listening was restricted by TV local os-
cillators. Southampton appears to have had a goodly
number ol operators (out of proportion o ils size) al
the various field day stations. At G2DSW /P there were
four with two B.R.S. members, at G3ION J’P three opera-
tors with two B.R.S. whilst G3HKT/P had four.
G3GOP /P was at Ludlow.

B.R.S.19162 (Dewsbury) expects to be more aclive
from now on. G3IWI (Liverpool) was heard for a rare
direction, but otherwise nothing special has been logged.
Some extensive convertor research is in prospect, The
evening of May 13 was good: GSMA was heard (569),

2] Bridge Way, Whitton, Twickenham, Middlesex
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the first London area station this year. G3IGHO and '6NB
were also heard. B.R.S.20133 (Melton Mowbray), one-
time second operator at DL2L.C, uses a modified RF27
unit into an R107 receiver, and three-element and four-
element aerials, The four-element array (a Yag:) is at
present indoors, but it is hoped soon to erect it outside
the house. 20133 met G8SB/P (nr. Oakham) on field
day and spent a very enjoyable time there. GW3IGWA
(Denbigh) was later heard. The courtesy of 2m _opera-
tors is very marked, says "20133 who has been * inun-
dated ™ with it since starting on the band, although
this does not mean that other bands do not contain
courteous operators.

G6XM (late of York) who is at present living at Mel-
ton Mowbray, is still out of action but it is hoped he
will soon be able to recommence operations. G3GRA
(Plymouth) reports that he is on 144.14 Mc/s and '3JYB
on 144.2. "3KFN and 3KDK are also active. '3JGRA
suggests some alterations in the county code letters but
unless others feel the same, it would be better to give
them a t(rial first. Apropos these letters Hereford was
somehow missed, points out G3ESY (Hereford City).
It is suggested HF is used. G3FKO (Bristol, 6) was out
portable during the 144 Mc/s Field Day on the Quan-
tocks, working as far as London, the Midlands and
Wales. Weather was excellent, activity high, and condi-
tions were gond for a change. G3FIH is joint operator.
G3IGMN and "3FKO are going /P into Radnorshire
and possibly also to Montgomeryshire during July 7-8
I‘or the contest. As operations will be on 1458 Mc/s
in the Welsh Zone, this should make people tune the
whole band!

G5MR (Hythe, Kent) found the best period was on
May 5-6 when the R.E.F, Conlest look place. 22 French
stations were worked, two being over 200 miles from
Hythe, and eight more than 150 miles away. All these
contacts were made on c.w, both ways. While the
R.S.G.B. Field Day was on, much time was spent listen-
ing in the hope of QSOs with /P operators but little
was heard except a few weak phone carriers. All this
strongly bears out GSMR's view (lanuary BuLLETIN) that
the ratio of c.w. Lo phone is much higher in France than
in England and probably many DX contacts arc missed
by Gs because they use phone exclusively, HBIRD and
HE9REP have writlen 1o "SMR stating that they worked
81 stations in various countrics on May 5-6, but heard

no Gs. HBIRD will be aclive again [rom Chasseral
(1600m a.s.l, Latitude 47° 8’ N, Longitude 7° 3 30” E)
on the I'nllnwing dates: June 16-17. July I4-!F, July

21-22, August 10-20 and September 8-9, HBIRD is most
anxious (0 make contacts with U K. stations. For the
regional contests their frequency is governed by regula-
tions and must be above 145 Mc/s. Thus for the con-
tests in June, August and September it will be 145.01
Mc/s. For the Iuh dates, however, they may choose
any frequency and have asked advice on the best part
of ‘the band to avoid interfercnce. The L[, end has been
suggested, but the h.f. end should be quite suitable, be-
cause surely everyone now searches the whole band!
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G3ILI (Forest Hill, S.E.23), after two years of trial
and much error, has produced a workable s.s.b. rig for
2m and is now hoping for a little more patience from
2m operators than was shown to him on the Lf. bands
when he started s.s.b, operations. We are sure he will
get it!

G8DA (Exeter) informs us that the Exeter net operales
at 11 o'clock every Sunday morning. G3EMU (Canter-
bury) says that this year so far has been poor. bur May
has evened things up a bit. G3EMU’s 100 watts have notl
vet bored a hole through the local hills, but in the other
direction PEIPL and other PAOs, several French and
Belgian stations have been worked. The only G worked
was 3BPF /A, 3EMU wonders whether any stations are
operative at around 06.30 B.S.T, as he could sometimes
get an hour’s operating then. On May 23, "3EMU had his
own special opening when he was \mrhng ON4s non-
stop between 22.00-23.30 B.S.T. ON4HN. 'OZ. "ZK and
‘DW were all worked at 58/9 on phone and 3EMU
appeared to be the only G station audible to them,

RS

s e

The Midland Amat Radio § y took part in the R.S5.G.B.

144 Mc/s Field Day for the first time on May 6 using the call-sign

G2AK/P at Lickey Beacon, nine miles south west of Birmingham,
Left to right, GIHMG (President), GIHAZ and G3BA.

GJ!GJ (Plympton) says the following new stations are
active in the Plymouth area: GIGRA, '3KFN, "3JYB,
3KDK. G3BLO and "3HPC are starting on the receiving
side. GIFDV is well on the way to full operation on 2m
and there are quite a few other prospective 2m enthusiasts
about, "3JGJ has had a sked with GC2FZC every evening
(Sunday included) at 18.30 to 19, UO B.S.T., since April 26.
Signals have varied between S2-3 to S8, with 100 per cenl
(QSOs so far. The aerial at "3JGJ is a 16 element stack at
350 facing the Channel Islands and France, GSMA
(Grea: Bookham) has been qhal.lng the local ether to
some advantage and has an impressive list of G-DX con-
tacts with some Continentals as well. "SMA seems to
work them quite comforiably, so the new QTH is no
worse than the old and possibly somewhat befter.

G3WW (Wimblington) has to confine himself largely
to local working due to lack of activity on the band but
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had a good innings on May 5-6 with 24 contacts spread
well over England in addition to PEIPL.

On May 23, ON4BZ reported working PA stations in
any direction of the beam. Rotating made no appreciable
difference. This scems to connote an auroral effect, and
is in line with the 27-day cycle resulting from the intense
solar activity reported in February.

May 26, and May 27 to a lesser degree, produced Euro-
pean openings. On the night of the Convention GSKW,
G6NB and some other stations had a very good time with
PAOs, DLs and ON4s. LXI1SI was heard on the Saturday
but it is not yet known whether he worked any British
stations, Probably the outstanding signals heard were
DLISE and DL3YBA.

News from Scotland

GM6WL (Glasgow) reports a steady increase of 2m
activity among Scottish stations. This seemed to begin on
the evening preceding the Edinburgh V.H.F, Dinner and
has continued ever since. On May 6 many were heard
from the site of GM3INK/P at Tomtain, Stirlingshire.
Conditions were poor and the weather atrocious, Other
GM stations on 2m are 2CHM, "3DDE, “31BV, "2CQI,
SVG, 3ENI and a comparatively new one, 3FMD (May-
bole, Ayrshire). GM2BVD and 4PW (Ayrshire) expect
to be on the band shortly. "6WL wants to know how many
Cis turn their beams on Scotland, when there is an open-
ing, rather than on to the Continent, He thinks there are
many who have worked several Continentals and no GMs
(which he admits is more diflicult!)

Many GMs, including 3BV, 3EGW, 2FHH, "3BDA
and '6KH (lo mention only a few) have worked G stations
as far south as the Isle of Wight as well as the Continent
and are always ready for further contacts.

Another ¢ross band 23cm/2m QSO has been made
between GM6WL and 672V, The distance —7 miles—is
over a very good path but not exactly visible. The 23cm
signals have been RSS9+, The equipment was set up as
for previous contacts. From the strength of the signals
(iMbIWL is encouraged to hope for more distant QSOs
shortly,

News from Wales

GW3GWA (Wrexham) was on the Vron Hills for the
144 Mc/s Field Day and was nearly blown ofl by the
wind, although the weather was fine otherwise. Conditions
were better than previously but only to the southern dis-
tricts. To the East they were very bad, G2FJR (very
weak) being the only contact. 61 stations in 25 counties
were worked, 25 over 100 miles and five over 150 miles
distant. Nothing was heard from Scotland, Ireland or
the Channel Islands. The strongest fixed stations heard
were GSKW, “8IL, '3FZL and "SDW,

Transatlantic and Other Long-distance Tests

F8ZT (Tourrcttes sur Loup, Alpes Maritimes) refers
to the question of Transatlantic contacts on 2m and
thinks they are possible but not quite in the way envis-
aged in the December BurLLeTmin, It is known that high
pressure systems can spread from the Azores to the West
Indies and sometimes beyond. A favourable temperature
inversion is obviously possible in this area and satisfac-
tory contacts between stations in Madeira or the Azores
and the West Indies may, therefore, be expected. Such
an inversion might, exceptionally, extend to Florida and
contrariwise to Spain, Portugal and possibly even the
West Coast of France, The path may be cut by some
West Indian Islands and this should be borne in mind.
The Balearics seem o acl as such a barrier in the Medi-
terranean cutting signals between Oran and Marseilles.
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Al Toulon (not affected by the Balearics) outstanding
signals are rezeived from FASIH, Indeed, FO9BG (Toulon,
near the sea) can get a good signal from FABIHs grid
dip oscillator! "8ZF with an extra 70 miles to go cannot
hear the grid dip oscillator but can receive "81H’s exciter
only at 86. 3VBAB has just started operations in Tunis
and a sked is kept daily except Thursdays at 20.00 G.M.T.
Frequency in both cases is nominally 144.450 Mc/s,

IVEAB (Jean Marcille, 19, Rue Junon, Carthage,
Tunisia) is anxious to learn about 2m activity in Malta,
Tripoli and Benghazi. V.h.l. operators in these places are
asked to write to him, As many weak carriers are heard
and cannot be identified. stations in the Mediterrancan
area are asked to sign on c.w. always.

EI2ZW has arranged a series of tests between Ireland
and Finland to take place between 20,00 and 02.00
B.S.T. from September 8 to 16, 1956, The frequencies Lo
be used are 144.14 and 145.2 Mc/s. The co-operation of
other transmitting amateurs and listeners in these lests is
invited.

The Czecho-Slovak Central Radio Club, P.O. Box 69,
Prague. is arranging for its International V.H.F./U.H.F.
Contests to coincide with other Region I contests taking
place on July 7-8 and September 9.

Seventy Centimetre News

G8PX (Oxford) hoped to go /P for the 70 ¢m contest.
G3KPT (Kingswood. Pristol) has made contact with
G3KHA. When the slot aerial is outside, better results
are expected,

G2XV (Cambridge) found May 6 very good for 70cm
and worked Worcestershire and Somerset Tor new coun-
ties (total now 25), The “casy ” ones, like Suffolk, Hunt-
ingdonshire and Lincolnshire are still unobtainable and
scem 1o represent “ barren ground © as far as 2XV is
concerned. If these notes reach the eye of HBYIV, a
sked would be welcomed by "2XV when 91V is next on
his mountain top for an attack on the world record.

GS5UM (Knebworth) is one of the 70 cm operators
stung into action by the note requesting details of active
stations. His frequency is 434.37 Mc/s, the aerial a 16-
clement stack and the receiver a G2DD-type converter
into BC348 on 14 Mc/s. Any operator in London or the
Home Counties who wants a 70cm check should make
contact with the Mid-Hertfordshire 2m net any Monday
evening from 8§ p.m. onwards. Of the members of the
Mid-Herts Group GS5UM is regularly active on the band,
and G2BMJ and "3JMS are actively preparing.

Seventy Centimetre Chain

Numerous ideas are suggested for promoting regular
occupancy of 2m and 70cm but none of them seems to
come to much. All too many operators do not bother to
come on unless conditions are going to be obviously good.
So in proposing yet another idea for promoting activity
GSUM has no iilusions that it will fare any better than
earlier ones! However, here it is: Why not start a chain
of 70cm stations extending through London as far north
and as far south as possible, every station to come on at
an agreed time (say, at 8 p.m, on every Monday or Fri-
day)? From north to south, such a chain might well
include G3WW, then G2XV, then a hop of 30 miles to
GSUM, then a series of north and south London stations
through to G2ZMV or G2ZWS. An cast-west chain could
start at Chelmsford where there is an active 70cm con-
tingent, work through G8AL at Chingford then via Lon-
don stations to G3MI, '6NB, perhaps ending up at Oxford
with G8PX, or with one of the Bristol stations.
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Two chains of this description where all stations were
pretty well in line with one another would avoid the
need for frequent tuning of beam aerials, It seems that a
lot of time is spent linkering with equipment for 70cm
but the ultimate surely should be for this gear to do some
communicating during the course of regular activity
periods such as have been outlined. Let's have some
operating as well as building!

London U.H.F. Group

At the June meeting of the London U.H.F. Group
G3ILI gave an excellent lecture on his 144 Mc/s single
sideband transmitter and described how the various prob-
lems encountered had been overcome, The Group will
meet again at the Bedford Cnrnu Hotel, Bayley Street.
Tottenham Court Road, W.C.1, at 7.30 p.m. on July 5.
All v.hf. and u.h.f. cnlhusia:sts will be welcome.

. . .
Reports for July would be appreciated as soon as pos-

\tb|c Meanwhile, it is hoped conditions will continue to
improve.

Worked and Heard on Two

B.R.S.16075 (Si‘urlny,
Heard: G2YB, 1Al
;g&}?,’? 3GVF{M SMA,

B.R.S.20133 (Melton Mowbray ).

Southampton) Aprul J
B 3X C 34 5 SGHD IHHY,
SNF. SKW 6AG, 6NB. 60X, GC2FZC,

Hmnr G2AK/P, 2BVW, 2FNW, 2HA/P, 3APY, 3BAC, 3EGE,
DF, 3FUW, 3IVF, 3JWQ, 3JWQ;P 3KQF, 4))/A. 5JU, 5ML,
sm_;p 6CW, 8CZ, BSB/P, GWIGWA

GIWW (Wimblington, Cambs) May 5—6

Warked: GRAK/P, 2RD, 1XV 2CIw, 2HDZ. 2HIF/P, 3FDC§P.
x . IGGQ/P, JDOV, 3FZL, 3GGJ), 3IGOP/P,
IHBW, 21T, 3ION/P, 3)ZW/P, 3KHC, 4GR, 5BM/P, 50W, SML/P,

S5UM, S5YV, 6NB, BQV/P, 8SB/M, BSBIP 8UQ/P, GW3GWA/P,
PEIPL.
G3EMU (Canurbury. Kent}.

Waorked: F8AA, 8GH, 9DI, LD, SEA/P. ON4BZ, 4HN, PAOFB,
BL., DSVy, PEIP

G3FKO/P (Taunton) Ma
Waorked: GLAK/P, ZJK‘I 2AIW, 2ATT, 2CVD/P. 2CVD/M, 2DDD,

2DSW /P, 2HJF]P JFD[P lMAjP IMU, 3IML/P, 13 C,‘P. 3YH,
IYZS,  3BJQ, FEN/P, NJ/P, 3GOP/P, 3HKT/P, IHHY.
3IHSD/P, 3IER, SIONIP 3IRAIP. 3KEQ/P, 4GR, 5BM/P, 5DWV,

g;ﬂ.]l’ ﬁIKPfP 8DA, 8QY/P, BSB/P, GW'.ZACW 3FXR, 3GWA/[P,
G3)Gj (Plympton) May

orked: GCLFZC. Hmrd‘ GZAUS &NB, BUQ.
G3KHA (Bristol) April 1-April 3

Worked: G2YB., 2D0VD. 1BRR, 3XC 3YH, 3FIH, 3FKO!A. 3GHO,
3GNJ, 3GVF, 3GYO, 3IHBW, 3IHHY, 3HSD, 3KEQ, 3IR 3KPT,
é\Kr\':{ A, 5DW, S5HN, S5KW, 5MA, 80X, 6NB, BAL, BUQJ‘P
G3IKPT {Brutnl) April 1956,

Worked: G2ZBRR, 3YH, 3FAN, 3FIH, 3FKO/A, 3GNJ, 3GYQ,
IHHY, 3HSD, 3IRA, 3KHA. 4GR, SDW. SMA, 60X.
G5MA (Gt. Bookham, Surrey) up to May 15,

Waorked: F3CA, B8BB, G10l, 2F]R, JBW 3ACZ, 3AGA, 3AUS,
JENY, 3GNJ, 3GPT, 3HH'I‘ 3100, 31UD, 3JZN, 3KFD, 3KHA,
JKPT, 3KQF, 3KUH, 4]/ A, ED. SDW, 5YV, 6CW, BDA,

8SB/P. GCIEBK, GW]GWA;’P 85U, ON4

GM6WL (Glasgow) May & heard at GMSINK (Tomeain, Stirling).
Heard: GMIFHH/P, 3DYC. 3EGW, 3DIQ. 3FGT, 3IFOW, ECFAB.
igFE;T UM, 6KH, 65R, 6XW, 6ZV, 8MN. Waorked: G2NY, 3BW,
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Tests and Contests

The First R.5.G.B. 1250 Mc/s Tests
HE first R.S.G.B. 1250 Mc/s Tests, to be held on Sep-
tember 2, 1956, should prove of outstanding interest
to all u.h.f. enthusiasts. Both before 1939 and also since
1946, the development of the v.h.f, and u.h.f. bands in this
country has been closely connected with the regular pro-
vision of tests and contests to stimulate interest and to
provide operators with an incenlive to come on the bands.
It was the inauguration of the 420 Mc/s Tests in 1949
that first brought an appreciable number of amateurs
on to a then almost unknown band, Has the time now
arrived when a similar series of tests on 1250 Mc/s can
stir up simultaneous operation on the band throughout
the country? September 2 will provide the answer,
Until more experience has been gained on this band,
the Contests Committee feels that a contest organized ona
point-scoring basis would penalise experimentally minded
amatecurs, on whom the exploitation of the u.h.f. bands
directly depends. The plan which succeeded so well during
the early years on 420 Mc/s, and which paved the way
for the more orthodox contests now held on that band,
has therefore been revived.

Notify Headquarters

All amateurs who intend to be active during the tests
are invited to notify Headquarters not later than July 15
of their call-signs, home address, proposed location,
approximate frequency, form of frequency control and
polarisation of aerial: it is hoped to publish this informa-
tion in the August issue of the BULLETIN,

The award of the Arthur Warts Trophy will not be
directly dependent upon the number of contacts made or
the mileage covered; such factors as original experimental
work, ingenious equipment, the compilation of a detailed
report, and the general amount of effort put into the
tests will also be taken into account. Entries from receiv-
ing stations will be welcome and will be eligible for the
award.

Rules

The event will have few fixed rules, other than the
time limits of from 10.00 G.M.T, to 22.00 G.M.T_ on
Seplember 2, 1956, and the provision that all entries must
be from fully paid-up Corporate members and accom-
panied by the declaration set out below. To give all
entrants an equal opportunity, entries can be accepted
only on behall of the activities of an individual station,
though no limitation is placed on the number of opera-
lors or assistants. Any type of operalion or mode of
transmission may be used, provided that the entrant
adheres to the terms of the licence.

The entries will be required to include details of sta-
tions heard or worked (with distances) and general obser-
vations on the band, A full description of all equipment
used should be included and this information and any
other evidence submitted of work carried out on the band
will be taken into consideration when judging the event.
The copyright of descriptive matter may be retained by
the entrant, though the Contests Committee reserve the
right to abstract information for the purpose of prepar-
ing a report on the tests. The contestant submitting the
best entry in the opinion of the judges will be recom-
mended to Council for the award of the Arthur Watts
Trophy.

Entries must be addressed to the Hon. Secretary,
R.S.G.B, Contests Committee, New Ruskin House, Little
Russell Street, London, W.C.1, postmarked not later than
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September 17, 1956, and contain the following declara-
tion;

I declare thar my station was operated strictly in
accordance with the rules and spirit of the Tests, and I
agree that the ruling of the Council of the R.S.G.B. shall
be final in all cases of dispute.

Signature

Low Power Field Day, 1956

EXCEPT for the inclusion of the serial number to be
added to each exchange of reports, the rules for
this contest remain the same as in previous vears.

Rules

I. The event will commence at 10.00 G.M.T.
17.00 G.M.T. on Sunday, September 2, 1956,

2. The event will be confined to lully-paid-tllg Corporate Members
of the Society in the prefix zones G, GC, GD, GI, GM and GW.
Such members may enter individually, but multiple-operator entries
will be accepted. The declaration must be signed by the holder of
the call-sign used by the station, who will be regarded as the entrant.

3. Operation will be restricted to cow., (Al) in the 3.5 and
7 Mc/s bands.

4. Only one contact with a specific station on each band whether
fixed, portable or mobile, will count for points, but duplicate con-
tacts should be logged.

5. Each contact shall include an exchange of R5T, QTH and a
serial number starting between 001 and 100 and increasing with each
successive contact, e.g., RST559001 Oxford, etc.

6. Entrants receiving frequent tone reports lower than T8 may be
disqualified.

Each transmission must include the letters LFD and the figure
3 or 7 _according to the band in use, e.g., LFD 3 K, 3

B. Equipment shall be entirely independent of the electrical
system of any vehicle, and of supply mains.

9. The total weight of all equipment must not exceed 20°1b, The
following items, if provided, must be included in this weight:
receiver, transmitter, power supply, batteries, headphones, key,
frequency meter, aerial wire, insulators, earthing device and spares—in
fact, all radio and electrical apparatus and accessories taken to the site.

10. Subject to the weight limit, there are no restrictions on the
number, type or height of aerials that may be used,

Entrants must comply with the terms of their transmitting
licences. 3

2. Scoring: FIVE points may be cliimed for each contact with
a portable or mobile station, and ONE point for each contact with
a fixed station.

13. Proef of contact may be r:é:ired. and competitors must be
prepared to satisfy the Contests mmittee that their equipment
conformed to the rules,

14, Contacts with unlicensed stations will not be permitted to
count for points, i

15. Entries must be addressed to RS5GB Contests Committee,
Radio Society of Great Britain, New Ruskin House, 28-30 Little
Russell Street, Londen, W.C.l, and must bear a postmark net later
than Monday, September 10, 1956, Entries must be set out in the
form shown below, and the declaration must be signed,

16. The Houston Fergus Trophy will be awarded to the winning
station, at the discretion of the Council,

LOW POWER FIELD DAY, SEPTEMBER 2, 1956
Claimed score.........u.e

and finish at

0 Receiver.
. Power supplies. : .
Other equipMeEnt...cciiiversersriiriimseranares 1O WEIghT . civaianudbs
] |
Time Call-sign My report|His report’ Band Points
G.M.T af Stn, an his on my Location | Mc/s claimed.
worked. | signals. | signals. |
10.05 | G3—/P | 56900 443001 Bath 3.5 5
l0.18  G2—/P 443002 449004 Slough 35 5
10.23 = G5—/M 4532003 553001 Oxford | 3.5 5
10.29  G4— 579004 1449 Bexley | 7 I
| TOTAL :

Declaracion : | declare that my station was operated strictly in accordance
with the rules and spiric of the contest. | also declare that the weight of

my apparatus as defined in Rule 9 was ...... Ib. | agree that the ruling of
the Council of the R.S.G.B. will be final in all cases of dispute,
Date : Signed @ __.
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Radio Amateur Emergency Network

By C. L. FENTON (G3ABB)*

CONS]DERABLE activity is reported this month from

Yorkshire, Norfolk, Suffolk and Essex, in all of
which exercises have been carried out, These are reported
in more detail below.

A special sub-committee has been set up (o consider
plans for a second R.A.E.N. Rally later this year. The
sub-committee will be prepared to consider any sugges-
tions which members may care to make, and which may
be sent to the Hon, Secretary, It is requested that this
should be done without delay. Details of the Rally
will be published in the BuLLETIN as soon as possible.

The general opinion seems to be that R.A.EN. mem-
bers in the inland areas can be of litile active use except
as relay stations in any major emergency. For this reason,
in such areas, construction of portable and mobile gear
has not progressed too well. We would emphasize to
members, and particularly to E.C.O.s, that this is not
necessarily the case. Major disasters are not always linked
with coastal areas, and can take other forms than coastal
flooding. The arrangements with the British Red Cross
Saciety, which are now being discussed, may well mean
members of R.AE.N. being called upon to provide com-
munications facilities in the event of major accidents, If
vou were called upon to provide such facilities at this
moment, could you do it? E.C.O.s are invited to think
along these lines, and be certain that they are prepared,
for they can never tell just when the call will come, or
from where.

New Membership Cards

As a result of the reference to new permanent mem-
bership cards in the April BULLETIN, a number of appli-
cations have been received. At the time of writing, the
proofs had only just been passed and the cards were not
yet printed (The new membership cards are now avail-
able.—EDITOR.)

If there is an E.C.O, for your area, make application
to him for your new card, but if you have no E.C.O.,
write direct to the Hon, Secretary, enclosing a stamped
addressed envelope, E.C.O.s will be issued with cards in
bulk for issue to their members, When making the request
for bulk issue for groups, E.C.0.s should state the names
and call-signs of the members for whom the cards are
requested. This will enable the Hon. Secretary to check
the members who have requested renewals.

E.C.Os

More E.C.O.s are still required in all areas. Volunteers
are invited to write to the Hon. Secretary without delay
for details of qualifications required.

Reports From the Groups

Clacton-on-Sea. Portable and transportable equipment
is being built for most bands. Information is required on
suitable transmitting and receiving equipment for a
motor-cycle, Information is also sought on modifications
to the Pye walkie-talkies, which were distributed recently
to some members.

Chelmsford Group recently carried out an exercise
to check for possible blind spots in the area, G3GZW,

* Niarbyl," Gay Bowers, Danbury, Chelmstord, Essex.
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accompanied by G3IFN, started from near Foulness
Island, GAIGNQ from Bradwell Waterside near the mouth
of the River Blackwalter, and G4VF from Mersea Island.
The cars stopped at pre-arranged points at nine-minute
intervals, to call Control and exchange reports and map
references. The writer, as Control Station, was fully occu-
pied from 15.00 to 16.45 G.M.T., working one station or
another every three minutes. All three cars eventually
arrived at Control for an exchange of views before dis-
persing. Details of this exercise were arranged by G3IFN.
Thanks are due to those fixed stations who broke in from
time to time with reports, but who generally left the
channel clear and only broke in to call Control when
Control was temporarily having a few seconds breather.
Thanks are also due to those listeners who phoned the
writer, or otherwise submitted reports later. York Group
conducted an exercise on May 6 with a similar object
to the Chelmsford one, Participating were G2ADR /M,
G3HSZ /M, G3YP/M, G3ICT /M and G3GMQ/P, with
G3ATI as Control Station. At the conclusion of the
exercise, which was from 14.30 to 17.00, G2ACD arrived
from Bridlington. The E.C.O. wishes to express his thanks
to all who participated, including the B.R.S. members
who did such yeoman service.

Norwich. A very successful exercise was conducted on
May 13, with the object of providing two-way communi-
cation between a Control Station at Acle Police Station
and fixed and portable stations situated along the coast
from Hemsby to Lowestoft, and the Waveney Valley from
Beccles to the coast, Communication with two mobile
stations patrolling in the area was also maintained. Sta-
tions participating were G3ASQ, G3IOR, G2CMK,
G3ETP, G2UK, G3IFI, G3IMO, G3KJU, G3KYH,
G4PV, G4KO, G3IHRK, G3GTI and two listeners,
Messrs. Dobson and Howden, who did sterling work at
Control, G3ASQ. Transmissions were on the R.AE.N.
Emergency frequency of 1980 ke/s, except for G4PV, who
used 28.2 Mc/s. As a result of this exercise, it was estab-
lished (a) that communication could be maintained from
Acle Police Station with R.A.E.N. stations operating both
within the Division and along the Suffolk border; (b) that
the use of mobile and/or portable mobile stations would
be most useful in an emergency; (c) successful contact has
been established between Norfolk and Suffolk R.AE.N.
groups,

The police authorities are particularly concerned with
the danger of flooding in N.W, Norfolk from King's
Lynn to Hunstanton, and hope to see a R.A.E.N, exercise
in this area on similar lines to the above and to those
carried out in other Divisions. Will anyone in these areas
interested in R.A.E.N, please contact the County Con-
troller, G3ASQ, or break in on the County net on 1980
ke/s any Sunday morning 11.00-12.00 B.S.T.?

E.C.0. Resignation
Mr, S, Poole has resigned as E.C.O. for Romford.

For the next three months, as an experiment, this
column will appear monthly instead of bi-monthly, but
will be somewhat shorter, The Hon, Secretary appeals
for regular reports from all E.C.O.s to reach him by
the 20th of each month.
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Council Proceedings

Résumé of the Minutes of the Proceedings at a Mecting of the Council of the Radio Society
of Great Britain, held at New Ruskin House, Little Russell Street, London, W.C.I, on Monday,
! April 16, 1956, ar 6 p.m.

Present.—The President (Mr. R. H. Hammans in the
Chair), Messrs. W. H. Allen, H. A. Bartlett, C. H. L.
Edwards, K. E. S. Ellis, D. A. Findlay, F. Hicks-Arnold,
W. R, Metcalfe, A. O, Milne, L. E. Newnham, W. A.
Scarr, J. Taylor and John Clarricoats (General
Secretary).

Apology for Absence
An apology for absence was submitted from Mr.
G. Lane.

Membership

(a) Resolved (i) to elect 52 Corporate Members and
2 Associates; (ii) to grant Corporate Membership to 4
Associates who had applied for transfer,

(b) The Secretary reported that of the 640 members
whose subscriptions became due on January 1, 1956,
76 became 3 months overdue on March 31, 1956. Of
this number 20 were London, 43 were Country, 7
were Overseas Corporate Members and 6 were Associ-
ates. Of those overdue 11 London, 20 Country and 4
Overseas members held call-signs.

(¢) The Secretary reported that 14 members wrote to
resign during the four weeks ended April 14, 1956. Of
this number four gave domestic reasons and the re-
mainder stated they had lost interest in Amateur Radio.

Regional and County Meetings

Resolved to authorize the Regional Representalives
concerned to hold meetings in Liverpool, York, Cam-
bridge, Torquay, South Wales, Llandudno and Aberdeen
during the current year.

Amateur Radie Exhibition

It was reported that the Birmingham Group had
declined the Council’s invitation o organize an Amateur
Radio Exhibition in that city. An invitation had then
been extended to the Bristol Group who also declined
on the ground that Bristol is not suited as a venue for
a National Amateur Radio Exhibition. The Group ex-
pressed the view that the National Amateur Radio
Exhibition should not take place outside London and
that it should be held every two or three years,

Resolved (a) to adhere to an earlier decision not to
hold an Amateur Radio Exhibition in London during
1956.

(b) to discuss in the autumn of 1956 the gquestion of
holding an Exhibition in London during 1957,

The 7 Mc|s Band

It was rcported that Major Haylock, on behalf of
members of the Army Wireless Reserve Squadron and
the radio society associated with the Squadron, had
accepled an invitation from the Council to monitor the
band 70007100 ke /s for * intruders.™

News Bulletin Service

It was agreed to ask the Regional Representatives for
their views, and those of other representatives in their
Region, regarding times and frequencies for the News
Bulletin Service.
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L.A.R.U. Calendar No. 51

It was reported that I.A.R.U. Calendar No. 51
(December, 1955) contained no proposals. Preliminary
information was, however, given of the forthcoming
LA.R.U. Region I Conference to be held in Stresa, Italy.

Varney Cup

Resolved to accept with thanks an offer of Mr. Louis
Varney to donate a silver cup to the Society.

It was agreed to request the Technical Committee to
give consideration to suggestions put forward by Mr.
Varney as a basis for the award of the cup.

Mr, E. Brown, G3CSP

It was reported that Mr. E. Brown (G3CSP), of
Sheffield, had experienced difficulty with neighbours in
the matter of TVL. A local resident had, it was believed,
been invited by a National Sunday newspaper to write
an article on Amateur Radio and Television Inter-
ference. The article, it was suggested, might do harm to
the Amateur Radio movement.

Resolved to authorize, and appoint, Mr. Metcalfe to
make a fact-finding visit to Sheffield with a view to
resolving any difficulties that may still exist between
Mr. Brown and his neighbours.

Mr, 1, Swinnerton, G2YS

A letter was submitted from Mr, Swinnerton in which
he suggested that the Society should ask the Russian
leaders (Messrs. Bulganin and Kruschev) during their
visit to England to take steps to lift the ban, which
at present appears to prevent amateur stations, behind
the so-called * Iron Curtain,” making contact with other
amaleur stations.

A member of Council stated he had a useful business
contact with the Soviet Ministry of Communications
and would be glad 1o make enquiries on the lines sug-
gested by Mr. Swinnerton. The Council accepted the
offer with thanks.

Disabled Members

A letter was submitted from Mr, W, R, Metcalfe in
which he enquired whether the Society is in a position
to assist members who are disabled and find it difficult
1o pay a subscription.

The Secretary explained that the Society’s Articles
of Association only permit the Council to waive a sub-
scription in the case of blind persons. An attempt was
made when the new Articles were being drafted to in-
clude a provision to cover disability, but the Board of
Trade would not accept the suggestion,

Slade Radio Society

The Secretary was authorized to accept an invitation
extended to himself and Mrs. Clarricoals to attend the
Annuag Dinner of the Slade Radio Society on October
13, 1956,

Cash Acconnt

Resolved 1o accept and adopt the Cash Account for
March 1956 as submitted by the Secretary.
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Reports of Committees
Finance and Staff

The President submitted the Minutes of a Meeting of
the Committee held on April 5, 1956, and reported that
the meeting had been convened to interview three can-
didates for the post of Deputy General Secretary. The
Committee had resolved by a majority vote to offer the
position to Mr. J. A. Rouse (G2AHL), the present
Assistant Editor.

Resolved (a) to accept the recommendation of the
Committee, (b) that matters relative to and arising from
the decision of the Council to offer the position of
Deputy General Secretary to Mr. Rouse be referred to
the Finance and Staff Committee.

R.A.E.N.

Resolved to receive, as a Report, the Minutes of a
Meeting of the R.A.E.N. Committee held on March 3,
1956.

It was agreed to inform the Committee that although
the Council has no power to appoint RA.EN. Com-
mittee Delegates to the Stresa Conference, Dr. Gee and
Mr. Ives (members of R.A.E.N.) will be made most
welcome as observers and their expert advice will be
greatly appreciated when the question of emergency
communication systems is considered. (The Committee
had reported that Dr. Gee and Mr. Ives would be on
holiday in Stresa at the time of the Conference.—EDp.)
V.H.F,

Resolved to receive, as a Report, the Minutes of a
Meeting of the V.H.F. Committee held on April 12,
1956, and to accept the three recommendations con-
tained therein. The recommendations dealt with a
suggestion to sponsor a V.H.F. Convention in Man-
chester; a proposal to invite certain R.R.s to consider
holding V.H.F. Conventions during 1956/7 in specified
provincial towns and a suggestion that the Contests
Committee should prepare model rules for International
V.H.F. Contests for submission to the Stresa Conference.

It was reported that plans were practically complete
for the London V.H.F. Convention on May 26, 1956.

Membership and Representation

Resolved 1o receive, as a Report, the Minutes of a
Meeting of the Membership and Representation Com-
mittee held on March 20, 1956, and to accept the recom-
mendation contained therein,

The recommendation proposed that in future ten
instead of five Corporate Members shall be required to
sponsor a nomination for a Regional, County or Dis-
trict Representative, and that in the event of a ballot
being required, a total of 50 votes at least shall be
cast for the candidates, failing which the Council shall
reserve to themselves the right to nominate a represen-
tative of their own choice,

Coniests

Resolved to receive, as a Report, the Minutes of a
Meceting of the Contests Committee held on March 22,
1956, and to accept a recommendation concerning the
award of the Edgware Trophy to the Stourbridge &
District Radio Society, winners of the Affiliated
Societies’ Conlest.

Consideration of three other recommendations dealing
with the 1957 B.E.R.U. Contest; a new 21-28 Mc/s
Contest, and the award of the Metcalfe Trophy to the
winner of the low power section of the latter contest,
was deferred until the next meeting to enable Members
of the Council to study draft rules of the Contests.
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Exhibition (Home Constructors’ Section)

Resolved to receive, as a Report, the Minutes of a
Meeting of the Exhibition (Home Constructors’ Section)
Committee held on April 13, 1956,

The Chairman (Mr. Edwards) reported briefly on the
tentative plans that had been made for the National
Radio Show.

On the recommendation of the Chairman it was re-
solved to invite Messrs. J. Royle (G2ZWJ/T) and G. M. C.
Stone (G3FZL) to serve on the Committee.

Qther Business

The President read to the meeting a lengthy Report
prepared by Mr. Findlay dealing with ways and means
of increasing the membership and revenue generally,
the organization of Headquarters, technical publications,
ete. It was agreed to refer the relevant aspects of the
Report to the Finance and Staff and the Membership
and Representation Committees respectively.

Mr. Newnham read to the meeting a Report which he
had prepared of the meeting held in Birmingham on
April 7, 1956. It was noted that the majority of mem-
bers present at the meeting were against the use of
telephony during the first year of a new licence and
that the Society’s representatives at the meeting had
agreed that the question of sponsorship of applications
for membership would be raised in Council.

The meeting terminated at 9.5 p.m.

S ——
Application Forms
MEMBERS are reminded that applications forms for
the use of prospective Corporate and Associate
members can be obtained on request
quarters.

T.R.s are invited to apply for a small supply of forms
for distribution at local meetings or other functions.

Full details of membership and a complimentary copy
of the current issue of the R.S.G.B. BULLETIN will be
sent to any address on request to Headquarters,

[t 22 2L 22 22 22 2% 22 22 28 2L 28 a8 28 25 S8 St

Eastern Regional Meeting

from Head-

to be held on
SUNDAY, JULY 1, 1956
at
THE DRILL HALL,
EAST ROAD, CAMBRIDGE

Programme
Assemble - - - - - 1lam.
Lunch - - - - - 1 p.m.
Business Meeting - - - 2,15 p.m.
Lecture with film on " The
Arnold (G6MB) - - - 3.5 p.m,
Tea, followed by draw for prizes 5p.m.

Tickets, price 12/é each, may be obtained from the
R.R., T.A. T. Davies (G2ALL), Meadowside, Comberton,
Cambridge, and from the T.R., H. Waton (G3GGJ),
Arkengarthdale, New Road, Barton, Cambridge, not
later than June 25, 1956.

There will be an organized tour of the colleges.
Messrs. C. H. L. Edwards (GBTL) and W. H.
Matthews (G2CD) will represent Council.
Control stations will be operating on Top Band
and 144 Mc/s using the call-signs G3BK and
G3IT.
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Lettens to the Editor . ..

Marion and Gough Islands

Dear Sir,—QSL cards confirming contacts with ZS2MT will
in luture be issued only when a QSL card from the other
party in the QSO is received. The ZS2MI cards will be made
out by the department of the South Alrican Government
under whose control the meteorological station on Marion
Island falls. This department has had new QSL cards printed.
These are of the lolded type. printed in green and gold,
and include a pictorial map of Marion Island, p

The QSL Bureau of the South African Radio League will
distribute all ZS2MI cards and will also handle all incoming
cards [or that station. .

The South African Government has also established a
meteorological station on Gough Island, having taken over
the equipment of the recent expedition to the Island. The
amateur callsign allocated to the operator is ZS9AE. The
operator is Barry Brokensha (ex-ZS6AJY).

Yours sincerely,
Ken MitcHeLL (ZSHIR).

President,

South African Radio
League, Cape Town.

Morse Probationary Period Advocated

DEAR Sik,—Surely vour Editorial comment on the letter
from G3JJA about the abolition of the Morse probationary
period in the April BuLLenin quite misses the point. Pre-
war amateurs may, indeed, have been allowed Lo use tele-
phony as soon as they received a radiating permit but that
was only alter an unspecified period during which an * ALA"™
(non-radiating) licence was_held. Operalors were expected
to use this period to familiarize themselves with their equip-
ment; they could gencrally be relied upon to radiate a
stable signal when the [ull licence was received.

Further, before the war there were perhaps a few hundred
licensed stations, most of which were limiled, in theory at
least, to a maximum power of len walts; today, in our
present narrower bands, there are some eight thonsand
allowed to use up to 150 waus, The increase in the resultant
mutual interference is only too apparent to anyone listeming
on, say, 7 Mc/s—telephony transmissions may be heard
down to 7030 kc/s, emanaling from stations which in all
too many instances have obviously never troubled to obtain
a T9x note [rom their gear.

Another factor which did not have to be reckoned with
before the war is the casy availability ol ex-Service trans-
mitters such as the T.1154 which are not really suitable for
amateur use without modification; many of these transmitlers
are, however, being used unmodified by newly-licensed
operators, and their telephony signals are not of the high
standard expected from British amateurs.

| do hope that the Society will realise the damage that
is being done, and ask the G.P.O. to re-introduce a pro-
bationary period again at the end of the * trial ™ twelve
months. | am supported in this view by many others, in-
cluding, 1 am pleased to say, a number of operators who
are still in the first year of their licence.

Yours faithfully,
WirLiam H. Borrasp (GM3EFS).
Alexandria, Dunbartonshire.

Editorial Note—Hundreds ol pre-war licensed amateurs
never held an A.A. Licence. Prior to the war a great many
U.K. stations were licensed to use power well in excess of
150 watts. In fact a number were licensed to use up to
S00 or even 1000 watts.

An MN.F.D. Suggestion
Dear Sik,—May | put forward the [ollowing suggestion
on this the eve of another N.F.D. o
All members taking part and attached to the winning
station should be issued with a diploma suitably inscribed.
I believe this would hold a place of honour amongst the
many DX awards.
Yours faithfully,
Bonnybridge, Stirlingshire, 1. Simpson (GM4QV).
Scotland.
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Top Band Plan

Dear Sik,—Whilst G2BB's ** Top Band Plan " (May issuc)
seems logical on first reading there are a number of snags
to any arbitrary division of the band. =

During daylight hours at weekends there is virtually no
c.w, activity (at least in this arca) but there is a considerable
number ol telephony stations. At night the position is
reversed so that if we are to make full use of our 200 ke/s
the time factor would have to be brought in.

One of the delights of Top Band is that phone to c.w.
conlacts are quite common—how would the band plan cater
for them?

A lot of local duplex is worked on 160m with one station
at either end of the band; the plan would stop this.

These are snags but no doubt somcone will produce per-
fect answers to them,

G2BB asks for member's views so without further ado
let me say that I am '*agin him.” In this modern age we
are beset by planners in one form or another. Let us keep
one band where the relugee from the dog fights on the higher
frequencies may pound his brass or modulate his final where
he pleases.

In the absence of reliable information to the contrary
the likelihood of serious interference to the coastal stations
seems remote: from Wick to Land's End the strength of
the coastal stations is so much greater than that of any but
the most local amateur,

Let us by all means encourage phone stations to operate,
in the Loran when working cross-town but otherwise let’s
leave 160 us it is—the only sane band of them all,

. Yours laithfully,
Tottington, nr. Bury, Lancs. Jonn E.

QSL Bureaux

Dear Sik,—With relerence to the remarks by your QSL
manager on page 487 ol the May issue, the reason why he
gets_only * small and infrequent ” packets of cards (yrom
us is simply because they represent those few R.S.G.B.
members—about a dozen in the last three years—who have
specifically asked us to clear their cards via GZMI.

I'his in itsell can be no indication whatever of the
volume of cards now being handled by our Bureau, the
present total throughput of which would probably astonish
Mr. Milne.

The British Short Wave League was wound up in March,
1953, with nearly a thousand members on the register, Of
course, we accept cards for those of them who like to retain
their old B.S.W.L. numbers and also keep cnvelopes with
our Bureau. We alse accept cards one-way for any U.K.
amateur and for those overseas who care to keep envelopes
with us for postal delivery. Both-way use ol BCM/QSL is,
however, strictly reserved for direct subscribers to Short Wave
Magazine.

o doubt you will be zood enough to give this letter the
same publicity as Mr, Milne's misleading conjectures.
ours laithlully,
Austin ForsyTa (GOFO),
Managing Editor, Short Wave Magazine,

Can You Help?

® A Gill (B.R.S.I6221), 30 Ashby Strect, East Bowling, Bradford,
who wishes to borrow a nmanual for the R.MUE, preselector covering
0.35 10 32 Mc/s?

@® C. B, Raithby (GBGD), School House, Martin, Lincoln, who wishes
0 know of a supply of the old-fashioned large shell pot imculators?

Silent RKeps

A, BARNETT (ZS1RO)

With-deep- regret. we record the death, suddenly, of Mr, A.
Barnett (ZS1RO), at the age of 61 years, ** Barney,” as he was
known affectionawely w all his friends, was a Lancastrian who
settled in Cape Town aflter four vears® serviee in the Royal Navy
as a telegraphist during World War I, Later he beeame a wire-
less operator with an air=line flying between London and the

Hobakins (G3EJF),

Cape.
Deepest sympathics are extended to his wife and married
daughier, AST,

JAMES E, CATT (G5PS)
Members will be grieved to hear of the sudden death, on
June 5, 1956, of James (** Hamish ™) Caut, G5PS.
An appreciation will appear in the next issue of the BULLETIN,

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



Frequency Predictions for July, 1956

PREPARED BY J. DOUGLAS KAY (G3AAE)

BAND | AMERICA | AMERICA | AMERICA | APRICA BAer | MRt EAST  |AUSTRALIA
BMe/e | 2000 1800 | 1400—2030 | 0800—1800 | 0830—2100 | 1100 1000 0800
2 Me/s | 13300000 | 09300030 | 1100—0100 | 0700—1900 | 0600—2200 | 0600—2100 | 08001800 | 96000930
14Mc/s | ALL DAY | ALL DAY | 0300—0400 | 0630—2200 | ALL DAY | ALL DAY | 0700—0100 | (400—2300
TMes | 0700 0400 0600 0200 0100 0000 2200 2000
3Mess | 0700 0400 0600 0200 0100 0000 2200 2000

These Dmdiclim are based m infe

Incldonce oF ‘Sporsdiy £
Forthcoming Events

REGION 1
I (B, & F.ARS.)—June 26, 7.30
p.m,, 25 Abbey Rond, Blackpool.

Bory (B.R.S.).—July 10, 8 p.m., George Hotel,
Kay Gardens_

Chester (C, & D.A.R.S.)—Tuesdays, 730 p.m..
Tarren Hut, Y. M.C.A,

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

Isle of Man (Lo.M.A.R.S.).—June 21, July 4,
19, 7.30 pm., Manor Guest House, 48 Vie-
toria Road, Douglas

Lanenster (L. & D.AJRS).—July 4, 7.30 pam.,
George Hotel, Torrisholme,

Liverpool (L. & D.AR.S)—Tuesdays, 8 pan.,
Room * G,” Wavertree Community Centre,
Penny Lane, Liverpool, 18,

Manchester (M. & D.R.S.).—July 2, 730 pm,,
Brunswick Hotel, Piccadilly, (S.-M.R.C.).—
Fridays, 7.45 p.m., Ladybarn House, Maul-
deth Road, Manchester, 14,

Preston  (MALR.S.).—Wednesdays, 7.45 pam.,
48 High Street, off Lancaster Road,

Rochdale (R.R.T.S.).—Fridays, 7.45 pm., |
Law Street, Sudden,

Southport.—Thursdays, 8 pm., Sea Cadels”
Camp, Esplanade.

Stockport (5.R.5.). 20, July 4, I8, 8 p.m.,
The Blossoms Hotel, Buxton Road.

Warrington (W, & DLR.S.).—lune 21, July 5,
19, 7.30 pm., King's Head Horel, Winwir.‘k
Street.

Wirral (W.A.R.S.).—lune 20, July 4, 18, 7.45

Y.M.C.A., Whetstone Lane, Birken-
REGION 2
Barnsley.—June 22 (visit), July 13, 7.30 p.m.,
King George Hotel, Peel Street.
Bradford.—Junc 26, July 10, 7.30 p.m. Cam-
bridge House, 66 Litle Horton Lane,

p.m,,
head,

Doncaster.—July 10, 730 pm., Y.W.CA.
Cleveland Street,
Cateshead.—Mondays, 7.30 p.m., Mechanics’

Institute, 7 Whitchall Road,
Hull.—junc 26, July 10, 7.30 pm.,
Horse, Paisley Street,

Rampant

] imﬂfedldzblc M is most

fon provided by the E
ic E reflection may result i
pronounced

Newcastle.—July 3, 745 pm., Liberal Club,
Pilgrim Street :

Pontefract.—June 21, July 5, 8 pm.. Queens
Hotel, Tanshelf.

Rotherham.—Wednesdays, 7 pam., ** Cutler’s
Arms,"" Westeate,

—Thursdays, 7.30 p.m., B.R, Rifle
Club, West Parade Road,

Sheflield (S.A.R.C.).—June 27, 8 p.m,,
and Parnridee.” Tripper Lane,
Shithwaite.—Fridays, 7.30 p.m,,

Street.
South Shiclds (8.5. & D.R.C.), — June 27,
7 pam,, Trinity House Social Centre,
York.*murs:}ﬂyq. 7.30 pm., Club Rooms,
Y.A.R.S., Feuer Lane,

REGION 3
Birmingham (Sowth),—luly 6, 7.30 pm., “ A"
Commiuce Room, Cadbury Bros., Bourn-
ville Lanc. (MLA.RS).—June 19, 7 pm..
Midland Institme, (Stade).—June 22, July 6,
7.45 p.m., Church House, High Surcet, Erd-

** Dog

3 Darmmouth

ington,

Coventry.—June 22, 7.30 p.m,, Priory High
School, Wheatley Sireet, (C.A.R.S.).—June
25, July 9, 730 pm., 9 Queens Road,
(Courtaulds), — Wednesdays, 5-8.30 p.m.,
Messrs, Courtaulds, Foley Road,

Malvern,—July 2, 8 p.m,, * Foley Amms."”

Redditch.—Junc 28, July 10, & p.am., " Scale
and Compass,” Birchficld Road.

Solibull.—Junc 18, 7.30 pam., Defence H.Q..
Sutton Lodge, Blossomficld Road, (No
meeting in July.)

Stoke.—~June 27. § p.m.,
Street, Hanley,

* Lion's Head,' John

Stourbridege (SGLAJRS.).—July 3, 8 p.n,, King
Edward VI School,

Walsall.—lune 27, July 11, 8 pam., Technical
College, Bradford Place,

Wolverhnmpton.—June 18, July 2, & p.m.,

Nechell's Couage, Stockwell End,

REGION 4
Alvaston, — Tuesdays, Thursdays, 730 p.m.
Sundays, 1030 a.m., Boulton Lane, Alvas-
ton, Dcrbys

Leeds.—Wednesdays, 7.30 pm., 4 Woodt

Square,
— Thursdays, 7.30 p.m.,

Middlesbrough.
Walton's Boys' Club, Feversham Streer,

Joe
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Ch —Tuesdays, Bradbury
Hall, Chaisworth Road,

Derby (D, & D.ARS.).—Wednesdays, 7.30
p.m,, Room No, 4, 119 Green Lane, Derby.

730 pm,,

in-Chief of the Pest Office. All times are G.M.T.

n short skip conditions on the higher frequency bands. The
around mld-dzy and dusk.

llkeston (1. & D.AR.S.).—Thursdays, 7 pam.,
Room 35, Ilkeston College of Further Educa-
tion, Ficld Road,

Leicester (L.R.S.).—Mondays, 7.30 p.am., Holly
Bush Howel, Belgrave Gate,

Lincoln (L.S.W.C.).—July 4, 730 p.m., Tech-
nical College, Cathedral Street,

Mansfield (M. & D.A.R.S.).—No meetings in
June, July or August,

Newark.—July 1, 7 pm.,
Northgate, Newark.

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

Nottinghum.—June 15, 7.30 p.m., Smff Can-
teen, Cinderhill Colliery, @inderhill,

Peterborough.—July 4, 7.30 p.m,, 21
Street.,

Retford & Worksop.
August,

Northgate House,

Hankey
—No meetings in July or

REGION 7
Guildford and Woking, — Junc 24, 3 pam.,
Royal Arms Hotwel, North Mmﬂ Guildford.
Southgate and l-‘lndlhy — July |2 8 pm.,
Amos School, Wilmer Way, N.14 (no mcet-
ing in August).
REGION 9
Bristol.—June 15, July 20, 7.15 p.m,, Carwar-
dine's  Restaurant, Brisiol, 1,
Exeter.—July 6, 7 p.m., Y.M.C.A., St

Hill,
Falmooth (W.C.R.C.), — Alternate Tuesdays,
7 p.m., Technical Instinne

David’s

North Devon.—July 5, (iil—'l((), 38 Clovelly
Road, Bideford.
Plymouth.—June 16, July 21, 7 p.m., Tothill

Community Centre, Tothill Park, Knighton
Road, St, Jude's.

Torquay, — June 16, July 21, 7.30 pam.,
Y. M.CA., Castle Road,

Woestern-super-Mare, — July 11, 7.30 p.m.
R.AFARS, RAF Locking, Somerset.

Yeowvil,—Wednesdavs, 7.30 p.m,, Grove House,
Preston Road
REGION 10
Cardiff. — July 9, 730 p.n., ‘" The British
Volunteer,”" The  Hayes, Cardifl,
Neath and Port Talbot.—July 3, 7.30 p.m.,
Royal Dock Hotel,

REGION 14

Fulkirk and Stiding.—July 6, 7.30 p.m., The
Femperance Café, High Sireer, Falkirk,

Briton Ferry.
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Regional & Club News

Bristol.—Recent lectures have included ** Clamper Valve
Protection for Tetrode Power Amplifiers ™ by D. V. New-

it (G3CHW) at the May meeting while E. C. Halliday
PGOI!JMY) was due to talk about ** Oscilloscope Circuits and
Alpf,licauons " at the meeting on June 15. J. G. Downes
ol Pye Ltd, will give a lecture and demonstration of ** Indus-
trial Television " at the meeting on July 20, Slow Morse
practice classes have been resumed by GIKPT (Kingswood)
who will be pleased to hear from anyone interested in attend-
ing. Hon. Secretary: D. F. Davies (G3IRQ), 51 Theresa
Avenue, Bishopston, Bristol 7.

C Palace & District Radio Club.—The annual con-
tests for the *“ Ann™ Cup and Trophy will in future take
the form of transmitting and receiving contests on  the
high frequency amateur bands, Mcetings arc held regularly
at Windermere House, Westow Street, S.E.19, in association
with Norwood & District R.S.G.B, Group. Hon. Secretary:
G. M. C. Swone (G3FZL), 10 Liphook Crescent, Forest
Hill, London, S.E.23,

East Kent Radio Society.—Meetings are held on Tuesdays
at 7 p.m. in the basement of the Technical College, Long-
hurst Street, Canterbury. Prospective members and visitors
are always welcome, 3JES and G3IKNR have completed
D/F sets and it is hoped to have two more completed soon.
Hon. Secretary: D. Williams, Llandogo, Bridge, near
Canterbury, -

Torbay Amateur Radio Society.—At the meeting on May
19, R.5.G.B. members discussed final arrangements for N.F.D.
and a Junk Sale was held in aid of expenses. Preliminary
details of the ** hamfest " to be held at the Oswalds Hotel,
Babbacombe, in October were also discussed. The next
meeting will be held on June 16 at the Y.M.C.A., Torquay.
Hon. Secretary: L. H. Webber (G3IGDW), 43 Lime Tree
Walk, Newton Abbot.

* L3 -

R.5.G.B. Representatives and Hon. Secretaries of Affili-
ated Societies are asked to submit reports for this feature
not later than the 22nd of the month preceding publication.

Representation

HE following is an addition to the list of County Repre-
sentatives published in the December, 1954, issue.

Region 10—

Pembrokeshire, Cardiganshire uand Carmarthenshire
Capt. G. C. Price. T.D. (GW20P), Bangeston
Pembroke Dock, Pembs,

E 3

Hall,

- -
The following is an addition to the list of Town Repre-
sentatives published in the December, 1955, issue.
Region 7—London North
Finsbury Park Area (comprising postal areas N.1, 4, 3, 7,
16 and 19) ’
A. J. Mourton (G8QU), 18 Baalbec Road, Highbury, N.5

Affiliated Societies

THE following are additions to the list of Affiliated Societies
published in the October, 1955, issue of the R.S.G.B.
BULLETIN.

Grammar School Radio Society, c¢/o E. T. Ward, B.A.,
The Grammar School, Burton-on-Trent, Stafls,

Newark & District Amateur Radio Society, c/o 1. R,
Clayton, 160 Wolsey Road, Newark, Notts.

Changes of Address :

Mr. G. F. Lyon, Hon. Sccretary of the Sheffield Amateur
Radio Club, has changed his address 1o 125 Rokeby Road.
Sheffield 5.

Mr. G. F. Nottingham, Hon. Sccretary of the York
Amateur Radio Society, has changed his address o 23
Abbotsway, Muncaster, York.

LONDON MEMBERS’ LUNCHEON CLUB
will meet at the Bedford Corner Hotel, Bayley Street,
Tottenham Court Road,
at 12.30 p.m, on
Fridays, July 20 and August 17, 1956.
Telephone table reservations to HOL 7373 prior to day of
luncheon, Visiting amateurs especially walcome.
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YK/ZL DX Contest, 1956

THE New Zealand Association of Radio Transmitters

and the Wireless Institute of Australia invite all radio
amateurs to take part in the VK/ZL DX Contest to be
held in the autumn., The Phone Section will commence
at 10.00 G.M.T. on October 6 and end at 10.00 GM.T.
on October 7. The Telegraphy Section will also last for
24 hours and will start at 10,00 G.M.T. on October 13 and
finish at 10.00 G.M.T. on October 14,

One point will be scored for each contact on a specific
band with any VK/ZL district. The final score will be
derived by multiplying the total number of contacts on
all bands by the total number of VK /ZL districts worked
on all bands. The districts are VKI, 2, 3, 4, 5,6, 7. 9 and
ZL1, 2, 3, 4, Serial numbers consisting of the RST or
RS report followed by three figures commencing with
001 and increasing by 1 for each contact must be ex-
changed. In the Listeners’ Section, VK or ZL stations
must be heard.

Altractive certificates will be awarded to the highest
scorer in each country.

Logs, posted to arrive not later than January 21, 1957,
should be addressed to N.Z.A.R.T., Box 489, Wellington,
New Zealand, from whom full details may be obtained,

GB3AWR

HE Army Wireless Reserve Amateur Radio Society is
operating GB3AWR near Chester on all bands from
1.8 to 28 Mc/s until June 30. In addition, members of
A.W.R.AR.S, are active on Top Band with portable
stations in North Wales and Westmorland. These stations
use their operators’ own call-signs with GW and /P when
necessary and include the name of the county in which

they are temporarily located.

DX Listeners’ Club

RIAN C. Smith of 9 St. Margarets Road, Westgate-on-

Sea, Kent, is acting as United Kingdom representative
of the new Norwegian DX Listeners’ Club, and will
pleased to send details on request.

.‘.-.-O.'-“C-“.“‘.-0-0-0-0‘0-0-”

North Eastern
Regional Meeting

to be held on
SUNDAY, JULY 8, 1956

at
THE WINDMILL HOTEL,
BLOSSOM STREET, YORK

Programme
Assemble - - 1.0-1.30 p.m.
Meeting - - - - 2 p.m.
Lecture (To be announced) 3.30-4.30 p.m.
High Tea - - - - 5.30 p.m.
Draw for Prizes - - 6.15 p.m.
Group Photo - - - 6.30 p.m.

Tickets, price 8/6 each, may be obtained from the

T.R., G. Nottingham, (G3DTA), 23 Abbotsway,

Muncaster, York.

An Official Guide will be provided to conduct

those not attending the meeting on a sight-

seeing tour. Control stations will be operating
on 1919-1925 kec/s and 3650 kc/s.
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R.S.G.B. BULLETIN JUNE, 1956



There is always a fine selection of equipment at
The Walk—around

MINIATURE LF. STRIPS I.F. AMPLIFIER UNIY

460 ke/s with IT4, Brand New and Bosed
Fully Screened in plug-in Box, Size 21" x 1" x

Size 101" x 21" x 3" [requency 9.72 Mc/s. " o i -

2 B2 ana | EF91 LF, Amps. EBS] DET/ A7, Price with circuit,. 10/-, cach. Plus 1/~ p.p
AGC, EF91 AGC Amp, and EF91 Limiter.

Circuit supplicd. i MINIATURE TRANSMITTER STRIP Type 81
Price: (Less valves) 8/- ench, post paid, complere with valves CV.415 (1115, CV.i09

(OVIM-T), 2.-6AM6, 2.-EL91 and eryswal, Cir-
TYPE 62A INDICATORS cuit supplied Free with unit, Price £4.10.0.
Posut patd.
Idcal for conversion 1o oscillo-
scopes, T.V. units, etc. Con-
wining V.C.R97, 12 VRJ9I |

(EF.50), 2 VR.54 (EB.}), 3

COMMAND RECEIVERS

YR92 (EF50), 4 CV.1I8 BC-453-B 190-500 Kc/s, ) i Price £2 17 § cach,
(SP.61), Slow-MI'ion rdl;ll, 13 °° BC_A54-B 3-6 Mc/s . ) N Price £1 § @ cach.
Pots and scores of useful com-

ponents. Size: B{" x 1147 x BC-455-B 6-9.1 Mc/s ., .. Price g1 § @ cach,
18, In wooden packing case, Fully Valved—less Dynamotors (Not New), Plus 3/- p.p.

PRICE: £3,0.0 Carriage 7/6.

COMMAND TRANSMITTERS
ABSORPTION WAYEMETER BC-458-A 5.3-7 Mc/s., BC-459-A 7-9.1 Mc/s. . Price £3 each

Easily converted 10 2 metres or Fully Valved—Less Dynamotors (Not New). Plus 3/- p.p.
70 em. in copper-plated metal case
M” x 44" x 54" with dial cali-
brated 0-100 and B0V Neon Tube,

Coverage approx, 190-210 Mc/s. R.F. UNITS
New. &/& each, post paid.
2-3ImA MEASUREMENT R.F.24 20-30 Mc/s, Switched  Tun'ng.
METER Valved, /6 cach
2-] mA movements in metal R.PM25 40-50 Mc/s Switched Tuning

measuring 43" high, 3{" wide and
5" deep. 7/6 plus 2/- p.p

26 50-65 (5, ‘ariable ] .
MAINS POWER UNITS Type * 234 i e i i
Double Smoothed 200-250Y S0¢ Input, 240% 100 mA 6.3 a1 6 amps " il ne) e
with Volt Meter reading Input and Output Voliages, Size: 197 x Lo~ N 3 stage 2/. e
x 6{* Standard Rack Mounting, Packing and postage 2/- each,
PRICE: £4.10.0. each, plus 7/6 carriage,

R.C.A. CROSSOVER NETWORKS

Valved. 9/6 each,

YIBRATOR PACKS (Mallory)

15 ohms 800 cycles, complete with chokes and con- 12V Input 150V 40 mA Size 51" x 517 x 3 Pricc 17 /6 cach.

densers mounted on chassis measuring 7% x 127 .. Price 18/6 12V Input 275V B0 mA Size 51" x 51" x 3" ..  Pricc 25/ cach

Plus 3/6 p.p 6V Input 275V 80 mA Size 41" x 6 x 41* ..  Price 35/~ each.

With harness. Plus 2/6 p.p

LINE TESTING METER UNIT v or 12v Vibrators (Mallory) standard d-pin 7/« cach, Post paid.
With one (-30 mA and one (-100V 2} Panel Mt'g Meters, PO,

Switch, 3 Panel Mounting, Fuse Holders in strong polished wooden case A.R.B8, Ceramic Wafered Runge Switch Assembly. 8 wafers mounted

with lined lid and handle. Size 87 wide x 53" x 53", Price 5. each, on chassis measuring 9" x 9” x 31", Spindle length 157, Price 17/6

Plus 2/6 p.p. Plus 2/- p.p.

Make a miniature POCKET RADIO

Incorporating high *° Q *' technique using the THE COMPLETE KIT OF PARTS inciudes a  All Components sold leplrattfy H

i : Type OLIO Hearing Aid (with Crystal micro- Deafl Aid unit with carpicee .. .£E1 15 0
D F.lmt' rodi: Madg W?Ibh _hr simpie phone) in perfect working order with minia- Plastic Ear Mould H . 10
conversion of an ex-Govt, Hearing Aid. ture carphone and moulded car insert attached : Ferrite Rod . i 5 0

" ferrite rod, permaniom diode, components, cir- Conversion (un‘punenh oia ™, 4 0
This conversion can be carried out in approxi= o giagram and full instructions, Batteries 1.Sv. LT, (Type 1. 18) 8
mutely 30 minutes, Price £2.6.0 (less batteries) post  paid. 30v, HT. (Type B9 .. 4 3
— = NOTE: Carrisge prices quoted apply only to England 8nd WaIas, «m = mmm mm mm m s v e e s e

NOTE: Orders and Enquiries te Dept. 'B’ Shop hours a.m. o 6 p.m.~Thurs,: Ya.m. to | p.m.
R o o s OPEN ALL DAY SATURDAY. Telephone : LANgham 014]
F I BROS. LTD., 52 TOTTENHAM COURT ROAD, LONDON, W.I
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HOME RADIO OF MITCHAM

EDDYSTONE B840A

AC/DC Communications receiver

7 walves including RF stage and BFO ... £55-0-0
EDDYSTONE 750 11 valve double superhet communi-
cations receiver for AC mains £78-0-0

EDDYSTONE 820 8 valve FM/AM tuner with self-
contained power pack and pre-set stations ... £38-0-0

These sets are available from stock and full details and specifications

will be forwarded on receipt of 2id. stamp. Full range of
EDDYSTONE short wave components in stock, Catalogue 1/-,
187 LONDON ROAD, MITCHAM, SURREY, MIT. 3182.

This year we celebrate our 21st anniversary
as Eddystone Specially Appointed Distributors
being one of the first, and still aetively
engaged in supplying Britain’s finest short
wave products to discriminating amateurs
and S.W.L’s throughout the British Isles . . .

31 years’ experience in the radio industry including 21
years of distributing Eddystone products enables us to
offer the best possible service and technical information te
our clients. It is well to remember these points when
thinking about new equipment. GZACC will be pleased to
offer the benefit of his long experience in the selection
of suitable equipment for the radio enthusiast.

FULL RANGE OF EDDYSTONE COMPONENTS NOR-
MALLY STOCKED FOR DELIVERY ‘BY RETURN OF POST’

Illustrated Eddystone catalogue of short wave transmitting
and receiving components |/- post free. |llustrated
brochures of Eddystone Communications receivers free on
request.

SOUTHERN RADIO & ELECTRICAL SUPPLIES

Sorad Works, Redlynch, Salisbury, Wilts
Also Branch Shop: Market Place, Fordingbridge, Hants

H. WHITAKER G3S)

COURT ROAD, NEWTON FERRERS
SOUTH DEVON

Precision CGrystals 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 kc/s for frequency
standards from stock.

We will be pleased to 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 G3S)J

Contractors to the War Office, Air Ministry, Post Office
and Government Departments the world over.

ARB. Approved  Tel.: NEWTON FERRERS 320

HEADPHONES
FOR MARINE
EQUIPMENT

Every seagoing
vessel in this
electronic age
relies on Marine
Communication
Equipment.

Qur contribution
is a specialised
range of reliable

Headphones which
provide ships' opera-
tors with the clearest
possible reception of all
signals—Morse or speech.

ACEd,

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241

S. G. Brown provide
Headphones and assoc-
iated equipment for all
known purposes.
Brochure *'B'" sent on
request.
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CO-AXIAL OUTLET
SOCKETS

L.735 OUTLET SOCKET BOX

An improved surface mounting outlet box designed primarily
for neat termination at the skirting board of television aerial
installations, Will accommodate +% in. dia. feeders. The casing
is die cast and maintains continuity of screening, while its bronze
finish blends with most domestic furnishings. This box is suitable
for use with plugs L.734/P and L.781/Pz, and the *“‘Belling-Lee”
line attenuator.

L.734/P STANDARD FREE PLUGS
L.781/P2 FREE PLUG (INSULATED)

Our range of plugs L.734/P and L.781/P2 conforms to the draft
R.E.C.M.F. Specification for television inlets. In addition to these
requirements they are also designed to meet the various loading
methods recommended. In L.734/P and L.781/P2 the pin is
retained in the insulant. The insulated body and cap of L.781/P2
is nylon, and is very robust.

Complementary sockets for the above range of plugs are 1.734/S,
L.604/S (fixed) and L.734/] (free).

BELLING & LEE LTD

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

Telephone : Enfield 3322 : Telegrams: Radiobel, Enfield

Knowledge and Proficiency ‘ BROOKES fi‘/-; lals

+ in Morse have to be worked for, but there
. is a plaasant, simple yet sure way of
Read these extracts from studenis® letters:—
1 have taken the G.P.O, Morse test and passed, and all
credit is due to the Candler System which s le yet |
ety S e Sm e e | frequency
L Cc.K.L. | control
s | -al-: sue;sshlciglfnsqs!nql my G.P.O, Morse test and have
heen oot my R D.C.M, | Illn_mm:d is a Type § Crystal
“I passed the First Class P.M.G. cxamination without diffi- unit from a range covering 100
culty, using the Candler Sysiem."” v kefs to 15 Mefs.
e These Courses are available: ® Black bakelite case.
% THE SPECIAL SHORT COURSE ® 17 nigh x 1" wide x
e« For G.P.O. Morse Code test for securing :
: Amateur Transmitting Licence, and for S.W.Ls. ® Tu;o " dia, pins spaced
" centres.
* THE JUNIOR COURSE
+ A Complete Course for the Beginner. ALL Brookes Crystals are made to exacting standards
® THE ADVANCED COURSE and close tolerances. They are available with a variety
e« For all who desire to increase their accuracy of l:l;as&i amél:m "‘lwlde range of frequcncwis Thclr_'le is
+ and speeds up to 20 or more w.p.m. a Brookes Crystal to suit your purpose—let us have
Send for the Candler * BOOK OF FACTS* YOUI engUILY; DO,
Courses supplied on Cash or Low Monthly Payment Terms,
CANDLER SYSTEM CO. s8] Brookes Crystals Ltd.
(Dept. 55) 55b ABINGDON ROAD, LONDON, W.. @ Suppliers to Ministry of Supply, Home Office, B.B.C., otc,

Candler System Company, Deaver, Colorado, U.S.A. | BROOKES 181/3 TRAFALGAR' ROAD, LONDON, S.EIi8
| Phone: GREenwich 1828 Grams: Xtals, Grean, London
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S.L.16. DRIVE

A general purpose slide rule drive for FM/V.H.F. units,
short-wave converters, etc.
aluminium, with a 0-100 scale and provision is made for
individual calibrations,
plate 7in. x 44in.
S.L.15. DRIVE

A complete kit of parts for the construction of the

AERIAL FITTINGS

All Mttings sre die-cast from high quality aluminium alley,
lnI:!udod in our increazed range of Mttings are insulators to
sult “ H "

fector rod holders, Band Il to Band | mast couplers.
for our fully illustrated catalogue which contasint construction
hints and useful formulse to help you in making your own aerial.

Send

Designed for TV BANDS III & I
Also FM RADIO AERIALS

or * In-line " type aerials, masthead fittings, re-
Write

I/ P.O. to cover the cost of postage and

catalogue to:—

Fringevision Ltd.

RETAIL PRICE 11/6

Printed in three colours on

Travel of pointer 44in. Scale
Scale aperture Stin. x 14in.

RETAIL PRICE 15/¢

Jackson S.L.15 drive, scale calibrated for the
F.M./V.H.F. band.

) JACKSON BROS. (LONDON) LTD.
{ KINGSWAY WADDON * SURREY
: Telephone: CROYDON 2754-5

ELCOT LANE, MARLBOROUGH, WILTS. 4577
BC3I2 Ano BC342
RECEIVERS

BEAVOR LANE, HAMMERSMITH, LONDON, W.6.

We will pay £25 each for
in good condition

P.C.A. RADIO

above

Telephone : RiVerside BCO&, 7

GALLING S.W.

ENTHUSIASTS

modern
INSTITUTES are part of a world-wide elec-
tronics organisation, and many former students
testify that our tuition was invaluable in ensuring

POST THIS
| To E.M.LINSTITUTES, Dept. 21 R, 43 Grove Park Rd., London, YV .4,

NAME .ovieriinrrernseressnssanaseresssnnannasasassassnans

COURSES FOR RADIO AMATEURS EXAMS AND P.M.G. Ist & 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
E.M.L

methods of postal instruction.

their success in examinations.

COUPON TODAY

Subject(s) OF INTEFEEL ...cccimiimiineioarinassrumnrmaisasrsoranssisinsonsanssssssonsnnsbaras

June

SPECIAL PRACTICAL KITS

are available as part of our Radio Courses. A
typical course for beginners covers the design,
construction and operation of a short wave
This
equipment is supplied
and

2 valve receiver.

upon enrolment,
remains your property.

E.M.I
INSTITUTES

An educationel organisetion serving the E.M.l. Group of
Cempanies which include " HIS MASTER'S VOICE ',
MARCONIPHONE, ETC.
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For Your Bookshelf and Shack ...

R.S.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)

* * *

Valve Technique - - - - Price 3/6
Simple Transmitting Equipment - Price 1/-
Transmitter Interference - - - 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 following American publications can only be
accepted from residents in the United Kingdem and Britisk
Empire. Prices quoted include cost of postage and packing.

*Radio Amateur's Handbook - - - 31/~
fA.R.R.L.)

*Mobile Manual for Radio Amateurs - - 24/6
fA.R.R.L.)

*Antenna Book, 7th Edition- - - - 19/-
ARR.L.)

*Radio Amateurs’ Mobile Handbook - - 18/-
(Cowan Publishing Corpn.)

*Single Sideband for the Amateur - - 14/-
fA.R.R.L.)

*Single Sideband Techniques - - - 13/-

(Cowan Publishing Corpn.)
*Hints and Kinks (Volume V) - - - 10/~
fA.R.R.L.

)
*Course in Radio Fundamentals - - . 10/-
(A.R.R.L.)
*How to become a Radio Amateur - - 4/é
fA.R.R.L.)
*Learning the Radiotelegraph Code - - 4/6
fA.R.R.L.)
QST (A.R.R.L.)Yearly Subscription - 36/~

CQ (Cowan Publishing Corpn.) Yearly

Subscription - - - - - - 44/-

*Usuaily available from stock. All prices for American
publications are subject to alteration without notice.

RS.G.B. MEMBERS ONLY

Society Tie (all silk) - - - a = 16/6
Blazer Badge - - - - - - 7/-
Car Badge (RS.G.B. Emblem) - - -  5/-
Car Badge (R.S.G.B. Emblem with Call-

sign) (5 characters)} - - - - 6/6
Car Badge (De Luxe Type)t - - - 17/6
Call-sign Lapel Badges (5 characters)t - 6/-
Rubber Stamp (R.S.G.B. Emblem) - . 7/6
Stereo Block (R.S.G.B. Emblem) - - 5/é
Miniature Pennants (R.5.G.B.)

10” long for bicycle - - - - 5/9

12” long for car - - - - - 6/9
Headed Notepaper (R.S.G.B.) per 100

sheets - - - - - - - 6/é

tDelivery 3-5 weeks.
MISCELLANEQUS ITEMS

Two Metre Zone Map - - - - éd.
R.A.EN. Message Pads - - - - 2/3
Log Books (Webbs')- - - - - 4/-
Great Circle Map (Webbs') - - 4/6

All prices include postage unless otherwise stated.

R.S.G.B. Sales Dept.,, New Ruskin House,
Little Russell Street, London, W.C.I.
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EXCHANGE AND MART SECTION

ADVERTISEMENT RATES. Members' Private Advertise-
ments 2d. per word, minimum charge 3s. (All capitals, éd.
per word, minimum charge 9/-). Trade Advertisements
&d. per word, minimum charge 9s. (All capitals 1/- per
word, minimum charge 18/-). Write clearly. No respon-
sibility accepted for errors. Use of Box number 1s. éd.
extra. Send copy and remittance to MNational Publicity
Co., Ltd., 36-37 Upper Thames Street, London, E.C.4, by
22nd of month preceding date of issue.

ALL valves 100 per cent. 829 and base, 40/-. 6C5gt (2), 2/6
lot. Q575/40, 4/-. 6S)7m, 2/-. 6ACTm (3), 6/- lot. 65K7at
(4), 7/6 lot. 6SH7gt, 2/-. 6SHTm (9), 10/~ lot. 6J6 (2), 6/-
lot. 6C8G, 2/-. U24, 2/6. VRI05/30 (2), 5/- each, 125K7m
(2). 5/< lot. 6J7m (2), S/- lot. Det 20 (10), 10/- lot. 955 (6),
10/- lot. 956 (2), 5/- lot. 125R7m, 3/-. STV /280/40, 7/6.
Meters 10-0-10mA 24 in. F., §5/-. 030 mA 2 in. P, 3/-
0-50mA 2 in, F (4;. 4/- each. 0-200mA 2 in. F (2), 5/-
each. 0-40/120mA 2 in. F (2), 4/- each. Eddystonc trans-
mitter condensers Type 137 Split stator 60pF per section.
2000 V R.M.S. (2). 12/- each. Buyers to collect below;
Rack 6 f1 6 in. high on castors takes 7 standard panels and
chassis, £2. VCRI40 and mask, 12/-, Chokes 8H 250mA
(2), 5/- each, 20H 250mA, 5/-. Sephton, 16 Bloemfontein
Avenue, Shepherds Bush, London, W.12. (36
AMATEUR moving QTH has the following high class gear
for disposal:—ARSBLF, £45. HRO 9 coils untouched even
with a screwdriver, £30. American all band transmitter made
for the amateur, 150W phone/cw built in s«coljjc and aerial
wuner, only £65. Webster wire recorder, £15. 348R receiver
fitted S/meter, £15. American UHF signal generators 22/330
Mec/s with mod. and carrier level meters, £35. Another 15/230
Mc/s with one band TV wave lengths, £15. 82 Walsall Road.
Aldredge, Stafis. (39
BARGAIN 20 metre transmitter v.f.o. 6C4 doubler
6AKS bulfer QV03/12 p.aa, QVO6/20 50W input housed in
a G4Bl cabinet with a 19in. panel, £3, Modulator, line u

6517, 6J5 12AU7 (clipper) 6K6 into pair 1625 in A.B.2.
driver transformer is Woden DTl mod. transformer UM2
housed in a TUSB cabinet, £6; no power supplies. Meters
at §/-; SmA 2 in. sq. S0mA 2 in. sq. 15mA 2 in, round.
200mA 24in. round. %alves at 7/6; 8012 (four) EM34 (one).
5/- 1625 (six). Labgear 5 band p.a. coil turret, £1. Eddystone
full vision dial, 10/-, Labgear wide band coupler 3.5 Mc/s,
7(6. Labgear p.a. r.f. choke, 5/-. Post extra, P. Carter,
51 Sundew Avenue, Shepherds Bush, London, W.12. (34
COMMAND receiver medium wave .5-1.5 Mc/s, 12V,
£3.15.0. 12V Dynamotor 15/- Ideal car radio. Rotary con-
verter (19 set) 12V in 275V, 110mA, and 500V, 50mA out
(British), £3. Goodmans m/c microphone Z33. Brand new
original box, £3.10.0. QVO6/20 (2), 25/- each; 6AGT7, 6V6M,
9/- each. All brand new boxes. G3AIZ, 157 Wanstead Park
Road, llford. (31
EDDYSTONE S640 wanted for Bury Radio Society. Rea-
sonable price paid. C/o G3EJF, 24 Beryl Avenue, Totting-
ton, Bury, Lancs. (38
FOR SALE. Hallicrafters 527 AM/FM/CW 28-145 Mc/s.
BRT 400E as new. ARSSF. 1392D and 234 Power Unit.
Panadaptor by Panoramic Radio Corporation New York
Model SAT/T200. 5" Tube 230 V.A.C. 450-470 kc/s ILF.
150 W. Transmitter 4 Band 813 P.A. W.B. Couplers less
V.F.O. and power supplies. Could arrange delivery.
B.R.5.20878, 25 Russell Avenue, Sprowston, Norwich, 27
FOR SALE. Panda PRI20 V microphone ARSSLF. Both
with spare valves, handbooks. 65 other valves excellent con-
dition, £140 or nearest offer. John Bain, GM3KAI, Reston,
Berwickshire, (28
FOR SALE. Avo No. 7 as new £12.10.0; also High Resist-
ance Avo, £10. Brand new Wolf 4 in, Electric Drill, £5
plus 2/6 carriage. O’Brien, 18 St. Helens Road, Dorchester,
Dorset. a (37
FOR SALE. BULLENIN Vols. 24-29, very rcasonable, single
vols. or the lot. P. Woollett, How Green Farm, Edenbridge,
Kent, Four Elms 276, 543

(Continued on page 544)
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EXCHANGE AND MART SECTION (Contd.)

HRO complete good condition, £22 ono, G3KCA, * Black-
2‘?"&” Brook Lane, Sarisbury, Hants, Tel.: Locks H&(Tll

ME.TALWORK —All tyBcs cabinets, chassis, racks, etc., to
your own specifications hulpott s Metal Works, Ltd. (6431)
Chapman Street, Loughborough 99
MORECAMBE holiday. Ovedookmg y and Lake dis-

mountains, Ham Shack. Write brochure G3AEP,
- chchﬂ'e." Drewton Avenue, Sandylands, Morecambe. (962

PATENTS and Trade Marks. Handbooks and advice free.
Kings Patent Agency, Ltd. (B. T. King, G5TA, Mem.
R.5.G.B., Reg. t. Agent), 1464 Queen Vlctom
London E.C4. Phone: City 6161. 50 years' refs. {
QSLs and log book (P.M.G. approved). Samples free. State

whether G or B.R.S, Atkinson Bros., Pnnters, Elland. (400
RCA communication receiver. Mod ARS8 and speaker., Best
offer £60 or over, Phone Manchester RUS 3155 or write
Box 46, National Pu‘:)ltcuv Co., Lid., 36-37 Upper

Street, London, _
SALE. ZCI with vibrator pack, £8. Receiver MCRI, £4.
Double superhet receiver 480 kc/s to 30 Mc/s, £17. Electric
Hawaiian guitar with a.c./d.c. amplifier, £20, G2HDU, 140
High Street, Shochuryness, Essex. 47
SIGNAL Generator All-wave, 120 kc/s-84 Mc/s. A.C.
mains 200/250V, Unused, £3. ‘Langdale, 18 Buckley Avenue,
Leeds, 11. ) (32
TWO metre transmitter, SCR22, 2 s.rzystals. handbook, 3 el.
beam, power pack H.V./Bias, rack metre converter, £13.
10 mctre converter, 30/-, G6BZ, 142 Woking Road, Guild-
ford. (44
U.S.A. cquipment for sale, MILLEN 90800 Transmitter/
Exciter 50 watts, £7, TRIPLETT Signal Generator 100 kcfs
to 120 Mc/s, £20. HRO Senior, 4 Bandspread coils no
power uppiy £15. PHILCO BC22IAE stabilised power
supply, MICRO MATCH original Jones Type MM.I1,
£3, INDUSTRIAL ELECTRONICS Oscillosco, Typc
1200B, £15. BC453, 10/-. METERS: 3% in. 0- micro-
amps, 15/-; 015V AC, 5/-; 0-300V MI, 5/-; 2 in. all at
0-.5 amps RF, (-2 amps RF, 0-3 amps RF, 0-5 Mills,
0-!60 Mills, 0-150 Mllis l‘.l~300 V. VALVES: all at 5/-
EF37, EF4i, EL42, 5W4, 6J5, 6L6m, 65K7, 65Q7, S 1,
762, 717A, 807.  TRANSFORMERS: Thermidor 620V
225 Mills with 10H Choke to match, 30/-, Parmeko 620V
200 Mills-375V 250 Mills, cte. with 5V 3A Twice
Elstone 6.3V or 4VGT 12 amps, £1. Woden 12H 150 Mtlls.
10/-. Line transformers 5000 ohms to 200/500 ohms 5{,
PnEcr condensers all at S5/- each, 4xF 1000V, 6uF 500
350V, Aerial Prop Pitch Momr with two Selsyns and
30V transformer, £8 the lot. Buyer collects Walton-on-Thames
or Brentford or carriage forward on heavy items. G3DOG,
Greensleeves, Silverdale Avenue, Walton-on-Thames. (42

WANTED BC610 Hallicrafters, E.T.4336 transmitt and
spare parts for same. Best prices. P.C.A, Radio, vor
Lane, Hammersmith, W.6. (626
WANTED: HRO coils, receivers, power [ncks ARBBDS,
ARBSLFs, SX28s, BC348s, AR7Ts, 4y m
also laboratory test equipment and R54[AP TNl7

and TNI9 units. Details please to R. T. & mﬁ'
Grove Green Road, Leytonstone. London, E. !l (LEY 4986).
WANTED one or more 813 valves, full particulars please to
GR8JO, 22 Pembroke Terrace, South’ Shields, Co. Durham. 29

WANTED, H.R.O. ARBB or SX28 receiver, Also H.R.O.
Coils, Particulars to Howell, 40 Streatfield Road, Kenton,
Harrow, Middlesex, (35

ZDOAD selling up, post-expedition, pre-national service, XYL
pending. Alse selling AR8Ss, CR100, BC348, BC221, VRL
and over two tons of good gear, Lists published shortly send
enquiries to GW3HEU, 97 Ruabon Road, Wrexham, (33

75 watt transmitter Mklll (Pl-outpul) 3.5-28 Mc s). Com-
panion 60 watt modulator, bandswitched A.T. 2
meters, 24" scope. All built by G5RV in scparate chracklc
cabinets, 3 Power supplics excitor, modulators, p.a, and bias,
all choke in uls all in %[E.a;lratc /crackle cabinets, 7 units,
£50. Box ‘National bl:cnty . Ltd., 36/37 Upper
Thames Slruet London, E (30
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314 Valve Tester with manual, mint condition, £6 carriage
paid. Horrocks, G2FLP, Biddul ph Road, Congleton
Chcshlrc Tel.: 258. (45

APPOINTMENTS SECTION

Situations Vacant

ENGINEER-in-CHARGE, BROADCASTING SERVICE,
NICOSIA, required by Government of CYPRUS, on contract
for two years in lirst instance. Salary in mlc (includi
overseas allowance and ﬂprmm temporary allowance of 11
per cent of salary) £1,480 rising to £1,789 a year, Gratuil
at rate of £150 a year. Free passages. Liberal leave on f
salary. Candidates, preferably between 25 and 35 should have
sound theoretical knowledge and practical experience of
operation and maintenance of MF broadcast transmitters and
aerial systems and be able to control and supervise junior
staff. Write to the Crown Agents, 4 Millbank, London,
S.W.l. State age, name in block luncn full quallhcauons
and experience and quote M2C/41601 /R

SIERRA LEONE GOVERNMENT POS!'S AND TELE-
GRAPHS DEPARTMENT requires SIGNALS STAFF for
two tours of 18/24 months each either (a) with prospect of
pensionable employment or (b) on temporary terms with
Er:uulty at rate £100/£150 a year. Salary scales (including
‘xpatriation Pay) as indicated.  Commencing salary accord-
ing to qualifications and experience. Outfit allowance, £60.
Free passages for officer and wife. Free passages for two
children under age 19 or }:rum up to £150 annually for main-
tenance in U.K., Liberal leave on full salarz Candidates
should be experienced MF., HF., VHF., VHF/DF and
ancillary equipment, Preference for C. & G. Cert. in Radio.
SIGNALS OFFICER (APRADIOJ M2C/41718/RC. Sa.ln.r{
scale under terms (a; £1,272 rising to £1,442 a year or (b
£1,376 rising to £1,558 a year, ndidates should s
P.M.G. Ist Class Cert, or equiv. and should be able to
control stafl and organise traffic schedules

ASSISTA ALS OFFICER (ALRADID] (M2C/
417|9 RC). Salary scale under terms (a) £797 rising to
£1,257 a year or (b) £859 rising to £1,359 a ycar. Candi-

dates should possess P.M.G. Cert. or equiv, rite to the
Crown Agents, 4 Millbank, London, S.W.l. State age,
name in block letters, full quam:muons and experience and

uote the reference numbers shown against the post applzcd
or.
WIRELESS STATION SUPERINTENDENT required for the
POSTS AND TELECOMMUNICATIONS DEPARTMENT,
GOLD COAST LOCAL CIVIL SERVICE, for two tours
of 18 to 24 months in the first instance. Consolidated salary
scale £990 rising to £1,230 a year. Gratuity at the rate of
£100/£150 a year, Outfit allowance £60. Liberal leave on
full salary. Free passages. Candidates should ‘}Jrefcmbly
have served an apprenticeship in electrical or radio engin-
eering and have had five years subsequent experience in the
manufacture, installation or maintenance of radio equip-
equipment. Candidates also cligible for consideration with
at least cight years engineering experience including a mini-
mum of five years spent on above duties. Experience in two
or more of following fields desirable:—V.H.F. mobile and
fixed link systems; H.F. communication system; Freq};l
shift keying and telepnntcr maintenance; V.H.F, and

Cathode Ray direction finding; manufacture of light engm-
cering projects; Diesel Engine Generation, C, & G. Final
Cert. in Telecommunications (Radio) an advantage. Write to
the Crown Aﬁml.s 4 Millbank, London, S.W.1. State age
name in_bloc I::m:r! fuIl qualtﬁcatlons and experience an
quote M2C/29100

e b S8 24 S5 28 28 22 25 22 28 25 28 T8 22 2 2

Thirty-third Edition 1956

The Radio Amateur’s Handbook
(published by the American Radio Relay League)
Big . . . Revised . . . Complete . . .

Immediate delivery from RS.G.B. Headquarters, price 32/-
post paid. See review on page 441, April issue.
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COmmunication Recelvers ete.

National NC-100-XA, in perfect condition with nrlglnﬂ

National speaker in felted metal cabinet ... £35
Hallicrafters $.27 U.H.F. receivers £40
Hallicrafters 5.36 ditto s £50
Panoramic Adaptors for use with Hallicrafters $.27

or 5.36 £50
HRO recenrerl available from €10 each, Coils from

30/- each

HRO Senior receiver with powsr pack. ten coils

including five bandspread coils {10, 15, 20, 40 and

R0 metres). total coverage from 50 Kefs. to 430

Ke/s. and from 480 Kcfs. to 30 Mc/s.. all com-

pletely overhauled and aligned £43 7
Any HKO item sold separately, send loduy .l‘or our
complete list.
The famous American BC-639-A receinr, covering 100

o 150 Mc/s. £15
Sets of Ten Marconi ll'lduclwt houled in hardwood

carrying case. values, 0.2aH, 1uH. 2.5xH. 5uH.

25.H, 1004H, 2504H, ImH, 2.5mH, and 5mH. In

new condition at a fraction of actual price, per set £5
Marconi “ Q ** Meter, TF.319, reconditioned L0
Cossor Double Beam Oylclllu!copei. reconditined

throughout., Model 3339, £35 ecach. Model 339,

£45 each.

Advance Signal Generators, Type Q.1 (7.5-250 Mc/s) £35

Type E.2 (100 kc/s- IOD Mefs) ... _— £20
Avo Model 7 multi-range meters £15
Simpson (U.S.A.) Model 260, ditto, 10 ooo nhrm per

volt .. £12
Collaro Tran:crlptlon Umr. Model ‘.IUIII wn:h 1ong :rm

turnover head, as new . . e .. E12.10
Midget MCR 1 receiver and power p:ui £7
Taylor Oscilloscope model 30 £10

Carrlage is extra on ul'.l .Ila'ns

SPECIAL OFFER! VALVES! 6V4G, 2 for 7/3. 6V4GT, 2 or 10/3.

postage paid-

Your valve requirements are cordially invited.

We require a quantity of metal type 5Z4 valves, can you help us?
RADIO TELEVISION & INSTRUMENT SERVICE
254 GROYE GREEN ROAD, LEYTONSTONE, LONDON, E.Il.
——— Teleph : LEYtonstone 4988 ss—

EDDYSTONE

Communication

Model 840A ijllustrated
Cash Prices and Special Credit Terms.

8 Monthly
Model Cash Price Deposit payments of
820 £38 0 0 i4 8 8 i1 8 8
B40DA £55 0 O £ 8 4 £6 8 4
750 £78 0 0 £9 2 £9 2 0
680X £120 0 0 £14 o0 0 £14 0 o0

Carriage paid por passenger train,

Model B40A, is for A.C. or D.C. 110/250 V making it especially suit-
able for universal use, 750 and 680X 110/24 */ CP The very
large tuning dials are clearly marked with band lpread logging. Silky
gear driven flywheel loaded tuning mechanism. These sets are the
choice of the discerning professional and amateur users, Descriptive
literature gladly forwarded, Latest Eddystone Component Catalogue 1/-,

The
Eddystone
Specialists

SERVICES LTD,,

55 COUNTY ROAD, LIVERPOOL, 4
Telephone : AINTREE 1445 ESTAB. 1935
Branch Address: MARKET CROSS, ORMSKIRK

SMITH'S of EDGWARE ROAD

can supply a full range of 4.sided Blank Chassis of 16 Gauge haif-
hard aluminium of their own manufacture.

Size (in) Price Size (in) Price  Size (in) Price Size (in) Price
6 x4 x2 453‘6 9:2:;: ';:;.: Ii: g‘%‘ g{:‘ I5x10x2¢ 10/6
7 x5 x2 J- 10xBx 12x 9x24 ! ¥
s Y M O B U e ua
10 x4 x2/ - x7x2} x10x2]

¥ %752 616 Nixesdl Bf= 1axiouzl voy. 7x0x3 W3
12 x4 x2! 6/6 10xBx3 B/6 12x10x3 10/3 I7xI0x3 12/6

Other sizes pro rato plus 2 8. Keep this list for reference.

Panels cut to any size 4/- per sq. ft. and pro rata. Special discounts for
quantities of the above. Prices include postage and packing (ULK, only),

H. L. SMITH & CO. LTD.
Component Speciolists since broodcasting started
287/289 EDGWARE ROAD LONDON W2

Telept Paddington 5891

WANTED URGENTLY
Exceptional Prices Paid for

BC221
FREQUENCY METERS

or CASES

Kindly advise price required.
NO REASONABLE FIGURE REFUSED

As we DO require these urgently.
UNIVERSAL ELECTRONICS
22 Lisle Street, Leicester Square, London, W.C2

R.S.G.B. BULLETIN

(Published mid-monthly)
Display Advertisement Rates
FULL PAGE .. .. £20: 0:0

Type Area: 8in. x 6} in.

HALF PAGE ... .. - £10: 0:0

Type Area: Across 3] in, x 6} in.
£5: 0:0

Uprighe 8 in. x 3 in.
£2:10:0

QUARTER PAGE
Rates for insets, Special Positions and 2-Colour

Type Area: 3} in.xX3in
EIGHTH PAGE...

Advertisements for Front and Back Covers,
quoted on request.

Type Area: |fin.x3in,
Date for Copy and Blocks is the 2Ind of month preceding
date of issue or é days earlier if proofs are required.

All blocks must be supplied mounted.
Screen: Cover positions 120. Text pages 100.
All Communications to:

Horace Freeman, Advertisement Manager,
R.S.G.B. Publications

NATIONAL PUBLICITY CO., LTD.
3637 UPPER THAMES ST., LONDON, E.C4
Telephone : Central 0473-6

Printed in Great Britain for the RADIO SOCIETY OF GREAT

H.H.Il‘\l\ New Ru\km House, Litle Russell St., London, W.C.1,
S.E.

by The Haycock Press, Lid., I-mdnn
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G2AK Tms

MONTII'S

THERE IS NO EXCUSE NOW
for not being on phone or for not
having a nice clear signal.

*

CRYSTAL HAND
MICROPHONES
As illustrated, in
silver hammer case
with polished grille,
handle and 4-feet of
screened lead.
ONLY 21/-
Post paid

NO C.0.D, UNDER £1,

EDDYSTONE, WODEN, RAYMART, AYO,

CHAS. H. YOUNG, LTD.

etc.,

COPPER WIRE: 14G, H/D 140ft.. 17/-; 70fc.,
8/6. Postand packing 2/-. Other lengths pro rata.
Stranded 7/25, 140ft 10/., 70ft 5/-, postage
and packing 2/-.

RACK MOUNTING PANELS: 19in. x Sqin.,
7in., B!m. or 104in., black crackle finish,
5/9, &/6, 7)&, 9/- respectively, postage and
p:cluna i 3

ABSORPTION WAVYEMETERS: 3.00 to 35.00
Mc/s in 3 Switched Bands. 3.5, 7, 14, 2| and
28 Mc/s Ham Bands marked on scare. Com.
plete with indicater bulb, A MUST for any
Ham shack. Only 15/- each. P, & P, |/
HEAYY DUTY L,F. CHOKES, fully potted:
30H 100mA 150 enms (-m:ngn: 1410, ). rrice
13/6. 20H 126mA 100 ohms (we.ght 14lb.).
Price 15/6. 30H 150mA 150 ohms (weight
181b.). Price 17/6. Car. and Packing 3/- cach,
CERAMIC FORMERS, 2{" x 1}{"._ Ideal for
V.F.O, or turrets, 1}9 each or 17/6 doz.
TWIN FEEDER: 300 ohm twin ribbon feeder,
similar, K25 éd. per yard, K35B Telcon
(round), 1/6 per yard. Post on abave feeder
and cable 1/6 any length,

POWER UNITS in Black Metal Case. With
input and Output sockets, For 200/260 V
50 C input. Output 200/250 Y 60/80 mA,
Fully Smoothed and Fused. Also gives 31V

3 A DCand 63Y 3 A AC ﬁ:tnd with 6X5
rectifier. 50/- each. Carriage paid
HRO COILS 50/100 ke/fs 10;’- 100/200
ke/s 25/-.
COMPONENTS AND A
AVAILABLE.
MAIL ORDERS TO  Dept 'B’,
ALL CALLERS TO

BARGAINS

102 HOLLOWAY HEAD, BIRMINGHAM
110 DALE END, BIRMINGHAM

G2AK

150£, wvery low loss
20 yard coils only, £1 per

AIR SPACED COAX
(List 3/11 ft)
coil. Post free.
THIS MONTH'S SPECIAL: For the new maobile,
12V miniature rotary transformers. Qutput
360,’3IOV 30mA c.c.s. or 70mA i.c.a.s. Only
44in. x 24in. overall. Only 21/- each or £2
for 2. Post and packing 2/-.

Don’t miss these Bargains

COMDENSERS T.C.C. New, Type Ill. BuF
1000V d.c. wk'g, List over £3, OUR
PRICE, 10/6; aiso 8uF &00V trop. 750V
normal, New ex-WD stock: ONLY 5/6
cach, P, and P,

Pl CIRCUIT OUTPUT TUNING CON-
DENSERS. Made by E. F, Johnsen Co.,
U.5.A, Max. cap. 500pF_1.500¥ rating.
Ceramic insulation, size 5" long x 23"
yrud_e N B high. exc}udmg spindle pro-
jection, Our price only 15/- post free.
HEAYY DUTY SHADED POLE MOTORS.
Totally enclosed. Made for prnh:ssuarral
tape deck. Very ||rmted quantity, Only 35/
each, p. and p. 2/-.

PLEASE PRINT YOUR NAME AND ADDRESS.

GOOD RANGE OF COMMUNICATION RECEIVERS ALWAYS

Midland 3254
Central 1635

Quality Electronic

RECEIVERS in stock
EDDYSTONE 640 1.2==30 Mc/s, As new.

£22 10 0
740 S50 ke/s—32 Me/s .. ... £30
750 550 keis—32 Mc/s .. - ... E48
EDDYSTONE 680 ... ... K65
GROX ... £88
RCA AR:?L '-‘0 ke/'s —1’ ‘-k e ... £35
ARESD and wpe LF, from ... E50
HAMMARLUND HOI29X £85
Super pro,, complete with power -.llm'rl; £38
A TRAI RS
SIR ac/de. 550 Ke/s—32 Mcejs .. E20
SX24 550 ke s—32 Me/s ... £35
5201 . = 4 .. £2R
SX28 S50 kess-42 Moeos - .. £45
SX71 550 Kers—32 Me/s .. £85
RADIOVISION (nmm.mdu Double

Superbet ... £40
HAMBANDER receiver |, ’~sn Mo/s, II? 10
RME 69 550 ke/s—32 Mc/s. As new ... £30
7 Nllll Transoccanic batt.-mains reccivers £23

NATIONAL NI 173, 350 Ke/s—30
Mc/s, NEW, with matching  speaker €100

HAMMARLUND  HOQ 129, as NEW £75

MANUALS
ARSSLD-D,
X218, S2OR,

for the following receivers:
ARTTE, RIOT, Mallicrafiers, SX24,
. K20, B2 Transmiuer /Receiver,
HO120, HRO, Junior and Senior, £1.7.6 each.
Ser of main dial, bandspread and name plae
for ARSSD, £1.10. ser of three.

UNIVERSAL

22/27 LISLE STREET -

Equipment All

ELECTR(

LEICESTER

TEST EQUIPMENT
FERRANTI A.C./D.C. TEST METERS

Pocker sive, complete in case and tested, Ohms,
Volts, Milliamps. A snip, £4.17.6 plus 1/6
postage,

AVO voltage tanee extenders for AVO model
40. Up 10 4500V, New in box, 5/6 post paid

TAYLOR TYPE 82
A idee, Universal pest meters, Complee  in
wond hox, fin, scale, 5000V, Resistance Mep
ImA—I1A 1000 ohms per volt £7.050 cach
AVQ ninc-pin couplers Ti6 cach
1-222A Sienal Generator 110V a.e §-15 Moo,
150230 Mceos,, €12,10.0 ench plus carriage 10—,
AVO model 7 - . £15

AYO model 40 £12 10
AVO  wide  mnge-sisnil - gencrator ..o £23
AVO clectronic test meter 1 N =]
ALIDIOD EQUIPHi‘.Hl

LEAK 1110 €28.7
LEAK I"-Jlnl.-um * .md LN £28.7
ROGERS RD junior with  control  unit £26
Speakers: Cioodmans, Whirfedile,
Vitavos,

B PARINERS reflex corner speaker,
complete  with  Axiom 60 and 101,
polished  cammet o 1 s 125
We  wish o buy mood, \Lgnnu Imnd Audio
cquipment part  exchanpes  arranged.

NICS

w.Cc.2

SQUARE + LONDON -

Guaranteed

in Perfect Condition

WANTED URGENTLY !!!

Exceptional Prices Paid for

BC22I

FREQUENCY METERS
or CASES

Kindly advise price required

NO REASOMNABLE FIGURE REFUSED as
we DO require these urgently

Also required :

RECEIVERS. ASBS8, ASB4, ASB6, etc.
Hallicrafrers  $X28, S27, S27C,
S27CA, R.C.A., ARBB, R1359. R1294
and any VHF equipment. ARP4 and
Units TN16, TNI7, etc., etc.
US.A. MICROWAVE equipment
including all TS prefix equipment
i.e: TSI12, TS13, TS47, TSI174, TSI75
and Manuals for any equipment.

Call, write or plione:
G Reard 8410

Return to:—

IF UNDELIVER

R.5.G,B., NEW RUSKIN HOUSE,
LITTLE RUSSELL STREET, W.C.1

IF UNDELIVERE

Return to:—
R.S.G.B,, NEW RUSKIN HOUSE,
= LITTLE RUSSELL STREET, W.C.1



