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"SPEED" KEY 

Spedflcar1011 : The conu.cu are or 1·1n. solid sterllnc 
silver . A h11h crade of sprinc Is fiued and cap adjuu· 
men' Is ea.slly and accuracely c:arried out. The bue 
of th• key Is drilled fo,. 'wo .. hole screw fhcinz. The 
appear:.tnce of the lnurument Is all that C2n be desired. 
and tho metal parts are lnnrumont lacque,. f'fnlshed. 
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future. The hl1he.1t poulb1t 
quality of reproduuion wUI 
em.anate from Loudspe;aken 
bearlnc the name-

CELESTION 
Tho Foremost Na mo'" 
Sound Reprodu ctio n . 
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IT STILL HOLDS GOOD! 
A$ far back as May, 1942, a" W ireless 

W orld " test report said : 

" No object ion can be urged against the British-made Raymart 
•Speed ' key, a specimen of which has been submitted to us lor 
test. The usual flat American knob has been replaced by a taller 
one ol the British pattern, and t here Is no tendency to manipulate 
the key by methods other than those approved In this country. 
The key Is rlgidly constr ucted and Is e><tremely light In action ; 
being fi tted with heavy silver contacts It Is suitable for serious 
work, and can be recommended either lor practice purposes or 
otherwise." 

e Rlcld in construtlion. e E•trem1IJ 111111 
1n action. e Fitted with hta•J silver contacts. 
e Sultatll• tot Hrl ou1 work. 

This Raymarc. ••Speed •• Key combines all th:u 
h best In 8rlti\h and Ame..rlcan key dtsfcn. 
h wlll c1ve years or useful sel"Vlct. 

RAY MART 
HIGH N O TE BUZZER 
This h an Ideal British.made 8une,. for morst 

c::~~~~=·cas~~ry ~~b:;~~ptt~~~1~r11 ·~!~~~e~o!~ 
sllve,. contacts and works off 3 or 4t~volt dry 
battery, 

Price 21• 
(Posuc• 3d.) 

Piton. odd postage on all ordtrs volued S/ · or less. 
Send stomped. addrtssed en.,elope with all enqui11'es. 

48 HOLLOWAY HEAD, BIRMINGHAM, 
Tolophono : Midland 3254 

FOR BETTER JOINTS JN LESS TIMI 

l::iliJJ1 J 
il!Y.1"J"J~ !J~ 

The Solder Wire with 3 Cores 
of Non -corrosive Flux. 

e AvoicS. Dry )o.ints. 
e speodil7 ma ke s 
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or OxydiMd Surlaces 

e Alwa7• Correct Pro · 
portiosa of rtu. and 
Soldo.r. 

• l'lo additional n ux 
roquirod. 

e Approvod by Alr 
Muti.ttry and G.P.O. 

FREE 
''Technical Note• on 
Soldoring'' and umplo• 
aonr heo on request 
to firm• ongaoed on 
Oovornrnont Contracts. 

CELESTION LTD. MULTICORE 
SOLDERS, LTD. 

Acousticel Enginee,. 

IUNGSTON·UPON·TttAMES. SURRI 
r...,,..,..., K~- ~d·1·e 

(Suppli~ against Priority Orders only). 

Commonwealth House, 
London, w.c.1. 
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ONCE UPON A TIME 

Tm .S short t1ecow1t of tho o.nnuBI row1d of contoet.8. 
field days und other ovont.8, which wo all took BO 

much for grtmt<xl in tho days hoforo tho war., is 
addressed particulurly to tho new mombor; the active 
amateur of to·inorro'v. 

Somo woro inclined to dospieo contests, l.\<lopting 11 

slightly superior uttitudo .tow~u~s tlioso who did not 
ahn.ro thoir viow ond nltnntouuug that. 48 \VO \voro 
liconced as oicporimentors. we should not intit1 lge iu .'' 
meroly sporting ovcnt. Wo hove novor supported this 
view becaUJ!O whllo udmitting tho sporting olomont, wo 
areawuro tho't muny omotourssrJCatmuch of thoirtime. 
thought, a.nd ability in bringing their stations up to 
peak eff1c iency for thoir own particular pet contest. 
That littlo touch of adjustment continulllly mnde to a 
fussy o<!Cillator in normal hou.re of working, becomes a 
tiresome point-wasting nuieance in a contest. Mlllly 
found, t-0 their chagrin. that tho. long hours ~f con­
tinuous operation brought to light some luthorto 
unsuspected weak point ir1 their nppll!'ntua, layout, 
and evou their opcroting ability ~ . 

l'he first importt\nt compot1hvo o'•cnt of tho 
R.S.G.B. ,-ear was tho 1 · 7 Mc /s. cont-Ost hold early in 
January. " Always o eomowhat ox~l<l8h•o alTllir--f~r 
" tho top band " had its own epocial dovotoos--th1s 
event was remnrkablo for t.-ho consistently high 
standnrd of operating shown by participants. During 
1938 and 10311 contact.I were cffoctod with tho U.S.A., 
Canada a.nd North Africn. oll tho more romnrkablo 
when it is remembered that tho input power to our 
transmitters was limited to 10 watt;i. A fow of the 
woll-kno"'n " DX " men took prut, but most wore, by 
~his time thinkin11 of tho British Empire Hndio 
Union con't<lSt, fomilinrl)' known as" Boru." Th.is, 80 
far as tho Society WWI concon1od, Wl\8 tho ruuml\l" Big 
Event," rank_ing with Not.ional Field D~y in i~, wide 
appeal ond unporton~o. In essence Boru w1111 
divided into two f!eClions; Arst, o froo-for-all ovont 
which took plnco during 24 hours of ouch of lho first 
two weekends of l<'cbrunry, followed during the last 
two \vookonds by u .Jwlior lloru," \vhon po,ver wos 
limited to 25 watts. Participation in both soction~ was 
restricted to members of tho R.S.0.13. or Affiliated 
Empire Societies, tulCI only ono co'ntu.ct por station per 
band cotmted for point-&. 'rho l~mpirowo.<i d ivided into 
a number of zones. succesaful coutt>et witb each zono 
affordiog a multiplior to tho number of points gainO<I, 
bence contacts with two or throe fresh zonos townros 
tho oncl could and often did, swoop tho contestants' 
score from the mediocre to tho astronomicnl I A six 
figure group wos oxchru1god as proof of contact: ~he 
first. three figuree of whloh gavo a Readability, 
Strengtb, Tono (RS'£) report to tho station being 

workO<I while the last three wero a p01'80nal serial 
number. . 

'While tho Empire Amateurs wero busy with 
"Beru" their North American friends were prepnring 
for the Inten1ational DX Contest. Although not an 
R.S.G.B. affoir, this evout invariably procluc·od koon 
interest among Empire, llnd particulorly British Isles, 
Amateurs, Scoring :wa.s similar to ~ho ~.E.Jt.U. 
Contest with n multiplier for onch Americnn and 
Canndian numerical district worked por froqucncy 
bond. As a test of onduranco, for both operator and 
station, tl1is contest (sponsored by tho A.R.H.L.) 
easily sw-pnssod oil others, for it iovolvod 90 hours 
operation, spread over a period of eight days. 

By the end of March everyone eat back to toke 
stock at\d to invei.tigate the reason \vhy that specially 
"hotted up "transmitter juetdid not soom to got out, 
but with the lengthening days and wanner wonther 
the thoughts of most R.S.O.B. memb-Ors turnod 
tow&rds the open air nncl National Field Day. Thero 
is no doubt that N.F.D. was tho most popular single 
event of the year with tho exception of Convention 
itself. N.F.D. W88 orgacisod and run on a District 
basis each RS.G.B. District being allowed to plt1Co 
four :.Sparato st.Ations on the air ; ono on ooch of tho 
bands 1·7, 3·5, 7 and 14 Mc /a. 

Much care and co-0perativo of'.ort. "'ent into ~he 
design of suitable gear, tho orgnn1SBt1on of supplies, 
transport, tents, food (a.nd drink) and abo".o !'U tho 
selection of a good site. P o•<'er, which Wl\8 hm1t.otl to 
10 watts on l · 7 Mc /s. and 25 watts on the othor throe 
bands, had to come from eomo portable 80ureo. 'Fho 
station itself had to be honsed in a tout and a tune 
I imit was set for its erection. l i any of our mom bore, 
who, since 1939, have performed similar mru1muv!"s 
"under sterner conclitioia, hcwo romomborod with 
gratitude that early training obtaio1od during past 
National Field Dsys. 

Conventi.on and tho Show I Cnn any one or us who 
had a hand in the orga.nisntion of Convention, or who 
holpcd to staff tho Society's stand nt Olympia, over 
forget that noisy, gruelling, dusty. norvo rocking, 
thoroughly onjoyablo 10 dttys. From tho quiet 
e1nptinessoftbevasthall ~.Big BenAt~nck ll o.m. to 
tho fro.ntic pross of porspmng hum0J11ty soon to ~o 
clamouring for copies of the Guide lo Amateur Rad1'>. 
'£ho hail of qu"5tions. tochnicol, non-technical, 
sensible and a~surd, that automatic l\:Iorso mt1ehine 
which nearly drove nil Olympia" crackers," but which 
could draw a crowd quicker than a street t1Ccidont. 
Tho high-pressure salosmn11ship of enthusioetio, hot 
a.nd tired but undaunted stand attondnnts. 'fbo dis· 
ploy of QSL cards. the frantic calls to tho printer for 

(Continued on page 144) 
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MEASUREMENTS IN RADIO EXPERIMENT AL 
WORK* 

PART I 

By R . L. SMITH-ROSE, D .Sc., Ph.D., D.I .C., A.R.c.s .. M.I.E.E. 
H<>n<>rary .Member 

Abstract 

AFTER stating the desirability of conducting 
quantitative measurements in all radio experi­

mental work, the manner in which the measuring 
technique used at radio froquenc.ies has been built up 
from tho fu<ldamental electrical standards is rovie,.ed. 
A brief description is given of tho prosent position in 
tho national laboratories of this country and Amorica ; 
of the absolute electrica l standards of current, in­
ductance and resistance ; and of the practical working 
standards which are derived therefrom. 

Proceeding to measurements at radio frequencies, 
it is explained that, as a resu lt of tbe demands imposed 
by radio communication toohn.iquo, tho accurac;i. of 

I. The Role of the Amateur in Radio Development 
'fho growth of various branches of scie11ce and their 

development o.nd application to the many o.nd varied 
needs of modern civilisation, takes place \jSllnlly in a 
number of well-marked stages. In many cases it is 
true that the earliest observations of scientific phenom· 
enn a.re made by persons who are studying the 
subject concerned for its own intrinsic interest; these 
persons are frequently, if not usually, entirely dis­
interested in their work from the economic standpoint 
of the professional, and are thus usually designated 
by the term" amateur." In such sciences as nstronomy 
and meteorology the amateur observer bns played a 
very importac1t part in building up the structure upon 
which our present-day knowledge is bnsod. The early 
history of radio conununicntion h~ provided ooother 
example of . the mam1er in whioh the worker who 
pursues tre subject from the standpoint of a bobby 
rather than a profession, can materially contribute to 
the progress of a science before and during its applica­
t ion to prMtical onds. I do not propose, however, to 
attempt hore to enumerate the occasions on which 
tt>o work of the radio amateur has boon found to be 
in tbe forefront of the advance of communications 
technique; it is perhaps sufficient to state that in the 
present war the applications of radio in vario4s forms 
have boon so importo.ot nm' so widespread 118 to make 
those responsible griiteful for the services of all those 
who bad any tocbnical knowledge or skill, wh.icb cou'ld 
be immediately nppliocl to Service requirements. THE 
BuLt.ETCN ofyonr Society records in its pages the very 
full extent to which the services of its members are 
being m.ilised by the country at tho rre..'lent time. 

If, however, the non-profoasional radio experi­
menter is to retain somo modicum of ntiljt~ in a 
sphere in which technical application is advancing 
wpidl~ in a very complicated manner, it is essential 
that he shall pursue h.is subject in a systematic way, 
rather thun dabble in e>.1'eriments in a haphazard 
manner. It bas become a platitude that the knowledge 
of a soience only becomes clear and de6nite wbon the 
relevaat quantities concerned can be measured and 
the results expressed in numbers. By this, I do not 
mean tbnt intricate and complicated measurements 
are essential before noy advance can be made, but it 
is necessary, if only for tho retention of individual 
interest. that programmes of ei..-periments shall be 
planned in advance. that npparatus for measurement 

• :Read befor• the Society at a meeUng held on Dee. l Sth, 1948, ae 
tllo InsmuUon of Eloctrlcal Englneera, London. 

meaa1;tremo'?-t of fi:equency itself is very much higher 
than is attainable lll any other branch of the olectrical 
or radio fields. With the possible exception of current 
and voltage, all measurements at radio frequencies, 
such as power. impedance, reactan.co, resistance and 
field-strength, are made by reference to direct current 
or low frequency standards. 

Some examples of the application of meaaurements 
at radio frequoncies are described in Part II. The 
first concerns the effoot of the electrical properties of 
the earth on electric waves travelling over the surface 
or reflected from it; while the sooond relates an experi­
ence resulting from systematic me11Surements in radio 
direction-finding. 

be. constructed or obtained, that proper and system­
at10 rooords be kept of the results, and finally that 
these be studied and analysed to extract from them 
the utmost information which it is useful to obtain. 
Very simple menaurements sometimes lead to very 
useful results, nod there must be many cases of 
amateur meteorologists and astronomers who have 
kept quite simple but accurate records of the natural 
phenomena they observe, and from them h1we deduced 
results which are a de6nite contribution to the sum 
total of our know ledge. In the field of radio, some of 
the work may be beyond the capabilities and resources 
of~ single worker, but there is usually ample oppor­
tw:uty for te1un work and tho sharing of duties nnd 
responsibilities. 

In tho following. ;iectio!1s of this lecture, I propose 
to outluto the bnsw which u.ndcrhes modern radio 
measuring techuiq ue and then to refer to a few 
applications of such measurements. In view of the 
fact that very few radio merururements can be referred 
directly to au absolute stnodnrd, it has boon necessary 
to build these up from the fundamental electrical 
standards, and a brief review of these is given in the 
next section. 

II. Electrical Standards 
Wireless enginoering or rndio physics is an applica­

tion of a certain branch of electricity to communica­
tion between points not directly connected by a 
mate.rial condi.ctor. 'l'his communiciition is effected 
by meallS of eloctromagnetio waves, and it is thus 
clear from tlio start that any moas1u-cments we make 
will be dependent upon those which form the funda­
mental standards of electricity nud magnetism. In 
setting up such stnndards, tbe nim is to measure all 
electrical qunotities in terms of tbe three direct fundu­
mentnl standards of mass, length, o.nd time. This can 
be done with tbe aid of cert1>in gonernlL..ations with 
which "'e nre fo.milinr under the nl\mes of Ohm's la\v, 
Faraday's law of induction, Ampere's la\V of the 
mechnnicul forces between currents, and the law of 
the conservation of energy. An Inter national Confer ­
ence, held. in London in 1908, agreed to adopt funda­
mental eleotricnl un,its based upon the absolute 
system obtained from the centimetre, grnmm.e nnd 
second as tho units of length, mass, nud time ; and 
since tha.t time tho ~arious national stnndnrdising 
laboratories have carried out a great deal of experi­
mental work in order to determine the wilts of this 
system with high precision. 
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(a) Absolute Electrical Standards 
The ro&li81\tion of ooo such stMdatd ia thnt of 

induoto.nce, sin.co tho mutual inductance botwoon two 
coils, oooh of tho singlo·layor solenoid typo wound on 
a rigid cylindrical formor, c•ttn bo calculated with high 
procisioll from thoir dimensions. At tho National 
Phys.ical Laboratory tho coils aro wound on cylinders 
turned from statuary mtlfblo, which bas an oxtremoly 
small tcmpcrnturo cocflicicnt of oxpall8ion of about 
5 x 10"4 per •c. Tho wire is wound wider tension in 
holizal grooves tumod on tho cylindrical surface. At 
the United Sttttos Xational BW"Oau of Standards tbo 
solenoid is used as a standard of self-inductance. which 
may be regarded 68 ll spcciol caoo in which lho samo 
coil is lli!Od 1\8 both primnry and secondary. Tbe 
present U.S. standard consists of o solenoid of wire 
wound in 11 groovo cut in tho surface of(• hoavy-wallecl 
glass cylinder l20 cm. long and 36 cm. in diameter. 
The most recent investii;ations on such inductance 
st.andnrcls conduct«I at tho N.P.L. lll\ve sho""' that 
the valuos of inductmwo mOOI1urcd olootrieaUy are 
consistent with tho valuos calculatod from tho linear 
dimensions to somo fivC> parts in a million, which is 
about tho estimated error. 

A stnndord of Qttrront i8 dorivod from a measure of 
tbe mechnnical forco botwoon two conxiol circular 
coils, connootod 111 scrios so thnt each corri()S tho f!Jlmo 
current. Ono coil is suapondod from· a<L nrm of o 
p.rocision bnlnnco so thnt it hongs centrally i11sido tho 
other, wh id1 is 11xotl to tho bu.so of tho bohuico. Such 
a current b11lt1nco wll8 lirst ostahlishoo 118 11 workl11g 
stonclntd nt tho N.l?.T,. nhout forty ;i.eura ngo, and 
it was roc:onstructod in J 035; with it.a aid tho unit of 
current onn bo rnonsuroc:I with o. cor·tointy of bettor 
than 20 pnrts in a million. A current bnlanco of 
different form nnd construction 11-0t up in tho Nn•iona l 
Bureau of l>tandnrc.ls has given comparntivo rosults 
which ~roe wit'• this oocurlWy. 

An indiroct stondard of rosistanco can bo obtoincd 
by a. method which makes use of Faradoy's Jaw of the 
inductonco of nu olO<'tromotivo fol'<'o in an nrmoture 
rotating in a mngnolic field. 'l'ho Lorenz m11ebine of 
this typo which is sot up nt tho N.P.L. is ossontinlly 
nn air-cored homopelar dynamo, in which tho armature 
is virtunlly n strnight conductor rotoling ot constant 
speed in the uniform mognot ic 11old provided by two 
coaxial coils. All tho roquirod quantities can be 
calculated from tho linonr dimensions of the system 
and a meosurement of the timo of rotation of the 
armature. Tho e.m.f. gonorllt.cd by this maehine is 
proportional to tho current in tho magnetising coils: 
and tho ratio of thceo quMtitios thus provides an 
indirect standard of l'OCliatnnco. • By this nnd other 
methods, tho unit o'C rosistonco is considered to havo 
boon estahlisbecl to nn iwcuracy of ± 10 ports in n 
million. 

An nltomativC> mothod of arri,·ing at resistance 
measurement is obtained by tho use of sine.wove 
alternating curnmt ond constant inductnnce. If a 
mutual inductance J1.f is ult-Od as an ai r-cored t rans. 
former. tho o.m.f. in tho socondary induced by a 
currer\t I in tho primnry is givon 'by the relation 

E= jllf~>l (I) 
whore oo is 2 1t x t f10 froquonoy of tho cu,rront. 

If th is o.m.f. is bnlnncod agnlnst tho voltngo across 
n resistnnco ll currying tho current I, t.hon wo havo 
tho relation 

R = jMoo (2) 
Tho 81\mo principlos moy obviously be npplied to sol f. 

inductors, provid.od wo can distinguiah botwoon the 
inductive potootinl dlfforonco and tho rosiativo one ; 
in such a CNie wo cru\ ostabliah tho rotation 

R = jL oo (3) 
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which leads to our expressing rosiatanco and rooetance 
in tenns of tho aamo W'lit. 

Capacitive ronctance ca.n ho dealt with in tho anmo 
way, nnd we can establish tho relntion 

R = -1· I 
() ;;.. (4) 

which serves to defino and fu: the unit of capacitance. 
The measurement of frequency which is involved 

in each of tho relations (1) to (4) is doe.It with in 
Section m (a) below. 

(b) Practical Electrical Standards 
The absolute system of mensuromont dosoribecl 

above requires the construction of no permonont 
electrical standards, but it is clear thot such methods 
are quite unsuitable for overyda.y moasu.remonts or 

fl&. I. 
Electrodynamic Ammeter (or alternJ.t1n1 currenu suutsted by 

flemln1 .. 

oven for the comparisons of the absolute units in the 
different laboratories. R onco convenient p rnoticol 
standards of reference hnve boon developed in tho 
form of (i) a fixed and vory stnblo resistance coil, and 
(ii) a primary coll which, on open ci.reuit, g ives M 
e.m.f. that can bo relied upon to a high precision. 
Standnrd resisto?s, which are au itnblo for everyday 
industrial work os well M for fundamor1tal standardis· 
ing work, are made of ma.nganin, a. material d iscovorod 
in America some forty years ngo, ru1d h1wing tho very 
doeirllble property that both it.a tornporllture ooollloiont 
of resistance aud its thermo·e.m.f. ognin11t copper nro 
exceedingly amall Such resistance coils nro of oon· 
veniout valu011 in tho range I to JOO ohma, and whoo 
protected from the atmosphere by immersion in oil, 
prove to be moosurnble nnd stablo to no accuracy 
previously unknown. 

The standard coll ns o practical stondnrd of poten· 
tial difference is of comporablo importnnco to the 



132 

manganin resistanco standard and the modem cell is 
a development of the original Weston cndmium type. 
In exp,eriments at the N.P.L. cella made with specially 
purilicd materials, hermetico.lly sealed and kept at 
approxin1atoly constant temperature, have remained 
conatant to better than ten parts in a million over a 
period of .ton to twelve years. The cells mode in 
various laboratories a.re a.pt to differ in e.m.f., ao that 
they m\1st be calibrated by reference to some other 
standard, but once so calibrated, they satisfy all 
ordinary needs. 

Both stando.rd resistors and standard cells are 
sufficiently stnble in value to warrant comparative 
mensur~.inents with nn nccuracy of one po.rt in a 
million. and they aro eminently satisfactory for 
practical experinlental and industrial purposes. The 
two standards servo for the direct measurement of 
resistance and voltage. Current and power o.ro then 
obtained by single deri,•ed mell.'lurements that are too 
well known to need description. 

It is not proposed bore to consider the application 
of the abovo direct.cw-rent struide.rds to ulterno.ting 
current measurements at low or power frequencies, 

C111cu1T OF RLTERNATING CIJRRENr 
8D/VG MEASURED. 
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radio communication technique demands a still 
greater accuracy ; nnd the piozo-electric oscillator 
was developed more or less simultaneously in various 
laboratories nil over the world. 1'he vibrating steel 
fork was in effect replaced by o. vibrating rod, plate or 
ring of quartz nnd its lower tempornture coeffkient 
led to correspondingly greater ll.CCuracy. Most 
national laboratories and all tho large organi.sn.tions 
concerned \vith ro.clio-communico.tion now po88e8S 
frequency stJ>ndards giving an accuracy of the or4er 
of Ot\e po.rt in I 0'. So accurate have theso standards 
proved, that in nddition to their use for eloctrical 
pu.rpoaes thoy ru-o now used by the observatories as 
standard clocks. The quo.rtr.o frequency standard has 
indeed renehed o. degroe of precision that is far o.heo.Cl 
of tht\t of any other electrical standard, and the 
accuracy ntto.inable in frequency measurement is very 
much higher than is possible in any other branch of 
radio toohnique. Moreover, by ro.clio transmission., 
standard frequencies are ea.~ily made available in 
every lo.bomtory in tho world. fmd in some countries 
o. daily service of such trnnsmission is provided. 

In view of the fnet that (> lecture on " F'requenoy 

CIRCUIT 01' DIRCCT CURRENr 
FOR CALl~RTION~ 

fl&. 2. 
Sketch of t.hermal :alr·compenuting ammeter for r:i.dlo frequencies. 

but to proce<'.d in the succeeding section to consider 
the possibilities of meo.suremont at ri\dio frequencies. 
Those who desire further details of tbe fundamental 
basis of olectrical standards may bo referred to un 
excellent review of this subject by L. Hartshorn,1 
pu blishod in Docem ber , l 9-i2. 

Ill. Measurements at Radio Fre quencie• 
(o) Frequency 

The frequency of an alternating current, defined as 
the number of cycles or alternations which take place 
in unit time, is one of the absolute electrical standards 
commou to all branches of olectrical engineering 
from the low frequencies of the power engineer to 
tho highest used in the modem applications of r adio 
toohnique. The rotating earth is tho ultimate standard 
of frequency and time, and is unique in thnt it is 
available to all who desire to use it, although in effect 
this use is limited 'to astronomical observatories. The 
tinle signals distributed by such observatories enable 
succossivo twenty.four hour intervals to be m easured 
to o.n accuracy of a few milli·soconds by modem 
recording technique. 

'l'he practical standard of frequency is, however, o. 
mecha.nico.I vibrator such as a tuning fork or crystal, 
ele<-trically maintained under carefully c.ont.rolled 
conditions of temperature nnd pressure. The valve. 
maintaining tuni1)g fork, or igioo.lly invented by Eccles, 
was developed by Dye at the N.P.L. into a precision 
frequency standard having an accuracy of one part 
in 107 over long periods. While this accuracy is quite 
sufficient for all absolute electricnl measurements, 

Measurement " wns given boforo the Society by H . V. 
Griffiths' o.s recently B8 1942, I do not propose to 
pursue the s11bjoot further hero. Refenmco may also 
be made to o. puper by J. E. Thwaites and 1''. J. M. 
Laver, 3 surveying the application of frequency measu r· 
ing techn.ique to telecommunication, particularly 
from the •tandpoint of the Post Office. In another 
recent publication, L. Essen' has described the im· 
1>rovements made in the toohnique of frequency 
mel\>lurement at the National Physical Laboratory. 
I t is sho,vn th"t frequencies below 30 Mc/s. are com. 
pared directly with a signal obtained from osoillators 
controlled by the st1>ndard, und the accuracy of the 
measnroment is lini ited only by that of tho stancmrd. 
which is ± 2 parts in 10' if the primary quartz clock 
of t he Laboratory is used. Frequencies above 30 ll1c/s. 
and up to at least 2,000 Mc/ s. are compared with 
harmonics of an· uncontrolled oscillator, of' which the 
frequency ia less than 30 Mo/a. and is measured by 
the direct method'. In this case the accuracy is 
governed by the stability of this oscillator during the 
measurement nnd is of the order of 1 part in 10'. 

As the 1>uthor h1>s 1>lready pointed out elsewhere," 
the accuracy with whiol• wavelength cnn be measured 
ia mucl> less than that of the frequency determination 
referred to in this section, sinco our knowledge of the 
precise velocity of electric waves under various con. 
ditions is uncerto..iu to 1>t least 100 p1>rts in o. million. 
(b) Current 

Although most of the methods used for the measure­
ment of current or power at radio frequenc ies depend 
upon the hooting effect resulting from the passage of 
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the current through a piece of resistance wire, various 
attempts have boon made from time to time to 
o.qtablisl1 an absolute standard of current. 'fhus 
J. A. Fleming• used an electrodynamic type of alter­
nating current galvanometer (Fig. I), comprising a 
copper or silver cliJ<o R suspended so that it hangs 
within a coil C with the plane of the disc nt 45° to 
the plane of the coil. If the coil is trnver.;ed by an 
alternating current, a current i.~ induced in the disc 
which tends to set itself in a position with ita plane 
more nearly pnrollel with the mng-netic field of the 
latter. The theory of this suspondod disc dynruno­
meter has been given by G. )V. Pierce, who has shown 
that the torque to wltich the suspended diAf: is subject 
is proportionnl to the square of tl'e current and to the 
square of the frequency. In a more modern form of 
the instrument described by H. M. 'l'urncr and P. C. 
Michel,• it is shown that if the suspended d isc, or 
1unnll coil, as it was i.n this ca.'IO, is free to oscillate 
under the torqne due to the electro-magnetic field, 
tho frequency of this mochanicnl oscillntion is pro­
portional to the current Bowing i:n the primary coil ; 
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principle IUi$ been utilised in various forms since that 
date. A "ifferential form of the instrument, in which 
the a.lternating current c11n be compared directly 
with direct current waa described by J. A. Fleming 
in 1910; and this forms the basis of the modern type 
of instrument such as has boon described by 111. J. O. 
Strutt and K . S. Knoll' for measuring currents at 
frequancios up to 1,500 Mc /s. (wavelength 20 cm.). 
In this instrument (Fig. 2) two nit chambers, each 
cnrr.ving a fine wire through which current may be 
passed, are connected together with a pioce of capillary 
containing a drop of liquid as indicator. '1i'ben a 
radio -frequency current is pnssod through one wire, 
the hoot generated oattSeS the nir to expand and t11e 
water drop mov~ along the tube. If a direct current 
is passed through tho other wire, and adjusted until 
the drop returns to ita initial position, then it is known 
that the heating effects of the alternating and direct 
currents nro aqua.I, and that therefore the root-meun· 
square value of t ho mdio-frequency current is equal 
to the direct current. If the wire carrying the altern1\t­
ing current is so fine that skin effect is negligible for 

OsctLLATOF:I ME.aiSUF:llNO CIRCUIT 

Fis. 3. 
Circuit arrangement or re:actance-varlatlon method or meuurln& Impedances. 

nod. within a frequency ro.ugo of tho order of 1 to LOO 
Mc/s. per second for the instrument described by the 
above authors, the frequency of tbe mechanical 
oscillatio<i was indopondont of the frequency of the 
current being measured. The instrument was stated 
to be suitable for currents of between ono nnd five 
amperes. 

Another clynamotneter typo uf ammeter has boon 
devised by E. J3. Moullin' for dealing with currer>ts 
up to sover1tl hundred amperes at rndio frequencies. 
In th is instrument a measure is obtained of tho 
repulsive force between two pMallel cylinders arranged 
in series and carrying the current in opposite direc· 
tions; one of tho cylinders is fixed while tho other is 
free to mo've, the displncement of the latter heing 
proportional to the square of tho current and invet'S01y 
proportional to tbe d ista.nce between the centres of tho 
cylinders . . Two models of tho instrumont hnvo boon 
described capable of measuring 2 nnd 25 amperes 
respectively. Correction factors have been evaluated 
for the frequency error which arises because the 
alternating current does not di$tributo itself tmiformly 
over the cross.sections nod because tbe capacity 
between tho two c:rlinders will causo the current to 
alter along the length of tho parallel system. 

Turnine: now to methods utiJ ising the heating effect 
of a current trave.rsing n conductor, two hnvo Su.rvivod 
the test of time nod long experience ; one of these 
utilises an air thermometer principle nnd is suitable 
for laborator)' standardisation work. while the other 
is more suitable for practical everyday measurements. 
Tbe use of a typo of nir tbonnometer for measuring 
the hoatin.g offoct of a wire carryinp- o.u el0<:tric current 
seems to have originated aa long ago as 1827, and the 

the froquoncy in use. then wo hnvo a morut3 of referring 
the radio-frequency cu .. rent directly to our direct­
current standard. In this way, Strutt and Knoll have 
measured currents of a few milliamperes to an aecuracy 
of a fe,v per cent. at frequencies up to 1,500 Mc fa. 
(wavelength 20 cm.). 

Such a method as thnt just described is very suitable 
for standardising purposes, and may bo used for 
calibrating the more practical type of instrument 
which makes use of a thermo-electric conversion of 
the radio.frequency current to a direct.current e.m.f. 
l'ho thermo.ammeter and the more versatile vacuum 
thormojunction unit nre too well known to need more 
than a b1·ief reference here, since they have pQSSOd 
through all ~ho stages o( development leading to 
commercial production. In its modern form the 
thormo-couplo is sopnratcd electrically from the 
heater wire b)' a. suitable bend of insulating material, 
whilr:> for very high-frequency working, it is desirable 
that the heater lends sha.11 be short and straight to 
avoid undesirnblo reactnnco effect.a, and it is usual to 
mount the wbole assembly in a very small evMuated 
envelope similar to thnt forming the acorn valve. 
Certain precautions are necessary when calibrating 
such thenno·electric instruments, chiefly from the 
sto.ndpoint of o.nsttring thnt tho same current is passing 
through the standard i.nstniment and that under test. 

Purther details on the various methods a''ailnble for 
measuring current at rndio frequencies will be found in 
a review ofptogress by T. I. Jonos, •published in 1938. 

(c) Voltage and Power Measure ment 
:Measurements of current and voltage at radio 

frequencies nre very much interlinked, since if a 
current is passed through a non-inductive resistance 
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or a rooctanco or known value, tho resulting volt.ago 
BAlroSll tho component can ho deduced, and vi~ t1erM1. 
Tho proporti08 or tho resistance or rooct.anco at tho 
frequoncy in USO 1nlU!t ho measured by BOmo indo· 
pondent method such RS that to ho described in tho 
nel<t. llOCtion. While certain electrostatic types of 
instruments for moo.suring alternating volt.ag08 may 
bo roforrod directly to a d.c. calibration, tho more 
usual t)'poa of vnlvo voltmeters, whether of laboratory 
or commcrciol pnttorn, rely upon o. calibration by 
moans of cu rrent or upon a k1\o,vn behaviour between 
high and low froquoocy conditions. 

If tho roaiattrnco uaecl in tho current-me!llmring 
do,,ico is known at the frequency iii use, thon tho 
power being diJ1Sipatod therein can bo moosm'Od, 1u1d 
this 1trrnngomont constitutes one of tho mothods of 
estimating surh power. In many casos it i.8 moro 
usoful to mcll.!Juro the power either rudintod from n 
tren..mitter under normal operation or injected into 
a rocciver whcu odjust«l to give a normal signnl out· 
put. Hero tho roquisito quantity can bo evaluated 
from a field-stronltlh measuring technique, which hos 
been d<',·oloped to n considerable dogroo at tho 
Nationul l'hysirnl Luboratory or rocent yos:u·3, and 
nn applicntion of which "ill be described in soction tv. 
(d) Impedance, Resistance and Reactance 

Tho 1no1111111·omont of goneraliscd impodoncos and 
of thoir compono1tts, resL~tanco nnd 1-enctnnC'o. 11t 
rndio frocruoncios, coils for a teohniquo which cnn 
bocomo inoroMingly complicntod as the froquoncy is 
ruisod. In ndd ition to direct methods. involving tho 
ruOMuromont of cur1·011t nud vo ltage rolntionshipe, 
thoro nro two gonoml mothods of moMuring im1>od· 
ances which mny bo clossed as bridge and f'O&Onanco 
mothods. 

T ho principles o f l110 Wheatstone bridge network 
may bo adopted l-0 alternating cutTents at high 
freq11oncios. by usinir nrrnngomeots in which tho nnn 
containing tho tmkno\\·n impodance is balanced by 
tho odjustmont of " ,-ariablo and kno\\'ll ronctnnco. 
positive or neguti,·e. in series or in pnrnllel, with u 
vnriahlo non·in<lurtivo rcsistnnce. Special cnro is 
necC1lSl\ry in tho r ho1co or the ratio-arms. which t1ro 
usually ll('Curutoly m1<tched impedancOl!. and nlso in 
tho screening of tho individw1l components so thot 
thoir rh~rnotoristic values o.ro kno\\:n o~ t!'o wo1·ki11g 
freq11cnc1os. Apart from such screonmg, 1t 1s nooQ88firy 
to olimit\ttto ori'Or~ d uo to tho offect of ca.pncitnncos to 
enrth. 1111d cortniu special enrth-connoction dovices 
have boon devised to ottuin tb.is objectivo. Although 
001l8idornblo progress hllil attended tho dovolopmont 
of bridge methods. tho 1w<'ompanying dinlcultios tend 
to becomo very groat at tho lughcr rodio frequoncics, 
nnd it is con100qucntly not surprising to find thnt 
methods bl\800 on different principles aro in ll80 to n 
considemble extent. 

Tbo nltornntive methods of measuring impodanco 
utili.so ~ho effect produced on a resonant circuit by 
connecling to it. dirootly or indirectly, tho component 
o r circuit undor test. The alt-eration resulting from 
this connect ion con ho measured in terms of tho change 
in current or voltngo rcsonnnco in the circuit, the 
chango irt itK rcsoiumt frequency, or tho rhnngo in 
oithor tho imluotnnco or capo.oitnnco of tho circuit 
roquired to rostoro it to its previous resonont oondi· 
tion. Whilo n il these vorieties of tcchniquo ho.vo boon 
utilised in prnctical mousuring equipment, one of tho 
simploat ond nt tho same time most aoouroto for nll 
radio frequencies up to at least 100 Mc/11. (wnvo. 
length 3 m.), is the reo.ctance-vo.riation methO<l with o. 
thermionic voltmow as tho detector of ,·oltago reson. 
ance. Equipments do'"ised at the National Physical 
Laboratory. on this principle and used for a wide 
,·arioty of ap1llicotions•• possess ad,·nntngcs in that 
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variable air conden.'i<lrs aro too only co.librnted 
standards required and that the OPQrating frequency 
remains constant during tho me68urement. 

Tho basic circuit arraug'1ment is shown in Fig 3, in 
which C is a \'ariablo and aooumtoly calibrnW<l air 
condenser with micrometer ndjustment; LR is the 
indnctanco coil, which is ttmed to rcsounnce by C; 
X is the impodnnco being mcnsured ; and V is the 
voltmoter used to indicate tho rcsonMt conditions of 
tho circuit. By adjusting tho varioblo condenser, a 
roson.nnco curve for tho c ircuit. Cl\I\ bo determined in 
terms of tho dofloctions of t he voltmotQr, these defieo. 
tioll!I being usually and convoniontly proportional to 
the squnro of tho voltngo. It can be ahown that if Oa 
nnd Ci. aro the values of tho c11p1M:i tnnce a at which 
tho ,·oltmeter deflection is hnlf that obt1•inod at 
resonance then tho cffC<'ti\·o conducumce G of tho 
circuit in paraUel with the condenser i.s given by the 
relation G = r. I (C,. _ Cb) (.5) 

whore/ is tho opcrnting frequency. 
Thus if the width or tho resonance cun·o at tho 

"balf-<leflection" position is dctonnincd, first with 
tho impedance X disconnected and then with it 
connected as shown. tho cffC<'tivo conductnnoo of X 
cnn be determined b)· rliffcrc1\cc. Tho reo.ctance 
component of X i!l obtninccl din>rtly from tho change 
in tho value of the copncitnnco of tho 001\denser for the 
two cases; the ndvantugo of u.sin11 tho voltage reson­
ance method is thus soon in tho fMt thut the reoctanco 
r equired to produce tho roaonont condition is indo­
pmident of tho conducttmco of thu circuit. It is clear 
that the impedance to be lll<'llllllrcd may hnvo e ither 
n positive or negative rcndllllCO, a1ul thtit all tho 
rncuaUJ'Cmcnts are made nt n sin11lo frequency and if, 
118 is often the case. it is l'l'((U ired lo know tho power 
factor of tho impodnnce, then tho frequency is not 
invoked in the measurement of this quantity. 

The equipment developed ru1d llllCd on the above 
prin41iples is described in dotoil clBOwhcre. ••and it has 
found widespread applicatimt for 1.ho determination of 
tho properties of dielectric materials, mado up as 
fltnndard sample11 for uso in r• •pociul condnusor, and 
for mct\., urmg tho ehnmotoru1t1~8 01 r6d10 frequency 
cables at frequencies up to I 00 '}.'f/ cs. 

For further details on both tho principles and 
appllratus involved in tho mc68urcmol\t of impednncea 
o f oil types tho render 11\f\y bo roforrnd to a recently 
pu l.Jlishcd book by L. Hartshorn." 

(e) Field strength 
An important factor in rodio commw:Ucntions tech. 

rtique is that of field-st rongth nnd tho measurement 
of this quantity is required in connection with the 
R88eSSIUCnt Of the radint-0c:J powl'r Of tnUISllUttors, and 
tho seu.'liti,;ty of receivers, as well as in tho study of 
t ho eff'ecti,·c gain of aerinl systl'lll8 and tho attenuation 
of wa\'es propagated along tho on.rt h 's surfo.co or 
through the atmosphero. 'l'he ~ntiol principle of a 
field-strength measuring equipment is tho.t an aerial 
of effective height " h " is el<poscd to the field "E " 
to bo meo;mrod, and the resulting olcctromotive force 
• ( = H X h) is mensurotl by 1.• su itable rece iver used 
t\S. a voltmeter. It is usunl to r111ibrllto su~h 1ut equip. 
ment by injecting a Aimilar !mown voltllge from n 
local ge11et'C1tor, either by •• mo1111t11•od current througl1 
a rcsistn1UJe included in tho nori(ll c ircuit, or by the 
aid of a mut~al inductance. .Cn either cu.wit is seen 
that tho moo.~UJ'Cmcnt of f>eld·strcngth essentially 
depends upon thedetenninotion of o. quo.ntity, current, 
voltnge or power, which may ho referred to its own 
standard on the lines alroody descr ibed. The effective 
h'1ight of tho receiving oorial is sometimes a somewhat 
obscure quantity to dct.enniite. hut there are certain 

(Continued on page 144) 
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METHODS OF POWER AMPLIFICATION 
EXPLAINED 

By R. G. KJTOHENN, Grad.I.E.E., Assoc.Brit.I.R.E. (G3SK) 

THIS article is presented with the object of giving 
a clear description .of the principles and applica­
tions of tho various classes of power amplification 

in current use. The three main types of amplification 
are described as Oku11 A, Ola8s B, and OlaB• O. Modes 
of operation intermediate between Class A and Class B 
a.re also usod . 

Class A 
A Olallll A amplifier is, by definition, one in which 

anode current flows for 360° of the input cycle (Fig. 1). 
Tb.at is to say, the input voltage cycle A·B·C·D·E 
causes asimilar current cycle F-G-H·J -K in the anode 
circuit. To obtain this condition, a poi11t P is chosen 
as the fixed gtid biM, so that equal grid voltage 
excursions above and below this point produce equal 
anode current variations above and below the no· 
signal current Q. The part of the IieEg characteristic 
in use under these conditions is x. Y .z, which portion 
should be as straight as possiblo in order to nvoid 
second and third harmonic distortion. 

It will be noticed thnt when no signal is applied to 
the grid, a steady current of value Q flows in the anode 
circuit. This current obviously contributes nothing 
to the signal output, and represents a continuous 
waste of power. '!'ho power efficiency (ratio of D.C. 
input power to the anode, to A.C. power output from 
the anode load) of a Class A stage is consequently 
very low. 'l'he maximum theoretical efficiency of 
sqch a stage is 50 per cent., but this value is never 
attnined in prnctice. 

A Cio.'lS A amplifier, thecefore, is 011ly used where 
p ower outputs are amall , and low efficiency is of 
minor iylportanco. It is the " standard " tyPe used 
in broadcast receivers employing audio triodes or 
pentodos where the power output <lees not exceed 
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Flg. '· \\\usu·ate.s triode " Cius A •• operation. 

2-3 watts. Lnrger power outputs may be obtained 
by using two similar vnlves in Class A push·pllll, 
nlthough the efficiency still remains low. Tho Class 
A ty.l?.e of amplifier is not used for R.F. power 
amplification because of its low efficiency. 

Class B 
Tho definition states that a 0"14811 B amplifier is 

one in which anode current flows for only slightly 
more than 180° of the input cycle of voltage. In 
e"plana.tion of this, it is helpful to consider Fig. 2. 

Again, I 0 reprosents anodo current, E g grid volts, 

Fie. 2. 
Illustrates triode "Clan B .. opt.ration. 

and the smnll curve the Eg-I~ characteristic. (lg 
represents grid current.) It will be noticed that (a) 
the input voltage has to be considerably greater than 
in the case of Class A; (b) the static value of grid bias 
is more negative, and (o) the no-signal anode current 
is almost zero. Tho input signal, although " biased· 
bo.ck," is still sufficiently large to cause the grid to 
run positive wi.th respect to the cathode during 
positive half.cycles, and consequently, short pulses 
of grid current ftow during such periods. 

'J.'he anode current will bo seen to consist mainly 
of a largo pulse every positive half.cycle of grid 
voltage, while during the negative ha.If-cycle, the 
already small anode current is reduced to zero. 

Now assume that the input is at r~io froquency 
ttnd it is desired to use the st.age o.s a Class B power 
amplifier. Tho circuit shown in Fig. 3 is identical to 
that which would be used for Class A am.plifier, tho 
only difference being in its op.orating conditions. 

Consider tho passage of a RF. signal through tho 
stage. Tbe signal is applied across A-B nod to the 
grid tlia. a blocking condenser Cl. Bias, sufficient 
almost to cut off the anode current when there is no 
applied signal, is appliocl to the grid by means of the 
leak R. As it is only necessary to nmplify a single 
frequency (and, perhaps, a relatively sma.11 band of 
frequencies above and below it) a resonant circuit 
ma.y bo used o.s the anode load. N O\V, if a pulse of 
energy is introduced into a. parallel resonant circuit, 
such as LC in Fig. 3, an oscillation of gradually 
decreasing amplitude will take place in that• circuit, 

baving a frequency of (~) approximately. 
2r.yL'C 
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Tho O<!Cillatioll!I will dio away at n rate determined by 
tho H.1''. rosist.ance and tho L /0 rntio of tho tWlod 
circuit. Returning to Fig. 2, when the grid voltago 
Pll3808 through the positivo hal!-cyclo A-B-C, a largo 
pulso of current A'-.B'-C' flows in the noode circuit, 
thus exciting the rosonont c ircuit J.C. and causing it 
to o8Cilloto at a frequeno~· of npproximatoly 

C~~LC) 
'J.'ho nC'gativo input holf--0yclo hB3 little effect on 

tho nnode current, but tho noxt positive half-eyclo 
E-1''-0 will produce another pulso E '-F'-0' in tho 
LC circuit. If the frequency of tho input signal is tho 
81\mo 118 thnt to which tho LC circuit is tuned, the 
second pulso wiU nrrivo at tho right instant to ll88ist 
tho momtcnnnce of tho dnmped osC'illstion al.ready 
existing in J.C (cnu.'!Cd by tho tlrs t 'pulso). Subsequent 
pulsos or anode current mnintoin n :R.F. curront in 
LC, if the !utter is tuned to tho input frequency. 
LC bchcwes as s resistive lend of L /CR ohms, and 
power moy bo drawn Crom it to food an~· desired 1.ond 
by suitablo 1>roportioning of Lt. 

Now. if a tuned circuit wcro lll!od as the anode lond 
of n triode in tho usunl woy (i.e. bctweon anode and 
H T + ) tho grid-anode capooit y of the valve would 
food book energy from tho 11nodo to the grid in such 
phnse. 08 to cnuse the stage to o8Cillato. This being 
undosm•ulo, stops must be takon to provont oscillation. 

Fie. J. 
Bu ie circuit of a neutralised .. Cius 8" or •• Cfus C " R.F. power 

.ampllner. 

Tho circuit of Fig. 3 is froquootly wiod. Tho 
?poration of su!lh a circuit is. 11.S foUows. At any 
uUltl\rlt, tho R.E. voltago at A UI equal and epposito 
to that o t B. with respect to cnthode, as the centre 
tap of L is connected to onrth (oa for as R.F. is 
concornod) by tho condonsor C3. Hence, if tho small 
vnrinblo condenser C2 is ndjustcd to have n valuo 
cquBI to thut of tho v1'tlvo c1,1pucity C11_~, two oqunl 
find opposite voltages will bo 1•Jlplied to the grid 
ono vin Ca u. nnd the other via 02. H ence the fooduack 
vollngo vi<• Ck a is cnncollod by thnt via C2, nnd 
oscillotion cnnnot take ploeo. 

Tho. eetti1~g of C2 should, thooroti.cally, not roquiro 
~hang1n~ with. a change. of operating frequency, but 
10 proot1ce, owmg to the .mporfcct contro tsp availnblo 
on tho coil. 1md stra~: roacttmcO!I in the wiring. it ht>e 
to be l'080t for oooh froquonl'y. 

Noutralising ml\y be avoided by tl10 use of Beam 
]>ewor volvos in which C,. " is r«lucod to a nogligihlo 
quontit~• by tho addition of' o spocil\lly a ligned 
" oarthod "gl'id between grid und m1ode. In tho p!U!t, 
b0i11n vower valves wero limited to comparati,•ely 
low powers. but nre now nvuiloblo to banclJe powers 
up to 20 kW, and aro roplncing neutralised triodos 
for nil applications, witb consoquont greater siinplicity 
of oporntion and officienoy. 

'fho fnct tlmt the pul'!Oll of grid current flow during 
peaks of grid ''oltnge (soo J.'ig. !?) indicntes thut tho 
provious Htugo has to ;iup1>ly porotr to B CIBSS B etago, 

R.S.G.B. BULLETIN, i\larch 194·4 

whereas volt-ago only is required to drive a Class A 
eta go. 

It will also be soon from an oxnmination of Fig. 3 
that the only return puth opon to the grid current is 
to tho cuthodo vio R tmd tho grid bias bnttory. 'rho 
voltage drop I"R across R odds to tho bottery 
volta~o n.nd ca1uies tho Arid to become oven rnoro 
negnt1vo with respect to the cathode. 

'l't10 values of the bnttory bill8, g rid Jen.k, nnd R.F. 
" drive" havo to bo chosen with this point in mind. 
Tho voltage drop I~R mny bo uvoided by substituting 
ill\ R.1'' . choke for tho grid !oak R. 

Fig. 4 shows conditions in n Cl88S B stago when I\ 
modulnlOO R.1''. signal is opplied at the grid . 'l'ho 
output contains tho modulation envelope in tho 81\me 
manner as half-wm·o roctificution. except thnt tho 
half-wnve pulses in tho anode circuit are not br,-pnseed 
oe in rectification, but oro used to excite tho ' t(uik" 
oireuit LC. Provided thnt the L /C rntio of tho tuned 
circ11it is correct ly chosen, tho runplitude of the Ji.I?. 
voltage nod current in that circuit will " follow " tho 
modulation faithfully . 

'l'ho maximwn power efficiency thoorotically 
obtninable in a Cl88S J3 eysleul is 78·54 per cent., a 
considerable improvcrnont over Class A. 'l'hia 
impro,·omeot, of courso, is duo to Uio foot that unodo 
ourront flows only in ehort pul!!CS in Class B operation. 
honco its o.voroge vnluo t8 lower than if it flowed 
continuously, as in CllUIS A. 

It will be romorn borod tht\t tho R.F. Cl1lJ!8 B 
nmplifier is only required to operate !Lt a lixocl 
froquo1\cy; hence a einglo valve with re.,«onunt anodo 
load could be omployod, making use of tho " flywhool " 
charootoristic of t he tank circuit LC. 

In audio amplilicotion, however, not ono frequency, 
but o. ba.nd of from 11pproximntoly 100 c.p.s. to 
10,000 c.p.s. has to be amplified, and every froquoncy 
in that band must rocoi\'o the same degroo of 
amplification. R onco o rcaooant circuit cannot be 
employed to " mnko up " for the loss of tho negotivo 
hult'.cycle in tho stago. A soparato valvo is u80d to 
nrnplify the negative l111lf-oyclu in the so.mo munnor 
1111 t ho positive. Thus "" nudio Clnl!S B stnge must 
btwo two vnlvEls per stogo, connected in push.pull, as 
eho,>'n in J.'ig. 5 . 

'l'ho grid bias voltt•go E• nod tho R.'f. voltage Ea 
ore odjusted to givo Clll&l 13 001ulitions in each valve, 
i.e. almost zero nnodo current. 

Assume an audio froquoncy to be appliod to tho 
primary of Tl at A-B nnd thot the secondary (C·D·E) 
1s ce1\tre tapped at D. Tho latt<U" point is fixed at 
cuthodo potential with ro8J>ect to nuclio froquc)J)cy. 

'l'he secondary winding will oxperionco veltnge 
ohongos acros.'I C nnd E, duo to tho input nt A·B, nnd 

Fis. 4. 
lllustl"atts "Class 8 •• ampllAcadon of modulued radio frequ•ncy. 
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when C is positive with respect to D, E will. be n.n 
equal amount nega.tivo with respect to D. Similarly, 
on tho next half--0yclo, C will be negative, and E 
positive, with respect to D. In other words, C-D-E 
rna.y be regarded as a " voltage soo-snw," with D 
as tho 0 pivot." 

Tl 

J 

CID 
K 

FIJ. S. 
Sulc c.ircult of•• Cf us 8 " a.udlo a.mplificr. 

Consider the conditions M tho instant when O is 
positive, and E negative, with respect to D. 'l'he grid 
bins on Vl will be reduced by tho voltage Egl, and 
tho an.ode current In I will r ise in proportion to E~l, 
and wtll flow from F to 0 through tho p rimary of tho 
output trnnaformer, to tho H.'r. battery. Tho impulse 
is communicated to the secondary of T2, and a 
current flows into the load in the dfrection K-J. 

While Egl is positive, E~2 is equally negntivo, nnd 
is ndded to the already lnrgo nogntivo grid bins on V2. 
The small residut•I nnode current is therefore reduced 
to zero but this has negligible effect in tho secondary 
'1'2. 

\Vhen E 82 bocoro.., positive dunng the next hnlf­
oycle of input signal, the bias on V2 will be ~educed. 
nnd the cttrrent I,.2 will ciso, flowing through tho 
primary of 'J.'2 in tho direction J -K . 'l'hus, nlternato 
half-cycles at the input cause similar alternate half. 
cycles in the secondary of T2 QB depicted in Fig. 6. 

As previously mentioned, tho stage bofo. re tho 
Class B unit has to supply power to the grids of Vl 
and V2 ; consequently the input transformer must 
be designed to introduce no distortion at the pen ks of 
half--0yc.les during the m.omentary flow of grid current. 

VOLTSA-6 E IA.I 

Fl1. 6. 
Currerit and voltaie rel~tlonshlp In ••Class B" suge of Flf. S. 

Class A-B 
Aa its title suggests, tho mode of operation of a 

Glass A.-B stage lies between that of Class A and 
CIMS B. By deftnition, it is a stage in which anode 
C\trront flows for more thnu f$0°, but less than 360° 
of the input cycle. It has tho advantage of greater 
power cllicioncy than Class A, but design considera­
tions of the input transformer mny not bo so stringent 
QB for Class B, if no grid current flows during the 
input cycle. 

In Class A-B, the grids may or mo.y not bo driven 
positive with respect to the co.thodes of the valves. 
(Ago.in, two vnlvos must be used, for the snme reason 
as in audio Class B .) The design of the input trans­
former depends on this factor. A lso, as each side of 
tho p rimary of the output transfotmor carries a 
different current in Class A-B, it must bo carefully 
designed, both electrically and mechanically. 

It will bo realised that in both Class B and Closs A·B 
the mean anode currents vary in proportion to tho 

131 

input signal. Ronco tho normal form of cathode bias, 
QB used in Clnss A, cannot be used, as the varying 
anode current would cause varying grid bins. E;ithor 
a. battery or. o. separate grid biM power pack is 
required. 

Class C 
A Olasa C amplifier has its anode current Bowing 

for less than 180 of the input cycle, at tho time when 
its instantaneous anode voltage is low. I ts main 
characteristics are high power output and high 
efficiency. (Tho latter can be made as high as 90 per 
cent.) However, owing to the severe distortion of the 
waveform in the amplifying process, it is onl y suitable 
for use with unmoduJMod R.F. 

Tho statio value of grid bi.1\S used is considerably in 
excess of cut-off, and may be between 1 · 5 and 3 times 
the latter figure. (As shown in Fig. 7.) 

It will be seen from the flketeh tltnt the inp1lt signal 
must ha,,e a lnrgo voltage swing, and thnt the anode 
ourrent roaches saturation point , with consequent 
severe clistort.ion of waveform, a.nd introduction of 
many harmonio components of tho original signal. 
Ft1rther, only o. smnll portion of the input positive 
half-cycle causes anode current to Bow, tho remaining 

f ig. 7. 
Ill ustrates grid voluie. grid current. and anode voltace relatlon1h1ps 

In a •• Class C •• amplifier. 

portion being below tho cut-off vo.lue of E.. Hence 
the anode current will flow for less than 180° of tho 
input cycle. 

It will bo appreciated that if tho grid bil'.\S is made 
more negative, and the drive increased to give tho 
same nnodo current pet>k value ns before, the duration 
of that peak will be less than in the original cnae, 
thus decreosi.ng the averuge value of the feed current, 
and increasing the efficiency. ' 

Grid current will Bow in pulses of abort duration 
dttring the positive peaks of inpllt s.ignnl, but the 
peaks will be comparatively large. Thus the previous 
stage tins to supply apprecinble power (more than in 
the oa.'lO of Clnss B) to a. Class C stage. 

Tho foot that bo.rmonics are produced iu a CIRSS C 
amplifier enables such a stage to be used as a frequency 
doubler, and . with leM efficiency, as a. trebler or 
quadruplet. Tlle basic circuit remains tho same as ir1 
l<'ig. 3, with the exception that tho resonant circuit 
LC is tuned to tho required output harmonic. Thus, 
if the input frequency is f kc /s., and the stage is 
required to operate as a frequency doubler, the anode 
tank circuit must be tuned to 2f kc /s. The first pulse 
of anode current cnuses the LC circuit to oscilla.te 
freely at its natural frequency, 2f, and the pulses. 
which contoin n considerable co1nponont nt a 
frequency of 2f kc /a.," keep it going.' 

Tho Class C ru:nplifior is used in stages before and 
including the modulo.tor i.n radiotelephone tra11s­
m.itters, and in o.11 stages in C.W. transmitters. Power 
amplifiers after tho modt~lator in a radiotelephone 
transmitter mUllt be of tho Class B type, us tho wave­
form of tho modulation envelope must be J,>teservod. 
A Class C amplifier would introduce distortion, as 
previously explained. 



138 

New Books 
RADIO UPKEKI' A.ND RF.PAIRS. Dy A. T. Wlt14. 237 pp., 166 

diagrams. l,itman ; 78. Gd . 
Tho afxth oditicm o f this ll<>Pular text-book-known previously 

under lbc Mile "lt.,dio Upkeep :ind Rcp.'lr8 for 4maletm ··­
provides tho service-engineer, tho mdfo mechnnic and the. 
nm.'\teur experimenter with a clea.r and np-to-·dn.to account of 
fault clearing technique. The book ls full or vruw1l)lc hlnts and 
tips not only on how to loento fnults but how to cle111 them. 
Under prc&ent comlltions, wi th SCr\tice-enginec.rs working nt high 
pr""5ure nnd with depleted stnlfs, n behoves those who underatnud 
BOmcthlng nbout. rndjo circnil6 to en·ect their ou'n repairs when­
ever J)O&llhle. 1'hl• book will help many to a chieve that end 
for it furnishes clues to the unusual"'' well ns to tho more usuni 
types of fnulta. 

Cl>a11t,cr X , •• Crnmo11hone l'iel,<-tips-Irow to Flt, Use ancl 
Service," ls entirely new. tJ10 older chapter o n plck·nos hnvlng 
becn deleted. Con•ld ernl)le AddUions and rutomtions have becu 
made t.o ChfiJ)lc r v which denliJ with the servicing or 1nalllS· 
supply cqul1>meot. 

••Radio Upkoo1> nncl Repairs" Is ea'en\lolly o p rnctlcal book 
n.nd :lS such i t deserves n pl.nee in th~. library of every prnctlcol 
rad.lo :umatcur. 

JtADro Qtll',STTONS AJ.'D ANSWF.RS. Vol. 1 : Daalc Radio. By J,. M. Squire. 86 pp., 82 lllustrotions. Pitman ; Ss. 
Self qucstlonins::, 1\S the nuthQr St.'\t.es in his prefooe, is a suen.t 

ald to lcamintt itnd it iS in th:-t s t,ylc tht1t thi$ no' " hook is written . 
The questions nre especially suitable for tho!l<l U/ T "" Wlrcl•.ss 
Moohno.ic• or Wireless operators. 

T he following list of chapters- in<liMtcs the growid covered: 
fii'.fhc J)ir-ect Current. CJrc1lJ1, : u. Mngncts nnd Elcctromngoct.s; 
l , C,cils a1111 Batteries; TV, 'the AJten mtiug Current; V, 
loductanoc, l'mnsfonners, Condcoscn ; VJ, Meters; VIr, 
'fhern1Jonic ' 111.1 ... ·cs. 

Two cxsmples. selected nt random1 wru serve to lllust.rate lhc 
lucl(l style "dopted by tbe author. 
Q. Is n.ot a pu/4ati11(1 cumut oho al! aUernatinn t Hrrtnt 1 
A. Whether n pubmUng current c.on be calJctl a.h.cnmting or 

not depends u pon tho dirooLloo of tho pubes. If the 
jrnl!l<lS 11ro nlt<>rnntlng In opposite dlrcctlowi, ths puls.•tlng 
curr.;nc. could be caUod an altorn::Ltlng current. llut If th~ 
pulses are all Ju the same dlrcctlon, tho current ls called 
uoidircctlon:tl current.. 

Q. W/111 <I<>« iM fi1.JJPrtiU>r orid ha~ a mry open mt1h' 
A . llcCl\uSe the sceonilary E'ltct rons c udtled fro1n the nnode 

lrnvc nolv A low veJodt)• rm~:l coru~o'luont. J; l). smAll r cpe.Ulntc 
flcld Is sUflicient to turn them back to the a node. 

This ill n l~>Ok mnny hnvo been walling for. We express one 
fear- It lllay be out.-of·urlnt before t his no tice nppenrs I 

ht•:<UAL OP Drn>:CT D1sc Il.ECORmxo. Dy Donald w. Aldous, 
ht.ln•t."F:., ~'.lt.S.J,\., A.$.~Ll'.E., Mem . JU;.Q.B. Bc mt<rds 
(Publishf'nl), J .. td.; price 2s. 

T.hls new pnbHe~•tiou, the Orstdcn.Ung with tllrcctdlsc recording 
to npric:\r in Great. Urlt.nin. st.nnds to t ho credit of M.r. Donald 
Aldous, well· known in n.s.o.n. drcJes for his work in connection 
with tho British Sound R""°r<llng As;ioclntlo n. 

'l'hc trnbJect o f di.sc·recordlnr; Is n& fllSC.lunUng as ltjs instructive 
Involving n knowledge of acoustics. c:JcctricaJ en1'i.necring and 
mll81MI reproduction. T he nuthor luls nttemptoo Ju tho limited 
cornp"88 o f 48 pn~ca to wver n wide nonge of subJoota, lucludiog 
R•oot<llng AmpllflonJ, Cutting·bead ooupllnflS, Equalisers, 
Microphone ond Monitor Circuit•. lJo :ilso gives n suggest.od, 
d esign, nnd oonst.n tctionnl dctnH$S, o f a wooden studlo·rccording 
console nnd dcscribrs and IUustnttcs m.ierophone positions for 
a single .s-pcnkc.r or n daooo Mnd. 

Details of llccord Illauks are given In tabulated fonn, foUowed 
by a Defects Tnblc urrnnged in o nler of d escriptive ter m. Dry-cut, 
Cror ·cut, K inky thre:1d . Orange·peel e troot, Plnno ·whlne, Swirl· 
Unee. "\Vows, nnd \\rhiskers are amons: the rno·re noveJ ao.dltlons 
to onr vocnbulnry. or pnrtlculur value to tho !iltndcnt rs n com· 
prc.hen.&Ive Jfr;tt o f over 200 Selected ReferencC:.'S, the preparation 
of which TCOect s n1uch credit upon the Author. A Ust of 16 Disc 
RcOording nnd R c·produe tion Standnrds approved by the Nntlontll 
.Assoeiatfoo of Broadcasters In America is foUo,-.,·ed by an extensive 
Glossary. 

Tho •• makc·UP ' ' or t he bookle t t-oold hRve boo-n hopro,.,.cd . 
For exnmplc. l'ni:to :I oontnins two circ uit dht":mms and three 
brief e.1ptions. '.l'hc diagram M."-Ocint()(I with t he third e.wMon 
tUTI\~ Up at. lhC t,np Q( '.f>ttg(\ 21 Cc.rtn.i H dfnJtmtns hUVQ been 
reduced so greatly AS to nHt.kc cxo..mlnntlon far from easy. These 
criticisms armrt, the student Jnterestcd In Direct Disc·lt-OCOrdlng 
wiU thank llr. Aldous rar p-r·esent:lng him with a veritable n1lno 
of uscfhl Inform.at ion. 

Due to the speed of 1>roducUon nnd t11stribution, a row prlnt-OtS 
erro1"13 nnd o mlttslons, :lA well rus scvcml eirc:ult. d ingrtuu s lips hnve 
occurred in this 1•rlntlng, buL H. is understood that an E rrnta 
nnd Addenda Sheet wlll bo sent to au who send a st.a.mped 
addJ'OSSed envelope to Lh& author, c/o ll.$.R.A., " Slrnthdoe," 
Studley .!Wi1d, Torquay. 
Il.•mo DATA CnARTS. By R . -r. JJe.11.ty, i r.A.{ etc. Tbird edition 

revised hy J. lfcQ. Sowc.rbi•, Il.A., Orad .. E.E. IUtre; 7s. Od. 
'rhis \\.'C:ll· kno wn series of Abncs, whlcli provide most o f tho 

essentll\1 tluta required In lteceive.r Dcsi_gn 1 hAa been extensively 
revised 81000 the second edition appe:ued some ye.·us ago. :Eleven or the orh;cioaJ charts have been redrawn nnd ten new ones add.cd. 
Moat or the text Is nlS<l new. 
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Tho new Charts cover:-
Nos. 6 and 6. Indnet.'l.nco, CnpacJty and Frequeoo:r (l.F. 

and Audio Ranges). 
No. 16. Chan~e or Inductance o f Coll d ue to a Comdal 

Oyllndrlcal ll<:reenica Can. 
No. 17. lncrcMc ofJlS. R<lSJstance of a Coll due ton Co:ulal 

Cyliudrle.•1 Serecolng Cnn. 
No. 22. Ctmraotcrlstle impedance o f transmission lines. 
No. 23. At..tcnuntion of 'l'ra_ns.miss.ion LJnt"S. 
No. 24. "Q "' of a Qu.vtcr-wnve RcsoM nt Line. 
N1~~ R esoount length of a Cap.'lCltr·loadod Tranaruiaaioo 

No. so. Output trongformer mtlos. 
No. 36. J..oudspeakor Dividing Networks. 

Due to p.\per rcstrlc<lon! the present cdltlon appears on t hinner 
paJ)er t hno was used for earlier editions, whilst t.ho eovcr is also 
less stout. These minor wnr·tbne Inconveniences, however . 
detract In no wny Crom the value o f thla most J)opulllr collection 
of dnta charts. 
FOUXDA"l'IOX$ O• Wnn:uu;s. By ht. c. Scroggie, D.Sc .• A.ht.I.RE. 

Four t h edition. Oonipletcly l'C\'isod. 368 pp., 221 dlagr.una. 
nllfe ; i s. tkl. 

Probably no more populnr radio book h.'UJ C\lcr bcon pubUsbcd 
in Great Uritnln than ".Poundattous o f \Vlreless.'1 'l'hc t.b:rce 
enrlier edit ions 80t tho st,.ndard by p resenting In clear and lucid 
at>"'IC, tho b.1.CJ.ic principles of rmlio.· l'he author hns now prepared 
n eo1nplctoly '°' 'IS<d edition ooverlog more r ecent devoloy,meoto. 
His J>refnocon llflthe>MtitJl l "Formuloo Is n maatcrpiece of ueldity 
and wiU lml1> to clcnr c ho. ground for the roado.r who eees 1nyster;• 
in z or 11 J 

Spnoo limitations do not pennlt a detailed nooount being given 
o f the cont.-01.1tl!, but. of cspccinl interest. are the chapters dealing 
with t.he Superhctcrocl yuc nod it. Froquency·Changer, llndJatlon 
a.nd Acrinls, n.nd Transn~lsslon J"lncs. 

Tho experimenter who Mplrcs to opcmte nn nnmteur t:rons· 
mlttlng sloLion ~rtcr the "·ar and ill not too sure of bis theory will 
f1nd thnt ' " Foundations o f \ Vlrele&S " />rovidc bot.la bl'et\d and 
Jue.a~ for his tll)petitc. lu comn1on wit 1 nll •• besl. Millers•• thl.s 
now edition w111 probably be out or priut nt on early dnte. Our 
Bd\•lcc Is " snap up a copy ns sooo o.s you see ono' '. 
PLASTICS 11' TU~ RADIO l~"l)USTl\Y. Dy E. o. Couzens, B.Se •. 

A.11 .. C.S •• und w. A. We.•m>outh, Ph.D. l'ubllshod by Hulton 
:Pn."SS; 2s. 6d., 58 pp. and 21 diagrams. 

This new Eltelronic :A'nginur-ing ~lonogrnph nppcars nt a thne 
when the attcotion of mos t nidlo cn11luoors ls being directed to 
the vn1u.c of J)lasUcs in the industry. 'rho nut.hors ~Ya t,rlbut.e to 
Ille for08lght o f t.ho!l<l Jlnn•. who reco110Js iJJll future npplleatlons. 
devoted t11no nod money to plMllcs research . Tho l\IODOP-:•Ph 
ls divided Into nve woll·doflned chapters dealing with : T, Nature 
and Types of l'ln•tics : n1~fanufncture: III, M.aoufacturod P lastic 
Products ; rv, l'1anl1nLIA ion o r Plaatics: V Electrical Prol)Crtles. 
Appendices list Cements and Solvents for Plastics, Identification 
Tests fo r l'lMtle ltnw Materials , Jlooks on Plns~les, Articles on 
Plastics. 

A useful a nd comprchcnslvo table, which occupies the centre 
pages, aives the bnsic composition o f nni· proprletArY plBStic 
n11\tc:rla l and the fo rms in which the matcrifLI is ava.if._'\bJn. A 
colourt'I froutisriece depicts examples of various pln..sUc proc.tucts. 

A 1nost. ll&Cfu book, we ll vroc.luced and olfc.rcd at a reBJSOnable 
price. J.C. 

Synthescope Side Sllps 
Deet:mlKr, H).JS, i8sue. Paue Sa. ~ 

Flg. 1- + nnd - 'firne·baso conocCUons reversed. 
Du:em™r, 1943, i11111e , Pllqe 85. 

Sc<.'Ond sentence of caJ)tion nuder Fig. Sa should read : "Note 
rejection trou11b ntabout -0·1 kc/ s." 
Februar11, lfl44, iasue. Page 121. 

Sceoncl scntenoo o f eaJ)Uon under Fig. 3 should rc"d : •• T ho 
right·hnn.d pcd.k Js tho fundnmentnl, 1.hosc from rir;ht to left arc 
2nd t.o nth hn.rmon.ics Jn ascending order." 

Forces Stamp Club 
Cnpt. J . S. l'lmP&On, lJon. Aclmlnlstrotor, "Forces Stamp 

Distributing Centro, 5 1 Uergo. Court, lfnrrow-on·the·trlll1 wishes 
to thank 1111 mumbcro who rcspond"'I to b l• npperu published In 
tho Jonuary issue. lf you have n.ny dupll<.1, tes plca.ae send t horn 
to Onpt. l'hupsou wllo lms becn d elegated by the Command 
Welfare Olllce r (A .A. Command) to o rganlS-O the free dlatrlbutlon 
of stnmps to 1!.M. }'oroos. r·······_... ...................................................... ~ 
i OUR FRONT COVER ; : . : 
• THIS month's illustr11clon show• 11nother o r che Mullud • I range or oathode~ray tubes-the ECR. 3S. ~ 
: It has 11 s.croan diam eter or approxlmuc1y 39 ... : &fvcs a ! 
: brllllant cr ace with a sm1ll spot size and hu 1 high deflection : . . i sensitivity. Useful points are that the deflec-cor plat es are i 
i brought o ut separate ly. and that the t ube Is sultabfe for : 

i asymmefrlcal deflecclon. ! 
: : . ................................................................. . 
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u tters to The Editor 
A Forel&n Lansuages Vocabulary for Radio 

Amateurs 
DIA.It S1a.-WU II ttfer<'nce to my leUer on the abo\'e oubJcct 

In tbo January lseue of Tull Blll.J.KTtS, I have to rooon:I that the 
ln!A>...,.t 1b0wn t.o date Is aoroewbat dlsappolollng. This, I think, 
Is prll1lllrily due to the lark of any dellnltc lead to mt!lllbero All 
t o what 18 actunUy re(tulre<I. 

There hove b<..,11 o number of olfen to •upply trontlnllono In 
foreign IAJ1guageo of ll• l8 of phrnsee but no member hM yet 
prO<luooll a 1181 of l'ngJlgh 11hroses llkeiy to be of WM> to tho rAdlo 
exj>erlmcnter. 

· t la n fnlrly almplc rnnttcr t.o compUo n glo"6nry o f tcchnlonl 
tcrms1 ovcrytJn.y won:ts, uuoterolil, etc., which a ro commonly 
UICd oy the trl\otrnlttlng Am1•teur, but. as L-hu obJoot. of rndlo 
cont.1cta 11 prlronrlly to eonflrm the results or expc_rl111cnU cnrr1cd 
out. 1 coo&IJcr tho voenbulary should al!O lncJudo n 118t or elmpla 
ph,....... (qu .. tlon• nnd an•wenrl whleh would bo '™'<l by the 
amnteur lo ttw eouNC of his work. 

The Ueki of cxperhneulntlon could be con,·enlently dM<led lo to 
Aix 11rouv' :-

1. Aerial system. 
:l. Traruimltltr. 
:i. Keying l)'Blem. 
~. ) l odulallon •Y•tem. 
5. llccelver. 
6. CIK!C-klnR: and me:i5UJi_nJ: eQui1mient. 

U 18 Mc:OnllnRll' 8U~t00 tbaL rrn;rnben lutereoted In l hlo 
&cl\e.me should rol"Wftn.t i.o me a mlnhoutn If.st of81nll)Je phm&Cl­
CO\'erlng ono or 111oro of t hcse groups- which t lCY coruJlder 
wo uld deal In A fnlrly odeqm1te way with the umJo.rlty o f to!to 
likely to be cnrrled out.. 111 addit1ou, If o then1 would J)rcpnro 
• UBt or t«lmlc:nl ter1ns. ek .• Ume ·would nltimate.ly bo 1avcd In 

~,':,v~~~i~~°o,:·r~on~u~1~,~~1i"~\,~~~.PoSl!lbl1U.y of nnythlug bring 
Onoo wo lmvo oompNhcnsh•e ll1ts on these lines Jt wllf bo tlmo 

enough to nrmroach forcl~n amateurs for tht•Jr co·o1)C:ratlo11. 
All ll11t.4 • h <>\1ltl bo .cnt. to tho undcralgncd, -c/o U.S.O. U. 

IleadquarteN. 
Youre faithfully. 

t:. ff. l'AOt.T()!( (04!T). 

What Constitutes a Communica t ions Type 
Receive r ? 

1)1AJ1 8rR,- 0n recieh•lng Tm: BULLlm:S for Ja11UA~0 the a ... t 
thing which tAURht. M)' e)·e WM a de8Criptlon Of";\ f our VAl\'e 
Commu11lc:ulona Rtttl\·cr."' E•r«tln2 sometbln2 !"<'ally doadl)' 
l t.umal LO paae G.S Rnd, to and behold. a atmiglu. four \'ah'tt I 

To "'" w tho point. It Is unlve'"311Y undent.ood Iha~ the 
l.6tll •• eommunkat Ion~ .. Is applied to a rffdve.r which tan. 
••hold•• a 81gual In Lhc n\08t. u.nfA\"OUnlble and advcno con· 
dltlo111 of """'ptlon. Thi• Implies a blg reserve of arnpllflcaUou. 
selectlvU )' whkh I• eonuollN and ca.n be 1nade extreme, Ir 
ncoouan1, a11d fl.Iii R:reat a. slgua.J·to·oolse·ratio as .11 JXJS81hlt. 
Ho w doce 2 B.f \' rN'Oneflo such requirements " 'Ith nu Jl. to'. 
dok'Ctor 2 I,.~·. ,.,..Ivor. ltOO<I "" his design may be t 

l my&e.lf nm n •• •tn•lght. •• entlll181.Mt, IJut I Ond tt lmrd t.o 
bt'lle,•c thnt Mr .• rohru!Qn"• olforl a1>proa<t11e• the @rlccllvlt.y of 
oven n 1lmpln l!ill llCrhet. 'l'hc circuit Jn question hns boel\ u&fflt 
by amal-Oul'll for ycm11. \Vhy Is it that no one hns dh1oovcrcd lta 
rcmarknlJle acl('(!tlvlty 1111tll now? 

If o ne I• glvon Lhe te81lOllslblliW or submitth12 a dcslJCn for the 
gu.lrlM100 of oth~nr. one~ cnthus!Mm for pralslnR Its qunllllea 
should alw•f8 be tempered by n little modesty •nd <ll•cretlon. 

lt Is uot HUUl)' nlonths Rtro ~1nce Another rceclver nppen.red In 
Tug Dtrtl.t!TIS whh a. rather n1J11le:uUnq tltle. The circuit. fu thlu. 
cue bore no Uken ... to Its alleg<d protot)'pe, namely the•• W.W. 
Slngle-Spnn ~uperhrt."" 

A jonmal Of 1uch hlRh otM1dln1t M Out ll11LL&TI!( thould 
pfClel'\·e with Jealnu:s care Its reputation ror accumto and 
\&l>'t.cHlute fnfomt:ulon and not descend to the le\·cl or ctruln 
pre-war wl1tleso ..-~kllea with their 8e1183llonal and cllll!lfenlltd 
cloJms for eaoh and C\'U)' design they produced. 

Youn faithfully. 
IA.« B. JAllll!SOS (IJ llSG7~2). 

Dgu SIR,-1 foci """'that BRS6752 """ml1u11dc ... tood the 
motive and purpol!O of my article. I~ is uudeainbly a fact thnt 
a weU tl081K:utd 1tupcrhct. will score over a strn_igbt rooclvc.r. nut, 
a.n(I I tun conndN1t. tllnt. BlU:i6i52 wlll a"n.~ with ll\O on thl• 
paint, unfortun•tel1· • ultnl)IC oomPonent8 to bullcl a •J>C••lnliM'<l 
short.-wa\'O ('()lll1nu1tloaUons Jn1pcrhct. nrc not.at present nvnllnblo 
tu opco n1nrk<!L Tho very nature of a wcH thou~ht out. 1H11:Hlrhet 
d e8htn 18 MHl'\11)' tho cxnct ndhc.rcnce to s1:iccilll'(I cornponont1t. 
That Wl\3 OIY rnotlvo in t1ub1t1i1..tln~ n dC3trfpt.lo11 or a. J}lmlA;ht 
roctlver. My 1mr1~ Wl\8 to 1uo,~it10 a prncllcnl dcelgu which 
could bo built wl h components to 00 fouud In any 'unatcur'e 
1tore. The tl'rm •• conunnnlc,.'\tions n..'"CCh·er " 11! Olr NI l know, 
Ct\D be apvlled to any rceehrer wed for conununlcnUooa 1>urpoeca, 
ant.I turely a &tm1$Cht. reeelver can '°''e a gOOd perfonu.ancc In tho 
three qn.•llllcatlon1 he mention .. l h:l"e no doubt llllll UllS6752 
and I would fnll to •gree about our dellnltioua of the "'""'II" 
1upe,thcL communJ('4t1on• rtttlve.r. but a\. least. fl\)' dcalan lt freo 
from teCODd dannot.l huer!trence. a high nolic le,·cJ and unw1nted 
~aelloo ell'cc11. 

You,.. fallhfully. 
W. G. JOUJ<!!OS (21lJ\"). 
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Electrical Guitars 
Mr. II. G. White, BRSacl'.17. G ll<>aumont !load. Acton Green, 

Chlswlck1 London. W.~. -kl Information concerning magnetic 
and tle<:uootatic plcl<·UJ)8 for e.klclrlcal srultara. Members In a 
pool lion to MSL" are Mk.td to com111unleate dlreei with Mr. \Vhlt<>. 

An article dealing with ele<lrlcal 11Ultnn would receive fa Your· 
able editorial ooosidenlion. Any olfen t 

The Mlcrotlmer 
The ~ClcroUmer, AS Its unme ouggcot8, la •n ln1lrument Int.ended 

for the convenient. tuad accuraW monsureu'uJn~ of short time 
lnl-Orvals mng!ng from ono rnllUaooond lO o no eocond. II will 
J)robably find it. greatest uso In tho develo1nnont nnd testing of 
relR)"'8, contact. brenkors. fuse.It , atrobo"eollCS, camera &butt.er 
rclerises, and 4.U kin.di of nut.omnllo trnieh ne.ry. Lc&s obvious 
nppllootlons .ore In rnensurln ~ vll!OOf!lty, hlah ncoolemtlons and 
velocities. apeed of chemical < .. 1,.,.,lnlly ••1)IO•ive) reoollous and 
Jn the calrbmUon or ra(UOIOC"t.loo a5lpOn\tu.11. The tn.strumcnt. ls 
•uitftble for opemtion by u1111klllc•l penionnel. 

'l"he principle Is thn~ " l•J'llll t'llpncllanw cond<tnl!CJ' wWcb hao 
pre,1oUily been clull'lll'<I by a hl~l1 voltage 1).0. 1uppl.y, is dis· 
cha11:ed. during lbc llmc lntervnl whleh I< l• pro"°""' to m.,..ure. 
throullh a oonstAJlt current clreul< Into a oelocted hlah .. toblllty 
preelilon condenser. The voltaac doveloptd atlOM this second 
condenser Is a fwrcli<>n of the time durhr~ which th'9 OOD!llan\ 
current flowed. and b lodJcated by a 0 .t ' . . \lfth'C VOitmeter of 
exooptlonally high input .....Utanoo, •tablli..d by lhe lntroductlOo 
of hea''Y negative feedback. T wo diodes are Included. one to 
b )'·ll'W the current, which eh•l'll<!I o r leaks through the targe 
oondemer. which Int~ bcoomC8 t110 source or power for tb-0. 
dl.schargln" current. and the ICC)Ond t-O pre\'cnt. the charge 
lntroduoetl Into t.he precision thuln.g t'<J11den.er fron\ Jeaklng out. 
oner the lnter,1a J t.o be measured hue l)ft.U(Xl • 

'fhc st.andard n\odOl ls eont roUt.itl by the mnklng or breaking ol 
Lwo pairs o f external uloetrlcol COHl•lcU1 : nn)' of tho fouroombiria· 
tlons of mt1kes and brcnks can IJC u!Ml<L H con also be operated 
•lil"C<lt lY wl tboutco1tt11cts by a 1>hoto-<:cll und vul\'c amrllflcr. Six 
mnges wttl) mnxima of I 0, 20, lOO, 200. GOO ond 1,000 rnllllsooonds 
nro J)n)Vl<IOO, Rlh.l In a ll CU!IJCS llCCUfU(')' II wltllJU ± I per cent.. 01 
rull scnle. '.rhne lntervaltl aru read tllrcctly on the four lneb long 
motor acalo which Is cullbml<'<l In n1IUlt!0001Hll. Sreeln.I clrcul!J! 
ensure an almost complete ab<!c11ce of zero drift; the slabllisln" 
A)'ltem rende,.. nccurncy totally u1mtrccte<I by any normal 
change or valve par:unctcra or lu mnlna Jtttpply voltn.ge.. Th~ 
Jnstru:mcnL ls eutirel)' self-contained, uormaUy includes no 
blltterlea, and ma}· be connected lo M)' A.C. mains aupply: a 
bl\Uery-driven model iJ a-·allnble. The nM'ter acalc con be supplltd 
with other callbr:llio111 (e.g. feel per see<>nd relAll .. \'1!eosit)") In 
caaes where the ins.trumt-nt. l.1 '~ under denned condJUons ror­
one1pe<'ial purpose. Tiie Mlerollmc r Is a productofR. K. Dundu. 
Ltd •• The Alr1)C)rt, Poruunouth. 

Radio Equipment of the late GBIX for Sale 
Mr. w. E. Ru:saell, O~WP •• im~tonea."' )!n)'ford. WOkinJ<. 

Surrey (DilMle< 7 llei>resentnilvo) acting on Instructions recetveil 
rrom the parents of U•c lnte F./Sgt. R. J. Rider. OSIX. o lfe.rs the 
following oQn.1pment for 8{ll0 :-

SO watt Aurllo Arnpllfter \U05-61'7- 00jH!f,6"s and VMl 
ontput)-£5. Tobe T:faru·Uand l'uncr with 2-465 kc/1. I.l'.'s and 
ll.F.O. oollll.-£3 JS.. <he lot. AYO Mlnt>r-£2 . .Plfco A.O./D.O. 
)let-Or- 10.. 60 wnn AuW·trn113formur- 158. 2-JO" l?hUoo 
~!lll)tlcnl fa10rg!Acd 81!0.ikcl'I! (new) "1.7(6 onch. u:r.U. Genera­
tor/Motor-Gen. 1200• lOOmA. o r 2v lnpnt-1,000v :lOrnA. 
output 30/-. S.A. f;. with lnqulrlea plcl!JIO. 

A pplications for Me mbership 
Membel'i who •po""°r appllcaUona for Corpamte YembenhiJ> 

are ~nested to Insert tlM'ir coll tlllll or JUt.S. number a!Wr 
their algnature in u,., IP.'\Ce provided on the appUcn1io11 form. 

~iltnt 1\tp 
Mrs. L. E. HUTCHINCS. VK3HM 

Au"trnll:u1 Amateur Uadlo hu autrercd A aevc:re loss 
In the death nf Mrs. L. tJ. Hutchln1<0, VKSt!ll. o f Calla· 
wruldtl, Victorin, Australln. Au octh•u amilteur since 1931 
(during which i·onr she b<lcnrno the tlrgt ovenw::111 lady 
member o r tho lt.S.O. ll.). Mrs. lfotchlnlOI hn<I tho proud 
dh~tlnction o f being Lho 11i.oUuJr of t.wo othe r cqu .. 'ill)"·famow 
at\\Jltcurs-Marjory, V.K3ltQ,nml All\111. VK:tHL· 

\' K:nJM wru; known to nmny 1Jrltlsh R1n1>fro nrnA.teu.rs, 
for she deWJted much o( her freo thl\O to COrJUJ)OOdeooo 
wllh her •• Criends or the air". Sh_, WU" rcgull\r contestant 
In Empire nnd local cont<!l!l.I, whlltt her knowledge of 
t nt<rnatloMI Amateur Radio was extensive. 

Mr.<. Hutchlnl!l' p.......i •way ofter a oudden heart attnol< 
on December 1 !rut. while ataylng at StaweJJ, 18 miles 
from her homt. 

To Alan and Marjory Huldrlnp we oll'er, on behalf of 
U,_ir oumuous R.~.o.o. rtlendl, 1l11cere 1yml)Clthios and 
condolences. ~- o. 
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BRITISH ISLES NOTES AND NEWS 

DISTRICT I (North Western) 
D.R. : H. W. S~v (G60X), "Sandka1," Eddifburv Road, 

Wt1t Kfrb11, Ohuhire. Hovlak• 337. 
The D.U.. has reech~OO no rcparts for llllbllcatron thlt 1nontb, 

but mcnibc.rship continues to grow. Jt is hoped thn.t all new' 
members will endeavollt to ntte ud a P.D.?tt. whl<;h It. is J)Janned 
to arrange In lit::iy or June. Detnlla wJU be n.unounced ns 30011 a.s 
tbc ve nue has boon tsettled. 

As there is now promise of sumclent sup1>0rt for a series of 
monthly meeUn~• In the Liverpool nrea the D.R. b"3 r"""rved 
a.cco1nrnodatJon for a preliminary get-together on ?tl:Zu ch 25. 
detaUs of which wil l be found in•• Forthoomln1t E vcnt.s.'' Pleuo 
do your best to uttend 11<> tlu1t tbe meeting wlll ho fully 
representative. OUCX. 

DISTRICT 2 ( North Eastern) 
D.R.: O. JI. Sharp (G6KU), 316 Poplar GroV., Gt. llorll>n, 

Bra4/ord. Bfd. 10772. Ser~: n. BeadU (G8U0), 13 Oha1ulo1 
Strut, Keiqhlev. 

A P.D.M. "Ill he held lo Leeds o n Sun<lny May 14th. F ull 
detalla will be nunouueed next month. Hook the date. 

Tito D.R. cxteuds n cordlal lnvltation to llJtS mernben! living, 
or servin g, In t he Uri\dford urcn, r.o attend a n1ootln1t nt. hl~ home: 
o n ei~hcr 11 l\Concloy o r \Vcdn t"S<lny e vening. 'fhosc who cnn ::ux.-ept 
should please 1lhono o r wrJtc. Other t11embcrs area.ISO welcome., 
but most seem to<• b Uily. 

Morlev.-l'he Morley nod Di.strict Rlldlo nnd Television Society 
held another su.cccssfuJ rncettug on .Fcbrun.r-y 6 when the President 
(Mr. · N. H lmter, M.I .E.E.) conductro me.mbcrs around the 
elect.rielty works and afterwards entert..'\Jned them with a. clnt llla. 
•how. A collection taken for tho P.O. W. Fund result~ In tho 
• um of £l being scot to Hcndquatteni. Those present Included 
5YV, 5UX, 61\'P, 6PL 6QO, SU0,8\VP, 2COR 2HKV,J3RS115 l, 
4224, 5893, 6i09 6730 aud Messni. Wond, ilenree, llroeholme, 
0111, Green nml SOruer>cnlcs. 5 Y V Is hJgb.ly sati.sOcd with his 
homc~built. IO-valve f(.'t:C.l\'er, 6893 ls coUccilng geu.r to make a 
slmllar receiver. 

S•-bv IJrWIJ< a1Ut IJalifax.-A meeting wns held o n Februnry 
10 when a talk on early cxpcrlrneot~ and t.he a cUvitlcs o f t.hc 
R.S.O.B. was ttivcn by GGBX. '.l'hooc present inc luded 2\VU, 
SCB, 2AWK, 2DUX, lll\$6806, 6807, (1441, 760i and 7686. 
It Is hoped that thlil will be the llr.t or" aerie& o f meetings. 
Oeoff. J)a"i<'•, G2PC, now a }'t./Sgt. reports fi t nnd well. Newt 
has also been received o f A.Q.l\l.S. ll. Greenwood, 5386. 

General.--04LD (P.O. Te l., R.N.). who hns l>een on leave 
recently Inquired about llmd.fonJ meetings I 3KF (Cpl., R .A.F.) 
recently visited 2SU. He wishes to be remembered to OKU, 
4Cf, Is atte mpting to remove the sn•llll In his ampllfler. 4412 
hopes to attend meetlo~ In London. W. F. Badcock, 2BAP, 
53 Porth·Y·Felln HolyhMd . would like to hear from 8 UA. 
2BBJ. 6352 and 7120 (lllexbro") meet rcin~nrly at their homes ; 
they would welcome nny o ther nlembers who ma )t bo _l>-~iug 
tbat way. 2llBJ is Sl~nals nnd Radio luatructor to 2013 (Dearne) 
Squadron A.T.C. 06PJ (lndfa) wlshe;s to be remembered to all 
old friends, 08t>Cci11Uy 2ll!I, 2XK, 5 YV, GK"!\ 60A,_5UA and 
6LZ. CongmUI n.rc offered to P .O. ltadlo M:t'Cn. J. J:l , llra7.zil~ 
03W1', on obt.ulnlng a 01'!kloss lJ'ISS in City aud 01tlldll Exams. 
The Sc:.rlbo aiuoorc:Jy th.'\uks members who have written t.o him. 
PIC"3e write again. OSUO. 

DISTRICT 3 (West Midlands) 
D.R. : V. M. Dumcmd (G5VJ\f), ••The Chutnuit" Banlev 

Ca.tk, IVorcui.r. Scribo: t:. J. W·il1on (2b'Dll ), 4$ IV<1tbour11e 
Road, Oll.011, /Jirminq/,am. 

Tile D.lt. announces that n P.D.~L wlU be held h• lllrnlingh:1m 
on Saturd3y, April l 5. Seo.speciaJannounccmcnt . All who intend 
t.o be present nre nskcd to write to G5VM by no t lnler t hrua 
April s . 

Coogrnl.8 to Ted Uowley, G6'r'C (Wolvo.rha mpto n), ou his recent 
mnrria~. _ I t.. la lco.roe<l t bat be and his collcagueii arudobtJ:_ n J{ood 
Job tn l!.G. SlgML•. 2~·uu. 

DISTRICT .C (East Midlands) 
»•vut11 D.R.: ,t. E. Olipllone (GSDZ), l4 Epperilone RIJad, 

We1t Bridgford, Nolt•. • 
.Uituter.-F'our tucmbcn only nt.t.on_ded the SJlCCial meeting 

held at G2IX~ but the d il5¢us.'SiOn on •• ll reak·in .. and •· •runiug· 
Fork Control " showed t hat quit<! varied opinions ore held. 

02RI, no"• In lndin, complains of varying cll111nte nnd lack 
of cout.act.s. 56i4 In N . Africa, 3L\o reports no coot.a.eta. 

(•ia 5605.) 
Man.fit ld and Sut/011.--0801', .one of the •• ltobio Uood 

Gang," &en ·ing in the Jt.A.1''., 8&)'8 th.ftt. h_ilJ present activities are 
conRncd to reading 'l'UE B CLli. a1uJ d.rcao1iui.t of tbc super rl"C ho 
is ~olng t.o built! when thlnw; aro norrnnl nszolu. (-oia 7171.) 

Notlinqluim.-Despito bad weather there WM an excellent 
attendance at the llecston fad's Club 1"8t month. Tho rooms 
were kindly lent. by the Brigade Captain, Mr. Chaa. P. Wiiiiams, 
who a.J.ao provided an exccUcnt. t-03 at. llis own expense. }'or ~hose 
favours we record to him our thanks. 

AmpUftcra and test ~Cl<r were deu1onstroted oud !be members 
concerned gave brief d eacrlptloos. 

A member hM forwarded 10$. to tho P.O. W. Fund represent.. 
ing ~ boUUR tlW3rded hlm for 3 8U5[}{0Sti0n made at his place Of 
employment to reduce Wtl.Stnge of eolder. A further awn of 88. was 
rab;ed for t he fund by 7416 who runs a dully J>3PCr loan sygtem. 
(blany thanks O.ll's. G6CL.) 

2l!R!, who Is nt present lo the area. recently vi.sited OSDZ. 
The next mooting, to be held a t 2AOO, will feature Radio Qui& 

6 and a Mic of d l•tiMMI gear. 0 8DZ. 

DISTRICT S (Western) 
D.R.: R. ,t, Bartlett (GOIW). S'I Ki119'1 Dri .. , Billaopll.on, 

Brillol. Briltol 46960. 
IJrillol.-A t t he }'cl>nuir)' mooting which WM fairly well 

a t.te nded, we were pleased to welcome 31tQ home on leave 
BRS72&7 of llirmlngham, who iutationed In the locality, Gl51IV 
and ex·2XU. A collection for t hel'.O. W. 'l'uud realised £110.. Od. 

4Cll ls back In this country after a long spell abroad. Auotlwr 
airgrnph ia to hand rrom 50R, but. as ttie censor·· went 1nnd" 
nnd deleted nu call s illns It conveys pnwtlcnll)' nothh>R I ' UH Is 
now e ntering his la.st year of o\'erseas sc.rvloo nnd Is looking 
fOrwArd to 001nin{it ho me. ,Ile sencla 73 to all. 

Swittd(m..-Anot.her wclcom.c. report is to band from 3.TO who 
is still s l3tioned near G11insboro. The Slllnnls OJ!loer at his sfuuon 
Is 6PP o f Cheddar. SH S hr13 been JJOSted to ChiRWel!.. E."'6x, 3NC 
Is still near Dover. No ne ws of2CON :tud 2llliJ. 110 ml ... the 
query echoed by tho D.R., wlu.t hns hap1><:ncd to t.llo Cheltenham 
gang? Let's hear from )'Ou. G611B. 

WEST MIDLANDS PROVINCIAL 
DISTRICT MEETING 

to be held on 

SATURDAY, APRIL 15th, 1944 
ac the 

Imperial Hotel, Te mple St. , Birmingham 

PROGRAMME 
ASSEMBLE I p.m. 

LUNCH 1.30 p.m. 

BUSINESS MEETING 3 p.m. 

TEA 1.30 p.m. 

OPEN D ISCUSSION 5.30 p.m. 

INCLUSIVE CHARGE 8/ 6 
Reservations to Hr. V. M. DESMON D, GSVM. 90 
Worcester Street, Blrminsham, by not liter t han 

April 8th, 1911 

ALL MEMBERS CORDIALLY INVITED TO ATTEND 

DISTRICT 6 (South Western) 
D.R.: IV. 8. $ydenhnni1 /J.&. (G5SY), Slierrington, Cle•"eland 

RQcJd, TOrt[UllJJ. 'J.'OTQU(IJJ !GQ\)7. 

Torquav.-A meet.iop: ~\'tLS held on Suntln.y. February 27, nt. the 
home of the '.1\ R., 020 K. Though t.ho Rttendn_ncc wns rnt_her 
s mall t.h~ C\•ent 1>ro,·ccl very Interesting. G2GK, 5SY, 2AJtA, • 
DRS677911ull 7002 wore present. 2GK nnd 2ARA go~ their hcndo 
well down to It. when they dlscovc:red that both cnmc rrom 
\\1nlt.ou-on<l'hamc8. 5SY was plc.1.St.'d to see GSJ D dut'lng hls 
r ecent. leave. Lott.ors have been rooeh •ed from oew m c1ubera 
E. c. HnlJldny llltS630S. 33 lllll Top Crest, Higher St.reel, 
St. Dudcnux, Plymouth, and l'. D. Collings-\Vella, llRS68.%, 
Jio,.lakc, Cheriton Blsho1>, Mar Exekr, both of whom wM1 to 
cont.net local members. URS6389 wou1d llke to see moollngs 
s't.nrted in t he Plrruout-h area. G5S Y . 

DISTRICT 1 (Southern ) 
D.R.: IV. H. Ruuell (G;;WP), MUe1to,,.,, lliuvfortl, Tro.l-1111, 

Surr•v· 1Vol.:i11q Ji>S9. 
Bour;~mo1tlli.-I.oetd member$ were "Ind to sco the T.R,. when 

ho wns homo o n leave rcc:cntly. 4llY Js bulldin" a 10 wat.t. 
RUlpllOor And 2NS an o.v.1 rcgcn. 02NS, 2n.z, !lR)t n.nd 4.MY-
D\et reoontly for a" mg·chew:• (oin G-2NS.) 
Coul1ao1~-'fhe '.l'.lt. wishes to thunk new mcml>el'I! 0946 nod 

7351 for their letters. The fon ncr has )Wit retumlld ofter two 
years' 111>rYlee abrond with the Jt, A. (Slgs.), the latter Is servln11D 
the R.N.V.ll.. • (oia 3003. 

Orovdon.-Old thncni 2KU, 5XH nnd 5XW attended -he 
Fcbrunry mooting In nddlllon to 2DP, 2HP, 3ST, 3VN, Oil, 
6ll1', 2HHD, 1545, 3003, 4324, 4584 , 6064 and 69l5. A. talk on the 
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construction or Multlvlbmtors WM given by 2DP and wall 
received. VE3ASJ (Smith Fall•, Ontario> nn<I 2KNO (T.R., 
Bournemouth), wero wcloomcd as v!altoni. 2HGN writes to MY 
th.~• ho loolul for District Notes every month and I• glA<I to MlO we 
aro very nlueh nJlve iu Croydon. See Fort.booming 'Event• for 
dato of next mcetlog. ( oia G2DP.) 

Readi11u.-Tho ~·ebrnary meeting was well nttended with 
02YI, {>1'.P, 2-Bl'Y, 2.QIO, 28YY., 4805, 5225, 69r>7. and man y 
friends 3nd rcpresento.t·ivcs of the r:uUo tnltlo vreiltnt.. 2BYZ 
bronght nlong a very ocnt. tt.nd i;:omp;_tct V;llve VoJtmet-0.r probe. 

Dot.Bila of the next. mooting will be found under .. . Forthcoming 
Events.'' ~~ho Ullk which la to be ~ivcn by Or. Mo .. (Cosso,.') oo 
" Tho Cathode Jtny O>!<llloscopo " will bo lllu.•tmled by sUdcs 
and should be well worth hcarlu~. 

4716, Ju 11 lett-0r from C.M. ~'. S•l'S ho ls plc"6Cd to eec R-Ondlng 
ln the news once more. (via 4573.) 

&1d/lar11J>Wn.-S./8gt. F. 0. Rylands, G2VI', O Atherley Jlond 
Soutl'uunor.ou1 deplorhu.: the lnck of uews fron1 h1.s town, would 
llko t.o hear from 501i :iud SO Y. 05Wl'. 

MAr. 19 

M.:•r. Ill 

Mar. 19 

l\.L'l_r. 2.5 

n.'lr. 25 

~JAr. 25 

~~lr. 26 

~t:llr. 20 

~far. 26 

M:•r. 21! 

?!tar. 29 

April 

A1>rll 2 

A11rll 15 

For thcoming Events 
District I (A•hton·under·Lyno 11..S.). 3 p.lll. 
~~L~~}l~:?e~~· li~ Jtuth .Avenue, S~w Muston, 
District 4 (Xottlnghnm section), 6 p.m. nt 
2AOO. 78 Henry llond, West Bridgford. 
rnstrlct l 5 (Uigh Wyoombo section) 
2.30 p.rn . nt llRSHSl, 37 Melbourne Road, 
Ul~h Wycombe. (Bus 326 from C.~"lllo Street 
t.o tcnninus. A p.a. if attending.) 
J,ondon Mcetlou, 2.30 p.m. at tho l.R.E. 
" Somu lei!.i·cou11non nlo~nli! nnd the-ir radio 
applications.'' Uy E. lC. L~18leJ, llltS3386. 
Di.strict. I. 3 1>.1u. at 'fhc Stork ..ttolcl, Q.ueens 
Square, Liverpool. 
Ohstrict 7 (Reading section), 6.30 p.m .. Tito 
Commd""' Club (Or.it floor), 42 Oxfon.I Strrot. 
Dl$trfot 5. :J IJ.111. ilt 17 Colston, Avenue. 
Centre. nrl•tol. 
Scot.land " A " Dlstrfct. :1 p.rn. In the-ltoyu l 
'l'echnieal Collc:.-gc, Geori:tI~ Stroot, Ola.sgOw. 
J;111Rr by !tlontrose Slrcet. 
District 1~. 3 p.rn. at. 0211.X, UD Belsl.c 
l.nne, 1Jnmp;;tend1 N. W.4. · 
01•1.rlet. 4 <Lelceswr sc...,tion), 2.30, p.m. at 
R IL.:\5005, 2!l2 f-hv('odol"rJ 1Wnd, l.Aic..-elllte.r. 
District ID, ·7 p.m. nt IJourgoync.-s \Vine 
n ooms, Newga.W Stroot! Ncwc.-u1Uc-on·Tync 
(OJlJlO.~ite ::;t. Andrews C lurch). 
District 15, 3 IJ.m. o.l Tho 11.xccls.lor Hotel , 
1 .LJ:1dbroko Gard.nos. J..adbrokc Grove, 
Nottina Hill w.u. 
District 7 (C:roydon Area) aml District 1.3 
(South Oent.rrtl and -Enst<!na Areas), 3 J).ln. at 
CrO)'<hln Y.~t.C.A. , North End, " rest 
Croydon . 
West. Midlands Provine.la.I District i\foolin~. 
1 1>.m. n-t tho Tmoerl:'t l Ilot-0.I, Temole Streett 
Bl rmlnuhnm. 

DISTRICT 8 (Home Count ies) 
Dcp0Jy D.JI. : L. W • .!one• {GoJO), 16, Leu• Road, Cambridoe. 

Tdep/1011• : Gambrido• 3l06. 
MerobeN n\'nlled themselves ol' the opportunlt>' t-0 hear Mr. 

P. G. A. Voight •peak o n "Sound lwproductlon" at tho 
Eugiuoorin" t..'llJ<>mt<>rieH, Cnmbridge on !i'cbn.uu~· 22. Anotbc.r 
evcmt durl11g tho 1lMt 1nonth WO$ tho form._'\-tlon o f tho Cambridge 
Wlroless Group (f.E.}:.) when •evorol a0111teurs uttendt•·I ~ho 
lunuwunl meeting to~ether with a lrlrgo number o f othc.r well 
kn.own rodlo men. Mr. ·c. E . Ooldu1> (Chftlrnu111 I.E.B. Wlrclel!<I 
Section) p;~id a. high tribute to the amnteura nnd ~"vokc of the 
valuable W()rk t hey haJ •lone in tho past.. 'l'he ne w Grou.11 wlll 
undoubted ly be n great •nccel!S. 

There arc ~t.111 h"ulllclcnt loenl amateurs uvt1ilable t.o ~Ive 
thne to a meeting o f their own, and \'CTY few hnvc been in contnct 
with the writer during tho past month. New n1embcra to t ho 
district should write lu If they would like to attend n soeinl 
f unction but this cannot 00 arranged unless t.hero arc su.tUc.ient 
ou111bcra to warra11t the hirlui;: of premises. 

Jr t-hls t.ssuo re:nches IOf'nl 111en1bcnJ 8-0J'vins: abrond t-hr D.n.:n.. 
will bo. p1ea.acd to hvar froul then-. and "''crY eJJOrt will be mndo 
t.o rc1liY ns quickly ns 1M>ssil1le. Similarly thoso rroru the disl rlc:t 
who nre stat.ioned in the llrltlsh Illies arc also requCllted to report. 
\\fitb best wishes to all. Gr.JO. · 

DISTRICT 10 (South W ales & Monmouthshire) 
DepuJ.y D.TI.: 0. 11. Phillip• (01V4KQ), 82 Co"rtll Road, Roalh 

Pt1rk, COrrlifl. Cariliff 260i durbt(J bu•itrtll hours. 
Cardiff.-Post-wnr de velopmoot of Amateur R"dlo and It~ 

bearing UJ>Qn Society uctlvltiCll w1111 discussed at the FebrWll'y 
meeting atte nded by (lW2UEC, 4KQ. SAM and SHU. '!'be next 
meeting will tnke pluco at tho homo of GWSUil, 29 L.'d~-smlth 
ll<>ad, off' Penylan llUI, Roath 1'11rk, at 2.30 µ.1n. on Sunday, 
M.."\rch 20, 19-l4. A conJial invitation is e..xte.uded to nU Service 
members and otbert1 In the Dl•trlct. 
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Su>amea.-GWt CO (Mr. W. Bowen, Thistle Dhu. Kill•r> would 
like to hoar fro m those willlng to support a lotnl mcetmg. Mo 
extends a. wc.lcomo t..o nny mer.nber of tho Scrvloos who 1:oay be 
stationed ln the ~a_. 

C<lnnlJl'thtn1hire.-I ntcrest ts Increasing and suggestion~ are 
luvltcd regarding fu ture mcelJnga nt 1\ central paint. GSMQ and 
3767 would Like t-0 meet otbe111 In this aroa. 

5673 (ln.te T.U.. Newport.) now in DisLrlt;t. 21 ha.s mn.do contact 
with scvoml mou\bers lndudtng 200.lt.. 76i4 would Uko to meet. 
members in District 11 . The writer wilJ be pleasod to hoar from 
ineu1bers on netlve sorvJco. GW4 KQ. 

DISTRICT 11 ( North W ales) 
DepUlJI D. R.: C. Spi1Ja114 (BRSl060), " Wood•ide," Meli/kn 

Road, P ·rUlalll"-· 

L./Jldr. Shcrsby, G2G1., at. )'resent. stationed ncnr Rhyl has 
kindly oftCred to llCl. Ma local cont.act to members orn.M.F. or 
others Jn that are". His ad<I..,.. can bo obtained from URSIOOO. 

Air~rnpbs ore to lurnd from VE4YO (lndln) and llRS~023 
{M.K}'.). They •01ul 73 to all who know thelu. 4444 roport.s 
construction o r A grid rurre.nt vt\lvo volt.meter Wlifn~ u. 421'.!1 which 
is "lvlnu exeollon~ .... u11s. 7516, 7520, 7621) report ttom a 
IQ<:,' I Undlo Col.legc, where they a.re on a cou...,. 5520 (Rruilo 
Ollleer, ll.N.) has returned to sea, after n. spell o f leave. 

News Js soua:ht or 02KI. S'J'S_, 8.JM., so.aii.. 4 tl0 aod other 
One-time vl!;itors to District n, to whom tho writer woulfl like to 
drop a line. BUS1060. 

DISTRICT 12 (London N orth and Her ts) 
D.R. : S. Bud:inoham (GSQF)~ U B ru.,,.wick Parl: Rl>a4, N•w 

Soullluale, 11'.U. E1.Urpriu 3.ll-. 
'rho }'obruAry meeUn~ held a~ The Cock, Cockfosters, was 

attended b)• C2ltX, 3YY and YJ, 50:Jl, 6QM and YJ,, 2IINT. 
BRS6759, 681 l nnd 60~0. With tlic fougthenlng e '•enings It I• 
hoped to be able to find •ult.ablo aooornmodatiou for a Sunday 
nfterooon t\Od (Wenjnfe gat11crinti. 

'fhe D.R. waA 1>Loallcd to receive a vlsl~ from 7373 and lettc111 
frorn 7141, H20, 7622 a11d 7793. 

'fhc nes L meotlu~ will bo hr.Id on Sunday c.l\(aroh 26, at the 
home of Mr. ll.c•d, G21lX, HJJ lle ll!ize .Lane, ttam1.,te<ld, N.W.4 
(fourt.h tunting .on left up Havistock liiU, nearest underground 
• t.atlon llell!i•e l'nrk). GSQ~'. 

DISTRICT 14 (Eastern) 
Sc~: fl.,/. l ' uUer (GO.LJJ)t 107 Gcdle11WW<I JWw.lt C/1d7114/ord, 

e .. a. Chelmaford 3929. 
C/1tlmsforrl.-The Scr ibe hiUl received seveml letters from 

members, aud other amatcu.n:i who h1lVO vblled, or boon at:\lloned 
in, the District. Jfc i!J nl waya plensed to recelvc lett"n· but crnv~ 
the lodutgc.nco or the wrtt.crs I f they do not. always get answered . 
l'rcssuro ofbusJ11es.' has reduced t.o a n\iuilnum the time avaUn.ble 
for private eorresr~ondence. 

Chingforcl.-G8DG having returned to Actcn, 02H.R. ls now 
looklog after ntfal,. Jn this aren. 

Ho hopes Lo coutlnuq_ n\eetlnp when PQ8SlbJo, tlnd appeals for a 
vNtuc. bis own QRA 00.ing nl. t he mon1ent nnsuit:iblo. orrera to 
2> Cllvcdon Road, llighall.IS P:uk, EA, 1>IC"6c. G6LB. 

DISTRICT 15 (London West, Middlesex and 
Buckinghamshire) 

D .R.: TJ. v. Wilkill• {GlllV N), r.s9 Old[teldlAllO, Sudbur11HiU, 
Grunford, Afoiildk1e;r. Byro" 3360. 

JJcadline for this month- " Ou_r lilus:lonU!t. neturus I(omc" t 
Mr. Devt..-on (041IF), who hM been entert.\ioing the troops nbroad 
for tbe pn.t throe rears Is now hnek In .l<:11gl<111d. lie has had th• 

* LONDON MEETING * 
Mr. E. H. LAISTER (BRS3386) 

W ILL DELIVER A LECTURE ENTITLED 

SOME LESS - COMMON METALS 
AND THEIR RADIO APPLICATIONS" 

at 

A Meeting of the Society to be held at 
The Institution of Electrical Engineers 

Savoy Place. Victoria Embankment, W.C.2 

On SATURDAY, MARCH 2Sth, 1944 
The meeting will commence at 2.30 p.m. 

(oltowed by TEA a t 4 p.m . 
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honou.r of tcuchfng K.h1Jl .Pci.saJ of lroq the nrt o f magJc and bas 
boon rigM through tho Middle Enst and on into Sicily and Italy. 
\ Ve wefoorne him buck. 

Airgmphs MO to hnnd from SIEI nnd SFA. The fo rmer says ho 
·11Ad a very dry Chrlstm48 while SFA repor~ that he has been 
visiting nmnteuni during his l.ouni. llo met n New Zealander who 
had s1JCnt wool<$ trying to rnl•o GGVP I Both 8Cnd 73 to old 
frlc.ads. 

A welcome to BRS7412, who Is in tho Navy. 7235 writes of hlB 
Interest ln J·'.M • .Both nre members of District 12, but feel they 
would like Lo AASOclatc with us ns well. 

8if}h Wyc<>mbt.-6U·, 4 781, 4 782 and 5666 MO busy with U:H.~'. 
receivers and other small gear; It ls rumoured t.ht\t 6IF le also 
building a model railwny. 

A welcome to all new members o f the District.and we hope they 
wU I Lry to get a Jong to local mccU111:ts. 

J:.'or in.formation the n.ddresses of our acting 'f.Rs. for High 
Wycombe and A)"lesbury arc :-Mr. }'roor (.llltS478l), 37 
Melbouruo Jtonrl, TTigh Wycombe, ltr. lfamcr (OSIJIV~t...165 
Park Street, Arlcsbury. G6\v • ..-. 

DISTRICT 17 ( Mid East) 
D .R.: A. C. Si»1on$ (05/ID), Admira//u ll<><Ul. Mabldhor;ptl. 

Phone 69. . 
The ouly ucw.s t.o hrind i.s fron·~ 2-SUV, who be1noaus sbort.llgo 

of contacts. Ho sends news of 21IBN, uow iu Iraq. 
Sorry chops, that's all. G5BD. 

DISTRICT 19 ( Northern) 
D.R. : B. J. JJrtW.Je11 (G2FO), 36 Rabi! B<><Ul, Slo<kton-on·Teu. 
Net•<:<,.tle.- l'ho l'.ll. reports that the Northern lli1<llo Club 

has been granted afUUation to Jt..S.G.B. Meetings are held on tho 
Urst \Vcducsdny or C\'Cry mQOt..h nt i p.m. in BourgOyne's \Vine 
Rooms, ?rewt.:ate Street, Nowea.st..le. 

BUS3849 of Durhnm is enjoying himscmn tho slgMls section or 
the locnl Homo GlUlrd, GS-t3 la building n valve voltmeter. 690·1 
j3 n.t. urc:son.t. tn the Shet..h1nds wi th tbe R.A.Jo'. 6474 and 2mw 
~•re o.t. th~ same station. 6943 is in the ltoyal Tank Corps nnd 
&tt\tloncd ln Uie dist.rice.. He rcJ)Or·ts that the 1ntlitnry authorities 
have promJscd t.o try and nrrnngo u1eetiugi; for uny .R.$.G. U. 
iuemben in tho ctuJlJ). G21''0. 

Scotland 
Scotluh Record• Offiur: .!. Hm1ter (GM 6ZV), 51 Camphill 

Avenue, Gta1umo, S.1. J,,onggiife 237. 
" & •• Di.!tricl.-1'hcre Wl\8 a better nttcn<lancc nt tho February 

mectlnq and it is hu1>Cd thru. Lhe improve1nent will be maintained. 
A small committee was n1>pointed t.o Assist. the D.O. in rmrnlng 
meetings, etc. During the mooUni;r Short. tnJ.ks were gh•cn on 
regenemtive H.li. st.•gcs, the tmosltron ogclllator nnd novel test 
instrumenL.s. 

·· ll ·· Dillrlct.- Tho D.O. extends n hearty weloom~ to nU 
recent new mcmhef"ll to tho dlatrict. Old~thners In " H .. will be 
glad w henr that :rommy .i•ato n, 2-ovv cu .. A;.t·.) has recently been 
•• l!cntloned lo Dispatches."· We tnl<e this Opportunity o r 
otrerlnSt him llearty con~mtulttUon.s. "-rc.u done Tonuuy I Our 
nomadic Jt.A.F. Sergeant, URS5320, having arrived In Cnnnda, 
believes thot thla time he ma)- stny ·• put."' GM3T,G In tho ~LE. 
send3 73 to all hla friends In •• 11:· GMSlCQ who reports 
regulnrly1 reoontl)• escnped disaster when a whcc.i came off tho 
truck he \\fl\S drh 'ing. Tho r-urnour th.nt •• •rubby " 'l'homsoni/ 
llRS2929 wns mis.sing Is conlpletclr unfounded and members wl 
be glad to be~r that IJ0 ls safe and well. OM6ZV. 

BRITISH ISLES DISTRICTS 
l"'or the lnformntlon of new members we $'.d vc below n. Ii.st or 

D.R. 's or Dcput,y D.Jt. 's nnd the nroas fonnln1;t en<:h or the 21 
:Uritlsh Isles nisrrlcta. A!cmbcrs resident In SeotL•nd should 
c01nmunkut.e with the Scottish Records Ofllccr for the address 
or their loco I District Olllccr. 
Diatrict 1 (N<n1h W..Um). Cheshire, Cnmbe.rL•nd, Lnnc .. hire, 

\~'cstmorland. 
D.ll. : Mr. II. W. Stacey (GOCX), •• Sandleas;• Edd lsburv 

Road, \Vest. K.Jrby, \\1'irr:ll, ChCl!hirc. .. 
D i•trict 2 (Norlh Ea81ern). Yorkshire (West Riding nnll part of 

North Riding). 
D.ll.: l\{r. c. ,\.Sharp (G6KU). 316 Poplar Grove, Gt. Hori.on, 

Bradford. Scrib<: ~tr. IT. J~cadle (GSUQ), 13 Chnndos StrC<lt, 
Keighley. 
Dillrict 3 (We•l Midland•). ParL o f Shropshire, Staffordshire, 

\Va.rwickt Worcester. · 
D.n.: Mr. V. l\L Desmond (G5VM!, "The Ch.,,,lnuts,'• Hnnler 

Castle, Wo rcestershire. Seri~ : ~ir. E. J. Wilson (2fDR), 
4-8 \Vcstbourne 1toad, Olton. Bi.nninghnm. 
DW.rict 4 (Ea•t MiJl/a11d•).• Derby, Leiccsler~Northnnts. Notl/1. 

Deput11 D.R.: Mr. A. E. Cllpstooe (G801.), 14 llppcrstono 
Rond1 West Bridgford, NottlnRhnm. 
Diltnct 5 ( Wutem). Glouce6ter, Hereford, WUl~ltire. 

DJI.: Mr. R- A. Bartlett (G6llB), 3l Klo~!f Jtoad, BishoPSlou, 
Drisf,ol. 
Di<tri<t 6 (South·We&ttrn). Cornwall, Devon, Dorset, Somerset. 

D.R.: Mr. W. u. Sydenhnm, B.Sc. (G6SY), ·• Sherrlngton;· 
Cleveland Road, Torquny. 
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Dut,rid 7 (Southern). Berkl!blro, Jinml)llhlro, Oxronlshlrc, 
Surre)"'. 1 

D .R.: Mr. W. E. UusseU (G5W1'), "lllllcsl.ones," Westfield 
Road, Mnyford, Woking. Surrei•. 
Diltrict.8 (Uome Co1111tiu). Uedl!, C111nbs, l1nnts, and the townt 

of Peterborough and Ncw'mnrke1. 
Deput11 D.11. : ~tr. L. W. Jones (0510), ··Mella Loonn," Leya 

ltond, Cambridge. 
Dirtnct Q (Ball Anotia). Norfolk and Sulfolk. 

D.11. : Mr. ll. w. Sadler \02XS), The Warren Farm, South 
\Voott.on, Kln"3 Ly1111, Norro k. 
DUlricl 10 (South IVa,e1 anl}. illo11mQ11tl1 ).• 

Deputy D.n . : Mr. U. U. Phllllp;i (GW4KQ) , 82 Cottrell Road, 
Roath, Cardiff. 
Diltrict ll (North Wnlu). Angl0$CY, Cncrnnrvon, Denbighshire, 

Fllntahirc , Mcrionclht Montgomery, Rlldnorshlre nnd parts 
o f Shropshire not i n ]Ji.strict 3. 

. »•'Pull! D.ll.: )tr. O. E. Spillane (Dll.SlOOO), "Woodside," 
Mellden ll.ond PrCliLf~L~n•, l~Unt.s. 
Di8trict 12 (LoflllOll Nortl• and llerts ). North London Postal 
Distric!J!, Her!J!, nnd North i\Udd lesox. , 

D.R.: ~Cr. s. fluekinghum (GM}b"). 41 Br~wlck Park Rond, 
Xcw Soutlumte, N.J I. 
Di<trict 13 fLond4n South). South En.slew nnd Central Arol\8. 

A.R.: Mr. S. E. L:rn~ley (G3ST), 62 D11111barl.on lllll, S.W.2. 
South \Vcstern Area. 

.d.R.: Mr. E. Ir. Simmonds (GSQH), 17 ltoedcan Crcsoont, 
Jtoebampton, S. \\r.15, 
Dilltrict 14 (lta•tern). East London and l!:ssex. 

Scribe: i\[r. L. J. F uller (GOLU), 16i Glllleywood Road, 
CheloL-;ford, Es.sex. 
Diilrict l5 (l.01ulon Wut). "rest London Postnl Districts, Bucka 

and ll oll~ J>.'ll'I o r i\Udtll~x not Included In District 12. 
D.R.: ~Cr. K. V. Wilkins (GOW!>), 530 OldDcld Lcrnc, Sudbury 

HiU, Orccnford, .Mhldlcscx. 
Di1trict 1_6 CSoutl~ Ealll.~rn). • Kent nnd Sim.ex:. 

D•puty D.R.: Mt. W. A. Sl!'lrr, )(.A. (G2WS), 8 Deckenham 
Grove, Slu>rUnods, Kent. 
J)illri•t 17 (,lfiJJ..E/Jll). f,lncolnshlre and Rutland. 

D.R.: ~Cr. A. c. Simons (GS.Ill)), Admiralty !load, Mnbletbor110. 
Lines. 
Dillrict 18 CEaBt Yorbhire). York4hlro (East Ri<llng and J•U"t 

or North R iding). 
Seri/JI!: ~tr.$. 1)11vi<lson (GGS0),10 Sidney St re<Jl, Scarborough. 

Di8lrfd Jf) (Nortlltru). Northumberl11-nd, Durham and North 
Yorkshire. 

J). /t.: Tu. R . • T. llmdley (G·2b.0), 36 ltnby Road, Stookton·on· 
Tees. 
Scoiland. 

nuxml• Offi.t;er: ~[r. Jnmcs Hunter (0M6ZV), 51 CilmphJ.11 
Avenue, I.Al11~de, Glasgow. 
1Vorllwnt. l rel<i.1ld. 

D.11.: Mr. J. N. Smilh (G15QX.), 19 Unwthornden Drive, 
Belfast. 

Meesrs. Lang.Ley nod Simmonds uro Aren Rcprescntntivcs. 
• /11d ic<m1 Mal tlte D.R. it 011 acti" M~roice. 

KHAKI AND BLUE 
e Ca1>t. Ken "El.Us SU5KW, once more back In Egypt sends 
greetings to ull old Criends and •<I>""""'" hls res:rcla that be 
w:u~ unnb1e to visit tbo District. 7 ('1\horntoH Heath) n1ooting j us~ 
prior to Jc:\\•lng l~nt.thutd Inst November. \Vlth tho nssi.stancc of 
n " Sunderli\nd .. ho runn1tged to n.rrlvo In tlmo to n.ttAlnd the 
Christ mu Conventionetto held In Cairo. illj'LorMcHnlc, DRS326l, 
J_.t. J.ord, 06:\0, nod Sgt. ~tc.Derm.ott, G3SZ, n.rc with hlm .. 
Ken relieved Cnpt .. CcrJI nnncckles, DOW back In England. 
Inc.identally who remembers" Runny or SUSltS •• ? 
e J,.A.C. N. ·D. Glnas. 2FFM. "-rlUng from H.Q. 219 Group, 
ll.A.P., reports that 2DTQ, 2.J{l,,Y and 6I'Q. have left for an 
unknown destination, 3TQ la In 1t1tly, nnd 3TA la in tho lnnd o f 
tho •0 l'asha nnd Donkey." S./ JAlr. Oeolfhrason, GSDlt, Is stlll 
his O.S.O. 21'"'~! is willing to collect news fro1n members serving 
In Illa area with n view to sending In moothly reports to H.Q. 
His Scrvie<> number Is 017634. 
e E. W. lfltot, C5IK- VU2FD, W /l' SuperlnlcndePt o r Police, 
SJtapur, O.P., India. wouJtl like to cont.net rncmbera in U1e 
Uultcd Provinces. He fre<1u<:-ot1y \'Jsita J,.ucknow, Ca.wnpore. 
Mccrut, Agra. All:.habnd In connection with J)()Uce \\1rcless. 
e After serving abrond for the pMt two years, W./ 0. H. D. 
llramweU G2RP, late T.R. for Liverpool Is now back In .Eng~1nd. 
Duriog hk t rMels ho met 03B'8 W2FN1' and the late Arthu.r 
Tomlin110n, ZD2A, who los~ his life whllAt returning to the U.K. 
G2JtF. whose homo nd<lrcss I• 53 Druids Cross Gardens, Llver­
J)()OI, IS, gcuds 73 to nil old friends. 
• Sg\. n. Davies, 3896, OllO·tlmc member or c.w.n. sends 

:~t~i~:~r~~ho ~~:"~1liid::Jm t~t~~~\,:.lfY~e ~T~~ir::r~~ 
congrats l.o P./ 0. A. A. J..amb, ~206, on Illa " elevntion" to 
commisaioned rank. 
e J ust before closing for pr~ news rencned If.Q.s thnt A.C.l 
Arthur Goode, 2DTQ., C.Q.~LS. lfarr)' Hornsby, G5QY and 
R. 11. Newland, G3V,V, hnvc ret111ncd to England ilftc.r a loosr 
•poll or dutl ovcnions. 2DTQ is living at 128 New Victoria Street; 
i\Cansftcld, .rlott41. 
e From GMOZV we learn thnt BUI Robertson. G)!6RI, R- Sigs., 
lull! recently collected his third Pl1>· 
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HEADQUARTERS CALLING 

COUNCIL 1944 
Presidenl: 

ERNEST LETT GARDINER, B.Sc., G6GR. 
EJcecullve Vice-President: S. K. Lewer, B.Sc., G6U. 
Honorary Secretory : H. A. M. Clark, B.Sc., G60T. 
Honorary Treasurer: A.J. H.Watson, A.S.A.A., G2YD. 
Honorary Editor : Arthur 0 . Milne, G2MI. 
/mmedlole Post President: A. D. Gay, G6NF. 

• • 
Members: F. Charman, G6CJ, D. N. Corfleld, 
D.L.C.(Hons.), GSCD, Wing-Com. G. R. Scott 
Farnle, GWSFI, F. Hoare, G2DP, W ing-Com. J. 
Hunter, G2ZQ, W . E. Russell, GSWP, 

H. W . Stacey, G6CX. 

General Secretory: John Clarrkoats, G6CL. 

January Council Meeting 
Ru• ... of the Jli•utu of a Mu«no o/ iM COWtcil of the Socid11, 
ht/4 al Neie Ru1l'i• JIQtlM, Mille RIUldl Strtet, Londqn, 11'.0.1 , 
at 6 71.m., Ja•uarv 171 104~. PrUtr1t.-Mcuhl. F.. L. . Gllrdlner (Prcslden~), s. K. Lowe~ 
JI. A. M. Clark, A. J. If, Wal4on, A. D. Gay, l'. C1Ulmvm1 D. N. 
CorQcld, JI. 0. Jronro, w. E. lltlMcll, n. w. Stacey AllU Jobn 
Clarrloolll• (Ocuerol Soorct.ary). . 

A'Jl()lovi•• were rcooh·cd from Measrs. A. 0 . Milne and A. ll. 
\Y11~ll. 

1. '( t. wu unn.nlrnously mrol\100 to elect 20L uow n\Cmbc.rs 
Jncludln~ 7 AMOCIMea jlOI appllcatlollS "'"' been •llO"'"""" by Coroora\.O Mernbcn1 am 33 Y.·ero supported b» rorereooo.). 

~. A copy or the new emergency membership certlftc:i~ wna 
tnbled. 

3. A Ll'Clurc projl'mmme for 1044 was prepared and agrood. 
4. u ,.. .. allftt(i to autboriac Ille holding of Provlncl"1 Dl8lrtc1 

MrollnlZI In lllrmlngham, Leeds, Lclcester and Lh·upool and 
ln auch other 10-wo •• the respowolble •D.Jl.'1 n>A)' coDllder 
suit.able. 

6. n w .. announ<td lhM SU B.Jl.S. ::llembe...., 495 i\Ctmbers 
with t'ull O.U., 100 Members with Artlllclal Aerial Callo and 
0 B.t~ It.$. )lfmbers voted ill the n>eeul C<>uncll El'CtlOna. 
l'o~y-Ove fomu were rej""tcd out of a &ot.al o.f l.!41,"""'1,•cd, 

6. ~'urt.her conaldcmtlon was (liven IO the Truu veoo 1ubml~t.ed 
by Ur. Adonu. 

1. Mal~ra. relating IO post-war plaoolng were d.ltcUMCd. 
The moot11111 clooed al 8.40 p.m. 

London Meetings 
Mt. Fl. TJ, LlllillOr, DRS.1380, will lecturo on "Somo lcsa· 

comn\on ).lctal& nml t.holr Jtn.dlO Appllcatio~s,'' at. n moot.Ing of 
lhel l!oclety to bo hold nl tho l nslltullon of Electrlcnl m1glnecrs, 
Savoy Place, Victorin ~~mb3nkrocn1,, London, 8. W.1, on 
s111urdny, Maroh 26, 10.W, at 2.so p.rn. ica will be acrvod ~or 
charge 111 4 p.m. 

Al the }'ebruary mi!etlnit h(r. E. ;\. Dedman, G2'NH, leclllttd 
Oil .. Th• Manufneture or (IUllflZ Cl')'Btals and their •llPllCOtlOllJ 
"'Amateur lladlo pur-" Sumerous exbibltll, looned by tho 
Quartz Cl')'Btal (Jo., l'Oew Malden, were dl!lpiayed and examined 
wlU1 titt•l lnt"rtl~ by one of the larg£61 plherlogs of members 
recorded al a Society meeting for llOroe mon1ha. The chair wu 
1.akeo by Mr. t::. L. Gardiner, GGG R. (Pn:sldenl), who """' 
tupported by )lr. A. D. Gay (1'&$1 Presldeul) •n<l othtr memben 
ofCouncU. . • 

S./.Ldr. J. ~. Walker, GS.TU, moved and Mt. S. K. Lcwu, 
G6LJ, MlCOnded " heorty vote of lhanla IO llr. Dedman, which 
was """'rd "Ith acdamatlon. Be.fore concluding the rnoctlna, 
the President, on behalf of C<>uncll, extended 1t?t>CUnaa w tho 
tnaO)' 0'''-f'ICU Service arnl\teura who we.re prcse.nt. 

l.E.E. W ireless Section 
1'he followlu~ mootlnll$ htlve been nrrnnged to tnko placo at the 

I.Y..1':., S.•vo)• l'lucc, V!cwrln l~mbnnlonent, Lo11don $.W.1 :­
Mnni/1 21.-0locuMlon on " •rrcatmenl and ·r .. ta for Bxtromo 

CJJmnllc Co111Ut10111." (01)<lned by r:. M. Lee, B.Sc.) 
April 6.-tocture "l::nergy Conversion In Eleclron Vl\lve.." 

(lly D. Onbor, Dr. Ing.) Meetlnl!'I commence at 5.30 p.ro. Tea 
al 6 p.m. lly cou1t11Sy of the President and CouncU of the 
lllslltuUon, Society membera nro ln\1~ to attenJ th- meetlnaii-

Publicity Leaflet 
A revised lcanet oulllololl the alms and obJoctl o f the Society 

and prlvll....., ofm<>mbersblp 13 now ava!IAble for ll1e lnformat1on 
of proapoctlvo members. .~ n appllCA~lon fonn Is abo Included. 
Copl<S an available on requesl"' Headquarterw. 

R.S.G.B. Prisoners of War Fund 
Dos.t.noss.-Thc Gilneral Seclcl&r]' llCknowled1:es with Uianla 

on behalf of Connell, ttttlpt o f do11AtloD1 from :-X. Holden, 
111rnsuo. £1 7s. &I.; G. Procwr. OMBSQ, lOt.; JL B. Drew, 
G3:1lD, 68.; lbslendlo No. 1 }'acWry per $. L. Roblnaon, 
£3 138.: Anon, 3$.; J. A. P1owtlllln, 4760, r.s.; E. Jamea, 7377, 
10.: j U. W. flaber, 2CKl', 61. j Cop(. JI, :S. MXOI!, 4156 15a.; 
L. Allen, .i.197, JO..; )!orlcy anu Dl8lrlcl U. and T.,,. per CsYV, 
£1 i. B. ArnOet~t OaLX, 12". Gd.; It. llmdley, t209, 108.; lion. 
J . .-orbe8. EJ8 :> / 0-IJL, £5 28.; ll181 SllaM, 6039, 61.; R. O. 
Silton, 597t, 21. Od. ; Ii. Draper, 6800. 23. lid. 

1
· 8. WaUleh, 

Ol:IW, £1 7s.; R . H. Chapman, 458-0, 41. Od.
1
. S aff P. W.T.O., 

l)ovonport, J)<)r ONtF'.r, l&s.; If. rtlalulm, 3 72,. f"l. 1' Mrs. K. 
Miiis (wife of SU5KW), £1 7•. Od. : Ol•trlcl 7 per u20l, .£1 10..; 
L. Parnell, GSPP, 53. Tollll received to date, 11080 t s. 9d. 
'follll Expenditure to dat• , 1493 19s. 4<L Balance In haAd 
at 28th February 190, 1587 l s . 5d. 

OltSPU'OllES.-As lnvolcca lmvo not yet been r~lved from 
the Anny and Na''Y Storcsrortle&J)3t.A;lle8 mAdc during.November, 
Deoombcl, Janwiry and PebrWlr)', tho J.lalanco lo Uand Hguro Is 
lnllatcd by approximately £ISO. 

Changes of Add ress 
:IUmben who change their puniaoeo~ addre.s are &1lted "' 

no~ tha• at leMI one month mUAt elapoo before the change can 
become effecU\·e for BO-LLtrl~ t.lcepatch purpolCI. 

The ScJcJety CAnnol, under cxl1tlnR condllloiu, oeod the 
BVLLllTL'< direct IO a Service add,..... Members on Active Service 
should amuge .for re-direction from their homo addreu. l'tovldcd 
re-;l.lrocllon lseffecled promplh'. no additional p<Mll.age lareqUl1'!d. 

Technical Publlcatlons 
The otlention of members 11 dlrcc~d w lho fact that no 

faclllllca cxls1 al Jleadqunr~rs for ubl<>lnln~ tochnlMI publioo· 
lion• othor thnn tho A.ll..lt.L. ""'' llndlo Uondbook1 lls~ below. 
Oonsldemblo hlOOn\14wlcuco I& c~tu.St.'tl by rue1nbc.rs who send 
ehoqnili! nnd pasull ordchl for othor Pllbllohoril' book& when 
forwurdlng eltho.r tholr subllerlptlon or on order for American 
handboola. 

American Pu bllcatlons 
The Society is In a pooJtioo to R«<!pl orders for the foUowlnl! 

pnblleatlou• which are ordered lodlvldually from America: 
.. QST "(Glficl:ll monlloty publlcallon or1'ho American 

liadlo Relay League). 'By aubecrlpllon, per annum liL Gd. 
"Tl10 Radio Amateur'• Uandbook" (;\ . II. It.I..) • • 10.. &I. 
" Tho ll4dlo Alll3leur'• Handbook " - Spedal Defence 

Eclltlon (A.R.lLI..) • • • . • • SL Gd. 
"The Ao~rna Hnrulbook" (A.K.IU .. ) • • 4~ Od. 
" A ColltllO in Radio Fund•mentai." (A.ll.Jl.J.,) . • 3a. Gd. 
"llAdlo" (Pub~hcd by Jl.adlo MA"ulntlll Inc. ~ow 

York). By subscription per annum • • . • 2ls.. ()d. 
"'tho lt.'\dlo Handbook" (EdlWra nnd £nglnecn Loa 

Angele8) • . . • .. . • .. . • . • 128. Od. 
Order& mu.st be BCOOmpau.Jcd b>' a rctnliumco mnde paya-ble to 

lhe SocleW and mica and tlflCtJ! nro eubJoot w nltcmtlou wllhou~ 
(lrevlous notice. Delivery con bo cx1iec•ted In obout 12 wcela 
from dnle of order. Service AdtlrollSOO 1111U1I nol be used. Sillglc 
cople8 o f t-0x~ books only moy be onlol'OO. 

The Amateur Radio Handbook 
Tho tenth r.rlntlng (22,600 ooplet1) o r tho Society's Handbook 

ls HOW OU 83 e price 4.s. IKISt rroo. Cloth bound co1>lct a.re alao 
••nU•ble, price 61<. 6d. Headquarters will be pleased to allow 
imde terms ou orders for 12 or more copJett. 

Cash Sales Depar tment 
The following ltA!ms arc now In •lock at lleadqu.utera :-

l!<>mbers' ~Ot.et>"per (new •l>1c), 100 al>eell • • • • 3s. Gd·. 
Car Plaq,ue o f Emblem .. .. .. .. • • 3•. &I. 
ltubber Stamp o r F.n>blem • . • • . . . . 38. Od. 
KJIO<ycles t.o Me~ro Con\'Crslon Bookie~ • • . . I•. lld. 

All the abo,·e flem• will buent potl tree to anynddrtt!S In Oreal 
llrllaln on n>eelpt or roniltL•nce. Orders for Eire are deo1111~bed 
.,;,. the ~1U10lllh!p aull1ortt100. 

H eadquarte r s Address 
Last month more thAn 600 Mt,,,ra, ~onllost with Society 

b uslneM, we.ro dcUvcrccJ to t ho Ouncml ~c::rc~~•rv's private 
acldreas. '.l'hls, lo spite or frequent rcc111 .. 1a ror •II olOcfol R.S.G.B. 
rorrospandencc t-0 be sent W Now lluakln Uouse, 28/30 Littlo 
1\u88Cll Street, London. w.0. 1. 

Th08'l who net a.s apOOllOra lo AppllCAnts for membcnihlp aro 
kindly "'quested IO "'cord lbe above a<ldreso on the nppllCAtlon 
fonn, lf the latter bears lhc tempamry war-time addreoa or the 
Society, •it. 16 Asbrld"e Qarden•, l'llhnc.- Orcen, London, N.18. 

When communlCAtlng with H tm<lqtlArtera tho Soclety•1 name 
must al1COJ1• preface the addrea. Emb<UT .... mont and dela)'ll arc 
of\en oulSOd because tellers lntend"'1 ror the Society are opened 
by one of the other llrms operatlna from New Ruskin H ouae. 
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EDITORIAL-(co1uinued fron~ page 129) 

more, more, moro Guides- no paper rotioning then ! 
Row wenry we wore, but bow we loved it ! And so 

to Convention itself, with tho Co1wcrsn:i;ioue, tho 
conducted tours, the business mooting, with the 
perennial debato on 7 Mc /s. 'phone and the desirability 
of retaining or scrapping Distric t Notes. 

}'ino.Uy the Dinner and the Draw. 'fhe station visits 
ne.'<t dny and so bMk to the shack with now ideas for · 
the coming months. 

T here then is a rough guide to the " high·lights " of 
the British Amateur's your as he know it up to 1939. 
We have not mentioned the many foreign-sponsored 
contests-nil of which drew their quota of British 
participant&-tmd the many local Held days, contests 
and competit ions. 'VcJ1avo, however, tried to show that 
we mnno.gcd to combine our more serious work \vith 
that modlcwn of sportsm1mship, fun and adventul'o 
which ma.kos life worth living. We hope too that we 
have been uble to show tho.t tltis lighter s ide of our 
activities made its not inconsiderable contribution 
towards that iugemtity. resource and initiative which 
chnrocterises the radio amateur and which has served 
the country so well in its time of need. 

All this and much more is $wnmed up in that phrase 
for ~vhioh no alternative h!1$ yet been invented. " The 
Ham Spirit." Long ma.y it live and spread amongst 
us-Old 'l'imers and Now Members alike. A.O.M. 

MEASUREMENTS IN RADIO EXPERIMENTAL WORK 

-{conti nued from paye 134) 
special co.sos ill which the problem may be simplified 
to one of s traightfonvo.rd d im ensioni>I measurement. 
}'or example. the effective height of an eo.rthed 
vortica l aerial, very s hOl't compared with the wave­
length, ma.y be taken u.s one-half of its actual height 
or length ; for a half-wiwelength dipole, the value is 
•/n: t,i.mcs the wo.volongth; in eooh case it is assumed 
that the aerial is parallel to the electric force in the 
field being measured. In many cases it is co1wenient 
to use a tuned loop aerial, for which the effective 
h . h , 1 9 t ' area x turn~ 

e1g t LS oq1111 to -" unes wavelength. 
The tecl1nique of fie ld strength measurement at 

wavelengths below J 0 metres {frequencies above 
30 Me/s,) has been developed to a considerable extent 
at tho National Physica l Laboratory during tho pa.•t 
five years or so, und reference may be made to o. group 
of papera on thii> subject published elsewhere. 11 Tho 
application of some of this work is dealt with in the 
following section. 

ln concluding the present section, it ma.y bo statod 
that the nccurt\Cy with which field strengths may be 
rnoosured at high frequencies, os judged by tho 
limited amount of quantitative de.ta 1w11ilt1ble, is 
estimated to be of tho order of 10 per cent. This is to 
be contrasted with the a.ccuraey of one po.rt in ten 
million for frequency moasurcnlent described at tho 
beginning of the present section. (To be continued.) 

1 U38 Halllcmfi<)r Sky llud<I!'. £JO, ;\,C. n111lns, lt11diomnr1. 
OsciUosco1>e, llivac tube, £Q HM. }'crrnnt l St in. lLC. meter 

0-Snl.A, £2 JOs._ AhLtuiuium sc.rce.nlng cabinet tl in . x fi io. x 91n., 
£1.- llox 307, PARRS, 121 K.IO.KSWRY, l.o udon, "r.c.2. 1 DOZ. 16 mfd ~OOv wkg Klectrolyllcg, exchnnuo for l!f'\Ol 

cabinet o r JO in. 1,000 o hm s peaker. \\1rltc..- 12 CIR.re8 Lnnc, 
Oakcn~ntco. Wellington, Shroll'!hlre. 
1 00 KC/s cr111tal, Trlum11h m0<M 420 Vlllve t esler,_two-lnch 

Dumont. OsciJloscO)lC, M new. Offers. \\'anted: rirst-clasii 
recording head nnd tm<:king Jrcar, also ribbon mlcrophone.­
STACRY, •• .Noreth ·· St. l\Uchncl'a Avenue, Yeovil, So1uerset. 

PATENTS AND TRADE MARKS 
K ING'S Patent.A"cncy Ltd. (B.T. King, G5TAt Mem. R.$,G.B,. 

Ro~. Pat. A~ent). H6a Queen Victoria St.reo , London, E.C.4, 
Handbook and Advloo on Pn!Alnta and Trade Marki froo. Phone : 
City 616L 50 yeara' ref& 
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EXCHANGE & MART-ADVERTISEMENT RATES 
MEMBERS' prlftte advertlaementa lei . per word, 

mlftimum 3s. TRA_OE acsvertise.meota: 4d. per _ word, 
minimum 68. Box Numbers: ~words. plus ts. TERMS: 
C..h with order. All copy and payments to be sent direct 
to Advertisement ManaQen, Parra Advutls lnQ Ud .• Ill 
KJngswo,y, London, w.c.2. by the 30th or the month for 
followtng month's Iss ue. 

Adoerli#r• and bu11e11are1'e-m£ndt4 that under J)1;/ e.m:e IU(T(i­
lationa 193~, Statmorv Ru/., and Order• 194-0, Nu~r 1689, 
a 1M"'•il 0 ' 99 G) mull be o/Jlai11'4 be/or• •ale or 'PUr<hau of 
certain tkctri.Ml and t11€reh11 apparalu-1. parlicrda.rl11 1uda 
i:alve• nn4 a1JP(l.ratu1.a1 are avplical>U to wirehutran1mi11ion. 

ALL KINDS OF PRINT.-&od your wqul.rlcs to G6:mi, 
CMtlcmount, Worksop, A LT, followlug new-pcrtee~.-Mllllory YP5GI, 6v Vlbmpack. 
£5, S peelnl RltO Vlbm!)'1ck (6v). £ 10. Row,ry converter 

(12v), 500v 100 m/ tl out l)ut, £12. llc Elro)• lot~dspea.kcr practice 
oscilJat.or (m.iuus one tubo), £5. \V~ton aOt tltl'ih meters 0-20, 
0-200 Ill/ ,., £3 lOS. Clle)h, 0- 16, 0-500 D,C. lllOVillg-<.'011 vollimelers 
Owsh, £._&_ C3c;h. :M.cl~lroy hCJ.l\'Y " lluJ? ·• Key (wnured ), 75"., 
perfect. Numc.rou3 real quality Item.A : Vnlvcs, c hokes, trn.ng. 
rormcl'1', concte1isers. relays., coils , resistors, headpho oe6 c.tuwls, 
cabinets, rack panels ; much unused beautiful sr.utr, posllJvefy no 
junk. State wants. _ Stamps pJease.-Uox 314. PARRS, 121 
Klnqsway, l.oudo u, \V.C.2. 
BULLETINS ror S11le.- Octobcr, 193&, . . to Jnnunry, 19H, 9~ 

numben.-Olfcrs to G:;VG, ta Alder 1'<>ud, (llasgow S.3. 
F01t SA.LE.- Meters. ~wo only . 0- 1 nt/ t1,-L. \V. MAST, 

A.~I. ru•l.11.l,,. 28 Welbourno Road, l3road1trceu,LlverpOOI, 16, H AROWOOI) 11hoto framca. 1louble glM,. Postcard slr.e r.s, lld. 
Others made to your owl\ rcquiroruents. Prices n1odemte.. 

lnqulries lnviled.-CORUl'.""l."'l' l:'ORD, 2.0\\t\\f, J ohn St reet, 
Dunoou. Al'!lyll. 
M ONOMAJtK ser\'lc•i,- P crrnnnent Londou nddl'CS$. Letters 

re(Ur<~c~1M. Conflclt•ntL11. 5s. p.n.. lloyn.1 11atron • .,ge. Ke.>· 
t-0~ Od.- Wrlte Ui\[/MON07A W.<,:.l. 

Sa l.E.- A.C,, :;, W. Con"crter, 12- 80 mct l'll8, nlw motor 
gc uc-rntor. input JOOv _ D.C .• output 230v A.C.-Offc.rs, 

Stot·khurn. 40 Nethr rburn !toad, Sundc.rlaud. 
SA.f,K.- Exccllcnt 2-vnl\•Q s ho rt-wave receiver, with \talvcs n.nd 

c.~il:s, 653.-Hox 30~. PARR$, 121 Klugi;wny, London, ,V.C.2. SA LE.- lfarlcr pick-up, require• rul>bcrs. 168. Double •Prinl< 
(lrn1nophono motor, lOs . Single Sf>rlns:, 6.'if. 'fhrco anc.Jcnt 

Co8rnos G vnlt t.rtodes, n~ver u.eed, 108. throo--Box 304, PARR..'1. 
121 Kingswuy Lomlon, \V.C.2. SA Lt;,-KT\V63, '°'65, KTW63, DK63, KT63, 0 50, .£3, unused , 

Prefer armugu Kwap 0-l to o-5m,A, 2- 2i in. movemeot.­
CLAltK, 27 J).;ml.>crtou !toad , E . ~toh;'i:l-Oy , Surrey. 
SALE.- 'roylonuctcr 425. 0-1 ;mA (4t In. square), unuMl<l . 

rruike rs cnrt.on. llothc.rmcl brus h e rygtnl plck·up.-OlfcNS, 
llt!a:o, l5 Leylnnd Road, S.Outhport , Ll\n("S. 

SALf:.- 2v SW S uperhct , QS'.r t'cbruary, 1941, plus diode KL1 OP Pc.mode., AO/ DC 1nni n.s. one set c.-oils, requires 6K8 ana 
re<:t., ftOOd p.1rls In cubiuct with 4 i11. PM s peaker. Bnby Universal 
Avo, no scnlc. Oft'cns. \VlrclCt>S 'Vnrld (ltutllty :unpllOerl-..~equJres 
o no P X.J un<I rect . nud rcwtrini::, bcst. oner over .£6. 'vantod : 
Slide rules P.r.c. l'ill;cr, ".'-'),1 all 31tc;,. "'.Iii b!IY o r .excha~go fo_r 
part&--8.ll. dlrlls, etc. Stnoo w:mt:s.- S.A.E. lo Ji. J. }ORUE::s, 
78_ ~1(l8t. ~Till, :B.nst. Griust.cad, Sussex. 

SPECIAi. Colo nia l model "Eddyst011e 4-valvo Bntt~ry R ecel'"er. 
cast nJuminitnn 3·sect ion Cll.W-, 121-2.000 n1etre8, CO'Jt £-28 

pre-w11r • .£20, M:nieotlc mod el 160. O·\'llh'c JladJo~rnn1 ch0581• , 
comtJlcte nn ,,.Ive:;, l2 lu. 111.1ditoriu.m e1>enker, £20. Spcclnl 
3-vn lve '£,Jt,F. receh·cr (bl' N. F., ltc•d. 06US) Ilh'M S/ W 
mlves, In super pOrl:lble cabinet , 1 , 7 to 2il Mc/ s , £15, MajcgUc 
"Colotunl " 12 in. aut.lltortum speaker. £7 I Os. E.D.C. rotttry 
eonve~tef. h'q>ut 220/2~0 D.C., out.r.ut. 2~0~ 50cy, 3 KVA~ pru'nlY 
used, .£30.- llox 303, lAflRS, 121 KID!!'""~ · Loudon, W,C.2, 
SPJUl'G rlr,nn,- One each K S, Q7, 60 7, .AC/ TP, AO/llLDD, 

AH new, 98. Od. each. 'l'wo n .. C.A. 956, one ench 954, 956, 308. 
ench. Thrro ·000015 ,·arinble ecnunle Insulation. 3s. t nch. Two 
S + . 8 clectrolytlcs 460v working, 8$, <mch.- Box 310, r .\.Riu;, 
121 Kin~\\a)', l ..ondoo, \V.C.2. 

U liGENTJ .Y requlre;l.- A()/ OC radio receiver (for 240v D,C.) 
o utJ)ut 21 wntts or O\'C.r.-Otfers to lla \Vclwyn Closet 

lat,.ke. $helllcld. 

WA 'NT.F;D.- A\'oda .. ptor valve tester for 4, 5, nnd ? pJm.­
JlrnO, iO High ::Hroct. lf•dley, Welllogt,o n, Sa lop, WA N'fl<.:D.-COils f<1r _'N:\tlonal s.ho rt.-wavc 3-vnh"o reechfcr, 
but not. baud aprend :lmJ)teur coils. P:utlculnrl~1 required, 

roils Noi;4 .181 lt), zo.- 1.AYtN, Old House, Sonning, Reading. 

WANTF.0.-falJ~'llt<;>oe coils 68ll. 611, 6Y, 6R; Dia.I cal 1097 
o r 1099. knobs cnt 1089 or 1086, roll ho1dcr cat 969.­

WUlTF.HOUSF., 1.2 Abbey View Rond, St. AJbans. 

WAN'rt;o,-Eddrst.one tl'l>C 1034 ~ablnet. 111'0 typo 1070 
dunl-i!pced dl• I, or &imilar.-TllOMSO!I', 37 Lllnsdnle Road, 

l'ctcrhead Aben.teen. 

WAN'fBD.-Elthcr lfolllcrnlleni SX,32, SX.28 or Nat.tonal 
.H.R.O. with matched speake r, in i:zood cond.itioo. St.ate 

prlce,-13ox 311, PARRS, 121 Klng;,wn~'. London, \V,('.2. 
~r AN1'ED,-'l'raiL,formcra &00-0-500 250 m/ ll, 40<H>-IOO 

200m/n. 6'3v3-6amp. l,000-0-1000300m/n. 2·5v lOamp. 
5v 10 amp. 1'hordarson driver T84, D50, n.l.M> Shure cr)')Stnl nllke. 
-WILI.IA!IS. 101 lJush Street, Pe mbroke Dock, Wales. 

(Co11tit1t1ed at bottom, <if prn-iou.- colmnn.) 
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Calling •• c· •• 
Calling •• f' •• 
Calling •• C: •• 

for t ' harlie 
for f ' harUe 
for Charlie 

Are you receiving me ? 
0. K. " S " for Sugar. 
Receiving you perfectly. 

Can read you like a book, thanks co 
the way I have Improved through 
studying the 
~'Al\"DLEll S,.STE~I OF 

~IORSE C Ol»E TH1U.1~l-XG 

whenever I have had a little time to spar•. I took 
It up because several o f my friends in the Services, 
who are now highly efficient W /T Operators. advised 
me to train the way they did. 

lllllE •'UTAlll.E • :, ·1DEX(;E 
of the soundness of Candler training ls given in the 
"24 extracts from students' letters" sent to all who 
write for the 

• ·A~ltLER •• BOOK OF FACTS •• 
which gives full details of the Courses for Beginners 
and fo r Operators who wish to improve their 
speeds and techn ique. 

Write to:-

THE CANDLER SYSTEM CO. 
(Room 55), 121 Kingsway, London , W .C.2 

G:Jndlet Sysrttn Co .• ~twtr. Colorado, U.S.A. ()44) 

The name "Celestion" is a 
guarantee of quality and 

service. 

Liu or British and 
American cypei wlll 
be sent on requeu. 

CELESTION LTD. 
("!S_Wt•Ctl 

IUMCSION·Ul'Oll· THAMES. SURREY. 
~ K~ '°'6•1"8 

(Supplied againsr Priori1y Orders only.) 

quartz 
Crystals 

iii 

for Frequency Sub-standards 

TYPE B 100 
A lon1lrudlnal mode 100 kc:s. crysuJ, around co 
within 1S cycle.a of th• nomln&f lre-quency and 
supplied mounted In a fixed alr pp mount, of the 
plui-in type. Temperuure co--efl'ident S p.&ru In 
f()J p•r desr•• Ctndsrade chance.. 

PRICE, lndudlna mount Q : 5 : 0 

TYPE AT/ 1,000 
for frequency 1tand1rds opeN.tlng at 1,000 k<•· 
the AT/ l,CCO I• ro<0mmended. The aflndlnf and 
a.llbr-aclon •tcuracy la 0.0 I 0 i>• and the temperature 
co-efficient Is approx1mately S eye.lea ac the funds .. 
menu.I frequency per de1re:e Cenda:rade chance. 
Supplied mounted In a fixed air a:ap mount, 11 In. In 
diamete.r. 1t1ndard f In. pln 1padn1. 

PRICE £3 : 13 : 0 

w~ Utoll be ~eo1ed to cruoce for oJI 'Yl»t'I of crraco/J 
for commercial use becwttn the limits of 25 and 8,000 
~lloqdes. 

Supplies avaHablt acalnst Priority Order1 only, 

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

T elophono : Molden 0334 

Contractors to the 8.B.C .• Admiralty, R..A.F ,, Crown 
A&.enu for th• Colonlu, etc .• etc.. 

Bargains by EleetradJx 
POWER TRANS FOR MERS. Only a few left. 
100 wacts G.P. Co., SO cyclea. llO volts co 22 volu, 3-4 amps, 44/ -
150 watt Fost er, '400 cyclea, llO volts co 15 "olu C.T .. 10 amp1, tJ, 
lSO watt Foster, SO cycles, 110 volu to 10,000 volu, lS m/ a, £4. 
SOO wau Foacer. 440 votu, SO cycles, to 110 volu, S amps. £4 151. 
lkW Powqulp, lSO volu, SO cycle.a to SO volu. 10 ampt, It. 
I l kW Zenith, 100 votu, 50 cyclu to 6,000 volu. 15 m a, £1. 
1 kW Foscer, 100 1lO volu , SO cycle• co 4,000 volu. £9 IOt. 
J JcW Metvidc.. 100 volu, SO cycles co 600 volu, oil, £9 IOt • 
... J kW Foster. 100 volu . SO cycles co 60 votu ton amps, (11. 

TRANSFORMER PA"TS. We offer :a few shrouded carcue.s 
ready lor rewindina:. lSO wan 1h:e. 1 7 6. Fint-dus make. U you 
c.an cut your own lam' out of 6 In. Scalloy she:et, we can 1upply 
In lB In. lcnichs 2.t l/ l each. 

W E CAN SUPPLY 100 ohm and 10.000 ohm Wheuacono 
Brldces. G.P.O. dial swlt<h rheoacats '4.000 ohm and 8.000 ohm1. 
Sulll ... an and Tinsley Mirror Galvo1, Mcc1ers A"o•. Stement hlah 
apeed Relays. 10,000 ohm Raycraft Relays. Incomplete e1C ... Go ... ·c. 
Wheatstone Srldcea fess colls, 45/ - G.P.0. vercJul Galvos. l S/ - . 

RECORDI N G OF MORS E SIG NALS. e..c.P.O. Moro• 
lnken, record on paper upe, doc-kwork drive, fine workmanihlp : 
Siemens make ln firn..clau order, £11 lets. Spedal field H.Q. 
Mone Inker. Key and Indicator. £15. 

RHEOSTAT Panel one.hole ETNA 0 to I olim l ampt with pilot 
bulb, l / - Pllltln drcufar lab, ma.hoc. bue. ilass fronc, SO ohms, 
2 amps, JS/ -. Slldera, procected mains type, I amp, 750 ohms, 17/ 6, 

MOTORS - DYNAMOS - ROTARIES 
SWITCH80AROS - CHARGERS. ETC. 

Vi1it our Showrooms and Inspect l1r1e :and vuled ranee of barcalns 
In Radi~Electrlul-Mechanlcal and Scientific Apparatu1. 

E LECTRADI X RADIOS 
214 Queeastown Road, Battersea, London, S. W.8 

(Clost' lo Queen•s Road Stadon, S.Rly.) Tel~: Mocoulo1 l1S9. 



IV 

the amateur is still in radio 
No 01hcr industry has had chc benefit of such an cager and 
rroficitnt group or supporters as rhc radio an1atcur. 

Hy his own cxpcrimcnuuions and invenlions, and be· 
C::l\.l)t o( the extreme JCM3nds he m-adc upon radio equip• 
mtnt.chc r:.dio amiucur has been rhe driving force behind 
many o( 1he major developments in radio. Ou1 o( the :im­
:urur ccsting grounJJ ha,·c come adva.nc~ ccchniqucs aod 
\ ;11tly sup<'rior cquipmcnc or which Eimac vah•cs are an 
ouu1;inding example. 

EinlaC valves created and developed with chc help of 
radio :11matcurs. poss<.•ss superior perfor-rnancc character· 
1sdc) 11nd great su1min:.. They will srand momcnuary over· 
foiad• o( 11.> much as 600"1: :and they Poll1>ti•tM/,ucJ,,-, 1• 

11rc unconditlonally gu11rantccd 
"l<"'".\C premacurc- f;ailurc due co 
~~.s rt'll"a~d inu~rn~lly. Tht~ arf' • .. 
good reasons why Eun.ac valvC's a.r~ ,.• 
fi~tchoi«amonglcading<'lcctronic ,,... ~ "t.S 
cni:in.e rs 1hroughou1 che world.~ 'I .,~ 

11.1;.ru1. 8 1.iLU:'l'I N. Mnroh l0·14 

Eitel-McCullough, Inc., San Bruno, California PSanllfet(al•d ., Salt arw"a, Callfofniet .,,,, S.h lo•• Cit), U"9h 

bj>Orl Agnll': Fr":ur (, llo1#)f'lt, JOI Cl111 Str-NI, s"" "'""',.~ •. Culifor11ia, u. s. A . 
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