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CONTEST TIME 

IN pre-wn r· dnys this period of the yenr was unkindly 
described AA tho ··~illy 8011.~on •• by all who hll<I set 
their fuces tlg 1liLlst contests. H P IAying numher~. " 

some said. " 'e ll, call it whrtt yo u will, it:s cont""3L 
time ngoin for the fir~t. tirne s ince tU:!O- und \VhHt n 
t·ime Lo ba sure. ·1'he souson prop-0r openod Inst 
month with the lirst sect.ion of the I :Jth A. H.H. L. 
[nt.e rontionnl l ) X Cont~t. followed " wook late r by 
the lirst scetion o f the ·phone coutest. Ma1·ch will 
•co 1 hoso cont<-sts completed nnd then will begin tho 
1!i-Rt1d clean-up for our own ll.E.R. lJ. Contest. :\'ow. 
romeri!, who hiwe yet t o enjoy fol ly the chase for DX, 
will fiud " new t•nll excil ing experionc'o f\wuit ing I hem. 
whilst the old hands will bo on the lookout for those 
'" }~lus:ive :Pinlpornol$ " in t,ho ·· rA.ro ,. plnces on the 
ellrth's surface t hat luw o t.ho happy knnc·k o f bobbin~ 
up during Jl.J-; .H. l). ond then foding uwuy for t1nothcr 
I:! 111onthi-l- Or so it.. seon1s. 

'l'hi8 ye1:11· will (ind somo of the doughty fighters o f 
HJ:J9 in Lhe novel posit ion or h11ving to chose the DX, 
instoud of themselves being ohnsed. E ric Cole for 
ins tunr the lust winner of tho Senio,. Trophy- is 
now ju8t another of the ~,5UO odd O's. \\"hen he 
last competed ho wus ono of t liat .imoll, but exclusive. 
band of su·s who really knew how to operate in n 
contest and did they set a puce I 

The last. Junior Trophy winner wns J·ock Drudgo­
( 'ontes-then " Vu. l 'o .du.y. ho is in for.off .Jnpnn 
bu t we htw e litt.Jo tlonbt he wi ll be t·hore when tho 
timo comea to have a c rack at holding the cup for 
anotber year. In liko ms1mcr Austrulian enthusi11st 
Eric 'L'rebilcock will be defencli11g his title in I he 
B .E.R.U. Hocoiving Contest. 

f'nn!.o$ts call fo r patie11ce. pe rse,·erance and nbo"o 
a ll. honesty. fo pns-1. years t horo hnvo ~ometimes been 
unpleasant happenings which have left a nasty t 11st e 
in the mouth of many ll competitor. 

During u contcet, when tho competitor is under no 
supervision, it is an easy matter to step-up the volts, 
or pu.11 out some srooot.bing. \ Ve can tn.ke care of the 
lotter eventuality by disqualifying anyone who 
receives consis tcnt.ly poor tone reports. but it is not 
so easy to check t.11e use of power in excess of licence. 
It is there thnt hone<ity comes into tho picture. 
U nloss every competitor is prepored to opera to bis 
s tation strictly in accordance with the rules e.nd tbe 
spirit of the Contest, tho whole event loses much of 
its interest and pleasure. 

Contests bring out tho best in nll who c lr1 im to be 
good operators. Jly making slick coUs, by choosing 
the right bond at the right time and by aol.octing 
suitob le freciuencies in the chosen band, a. contest can 
become o rettl pleasure. .By ignoring such considera· 
tfons patience is lost and disappointment results. 

111is yeur shou ld see at least four of the DX bands 
in full use during t.ho A . .R..R.L. nnd ll.E.R.U. Conto<!ts. 
\\"o say four because we believe many good DX men 
tend t o forget tho pos.~ibilities of t;rum{-Atlt\ntic nnd 
t.rnns -\Vorld contacts on 3 · 5 Jlfo/ s. Clearly this hand 
will not produce outs tanding re.~ults during the hours 
of daylight but in March it shottld still bo open for 
long d ista11ce work in the ·• 'vee s mtt., hours." 

Empire DX Certificate Coming Shortly 

The Council has approved the issue of an 
Empire OX Certificate which will be comparable 
with the A.R.R.L. OX Century Club Certificate. 
The rules have been approved and a further 
announcement will be made shortly. 

In the meantime we recommend the OX frater­
nity to get busy and work as many parts of the 
Empire during the forthcoming B.E.R.U. Contest 
on as many different bands as conditions will permit. 

It is perhaps too much to hope tha t " five " will 
enoble any G competito .. in the A.R. ILI.. Contest to 
add a fifth band t o bis log sheet. but. who can te ll ~ 
Ono thing is certoin, there will bo plenty of U.S. 
;.;tntions on "six ,, looking ror COllUl(;ts \Vith Euro1:.e. 

Althoug lt every thing we have so for written re lates · 
to the DX t'ont<>St• we must not forgot that the 
Society h oa nlreody staged two, more or los.~. intor-0 , 
eveuts Lhia yeur and judging by the support given to 
them it would soom t.hut m1tny members 1u-o inte rested 
in the<;o local coutost.s. 

The summer months. whid1 seem so fnr away us wo 
"·rite. will bring with thom fu rther opportunit ies to 
try out our skiU- not 0 >1 individuals bu t us members 
o f 11 team. Tho D/ l·· contest.~ ore an cxpori1nen t 
buL we believo Lbut they will justify 1 hemselve.~ in no 
1111.certoin mousuro. 1\11tional F ield Duy is n lrcady 
as.sured of a tremendous folio-wing. 'L'his year to,vn 
\\1ill ('01npote agoinst. t<nvn nnd n.~ n result many n1oro 
members will be toking port in t ho event thun was 
ever tJ1e cnse before tho war. 

Already most town gr-oups lit>vo lo.id plnns fo r this 
greutesL o r al.I RS.O.B. local events ancl we hear 
rumours t ht>t tho scores ottnined this venr will reach 
llll " ""rd of pro portions. • 

N :F.D. nnd tho D { F Contost11 will cull fo r citreful 
planning 1111d more than cru'Oful selection of site.•. 
With E1:uitc r only a fow weeks uhMd we susped thut 
many a 'l'.rt. hns already decided to spend port of tho 
holitl uy prospeding tho lu1td in his neigl1bourhoocl . 

)foy wo remind ull those who compete in Society 
events that the Contests Committee is always willing 
LO muko innovations provided they nre for the com.inou 
good. lf, therefore, you- J\Ir. C.:ompetitor- think 
t.hot on ovont could bo improved, do not hesitttto to 
write lo H eadquarters. 

Oood luck to you 1111 nnd m"y tho best men nnd 
the bost too.ms win. J.C. 
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THE ANODE FOLLOWER 
A cfre11;1. fo wMch negaNve f eedlx1ck is applie1/. to a sing/a tx1/v~ flmplijier. 

By B. H. BRIGGS, B.A. (G2FJD)* 
(NorurA.'< KEITH ADAlIS PmzE Wunmn, 1945) 

Introduction 

THE n,1vantages of negati,,e feedbMk i:we very 
well known ( 1). It may beappliod to a Ringle vah ·e 
amplifier for any of the following reasons :­

( I) To improve the frequency response. 
(2) To reduce harmonic djstortion (espec ially when 

the ,·alvo is handling a W•Weform of large nmplitucle). 
(3) To change the output impodnuco. 
(4 ) To stabilize tho voltage gain t ·O a known 

\'alue, independe11t of changes in supply voltages, 
vah•e roph>Coment, otc. 

(5) To redtlce tJie gain t.o exactly lmity, so that" 
11 paraphnsing n or "phasc~splittin.g H circuit is 
obtained. 

A well.known method of obtaining negative feed · 
back i11 I• ~iHgle vnl ve ••mpli6er is by tJte use o f nn 
Lutbypt>ssetl rosist<>nco in tho cathode ('). Tltis 
roprese11ts cu,.rent f eedback, and alt.hough it J>rodcles 
some aclvant,.•ges, it ruises tho out.put impedanre, 
and the frequency response may be worse with the 
foedbnck t hnn without it. The well-known P"'"'· 
phagiug c ircuit. 'vhich lu-.s et1unl resi'3t.tulc·es in anodo 

Vo OUTPUT 

(:I) A high p1·ecision amplifier for oscilloscope work. 
(3) A fle.xible tone-control c ir<'uit. 
The formt>l type of cil'cuit •>ru•ly8is is reduced to 

a minimum in this article, because it does not assis~ 
in ltndor$tlUtd ing the operation. Dy , ·nnkiug reas.onable 
upproxinmtJons first, it is possible to make the small 
amOltnt of muthematics which iJJ neceSSl\ry almost 
self·e\'iden t, and ontirnly adec111ate for practical 
l•pplici\tions. 

Voltage Feedback in a Single Vah'.e Amplifier 
In order to apply voltnge feedback, tl known frootion 

of the outp.ut volt~1ge mo.y bo tnken nnd applied ii\ 
series with t.he inp1tt voltage. The circuit of :F'ig. l (a) 
suggestA itself, in which V; represents the input 

voltngo m urce. Tho feedbnek voltnge VJ is obtained 

from the output voltage V 
0 

by means of lho potontii>l 
divider forrne<l by R 1 and R •· l!O t.h11t, :-

R, 
VJ = R + JI V0 .. ( l ) 

I l 

Tho 11ctu11l input to the grid is T'J + 11;, nml it is 
obvious thm, tJ10 foodbnck is negative, bccm1so of tho 
phase re,·er..al in the \'alve. The di&1dnull.l\ge of this 

Ill: 
<b> 

(Cl 
Fla. I. 

Voltaze feedback app11ed to ;an l'limplifier. These are skeleton circuiu only (no irld~bias arrangements or blocking condense.rs ;ire show~) 

and cnthode is an extl'eme form of this k.ind of feed· 
lmck, in which tho gnin is reduced to tmity by the 
feodbnck. 'When a vah-e is beirtg u.sed as a t;o//uge 
amplifier, it is f1mclnment<1I that vo/t.o.ge feedback 
should be applied and not CtLrreut feedback, if all 
the nclvuntages. of negutive feedbnck 11re to be ob­
ttLined. The anode follower (3 ) (also known 11s " 
"SOO·S&\V ,. circuit ('' ), and in the 8pecinl Ct\t;e i.n 
which the gllin .is reduced to unity, as a " floatillg 
ptlrapha:;e " c.ircuit), r epresent's u simple method of 
applying sµch negi\tive feedback to tl single vnlve 
tlmplifier. 

In this nrticle an Mcount of the properties of this 
c ircuit is given, together with pn1cticnl clett>ils of 
design tLnd seveml t>pplicat.ions. All the mathematics 
is collected in a u Appendix, and iij not neceSStlry for 
un understanding of the 1·est of tho nrticlo. Pmct.icnl 
cu cuits nre gi ve11 for the following :-

( 1) A poraph.asing circuit, suitable for driving l\n 
ordinary push.pull audio stage, but ht>ving a per­
form1 .. 1ce which makes it suitable for mo1·0 stringent 
applica tions as well. e.g. pt>rnphasing a fast time­
hn.$6 \Wlvefor1u. 

• 20, Lindley Drive, Gt.. Hort.on, Unutford . . 
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cil'cuit i• that the source of input voltt1ge i" " llot>ting." 
i.e., neither side is at earth potential. A transformer 
would have to be used in practice, ns !C.town in F ig. 
I (b), and for this reason the ciJ·cuit is seldom used 
in t his form. It is quite n common nrrangement for 
a push-pull c irettit, however, where I\ transformer 
is used to supply pi1mplmsecl voltt>ges to the push. 
pull f,'Tids. li' ig. I (c) shows t.he arrangement, tind it 
will be noted t htlt a trml8former with a split secondary 
is n ecessMy. 

The anode follower c ircuit avoids the use of a 
trnnsformer. lt is only t\ small Step l'{'lllOVOd rrOll\ 
Fig. I (a). 

The Anode Follower Circuit 
The circuit is shown in }"ig . 2 ((I). This is a simplified 

c ircuit, which takes no tlccomtt of D.C. concl.itio1l8, 
or grid biM for tho valve. A priwticn l circuit is given 
in l•'ig. 2 (c). Here the following chnnges ht>ve been 
made:-

(1). Dlooking condertl!el'S C, mul C, h"'·e been 
insert.eel to remove R.'.l'. potentinl f'rom tho grid. 
(01 will lie necessary bCCAuse the input will usut>lly 
be t nkcn from the anode of a p1·eced.ing , ·1il,•o). 



(2). No rmal ca t hod e hias has been inil'oduced. 
Tltis is arrnnged to bi"8 t ho va lve to the middle of 
the stra igh t part of its chnmcteristic in the nsnal way. 

(3). A pontod e va lve, of t he H .F. receiv ing type, 
is shown. This is nearly a lways used in practice, 
in order to get sufficien t gain to m a ke tho foedbuck 
wort h while. 

(4). A g rid leak R
0 

is now necessary. 
Of course, tho performance of Fig . 2 (c) will no t 

be identical wi th th3t of }' ig . 2 (a), becimso o f t ho 
cha n.ges wllir h have been mnde to get t he c ircuit 
in to a practically usable form. }' ig 2 (c) can bo 
regMdOO. a s practical app1·ox imation to F ig . 2 (a), 
and by snitnb le d esign (to be explained later ) the 
npproximat ion can be m ade very close over the range 
of frequenc ies which tire of interest. For tho momen~ 
we return to the ht\sie circuit of Fig . 2 (a) lo d esodbe 
the operation , remem bering no t to worry nbout 
D.C. conditions in the valve. but 01tly to consider 
changes in grid and nr1ocle potentials. 

would therefo re be u Jnrge wa ,·e.fo1·m p1'od uced at 
the gl'id, and t ho output 11mplit ude would immediately 
increase. Similarly. if the output amplitude were to 
increase, U1e negative feedback wou ld in crease, 
arid tho output would· the re fore decrease. The onJy 
possib le equi librium condi t ion is with the input 
and ou t put very nmnly equnl. Obv ious ly they will 
be mol'e nonr ly eqtu\I the higher t h" va lue of A. 

It rollows th1\t .Fig . 2 (b) mny be pictLu-ed as a 
"see-saw," pivoted at t.ho centro (grid) i.nd having 
flrms R, »nd R, of equa l length . The up and d own 
motion of t he left-hand end of the " see-saw " r epre. 
sen ts t ho input waveform, imd the motion o f t he 
right -hand end represen ts t he ou t p u t WlWCform . 

A second e1q>lam1t ion of t ho opem t ion will now be 
g iven wh ich brings ou t fur t her po ints o f importance. 
I t i.a ad visab le to <·oru id e r food bnclc c ircuits, from 
!ieVcra l d ifferent po int.ti of vie\v. if they o re to be 
t horough ly understood. The ir exp lanat ion is elway s 
rat her d itficu lt, because it is h1evitable t hnt, to '·' 

PIVOT OF 
"SEE-SAW" Cl 

Rt R1 ... ........ p 
Vi V9 Vo 

·INPUT 

<a> (C) 

Fi&. 2. 
The anode folloHer circ:uit. 

(o) Skeleton circuit . (b) The "see-.. uw:· (<) Pr~cclcal c1rcuh. 

Let t ho gain o f t he nmplifier without foedbl\Ck be 
A. By t his is simply .mefmt t hat if t he gr id potc r\t.it\l 
c·hanges by I voll , the anod e poten t ial changes by 
.ti volts. (The va lue of .rl d epends, of course, on the 
anode load. Tt is not to be cortfused with the ampli­
ficution fnctor o f the ·y,.lve) . J.'or " pentode, A will 
norma lly be o f t.he order of I 00. so lha t whatever 
v.1aveforu1 exists n.t tho nnoc.Je nlso oxists nt tho grid, 
p hase i.11\'ortcd , and of about l ( IOOth o f t he 
a1n plitude. Suppose in t he firs t p lace t hat R, and 
R, a ro rq11al , and let tho input voltage be ihe s ine 
wave of F ig. 3 (a) . The p roblem is to find wh1\t the 
mnplit udo of t he outpttt will be. A 1.itt le though t will 
s]\ow l ha t the ou tput. must bo o f very nearly I.ho same 
umplitude as t he input (but. p hnse inve rted ) in order 
t hat U10 t wo mny ve ry ncnrly cancel out in thoi1· 
e ffect. "t t·ho g rid. ·~'or it Jaus boon sho wn tllllt t he 
waveform a t the grid m ust be ,·ery smnll. <\ncl this 
w1w eform is tho 1·csult,.nt o f t.ho inp ut. and o ut.put 
wavefom\S, fed to the grid th r<)11hf\1 two eqnnl resis­
tances (Fig . 2 (b) ). Tims t he 011ly possible out.put 
waveform is n phase- i1l\'erled , ·ers ion of the input 
w11,·eform, 011ly d iffering from it. ill um pl.it ude by 
a bout 1 per cen t. (Fig . :I (b) ), t.110 d iffe rence being 
just suffic ient to pl'Oduco t he grid waveform , Fig . 
3 (c). 

This a rgumen t shows whot is tho only possible 
o ut pu t sotis fy iug a ll U1e ~ond itions imposed by tho 
circuit, but it is no t. quitO convinc ing. becauso it. does 
not i.ndica te the niech<m;il,,. by whic h t.11'> n •l ve 
mointains t his stt\te o f a ffoirs. T ho following rema rks 
mi•y he lp in t his connection. Suppose t ha t Ute o ut­
put waveform we 1·0 to d ecrease in amplit ude ond 
'become appreciably less than the input wnveform. 
Tben Uae feed bMk of ou t·-of-ph•\SO wa veform from 
the output would decrease and would be less t h nn tho 
waveform fed to t ho g rid from t he input. There 

certain extent, the i\rg llffien t is c irc ular. (The ou tput 
is fed bM k to t he ittpu t, so tlmt t ho input cnnnot be 
found unt il tho oLLtput is fotuu l. a r1d vi.cc-versa . 
One wny to overcome this iR t o m nke 1111 intelligen t 
guess l.lt tho output. tl S '''us don.o u.bovo, u.nd then 
confo-m t bo t i t satis fies a ll tho condit iotLs) . 

The second explm111t ion rims os follows. t n F ig . 
2 (a), lhe inpu t volt.nge will set. up n certa in a lternating 
current in R ,. Jn ll properly bit\Setl nmplificr there 
is no grid curren t; and so nLi.s c urrent ·m 1tst a ll fiow 
in.t.o R!- in other wo.rds, the c urre11ts in R 1 and Rt 
Me eqlml. Thornrore, if R, o nd R 2 a ro equal resist­
a nces, tho (•mplitudcs of the w1wcfonn.~ <le ,·e loped 
across them m ust be equfll. If, f1trlher, it can bo 
ass1ux1cd t hnt tho gr id wt" ·eform is n eglig ib ly small , 
it must follow lhat the input 11nd ou t put wnvoforms 
<\te eq•l<•I iu nmp litudo. This oxpltination , which at 
Grs t s igh t seem• deceptively simple, is roolly q uite 
sow1d, und is one of tho m ost. ttseful ways of looking 
at tho c(rcuit. It indica tes the two condit ions which 
are e$$Cntial for pro per oportition ,_ 

(I ). N o current m ust. flow from t he junction of .R, 
and R: (either into t he grid , or th~rongh u gr id leak 
resis tance) . 

(2). The rnluo of A. must be suffic ien t ly high to 
ml\ko the umplitudo o f' t he g rid wn\ ·eforrn neglig ibly 
snrn ll compa1·cd to t ho inp ut and 01Ltput wnvoforms. 

The effect o f u nequal va lues o f R , and R 2 can now 
be seen. Tbe curl'Et1tts in R 1 uml R, must. s t.ill be ec~uitl, 
but tho amplitudes o f t ho wa , ·eforrns clovoloped i.cross 
them will be proportio111\I to their resistance values. 
Tims. if R: is g rcn tor t·hmt R 1, t ho ou t1mt wi ll be 
g reater t han tho input (this is o bvious because the 
food back to t ho g rid is loss) . In fnct. t he amplification 
witli fee<lbac~· is equal to R, (R,. Tho t•mplification 
d epends only 011 the m t io of the t wo resistnncos, and 
is to a ve1"y large exten t independen t of e verything 
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else (e.g. H .T. potential, yaJvo repl11.eem.ont, ot.c.). 
'!'his is n very usoful footuro in nccnmte work, r.(J. 
oscillo~opo nmplifler3, electroni~ cnlculatorfl. H is 
more nearly true the higher tJ1e value of A. eineo tJ10 
only foetor which mnkC3 it not strictly truo is that 
tho grid wnvcform, though small, is not :r.cro. 

TI1e " f<OO.snw " (Fisr. t (b) ) cnn now bo pic·Lnred 
as hnvin11 "nrms" of lengths proportiol\al to U1 
and R 1 • Tho motion of the right-hand ontl is now 
R ,fl?, times tho motiol\ of the left-h11nrl cl\cl. but 
still ex11clly 180° out of phase. 

Harmonic Distortion and Frequency Response 
'J'ho r1 istorlio11 of tho »mplifi<lr is redll<'Cd, mul tho 

frcque11<"y 1·c11pon110 imprnvcd. hy tho u8o .of tho feed . 
linck. A s for "~ l111nnonie distorlioll is c·o1worn!'d. it 
is \\'Oi l known tlant, f ho 1-c<hLction jR tho R:1uno iUJ tho 
fortor hy whic·h lho 1(1\in is reduced- if tho w•in is 
ro<luc·ccl 111 tim!'e hy the feedback, there will bo l / 111 
oft h<' distort ion. ·n,is fcal llre is of most U"<'. ofrourl!<•. 
when the \'nh'l' is opcrnliug at. high ampliuulo n!'1<r 
its diRtort ion limit, e.!f. in tho Inter stngl's of i.1x«·h 
amplifie ..... 

1t i• not pos.<ihl<' lo make any auch exn<'t 1<h1tcm<'nt 
aliout tho frer1uc11cy response, but tho following 
rul<' will pro,·c t18l'fltl ill pr3<'tice. ' ' " th(' frt'qucmrv 
i3 r11i~cc1. tho guiu "·ithout feed hack (. I ) will fo'll 
due to tho u•unl Muses. c.(J. stray eaptwity on the 
nnoclc. L(1L n hl' tho f(Hi11 whi<"h it iK dcsir·c'I to ohtain 
(i.e. ll2 / /f1 11118 l>t•cn rnurlo oqtml w >1). Tho fl'c<lh1wk 
will try to hold t ht> gnin <•oru<l.tlnt. b11t it wil l C\'Cntu11lly 
fni l to ilo ~o whNt A tm:·omes Loo Amnl l. AL 11;,, 
f1·0<111011<·y nL wl ri<·h A hits fnllcn to 311, t ho rOijJ>011•u 
wi ll havo folte11 h.v less thnn 4 · 6 db., whic·li form"'"" 
purpos<'R is ueglil(ihlt•. 11\ other wo1·ds !ho fr<•11ue1u·.v 
rcspo11J<C will ho lh•t on•r the range which i• of i1\lN<'8t. 
prO\'idf"d that tho go.in iH ulwnyR l1cing rccluc•('t{I Ht,, 

lro•t thrro timc1< 1,~, tho fC'('()hack. At/ow frer1ue1wi('~. 
the gnin often fnlts duo, for example. to inndccpu1tc 
b~··pllJ<.•ing of tho l'othode or screen grid. Th<' fc:«lhack 
\\ill ''OlllJlelh;OlC ror lhiH iu 0 sin1ilt\r rnonn~r. tlOWU 
to th<' frcc1ucncy 11t whirb A has 11gain folll'n to 311. 

The 11hovo rule is justilil'<I in tlic Appendix. whl'r<' 
~n e_xnct mNhocl of <'llleulntillg the fr<'<1u<'n<'y rC"]l-On1'Cl 
18 ~l\.{'ll. 

Output lmpedance 
JL is well i<llOWIL l huL !ho v11tput impNlflll<'<' or 1'1l 

nmplillcr is J'Od11<·<'< I hy l ho 11.•o of \•u ltni(IJ foodh1wk. 
1 t is shown in tlro Appendix tbat the output impNl1111<·c 
11

0 
of 1110 <'ircuit or Fig. 2 (a) i~ gh·en by lho form11l11 

It 
() 

" I 1 
!I 

olnn11 . • (2) 

when• "· '" li<'forC'. is tho gain \Vith foo<lh1wk (t.r. 
11 I?, II,). 1.nd !I is the slope of tho ' '"'""· 1f 11 
is iunall. thi~ may be quite low. ln the porticulor 
CJtSO of n p1m1pht<Sing circuit (n = 1) the \'Oluo of 
ll0 is 2 g. ontl for n ,·ah-e with fl = i;mA per \'Olt. 
this woultl ho 400 ohms. The ctrth<Xlt jollotnr hl\S 1111 
output impccl1111re of 1 /fl. i.•. in tho nbovc <'ll'!<!, :!oo 
ohm;1, H follows tht1t the anode follower j)flr11ph111<e 
is vory 1wt1rly na good ns 11 cut hodo follower from tho 
point o f \'i(lw of output impedance. J t mny tlrcrofoi·o 
rephicC' tho 1·11thodc follower with 1>elvnnlt1):(0 whone\'cr 
the 1alditiionnl fcu.t.u ro of phase. in.version is rG-CJUi t'od. 
often pcrrnitti111( 11 v11lve to be saved. A ll'IO 11 l11rg<'r 
output nmrilitudo ('rm be obtained thnn from 11 cuthodo 
follower. for the sumo H .. T. supplr volt11ge. )~vcn 
with n go in of JO, whic·h is about the maximum whic·h 
can he obrninccl with " single stage, if n rcM1onnblo 
nmount of fccdbl\Ck i.s dl'Sired. the output impednnco 
is still quite low (2,:!00 ohms in tho nbo,·o CASO). 
lt is clcM tlrl\I this is another \'erv uscf1tl feature of 
tho cittuit. · 
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To SLunmarize: tho anoclo follower circuit has been 
shown l-0 po88CSS tho following u.soful properties:­
(I) Accurately known nnd vory s tublo voltnge gain, 

depending only on tho rnl io of two resistances. 
(:?) lmpro,·ocl frequency r<'i<J>OUllO. 
(3) Lorge output obtainable without distortion. 
(4 ) Low output impedruwo. 
(G) All these features a.\'ailnblo with 11 gain of from 

unity (pamphasing circuit) up to" practical limit 
of ubout J 0 or tO, for u iji uglo stuge. 

Practical Points o( Design 
h will now ho c lear why tho cirN1it is suilnble for 

I.he applicntions which woro Muggostccl in the Lltro· 
<locLion. Before considering those. however, it is 
11e<,cssary to go hack to tho pr{\cticul c ii·cuit of Fig. 
:! (c). It has sti ll to h<' •hown llu1l it is possible l-0 
cl e..ign this circuit i11 suf'h u wny t.ll8t none of the 
esscntinl propcrtiell of l'ig. 2 (11) nro losL. The ,·arious 
poi11ts of design cal\ ho <IC'nlt with !K'paratoly :-

( I) Choice of Valve 
J\R in all ncg.1ti'''-' fccdhuck cirt·uits. i:uin is sacrificed 

m order to obtain o ther nd,·nntllll<."'· Vor this reason 
n 1>cnto<le is nci•rly nlwnyJJ uHCd in order that t_he 
iuitiul gain mny he as high 1\8 po><•ihlc. for the more 
tlw guin is reduced hy llm fwdbnr k. the hotter the 
performance will bo. 1t i~ tr110 tlmt if n parnplu1se 
<·ircuit is requirc<l (gain of 1111ity). "" i11itial g.-in or 
:!11 or :JO may bo umplc. 80 1111•1 •• triode mtiy be used. 
Thuro i!-1. howe,·e 1·, often nnoc hew rf'nson f'or nHing n 
pentotle. \\' ith '' pont.oclo u llll'gor output UlllJ)litude 
iR ubto.ino.blo b<.."<'1u1so Lho nnodo f'On 1!1\ving ,·cry neurl~~ 
dow11 to cllthodo potcntinl witl1out culling off the 
<•u rrcnt in the v1\h·o. \\'ith tl10 uao of fcodlmck this 
full swin.e con bo obt<1ined with very littlo djst-0rtion. 

(2) Choice of R 1 and R~ 
1f u parnphaso circt1it iK r.'<juircd. mukc R 1 = n,. 

If 111111in of" is recp1irod, m11ke /l 1 11/l 1. Tho actual 
,·nines of the resisrnnce>l mu•l ho high enough not 
to ijhtml the 1mode lollfl R 1, too much. The following 

is a Lypicnl ca.so. R 1, li0,000 ohms. Gain or 

10 rcquirccl. In ordor not to •htu\l ll1, mnke R, = 
600,000 ohms. u, musi then bo GO.HOO oll!l\S. This· 
gi\·cs an input impedance ( i.r. lo11d on preceding 
c ircuit) of ii0,000 olunij. If" higher inp<tl impedance 
is required, R 2 an<I //1 m11y hoth be iner·eased in 
\' llluc by tho f<llJllO foc· t.or. r.y . n, t~( n, R, = 
200,000 ohms, giving an input impcclm1co of :?00,000 

(Q) 
INPUT 
VOLTAGE 

<bl 
OUTPUT 
VOLTAGE 

CCl 
GRID 
WAVEFORM 
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OF (Q) ANO Cb) 

The anode follower-tlnusoidal input. 



ohms. Value.~ nbove a few megohms should be 
avoided, as trouble may be experienced due to stray 
capacities. 

(3) Choice of C, and C2 
At first sight it would appear that 0 1 and O, 

should be very largo ; so large, in fact, that their 
reactance at tho lowest freqtteno~ of interest, would 
be negligible compared to R 1 and R,. It is shown 
in the Appendix that this is not necessary, and that 
the frequene3' response will be fltlt provided that 
c, and O, nro chosen so that 

R, O, = R, O, (3) 
(for' example, in the special case of •• piu'aphasing 
circu it the two condensers should be eqLU\I). The 
series intpeclnnce of each nrm increases at low fre. 
qu ertcies, but the ralio i·emains constunt, providod 
the above condition is satisfied. This is fortttnate, 
beotmse it is important that 0 1 and O, should have 
lo\v leakage, so that very large vnlues nre not practic· 
able. i\ficn condensers should be ll.'led whenever 

fig. 1. 

TO PUSlt • PUll 
GAIOS QA CAT 

Pl ATES 

-~ 

SAME AS 
NCPUT 

SOURCf 

1
14m1""a 

A general purpo1-c pu~phasing circuit. 

possible. Note that this provides a method of inter. 
stBge cou1>ling free from tho usual low frequency 
loss a.ssociatod with n .. c.-couplod nmplifiers. It 
permits a good low fa·equency response without the 
use of L1rgo coupling condensers, with which trouble 
is often experienced due to leukage. The a rrangement 
fails eventunlly nt very low frequencies, of course, 
as it must do, bec1.mso there is 110 D.O. connection. 
The impedance of the condensers becomes so high 
that the shut1ti1\g effect of Rq is importnnt (see -! 
later). · 

It is interesting to observe what happens if 0 1 
is nlBde smaller than the value necessary to satisfy 
equation (3). The impedance of the R, c. urm then 
r ises more rnpidly at low freqLtencies, than that of 
the R 1 C 1 arm, so that tho amplification increases l•t 
low frequencies. This is often useful as a tone control, 
or to compensate for" low.frequency loss somewhere 

else in the circttit. It must be used with care, however, 
becall$0 the feedback is being reduced at low fre. 
quencies, so that some of the advantages may be 
lost. It is often 1LSCful, however, if applied 88 a small 
correction. Of course, if the valve is being used 
primarily as a tone control stage, a large bass boost 
can safely be obtained by this method, nnd O, can. 
be mo.de vnriable to control the amount. 

(4) Choice of the Grid Leak R1• 

For proper operation, no current should flow from 
the junction of R 1 and R,. There will be such a 
current if Rq is present. It is easy to see how h\rge 
Rq mllSt be mndo in order tl1at its effect mny be 
negligible. Suppose R

0 
is made equal to R1. The 

<-urrcnt in R9 will then be about l / JOOth of the 
<'Llrrent in R. if the t\nodo waveform is JOO times the 
grid wBveforin. It follows thl\t this ,·altte is adequately 
h.rge, the cttrrent which is diverted from R 1 and R, 
to flow down Ru being negligible. Thus R

0 
Mn be 

made sbout eqttal to Rs with safety, but its exact 
v,itue is of no importance. (The impedance of tho 
R • O, arm increases at low frequencies so it should 
he verified that RV is adoquatoly largo at the lowest 
frequene>y of interest). 

Th is completes tho corwidemtion of the circttit of 
l:ig. 2 (e) . Thora 11re other v"ri1mt<1 of the circuit. 
It is possible to use 11 single blocking condel\li0r 
between the junction of R 1 and R, and the grid of 
the v1>lve, omitt.ing O, nnd C,. If the input has 
D.O. continuity to earth, tho blocking condenser 0 1 
cnn be omitted, and no grid le11k will be nocossary . 
There is no rcnsou why tl1e circuit should not be used 
with an amplifier which has a tr1>nsformer in its 
"!'<>?o circuit, instead of the resistance R L of Fig. 
2 (e). In this case twice the output amplitllCle cnn 
he obtained, becau~e the anode can swing above H.T. 
potentinl. T ltere is t\lso a form of the circuit which 
cnn bo used ns a D.C. amplifier, no blocking condensers 
being Ltse<l ( '). 

Practical Ci.rcuits 
A number of prt>cticul circuits will now be given. 

Vl\lves other than those specified may be usod, but 
this may necessitate some chnnges in component 
,·alucs. Where the best possible performance is 
desired, valves of the hi;:h-slopll type should be used 
(e.g. EF50, 6AC7, SP41), but lower slope valves 
(e.(I. 6-1'1, EF6), may often be ndeqmlte. 

(1) A General Purpose Paraphase Circuit 
The vah·e (Fig. 4) is arranged to draw nbout 5 mA 

of nnode current, at which current the slope is nbout 
:i mA /von ; tho gnin wWw11t feedback is therefore 
90 with the anode load shown. The output imped(mce 

Fie. S. 
An oscllloscope amplifier. The valves used are the 6AC7 type. 
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.is about 1,000 ohms. ! fit is desired to save a con­
denser, the cathode resistance may be left un-by­
passed , though tJ1is will npproximM.ely double the 
output impedance. If possible, accurate high stability 
r esistances should be used for R 1 t\nd R,, though 
if necessary .-. smaU val'iable resistance may be 
placed in series with one of them and adjusted for 
exact p11raphasing., It shou ld be noted that if it is 
required that botll outputs should have a low impe­
dance the input source must be a low impedance one. 
In such .-. case, it muy be necessary to dJ·ive the 
anode follower from a preced ing anodo follower, 
cathode fo llower, o r other low impednnce so1.Lrce. 

This circui~ is SJ>ecially usefol whei·c"' lnrge out]>ut 
&mpli tudo is desired or where the frequency response 
must be Yery good. F or example, it may bo used to 
J>1>raphase " time-base waveform, or n signal under 
observation, so that symmetrical de flection of the 
C.R.T. may bo used (push-plill voltages applied to 
tho two deflector plates). It i.s well known that this 
improves f,he focus hy eliminating wha t is termed 
" deflectioll defocussing." (') 

gain, as this g ives tbe Jo,ver output impedance· 
F urther stages of amplifics,tiot\ may be added if a 
grcate.r gain than 100 is required. No trouble should 
be mq:icrienced duo to self oscillation, owing to the 
fact that feedback is only applied over one stage a t a 
time. 

(3) A Flexible Tone Control Circuit 
'.!.'bis circuit ilhtstrates the use of the anode follower 

r.s u linear mixer. If sevurnl different inputs •\re fed 
to the grid of the valve through s~arnte input 
resistances, ooch will produce its own output independ· 
ently of l>he others; t hus the output is the sum of 
the various inpL1ts. Tbe grid end of the input resist­
ances can be regarded as being very nearly at e&rth 
potentinl, becni\se tho grid wnveform is so smaU. 
In the c ircuit of Fig. 6 this m ixing fMture is used us 
a to no control. High 1md low frequency components 
of the input nre first separated out hy O, R, sud 
C, R2 respectively. Varying amounts Me obtained 
hy the potentiometers R 1 and Rs and fed into the 

F!g:. 6. 
Tone control circuit. 

R 1 500.000 ohms. 

R2, J, ~. S, 6, 7 200,000 ohms. 

I mecohm. 

20~000 ohms:. 

c , 40 ,,,,f. 
S .l11F, 

c1 .OOJ ,.f, 

C~ . OOOS 1•F. 

The vaJve is ;i 6J7 or equivalent type. 

(2) Ao Oscilloscope Amplifier 
'.!.'his c ircuit (.Fig. 5) consist!! essentially of t\vo 

anode followers in cascade (the second two vu.I ves 
V • t>nd V 0) each of which onn be switched to have n 
gnin of" I or x H>. Thus tho overn.11 amplification is 
" I , x 10, or" 100. 1\$ the gain is acow·ately known, 
smnll wnvoforms may be obse1·vod and meu~ured. 

In order to avoid trouble duo to stray capacit ies 
at hig b frequencies, the resistors in tho feedback 
networks a re kept fairly low in vnlue; th is means 
thnt when tbe first anode foUower is g i,·u1g a gnin o f .lO , 
its input impedar\ce is only 25,000 ohms. The two 
stages t>ro, therefore, p recedod by a cathodo follower 
V 1, g iving n very high in]>ut impedance, with vory 
nearly unity gain . T his cathode follower nlAy. if 
desired, be built, into t\ "probe" of the type familiar 
in connection \vith valve volt.meters, so tba.t a. very 
short lead is obtained from its grid to t he point wider 
test. 

O"'iag to the low output impedance ofthe amplifier , 
the capacity of the oscilloscope loads nnd of t ho 
defl ector plates will not cause trouble. lit a practical 
case the output wns connected to an oscilloscope 
t hrough about four feet of wire, and the fro<1uency 
response meosure!'I for n gain o f x JOO. (U nder these 
conditions tbere would be nt least JOO µµI!' of stray 
capacity ncross the ontput.) 'l'he response was flat 
up to 200 kc /s., nnd 6 db down nt 500 kc /s. At the 
low frequency end, the response was flat down to 
5 c /s., and t ho measurement could not bo taken 
any lo\ver. 

'Vhen n g11in of ·1 0 is desired, it is best to work 
with 17 1 giving the gain, and V • switched for unity 
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anode foUower t hl'Ongh input resistances R, uncl R 6 
respectively. At the same time. I /50th of the input 
is fed straight in, wi thout modifica tion of frequency 
response, thr ough R 6 • Thus, bass or t reble boost up 
to ,50 timos the normnl response is obtninable, con­
trolli•b le in amount by R1 and R 3 . Bass-cut an<l 
treble-cut can 11180 be obtained if desi red. k'or bnss­
cut Ure condensel' 0 3 is inserted . .For treble-cut, n 
vnri1\blo condenser 0 4 (this may be of the solid 
diolcctrio type) 1nay be placed across R 7 • '.!.'be type 
of characteristics obtained for val'iotts settings of 
the controls are shown in Fig. 7. As far as the middle 

~~~T x 50 
ro ~--~--.-------,-----~-· 

-r ,1..0_,1.:_ ___ _,ro~o=----, --:-:,,000"=::,.----"--;;,o~.ooo 

FREQUENCY (c/s> 
Fig. 7. 

Aesponse curves of the circuit of Fie. 6. 



register is conccrnod there is a loss of 60 times in 
passing through the ci.rcuit, and this will have to 
be made up olsowhere. Tho tone control stago should 
be plBCod as luto in the amplifier as possiblo, owing 
to the po88ibility of bum pick-up, especially on tho 
wiring to C,, which has neither sido c•-.rthod. 
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APPENDIX 
Exact Formula for Voltage Gain 

Tht· nnlAtkua or !-'ht. 2 (o) wllt be used. EQ.uQtlng thr currents 
011 It l .t "•· " "l' Ill'" o 

,., - 1·,, •. !I - v,, 
n, 11, 

Bui r-0 - -.A Y II (tlte n1·gatlvc algn bclng Included because or 
the J)IUOO n,wenal), Biid ~ rU ('an be e.UnUuntt"<l r'rom tl1ls 

oqunitou, gMng flnntty 

11, I'' - 1'(1 [ 11, 
( /!, 4- Tl,)] 

+ , t 

Thus 
__ n_, __ 

(where aaoln the neimth·e ilgn lndlcat.es ihe phase rcv<JMI). 
If A It of U1eonlerof 100, l he term (R , + R,)/.I wtll be neldlalblo 
In comparlion with /( 1, and IO the fonnuln reduet .. to "•' "" 
as a.hown 1>.nwlowly. 

Frequency Response 
l rlt 11 d~lr(l;f to ftnd the frequency respon.se. t.he exuct rorrnulA 

List of Countries 
(ncludocl with Mtis issue is a le1.ttlot containing a 

comprohonsivo list of countries. Tho list hna boon 
dmwn up by roprosontativos of tho R.S.O .. O., tho 
A.R.J:<..L. ond" OQ "(the U.S . Wost Const m11gazino,) 
and will bo usod by the A.R.R.L. 68 a basis for tho 
aword of t heir DX Century Club Certificate. Addition. 
ally it will bo tho oflici11I reference for thoir Annual 
DX Contost. 

Considorablo thought and care have boon oxpcndocl 
in ita compilation, ond those who possess copios of 
pre-war lisui will see tbot certain anomalies havo boon 
ron•ovod. lo'or oxrunplo, lbe Isle of )fan, Baluchi>!tan 
and Tasmania no longer count os scparnt.e countries, 
whilst tho Malayan Peninsuro now ranks us ono couu· 
try and Sikkim (AC3) becomes a sepan\lo CoWltry. 
Numerous othe r modHic11tioo.s and clarHicatiorui will 
bo apporcnt from ll careful study of tho list. 

As for ll3 tho Socioty is concerned, wo urc grateful 
to tho A.H.H.L.. t111d "CQ" for consu ltiug Lill in t ho 
mr,tttor. \Vo fool tlmt there cannot bo tOO much 
co-oporalion of this kind. 

As o mat.tor of interest, the now Council is to bo 
asked nt t ho Huggostion of tho A.R.R.L. to uppoint ll 
" DX Oommjttoo " to koop such matters under con­
stant roviow Md to furthor collaborate 'fith " CQ," 
the J.cnguo, ond other National Societies. A.O.M. 

• • • 
Additionnl copies of the leaflet aro availablo (prico 

3d. each) from Headquarters. 

(.&.) n\ust. be used, i.n which A. varies with frequenc)•, and cannot 
be <1ssumed w be veri• lnrge at tho ttmlla or Ille frequency range. 
A>t before, let 1110 gain which IL b de&ll'l'<l w obtAln be 11 (i.e. 
" - Ra/I!,), and leL m = A / H. (m I~ the racwr by which the 
lt/llll Is ttduccd bl' tho feedback). ~·hen eq11aUon (4) •MY be 
wrlttcu :-

Cni• = - ( ; 1 ) 
l + + -

'"" Nt 
If n .. J and 'n = 3 the actu.'ll a.:'111 '" 8n/5 lnste:Ld o f n. 

rc1ire~utlng a foU or 4 ·U db. If" 1$ M«M<r Ulan unity, the gain 
dill'cnl from n br an evt>n 111111\llcr nmount. '\~bis justlftcs U1e 
" factor of three · rule. 

More General Case 
lf /t1 and /l1 are re plnccU by i;(tll\C'n\1 l1111>t.xluuccs z. ' 'nd Z2, 

tl11:u1 by exactly the 8amc 111nthr111.nllc1, 010 gnlu wlll b~ Z ,/ Zt. 
Thero ls now ampliflcntion and phnso tJhfft. IAlt 1.1 consist of 
It, In gerics wlc.,h c;" nnd Z1 of n, In 1Ktrlca with c,. Thcu 

11, - ...L 
G 1 _ z, .. o, ("O,R, - ;) £!. 
tln-z; ~ j_ - w01R1 - j C, 

R1 - w0 1 

J•rovidttd tl1'1L R)C' - l!,C,. this i. ludepcndeu' of frequency 
and equal w C, C, (Or fl, / 11,). 

8UuUa.rly lt ~o be shown lh:•t lf Z 1 con!d.sts of R 1 in poraU~l 
with o <01tde~ C,, ond Z, or 111 In Jiarallel wlLb C., the ltl'in 
wUI be tndepcodontoffreftt1enry lr n1C1 - R,C,. This result ls 
801Ul'lllllC21 useful, bemuse lhe pre~nec or atrav ca1>."\Clt1es across 
H1 and R, war apoll tho n""Al)Onl<' M. hl.'°1 frettuencles. It 
11 then adv.antagoou~ to lllaC() a su\All lrlnune.r a.cross either 
/t1 o r n. and adJlL""t. for levf'I freftucnc)· reeponte. Small con· 
tlcnscN :ire abo sontetln1cs plt•eetl acrou U, nnd R, to nu.lllfy 
tho e ffect of grid w cathode cal)(lelty or tho valve. 

Output Impedance 
l..ct " snln.U change or voltlHW • be lrnvre.s...~'ll on tho anoc.le 

b)' ex ternal mcnu.s. :rhl.:J wlll •·nu~ " \'IJltasw eU,/ (ll1 + R, ) 
w apl>tar at the grid, nwl t10 tt current •1qunl to t ll ,g/ ( R, + n,) 
wUI t ow lo the \'nl ve. ThuiJ, io nn ~x t•:rnal ~urce, the valve 
ap1>cMs ""an inwc<lanoo 110 or (II, + 11,)/ 11,v ohms. Since 

11 - n,/ R, we have: 

R = " + I ollm•. • . (2) 
0 q 

Jn Jl'lrallel with UU. resl•t.•11<0 tltN" u the usual anode load. 
ao tbe actual oul:]>uL hnptdanoo oontlst.t of 110 In parallel with BL . 
l!•ually, R L li much l•l'l!Cr lhao R0 and 80 can be neglected. 
Xo ""'-'<lunt hJU been tukcu or Ru (FIR. 2 (<.) ). lf Ru = R , . lha 
rorn1ul:\ becomes Ro =- (H + 2)/q. 

Generous Gesture 
l'he Hutt Vnlley Branch of the Now Zealand 

Amateur Radio Transmitters Associ11tion ore sending 
to t he Society a nwnbor of tins of fat for distribution 
to certain members of tho Socioty who it is hoped will 
bonofit from such gifts. 'l'his generous gesture is 
warmly appreciated by tho Council: 

Headquarters: Station 
Jlusrs. Strotton <f: l'o.. iAtl., of Birmingham, 

11uve very kindly offorod to pre8Cnt to the Society a 
l lodel 6-10 Receiver. ·1110 offer h118 boon accepted 
with th!Ulks. 

• • • 
Good progress is beiug mado in connPC·tion with the 

bringing into operation of Hcndqunrt-Ors' s tation. Due 
to tho rocont severe wc11thor tho norinl syst-Om hM not 
yet boon erected, but it ill hopod thut this work will be 
com pleted at an early dnto. 

It is nntici patod t.ho.t the ijtntio1\ wi II bog in oper11-
t.iOnl1 withm the noxt t wo months. 

lnqedible • but true 
'rhey have come at Inst I Sbc complotoly blruik 

onvelopos. \Ve know sontoono would come up to 
scratch ! The only oluo is 0.A.S. at tho top. Six 
blank unstamped envelopes for tho collection o f 
someone's QSL cards !- Yos that is what we said. 
There was nothing else enclosed. 
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AN R.-C. AUDIO FREQUENCY FILTER 
By P. NEWTON NIELD (G8SH)* 

T
HE nudio frequency filter hl\s bwn used by 
nmotcurs for t,clcgrophy reccptio.1 over n number of 
ycnrs with both strnight nncl superhct rcroi\'Cl'l!, 

enabling " \'Cry useful increase in selectivity mal 
signnl/ n<•iso rutio to be achieved by rolotivoly s implo 
rueans. 

Audio frcqucnr·y •clcctivity is usually obtoincd 
through t ho uso :of ttmod c ircu its involving lro n · 
coro<I c hokes or trl\n~fo rmers. '!'hose •WO bulky. 
oxpcn13ivo nnd noL pnrt.iculnrly effi,•i('nt, nn<l lu.r.vn a 
nu1nbcr or disndvnnlug<:f.i. s uch as hu1n pick· ll)J, utie·. 

Thi ft 11rticlo ntternpts to describc nn 1\ F Hiter. 
composod entirely of =il<tanccs nnd t·ontlenl!Crs, 
which wAA originully itl\'estigated nnd i1worporllted 
in " communient ions superhet designt>d n bout n 
yeAr ago. in "•hich receiver tl•e filler 1u\i sine~ ~i\'CI\ 
a most suti~ftwtory performance. Its few eomponcntis 
and lack of ndditionul front panel controls l'<'nder it 
pnrticulnrly ~uihlhll' for adding to nn existing >ltroight 
or supc-rhct l"('(!Ci\~cr. 

Facili ties P rovided by the F ilter 
(11) A s imple d 1'<'tlit whir It , when added t o tho J\ I•' 

nmpl ili(•r &~·lion of n rc<:ch·cr. will "llow the 
nmplif11'11tion of n ccrtllin b1•nd o f frcrtuonc icl! 
(11.111111lly 1·c11t1·cd "bout J 000 c·yclcs /scr .) nnd 
ntU>nunto 1111 ot lu•1·s o uts ido t hnt hmtd. 

(b) 1'requc1w it'8 within the pass band oro not nttcn · 
untod, 1111d tho ci rcwt con bo arraugod to give 11 

g1•in if rt'<1uirt'<I. 
(c) Pro\'i•ior\ iw murlo for voryit1g 1 ho width of th<• 

pass bnrtd. 1md fo r tho altcnuntion of freq11cncit·>< 
ouL~idr thnt haml. 

(d) Tho filter e<ll\ be switched in or out ul will. 

·Circuit 
Th<1 bMi• of the> ci.rcuit is tho well known !wider 

o~twork osci llutor shown in Fig. I. Positi\•& foodbock 
will occur when tho ovornll p hu.'Kl shift of tho not work 
is J Sn , i.e. nt u frequency Jo depending upon tho 
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,-atues of G and R. For oscillation tho gain of VI 
must be not less thnn t ho nllenuatfon in the net­
'"''ork. 

\ 
' 

Fi&. I. 
ladder N etwork Oscillator. 

Xow if the gni n is rct'hwrd ju"t below thl't requi.t'ed 
fo r oscilh•tio11, there wi ll stlll lio posith·c feedback 
ut. Jo, arid nny s ignals ••t th••t fru11urut0y i11jeot.ed into 
\I I grid will ho nmplillcd much mo ro t.htm s ignals 
of uny other frec111en<"y, nnd by P•'O\'iding a feeclbnck 
control the .. resonant g•\in ," i.t. l he guin ut Jo. can 
l>c mnrlo greater or lellS r\JI requ ired. ln odd itiou, 
negnti\'e fccdbnck 0<-curs at frequenc ies above Jo, 
reducing the 1,-ain of VI below t hnt witJtout feedback, 
olill further incroMing tho effooth·cncss of the filter. 
.\n cxampl.e of tho ovcrnll response cun·o with 
moderate feedback iM shown in :Fig. :!. 

Feedback Control 
One wav LO control feedback woldd bo lo make 

the Inst network resistor " potentionteU'r. nnd t o 
t•orutC'Ct \ ' I grid to the ~lidcr: howc,·cr. intenu:Lion 
between this con t rol mul 1101·1nnl AF gnin control 

' --
0 200 300 400 500 600 700 800 000 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 

l=REQUENCY 
FIJ. l. 

Re.sPonse cut"'le of k.·C. &udio filter with con.nine Input. 
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usunlly connected to VI grid wottld occur, and muko 
operation difficult. Figs. 3 t1nd 4 l!how bow tho 
normnl AF gi•in control wu.• mndo to secvo the dual 
pttrpOSO of .\J.' gein o.nd focdbock control. Jo'ig. 3 
shows " double-diode-triodo in a con,·entional 
second doicctor- 6rst LF circuit of a rmperhot: 
RI is tho J\F gain control nn<I of course tho gnin 
ie n 1nt\xi1l'lu1n \\'hen tho ~lidcr is llt. point" .4..." Fig. 4 
gh·cl't tho n\odHietl «ircuit.. li'our resistances untl 
conden~ors tuu l. Sl hn ,·o l>-0en adde<I nncl Ute connoc· 
lion to poirtt "13 " on R I hos ht'on modilied. 

~1,. 3. 

OUTPUT 
VALVE 

Typical u ·c.ond detector-finl AF 1mpllfier drcuit before 
modificticlon. 

('oru<ider the ne t ion of HI with n-~pecL to foedback: 
when the sli•ler L~ ot point·· ll " fcedbnck will bo moxi. 
mtun, at 1>0int" A " it will l>C minimum (although not 
rero ))C(;mrse of R:?). i.e. movement of RI slider 
to,vnrds ~• B " will rcduco ""Stil(nol "gnin and incrcoso 
fecdbnck (and therefore ·• resonant" gain), wbilo 
movement towards" A" will htwo t.bo opposite effect; 
thus hy 811iLablo d1oicc of" ci1~·uit \•al11cs the ovcri\IJ 
g11i11 Lo 11 signal at " frc1111c11oy /o Nin be ml\do to 
"Pllt!M roughly co1••l1Utt, "''d tho •· gain " control 
th<"n 1-cts merely 1is n co11trol of selecti,·ity, tho 
rcc<'h·cr RE' gi1in control ll<'ing t18Cd to set a S<Litnhlo 
dii:cnul level. L~y clo.~ing 8 1 tho fl'Cdbnck is short· 
cin:ui t.cd 1md HI returns to its normal function: 
81 <'t\n corwcnimtly ho «on•hinNI "·ith say the tono 
control. 

rn prucLiC<'. the cffN·l of r'-<ljnsting RI is •111it o 
imprc&iivc; when reeoh·ing n fuint CW signal with 

C • 'Z70}'F 
Fil. 4. 

Modified circull to in<ludo •udlo filter~ 

Table I 

Type of :t\etwork :l 
-

soot ion I 4 seetion 

I I -
He<l-01mnt Frec1uency Jo :!rrRC v'll 2rrllC /10 

\ 7 
-

. · 1 At tcnul\tion . . :!9 5·5 

""""'"" ' ··-1 " 1 · 4 70,0tlO 470.000 
for Jo approx. C li\OµµF. :!iOJ.11.LF. IOOll cyles '><ce. , • • 

R I at ·· A " in the prci<-Once of b1\Clkgro1u1<1 noise 
11r1d. s lightly off.frcqncn<"y QHM, adjustment of 
It I towards " 13 " N111sc" tho background noiso 
11ppnrcr1tly to foll uw11y tmd gi,·es mt improvement in 
rcnd11bi lity ofte11 1\ppru11ching two .. .R " pcint;i, 

Either n three or four Se<"lion 1tetwork mt1y bo 
11l<C<I. AA will bo seen from 'L~1blo I. \\"hilo tho three 
s('('tion network has 1 ho 1uh·1mtl\gc of requiring less 
«ornponcnts. tJ10 utt<'nunt.ion is greater; it is therefore 
only euirnblo when \'I gnin i• large. Tho gain of \'I 
• hould be rather larger tl111n tho network atumuation, 
W 11l1ow for tho c{fcet of llCLWOrk tuibalrutco duo tO 
component tolc riu\cC. I n tho filter constructed. n 
high- µ tl'iod.e (USQ7) 1111d 11 font· section notwork 
wore ll.8Cd, "$ tho pl\rticultu· values of rcsietnnct>A 
1111<1 <'Onclenscrs t.o give" ijllill\b!e resonant frequency 
wcro to hnnd. It will he noted thnt tho IMt network 
1x•8istor has to be gret1ter in ,-.. Jue than tho others, 
1.s it is shunted by .n I nnd H2 in series. 

• 5 -P:\rk 8tr~c. t..ouMhhorous:h, Leicesttr$hire. 

Loss in A.F. Transformers 

By H. N. GANT (BRS 3759)* 

MANY t.rnnsfornlorK hnudling np1>reciohlo pon•er 
nt nudio frcc1ucnci('8, such os Ute outpnL 
t.ra.n.sformoN< nS«l in ffJMech end modulation 

umplifiore, or those which march output vah·os to n 
loud spcoker. are wound on lnminations with holos 
pnnchetl in tho stnrnping>l. TI>is is done for easo of 
mo11ntinf!, screws being pn .. '!O<I through tho holes 
11nd clnmps or the ch11s.•ii<. 'l'hiH mothod of mounting 
i• commonly used 011 t ronsformors somewhot lorgor 
than tho uimnl commo1\'inl loudsponkor output 
tron•formcr, whic h is genornlly rnr too small to hund lo 
anything more thou u w11tt or so without npprceinblo 
distortion. 

As the mnnuracturcr of luminntions cnrcfully 
insulot~ one or both Hid!);! of his product, it scomod 
lo tho writer to bo t.oohnicnlly wrong thot they 
ahould be sbort..circuilcd by lhe usual 413A scrow 
pnAAing through tbo mounting holes. ~foosurernont.41 
wcro accordingly token on severnl tr(m.•forrnors 
when it was found thnt Lhe miiximum uvui loble 
t1ndistortcd output wus <:onsidombly g reater whcrt tho 
socuring screws WOt"O rornovod. In 0 110 ctu~o tho 
improvement moo11urod wna from II t.o· 8 wntts. nnd 
in oil coses the improvement w11s between IO and 
:!O pcr cent. lt wus found that by using thinner 
scrows (such as 613A) with two turns of sticky pnpcr 
tupc, wrapped round tl10 shanks before inserting 
lhcm into the lorninfltions, no measuroblo loss 
occurred. 

• 92 Elspeth Rd .• CIAphAm Commo111 Loudou, S. \\t.l l. 
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A MIDGET UTILITY TRANSMITTER 

By D. J. G. LEGGE (G3MP)* 

W
lIE~ the \Vritel''s t;rnn/i.1niLtcr \\·t\S reto\'orerl 
from tho G.P.O. Mter its six ycaN! rest .. 
ono look was su IHci~nt to show that in tho 

Light of modern dornlopmeut it Wt\S definitely not 
tho thing. [t ht>d been modified so many times nfter 
its initial construct ion that the wtder-sido of the 
chassis looked ns tl1ough miuo had heen nestlng tbore. 
so it \Vt\S pltllcd c.JO\\rrt and work comn1enced on a ne"· 
rig. Consequently, when 7 and I~ Mc/ s. opon~<I 
up wo wero oi>ught with tho soldering iron reel hot 
and in the midst of 1·ccon$truc t ion. Something hnd 
to ho dono and tho li tt-lo rig to bo dcscribod was the 
result. 

Circuit 
As n1oi:;t of 011r rinuacinl resou.rccs ''rero being 

poured into tho trnnsmittcr proper the st.an<lhy 
·w1\ct of nooosaity an effort a.t. economy nnd because 
the power supply is no mean item it wus decided 
to test the possibilities of the simple AC/ DC circuit 
ns applied ~o the commercial domestic rcc;eiver. 
In th is c ircuit the 111ains nro applied direct to a diode 
rectifier whilst n 1·e.~ist .. nce is used to drop the mains 
volt.ago to the correct. value for the 11'aters which 
tlre "•ired in series. 

Fii. I . 
Circuit of Midget Utllity Tr-:in.smlner. 

The vt>lvos tL~ed b~ th2 writer- both o f the ;.!5.,·olt 
ty}>e-nre an Osram U31 11.s d iode r ectifier oud an 
Americiio 251,6 liS •• tritot crystal osciUotor. Tho 
tih1ment droppcog 1·~siatnnce is n three way Uno 
cord, but a suitahle 1·csistance could be used instend ; 
in which case i.t should bo mounted oo tho renr clrop 
of t ho chu.ssis. 

Aptwt from tho power ""pply requ.irernentR tho 
circ11it (Fig . J) i• fairly stmigbtforwnrcl. Smoothing 
is taken caro of by me1ms oft\ liUmA choke-such M 
is sold for small receiver power supplies-and two SµF 
Dri litics which fit 11e<•tly 11nd01· the smnll Chtlssis. 
'fhe 50,000 ohms rt'Si•tauce in the sm·een can l>e 
reduced in ,·al110 if dcsiretl, but this i• not 
reco1nmended 11s no g.-ent inc.-euse in output results 
1\nd the vnlvo life wiJ.l bo 1>ousidem•1ly shortened. 

As the tra.nsmit.tcr W•b!! designed primarily for 
operation on 7 and l <l Mo/ s. n ti.xed coi l nucl condenser 
arrangement "'"-~ employed in t ho c>ithodo fm- u;o 
when work lng on the crystal harmonic, this being 
short cir-0uited by menns of a m inaturo switch when 
working on tho funclnrnentul. l\.eyiug is a lso affected 
in tho cathode, a jMk bein.g wired in series with the 
cathode coil mtd eadb for th i.s purpose. 

• 19 \Vflllam Hoad, Stat>1cford , Nottingh,,m. 
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Construction 
'J'he ahunini1un chassis was cut. <lrillod nnd bent 

•LS shown in Fig. 2, aitd g i,··en n cont of grey paint 
en,.mel on its 11 pper surface. MoLU1Led on t he front 
edge of the cbussis from left to right are tho switcb. 
(for shorting the cathode coil) the two-piu so<:ket 
(for the c1·ystal) nnd tho koy.jMk. These uro sho\\·n 
in .Fig. 3 which nlso depicts tbe positioning of the 
filter choke or1d tuninii: condenser. 

Components List 
l50 ,,,,p Vllrml>le comkni;.i:r. 

J J.00 1•P1" fixed oouclcns.:r. 
J .01 111" HxNI C01tlkh8C'r. 
2 s 11-V c.lectrol_ytic conllen-S(•r ( Oubilicr). 
1 50.000 ohms rcsislor. 
I 75,000 ohm.s rcsi.istor. 
t L.l". chOk1J (fl.Orn.A rcc:civinii type•). 
t Closcll circuit illck. ( l.l11l"h1). 
L 3-wn/· Jinc c.,'t1nl (GOO ohms). 
2 Octa tyJ)C' \'nlvo 1.>as~3. 
I Valve t)'JlC 26.Lij. 
I \'nh•c tyim U31 (0-.nrn). 
I. OrystuJ , holder a nd ~O('k(~I, ( ll:uurnd). 
l SinglC:.~J)OJC, s1ng1c throw switch. 

The valve sockets nre mounted with th\ir keys 
towards the rear of the ehn.~sis ; this is an aid to 
obtaining sbort. leads thereby simpl ifying tho wiring. 

n fa desirable to commence wiring the series 
001mectod heaters first, o.s these must be "8 close 
to the chassis and as fihort as po!lSible in order t hat no 
hum can bo picked up from them. The line cord showcl 
not be connected to the sst 11ntil the last, otherwise 
dill'lculty will he ex-perienced in manceuvring the 
chussis w!1Llst c1urying out tho rest of the wiring. 

The cathode coil, mou.nlecl tmcler the chussis by 
means of e snmll bmckot. i3 I ocated just to the rear 
of the key.jack. This coil is wound on a I in. former 
nnd consists of u turns of :tfo. 22 s. w.g. spaced to 
occupy t i11. If ttny trouble is encountered from 

~ 3• 

l'/e' 
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f;g. l. 
Chu1iis Dimensions. 



spurious harmonics, an extra t urn should be added 
to effect a cu re . The t•bove data is for use with a 
7 Mc/ s . crystal ; if tho transmitter is to be used on 

Fl&. 3. 
View o f co mpl ete Midget Tt'ansmltter. 

ony o~her band thon t lte coil must ho a ltel'ed 
accordingly. 

Tho anode coils arc wound on receiving type coil 

Side Slip 
Several memben; havo poin t<.'<I out that the State 

of Jliaine w as omit ted from th e W.A.S. lis t published 
in our last issue. Attention has a lso been d rawn to 
t he fac t t hat the Dist rict of Columbia is not a Stute 
and should not have been included in t he list. 

Our apo logies to t he " Hams of 1\T aine." 

" Radio News " 
The Society is now in a position to accept sub­

scriptions from members for the Americllll mon t hly 
joumal 0 Radio N~ws." 

Subscriptions rates ore as follows :-
One ycM £ l 5 0 
Two years £2 5 O 
Three years £3 II 0 

Copies will bo posted direct to subscribors from 
Chien.go. 

LONDON REGION MEETINGS 
wlll be held at the 

ROYAL HOTEL, WOBURN 
PLACE, HOLBORN, W .C.I 

on Wednesdays Apri l 23 and May 21 
7 p.m. to 10.30 p.m. 

Technical and topical talks- Questions and 
answers on Society affairs 

Light Refreshments 
at popular prices 

Ladies 
Invited 

A cordia l 1nvitation to attend Js extended to all 
members resident in the London Re1ion 

formers I! in. in diameter. For i 1\[c/ s . ope ration. 
15 turns of No. 22 s .w.g . are wound t o n length o f 
Jt in. ; for l4 llic/ s . 8 tur ns of No. IS s .w.g . a re 
wound over the same length. 

Operation 
J3eforo s 'vitching on. nrnke sure that the wiring to 

t he heiitors is correct; any mist<>ke here wiU cost t he 
price o f two new Yt\lves. It will be found t hat the 
heaters t uke " consicloru.ble time t o warm up, but 
t his is u~ual wiUt valves of tho type specified. Wit.h 
the anode c ircu it t uned off re~onnnce a meter in t ho 
cathode <:ircu it should rend t\pproximately GOmA : 
t his will d rop to about I 5m A 1.tt resonance when 
opem t ing on t he f1u1damental ancl to nbou t :!Om-"'. 
on the hnrmonic. These figures m<\y diffe r somewhat 
in other localities, d ue to ,·ariot.ions ill mains ,·oltagos. 

If a fottr tl.lrn con p iing loop to t he nel'inl is wollnd 
routtd the anode coil t he t mnsmit t er can be loaded 
nntil the nnodo current is " bout -l5ni.."'. represen t ing 
a n input of 10 · :l Wt\tts . It is not wise to go beyond 
t h is fig ure l\S the <Jua lit y of t he s ig na l fltlfa off rapidly. 
T he e ffic iency of this tmnsmi tte 1· may not be a ll t hat 
is desired , but it 8orves admirably t he purpooo for 
which it was bu ilt : it is compnct. che»p nncl e ffective. 

New Regional Representative 
Tho Council hns boon p leased to appoin t l\lr. H.J. 

S herry, G6JK, Ji Now Drive. f o t tor idgo, H igh 
Wycombe, Ilucks., Acting Reprooeutative for Region 
6 (Home Counties) . 

The new R.R. is well-lrnown to locol members, 
ond it is antic ipated t ha t under his leadership t he 
Region will make good pNgrc&~. 

• 

THE INDIAN INFLUENCE. 
G4AJ who is shortly returnln& to lndla releases the secre t of the 

successful pruni ng o f his multi·Oltment rot·ary bea.ms. 
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World Telecommunications 
Conference 

THE March 1945 issue of the B ULLETIN carried an 
announcement dealing with the Post-War Licence 
Policy of the Society. Contained therein were many 

proposals designed. 10 improve the co~ditions un~er 
which Amateur Licences were 10 be issued. W11h 
minor exccp1ions those proposals have been pul in10 
force, and we believe that members generally will 
agree lhat our post-war licences show manr improve­
ments und compare favourably with those issued any­
where else in the World. 

The a ll ocation of amateur frequencies at the forth­
coming World Tclccommunicalions Conference, is 
naturally engaging the attention of every amateur at 
the present time. and whilst the situation looks serious. 
a similar situation confronted us at Cairo. Newer 
members may not know that the Society sent a 
representative to Cairo in 1938 and to Madrid in 1932. 
The authorities have themselves paid tribute to the 
Society for the fight we put up for Amateu rs on both 
occasions. ll must not however be assumed that all 
the work is done at the Conferences. Jn poinl o(facl 
a great deal of 1he work is done in the preparatory 
stages and those handling these mailers for lhe Society 
have devoted an enormous amount of time 10 frequency 
allocation problems. 

The rcccnl Moscow Conference was of an exploratory 
nature only and committed no one, alt hough 
undoubtedly 1he exchange of ideas has been of great 
help 10 the countries taking pa~t. . . 

Since our su11emem of pol icy was published m 
March, 1945. the Society has revised its claims regarding 
frequencies and has recently submilted to lhc G.P.O. 

Radio Amateurs' 
Exam.in a ti on 

THE fol lowin~ tnblo lists ~he results of the Hndio 
Amut~u,...• Birnminotion held on November 15 
Jost , 11nd romp11 res them with U1 0•0 rccordoc l nt. 

tho provio11~ oxn m ino ti on. 

~ ... or Su. of :\o. ot" l'Prf•t•utn,:co 
l):tt1• t '4' 11lltdn11~ t>a,,.,,'{'-1. v~11lurr:1 or t-'nll11r4>,,; -------

llay, IOU~ , , .. :.? J.,;, :i; 22.2 
XO\". llNtl :!16 1;.o t16 ao.:, 

111c fo llinl( oft in the proportion of pt1SSC8. ni; com. 
pored with tho )foy. 19!6, examinntion, nppoor11 to 
be duo to tho foct thot a number of persons si1t 
for the ex111nino1ion without adequate prepor11tion. 
Thero wnR u tcntlcncy. noticeable also in tho finit 
e:rnminution. for nnswers to be worded so briclly or 
voguoly that it wlli< difficult, or impossible, for tho 
exnminer to 11•scss correctly the e11trunt'11 knowlo<ll(o 
of tho Ruhjcct .. A typical example of tl1ls occ11r1'Qcl In 
tho quest.ion on ovor-rnodulation. in wl1ich ti. nu1nl)or 
or cundidaJ,cs wrote thllt th is could be prove11tod .. by 
tho uso oft\ cn thode-roy oscilloscope," without giving 
uny ovidCn<'O t hn.t they knO\\r \Vhttt such un nppnro.lulil 
is. o r 81.ating how il should be uSNI. or wlmt. rcsultSI 
would bo • I.rived for. Tho ach·llntnges gnincd frorn 
tbo ul!O of dingrnms in unswering <111est.ions st.ill l!OOrns 
nol to be npprccintecl by mnny students. l:'or 
exnmplo, oven the question on foiling was answorcd 
by muuy without. tho aid of a diagram ! A fow candi-
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as 1he m1mmum requirements lo accommodate 
amateurs, the following proposals :-

1.115- 2,000 kc ls. shared (as now) 166- 170 Mt s c:xdush·e 
J • .SOO- J,800 •. uclusi...-c: 220- 22S 
7.000- 7.200 .. •. 400- 430 
7,200- 7,300 .• shaml(H now) 1,200- I.JOO 

14.000-14.40() .. ~XclU.Sl\C 2,JOO- 2.450 
21,000-21,j()() •• 5.600- 6,000 
28.000-30.000 .. 10.000-10.500 

20.500-22,000 .. 
~i1hcr SO - S4 Mc s. } 

or 5~· S - 60 .. cAdushc. 
or 66 - 67 ·5 .• 

Although our authorities have a greater appreciation 
of the value of Amateurs than was lhe case before the 
War it must be borne in mind that 1he number of 
services requiring space in the spectrum is now far 
greater than was the case when lhe Cairo Conference 
took place, and all of them lim•c to be fined in. The 
position is far more complex in Europe than in America, 
and we sense lhat the genera l altitude of the U.S.A. 
may not react 10 our advantage. 

It was not known by the G.P.O. :it lhe time of writing 
where the Conference will be held, but this information 
should be available very shortly. as the Conference is 
expected to start in May. Incidentally it is the intention 
of the Society 10 send two delegates, if possible, 10 
the Conference. 

It is easy for those who bear no responsibility 10 
criticise and make slalemcnts which do not stand up 
to inspection. We have never exaggerated in lhc state­
ments we have made either 10 lhc authorities or 10 
our members. 

In the past we have fought the ballle for Amateurs 
wich success and members can rest assured 1ha1 we are 
doing and shall continue 10 do our u1mos1 to protect 
cheir interests. A. E. W. 

Lare News.- lt is understood that 1he U.S.A. have 
issued invitations for n world telecommunications 
conference 10 commence on May 15 next, in Atlantic 
City, 'ew Jersey. 

elates used no diagrams nl all in their nnswer papere. 
Comments on the indh·idunl qu<'lltions are:-

Quutio,. I. Frcyur11e!f·t1111lliplirr8.- F11irly well 
flO.S\Vered, t11ough f.L number of en ndidilt~8 \\rere under 
tho misapprehension tbot the lu1rmonies are produced 
hy It piezo-electrio crysta l. i\lony foiled to grasp thot 
tho hurmouics oro product><J us 1\ l'<'Sllh of the con­
dil ion• undor which tho vn lvo in 11 frc-quency-multi· 
plier opomtes, nncl fnilod to dol!Cribo U1c•c conditions. 
i.e. t.ho portion of tho c·lrnrnctoriRtic on whid1 tho 
vu lvo i$ biased to work. 

Qucsti<m :l. Fmli1111.- i\Iony t•ttndidotes. wl1ile des· 
cribiog fading along t\ s i1111fc pt1t11, omitted to describe 
fnding caused by two or rnoro 8ij(nnls arridng hy 
difTcring paths with voryi11g phoot-0 relationships. Tho 
majority ga,·e good diugrnms. but n number sub­
mitted very poor diagn1ms and in n few <'BSC!! no 
diogmm at all was giveu. 'J'heso lntter wcro perbnps 
cundiclates ha,;ng insullicicnt knowlecl~e of the 
subject to do so. 

QuC1Jtio,. 3. Supor-lictor()(l!J1Ul Rcc.,it:er.- Jo'airly well 
clone. )fost candidot.cs drow tho block schem111 ic clin­
gram correctly. but many gnvo nn inadequate des­
criplion of tho functioning of tho receiver. 

Q1testion -!. 7'/ic ca/culatio1l.- Oonerolly woll done. 
Qt161Jtio11 ;;. /Jircction(ll acriafs.- Un ly foirly well 

dono. 
Que.~tfon (l. Hetorotlync fl"C'fUM1c11-111eler.- Not very 

well done. Answerl! goncrnlly wcro somow!1ttt con­
fused. or locking in e88Cntiu l dotnil. This qllestion 
uppeored to cntcb a number of enndidntc~ by surprise. 

Que..•tio11 i. (n} J{ey-clicks.- Only fnirly " 'ell done. 
1110 use of fillers for primnry koying wos rarely men. 
tioned. Verv fow condidut.cs sko1chcd tho wave. 
fonns with and without tho filtcr>i. 

continm<l on page 1-19 



Service Transmitter Surplus 

F
OLLO\\Ti.~O protr11ctod negotiations botwoon 
tho Society nnd representntivcs of tho i\linist ry 
of Supply. on urrungomcnt hrui now boon npprovod 

whereby members of tho Soeioty who hold a trons· 
milting licence. or whose nppli~nlion for n liconco ho8 
been uppro\"ecl by tho C.1'.0 .• moy purcluu;o certain 
items of ex-Oo\"ernment lrOMmitling cc1uipmcnt at 
attractive priC08. !t iH. however, not possible for the 
:\Jinistrv to dool dinl('t with indi,·iduol members. All 
sales \\~II. therefore, be ncgotiotod by tho Socioiy·s 
County .Representotives who will bo rcc1uirod to enter 
into contrncts with tho :\rinist ry. Xo ordor can bo 
accepted of n total w1luo 100<8 thon .£:?5. hut there 
seems little doubt thot most orders will bo well in 
excess of this figulX'. 

Soles must be olfoctcd prompl ly M the dop6ts in 
which tho gcor iH lcx·ntc<l ore rcc1uired urgently for 
olber purpOS<'8. Every C". lt. hold• n complete list 
of tho equipment whidl is for 8610. togothor with " 
list of prices. Quonlities nro •moll in somo cosos, 
Iorgo in others. C'crtuin itum• oro uv11ilnhlo from 
several depot•. o thers from on ly one. 

As C.R ·s will bo responsiblo for tho collection of 
tho equipment. from t.ho dopot11. tho •(•ope of the 
schomo is somowlmt limitod by vi rt uo of t ronsport 
d iflic11 ltie•, nuvorthelell8 tho mot-Orio l 1tv11i lot1lo locnlly 
sho111tl p1·ovc u•l'ful t.o mc•u,i.orR. 

'l'laose wlto wi>1h t.o purl icipt1to in tliiR ••«homo s houl<I 
couunlmictLto with 1hoir C. H. ondo•i11g " stompod 
odd ressed en vclopo. 

(i, is n condition thut no goor purchnsocl in conncc. 
tion with th iM l!Chcmo mny bo offel'('d for rc:1nle. 

Ablil!E>S of tho comli1ion11 of H1tlo mny lo11d to 1.10riou;; 
<'OnSOCJllC2'C'C*f, 

Cotmcil mombors C.:. li. l .. J.11mbo11rn Edwards. 
GS'l'L. nnd (leorge 131oomficld. G2:N'rt. woro rcspon· 
sible for bringing tho nci.;otiutionR to n successful 
issue. 

Interference with R.A.F. Distress Frequency 
At the request of tho 0.1'.0. tho following urgent 

oOiciol R.8.G.lJ. unnounceniont WIUI transmitted 
during the wook-cnd l'cbruury 8- !J. I 047. 

" '1110 H.A.F. distress frcc1uency of 3805 kc/ i<. 
is being interfered wi th by amateurs. Jn viow 
of the threat to tho sofoty of oircrnn. omnteu,.,. 
t1ro urgently rct1uested lO operate at leMt 
20 kt' s. from tbios frequency until a further 
Rnnounceml•nt is made." 

Altl1oui;h tho obovo mc88i•go wns concclled one 
week Inter At tho request. of tho G.P.O .. members 
who use the high. fro<1uoncy ond of tho 3 · 6 llc/ s. 
bond are advi..00 to tnlco every prccoution lO onsuro 
t but no portion of their rudintion full" out•ido tho 
uuthorisecl litnit, vi:. 3800 kc/8. 

Commercial Interference in the 7 and 
14 Mc/ s. Bands 

Some mouths ogo tho Society roc111ostod tho C.P.O. 
to invostignto tho co111rnorcinl int.orforouco being 
encotUitorocl i.n tho 7 ond J4 )le/a. 1un£itour bonds. 

'l'he G.P.O. hnvo now reporl.cd t.hot tho in t.orforonco 
is lurgoly euusccl hy uutomntic· t l'llnsmissions on two 
o r Llu -oo .RWlSitlu oml Arnoricnn circuitR. As howevor 
cert<Lin .Sorvico ond H.B.('. stntions ••ro using fro. 
queo.c ies in the•o two bon<ls, tho <J.P.O. nro not at 
present in u positiou t.o moko olToctivo roprcsentutions 
to the G.S.S.R. and U.S.A. outhoritios in this matt.er. 

Tho Council dcplol"Cl:I this s tnto of nfTairs and will 
continue to pross tho C.P.O. to remove tho Service 
uncl U.H.G. s tutious now operating on frcc1ucncics 

within our bands. Jf tbis is dono, po8sibly tho dcmisc 
of the U .S.S . .R. and U.S.A. st.utioM will not long b<l 
delayed . 

Service Valve Equivalents Booklet 
\\'o uro indebted to llressrs. Palmer. BRS 14~95 

Densbrun, BRS9909. and othors for drawing nttontion 
to tho following errors. and omissions, in tho Scrvico 
Vah•e Equh-alents Booklet. 
Page -l 

~ 

8 
8 

ARPIO 
ARPll 

$ ARP20 
S ARP~l 
!J C\'173 

l:l CVI035 
13 C'VI040 
1:1 cv10.:;1 
13 CVI057 
l;J CV I065 
13 CV Wt.Hi 
13 CV JOIHI 
14 ('Vlll9 
14 C V 1127 
14 CV ll :lG 
14 CV ll37 
15 
1:; 
15 
17 
:! I 

" :!:~ 
,. 13 

CV l282 
CVL332 
CVl33:J 
CV 1576 
\1'1'51 
\1'1'235 
V'.l.'2!if. 

• • 

Add NHU4 C.:\'l lt•O 
Adel NHG5 CVJ:?i;~ 
Should rood ('\"I :w1 
Should rend C \'13:111 
Doleto NHilJ 
.\dd ~lli9 
Add El!';;.; Plttl) 
QP21 pro\·) not (lloz) 
, \dd J>X 2.; p roq 
Pen :!20A not Pen ~:!A 
EK :12 not E1'':J:! 
Sl'G I not SP4 I 
1'61 not P41 
.'.'\(16 not Zll6 
DDL4 (Cos) not (.\IOV) 
Pen 46 (i\Juz) IH•t Dful} 
Add EE'54. (Mui) 
Add EC52 (.\lul) 
Shoultl rcud At'1S:! Pen. 
Sboultl rcMI VP:!l Moz.) 
Should rtll1tl 2:!1)11'T(Cos.) 
1<'1'4.4.T (M'OV) not K'l'44 
84 1 not .J.8 1 
Doloto 701;,\ 011CI 8112 l 
Doloto 8ll0.Jrl 

Since the 1>ublict1tion o f tho .Booklet, " munbct ol' 
members have inquired why Cttthodo Hoy tubes were 
omitted. ·rho reason is t lint, except. in o few instonccs, 
1 hero oro no commercio l type numbers ror Scrvico 
tubes a nd " li~t of Service mtml>cni without ~uch 
commrrcial equivalents would oorvo little purpollO. 
It is hoped at some 1 .. tcr doto to publish 11 short list 
of thoso wbcs which nro uvoilablo cornmcrciully. 

RADIO AMATEURS ' EXAMINATION­
Continue<l fro1n paye 148. 

(l>) 1'1/~rferc11cc II) ttlcvU.iun rucptio11. Xot well 
done. Few could mention 1111 tho stand11rd methods of 
suppressing tho third hormonic. 

Quution 8. (o) C'sc of call·8tf/118.- l-'nirh· well 
done. Proctically all canclidutcs hod "gener<11: if not 
precisely correct, iden of tho procedure. 

(b) 01·cr-mod11lalio11.-Tho objections tc O\'CMl)odll· 
lotion were weU brought out. Description~ of t.ho 
mot hods of presenting it wcro oft.en only port ially 
correct. o r in terms whicl1 were 1.-0o gencrill o r too 
vaguo to scor~ highly. 

• • 
The informntion given above ;., from tho 1-cpo1·~ of 

the Exruniner anti is reprodured by ]JCrmi&lion o f tho 
Drpnrtmeat of Techno logy, Cit.y uncl Gu ilds of J.on<Jon 
Institute. 

C.U. IN B.E.R.U. 
APRIL 12- 15 • APRIL 17-20 
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THE MONTH ON 
By A. 0 . MILNE (G2MI)* 

Contests 

M A.'t\" of 111< hflve welcomed the returo or tho 
vnriou• ,\mo t.cur .Hodio cootcst'!. f!Clvero l of 
which hnvo taktln pince re<.'<lnlly. with more to 

eoooo. l\lo•t or tho nctivity during l:'ohrunry \\'118 

centrod uround tho A.R.H.L. DX contest and SO\'Ornl 
Uritish stnt ionf4 n1ndo vor.v s ubstuntiul sCOt'C8 iu Lho 
first hu lr or tho ovnnt. C--onditions choring tho ('. \\', 
sec lion WN'O oxeollont up to the Sunduy mominp;. 
14 Mc/ g. WU>< wido ope n nnd tho whole or tho st .. tt'l< 
nnd l 'tulud.- camo in oil 11ight with no difforo11co 
ii\ sip;nol l"huructori~t ic between ~\· 1 ~lncl WU. 'l'hoso 
who dL-<:itlcd l O l<pond Saturday night on bod mod mnko 
UJ> their SC'OrM on :i;unday, however~ we.re unlucky. 
bccati.'!O thero wAA 11n almost comploto fnde·OUt for 
X orlh Amt>riN• nil duy on l\U bands. 

Tho telephony 8CCtion of tbo cont.c.~t cnn only bo 
descrilx'<I 88 Llcdlum ! \\"o do not think that mony 
(l 'g stood 1 ho str11in for long. Conditiortl! wcro excellent 
ond tho bonds wide open , but what R din ! " 'o f('()I 
that it wo uld bo n. good idea. for tbe amntcur delegotes 
to tho forthcoming J ntornfltionul Confeo"Cnco to h1wo 
som o ro<:ords urndo or wook.onds on tho nmat.-Ou r 
bunds nnd p iny thom O\•Cr at the C'onferoncu i\SljOmbly! 
Thut ought to convino·o them of tho need for moro 
spnco l 

Notes and News 
G2\ Y'IV hos now honrd from OP2C' who turns ont to 

be n Otoeh l'C<'Ontly returned from Rumanin. 'H'o 
promilte8 lo QSL. ' \\\\' succeedod in working Kon 
Ellis in 1\ll eight of the countries be visited. 0:.?A.KG 
recently contocwd \\"GF)IO who was using two watt'!. 
Yes ll'c11/8. 2A)(.Q WM muc h moro QRO with no 1088 
then three wholo watts. The QSO wos on 'phone o n 
tho :!S )lc/ s. band. .Report..~ 58 and 56 rcspoetivoly. 
He confirms HZ IAB's address as APOSIG ond cords 
huvo orrivod. (;SVR 88Y8 CNSED is W4J.J\\'. QSI, vio 
A..R.JU,. C'Jl4AA is n phoney, definitely not known 
in Cn1>0 Verde so don' t waste your QSL curds. 

CSON hni< hod o. good bag with W6Al!'U/ 5 in Now 
)foxico. l'K\1. 1<~. .J:!UVW, \7Q5JTW, KH tJJJ'X, 
VK7DW V)>~T.K. l:' K6H A. J:lAAD und .J4AAK . 
Ho sni:tg~sts n o~owyr~ccdnro sig'.ml. CQ~, moon ing, 1 
cloll' t wnnt 1'(Jpl1os 1n1<1do 5,000 moles rad ius. Looks M 
if ho has boon us ing it too! 1J you work l~H'H. ho 
88ys. you ncod p;ront pntience and o bottlu of ospirin. 
They spook ·· hook " E .ngli8h. know no ~mm or ~lh<1r 
obbrovintiooll< und flrO tgnoront of tho mternatoonol 
preli:< list. 1'"twourit<' signal U. AS which 80011\11 to 
meon QHX 10 mioig. The gtution is edclcntly run by 
o ~onvt•ginn .r\nny outfit. . -· 

02TG worked TG3 K o n 3.5 UL 21.45 (;)l1 . J onunry 
14, "~lh 20 wl\tl8. 'L'G5K used 15 wntt.~. 'L'nlking of 
QHP, 02QY montiortl! \VOJJY of Bethel. K ons:. who 
runs JU wuLt..i Lo o. GV6- (lV6 find on 8 w1wo 11er111 I. 

Curtli! 1u'(J through from YR5X. QSL vifl RS.Q.B. 
C-OHC g ives H ISX ns Box 1043, T rujillo City, Dom· 
irticon Hopuhli(-, flnd W7Qf/KL7 as Box :l!J7. 
Auchorugo, AIMl<H. (;urc.IJ< Me tltrough from KL 7CG 
with in th roo weeks or tho QSO complotu with upology 
fol' dolny ! 1):!T U informs us that D2UF is 11 phoney 
so ogtliu. StLVO your c1mls . GtJRH prodncUJf tho us ual 
plum•, amoni,'l!t which nro tho followioig, 1LK3DW, 
28300 'phono, HK3DO, 28290 'phone. liC21H\ 
14360 'phone. YNIJ,B H370 cw. LA4LA 14000 
(Spitzbcrgon). ZP.'1.\.A. 14250 'phone. C--'P IAP 
14020 cw. Tll. Fro rt'<!cntly heard n G colling FK8Vl:j 

• 20 Kecblll Oatd•os. Bromley, Kio~. 
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on 28 '.\fcf s. 'phono. GSTK hos 0130 d ono well with 
KL 7FF on 7188. Solid from OIJ.00 to I 0. 15 GlIT. Ho 
mentions " '2QH:H who has worked 04 countries \Yith 
11 singlo GLG running at 18 wo.lt~ input : ho needs a. 
ac 1111<1 operntes on 3.'145, :J()97. 3720 ond :li30 from 
07 .00 O~JT. G5~IR off on! P.KGJ•:F.. Uox 70. Afacasser 
Ccloholl, D.E.T. 14 110 10.00 O.M.'J.'. 

Or.Oz hns hncl n re po1·t 011 his 7 Mu/ a. ' phono Crom 
Hon~ :Kong, d1u·ing u Ql;O with :F3.JB ot 2 l.40 
G.)T.'l'. Let 's hopo thnt thi~ wi ll holp to rem ind some 
or '"" thllt 7 is II UX b!llltl . '['h~rO Wllll tl time when 
Sllf·h a re port wou ld hnvo occ11Aio1100 no great sur­
pri:<e. G5(V hlll! worked Ll2UO. QSr, to Mr. John 
Osborne, Talbot H o use. Cuiro. QRA is given as 
Tobruk. C 3V A sends u short. but mo"t interesting, 
list. W513SY/ )L\I, using 10 wntls on tho 7,000 to n 
S.S. Crest of the lrat:e Wll8 contacted when 400 miles off 
th<> \'irginio. Const, bound for Antwerp. VQ5FCA is 
nnoll1er nice o ne. Input 3 wntl~. c / o H11dio Station. 
Jo:n t-Obbo. Cgancla. 

02YS has workod \'U:!PB o n 1-1020. R.A.'F. Signal 
Rcction, Port 13lair. Andumun Ji!. YCIJ it is a ne w 
country. Should be VUiiPB. OM:JRL prodded 
VP8AD "~w1 his L.OOOth cont.oct. '8Al ) U808 I 0 woUs 
nud hM an SX24. H o is on tho look.out for O's every 
ovon ing from 19 .00- 21.00 O.M.'l'. on 14050. H o 
QSL's. 

Look out for VU7AA. Add•'C8R: J. A. l'uithful, 
c/ o Cflble and Wireless, Bnlmnin {s. Ho shocdd be 
nc tivo in Muy. 

The reference lost month to G2HOJ should have 
boon 02HOS. ME5AA, 5A.D oncl 6AC oro all genuine. 
'l'hey aro Army personnel in M.'E.L.F. Canol Zone. 
Sue-<. Do not confuse tho " )f.£ •· with " G " . QSL 
vio R.S.G.B. ME5AA is G4KV. 

Finnish Solar Ecl.ipse Expedition 
G:>CR and G3SS both report lulVing worked 

OI 2RAL. This is the official test station of the 
lfinnish Solor Eclipse Expedition . At tho t imo of 
contact it was at H els inki, opomting on opproxi. 
m1>tely :?8100. 'l'ho station is going to Africa with t he 
l':i..-poclitioll in May. A socond s tn!.ion OUK AF will be 
going to DraziL 'l ' ho 01>erllto1· of :? KA L is ex-ES I NO 
ond nt the other stution. OTT2QM iK tho operator. 
QSJ, via S.R.A.L ., Helsinki or H.!>.(l.B. 

The Saturday Effect 
05.fL is ono or tho rnuny mnnt<•un< who lu&S recently 

stllrtod working o lh ·o cloy woek und aomclimes looks 
round tho bnncl~ on S11turday morninl!S. H e rather 
expected that 1.7 ).fe/ s. flllcl 3.li Mc/ K. might become 
hc:wilv populated but this iii not tho cose. If ho 
w111as·to con.t~wt a G ho hos to do it on one of tho DX 
bo nds where there oro do>~ns or them working each 
other. )lorol-U80 tho bost bnnd for 1 he job IUld 
flon ' t clutter up tho DX liomls witlo loru l contac ts. 

QSL Matters 
T ito QSL rna nugor for .1111ntiirn iR ) J'r. 'L'. )'(yru'!!, 

122. Tower Street, l(i ugstou. 
Amutours in Molt.yn uro o•kcd l<> send onvelopes 

for tho collect.ion of' c·nrcls LO .1. M11flntoslo, VS2AA, 
P. nnd T. Dept., Kunlu LLtmpur. 

Onee again we Mk you to plcn.so sor~ your cords 
hoforo sending them to tho Ouroou. it 88\'CIJ us o lot 
of limo. 

\\'ill a ll XA stolions please l'Ond S.A.E.'s to G2~U 
for their cords? 



THE MONTH ON 
By W. A. SCARR, M.A. (G2WS) 

SNO\V.co,·cred nerials, s hocks flt freezing point. 
olootrio power cu ts- hnrd ly the condition.~ which 
wo nro wont to ussoc i11LQ with 5 -metre work, lot 

olono n Ii-metre contest! Thot wM whn t mnny of tho 
cnlhusinstl! hnd to face up to on February 8 ond fl, 
and as onlicipoted. conditions on tho air matchotl 
condilions on the ground. Wo will not nnticipntc 
rosult8 except to say thnt ns for 08 can be as<:ertained, 
DX contacts were very few in number and it would 
soom tlmt oll scores oro like ly, uni~ thin!!" are very 
different for the second week-end. to be extremely 
low. Please send in you r log if you were on tho nir 
during e ithe r week-end. 

A lotter from the " R 6sonu dos Emetteurs Fmn­
~ni.s" givos '\1elcon10 nows of 1u·tivity in Franco. A 
li-m otro contest is to be org anised t.liro ug h tho journal 
Hflul Par/,c11r ns n p roliminnry t-0 an attempt to 
o:sta blioh 1U11nteur links on 1'110 bond botwcon PoriR. 
J,ondon, Brussels. J,1>xemburg nnd Jlerne. British 
.unntcnrs are in\>ited to truce port and details of dotos 
nnd <'Ondition.s will ho published shortly. 

CGOH (Clacton) scndK n run report of recent 
observotions. Coot.litions have been generally '"'" 
fnvournblo for tropospheric: contocts nnd the link witll 
2XC hos for the most port been broke n . 21\fV w1111 
COlltMt-0<1 on Februa ry JO. OOH coin plains of honr­
ing mony weak carriers from s tritions who refuso to 
identify thomsolvea by using tho key. He hns kept 
almost ~oostoot watch on tho M.U.1''. in tho hope of 
hcarillg rcflocted DX s igllOls but the limit hos boon 
nround 45 )fc/ s. for sovornl weeks. ODH has found 
thot tho ~!. l).'F. is-to quote his own word~-.. hii:h· 

London Region Meet ings 
To moot the wishes of n lorgo number of members 

who find it diflicu lt to attend t ho fl.30 p.m. meetings 
nt tho fnstitution of Elcct.rio11 I E ng inoors, a rrange· 
mont.8 ore being mode to hold odditiounl mootingK 
(from 7 p.m. onwards) nt tho Royal Hotel, Woburn 
Place. W.C.1 (5 minutes from H o lborn and 2 minutos 
from Hussell Square 'l'ubo Stot ionJ!) on Wednesdoye, 
April 23 and lfay 21. 'J'ho meetings will be quite 
infonnnl but it is planned to include technical nnd 
topi~nl talkil o.s well M providing opportunities for 
qul.'SliOllll on Society affairs. 

Tho mootings will be o rgnniscd by the London 
Hogionl\l Representot.ivo nnd tho London O.R's. 

'rho meeting placo will nccommodnto up to 250 
membcrf! nnd no chnrgo will bo made for odmi•s ion . 

TECHNICAL 

FIVE 
est to the E.X.E. or \\' .• '. \\'. down to E.$.F.. nnd 
\\".S. \\". nnd that best ]:'2 distance is 1.600 2.500 
mi los." H e adds : " rr those who speak airily nbout 
getting across the Atlnntio on 1!0 Mc/ s . would nccom­
pony m o in my dttily c hecks on tho l\UJ.J?. ( think 
t hey would modify their view~ !" 

\Vo nro sorry t o lonrn tlmt indis position htlll kept 
2XC (Portsmouth) off the nir lately. Ho hrui, how. 
over, con tacted 5TO (Cnmbridgo) und propo808 to nim 
s ignals at 5)fP (Hy tho) in the hope of keeping n skoo 
with him. 5I O himi.elf hoJ> IJ<)en active recently ond 
worked 4DN. 5BU, 8Q)I and 88;\l for the first time. 

O:!\\'S heard 2IQ (Shefllcld) during the con t.est from 
his QR;\ in K ent. ,Judg ing by tho peculiar quality of 
tho ooto and tho fnct thnt ncnrer stations we re in· 
1\11dible, he cons idJlrs thnt this roay have been n 
rollectotl s ignal. :?(J.) ('l'unbridge Wells) iR puzzled by 
tlie inconsistence of rosu ll8 obt<i ined under c•ppnrontly 
idont.ica l oonditions. llo hM recently used !• CV06 
grounded -grid trio<lo l~.1''. sh1gc in front of his receive r 
and obtuincd great ly increased s ignal-noiso ratio . 
5JlJ (Birrninghnm) workoo a number of Southern 
stolions in January. but hns found conditions " hope· 
less " in receot WCClks ond acth•ity a~ I\ very low ebb 
in the i\tidlands. 8,JV (No tt ingham) maintnins hill 
nig htly contncts with 1\13]) (llloblc~horpe). '!'ho ugh 
us ing 1\11 indoor beam and low power, " J 0<·k " works 
ac ross t he PennfoeA to Manchester 1m d Lh·erpool with 
Sltrprising ense. 

J\ station new to 5-motro work is G5Mlt (l"c lp hom, 
Su88Cx). London stntions will wish to look ou t for hi11'1 
on 59 )fc/ s. a ncl :!MV h03 o lrendy worked him. 5MH's 
stotion is only a fow feet obove sea-level and tho 
Downs are but eight mil<l8 behind him. 

Hcfreshmcnb~ will be pro,·ided ol reasonable prices. 
lf this new venturo proves successful and iR well 

supported, the Counc il will cous itle r furthe r book ings 
ot the snmo venue. 

• • 
There wo.s (In oxcollc nt. utt.ondunco nt th9 mootin!( 

lic ld on February 1-1 nt tho Institution o r }~le>clril'ul 
Engineers, when i\Ir. R. lf. H ammnns, C:?IG. delivorod 
a locture on tho subject of •· Xoiso Limiter11." !t is 
hopod to publish on nbridged version of tho lecture 
in an early is.~ue. A vote of thanks to tho looturor 
wo11 m o,·ed by :Ur. E. L. Gardiner, CGGR (fmmodinte 
Pnst President). 

'rho Ch>tir wns tnkon by tho Presidont (Mr. l:l. K, 
Lower, G6LJ). 

BOOKLETS. 

WANTED URGENTLY. 
PHOTOGRAPHS AND BRIEF TECHNICAL DESCRIPTIONS OF 

Short and Ultra-Short Wave Receivers. Short and Ultra-Short Wave Transmi11ers. 
Modulation and Measuring Equipmenr. Aerial Arrays. Power Supplies. 

A ll material used in the booklets wi ll be paid for. 

DON'T D ELAY- WR IT E TO-DAY 
TO 

R.S.G.B. TECHNICAL COMMITIEE, 
NEW RUSKIN HOUSE, LITILE RUSSELL STREET, LON 00 , W.C.I . 
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THE 1946 ''TOP 

•· A <:OOD timo wos had by all." 'l11cso. the 
concluding remarks of more than ono cornpoti­
tor. sum up the general fooling of the numorous 

entrllnts who felt liko dropping a lino to tho orgnnil!Crs. 
TI1e " Top l:lnnd " Contest was alwa.Y" J>opulur 

before lho war, und it is evident that tho old on­
thu.sio-;m lall! quickly returned. \\'ith a lorgor numbcr 
of licensed members tlllln ever before, it wtls oxpoctod 
thoro would bo more competitors. 'fhut th i;i wou ld 
bo so wus appurcnt from tho amount uf 111>tivity 
on ll1r bon<l du ring Con test hours. Tho ontrios 
receh·cd I :J2- wos o record for ony strict,ly H.S.(}. 13. 
contoi;t nnd it would be sofe to ss1y thnt dnrinj( tho 
I!! hour~ of tho contest tbero were moro llriti•h 
1rnrn1cnr• nctivc on the I ·i5 )fo/ :>. bnncl 1h1111 o,·or 
bcforo •luring C'llO such period. A Iola/ of 43~ /Jrilillll 
t1n1att:t1r~ 1t·rro IO!J{Jt<I durin!/ th6 ct:ent. 

Reading the Rules 
In all Contests it is htre<>se<I that th<> dcel11r11tinn 

1nuA·t h<- Jiignro ; even so. six cntruutj;C w~ro dis· 
<1unlitlcd for this omis.~ion. Throo intcndinl( <>ntrunt>< 
overT11te<I tho (:.P.0."s copobil itieA. Compotic.ors 
po•I ing I heir log• on tho c losin!( <lo.to •l1011 ld not 
o>rpcct 1lcli1•cr·y on the same day. t'u roleR8 li~tNt ing 
or lo_agillJ! 1\1•0 cost mony cntronts btl<lly-nc,~•dod 
points. ' l'horo worn numerous complt1int• Urnt roportl! 
w.-1·0 not flOkt10,,·Jodgod; othors \vho \Ve r o uot 8U t'O 
of their report. voinly t1sked for a 1-cpotit ion, l)11t 
tho otlH~r litntion wns in too mnc-h of u. hurry t-0 gi\'O l\ 
re1,..,,t. J.al'kingosttitoble recordjng syal<'m n 11111nbor 
of «ompo1itors wost<>d tim<i uml points working n 
tilatjon R ~ond ti111c. 

Conditions 
On tho whole. conditions were moderate. but plonty 

of Q!Ol of conrt<C - incrcose of noise lovcl ot timf.'>1 -
intC'rfercuc.·o fron• 1A>ru11. tru"•le.rs und )4horo f.Jttuionit 
in •orno orcos- nncl o lack of good DX. r:u.\IC". 
ho wC\'!'r, worked VO INF. ss. t:mpire Brrnt. ·IOU 
m iles r11st of .Hnlifax. Nova ScoU.i (11 nfort11no1.oly 
not ndmissiblo for points) and D2C'H, OZ IW u nd 
1':[!)U wore workc•ol by others. ' l'ho Rtnndu rd of 
opero l ing on tho whole wos exceptionnlly good. 
Uso wos modo of QL~r. etc. (nlthough most Rtution!I 
igno~ tho middle or the band). The now l!ignul 
"Q)rt° " will facililote gpeodicr QSO's in future 
Con1cJ1ts. Somo stations worked under difl1cultics. 
but nevcrthcl<!llS put in good scores. G2JN. 3ALC 
ond GZX 01>erotocl QRP from dry batteries. 023},"J. 
Gr'.J and 8LX each. by force of circumstances, ueocl 
indoor Rl'rioJ,,, tir'J 's being only 25 ft. long. whilst 
G4A l" ut ili!K'd n balloon.suspended , ·erticnl l ·wa,·e 
for part or tho Contest. Going to the other oxtrcmo. 
C:5Z'I' WtU! f~rtunote in having tho spoco to erect 
a 560 ft. horizontnl 30/ f>O rt. high. 

Ar\ effort w68 1node at shor t notice to onnblo the 
.. D!! .. atntiona to (.'Omploto. but 1;UJ m o iilt. or tllo 
regu lar ·• top but1d " users \vere away at t.ho t.ilne. 
tho only competitor was 1>2CH. 

Check Logs 
Chook logs wore received from G2ZC, 3AHH, BFH. 

RV. UI. 4CF. 5AO. QU. 6NA. Q:'lf. GCSNO ond 
BRSIOG6, 1535 and I 1494. Entries received from 
tho nine disqualified entrants were alw utiliaed as 
check logs. 
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BAND'' CONTEST 

The Winners 
Mr. G. R.. Scott.Fnmio, C5l!'l. of .\!aids Moreton, 

J3uckingbam, placed first with a score of 143 points, 
is to be congmtulatod on on oxoollont performance. 
~[is transmitter, a CO-PA. with 10 watts to 8 K'l'Sc 
wttS off the air from 17.00 to 10.UO owing to power 
supply failure when ho returned with 4 watts only ! 
Tho aerial in use w1\.~ o Marconi. 27 U ft. long and 50 ft. 
high. 

,\'[r. F. T. V. Hitson, G!IRT. o r lfox ham. who wf\8 
&.'<lond, used 11. CO-BA-l'A with 11 '1'25D in tho final 
running off so.volt D.O. hon•o mo ins with converter. 
His aerial. 165 ft. long ond :Iii ft. high, was series· 
tuJJed in conjunction with n j.wiro fon.shaped 
1·ounterpoise, eat>h wiro b()ing 100 ft. long. 

0l11ird place was shore<I hy :\Jr. 11. J. :'If. Box, 
(:OBQ. of Gnwesend, ond Mr. H. \\". Rogers. G6YR, 
of Southport. 

G6BQ used B C'O-PA and nllQrnati\'ely ECO-FD­
PA with JO wutts inpul. Al'rinl : C'cntro·fed Marconi. 
136 ft. top 40 ft. high 1.-it h llJO n. cottnterpoise. 
Tuning of nll s tages nnd noriol wru1 gnngt.-d. 

GGYR"s transmitter ronais tcd of n two-stage 
.. franklin oscillutor witl1 J3A- 1'1)-807 PA. Aorial : 
200 ft. foldocl nnd rontro·fod. 

A lis.t- of cornpot itorR in ortl~r of morit is oppended. 

Pot-I~ ( "nil l'fll'll· l'llll l'n'I· f'nll 
t1011 :-0.hzu Po111b fl1111 :o\IJtn l111111t.I\ 1lrm ~h::n l•oialq --I G!JFI 14:! ir, <:21x 74 "" 06\".1 42 
2 {lf•lll 1~· 411 (:3 .. ( ' ;:• 110 c::.YX 41 
3 (;(;!\(/ 12:. 10 <HOC' i!l !Kl C: 6G 11 41 
:I t:t.YI< 12;, 4il ur.1·n #3 IHI t!iil'T ~I 
~ G:!l"'lt J~.a 4~ r.:1,u·;1, .. l•:s 01':-0")1 ~o 
6 GS\H' 120 ;;o 0'\00 Gt> 94 (:21\0 39 

' G~ll\
0 119 :.1 (:)Util\ Ill! !II (;\\.~\\~J 39 

s G57.T 116 7'2 1:6111" u; I);\ (Hl XC' 3" 
0 02)11 115 :.a <:~)[)( j\(I !Kl G:o.\·X 3l! 

10 Ci2J I. 112 :,3 06)(\" il6 tl.'\ c;:ur 3i 
IO n~yy 112 :,j 0)13111. nr. !IS (;,.J I) :n 
I:? 1:6\·c· Ill !>5 t:,,.ut nr, u~~ n~Kr 37 
t!I G:!n t· 110 67 (:2.11\ 64 IOI C::IA l.C 36 
I~ oanx lO~ r.; ll{l('T 61 Ill I r:$H.I 36 
u O!illll co• .-,n C:6YI' ~3 lt):1 ll21'H 3;. 
H 0)16.J.T 10;; i\H c:n1.N' 03 IU-1 O:!IU! 33 
17 (;2\,.~ 104 (!I 0$\'lt (12 104 n:HIU :1:1 
I 7 0:)\~· llll 02 0:1 1.,1 tl l 111-1 or.iv 33 
Ii fi6Clll 104 62 04(;,\ (IJ ltll (:(\10 33 
20 o~.1 11 tO:l u.1 f:311S tlO IO<l GW2HH 32 
:?I 116X~I 10:? fl.J, (Jr, 111. tlll 10~ G~;J I 32 .,., G8:\ ~· lot I GO 021.C' Ml 1 10 f:3WP 28 ;;:; 

fl)10Lll 100 fl6 ooo·r r.n 110 05.I L 2~ -· :?3 08TR 100 M c:a• ·o r,!'< 1111 0811)1 2A 
2:; 02U\Y O!l 6~ 041\!< r.~ 113 G~X I. 27 
:?6 G.aAtT uu ()~ 06)11" r.~ IU 03.U!T 26 
26 GlGJ 00 71 (:!'1FY $i 115 02..\Al' 2~ 
20 GGL!l 00 ;2 05ll I' :;a llG (10:-0)! 24 
~9 uors !t-.? rs (:2c.·1•p !'1.a Iii 0311T 23 
30 <H'IHU !'10 . ;.a l:G())I ~2 117 O~Pn 23 
31 nsnP 117 ;s (;2l' PJ, r.1 I In (l(Hl!< 22 
!t'.? G2.\J ~6 7:, f;:?FO r.i 120 GIHS 20 
3•> GRlllJ Sfi " u.at-'X r.o 121 uaPo 10 
:H G:SOH ,5 77 GSU~ r.o 122 G2r1.n 18 
!Jt. C13 f~ S:I ;7 U81l;I, fit) l :?!~ (;2..1 s Ii 
36 G2VZ 82 80 o~ now 4Q 124 G6f-'.J IG 
37 C::&KT 81 8-0 U2Rll 40 12G 06.\S 14 
37 (16\\"IJ/ A 81 ~2 MW 47 l:?6 03,\ 1.0 13 
3H OSDV ~o R3 t.l3AWA 46 1:?7 U2HR 12 
~o G2HP 70 ·~a O:IV I' iJ!) 1:?7 05.ff 12 
41 OOQS 7~ ~r; 113\"l l H 1!!0 IJ21ff.I 10 
I:! 031,1. ii 80 (:30/\ 43 130 U3A HU 0 
42 n~oz ii ~6 04.1 ll 43 130 UM3Ulf 9 
~4 oa.~XY 7H &! (12110 42 130 O~.lf' 9 

The Contests Committee wish to thnnk those who 
took tho troublo to forw11rd ~heck logs and low 
scoring entries. which. it should bo pointed out.. 
are in no way a refleclion on tho operators. as they 
were mainly duo to re<1tricted operBLing holl18. 



DffiECTION FINDING CONTEST 

I 'l' was recorded in the article entitled "Portable 
Dfreotion Finding." publish()(! in theJnnunry, 1947, 
issue, that nrrnngoments were being made to bold 

two R.S.C.B. Direction Finding contests in the 
London Region during tho corning year. If these 
contests receive good suppor t, the Contests Coro. 
mittee will consider organising further events next 
year, including. possibly . a National :F inal of winners 
of local events. 

'l'he appended rules which hove been compiled 
from rules used in the pnst for simila r events, should 
form a basis upon which town or area groups and 
Alll liated Societies 1ntiy organise s iinHar events 
throughout the country. 

Suggestions for further Direction t'indiog Contest.s 
a re welcomed nnd all will be carefully con.siclerecl by 
the Committee. 

Rules 
I. Tho "t'irst C'ontcst wi ll take p lace in on oreo 

North of tho .Hiver •n1ames nnd wi ll ~ommonce ut 
1.30 p.m. 18th May, 1947. 

'l'ho S(,-cond Contest will toke pince iJ1 011 oreu South 
of the River '.L'hames and will commence nt 1.30 p.m. 
6th July, 1947. 

2. Competitors will be requ i1-ed to forward thei r 
norne, co ll s ign ( ir 1tny), numbor in party und 
ndclress to the Hon. Orgt1 oiser. D F Contests. c/ o 
R.S.G.ll. Kew Huskin House, Littlo Hus.~oll St.root. 
London, W .C. l., nt. loost two weeks prior to the 
commencement of eaeh eveut. Earlier iodiclltion of 
support will bo npprC'Cintecl . 

3. The contest will be ope11 to fully paid.up 
members o f the ll.S.C.H. and its Afli lillted Societies. 

4. Competitors for tho first contest wi ll report 
nt tho oll-icinl usscmbly point--'l'ho Station Ynrd. 
High Bnrnet Underground Station (Nor thern Line) 
ot l p .m. (Arrangoment.s for the second contest 
will be announced Inter.) 

5. Euoh con11:>etjtor on ttrrivol nt the usscrnb ly 
point will receive from the organiser, or his assistant, 
a seo letl envelope g iving t.he o.xact loco.t.ion of tJie 
hidden t.ronsmitt.or. T he t.irne t.11at the unopone•I 
em·elopo i.~ hnncled by the competitor to the trons· 
mjttor operator, will co nnt M tho officiu l entry t ime. 

• 

Lost competitors shou Id not open their envelopes 
before 4.30 p.m. 

6. T ransmissions from the hidden t.rnnsmitter 
will toke place on a frequency of 1755 kc/ s. 'Ille call 
sign GGC'l'P will be used. 

7. Tho first t ransmission. "Testing de G6CTP" 
will be sent in i\(orso for two minutes. beginning at 
1.21> p.m. Transmissions wi ll then cont.ini1e on 
telephony un t il 1.35 p.m. Competitors will be 
nllowod to J<mvo tho ,u;sembly point ot l .;JO p.m. 
Subsequent transmissions will bo o n telephony and 
will tuk e pince in nccordance with a schedule handed 
t,o cnch competitor at t ho nssemMy point. T he 
t ransmitter will c lose down at 5 p.m. 

8. The h iddon t ransmitter will not be located on 
private property and will be within 15 yards of n 
rood ficcessible by car without passing through 
gate, gateway or ford. Orllnnnce Survey, Now 
Popi•lnr Edition. one.inch ioop, Sheet 160 o r 161 
wi ll bo 11.sed for t,ho first contest. Map details for the 
second conte.~t will be announced later. 

9. Tho hidden transmitter wiJI be located wi thin 
Ten mi les o f tho originnl ossombly point and will 
be nt lenst 50 yards from any building. 

I O. Competi tors wi.11 synchronise their watches 
before leaving the assembly point. 

11. Any competitor who opens. or tampers with , 
his fle/\ led envelope will be cl isquulifiod. 

12. Only the competitor may loca te Hie trans· 
mitter. The 111..-iv'1I of a member of his pnrty, at the 
t r11nsmitter, prior to the a rriva l of the octuttl com· 
petitor, will lead to disciua lificntion of t he whole 
party. 

13. Upon nn-ivu l at the s ite of the hidden trn.ns­
mitter the receiv ing oppnrntus must be shown to be 
in working order. 

14. 'l'he ,\,inning con1petitor in each ovent ''-ril1 be 
awarded a Certificate of Merit. T rophies may be 
owarcled nt the cli1;eretion of the Colmcil. 

• • • 
Ao informal gathering nnd ten. will be held a fter 

ench event: tho time and venue will bs announced 
at th" nsscmbly point. ·There will be a small charge 
to cover the cost of tho tea. 

R.S.G.B. CERTIFICATES, 

PR IOR t<ci the war the Society issued a series of 
Profic iency Certificates for Long D istnnco work. 
These Certificotos were based on an Empire theme 

and a ll were keenly sough t nfter by members and i;ion­
mombers a like. 

Due to the unsettled state o f Amateur Rad io during 
l 946, tho Cotwcil wi!<Oly clodded to wnit nwhilo before 
1"'0\•i\•ing these Q\\18.rdS. fl1a.t, time has nO\V arrived, 
and claims may again be submitted . 

In the light of experience it hna been decided to 
tighten up the requfrements of the .13..13 . .r:. and LO 

issue n set of Gennral Rn les for ull Certificates with 
short Ru les governing individual awards. 

General Rules Gove.ming the Issue of all 
R.S.G.B. Certificates. · 

The following general rules and conditions npply to 
a ll certifientes issued by the Society, and should be 

rend ill conjunction with t he cond it ions which govern 
the award of tho individual certificates. 

(1) R.S.G.B. certificates will be issued iree to cor· 
porato :Members of t he Society, and on pnyment of n 
fee of 2/ 6 (or an oquiva lent amoun t ill other currency) 
t.o non·members of the Society. 

(2) In t.ho case of t ransmitting a.words. c la imants 
must cer t ify, in writing that their lic.enced power was 
not o..xceedod in effecting the contacts upon which 
their claim is bnsed. 

(3) All claims must be sent by registered po~t nnd 
n<ldrel'SGCI to the 

General Secret,ory. 
I nc. Hndio Society of Great Britain. 

New Ruskin House. 
28 ],ittle RuSSl.lll St.reet, London. W .C. I. 

nod each such c laiin must be nccomP.anied by docu· 
menta.ry proof in the form of letters or cnrds showi.og 
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that two-wny communication has taken pince. A 
minimum Readability roport. of' 113 and a Tone report 
of !lot Jes.q than TS O"\USL be recorded on each card or 
Jetter submitted. 

(4) Contacts wit.11 mohile stntions (other than ships) 
located in tho British Empire will be accepted pro· 
viding that the exact location of each such station at 
tho time of contac t is c lenrly sta ted .in the O\•idence 
submitted. 

(5) British Mnndnted territori.es nnd Protf.~torntes 
will be rega rded ru; forming part of tho British 
Empire. 

(6) Holders of an R.S.0.13. award are authorised to 
use tho initial letters of the awa·rd followed by (C.H.) 
in personal corrospoud encc. Tho letters C.H. signify 
Cort i6cnte Roider. 

(i) In the case of any dispute concerning a clnin;, 
the decision of tho t:onnci l of the Society will bo 
final. 

British Empire Radio Transmission A ward 
(B.E.R.T.A.). 

(1) The British Empire Uadio Transmission Awnrd 
may be claimed by any fully-liconced radio 0J11ateur 
who can produce evidence of having effected two­
wny commnnicntion on amateur frequencies, wit.It 
Amateur Radio stations in at lonst 25 of the B ritish 
Dominion Call Areas listed in Appendix J, and with at 
least 15 of tho British Colonial Coll Areas listocl in 
Appendix II. Cont.Acts may be made either on l'elo­
grapby or 7.elophony. J fall the contact.a are mado on 
t elephony. the award will be onnot.aOO<l nccordingly. 

Heard the British Empire Certificate (H.B.E.). 
( I ) Tho H.B.E. Certificate will be issued to any 

rodio amateur wbo hns received signals from Amateur 
Radio transmjttini;r stations located it\ at least 21) of 
tho British Dominion Call Areas Ii.s led in Append ix I 
and from at least 15 of tho British Colon ial Coll Areas 
listed in Append ix Il. 

(~) ln tho case of licencecl amateurs, confi rmation 
of two.way contacts wi ll bo 11cc:epted llll evidence of 
tho reception e laimed. 

Worked the British E,mpire Certificate (W.B.E.) 
(1) Tho Certificate will \)(J issued to any fully 

licenced radio tunnteur who cnn produce e\• idence of 
hin~ing effected t \VO·\vay ·com.rnun.icat.ion on amntour 
frequencies with at least ono British Empire Amateur 
Rad io station located in each of the five recognised 
Continental AretiS os defined by tho Internationnl 
Amateur Radio union (North and South Americn 
count as one Continental aret\). 

( 2) Sepnrnto Corti6cat.es wi II be issued for :-
(a) 'l'wo.woy Telegraphy comm1u1ication on any 

amateur frequency band. 
(b) Two-wny Telephony ~ommunfoation on nn y 

amateur frequency bnnd. 
(c) 'rwo-way 'l'elegraphy communication on tho 

28 llfo/ s. bond. · 
(<l) Two-way Telephony c·ommunicatfon on tho 

28 J\'lc/ s. band. 

W.B.E. Awards only. 
The Counci l of tho T.ncorpornted Rndio Society of 

Crout Britain ma.y. nt their discretion, and on receipt 
of formal llpplication, nuthori11e the Secretnry of n 
recognised Overseas Amateur Rad io Society to 
approve claims from non-members of tho Society. In 
such circwn.stances the Society in question will 
assume responsibi lity. All clnims for the 13.E.R.T.A. 
and B.B.'B. Awards most bo submjtted to R.S.O.B. 
Headquarters. 
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Appendix I. 
The follo••ing L• " lis t of ll1u llrlUsh Do minion Call Arens ul)()n 

which clalms for the Brf.lt1h 6n11Jir6 Radio Tran#mi1ticm .ttunrd, 
and t he Rta.rd tl1e /Jritilh Hm11ire Cc.rtlftratc must. be basr:<l. 

Au•lralln (VK 2, 8, 4, !\, 6, 7); Jlritlsb Is les (0, OC, 01, OlI, 
UW, Ell. 

Cnnnd.a (VE J, 2, 3, 4, 5, 6, i , 8); Xewfou.ncUand (\10 11 2, S, 
.i, r •. o>. 

lndln (VC); New Zealand (ZLI, 2, 3. 4); South Afrk• (ZSl, 
2. 4, 6, (i). 

1'o quallfr for the B.E.lt.T.A. ('Ontn<'ts m.ust be conf\nnecl wllh 
01J~nst25 or ihe Call A.r<'tUJ 11.o: tcrt abO\'(•. 

•r o (lunlif>t for the 1:1 . B.E. the n:·CCl>UOn Q( signals mu.st be COD· 
nrrned from at IC't\$l. 25 of the CnU A re:\s li~ted aOOvc. 

FORTHCOMING CONTESTS 
·r11C" fhllowl11Jl t' \'C:nh; h:n't.• b"eu onmnised l>y the Contests 

CommHtrc· ~u1<1 :q>1-.ro,·er1 1Jy lhC' Counc.U :-

•Aprll 11/ l;j 

llay 18 
t June 7/ ti 
July 6 

! .I ul)' . . 
! A1111. or S"-'J•t . 
:sel)i .. . 
: Ot·t. . . 

NO\', 2U/ :30 .. 

ll.1':.1<..U. C'onl<".!!t (S4'nlor n_nct H '-!<:<:Jvlng 
E\'CUts). 

Jl.1':.It. II. t,;ontM (.I 1111inr nnd R...tlvlnR 
b:venr.$). 

0 / li" r•;vt>ut. (Xorth 11r Thames). 
Nntional Field Day. 
Df t' Event (Sourh of Timme•). 
Fh·c Metn• ~·icld Day. 
T.ow Power <;outci:<t. 
"Fl\'C ~let re li'it:ld l)ny. 
l . .i.stencr's Conh'st. 
L • 75 ~ic/s. Cont«•t (Second Sc.:11011). 

• /{Jtfe~ 11ml 1•nlr!! /Qrm •rl"rf in8erted in IJ/ t ~\' <:>rrmkr. 
111411, i8'U• Qf the llOLU:TJ", 

1' /lulc/J 1«rc publi.3hed in tl!t f'f'br11<u11. 11)4i , 1t•Ut• of lilt 
BULL>:TI!\. 

! JJali'• to btt /i ~reil. 

Jtulcs for o ther r,·ent-s will be 1mbli.shcd Inter. 

Appendix U. 
'l'he rouowin~ ts n lis t.. o f 1hc Uritl~h l'oJonhtl CalJ .Areas upon 

Which claim,.: ror the llrif'i-h Hm1>iro Ha<Nr• Tra1111mi1J.~iott .Attord. 
:1ncl the l/t:tt.rd th~ llrilifli Rmpir,., C~rlllir.tt1C mll8t. b~ based. 

A/ri1:<1.-Asecn•ion CZOS), llrltlsh SOmuliland (V()U), Chngos 
Archlpeli~o (V(ll!), Cambia (Zl)3l, Oold Const (ZD4), 'Kenya 
(V(/4), Mauriliu• (VQS). Xl~'Tin nud the Cameroons (ZD2). 
Northern 'l~hode:sln (V02). Nrn..:Ah\nd CZU6), St. n .elcnn tZDil• 
Sc)'<'hclles, lnrludin" .\mimnteo (VQO). Sierra Leone (7.!}I , 
><011t·horn Rhodo•la (:n:), $outh W<'St Afrlcll (ZS3)( Sudan (l;'r), 
Swuzllr.nd ( .... ) 'l"Rng:tn~·lka (Vt}3), rrogoland Hrh l$h Mn.n· 
clnrr ) C'l.D4), Tris/an <In l'onhn (ZD!l), U~nndn (VQ5), Znn•lbnr, 
int· ludlog ·Pcmba (VQ 1 ). . 

.tl4ia .- Adcn, lnr lu<Uni? Konlltrln, l)C'rim nnd Sot·olrn ( \ SQ), 
Hahreln CVt:7>1..Jh1rma. CXb). l'tlylo n ( VS7), C.n1r11s ( Z.CI), lJong 
Ko ng (YSG), AllllUY!I (\'SI nud 2), M:1ldlve• (\'SU), Palosllnc 
(ZS6). 

Eitrope.-Glbmllnr rZT\2), )1•11• (Z£ll). 
iYor/11 A11Jtrit1a.- llnhtunas (VP1). Bnrbndos \ VJ.'>6), Bcn111.1<l:l 

(VP9), Hrltlsh Ho nr111rns (VPL). Coymans (VP5), .frunni<'n (Vl")~), 
l.CX'.wnrd.s (Vl .. 2). ·rurks nnd Caicos (VJ•s), \fi.:ndwards (YJ.,2). 

Occ<rnili.- Urlt lr.ih ~xorth .Borneo and J.nbuan (VS4), .Brunel 
(\.~5), Ch rislmns (oU' .Jnvn) \ZC3l. Cocos (Z('!), Cook (ZKD, 
1-'nunin~. includimc C.:hr i.stmas and \\"'ellini:tton (VR3>\}'iH (Vli2l. 
Gilbert, J~lliec ru1d OCC':u1 ( \""'Jtl). IArd J-lowc (Z.K l ), Sew OuJuea 
(YKQ), Nine (7.K2J. Pftpna (VK4). Pitcnlrn CVRO), !'arawnk 
(\'Sa), Solotllons (VltO, 'l'ou~n (Vll.5). w ... wr~ ltan1oa (Z)l). 

Sout.h .tlmeri('(Z .. -·Ddtlsh Gulnnn (Vll3). F'nlkl.nnds (VV8), 
C:rnhamsJand (V1'8), San~wkh Group (VPS), · Soulh Georgia 
(\'P8l, South Orkneys (Vl'8), South $hetlands (VI'S), Trinidad 
nud Tobauo (VN). 

'l'o q1utlify ror the ll.'B.lt.'l'..I. conlncts must be confirmed with 
at. lea.it 15 or the Call Are,. ll•tcd abo,·o. 

To qunllfy ror U1e H.lU O:. lhc recepliM M slunnls most bo con­
firmed from' at lcnsl 15 of the Ct1ll .Areng listed "bovt). 

~11U1 'l o' h'11l1fl1'1o'h11lt1 1 1 o 1h1U'°\ t l1'lo'l 1 1 1fl11 1o 1 11 1 1l l 1'1o 1 ll l1 ll1'l1 1 11 l 1 l l1ll 1 1 11•.: 

} THEMU~LA~~Q~O~-~s~S~m~~~oET~nsmittinC ~ 
.£ VaJve suitable for operation at a.node voltag~s up to ~ 

:::~::=-~··=: '400 v .. with an anode d inlp>tlon ol some 7 watts. •nd =:-~-~-~==-~_-·: at fre:quoncie.s up co ISO Mc/ i. Primarily developed u a _: 
R.F. power amplifier, it is also employed u a Cius C 
osclllator. 
Full details or characc.er1stlcs and operatinr condltioM can 
be obtained from the Mullard W lreless Service Co .. Ltd .• 
Transmlctln1 :tnd lndust.r lal Division, Cemury House, 
Shaftesbury Avenue. London. W.C.2. 

:;.,,,, , ,, • • , •• , •• , •••• , •• ,.,11,11,•11•, 11,•1.•11•111,•1,•11•111,• 1,•11•111,•1,•1.'11•,11.•1,•11•1: • 



County, T own and Area Representatives 
J<"urthor to tho lists published in rooon~ iSiluOS wo 

givo bolow the names and addresses of additional 
membors who have been appointed to serve ns County, 
Town or Area Mcpreiientati,·es :-

c.11· .. 

JlcRt'm } ~Ame, . .\ddff'Wi nnd C"all Slun --------
R K (l I O S 0 I 
lJuckln~h:un,lllr(• .1. UBDRCP, GS\' ZJ Lyndnlo\ I.ongwle k 

Road. Princes tlsOOrousc ,, Uucks. 
- ,t-R-<1-,o-s- 1·----1 
llo,.,..•t w . . 1. c. 1'1'l"l"P.••:<GTOS, Ooll u. IO 

C'ulllrord Jtond, Dorchester, 1)0..,,.,1. 

)lt!UlnS I I 
:\Orth \\fnh'Ji 

1t1m1ns l:! 
Sort hcrn «011111 lt•A 

. \b«rde<'n•hln·, 
Klnrardlnethlrt and 
llonlf•hltt. 

T.R.~a. or A.ft 'a. 

•ro\\11 

1lrlx1~11 (ti. W.4, ><.II, 
II, IS. !UU l ,17) 

( ' llNUll .. .. 
(;uUdrord .. .. 

Uud11"niflold .. 

Ul~ll \l'nombt' .. 

Ila wick .. .. 

Norwood (~. t:. "'· 
:?O, 2j1 26, :!i) .. 

R11yl nnd Prristtt~·n 

St-0ke·o1l·'l'rt•11 L .. 
\\'cybrldRO 111111 

WoklnR .• .. 

t·:. r.. Fou1.1rns, CiWoFIJ, 27 l ll~h 
~Lrt'<'t, Uhri. I· lint:.hlrn. 

I A. s. llC:"lt'OL. ClllSl' ll, h>rh•l<llh1 
House, Alves, Morayshlre. 

I 0 . J,J:YS, Gll3.-\T\', 3 \\~nlker "'·rmu.-, 
JJanlf. 

K:une •. \chlrt!t~ nud Call Shm 

.J . I .. llos~. f:3A II u. 
Hrlxtou, ~. \\',U. 

14 AtlSlf'I llrn1<l, 

11. J. IJLOnT, 
!'r<·ll«'nt. 

uu:s;uoa, G 1-'rlor,• 

u. o. LA~"'"K, 02HV.\ , •• 01\f(h•)' J.otlf;e," 
l"lhnlrnrd, Surr1·r. 

.I. -1.. CHURl'll. G2B~H:. HI 'l'ht' JA)d~t'. 
l ... tnthw:dte. 
(\•ire J. Jlah•. nr,Vll, rC'tlhm.,.d.) 

It. C'llADDOSE, (l!IJ ". ·rn~ ,\\'~llll\', 
ll tur.henden, :\r. lll~h \\')'t'OIOIJ\', 
lhu:ks.. -----

\\', \ ' IXll'OllB£. GlbUl \\ 6 0'(.'onnrll 
Strttl, llawkk, Uoxbunth .. 111~. 

:-.. c. Jl1rxx1 UR~63-l~, fM 
s. r.. rn. 

lkulnh 11111, 

(\'ke \\', D. Glhn<mr, G!?VB, res:IRntd.) 

F. CL ~orT1tWORT11, 2l'l'U, "fiulmL'i'• 
hury," H.a~ilt Ht»•d, llOl)'Wt•ll, 1-'llnt· 
l'hi_rc. 

I). 1'001.K. G3A!/W, 13 Oldllel<I llOlld, 
Xorton-Jn°Moors, _ _!\tOkc·un-'l'rt•11l. 

lt .. L l.h1SN¥, OaSK,32 \\'uvc rloy Hd .. 
\\'eybritlg,!l 

hCembers rcs1dl'nt. lu South .London n.ro asked to note Chf\I, tht• 
follo\\1na J"'O.st.ol Are.at are now ooven.-d by Area apJlC)lnttnt ute : 

llalham •nd :>lttnlham {S. W.2, 121 HI, 17). 
llarne. and Putnoy (S.\\'.13. l.&, l~). 
Dulwlch (S.E.~lil 22~ 23, 24). 
Eltham (:!. E.6,_ , I~, 13). 
Xe-.• Croq (S.r;;.l, 4, 5, 8, t.i, 15, 16). 
\l'lmbledoo (i!.W.19, 20). 
WOOl'llch and l'l11m1tead (S.B.2, 3, ;, 10, IS). 

The names ond •dd..,.... or the respec:1h·e .<\.R.'1 ""'·• •lrt.'ftllY 
bffn 1mblliJhctl. 

N o rthern Ireland 
ln viow of tho questions which hove boon raised 

rogording tho appointment of " Regional .Ropl'(l­
sontntivo in Northem Ireland o further st(1tement 
by tho Conndl will appear ne.xt month. 

W est London District 
Nominntions nrc invited for tho oflico of Wost 

London Oistrict Representative. Thoso should lie 
submitt-Od in tho form prescribed in tho J nnunry issue 
and should roach Hendquorters by not Jntor than 
31st .lfarch 11ex1. Each nomination should be 
accompanied by o letter from the nominee siimifying 
his willinp:n~ 10 ser"e if elected. 

Experimenters' Contact Bureau 
Apropos the invitation published in the February 

issue. the following mombors hsvo expressed their 
willingness w act as Group Leaders :-
Group 2 (A ttdio Equipment). 

T. W. ClomcnU!, .BRS8407, 31 Sackville Road, 
H:ailshom, Sussex. • 
Clro11p 4 (Conatructio1• Metluxf,,.). 

L . .B. Trueman, f3RS12431, l 4 l Ince Avenue, 
J,ivorpool, 4. 
Group 6 (Me<18uring J.:q11ipmu1t). 

J . .B. Harris, G:lABT, 65 Ournoy Court Rofid, 
St. Albans, Horts. 
Group IO (Propa11atio11 \ . 

L. Bliigbrough, HRS IGO l:l, :Jll J<00Lu1tain Street, 
Sowerby Bridge, Yorks. 
01·011.p 12 (Sound Recording). 

It. C. J 'onnison, G2AJV, 28 Purk Jtoud, Grimsby. 
Group 14 (Tol6vittio11). 

0. G. Smith, 'BRS8193, 39 Verulom Hoad, Green. 
ford, :\1.iddlesex. 

I-enders ure s till required fer tho other Groups . 

Publicity at Ipswich 
.Local members were recently ofl'ordod a flrst rate 

opportunity of obtaining l!Omo Ulleful publicity when, 
through the courtesy of tho (pswich lfoclel Engineer­
ing Soeioty. they woro ollotted a stand at that Soeiety·s 
Annual Exhibition. 

More than 6,000 membors of tho public paid for 
admission w tho exhibition, which was held in tbe 
Public Hall, and tho R.S.G. B. stand was nt aq times 
tho centre of nn intorosted c rowd. G2AN suppliod 
the whole of the gear on show, which comprised his 
own personolly-constructod trnrurmitter, receiver, 
moniwr aud microphone. The station was completely 
01:.erational and waa backed by n 110loction of QSL 
cnrds. R.S.O.B. publicotions wore displayed and 
l!Old from tbe stond, which wos under tho charge of 
(l2A:\', SQ, 5FB, 6CQ, 8ru'\, :\flJ, WN, and others . 

German Valve Engineering Terms 
)Ir. J. Boer, FHS93, draw11 attention to two impor­

tant German engineering terms which were omitted 
from the list published on pogo 93 or the December 
issue . 

Attssenwiqerata11d ( Roj .. 
Im1enwidersto11<I (Hi) 

Load impedl:mce. 
ltt1er11<1l ('oofoe) 

impecl<uwo. 
In the list tho Gorm1H1 torm for Impedance (lnterna l 

nesistance) WllS given 1'8 Au Bonwidorstnnd. 

Licences Issued 
Up to the oncl of Jnmmry lust, upproximately 

4,400 licences hnd boon i8lluod by tho G.l:'.O. of whicb 
number it is ostimnted thot ot leust 50 per cent. are 
H Q0 \!•°'• " 

TECHNICAL ARTICLES 
Tlte Editor will be pleased to co11sider for 
publicotio11 articles deoli11g witlt the design 
and co11s1r11ction of 

Low and High Po•er Tr1rn~n1iuers. 
Straight and Suo-trhtt Rttt.ivt-rs. 
Atrial S)'stt ms. $ptt('h Equipment. 
V.H .P. EQuipmrnt and Atrial Sy$ttlJ)S, 

l\1casurinJ: Equipment. 

Accepted co11trib11tio11s will be paid for at the 
rote of £3 3s. per 1,000 words for leading 
articles 011d £2 2s. per 1,000 words for other 
articles. 

WRITE TO·DA Y FOR " HINTS TO 
CONTRIBUTORS." 
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EXCHAIGE AID MART SECTIOI 
Due t.o paper rtnrletJons advertise m•nu are only • cceptedl "for 

ln.ertlon when •P•<• II avaJlabte.'' N o a.dverttsement must t Kcttd 
SO word•. R.ATl.S : He mbeN Pr ivate AdvtrdMmeftt::t lcf. per 
word. minimum c:h• rc• >/ .... Trad•, 6d. pt r word, minimum d\arc t 
t /•. U.e o f Box number 1/ 6 extra.. Se.nd copy and pa1m1nt to 
Parn A dvertleln• Ltd ., t 21 KJ npway, London, W .C.1. 

:\_ DVl!llTISRll desires to purchase dttull<! or mod~rn 
- comm,rclal rcceh·ers, either separatel)" or In bulk. Your 
prtce. Any otrcr or tnforn\&Uon aclt..-nowledged. Price and pnr­
tlculano to: DRSl3263, 23 Gladstone A ,·enno, Uverpool, 16. 160 
AlfERICAN·IJUILT II+ Iv Communleatlou Uecelver, nwdltl•<I 

ror 230v A.C./1>.t. mruns; covera~e l ·&-18·0 Mr /4. In •IX 
bAnds; new St•t. tubtl§; l:<nnplcte nnd tn ex(•ellent eondltlon; 
bar~ah1 .1:26.-(llufrlTllR, 62 Lynn Road, Liford, ~x. Phono 
VAL7593. 192 
A J lll4 Ampllfl{lr, new !ln<l uuusec.1 1 standard s1>ecch n111 11llH01· fol' 

'l'.llr.4 tmn•mlllt•r, .l'.4. QST swrfcct tondlllon, .lnnunry W 
Jlcccmbcr, HHO nnd April •• fun.a, "Oetobcr, l)(!(:('mber, 1046, 
3211. OOIHl)ICh'.-U3A IJt:, 4 Llnwthom GardcM, I.ow l'ell/ 
Gtiteslwad Co. Uurhnm . (U 
CllV$1'AlS.-l'ollowln~ power type rr)'lllals In plu~·ln dusi-

proof holder•, $lnndard pin sparing. 3576, 3:;81, 3[>!1.~. 3~1)6, 
3016, 3624, 36>3. Ouarant- perl'ect, £1 each .-08UA, 4uo 
Higher DruM11aw, Burnley, Lanes. 18' D·<'· A\"Onl.lnor In cue, .£2 108. t.:uh·ersat Avomtnor, £6. Both 

as"' "'· Man)' other ltC"rns and component.a at b.Arwitn prltt1. 
S.A.E. llot.-l'RllVOST, 17 l'erbam Road, London, W. 14 . llJ9 
D IS POSA I •• Tobe rommunJc.atioo receh·cr, ham bands 100 

metm t o 20 mN«'t' • .£JS. Avo·minor, .£6 105. Do th tn.stru· 
menla In txtr11enl rood1Uon.-G30R, 3 Cbttitnut Avenue. 
Whlttlty \ 'llla,t, Walto 1H>n·Tlianiet, SurrC)'. ( 11>6 
EX· R.A.l'. 1ra1u;mltter·rer"eh1 en., model TRO, rompleto with 

nine vah•._ ... ,, new rond1tton. ready for operation, or contains 
nlt\n)' meful llem8 for )"Our ri.i;c. reL.'lys1 s.hort·"·avc cond(lnse.n1, 
sliver plated lnductnncl"8.t thermo coupk'll mcttr, mllllamoltr, 
etc., £6 carrl11ge 11ald.-~TAlll'ORD lt•OIO Co., 199 Stamford 
SI. Aahton·u·l,>,"uc, I.Anes. 186 
E XCllANO I·; ZclM Super Jkouta Camcrn, 16 on 120, ("()ml)ur1 coupled ro111wollu11lr leather CAfl<' ~ood condition. for llOO« 
romm11n1<-atlon rec.•t.•l\'('r. Cash ndJustmeut.-l\llS:J520, c/ o 
BOOTll, 70 lllu~w(>(1d A\'enuc, J,eurolug!I011 Spo. 1118 
j fOJt ~Al.K.-UnuM-d \'nh·e111, 100 per_ ccut. emlAAlon . :Jl)'l'. 

Mh1.; JlK20A, OOJii.: 1'.K25, 30s.: llY2r> ecauh-. 1'20, 15-&. 
Tran.former 1000 0- IOOOv 200mA, 2Qo. Two c hokco 160mA 
IO~.-CISJ!V. ~i~ l)ld ('hurrh ll-Oad, Chinllford, l·:.4. I IOS 
QOVf.R~M KS'l' .-urv1us re<"('j\·ers !t .1124, 6 valve 30·& to 40 · 5 

lie s., l're&et 10 ~lx g_Pot frcquenrl~ .• C'"OmJJlcl~ with th~ 
UD:t'i;o, one t51ll!:, Om" tl02. nnd o ne- 4 DI V"ah·es. Prlro t3 lnrtudh1K 
tarrlA~e.-(', t-: • .S1r11uLS, u:; lfort.Jmer ll.OAd, •'UL011, Dr1.ilOI. G WSllAZ or Cnrdltr (Al )'resent OS!lAZ A o r llrl>tol) l> allorll)' 

n_lrno,lna l u Urrn1rord , London an-a. and would np1ntt1Atc 
an)" ht>lp from lO<'al barns in llodbu: a tt('lmmodalk>n.-JA<'K 
f:\'AS> U llrol l>olwen, \\luldmreb. l'anlUf. IJtJI 
G wti.l W t1dlln~. LI ltO,'" new. l 'Ower pack, •1>e•k• r and l'<)lls 

Coni1•lt to t kw. TX In 6rt. rack ; 3 P'O" er 1meb-l 15()()v. , 
'OOv., and 600\', !I U. B. V3C~ .. S"'ltch 1-k'\Oel. 3 ll • .t'. panelJJ. 
P.A.-l'f' T?.40'•· Jtcc:rntly o vcrht\ulcd. Xe w 111bC8. .Be8t ofrcr 
o,·er tl 10 Bt'<'11re1, or, 1c1•nrntc olftr~ (or ltX and 'fX.-8 Hilton 
.ltot1d, l'rath. (8 1 
Q6\"S.-:tr> wnu 'l' r:uum1htc r, oom1>letc wJlh \~nlvf'$, ,.r~~fol, 

roll.141 meh'r"• /'°"'t:r pnd.;.. ltendy for tmmrdluto ovt·mtlou , 
.L30 2~. t:kl .. rotn luim1 dcli\'t•n '. ~i<en watt · 'l'<•r> Unnd ' 'l'rflll l'.4· 
rnlMcr rr:Hh' "lu•rCly i P.Fr,.a, 1':t.-r,o, J::ca2 vnlves · lnri;:o l'l lOt'kM of 
Eddrstone, J.nbg\!11r au<l <1·-'l.:tx eq11lvme 11t t (}.t:.l'. ('rytilnll§, 
Pullin mctCl'lf, • ·h'.-U6V~1 C'arlton :i.1· w~lt Salon. \Vr~t 1\l rb)1, 

l'ht••hlre. I I IJA 
H Al.l. l l'll,lt'l't:us ;;.3,t Jt ceelvrr for Mlc. 1040 modrl, 11111)' 

USf•<l two month~ • .-.~t rar.: 32 llr,~.-5:)0 k('/ R. All)' o fl'e r 
O\ '\'f £30.-UO). 111. l'AlOHJ, 121 Kingsw&)', London. \\'.( '.2. 
H-~)l·All) l)S L'•, well·k•lO"'n for quality and design. Sam1>k• 

from : ·r11. 1A>~o~. (16X'r. 47 \Vat.son Stretot, ltorlC)'. J.('t(!ila. l:J A)I IJbt-ar)' Dl!110~I: CRO In Industry (Wlloon), 11 •.; 
S \\' \\'l l"f'I~ Cunununlc-atto u (1,.._'\dntr and :$Wner). 321. Gd.; 

FM (Uund), 32'1. Gd.: Measumnenu In Radio Rn!llne<>rlog 
(Ttnn.au), l?Gf..: Funtl'\menlab of \ "acuu1n Tubes ( F..a.almAn), 
2~5. ; f!!\t\t·rhnt ntal Ua.d.Jo t;ngtneerlna: (RaJ)foOn), 7f.: Radio 
t:n~lneerln~ llondbook (lle nne)'), 325. 6d.; CRO'• (Jtayntr). 68. 
- G2ll.SJ, ,\rdmorl', Trinv. lltrts. [i9 
H AM.llAlll.1':'(1) SUl't!R-l'RO. 100-:!00 k• /• •• 2()(H 00 

ket• .• 2 ·6-t; )le "·· a-10 Mc/ s., 10-20 )le/ &., com1\JNe with 
JlOWer PllllllJI)'· ru worklllJZ order nod apl>e:arnnf'('. No 111.K'nkcr. 
What off,.1'3 t - ll21'S.I. c/ o Co1mty Pol cc JU)., Wlnr heoter, 
Hnnt•. 18~ 
H .RO/ M ::klnlor roll• l()t) kc/ s to ao lie/ •, 2 sets \'llh'C8 lllld 

l)()Wl·r r•nck 2001250 ' " A.C. Excellent conclitlo1•1 rra1hcncd, 
.£55, or off€'rs.-Uox 71 1•A1rni::, t21 K.ingswny, .l.i0ndo n, \V.t;.2. l1 J 
H · ILO. Srnlur or lt .~1.1~ . nu, also peak 1>rcl'l('JC'f'tOr \\' OUtt•d.-

:! Cllff ,lt {IJltl Onrdcn~. J.cC'd:!, 0. . ( / J 
J(l~F:P n 1wnmu1en1 rec·ord uf)'Our ('ircuit~ 1 Hlu(' print~ clrnwu 

fr<Hn your skf'lr hl'ft, 5s.; rs1 rt\ co11lt8 1$. :Jd .- St"\ud to 
BC)t /~1A~' !'ll' RH"nl, l.tmdon, W', t. lJJ:! 
J\fARCO~ I mlnlnt.ur~ communications rNri,·era. 100 kc-11 t.o 

15 llt>, Jt. t'ull de tnUs o o rer1ue5t.- 1l. 0 . S., 24 .S-c w ltoad, 
London, t:. 1. 175 
A{ODI f' I f:l) 11 55 <'Onr> 10, 20. 40, SO but not broadrasl bnndJ 
• ll ot1t<l \ 't r-km "Ith ~. _P . .&l lt .F.staJ[e.inte rnal J)()Wtr1u11>1,1y 
and 6\'6 Olltl>llt. llo'1!lllD {22. At'T, 6 tube<, 4:,0.-021Q. 4~ 
Tapton·hlll ltoo<I, -<hellleld. ( IOJ 
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NATIONAL Hlto four-~aug condenw for 111.le, less dlol. 
Whnt olfcno ?-G6WlJ. l,yucal T..od11r, ~llesmero. Snlop. [73 

NAT10X.H, U.Jl.O. r('C<'lvor with full oe~ of coif•. near new 
•od pcrfcet, £65. Al;;o com1>IN~ IOOw. • tnllon for Mic. 

Enquiries in\1ted~ ~eten, vah1tt tran!mllter In rack and pa.net 
cl<',....03ADT. 52 Poulton Avenu~. 8uUon1 Surrey. (ltl 
NEW unUJ!td valns.-llOOI, llOOl!. GA Ko 80rleo. quantltY 29, 

lh. each, .£14 10.. the lot. Ehd•~ acon>A. U 100. each. Ab;o 
Slm1~n meter, .£1 IOS. , new, 201000 ohms 1.1itr , .. olt (100 mkJ'o. 
amps to C,1000 volts),ohnl.5. D.8.'1, \'Olt8l~.mps. etc., .£10.-\\Trite 
D. \'. B1~0£1 3 Tre,-or Gardens. RulsUp, >lUddx. ( l!I 
NEW tubes.-813'• , 829't, TZ40'•· 351"• PTl 5'e, KT66's. 

olftl'B. U SS receiver, bulll-ln powrr pt><k •nd audio alnge: 
offcrs.-Box 04, PAR.RS, 121 KJnpway, London, \\'.C.2. (91 

QSf.'1 fc>r thr lndMdual. Stlm11lC11 t'ree. ~·or oil )'our printing 
requlremcnta aoply 75 :St. Amlrcw'• A\'cnue, EJm Park. 

llomford, t!88<x. (U5 
RBC~~IVJo;u. for £.6. OroM Stnndby, 2 to 2000 metre.s, llOv to 

. 250v A .C. or 1.2v and u ... 'l'. lmllt' fl'. complete with circuit. 
· 1'hordar80n T.6699 modulation trnnP.formcr, PP 11'nrnllcl 46'8 or 
50's to 500 ohms, 3500 ohms nnd 0250 ohm.if i i & mA .. £2 "108. 
Unuecd T20 t ubt,.}5•-:-G6Cl0, A!hby l'urva, llug)}y. 1120 
R .C.A. type A. 1<. &I l'<'<'ch•er wn11t-0<l. AlllO wire reeonler. 

Please gh·e full 1>arllrulnra nnd prlce.-llARRIS (DRSl2959), 
Slrouds, Bradfield, !Jerks. f77 
R OTARY con"ertor for sale, ~Ov l).C. lo 230\' .~.c .. 250 watu1-

\Vbat. offers ?-Box J04, P.utfUil, h!:I Klni;ts"'A)'. London, 
w.c.2. 110J 
SALK.-Two-vah·e C'.W. transmlll<!r (O IAl C0/ 5 \'30 Reel, ) 

romplele wit_h po-.·er "'!f P!f, rr)'~tA.' and kc)', £_11. S.A.E. for 
<lctall!.-Jlox 91, l'Allll.~, 1-1 KJnlO!u>, 1.ondon, \\ .C.2. 197 
SAU!.-Xcw 351' (2), £2 ; El.35 (2), 128. Od.: RK34. 158. ; 

KTl',63 (2), i•. tlcl. A• new, 0001, 128. Gd. Would exrht\oge.­
llox Ill!, P.uut.•, 121 Klngsw&)', l.ondon, W.C:.t . (98 
SA I, E.-Taylor ,...;;!.<tan..., capaclt)' brld~e model ltOA. ooh· 

4 houn1 """· .£1210..-l IA Welwyn CIO!W'. Shelflcld. (95 
SAJ.R.-Servlee sh~ts • radio book.81 n\~~azlnes, ,-aJ,·es, com· 

JJOnents, etc. S.A.k llst.-1 IA, \I dwyu CIOO<', Intake, 
Shcftield. f8G 
SAL"E.-HallJcmftcrs SX25, one o wner, bC8t o trer o,·er .£AO, 

Parmeko 000-0-000 260 n•A, £2. J.lghtweight hondpboneii, 
new, 7e. 6d. Pih·~ prc.-wor QS'J'i nullt, and R.\V. lCa~i., approx. 
100. Offer~ lot or sepnrntcly.-GSUS, Coxwel l 81.rect, l'aringdon. 
11-0rks. [80 
SAL!l.-Untterv communication receiver U - 20,000 metres In 

lO rnuges. ·turre t coll unit. £8, I 16C: rc.cdver. oower-ooek, 
£23. Oln. speaker In black er.rklo rnbhwt, :10•. Morso key, 108. 
813L.£3. no, .1:2. TZ~O • .£2. t!07 17•. lld. t'f\'81Al• In holde~ 
7001, ;o;si 7063, 7082, 713DI 71ll0, il04'.-" Stoncbnveu," 
llornr11atle !<>ad, llooton, J.111<0 n•hlrr. (70 
SAl.E.-Su1><rb 1946 IOOw. Oft.. rark 7, U, 28 ){<. l'houo­
' ow:rx.oow. llod. wHh A.ll.C., u1 .. l'•ek. Ant cou1>, 
nil f11Uy meter<d, remotr control. JIRA W.A.('. 14. 28 Y r. Phone 
-CW., £130. S . .\ .F.. for phoW, dftta.-(;31, IJ, Hl)lon, Yorks. 171 
SALE 'urplti com11i0nt•nui. :i.A. Y.. for ll1tts. \\'anted: 

11.ramo1Jbone indut'ti()n motor.-1Ut.S52i l, 461 Foot.:scmy 
Rood, Xe w Eltb.,m, J,oudon, S. E .9. (J w SA 1,,8.-R~rd 500,. ln~uL•u Ion t~lcr In ra.~. £6. 0-1 m~.\ 

mr tcr. !l5$-. 0- 3.500,. f'lttll'O?ltatl«:: \~OJtmfter, Obs. \"al\"f'a 
so; (4), 20..: PP5/ • 00, pnlr, so..: 6U•O (3). 10.. : E CU30, 358:; 
l:!t'60 (2) 955 (2)J 125. ud.: {)54, 1614.: 6X:>O (!?), 71!. Gd. AU new 
boxt'd.-IHl/A:IU .. J..ondo n, W.C'. I. • (111 
S--LL~.-llodifled ll.11 r,:i1 lntrrnnl 1J-Owrr plwk. output s·t:uce, 

bnndsJ)re:ul, . ne" ' C'nt<'kl~ front. piuwt, realigned, .£20.­
BllSl:l,64-I, ·• \ Vlndsor Plnc:c, Shot.tit, l,.n11ork!ihlrl'. [J:M 
S 't<:1tv·1c 1·: and Con.structioua l t-:ni;tlnccr wnn1t•d for radio tlrm in 

:). 1~. Jnndon. A~c under 30, llil htr)' d ooo11dluw 111J(>n nhiUty.­
Apply Jttvin~ CuJI d!!Udlli of auc nud experience to llu~ 102, PAJUtSJ 
12l l\in5fsway, I.-0ndr-i11, \V.C.2. [JO ... 
sl~J.l_, or swor• for "OOd fOnllllUt1h.·Atlo11 rrcC'l\'('r, llohner Verdi 

IV Al•cordlon. 120 baAA, hlnrk n11cl " 'hit•', \\ llh t'IW' \Vorth £40. 
- Ult8.17;tl, CUckt•n\ln. PouU'himll :\o rtl•umberl.nnd. . J 117 

SIX llK2SA's (new\fors.'\I{'. \\~hn offeni O\'rr.£3each.?-Bo~\:l IS, 
P .. \RKEZ. 121 Kingir."•a\' , l..ondon. \\t.c .2. [11'1 

SPt-:CJAl .. offer to make room. •r\\·o mO\'lnit toll meters, so ft . 
s uper co--a..\:ial and over 200 other arUclr1, man)' l>tla.Jt un~ 

- the lot. to on.)' mt'mbe'r ror £.5 as •• or IM'l)ft.rnttl>'· List rron:1: 
OOCB, i C'axton JloM, \11mbl<do n, S.W. 111. 183 
St'PR8llE combluatlou \ah,, t.t.,.lt'r 111ultimet <'r uoused. 

I IC./ :?:30,· .A.('. Piurd ~type~ \'nh·r·lmldt'r 1>lut: arom a.daplor. 
llt lt r sensitivity 500 1nirroamfh1. l '11rre nL 0 10 am~ ... ; ranges. 
Vo lla 0/2:500 D.c· .• i mr11ll.'8. O 1000 .A.(.' .. ~ moves. Ohms 
0/ 20 mr$rl., t> rang~. <"ontleniw"' 2- :.0 I') at :?r,.-.a,r,('h· wk~. 
\\'oodrn <'tit'" rJ w ins tn1r tion hook. \\'rlJthl I Gt II). Price ~40 or 
nenr.- Box 122, PARR~, 1:.?I Klnl.t14""1\)', J__.oudon. f 12~ 
TAANSlHl"n:R 10 watt., sln~I• 01,0, 11rrft'<'I, .1:8 IOs. Umnd 

new, bpxcd, 6VO (~). s..; Jll,7 tS>, 11•.: AT4 (2), 35s .• 
unboxcd\ gunmntccd. 80i (:I), 10•. : 1'7.4u ( .2~ ~2: Z02 (2). 10.., 
X 'J'66 (3, 12.•.; DEl' IO ( 1), 12•. : U3Ul·:O. oO llelle Vue R oad . 
Jtnm•aale. rss 
r('lt.AXS~l l'li'INO \ ':\h'fS (u~w) (2> I 02&'1t ( I) ~:$2, will l 'Xth1111gc 

for J,IOOd l ·V.1 ll:\rn Hee-elver ur wl1n.t otreris.- liH.812,320. 
Oa lllnni)'Nl Ro•d. l.lwri•iol, 15. [JI// 
TOUHi l'Ommunirntion rt>rrlver, nmnt cnr bnnd.s onlr, tO, 40, 

80 11nd 160 metres. Full 11t•olo b1111d11>rco<1. JU'.O. A.V.('. 
0 11 /otr. ilie.nd/ recei\'e, mo ttlrd nlumlnlum p:uwl. SCPJ'rAtc P.M. 
11)l·nker. Just been re·aU~11<-d, A really nlrr Job, read)' for bard 
wo rk. \'ah·es equal to ne"'· Offer1t.-ll<'J-!"·1su, 0 .Ann..'\dale 
8t=t, oi.-.-w. l-: .1. l9J 
\i. AL\'ES.-Js~·a ()fidget I · 4\'. Dfode·l'•utod••l . 15s 6L6'• 

(ruetAI). 135. 5T4'• (metal). 12s. , \II unl15«1.-llll:;s;ss, 
;t UltcMlng lload, llrlghlon, ; . (71i 
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EXCHANGE AND MART~ontinucd 

\ *Al. VY.:-., fH'"'. unused. EU3.4, {lo1..: °'1)2, Ol):!, JjJ)~. f s. t a<"h: 
\ " 1'290 (11'21 0 7s. Od. Nu·h: KT1.03. ~. ; \"G3. t"("!!, XOO. 

t:F:J2, "'"Gd. t'nl'h; ul>~U. 10•. Gd.; 12~117, l2S.f7, 118. Gd. 
t•af'h; (;:-,~; 0 / T, l!'>i;. o\rnUIJl(' t•X•·hnui;ce nn~1 for 6\' 6, 807.­
HHSu?r,4, r, 1 ('hatldlt-\\'ood , \ \ 'f'111w. 1.h•~utt, l'lrmonth. I JtJ!J 

V()l,1' Ml·:S I lo 0 of llt'l.l.RTt~ \\'1Hit 1•d. ll A1tlll~1 UJ<Sl~1UM~ 
S I r111ul"· Hnadlkld, Ucrk.s. . I 111, 

WAX'l'l•:I) .. 11.n.o. c·Qlli' . . \II r;u1iu·~. \\'rlt•- BOX ;~. l',\Hlt~. 
l:!I Khl~WR)', 1A n410n, \\'.t".2. (ib \\f·' :\ 'rl·~ I ). ll'itrlKJ.# 11'1"/d· l..;.~11" th•nllni: \\Ith ruodillratlon ur 

·r . l Ha trnu,.mlttf'r, tltr 11:,-t 1 .. •>klt'f, nnd uny oth•·r inronna· 
Uou rt•llf't~rnlnll It. Your prk<'~ Ut~111.•:, •~ ("ruyland H.ood. 
t_;dmo11ton. X .U. (9U 
\\7•\~T .. :n 10 loan or 1mn-ha"'1'. t•lrC'ult dhutnam for:-cn·kto<;e M'I 

T . lt.U. lt.-:-.('01T, Hh:h :-otf{'('1, tl rrttl U11d\\Or1h. f'h~hirt'. f:l6 
' \ f .. \.ST .. :U tlfRl'ntb'. ll.J( .0. !'t:'ulor ntll ... of a11 rnn~'-~ : ~lAh• 

l•rlf"<' nmt C'1ludhlon.-l~R~, ... :,1, O ~urfolk ltt •• ,d, Tunhrl1htf'I 
"M•~~. ~ 
WA~Tl•:1>.-SX42, lt.)J . .. : . .a::., :iX:!~A i1r>imllnr i:<~od rL'<·rh ·t·r, 

11\U!fl. ht, 1•L•rfr1·t, :u' 11t•w.--O)l I , 1:u Hluomtleld Jtmul, 
Hf:\tkJlfM)I, l llJ(I 
\;\t"AN'l'l•:U ror 11.lt.U., 1111 I•• four No. f1~ \'ll l \·e~.-00\VX. id 

~l'f'(lll il t\ V1•1111c·. t 'O\ ' ('UI rr. \\'Or\\ 11-kl'lhl ri'. 110:, 
\~fAN'l' l•:n.-ltt"nll.r Urat.--l.'l:v~'" \'nh't' • ~·Pit 111et(lr. Uood prlrr. 

ror .... u . job.-U:.?.BX..t, :i:1 Pd114"l'014 \\'n)', Flt>t•lW•M>d. LfUI<"" 

\X7,\~'l'~:U.-\\"ohbs mdio •lolJ-O In •<••I condition. Wiii 
·v l';ti.4•h:uurr· n•dlo ll(K><ls well lu ('~C.'\'8S or lti, rtnl \Uluc. Uen\')' 

tlnt)' c>hukt', tmns-fomie-n-. l".H.1'."111 ~'•h ti1, et.c. Write .)'our 
n•,tulrrmutt".-Ho~ 1:!''t P~\lt~, 121 Klnpwa)r. Lo ndon. \\ .(.'.:.?. 
~fA.ST .. ! n.-<·r~"'thtl... n In. 11ive:tktr and trans •• 158. ; ca. 

l"t)l.W. ~t!'tll'o., ~. each. :-. .. .\ .1-:. II.at rom)HHirnt.:i.- Hox 130. 
J'.Uut"' 121 t\hu.~s"-u~-. London, \V.f'.2. f /Jll 
'7 011'K~1111n:·s Ham :;1ie<inll•ls.· Fnlrl.IAnk"•, Lowlo\\11; 
.J l'utll9«•)1, Q(fer from stock \\' l-".!!Jt> tnuunultter, t:Stl I~, 
\\"OOcn modu1ntlon :and J)()Wl"t tmnsrormen. :Slf:un mN..i•rR. 
Cylilon coodco64ws. ValvCJt oil t~'l l<'-" lot"h1tllna $1:), f;:\00, 'J"~ .. o. 
UA-' l e, !4071 83. Most flam l'C'11ulrc•11wnt.J1 In itLock. Send us your 
11urrh.•8. Shorlly ln p roduction : 1:}0 wott comoktc 'l'X 1u1d 
GU Mr/•. ·rx. l~Y 

l ,ooo kr1,..,•ryl'ttols. pl11~t l<' hoMt•rtl, 1 rn~ . 11 ·0:!, 6 l.7, «KS, i s. (kl, 
H~!1t (!?). 12"1. earh. \\"t·~tuu mt•t<•,.,., 2 ·5 :'mp. therm~ou1•I•'. 

] G~. 0-40/ 0 I 20 UL\. ~I. lustrumr ut n.·rtl'lc"" (;J,}, as. tacb. ti ht. 
J'. \I. hlK'Akt r '~ hh tn,n..... . t:.?.i. t; ht. ditto, lOS. E\"t rilt'11 
.. CommtmkMkm •.uulnetrluu:· tl. lUt~.i .. oa, lO \\'l..,t 'ferr:u"\.', 
Sorth Onn~hr, lllddh .. ~bn>ut:h. f 111 

POINTERS 
FOR 

DESIGNERS 
The G.E.C. range of electrostatic 
industrial cathode ray tubes In­
cludes four screen sizes down to 
I ~• diamecer. Widely used In 
measuring and similar instruments, 
their outstanding features 
include:-

iii 

MORSE CODE 
TRAINING 
FOR BEGINNERS 
AND OPERATORS 

IRREFUTABLE EVIDENCE 
of the value of the Candler System of HorH 
Code tralnlris ls elven In thf' •• ewtncu from 
studenu• letter't" s.ent w ith every cop, o( 
th• Candler 

" BOOK OF FACTS " 
This book 11 sent post free. h 1lvu full 

deulls of the followlnc ~ounu .• 
JUNIOR Scientific Code Course ror betJnners. Ttachu 111 
the neco-sury code fundam entals 1dcnclfically. 
ADVANCED Hi1h-spcod Tele1raphlnc ror operators who w11u 
to lncreue their w,p,rn. speed and Improve their technique. 
TELEG RAPH Touch Type4wrltlnc for speedy recordlnc of 
muuse:s and for cenenl commercl1I uset 
Hete Is one eJtomple o( the value of cM Con-lier System of troinlnr, 
RE MARKABLE PROC"ESS IO N S . ,. I suppose ft teems very 
unusual to be sondinc you all the reporu on Lusons l to 10 to1ethtr 
In one tener. I have done this JO that you may ••• lhe serlu of 
remark.able proi:rt:Hions I have made with each leuon. I had no 
knowleda:e of Code before t.aklnc the Candler Jun1or Courie. 
Now I have a perfectly spaced &endinc s-peed or 26 w.p.m .• and .a 
rcce1vln, speed of 2S w.p.m, A few weeks aio I obtained my 
P.M.G. Spedat Certlflcatci, and I am coin& t·o sea very shortly H 1 
ln:.1 Radio Officer." -Aef. No. 7nS.-.A.H.M. 

Code Cour1es on Cash or Monthly Poymem Tums. 
WRITE NOW FOR THE FREE •· SOOK OF FACTS." 

THE CANDLER SYSTEM 
( Room SS), Ill Kln11way, London. W.C.1. 

Candler SyJ<ttn Co •• Ot"""· Colorado. U.S.A . 

CATHODE 
RAY TUBES 

co. 

Electrostatic tubes for the maintenance of G.E.C. Te revision sets 
are also available. Other types wl ll be in prod uction shortly. 

Detalt~d technk al O:lta sheets ar• available upon r~uest. 

Os ram 
PHO TO CELLS CATH00( RAV lU8(S 

Os ram 
VALV ES 

Ad'IL of Tht G-tntrol Eltcc,-,c Co., ltd •• Mointi House. Kinrswoy, W.C.2. 



IJIDDE• the 

Ha/I-mark of 

Good 

MUL Tl MATCH MODULATION TRANSFORMERS 

Woden en1lneers have d evelopod a 
special ranee o f Mult1m:nch moduli· 
tlon tra.nsformcrs for Amateur Tr:ans­

mlnlne use. deulls or which art elven 

below. The tnnsformen are vacuum 
impreinated and fiu.td In comPQund· 

filled steel pou clvlnc rellabl• ind 

silent workinc. 

Primary lmp~anct:s, l.000/ 18·,000 ohms. Secondary lm~ancts. 
200/ 20,000 ohm1. 
TYPE U.11.1. 

Sulu.ble ror lO w, Audio. Max. Sec... curre.nt.. 110 m a, J9 ' 5 

TYPE U.11.l. 
Sulub11 for 60 w. Audlo. Max.. Sec. current, 100 m 1 a, SI • 

TYPE U.M.l. 
Sulublt for llS w. Audio. Max. Sec. current. lSO m a, 73/ 2 

Lir1er sl'tes to order. 

W 0 D E N T RA N S F 0 R M E R C 0. LT D. 
MOXLEY ROAD BILSTON STAFFS. 

T~t.: 8fls1on 4 I 9 s 9 

~~D. ERT DORSO~~~. 
6 GRAND ARCADE, LEEDS, I 

A ll the follow inc in st.ock in quantitie s. 
Pou order1 d upatched nme day, pon· free. 

L.AI G EAR P.A. COILS w ith 1winsinc links a nd ba.s.e. 
~. 10 and 10 metres, £-4 16s. Od. per set. WODEN DE 
LUXE transforme rs, all centre tapped, l,lSOv. 300M ..... 
tapped at 1000• .. £7 IOs. Od., 750•. 250MA .. £A lh. Sd., 650v. 
200 MA .. U 7s .9d., 7 .Sv. 5a .. 30" 8d., IOv. 10 ... S is. 7d., 
6 . JY. ~ ... 27s. Od., 4•. 6a .. 27s. Od., 2. 5•. IOa., l4s. IOd., 
12hy. 150 MA .. 251. Od., llhy. 25011A, Si s. 7d., llhy. )SOMA., 
94s. IOd ., S/ 2Shy. I SOMA .. 171. Od., S/ lShy. lSOMA .. l7s. ld., 
S/ lShy. lSOMA .. 49s. 9d. T ,t;.C. l ,000•. wkc .• 001 mlu 
conds., 61. 9d. Scythene 61n. feeder spreaden, 7s. Od. per do1. 
100 wau auco ~rans. 110- 200-- 130- '250. 301. Od . 

Radio Equipment for the Amateur 
\"le hold in slock a mn1;c of bieh<la.ss cquirmf.!nl 
dcsi;ncd 10 MQ!t the most exacting requircmenb 
or the Short \Va\'c Experimenters. Our mall order 
department will a:i,·e rapid at1d efficient service. 

N OW IN STOCK , Moving Coil Mete.rs.. \Vcston 
Thermo Couples. intermcdfatc Ftequency Transrorm~n:, 
Chassis and Panels, H eavy Duty Resistors, c:tc. \Vrit..: 
for complete list. 
CONSTllUCTIONAL SERVICE. We will •ubmil 
quo1:i1ion for nny ac::ar you require upon receipt o f details. 

RADIOCRAFT LTD. 
11 CHURCH ROAD, U l'l'ER NORWO OD, S1E. l9 

'Phone : UVinrstone 4787 
NOTE.-\Ve h:avc absolutely no connection with any 
other firm tradina under the same~ or similar n:unc .a.s 
ourselves. 

---RELAYS·-
For A.C. and D.C. 

AERIAL CHANGE-OVER 
RELA VS for Radio Frequency 

JV ~A. Con Consumption, specialty 
dui1ned for Tn.nsmluers. Hl&h 
Frequtncy He n ine. Amateur Stations. 
e xperimenu.J purposes. etc. 

Aok for reoflrt 111/ RGB 

LONDEX LTD. Aeriil 
MANU FACTURERS OF llELAYS Chanse-o•er Relay 

Typo AECO• 
Anerley W orks, 207, Anerley Road, London. S .E.lO 

' Phone SYDenhom 6159/ 9. 

COULPHONE RADIO 
Proprietor : C. Coulborn, G3AJM. 

" The Return of Post Mall Order Service." 
58 DERBY STREET, ORMSKIRK, LANCS. 
Eddyston• u,_d Oenco S.W. ComPOntnu . $.W. Manual, 2 6. 
A few T l 154, complet.c with valvt-1, 1.1 c.arrlace paid. Mid,et 
Comrnuniudon Re-c.elvtrs (Battery) 'till available. (15 ISs. 
Rotary Transformers, Input 6 v, D.C .. output lOO v. SO mA .. 11/ 6. 
Full ra1nce Hains T ransformers from 300 v. 60 mA. at 19/ 6 to 
450 v. lOO mA. at •1/ 6 with .. v. or 6.l v. and S v. l . T.S. Tuncsnm 
RGlS0/ 3000 Rtctir.trs Equivalent 866. ll IJ. All. Chassis ) in. 
deep. Four $ides, 10 in. x 8 In., 8/6 : 12 In, x 9 In .. 9/6 : 
14 In . x 9 in. •nd 16 in. x 8 In .. 10/ 6 : 20 In. x 8 In., ll/ 6. 

Send l j d. sump for 18-paie uuloguo, 
with two pa.ccs of uae(ul formulae. 

Terms : C.W.0. or C.0.0. Post Free over 5/ •. 

THE "Q-MAX" TANK 
COIL UNITS 

Thc5< units ore designed for 

mnximom .:fflcicrw:y on all 
.. MAM .. band•. 

Mk. 1.-Flucd wioh 34 pr + 
34 p( Split-srntor condenser 

suitable ror pawcrs up to 
.SO wans and .SOO vohs high 
t<'n·do n, £2 tss. (Excludina 

coils and ncutralisina; con­
donS<r.) 

Mk. 11-·For pov.cn up to l!-0 ¥dtlb :anJ 2,000 '\Oh!io hit;h 
tit:nsion. and coru.isiinti;of60 pr + .. 60 p(Split·stator condenser 
"'ith built in JSO mA R.F. Choke and S KV By-Pass Conden­
ser and Tank Coil and s-.-.•jngin1 link mounting. This unit 
co.n be filled wi1h one or two neutralisine condensers for 
~inGlc end o r push-pull operation. £4 14s. 6d. 

/l/u.;,'tftilttl catalogue .. T. R. ... <xi. pa.~t /rte. 
Obtainable fro m your local " Q·MGJC •• Dea.let or direct from 

BERRY'S (Short Wave) LTD. 
2~ High Holborn, London, W.C.t 

(Opposite C/lllntrry L.Dn•.) 
Tel~phor" : :I/OJ.born 62:11. 

l'nulal 1u ._,,.:at Ufl\.WU 10t the L""C!. .R..A.»10 SOcnrrv o• c;kJ!AT BIUTAL"", ~cw Ruskin H OUK, UU.k RWllC:ll Slrttt, LOodou, \\t,C..l , 
by Sir Jcoepb Caultoo a So.,._ 1.1.d., 72 Pleet Stred, l.Oodon, B.C.4. 
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