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INTERNATIONAL Majestic Radio Corporation, Ltd .. 
were appointed Official Distributors by the Board 

of Trade of these valves under the Le.ase-Lend scheme. 
The allocati"ns so far made are now almost 
exhausted. but we have certain types still available. 
Receiver owners still requiring valves, who give 
a definite guarantee that such are required for 
Maintenance ·Replacement will be supplied. All 
prices are controlled by Government Order. 

To avoid disappointment please o bserve t he 
followi ng suggest ions strictly. 

( I ) Apply for List enclosing S.A.E. 
(2) Do not in any circumstances order or enclose 

payment until you have obtained our list. 
(3) Order only such lines as are indicated by our 

list; no other types have been issued to us. 
(1) As stocks are so very limited, we advise applica­

tion at once, and al l goods are offered subject to 
their being in stock on receipt of any order. 

S ERV ICING M.t.JESTIC RECEIVERS 
Wr ore plcostd 10 Inform R.S.G.8. Members who ore Service Enginttrt. 
thot we con now sut>Ptr for £2 2.r .. post paid. o complet" folder of 
Mo1cstfc Dlo1roms and Service dctoil.r of our most popular 1930 to 19'40 
mode.Ir. Apply (Ocponmenr "8 "),address or below. 

INTEll~ATIONAL lUA.JESTlf" 
RADIO COBPORATIO~ LOUTED 
6 Ange l H ouse, Pentonville Road, London, N . I 
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THESE three latest types of 
Raymart Valveholders 

have ribs between each 
contact to Increase the effec­
tive distance between, and 
also to prevent tracking. 
Their Pierced solder tag 
connections protrude 
through base of Ceramic. 
Other features are standard 
with other types. For details 
see our advertisement In the 
May issue. 

Type 
V H 8 Muda Octal ... 
VA8 Internacional Otta.I ... 
V H 9 For the new British •• E " 

t ype val'le:s ... 

HOLLOWAY HEAD 

Pt'1CO 
I l 
l / l 

l/ t 

BIRMINGHAM, I. Phone: MIDLAND32S~ 

As in the past, so in the 
future. The highest pos­
sible quality of reproduc­
tion will emanate from 
Loudspeakers bearing the 
name--

CELESTION 
The Foremost Name in 

Reproduction. 

CELESTl'ON L: 
Acoustical fngiMers 

lllNGSTON·UPOl·lllAMES. 
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BREAK-IN 

THE progress of nmntoul' rad io technique in times 
of pot\Ce has alwe.ys boou dopendent, in 110 smtill 
dogreo. upon tho arnateur1s o'vn initiative and 

enterprise. The nrt ns ho knows it is largely what hn 
and his forbenrs ha.-•e made it. It is tho moral obliga· 
tion of tho arm•t.eur to do t.he best with what.ever 
lealslation and technical progress may lem·e ope11 to 
llim. 

ln wnr·tirne, the trend of progress is obscured by 
the necessary socr'OO~' in which all toolu1ical <levelop. 
mellts of possible military n>luo are sccu,re ly hiddon. 
There otm be 110 doubt of the wisdom of such n policy, 
but it i.s not nocosSllry, and onln not possible, to hide 
overy udvancemont in tbo field of radio communica· 
tion. Ono of the most outst•\nding charMteristics in 
t ho.t field duriug tho wnr, which will be nppurent to 
the observ1rnt 111miteur. i1' tile widesprearl use of 
break-in, or u listening-through " as it is knourn in 
other qunrtcrs, where cornmunicn.tior\ is liable to 
interruption or interferet1co from vnrious sources, 
yot must bo mni11tnined and the intelligonce conveyed 
with as littlo del.<>y os possible. 

'.rho term " break-in " relntes. of course. to 
tolegrnphy. Tho counterpart in t~lephony is known 
us" duplex " oporntion, nnd whi.le it ia to he rel?ardecl 
ns a moro diflicult toolllliquo than C.\V. break-m, tho 
advantages nro much the snme, and it would bo 
i llogicnl to encourage one and ignore the other. By 
1·ellSOn of rnoro 1tu1nbors. ho,vever. o.nd the !do"ror 
rate of triuL•rnission in telegrnpb.y, the question of 
broak·u\ is, without doubt, tho more important. 

'l'ho experienced amateur c•umot fo.il to rocogniso 
the simi lMit)' between the practice of Service com-
1nunicatio11 and l1is O\vn pre-\vnr ttetiv·ities. But u. 
strict comparison will b ring to light a certain 
negligence amongst amateurs in the past to get to 
grips with tho problem of uncontrolled mutual 
interference. On tho pre-war DX bands it wrus 
only raroly possible for the amatollr to maintain 
uninterrupted cont.net with a distant statiOLl for as 
long as perhaps ten or fifteen minutes. It must havo 
happened in many such instances of iutorferenco, that 
the interfering sllttion wns engaged at that moment 
in ropont ing t\ previous t ransmission on twcount of 
i11torfere:1ce from yet another interfering station-a 
vicious circle of cumulative interference. Row much 
quieter the bands would havo beer'l, how much more 
room tllere would h1>ve been, if every tr<lnsmission hu<l 
been received w it hout iut.erforenco and if no repetition.a 
had boon uecea.'18.ry ! It would not havo boon true 
to say that it all worked out sntisfnctorily in the Jong 
nm. for unhappily tho a.mat.cur wns froquo!;!tly 

obliged t-0 nhnnclon his llttompt to " get through " 
and many of his contacts had to be left un.tinished. 

'l'he pl'oblem of intorforenco will. no doubt, roturn 
with tho re-opening of the amateur bands after the 
war, artd it may reasonably be supposed that it will 
bocomo ovon more serious ns tho nUJnbors of aotive 
stations nre swelled by tho newcomers whose i11torost 
in am.utonr co1nmunico.tiou has . boon gro,\•iug opace 
during the war years. It may well happen that with 
a vastly incrooscd 111uo1mt of nctivity on the popular 
amateur bonds, the effectiveness of any nttemptod 
comm1micatio11 will dwindle to such a dogroo o.s to 
dostroy o il genuine irtterest by renso11 of th.a intolerable 
u1torfere11ce. 

A ro;d step forward in reducing interforenco can 
be ucl'lie,·ecl by R\'Oiding all ut1necessrtry tl'ensrnissions. 
Above oil, the tran.~mis.qion which is . ir\ itself, n. 
repetition made on account of previous interference, 
is the transmission which sbo1.1 Id bo considered 
unnecessary. As soon as a tranamission becomes 
un.iutelligiblo through interference, tho transmission 
should cease. T tte vicious circle must be broken. 
The procticn l te«hn"ique ofbre1ik-in cnn be relied upon 
to eliminnto the unn.ecC'!Sar)' transmission by onnbling 
the oporntor at tho transmitter to know whol'l bis 
signnls aro not gettu\g through. }{o then stops 
trnusmitting llnd awaits t ho clooring of bis cbanno l 
or cha.ng<*! frequency to some other clear chllm1el. 
In either case furtltor interferonco has been nvoidecl. 
l3eu1g human, the oporlLtor himself i1' for lesa likely 
t.o stiffor Crom o.nv sonso of irritation or frustrntion if 
he is saved from· making useless repetitions. 

For a broak-in system to be effective in u major 
degree, its use shell.Id be tho rufo rather than the 
o.xception. In pre-wer years the practice of hronk-in. 
W•>S rarely encollJltored u1 the t\mateur banc!Ji. One 
of the chiof reasons for its rnrity was probably the 
e~-tra initiativo and effort roquirocl i11 tho design and 
layout of tho ll\'Ornge amateur station in o rder for it 
tc become a procticablo possibility. In its most 
elementary form, tbe problem is one of ensuring that 
tho' receiver is not rondorocl completely inopor<ltivo 
while tbe trarunnitter is being usecl. Secondarily. 
provision must bo made for corwenieut nnd efficient 
operation of tho rocoi,•or and tmnsmittor simul­
tnnoc1L~ly, involving such considerations as key.clicks, 
alisorptio11 of tronsmittor power in t ho receiver input 
circuit nnd tho physical layout of the equipment. 

'!'ho usefulness nnd value of break- in ho.ve been 
proved. Its general adoption by amateurs ns e. 
post.war development may bo looked to with con­
fidence as one of the most effective measures against 
"" overwhelming on.nihilating wavo of mnsa 
inwrference. S. K. L. 
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COMMUNICATION ON CENTIMETRE WAVES 
PART V 

By J. H . Sa.untLA~D, B.Sc., Grad. l .E.E. (Gl!SFM)• 

Transmitters 

T
HE most siLitable type of tubo for use in a high­
power comit;1unications transmitter appears to be 
the Inductwo Output Tubo for wavelengths 

between 50 and I 00 oms. and tho Klystron for w1we. 
longths below 50 ems. 13oth these types are capnble 
of outputs of S(l\'Oral hunclrod watts and both moy be 
us?d as high.power mdio frequency amplifiers, 
draven from n Magnetron or other type of miorow1wo 
OfK:illutor. 

The Inductive Output 'fubo is easily modulated by 
nppl:ring 8J><l?Ch '"?ltages to the control grid, thus 
varying the wtons1ty of tho clcetron beam p1181!ing 
through . tho nook of tho out.put <;irouit, ut uudio 
froquenc1es os woll ns ot rndio frequencies. As nn 
altomntivo it should be 1>ossiblo to co1111oot nn 
ubsorption modulator circuit botwc.-en the input grid 
of the tube and the output circuit of the driving 
oacillator. This modulator cireuit may take the form 
of n resonant circuit shunted by one or more valves 
acting as a vnri9blo load, audio voltages being supplied 
to tho grids. This type of tube does not depend on 
velocity mochilotion for bunching the beam und hence 
tho modulating potontia.18 cnn bo applied to the 
colloc.tor electrode ~ there is no drift spMo, the 
tr&ru11t angle of which depends on the accelerating 
potential. 

The disadvantage of the Inductive Output Tube 
is that it roquiros a sourco of diroct current for the 
focussing solenoid. Thoro seems no renson however, 
why a tube employing electrostatic focl188ing could 
not be produced at some Inter date. 

For , .. avelcngths under 50 ems. (GOO Mc /8.) tho 
KJygtron would oppenr t-0 bo the most suitable 
oecillntor or nmpliticr for n communications trans­
mitter. Tho simplest fonn of tronsmitter would bo n 
Klystro~ oscilhltor feeding tho aerial diroctly, 
modulation being applied to n control grid situated 
noxt to the cathode and ' 'nrying tho intensity of the 
oloct.ron beam. Alternnti~ely modulation mny be 
apphcd to ono of the focussing electrodes. This latter 
method also vnrios the density of tho beam p1181!i11g 
through tho orifice. 

In order to tune the Klystron over a rnngo of 
wavelengths tho rhumbatron;i mny be con11tructecl 
with thin motnl , .. alls so that they mny be compres.'!<ld 
and the ,·olumo of the resonant cndty ultcrod. It 
sho1ild ho notod that " 'hen tho wavelengths of the 
rhumbatrons ore altered, the accelerating potcntmt 
on the body of the tube must be altered corres· 
pondingly ita order to mnintnin the samo tn1JU1it ongle 
m the drift tubo. Note also thot for o given wuvolength 
there will be o number of occeleroting potential values 
nt which oscillation will bo obtnined-theee \•nlues 

d 
. I r n Jn /hr: ' corrcspon to transit nng es o 2' 2• 2 . etc. ,,[&."<i-

mum powor output w·iJI bo obtainod with tho mnximum 
voltage on tho body. 

When tho Klystron is tLS()d l\8 ""' amplifier tho length 
of concentric lino connecting the rhumbntrons 
(Fig. 11), is removed and tho signal to bo amplified 
ia fod into tho buncher rhumbntron. As the body of the 
tube is usually in metallic contact '"ith tho norinl it is 
corthcd for sufoty •'oBSOns, and tho cathode operated 
at n high negntlvo potentiul t.u oorth. Thi~ rnuu•Uj that 

• 23 Richmond 1\064, Bagby. 

tho wind<ngs of tho modulnting trnnsfonnors nnd 
heater transformers must be insulated for n very high 
D.C. voltage. 

Super-Reienerative Receive rs. 

Tho eimplost typo of microwave receiver is tho 
supor.rogene~n~or, good sensitivity being obtoi.ned 
wnng tho rmmmtm\ number of volves. :F'or wnvo­
l~gths dow·n to nbout 40 ems. (760 Mc /s.) Acorn 
triod08 may be used ns oscillators either single.ended 
or pUllh·pull. Quenching is brought about by allowing 
tho grid circuit to block the oscillation periodicolly. 
This solf.queuching is not Ul!Ually possible nonr tho 
oscillation limit of tho vnlvcs, nnd nn auxilinry 
interruption froquenuy oscillntor may hnvo to be 
resorted to if the receiver is to bo tuned down to tho 
minimum wa,·elength attoinnblo. 

!-Jnder 40 ems. oacillators of tho reflection typo 
(F•(I· I!?) can be U8CJ in conjunction with n quench 
oscillator, tho acriol being connected to the tonk 
circuit or rhumbotron, nnd tho quench voltage 
injeetod into either tho body or tho rofiector eloolrodo. 
Tne volve shown in }'ig. 12A wl\8 dosigued for oporn· 
tion in n receiver of this type. Good reeults ore 
obtained with such simplo receh·crs. but they suffer 
from tho same disadvantages which aro exbihited nt 
higher wnvelengths, namely, high unwnnted rodintion 
(c~using. interference to neighbouring receivers over n 
fo1rly w1do range of wnvelongths). ond n very high 
bockground.noise in the nbsenco of n received c1>rrier. 
Their simplicity howovcr. makes them well worthy of 
consideration if cost is to be n deciding foctor in d011igo. 

Superheterodyne Receivers 
As nt higher wtwolongths, tho superheterodyno is 

tho ~o~t sntiafactorY: ~ype of roooivor .. lt bns 11ood 
se"!'1t1v1Ly and scloot1v1ty and n good s1gnul-to·noiso 
ratio. F'urthermoro. unwanted radiation from tho 
oscillator is not eo troublesome ns is in the case of tho 
super-regenerative rooeivor. It hns a great advantage 
o:--or nll other typos 08 regards wnvolongth covemge, 
since the second und third harmonics of the oseillntor 
cnn be usod to boat with tho signol, thus allowing 
reception down to very short wnvolongths using nn 
Acom.typo oscillator operating on tho longer centi­
metre w·l\,·es. 

Tho main difforenco between a microwave suporhet 
nnd one designed for use on nor mo I wavelengths lioa 
in tho mixer circuit. If it is only desired to roooive 

A 
fl(. ll. 

Diode mixer ch'cult of a 700.Mc/ 1. superheterodyne r•c•l•tr. 
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in tho vicinity or 100 ems. (300 i\Ic /s.) then o. pontodo 
type Acorn can bo 1.Uled ll.8 o. mixor 1md norllllll U.H.F. 
tiuporhct prMtice followed. Below this wo.volongth, 
diodes or ery~t.nla (rectifying) nro used. Any non­
linear device which has o.<Jeillntions at two frequencies 
impressed upon it will produce bent notes, hence any 
diode (or triode) mny be 11scd NI n froquency converter. 
In Fig. 21A ill shown tho rodio frequency ee<:tion of o. 
40 em. (750 Mc /a.) superhet used by the Mtl'lsachusets 
Institute or Technology in an noroplnne blind-landing 
project. Tho third ho.nnonio from nn Acont-t)'PO 
08Cillo.tor is injected into tho diode mixer c ircuit whore 
it bents with l\ signal from tho oorial. to form no l.F. 
signal which ill applied to a high-gain nmplificr. In 
tho simpli6cd schematic diagram in Fig. 2 113, the 
input c ircuit A is tuned to tho sign11l frequency, and 
B to the oscillator fundamontol. Circu.it A is cffoctivoly 
a l~h or cnpocity-loo.ded concentric lino while B 
is " one-turn coil consisting of a length or copper tube 
resollftted by n small variable condenser and tunod to 
npproximatoly throo times tho signal wnvoloogth. 
Tho signal from the input circuit A is nppliod to the 
m1odo of tho diode by moans of n smi>ll contlonsor 
(b1tilt into tho central conductor of the input circuit 
in Fig. !!IA). AJ! tho coil of ci rcLLit B hl\J! npprecioble 
inducto.nco Rt the signal frequency, its twting con· 
dellllOr acts l\J! a b~'Pass condel\8'1r for s ignal frequencies. 
Tho oscillator voll4•go (at 120 ems.) is introduced into 
circuit B by mcons of n small coupling loop tapped 
onto the coil. 'l'ho diode anodo coupling condon.sor is 
Iorgo enough to oct l\J! o. bypll.88 condenser to the 
oscillotcr voltflgos llnd the signal frequency circuit A 
offers but little impedance at three times tho Nlll()nant 
wavelength, so that for all prac tical purpoees the 
diode is connoctod across the tuned circuit B. Since 
the diode is o non-linear clovice, harmonics will be 
gonor(•ted in tho diode, and tho third hnrmonio or the 
osciUntcr will mix with tho signal from tho input 
c ircuit to produce,. beat at tho intermediate fro<1uency 
(in this co.so 10 Mc /s.). Tho anode condenser of tho 
diode presents a high impedance to tho J.1''. voltages 
generated and hence the ! .F. input circu.it is connected 
nrross it. 

The diodo mixer is obviottsly [ncnpable o f providing 
nny go.u1 o.nd hos also the disadvnntnge thnt tho I.lf. 
oscillation~ o.ro present u\ tho aame circuit 1111 tho 
signal and local oscillator volt.nges, and hence the 
I.~·. may beat with the loco.I Oi!Cillntor to produce 
unwanted frequencies. Also. ll.8 the diode introduces 
considerable rlamping into tho input circuit, tho Q of 
the signal c ircuit will bo very much reduced, rosulting 
in I• low irnngo.rojection ratio, and l\J! oscillator and 
osclllo.tor harmonic voltages l\rO present in the input 
circuit there will be a fair amount of radiation from 
tho acrial. This is not 80 serious l\J! in tho cnse or the 
supor-regener!ltive receiver, because the rndioted 
signul is pure C. W. 

(n !l rocently published article conversion " gains " 
or o· 6 too· 8 nro quoted for small .. television .. typo 
diodes which hnvo been used WI mLxers down to 50 
ems. (600 :\fo /a.). 

Tho intenncdio.to frequency amplifiers LLllOd in 
miorownvo snperhots resemble those used in television 
receivers. Tho frequency mul!t be high enough to 
obtnin I\ fairly wide band-width so that oscillator 
drift does not become objootionnhlo, nnd to nllow 
unintentional froquoncy modulated transmi88iona to 
bo received. '.L'ho intonnedinto frequency tTo.n.sformors 
mny be loaded with resistors in order to achieve a. 
wide bo.nd·pll.88 (of tho ordor of O· 25 to O· 5 Mc /a.). 
Such n wido-bnnd I.F. nmplifaor should make the 
tuning of the roooivor equnl to thnt of ,. brondcnst 
t'OOoiver. Throe or four atngos of I .F. nmplifiontion 
nro W!unl ns tho dumping resistors connectod across 
tho coils roducoe tho stage go.in. 
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As tho wnvolongth or the signnl circuit is docroasod 
tho frequency or tho intormedio.to fNJquoncy amplifier 
must bo incrotl'lod M a g reater bandwidth ill requirod 
for stability reo.\IO!lll. 'fhe following empirical formula 
hM bOC:O quoted_ by Dudley for det.onnining the value 
or tho mtermed1nte frequency to be used in t.orms of 
t ho band-width and image ratio. 

J "" if:,,J E,/E, 
whero f}.j is tho bond width o( I.ho receiver, 

E, is tho sigMI frequency voltage, 

E; is the imago frequency voltage. 

There is another typo of I.F. amplifier which mny 
provo to be useful in the microwave spect rum- tho 
ro.,istonce.coupled or video nmplifie.r. Such nn 
nmpliOor will provide n good ovOrll ll gain from the 
high audio frequenciC3 up to 120 kc /s. or higher. With 
o. BCt of thL' type tho constmction is very much 
simplified. Tho oscillotor can be l18ed ns o. combined 
oscillator.mixer as the signal and local oscillator ore 
so closo in frequency nod the I.~·. amplifier roquiros 
no lining-up. If dosirod, the IS. response mlly be 
peaked by including 8 choke in tho anode circLLit or the 
first I.1''. stage. 

Using n sot or this typo tho signal and imago OCOLLr 
very close together on t he tuning dial. Radiation may 
become ruthor oxc0fl8ive since tho aerial is couplod 
directly to the local oscillator. 

Aerial Systems 

Tho small dimensions or dipol03 in the centimetre 
wavo-bo.nd makes tho constmction or highly directive 
rodiniing systems 1\ prnc tical propo;iition. Full tLSe is 
mado or reflecting surfaces nntl oorinl arrays begin to 
roaomble light projootora. 

F'or tho longer waves (100 to 50 ems.) aerials may 
bo similar to thoec used nt wo.volcogthJ! around 
5 motres, employing reflector nnd director waves. In 
Fig. 22 several typo8 of directive armys UJ!ing refle<·ting 
surfaces are shown. The " Bill-board " arre.y (F'ig. 
22A) consists of a number of stnckod dipofes erooted 
nt e ither t>. or i>. from 8 reflecting metal sheet. T his 

A • M4. • ....,. ... 

.A- .......... 
v:-~ 

c ~-... ~ .... .,. 

Fl1. 22. 
OJrecdve aerlaJ sys-tems for use on c;tntimeua wa.ve.lenatha. 
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reflect.or sheet may consist o f fme-mesh wire netting 
in order to reduce the wind resistance. Simpler types 
of h ighly directive aerials using only one dipole are 
sho,vo ir\ Fig. 22J3, C. fmd D. Paraboloidal and pnrn­
bolic reflecting surfaces with n dipole 11t the focus give 
the sharpest beruns, in fact ,. beam liko n senrchligb t 
can be obtltiocd with a paraboloid provided that the 
aper ture is of the order of 10 or 20 wavelengths. This 
rtither limits tho use of the pamboloid to tho very 
short centimetre wtwes if tho s izo of tho nrray is a 
limiting factor. ln tllo'l.7 cm. c ross-Channel telephone 
link 1>Kraboloids were J•SCd, having a di11olo at the 
focus, nnd n hemispherical reflector in front of tho 
d ipole, so that all tho radiation was thrown back into 
tho poroholoid und un extremely s liru-p beom obto inod. 
A gain of 33 d.B was reu li>:ed with this set -up. l?orhops 
tho •implost t.ype of diroctivo army fo1· use on centi· 
metre '""''CS is tho'' square-corner " hetlm (Fig. 22D). 
'£his co1\siats of two met.a l re flecting shoot.• nrrnnged 
ot nn onglo nnd the <lipole s itu,.ted on tho bisector of 
the angle. }"or tunatcur pUr]>OSCS tho reAector sheet•S 
mn.y bo roplnced by 11 number of wires, one hnlf-wnvo 
long. urttwged in two. intersecting planes, thus making 
the system very light nnd reducing the wi.nd resisMnce. 
The beam obtained will not be RO sharp "" that given 
by tho parabola. or pnrnbolo id, but tho (Lrrny hilS tbo 
v ery great nclvnntnge thu t it requires no ndjustment 
when once set up. 

Fis. 23. 
Electroma1nedc Horn radiator. 

One of the most interesting types of radiator is the 
electro-mngnetic horn which consists of n wnve guidri 
fin.red out at one end. This typo o f radiator can be 
used only ut wavelengths where wave guiding 
sy<!tems are of pl'llcticnJ cliroensions. If waves are se& 
up in n wave g uide they travel along it, nod if the 
remote end is left open they are radiated into froo 
spnco. The radiation pattern depends on the eross­
section of tho wave guide, n large cross-section 
(compared with the wavelength) giving a more 
directive beom. This is due to the fnet that tho waves 
undergo diffraction when passing from the gtlide into 
free space. Tho nmount of diffraction depends on the 
size und shape of the aperture through wluch tho 
waves pass. This phenomena is analogous to the 
pOSSllge of o. ben1n of ljght through 11 narrow slit of 
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width compllrable to I.he wavelength of light. A shnrp 
beam cnn be obtained from a simple open-ended wave 
guide but the dimension!! must be •<wernl times the 
wavelength employed. That moons thnt the guide 
must be opemted well below its critical wavelength 
where the "'""e impedance is approochublo tho vnlue 

(~)1. This value is that obtained for waves in nn 

u.nbow1ded meditm1 nncl is termed the intrinsic 
i.mpedance o f tho ruediu.m or in the ense under con­
sideration. t he intrinsic impedonco of free spaoo. 

In order to rnoko tho wnvo guide of oconomical 
<limensions it must be operat.ed nea r its critico.I 
wavelength nnd if o. slrnrp hoarn is dosil'Cd tho wa\'O 
impedonc;e must he matched to that of free-space. 
This matching is done by fh\ring tho open end of the 
tube in o ne or more directions so thnt tho aperture 
through which the w1wes !"'"" into free space is of the 
order of 10 or 12 wnveleng ths. In Fig. 23 is sho•vn n 
~hort length of wave guide with the end flared out in 
one direction giving n beam which is shnrp i1\ the plane 
of tho pimil le l side•. The wa,·e guide portion of the 
horn, which mny bo of ony length. hus H-wnves set 
up in it. As the waves p"-'l8 into the horn section their 
ve locity vnrios nlong tho longth of tho horn. It will 
be remembered that the \'Olocity of propagation in o. 
guide operating near it.ij c ritical wavelength is greater 
them the free space vnluo. Thus tho witvelongth of t he 
waves will change nlong the length of the horn. 
F iµ. 2:1 shows the field distribution in the horn section. 

The horn ra<l iator offers 110veral ndvnntoges over 
other types. It requires no insulnto1'1! and o wing to the 
fact that the feed is remote, Sf>urious lobes arc absent 
in the rndfotion pattern. It is cn.<;y t o <tdjust. the only 
udju•tment being the piston behind the exciting probe 
in the wn.vo guide se.:t ion. nud it rnt~y be operated O\'er 
n wide range of wiweloogths of tho order of two to one. 

When considering cavity resonators, wave guides, 
and horn radintors it will be seen that there is n corttiin 
ttmotwt of s imilnrit!y to acoustic resonators mid 
radintol'l<. Thi• Rim il&rity will be observed in nny 
system where the length of tho waves ullOd is of 
t.he sntne order as the c ross-S0(!tion of the boltlldary 
walls. 

Propagation or Centi metre Waves 

Itt general the range of nny centimetre wave 
r.ommunication system will ho on ly n little more thf.U\ 
the optical range. 'fhere will be a certain amount of 
diffroction over t he optico l horizon., 'Vhcn con­
sidering very short wavelengths the field s trength at n 
dist.ant point is tho resultnnt of ut leMt two waves. 
There is the space wave trnvelling di rectly from the 
transmitter to tho receiving aeria l. und there is also a. 
ground re llected wa.ve reaching the receiver by a longer 
ptith (Fig . 24). If the aerials a re very low there is o lJ;o 
a wavo which is more or less guided a long the surface 
of the grotrnd nncl if there are nny obstruc tions, such 
as buildings. in the immediate vicinity there will be 
reflected waves from the walls of the obstructions. 
Now as nil these pntbs wiU be of different lengths the 
pbuses of tho d ifferent received waves will be different 
and so a Merie8 of " stouding \vo,vos '' ''1ill be set up, 
i.e. by moving tho reeeiv ing aerial through several 
'''n.veleugtbs. sovera.1 maxima. and minima of reception 
will be obson•ed depending on whctber tho reflected 

1 
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Oirect and reflected wave paths between transmitter and receiver. 
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waves Mrive in or ou t of phase with the space wave. 
\Vhcn a wavo is rc flcctocl by " surface t horo is a phnse 
change of 180°. Now. if we consider reception over 
flot ground with no lntcrol obstruc t ions. tho received. 
signa l is the resuJt.ant of the space and reflected waves, 
so that the re flected Wtwe will arrive neurly 180° out 
of phnsoe with t ho SJ>occ wave and cause destructive 
interfe'rence. As the poth lengths differ however, the 
two \viii not entire ly ennccl out. 'l'hus, t he .range over 
flat ground may be expected to be small if the aedals 
n re low. If tho a.oriols con bo raised high enough to 
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minimise tho adverse effect of tbe r<:illectod wtwo the 
r1_inge ia very much increased. 

Atmospheric condition• sucb rui rain and fog ha\'e 
11n effect on propoga.tion and may cuuse bad fading if 
the range is great. 

Under the pr-OScrtt cond itions, little more cnn bo 
m entioned about th.e behtwio1tr of centimetre waves. 
A new technique is rapidly developing ancl discoveries 
nro continually being mndo nnd n wide new frequency 
spectrmn should become u\·ailable for post.war 
coinmercjnl . octivit.y. 
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APPLIED D. C. 
By F. J. FORBES (2BFC) 

PART II 

The H.T. Circuit 

THE reference mn.de in Part I to a rectifier may 
have surprised some readers in view of the fact 
that D.C. only is be.ing dealt with in these artic les. 

In the course of testing receivers nnd amplifiers on 
mercury.arc rectified mains, it was found that a 
ve.ry annoying and persistent hum prevailed which 
no amount of smoothing would overcome. T his 
~cW:rod_ when tho H .T. J?OSitive was applied to the 
c1rcwt direct from the malll$via a choke filter; special 
rejector filters were considered but for many reasons 
they were not used. It was found by experiment· 
however that by using a rectifier 7 5 per cent. of th; 
hum could be eliminated. 

~E.: 1·· JtKTl~IA -

to operate from a 230 volts supply a resistance R 
must be added as indicated by the dotted lines. The 
vnluo of this resistor can be obtained from the 
equation R = E {I. where E is 230v- J !Ov, and I is 
tho total current supplied to the set at 110 volts, i.e., 
the hOllter current plus the rectifier anode current. 
As t ho wattage developed will be considerable it is 
important to use the correct typo of resistor. Other 
component values aro:-C1, 0·01 to O· l µF; C2, 
SµF; C3 .24µF; C .. O·lµF. Thevalueofthechoke 
L.F.C. is not critic.al, but itahould bo around 500 ohms, 
UJ! thero nro not too many volts to be spared. The 
output valves can be fed from the point A as this 
provides max:iJmuu voltage, at the same time reducing 
the general voltage drop which would occur if the 
anode current woro obtained via LFC. Double polo 
fuses are advisable, as is a double pole switch in the 
input from tho mains. The condenser C1 reduces 
modulation hum. 

\.Vhen a larger R.T. current is required two rectifiers 
can be arranged in parallel as shown in F ig. 8. c.r;:-f ! ·.>JY,IA\-<~; ..... ., ... ~~:e-o+ 

II ' , L. .c,. A l'VSl.t I O.C, 

\ 
J'c,

11 

no•. Safety Precautions 

i
"41: I c, re· _ _ _ l\iuch has been Wl"itten in a mateur rn.dio textbooks 

t o °""' .--.o- on the subject of safety precnutions. When using 
D.C. receivers tbeso warnings cannot be repeated 
too frequently. A brief consider!ttion of tho 230v. D .C. 

- · . c_ .. ,. supply arrangements in a street of houses where only 

Fie. 6. 
Orthodox H.T. cfrc·uft tmploylnc twin anode/ cathode recttfier. and 

llmltlnc re:siltances In the anode leads. 

Fig. 6 illustrates an H.T. circuit for 230 volts 
operation employing a rectifier which may be eithor 
~ single nnod~ /~":thodo ~r a twin assom~ly type. RL 
is a 5-watts bm1tmg resistor not exceeding a voluo oi 
100 .ohms. This resistor prevents heavy surges on the 
reot1fior, at the same t ime allowing a valve of tho 
25Z5 110 volts type to be used. A pi.lot lamp may be 
i~rted at X or when twin types are used at X1. 
This lamp provides nn indication that the circuit is 
alive as well as acting as a fuse. Some experiment 
may be required in order to obtain the right type of 
bulb but one rated at 60-100 mA. will ge11erally 
function satisfactorily. 

Although a single resistor RL. may be used in the 
common lead to both anodes, iL is better with a twin 
assembly typo to insert one in each nnodo load as this 
will give better regulation. 

In Fig. 7 tho anodes are shown connected direct to 
the 110 volts mains . If, however. it becomes necessary 

Fie. 7. 
A circuit for 110 volts operation sJmllar to Fie. 6. but wlth the mains 
connected direct to anode.s o( rectifier : the resistor I\ Is added 

when the supply Is 230 volu. 

one side has been completed. will servo to illustrate 
some of the de.nger points. The cable itself is usuallv 
of the three-core type, i.e., tNIO "outers" and ~\ 
neutral, which menus that the voltage across the 

" 

...__~ __ ....._ _____ ____.,~. -a-

Fie. B. 
Two rectlflen connected In panUel will provide a hiiher currenc 

thereby malnu.lnin& H.T. voltaae It a maximum. 

" outers " is 460 volts, \\'hilst that across ono " outer " 
(either positive or neg11tive) nud the neutral is 230 
volt.' (seo Fig. 9). In the case of a person living in 
house A, the ne~ative mains will bo approxim11tely 
at earth potential. As m each of tho receivers 
proviot1Sly discussed the negative side has been taken 
direct to chas.~is, it follows that if such a roceiver is 
used in h'?uso A then . the ch11SSis, control spindles, 
metal cabinet, etc., will 1111 be at earth potential. 
Clearly, tbon, if a direct earth connection is made 
the operator of the $Ct will be quite safe. In the c~ 
of house B, however, the negati\fe is 230 volts above 
earth potential and the posit ive is " dead." In this 
case the earth co11nection must be made via a O · l 
µ'f' condenser and not be taken direct to chassis. 
Tho chllS8is, control spind le.,, etc., must be insulated 
from the panel and cabinet which are themselves 
conneotod to true ear th. If the grub screw holes in 
tho condenser knobs are filled with hard wax a safe 
job will result ancl the operator will be in no dn;1gor. 
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Twin pole fuses and switchgear should be used ut 
the mains input, whilst if tlvoo pin plugs are fitted to 
the mains lead, o.n earth is obtained automatically 
and the polarity will always be correct. It is always 
a.dvisa.ble, however, to pull out the plug when a major 
adjustment is being made. Never trust a switch to 
cut off t he supply when handling high voltages as it 
is liable to stick in the "on" position. Iocidently, 
some wall switches u.re of the single polo variety 
which, sad to relate, are often wired in the " deed " 
side of a pair. 

lol l UT•..., . 
/ 

+ 

.UPlllQ:ll,:--" 

£A"TH PO'rEH't"IAL. 

• Fi1. 9. 

MOVSS. 

+~-

lllu.strattl a common arrancemont uied to provide D.C. to hou1es 
on one 1fde of a street. 

To ascertain to which side of the maina a house is 
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wired, first check the polarity of the sockets of the 
switchplug and note which is positive and which is 
negative. Next connect one side of a 230 volts lamp 
to the conduit or lead sheathing of the plug supply 
(or true earth) ; touch the other end of the lamp 
against each socket of the switchplug in turn. The 
position that caU>J(ls tho lamp to light is obviously the 
,, live n socket. 

Hum 
If the negative side is " live," then more work is 

needed to insulate tho chassis from the panel, etc., 
if this is made of metal. It has been found from 
experience that hwn is hnrdor to cure on the negative 
s ide. With both sides, however, it is best to start 
with a minimum amount of screening (except R .F.), 
increasing graduaUy by experiment. An excess of 
screening can increll80 tho hum level, particularly 
'vhen tho negative side is u live.'' as can also a true 
earth connection. When the receiver is finished the 
hum level should be completely lost in the hiss of 
even a small superhet; it will not be quite so silent 
on a T.R.F. receiver, but certainly not enough to 
caU>J(l annoyance even when using headphones. 

(To be continued) 

LIGHT BEAM COMMUNICATION 

A PROPOS the article published in the September 
issue, L t. John B rynildsen , LA9N, writes as 
follows:-

" The article made me recoUect some tests that 
took place in Norway long before the war. I "'.1\8 only 
an onlooker, but I think I can give an answer to the 
question of tile possibility of transmitting speech on 
a light receiver. 

" A gramophone, with p ick-up, WM loc1•ted in o. 
house, and in the window of the house, a lamp was 
placed in the focus of a puraboli!I mirror. This was 
connected to a powerful A.F . amplifier instead of to a 
loudspeaker. 'l'his was tho • transmitter.' In a field 
outside the house was a ' receiving ' station consisting 
of a plnin mirror that reflected the light bMm down 
into a photo-electric cell, this being cotmected to nn 
A.F. amplifier instead of to a microphone. When a 
record, or speech from a microphone, was fed to the 
' t ransmitting ' amplifier, the I ight beam was 
modulnted accordingly, o.nd of course no sound was 
heard in the room. Out iu the field however the record 
or speech was heard perfectly. . 

" 'fhe lamp was of the ordinary incandescent typo 
capable of standing the l?,ower delivered from the 
• transmitting' amplifier. The variations in the glow 
of the lamp were hardly visible to the human eye. 

" As the writer of the ar ticle suggesta I t hink it 
would be possible to transmit plain language over 
dista.nces with the highest degree of secrecy without 
using \Vire less. n 

• • 

FROM t ime to time various circuits have boon 
evolved for t he purpose of sending and receiving 
speech over a light ray, and the neon lump bus 

been tried with varying deg.roes of success. The 
grMtest drawbao.k wit.h noon, or other gas discharge 
devices, is the low intensity of illumination, hence only 
a very restricted range is obtained. The size of the 
light source is also considerable, whilst focusing 
difficulties arise. 'fhe ideal source of light would 
nppear to be thA low voltngA incancJaqcont lamp uRing 
n tungsten filament, the chief drawback being, of 
coul'$0, the slow cooling of tho filament and consequent 

inability t-0 follow the rapid 6uctuations of the speech 
frequencies. 

To overcome theso difficulties the following arrange­
ment was devised in America some years ago. 

A low voltage lamp is supplied from the tank 
circuit of an oscillator operating at about 56 Mc /a. and 
this oscillator is modulated in the conventional 
manner from an A.F. speech amplifier. The modulntor­
oscillator-lamp assembly forms the t ransmitting end, 
and at the recehring end a photo-electric cell, with 
reflector, picks up the light bettm. Its output is used 
to food an L.F. amplifier in the usual fashion. 

The apparatus depends for its success upon the 
H.F. phenomena known as "Skin Effect" which is 
mentioned in the article on Centimetre Waves in tho 
September issue of TRE Bm:.LETIN. It has been 
found that tho rat io of H.F. resistance to D.C. 
resistance is proportional to the thickness of the 
conductor and also to a quantity v' l'-Jl p 

Where I' is the permMbility of the material, p is 
tho speciflo resistance andf is the frequency. 

When the frequency is very high the skin effect is 
considerable and the H.F. current crowds to the 
skin of the conductor. From the formula quoted it 
is evident that t he higher the permeability of the 
material of tho filament the more pronounced will be 
the effect ; the tungsten filament of the average 
incandoscent lamp suits. the case quite well. \Vheu 
tho filament is supplied by H.F. current, quicker 
cooling results, and as most of the heat go.no~te?- is 
in the skin of t he filament, much more rapid disstpa.­
tion of this heat is achieved, thus nllowing the light 
beam to follow t he fluctuations. • 

If it is desired to send rapid Morse over the beam 
a U that is necessary is a " squegging " oscillator 
operating at, e.e.y, 56 :Mc /s. and employing a 
" squegging" frequency of about 800. This arrange­
ment only involves the use of one valve in the 
" transmitter." BRS5349. 
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THE WORK OF THE RADIO .AMATEUR 
l.E.E. Wireless Section- N ew Chairman's Address 

MR. T. ~~- 001.0UI>, M.I .E.E., tho newly oloot.od 
Choirmall of tho l.E.E. Wireless Seelioll, in thu 
course of hiH innugural addnl1!8 on October J :1. 

1943, 811iil : "'J:ho contrib u tion of tho thou&ll\d.s of 
wiroless 111Yu•t.c11 rs in crootlllg interest in t ho gor1orc.1 
advm1ccs of r1td io 111\8 not boon inconaidernblo." 

His 1tddrcss. whic· h took the form of nu h il!toricol 
survoy. tloalt with ( l ) Thermionic Valvo Mnnufnctur­
ing Pro11rClll! : (2) Uroadcnsting ; (3) '!olovision : 
(4) Commorcinl .Rnclio Communication; (5) tndustritd 
Applicntions of Thermionic Do,•icos; (6) Tho .Radio 
I ndustry: (7) Tho Work of the Radio Amntour; 
(8) 'l'ho l.E.F:. \\'iroloss Soot.ion. 

Of tho work or the radio amateur Mr. Goldup snid : 
" In this bistorienl snr\'oy of the progl"l'SS of radio. 
referonco must ho mado to tho contribution of tho 
radio arontours of Groat Britain and to tho pnrt tho~· 
havo played and aro playing during tho proscot Wtlr. 

Tho co-ordination of oroateur actidtios witJ1in tho 
British Isles hos, for tho pW<t 30 yoors. boon in tho 
hands of tho Tncorporatocl Radio Society of Crout 
Britoin. \vhic.:h on it.s forruutlon \VM knO\\'n us Mt(J 
Lorulon ' \'i rolo!<il Club. Telephono trru1srni1<;1iOl\lj b~r 
runutou1'!1 011 440 ruotres dlU'ing tl10 you r11 J U20- l 022 
fooullCd otoontio1\ o n posaible futuro dovoloprnonts, 
and thoir further oxporimonts on short w1wolongth11 
domo1u1trntotl tho possibiLities of pro,·iding world­
wide communicotiona using rol>1tively low power and 
smnll U-Oriol 11y11tom11. 

'!'ho work of Mr. Gerold Marcuse, G2~"lI. who set 
up with ollkiol authority nt his homo in Cat"rhom, 
n short.wove Jo:mpiro broadcasting station is well 
known, und his succoss influenced the decision mndo 
hy tho Oovommcnt to establish an Empire broad­
coating sorv ico. 

The oncourogcmont. given by tho R.S.C.13. to tbo 
lrruU1Ull11nlio tOffts of 1922-23 and to tho British 
Empire t-Oats of moro recent years. brought obout /\ 
rapid growth of intorost in short-wave tochniquo and 
led to t ho u11lolJli•hrnent of a colliiidorub lo number of 
low-pownr • hort-w1wo omateur stations t lll'oughout 
tho British Jsloa. Tho result ing oducationul valuo of 
this hobby h1111 provocl of immel\80 vnluo, for it iM 
gonorolly ~ocognisocl that tho koon oicporimentor who 
has constructed nnd operated hi~ own stat ion cnrrics 
with him into indufltry onthusiasm and prooticol 
oxp-0ricnco. 

Of cspcciol importnnco was the pionoor work cnrriod 
out by British amateurs on tho ultra-short wavo· 
lengths. Orgnni-1 tosts on the 28 Mc /s. ond 56 Mo /s. 
bands fowtd u roady response from hun<lrods of 
onthusil\8t8. fmcl undoubtedly lhoir oxporionco hAA 
pro"od of imrnnnse \'olue to tho country during tho 
past four years. 

Prior to tho wor tho R.S.O.B. ''"118 largaly responsiblo 
for launching Huccossfully ~ho Royal Air .Forco Civil ion 
Wiroloss Hoeorvo. ruul tho Royal Nll\·ol (Wiroloss) 
Vol ur\loor Rosorvo. T ho purpose of theso rosorv<JA 
wos to trn.in rn<lio nmntoms for sor vico i11 t ho ovo1\t 
of hostilitios. Tho fuct t hat tho 6rst botch of RA.l". 
<.:ivilian Wii'Oloss R080rvists wore oo the way tc> l<'rnnco 
on tho morning of Se1>tomber 3. l 930. to tnko up 
front-lino duties, p"wido" ovidenco of the co111idonco 
shown in their opornting abilities by tho J{.A.~'. 
Signals Diro<'torule; und sinco that dato oonrly 4,000 
mombors of tho Society ha,·e joinod tho Services, 
some of them holding senior oxocuti,·o rank. 

I should liko to rofor to two publications produced 
by 010 Society, nomoly t h:o Am~teur Radio llandbook 

nnd the Rodio H<111<lbook St1ppl~mt11t. The former 
moclo its npponronco prior to tho wor. nnd it.~ purpose 
Wl\8 to koop members of tho Sorioty in t.ouoh with 
modern dovolopmont.a. Of!icinl recognition us UI\ 
i1\Struotioonl manual has boon nccordod thi" p ub lica· 
tior1. '!'ho S"vple11u;nt whicl1 nppciirod lost yonr is 
011joying a similar response n11d is undoubtedly 
meotin_g a very dofinito neod. T ho H.S.C.B. 'Ehrr.LETIN 
(o!llciol jouroal of tbe Society) continues t.c present 
valuob lo technical contributions. many of which 
rofloct tho trend of thought for tho futuro. 

It is my hope thot lho SO<'iOW will ~ootinuo t.o 
work in close harmony with thiM Jnstitution. and in 
t his connection it is ploasil:\g to noto thot the General 
Secretary of the Society ""8 nccoptod, on behalf of 
its members, tho in,·itation of tho President and 
Council of the In.slitut ion to nttond future meetings 
of tho Wireless Soot.ion.'' 

Mr. Goldup mndo somo J>CrtiMnt and helpful 
romarklt regarding " tho young cnginoor who is o u 
t ho threshold of his coroor. t1nd who hos yot to 
nccttmuJnto that t.oohnologicol oxpori1mco so necessary 
to his fu t.mo progress. Jtis study o f Wi ooloss 
Section papers will, in mony oosos, merely impnl1!8 
upon him t ho foct t hot h is k r\owlodge is limited, and 
ho may ovei\ go so for os t.c u mw inoorreot> cortolusion.s 
ospocinlly on those point.a, whore thoro is a difference 
of technlcal opinion. Wo aro often apt to forget, in 
com\ection with the work of our young eoginoors 
that tho rapid progress of torhnieol dovolopment in 
radio engineering or tolorommunication, results in 
text-book and other informntion logging bohind 
current work, and tbot tho complete understanding 
of highly spocialisod popors creates dillicultios." 'l'o 
o'·orcomo lhoso diflicuJli011 Mr. Ooldup augizestod that 
" it moy bo nd,,nnt.agoous to ~onsider the publication 
b~r t ho Institution of sirnplific.'<I technical frulnmaries 
of Section pnpcrs, ' vritten 11\ nn oicplnrtnt.ory form with 
t he object of enlightenirLg tho loes nclvonced readers." 

Jn co11nectio1\ ''r-ith oducotion nnd trnining tho 
sponkor said : " '!'ho wo.r hns d iroctcd OtLr nttontion 
to t ho p roblems o f educntion 01\d I roin lng, and thoso 
of us in industry and ohwwhoro hnving tho respon · 
sibility of controlling tooltnicu l stRffA aro woll awaro 
of tho p resent deticiencic8. 'l'ho war yoors have 
proved to be very difficult for onglnooring students, 
for t hey luwe continued thoir studios in circumstances 
that aro not altogether conduch•o to good results, 
nnd this has aggravated an already unsnti;ifactory 
position. In lbe immL'<linto poet·Wl\J' period wo sbnll 
therefore be faced with tho problem of completing tho 
training of these cnginoors ond deciding their future 
Aphoro of engineering work. !n 11ddition. an o,·erJ1aul 
of prosent methods of edu~ntion nnd I raining will bo 
nocessnry, nnq industry will hnvo t-0 share in tho 
rosponsibility of pro\'idin~ LO<'hnologicnl tmining. 
Whot can t lte ' Virclcss Soot1011 do in this 001u1ection t 
I r\ my opinion wo Ctlll contribute considerably 
townrds tbe solution of this :eroblom. We could 
p romote a series of iniorrnoJ d 1•cussio ns on specific 
uspocts of tmining. nncl lood t horn towards the 
proporation of somo definite rC<·erurnondation.s for 
tho guidance of cducutionnl bodies nnd industry." 

(Eo1:roRIAL N°OTE.- Acknowlodgornellt is mode to 
the Institution of Electrical Engi11eers for permission 
to publish oxtrncU! from i\lr. Colclup's uddross. Tho 
address will appear in full in tho no>:t issue of the 
proceedings of tho I.E.E. Wiroloss Soctioo.) 
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A VAL VE VADE MECUM 
Dy D. W. F. i\lAINPRISE, B.Sc.(Eng.). Diploma Electrical Engineering (G5111P). 

PART 1 1 I -THE GRID -VALVE C U RVES 

28. Early w1li:u co111aill~d 011ly a jilameiu a11d cm a110<1e. 
Why waa tht uricl int:ro<luced 1 

Tho oloctron flow in early vah•es could bo rontrollod 
only by vnrying flhunont or nnodo voltngos. This was 
inconvoniont, for it wasted power, and also t\mpfi. 
fication COLLld not bo obtained. Accordingly l\n extra 
oloctrodo-<mlloci the grid-was plnood in tho vulvo 
botwoon llJamont ond nnoclo, so thub olcctrons 
tr1wolling hotwoon thoso two had to come under tho 
inlluonro o f tho grid. As a result two ndvnntngos wore 
nehiovod :-

(a) Control WWI possible with negligihlo oxpondituro 
of power. 

(b) Amplif1catio11 bocame possible, instoad of only 
roctiflration which had hitherto boon tho cnse. 

:?9. Jrllui' <lou /he (lr'i<l of a valve corui.tt of? 
It ronsists of a spirnl of nickel wire enclosing. but 

not touching. tho filament. Electrons omitted from 
tho fllnmont nnd drl\Wn towards the positive nnodo 
must thoroforo pnss botwocn tho turns of tho spiral on 
their journey. 
30. Whtd i1t the fle/ior• of the grid 1 

Tho uc tior\ or tho grid is to ropol or to attrnot 
olootrons. 13y this means the number nntl voloi·it~r or 
eloctrous roaching the nnodo is olLSily v11ricd oa 
roquirod. 001\sidor throe co11ditions. 

(a) The 11ri<l vcry 11e9ath'e. 
Sinro olortrons nre themselves nogl\tivo <'hnrgos 

they will bo driven nwuy from tho grid who1\ thoy try 
to nppronch. Thoy will oven be drivon back if thoy 
try to pnss botwoon tho spaces of tho grid spiral, 
Fig. 5 (a). so none will reach tho anode. Tho non. 
nrrivol of oloetroll8 moons no onodo cu.rrent and undor 
thoso ronditioll8 i.lto onode curre11t is said to bo 
'·cot. off." 

Cal Cbl (C:) 

fir. 5. 
(a) The crld Is very ntpdve, reptllin1 a-11 electrons, a.nd preventlnc 
.anode cvrrent. (b) Tht 1rld h lt.u ne1ulve, permlttln& anode current 
to flow. (<) The 1.rld is posldYe, resuttJnc In &rid current H well u 

hl&h anode cur-rent. 

(b) 'J'he grid aligl1tly negatfo~. 
It will still repel oloctroll8 ond prevent nn)' from 

lnnding on i~. but tho repulsion \\'ill not bo sullicicnt 
t0 drivo back those nitning for tho spaces botwoon tho 
turns of tho grid spirru, Fig. 5 (b). Those will slip 
through, 1md rorning Ulldor tho strong lnfluonco of 
tho positive 1\node will be nccelorntod townrds, nnd 
land on this oloctrode. Anode current will thoroforo 
Row. its irmgnituclo depending on how rn•lll)' oloc.trons 
1<lip through t.lro grid spncing. 

(cl 7'11e 9t'id positive. 
With tho grid positive it 110 longor ropols tho 

clectro11s; in f11et it nttrnets them and somo land 01\ 

it, :Fig. 6 (c), rot\lrning to the filament via the D.C. 
conducting path (such os grid leak or lraruiformor 
winding). which must always be providod botwoon tho 
g rid anti lllrunont or a ,·ake. On the other hand. many 
of tho oloctrons are travelling towards the spncos 
between tho grid turll8 with such high velocity that 

they get carried tllrough, and before they con reverse 
and move back towards tho grid, to hmd on it, they 
become attrnct-Od to tho anode which is more positive 
than tho grid. 'Xhe combined action of both grid and 
anode in drnwing away olootrons from the rogion of 
tho fi lament ml\y bo intonso onough to domage the 
o<niasive surface, in which t'l\BO tho fllomont is said to 
h!Lve " lost its emission." l<'urtl1or, tho e lectrons may 
bo impinging on grid !>nd n11odo with such heavy 
impact that they mny ovorhol\t nnd damage these 
t\\ro component parLI(. 
31. lVliat cl1icft!I <kci<lu the co11trollim; flclwn of tlie 

9ri<l. apart from the 1:oltaye supplied to it t 
(a) Tho closeness of tho turns in tho spiral which 

comprises it. 
(b) Its proximity or otherwise to the Glnmont. 

32. Fig. 6 ahowa typical curou usually 8uppliecl by I~ 
111111111/acturer i•• the bo~ of <1 11ewly purcho~al oollJI!. 
TVhat inform.a/ion do the curuea provitk 1 

Tho curves show \vhot nnoclo cu.rrent tho valve will 
poss for different values of grid bins, when the anode 
,·oftngo is maintained at tho figure stated. In tho 
mmmplo shown the highost mwdo volt.ago is 120. If 
tho gricl bins is set to -3 voltH. thon by projocting 
from this point on tho grief .volts lino up vertically 
to meet tho curve, and thon hol'izontally to meet tho 
nnodo current lino wo cnn rend oO: the anode current 
as 5 mA. Siroilnrly, if tho grid bias wore increased to 
-5 volts, tho nnoclo currortt would be reduced to 
l mA. Thus the purchnsor cnn cnlculnto the desirable 
grid ,·oltago and nnodo current for operation or tbo 
,·afve. 

A " 

CQIO VOLTS 

F11 .• 4. 
A typical set of curves for a m*<tlum lmptda.Ac• triode. en.ablins the 

purch.aser to determine the opera.tins tondhions. 



33. IV hat ia tht. other main purpose of the ourou 1 
They enable WI to Mtitnate the strength of signa I 

\vb.icb can bo handlod without distortion by tho 
,·alve. The condition for freedom from dist-ortion is 
that tho poeitivo and nogath·o hnlf-oyclee of tho 
signal shall ho equally amplified. To on.sure thill, tho 
valve operating point should be chosen approxima~ly 
mid.way along tho straight portion of tho curve, and 
tho sig1rnl must not be so strong that it will mnke tho 
¥rid positive during tho positive hnlf-cyclo, or tnke 
1t into tho curvod portion during tho nogo.tivo 
~k~~ • 

Suppose tho vnh•o is working with n bias of -3 
volts, and nn onodo voltage or 120. Thon tho anode 
current undor these steady conditions will bo 6 mA. 
Now npply n signal whose peak omplitude is I volt. 
'l'his is suporimposod on the grid bins, so thnt during 
the poeitivo hnlf-oycle the effective grid voltngo is 
{ -3 + 1) or -2 \'Olts. Tho grid is stiU negative, so 
all ie in ordor, nnd the anode current ie read off from 
the curve os 7 mA. On tho negative half-oyclo tho 
grid voltoge boco1ncs (- 3 -1) or -4 volts, which is 
still on tho atroight portion of tho curve-but only 
jW!t. Tho onodo current is now 3 mA. All tho docrooao 
in anodo cnrront is equal to tlto previous increo&e, 
'~o get distortio1tlcss reception. 

Suppose howover that a stronger signal ls applied 
ho.ving n ponk nmplitudo or 3 volts, then tho offootive 
grid voltago will vary between the limits of 0 ond 
-6 volts. At 0 voltR tho nnodo current will be ll mA., 
mokit1'1 11n incroaso of 6 mA., and \VO sholl probably 
just Oll<:npo tho now of grid current. When tho grid 
voltogo is -6 volts however. we oro working right 
down on tho bond of the curve; the anodo curront 
is about 0 ·25 mA.,giving n cbnngeof4·75 mA. instoud 
of 6 mA. n11d unclor theae conditions we slrnll got 
distortion. 

Figs. 7 (a) ond 7 (b) ehow the two signola plott-Od 
bolow tho cu.-·ca. Md tho resulting onodo current 
variations oro projoctod oeross t-0 the ri~ht of the 
diagrams. )<oto tlto lop-sided amplificollon of tho 
stronger aignol. 

t.IifI- - -:.~~· ........ 
• M--.-'/-- -1.• 

. 
,_ - ---- -

0 

A 
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34. lVhat i& the 11ame gfoe10 to the oolve cun.-e of Fig. 6 t 
The slope of any curve is given by the retio of the 

vertical increase divided by tbe hori1'ontal increase. 
In the curve under considoration thie ratio repruients 

~= which gives a condudclnce. (Had the retio 

been the ·other way up, that is to say voltage it 
current' 

would have given a rosistanco, in accordance with 
Ohm's Law.) Consequently tho curve is called the 
" Conductnnce curve," or moro generally, to dis· 
tinguish it from othors, tho " mutuol conduct.ance 
curve " for the valve. 
36. Jn F;,g. 6 a small rigllt·at!(Jltd triangle ABO ha8 

bee1> drawn belwcen two of the ottMJ<a. What i8 tlta 
importance of th~ triang(e 1 

Tho ratios of tho sidoe of the triangle enable us to 
mooaure the throe important foot.ors of $ valve, 
namolv the mutual conductl\1\co, tho a.c. resistance, 
and uie amnlification factor. 

As already exploinod. tho alopo of tho curve gives 
the mutual conductance of tho valve:-

AB 3 
:. g,. = BC = W = 2 mA. per volt. 

36. WJu1t ratio of the aidca yiuu tM. a.c. ruutan.u of 
the valve t 

Tho o.c. resistnnce ia cloGnod ns tho ratio :-

Change in anoclo voltago.,_....,~­
Chonge in nnode curront resultit•g therefrom 

• n _ EA1 - E,., = 120~ = 6 600 ohms. 
" nA - AB 11 - ll ' 

100'0 
Note the factor 1,000 converts millirunps to runps. 

37. What ratio yit-u die amplif11XJ.tio1>fador of the oolDe 1 

The amplification' fnctor ia dofmed ea the retio :-. . 
Chanl(') or anode volteg<l for a ~iven anode current. chango 
Chl\nge or grid volwgo iOproduoo Lho aamo c urrent chaoge 

'II '" • 

B 

fl~. 7. 
(a) Olnortlonlus mtplifia.tion. the profectlon1 of the Input voltaie all faJUn1 .Jone the atral&hc ponJon of the cnph. 
(b) E•ce.uJve Input, e.ri·tamni opendon alon1 the bend of the craph, and consequent unequal ampliflntion of 

p0sltlve and nezatfve haJr..cydu-
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120 - 100 
l ·5 

13·3 

Note that the amplification factor is simply n. 
number, without units, in contrast to the mutunl 
conductance and the a.c. resistnnco of a vnlve, both 
of which have units which must be stated. 
38. KtWlJJing IW<> of the abo11.i factor8, how can the 

tJ.ir<l be calculated 1 
Tho throe factors are related by the expression 

µ = RA x g.,. 
so that the missing factor, where only two are supplied, 
co.n be found by simple proportion. 
39. Wltat point mu.tt be rem.ember~ telten drawing 

valve curvu 1 
The straight portions must be almost parallel ,' and 

equally spaced for equal intervals of anode volt11ge. 
T his is because the conditions nffecting the flow of 
anode cu,rrent o.re the same under all conditions of the 
anode voltage, and it is only when the limi ts of 
operation nro approached-such as the filament being 
unable to cope with the full demand for electrons, to 
give one example---that the lines bond appreciably 
a.nd tend to merge into one a.nothor. 

('L'o be continued.) 

CHASSIS AND PANEL 
CONSTRUCTION IN WAR-TIME 

By A. JoTCU..Ut (2FWB) 

AT the present time few experimenters are able to 
obtain sheet metal suitnble for the construction 
of chassis o.nd panels. The fow chassis that are 

on the market are us ually quite unsuitable for 
a.ma.tour roc1uirements. 

Chassis 
To t-ake the pl9-0e of metal, a rigid chassis, of the 

inverted box type, cnn be coruitructed from 5 ply 
wood. Details are given in Fig. I. The top of the 
ehassis is covered with perforated zinc, cut to overlap 
i in. at the two sides, and back, bent down and 
tacked. This operation should be completed before 
any other part of the chassis is constructed. Tho 
perforated zinc covering provides for efficient earthing. 
The chassis should be given a coat of battleship or 
slate grey paint. 

P(Al='OAATfO ?. I NC. COV(;AING. 

Fit I. 

Panels-
Panels can be made from i in.-! in. ply wood, 

provided one side is free from joins. First rub down 
well with gloss paper, then apply a coo.t of light, or 
dark varnish. When dry removo the shino of the 
varnish with fine gl"'311 paper, and then rub in well a 
little salad oil. The coat of varnish produces not only 
a good 6nish, but also makes the panel more rigid. 
If a dark finished panel is reqnired, a dark varnish 
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should be used, because the oil when rubbed in, tends 
to make the panel lighter. The panol is fitted to the 
chassis by means of small angle brackets as shown 
in Fig. 2. 

Fl&. 2. 

Standard rrequency Transmissions 
Mr. O. c. Doloy, Bl\S4679, Orkney HollllC, Norhnm on T\\'eed, 

s tntcd thn.t tstundnrd frequency tmnsrn.1331one: ore " ""ln belng 
radlnt.cd by wwv, the •tntlon or the u.s. Bureau o f St.ondnrds. 

CouUnuous day and nlght. transml$8ions a,re made on 6 and JO 
Mc./s. tho c.1rrler being modulnt.cd 60 per cent. nt 44-0 c.p.s. 
(tho standard of musical frequency, correspondlng lo A abovo 
Middle C). 'l'mo.snussions are abm m'lde on 15 ~lc./8 durinll the 
hou!8 of daylight In tho U.S.A . In ad<Lltlon a pulse Is Impressed 
on tho carrier once per l!OOOlld, thUI! wisting In atntlon ldentiftca­
tJon. Tr::u1.so'lissions nrc interrupted oneo every Hvc minutes and 
rcconunonco ng:tln A.ftM nn lntervnl of one mlnuto. During the 
lntervnl tho • t.Rtlon call (WWV) Is radiated in Morse. The station 
call ls also nnnow1ood once e\'ery nuff h.our, precisely, in t.ckphonv, 
when p.irllculnll! of the frequencies used are given-again the 
Interval Is one minute. A frequency or 4000 c.p.a . is employed on. 
occasions as thn modulatJn~ Crcqucncy. 

l'reownr members will romombcr that de l3ils or traOBmissions 
mdlatcd by WWV were publis b<'<i fro~uentJy In this Joun\!\\. 
Our l118t deUIUed rereronoo appeared In the D<lccmber 1939 !Mue . 

Letter to Tbe Editor 
The Future of Civlllan W ireless Reserves 

DEAR ~IR - Tho o ther radio moohanlc:os with whom I work 
(•II ex 11.N.V.(W.)R. l-Olcgmphiat..) have dlscussed the polut.o 
mentioned lo your editorial, many times, and feel that rr thcro 1.s 
a "ltcscrvo for !lad.Jo Mechanics " after tho war, COll$lderabto 
numbers now serving as such will Join. 

The rcll80n I use the ex1>rossio11 " ex lt.N. V.(W.)R.," !JI that 
upon transfer being c{fectoo., into tho m.dlo n1cch.aulc branch, the 
origillal Jt.N. V.(\V.)R. ngrcement was formally terminated, and a 
now o ne made for the duration of the present. emergencf. 

Prior to t he war Uicrc was no facili t y in the R.N.V.(W.)Jl,. fo r 
amateurs with a technical kn4\wledgc ; t.t1c hnoortanoo of wWcb 
has only 001nc to light during tho present. conflict. 

A irood prop0rUon of Lhose who changed lo thia branch at Ila 
lnoo1)tlon wcro cit.her Jt.N.V.(W.)l\., amnteW1! or rodlo service 
num. 

'l'he R.N.V.(W.)l\,. Is, I think still, In b<llng because 11p lo 1941 
I wns cl'13sifled as telegrnphlat R..N.V.(W.)JL. having algned ou, 
liko othe,., until 05 yea,. of age. I hnve not seen nny a t.atement 
that. serving mcmbenl ofthe rescrvo hove been released from their 
obllgatJ011i1, should t hcro be nnol.her emergency after the present 
contlleL 

1 SUl!l!e•t that after the war radio mechaulco should attend 
ahort refresher courses at fac torlee which aro mnnufncturiog 
&ervicc equipment tmd forthcr short courses at opc.mUooal 
st.atlooe under nctlvo scrvleo conditions. Tbcy sboulc.l also bo 
encouraged to ope.rote and twUntain theJr own Amateur 
experimental stat.ion. 

Yours faithfully, 
REAC'l'OR. 

Hospitality Offered 
Mr. X. \V, Hrubrldge, ClKH , will bo ple..00 lo welcome 

members at his now ho me1 40 Ti'l'One .Rood, Thorpe Boy, Essex 
(Telephone 'fhorpe Bny 8100). 

A •imilar lnvlt.~tJou Is extended lo members stationed In tho 
vicinity of Blackpool by Mr. P. 11-0ber!J!, 2COR. RIB full addrC$8 
Is OS Mossum Ltlne, Norbrock (Telopbono Clevorloys 2197). 
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BRITISH ISLES NOTES AND NEWS 

DISTRICT I ( North Western ) 
D.R.: 11. W. Stacev (G6CX), "Sandlea1," f:dlli1burv Road, 

Wttl Rirbv, Cht1ltire. Hovlake 33i. 
A1l1tou· U·£J11tf:.-G6DV has been on on A.T.C. Iust:ructor·s 

Course ol. No. J n..s. where he n1et 2MA nnd sevcrul .ll.Jl.S. 
me1ubcrs. 5PX ntt.eut.led a &i1nilnr course at. No. 2 n .. s. but. uuido 
no nm.nteur cttnt..'lcb;. via 0{JPX. 

1Joiton.- 2BTO broke n silence. of sevcra.1 moolhs: when ho 
called on ~bo T .Jl. rcoonoly. Since Ill~ previous rcave he luc• been 
getting roluHI the country nnd hns collected a couplo of stripes 
during his wandcrluw-. 65.42 (lt.~ .) has now passed his b:idgc test. 
6Jt8659 l , of .Notl.s., has succt'&lfuUy complet-Od his courac. 

The utxt meeting " 'ill b<i on December 61 at 2:DVQ. 32 
UromwJoh Street, ot 2.30 J>.m. So.r\'IOO tnerubers wclcom~ fUJ 
alwAy-~. f)ia 20V\-l· 

06CX h:lS _r('celvcd nlrgrnpl's fron\ l\fcssrs. 'Vo.tkur, 2.DCF 
(~{.E.f'.), ]'. Nic'Oll (R.A.t' .. India) and w. lI. lIOdlJSOD, 03JlW 
(HriLL•h Ea•t Africa). .AU wll!h to be remembered to tlooir 
collot,gucs. OGQ)( ht\$ rCc('ntl)' to.ken 111> duties in Lh·erpOOl an.d 
lt. 11' ho1~I thJlt n mt:et-lngof thvse Joenl rnembcrs whnare avnifahlo 
will bo nrmngcd In tho nenr futuro. 

The D.H.. rc~Ives 0111 ny requests from Sc.rvlce l lembers who 
come Into the District- for names of mombcra wJtb whom they 
ci1n make contnet but owing to the fnct, that. so nltlny members 
are away, no u1>· tO·dnte list. o r ret1.idcnt members is avnilal>lc. 
lf cnch 1f1mobcr who hn.s a J~rmnueut. locnlion lu c,he Di.strict 
wlU klrnJJy scull lho D.R. a posu·:uU with hls nume, th.lllres:i ;u1ll 
call sli;n. I~ wtll be PoSSlble to 1>rcp:iro " list and j[i\'O tho 
tnformatlou re<111lrcd. 

llr. W. LUC<!$ (G20T) In tho cour110 of o noway lctwr sends 
k ind regards to his fellow mcmbtN, particularly t.hosc Ju t,he 
:Manchester a.rcn-. Gocx. 

DISTRICT 2 (North Eastern) 
D.11.: C. A . Sluirp (G6KU>. 326 Poplar Groce, Gt. Horio>&, 

JJradjoNJ. JJ/d.10772. Seri~: U. llell<llc (GSUOJ, 13 Cl1a•ulo1 St. 
Rtiuhl• V· 

The D.R.. would Ukc all o.cw members t o let hhn know whether 
or nut. they uro lo tho Po rces ; ho wou.td nl.so welcome suggestions 
regttrdlug nrrno~cmcnts ror lllee-liogi1 which wuu.lt.l ert::tlde them 
to meet o ld mombcrlt. o;, YV rcoorts that. hls lln.t m eeting held on Augnat 2!) wna 

~U ~·~~;~t~~·e~~t a~~. '2Hli~ u6s09~" i~~d :Wit~~u s"\\~~ ~(~1ti~e 
signal oflice :1t .CoUCiiek C11mp. 2FQ,His n ~"./Sgt .. Jt.A.lf. u7H 
is oow t\ G1JJ., ll . .1\.F•. 5ZU i3 in Gt. 3ltD is a l>.O. \\'. In Italy and 
5lUl n o.o_.~t.S. in the M.E:. 231i Is movinJ.t to a new QBA: wo 
lire sorry lo hear or the illness of Ill• wlfo and fathor nud wish 
them n s1~ly recovery. 6854 ls welcomed to mc1nbcNhip. GKU 
I• trying to !lnish hill JO m l\'O super, but luhort of lime. 651l'i Is o 
c.ivUinn instructor wlth tho A.T.C. llnd In hla spare Umo ls 
building lu1 nntplUler with J»P 6L6·s for use In conjunct.ion with :l­
home-11\ado ribbon 1~1icrophonc. l{e would Uko to hear f rom 
SIKt OWi, 6DL and HP. olso MY w·. who m•y be in the Dist.rlct. 
2D~ ox-pec·t.a to bo home s hortly. 6733 Wfli! isorry to 111~ &.he 
}Corle)' meeUog but bl.I leavo ended n few dn~~3 r.oo soon. llc 8-1\)"!J 
that. :my mcmt>er will be welcomed nt tho _Pnrk Hall ltadio 
nnd 1'clt:'v'i.sion (;tub, Oswestry, Salop. sw·_p, 41 Queen St., 
J.lrightlin1CS-Oa. nr. Colchester, wor~u like to hear fr~m 2DQL. 
4JB st.'lte& thnt. our Jm1-.ouudOO (IJ)J).'"litalus ls: being well 
cared for by the P .O. Morley nnd DlstrlcL ll<>dlo nnd Television 
Soci.ety was . . recently lnaugu.mtcd. 6PJ, Ls '_C'rcasurer und &YV 
Sccrc"1ry. E'ourteco ll.S.G.n . members luwo uircadi• Joined. We 
wish tho ne~v venture ove.ry success. GSUO. 

DISTRICT 3 (West Midlands) 
D.11.: V. ill. Dt1tno11tl (05VM). 7'h• Chut"lll•, Hanley C~. 

II' ore" (Ua11ltV S"'a" O). Scribo: B. J . 1Vil1on (2FDll), 4~ 
IVt dbcn,r1ie J(oad, OU01i, JJirmlnuham. 

Binni11gh(1m .• -At. the u1cc tlmt o f M.A.R..S. he.Id o n StuuJ3r1 

October 10, Mes.'irs . .Browll and \i'Lne.;:nt 01)Cncd" most. Interesting 
disct~ion on h.lgh fldollt)' grawo1•hone- reproductiou. Twenty·fh·o 
members wer.., prc1:1cnt. 

'!'he Scribe would bo nlonscd to hear from members on active 
servict~. 21lDll. 

DISTRICT 4 (East Midlands) 
Dtm«u D .R.: .ii. E. Clip•toM (G8DZ), H Bpp,,r.ron• Road, 

We.t llridqforrt, ;'fotu. 
.De:rb-tt.-Jnt.crcst. he.NJ Is at last iucrc.'1.!!in.g nnd the.re l.s ever)~ 

prospect of mceUn~ recommc1lCh\.g soon. 20 U hns bad visits 
from 30Z (nfler au 11bscn~-e or four ycnn!), SSI and 2CVV. Tho 
latter I~ now a sergeant. Cl20U. 

1.eicttt.cr.- \Vc welcome t.he new T.R. (llR$5605) n.nd wish him 
overy succesa. His 11.rst reJ>()rl Ill :is follows :- Thero w:lll n l!(>Od 
nttendance ut tho October mootJng, thoseJ;re~ut lnclu<lcd 2lX, 
2XD, 4J:t'O, GVO, 2FN\V, 271)3, 5142 no &329. A junk salo 
induced lfl~1bcrs to buy gonr t hey d_ld not require· as n result 
the 1>.0. \V. Ji.,1md be.ca.me tho richer bl• 22.,, Seo " Forthcorniog 
Y.vent.8 •• ror details o f future meetings. J.oeul members ple..'\!4' 
note parUct~arly Dccco1bcr IZ ns tho dnto for the rncctlit11 a~ 
Wlglitou when O'O will demou.strat<> blgb quaUty cl11001• 

amplUlcrs And 2XD wUJ ouUino hi! ideas reg..'\_rdlog frequency 
n1e~tSttrf'ment. BU.86606. 

M•t11jie/J.-2DTQ, now In tho M.'F.., reixlrta Ut nnd well. B'e 
.. ks wl••• 1\1\$ hap1iene<I t-0 nil the iooni. ospecl<llly 3XA, 4DS . 
SNS and 80'£. HI.I only cont...'\ct with nn\ateur m<UO Is SMlt. \Ve 
w·etcomc 7l71 or Sut.too who i.s :\uxlous to gut 1nocUngs Sl~rled 
again. •rt1ose interested should write t.o 18 l 'amcl:.tle Itoad, 
Sur.t.Qrr-lu·ASbftcl<l. 

Nr.ttiuvh<•n1.- Tho Oc~bcr meet ing held n.t. soi WM :'\. great 
suecess, thfJ blg.s:cst. nt,t,tndanoo Ahlec early 10-40 be.hue rtoorded. 
Tho .Radio Qul• turned Into n not nu(! n good time Wtlll hnd by all. 
~lni. 80/'i co.mo up l<> scr1ttch with t..P.a anti cakes. A BOCl:l.1 ovnnlug 
is to be ho1d at St. Sa viour·s llooms, Arkwright St.reot.. Not.ltngham. 
nt 6 p.tn. Oil Docerubcr 18. A Tl)Clll Wiii be rrovltlcd but. early 
reicrootion ;~ 11~lflrv. E nte.rt..'\huncnt w-11 00 p rovided by 
a \\o'C.ll·knowu oonccrt J)..'lrt)•. l.adles arc cspcciaUY invited. 

NO\'. 2l 

Nov. !L 

Xrw. 21 

Nov. 21 

Nov. 27 

Nov. 27 

Nov. 28 

Dec. G 

Dec. 12 

Dec. 18 

Dec. 18 

Forthcoming Events 
nistr1ct 4 (f..ciOOfll<:r secUoD), 2. 30 p.m., nt 
02£X, 19 l"ro.ncl.JJ Avenue, N"arboroug.h 
Jtood. . 
District 4 (Notlin~hAm scctJon)1 6.30 11.m., 
nt 2A00, 7/i Jiorir)' lt011d, w ... .-:Uridgrord. 
('llu.'J No. Jl from i\fo.rket St1uare.) 
lli~frit't; 12 (N°4'\r t.h l.1l odoo 11ect.ion). 3 1un . • 
at. 21)"J:l _f.', 22 Um1nronL Court, Southsmte, 
N. 14 (opposite l\tinehcnden S<:hool, l:lifch 
Stn~et. (No. 20 or 244 'bus 1:tasses door. 'J7wo 
minutes SouthgfL-te :Cube Stallon.) 
Dlst.rict. 14, :1 p.nl., _ n.t. 03FT, 3 Gcne, ·t1. 
Garrlens. \\1h:1lebo11e J~uc North, Chadwell 
U enth1 l>Sllex. ('llu•cs 611 nod S6n to Whnle­
bonc Lauo North, Lhftn three mlnu~f! wlllk.) 
District 15. 3 p.ru., ut DllS5533, 31 
Wcllin~tou lload, .Northflclds. Knl111g, W .5. 
(Nort111lclds st.:,Uo n, o r 'bu~cs &5 nnd 07. 
A '""' or oclophono call to Ealing 4950 If 
n.tlandlng.) 
l.ondon .Mc-etinit nt 1.1~ .v.. , 2.30 p.111. Dis­
cugglon o o ·• Vnh'«! Voltmetcl"ll" to be 
OJt<:Utd h)' Alr. ,B. L. Gardiner, .B.Sc. 
((1601\),' 
District 12 (SJ.. Alb•ns •cetlon), 3 p.m .. at 
JJRS46&9, 21 Mnrshnls Drive. ('lhr~ 304, 
3 14, 355. 365. or :.Ull co .l.iu1caskr Ro:ul, 
t•irn right. off mnin $:\ndridge llnad nt. 
n'ilwuy bridsw ; or Circular Ro ute (354) to 
Gnrne~ Court Uoad.) 
District. 2. 7 p.m., nti Or.VD, 12 J .• nnglcy 
·r crrooo, Cro!!ltuul ltoarl, OnkOff, B uddc.rsOc.ld. 
&ol.tl•h .. A" Dist.rict. 3 p. 111., iu Uoyal 
Tcthnlc.tl t:oUc-!!Ce, Georgo Street, Glasgow. 
Bntcr by 4\lontn)se Stroot. 
nl~triet.IS 7 tuld t:l. Combined ~teet.iJ1g. a 
J).111., nt the Y.l\l.C.A., Xorth E 1ul. Croydon. 
Distrif'I, 4 (l.cice~lcr section). 2.:lO p.m .. at. 
the ~{1,gua Cincm.n, \\'l~ton. Demonstra tion 
or hhth tauntJt,~f clnomfl ampllflcra. 
DI!ittr'i(:t 4 (N'ottiugham section), () p.111., 
Snr-inl Rvc.ning at St. Saviours noom!~, 
A rkwright. $t.rect.. ltefrcshme nt,s ''1 ill be 
provided. l~ntcrt...'\inm~ot. b~· :\ well known 
concert P:lrty. Rr-.$rrvnt.IQHS m~t be rondo 
early. l •. adlc" Invited • 
.Annmtl General i\C~tin~. 2 l).tn., nt l.F..E. 
(liec :;pectnl tumounccmoo f; published cls;e­
wht~N\). 

Fu.rther clctn.ils in December ntrr.r.. Tho NO\TCmber meeting b 
to be held •t 2.\00, 78 llcnrr lloud, West nrldgford, on tho 
2 ls t Ins~. at f..30 p.m. when R.lullo Q ui• l!fo. 4 will bo held. Q4T,y 
rcpOrl~ a vi!1t. to SUlSG "'here Im was rnade very wetoomo and 
shO\m nround : ho cxpec.ta to returu home lo the near future. 

PtUrborot1.3h.-2J!'V(). who ::'twnded t.ho NotU1l$tlUlfn moot.ing 
cx1n'Cssetl the vle\\1 &.lmt he would llkc t.o ~tr~rt up mectlnJP' In tho 
town again. lnt.<:rested mornbcrs plca.:;o wrlt.o him at 32 Lime Tree 
A venue, "Pet.erboroUSttt. OS"OZ • 

DISTRICT 6 (South W estern) 
D.R: IV. B. Svde11/111111, fJ .Sc. (Gf.8Y), Sherri11uw11, C/ev<laml 

Road, Torquay. 'l'orqlJJJJJ 2097. 

T ho T.R. for 'rorquo)' (Mr. J'. WadlllJln, G20K 106 Wn.rbro 
Ro:\Cl) would be glad t.o hear from nny member wJllin,g to support 
n local meeting. Su~est.ion.s arc invited. 

Mr. Aldous, BllSIOOO, a.dvlises ~ha~ hls book 011 recordina I• 
no,\1 in prlut. Visit4J or reports h!L\fO been rccclvcd Crom 1030, 
f>38;t, 6028 and 6i50. Tho lnt.~r would like to m eet m0-mbur$ 
Uving In or near lo 'rlnt.agcl. 21'\VB (Dnwlll!h) ls wolcomcd from 



R.S.O.B. BULLE'l'IN, November 1943 

Dlitrlct 7. l:fe wrot.c to • ·· loenl " member and recch·od hlll 

re~~,\~~0;!.!-,~0'k1xeter nnd :North l>evon would bo np.vrcelatcd. 
Speedy reOO\'ery to G5Yll. who, as rePorl<.'<1 1 .. t month, Ill JU in 
London. 

'the o.n. being away on nn i\ .T.C. Course nt the time th08C 
not.cs were due. LO lJ() W'rltt-On l ho dut.y was undcrtAkcn by 02G K. 

DISTRICT 7 (Southern) 
D.R. : JV. E. 1111.,dl (05WP), Mil<8Uln.s, iJTal/ford, Wo4·inu, 

Su.rrtv. ll'okino 1589. 
CNJQdo>L-At lhe October ineclin.1t bel<l ot Croydon Y.~[.C.A . 

there w:ts an ntlcndnnco of 18 whlch luclmlt.-d 2~1P, 2IG, 2MI, 
SCI, 31)}', SS'l.'. >llT, 2Dl tT, 2HHO, llHo. 3003, 432•1, 4584, 
4814, 0064, nnd 2DP. 'J'hc 11\nlo item wag u "cry lnk·resling t..'llk 
by 2lG on his Sy11ll•lSco1>0 (I~ wlil be pnbl!Jshed in the lllTLLE'rl!' 
shorlli•). 2tG will be booke<l for another ta.lk in the near future. 

G2UP met 2KU nnd SDT,. In Dournc.rnouth recently. 1.JCU.ers 
hnve. been received frmn 6666. 6756, and 6782 who hope to ho 
nblo to at.tend meetings. \\lelcooie tio :&_063 nnd Mr. \Vetch, a 
uow mciubcr. £.2 Gs. was collectc.-d for tho 1-'.0. \\1 • Fund. 

• ia G2DP. 
Co11l1tlon.-05AN, tll\dlng HtUo to do In r:utio, has, turned to 

phot.ogravhy. •·~58 on holldn.y Jn Cornwall wu.s w 1nble lo cont:\cti 
any or tho locals. vitt 3003. 

Bournemoulh.- Tho following hn.,·e been in town o n tenvo: 
6YD, W, 4KV, and :&.&49. \Vctcomu to new residonta 8D f1 nnd 
2KIJ. ~ia 02NS. 

Rtading.-1 ... 'lSt mouth's now produced replies from 3UN, SK.T, 
n.nd ~tr. Nush ofU lJolybrook llQ.lul, llcndlug. 'l'lic luttc r has very 
k.lndl y oft"ert'd to pro,·lde a plnee for moo.Lings and um.kc the _other 
arn\ngen1cnt.s. u .cadlug nml District. ruembers .rtto carn03tly 
requested to supl)Ort him In his eflOrts to get Society uctlvJty 
under wny ngaln. Drop hinl n 1JOstc.•ord lndlcatlog your support. 

Ocntrol.- 6i56 reports from the wl1ds ofl\cnt thatau lt.S.G.D. 
badge on his "'orkbe.uch und nnuthcr o,·er his bed have fnUed to 
raise any <.'()nt.::1ct.'!: 6931, lafcl up after a kick received o n tho 
football Oeld, ~n~gest-a un :1rticle in the ll~L ex-plnlttJu" Amatnur 
Radio Jn r~on to Uio new nuimber. 3VB has 2CLW o f Grn)'ll, 
.Essex, In h is unit on Oibmltar. He tiotls thM talking about t he 
• • cooo old tlays" only opens up no oJd wountl ! GG\V-P. 

DISTRICT 8 (Home Counties) 
D•PU(JI D.n.: L . w. Jo11e• (G5J0), 16 T.tvi Road, Caml>riifoe. 

Cambrid(le 3·106. 
There is no nows to rc1)0rt. from tho disLrict. t.hi8 monlh, only 

one visit.or ht\ ' 'ing mnde contact w-Ltb the I.>61mt)' D.Jt.. 
00.10 wlll be J>lcased to hear from nny n1ember who Is 

Interested iu tho suggestion to hold a social function bet.ween 
now and ChriJ!itmas . Ir sumelent members offer their supp<>r t 
before the end of November. steps \\111 be taken to lry :u1d nrmnge 
something. O;;J O. 

DISTRICT 9 (East Anglia) 
D.R.: H. W. Sad/or (02,{"S), Th• Warr•" F11m.,South Wootton, 

K inu1 Ly1tn. Norjol.k. <faille Ri.8iw1 233. 
A welcome letter ls to hand from }'t../Lt. 'Paul ll .. Carment, 

GS\ VW', who stat~ tha.t. he bl\s for sorne 1-iole beeu A n.-sldent 
of }"cJb:st.owc nlthough ho is nt. prt'SC:nt. servlnSt elscwhc.re 
in .the It.A.1'. Apparently ho lmd o nly Ju.st settled hi· the district 
when hosLilltics arose. lit\)' he soon bo bn-ek to his favourU.e 
Mrinls l l'aul also mentio ns meeting 5QO in the Or kney• (perhaps 
that's whore he hos tlll.lt tllmsclf in 800). G2XS. 

DISTRICT 10 (South Wales & Monmouthshire) 
Depmv D.R. : H. H. Philli'IJ• (011'4KQl, 82 Oollrdl Road, 

' Roath Park, Cardiff. Cardiff 2697 rturi1111 bU.V..U lwur1. 
GW4CC rcPorU! that J;1n c has been in hospital for a consider· 

able tlsnc following n serious motor ntcident. 7?tt would Hkc. to 
bear fiQm 03¥1'- n.nd o ther old friends. A recent letter from 
B .N.A. brin(IS news o f 2DlL\C (Chc1,.tow) who has been "llvlug 
oo whcct5 " for the past nlne mo nths. 

Cardi.ff.-A welcome Is extended to 2DBO UJlOD his re·elootlon. 
He iSf now :\ 1=-./ Sgt,. In tho Home Count;fes. Meetings contiuuo 
to be bold on Sundny afternoons at monthly lot.crv:tls, ful l details 
of which run bo obtruned from the D.D.It. s .... ne<4.-COH1<mt1 lo Mr. antl llrs. Bowen (GW4CC) UJ)OU 
tho safo arrh·al of another J unlo r Op (l'c:\rl l)Jnne). 

.Ne.w mem.bcrs MC cordially invited t.o communlc:1te with tho 
D.D.R. who will be pleased lo glvo any inforllllltlon on looal 
ttClivlUes. GW,KQ. 

DISTRICT 11 (North Wales) 
D6PulV D.n. : a. Spillane ( BllStOGO), .. W ooctti<k," M elid•>t 

R oad, PtulalJJrt. 
As only OW4CX, OW3CF Md 2731 nrrlved for t ho September 

meeting, future meetinl!S will only be held when suffic ient 
membem write in to say t hey can attend. l'lease ndvlse llRS2731 
tr you ca.n nttcud a meeting during tho period 17th to 24t h of any 
month. 

20All rep0rU! fn:>m hospital ofter on operation. (Qulck 
recovery O.M.) BllS5520 writes from Dl\knr Ji'. W.A. and sends 
73 lo 3CF and others who know hlm. 5543, who Is still with R .A . ~'. 
10 the Dlstrlotoootacted the writer during n recent leave. GW4CK 
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nn(l 1000 rcoontly did tho rounds together but found very few 
1nembers nt home. 444-4. has built ~ t.wo \'aJvo txlttcry a101)Ufter. 
o. two valve scrvicim: oscillator and ls now bu.Ddl11g a low 
,...si&taoce ohnuneter. lie wU.hCOI ~conduct photo cell expcrlments 
If be can obtain " cell. . 

'£he deepeo~ syml)llthy of all members ls ext.ended to Mr. ond 
MnJ. Stelllg nnd ltowland, 0\V4.CK .. o n their tragic be.roa.vomeut 
by tho denth on nctl\'C sorvice of Sgt. Pilot Mil.l< Stelll@. brotllor 
of (lW~CK. BR$!060 

DISTRICT 12 (London N o rth and Herts) 
D.R. : S. JJud:inqham (G;QF), 41 BruM Wlicl.: Park Road, New 

sowhuat•, N. u. Enterprm 3112. 
Nort.11 f.ondoH.-Nino mcul.bors spent an onJOSt\bfe and 

Interesting anernoon nt the booio of Ca1>L. l'hlilips o n Stu>dny, 
October :!4. ' l'hmtks nre duo to our hootcQ, Miss Phil II J)ll, fur 
providing a splcodld tea. Tho next rncetinJC has been amtnged for 
November 2.l at the home or Mr. O. Stevens. 2DffF. 

St. A/lxMr.- Tho October meeting was attended by SNR. 
4G1', 5Ql', lllt.54.425, .J.50'2, 63l7 nnd 4127. tho rntt.cr a weloomo 
v-iailor Cro1n Cumbe.rlnnd, who ls s t.ntloocd loc-aH(. A goneral 
discussion took 1)1000. on such snbJeet~ a.s crys ta grincll.og for 
various 1ntrpt)SC8; likely frequency allocations after tile war; 
resW1Cltntlo11 of dying cnto nud curing dlseru!ed ntiik In oows by 
high frcquune)T means to which 40T contrJbuted M>mo amusing 
d etails. Ten (for which I hanks are duo to tho f)3rcnto of 3412 nod 
his YL) more darta nntl " f!111ne of blUlnrds oomplete<l a very 
1>Jeasn.nt afternoon and evening. 

'!'be uext meell11g wlll oo hold nt DllS4659 o n Saturday, 
Novembc.r 27. when Service v isitors cnu be suro of u. warm 
welcome. 34 12 h .. been pleased to recei vo visits fn:>m (}4TJ nod 
200\V. G5Ql<. 

* LONDON MEETING 
E. L. GARDINER, B.Sc. (G6GR) 

will open a d iscussion on 

"VALVE VOLTMETERS " 
at a Meeting to be held on 
SATURDAY, NOV. 27th, 1943 

at 

* 

The Institution of Electrical Engineers 
SAVOY PLACE, Victoria Embankment, WC 2 

COMMENC I NG AT l . JO P, M. 

(Me T1bers are invit?d to contribute to the 
discuss: on and to bring for di, play examples 
or home <On;tructeJ Valve voltmeters) • . 

DISTRICT 14 (Eastern) 
Scribe: L . J . l!ulhr (06{,B), 167 GaJl<vlJJO<Xi Road, Chelnuford, 

EHez. Tel<phm .. : CMln,.fom 3929. 
Ohelmtfoid.-Tho October meeting was very well ntteoded, 

n. wclcomo vlBltor being tho 0 :1t., wbo was homo on leave looking 
o:octromcly lit. We were a lso pleased to sec Mr. Butcher (Royal 
Slgnn.~a) who made the journey spcchtUy from $ 1lrrey. 

OSI''!' Is tryiug to put Chadwell ltenth on the map ng•ln­
not easy ror a uyooe serviug awny rrorn home-and to that ond 
he l• holding n revival meeting ot bis bo rne on 2Lst November. 
Seu " t'orthcoming Event..." 

The elforto · to seeuro n ve nuo for t he proJ>Osed Itomford 
~!coting In Der.ember ha\'G not been successnll. Chalrnsford 
members, however, propose to supr><>rt G3FT's mccUng. 06LB. 

DISTRICT IS (Lo:idon West, Middlesex ' and 
Buckinghamshire) 

D.R. : H. I'. ll'ilki111 (G61VNJ. 539 O/dfidd Ltuld, Suti()urv Hill, 
Gru1iforrt, ;\f(ll,ll<uz. nvron 3369. 

11t./Lt. W. II. ,Ulen, G2it.r, was a welcome visitor lo our 
October inceUug, it w .. tho tlNt he hod attended for eight.con 
mnnths. OlhCN 1>Tl)ll4)11t lncl ud.ed 5LN, 6WN, 8KZ, 2AOL and 
l fr. Pcckhnn1, together with 3789 (11.A.1''.J of Bournemouth, 
and 3894 nod 5301 (R. IULE.). 

~'./O. Thomson 3425, 11 .. Ion the District, SUS an R.A."F. 
cor Poml ls in India, 4094 I• with tho 11.A.b'. lo Linoolo, whilst 
SVM Is oow lo LanCtlllhlre undergoing o. refrlll!hor COUI1!8. 

t•rom Twlokooham oomes nows of 8MK who I• lo the Mlddlo 
Eai!t. 2LA ls away fNJm the district, G2NN, 2V\' nnd 6GB ""' 
still around and wish to be ren1embercd t..o everyone. No nowa 
I• lo bn.od from either IDgb Wycombe or Aylesbury. G6WN. 

DISTRICT 17 (Mid East ) 
D.R.: A . 0. Si1no114 (G5BD), .AdmiraUu 'Road, M ablithorpo. 

(Phone 69.) 
T ho J)ru!t month brought a welcome Alrllfnt>h from Ocoll' 

llutson, 06011, who Is somewhnre lo t he M.E. H e IePortll very 
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fit, Is playing tennis am\ hockey, and hns acquired a couple o r 
amateur type receivers which he nnds llmo to ...,, H o only needs 
S. America for W .A.O. In pel'M)n. Geoll' sends beat wishes to all 
old oals wU.h a special hcUo fo.r Clarry. (Thanks O.M.-OOCL.) 
Alf 'Lunn! G5LL, stW Ht and weU in Sicily keeps In tho news 
with a p cture paat card. Artbu.r Oughtoo GSDQ, reportcd 
by phone whllilt on leave; " rag chew was missed owing to Ibo 
D.R. being away on A.T.O. duty. Sgt. Wrlgbl, 7716, had an 
ext.ended leave, ho hope;s to meet a few ZS amateurs shorlJy, 
The D.lt. bas received vlalbl from 5675 (a keen war-thnc member) 
and G6 'iO, who Is at No. l A.A.S. To au oversea.. members1 "A Happy Xmas and may you all be back on lhe alt In 1944.' 

- G5DD. 

DISTRICT 18 (East Yorkshire) 
Di.trid Scribe: S. Da•~n (G6SO), 10 Sidi~ Strut, Scarborough, 
Apologies are offered for the non-appear\\nce of Noles I.Mt 

month due t() 1>ressuro or business. 
Jrull.--OSUJ, vlalted 50C when ho WM on leave. H e sends 73 

to all old friends. 60S hAd • vlall from Dr. Smllb1 &llO. . tOU 
was eoon In town recenlJy. Congrats to aMN o n being Hr&ntcd a 
comm!Mlon with tho rnnk of P./0., alao to P./O. c. Tudor, 
6384. on bis promotion to l"./ 0. l"ia GSU L. 

BtDttlt!f.-Mr. D. Arnmtroug, 3271, stUl nwnlts members' 
•upport to start local. mootin~ ngalu. A few Unes. from those 
Interested to 24 York ltoad, would boapprcclated. Via 3271. 

Scarborouuh.-06$0 luLd the pleasure of a visit from t'./0-
Il.obb, 0 16'rK. during hi• short s tay In the town. 73. Frank I 
He'·""" nlao received a lctt-Or from Cpl. W. JohM<>n, 5636, serving 
as n radio onechnnlc, with the R.A.t'. In NorUt Africa. lI• S&)'ll 
life Is not too bad out there but he could do with a llu.le less dust, 
in1oct.s and smells around. He sends 73 to 6TG and all old friends. 
6SO hod hl3 bead forced thmugh the glas5 windscreen in a rerent 
car accident., but lucklly, apart from minor cut.a and ecratehos 
plll! a thick head, WM little the worse for thla experience. 

Yor.1:.-We '"" r>lr..00 to learn from the President (Mr. R. 
Wallwork) of the existence o f a radio club nt Archbishop ltotgates 
Gromm:u School. 'fhls club Ital! boon alllllatcd to the 'R.S.G.D. 
for moro thnn 12 months and we send our best wlshe! for 113 
continued success. G6SO. 

DISTRICT 19 (Northern) 
D.R.: R. J, Rradlq, G2FO, 30 RabV Road, Stocklon-on-Teu. 
Newcastle n\embcts held their eooond monthly meeting o n 

October 20 when tho following were present :-8RSH70, 4~46, 
5236, 657'2 and 6698. A dlseu.sslon took pltwe concerning how 
beat to attrnet more members to these rnectln~ which aro etlll 
poorly a ttended ln spite of wide publlciW and the number of 
members known to be In the dl3trict. The meeLlng ended with 
a swap and ""lo of componcutl!. Tho D.R. would like to polnt 
out thnt thefle mcetlngs are held on l ho IAst Wednesday of every 
month and be u.rgcs all who can to glvo their full suppOrt. Full 
partlculart! c<lD be obtained Crom the T.R., Mr. Holey, BRS5236. 

G2FO. 

Scotland 
Scoltuh llu•rd& Off!°'': J, HllllUT (GM6ZI"), 51 CamphUl 

A .. ,. .... Glano111, S.l. Langti.114 237. 
" A " Dl<trid-- A welcome visitor to the October meetln~ WM 

OMSllJ, who now holds tho rnnk of Sq./Ldr., R.A.F. GM6MO 
gave a snort tnJk on tm.nsmltte.r construction. 

" 8 " DWri<t.-LetteN are to baud from GM2JF and OM3RL. 
The Rrst named wishes to bo remembered to his numerous friends 
In GM : If any amawur wishes help In Jnvern ... on his way north 
or eouthl " Mll to Inverness 1533 wlU llnd 2Jl:' rendy t<• do all he 
cao. In U.. lctter 31U, give!! nows of 5 YN, who la now•• sea Mter 
tw1{,oa'" at a naval 1horo statlon. ltL would Uke to hear front 

~~ ra<l?i ~:!~.:! •:.~d~'fii~~ ~~ry~ ~it1~10~~t 5~'.&~ f:"~~W. 
Located at home are 6lZ, 6LO and 6VO, who are nil engaged on 
work of national lmporlMce, they wish lo be remembered to •II 
members of" ll." 4MO L• still ot sea as n..o. 3SF Ill L./Tcl. R.N. 
Jn the Near lwl Ill SAT, who Is an R.A.F. Sergc.•nt. GZP Is an 
instructor with A.M. 

"Jr" Diflric!.-Tbo last meeting hold at 2D8X was well 
Attended. 'Mr. H. I .. Anderion, DRS66U Is welcomed to member• 
ship. Sympathy la extended to the widow and family of Mr. W. 
A.nd.....,o, ex DRS2757, who ba.8 died aft.er a lo n1.< 111.neas. Future 
oommunlcalloOJ to the D.O. • hould be nddressed to his homo 
addreu. '" Mokorn," KJngllorn, l'ife. 

Th• Par Nortlt.-Men1bef! a re asked to ooto that It Is no longer 
pOOSlble to continue the ~'ar North Notoo. Good Luck nod 73 to 
au from GM2NQ. OM6ZV. 

Northern Ire land 
D.R.: .f. N. Smith (G f5Q.\'), 19 Hawthornii~n Dri•,., Belmont, 

Rd/all. TtkphoM: Bd/ruL 63323. 2'.R.: R. IloltU!» (GI &H U), 
200 Gro• .. rtor Road. Bei/<U,, 

A cordlal welcome Is extended to J. Hnrgnn 2DUB, of 'Derry, 
wbo we undc.rstand is doing some recruit.Ing [n his area, and to 
L. 1. Smith, W9EEZ, of tl1e U.S. Air Corpe. GI6HU and 6TK 
are ftt again aft.er IU11css. SGK 13 constructing an ampUller lo 
readiness for " the !lf•at day.'' Tho Y.M.C.A. Radio Club 
A.G.M. was postponed owing to aroall attendance. GI5QX. 
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KHAKI and BLUE 
e " Globe Trotter" Ted Laker, C6LK, ln an air mn!I totter 
fmn\ SleUy dated September 22 reportA mocUng S./Ldr . J'ohn 
Curnow, G6CW, shortly aft.er iii's nrrlval. Ho wrote, " Btoa i. 
just out.side tho back door, •nd we nro tr)'ing to organise a lrip 
up the slope;s If work t)Crmlts. Wo bad lots o r German beer at 
llnt, but now we are down to drinking the loenl wine which i. 
rnther lle•vy." 
e S~t. Ken l'eattle, 2FQC, now at Dobert, N'.S., rep0rta meeting 
W2BUY In Now York during a recent visit to the States. Kan 
wishes to be remembered to au old friends. 
• lo'./Lt.. }'rnnk Adams, ClYN, b ... arrived safely ln Inclla­
tils address, " Jl.A.F. India," i• JU>I nbout M vague M "High 
Street ChlDA " I He la 6~ and we I and sends 73 to all who know 
him. 
• Prlenw of Vincent Richard.son, a.NC, wUI be glad to leatn 
that, nftor serving .n lengthy nPt>rentiee!hlP ln tile rank! of Ibo 
lt.A.1'"., ho bas been grantod n comm,1$Blon with tho rank of 
l'ilot Omcer. H o Is now with 1.6 S.O.lt. , Jl..;\.F., but bopes to be 
o n his way home before very long. J 
e Cpl. Jl, L. ll!apley, SS69, Hyde Terrace1 Pimlloo. 1Iemal 
ll:empstood, 1Ierl3, would like to henr from l '.10. A. A. Lamb. 
~ C.Q.M.S. llJ\rry Caunoo, G 6KS, who I& sUll with · tho 
linlkland Ialands l!'oroo, says that "one VPS Is a certainty aner 
tho war. Re hu at least 100 watlS for wie on 3,5, 7 and U Mc/e. 
and was given the call SAS Ju•t before war broke o ut.. SAD i. 
robulldlng and should be r04d)' for 14 and 28 Mc/s. SAO opera!.ed 
a low p0wer rig on 3.S Mo/•. In pre-war days, but lw now been 
auppUed with circuits for l4 Me/s." G6KS 8tal.ll8 that "Most 
or the reeelvcl'l! u..e<l In thi• 'parndlse for OX • employ vibrator 
units a1vl rcaults are very good. Tn1MmiM1ot\8 from tho B. B.O. 
and KWID pound in every night, In fnct we do not know wbnt It 
Is for the ' news • to be mlssod through cou<lltlons.'' Harry hl)S 
taken to potdtry forming but 001 oil of his hens QSLL I 
e l' rom TJ.N.A. Lt. St.au O'Ragcn, GlCR, report. meeting 
VU2DB hi• flnlt amawur contact since lc:1Vlng G. At the time or 
writing ho WM " a thousand mUes from the wnr but we enjoy the 
bathing and 113hlng for octopus with ro!!pltator • dlvin~ helmc~ ' 
and spear I" G2CR appears to posses; a " very ftnc DX grape 
vine whJch brlng$ lu the nl.Oiit far-rcachocl rumours at .RST569. · · 
H e Is t rying to flt It with a " cryst.al ·farm-yard-qate to separate 
the shec.v: rroin the goats a1uong the rumouns.'' G.reetlngs are sent 
to G2UK, YL, 6Q'l, 60R, rn and 'lL. 
e Chief R.3dlo Omccr F . L. Firth, C8JD. 2A Burnett Avenue 
West Dowling, llrodford, Yorks, eook! news or G3E'X and 3HA '. 
GSJD boa rcocntly returned to O. M~r fou.r years service In tho 
Middle and t'ar East during which ~imo he contacted nmateurs of 
m11ny nations. 
e L.A..C. n. Swaby, 5687, recently made a ftylog trlp ovor tlio 
Belglnn Congo. At one atop ho came across n Belgian studying a 
1936 edition of tho A.R.R.L. lfaodbook. H e could not understand 
a word of Bngllsb but p0red over the dlagrnm• Obt.alnlng what 
knowledge he could from them. Bnthuswm I 
e From G2.JK, wc lellm that F./ 0. ll.. J. Tram, VJUXO ii safe 
nod well In Melbourne ofter eseaping from MA1a14 at the tlme 
of the Jap.,neS<l lnvaslou. He met l'./0. T. R. Whl~, GSTX 
p rior to the fall or Siniiapore, and was unaware that be was taken 
prisoner later. 
e Memb$rs serving In Sou~hern India •re MSured of a warm 
welcome at the horncof Mr. J. S. Nicholson, VtJ2J p Kn.dalapaml 
Estate, c/o M:udL• P.O., Via Pollachl. 
e F./O. 11. Bornett , 2AIO, of' Potters Bor, sends greetings 
to all In District 12 who know him. lio took part In tho 
N. Arrlc.'n campaign and du.rlug AUHust wna In Sicily. Ke receives 
our cooi;r.ltS on the arrival of his second daughter, Olwen 
Ell1.abeth, born last July. 
e F./Lt. o. 1''. Kcooh, BRS271•, whose home address i. 10 
~Unkbonny Grovf?, . Edinburgh, 4 Is now. serving with tho 
U .S.A..A.F. as a L1a1.Son Olllcor In tho Intelligence Section. Ke 
hopes to contact U.S. nmnteurs In his travels. 

~iltnt ittp~ 
We record with d oeg,, regret the Mmcs or tho following 
~~'!'i~~ho have en k.Ulod, or hnvo died, on Active 

MAJor Sohn Holding, 0 4AS, Royal Corps or Signals (died 
abroad ns the result 01 nn accident). 

First Radio Officer 0. Hargreaves, 02h' .ll., Merchant 
Navy (mlsslng since last Marcil). 

A.C.2 It. l'J, Eales, BRS5S67, Royal Air Foree (drowned 
wb.lli!t on leave). , 

Flight Sergeant R • • T. Rider, GSIX, llo)'al Air Force 
(died abroad as tho result of an accident). 

" Jleg " Rider was known to a wide circle of members In 
West Surrey who wW mourn the p:l881og o f a friend and 
many of tbo newer rnembeni will no~ forget tho welcome 
and encouragement they received from him In their early 
dn}-s. SIX \VAS accorded a militar y funeral and was burled 
a t Bizerta. W. E. R. 
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HEADQUARTERS CALLING 

COUNCIL lff3 
Presiden1: 

ALFRED DUNCAN GAY, G6NF. 
Execu1ive Vice-Presiden1 : E. L. Gardiner, B.Sc., G6GR. 
Honorary Secreiary: H. A. M. Clark, B.Sc., G60T. 
Hon. Treas.: A. J. H. Watson, A.S.A.A., G2YD. 
Honorary Editor: Lt. James W. Mathews, G6LL. 
lmmediale Pasl Presiden1: Arthur E. Watts, G6UN. 
Members; F. Charman, G6CJ, D. N. Corfield. 
D.L.C.(Hons.), GSCD, G. A. Jessup, G4HG, 
W. A. Scarr, M.A .. G2WS, E. H. Simmonds, GSQH, 
W ing-Com. J. Hunter, G2ZQ, W ing-Com. G. M. R. 

Scott Farnie, GWSFI. 
Ca-Opted Members: S. K. Lewer, B.Sc., G6U, 

W. H. Matthews, G2CD, W . E. Russell, GSWP. 

General Secretary: John Clarricoats, G6CL. 

September Council Meeting 
Buu~ of IM Minuu1 of a Council Muti 1111 hdd Ill New Jlud:in 
Hou,., LillJe R1U1tll Streel , IV.C. J, Ill 6p.m., 011Sei>Umber'!Q,1943. 

Prue11t.-Messni. A. D. Olly, A. E. Wat~, A. J. If, watoon, 
11. Charman, D. N. Corfleld, G. A. J """up, S. A . Lewer, .r. H unter, 
W. U. Mattnewa, W. E. RWl!IOll, E. If. Simmonds, W. A. Scarr 
and J . CIArriooatl (OoneNLl Se<:.rotlll")'). 

-~PolOfliu wnrc rccelvod from .M:eaars. E. L. Gardiner and 
R. J;., ~L Clark. 

J. Mr. A. D. Oay, on beh:tlr oflhe Connell, made a prCM1ntMlon 
to Mr. G. A, J essup, to mark the occasion oC his recent. marriage. 
Mr. Jessup tllankt'<l bis colleagues ror their girt. 

2. It was un:,nhnou.sly rcaolved to elecl.167 Cor-pornte Mcmben 
and 7 AllSO(:lates. It was recorded tho!. 32 appllcatloM for 
Corporate Membership bud been acoompanled b y r:ercrcnces, and 
\!ult the remniodnr luld becm •1l0nsercd by Corporate Members. 

3. The monthly bnlanec sheet nod statement of acooWlt was 
examJncd nnd approved. 

4. The ronowlng members were nominated to servo o n tho 
10'4 Council : 

President • , . . Mr. E. L. Gardiner. G6GR 
Executive Vice P resident Jllr. S. K. Lewer, 06LJ 
Uou. Se<:r:etary Mr. K. A. M. Clark, G60T 
lion. Treasurer Mr. A. J. H. Wat.on, G2YD 
H on. Editor . • • • . . Mr. E. l[, Slmmon<b, GSQH 
Rttirino .Yembtl11 ellgiblo ror rc·elect.ton :- M088rs. Cbarman 

G6CJ, Corlleld, 06CD, Farnle, GWS}'J, Hunter, 02ZQ and 
Jessup, 0 4UJ. 
• l!/•UJ l!lame1.-Moo•rs. W. E. RW!Sell, 06WP and H. W. St.acer, 
GGCX. • 

6. The principle or broadening provincial represenl.atlon on 
Councll was discussod, and U wos resolved to record that this 
princlple was nnnnimously approved. A Committee comprising 
Messrs. Oay (President), Watta (Immediate Past P resident), 
Scarr (Deputy D.B.. ror District 16)! Ru.ssell (D.R. ror Dialrlct 7) 
and Soott Farnle (D.R. ror Dis rict 10) w43 appointed to 
lovcstlgnte and report upon thesuggestlOM which llavo been made. 

The meeting closed at 8.15 p.m. 

Headquarters Address 
Durlng the past month more than 600 letters relating to 

Society nll'ailll have been deli vered. at the General Secretary's 
private addres.•. Members are 8$kod to no t.e that the address or 
tho Society fa now:-

New Ruskin House, 
28/ 30 Little nuasell Street. 

London\ W .O. l. 
)Combers who act as sl)Onsors to app leants for membership are 
kindly requested to record the above address on the application 
form if the latter bears the tempomry war-time addrCS'1 o f tho 
Society triz. 16 .Ashridgo GardeM. Palmcra Orceo, London, N.13. 

Changes of Address 
Members who chnnge their address ore reminded tho!. at least 

rour weeks must elapse before the change can become effective 
for lltJLt.KTH< despatch purposes. 
It mny surprise readers to learn that. upwar<b or 300 change_• 

a.ro recorded eat-h mouth. As every change cans for a now atencll 
members are asked to assist. Rcadquarten! by reducing to a 
minimum requests for n ch .. 'lngc. In some cases n1om~era have 
asked ror their address to be changed n do1Aln o r more times lo a 
few mootll.s. Under present eenillUOnll II Is Impossible to " keep 
time .. with such mf,id chooges. CC you nrc 011 the move ~leMC 
ee-opemte by 1tiv ng l[cadquartcflJ n perm.anent address. 
B UL.L:K'l'I SS l<>1t aftt.r du-pate/a c:o:nnot note be replaetd. 

lists of New Members 
Lala of new membem wlll, In ruture be published In Ute torm 

or 4-pnge ll•afteta and Inserted In Tua D11T,LKT1s. 'the firs t Insert 
wW be lneluded. l.ll the Jaowuy or Febrnary, 1944 !!sue. 

London Meetings 
Thlrly·ft\'O membe13 wore present to hear Mr. W. A. Scarr 

M.A .. 02WS, dlscusa " I\ruilo and it.a RctatloMhlp to Kindred 
Sciences " at the London meeting held on Ssturday, October SO, 
19431 al the lnsmution o r Electrical En~lneem. ~lC&Sn!. Cla.rlc, 
G60r . B loomfield, Stamrord, 2ALY, WllklM, G6WN1 Cullen, 
fil~\0,;•~d Reed, G2Jt,X, contributed to Iba euoscquen• 

The Chnlr WM teken by Mr. A. D. Goy, G6NF (President) and 
Mr. E. L. Gardiner, 06GR (President Elect) moved a votc of 
tbnnks to the apeakers. which WllS carried. with ncclamatiou. 

/i{r, Scarr'B paper Will be publ].gbed. in IL ru~nrc 1"'1UO Of tllll 
J'OurllJll . 

Mr. E. L. Gardlner. G60R (President Kleet) wlll open a dlaeua­
• iou on Valve Voltmetera nL the London mectln(? to be held 
on Sslurdny, November 27, al the lruilitutlon of Electrlcal 
Engineers, Savoy Place, Loudon\J w.c.2. '.l'ho mooting Will 
commence at 2.SO p.111. nnd tea wi be ser\'ed at 4 p.m. 

l.E.E. Wireless Section 
El0<>lrlcnl IIenrlng Aids wUJ be discussed by Dr. T. S. Littler, 

and Mr. O. M. R. Balble. nt the I.E.E. Wirel°"" Section meeting 
to bo held on December l at 5.3-0 p.m. Tea wW be served 
from 6 p.m. By courteisy of tho J.E.J.:.~ Soclet.y u'leio.bera arc 
invited to aLtcnd this meetl.llg. 

Technical Publications 
Mcmbe!ll are again reminded th,,t no facilities exist •I. Bead· 

quarters for obtAlnlog technical publlcaUotlJI other than the 
A.R.R. L. and Radio Bnndbooks listed In the Aug1U1t Issue or this 
J'uurnal. Conaidernble ineonvculenec Is caused by members who 
send ch.equ e1: and pojjtAI ordcn for other publlaheN boob whon 
rorwa.rdina either thelr sub&cdptlon or a.n order for American 
J>andbooka. 

Christmas Presents 
Membera, or relatives o r members, who wish to purchase Cloth 

Bound coplei> of Th• Amauur Radio Handbook nod Radio 
Tlanilbool: Supple n1<11t for Ohriatmaa presents, ara urged to Co rwnrd 
their onleni early In December. Tho price for the pair, when 
o rdered togeU1er, i.8 10.. 6<1. 

Cash Sales Department 
The Collowlng Items are now in stock :-

Membcra· Notepn1>er (new style), 100 sheets • . ss. 6d. 
~u'11~'1$'~~p ~}·~~'\: ... ,;, : : : : g:: 8:t: 
Kiiocycies to Meters Coll\'Cl31on llooklct . . . . !JI. 6d. 

All the above itcm..s wW bcscntpestrree to nny address In Great 
:Britain on receipt or remittance. Orders ror .t.:lre are deapatebod 
•ia the Ceosoralllp authorities. 

Majestic Receivers 
Intern•tlonal M:LJcsllc Radio Corporation Ltd .. 6 A.ngel Ifou.e. 

Pentonvlllo Ro•d, London, N.1, have recently prepored a very 
comprehensive book.Jet wtucll contains schematic diagrams, and 
d etailll of the most popular MnJeatlc models manufactured 
between 1930 and 19t0. '.CbL• booklet, produced at oooalderablo 
cost, i.s su pplied exclusively to ll.adlo Service E ngineers who will 
llnd It of great value In servlclng ?tlolcstlc IWltrnmenta. 

The Council has pleasure in announcing that 

R. L. SMITH ROSE 
O.Sc., Ph.D., M.1.E.E., 0 .1.C., A.R.C.S., 

( Hono~ry Member) 

will deliver a Lecture entitled 

"MEASUREMENTS IN RADIO 
EXPERIMENTAL WORK" 

~t the 

INSTITUTION OF ELECTRICAL ENGINEERS 
Savoy Place, Victoria Embankment 

London 

On SATURDAY, DECEMBER 18th, 1943 
FOLLOWING THE ANNUAL GEN ERAL MEETING 

CONVENED FOR l P.11. 
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R.S.G.B. Prisoners of War Fund 
DOSATIONS.-Thc General Seerctnrr ntknowJedgcs with thnnks, 

on be.half of Couu<'il, receii>L of donat ions from :-$\·rJndon Alt g 
JJIC.r OSC1', £1. ; J'~ . (L lhuch, Hl<S~7&5, 108. j ,V. N. C~ht, 
t.":'AlOJJ • .£1 7tt. Gd.; G. S1xmce1 GM6ItZt--6s.; J . llarrls1 2...b"l"Y, 
108.; P.H. 13. Trnslcr, 03.DV. Os.: E . .r·. Gfulsdcn, 4600, lOi;. i 
2CXC 1tnd ollloo rrtuuol•, £2; lI. A.~(. Clark , G60'1', 58.; T. E. 
llowlrv, OU'IC, i,s.; l\lrs. _A. Collins~ £2; \V, D. Gilmour, ~VB, 
Os.; l~. J. ~ferriuuu1 , 2:f'Pll , 10s.; lr. J:Sost()(•k , 6246

1
58.; };, J . 

~cuddf'r, llRS981. 4s.; c. B. St1tunnn, 2603t 5s.: (: . . l'. Sr~a.rkcs, 
2J>C'.J\ Ss. j 'IL A. Jlenti1 bf1U21 5s. ; D. T . l Uunden, GSL'l, 58. ; 
\V. LMbC)', 21)\VV, H: J . Wlttr, G6WQ, J2;;. 311.: Dlslrlrt 7 
(t:roytlonl 1ll'r IJ2Dl', £2 6s.: DL!trlcl. 4 (J,clecster) . per &605, 
£1 2s.: ll. Arnflcl<I, C3I,X. 10.<. ; $. O'Tfn~en. G2Cll. 9s. Gd. 
Rec~l.pts t o date, £938 17s. Jd. E xpeodJt ure t o d a te . !467 
17s. 9d . B alan ce In ba od as at Octo er 31st, £470 J9s. 6d. 

))OOKS.-Mr. C. If. L. };dwar~Jj, GSTI:, acknowledges, with 
thnnks, parcels of books from Messrs. J.~ . tr. Smlth, 21"\VV. 
lf. 1cec, OSUA, and 'r. (). ~facvie. G3lll. He will be • Ind to 
rec..-elvc further gifts of books which ~hould be add ressed to hi:oi 
nt ·• S11CC<lwnys,·; St . U..11rtholomcws La nt, Sudbury, Suffolk. 

What Offers 
Mr. lit J~. lllliotf., nllS•OSi has donntcd to tho Society n 

bound c..-opy of Volume JI o f 'l'he h1irelt1t ·w orltl eovcrin~ the J>eriotl 
rrom A1irll. 19H Lo March, lfll5. llClSt oile r rcccivccl 111> to 
Sovcmbcr 30, 1043, secure.s. l'rocceds of saJc to R.S.G. B. P.O. \V. 
)'1wd. 

New Book 
Wmta.P.SS FOR Y.\'lrnnr.<s (HISTORY AND 'PRACTICE). Bi' F. W. 

Klllnwni', 1).5<). (Rous). Joho Crowther: 2s. Od. 
'fhls . 4-R·pagc booklet pro,~ld.cs au int.rotlucUon to more 

comprcJ1cna1vo tli.scuss.iou.s ou the histo ry and praclloo o f r11dlo. 
'1'he story of tho J;J'()Wt.h of brondcn.sU11,z and t.be theory ncccssa.r)' 
for its u.ndcn!tandlni;: nrc orcse.nt.ed toJlether. Some LL.iteful hints 
:ue given on keeping ll rcceiv~r tn "ood or<le:r. 

It seems a. pity thaL no steps wen; taken to 1>roduoo nni.shed line 
d l1.1grnnu. The blocks were obviously mndc from the author's 
rough sketches. J .c. 

Strays 
F riend• of Svend Aogl, OZI I, will bo glnd 1.o hcAr Ul<\t he nnd 

hl.s fomUy nro ftt, :'lnd we.LI according to a, messngc received by 
Mr. J. S. Gin gell, 2AAM. 

Mr. lT. G. UolL has rollo<1ulshc<l his po•iUon as Hou. Seere!Ary 
o f the Jto 1ofonl nml ])1•1rlct llil<llb Society d 11~ to tho J>OSSlblllty 
of on inuncdla.te call·UJ) for AcUve Ser\lloc. All communications 
should, untH further notice, be~ sen t to Jllr. R . Bcardow, G3Jt''.J\ 
3 Ge:no"n Ourdeus, Chndweu. 1renua .• 

Mr. T. A. St. Johnston, GOUT, " ~onnnndnle " New llnrn 
:Wnc, Little lfaUlngbury. E ... x. seeks news o f Mr. Golkovltch 
who was a member. of the So\:ict.)' some yenrs ngo. Cnn CLD)' 
mcn1ber prO\•lde OGU'l' wJtl~ his pr~nt address? 

Jt. U. llro11dbcnt
1

2.AND, in a lelte r to 49i6, report3 reaching 
Rcnyu. nft-0.r nn exe; tin~ journey. IJe has al!M) \'lslted CttJ-.C Town1 Northern Jthodcsia. Belgln.n Congo, t .ako 'l'n.nga.nylka ana 
~nirobl. lie seud!J 73 to all who kucw him. 

Thanks 
l'./ 0. }'rnnk A. Robb. OIG'J.'){ wishes to thnnk GM2 UU, 

0650, G5MV. GOOL. G6N]', GssM. OSON nnd 1111 nf, No. 1 n.s. 
who extended hospitality to him whilst lo Englnnd recently. 

Hospitality Offered 
Mr. W. L. Jone•, 30n Klmnwl Street . llhyl, will Ix> glad to 

receive visitor& at bis shop up~to .. 6~JJ.n1. any wcckdn.y. 

Congrats 
To Sergeant ancl :urs. Fri•uk'JlScales, :2FNS, on tile sMo 

arrh·ul of 13-0ryl Anu. 

...--RELAYS-

Multiple Co nttet 
Relay L.F 

The wtde Nn1e of londex Relays 
Includes a va.rlety of 
TYPES APPROVED 

by 
M.A.P .. AIR MINISTRY 

and AD MIRALTY. 

Ask (or deUJil• ond leo(lec. SPN/ TP.. 

LONDEX LTD. 
MANUFACTURERS OF RELAYS 

Anerley Work., 207, Anerlc y Road , London , S.E.20 
'P"-: SY Denham 6258/9. 
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EXCHANGE & MART-ADVERTISEMENT RATES 
MEt\mERS ' p rivate ad ,·ertJse.ments 2d . per w of'd, 

mtnJm um 3s. TRADE ad vertJse.m ents 4d. per wont. 
mlnJmum 6 s. Box Numbers: 6 words, plos Je. TERMS: 
cash with order. All copy n od payments 10 be u.nt dJrKt 
to Advert.lseme.nt Manager e, P arrs Adve rtlslng Ltd .• 12 1 
KJnQa wo.y, London, \\' .C .2, by the 30th ol the month for 
following month's Issue. 
A LL Kr~".DS o ·•· l'RIN1'.-Scnd your enqulriea to G6llli'1, 

Castlemount, \Vorkson. 
B UG Key wanted "urgent .. by VJ-ltAKJ.- Prico etc. to 

Q \V6'rJ , .. lladio Ho use," MerU1yr, Olam. 
EXCIIA!\GE t:l5 Leitz micr<•SCOJ)C, romptet-0 In t.n..~. ror t~ 

Sf• m11l. Cnmcn•.-CHVfi'l'J, .. R.adlo J{ousc," 'llorthyrr Glam. 
FOR. SA.Cl~.-f'our t1.lu111inlum bo~<*! 61- x 6 x 4j in. with Uda, 

s li11hlly drilled. 4s. each. .<\W){la1ncr (5·pin boxed, 26s. 
Gam- Brcll NO\'OlOl\O l)'J)O •.. r .. 20$. l"crmnU 2i ln. nush 0·2 
inill1', 6i>.'i. Another (no n:une) moving coll 0·100 m1113, :?Os. 
\Ve;;t..ector tyJ)(' \\l X, boxed . Ss. J~our J>nirs phones 2,000 ohms. 
7A. 6d. CO('h. JtJvc t•errontl iotorvul vc tr:.u.ulloru\ers. one lot, 258~ 
lln)•n('s th1011lu&MJ choke, new, 10$. One double epri.ng gmm. 
mot.or (wnnts ('leaning) complete\ 108. 60 ft . Bellin~ 80 obm. 
feeder cablo, 103. Od. Duhlllcr eon<len1'er .027 Mfd., 2iiQO v test, 
tOs. ~fuins trarui. au 200/ 230" prinmrlCS-. 4v 4n C.'r . l IOv1 10s. 
each. 200v C.'f. t~ mills, 10s. 4v 4a C.'l'. 5s. 4v Sa. 200v C.'r., 
128. Gd.- && Derbyshire H.ou<l. South, ::N11r, l'he.shiro. 

FOR SA 1,E.--456 K cs cryst:d, airtight holdor. WRntc<t : 6118 
1netal tube, Nntlonnt 1'~\\'-0 o r .NP\\f.3 <Lfnl nud drive.­

W./ C)tOIL \VI J.K IX!-$0~- . Cobhnm l!all. Cobhu01, Kent. 
G6CL lnvlti..'8 members serving nl)roru1 to to.net him examples 

of Pro\•f.sl01mJ and Over1>rlntetl war ~tn.mfliS <mint, or 
u~ on covert All expNuses guamnteed.-16 Ashrldi;re Gardens, 
1.ondon, N.13. 

P'ETO·SCOTT Prosclocto.r £0. J..ot of vnh•e., oomJ>()neots, 
book&, uU :us ne"~· Got che3C b:\r®Jn.s for Xmtl.tli. No junk.­

llOx 246, l'AllftS A:oVEnT1s1so. 12 1 Klngswny,11.ondon, w .c.2. SA T,f: .--COndcosc.~, r~sist.Qrs, maln'i trnmrom1crs, valves 
battery and mains. rcctiRers, F.("s, output pens, r.Jl.T., eolla, 

nlso l::trqc vnriety or rud.io nn<l torch battencs.-l':nqui.ries try 
lladio Ser"icc Depot. Sunny CoUngo, Dounington \Voocl. 
'Vellinut.on, Shro1)S:hire. 
SAT,t;.- 01320 P,.,.elcetor, cemplctc.-Olfors McA1ss11, 

Klnmm, Criefr. 
SAJ,'R.- 'rwo WXG Weatcctors. aultnblc nol•• llmlter. 58. each. 

One instrun'ICnt. pat.tent F.\V. rccl.IOc.r. 10s. Vnl\'es: USO. 
Pen 3;;20, K'r30. :>1'13. l2SK7GT, 6Y6, P•n A4, JO;i. coch. 
9&5 AC'Orn 30s.-'Box 24iJ, PARKS _>\J)VY.111'1$1NOJ 12l Klngsway, 
Loudon. w .c.2. 
\TIANTJ-:D.-Bnck numbers ()Sl' nnd Rl1dio. nny 1987-43. 

If '11111leti11s 1Q3i-13. SX16 or slmllnr. CoU1>1ck o r tuner. 
?tteissrn•r or ~lm.llnr.-OREA\'ES', .. " 1lndmlll Cottu.ge," \Yindmlll 
1.ane, Mnrldon, nr. l)algnt.on. l>e\lon. 

W AN'fED.- Dug Key.-Pricc to 080.f, 46 Wnrbeck Road, New 
l\.(015tou, ~t:anchestcr, 10. 

WA X'.l'ED.-Ct'\thodc Jlny Oscillosr.ope nud signal ~nerntor.-:­
lteplics to D. K. GEOC:Qf. (2l3KZ), 22 Studlaud Jtoad, Hall 

Green. llirmlnghan1, 28. . 

WA)(TED.- -Ornuuunicatlon receiver; Sky Chnmplon, Sky 
Buddy or similar type. State prloe and condltlon.- 1W6it.61, 

CPI .. l'RTTlORBW, 'l'.431 :Sq1,1ndro11 , n .. C . .A.l· ... ·: }~nglnnd. 
WAKTED.-~dygt<H•O 4 4 r>in l)lll"·iu cotls. Valves: 18f>J, 

1852, Vll ISO. VR JO>. JtC.~ 0.13. C. R. 'l'u])c. Mnllorv Hv 
b ias cell . 1.1.'.ind•wltch coll turret com11letc.-GHI\', 16 K.Swlck 
Garden&, Rull!llp. Mlddx. 

W.AXTE 1).-l'rcselector, l 'e to·Scott preferred. Stnl<> price •nd 
condition. 3·•lago A.C. Amplifier. HMlI, 41~.m. PX4, 

o utpuC.. UJ2. pnrtly wired. . b'inlt o ffer £5.-CAllEkOS', 1481, 
Du1nlruton Roafl, Glasgow, \V.4 . 

\
'XTAN'l'ED.-Skyrider 1tlarine or shnllar roc..-el"er tuning range 
If orwhlch co"" ' " 5-00 Kc. Also JI.lt.O. coli., trncs J> and 1I.-w .. 252. PARllS All\'l!llT1$lNO. L21 ~-lrlq&Wil}' , London, \V.C.2. 

AN''l' l~D.-8X2il oommunlC'aUons rcf'C.i\'f'.J'. ' VouJd collcct-.­
CrJ.4.JtK 2 Cliff Ga rd~ns, .IA'Cds~ G. Phone: 6!',Qt 1. 
WANTE'D.-Zci~ lkout,a camera or slmHar.-Prico, oondition 

And details to ll.\ \"1.1ss1 OSJ>D, 00 Thurlby Road, \Vembley, 
J\llddx. 

£3 IJ.'f.'B'. R K Spellker 6 Inch oone, 6 \'Olt llclcl; dlt.l.o 1,000 oh111 
field; )farconl model 90, 2,500 ohms flcld : several F¢rrant I 

intervalvc nnd o ut.put transfom1ers 15s. cnch. 'tuning pack$ ete.. 
S.A.l}. Ll.8t.- HAkU\\' lOKR, 29 \VarwJck A venue, Crosby, Lo.ncg. 

PATENTS AND TRADE MARKS 
K ING'S Patent Agency Ltd. (ll.T. Kin~. G5TA1 Mem. Il..S.G.B., 
. Reg. Pat. A~cnt), 146• Queen Victoria Streeo, J,ondon, E.0.4. 

Handbook and Advice on Patents and Trade Marks rroo. Phone: 
City 6161. 50 )'ean' refs. . ................................................................. . . . • • : OUR FRONT COVER : • • • Q N t.he front cover o r the May lu ue we were able to Illustrate • 
: a c:ompre.hcnslve ranae or Mull•rd Valves, from the vuy : 
• large Transmitting types down t o th e smallest Recelvlnc t ypes.. • 
: Thts month the fronc: cover lllustritlon shows a represen·atlvo : 
• r-;u'tgc of Hullud Medium row.er Tr.an1mlttln1 and Rc<dtyini • 
: V a.Ives. : . . ............................•..................... 
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Quartz 
Crystals 
for Frequency Sub-standards 

TYPE B 100 
A longitud inal mode 100 kcs. cr-ys~I. iround to 
within lS cyclts of the nominal frequency and 
supplied mounted In a (i)(ed 2Tr g:i.p mount. ol the 
plu&·ln type. Temper:ature co·efficient 5 puu In 
10& per decree Centigrade change. 

PRICE, Including mount £2 : 5 : 0 

TYPE AT / l,000 
For frequency sundards operating ac 1,000 kcs. 
the AT 1.000 is recommended. The grinding and 
callbration atcuracy Is 0.01 " 0 , and the temperature 
co-efficient Is approxlm:iltely S cycles u the funda .. 
mental frequency per degree Centigrade change. 
Supplied mounted ln a fixed a ir gap mount, I j fn . In 
diameter, standard ! in. pin spacing. 

PRICE £3 : 13 : 0 

We shall be pteosed to qu~te for oll cypes of crystots 
for commercial use between che limits o( 2S and 8,000 
kitocycles. 

Supplies aviilablc against Priority Orders only. 

THE QUARTZ CRYSTAL CO., LTD. 
63 & 71, Kingston Rd., NEW MALDEN, Surrey 

Telephone : Malden 0334 

Contraetors to the 8.B.C., Admiralty, R.A.F •• Crown 
Agents lor che Colonies, etc., etc. 

The name " Celestion " 
gu arante e of qu a lity 

service. 

Litt of Bri t ish and 
Amtrir.in types will be 
sent on request. 

is a 
an d 

iii 

MORSE CODE TRAINING! 
If you wish to become a proficient W /T Operator, or, 
if you are already an operator and desire to increase 
your pr esent send ing and receiving speeds as well as to 
improve your technique, t hen apply for a copy of t he 
Candler " Book of Facts." 
Read what these Candler stud~ats say: 
A Candler student In the R.A .F. says::-.. I have Improved beyond all 
my wildest expectations, and Jn a re(ent test under R.A.F. condition• 
and supervision, I passed 100 per cer.t., sending JS w .p.m .• receiving 
ditto. I have worked entirely on my own." Ref. 7838, W . P 
A Candler ttudtnt in the ARMY ioys:-" I am stilf getting on all 
right with the course. and I flnd my receiving spce<J has Increased 
to 15 w .p.m .. and my sendinl co 18 w,p,m," Ref. 8032, R. E. G. 
A Candtcr stud~nt in the N VY says:-" Thanks ro your Course 
I passed my Horse ~xim. in the Navy with 97 per cent., and a( a 
sp-ecd varying from 18 to lO w.p.m. I am ceruin I wouid not ha¥e 
done so had it not been for your Cours&." Ref . .. 21 4, R. L. 
A Candler studtnt in th~ MERCHANT SERVICE says:- .. A few 
weeks :aso I obulned my P. M.G. Spechil Certlfic:at~. ;and I "m going 
to sea very shortly :as a 2nd Radio Officer In the· ••• ' Co." 

Re(. 7925, A. H. M. 
.A Candler studem in the A .T .C. soys:- .. Am miking fine progress. 
bein_g fasten operator in my Squadron (A.T.C.). Hi¥e also been 
accepted ;u W/ T Operator in Royal N:av·y." Re(. 8768, T. 0. 
NOTE :-When Jn London call and inspe<:t the oritinals a( tMse and 

numerous simUor leict:rs. 
In the .. BOOK OF FACTS," which will be sent FRE.E on 
request, fu11 1nforn1atlon Is elven concernlnc the subjects covered by 
all Candler Courses. 
JUN IOR Scientific Code Course for beainne r t . Te:ac:hes :all the 
necessary code funda.mcntals scientifically. 
ADVANCED High.speed Ttlegnphing for operators who want 
to inc:l'·ease their w.p.m. speed and Improve their cec.hniquc. 
TELEGRAPH Touch Type.writing for W/ T operators and 
ceneral commercial uses. 

Terms:: Cash or Monthly Payments. 

THE CANDLER SYSTEM CO. 
(Room SS) 121 Kingsway , London, W.C.2. 

Candler Systtm Co .. Otnvcr, ~lorodo, U.S.A. ( 11 ·0.) 

ELECTRADIX BARGAINS 
NEW LIST N OW READY. Regulations requ ire 
us to charge for t his. Supply is li mi ted. List sent 
post free for 6d. 

IM 0 0RTANT NOTICE: MOTORS and DYNAMOS. 
W e have acqui red a useful parcel of D.C. Motors in 
all sizes from ! h.p .. A. ~ .. ~ . ~ . t . I , It. 2, 3, 4, 5 and 6 
h.p., in 110. 220 and 440 volts. There are also a nu mber 
of A.C. Motors, single and 3-phase from t h.p. t o 3 h.p. 
Kindly specify wants and we will o ffer t he nearest, as 
no priorit y is needed on t hese machines. 

PORTABLE ELECTRIC DRILLS. 0 .C. 11 0 volts. £5 10s., A.C. 
220 volts, £7 IOs. 

SU ND RIES. 6 in. Pocket T he r mo met e rs, nlckel cue Vet. 
Type for animals, 90/ 100 deg., 1/ 6. H.H.V. Re1i1tors, glass ca.sed, 
wire ends., ·l w01us, .01, .02S, .OS, I/ · per set of J, o r 2/ 6 per doz. 
S creened Mlk• C able . flvrible sheith, single core, 1/ 2 per yard. 
Multiple C.onnec-tion S trips of soldering tags:, telephone typ,e 
moulded mounting, In 25, SO. 75 or 100 wuts, u l / 6 , ) / .. , 3/ 6 :and 4/ · 
e01ch. G:P.o . P h.111, 21 .. each. Me nto r Battery Indicators, 
thermal cype slgnil light, rhcrmil type lt in. diaJ Rush panel, 
6 volt and 12 volt, Sf·· Sma ll S o lenoids, " Geml " 6 volts I J 
amps .. Iron plunger, 6/ 6. Oldha mt Miners' La mps , all-meul. 
for accumulator or dry cell. 7/6. -4.wa y C.ords, long; suit mikes of 
hind com phones, 2/ ·· El~ctric Counters ..to 10,000 revs .. G.P.O,, 
5/ 6. COVERS. Lltht meul vendl01tc:d covers lor te.u bo:irds. 
resistances, chargers. etc .. special arch 1hape to conuin 6J in. x S In., 
with cerminotl cover extension, 3/ .. , pona.ce 6d. 

For othet bor&oins see pr~ious odYtrriscments. 

E LECTRADI X RADIOS 
214 Queenstown Road, Battersea, London, s. w.s 

Telephone: Mocoufay 215'9 



electror1ic =---
R3.d3r lS ~ ~ethod of tr~n..!lattl1~; u\tra-htth­
rrequency r3-d10 ·~ves to 3ft ObJt-l ~hlCh re( l ~c\~ 
the • 3VI b3ck to its source The t1 ce re~u1red 
tor t he r ou~d tr1p from the transa1tter to the 
obJec t and bock to the receiver lS t he ~t~sure 
of the d1St3nce to tht obJ~Ct. Tl'le d1rect?on is 
1stJbl1shed throu&}l t~ cse of d1rect1onal ~we 

tran.ss1ss1on. 
H1~h transmitter ~o.-e~ i• CS$ent131 iD radar 

ror the ~aount or energy • h1ch is reflected is 
extreae-ly s.a3.l1 Plate vol ta~e:s are in the order 
or ttns of thO\l.~~nds of vol ts aad plate cur ren ts 
are a~ured in tens of amper es. The vacuum va lves 
u11d lft such equt~cent mus t bl c~pable or oper­
a t ing ef r1 c1ent ly and depend.:)bly ovGr long 
period• under ex tres ely heavy loads. 

High voltave. hif.h frequency . ope ration at 
absolute peak ea1ss1on .. ,b1l1ty to stand 
ao•entary over loads of .1$ cuch 31 400 .. uncoo­
d t t 1onal gu,arantee ar.a1cst ~1S$\on fa, lure CU• 
t o ias released 1nternall1 . ~re t he fea tur•s 
•h1ch .arlted E1aac valve.s as ideal tor th1• 
1aporr.ant a~pl1cation. Th•se ore so• • of t he 
reasons • h.J £1.ae ~s be•n '"Standard• in 1\adBr 
t r ansmat ters for l.he p••t nu•be r of ye~r•. Just 
on• more proor t h3l £193c va lves a re rtr$\ 1n ~,• 
aaport.a nt ne• deve l opc.ents in electronics. 

r \ 
"" '" .. ,.,\,. •. '"" l\ll\·Mc(U\l ,..:.,..,A,,.._. , .,.,... .... .... ( ....... _, ...... , , .......... 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 110
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 130
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.48462
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d530a930f330c8306e57cb30818fbc307f3092884c308f305a3001753b50cf89e350cf5ea6308267004f4e9650306b62913048305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


