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P.C .. tf. Hautobile 

DE S I GNED AND PRODUCED BY MOIJ/Lif: EX. P cf< 'fS 

MARK II 
25 walls input to QQV03-20A final. 
H ighly Sensitive Double Conversion 
Superhet Receiver complete with all 
valves. crysta ls, loudspeaker, micro­
phone set a nd 12V battery supply unit. 

£89 Complete 

A.C. Mains Unit £12 - 10 · 0 

ALSO AVAILABLE IN KIT FORM 
FOR FU/,L DET,t/LS WRITE TO: 

Hire Purchase terms 

available if desired 

MARK I 
12 wa tts input. as pre-

viously advertised is 

still ava ilable ex stock. 

£75 Complete 

i\.C. Mains Unit £10-I 0-0 

K. W. ELE<.~TRONil~S LTD. 
136 BIRCHWOOD R OAD, WILMINGTON, 0AR1 FORO, KIW I 

Telephone : SWANLEY JUNCflON 2137 



A LOW-PASS FILTER 

WHICH REALLY WORKS 

LIIIJ!Ie'"" Model E.5034 

STUDY THESE TECHNICAL DETAILS: 

Zo 75 l! (asymmetric) 

fo - 35.75 Mc/s 

Section I M 0.596 (hall-section ) 

2 M - 1.000 

3 M 0.500 

4 M - 1.000 

5 M ~ 0.718 

6 M - 1.000 

7 M 0.596 (half sect ion ) 

Power Handling Capacity 1000 wam 

Typical Response : 

Attenuation 40 Mc/s-220 Mc/s 

at 41.5 Mc/ s 1 

.. 45 Mc/ s 

.. 51.75 Mc/ s 1 

at lease SOdB 

at least IOOdB 

Insertion loss less than 0.25d8 up to 30 Mc/s 

NO ADJUSTMENTS TO MAKE WHATSOEVER 

PRICE £6 ex-scock direct (rom: 

LIIJifiCilr (~lllllbl•itlflt!) Lt,l. 
WfLLOW PLACE, CAMBRIDGE. ENGLAND 
T~lccrams : .. Labue:lr C:unbrid~-:<· ·• Tcloploone : 249J-5 

ii 

Standard Telephones and Cables Limited 
Rt•Jt· OJ)irc.•: Cmuum~lt1 1/llltlt', ()3 1/dh' l'c.•IJ, l .mttlon II'. ( .2 

FOOTSCRA Y. SIDCUP, KENT. FOOtscray 3333 
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TAPE JOINTI NG BLOCK & CUTTER AP . 46 

Provides for th·e accu r ate alignment and 
splicing of the tape. Non-magnetic cutting 
blade ensures the soundless joint. 

PRICE 17/6 
Full deuils of Emitope ond accessories are available (rom yo!J"", local deoler or:-

SPECIAL FEATURES 
e HIGH SENSITIVITY e ANTI-STATIC 

e PRE-STRETCHED P.V.C. BASE 
e FREEDOM FROM CURL 

e LOW "PRINT THROUGH" FACTOR 
e METALLIC CONTACT STRIPS FOR "AUTO-STOP" 

e P.V.C. LEADER AND TRAILER STRIP 

L I ST p R I c e s 
TYPE TITLE SIZE lENGTH 

PRIG No. APPRO)(. 

88/3 " Me:ssace .. 3" di;a, 175' £0 7 6 
*99/3 .. .. 250' £0 9 6 - --- ---

88r 
"Junior" 5* di~. 600' £1 I 0 

*999 850' £1 e 0 ----
88/9 " Continental " s~· dia. 850' £1 8 0 

*99/ll .. .. 1200' £1 15 0 ----- -
88/1.2 £1 IS 0 •• Sunda.rd •· 7" dia. 1200' 

*99/ 18 .. .. 1800' £1 10 0 

*LONG PLAY 

E, M, I. I AL E$ &. SER VI CE L T 0 . RECORDING EQUIPMENT DIVISION • H"VES • MIDDLESEX • ENGLAND 

fxportu.oulrla "' 1!.11.1. INTERNATIONAL LT D, H ... YES • MIDDLESEX • ENGLAND .,,_ 
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PlltANI HIGH VACUUM TEST EQUIPMENT 
Manufactured by ' Pye Radio Ltd.' lor Atomic Research Sution. Com· 
prisinsz : Pirini Control Unit. Pirani Bridge Unit. Gauge hud w ith 
calibrator and P·ye scale lampealvanometer. All items bnnd new in 
or iginal packing. 

£33. 10.0 COMPLETE 
Spare Pirani Heads (Edwards M6) 15/·. 

TRANSMITTER RECEIVERS 
Soecial offer of above set, complete with S valves. 4-ARPI2 and ATP4. 
with circuit. Ranee 7 .~ to 9 mc/s . These seu are not auanntted but 
are serviceable. junction box l / 6 extra. 

" 38 " WALKIE-TALKIE SETS lS/·, 

FERRAN TI TESTVAC 
High Speed Vacuum Tester, 200/250 A.C. £10/10 / 0 

PYE 45 Mc/s STRIP 
TYPE 3583 UNITS 

QUARTZ C RYSTALS 

Typo FT143. Fundamental frequencies, 2.pin, 
!m. sp;,cing. 
120 types. S.67 5 Kc/t to 8.650 Kc/s (in 
sttps of lS Kc/s ). 
80 types. 5,706 Kc/t to 8,HO (in >ttps of 
33.333 Kc/s). 

All Brand Now 10/ - .. xt. 
Special price for complete tots of eo or 110 

Type FTl41A. 54th Harmonic 2-pin jin. 
spacine. 

eo Types : 10 mc/s to l7 .t mc/s. 
(In stops of 100 k</ >l 

Brand Now and Guaranteed. 7/ 6 each. 
{Co.,pleto >ots of 80 o•oiloble) 

FTH I A 200 Kc/1.. 10/-. l-pin holders 
lor •II typu, 1 / 3 . 

62A INDICATOR UNIT 
Containing VCR97 with Mu-Meul 
Scree~. 21 V>lves: 11-EFSO. 
4-SP61, 3-EASO, 2-EBH. Plu1 
Pots, Switches, H. V. Cond .. 
ResistoN. Muirhead 5/M Dial. 
Double Deck Chusi• and Cryual. 
BRAND NEW ORIGINAL 
CASES. 67/6. Carr. 7/6. 

Site I Sin, x Sin. x lin. Com­
plete with 45 Mc/s. Pye Strip. 
12 valves. 10 EFSO. EBH and 
EASO. volume controls. and hosts 
of R.tsiston and Condensers. 
New condition. Modifiut ion dua 
supplltd. 

Price 69 / 6 . Carriage paid . 

NEON INDICATOR 
Striking at 80 volu. bayonet fitting ... 1/-

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 appl ications. 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 th·e very low price of 

Complete with data 10 /• EACH 

WE HAVE OVE.R 50,000 B.V.A. AN D AMERICAN VALVES IN STOCK AT VERY LOW 
PRICES. SEND FOR LISTS. 

LATEST TYPES NOW IN STOCK 

EBC41 10/- UCHH 11/6 PL82 10/- 12AT7 9 /- EF86 10/- DAF96 9 / -
EYSI 12/- UBC41 10/ - PY8l 10/ - llAU6 9 /- EF89 10/- DF96 9/-
EHI 11/- DK40 10/- EM80 10/- 12BA6 9 / - ECF82 15/ - ECC84 12/ 6 
EL41 11/- Ezao 10/- 6X4 

,,_ 
12BE6 10/- PABC80 15/- 6AQS 10/-

EZ40 10/- EABC80 10/- PY82 10/- l2AH8 12/6 6AU6 9 /6 EF86 11/ 6 
EMH 10/ - ECCBS 10/- PCC8 4 11/6 3SW4 e j 6 117Z3 1 / 6 PCL82 12/ 6 
UL4l 11 / - EFBO 10/- PCF82 12/6 PCF80 1S/- llAX7 10/- 832 35/-
UY4 l 11/- ECL80 11/ 6 12AU7 9 /- EBF80 11 /6 DK96 

,,_ 
884 11/6 

UF41 11 /- Pl8l 12/ 6 12A.T6 
,,_ 

EF8S 10/ 6 DL96 9 /- lAS 11/ 6 

SPECIAL REDUCTION FOR SETS OF 6K8G. 6K7G. 6Q7G. SZ4G, 6V6G 35/ - Sot 
VALVES IRS, ISS, I H. 154, or ( 354 or3V4 ) 17/ 6 .. 

IA7GT, INSGT, IHSGT. IASGT DK96. DF96, DAF96, DL96 .. . 31/ 6 .. 
(or IQSGT or 3QSGT) ...... 37/ 6 Set 6K8G. 6K7\.. 6f)7G. l5A6G, 

2SZS (or 2SZ6G) ............ 37 / 6 .. I 0 EFSO (Ex-Brand New Uniu) l2K8GT. 12K7GT. 12Q7GT. 
5/- uch 4 5 / - .. 3SZ4GT. 3SL6GT (or SOL6GT~ 37/ 6 .. 

10 EFSO (Red Sylvania ~JC-ntw 12SA7GT. 12SK7GT, 12SQ7G 
units) 6 / - uch 55/- .. 35Z4GT. 35L6GT or SOL6GT 35/ - .. 

CATHODE RAY TUIES AN /APA-1 C4THOOE RAY INDICATOR 
VCRUIA ( with screen) ......... JS/- AMP'LIFIER UNIT. Complete. comprisine 
VCR UtA. 2t in. C/ R Tube. Brand )BPI C.R.T .. 7-6SN7eu. 1· 6H6. l-6G6. 

no win original carton• (carr. lrte) £1.15.0 1-2Xl. I-6XS valvu. Brand new £4.1t.6 

VCRtT. Guaranteed lull T/V picture plus carr. 7/6. 

(carr. 2/·) ....... .... ........ .... . £2.0.0 
VCRS17C. Guaranteed lull T fV 

INDICATOR UN IT TYPE lilA picture .............................. £1.15.0 
MU-METAL SCREENS for Unit contains VCRS 17 Cathodo Ray 6in. 

VCR97 or 517. P. P. l /6 ...... 10.0 tube, compleu with Mu- Motal &creen . ) 
EFSO 4SP6l and l SU4G valve•. 9 wire-

6in. ENU.RGER lor VCR97 or wound volume controls and qu;ant;ty of 
517. P.P. l/6 .................. 17.6 ruistors and condensers. Offered BRAND 

VCRt7. Slight cut-off. Carr. 2/· ... 15.0 NEW (len relay) at 67/ 6. Plus 7 /6 arr. 
l ll'l 8nnd new ..................... £1 .10.0 ''Radio-Constructor'' sco~ circuit induded. 

SEND Jd. FO R 2 8-PAGE CATALOGUE 
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MINIATURE TRANSMITTING STRIP 
"TYI'E 81 ., 

Site 7tin. >t 6in. • lin. Complete with 
Valves Type· CV41 5. CV309. 2-6AM6, 
2-709 and Quart< Cryuol 4,860 Kc/s. 

£ 4/10/- complete. 

MINIATURE I.F. STRIP TYPE " 373 " 
9-71 MEG. 

Brand new miniuure I. F. Strip size 10Jin. 
ll 2)in. • lin, high. Va lve line-up: 2-EF92: 
l-EF91 and EB91. With circuit, 

Price (less valves) 7/6 p. & p. 1/6. 
Thit I.F . Strip is part of 1bovr equipment. 

CRYSTAL MICROPHONE INSERTS 
POST FREE POST FREE 

Sf-
Ex-Units 

8/6 
Brand New 
& Boxed 

!dOll for upe recordine and amplifiers. No 
macchina tn nsfo1 mer required. 

T / R 1196 RECEIVE 'I 
Complttt w it .h 6 valves 2 EF36, 2 EF39, 
l EKll. I EBCll , -465 I.F. T. ideal for co,_ 
V"N•on. '" .~ob1olute new condition. 
17/ 6 pp. 2/6, with circuit. 

TR 1196 TRANSMITTER 
Tr-ansmitter section comr rhinl £Ll2. 
EFSO. VTSOI . Relar, etc.. l/6 f·P· 2/6. 
COMP'LETE TRA N SM T T ER 
RECEIVER with Hv. power-pack in 
orieinal transit cue, 57/6 p.p. S/·. 

U.S.A . IN DICATOR U NIT 
ICtltA 

Complete with )BPI C/R tube and scrttn. 
7 ••lves--2-6SN7GT. 2-6H6GT, 6G6, 2X2. 
6XSG, volume contro ls, conden&ers, ttc. 
!dOll lor portable scope. In black crackle 
case, sixe ISj in. x 9in. x 9in. BRAND 
NEW. 6S / - carr. FREE. 

HENRY'S RADIO lid. 
5 HARROW ROAD, 
PADD I NGTON, W . l 

PADdington 1008/9 & 0401 
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soo 

for F.M. and television 
transmitters 

Transmitter designers arc now offered a wide range of v.h.f. 
tetrodes by MuUard, including the recently introduced 
tctrodc QY3-65. 
These high efficiency, high gain tctrodcs make possible the 
design of transmitters with fewer valves and, consequently, 
reduced cost. The higher overall efficiency of cquipments fitted 
with Mullard tctrodcs results in lower running expenses-a 
factor in the growing popularity of these valves in the world 
market. Further details of the QY3-65 and other tetrodes in the 
Mullard range may be readily obtained from the address below. 

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

MVT IS lA 
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Current Comment 

Too Many Contests ? 
JUST 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 there too many Contests? 

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 fi nding through to the 
·· ultra-highs." Plenty of opportunities for sustained 
and concentra ted Morse operation are offered in 
such events a.s 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 
Commillee 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 Commillee 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 Committee. 
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- you. the individual 
contestant ?-J . H. 

R.S.G.B. BUU.ETIN JUNE, 1956 

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 Bri tish 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 l.A.R .U. channels. It will all add ~o 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 tbis year that rather more inadvertent "repeat 
contacts" were made than is usual. The waste of time 
enta iled 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-signa l 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. Mcintosh has contributed a useful coUec­
tion to the R.S.G.B. Callbook. 

Give " QWU " a try-out in the next Top Band 
Contest fi ve months hence-though we hope you 
won't fi nd it necessary! - J.H . 
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Diagnosis of TVI 
A System of Locating the Cause of Interference 

By R. H . HAMMANS (G2lG)* 

This article will not t ell you how to cure t elevision 
interference but it does descr ibe a deductive system 
of investigation which will help to find the cause of 
TVI in any particular case. Once that has been done, 
well-known principles which have been de.scribed 
in these pages m any times in t he past may be applied. 

BEFO~E TVI c:an be_ cured, an intelligent system of 
. _tracmg a!'d d tagnosts by means of available evidence 
•s btg!lly destrable. 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 . c~nceptio_n of tracking down interference to its 
fl':'al eltmu'!allon IS based on a series of "go " or " no go •· 
tnals, leadtng, according to the results down a chain of 
observations and t.ests which will ?.rovid'e an answer which 
should be conclustve. 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 Ioterference 
There are three categories of tdcvision 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. 
(c) T he generation of harmonics in non-ljnear 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. 

Cas~ in category (a) must obviously be treated at the 
transmt_tter and the amateur cannot escape responsibility. 
Those m category (b) can only be cured at the receiver 
and in general the G.P.O. is sympathetic towards the 
princi~le that the amat«?ur is not to blame. In category 
(c) nellher the transmttung 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 t rouble. A corroded 
receiving aerial of course comes into category (c) and the 
owner has the cure in his own province. 

Category (a) Cau.ws wbicb must be d ealt with at the 
Amateur Transmitt ing Stat ion 
The system to be adopted in this case is as follows: 

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

Po.f.~ihle Re.mlt.v: 
(i) Interference no longer caused. 
(ii) No change in interference. 
(iii) Appreciable reduction of interference. 

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

•rrrj idt-m. 1956, 34 Cro(tOtl I..J:me. O rOIIIRIOII, Kent. 
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tra~s":Jitting aerial. It may, therefore, be due to harmonic 
~adtattOn, to receiver defects in category (b) or to effects 
111 category (c). 

H the results arc as in (ii) there is strong evidence of 
harmo':'ic radiation from the early or final stages of the 
transmttter and well-known methods of cure such as 
scr~ening. filtering of leads, etc., should be applied. It is 
unhkely that the receiver is to blame or that non-linear 
c~cmcnts arc involved since there should be no swamping 
~tgnal , as would be the case if the transmitting aerial, 
mstead of the dummy, were in usc. 

If t~e r-esults are as in. (iii) t~cr.e is every likelihood of a 
combmallon of ha.rmomc radtallon from the transmitter 
itse!f as in (ii) plus fu.rther interference falling into cate­
gones (a), (b) and (c). T he procedure, therefore, is to work 
on the transmitter screening and tlltering etc. until inter-
ference is eliminated on dummy load. ' ' 
2. When all. interference on dummy load has been cured, 
the. following test should be carried out. Reconnect the 
aenal to the transmitter through a low-pass filter of good 
or known performance. 

Pos.,·ible Re~·ults: 

(i) Tnterference no longer caused. 
(ii) No change in interference. 
(iii) Appreciable reduction of interference. 

If the results are as in (i) this is the end of this par ticu­
lar br!lnch of investigation and the case is closed. Row­
ever, 1f the results a re as in (ii) there is strong evidence 
that the tmnsmitter was blameless even without the low­
pass fi lter 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 remairung interference 1s 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. 

f\t this stage of the investigation the transmitting 
stat to n and, therefore, category (a) have been eliminated 
and only categories (b) and (c) remain. 

Category (b). Causes which mu~i 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 keying and check whether inter­
ference persists. 

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

. U the results are as in (i) then the interference is coming 
1n via the aerial and the frequency o( the interfering 
signal should be checked. This is best done by means of 
a tuned tmp or traps whic)l will cover the fundamental 
and appropriate harmoruc frequencies of the amateur 
s ignal (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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Some Improvement .'. transmitter 
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Put 

Some reduction 
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mitter keyed or modulated 
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mitter keyed or modulated 
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I 

1 
Then proceed down tine (g) 

ORM or i. I . pick- up: 
rc tc:r to sc: t maker 

(k) I 1(1) Then proeud down lint (g) 

0 RM clears as trap Is tuned 
to transmitter frequency 

ORM and TV picture both attenuated as 
trap Is tuned to TV c hannel .'. ORM NOTE: under (h) and (j) the 

QRM will hove a very different 
character owing to absence: 

: . rtceivcr faulty due to harmonic caused by non-linear 
elements 

Insert high pass filter 
o f the TV signal to beat with . 

CASE CLOSED 
(CATEGORY 8) 

CASE CLOSED 
(CATEGORY C) 

The <Nrt dniocd by tiM author for the rapid diaposis of telnlsioro interference. 

wmng 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 oul. 

Insert a parallel tuned circuit, resonant at the trans­
mitter 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: J frequency 
band so that at one sweep of the tuning condenser both 
transmitter fundamental and third harmonic can be 
rejected. For lower frequency bands the tuned circuit 
need only resonate at the transmitter output frequency 
but a second tuned circuit should be available to cover 
the television band. 

With the transmitter keyed 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 (or 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 
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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). 

(ii) If no appreciable reduction is observed on tuni.ng 
the trap to the transmitter output frequency, the evidence 
is that the receiver is not at faul t. Retune the trap-or 
insert a second tra~to the television channel. Clearly, 
if the trap is operating effectively, it will seriously attenu­
ate the picture. lf 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 carli.cr tests 
it has already been established that there is no transmitter 
output in the television band. Therefore, we have the case 
of a harmonic free transmitter and a fa ultless receiver, 
yet harmonics are being received. From this it may be 
deduced that the cause is in Category (c) and sheer dogged 
searching or inspired deduction a rc needed to find it and 
attempt 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 bas 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 bas rusted, giving rise 
to the conditions described. More often than not the 
efficiency of the rectifier in tJ1e 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 field 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 
I I I ,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 audible 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 about. 

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 noors. 

After the source has been located it may be an 
altogether more di.fficult problem to eliminate the genera­
tion of harmonics. In the writer's house there arc 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 cannot be dealt with. 

Further Aids to Diagnosis 
One of the commonest forms of TVI is the diagonal 

"eros~ hatch " pattern formed on the picture. By observ-
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ing and measuring the horizo11tal spacing of the light and 
dark bars it is possible to deduce the interfering fre­
quency. For example, suppose the horizontal pitch of the 
pattem so formed is 0.25in. on a screen lOin. 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 Mcls. 
Similarly, a heterodyne of 2 Mcls would be represented 
by a horizontal pitch of one-quarter of 0.25in., i.e., 
I I 16in. 

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

Changing the transmitter frequency to exactly 14 Mcls 
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 
accura'le pitch measurement to be made even if the pat­
tern is moving quite rapidly. Any pattern having a pitch 
delectably larger than I fl6in, on a JOin, wide picture 
(in the case of 14 Mc/s and Channel I for example) is 
indicative of a lower frequency heterodyne than 2 Mcls. 
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 band, 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 " P.roduced by the mixing process in the receiver, it 
is poss1ble to increase the pattern pitch instead of reduc­
ing it when the transmilter is changed from 14.333 Mc/s 
to 14 Mcl s. 

Television Channels 
THE following table shows the frequencies for each 

television channel in Bands I and ill. All channels 
in Band I are assigned to, and are in use by, the B.B.C. 
The I.T.A. is so far using Channel 8 (Birmingham) and 
Channel 9 (London and Manchester) only. 

Channel I: 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 Mcls; Vision 56.75 Mcls. 
Channel 4: Sound 58.25 Mc/s; Vision 61.75 Mc/s. 
Channel 5: Sound 63.25 Mc/s; Vision 66.75 Mc ls. 
Channel 6: Sound 176.25 Mcls; Vision 179.75 Mcls. 
Channel 7: Sound 181.25 Mcls; Vision 184.75 Mc/s. 
Channel 8: Sound 186.25 Mcl s; Vision 189.75 Mc/s. 
Channel 9: Sound 191.25 Mc/s; Vision 194.75 Mcls. 
Cbannel !O: Sound 196.25 Mcl s; Vision 199.75 Mc/s. 
Channel l! : Sound 201.25 Mcl s; Vision 204.75 Mc/s. 
Channel 12: Sound 206.25 Mcls; Vision 209.75 Mc/s. 
Channel 13: Sound 211.25 Mc/s; Vision 214.75 Mcls. 
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The Cup Winner 
A Five Band Transmitter of Contemporary Design 

By GERALD GLBBS (G3AAZ)* 

The Welwyn Garden City Group of the R.S.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, J.P. 
(GJEPK) of Hertford. 

The award for 1955 went to Gerald Gibbs 
(GJAAZ) for a five band 150 watt t ransmitter 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 radio engin· 
eering. His approach to the job has been to pro­
vide not only a design of t ransmitter 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 
faci lities 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 construe­
ton who prefer it that way. It is " TVI-proof " in 
either model An orthodox modulator and power 
supply are all that remain to be added to put it on 
the air with the greatest of ease. 

Front view of t he transmitter and 
associated v.f.o. The controls from 
left to riaht are exdter band­
switchJ p.a. bandswitch, p.a . tun .. 
Jng, aerial loading. drive control 
and driver tuning. TM meters read 
drive r arid current, driver anode 
current, p .a. grid current and p.a. 

anode current. 
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jack Hum (G5UM) 

IN visualizing the design which G5UM 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 walls. 
Secondly, "split second bandswitching" a nd nett ing 
should be furnished by means o( wide-band couplers that 
would eliminate the time-wasting tuning up of each stage 
when frequency is changed. T hirdly, the fi nished 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 case of accessi­
bil ity 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. I) comprises four low-level 

multipliers, fo llowed by a d river stage which operates 
"straight through,. on a ll bands, and finally the power 
amplifier connected into a conventional pi-network out­
put circuit. 

T he Exciter 
A Labgear wide-band multiplier is used in the low­

level stages in conjunction with four 6fl2 r.f. pentacles 
connected as triodes. The triode connection of these 
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. 
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506 R.S.G.B. BULLETIN JUNE, 1956 



Triodes a lso have the added advantage of producing 
a more even response, maintaining an adequate output 
at the band edges. The only exception is on the 28 Mc/s 
band, where there is a marked falling ofT 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 a n 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 
to 28 Mc/ s. 

The 807 driver stage is perfec tly conventional and its 
output is capacity coupled to the fin~l am~li~er. lt ":lust 
be admitted that the method of coupling ongmally ratscd 
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 parall~l 
trap circuit set to the TV band reduced the harmomc 
content to a negligible proportio n. 

While this method of harmonic suppression is very 
effective the relatively high " Q " of the trap circuit 
necessit~tes its readjustment if maltimum attenuation is 
to be achieved when the v.f.o. output frequency changes 
by more than about 50 kc /s. 

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

Components List for Fig. 1 
8l. Blowtr ( IU lUI) . 
Cl. 2. S, 6. 9, tO, t3, 1-4. 17, I 8. lS. 35. O.Oip f disc 

ceramic. 
C3. 7. 11. 16. 30ppf air t rimmer (Polar) . 
C-4, 8. ll. H. I 001'1' F tubular ceramic. 
CIS, 22, 23, 36, 37, 38, O.OOI!'f , disc ceramic. 
Cl9. ll01tpf variable Clhymart) . 
ClO, 32. 33. O.Oip f mlca. 
Cll. IOOppf . 
Cl-4, O.Ool1tF mica 2 kV wka. 
Cl6, lB. O.OO I1t f tubular ceramic S kV wke. 
Cl7, 100p1t f Eddynone type 833. sections in parallel. 
Cl9. I SOOI'pf (receiver cypt 3 eane. SOOppf sections in 

parallel). 
C30. 31. -4701'1' F disc ceramic. 
ll. 6 turns 18 s.w.a. jin. o.d. spaced ont turn (TVI crap). 
Ll, Labaur turret type E.SOl38. 
Ll. -4 turns f . in. diam. copper cubt spaced one turn o.d. 

I! in. ( 28 Mc/s ). 
L-4, 20 turns 1 .. s.w.a. enam. l ! in, diam. ( Eddynone former 

type 1090) upped from /'unction with L3 at 10 turns (7 
Mc/sl. 17 turns ( 1-4 Me sl • nd 19 turns (ll Mc/s) . 

LS. 6. TV chokes I amp. type Radlospares ). 
MI. 0-S mA m.c. mtttr. 
M2. 0-50 mA m.c. meter. 
M3, 0-15 mA m.c. meter. 
M ... 0-lOO mA m.c. meter. 
R I. 3. S. 7, 27.000 ohms ! watt. 
Rl, -4, -470 ohms ~ watt. 
R6. a. I 000 ohms I Watt. 
R9. 15.000 ohms ! w•tt. 
R I 0, 350 ohms I watt. 
R II, I 5,000 ohms S watts. 
R 12. 18.000 ohms I 0 watts. 
R 13 ... 0 ohms witt wound centre upped. 
R 1-4, 75.000 ohms SO watt wire wound. 
R I 5. lOO ohms I watt. 
RFCI, 2. 1.25 mH Eddystone type 1010. 
RFC3, 8 turns 18 s.w.a. 1 in. diam. ( anti-p•rasitic choke). 
RFC-4. See text and Fie. 3. 
Sl a, b, Part of Labaear turret type E.S0238. 
Sl. S-way sinal• pole heavy duty ceramic p.a. bandswi<eh 

{ex-TUS8 unit). 
Tl. 10 volts S •mps (Woden type DTFll). 
Tl. 12 volts I •mp (to suit blower). 
Tl. 6.3 volts .. •mps ( Partridae ). 
VI, 2. 3 . ... 6fll. 
vs. 807. 
V6. 813. 
V7, 6L6. 
VR I. 25.000 ohms 5 watt potentiometer. 
Wideb•nd muhiplier-L•be .. r tfpe E.5026. 
The bevel . .. ,. ue lin. di•m.. on. bush. 
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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 a rticle 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 dete rmined: 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 17ppF (the output capa­
city of the 813 is 14ppF) 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 1-ldeal Values 

Reactance Frequencies in Mc/s 
Component Ohm• 

9 14.15 21.15 28.5 3.65 

Cl7 330 132JAI'F H ,,,,f llpJAf 17ppF 
L .. 375 16.~,,H 8 ... ,..H 4.2,..H l .811H 2.111H 
C29 -45 1ooo,.,.F 500,.pf j lSo1,,.F 167 ,.,.F ll5ppf 

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

On 28 Mc /s the point of resonance is obtained with 
C27 very nearly disengaged, the capacity being provided 
by (I) 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-lhirds engaged. In order to 
keep the st ray 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 2!! 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 norm~l 
way. With a h.t. supply voltage of 1250 and a gnd 
resistor of I 5,000 ohms the standing anode current of the 
amplifier with no input. is maintained at about 30 rnA: 

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

Jn order to avoid r .f. radiation from exposed heater 
leads both filament transformers a re mounted within 
the ~abinet. This in itself is a good insurance against 
TV£ while the short heater leads ensure minimum volt­
age drop at the valve pins. 

Layout and Construction 
( I) The Main Cabinet 

The basis of the transmitter is a chassis 17in. x 13in. 
lt 3in. deep, and all the external screening is con~tructed 
on this. The intention was to construct the unit 10 such 
a way that not only would the transmitter be enclosed, 
but that the joints and corners should be vi rtually " leak 
proof.""' For this r.L weather-st ripping_ it was decided t? 
usc iin. drawn brass angle, of whlch about 24ft IS 
required. This amount allows only a very small percent­
age for waste. 
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~------------------------14~;----------------------~~ 

00 00 00 

First of all the angle is laid 
around the inside rim of the 
chassis and down each corner, 
wi th mitred joints silver sol­
dered for strength. The angle 
1s dnllcd and tapped and 
fastened to the chassis with tin. 
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 
the panel support. It is recom-
mended that the bolts be placed, l--4 
at the most, four inches from 
each other in order that the 
scaling be really effective. 

T he whole cabinet was built 
up in this manner, wi th 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 a ngle, and then the blow­
lamp can be applied and the 
silver solder run into each joint. 
Ordinary soft solder would be 
qui te adequate e lectrically but 
silver soldered joints arc much 
stronger, and have a better 
appearance. 

o Qo ooo 

0 0 0 0 
31a" DIA. HOLES FOR 
WBM L EADS AS 
PER TEMPLATE 

14--------6"----------1 SCREEN 2 3/a" HIGH 

~----------------------14~·----------------------~ 

( b) 

T he screen separating the ex­
~iter and power amplifier stages 
IS mounted on brass angle laid 
along the top of the chassis and Fia. l. L>yout of components in t he exciter section. (a ) View from abon. 

the side panels. 

( b) Undtnidt Yitw. 

The top cover of the cabinet must be drilled to pro­
vide a n air escape. and the holes covered on the under­
side with copper gauze to maintain the r.f. we;~ther­
stripping. 

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

(2) The Exciter Suh-A.1·.1'embly 
The s.ub-asse~bly was designed for easy removal from 

the mam chasSIS, first for ease of construction, and 
secondly. ~o faci li tate subscql!ent modificatio n (if a ny) 
and scrv1c10g. T he sketches (F1gs. 2a a nd 2b) give a ll the 
necessary dimensions. 

T he uni t is made from 20 s.w.g. copper sheet, and 
after the holes have been dri lled the five main pieces 
a re sweated together ensuring good electrical bonding 
and mechanical strength. Finally, the small copper screens 
a rc soldered across the apertures for the B7G valve­
holders. T hese screens, while not strictly necessary were 
us~d to achieve a slight increase in gain. This ~oppcr 
umt should then be cleaned and polished and given a 
coat of clear copal varnish to preve.nt tarnishing. Where 
the components have to make e1ther 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 valvcholdcrs, 807 holder, 30ppF air 
trimmers, wide-ba nd 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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. The t.urret and w.b.c. are joined with a flexible coup­
ling umt, but even so great care should be taken to 
ensu~e that the spin~lcs. arc properly aligned, otherwise 
con~tdc~ble st.ram 1s 1mposcd on the switch wafers, 
bes1des mcreasmg the al ready high torque required to 
turn them. 

!\II wiring other than r.f. leads must be made with 
shteldcd . rubber-covered cable, the shielding being 
soldered m a t . least two p!aces per lead to the copper 
base. P.v.c. sh1elded lead IS not recommended as it is 
thermoplastic and the inner core will break down to 
the outer sheathing under the susta ined heat necessary 
to bond the latter to the chassis. 

If th.c. 807 staf?C is to ~e completely sta ble with out 
ncutrahzmg, spec1al attenhon must be paid to the de­
coupling methods. I t was found tha t heater and screen 
by-pass capacito rs must be mounted right o n the valve­
holder tags, and earthed by direct soldering to the 
copper chassis, at a . common point. T he anode by-pass 
condcns_cr (O.OipF) IS large enough to provide efficient 
d~couphng at the lowest frequency and is soldered 
dtrectly between the base of the tuned circuit and the 
chassi~. These methods, coupled with the adequate 
screemng, arc completely efJective and there is no trace 
of feed-back on an y 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 l~cn be tested with a power supply ~nd v.f.o. 
accord1ng to the details given late r on. 

(3) General 

When the large cut-out to.contain .the exciter assembly 
has been made on the mam chass1s the remainder of 
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View from below chassis showinc 
the plocinc of the sub-dlassi$ com­
ponena. The blower motor and 
Ia tnnsformer (Tl) an at the 

utreme richt of the picture. 

the components can be mounted. The posllaon of these 
is clearly shown in one of the photographs. Looking 
a long the lower edge (next 10 the panel) the components 
a rc as follows: drive control, o utput condenser. filament 
transformer (for all valves except 8 13) a nd blower motor 
transformer, and then just above o n the right, the mo tor 
itself. As the whole transmitter is enclosed in a screening 
cabinet forced air cooling is essential. especially under 
sustained operation a t fu ll power. and the blower motor 
ensures adequate circulation o f 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 tota l 
enclosure, reduces the mechanical noise to a negligible 
level. The blower is an item o f American surplus de­
signed to work on 27 volts d.c. It performs very 
adequately however with the 12 vol ts a.c. provided by 
the transformer! 

The P.u. Stage 
And now for the power amplifier. The 8 13 base is con­

structed as a sub-assembly. the ceramic valvcholder of 
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 i · level with the 
chassis: on the chassis itscl f is a nange 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 (rom the anode tank components. 

The close-up photograph of the 813 base shows how 
the various components arc supported on a copper 
framework mounted on the base itself in order to 
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achieve low resistance, rigidity, and a short earth path 
for the capacitors. Two strips of springy brass arc 
mounted in the base so as to earth the meal base shell 
of the valve. 

Re ferring to the photograph of the top view, the 813 
heater transformer can be seen to the right and the 

Close-up of the underside of the 813 hold<r showins the position of 
the by-pass ap•citors and other components. 
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Eddystone tank condenser and 
the r.f. choke to the left of the 
valveholdcr. 

The r.f. choke is worthy of 
special mention as it is in 
almost every way a reproduc­
tion of a simi lar National Com­
pany component (No. R 17 5)' 
w1th the exception that the 
material used is p.l.f.e. This is an 
ideal substance. as it possesses t:X­
cellent electrical character ist ics. 
i:; not thermoplastic, and can 
easily be turned into shape on 
a lathe from a billet 6in. long 
and ltin. in diameter. H ow­
ever, if it is not possible to 
obtain this material, a per­
fectly satisfactory comporicnt 
can be made from Tufnol'. In 

Fig, 3. Construction ol RFC4. The dimension• of the former ar·• as described by G8SC in the 
November, 1953, issue of the R.S.u.B. BULLETIN, The wire used is 30 s.w.g, d.s.c. 

any case the winding should be cemented into place 
with polys tyrene solution, once it has been determined 
that the choke is cllicient on a ll bands, and does not 
develop any unwanted resonances. lt should be mounted 
on a small stand-off insulator, by means of a 4 BA screw in 
its base. All the necessary dimensions for the construc­
tion of this choke arc given in Fig. 3. 

fnitiall y 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 easilv have been introduced to 
obviate this but h was decided to exclude it until testing 
was carried out. As .it happened, and rathe r surprisingly, 
there was no trace of feed-back whatsoever. 

fn order to reduce the stray inductance the anode 
circuit is wired as far as possibie with copper s trap and 
this 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 T USB unit) is 
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just visible beneath the meter compartment, which is 
constructed of brass angle with mitred and silver soldered 
corners, and a luminium plates on four sides. The meter 
leads are in shielded cable, decoupled a t the meter end. 
and passed through a copper conduit to the underside 
of the chassis. 

The shielded cable for the anode meter is tin. diameter 
a nd this size should be regarded as the very minimum 
that can be used in conjunction with the 1250 volt 
suppl y. 

The right-angle drive for the exciter switching is 
fo rmed from ;tin, x tin. brass strip bent into the '· U ·• 
form seen in the photographs. This must be done hot, 
otherwise a fract ure will almost certainly result. T he 
bearings arc tin. bushes sweated into place. the bevel 
gears being I : I ratio, f in. diameter to accept -!i n. 
shafting. 

The band switch for the p.a. circuit is mounted on a 
copper bracket so that it is positioned just in front o( 

In this view from above with t:M 
top cover removed, the 81 J heater 
transformer and the clamp valve 
can be seen at the lower .right . 
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the P·''· 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. wi th 
the exception of that carrying r.f. , is, of course, carried 
out with shielded cable and where possible laid in clips 
at convenient points to p revent movement. The harness 
is (ormed by bind ing the cables with waxed thread and 
tying niT at each end. 

The braid a t the end of each. if it cannot be connected 
to the chassis. s hould be bound with a litt le 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. 

n1e grid and anode meters and drive control can be 
temporarily connected to the terminal block at the rear 
from where the perm<lncnt connections will evcntuallv 
~~~ -

The tuning of the wide-band multiplier unit must be 
done with an insulated trimming 1001 and is carried out 
as foll(lws: 

The pairs of trimmers, which can be seen through the 
to p, run from right to left, covering 3.5. 7. 14, 1 1 and 
18 Mc /s respectively. The right-hand trimmer 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 turning the wave-change switch to the 3.5 Mc /s 
position. Peak the grid drive to the 807 on the I.f. end of 
the ban<l wilh the grid trimmer and on the h.f, end with 
the anode trimmer; this will have to be repeated several 
times to 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 o f trimmers with the 
switch in the 7 Mc /s position and so on throughout a ll 
the bands. Ha ving set up one pair, do not adjust them 
again when aligning the trimmers o n other bands. T he 
trimmer condensers C3, C7 and C ll arc adjusted to 
compensate for the extra capacity which is present when 
the stage in usc is switched to the !107 grid. Extra capa­
city is added to the next multiplier grid as it must be 
appreciated that to o btain fla t response from any stage 
into the 807 grid. the drive into the multiplier grid must 
also be flat. 

Do not auempt to cover a greater band than necessar} 
as this will only result in a general reduction of d rive 
and minimize the harmonic auenuation of the wide-band 
circuits. 

H.t. can now be a ppl ied to the !!07 and a dummy load 
consisting o f a loop of wire and a 10-watt lamp can be 
slipped over the earthy e nd of the a node coils fo r check­
ing the output on each band. 

Tt should be possible to light the Iauer to full brilliance 
while maintaining a minimum of 2.5 rnA drive over each 
band. If these conditions arc 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 com:ctly. it can be re­

placed in the main chassis, preparatory to selling up the 
p.a. stage. 

The wiring o f this stage sho uld be checked, and 
tested for short circui ts to earth befo re the h.t. is applied 
fo r the first time. It is preferable to carry out the init ia l 
adjustments with the voltage on the p.a. stage reduced 
to about 600. A dummy load consisting o f a 100 wall 
75 ohm resistor is connected across the output terminals. 
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After allowing a lillie time for heaters to warm up 
the power can be switched on and the grid and anode 
~ondensers completely rotated on each band. The stand­
rng anode curre nt of approximately 15 mA (under this 
low voltage condition) should not fluctuate at a ll when 
this test is carried out. The drive to the p.a. should now 
be. checked on each ~and, bringing the tank condenser 
q t_uckly to resonance 1n each ca~e. T he o utput capacitor 
wil l have a lready been set to lull m.:sh. and it sho uld 
be op.:ned progressively. keeping the tank input capaci­
tor at resonance. umil the amplifier i~ properl y loaded. 

It should be possible to get at least 12 mA drive to the 
~ 13 on ~II ban~~ (even when, later. operating it at full 
111put). 1 he pOSitions of lhe tank and loading condenser 
should be noted in tabular form for reference \\hen 
tuning up on fu ll power later on. If desired the band­
switches and lUning controls can b..- colour coded for 
rapid band changini 

Conclusion 
This transmitter. while it could easily be adapted to a 

table-top design, fo rms pa rt of an enclosed rack assem­
bly, with the modulator immedia tdy below and the 
a ll-band aerial matching unit above. The la tter incor­
porates the aerial change-over rela y (operated from an 
Independent d.c. source). the low-pass filter. and the 
harmonic check point. 

l~he . v.f.o. sec_n to _the right of the photograph at the 
begmntng of thiS article contains its O\\ n power supply 
a nd is situated next to the station receiver about 7ft 
away from the transmiller. When changing frequency 
within a band. it has o nly been found necessary to adjust 
the transmitter tuning if lhe change exceeds 100 kc /s. 

The author's station is situated about thirty miles 
nort!t o( C rystal Palace, in a val ley which causes quite 
a fatr degree o f attenuation to the TV signal. T he viewer 
de_nsi ty is quite high for a rural a rea. wi th approximately 
th1rty o r fo rty receivers within a hundred-yard radius 
circle. The nearest of these (the author"s) is a t.r.f. 
(EicctrOitic Enginccrinf.!) design a nd its aerial is a close 
spaced ·• H ·· array pointing directly away from the 
transmitting aerial about ten yards d1stant. Under these 
conditions. c.w. o peration is possible o n all bands with 
a very sl ight degree o f cross batching on 21 1c/s. On 
phone there is slight break-through in the form of 
splatler 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 (Pyc t.r.f.) about thirtY! 
yards distant. Work is now being carried out with an 
improved low-pass filter and a series tuned by-pass 
circuit a llached to the output socket of the transmitter. 
It is hoped by th..-sc and o ther means to get rid of the last 
traces of interference. 

It is no t 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 
Buu.tntN. Suffice it to say that if the transmillcr is 
reproduced as described, televiewers local to it will have 
lillie cause for complaint. 
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London V.H.F.-U.H.F. Convention 
New Techniques Dominate Discussions 

THIS event, o rganized by the R.S.G. B. with the valuable 
co-operation o f the London U.H .F . Group, was held 

at the Bonnington Hotel. Southampton Row, on Satur­
day, May 26, and auendcd 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 piece.s of v.h.f. 
a nd 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 Je ter. Uni ted Stales Air Force (by kind 
permission of Col. George M . H igginson, Officer Com­
manding A.A.C.S .. Ruislip) on "Some Aspects o f For­
ward Scatter." Lt. J eter traced the development of this 
method of v.h.f. communication from the first experi­
mental t ransmissions in the Uni ted Sta tes in 1950 through 
the various stages of development to the present per­
manent links which provide the U.S.A.F. w ith direct com­
munication between the States and this country via fcc­
land. 

No satisfactory theory of propagation has so far been 
advanced to account fo r the persistence of signals so far 
beyond their normal horizon, but proof has been amply 
provided that given sufficient power a t the transmiu c r 
combined wi th really high gain aeria l 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 h itherto 
been tho ught possible a nd wi th a rel iability approaching 
100 per cent. 

T he frequenc ies at prese nt in everyday usc 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
t us in usc are "classified " and it was therefore not pos­
s ible for the l(:cturcr to satisfy the more searching ques­
tions of the v.h.f. OX fraternity in this respect. 

V.H.F'. Work in U.S.A . and the U.K. 
The name of Ed. Tilton (W I HDQ). V. H.F. Editor of 

QST. has been well known nn this side nf the Atlant ic 
for many years. and it was much appreciated that he had 
recorded on tap<..' a short talk for ddivcry at the Conven­
tion. Mr. Tilton contrasted the somewhat d ifi.erent 
approach in the Stat.:s and in this country in regard to 
developments on 420 :lnd 1215 Mc/ s and gave his view 
that th.:rl..' is little to choose between the best Amencan 
and British practicl..' on the lower of these two bands 
altho ugh we hav.._. dl..'veloped the crystal mix~r to a greater 
state of efficiency than l~as been the case 1n the Stat~. 
where suitable valve m1xcrs have been more read1ly 
available. The proportio n of amateurs operating o n 420 
Mc/s is fa r greater in this country. 

So far as 1250 Mc/ s is concerned, however, it appears 
fairl y certain that we have the edge o n 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 

va lves available for operation at the ultra htgh frcquen-
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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 IOdb at 1000 Mc {s. and the 6BY4, a new 
ceramic triode. with a slightly better noise factor in the 
same frequency range. 

F o r transmitting applications the DET24 will give an 
output o f 10 watts at 1200 Mc{s while the ceramic U LIO 
in the Ferranti range will give half as much again a t the 
same frequency. In the higher power class the 2C39A, 
available in the U.S.A., France, German y and in this 
country, is rated at 100 watts anode dissipation and a n 
o utput of 12 watts at 2500 Mc {s. 

Equipment for 1250 Mc{s 
D ennis Fu rby (G3EOH) and A . L. M ynett (G3HBW) 

discussed curre nt receiver practice for 1215 Mc{s illus­
trated by examples o f their own designs, and raised the 
question of the sub-band to be employed in that alloca­
tion as harmonic operation from 144 a nd 430 Mc{ s is not 
possib le with the band as at present laid down for use in 
the U. K. 

Pierre Millot ( FJSK), who had with him his beauti­
full y 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) int roduced 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 o f the propagation of and the effects of screen­
ing by buildings and terrain on radio f requencies between 
350 and 1250 Mc {s. 

Greetings from Ireland were conveyed by Ha~ry 
Wilson, P.C. (EI2W), who also announced that the lnsh 
V .H .F . Group were arranging tests on 144. 14 Mc{s with 
Finland from S<..'ptember 8 to 16. Operation wi ll be for six 
hours ni!lhtly commencing at 8 p.m. and co-operation is 
requested in listening for the Finnish stations. 

Marcel Compaignon de Marchcville (F~NH). ex-Presi­
dent of R.E.F .. F3SK, the Montagne brothers FSMX 
and F9CQ , well known on the v.h.f.'s for their summer­
Lime operation from St. Vall..'ry-cn-Caux. and J. Adama 
(PAOF13) a ll spoke of the international frie ndship engen­
dered by Amateur Radiv and stressed the importance 
of co-operation in v.h.f. work. G ree tings fro m F8GH 
were conveyed b y Mrs. Marga ret Mills (G3ACC). and 
Phil Thorogood (G4KD). Chairman of the London 
U. I-I .F. Group. paid tribute to G2AIW for his part in 
the organization of the Conventio n and to F8MX. F9CQ 
and other French amateurs for their kindness to him 
during a recent visi t 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). l t was a disappointment to all that the President 
of R.S.G.n .. Mr. R. H. Hammans (G2IG) was unable to 
be present owing to illness. 

Mr. Lambeth th en anno unced the winners of the com­
petition for the most meritorious pieces of apparatus on 

(Continued 011 page 526) 
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Systems of Amplitude Modulation 
A Review of the Many Methods Possible 

By G . L. BENBOW, M.Sc., A.M.J.E.E. (ex-G3HB)• 

AS already defined, amplitude modulation requires the 
variation of the envelope of the r.f. carrier wave in 

accordance wilh the intelligence it is desi red to transmit. 
There arc several possible ways of doing this and they 
arc 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: -

1. Anode modulation. 
2. Control grid modulation. 
.'. Suppressor grid modulation. 
4. Screen grid modulation. 
5. Cathode modulation. 

Modulatio n 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 frequenc~· modulation such as 
would result from the direct modulation of a self-excited 
oscillator. In the case of a triode p.a. stage. neut raliza­
tion must be perfect. and there must be no parasitic oscil­
lation in a high-gain tetrode or pentode stage. 
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Fia. I . Anode modulotlon. 

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 fro m zero to twice its nor­
mal value, causing a corresponding variation in the ampli­
tude o f the r.f. output. 

The ways of achieving anode modulation may be 
sub-divided into the follo .... <ing headings:-

I. Transformer modulation. 
2. Choke modulation. 
~. Series modulation. 
4. Anode modulation of pentodcs a nd tetrodes. 
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I. Transformer MoJulmion 
The most straightforward means of anode modula t ion 

is by the usc of a transformer, known as a modulat ion 
transformer, to couple the modulator to the p.a. stage. 
This is shown in Fig. I. The ratio of the transformer 
should be such that it will match the modulating impe­
dance of the r.f. stage to the load requi red by the modu­
lator valvc(s). Although in Fig. I a single triode is shown 
as the modulator, it should be realized that triodes. 
te:rodes or pcntodes. either in push-pull or single-end ed 
operation. may be used. 

For 100 per cent. modulation. an audio output equal 
to half the r.f. input is required, i.e .. 75 watts of a.f. 
power arc required lo modulate fully an input of 150 
watts. 

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 arc the amount of grid drive, 
which must be two to three times that required for c.w. 
o peration, and the aerial loading. which must be care­
fullv adjusted to provide the necessary modulating impe­
dance (i.e .. ratio of anode voltage to anode current) o( 
the modulatc:l stage. 

Although the c!Tcctivc power input is varied in anode 
modulation, the average power input 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 docs 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. Moreover it is a system wh1ch enables the r.f. 
amplifier to operate with the highest clliciency and is 
capable of full modulation with the least amount of dis­
tortion. The ratings of a given value in anode modula­
tion arc of the order of two-thirds of the c.w. ratings. 

2. Choke Motlulwion 
An alternative method of anode modulation is the 

usc of a choke as the coupling impedance between ;he 
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. T he 
modulatio n choke must have an impedance at audio fre­
quencies which is fai rly high compared with the modu­
lating impedance. 

Obviously, if both valves operate at the same h.t. volt­
age, then the o utput of V2 (F1g. 2) cannot fully modulate 
VI , 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 reaso n the p.a. stage is always 
run at a lower h.t. voltage than the modulator, the excess 
voltage 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 va lves in· this 
arrangement must operate under class A conditions, and 
only a single valve or two valves in parallel are possible. 

Sll 
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Fia. 2. Chok~ control modulation of a clau C r.f. amplifl~r. 

For high power usc the largo.: amount of audio power 
needed cannot be economical lv obtained bv class A 
operati,>n and the do.:sign o( tlic 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 tho.: r.f. amplifier. 

3. Serie.~ Modulation 
Another form of anode modu!ation is "series modula­

tion:· In this case. the modulator and the p.a. a re con­
nected in series. as shown in Fig. J. Both will therefore 
pass the same curre111, the method of adjustment being to 
vary the operating conditions (i.e .• grid drive. aerial 
loading and grid bias of tho.: p.a. stage) so thin it is 
oper:tting at a lower vo!.agc than th o.: modulator. As 
with choke modulation. once the corre;t opera .ing con­
dilions arc oblaincd, it is a very convenient way of 
achieving modulation. It a lso has the advantage that one 
power unit feeds boih p.a. and modulawr and that no 
modula1ion transformer 01 choke is required. Valves such 
as the 807 are s uitable for usc in a series modulation 
system, and mav be operated from a IOOOV supplv. 
There should be 500-600V across the modulator and 
400-500V across the p.a. For higher power. two such 
valves mar be used in parallel as 1he modulator. and two 
in push-pull or parallel as the p.a. 

HT+ 

Rl 

L-----~ R2 

Rl 

HT-

Fla. l . ~ri~s modulation of a class C r.f amplifltr. 
Nott tht biasing arrangtm~nt of V 1. R 1, Rl and Rl mout bt 
such that tho cathodt of VI is positlvt with rtspo« to its arid. 
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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. ~ar b~ reversed so that the p.a. is at the h igher 
potcnua w1th respect to earth. It is immaterial which 
arrangement is used so long as appropriate precau tions 
arc taken. In the example q uoted, an isolating trans­
former o f adequate insulation is recommended at some 
point in the a udio chain. It must also be remembered 
tha t the valve which is " up in the air,. requires a separ­
ate heater transformer, otherwise the cathodef heato.:r insu­
lation is like.y to break down. 

4. Anode !Hodulfl/ion of Tetrotlc.f and Pe11todes 
True anode modulation can be applied only to triodes. 

Due to the characteristics of tctrodes and pentodes_ both 
~hC: screen and anode vollage affecting the anode cu rsent. 
II 1s no.:cessary to apply modulation to both screen and 
anode 10 o btain a linear modula tion characteristic. This 
may be. done as shown in fig. 4 where it is seen tha t the 
scrco.:n IS fed by a series resistance from its modulation 
transformer. A potentiome ter must not be used for this 
purpose. The screen by-pass condenser C m ust have a 
reasonably high reactance at a udio frequencies. In this 
case, the modulating impedance is the ratio of the anode 
vollagc to the sum of the anode and screen currents the 
audio power required being one-half of the produ~t of 
the anode vollage and the sum of the anode and screen 
currents. 

Efficiency Modulation Systems 
The remaining systems of amplitude modulation are 

usu~li.Y grouped together under the general heading of 
.. cn1c1cncy modulation svstcms .. because modulation is 
achieved ~y varying the efficiency o( the p.a., as opposed 
to t.hc vanous forms of anode conlrol wncre the input is 
va~1ed -~'.constant efficiency. T he term •· ciTicicncy modu­
lation IS a .generally accepted expression, but tends to 
cause C<_JnfusJOn because ~he overa ll ctncicncy of such a 
sys.cm IS low, g.::ncrall y 111 the range of 25-30 per co.:nt. 
.In othcr words. the average r.f. o u tput for a given d.c. 
1nrut to the p.a. 1s appreciabl y less than for anode modu­
lat~on. It should also be emphasized that in anode modu­
l~uon.- the audio power at. the posi tive pelks o( modula­
uon, IS added to the d.c. 1nput to the p.a. This does not 
occur in .. cfficiency .. modulation systems. 

Grid Modulation 
This is probably the most common form of emciencv 

modulation and it may be applied to practically any type 

....._ 

HT+ 
Fia. 4. Anode and scrttn modulation of • ptntodo. 
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of valve, whether triode, teirodc or pentodc. h is rather 
difficult to adjust for optimum rcsuhs, and has several 
stringent requirements. These arc:-

1. The r.f. grid drive must have good regulation. T his 
may be arranged by providing much more drive than 
is really necessary and dissipating the excess in a 
lamp o r resistance. 

2. The modulator must have a low impedance output. 
A triode in class A is preferable, but if a pcntode or 
te:rodc 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 voltage regu­
lation. Either battery bias or a voltage stabilized 
supply is required. 

These requirements arc necessitated by the fact that 
during the modulation cycle. there is appreciable variation 
in the impedance of the grid circui t of a grid modulated 
amplifier. The circuit arrangement is shown in Fig. 5. 

The maximum permissible input for a given valve 
(assuming an efficiency o f 35 per cent) must be calculated 
in order that the anode dissipat ion 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. unti l upward modu­
lation and no \·ariation of p.a. anod~.: current is obtained 
at the required input. The a.f. gain may then be increaseJ 
until approximately 90 per c~.:nt modu!ation is obtained. 

Screen-grid Modulation 
With the greatly increased usc 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 
( I 00-UOV in the case of the 807) in o rder 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 nattened and the negative 
peaks will be unaffected . The general arrangement is 
shO\\ n in Fig. 6. 
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HT+ 
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Ftc. 6. Screon modulation of a r.f. totrodo . Tho screon voltale 
must be obtained from a Vilriable resistance to enable close adjust­

menu to be made. 

In the case of the smaller tetrodes, screen mod ulation 
is more conveniently applied to two valves in push-pull 
to compensate for the rather low r.f. output result ing 
(rom the low screen vol tage. 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 a llow 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 cniciency modulation systems, is 
quite low, 4 to 6 watts being suflicient to modulate a 
100 watt carrier. 

Clamp Modulation 
T he so-called clamp modula tion is an interesting vari­

ation of screen-grid modulation. The purpose of a 
"clamp ' ' valve is to reduce the screen voltage of a tet rodc 
r.f. amplifier to a low value in the absence of excitation, 
so that it acts as a protective device and allows the exciter 
to be keyed without using fixed hias on the p.a. stage. 
The circuit is shown in Ftg. 7. In no rmal 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 R I. When the excitation is removed, 
there is no bias on V2 and hence it passes a large 
c urrent which causes a high voltage drop across the 

RF 
INPUT 

[ 
HT~ 

Fll . S. Grid modulation of a r.f. •mplifler, The lamp is used to 
absorb a h irlr lara• proportion of the crld drin and so improve the Fla. 7. Clamp modulation. Series resistance control of the screen 

ret•llation. voltaiO Is ...asury. 
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Fit. t. Supprtssor trid modulation of a r.f. p•ntod•. 

screen resistor R2. The screen voltage of VI is there fore 
reduced to a low value and the a node current is cut o fT. 

The grid of the c la mp va lve may be switched from the 
r.f. bias to the output o f a speech amplifie r and so the 
screen voltage may be va ried in sympathy with the speech 
input. On switching to telephony o peration, 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 modulatio n peaks is two-thirds to three-quarters of 
the normal c.w. value. 

Suppressor-gr id Mod ulation 
So long as the other voltages remain constant. the gain 

of a pentodc may be controlled by var ying the vollage 
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. 

T his 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 o f a.f. power. 

Adjustment is carried out by applying sufficient nega­
tive bias to the suppressor grid to reduce the a node 
current to one-half o f the c.w. value. The bias required is 
about 40-60V for the PT15. A.f. input to the suppressor 
may then be increased to give up to 95 per cent modula­
tion. 

G rid-leak Modulalion 
A form of grid modulatio n which is occasionally used 

is grid-leak modula tion. If. in an r.f. amplifier which 
o btains its operating bias solely by the grid leak method. 
the value o f the grid leak is varied, the grid bias and 
hence the output will also be varied. [n practice this ma,y 
be accomplished by using a valve as a grid leak (Fig. 9). 

RF 
INPUT [ 

Fia. t . Grid I tall modulation, Thh is tht most tconomicol so 
far a_s :~udio ~quipment is toncerntd but the efficiency is low. 
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The usual a djustments of grid drive and aerial loading 
at approximately half of the c.w. ratings to give upward 
modulation arc required. 

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

Cathode Modulation 
Modulation may also be a pplied to the cathode .circuit 

of the p.a. as illustrated in Fig. 10. This is known as 
cathode modulation and in effect b01h anode and grid 
vollagcs arc va ried simullaneously. Cathode modulation 
is, therefore. a compromise between high-efficiency anode 
modulatio n and low-eflicicncy grid modulation. By suit­
able adjustment, any desired pro portion of each form may 
be achieved. The ratio o f anode to grid modulation is 
controlled by 

I. T he amount of a. f. power applied. 
2. The value of the grid bias o n the p.a. 
The former obvio usly determines the amount of anode 

modulation, while the latter determines the amount of 
contro l a given value o f modulating voltage will have. 

RF 
INPUT 

Fit. 10. uthode modulotion. A r ruter dorree of adjurtmtnt is 
pouibte if tht t rid rotum is taktn to a tap on tht ••condary of the 

modul~tion tr1nsformer. 

The grid bias is. of course. controlled by the value of 
the grid and applied voltage. A greater ra nge of adjust­
ment in the grid circui t may be o btained if the grid return 
can be made a variable tap o n the seconda r y winding of 
the modulation transformer, b ut this is only possible if 
a multi-rat io transformer is avai lable. 

Sc:ting up can be fairly complicated. because in addi­
tion to the usua l adjustments. the proportion of grid and 
anode mod ulation mus t be adjusted to give full modula­
tion. H owever, o nce set up it is capable of very good 
results. 

L ow-level Modulation 
The modulation systems so far considered arc known 

as "high level .. systems hccausc the modulation is 
appl ied to the stage working a t the highest power level. 
There is no reason, however, why the modulation sh ould 
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. 
T he modulated r.f. voltage is amplified by a linear ampli­
fier o r an amplifier operating in class B whose o u tput 
power is p roportional to the square of the input voltage. 

The chtef practical difficulty in operating s uch a system 
is the maintenance of the operating conditions. The impe­

(Conti•wl'd 011 page 519) 
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A Utility Reversible 14 Mcfs 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-hack 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 mado 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'' p.. ~ 
o-----------------0 u t. 

,o 

------~ 
33·7' 

\\ • o-------
t 
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-------~ 
32·!'' (,~ t c:>--------

W E S T 

Fi1. 1. Dimensions of tho utility kam lora desian frequency o114100 kc/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 clements are composed of 
16 s.w.g. copper wire but in the interests of slightly 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 
seedsmcn 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 

•Eaglt> Farm, BatlltaHon. Bath . Somtru t. 
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dipole-of about 7 db and a front-to-hack ratio of about 
25 db. It has proved most satisfactory for OX working 
and its good front-to-back ratio has helped to minimize 
the QRM problem. The radiation resistance at the 
centre of the driven clement is estimated to be about 
10 ohms'. 

Rcvel'!libility 
The beam was originally constructed using parasitiC 

elements of tile conventional type with a 35 ft reflector 
and a 32.5 ft director, but to reverse directivity tbe 
feeder had to be disconnected and the entire beam 
turned over. At the author's location the beam is sus­
pended over sidela.nd 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 maxj­
mum, possess a purely resistive impedance of approx.i­
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 - j/0 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 reactance 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 j/0 ohms 

will. with the addition of + j40 ohms in series, become 
a reflector of 

Z = 80 + jJO 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 inducti:ve 
reactance the reflector may be re-converted into a 
director. 

Now consider how this inductive reactance may best 
be obtained. A coil may he used but requires protec­
tion from the weather. Instead. a len2th of short­
circuited transmission line may be used. This possesses 
inductive reactance, its magnitude being given by 

X , = j z, ran ?"'01 
->..-
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where I is the length of the line in wavelengths, 
and z. the characteristic impedance of the transmission 
line. 

Jn the prototype 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, bow­
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-hack ratio with the aid of a field strength 
meter. 

Each parasitic clement 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 matchmg 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 tums of 12 s.w.g. wire, tin. internal diameter 
and .fin. winding length, mounted mutually perpen­
dicular. The capacitor is 500 pF variable initially. 

TO DRIVEN ELEMENT 

TO 80 ohm FEEDER 

AdjiL~hncnt 

Fig. 2. The matching unit. 
C is 400pF and Lt ~ L2 c 

O.ISp H. During initial adjust­
ments C should be a SOOpF 
variable condenser (see text). 

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 wi ll 
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 arc 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 cbeck that a reasonable reading is 
obtained; for example 0.5A for 25 watts input to the 
power amplifier. Now increase the PO'¥er amplifier 
coupling and check to see if the tank circuit requires 
retuning. If 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. h may be necessary 
to modify the reactance transformer component values 
s lightly. The variable capacitor should be replaced by 
a high quality fixed capacitor of equivalent value. 

I t is recommended that the reactance transformer 
components be mounted in a small weatherproof 
wooden box, with two stand-ofT insulators at the 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 formulre are given in the Appendix. 

lnsulntor 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 AI3 and CD could be sherted by 

relay contacts. with t11e relays suspended at the centres 
of t11e parasitic elements, permitting remote control re­
versibility from the o perating 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. 
AJternatively, stubs which are a half wavelength plus 
4 ft may be used, adjustment at ground level then bei11g 
possible. (This assumes the beam to be a half wave­
length above ground.) The {lroblcms associated with 
this idea of reversible directivrty are mechanical rather 
than e lectrical and tl1eir solution is left to the ingcnuitv 
of those sufficiently interested to investigate 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 usc at 
GJEGQ for several months and has come up to all 
expectations. 

References 
' Radio Amateur'.< Handbook. /955. 
'A .R .R .L. Amcnna Book. 

Appendix 
The values of .inductance and capacitance used in the 

reactance transformer may be obtained from the 
formulre given below. 
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lnduclance 

(I) X1 = R -J ~ - I ohms 

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

Substitute the value of induc tive reactance in the next 
expression to o btain the actual inductance. 

(2) L = _...!!_ PH 
2':7'j 

where L is the inducta nce, 
X, is the inductive reac tance given by the pre­

vious formula and 
I is the frequency in Mc/ s. 

Capacitance 

(3) Xc: = Zo o hms 

where Zo is the characteristic impedance of the feede r 
and R is the radiation resistance. 

Substitute the value of capacitive reactance obtained 
in the next expression to find the actual capacitance. 

10' 
(4) c = 2-;;fx ,. pF 

N orc Each coi l in the reactance transformer should 
have ha lf the to ta l inductance g iven by formula (2), 

. Al~ernatively, siUb matching may be used. An open­
ctrculled stub may be attached to the ma in transmission 
line; the length of the s tub and its point of attachment 
to the line may be determined from data given in re fer ­
e nce 2. 

This type o f matching is recommended sho uld a modi­
fied vers io n of the beam be constructed fo r usc o n the 
21 o r 28 Mc/s bands. At these h igher frequencies, the 
reactance transformer method requires extremely sma ll 
values of inductance and it becomes impracticable to 
construct suitable coils. 

If stub matching is used, the velocity factor of the 
80 ol1m line (0.67) should be taken into account when 
calcula ting the length of the s tub and the distance 
between its point of a ttachment and the centre of the 
driven e lement. 

Solid -state Battery 
AN America~ compa~y has recently anno~nced a new 

battery whtch cons:ttules a water-free pnmary energy 
source. In contrast to conventional d ry batteries which 
contain some water so1ution and a depolarizer. the new 
voltage battery has no water in its make-up. It is a true 
solid-state energy source. Vol tage is generated by the 
differential in contact po te ntia l between two conductors in 
contact wi th a solid e lectrolyte. 

T he ba ttery undergoes negligible chemical reaction 
whe n id le. On the basis o f current tests, shelf life o f ten 
yea rs or more is expected. This characteristic indicates 
particula r usefulness in mili ta ry a nd civilian applica tions 
which require extremely lo ng shelf life. Small s ize per 
volt of o utput is made possible by the inherent nature 
o f the battery: 200 volts can be obtained from a unit one 
c ubic inch in volume. As a res ult o f its completely dry 
construction, the batte ry holds stable output vol tage over 
a temperature range from ·-65° to 165• F. Efficiency does 
not drop at the low limit of this ra nge. (From Electronic.,, 
quoted by the 1.1'.U. Joumal.) 
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Systems of Amplitude Modulation 
Continued from page 516 

da nce of the grid circuit varies appreciably, and so a 
low impedance source of grid drive is required. As in 
grid modulation, the regulatio n of the exciter may be 
improved by providing excess drive and dissipating a 
fa irly large p roportion of it in a lamp o r resistor. A linear 
stage should a lways be operated as a straight a mplifier 
and not as a frequency multiplier, otherwise the depth of 
modulation is increased accordingly. 

Summary 
There is no doubt whatever that a node modulation is 

the most effective system of amplitude modula tio n from 
a ll points o f view and as s uch it should be the aim of 
every serious te lephony worker. lt has, however, the dis­
advantage that the a .(. power requirements are the 
highest, thus the modulator and associated power supply 
a rc expensive a nd often complicated pieces of equipment. 

Other systems arc apprecia bly less effective as means 
of modula tion, although it may be argued that the overall 
efficiency of a transmitter employing a ny o f the efficiency 
systems is much higher o n account of the smalle r amount 
of audio equipment required. This may well be a powe rful 
a rgument in the case of portable, mobile or battery­
opera ted equipment, but it should be kept in its proper 
perspe::tive in fixed station work. 

Not the least impo rta nt aspect of Amateur Radi<> is 
making do wi th apparatus which is avai lable o r easily 
obtainable and in such cases c hoke 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 modulat ion e nables a single 
high voltage power supply to be used with small va lves. 

The re is not a great deal of din'c rence between any of 
the var iable efficiency methods. They are all capable of 
ex.ccllent res ults but m general they arc ha rder to set up 
than anode modulat io n. With very great care in adjust­
ment a nd operatio n. they may be safely operated at 
somewhat higher than the published ratings for a given 
valve. The published ratings usua lly refer to maximum 
conditions but due to the " peaky .. nature of the speech 
wavcfnrm the a verage conditions a rc a ppreciably less. 
This i~ a course which obviouslY needs to be followed 
with l!l'e.1l rli~cre'ion. · 

T he variou> efficie ncy systems do. however. present to 
the amateur whose main interc3t lies in c.w. operatio n a 
convenient method of telephony operation. 
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Winding Coils on Standard Formers 
By J. GREENWELL (G3AEZ)• 

COLL I ormers of the Aladdin type are widely used in 
mo-:J.:rn radio equipment, no t 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 article have been prepared to enable the amateur 
to calculate quickly and easily the necessary winding 
data. 

Use of Chart J 
The use of Chart I is best illustrated by describing a 

typical calculation. 
Example: It is required to wind a coil on an Aladdin 

type F804 former which will resonate at 7 Me Is with a 
50!l!lF condenser. 

The method is as follows: -
1. Draw a straight line through 501'/lF (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 10.3/lH. 
3. Draw a horizontal line through 10.3/lH on axis D 

and a vertical line tltrough a reasonable winding length 
(say 0.5in.) and determine the most suitable wire gauge 
to use. i.e. , 32 s.w.g. 

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

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

U 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. e namelled copper 
wire is 83. H e nce, a winding 0.48in. long will consist of 
[83 x 0.48]=40 turns. 

Table I 
The followin£ table, prepa~ from informat ion pro•idod by t he 
London El~ctric Wire Company, shows the minimum turns pe:r inch 
for en•melled copper wire of the 1•uaes most commonly used by 
amateurs. 

Gauge Turns Gauge Turns 

20 s.w.g. 26 t.p.i. 32 s.w.g. 82.6 t.p.l. 
22 s.w.g. 33 t.p.i. H S,W.J. 96.2 t.p.i. 
H s.w.g. -41 .5 t.p.l. 36 s .w.g. 116.3 t . p.i. 
26 s.w.g. 50.3 t.p.l. 38 s.w.g. IH.9 t.p.i. 
28 s.w.g. 61 t.p.i. -40 s .w.g, 178.6 t .p.i. 
30 s.w.e. 72.5 t.p.l. H s.w . •. 212 t.p.i. 

For coils of low inductance, i.e. , less than II'H, it is 
advisable to space wind rather than close wind with a 
heavy gauge wi.re. Curves are, therefore, given in Chart I 
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, without introducing significant errors. 

The values shown in Chart I for Aladdin F804 formers 
have been calculated for formers without cores. The 
variation in induc tance obtainable with dust-iron or 
brass cores depends on lhc winding length and composi­
tion of the core material and no simple correction factor 
may be quoted. However. experime nts show that for 
coils between 0.3 a nd 0.8in. long a d ust-iron core will 
give a maximum possible inductance of about twice the 
"core-less ·• inductance and a brass core a minimum 
possible inductance of about 0.8 times the "core-less ·· 

IV/gmou Lodl!e. /Jeare Guen. utor /Jorkiu;!. ~lurt:J'. 
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inductance. These factors should be borne in mind 
when designing variable inductances from the charts. 

Chart f or 0.3 Inch Diameter Formers 
The inductance required is found from Chart I in the 

same way as for Aladdin F804 formers and the w inding 
details determined from Chart 11. 

Measurements show that the efTect 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. 151lH should be made for the 
leads. 
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Modifying the B2 Transmitter for V.F.O. Operation 
Simple Modifications to the Oscillator Section 

By L. CRITCHLEY (G3EEL)• a nd N. CARTER (G2NJ)** 

There have been many requests for information 
on modifying the Type Ill Mark II transmitter 
( popularly known as the 82) 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. 

AFTER trying various portable v.f.o. units, it was 
decided to provide an internal v.f.o. which would 

operate from the 82 power pack without increasing the 
current drain on the batteries. h was considered that, 
with the minimum of alteration to the existing crystal 
oscillator unit, the E L32 valve could be made to function 
as quite an efficient electron coupled oscillator a nd it 
was with this in mind that a 82 tra nsmitter unit was 
modified and tested. 

The front panel and controls were first removed and 
then the crystal selector switch, together with the 

TO ._.ETER 

Fig. I . The orisinal crystal oscillator circuit of the 82. The com­
ponent numborins is the same as in the circuit printed in the 

R.S.G.B. Members' Circular issued in October, 1947. 

cathode coil units. As it was intended to modify the 
transmitter for usc on 1.8 Mc /s and 3.5 Mc/s. the 
r·orrncr 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 40/l/lF 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 E L32, 
which passes through the chassis via a rubber grommet 
located near the 40/l/lF t rimmer. This wire serves as a 
convenient connection to the cathode ta'p on the coil. 

• 36 IVarnloo Road. Pett-rl>orouglr . 
• • 34 ll' t'U Patadt'. Pt'ttrborouglt. 

sn 

Components Required 
Addit ional components required arc a small panel 

mounting air spaced trimming condenser of about 
75J.IJ.IF, this being the largest which could be accommo­
dated, and two 316J.I/lF 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 316/l/lF silver mica condensers wired in 
parallel with it. 

T he r emainder 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 40/li'F trimmer. To 
this point it is necessa ry to connect one of the leads to 
this condenser which, as will be seen later, serves to 
set the band edge. The cathode tap from the coil is 
soldered to the lead from the cathode of the EL32 
valveholdcr which was previously left poking through 
the chassis. The other side of the 40/l/lF 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 

40 
)J)JF 

TO METER 

ORIGINAL 

ORIGINAL Cl7 A 

3 16)J)JF 

Fis. 2. The modiflod oscillztor, 

tag on the moving vanes of the tuning contlcns.:r was 
earthed 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 E L32. 

T he grid leak to the EU2 is left undisturbed thus 
permitting metering of the osci lla tor erid cu rrent: 

1.1:1 Mc}s Operation 
It was found necessary when the unit was used on 1.8 

Mc /s. to arrange for a capacity of 130- 140J.IJ.IF to be 
placed in parallel with the grid tuning condenser of the 
6L6 valve. This can be done by connt."Cting the condenser 
in series with a switch mounted on the front of the panel 
ncar the top right-hand corner of the meter, thus enabling 
the capacitance to be switched in and out of circuit at 
will. 

The unit was then re-assembled, a scale of cardboard or 
simila r 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-motio n dial would 
be a n asset here.) 

The C I7A 100 J.l/lF silver mica condenser. which is 
shown in Fig. I wired between the cathode of the' valve 
holder and earth, and situated under the chassis, was left 
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in postllon as a resuh of an over-sight. As the unit 
worked well, this was not a ltered. 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 6L6 is the same when working from either 

the fundamental or second harmonic of the v.f.o. By 
judicious adjustment of the 40ppF trimmer, it is possible 
to make the v.f.o. cover from 1800 to 19 15 kc /s. This 
adequately covers those portions of the band consistently 
used by the operators and also perrnilled full coverage of 
the 3.5 Mc/s band. IC full coverage of 1.8 Mc /s is 
required. it can be obtained by adjusting the 40ppF 
trimmer at the expense of coverage on 3.5 Mc/ s. 

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

SWITCH METER SELECTOR 

P.A. GRIO 
FREQUENCY 3 

Fie. l . Front panel arrancemtnt of the Bl . 

motlated in the space previously occupied by the crystal 
selector switch. With this condenser as tuning control 
for the v.f.o., rather better coverage of the 1.8 Mc/ s band 
was secured, it being possible to tunc 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 Acbic,·ed 
Bo1 h 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 cryslal operation. The v.f.o. 
is very stable and docs not appear to suffer from d rift 
due to warming up. !3oth transmitters were left on and 
monitored by station rcc.:ivcrs for approximaiCiy 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 lllncd but ihis e!Tect 
is not as pronounced on 3.5 Mc /s when working on the 
second harmonic. 

T he 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 
cars of a ll but the hyper-critical.) No reports of chirp 
have been received when the units arc mains operated. 

A 132 uni't , 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 T 8 report and 
three T9c reports received out of 400 otherwise T 9 con­
tacts! It might be mentioned that both units have been 
modified for screen modulation by the gating sy-stem and 
that details of this modification, which is equally as simple 
as that just described. arc in course of preparation. 

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

Television in t he Service of Science 
THE 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 or the lconoscopc. chose for his sub­
ject " Television in the Service of Science " and con­
sidered in detail th.: 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 display cathode ray tube. 

Conventio nal ultra-violet microscopes covering the 
range 2,000 Angstrom units to 4,000 Angstrom units have 
been designed and used, but they have the limitation that 
the operator cannot observe what is happening to the 
specimen. Teh:vision techniques using an ultra-violet 
sensitive photo-cathode together with a quartz window 
can overcome this defect. This technique has great possi­
bilities in the biological field and in particula r 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 eye conditions. and it is known that under 
such conditions the eye 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 fluoroscope techniques could be ex­
tended by replacing the small viewing screen with a 
storage surface and scanning this in the nom1al manner to 
produce a television signal. For the observation of any 
rapid movement. the lag normally associated with photo­
conductive surfaces would have to be overcome. 

The detect ion of gamma-ra)•s which are of even 
shorter wavelength than X-rays is a t present being 
achieved by a phosphor / photo-multiplier combination. 
The quantum cniciency is. however exceedingly low and 
the storage principle could be of great usc. · 

A further application of television camera tubes is in 
the detection of faint optical images, for example as arc 
encountered in astronomy and astro-physics. The main 
ditliculties associated with existing optical telescopes arc 
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 
e!Tect. which can reach 20 per cent., would help consider­
ably in astronomy. ln addition. it is known lhat the reci­
procity law holds down to very low light levels; a \vide 
range of wavelengths can be covered; electronic presenta­
tion is possible: the signal to noise rat io is improved: a nd 
that the sky background can be removed ele~tronica ll y. 
All thc3~: factors of the photo-electric e!Tcct could be 
useful in extending the range of the existing 200in. Hale 
telescope such that it would be possible to rc:ord stars 
whose brightnesses arc three magnitudes smaller than those 
observed at present. T his would mean that light would be 
observed from stars which had taken 5,000 million years 
to reach 1hc earth. 

In conclusion, Professor McGee outl ined the require­
ment of a television camera tube which could c!Tcct this 
improvement in aslronomy. The main properties of this 
tube would be good quantum clllciency. 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 
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 arc forthcoming. 

T he technical examination will be held on Saturday, 
October 6, I 956, from 2.30 to 5.~0 p.m. at the following 
centres: -

Armour House, St. Martin's-le-Grand, London, 
E.C.J. 

Radio Surveyor's Oflice, Ministry of Transport and 
Civil Aviation, 2 Bute Place, Cardiff. 

Radio Surveyor's Office, Customs House. 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. I. 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 
arc suffic ient candidates. Application forms may be ob­
tained from the Radio Branch, Radio & Accommodation 
Dept .. Post Office Headquarters Building. St. Martin 's· 
lc-Grand, London, E.C.l. Completed application forms, 
to which the entrance fcc of lOs. must be affixed in 
stamps. must be posted to the Wireless Telegraphy Sec­
tion. Radio & Accommodation Dept., Union House St. 
Martin's-le-G rand, London. E. C. I. to arri11e IIOt Iuter 
than A uf.lust 20, 1956. 

Publicity for Instruction Courses 
QRGANlZERS of course-~ of instruction for those in-

tending to take the Radio Amateurs' Examina tion in 
Ma v. 1957. arc asked to send full details as soon as 
possible for publication in the BuLLI!TJN. By securing such 
publicity. prospective students and organizers will be 
able to make their plans well in advance. 

GJIGV in Birthday Honours List 
CONGRATULATIONS are offered to Mr. J. W. 

Birkbeck (G 3IGV) of St. Austell, Cornwall, who 
was awarded the B.E.M. in the recent Honours List. Mr. 
Birkbeck, a blind telephonist, operates the switchboard 
a t the St. Austell Employment Exchange. 

National Radio Show 
H 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 I. 

The theme of the Society's stand- No. 305- will be 
" An Introduction to Amateur Radio." 

Society Blu er Badge rr is regretted that the motto used on the fi rst batch of 
Society blazer badges was incorrect. The new motto is 

" Per Artem Amicitia .. which means .. Through our Art 
to Friendship." 

Members who purchased original badges arc 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 
H eadquarters. New supplies are expected in mid-July. 
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News 
Correction 

JT is regretted that Mr. F. Hicks-Arnold's name was 
omitted from the list of Council Members present at 

the Council Meeting held on March 20, 1956, and pub­
lished in the resume on page 481 of the May BuLLETIN. 

R.S.G.B. News Bulletin Service 
GB2RS 3600 kc/ s 

10.00 B.S.T. Sundays 12.00 B.S.T. 

Technical Articles 
THIS issue contains many mo re technical articles than 

usual. In order that this standard may be maintained 
far more materia l 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 a nd mobile gear will be particularly 
welcome. All a rticles accepted for publication will be paid 
for at the Society's usual rates. 

A helpful leanet- Hin:s to Co/1/rifwtor.r- will be gladly 
sent by Headqua rters on request. 

Contests Diary ~ 
1956 

June 24 

July 7-a 
July 8 

D/F Qualifying Event 
(South Manchester)' 

I« Mc/s Contest' 
D/ F Qualifying Event 

( High Wycombe)' 
Short Wave Magazine 

All-European V.H.F. Contest' 
Short Wave Magazine 

All-European V.H.F. Contest' 
August 18-19 ) Region I V.H.F. Contests' 

(organized by individual national 
j societies) 

July 14-15 -

July 21-22 · 

August 19 -
September 2 
September 2 
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(organized by N.Z.A.R.T.)' 
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November 24--25 21-28 Mc/ s Phone Contest' 
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R.S.G.B. 

1 For rulu. see paae 532. 
' For rules. see paae 480, R.S.G.B. Bullecin, May. 1956. 
'See paae 285, December. 1955. and paae 386. Morch. 1956. 
' For details, see paae 478. 1\.S.G.B. Bulletin. May 1956. l 
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' For rules, see Short Wa•e Magazine. May, 1956. 
' For rulu. see paae 532. 
• For deulh, see paae 538. 
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A Simple 

Audio 

Oscillator 
By 

A. H. KOSTER, 

Dr. Ing. (GJECA)" 

Vl is at the top riaht, with t he lamp between it and the athode follower Vl. The 
power supply is at the left of the picture. 

AN audio oscillator is a useful piece of test gear a ll 
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 arc connected to a regenerative 
system such that the gain and phase relationship will 
sustain osciUation at a frequency which depends solely 
on the RC value. 

This type of osci llator has been described in several 
forms with a varying number of valves and accessories 
to achieve certain results<'l. A particularly simple circuit<' l 
employs one twin triode. l t fulfills the requirements 
which the radio amateur needs for testing modulators 
and a.f. amplifie rs or for oscilloscope work. The range 

Cl , 7, 0.05p F; C2, 8, H, 
O.OlJoF; Cl, 9 , 0.0051oF; C4, 
10, O.OOlJoF; C5, 11, 
O.OOOSpF; C6, ll, O.OOOlJo F; 
Cll, O.l p f ; CIS, 16p f ; C16, 
h f ; CHI SH SOmA; L.omp, see 
text; MR, lSOV SOmA metal 
rect ifier ; Rl , 500,000 ohms I 
watt; Rl, 750 ohms j wall; 
Rl, 1000 ohms j watt; R4, 
30,000 ohms I watt; R5, 
10,000 ohms j watt; R6, 1 
Metohm I watt; R7, 5,000 
ohms 2 watt; R8, ISO ohms j 
watt; R9, 6,800 ohms 1 watt; 
51, Sl, 2-pole 6-way Yaxley 
type switch; 53, sinate pole 
2-way switch; Tl, 200V SOmA, 
6.3V lA; Vl, 6SN7; V2, 
VR6S; Vl, VRlS0/30; VRl + 
VRl. twin potentiometer 
1 00,000 ohms each section, 3 
watts; VRl, 50,000 ohm poten­
tiometer; VR4, 500,000 ohm 
potentiometer; VRS, 10,000 Cl C2 C3 C4 CS C6 

R2 

is wide, the harmonic content low, the o utput large and 
of reasonably constant ampli tude over the ranges. 

The Circuit 
Fig. I shows the oscillator feeding a cathode follower 

so that it remains unaffected by the load into which it 
may have to work. T he switch Sl. S2, provides six 
ranges covering 32 c/s to 33 kc/s. This could be covered 
in three ranges, i.e., ranges I, 3 and 5, but if this were 
done the scale would become ra ther cramped at the 
high frequency end of each range. 

The (requency can be readily calculated from 
f = l /2rtRC where R is the value to which one section 
of the twin potentiometer VR I. 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 
each section should be within ::!: I per cent of each 

R7 

R3 

ohm potentiometer. Fia. 1. Circuit diagram of the simple audio oscillator ducrlwd in the text. 
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other. Greater discrepancy makes calculation more diffi­
cult and calibration is recommended if better accuracy 
is required. However, the circuit wiiJ oscillate without 
trouble if the components vary by as much as ± 10 
per cent. 

Each section of the potentiometer VR I, VR2, is I 00,000 
ohms. Other values can be used, e.g., 50,000 ohms, in 
which case all the associated capacity values should 

8 "'0 
"' "' 

~ - Q 

0 0 0 
0 

Fig. 1. Fr~quency • · r~sistanc~ curves for t he 
circuit and component values: of Fis. 1. 

\ 
\ 

\ \ 
\ \ RANGES 

nrsz::szi 

\ '\, 

~ 
RANGE~ -........... 
Im'll ~ --r---

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 errat ic at the ends of each range. For 
some applications it may be desirable to cover only I 
octave per range and it is quite easy to select capacity 
values and a twin potentiometer with fixed series res;stors 
to cover the audio spectrum from 32 c/s to 33 kc/s in 
ten octaves. 

Fig 2 shows the frequency v. resistance curves of the 
circuit described: on ranges I, 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 VI 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 independe-nt 
of the (requency. Of course. the bulb docs not show a 
light. Its 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 regeneration 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 Rl. 

The cathode follower stage (V2) and the power supply 
:tre quite orthodox. The maximum audio voltage avail­
able is about 7 volts R.M.S. For many purposes, smaller 
voltages are required and VR5 in conjunction with S3 
permits the output to be adjusted from 0 to 150 mY. 

R eferences 
<'> ·• Audio Signal Generator," M. G. Scroggie Wireless 

World. August and September, 1949. 
('>"A Simple Wide Range Sine Wave Generator," A. D. 

Booth, Electronic Engineering, March, 1953. 

London V.H.F.fU.H.F. Convent ion 
Continued from page 51 2 

display. First prize went to G3HBW for his 1250 Mc /s 
converter, second to F3SK for the 72 and 1260 Mc/ s 
converter previously mentioned, and third prize to 
GJHRH for a table-top two-metre ten-watt transmitter, 
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 otTer 
two further prizes and these were awarded to G3EOH 
for his " Poor Man's •· 70 em Signal Generator and to 
GJHT for a very compact 70 em field strength meter 
consisting of a crystal diode followed by a t ransistor 
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 P rogr.smme 
QN the first Thursday in each month at 19.05 G.M.T. 

the Overseas Service of the Swiss Broadcasting Cor­
poration transmits a OX 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 (HB9G[), Radio Ama•eur 
OX a nd Overseas News by Etienne Heritier (HE9ROX) 
and news about ama•eur :~ctivitics in Switzerland bv 
Max de Henseler (RB9RS). T he programme is beamed to 
G reat Dri•ain and Ireland on 9665 and 11865 kc /s. Com­
ments, suggestions and reception reports a re most wel­
come an:! should be addressed to Swiss Shortwave Ser­
vice, Neuengasse 23. Eerne. 
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lly S. A. H ERBERT (G3AT U)• 

THIS edition of AI.O.T.A. cou'd truthfully be called 
T .W.O.T.A. as only two weeks have passed since 

writing the May screed! However. things arc now back to 
nom1al once more. cditoriallv 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 good just at the point when people arc beginning 
to despair of ever hearing DX again. Then down drops 
!he curtain once more and back we arc where we started. 
Increasing sunspot numbers are bound to have their 
effect, though, and the present blank periods must be a 
preluue to bigger and better OX opcntngs. l n the mean­
lime. to sec what is a lready going on. we make a sta rt 
with our highest frequency band. 

Ten Metres 
Although approaching summer is do ing no good at all 

to DX conditions, it is surprising 10 note the l'ariety of 
calls still available during time~ when the band ;, open. 
B.R.S.I8017 (Warwick) covered four bands in the last 
month and he says that 28 Mc /s is almost his favouri te 
now. Phone gave him two new oncs- YNIHF and 
ZDBSC. to make his total 39Z-208C on a ll bands since 
1946. What might the missing Zone be? B.R.S.201 35 
(Newport. l.o. W.) has been busy preparing for the annual 
"inv;tsion ·· o f the island and so his list is a joint one­
a co-operative father helped to sort out DX (rom noises 
made by hair-dryers. milking-machines. diathermy equip­
ment and other aids to concentration. with the result 
that C R6BII. '7AG. '9AH. FBSBC, XE IGE. YN4CO, 
V 2EJ. 4S7WA. \VOPQR / VE8 (Resolution Is.). 
t.IP4BBW. SMSCSH / MM (Indian Ocean). VK6RU. 
'6FL. '6 F. VE4RO, ET2FM. TI2LA, Z PSJE, ZS. CX, 
ZC4. KZ5 and VQs 2, 4 and 5 feature in their phone log. 

GJJFF (Kingswcar) found the band wide open one day. 
with Ws lighting it out with Radio ltal ia. whose har­
monic. or whatever it was, boomed out loud and clear on 
284~0 kc/ s. (At any rate, it makes a change from Moscow 
Radio. which usually has two harmonics thereabouts!) 

Fifteen :\fetres 
Vcrv much the same son of situation exis:s as on ten 

metreS. with various non-amateur noises drowning the 
rare stuiT from time to time. but the phone man can still 
depend on a goodly assoriment of OX 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.201 35 hap­
pened on KR6QV (100 walls), 4S7GE, ZOSSC, VSIDU, 
VU2RC. VE7ZM, YJ20K, MP4KAC. ET2FM, VP4TM, 
'5RR (Turks Is.), '6GT , Z02J HP, VQ5GC and some VKs 
on A3. while B.R.S. I8017 unearthed FF8AK. FQBAK. 
MP4BOO. VU2J P, ST20 B and ZS9G. One or two ELs 
arc also around, on both A I and A3. 
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Twenty Metres 
Twenty seems to have come into its own again this 

month. with a little more OX workable in the early morn­
ing. evening and late night periods, but during l11e day 
there has been little except European skip, with C\'en tbe 
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 a nd CEOA O (Easter Is.) has been heard 
strongly ~round 06.00 G.M.T .. apparently passing traffic 
10 Sot,~th America, circu 14090 kc /s. Paci(ic 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 
KC6s should be workable a round mid-day from Europe 
by now. judging from the patlcrn of past years, with 
KJ. KM, KX6. etc., coming through in the mornings 
and early evenings. 

3W8AA has hurst into renewed activit ~' and may be 
heard most da}'s 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 kc /s. No attempt is made to 
contr<>l the mob centred on the frequency, except for an 
occasional remark to the eiTect that he is nol 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 a nd incenses the irascible 
3W8 sti ll 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 
OXCC'. 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 free to take on all comers and the 
majority still talking only to their tows. but G2ZR (Bath) 
found the "curtain ·· pulled aside a little when UA9DT 
came back to him with a report, name and request for a 
card via Rox 9, Sverdlovsk. The next day, UAIKBB was 
worked and gave his QTH, rig, name the lot- but 
others either usc " QRZ " or don't reply at all. Russians 
apart . '2Z R found morning conditions superb and his 
65 walls and bent long wire gave excellent QSOs wi th 
W6. 9 and YV between 05.00·06.00 G .M.T. 

B.R .S.20249 (SuLton) returned to the fray after th:ee 
months inactivitY and heard phone from the newly acuve 
YI20K (QSL via G3HKP). and a certain ZAIAA, whose 
"CQs" at 22.45 went unanswered. Malcolm heard a 
VP3 and an HC I but was unable to get the full calls 
through severe Q'RM , but he did hear strong signals 
from KT I AA and HH3DL while listening on the domes­
tic receiver with 12ft of wire round the picture rail! 
Friend GJIRU has been rebuilding and he had the gall ing 
experience of calling a ZS on the a lmost completed rig. 
only to have the v.f.o. break down. Too bad! G3JFF 
has been indulging in ~ ho~;~sc·decorating. session a~d 
having fi nished, spent a hulc ttmc on c.w., wnh the result 
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that CE3RE, YK5DK, PZIAP (20 watts and long wire), 
Y06AB, W5FTP (New Me;o;ico), W6 and W7 went in his 
log, making him 103C, all worked with 25 watts and a 
dipole. 

G6CJ (Stoke Poges) passes on the news that old-timer 
YK2DA will shortly be in London and will stay at the 
Cumberland Hotel. B.R.S.I8017 heard CP4DM and 
ZP5CF on A3 and LU4ZS on A I, while the B.R.S.20135 
phone log shows 4S7YL, YI2DK, HZ ITA, SUIAS, 
ZS2MI (Marion Is.) and ZS6AIY (s.s.b.). G6YQ (Liver­
pool) made a "CQ .. a t 20.30 G.M.T. around 14075 kc / s 
and was far [rom dtsappointed when back came CR I OAA. 
Add to that, QSLs received from FS7AA and VR I Band 
you have a happy '6YQ! Incidentally. George passes the 
news that Danny of VR I B was due to set sail for Nauru 
on June I and will eventually operate from that island 
as VK9TW. Your commentator happened on AC5PN 
giving forth quite strongly one evening and tell ing the 
world he was getting so many calls that he could read 
none of them. '3A TU decided to add to the QRM and 
back came "G3ATU de AC5PN k k." '3ATU " k'd," 
but that was the last heard from Bhutan. Almost frustrat­
ing! FE8AE is active and was heard weakly (RST447c) 
working Ws at 23.30. 

0 \·crseus News 
John Knight (W6YY) sends what he modestlv calls 

" another bit of OX dope ''- ZD9AE got going from 
Gough Is. on May 18. He is v.f.o.- phone and c.w.- with 
100 watts and a rhombic on South Africa. T he four-man 
expedition replaces the ZD9AD gang and will be on the 
island for a year. QSL via the S.A.R.L. After pulling 
good phone signals into W6, TA3US has departed, leav­
ing the station without an operator- and lots of guys 
without a TA! BV IUS 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 o n 14165. 
21200 or 28100 kc /s and will operate on occasional week­
ends. W60YD worked ACJSQ on c.w. W7PHO handles 
QSLs for JZOPS, who has now left for Indonesia. East 
Coast Ws were heard calling UQ2AN and YK IAK on 
phone. A station signing SVISM is actuall y / M M.W5ZZR 
sent VR I B 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!) 

GJTA's son is now VS9AH and is operating on 7025 
and 14050 kc /s with 40 watts input. The aerial is a folded 
dipole and the receiver an AR88. Two other Y$9 stations 
- VS9AS and YS9AN- are also active. 

Flash: WOAIW and some of the Kansas City OX gang 
were to operate from Socorro Is. in the Reville G igcdo 
group. starting June 4 or 5 for four or fi ve 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 T he Radio 
Club Venczolano, P.O. Box 2285, Caracas, Venezuela. 
GM3DHD is reported to be one of those lucky enough 
to work XE4A. 

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

VKI Calls. GJGQ was told by VKIAI L (Box 59, 
Kingston) that as from June I. 1956, stations in the 
Capital Territory of Australia have been allocated call­
signs in the VK I series. 
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G2MI passes on first-ha nd news from Norway, where 
t_hcrc . have recently been numerous changes in amateur 
hcenstng procedure. or particular interest to overseas 
~mateurs is t~e new means of identifying stations opcrat­
t~g temp~ranly away from their usual QTH. Such sta­
ttons-wh•ch may be either mobile or fixed- usc their 
normal call-sign followed by an oblique stroke and final 
lctt~r and this Jetter determines their actual location. The 
vanous Norwegian counties (/y/ke) are distinguished by 
the usc. of the letters A. D. C. D. E, F. H, I. K, L, 0. 
R, S, 1 , U, V, W, X. Y and Z. Stations in Antarctic 
possess!ons us~ / G and those in Arctic possessions sign 
/ P, whtle / M ts used on board ships which have no other 
radio transmitting equipment. 

Ryukyu Is. A letter from KR6QC to G2M I summarises 
~R6 acti_vity thus. On April I. there were seventy-two 
hce~c.es tssu~d, twelve of which belonged to stations 
awatung equtpment. A "break-down " of the power used 
by the sixty active s tations shows that twelve use less 
than 100 watts. with KR6QN's little 18-watter taking 
QRP pride o[ place. The most popular input is between 
300 and 500 watts, accounting for twcntv-six stations and 
it is interesting to note that there are but four " ki lowatts," 
KRs '6AF, '6KS, '6NU and '6RX. The booming signal 
from KR6PI on 21 Mc /s is the result of 450 wa tts and 
doubtless, some help from a QTH on Tomari Heights. 

The U.S.S.R. 
At last it's ha ppened. As [rom June I, Russian amateurs 

arc 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 countn cs 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 concentra te their 
attentions there, rather than waste paper with S9 reports 
on 14 Mc/s. Or arc we asking too much! 

Copelands, Co. Down 
GBI-IXV says that G IJK YP / P will be operating from 

a site on the Copelands. a group of three small islands 
ofT Donaghadcc 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. G I2HML/ P 
will operate on 144. 138 Mc /s from the same site with 
a n input of 20 watts. The operators will includ~: G I3GSB, 
G I3HXV and G15U R. Contacts and reports from listeners 
will be appreciated. 

Home News 
GJDOI, the station of the South Shields and District 

Amateur Radio Club, is now sending Slow Morse trans­
missions every Sunday at I 1.00 D.S.T . on 7021 kc/s. 
Reports and copy may be sent to G3ElP. the operator 
concerned. The South Shields club is very active and has 
once again arranged to operate during the Corporation's 
Flower Show on August 24, using the speciall y a llocated 
call-sign G BJSFS. GJIKR (Solihull) has been getting 
QSLs confirming contacts with GJIUB (Birmingham 
University Radio Society), despite the fact that the 
Society has been ofT the air for the past two years. If 
there is sufficient interest. the station may be in usc again 
in some six months. 

• • • 
And that ends T.W.O.T.A. Your contribut ions to ne;o;t 

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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METRES 

By F. G. LAMBETH (G2AIW)• 

APART from the morning and midday skeds which 
PE I PL is working with several British amateurs 

(notably in the Homz Counties, Lancashire, Yorkshire 
and Lincolnshire) little has been heard lately of other 
regular skeds. T his is of course partly due to the appar­
ent propagation conditions. of which no more need be 
said, but the fact that the PE I PL skeds continue so well. 
leads to the thought that others would have similar 
success. Some time age G5MA and G5CP carried on 
for months, a lmost 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 i( others are in existence or arc 
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 it is by no means 
a certainty that the fund of knowledge on this subject 
is yet completed (it never is!) Accordingly, all those who 
can be available at fixed times arc exhorted to ltv 
keeping regular skcds. There is always a great deal o.f 
; Ieasure involved, with the added attraction of helping 
in a very desirable cause-the betterment of radio know­
ledge. Amateurs have nearly a lways been at the fore­
f ront of the battle in the past, and there is no reason 
why this should not continue. The v.h.f. / u.h.L season 
now opening is an excellent time to commence. and the 
friendships which can thus be built up arc 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 outsmnding has happened lately, although 

several Continenta ls have been heard and worked. The 
northern stations come through to the south spasmodi­
call y. those from the west being perhaps more consistent. 
French stations have been a li ll ie better with GC 3EBK 
(Guernsey) an excellent signal from time to time. A 
real opening is st ill awaited however. At the end of 
May conditions appeared to be improving s lowly. 

B.R.S.6327 (Earlsficld) was listening during the 144 
Mc /s Field Day. but heard nothing in the way of DX. 
U.R.S.J6075 (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
cilla tors. Southampton appears to have had a goodly 
number of operators (o ut of proportion to its size) at 
the various field day stations. At G2DSW / P there were 
four with two B.R.S. members, at G310N/ P three opera­
tors with two B.R.S. whilst G3HKT/ P had four. 
G3GOP / P was at Ludlow. 

B.R.S.19162 (Dewshury) expects to be more active 
from now on. G31W.I (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; G5MA was heard (569), 

•1 1 Dridce IV1ry, l VJriuon, Th·ick('UIJ<mr, J\1idrlteux. 
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the first London area station this year. G3GHO and '6NB 
v:-ere also heard. B.R.S.20133 (Melton Mowbray), one­
ume second operator at DL2LC, uses a modified RF27 
unit into an R 107 receiver, and three-element and four­
element aerials. The four-clement array (a Yagi) is al 
present indoors, but it is hoped soon to erec.t it outside 
the house. "20133 met G8SB / P (nr. Oakham) on field 
day and spent a very enjoyable time there. GW3GWA 
(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, al though 
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 a re also active. '3GRA 
suggests some alterations in the county code letters but 
unl.css others feel the same; it would be better to give 
them a trial first. ApFOpos these l e~ters Hereford was 
somehow missed. points out G3ESY (Hereford City). 
1t is suggested H F is used. G3FKO (Bristol, 6) was out 
portable during the 144 Mc / s F ie ld Day on the Quan~ 
locks. working as far as London. the Midlands and 
Wales. Weather was excellent, activity high, and condi­
tions were good fo r a change. G3FIH is joint operator. 
G3GMN and '3FKO arc going / P into Radnorshire 
and possibly also to Montgomeryshire during July 7-8 
for the contest. As operations will be on 145.8 Mc/s 
in the Welsh Zone, this should make people tune the 
whole band! 

GSMR (Hythe. Kent) found the best period was on 
May 5-6 when the R.F..F. Contest took place. 22 French 
stations were worked, two being over 200 miles from 
H ythc, and eight more ~han 150 miles away. All these 
contacts were made on c.w. both ways. While the 
RS.G.B. Field Day was on, much time was spent listen­
ing in the hope of QSOs wi th / P operators but little 
was hea rd except a few weak phone carriers. All this 
strong!~' bears out G5M R ·s view (l anuary B u LLETIN) that 
the ratio of c.w. to phone is much higher in France than 
in England and probably many DX contacts a rc missed 
by Gs because they usc phone" exclusively. HBIRD and 
HE9RE P have written to 'S M R s tating that they worked 
8 1 stat ions in various countries on Mav 5-6. but heard 
no Gs. HBIRD will be active a!!ain . from Chasscra l 
(1600m a.s.l.. Latitude 47" 8' N, Lo ngitude 7" J' 30" E) 
on the following dates : Jun~ 16-1 7. Jul y 14-15, July 
:!1-22, August 10-20 and September 8-9, HBIRD is most 
anxious Lo mak e 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 .July dates. howeve_r. they may choose 
any (rcqucncy and have asked advtce on the best part 
of the band to avoid interference. The I.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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G3TLI (Forest Hill , S.E.23), after two years of tria l 
and much error, has produ:ed a workable s.s.b. rig for 
2m and is now hoping fo r a little more patience from 
2m operators than was shown to him on the l.f. bands 
when he started s.s.b. operations. We are sure he will 
get it! 

GSDA (Exeter) informs us tha t the Exeter net ope rates 
at II o'clock every Sunday morning. G3EMU (Canter­
bury) says that this year so fa r has been poor. but May 
has evened things up a bit. G3EMU's 100 walls have not 
yet bored a ho le through th.: local hills, but in the other 
direction PE l PL and other PAOs, several French and 
Bdgian stations have been worked. The only G worked 
was '3BPF I A. '3EM U wonders whether a ny sta tions arc 
operative a t around 06.30 B.S.T. as he could sometimes 
get an hour"s operating then. On May 23. 'JEMU had his 
own s pecial opening when he was working ON4s non­
stop between 22.00·23.30 B.S.T. ON4HN, ·oz. 'ZK and 
·ow were all worked at 58 / 9 on phone and '3EM U 
ar.pcared to be the onl y G station audible to them. 

The Midland Amateur Radio Society took plrt in the R.S.G.B. 
144 Mc/s Field Day for t he first time on May 6 usins the call-sisn 
GlAK/ P at lie key Beacon, nint miles south west of Birmingham. 

Left to risht, GJ HMG ( President), G3HAZ and G3BA. 

G3JGJ (Plympton) says the following new stations are 
active in the Plvmouth area: G3GRA, '3KFN, '3JYB, 
'3KDK. GJBLO.and '3HPC arc starting on the receiving 
side. G3FDV 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 wiih GC2FZC every evening 
(Sunday included) at 18.30 to 19.00 B.S.T., since April 26. 
Signals have varied between S2-3 to S8, with 100 pe r cent 
QSOs so far. The aerial at '3JGJ is a 16 element stack at 
35ft facing the Channel Islands and France. GSMA 
(Great Bookham) has been shaking the local ether to 
some advantage and has an impressive list of G-DX con­
tac ts with some Continentals as well. '5MA seems to 
work them quite comfortably, so the new QTH is no 
worse than the old and possibly somewhat better. 

G3WW (Wimblington) has to confine himself largely 
to local wor!<ing 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 PEl PL. 

On May 23, ON4BZ reported working PA stations in 
a ny direction of the beam. Ro tating made no appreciable 
diO'erencc. This seems to connote an auroral errect. and 
is in line with the 27-day cycle resulting [rom the in.tense 
solar activity reported in F<!bruary. 

May 26. and May 27 to a lesser degree, produced Euro­
pean openings. On the night of the Convention G5KW, 
G6NB and some other stations had a very good time with 
PAOs. DLs and ON4s. LX lS I was heard on the Saturday 
but it is not yei known whether he worked any British 
stations. Probably the outstanding signals heard were 
DLI SE and OL3YBA. 

News from Scotland 
GM6WL (Glasgow) reports a steady increase of 2m 

activity among Scottish stati.ons. This seemed to begin on 
the evening preceding the Edinburgh Y.H.F. Dinner and 
has continued ever since. On May 6 many were heard 
from the site o r GMJ INK / P at Tomtain. SLirlingshire. 
Condit ions were poor and the weather atrocious. Other 
G M stations on 2m a rc ':!CHM , '3DD E, '3JBV, '2CQ1. 
'5VG. '3ENJ and a compara tively new one, '3FM 0 (May­
bole, Ayrshire). GM 2BYO and '4PW (Ayrshire) expect 
to be on the band shortlv. '6WL wants to know how manv 
Gs turn their b.:ams on.Scotla nd, when there is a n open·­
ing. ra the r than on 10 the Continent. He thinks the re are 
manv who have worked several Continentals and no GMs 
(which he admits is more diflicult!) 

Many GMs. including 'J IBY. '3EGW, '2FHH. '3BDA 
and '6K H (to mention only a few) have worked G s tations 
as far south as the Isle of Wight as well as the Continent 
and a rc a lways ready for further contacts. 

Another cross band 23cm / 2m QSO has been made 
between GM6WL a nd '6ZY. T he distancc-7 miles- is 
over a very good path but not exactly visible. The 23cm 
signa ls have been RS59+ . The c4uipment was set up as 
for previous contacts. From the strength of the signals 
GM6WL is encouraged to hope for more distant QSOs 
shortl y. 

News from Wales 
GW3GWA (Wrexham) was on the Yron Hills for the 

144 Mc/ s Field Day and was nearly blown o rr by the 
wind, although the weather was fine o the rwise. Conditions 
were better than previously but only to the southern d is­
tricts. To the East they were very bad, G2FJ R (very 
weak) being the only contact. 6 1 stations in 25 counties 
were worked, 25 over 100 miles and five over 150 miles 
distant. No thing was heard from Scotland. Ireland or 
the Channel Islands. The strongest fixed stations heard 
were G5KW, ·srL. '3FZL and '5DW. 

Transatlantic and Other Long-distance Tests 
FSZT (Tourrettes sur Loup, Alpes Maritimes) refe rs 

to the question of Transatlantic contac ts on 2m and 
thinks they are possible but not quite in the way envis­
aged in the December Ur..;LLETIN. It is known that high 
pressure systems can spread from the Azores to the West 
·1.ndics and sometimes beyond. A favourable temperature 
inversion is obviously pc1ssible in this area a nd satisfac­
torY contacts between sta tions in Madeira o r the Azores 
and the West Indies may. there fore, be expected. Such 
an inversion might, exceptionally, extend to Florida a nd 
contrariwise to Spain, Po rtugal 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 to act as such a barrier in the Medi­
terranean cutting signals between Oran and Marseilles. 
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At T oulon (not affected by the Ba learics) outstanding 
signals are re:eived from FASIH . Indeed, F9BG (Toulon, 
near ihc sea) can get a good signal from FASIH's grid 
dip oscillator! ·szF with an extra 70 miles to go cannot 
hear the grid dip oscilla to r but can receive ·siH·s exciter 
onl y at S6. 3Y8AB has just started operations in Tunis 
and asked is kept daily except Thursdays at 20.00 G .M.T. 
F requency in both cases is nominally 144.450 Mc/ s. 

3V8AB (Jean Marcill.:, 19, Rue Junon, Carthage, 
Tunisia) is anxious to learn about 2m activity in Malta, 
Tripol i and Benghazi. V.h.f. operators in these places arc 
asked to wri te to him. As many weak carriers are heard 
and cannot be identified. stations in the Mediterranean 
area are asked to s ign on c.w. always. 

E12W has arranged a series of tests between Ire land 
a nd Finland to take place between 20.00 and 02.00 
B.S.T. from September 8 to 16, 1956. The frequencies to 
be used a rc 144.14 and 145.2 Mc / s. The co-operation or 
o ther transmitting amateurs and listeners in these tests is 
invited. 

The Czecho-Slovak Central Radio Club. P.O. 13ox 69. 
Prague. is a rranging fo r its International V.H.F. / U.H.F. 
Contests to coincide with other Region I contests taking 
place on Jul y 7-8 and September 9. 

Seventy Centimetre News 
GSPX (Oxford) hoped io go I P fo r the 70 em contest. 

G3KJ>T tKingswood. l~ristol) has made contact with 
G3KHA. When the slot aerial is ou tside, better results 
a rc c_xpcc!cd. 

G2XV (Cambridge) found May 6 ve ry good for 70cm 
and wQrked Worccs•ershire and Somerset for new coun­
ties (total now 25). The " easy·· ones. like Suft'olk. 1-lunt­
inedonshire and Lincolnshire are still unobtainable a·nd 
seem to represent " barren ground .. as far as '2XV is 
concerned. II these notes reach the eye of H B9lV, a 
sked would be welcomed by '2XV when '91V is next on 
his mountain top for an atiack on the world record. 

GSUM tKnebworth) is one of the 70 em operators 
stung into action by the note requesting details of active 
stations. 1-lis frequency is 434.37 Mc/ s, the aerial a 16-
ch:ment stack and the receiver a G200-typc 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-1-lertfordshire 2m net any Monday 
evening from 8 p.m. onwards. Of the members of the 
Mid-Herts Group G5U M is regularly active on the ba nd. 
and G2BMJ a nd '3J MS are actively preparing. 

Seventy Centimetre Chain 
Numerous ideas arc suggested for promo1ing regular 

occupancy of 2m and 70cm but none of them seems to 
come to much. All too many operators do no t bother to 
come on unless conditions arc going to be obviously good. 
So in proposing yet another idea for promoting activity 
G5UM has no illusions that it will fare any be tter than 
earlier ones! However. here i: is: Why no t start a chain 
of 70cm stalions extending through London as far no rth 
and as far south as possible, every station to come on at 
a n agreed time (say, at 8 p.m. on every Monday o r Fri­
day)? From north to south. such a chain might well 
include G3WW, then G2XV, then a hop of 30 miles to 
G5UM. then a series of north and south London stations 
through to G2MV or G2WS. An east-west chain could 
start at Chelmsford where there is an active 70cm con­
tingent, work through GSAL at Chirigford 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 a ll s tations were 
pretty well in line with one another would avoid the 
need for frequent tuning of beam aerials. l t seems that a 
lot of time is s pent tinkering with equipment for 70cm 
but the ultimate surely should be fo.r this gear to do some 
communicating during the course of regula r activity 
periods such as have been ou tlined. Let's have some 
opera ting as well as building! 

London U.H.F. Group 
Al the June meeting of the Lo ndon U.H . .F. Group 

GJ fLI gave an excellent lecture on his 144 Mc/ s single 
s.ideband transmitter and described how the various prob­
lems encounte red had been overcome. The Group will 
meet again at the 13edford Corner .Hotel. 13aylcy Street. 
Tottenham Court Road. W.C. J. at 7.30 p.m. on July 5. 
All v.hJ. and u.h.f. enthusiasts will be welcome. 

Reports for .I uly would be a pprecia ted as soon as pos­
sible. Meanwhile, it is hoped conditions will continue to 
improve. 

Worked and Heard on Two 
&.R.S.160 7S (Shirley. Southampton ) April 21-May 20. 

/lct1rd: G2YB, 2AIW. 2BMZ, lHCG, 3XC. 3AUS. JGHO. 3HHY. 
JGOP/P. 3GVF/M. SMA. SNF. SKW, 6AG, 6NB. 60X. GClFZC. 
3EBK. 
&.R.S.201JJ (Melton Mowbray) . 

tlem<l: GlAK/P, 2BVW. 2FNW. 2HA/P. 3APY. 3BAC. lEGE. 
3FDF. 3FUW. )IVF. 3JWQ, 3JWQ/P. 3KQF. 4JJ/A. SJU. SML, 
SML/P. 6CW. 8CZ, 8SB/P. GW3GWA. 
GJ WW (Wimblington. Cambs) May S-6. 

W orke</: G2AK/P. lRD, 2XV. lCIW. 2HDZ. lHIF/P. 3FD/P. 
3MA/P. 3YZ/P. 3GGQ/P. 300¥. 3FZL. 3GGJ. 3GOP/P. 3GCZ. 
3HBW. lilT. 310N/P. 3JZW/P. 3KHC, ~GR. SBM/P. SOW. SML/P. 
SUM . SYV. 6NB. 8QV/P. BSB/M. 8SB/P. 8UQ/P. GW3GWA/P. 
PE I Pl. 
GJEMU (Canterbury, Kent). 

Worked: F8AA. 8GH. 901, 9LD. 9EA/P. 0N4BZ. 4HN. PAOFB. 
Bl. DSV.'. PE I PL. 
GJFK.O/ P (Taunton) May 6. 

Wnrkt•tl: GlAK/P. l]M. 2AIW. 2ATT. 2CID/P. 2CYO/M. lOOD. 
lOSW/P. 2H IF/P. 3FO/P. 3MA/P. 3MU. 3NL/P, 3XC/P. ' 3YH. 
)YZ/1'. )BJQ. 3FFN/P. 3GNJ/P. 3GOP/P. 3HKT/P. )HHY. 
3HSO/P. 31ER. 3t0N/P. 31RA/P. 3KEQ/P. 4GR. SBM/P. SOW, 
SML/P. 6JK/P. BOA. 8QY /P, 8SB/P. GWlACW. 3FXR. 3GWA/P. 
8SU, SUH/P. 
GJ/GI (Plympton) May 6. 

Vorketl: GClFZC. lletml: GlAUS, 6NB. 8UQ. 
G3K.HA (Bristol) April 1-April 30. 

W nrk•tl: GlYB. lOYD. lBRR. 3XC. 3YH. 3FIH. 3FKO/A. 3GHO. 
3GNj. JGVF. JGYO, JHBW. JHHY, JHSD. 3KEQ. )IRA, 3KPT. 
3KPT/A. SOW. SHN, SKW. SMA, 60X. 6NB. SAL, 8UQ/ P. 
GW2ACW. 
GJK.PT (Bristol) April 1956. 

Worker/ : GlBRR. 3YH, )FAN. 3FIH. 3FKO/A. JGNJ . 3GYQ. 
3HHY, 3HSD. liRA. 3KHA. 4GR. SOW. SMA. 60X. 
GSMA ( Gt. Book ham. Surrey) up to May t S. 

W orker/: FlCA. 8BB, GlCI. lFJR. 3BW. JACZ, 3AGA, 3AUS. 
3ENY. 3GNj. 3GPT. 3HHY, 3100, 31UD. 3jZN. 3KFD. 3KHA. 
JKPT, 3KQF. 3KUH. 4GR, 4JJ /A. SBO. SDW, SYV. 6CW, BOA. 
8SB/P. GCJESK. GW3GWA/P. BSU. ON4BZ. 
GM6Wl {Glasgow) May 6 heard H GM31NK (Tomtain. Stirling). 

Heart/: GMlFHH/P. 30YC. 3EGW, 3DIQ. 3FGT. HOW, JGAB. 
3NG. JUM. 6KH . 6SR. 6XW, 6ZV. 8 MN. Wt>rkr<l: GlNY. 3BW. 
3GPT. 

NEX1' MONTH •.. 

"Th e Pri nc iples of Colo ur Te levis ion" 

B.E.R .U. Contests Resul ts 

And ma ny other Technica l and Topical Featu res 

... IN THE BULLETI N 

! 
l 
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Tests and 
The First R.S.G.B. 1250 Mc/s Tests 

THE 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 incentive to come on the bands. 
It was the inauguration of the 420 Mc /s Tests in 1949 
that first b rought an appreciable number of amateurs 
on to a then almost unknown band. Has the time now 
arrived when a simila r 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 o n a 
point-scoring basis would penalise experimentally minded 
amateurs, on whom the exploitation of the u.h.f. bands 
directly depends. The p lan 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 Julv 15 
of their call-signs, home address, proposed location, 
approximate frequency, fo m1 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 (rom receiv­
ing stations will be welcome a nd 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 
September 2, 1956, a nd the provision that all entries must 
be from full y paid-up Corporate members and accom­
panied by the declaration set o ut below. To give all 
entrants an equal opportunity. entries can be accepted 
only on behalf of the activities o ( an individual station. 
thou!!h no limitatio n is placed on the number of opera­
to rs -or assistants. Any type of operation or mode of 
transmission mav 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 dislances) and genera l o bser­
vations on the band. A fu ll dcscrip!ion of all equipment 
used should be included and this information and any 
o ther evide nce submitted of work carried out on the band 
will be take n into consideration when judging the event. 
The copyright o f descriptive matter may be retained by 
the e ntrant. though the Contests Committee reserve the 
right to abstract information for t.he purpose of prepar­
ing a repo rt o n the tests. The contestant submitting the 
best entry in the opinion of the judges will be recom­
mended to Council for the award o( the Ar1/wr Watts 
Trophy. 

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

I declare thm my s1111ion li' IIS O[ierated strictly in 
accordance with tire rules and spirit of the Tests, and I 
agree thm the ruling of the Cowrcil of the R.S.G.B. shall 
be final in all cases of dispute. 
Dme . . . . . . . . . . . . Signamre .. .. .. ... .. .. .. . . . . .. .. . 

Low Power Field Day, 1956 
EXCEPT for the inclusion of the serial number to be 

added to each exchange o( reports, the rules for 
this contest remain the same as in previous years. 
Rules 

I. The event will commence at tO.OO G.M.T. ond finish at 
17.00 G. M.T. on Sunday, September 2. 19S6. 

l. The evtnt wilt be confined to futty.poid-up Corporue Mtmbtr< 
of the Society in t he prefix zones G. GC, GO, Gl, GM and GW. 
Such members may enter individ ually. but multiple-operator entrl~s 
will be occepted. The decloration must be sisned by the holdtr of 
the- call-sian used by the station, who will be rea~rded u the entrant:. 

3. Operuion will bt r•stricted to c.w. (AI ) in the 3.5 and 
1 M</s bonds. 

~. Only one <ontact with • specific stotion on eoch band whether 
fo>ted, porubte or mobile, will count for points, but dupliatt con. 
tacts should bo loeged. 

S. Eoch conuct shall include an e><chanse of RST, QTH and o 
serial number starting between 001 and 100 and increasina with each 
suc<eu ivc contact. e.g .. RSTSS9001 Oxford, etc. 

6. Entrants receivina frequent t:one reports lower than T8 may be 
disqualified. 

7. Each transmission must include the letters LFD and t he figure 
3 or 7 oecording to the bond in use, t .. s .. LFO 3 K. 

8. Equipment shall bo entirely independtnt of tht tlectrical 
system of iOY ve hicle, iOd of supply m3ins. 

9. The toul weight of all equipment must not e><ceed 20 lb. The 
followina items. if provided, must be included in this weight: 
receiver, transmitter. power supply, batteries. headphones. key. 
frequency meter, aeri~l wire, insulators. earthin2 device and spares-1n 
fad, all radio and elec-trical apparatus and accessories uken to the she. 

I 0. Subjetl to the welsht limit, there 'Ire no restrictions on the 
number, type or heiaht of aerials thu may be used. • 

11. Entrants: muse comply with the terms of their transmitting 
licences. 

t l. Scoring: FIVE points may be claimed for nch conuet with 
: c::J~~~:ti~~. mobile Station. and ONE point for each contact with 

13. Proof of contact may be required, and competitors must be 
prepared to satisfy the Contests Com mit tee that their equipment 
conformed to the rules. 

14. Conu.cu with unlicensed nations will not be permitted to 
count for points:. 

IS. Entries must be addressed to RSGB Contests Committee. 
Radio Society of Great Britain. New Ruskin House, 28-30 Little 
Russell Street. London. W .C. t. and must bear o postm>rk not luer 
thon Monday, September 10, 19S6, 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, S1EPTEM BER l, t956 
Na me .. . ........ .. ....... .. . . .............. . .. . . ~.... Claimed score ........... . 
Home address... ....................... ................... Coli-sign .... . . .. .. .. 
Site o·{ St:ation . ...... . ......... . ........... . .... ............ . ..... . ...... . ...... ... . 
Transmitter. . . ............ ........... . ... Receiver ... . ... •.•. . ... . •..•..• .....•. 
Aerials ..... . .••................... . . Power supplie-s ..... . .. . . .. . •........ . ....... 
Other equipment ..................... . .. ........ . Total weight ............ lb. 

work~d. signals. signals. 

Poinu 
cl01imed. 

Time I Ct~ll·sign My report His re:portjl I Band 
G.M.T. of Sen. on his on my Location I M

3

c.j

5

s 

to:0Si_G_3-- /-P- I·-S-6900--I 449001 ~-8-a-th--i-----S-

10.18 G2-/ P ~19002 ~49004 Slough 3.5 S 
10.23 GS-/ M 4S9003 SS9001 O•ford 3.S 5 
10 .. 29 G~- 579004 ~~9 Be•lcy ·7 I 

TOTAL : 

Declaration : I declare th;n my scation was operated strictly in accordance 
with the rules iind spirit of the contest. I also declare thu the weight of 
my apparatus as defined in Rule 9 was . ..... lb. I agree that the. ruling or 
the Council of the R.S.G.B. will be ftnoal in :all cases or dispute. 

Dace : ---- ·-· Signed : -·--
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Radio Amateur Emergency Network 
By C. L. FENTON (GJABB)• 

CONSIDERABLE activity is reported this month from 
Yorkshire, Norfolk. Sufiolk 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 to 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 Ho n. Secretary. ll is requested that this 
should be done without delay. Detai ls of the Rally 
will be published in the BuLLETIN as soon as possible. 

T he general opinion seems to be that R.A.E.N. mem­
bers in the inland areas can be of litt le 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 
n~cessarily the case. Major disasters are not always linked 
wath coastal areas, and can take other forms than coastal 
Oooding. The arrangements with the British Red Cross 
Society, which a rc now being discussed, may well mean 
members of R.A.E.N. being called upon to provide com­
munications facilit ies in the event of major accidents. lf 
you were called upon to provide such facilities at this 
moment, could you do it? E.C.O.s are invited to think 
a long 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 o nly just been passed a nd the cards were not 
yet printed (The new membership cards arc now avail­
able.- EotTOR.) 

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 lion. 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.O.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.O.s 
More E.C.O.s are still required in a ll areas. Volunteers 

a re invited to wri te to the Hon. Secretary without delay 
for details of qualifications required. 

Reports From the Groups 
ClactOII-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. I nformation is also sought on modifications 
to the P yc 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, 

•" NiclriJyt." GCIJ' Do wers . Danbury, Cltelnuford. EsstX. 
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accompanied by G3TFN, started from near Foul.ness 
fsland, G3GNQ from Bradwell Waterside near the mouth 
of the River Blackwater, 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 G31FN. 
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 a re 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, G3JCT/ M and G3G MQ / 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 Hcmsby to Lowestoft. and the Waveney Valley from 
Beccles to the coast. Commu.nication with two mobile 
stations patrolling in the area was also maintained. Sta­
tions participating were G3ASQ, G310 R, G2CMK, 
G3ETP, G2UK, G3rFI, G3JMO, G3KJU, G3KYH, 
G4PV. G4KO, G3HRK, G3GTI and two listeners, 
Messrs. Dobson and Howden, who did sterling work at 
Control, G3ASQ. Transmissions were on the R.A.E.N. 
Emergency frequency of 1980 kc /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 s tations would 
be most useful in an emergency; (c) successful contact has 
been established between Norfolk and Suffolk R.A.E.N. 
groups. 

The police authorities arc particularl y concerned with 
the danger of flooding in N.W. Norfolk from King's 
Lynn to H unstanton. and hope to sec 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 
kc/s any Sunday morning 11.00-12.00 B.S.T.? 

E.C.O. 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 
Reswne of !h~ Minutes of the Proc;eedings at l! Meeting of. the Council of the Radio Society 
of Gre(l{ Bntmn. held w New Ruskm House. Ltllle Rusull Street, London, W .C.J, 011 Monday, 

April 16, 1956, at 6 p.m. 

Pre.mii.- The President (Mr. R. H . Hammans in the 
Chair), Messrs. W. H. Allen, H. A. Bartlett, C. H. L. 
Edwa rds, K. E. S. Ellis, D. A. Findlay, F. Hicks-Arnold, 
W . R. Metcalfe, A. 0 . Milne, L. E. Newnham, W. A. 
Scarr, J . Taylor and John Clarricoats (General 
Secretary). 

A pology for Absence 
An apology fo r absence was submitted f rom Mr. 

R. G. lane. 

Membership 
(a) R esolved (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 I, 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 I I London, 20 Country and 4 
Overseas members held call-signs. 

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

Regional und County Meetings 
Resolved to authorize the Regional Repr.:scntatives 

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

Amateur Radio Exhibition 
It was reported that the Birmingham Group had 

declined the Council's invitation to o rganize an Amateur 
Radio Exhibition in tha t city. An invitation had then 
been extended to the Bristol Group who a lso declined 
on the ground that Bristo l 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 sho uld be he ld every two or three years. 

Re.vol ved (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 question of 
holding an Exhibition in London during 1957. 

The 7 Mc /s Ba11d 
I t was reported that Major H aylock, on behalf of 

members of the Army Wireless Reserve Squadron and 
the rad io society associated wi th the Squadron. had 
accepted an invitation from the Council to monitor the 
band 7000-7100 kc /s for" intruders." 

News l)ulll'lin Sen·ice 
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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I .A .R.U. Cale11dar No. 51 
It was reported that I .A.R .U. Calendar No. 51 

~Decemb~r, 1955) contained no proposals. Preliminary 
Information was, however, given of the forthcoming 
I .A.R.U. Region l Conference to be held in Stresa, Italy. 

Varney Cup 
Resoll'ed 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. £ . Brow11, G3CSP 
It was reported that Mr. E. Brown (GJCSP), of 

Sheffield, had experienced difficulty with neighbours in 
the ma tter of TVl. A local resident had, it was believed. 
been invi ted by a National Sunday newspaper to write 
an a rticle on Amateur Radio and Television Inter­
ference. The article, it was suggested, might do harm to 
the Amateur Radio movement. 

Resolved to auth orize. and appoint, Mr. Metcalfe to 
make a fact-finding visit to Sheffield wi th a view to 
resolving any difficulties tha t may still exist between 
Mr. Brown and his neighbours. 

Mr. J. S11·i1111erto11, G2YS 
A letter was submitted from Mr. Swinncrton in which 

he suggested that tbe Society should ask the Russian 
leaders (Messrs. B.uJganin 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 o ther 
amateur stations. 

A member of Council stated he had a useful business 
contact with the Soviet Ministry of Comm unicat ions 
and would be glad to make enqui ries on the lines sug­
gested by Mr. Swinnerton. The Council accepted the 
o ffe r witn thanks. 

Disabled M 1•mbers 
A lette r was submitted from Mr. W. R. Metcalfe io 

which he enquired whether the Society is in a position 
to assist members who are disabled and find it difficult 
to pay a subscription. 

The Secreta ry expla ined 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 
T rade would no t accept the suggestion. 

Slade Radio Society 
The Secreta ry was authorized to accept an invitation 

extended to himself and Mrs. Clarricoats to a ttend the 
Annual Dinner of the Slade Radio Society on October 
D. 1956. 

Cash A ccotmt 
U1•.wll-cd to accept and adopt the Cash Account for 

March 1956 as submitted by the Secretary. 
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Reporls of Commillees 
Finance and S{(JO 

The President submiued 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 
Commiuee had resolved by a major ity vote to olTer the 
position to Mr. J. A. Rouse (G2AHL), the present 
Assistant Editor. 

Resolved (a) to accept the recommendation of the 
Commillee, (b) that mailers relative to and arising from 
the decisio n 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. 
Resoil•etl to receive, as a Report, the · Mioutes of a 

Meeting of the R.A.E.N. Committee held oo March 3, 
1956. 

It was agreed to inform the Commillee that although 
the Council has no power to appoint R.A.E.N. Com­
mittee Delegates to the Stresa Conference, Dr. Gee and 
Mr. l ves (members of R.A.E.N.) will be made most 
welcome as observers and their expert advice wi ll 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.- Eo.) 

V.H .F. 
Reso/11ed 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 s uggestion that the Contests 
Committee should prepare model rules for International 
V.H.F. Contests for submission to the Stresa Conference. 

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

Membership and Rcp.resen1a1ion 
Resolvl'd to receive. as a Report, the Minutes of a 

Meeting of the Membership and Representation Com­
millee 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 o r Dis­
tr ict Representative, and that in the event of a ballot 
being required, a total of 50 votes at least shall be 
cast for the candidates, fai ling which tl1e Council shall 
reserve to themselves the right to nominate a represen­
tative of their own choice. 

Ct'!I/ICS(S 

Resolved to receive. as a Report. the Minutes of a 
Meeting of the Contests Committee held on March 22. 
I 956, and to accept a recommendation concerning the 
a\~'ar~ of the. Edgw~re TroJ?hY to the Stourbridge & 
Dtstnct Radto Soctety, wmncrs of the Affiliated 
Societies' Contest. 

Consideration of three o ther recommendations dealing 
with the 1957 B.E.R.U. Contest; a new 21 -28 Mc/s 
C~>ntest. and the award of the Metcalfe Trophy to the 
wtnncr of the low power section of the latter contest 
was deferred ~ntil the next meeting to enable Member~ 
of the Council to study draft rules of ihe Contests. 
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£xhibi1ion (Home ConstruciOrs' Seclion) 
Resolved to receive, as a Report, the Minutes of a 

Meeting of the Exhibi tion (Home Constructors' Section) 
Commiuee held on April 13, 1956. 

The Chairman (Mr. Edwards) reported briefly on the 
tentative plans U1at had been made for the National 
Radio Show. 

On the recommenda t ion of the Chairman it was re­
solved to invite Messrs. J. Royle (G2WJ/T) aod G. M. C. 
Stone (G3FZL) to· serve on the Committee. 

Other Business 
The President read to the meeting a lengthy Report 

prepared by Mr. Findlay dealing with ways a nd means 
o( increasing the membership and revenue generally, 
the organization of Headquarters, technical. publications, 
etc. 1t 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 
Apri l 7, 1956. It was noted that the majority of mem­
bers present at the meeting were against the use of 
telephony during the fi rst year of a new licence and 
that the Society·s repres.entatives 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. 

Application Forms 
MEMBERS are: reminded that applications forms for 

the use of prospective Corporate and Associate 
members can be obtained on request from Head­
quarters. 

T.R.s are invited to apply for a small suppl y 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 Eastern Regional Meeting ~ 
t ro~~= ~ 
t SUNDAY, JULY r , 1956 ~ 
• • t M • t THE DRILL HALL, ~ 

• EAST ROAD, CAMBRIDGE ! 
! Programme t 
! Assemble - II a.m. ; 
t Lunch I p.m. • 
• Business Meeting 2.15 p.m. t 
! Lecture with film on " The t 
t Antennamatch " by F. Hicks- • 
• Arnold (G6MB) - 3.15 p.m. t ! Tea. followed by draw for prizes 5 p.m. t 
• • • Tickets, price 12{6 each, may be obtained (rom the t ! R.R., T. A. T. Davies ( G2All). Meadows ide, Comber ton , t 
t Cambridge, and (rom the T.R., H. Woton (G3GGJ), • 
• Arkengorthdole, New Rood, Borton, Cambridge, not t 
! loter .thon June 25, 1956. t 
t There will be an organized tour of t he colleges. • t Messrs. C. H. L. Edwards ( GSTL) and W. H. ! 
+ Matthews ( G2CD) will represent Council. ' 
! Control stations will be operating on Top Band t 
t and 144 Mc/s using the call-signs G3BK and • 
• G311T. t • • ~··~···········~~··················· 
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Marion and Gough Islands 
DEAR StR,- QSL cards confirming contacts with ZS2Mf will 

in future be issued only when a QSL card from the other 
party in the QSO is received. The ZS2M I cards will be made 
out by the department of the South African Government 
under whose control the meteorological station on Marion 
Island falls. This department has had new QSL cards printed. 
T hese arc of the folded iypc. printed in green and gold, 
and include a pictorial map of Marion Island. 

The QSL Bureau of the South African Radio League will 
distribute a ll ZS2Ml cards and will also handle all incoming 
canis for that sta tion. 

The South African Government has a lso established a 
meteorological station on Gough Island, having taken over 
the equipment of the recent expedition 10 the Island. The 
amateur call-sign allocated to the operator is ZS9AE. The 
operator is Barry Brokenshn (ex-ZS6AJ Y). 

South African Radio 
League, Cape Town. 

You.rs sincerely, 
Kt;N MITCHELL (ZSI IR). 

/ 1reside111. 

Morse Probationary Period Advocated 
DEAR StR,-5urely your Editorial comment on the letter 

from G3JJA about the abolition of the Morse probationary 
period in the April But.LETIN quite misses the point. Pro­
war amateurs may, indeed, have been allowed to use tele­
phony as soon as they received a ratliating permit but that 
was only after an unspecified period during which an .. A.A ... 
(non-radiating) licence was held. Operators were expected 
to use !Jlis period to familiarize themselves with their equip­
ment; they could generally be relied upon to radiate a 
s table signal when the full licence was received. 

Further, before the war there were perhaps a few hundred 
licensed stations, most of which were limited, i.n theory at 
least, to a maximum power of ten watts; today, in our 
present narrower bands, there arc some eight rhousaucl 
allowed to use up to 150 watts. The increase in the resultant 
mutual intcrtcrcnce is only too apparent to anyone listcmng 
on, say, 7 Mc/s-telcphony tninsmis;ions may be heard 
down to 7030 kc/s, emanating 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 easy availability of ex-Service trans­
mitters such as the T.ll54 which arc not really suitable for 
amateur use without modification; many of these transmitters 
are, however, being used unmodif"ied by newly-licensed 
operators, and their te lephony signals a rc not of the high 
standard expected from British amateurs. 

I do hope thut the Society will realise the damage that 
is being clone, and ask the G.P.O. to re-introduce a pro­
bat.ionary period again at the end of the .. trial " twelve 
months. I am supported in this view hy many others, in­
cluding. r am . pleased to say, a numhcr of operators who 
are s till in the first year of their licence. 

Yours faithfu lly. 
W tLLIAM H. 130 RI,AND {GM3EFS). 

Alexandria, Dunbartonshire. 

Editorial Nore.-Hundrcds of pre-war licensed amateurs 
never held an A.A. Licence. Prior to the war a great many 
U.K. stations were licensed to usc power well in excess of 
150 watts. In fact a number were licensed to usc up to 
500 or even 1000 watts. 

An N.F.D. Suggestion 
DEAR StR.-May I put forward lhe following sug~e.~tion 

on this the eve of another N.F.D. · 
All members taking part and attached to the winning 

station should be issued with a diploma suitably inscribed. 
r believe thi.• would hold a place of honour amongst the 

many DX awards. 
Yours faithfully, 

Bonnybridge, Stirlingshire, J. SIMPSON (GM4QV). 
Scotland. 
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Top Band Plan 
OllAR SIR.- Whilst G2BB's '' Top Band Plan " (May issue) 

seems logical on first reading there arc a number of snags 
to a ny arbitrary divis ion of the band. 
Durin~ dayh~ht hours a t weekends there is virtually no 

c.w. activit{ (at least in this area) but there is a considerable 
number o telephony stations. At night the position is 
reversed so that if we arc to make full use of our 200 kc/ s 
the time factor would have to be brought in. 

One of the delights of Top Band is that phone to c.w. 
contacts a rc quite common- how would the band plan cater 
for them? 

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

Tht•se are snags but no · doubt someone 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 
arc beset by planners in one form or another. Let us keep 
one band where the refugee from the dog fights on the higher 
frequencies may pound his brass or modulate his fina l where 
he please.~. 

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

Let us by all means encourage phone stations to operate. 
in the Loran when working c ross-town but otherwise let's 
leave 160 as it is- the only sane band of them all. 

Yours faiU1fully, 
ToLtington. nr. Bury. Lanes. JOHN E. HODGKINS (G3£JF). 

QSL Bureaux 
DEAR StR,-With reference to the remarks by your QSL 

manager on pa!!e 487 of the May issue, the reason why he 
gets only " small and infrequent " packets of cards from 
us is s1mply because they represent those few R.S.G.B. 
members--about a dozen in the last th ree years~who have 
specifically asked us to clear their cards via G2MI. 

This in itself 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 ~riti,~h Short Wave League was wound up in March. 
19)3. wtth nearly a thousand mcmhers on the register. Of 
course, we accept cards for those of them who like to retain 
their old B.S.W.L. numbers and a lso keep envelopes with 
our Bureau. We a lso accept cards one-way (or any U.K. 
amateur and for those overseas who care to keep envelopes 
with us for postal delivery. Both-way usc of BCM / QSL is. 
however. stric tly reserved for direct subscribers to Short Wal'e 
Magazine. 

No doubt you will be ~ood enough to give this letter the 
Slme publicity as Mr. Milne's misleading conjectures. 

Yours faithfully, 
AUSTIN FORSYTH (G6FO). 

Managing Editor, Shorr Wave Magavue. 

Can You Help! 
• A. Gill (H.R.S.I6221l • . ~0 A:.;hh:>' Slrcct. E:1~t Rowlin~. Ontd(c) rd, 
who wh;hc~ 10 borrow 4t m:lnual ror the R .M .E. prcsclc<.·tor coverin~ 
0.55 10 32 Mel>? e C . ll, Raitht>y <GSGI>. SchOOl l·lou,:c. Manin . Lincoln. who wishes 
10 knOW or 3 :'\UJlJlh' Of the O!d~fa.~hiQnCd large shell pOl irLo,;UifiiOr.\7 

~ilent Jkeps 
A. BARNETT (7.SIR()) 

Wlth ·dcet>- rc~rot we-recorclthc dca1h, •uddcnll' . of Mr. A. 
Aarnctt (7.S IR0). 3t the a~c of 61 years:. "Barney," ~•s he was 
known nffcctio n:ncly t<'l :111 his friend~. was a l.anc:tstrian who 
~ulc:d In Cape Town after rour yearS' $:"rvicc in the Roynt Navy 
:ts a telegraphist durinJ.,: \VC)rld \Vnr I. Later he became a wire· 
lc:-s uocra1or wi1h :m ttir-linc Oyins.: bcl'''c(·n Lunt.lon :mU the 
C:opc. 

Dccocst srmr.:uhics arc extended 10 his wire and married 
daURIHcr. . A.S.T. 

JAMF.S E. CA Tf (GSPSJ 
Members will be b'Ticvcd to hcnr of the sudtlcn death, on 

June 5. t956. o l !rome~(" Hamish ") Can. GSPS. 
An appreciation will appear in the next issue o C the Dm.LETIN. 
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Frequency Predictions for July, 1956 
PREPARED BY J. DOUGLAS KAY (G3AAE) 

BAND 
NORTH CENTRAL SOUTH S OUTH NEAR MIDDLE FAR AUSTRALIA AM ERI CA AMERICA AMERICA AFRICA EAST EAST EAST 

21 Me/ • 2000 1800 1400-2030 0800-1800 0830- 1100 1100 1000 0800 

, 
0600-0930 ll Me/• 1330--0000 0930-0030 1100-0100 0700-1900 0600-2200 0600-2100 0800-1800 1100-0100 

-
14 Me/ • ALL DAY ALL DAY 0900---0400 0630--2200 ALL DAY ALL DAY 0700-0100 1400-2300 

7 Me/• 0700 0400 0600 0200 0100 0000 1200 2000 

l.S Me/ • 0700 0400 0600 0200 0100 0000 1200 2000 

These predictions ore bond on in(orm<ltion prOY/ded by !he Entin«r-i,..Chief of the Poo< Office. All !Jines ore G.M.T. 
~«n apprvximawly May and ~ Sporadic E reflection may rHUit In short rklp condidon• on the hipr frequency bands. The 
Incidence of Sporadic E lo unpredictable but lo mort pronounced """'nd mld .day and dusk . 

Forthcoming Events 
REGIO N 1 

BlackPool (B. & 1-".A.R.S.).- Junc 26. 7.30 
p.m.. 25 Abbey Rnnd. Blaci<I)OOI. 

Bury (II.R.S.).-July 10, 8 p.m .• Geo rge Hotel. 
Kay Gardens. 

Cbuter IC. & D.A.R.S.)-Tuesdays, 7JO p .m .. 
Tarren Hut, Y.M.C.A. 

Oo•by. - Tues<la)'S, 8 pm .. o ver Go rdo n'> 
Swectsho p. St. Jo hn's Road, Waterloo. 

blo of J\lan (l.o.J\I.A.R.S.).- Junc 21. July 4 . 
IQ, 7.30 om., Manor Oues t H ouse, 48 Vic­
toria Road, Dought~ 

Lancnrtcr (L. & D.A.R.S.).- July 4, 7.30 n.m .. 
Gcon~c.:. Horcl, Torrh!hnlmc. 

U vcrpool (L. & D.A.R.S.).- Tuc.<d:tys, 8 p.m .. 
Roont "G.'' \Va \'CrlrCC Community Centre. 
Penny lane. Lh·croool, 18. 

Man<h .. ter (1\1. & D.R.S.).- July 2, 7.30 p.m .. 
Brunswicl< Hotel, l'icc.1dilly. (S.IIt.R.C.).­
Fridays, 7.45 p .m .. Lad ybarn Hous<', Maul­
dcth Road. Manchester, 14 . 

rw.,'ton (r . A.R.S.).-Wcdnc.<da )'S, 7.45 o.m .. 
48 Hi~b Succt. ofT lancaster Road. 

Rochdale (R.R. T.S.).- Fridays , 7.45 p.m., I 

s.!:tbv~~~i~~~~~~··· 8 p.m., Sea Cadets' 
Olnll), E-•planade. 

St<><~POrt (S.R.S.).- June 20, July 4, IR. 8 n.m. , 
'lllc Blossom.< Ho tt·l, Bu•to n Road. 

Warrington (W , & D.R.S.).- June 21, July 5. 
19, 7 JO p.m. , King's licod Ho tel, Winwick 
StrCCt. 

Wlrrul (W.A.R.S.).- Junc 20, July 4. 18, 7.45 
p.m., Y.~i.C.A .• Whci.MOOC Lane, Birkt'n· 
hC:Id, 

REGION 1 
Bum<loy.-June 22 (vi~l). July 13. 7.30 p.m .. 

K inR George Hotel, l'ccl Street. 
llrlldfnrd.-Junc 26. July 10, 7 .30 p.m .. Cum· 

bridge Ho use, 66 Liu lc liorton lane. 
Doncasttr.-July 10, 7.30 pm.. Y.W.C.A .. 

O cvc l:ond Street. 
Cattsbcad.- Mo ndays. 7 .JO p.m .. Mechanies' 

ln>titutc, 7 W hite hall Road. 
•luii.- June :!6, July 10 , 7.30 p .m., Ramnant 

Ho rse, Paisley Street. 
L«do.-Wc:dnesdays , 7 .30 p m . , 4 Woodhouse 

SQuare, 
1\tlddlesbrougb. - ThursdaY<. 7 JO p.m.. Jtl<' 

Walton's Boys· Oub, Fcvcrsham Suect, 
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NcwcusUe.- July 3, 7.45 p .m ., Liberal Club, 
l'iiRrlm Strcei 

l'ontdnoct.- June 21. July S, 8 o:m .. Queens 
Horcl, Tanshclf. 

Rothtrhnm.- \Vcdnesdars. 7 PJll., "Cutler's 
Ann~." \VestS:ate-. 

Sauborougb.- Tbursdays , 7.30 p.m. , B.R . Rifte 
Oub. West l'arade Road . 

Sl>tffi<ld (S.A.R.C).- Junc 27, 8 pm .. .. DoR 
dnd l'anrid<>e," TriPPCt Lane. 

Slnilb,.'llitc.-Fridal'S, 7.30 p.m., 3 Dartmouth 
Stn.'Ct. 

South Shklcb (S.S. & D.R.C). - June 27. 
7 p.m., TrinitY House Social Centre. 

'Vork.- Thursdays, 7.30 o.m.. Club Rooms. 
'V.I\.R.S., Feller Lane. 

Rlo:GION 3 
Blnnln~lwnl (Soulb).-Juh• 6. 7.30 p.m., " A " 

Commiru .. -e Room. Cadbur)· Bros .• Bouma 
ville lane. (l\f.A.R .S.).- Junc 19. 7 p.m .. 
Midland l nSiitutc. ISiadt).- June 22. July 6. 
7.45 n.m., Cburcb Bou.c. lli~th Succ1, Erd­
lngto n. 

Covcntrr.- June 22, 7 J O n.m.. Priory High 
School, Wheatley Street. (C.A. R.S.).- Junc 
25, July 9, 7 .30 o.rn., 9 Queens Ro:td . 
(Courumlds). - Wcdne$days , 5-8.30 p.m .. 
Messrs. Olurtaulds , Foley Road. 

1\l:tlvtm.-July 2, 8 p.m. , .. Foley l\m1s." 
Rtddltcb.- Junc 28, July 10, 8 p.m., " Sc<ole 

:tnd Comna--s." Birchllcld Road. 
Sollhuii.-Junc 18, 7.30 p .m .. Defence H.O .. 

Sutton 1.0<4!e, Blossond1cld Road. (No 
mceling in Jul)' .) 

Stokt.- Junc 27. 8 p .m .... lion's lkad," John 
Su-cct. H anley. 

Stourbrid~:e (St.A.R.S.).- July J. 8 nm., KinK 
f.dwnrd V I School. 

Wnl>nii.-Junc 27, July II , 8 o.rn .• Tcchni"'' 
College, llrad!ord Place. 

W olvcrhumpton.-June 18. July 2 , S p.m .. 
Ncchcll's Cottage, Stockwell End. 

RF.GION 4 
Ah,..ton. - Tuesdays , Thursdavs, 7.30 p.m. 

Sundays. IOJO a .m ., Boulton Lane. Alm s­
tOn, Dcrbys. 

Cbesttrfi<ld.-Tuesdays, 7.30 pn1., Bradbury 
Hall, Charsworlb Road. 

Dtrby (0 . & D.A.R.S.).- WcdnesdaYS, 7.30 
p.m .. Room No . 4, 119 Green L;mc. Derby. 

l lkt•tnn (1. & D.A.R.S.).- ' IliUrsdays. 7 p.m~ 
ROOm S, llkeston COIICRC ol Further F.dUCll• 
tio n, Field Road. 

lclruttr (L.R.S.).- Mondays , 7.30 nn o., Holly 
Bu<h Ho tel, llcl~rave Gate. 

l. lntoln (L.S.W.C).-July 4, 7.30 p.m .• Tech­
nia•l Colle~e. Cathedra l Street. 

lllaJHfitld (1\1. & D.A.R.S.).- No meetings In 
June. July o r AUgust . 

Nt .. ,...k.- Julr I, 7 p.m., North~rotc House. 
No rthgorc, Newark. 

Northampton (N.S.W.C). - FridaY<, 7 p.m., 
O ubroom. 8 Duke Street . 

Nottln~hnm.-Junc 15, 7.30 p .m., Stalf Can· 
teen, Cinderhill Colliery, ti'indcrhill. 

l'eterb orouglo.-July 4, 7.30 o.m., 21 H ankey 
Street, 

Rttford & Woriuop.- No mcctin~s in July or 
1\U~lL<t. 

REGION 7 
Gulldford nod Wok.fnl!. - June 24. 3 p .m .. 

Royal 1\rms Hotel. Nn nh Street. Guildlo rd . 
Soulh~at< aod Hnchl~y. - July 12. 8 n.m .. 

Am<>• School. Wilmer Way, N . l4 (no meet­
' nR In August). 

RF£10N 9 
Rrilloi.- Junc 15, July 20, 7.15 p.m., Can,•ar­

dlnc·s Restaurant, Rrlswl, I . 
Ex<tor.- July 6, 7 o.m .. Y.M.C.I\., St. David's 

Hill. 
Fulmo ulb (W .CR.C.). - Alt<·rnatc Tuc.,days , 

7 P~m . • Tcdtnical fnslitutc . 
North Do•·on.- July 5. G2FKO , 38 OoYclly 

Road. Biddo rd. 
Plrmoulb.- June 16. July 21 . 7 pm., To thill 

Community Centre, Tothill Park. K niJ<hto n 
Road. St . Jude 's. 

TorQtwY. - June 16. July 21, 7 .30 p.m .. 
Y.M.C.A., Castle Roall, 

W rstcrn·IUP<r-M:uo. - July II, 7.30 p.m. 
ll.l\ .F .A.R.S., R .A.I'. l.o cklnw. S<Jmcr.;ct . 

Vrnvii.- Wcdnesdnys, 7JO o .m .. GrOYC House, 
1•rcs1on K.oad 

R EGION 10 
Cordill. - Jul)• 9, 7.30 pm., .. The Briti.<b 

Voluntc:cr," The Ha)'CS, CardifT. 
Neolh nod Port Tulbot.-July 3, 7.30 p,m .• 

Rovol Oock Hotel, Brito n Ferry. 

REGION U 
1•\tlklrk ond Stirlin~.-July 6, 7 JO p.m .. TI1c 

l'cmPcrance Caf~. HiKh Street, Fa lkirk. 
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Regional & Club News 
Bm'toi.-Recent lectures have included " Clampcr Valve 

Protection for Tetrode Power Amplifiers ·· by D. V. New­
pQrt (G3CHW) at the May meeting while E. C. Halliday 
(G3JMY) was due to talk about "Oscilloscope Circuits and 
Applications " at the meeting on June 15. J . G. Downes 
of Pye Ltd. will give a lecture and demonstration of ·· Indus­
trial Television .. at the meeting on July 20. Slow Morse 
practice classes have been rc.~umcd by GJKPT (Kingswood) 
who wilt be pleased 10 hear from anyone intcrc.stcd in aucncl­
ing. Ho11. Secretar)•: D. F. Davies (G3RQ), 51 Theresa 
Avenue, Bishopston, Bristol 7. 

Crystal Palace & District Radio Club.- The annual con­
tc.sts for the " Ann " Cup a nd Trophy will in future take 
the form of transmiuing and rcccivmg contests on the 
high frequency amateur bands. Meetings arc held regularly 
at Windermere House, Westow Street. S.E.19. in association 
with Norwood & District R.S.G.S. Group. Ho11. Secretar)•: 
G. M. C. Stone (GJFZL). 10 Liphook Crescent, Forest 
Hill, London, S.E.23. 

East Kent Radjo Society.- Mcctings are held on Tuesdays 
at 7 p.m. in the basement of the Technical College, Long­
hurst Street, Canterbury. Prospoctive members and visitors 
are always welcome. G3JES and G3KNR have completed 
D /F sets and it is hoped to have two more completed soon. 
Ho11. Secretan•: D. Williams. Llandogo, Bridge, ncar 
Canterbury. 

Torbay Amateur Radio Society.- At the meeting on May 
19, R.S.G.B. members discussed final arr<~ngcments for N.F.O. 
and a Junk Sale was held in aid of expenses. Preliminary 
details of the " ham(est " 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 .. Torq_uay. 
Ho11. Secretary: L. H . Webber {GJGDW). 43 Lime Tree 
Walk. Newton Abbot. . . 

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

Representation 
THE following is an addition to the list of County Repre­

sentative-s published in the December. 1954, issue. 
Reaion 10-

Pembrokeshire, Cardiganshire Wld Camlllrthenshire 
Capt. G. C. Price. T.D. {GW20Pl. Bangeston Hall. 
Pembroke Dock. Pembs. 

* * • 
The following is an addition to the list of Town Repre­

sentatives published in the December. 1955. issue. 
Regio n 7- London North 

Finsbury Park Area (comprising postal areas N.J. 4. 5. 7, 
16 and 19) 

A. J. Mounon (G8QUI. 18 Baalbec Road. Highbury. N.5 

Affil iated Socie ties 
THE following arc additions to the list o( ARiliatcd 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. Stan·s. 

Newark & District Amateur Radio Society, c{o J. R. 
Clayton. 160 Wolsey Road. Newark. Notts. 
Cbanaes of Address 

Mr. G. F. Lyon, Hon. Secretary of the Sheffield Amateur 
Radio Club, has changed his addres.~ to 125 Rokeby Road. 
SheRield 5. 

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

LONDON MEMBERS' LUNCHEON CLUI 
will •nt at tho Bodford Comer Hotol, Baylor Street. 

Tottonham Court !load. 
at ll.lO p.m. on 

Fridays, July 10 and AUIUit 17, 1956. 
Tolophono table ,_,orvations to HOL 7l7l prior to day of 

luncboon. Vhltlnt amatoun ospedallr wolco••· 

Sl8 

VK/ ZL OX Contest, 1956 
THE New Zealand Association or Radio Transmitters 

and the Wireless Institute of Australia invite all radio 
amateurs to take part in the V K / ZL DX Contest to be 
held in the autumn. The Phone Section will commence 
at 10.00 G .M.T . o n October 6 and end a t 10.00 G.M.T. 
on October 7. The Telegra phy Section will a lso last for 
24 hours and will start at 10.00 G.M .T. on October 13 a nd 
finish at 10.00 G .M.T. o n October 14. 

O ne point will be scored for each contact on a specific 
band with any VK /ZL d istrict. The final score will be 
derived by multiplying the total number of contacts on 
all bands by the total number o f VK / ZL districts worked 
on a ll bands. The districts are VK I. 2. 3, 4, 5, 6. 7, 9 and 
Z LI, 2. 3, 4. Serial numbers consisting or the RSf or 
RS report roUowed by three ligures commencing with 
001 and increasing by I for each conta ct must be ex­
changed. In the Listeners· Sectio n, VK or Z L stations 
must be heard. 

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

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

GBlAWR 
THE Army Wireless Reserve Amateur Radio Society is 

operating G B3AWR near Chester on all bands from 
1.8 to 28 Mc/s until June 30. In addition, members of 

A .W.R.A.R.S. are active on Top Band with portable 
stations in North Wales and Wcstmorl.and. These stations 
usc their operators· own call-signs with GW and /P when 
necessary and include the name o f the county in which 
they are temporarily located. 

OX Listeners' Club 
BRIAN C. Smith of 9 St. Margarcts Road. Westgate-on­

Sea. Kent, is acting as United Kingdom representative 
of the new Norwegian OX Listener.~· C lub. a nd will be 
pleased to send details on rcquc.~t . 

:··································~ • • • North Eastern • • • 
; Regional Meeting ! 
t to be hcld on ! 
! SUND AY, Ja~L Y 8, rgs6 ; 

• • • THE WINDMILL HOTEL, t 
! BLOSSOM STREET, YORK t • • • • t Programme • 

! ~~:t~n~e 1.0-1.3~ ~:~: ; 
t Lecture ( To be announced) 3.30-i.30 p.m. • 
• High Tea - 5.30 p.m. t ! Draw for Prizes 6.15 p.m. t 
t Group Photo 6.30 p.m. • 
• • ! Tickets, price 8/6 each, moy be obtained from the ; 
t T.R., G. Nottingham, (G3DTA) , 23 Abbotsway, • t Muncoster, York. ! 
t An O fficial Guide will be provided to conduct ! 
• those not attending the meeting on a sight- t 
! seeing tour. Control stations will be operating t 
! on 1919-1925 kc/s and 3650 kc/s. t 
···································~ 
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There is always a fine selection of equipment at 

MINIATURE I.F. STRIPS 

Sbc 101" x 2•" ~ J" freQuency 'J.72 Mc1, , 
2 IW.92< und I EF.91 I.F, Amos. Ell91 Dlrr/ 
t\ GC'. ll1'.91 AGC ''"'"· nnd EF.91 l.imitcr. 
Circuh ~upnlicd. 
Price : (l_.t.~..: V:I I\"C$) 1/- CiiCh, ll'JSl l>::&td . 

TYPE 62A INDICATORS 
Ideal for oon•·ersloo to oscllle>­
soopes, T.V. units, etc. Con­
taining V.C.R.97. 12 VR.91 
(BF.SO), 2 VR.S4 (88.34), 3 
VR.92 (EF.SO}, 4 CV.II8 
(SP.61}. Slow-motion d lnl, IJ 
Pots and scores of useful com· 
ooncncs. Si:te: 81" x Il l" 1 

18". In wOOden packing ea,._e, 

PRIC'E: £3.0.0 Carriage 1/ 6. 

ABSORPTION WAVEMETER 
Easily ron•·encd to 2 metres Of 
70 em. in conoer·piBted metal ~ 
31" x 41" x 51" with dial cali­
bmted ().100 and 80V Neon Tube, 
Cove.m~e approx. 190-210 Meta. 
New. 6 / 6 each, oost paid. 

l -l mA MEASUREMENT 
METER 

2-3 mA movement! In ~tal case 
measuring 4!" hl&h. Ji" w•de and 
5" deep, 7 / 6 olus 21- p.p. 

MAINS POWER UNITS Type " ll4 " 
l)ouhle Smoothed 200-250V S(lc Input. 24UV I W '""' 6 .. 1 at 6 ump.< 
with Volt Meter reading Input a nd Output Vo h&BC8. Sl:te: IY" 1 JU" 
• 61" Standard lUCk Moumlng, 

PRICB: «4. 10.0. eacb, plus 7/6 carrlnRe. 

R.C.A. CROSSO VER NETWORKS 
IS ohm< 80U cycles, complete •l'ith chokes •nd oon-
de"'<rs mounted on chao;sls ~asuring 7" " 12" • • Price 18/6 

Plus 3 / 6 P.P. 

UNE TESTING METER UNIT 
WILh one o-JO mA ond one o-1oov 2!" Panel Mt'g Meters. P.O. 
Switch, 3 Panel Moun& loR. Pu;:e Holder< in SlrOn R r>Ollshcd wooden ca!'C 
with lined lid and handle. Sl>e 8" wide x 51" x 51". l'rice 15/· each. 

Plus 216 p.p. 

7he UJt:Jk-~ ~ 
! .F. AMPUFlER UNIT 

460 ~</> wuh IT4. llrnnll New and U<l\Cd 
I ull)' Scn··e~d 1n pluJ:·IO Bo\. S1tc .:!i_, x I" ' 
.S l". r•rfcc wi1h c:rcuh. 10/ .. , each. Plus I • p .p . 

MINIATURE TRANSMITniR STRIP Type 81 
N mplct<: wilh valve.• (.'V.41S (TI'I5). CV.J09 
(OV04-7). 2.-6AM6. 2.-111 .. 91 and cr)·stal. Cir­
cuu ~upplied Fn.-c w1th unu. Price £4.10.0. 
1\l\l pa:d . 

COMMAND RECEIVERS 
IC-45)..1 190-500 Kc/s. 

IC-45.f- l 3-6 MC/S 

IC-455-8 6-<1.1 Mc/ s 

Fully Valvcd-l. es.• OynnnlOtOO' (Not New). 

COMMAND TRANSMITTERS 
IC-45'-A 5.3-7 MC/S., IC-4S9-A 7-<1.1 Mc/ S, 

Fully Vah'ed- lcs; Oynamowll' (No& New). 

R.F. UNITS 

R.l·.24 20-30 Mct s. 
Vahcd. 9/ 6 each 

R .l'.2~ 411-50 Me l.• . 
Valved. t / 6 c;~ch. 

Swnchcd Tun1n:!l. 

R.F.26 51).65 Mc f,,, Vnriable Tun n•. 
Vulvcd (New and bO>c\J) 15/- each. 

P:~ckin~.t and DOSIM:c 2/· each . 

VIBRATO R PACKS ( Mallory) 
llV l npot ISOV 40 rnA Sil<: 51" x 51" x 3" 
12V Jnpot 27SV 80 rnA Si>.e 51" x 51" x 3" 

6V lnpot 275V 80 rnA Sl1e 41" x 6" x 4~" 
With harness. 

l'rice £l 17 6 eacb. 

Price £1 5 0 eacb. 

Price £1 5 0 eacb. 
Plus 3 / - p.p. 

l'ri<'C £2 each. 

Plus J / · p.p . 

Pri<'C 17/ 6 cacb. 

Price lS/- each. 

Price 35/- each. 
Plus 2 /6 p.p. 

6' ,., 12\' Vihr:uors (M:,IIory) MnnUard 4-nin 1f. c:lch. Post paid. 

A.R .• 88. Ceramic Wa fered Ran~e Switch Mscmbly, 8 wafers mounted 
o n cha.<SIS mca<urlng 9" 1 9" • 3t". Spindle lenwth 15". Price 17/ 6 

l'lU.< 21- p,p . 

----------------~~---------~~-----------------------------Make a mjnjature POCKET RADIO 
lncorpontinl hip .. Q " tt<hniqu~ wine the­
New Ferrite rod. Ma.de ponlble by simple 
C'On'f'enion of an ex ... Go ... t . Hearina Aid. 

Thl~ (.'On\(;rsion can be c..arricd out in af'lorn~i .. 
ElHUCIY 30 minute.;, 

THE COMPLETE KIT OF ,ARTS inclu\Jcs a All Components sold stp•rately : 
Type OLIO HearinH A.ld (with Crysta l m'cro- t>c:of Aid unit with ""'"'ccc £I IS 0 
phone) 1n per(ecl workinu onlcr with minb· Plastic Enr Mould l 0 
turo Clll'nhone a nd moulded CM I115Crt a !lathed : Fcrrhc ROd • • S 0 
ferrite rod. ucrmanium diOde. comooncnts, cir· Comcr.ilon ComponcnL~ • • 4 0 
cult diauram and full insuuc:tions. llaucric.< 1.5••. t :r. n'YilC n. IH) I 
l'rlce £1.6.0 (lc:s< ballcrics} pO.<t paid. JOv, 11 : 1, n·ype U. ll9) .. .f l 

-----------· IIDTE: C• l'rl•t• prlciS quoted •pply only to Ent l • nd • nd Wefts.·-------------

PROOPS 
NOTI 1 Or<le,. endlnqttlrleo te Dept. 'B ' Shop houn to.m. co 6 p.m.-Thun.: ' '-"'·to I P·• · 

OPI N A.LL DAY SATURDAY. Telephone : l.ANJham Olfl 
BROS. LTD., 52 T O TTENH A M COU RT ROAD , L ON DON, W . l 
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HilMI IIIIJ/11 111 MITCHIM 

•• 
... ~0---=~=----- f.. :.,, 

mDYSTONE 140A AC/DC Communication. receiver 
7 valves lncludinl Rf staee and BFO ... 

EDDYSTONE 750 II valve double superhet communi­

cation• receiver for AC m1ins 

EDDYSTONE UO 8 valve FM/AM tuner with self. 

£78-4-4 

contained power pack and pre-stt stu ions •. . £38-0-(1 

Theso sets aro available from stock and lull details and specifications 
will be forwardtd on rtctipt of l id. stamp. Full nna• of 
EDDYSTONE short wave componenu in stock , Cataloaue 1/-. 

HIME IIIIIJ/(J 
117 LONDON ROAD, MITCHAM, SURREY. MIT. Jll:l. 

H. WHITAKER G3SJ 
COURT ROAD, NEWTON FEARERS 

SOUTH DEVON 

Precision Crystals of all Types 

AMATEUR BANOS 
We can eive immediate delivery from stock 
of practically any frequency coverine 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 ranee 500 kc/s to 18 Mc/s 
fundamental frequencies, overtones or har­
monic li!enerators, in a wide variety of bases. 

H. WHITAKER G3SJ 
Contractors to the War Office, Air Ministry, Post Office 

and Government Departments the world over. 

A.R.B. Approved Tel.: NEWTON FERRERS 320 

S40 

This year we celebrate our 21st anniversary 
as Eddystone Specially Appointed Distributors 
being one of the first, and still actively 
engaged in supplying Britain's finest short 
wave products to discriminating autateurs 
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 to 
our clients. It is well to remember these points when 
thinking about new equipment. G2ACC 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 1/· post free. Illustrated 
brochures of Eddystone Communications receivers free on 
request. 

SOUTHERN RADIO & ELECTRICAL SUPPLIES 
Sorad Works, Redlynch, Salisbury, Wilts 

Also Bronch Shop: Market Place, Fordingbridge, Hants 

S. G. Brown provide 
Hudphones and assoc­
iated equipment for all 

~~~h~r:"fJB~!•';ent on 
request .. 

&. C5. Bro'"' 
HEADPHONES 
FOR MARINE 
EQUIPMENT 

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

Our contribution 
is a specialised 

range of reliable 
Headphones which 

provide ships' opera­
tors with the clearest 

possible reception of all 
signals-Morse or speech. 

·.11Dl4. 
SHAKESPEARE STREET, WATFORD, HERTS. 

Tele~hone : Wot(ord 724/ 
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CO-AXIAL 
SOCKETS 

OUTLET 

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 -h iri. 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{P2, and the "Belling-Lee" 
line attenuator. 

L.734JP STANDARD FRE.E. PLUGS 
L.781JP2 FRE.E. PLUG (INSULATE.D) 

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 L.734/S, 
L.6o4/ S (fixed) and L.734/J (free). 

BELLING & LEE LTD 
GREAT CAMBRIDGE ROAD. ENFIELD, HIDDX., ENGLAND 

Telephone : Enfield 3322 Telegrams : Radiobel, Enfield 

Knowledge and Proficiency BROOKES Cu;s-tats 
• • • • • 

• • • • • • • • • • • • • 

io Morse have to be worked for, but there 
is a pleasant, simple yet sure way of 
becoming a skilled W {f Operator. 
Ret~d lh~s~ extracts from stu.dems' l~tters:-

.. I bave taken tbe G.P.O. Mo~ test and oassed, and all 
cn:dlt is due to the Candler System wbicb b so stmple Yet 
acts home. My sendtna is considen:d very clear by my 
colleagues ... 

C.C.L . 
.. J was suocesslul ln passlna my G.P.O. Morse test aad bave 
heeD allocated mY Call Shm." 

D.C.M. 
"J passed tbe Pltst Class P.M.G. cumlaatloa without dlffi· 
cultY. uslai: tbc Candler Srstem." 

V.T. 
These Courses are available: 
THE SPECIAL SHORT COURSE 
For G.P.O. Morse Code test for securing 
Amateur Transmitting Licence, and for S.W.Ls . 

THE JUNIOR COURSE 
A Complete Course for the Beginner . 

THE ADVANCED COURSE 
For all who desire to increase their accuracy 
and speeds up to 20 or more w.p.m . 
S...ct for lhoo Caftdler ' lOOK OF FACTS ' 

Counes supplied on Cosh or low Monthly Payment T erm1. 

CANDLER SYSTEM CO. 
(Dept. 55) 55b ABINGDON ROAD, LONDON, W .l. 

Cond/er System Company, Denver. Co/orodo. U.S.A. 

RS.G.B. BULLETIN JUNE, 1956 

mean 
DEPENDABLE 
frequency 
control 
Illustrated Is a Type S Crystal 
unit from a ranKC covering 100 
kc/S 10 IS MC/5. 

e Block bakelite cau. 

e If" lolgh X 1,0," wide JC 
i 11 thick. 

e Two t'' dia. Dills t paced 
'fH C~ffiTtJ • 

ALL Brookes Crystals are made to exacting standards 
and close tolerances. They are available with a variety 
of bases a.nd i:n a wide ranee of frequencies. There is 
a Broolces Crystal to suit your purpose-let us have 
your enquiry now. 

Brookes Crystals Ltd. 
Suppliers to Mini11ry of Supply, Home Office. II.II.C., ecc, 
111/l TRAFALGAR· ROAD, LONDON, S.LII 
Phone: GREenwich 1828 Groms: Xtab, Groon, londoe 
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S.L 16. DRIVE RETAIL PRICE 11/ 6 
A general purpose slide rule drive for FM{V.H.F. units, 
short-wave converters, etc. Printed in three colours on 
aluminium, with a 0-100 scale and provision is made for 
individual calibrations. Travel of pointer 4iin. Scale 
plate 7in. X 4tin. Scale aperture 51in. x ltin. 
S.L.IS. DRIVE RETAIL PRICE 15/' 

A complete kit of parts for the construction of the 
Jackson S.l.15 drive, scale calibrated for the 

F.M.{V.H.F. band. 

Write for our illustrat~d Price List:-

JACKSON BROS. (LONDON) LTD. 
KINGSWAY WADDON • SURREY 

AERIAL FITTINGS 
Desiened for TV BANDS Ill & I 

Also FM RADIO AERIALS 
All flttlrtp are dlt-cut '""" hlp ~uallt)o •lumlnh.,. •11•1· 
lncludtd In our lncrtutd ran1• of lttin11 oro lnaulatora 110 
ault " H " or " In-lint " typo aorlala. masthead flttin11, ,... 
fltctor rod holders. Band Ill to Band I mut couplora. Wrilo 
lor our fully lllunrated c:uaiOIUO which c:ontalna c:onotructlon 
~intaand uaoful lormulu to holp you in makln1 your own oorial. 

s.nd 1/· P.O. to cover the cost of ~store and 
cataloeue to:-

FringevisiOD Ltd. ,hon•: 

ELCOT LANE, M.ARL.80ROUGH, WILTS. 657/1 

WANTED 
BCJ 11 AND BCJ41 

RECEIVERS 

We will pay £25 each for 
above in good condition 

P.C .A. RADIO 
BEAVOR LANE. HAMMERSMITH, LONDON, W.6. 

Telephone; RIVerside 8C06t 7 

COURSES FOR RADIO AMATEURS EXAMS AND P.M.G. 1st & 2nd 

541 

CLASS CERTIFICATES (THEORY). ALSO GENERAL COURSES FOR S.W. LISTENERS 

Take our special postal courses which have been 

written by experts both In these subjects and in 

modern methods of postal instruction. E.M.I. 
INSTITUTES are part of a world-wide elec­
tronics organisation, and many former students 

testify that our tuition was invaluable in ensuring 

their success in examinations. 

: 
To E.M.I.INSTITUTES, Dept. 21 R. -43 Grove Park Rd .• London, W.-4. 

Subjec·t(s.) of interest .... .. ..... . .. .... ..... ... ....... .. ... ................. .... ... ....... . . 

Name .... .... . ..... . ..... ..... ... . ... ... .. . .. u .. . .......... ................ . , ••••••••••••• • ••• 

Addren 

Juno 

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 
2 valve receiver. This 
equipment is supplied 
upon enrolment, and 

remains your property. 

E.M.I. 
INSTITUTES 

An educatlqmJI orronisotion sen·inr the £.M.I. Croup or 
Componles which include .. HIS MASTER'S VOIC£ ", 

MAACONIPHaN£. ETC. 

I.C.<43 
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For Your Bookshelf and Shack ••• 
R.S.G.B. PUBLICATIONS 

A Guide to Amateur Radio (Sixth Edition) 
Price l/6 (by post l/10) 

R.S.G.B. Amateur Radio Call Book 
Price l/6 (by post l/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 purchue the set of 

four booklets for 4/ 6 (post paid) 

AMERICAN PUBLICATIONS 
Ord~n lor tire following A.mer/CQn oublicatlom con only b~ 
acceoud f rom usid~ttts in Ore United K ingdom and British 
Emvire. Pricu quoud /11(:/ud~ cost of postag~ and oacking. 

*Radio Amateur's Handbook 32/-
(A..R.R.L.) 

•Mobile Manual for Radio Amateurs -
(A.R.R.L.) 

*Antenna Book, 7th Edition­
(A .R .RL.) 

*Radio Amateurs' Mobile Handbook -
(Cowa~r Publishing Corptr.) 

*Single Sideband for the Amateur 
(A.R .RL.J 

*Single Sideband Techniques 
(Cowarr Publishing Corptl.) 

*Hints and Kinks (Volume V) -
(A.R.R.L.) 

*Course in Radio Fundamentals -
(A.R.R .L .) 

*How to become a Radio Amateur 
(A.R.RL.) 

24/ 6 

19/-

18/ -

14/-

ll/-

10/-

10/-

4/6 

*Learning the Radiotelegraph Code 4/6 
(A.R.R.L.) 

QST (A.R.R.L.) Yearly Subscription 36/-
CQ (Cowan Publishing Corp11.) Yearly 

Subscription - 44/-
• UsiUIIIY ava/labl< from stock. All pr/c~ for Amufcan 

publications DI~ subi~ct to t:lltnatlon without nolle~. 

R.S.G.B. MEMBERS ONLY 
Society Tie (all silk) -
Blazer Badge 
Car Badge ( R.S.G.B. Emblem ) 
Car Badge ( R.S.G.B. Emblem with Call· 

sign) ( S characters )t -
Car Badge (De Luxe Type )t -
Call-sign Lapel Badges (5 characters)t 
Rubbe r Stamp ( R.S.G.B. Emblem) 
Stereo Block ( R.S.G.B. Emblem) 
Miniature Pennants ( R.S.G.B.) 

10" lone for bicycle 
12" long for car -

Headed Notepaper ( R.S.G.B.) per 100 
sheets 

t D.tlvery 3..$ weeks. 

MISCELLANEOUS ITEMS 

16/6 
7/­
S/-

6/6 
17/6 
6/-
7/6 
5/6 

5/9 
6/9 

6/6 

Two Metre Zone Map - 6cl. 
R.A.E.N. Messaee Pads 2/3 
Loe Books (Webbs')- 4/-
Great Circle Map (Webbs') 4/6 

A./I prices include postaKe unle&& otherwi&e &tated. 

R.S.G.I. Sales Dept., New Ruskin House, 
Little Russell Street, London, W .C.1. 

RS.G.B. BULLETIN JUNE, 19S6 

EXCHANGE AND MART SECTION 
ADVERTISEMENT RATES. Members' Private Advertise­
ments ld. per word, minimum charge 3s. (All capitals. 6d. 
per word, minimum charge 9/ ·). Trade Advertisements 
6cl. per word, minimum charge 9s. (All capitals 1/- per 
word, minimum charge 18/-). Write clearly. No respon­
sibility acce pted for errors. Use of Box number ls. 6d. 
extra. Send copy and remittance to National Publicity 
Co., Ltd., 36-37 Upper Thames Street, London, E.C.4, by 
2lnd of month preceding date of issue. 

ALL valves IOOf-cr cent. 829 and base. 40/ -. 6C5gt (2), 2/ 6 
Joe. Q575/40. 4 -. 6SJ7m, 2/ -. 6AC7m (3}, 6/- lot. 6SK 7gt 
(4), 7/6 lol. 6SH7gt, 2/ -. 6SH7m (9), 10/ - lot. 6J6 (2), 67-
lol. 6C8G, 2/ -. U24. 2/ 6. VRJ05/ 30 (2), 5/ - each. J2SK7m 
(2), 5(.- lot. 6J7m (2). 5/- lot. Del 20 (10), 10/- lot. 955 (6), 
1!5/- ot. 956 (2), 5/- lot. 125R7m, 3/-. S fV/ 280/40, 7/6. 
Meters J().Q.JOmA 2! in. F., 5/-. 0.30 m.A 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. Eddystone trans­
mitter condensers Type 137 Split stator 60pF per section. 
2,000 V R.M.S. (2), 12/ - each. Buyers to collect below; 
Rack 6 ft 6 in. high on castors takes 7 standard panels and 
chassis. £2. VCR140 and mask, 12/-. Cbokcs 8H 250mA 
(2), 5/ - each. 201-1 250m.A. 5/-. Sephton, 16 Bloemfontein 
Avenue. Shepherds Bush, London, W.l2. (36 
AMATEUR moving QTH has the following high class gear 
for disposal :- AR88LF, £45. HRO 9 coils untoucbed cveo 
with a screwdriver. £30. American all band transmitter made 
for the amateur, JSOW phone; cw built in scope and aerial 
tuner. only £65. Webster wire recorder. £15. 348R receiver 
fitted · S/meter, £15. American UHF signal generators 22/ 330 
Mc/s with mod. and carrier level meters. £35. Another I 5/230 
Mc/s with one band TV wave lengths. £15. 82 Walsall Road. 
Aldredge, Staffs. (39 
BARGAIN 20 metre transmitter v.f.o. 6C4 doubler 
6AKS buffer QV03/12 p.a. QV06/20 SOW input housed in 
a G4BI cahinet with a 19in. panel. £3. Modulator, line up 
6SJ7. 6JS 12AU7 (clipper) 6K6 into pair 162S in A.B.2. 
driver transformer is Woden DTl mod. transformer UM2 
housed in a TU5B cabinet, £6 : no power supplies. Meters 
at 5/-; 5mA 2 in. sq. SOmA 2 in. sq. J5mA 2 in. round. 
200mA 21in. round. Valves at 7/ 6; 8012 (four) EM34 (one). 
S/- 1625 (six). Labgcar S band p.a. coil turret, £1. Eddystone 
full vision dial, 10/ -. Labgcar wide band coupler 3.5 Mc/s, 
7/6. Labgear p.a. r.f. choke. 5/-. Post ext"!:. P. Carter. 
51 Sundew Avenue, Shepherds Bush, London, w.l2. (34 
COMMAND receiver medium wave .5-1.5-Mc/s~l2V, 
£3.JS.O. 12V Dynamotor 15/- Ideal car radio. Rotary con­
verter (19 set) 12V in 27SV JIOmA, and 500V, SOmA out 
(British), £3. Goodmans m/c microphone Z33. Brand new 
origina l box, £3.10.0. QV06/20 (2), 2S/- each; 6AG7, 6V6M, 
9/- each. All brand new boxes. G3AlZ, I 57 Wanstead Park 
Road, IIford. (31 
EDDYSTONE S640 wanted for Bury Radio Society. Rea­
sonable price paid. C/o G3EJF, 24 Beryl Avenue, Totting­
ton, Bury, Lanes. (38 
FOR SALE. Hallicraftcrs S27 AM/FM /CW 28-145 Mc/s~ 
BRT 400E as new. AR88F. 1392D and 234 Power Unit. 
Panadaptor b)' Panoramic Radio Corpora tio n New York 
Model SA l /TIOO. 5"' Tube 230 V.A.C. 4S0-470 kc/s I.F. 
I 50 W. Transmitter 4 Band 8!3 P.A. W.B. Couplers less 
V.F.O. and power supplies. Could arrange delivery. 
B.R.S.20878, 25 Russell Avenue, Sprowston, Norwich. (1.7 
FOR SALE. Pa.nda PR I2ilvrilieropbone ARSSLF. Both 
with spare valves, handbooks. 65 other valves e"cellent con­
dition, £140 or nearest offer. John Bain, GM3KAI, Reston, 
Bcrwickshire. (28 
FOR SALE. Avo No. 7 as new £12.1 0.0; also High Resist­
ance Avo, £10. Brand new Wolf t in. Electric Drill, £S 
plus 2/6 carriage. O'Brien, 18 St. Helens Road, Dorchester, 
Dorset. (37 
FOR SALE. BULLETIN Vols. 24-29, very reasonable, Single 
vols. or the lot. P. Woollett, How Green Farm, Edenbridge, 
Kent , Four Elms 276. (43 

(Conrinu•d on page S44) 

54) 



EXCHANGE AND MART SECTION (Contd.) 

HRO complete good condition, £22 ono. G3KCA~ " Black­
wei~" Brook Lane, Sarisbury, Hants. Tel.: LocKS Heath 
~~ ~ 
METAL W. ORK.-All types cabinets, chassts, racks, etc., to 
your own specifications. Philpott's Metal Works, Ltd. (G4B~).1 
Chapman Street, Loughborough. (YY 
MORECAMBE holiday. Overlooking Bay and Lake dis­
trict mountains, Ham Shack. Write brochure. G 3AEP, 
" Pemclilfe," Drewton Avenue, Sa.ndylands, Moreeambe. (962 
PATENTS and Trade Maries. Handbooks and advice free. 
Kings Patent Agency, Ltd. (B. T. King, G5TA, Mem. 
R.S.O .B. Reg. Pat. Agent), 146A Queen Victoria Str~ 
London, E .C.4. Phone : City 6161. 50 years' refs. (Y!I 
QSLs and log book (P.M.G. approved). Samples free. State 
whether G or B.R .S. Atkinson Bros., Printers, Eiland. (400 
RCA c~mmunication receiver. Mod AR88 and SJ>eaker. Best 
offer £60 or over. Phone Manchester RUS 3155 or write 
Box 46~ National Publicity Co., Ltd., 36-37 Upper Thames 
Street, LOndon, E.C.4. ___ _ __ (46 
SALE. ZCI with vibrator pack, £8. Receiver MCRI, £~. 
Double superhet receiver 480 kc/ s to 30 Mc/ s, £17. Electnc 
Hawaiian guitar with a.c./d.c. amplifier, £20. G2HDU, 1<10 
High Street, Shocburyncss, Essex. __ _ _ _ _ (47 
SiGNAL Generator All-wave, 120 kc/ s- 84 Mc/ s. A.C. 
mains 200/250V. Unused, £3. Langdale, 18 Buckley Avenue, 
Leeds, II. (32 
TWO metre transmilter. SCR22. 2 crystals. handbook, 3 el. 
beam power pack. H .V./ Bia; rack, 2 metre converter. £13. 
10 metre converter, 30/ -. GoBZ, 142 Wok.ing Road, Guild­
ford. (44 
U.S.A. equipment for sale. MILLEN 90800- Transmitter/ 
Exciter 50 watts~ £7. TRIPLETl. • Signal Generator 100 kc/s 
to 120 Mcfs .t20. HRO Senior, 4 Bandsprcad coils no 
power supply

1 
_£15. PHJLCO BC221AE stabilised power 

supply, £25. MICRO MATCH original Jones Type MM.l . 
£3. INDUSTRIAL ELECTRONICS Oscilloscope Type 
12008 , £15. BC453, 10/-. METERS: 3i in. (}.500 micro­
amps, 15/ -; (}.15V AC. 5/ -; (}.JOOV Ml, 5/ -: 2 in. all. at 
5/ -· (}..5 amps R F, (}.2 amps RF (}.3 amps RF, (}.5 M1lls, 
(}.100 Mills. (}.150 Mills. ().300 V. VALVES: all at 5/-. 
EF37, EF41, EL42, .5W4~,..6J56 6L6m, 6SK7, 6SQ7, SP61. 
Z62, 7 17A, 807. TRANSF RMERS: T hermidor 620V 
225 Mills with IOH Choke to match, 30/-, Parmeko 620V 
200 Mills-375V 250 Mills, etc. with 5V 3A Twice £1. 
Elstone 6.3V or 4VGT 12 amps, £1. Woden 12H 150 Mills, 
I 0/-. Line transf ormcrs 5000 ohms to 200/500 ohms, 5/-. 
Paper condensers all at .5/ - each, 41'F IOOOV. 61'F 500V. 
8PF 350V. Aerial Prop Pitch Motor with two Selsyns and 
JOV transformer, £8 the Jot. Buyer collects Walton-on-Thamel; 
or Brentford or carriage forward on heavy items. G3DOG, 
G reemleeves, Silverdale Avenue, Walton-on-Thames. (42 
WANTED BC610 Hallicraiters, E.T.4336 transmitters, and 
spare parts COT same. Best prices. P.C.A. Radio, Beavor 
Lane, Hammersmith, W.6. (626 
WANTED : HRO coils, receivers, power paclcs, AR88Ds, 
ARSSLPa, SX28s, BC348s, AR17s, and many other type& 
also laboratorr test equipment and R54/ APR4j. TN17, TNIS 
and TN19 uruts. Details please to R. T. & . Semce 254 
Grove Green Road. Leytonstono. London. E.l I (LEY 4986). 
WANTED o ne or more 813 valves, full particulars please to 
G8JO, 22 Pembroke Terrace, South Shields, Co. Durham. (29 
WANTED. H.1Lo -:-AR88 orSX28 receiver. Also H.R .O. 
Coils. Particulars to Howell , 40 Streatfield Road. Kenton. 
Harrow, Middlesex, . (35 
ZOOAD selling up! post-expedition, pre-national service, XYL 
pending. AISQ sel ing AR88s, CRIOO, BC348, BC221, VRL 
and over two tons of good gear. Lists published shortly send 
enquiries to OW3HEU. 97 Ruabon Road, Wrexham. (33 
75 wau transmitter Mk.lll (Pi-output) (3.5-28 MfJs), Com· 
panion 60 watt modulator, bandSWltched A.T. . with 2 
meters, 2i" scope. All built by G5RV in separate B/crackle 
cabinets. 3 Power SU{lpUes excitor, modulators, p.a. and bias, 
a ll choke inputs~,. ,all m separate B/ crackle cabinet$. 7 unit$. 
£50. Box 30, Nationa l Publicity Co. Ltd. , 36/37 Upper 
Thnmes Street, London, E.C.4. (30 

314 Valve Tester with manual, mint condition, £6 carriage 
paid. Horrocks, G2FLP, Biddulph Road, Congleton; 
Cheshire. Tel. : 258. (4:> 

APPOINTMENTS SECTION 
Situatioae V acaat 

ENGINEER-in-CHARGE. BROADCASTING SERVICE, 
NICOSIA, required by Government of CY~RUS( on contract 
for two years in lirst instance. Salary in sea e (including: 
overseas allowance and pr~!Jt temporary allowance of l.lt 
per cent of salary) £1,480 nsmg to £1,789 a year. Gratutty 
at rate of £150 a year. Free passages. Liberal leave on full 
salary. Candidates, prcfcrJbly between 25 and 35 should have 
sound theoretical knowledge and practical experience of 
operation and maintenance of MF broadeast transmitters and 
aerial systems and be able to control and supervise junior 
stall. Write to the Crown Agents, 4 Millbank., London, 
S.W.l. State age, name in block letters, full qualifications 
and experience and quote M2C/ 41601 / RC.;;. ""'--.-.....-r;:--;orrc......­
SlERRA LEONE GOVER NMENT POSTS 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 
smtuity at rate £100/£150 a year. Salary scales (including 
Expatnation Pay) as indicated. Commencing salary accord­
ing to qualificauon.~ and experience. Outfit allowance, £60. 
Free passages for officer and wife. Free J)llssagcs for two 
children under age 19 or grant up to £150 annually for main­
tenance in U.K. Liberal leave on full ~lary. Candidates 
should be experienced MF., HF .. VHF., VHF/ OF and 
ancillary equipment. Preference for C. & G. Cert. in Radio. 
SIGNALS OFFICER (AERADIO) M2Cf41718/RC. Salary 
scale under terms (a) .£1 .272 rising to £ ,442 a year or (b) 
£1 376 rising to £1 ,S58 a year, Candidates should possess 
P.M.G. 1st Cla.o;s Cert. or eguiv. and should be able to 
control staff and organise traA1c schedules. 
ASSISTANT SIGNALS OFFI.CER (AERADIO) (M2C/ 
41719/RC). Salary scale under terms (a) £797 rismg to 
£1.257 a year or (b) £859 rising to £1,359 a year. Candi. 
dates should posses.~ P.M.G. Cert. or equiv. Write to the 
Crown Agent$, 4 Millbank, London, S.W.J. State age.

1 name in block. letters, full qualifications and experience ana 
quote the reference numbers shown against the post applied 
for. (40 
WIRELESS STATION SUPER INTENDENT required for the 
POSTS AND TELECOMMUNICATIONS DEPARTMENT, 
GOLD COAST LOCAL C IVIL SERVICE, for two tours 
of 18 to ~ 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 preferably 
have served an apprenticeship in electrical or radio engin­
eering and have had five years subsequent experience in the 
manufacture. installation or maintenance ol radio equip­
equipment. ·Candidates also eligible for consideration with 
at least eight 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 Unk systems; H.P. communication system; F rcqency 
shift keying and teleprinter maintenance; V.H.F. and H.F. 
Cathode Ray direction finding ; manufacture of light en~tin­
cering projects; Diesel Engine Generation. C. & G. Fmal 
Cert. in Telecommunications (Radio) an advantage. Write to 
tho Crown Agents, 4 Millbank.. London, S.W.I. State age 
name in block Jette~ full qualifications and experience and 
quote M2C/29100/ R<.... 

:··········· ·· ······ ················ ! Thircy-thlrd Edition 1956 t 
! The Radio Amateur's Handbook ; 
! (Wblishe<l by tho AmeriCDn Fladlo k lay leorue) t 
! Big • • • Revised • • • Complete .. • • ; 
t lmmodi:ac. delivery from R..S.G.B, Hndquacton, price 32/ · • t pose paid. See review on pare +41 , April iuuo. ! .•.•.•.•.•.•.•...•.•.•.•.•.. .•...•. ~ 
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Communication Receivers etc. 
National NC-1 OO. XA, in perfect condition with original 

Nuional speo~ktr in ftlttd mec.al c~bintt .... 
H~llicnftt'n S.l7 U.H.F. rtcttvt n 
Hallicraften S.l6 ditto 
Panor;t~mic Adapurs for us·~· wich'" Halii~rah;~; s_i.'j 

HR
00 ~~!ivors ·~;.H.i.i~ fr~;;, t io' uc'h.' Coii; from 
30/- • •ch. 

us 
£40 
£SO 

£ SO 

HRO Senior rcu·iver with powe r puk. ten coils 
incl udint fin b•ndsprud coils ( 10. IS. 20, 40 1nd 
80 me~r•s ). toul coveroce from SO Kc/ s. to 430 
Kc/ s, •nd from 480 Kc/ s. to )0 Mc/ s .. •II com. 
pluely overhouled ond olianed oo . oo • £H 7 

Any HI(O Item sold sepororely, send rodoy for our 
complete lise. 
Tht famous American 8C .• 639· A r«.tivu, covering I 00 

to ISO Mc/s. oo • oo• oo• oo• ooo 

Seu of Te-n Marconi Inductors housed in hJrdwood 

1s'X~', o'O,~k 2"~o;.'.:. . 0i~H~· 2.1s~H . ~·:J'~;.,~:· 7~ 
ne w condition u a fraction of actual price. per stt 

Marconi " Q " Me ter, type TF.Jl9, reconditioned 
Cossol"' Double Beam Osc illoscopes. rt!Conditi '"I ned 

throughout. Modo! 33J9, US .. ch. Model 339. 
£4S each, 

Advance Signal Generators, Typo Q . l ( 7.5.250 Mc/s) 
Type E.l (I 00 kc/s.J 00 Mc/s) oo • oo . .. . 

A "to Model 7 mulri .. ranf e meters. . . • .. . . .. 
Simpson (U.S.A.) Mode 160, ditto, 20.000 ohms per 

vol t ..• ... •.. .. . . •• ... ... 
Collaro Transcription Unit. Modo! 1010, with long >rm 

turnover hc~d. 1s new . . . . . , 
Midget MCR 1 receiver and power p3ck 
Taylor O scilloscopo model 30 

Corrloge Is extro on oil hems. 

£IS 

(5 
Ll$0 

us 
n o 
£IS 

£12 

£12 10 
£7 

£10 

SPECIAL OFFER ! VALVES ! 6V6G, 2 l or 7/ 3. 6V6GT, 2 o• 10, 3. 
postage paid· 

Your volo;e requlrem onu ore cordially Invited . 
We require a quantity of metal type SZ4 valv~:s. un you h~:lp us! 

RADIO TELEVISION & INSTRUMENT SERVICE 
2$4 GROVE GREEN ROAD, LEYTONSTONE, LONDON, E.ll . 
;;;;;;;;;;;;;;;;;;;;;;;;:; T elephone: LEY tonstone 49U ;;;;;;;;;;;;;;;;;;;;;;;;; 

SMITH'S of EDGWARE ROAD 
C>n supply • lull f1nge ol 4-sided Blonk C hossis ol 
hud aluminium of tht-ir own manubctur~:. 

16 Gauc• h. If. 

SIZ~ t1n) Pt~ce s,.. tm) Pr~ce St:el•nl Prrcc S1z.e (m} Pncc 
6 x 4 x2 4/ 6 9x 8x l i 7/) l)x 8xl j 8/9 1Sxl0x2j 10/ 6 
7 xS xl S/- 10x8x2j 7 / 6 12x 9x2 8/11 

17xl0x2! 11/ 3 8 j x S jx2 S/ 6 llxSxl 7 / 9 14x 7x3 9 /-
10 x4 xl j 6/- 12x7x2j 7/ 11 lhl0x2 j 9 / 9 17x 9x) 11/ 9 
9 X 7 X 2 6 / 6 II x8x2 8 /- l4xl0x2 10/-

12 ><4 x2! 6/ 6 IOx h ) 8 / 6 12xl0d 10/) 17xl0xl 12/ 6 
Other ~ •us pro toto plus l 6. Keep th•l list ror rererence. 

Panels cut to any site '4/ · pf:r sq. h . Jnd pro rota. Special d1scounts fo,.. 
qu;antiti~s of the above. Prices •nclude poJtil&:t ~nd packing (U.K. only). 

H. L. SMITH & CO. LTD. 
Component Spedotisu Jinct btDadcostmt storte4 

187/ 189 EOGWARE ROAD LONDON W1 

-------- Telephone Paddinc ton 5891 --------

WANTED URGENTL1' 

Exceptional Prices Paid for 
BC2.2.1 

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.C:l 

ii i 

IDDYSTONI 

<..o>h Pflces ond SJ)e:Ciol Cred1r Terms. 

Model C .. h Price 
820 ()8 0 0 
840A £55 0 0 
750 £78 0 0 
680X £120 0 0 

Oeposit 
£4 • • 
£6 • 4 
(9 1 0 

£14 0 0 

Communication 

RICIIYIRS 
840A illuurued 

8 Monthly 
p1ym~:nts o f 

£4 •• 
L6 • 4 
£9 l 0 

£14 0 0 
Corucre f'Gtd Per possenter train. 

Mod• I 840A. Is for A. C. or O.C. II 0/250 V makina it upeci• lly suit­
obi• for univernl use. 750 and 680X 110/240 V A.C. The vory 
l>rae tunina dl•h are clurly marked with band spread louinr. Silky 
llt .u driven ftywhe~:l loaded tunina: mtthanism. These seu are the 
c.hoice of the disurnine professional and amateur users.. Ducriptlve 
lot•r•ture ahdly forwarded, Lotest Eddystone Componont C•uloauo 1/-. 

The 
Eddystone 

Specialists 

55 COUNTY ROAD , L I V ERPOOL , 4 
Telej>/lone : AJNTREE I HS ESTAJI. 1935 

lnnch Addrtll s MARKET CROSS, OIIMSKIRK 

R.S.G.B. BULLETIN 
(Published mid-monthly) 

Display Advertisement Rates 
FULL PAGE 

Type Aru : 8 in. X 61 in, 

HALF PAGE 
Type Area : Acrou li in. X 6! in. 

Upright 8 in. X 3 in. 
QUARTER PAGE 

Typo Are• : 31 in. X ) In 

EIGHTH PAGE oo. 

Type Area : II in. X ) in. 

£20: 0 :0 
£10: 0:0 

£5: 0:0 
£2: 10:0 

Rates for insets, Special Positions and 2-Colour 
Advertisements for Front a nd Back Covers, 

quote d on request. 
D .. te lo• Copy a nd Blocks Is t he Und of month precedin1 
date o f iuue or 6 dayt ear lier lf proofs are required . 

All blocks must be supplied mounted. 
Screen : Cover positions 120. Text page.s 100. 

A ll Communications t o : 

Horace Freeman, Advertisement Manager, 
R.S.G.B. Publications 

NATIONAL PUBLICITY CO., LTD. 
36-37 UPPER T HAM ES ST., LONDON, E.C.4 

T elephone : Central 047).6 

l,n nu.-d an <ir~:u Ortta ln fo1 i~kAOIO S0CIE1Y OF G JU·:AT BKIIAI N . Ne._, Ku,~m l htU"oC, l 111le Ku,'-CII St.. r :;;i'don. \V.C. I-. ­
by l liC Haycock PreS>, ltd ., Lo ndon, S.E.S 
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G2AK TDIS l\lftNTII~S BARGAINS G2AK 

THERE IS NO EXCUSE NOW 

for not being on phone or for not 

having a nice clear signal. 

* 
CRYSTAL HAND 

MI CROP HONES 

As illustrated, in 

silver hammer case 

with polished grille, 

handle and 4-feet of 

screened lead. 

ONLY 21 /­
Post poid 

NO C.O.D. UNDER £1. 

EDDYSTONE, WODEN, RAYI .. ART, AVO, 

COPPER WIRE: I ~G. H/D 140ft .. 17/-: 70ft .. 
8 / 6. Pose and p>ckin~ 2 1·. Other lenRth• pro rota. 
Stranded 7/2S. 140ft 10/-, 70ft 5/-, poscage 
>nd p.cking 2/-. 
RACK MOUNTING PANELS: 19in. x 5\in .. 
7in., 8 j in., or I 0! in.. black crack!~ finish, 
S/9, 6f6, 7/6, 9/- re•pectively, pome• >nd 
packinR 2/-. 
ABSORPTION WAVEMETERS: 3.00 to JS.OO 
Me/• in 3 Switched Bands. 3.S. 7 , 14 , 21 •nd 
28 Mc/s H:am B:~nds m;arked on suit. Com. 
p lete w ith indic~tor bulb. A MUST for any 
H• m •hack. Only IS/- .,ch. P. & P. I/· 
HEAVY DUTY L.F. CHOKE~. fully potted: 
JOH JOOmA ISO onms (we•gut 1"110.) . t"rloL.C: 

13/6. 20H 126mA 100 ohm• (we:ght l~lb.). 
Price 15/6. 30H I SOmA ISO ohms (weight 
I Sib. ) . Price 17 { 6. Cu. and Pocking J/- ooch. 
CERAMIC FORMERS, 2 l'' x 1!" . Ide>! for 
V.F.O. or turreu. 1/9 each or 17/6 doz. 
TWIN FEEDER: 300 ohm twin ribbon feeder. 
>imilar. K2S 6d. por yard. KJSB Telcon 
(round), 1/6 per yord. Post on above feeder 
and cable I /6 any length. 
POWER UNITS in Block Metal Case. With 
input and Output •ockeu. For 200/260 V 
50 C input. Output 200/250 V 60/80 mA. 
Fully Smoothed and fu•ed. Al•o eive• 31 V 
,3 A DC and 6.3 V 3 A AC fitted with 6X5 
rectifier. 50/- ftach. Carriaae paid. 
HRO COILS 50/100 kc/• 20/-, 100/200 
kc/s 25/-. 

AIR SPACED COAX ISO!!, very low lou 
( LiH 3/11 ft) 20 yard coils only. £1 per 
coil. Post free. 

THIS MONTH 'S SPECIAL: For the new mobile. 
12 V miniature roury tr-ansformers. Output 
360/310V, 30mA c.c.s. or 70mA i.c.o.s. Only 
4 \ in. x 2 \in. overall. Only 21/- each or £2 
for 2. Po>t and p>ekine 2/ . . 

Don' t miss these Bargains 
CONDENSERS T.C.C. New. Type Ill , 8p.F 
I OOOV d.c. wk'g. Li>t over £3. OUR 
PRICE, 10/6; a l>o 8p f 600V trop. 750V 
normal. New ex.WD >tock: ONLY 5/6 
each. P. and P. 
PI CIRCUIT OUTPUT TUNING CON­
DENSERS. Made by E. F. )ohn•on Co .• 
U. S.A. Max. cap. SOOpF I.SOOV rating. 
Ceramic insulation. size S" long x 2 1' 4

11 

wide x 2 ,L~ '' high. cxcludin~ spindle pro· 
jection. Our price only lSJ. post free. 
HEAVY DUTY SHADED POLE MOTORS. 
Totally enclosed. M;~de for p rofessional 
tape deck. Very limited quantity. Only 3Sf. 
e>eh, p, and p. 2/-. 

PLEASE PRINT YOUR NAME AND ADDRESS. 

etc., COMPONENTS AND A GOOD RANGE OF COMMUNICATION RECEIVERS ALWAYS 
AVAILABLE. 

CHAS. H. YOUNG, LTD. MAIL ORDERS TO Dept '8', 101 HOLLOWAY HEAD, BIRMINGHAM 
All CAllERS TO Ito DALE END, BIRMINGHAM 

Midland 3251 
Central 163S 

Quality Electronic Equipment All Guaranteed 
REatVERS In otoclt 

EDDYSTONE 640 1.1-30 Mt'/<. A< new. 

74n 550 kc{s-32 Me l < ... 
750 550 kc/ <-32 Mc/ s ... 

F.I>DV'iTONE (,~0 
r>SOX ... 

R(;A AR77E 550 kc is-JZ ~IC/< 
AH SSO antl l )' I')C: IF, from 

£22 )0 0 
... £30 
... £48 

... £65 
... £85 

£35 
£50 

H1\~Blo\ULUND IIC)IZ9X ... ... £85 
Super pro., cnmplc1c whh nuwcr surmh £38 

11o\1 .• 1.1C.l!,\FH: IIS 
S.~~ !I .C'.fd.C. 5)(} kC' s-32 :-..•1<=/ :. 
S>e4 55u kc ·,- .u i\·tC'/ ' 
S20R .. .. . . .. 
SX:!S 550 kcl s ·42 ~tc , 
SX7 1 550 ke;,-J2 Mc ts ... 

£20 
.OS 

.. £28 
HS 
£85 

KAOIOVIS tON Comnmnth.:r D o uble 
Sup~~..:rll¢1 ... £40 

IJA,\ 1Ut\N DEit rc<.'Ci\'CI 1.2- 30 Mc j s, £17 10 

UME W 550 kc/s-32 Mel <. As new ... £30 
ZI·:NI·n t Tr;•n~tt("(·ank batl .·tn;,jns reccl\'Crs £23 

i'o'ATIO;-.;At, NC 17.l. ~50 kc j<-30 
M(' l5. NE\V, with m;uC"hin~ c;:rx.·ttkt•r £100 

11.\~IMARLUNf) HQ 129, as N EW £75 

MAHUAU fur the followin~ rccchcrs: 
ARSSLO-n. ,\I07E, R 107. llallicraher> . .SX24. 
SX:!S . S20R , S20, H2. Tram.miuer / RriTi\'cr. 
110 120, IIRO , Junior :tnd .Senio r , (1.7.6 each. 
Se1 of m ain Ui:JI, llantlsnr·c.·uJ anll n:trnc pl:Ht' 
for AR~SD, £1.10. seo o ! ohrcc. 

UNI VEIISA.L 

TEST EQUIPMEN1 

FERRANTI A.C./D.C. TEST METERS 
P1,tkct ~i1c. Ctunnlc.•lt' fn r:l<;(': :md rested. O hmo;:, 
Vo lls, ,\-Jilliamps_ ' ' sniu. £4.17.6 plus J/6 
post:uw . 
AVO volt:u:c r:aru:.c: c:-.:tcndcr;~> f~,.,r AVO m odel 
.tO. Un w 4~00V. New in ho x, 5 / f• llOSI n:.id. 

TAYLOR TYPE 82 
A .c . •c.J.c. Uni\'cr-.::.tl IC"I lllL' LCr:+-. ('c1rnplc tc 111 
wood hos. (lin. l\C::tlc, 50()()V, Rcsb1:111CC Me~-:. 
lln t-\ - IA I,OCIO \HUll" per \'olt £7.15.0 each , 
AVO nint -nin cuuph:r:s ... 7 /li c:tch 
1·222A Sh.:n:e l (icncnllllr' lltlV :t.<' S· l~ l\h.' '·· 
JSO.:Uo :\lc :'~ .. ( 12, 10.0 rach r lu" c. , rri:e~ ... to. -. 
,\ VO m ttd c:l 7 ... (IS 
,\ V() model 40 £12 10 
,\ VO wit.h.! r:111~c-:o;i!.!11al 1!cncra10r £23 
;\ VO c k ctrvnic: tc"t meter .. (J() 

AUDIO EQUIPMENT 
1.1-:i\K n ! 10 .. £2H.7 
I.E.·\ I\: .. Po tnt•UI\c -- a nd ' It .. I ~ .. £28.7 
ltOGI·:ns R IJ iunwr w11h cuntm l unu £26 
Sr,.,:·;e kcr' : (.inochnan~. \Vh:trkc.bl .. ·, 
Vll:t\"o~. 

Ul\. t•AU:TNERS r<·ncx c.~nrncr ~Pc.':t "'cr. 
C01111)1CIC With 1\XiOIII (1(} :m<J 101, 
l)c'lishcd cahim;t ... £25 
\Vc wi ... h to l) u)' ).:uod, ~ccond · h~tnd Audio 
ccnttJ>mcm . • , pa n ...-xdHin~cs :•rrane;ct.l. 

ELEt)TBON.I~~ 
22/27 LISLE STREET LEICESTER SQUARE LONDON W .C.2 

in Perfect Condition 

WANTED URGENTLl' ! ! 

Exceptional Prices Paid for 

BClll 
FREQUENCY METERS 

or CASES 

Kindly advise price required 
NO REASONABLE FIGURE REFUSED as 

we DO require these urgently 

Also required: 
RECEIVERS. ASBS, ASB4. ASB6. etc. 
Hallicrafters SX2B. 527. S27C. 
S27CA. R.C.A .. AR88, Rl359. R1294 
and any VHF equipment. ARP4 and 
Units TN16. TN17. etc .. etc. 

U.S.A. MICROWAVE equipment 
including al l TS prefix equipment 
i.e.: TS12, TSI3. TS47, TSI74. TS175 
and Manuals for any equipment. 

Call, u·rltc t1r plume: 

r; I:' /I rem/ 8UQ 

IF UNDELIVERED Return to:-
R.S.G.B .. N EW RUSKIN HOUSE. 
LITTLE RUSSELL STREET, W.C.1 

IF UNDELIVERED Return to:-
R.S.G.B., NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, W.C.1 


