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Transmitting 
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rltti e1 /10,n :h.L. la1 't '"n r.. Ci 
T. . ' -it i ~ .00():.! ,,, I fJ n 
5 a• 1P'> at 50 11.t'Tf~I • r ~ 
at 10,0QO t ~s D.C. 

Condensers • • • 
WITH continuous satisfactory S¢rvice. behind th¢m-

in the Post Office and in Broadcast Stations 
T.C.C. Condensers hold a reputation second to none. 
Among Radio Technicians the initia1s T.C.C. mean 
accuracy - dep¢ndability and saf2ty-wherever a 
condenser is needed demanding th2 ve.ry limits of 
these three qualities - then will you find a T.C.C. 
Whatever may be your need - if t is a condenser 
Je.t us help you - remember there · s a quarter of 
a century's experience at your scr ice. 

• 

ADVT. TELEGRAPH CONDENSER~ CO., LTD., N. ACTON, W.3 
0 ~~ 

Magnum 
Spa!1hettl Wound 

Resistances. 
Jn nddJtion to lhrir w.nny applications 
these iii • tane.e nre n·oonllllc.nded as 

·rruusmit tin • Grid Leaks. 
600 to 50,000 ohms 1 '6 
60,000 to 100,000 ohms 2 -
150,000 ohms . . . . .. 2 6 
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flagnum 

Volume Control. 
'1·111 is an e1ttir l\1' n \\· 
design of '\"Bl}" co1111Ja 1onn, 
1 ! "" dia111ct r and d I 
rt is nl d in nvo \ u of 

2m m and 

Pri 5 -. 

B U R N E • J 0 N ES & C 0., LTD., '1 M AG N U M '' H 0 U S E , 
296, Borough High Street, London, S.E.1. 
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cl1io \,·orth rcn1cmbcring \\'hen ) 'OU arc l)uying tran fc>rmcrs, chokes, or eliminators 
- · 'lo k f-or rl1t. Pr\R1\1EKO dian1ond if }10U want the \,est ... , l) ... Rl\1I~KO tra11.:­

POLAR · TUB . TWO (less drive) 21 /-
1,·au1111nn1iftt1 by " l-.·1Rl .. I:. ,. ,. for rt e. tcith tlt~ir 

• gullrt f>tc1k Cotl. 
• 7'ttb' 1 1' rt. , :iO - ; • l 11b' J•"t>u, ( ilh !Jrum lJr1t ~) 

:n tj; 1Jr111n Drtt e ti; J>1sc JJ1it1.:, ft -

forn1crs ar <•f t l1 l1igl1e"'t c1('Clri ·a l cffici )Tll'~~ 
togetl1 r \\1it11 so1111d 111 ''l1a11i <tl c.l i r11, and are 

t1~c<l 'Xt 11. i\7cly i11 \ ' ry fi lcl tJ f ,,·ircle : 
rt'~t·ar 11 a. \\: ·11 a: ])\1 tl1 1 

: riot• a111at tir 
• 

thrt t1gl1ot1t tll c li11tr~·. 
\\~c :--l1all ]) })lea'"'ecl t • qt1ote for 

tra11 f r'rn1 ·r an cl cl1ok<:" f <1r all 1)t1r­
lJ >~c' ~\11cl to <l11 ~1>eciricatic>11-. 

Li I fro 111 : 

• PARTRIDGE 
&MEELTD. 

26, Dover Street 
LEICESTER 

Ci:11tral :!:!:.!#ti. 

74, New Oxford St. 
LONDON 
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Per fect Ganging is Gua r anteed to 
a ll users of Pola r Tub Condensers. 
Matched within 1 % . Fully screened. 
Rigidly built . Fitted w ith m inimum 

trimmers . 

FOR ALL GANGED CIRCUITS 

TUB CON DENSERS 
Obtclinable from your dealer. Cdtalogue on request. 

l 
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The 1. 7 Megacycle Band . 
... ... eclitorial is 11ot an eas~· n1a ttcr to prepare, even \\rhcn its cc>11 tc11 t. are of no particular 

n10111ent. l~t1t '''l1en it bccomec; necessaJ)· to \vrite upon a t1bject of paramount 
importance, tl1e di111ct1ltics are i11creased tenfold. 

In glancing througl1 our list of home 1nernbers. our first impres5io11 is that a \"cry large nt1mber 
are ir1acti\r·c, but tl1c_1t i1npre~ .. ion v;oulcl lJe incorrect. becau c, a' an individual, ,,.e kno''' C>tll)" 
the acti\1 C calls on the bands upon which we are usualI~· operati11g. 

Those \\·ho for years have u ·cd 7 and 14 megacycles exclu~ivcly ha\re no idea of the activity 
011 1.7 M.C., and, conversely, most of our lower frequcnc)· expone11ts \\'Ould have clifficulty in 
naming half a dozen acti-v~e calls to be heard on thr higher freq uc11C}"' bands. 

\rery roughly, we can summarise l~J:3J c,perating conditio11 ·, as tl1e1 effect Great I3ritain, 
ir1to four groups of individual~, \·iz. : 

(1) T11c exclu~ivc DX group \\the> sc:ldom work off the 14 l\1.C. l>ancl, but who ttre occ·asionally 
l1eard on 7 ~1.C. \\1hen conditions on that band are good. 

(2) T11e exclu. ivc Europeatl group who keep on 7 :NI.C. until tl1e~- l1avr cxl1austed the po. sible 
list of local countries ~rorked. 

(3) 'fhr exclusiv~e 1 .7 1\1.C. group '''110 rarely, if ev~er. have used the 11igl1cr frequencies. 
( 4) T11e '' wa11clcrers," mo~tJ~~ DX '"·orkers, "''}10 go dc>\1fll tb 3.3 or 1.7 lVJ .C. during the 

week-end . 
To attempt to give the pcrcC'ntagc of each group seem ft1tile, but \•le hazard a gue. s that 

appro:ximat<'l)T 40 per cent . of the present acti\'C' Britisl1 licence-holders fall i11to Group (3), 
'vl1ilst a further 10 per cent. fall into Grou1) (4) . It is to tJ1i~ large bocl)" of members that our 
eclitorial is pri111arily addressed. 

To put tl1i11gs plainl}', tl1e position a \\'C see it to-day i~ that tl1e British Government have 
giv0n us tl1e use of the 1.7 l\I.C. ba11d \\"hen practically the \vhole of the re¥t of Europe is debarred. 
The bc1ncl i .. our nearest to broadcasting and, in consideration of tl1c yearly increase in the number 
of European broadcasting statio11, , is it 11ot conceivable, therefore, that some attem1)t may be 
n1ade at 1\'ladrid t c> extend the present European Broadcast Bar1d ? 

The ans\\·er is a~suredlj~ tl \.es." llO\\", then, and hy· ~~hat mea11s arc '\~le Britisl1er~ to retain 
our JJrivilcg(\_ ? 

l;'irst, '""e suggc. t that ever); ti 'er of the 1.7 ~1.C. band should imn1rdiatelj~ take steps to 
see that 11e i operating strictly in accorda11ce \\tith the term, of his licence. 'fhere are many' 
'~'ell-kno'vn members amc>ng. t us ~·110 ha\~e, in ignorance, \VC brlic,:re, as timed that their trans­

(Conti;111ed on page 16.) 

1* 
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Electron Oscillations and their Application to 
Ultra-high Frequency Communication. 

fLecti,re given before tJ1e Radio ociety o_f Great 13r1lai;1, J11/arch 25, 1931, l>y 
J·:. C. . l\1£GA\V, B.Sc., D I.C. (by per;11issi()'i oj· the (;eneral l.::lectric Co.J Ltd. )] 

I A '.\l going to te:llk t<> you. this ev·ening about 
c lt·ctron osc.:i Ila ti on in "·al vcs a nrl their 
appltration l<> \\·irele~!') con11l1un1cnt1on on 

\\·a \re length be lo\,. tl1e lirt1it c>f tJ1e ord i i1ary· " re­
ac t:io11 •• "al\'e O'\t ilia tor Tl11s su bjcct 1::, a nc\v 
one in tl1c sense tl1a t it has been n1a inl \' co11finc(l . 
in tl1c l>a .... l to pl1~·si<'al a11cl electro-technical 
laboratories ancl tl1at little ha been \\'rittcn abottt 
it, ancl sti ll lcs~ <lc>n(.;, in tl11~ country". rt i~ an 
olcl ont•, }\O\\'t•\:er, in ll1e sen. c tl1al iL~ fur'lclan1cnt~I 
pht:non1enon \\a < l1scove'red. in (;t"r111an ) ' . so11\c 

cl«·\·<:n ,.e" r .. ago a 11d tl1a t a h u11tlrccl or t\vo of 
sci en ti fie papers <lt"ali ng ,~:ith i t- tl1c nia j ori t)r of 
tl1e·m in (;erman-have a1)f){'ared :,incc tl1t•n. I 
tllink 1 can be t introcluce the subjoct b}· giving 
,·ou a n 011tlinc of the <li CO\er\' on ''l1icl1 it i. - . 
iou Il( ll·( I 

In a g;1..,-fret"' three electrode \·al\'C' a ct1rrent of 
electr<)ns Oo'' from the filamC"nt l() the anode if 
tl1e a11o<le 1s 11ositi\rel)~ chargecl, btat I'lO current 
flo,vs if it i~ negati"~et~~ chargecl If the brrid of 
a val \"e i~ J><.>~itivc v;11ile the a node is 11cga ttve, 
current \Ytll flo'' to tl1e grid, but none to tltl\ a no<lc 
so long as the vacuum i good. lf tl1c valv·u con­
tai11s gas, some of t11e ~as n1oleculcs ,,·ill be clis­
intcgrated into positi\re ancl nrgativt• ions l)y· col­
li(l1ng <'lectro11s on their \vay· to the grid. Of these 
tile posi ti,~e ion~ \\ill be a ttrac tcd to tl1c nega ti\•c 
anode thu:> cau~ing a currc11t in tl1c opposite direc­
tion to tl1e arlodc ci1 rre11 t in a norn1a ll} ·Op<""ratcd 
val \'e . . \s tl1c 111agnitude of this po-i ti,-e ion c. ur­
rcnt d<'11ends on Ll1e a111ount of gas in tl1c valve, 
it gi,·e" a useful indication of tl"\e •· goodnc s" of 
the \~<lcuum. 

To,,·a r<ls th~ en<.i of 19 J 9 t\\ o Ger111an 1)J1 ,. ~ icists, 
Barkhauc;en and I'urz, noticed some p<.·culiar effects 
"'-\'hen 111aki1\g "·acuu1n tests on transmitting valves 
v:ith po~iti\1C gri(l '-'Oltages. In 011t· ca~e. they 
ob er\'t"U an anode curr('nt in llte 6ppositc clirection 
to tl1at for po. iti'-'·<· ions ''hen the anocle \\a~ about 
JOO \'olt" n('gati'v·e ancl the grirl evt'ral hull(lrccl 
\'ol ts 1)osi ti\.·e. Thi~ coulcl onl )" be C'xpla incd b~· 
n«ga tive electrons reaching tl1c anode in ~J>ite t:Jf 
tt1e OJ)PC>$ing fiel<l c.lt1~ to tlLe n<.'·ga Live anode voltage 
and posili\·e gricl voltage. .A. t the same tirne a 
hot-\vire an1 n1cter i11 the a r1ode lead ga vc a r:ea<l1ng 
of several an1perc-., althottgl• t11<"" D c~ anotle 
current onl\· an1ountecl lo m1lli-amp:;. Barkl1a\1sen 
ancl I\ lJ r7 deci<lecl that tl1csc efiects \\'ert;) clltC to 
elec trc>ns ,,.h irl1 '' c-rc attracted to tl1c J'osi ti,·e 
grid a11cl sl1ot 11ast tl1t• grid \\•ires into ll1c retarcling 
fi(·ld in tlle gricJ-anode space. ,,·here t Ile)~ \\ere 
slc)\\"e<l u1> and C\tentuall) reversed llteir clircction. 
returning t<J the po ~ iti\-c grid, ,,·here "'Orne again 
1nisscd the ''ires and repcatc:-d tl1<.~ re,·ersa l of 
direction in tile grid filan1ent ~pace 'J'he~e 

lcctror1s . '''1J1ging 1)nst the grid, bet\\ een iila111e11t 
and artoclc ca u~tl tl1c gric.l pote11 tia.l tc> oscillate 
al)ot1t its 111can Vtllue at a fre<111enc)· \Vhich de-

pertdecl on ll1e gritl and ano(lt.~ {0 .(.) \'t>lta.gc~ a11d 
the clin1en~ion~ of tltc '-'alve c:lcctrode ,. l ' hi 
oscillating ' 'o1 tagc \<Va~ tllc eel \1$e of tl1c eA tra C:\t rrcn t 
in the hot -\.\·irc amm<~ter a11d the u11exi;cc..t~cl l) .l~ 
a11o<le current \\as c.lt1c lo the O\'er. hooting of 0111c 
of the osc illabng electrc>n~ . 

Barkl1au~cn a11d I~urz calculate<l thr frequt.•nc:y 
of oscillation of the l-"lectrons b)~ making ''ariou 
sin1plif)·i11g assllffiJ)lio11s. and the)' also meCl~urecl 
t11e ,,·avel(.>ngt.h b}· 111<.:asuring the clistance bcl\\t'\ n 
adjacent tl<>clcs on a I .echer \\'ire ~)·st.e1r1, tl1at is. 
t\\10 l)a.rallel \Vir~o,; s11ort-circt1itecl at one en<l ancl 
couple<l to the el>ctr<.)n o:scillat.or Th(\} .. got quite 
gooc.l agrrcmen t bet,,·t''C'n the meas\l red \'aluc 
(about l metre) and tl1e \vavelengt.11 corrc.spondi11g 
to tl1e ca lcula te<l fre<l uetl.C','. and Lhe\· also fou tlll 
that tl1c \Vavele11gtl1 varied approxin1atel)· as 
1 (the square root of tlte grid \.'Oltagc), as \\a~ 
inclicated b\.'" t11e1r <.alculation. 

1"he t ~'PC of circl.t it usec} by· Barkl1a11~cn a11d 
I~urz and h\· man,· later experimenters is shO\\·n 
in Fig. I. :.\ pair of l'arallcl ''ire~ i , COtlnec tcd 
at one en<l to ll1l· gri<l and anode of the ,·al,.l .. and 
a sl1ort-circuiting l>rillgt· i.~ n10,·ecl along it. 13ark­
hausen and l'l.1r~ fou11cl that the strcngtl1 of t11<." 
oscillation · variec.l as tl1c d istancc of tl1e bri<lgc 
from the val\'e \\ c"l.S \·ariC'd, but that the \\'a vele11gth 
\\-'as practically unchanged. and the)· can1c to the 
co11clusion t.l1at tl1c~c oscillations \Vere solely due 
to electron n1ove111e1lLS and tl1at the external 
circtLit \\·as si1nply a n1~nns of getting the oscillating 
energy out of the "·alve. ·rhe sl1ortest 'va\.·c-l~ngLll 
the\· obtainecl \\·cis about 4:1 cm., ,,·ith a sn1all 
trat'.t~n1itting val\re, hut the\· estimated tJ1at it 
should bl' J)Ossible to 1)roduce "''aves do,,·n to 
abo\1 t I 0 cn1. ,,.i th mall receiving '\·al\'C:o\. 

The distinction bet\\'Cen electron oscillation 
and reaction oscil la lions sho11ld no\v l:>e fa i rl)1 clear. 
"fhc reaction oscillator <lcp<:nds funclan1cntallv 
on tl1c anode currt:rlt follo,,·ing changes in the grid 
voltage ,..,·ithout an~~ appr~ciable tin1e-lag, so t11at 
the ,·oltage "'ariations across an im1Jcd<l 11ce in 
the anode circuit ma}· al\vay·~ be itt tJ\e <>pJ>O~it.~ 
directic>n to variations of grid voltage. \\rl1cn t11e 
frequency~ become'\ very· higl1 the tim~ taken l>\. 
electrons to go fron1 filanlent to ano<le is n<> longer 
negligible co111parecl ""·itl'l the time p~riocl of the 
oscillation~ and the pl1a~t' relation· ir1 the circt1iu 
are upset -.;o that t11\;re is a limiting freci ucnc~ 
abo'1·e \\'hicl1 the reaction c>~cillator ca1l11ol ,,·orl' 
This frequerlc)· <le i>~nds on th<' di111ension'5 of lht"' 
electroclcs an<l the '\'Ol tag<'s t1sed an<I for smn 11 
transn1itting ,·al,·t·s '' ith anocle \toltage of 5e'\·eral 
hunclr.,.cl it corre poncls to a '"a,·elength of the or<.Ie1 
of I 111etr~ . fhc shorte l ,,·a~""Cl~ngtl1 J)TOllUlc<l 
l)v a rea(. tion o-..cilla tor, so far as 1 a11l a \\·art•. i .... 

.J 

60 <-In. prcJduced b\· 't agi ''-·itl1 a Jl«tr of J apan(.:~t~ 
recct\' ing \•al\·e~. :inc1.. this is ,,.t:ll insidt: tilt! 
upper limit of t.l1e electron oscillalc>r, it is no'' 
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pos~ it>lc- to produce a contin11ot1 range of u11clampe<.l 
oscillation~ tlI) to the frequenc~· linlil of tl1e latter 
"' hic}1 corrcs1)or1d-; to a \\a ,.t .. l ·11gtl1 of a tcv.· 
ccntin1etres '' ith exi!)Li11g \:al ve~. 
Th~ electron o. c:1lla tor, in contra"'t to tl1e r~action, 

<.1c:pc~ntl" for it~ O}Jt•ratio11 on the inertia <>f tl1e 
electr<>11s h<'ing inlportant at the opt'rating frc·­
<1ucn ). \\•l1icl1 i~. in fact, cleterm111etl b) tl\c <;]cctron 

and of the hial1l\· tecl1nical nature <>f sonic of it, 
bt1t I sl1all attempt to gi,rc ~·ou an outline of the 
experiments \\ 11it'" l1 l1a \·e C<>ntributetl 111ost t (> 
the t1nder:;la ndi11g ancl tt5e o{ tl1is recent a<l<li ti<,11 
to radio frel]U(·nc \· tecllnil1t1c. 

Some of tlle ca.rlie~i \\ ork on the subjec l after 
Barkhau~en ancl I\urz's original rc·earche·, ''a:; 
carri1..:d out in tl11s rountr\• b\<· Gill and l\Iorrt·l1 - -

at (Jxforcl. ~1·11ei r apr>arattlS ,\·as very· 
si111ilar to ll1at of Barkl1al1scn and 
J{urz, and cc>nsi ·trd of a 25_,,-att :\lar­
co11i-Osra 111 \·al\'·e t~·pc \l."'f.S, tlte gri'l 
ancl nno<lL' of ,,·hicl1 \\ere connectetl to 
a llarallel ''ire s~·sten1 ()f ,-ariable 
lengtl1 . 1'heir results con tirnle<l t:he la, .... 
of l3arl{l1at1sen a11d l(urz for tl1e rela­
tion bet\\ ecn grid '-.. oltage ancl \\·a,·e­
lt.·n~th. :.e .. X2 Eg = con tant, l)ut the~r 
~ltl)!"cciuentl)· discov"erecl that oscilla­
t i<)tls cou l<l l)e vroduced '''hose ,,.a,-<'­
length \\'t\ clec1cl('d b\ tl\e ext0rnn 1 
circt1it an cl \\ a5 ~1ractically· in<lepen<lcr1 t 
of th<!' ,·olt:-tges a1lJ>licd to ll1e \'al,·e. 

-\t alJout t11e ~a111e tin1c Scl1eibt:1', 
in (i('rn1an)", 1naclc ~Xf)crirnent..s '""ith 
,·al,·e <>f , .. ariot1 gri<l an(l anode 

FiB. J. ' ' Lech er Wire •• oscillator with variable condenser bridge . 
The H. T. can b e applied • ither to (i) the anode , g iv ing ordinary r t!ac tion 
oscillations ol o n e or two metres w ave le n Bth. or (ii) the grid, 11ivin, 
e lectron oscillations ol 40 to 80 centime tres w avelen g th. 

dian1eter~ a11<l prodt1ced oscillation~ 
l)et ,,·cen 30 a11(l 300 cm. ''°a v·t,l"ngtl1. 
l le al..;o confirmecl tl1c Barkllau. en 
aTld T-\:ur7. re~ult.s but, unlike G1ll ar1cl 
:\Jorrell, l1c <leci<lcd that tl1e ,,-a"~elcngth 
\\'a ~ indepc11den t. of tl1e tuning of tl1e 
external circuit, ,,·}1ich 011ly affect~c l 
the o~cillation strcnath. Schcihe later 
used t\vo-val\·e eleetron oscillalor cir-

The circuit i & ahown below . When the &witch i a in the '' R •• pO$ition, 
rea ction o scillations are produced _. and when in the. ' ' E '' position, 
e lectron oscillations. 

+ 

-
H.T. ' I 

I 
I 

-
+ 

B1AS -
-

- ... ---- --- -- · 

• 
• 
• • ti ,. • · • 

• • • - - .. -.. 

E 

d\'llamic" of t11c ' ' alve, so that the effect ,,-J1ich 
~ 

cau es tl1e failurl of one t~r1>e of o~cillcLtion n1ake ~ 
the econd i>o~si l>h.·. 

I shall 110\,. gi,~e )'Olt a l1ort accoullt c>f son1c. of 
the more in11)orta11t ex-peri111ental researcl1es \\·t11ch 
l1a v<:' hec11 carri<'d out on clcctro11 <>sci Ila tions 
sirlce t l1c orirri na 1 \\ <>rk of J3arkha usc11 and T\: urz. 
It \\·oulcl bP i1r1po~siblc to deal ,,·ith <111 the v•ork 
that hn~ bcon done on accot111t of its quantity· 

cuits. onc- ,\·i th the t \VO ,·a},·es co11 necte(l 
at the centre of the 1)arallcl \\ire oscillation circuit, 
and anotl1cr "' itll one va l'r~ con11ccte<l ,tt each end of 
the parallel \Vire~. lle fc>und tl1is a great in11>rovc­
ment and repc')rtc•cl that lie obtained 5 to 7 time:-; 
the oscilla Lory iJO\ver ol>tainahle fron1 a singlc­
val\ ·c circuit, and that the lilamcnt ten1pera turL· 
could also be reclucccl. l)uring tl1e ~t! C:\.l)~r1ment .... 
he obser"·ed o..,c1llations '"·hose \\·avclengtll ''a~ 
mucl1 shorter that\ Ll1e a1)proxin1atc calculated \·aluc. 
and found tl1a t ll1c f r~que11C\' ratio of the~c to ll1e 
nor111al longer-\\ a' e o.,.cillat1ons ~-as bet\\·ccn 1.3 
ancl 2.0, so tl1at the\· could not l)e harmonic . It ., 

''as conclud~d that lltc\· must be due to th.<. 
electrons 0 ci llating in on1e different manner 

Ot11cr earl\· \\ orkcrs 'vcrc Zacelt. ,,·110 1)roci ucC'rl 
oscillations of 100 cn1. '\ya\•elengtl1 \i.·ith a grid 
,·oltage of onl~, c:;_5 and zero ano<le ,-olt~. and 
Sahanek. \vho found experimentally· tl1at tl1t~ 
anode d ia rnet·er ·hould 11e b e t\\'ee11 l\\'ice ancl ti,.re 
tim~~ t l1e grid cl ia111~ter to produce oscilla tio11s. 

:\Iuch in1portant w<.>rk \\·as done in tl1e laboratoric!'l 
of l)rof. l ~o1r1anclft (1 t :\Iosco,,·. GrechO\\•a carrie<l 
out. extensi,·c t st~. using tile san1c t~ pe of c1rcu it 
as Gill ancl :\Iorrc.~ll ancl -cheibeJ a11<l foun< l that 
for lo'" -gr1ct \·oltage~ tl1e f tlamen t tcmi)era tt1re l1acl 
a o-reat t•fTcct 011 the ''a velengtl1, ,,.h icl1 ettect 
,,·a. reducecl at n1cdiun1 gri'l ,-olta~e~. '' l1ilc 
at large-gri<.l \·ol tage..; the ,,·a \·e]cngth h<.' c.a 111c 
inclepcndcnt of sn1all cl1angc in eitl1er gricl or 
filan1e1lt \'Oltagc . .\t tl1e l1igller \·oltagc~ a ..... horter 
\\·a ,.e \\·hich ,,·a.:; 11ot exactl\· a s ~cond harn1<)11iu 
,,~a~ Ol)servccl as itl Stfll'ihc's ex.perin1ents. \ 'ariou-.. 
multi ,·al\'e c. .. ircuit \\l.'rt• cle,·el<>pccl inter i1t 011t 

of \\·hich tht: \•aL\·es \VCrL' connected at l1alf-\\a\rc-
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length i11ter,·als along a J ... ecl1er ,,·ire S)' t ·n1. l"'he 
, ·alvc Jives '"ere in al l cases \·<·I)· ~11ort. 

Ka1)ZO'\\' and G,,·osclo,ver, '''orking in the same 
lal>orato11·. {ou11cl that t,,.o t~"pes of ocillation~ 
coulcl i)c obtained, 

( I ) o cillatio11s ,,·hose \\a \ 'Clcngt 11 \\<JS cletcr-
1nine<I ]),r the.; elcctr<><lc- dimen~ion", ancl 

• 

J)Otentia ls as fo\J11d b~ .. Barkhausc11 and 
l\_ttrz ; and 

(2) o. ci Ila tions ,,·hose ''a vclengt h cle1'>end-.; 
only on the cxt~rnal ~1rcu1t, '' h icll t11ey 
callecl "C~ill~~Jorrell,'' or sin1p1) •· <.-~l '' 
o c 1 fla tiorls. 

·rhc re:-,t•arcl1c of Holln1a11n, at [>ann. tadt, 
extcnclcd O\ ~r a numb<.;r of ~ear~. l1a\·e prol>ab])r 
contril111ted more" to the literature of the ~nl>jcct 
tl1an t11ose of an\· oll1er ,-.-orker. 1 hall tl1t.Jrefore 
clc-al "' 1tl1 11is mctl1ocls and re5ults in ome; detail, 
a t11c) arl! ty-I>ical of mucl1 of th<.: '' ork t11at has 
be-en ci<>nc, and also introduce· ne'" <lata anc.l nev. 
icleas. 

Ilis g<:ncral results can best l>t' stnte<l l>y c111oting 
f ron1 tJ1c~ ~u n1 n1arv to one of his O\.\ n l)a per~ :-

. , ln the T"larkl1at1ser1 ancl l'\urz retartling t1elc.J of a 
trio(le, fottr ditlcre11t types of o.;l illa(io11 can 
occur: 

(1) Q~cilJatlOil \YhOSe freqncnC\r inCTt:d$l'!'i \\itll 
ficlcl strength. \\'a \·t~Jc:ngt h can be cal­
c11la ted fron1 the 1)<)tent1als ancl clcctro<les 
climc~nsion"> on the a~~t1m11tior1 thnt tl1e 
elt::ctrons '-"ibra tc about tile gricl- ' Bar/(­
hait."it n (IJJ(l l\.ttY.! (Jscillal im2s.' 

(2) If <t11 o~cilJator\- c..ircuit i~ c9nnt:clt:d to 
the clectro<le~. alt~· 1 ·11<1ting fi ·ld are supcr­
in1po ~ <.'cl ou the stead"· ones 'l'J1e e t<.nd 
to increase the ire<1uenc~r a11d cl bl1il<l111g 
uµ pro<..<'~S takes place\ the final state of 
\\·hich is tl1c natural frequencv of t11e 
oscillator\· circ11it · G-J/ () .. i;cillttfzons ' 

• 
(:i) \\~itl1 c1ose-n1e~l1 grid, tl1e electrons may 

S\\'ing only across t ile gri(l R11ode ~1>ace­
''' J1i~lzer ·• 11-J( Oscillation~.· 

(4) Fron1 t hese last . " htf!.hCY II G-Jl1 o~cilla­
lio11 • ma)' be produce<} l'>\" tlle tt t.: of a 
• !-\\ av·e · tuned electrode ~' ~tc•m." .. 

'fhe C'ircuit uscrl b~· Tlol1ma1111 in the c-.-penm~11ts 
t llat led to thvsc conclt1sio1ts is the familiar 011e of 
l c''ig. I . The \\ <L velength of the oscillc;t tions \\·as 
m 'asu recl on a scparat~ Lecl1er \\ire .s) :;ter11 loosel)' 
COUI>lcd to the cJectrOrl O"'Cillator. l\. Cr}·~tal 
detector and galvanometer ,,·ere tl"IC'Cl to inclicatc 
the current in 1..l1e movable bridge 0 11 t l1c " ,-.·avc­
meter " Lecher s\·stcm . 

• 

In the osci llator tl1e bridge "' 'as formecl by t\\'O 
fixed conclc-nsers joined b},. a. thcrmo·cou1>lc n1111nctcr. 

The hrst tests consi~tecl of moving thi~ bridge 
along the "'ire::; from the \·al,·e encl. o gracl tta ll)· 
iocrca~i11g th~ dimensions of tl"lc oscillator)· cirt't1it 
cc>nnccted to the c1ectrodc:s, and noti11g tl1t· change 
procJuccci in tl1e ''~vclength, intensit.\· c1f o~cillation, 
and an(>clc curre11t. T)·pical results arc; '110,vn 
in Fig 2. 1\ ~ the britlgc di ta nee d i increa~ecl, 
the anocle current ttcldcnlv increas-t·s ancl tl1en falls 
off gradual))~ . ~Ieasurcmc.:nts of tJ1c v.a\·"·lc11gt11 
sho\v that tl1e O!:icillator frc<1ucnc)· i~ ~uclclenl~" 
increased at t l1e JJOint at \\•hich la i ncr<'a, es and 
then gcac1uall}· returns to it orjg1nal , ,.a lut>. '! 'he 
curve of oscillation jn.tensity sbov;s ~l sutlden 
increase a.t the same point, and it.s maxi111u1n 

coincides 'vitl1 the maxi n1um of J a. Thl is 
repeated as d is con tin110\1Sl)· incrcasE'd. 

'fo sta rt \,\ith, '"'e 11ave, according to Hollmann, 
p11 re B-1\: osc1llat1ons in tl1e region 1narkcd :\ ancl 
tl1en a suclclen tra11!'iti<Jn to G-:\I o cillationc; in 
the B region : here '''a \ ele>11gtll is incle1)e11clent of 
grid ancl an(>Clc '\1olts an<l depends on1~ .. on t l1e 
constants oi l l1e circuit, i.e. .• \va,-cJer1gtl1 i::, ap1lro,.;.i· 
matel)· proportio11al to d as inclicatcd by t l1e clotted 
straight Jine. \\"ith "·arious \·a l11es of Eg and Ea. 
similar C'urves arC' obtni11ed . \\·a ,·ele11gtl1 tlt•crcasi11g 
\\'it}1 Eg and i r1cr<:a}\ing \\ith Ea. ''r1th i11creas1ng 
negative Ea, In tlecreases and 1ts 1nax1m11n1 1s 
displaoccl tO\\'ar<l · shorter ,-.·a ,·clengll1. 1f J~a is 
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-100\ -. or n1orc, Ia is zero. The o!)ciJlat ion 
~tre11gtl1 (111 ) is maximum '\'itl1 the anode sJigl1tl)' 
nega t1'\·c, e..g., in tJ1is case (for a ~ ·c11ot t transmit ling 
,·a J,~c) - 32\·., for T~g - 24<)\' :lncl d - 44 cm. 
I H is the11 0 . 6.r\ . at 78 cm. '"a \•elength. 

Careful nicasttrcrnents \\itl1 Lecher \\ire ·~ \\·a,·c­
metcr ,, s110,v. ac.corcJing to J Ioll111ann ·., inter­
pretation, tl1at the tra11sition fron1 B-I~ to c;.\1 
oscillations is not Jisco11tinuous, thougt1 t11c chn 11ge 
in la is. Plots of detector (letlcc1io11 i 11 tl1~ tran­
sition region sl10\\. th~· sin1t1ltc.1neous presence of 
both oscillatio11s. I sJ1all return lat('r to the di -
cussion of tl1i~ inttresting 1 cs11l t, for \\ hicl1 there 
is an alternative, ancl, t tl1ink, a n1ore probable 
explanation (Fig. ~~}. 
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J lolln1ann offers an ingenious explanation of the 
sudden transition fr<>m B-l( to G-l\1 osci11a tions : 
\'.\' itl1 a small osci llatory circuit (i.e., small d) 
,-.·hose natural fr'.:c111c:nc~t i.· much above the electron 
oscillation freque110)·, t l1t're is practicall}~ r10 alter­
nating ,-olrage <lt tl1e electrocles. and ,,,e 11ave 1>urc 
B ... l( oscillations. As the lengtl1 of the oscillatory 
circuit is increased tO\\•ards resonance, the alter­
nating voltag~ incrcnscs rapid l)' . '"fl1i~. according 
to a simplifie<l calcu lation of lloll111a11n, causes 
an i1lcrertse in the c-lectron oscillation freqnenc:~· 
\,\·l1ich causes a furtl1er increase in alternating 
\.-oltagc. Tl1us~ an u11stable. state is reacl1ed ,,·hich 
is onl\· stabi lised v.·hcn the eleclroo oscj11ation 

" freque11cy coincides \vith tl1e circuit frc<1uency, 
as a ny furtl1er increase of electror1 lreq uenC~/ \vould 
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tl1en Ye(i14ce the altcr11at1ng "·oltage. If rcsonaticc 
is approached iu tl1c otller direction, l.f?., t.J'\e l1atural 
frequency of t he circuit is incren. (.\0 from a frc(1ucnc)· 
LO\l. er than that of the I~-1( o::icillalio11, th.ere is no 
instabil ity-· $ince the incrt)ast"' of a ltcrnaling "·o1tage 
as resonance is approacl1ccl cat1~cs the el~ct.ron 
o. cillat1on freq ucnc~· to incr~a e, j • • tJ., to go f urtl1er 
a\\"a)· froo1 that of the ttlned circuit. 

J l o llmann foun(I that the pro<.Juciior1 of the 
'' s l1orter D-1\. " o~cillatio11s <le1)~n<Lcd on tl10 pitch 
of t he grjd spira I , \,·itl1 6 turns/ cm. onl)" tl1e 
•

1 long " ,,·ave v.·as p roducccl, '"1th 12 turns , crn . 
the " $l1ort " \Va\•cs ai-1pear at 260\r.t and \\·itl1 
22 turns, cn1 , tl1e "short., ,,~a,,es appear at 150\t. 
and both '' long-., and (I s11ort ' ' are prese11t up 
to 180V. Like previous '"~orkers, I lollmann found 
tl1at the fre(1ucnc}r ratio "\Vas not 2.0 ancl the 

-
" sl1ort " \Va ve \\'a tl1ereforc not a harmonic. I-le 
explains the 11igher frequenc)r oscil lations as being 
due to the fact t11at some of the electrons, on 
returnjng from tl1e anode. do nol pass tl1rough tJ1e 
grid a secor1d time. but osci llate in the grid-anocle 
spac~. As tl1e gricl pitch is reduced, the cha11c-e 
of electrons doing t ltis is greatly increased, until 
eventua11 ~1 none pass back to the g rid-fi lament 
space an<l tl1c higher frequcnc}· O;')cillations alone 
are present. 

· · l l igher freq11cncy G-~ f '' oscillations \.vere l)ro­
duced b~· a ttacl1ing parallel v.-i re-:> to the anode 
a 11<l grid, inside t lte \~aive, along ,,·hich capacit~r 
bridges could b<J moved. 1'hc frequency· of these 
oscilla t ions \.\'as cletern1ined by tl1e distance apart 
of tl1e ca1Jac1t)-· bridges. ~I.he ~11ortest \\rave 
prodt1ccd ''as 15-20 cm., ''ith a 1.1 cm~ cliameter 
anocle, 0.3 cn1. diameter grid and Eg -z 360\ t . 

... -\.n1011g other recc11 t Gen11a11 re ·earches thosc­
of l(oh l'" ,,-110 prodt1cerl ~~() cm. oscilJa lions 'vitlt 
a tu11od circttiL inside the valve~ of \.Vecl1sung, 
,,·11<> used A.C. poten t ials 011 tl1e electrodes instead 
of D.C. and a "\7a riable condenser between tl1e 
electrodes for tun1n.g. and of \\'undt, \vho sl1ov..-ccl 
that B-1< oscillations could be produced by a 
trioclt' '' ith tlat-pla t<: clectroclcs. though tllis \\ a · 
J)Tc:,·iously thougJ1 t i111 possible- a ll tl1csc arc- '''Orth)· 
of n1entior1. as, in<leccl, are n1an}' 111ore \vhicll, for 
the sake of rcaso.r1able brevity, must be excluded. 

'l ' h ree otl1er \.VOrkc rs 1nt1st, 110,~:·e\l'er, l)e nlcn­
tioned. The first is Strutt of Eindhoven, \vl10, in 
a. recent paper, presented a particularly lucid set 
of conclusion~, resulting f rom experiments on a 
standard Philips triode, ,,·bich arc 'vorth quotittg :-

(1) If Eg is increased \vith Ef constant, a 
s.erics of osc1lla.iions ap1Jear at voltages 
wl1ich Iorn1 a geometric series. 

(2) Jn eacll c>f these (),·cillation regions, the 
'va~·c-l~ngth is constat1t. regartlc<l as a 
f u11ction of grid voltage. t·:xam pies of 
\\'a 'rcle11gll1 ineasu rc<l (for successive in­
creasin.g values of Eg) ; 120, 45, L7 ancl 
17 ems. (agai11). 

(3) v\'it h increase in Ef oscillation regions 
move to 11igl1er "·oltages, the relation of 
(I) still 1101<1 i ng . 

(4 l lncreast:" t)f Ef \\itll const;;int Eg decreases 
\,.a,'elengt11. 

(5) \?a.riatior1~ of the lengtll o{ the r.Acchcr \\· ire 
~:~stem cou pied to lhe trjode give tbe usual 
cOUJ)lcd circuit phc-non1cna, i.e. : 
(a) loo e coupling :~mall "·ariations in 

intc11sil~; : no , .. ariation in \\~avelength. 
(b) med iu rll cotl.plialg : large \·aria tio11s i11 

intensit)·: discontinuous change in 
v:a·~lCIE'ngtl1. 

(c) t ight coupling :- large variations in 
intcnsit~r : .. Z.iehen " loop. 

(6) '"l.hese tl1rcc conclitions occur in the fi.r!>t 
and secoucl oscillation r~gions. but in t11e 
tl1ird a 1td fot1rtl1 oul!· {<t) occurs. 

(7) Tt1e osc.-illatc>r~· current in 1.11.e briclge of 
t l1e oscillrilor '"~s inore il1a,n IOOmA. at 
120 cm and more than l OmA. at 17 cm. 
\\·av'"clcngtti) "vith a heav} load \Vhich tll.c 
trio<lc carries for several hou r$. 

Pot:apc-nko, i11 ~fosco\\-, ha.:; also in\..-es tigated 
the ,·arious ranges of'' a veleng t h. \\ l1icl1 are p roclucecl 
at tlifft"re11t grid voltages an<l fi lament ten1peratttres 
and 11as sho'' 11 t l1a under certain conditions t 1'1c 
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"a \·~l(~ngll1 n1a)· l)c mt1ch -:-.h()ftC'r tl1an tl1c-l t ~i,·c11 
lJ~· tl1c 13-T( for111tiltt. He l1as lall~c1 tl1e~c sl~)rter 
v.-av<.". " c1\\·arf \\'a\·es " and t11t. .. shortt.·st n1ea -urc·cl 
\Va \·clcngtll 1 s ol the order oi 3.5 cn1. 

The o~cillaror orig'i.11at~d b,- f>ierrr·t an~i use-< l 
al~o l))" Gl.1tton anci Beau,,.ais 

0

i11 France· i!'l <>f par­
ticular inler~st a · it tt .. e ' a diffcrc11t osctllator\t 
t:irct1it to tl1e usual 11arall<:•l ''ire·, th<111gh t11c 
~n11<1amenta1 princir>le~ ot it oi)(•rati<>n flrt4 exactly' 
rl1e same The oscillator\· circuit i11 thi~ ca 'le is 
sim pl~- a stra igl1 t ,,.i r<" of a·I'I)f0l\ria te l<.·11gtJ1, \\ lucl1 
a lso . er\·cs <ts an antc:11na ( ·ec l ' ig . .+ ). 'This is 
exa t ti~· analogot1s to cou1lli11g a li11(·t-tr racliator 
tierial to :i_ n orcli.r1a r\ reactio1) oscillator h)· tapping 
nr1e end of tl1e aerial on to a poi11t on ll1e tt111ing 
111cl11cta.r1c~. l~ , i11g l;rt:11cl1 "f . ~l { ·. \·alves, I)ierrct 
a n<l c>thers l1a ,.e lJrod ucerl st Cl blc 0:5<:illa lions on 
\\'a\·vlength.;; b(:t\\'Cc11 l O a11tl 2<)U cm. \\tth t111s 

tircuit. 
"fhe l'ossibilit~- of r(\placi11g the r<:tar(ling 1\el(\ 

of the anoc.le in a trio<I~ electro11 O"i<: illa tor l)\' a 
magnetic ficlcl of ~tiital>lc <.lirer tion and itttcn · it~ .. 
11as been ugg~~tC'd ancl clt'111011st1 a t (I b~ se\·eral 
\Vorkers. 

\"agi, in Jap· n, ttsecl a sin11,Le c~·l1n<lric<:1l <lic)de 
'' i tll an ax1a 1 111,\.gne t·ic fi<'l<l, ~L11cl fou ncl tl1a t 
v.·}1cn th~ anc)de ,,·as positiv(:ll\· L'hArgecl ost1lla tio11:-; 
\\ere 11roct LtCe{l ftJr a range of valtJe <1f the n1agnctic 
tielc.I sligl1tl~ les tl1an tl1at requirl-\<1 to c11l off the 
anocll! curre11t.. .-\ lA.'Cl1cr \\·ire tuning systern 
~onn('ctecl to anode t1 nd 11let1nant ''a" uscLl. .:\· th<"' 
anode' ,~ottage \\a~ rc1i e<l th ~ '"'a':elcr1gtl1 \\t•11t 
cio~ 11 and the oscill<.tLions lJecame mn<. h :>lrongcr:. 
'"fhe \va,·eJer1gtl1 \\cLS prat:licall~· 111depencle11t of 
nla ment te1nperat\1re. l 'or ... l1c>rt '\'a\-c:; t11e a11ode 
lliameter hRd to b(• t11all nnd it '"as fo,1r1u t l1at 
tl)e tuh"· nJust b<.' accurately· ccntre(l in tht') 111agx1etic 
1icld Ior 111a ·iro t1 n1 outf>t1 t. Tl1e \va·velengths 
obtainccl '-\'ere from 12 to L50 c1n. _\ grt?nl i111 1)rove­
ment in 011tflut ''"a" obtaine<l l)\. splitting tl1e anode 
length'' ise into t \I\ o c)r four ~l'gJ11ertts a rtd bring;11g 
11.·ads from eacl1 scgn1ent out of the \•al ,·e. ln the, 
t \VO-scgn1en t case tl1e t'\\"O atl()dC' lea tlS ' "·0re brougl1 L 
nC"ar tl1<.> filan1ent lc~cl <Lt a poj11t 0\1tsitl ·the ,~al\··e 
and then joined togetl1<'r t(> one '"ire of a Lecl1cr 
~\·~tcm. The oll\f'r Lee l1t·r ,,·ire ~vent tel or1e <.~nd 
oI the 1iJan1en t. Tl1e l) .(". u !)JJl ~- circuit~ \\•ere 
con11>lct<:'cl t ltrough \.·l1ol~e" . 

Okabe. al')o 111 Ja1)at1, contill\lC<l t"he ex1)vrir11c:nts 
'' i 1 h 'I>lit·a11utl1.: nl<lgnctrons an(1 ot>taanetl \\·a ' 'e ­
lengths do,.vn lo 3.16 (·n1. For this lu: \1 ed an 
t1r1ocle (L~ cn1. 1n <lian1(·lt:"r a.11cl <>.5 'm. lc)ng. \\·itl1 :tn 
ttno<le ,·olt:age of 1,500 anc.I a n1agnetic fi~ld of hi<Ylt 
utC'n~it\·. I-le c ~ timatctl ttlat the sh<)J te~t \\tt~:c-

1 ·ngtll tl1at 1t. \\·as ~.,rarticall~- 110~ illl~ to l)roduce 
in tl1is \\·a\-· "'~a-=- about l cn1. 111l'~(· oscillations 
l'pearc~cl to l1c interr1al a11cl to be little affc<."ted 

in '''a ·vt"l~ngtl1 1>)- tl1e tu 11ecl <:ircu it, hut Oka be 
clisco\re-rc(l a not her t~ pc c1f n1agnt•tron os~illatic)n 
\\ hol.-\e \,-a, elengtJ1 \\a~ tleti<l{·<l n1aiul\· \)~- thC' 
external tun .. <l (ircnit. lle c."on1parL'd tl1is to the 
~-~I O$Cilla tion~ of J lollman11, but 111 Ll1e. maguutron 

ca-=<' the \Ycl,~ctc11dth of the c;-:\J oscill~tions ''as 
Jong:er. inst0ad of slic>rtc r. tl1an the inten1aI 
<.1scillation::>. It is J>O~sil1le tl1at the'c largt-r ,,.(l, e 
c>~cillatio11!:i \\·ere lluc· to ncg:iti\·e rc .... j ~taucc c·ffect ' 
procl11re(l })~- the Lot(·r11al ost illa1ions '\Vl1ic11 c·xistecl 
n t tlt(• sa11'e time. 

l t ~11ould be notctl th:i t tl1t·~<· ttltra-short \\·~1ve 
n1agnetTon oscillations are t1uitc dillcrcnt from 

• 

thost> of Hull ancl Elcler, \vbicl1 depend on al terna­
tions of t l1e n1agnctic field c:i 1l(l a re practica l)le at 
long ,,.a\,·ele11gth s In t11e same la hora.tor~· 'vhere 
I-lull ir1troduced the original nlagn<·tron (tl1at of 
the G. E. (.~ o. ~ of .~merica), re c.·arches havt: rec.entl)" 
lJcen n1aclc o n t11c ~plit..-a11ode inagnet ro11 for ultra­
short ''Ta vcs, a ll(l onp n1oclel has g1ven ru1 C>llt~1t1t 
of JO \\-a·tts at 80 c1n. ''avelengtl1, ~'"hile a ,,·ater­
coolecl tube has been desigTied f()T I K\\~. ot1tpt1t 
at [ inctre. 

:Xot onl)' is it 1>ossiblc to re1,lncc tl1c· retartl1ng 
elcctrost~ tic field of tl1e anode in a 11 el~ctron 
o~ci Ila tor b)~ a magnetic fi1.."\l\.I, but bc)tl1 anode 
an<l 111agnct1c field rna:-- he Ollltttcd, lca,-ing a dic>cl<:, 
\\ 110~<.~ a11odc is <Jf gricl-f<>rn1 . ,,TJ1ic~1 ca1L 1)rodt1ce 
oscillations f<lT certain ,-al ues of grid c l<)::,cnc s 
an<l voltage--. I lol ln1ar1n ha~ 1lroclucPd osc1llatic>11s 
in t:l11: 'va.y an<l ha!'l shO\\ll that the)· t)('l1ave in 
t11e san1e \.\·a~ a~ those prcdtu.:e<l by.- the B-1{ 
triode circuit. 

Gerl)cr, in . \\ itzerlanu, ha.:) ma(le .::0111c very 
1ntercsting <"Xl)erin1ent:, '"itli <lio<le \\'hos(: (:lectrotfes 
\OJI istecl of straight }JRrallel filan1~nts, <.>Jle acti11g 
as thE· lLot ca lhocl~ and anotl1er (or, i11 on~ Cf"t se, 
t,,.o others) as anode. l-lu con11e<:tcd tht<se dic>clc·s 
tc, tltc· 11sual I,ecl1er \.Vi re tuning sy·~t.e r11 a11<l ohtained 
oscilla lions \Vl1ich s}10\\·ed all tl1e kno'' n cltara.c­
teristics of B- I ~ o ci11a (jons. "'fhc ,,.a ,,elength \vas 
b~t'\~ceu I <JtJ artd 40(> crn. Lo\\ ca 1)acit)· ''al ,·e-,·ol t­
mcters '""~c;:re usecl to inclicate ma.xi1nu1n outpt1t 
a11cl l.cc11C'r v. ire rc•scu1a1Jce. ·r11ree sc1)aratc ranges 
of \Va\rc le11gtl1 \\ere obser\ted, and (;erlx'r .. t1ggc-:;t.:; 
that tl1e:se art) due t<l d1tterent electron o~t illatior1 
orbit:, coinparin~ tl1"" o~cillating 11ace cl1argc to 
air "·il)ratio11 - in n J>lJ>C' <1nd tll.c cliftcrent \\.•avc­
le11gtl1s to th.~ overtones of t l1e pipe. Tl1e ' l! 0'1'<'r­
t<>nes c;tre rlol to be cor1f11~<'cl '' ith tlle cha1lge of 
\\cl \'<.'length v;l1ich occurs \\0 l1cn tl1e le11gtlL of tl1e 
l ~l~cher \\ire lun1ng S)"Stc n1 i. \'ari<.•«l tl1rotLgt1 the 
resonant \ 'alue. 1 ... his i · ..;in1pl~; tl1e ordina.ry 
.. cou1)led circuit ' ' effect, \iVhicl1 O<.."Cnrs \Vher1 ct 
tut1ecl circuit is tigl1tl);' coupled to an~· kinc1 of ost.il­
la tor ancl (1erl>er shO\\ tllat the fTect 'tgr~t~s \.\ ith 
l1i$ npproximate calcl1latiot1s. It appe<lr:'i tl-1<tt 
tl1is coupl<'d circui r effect 11as bee11 O\'erlookl·cl bv 
se,·c~ral in\·estigators antl it l)fO\ .. ides a 11 ex1>lanatior1 
of the l\\'<> <l1fferer1t t~rpt.:s of o~ci1Jatio11, I ~- I( ancl 
G-~ 1 . cl~:scribe<l h-v .. ~ l 0lln1ann. It is interesti11g to 
con1{)C\J'e Hollanailn's reF-ult for a trio(le ,-;ith 
those of (;erber for a <li<)<lr'. J11 t lte fir~t ca~~ tl1~ 
\Va\·~length incre<l~{'S a tl i~ in~'rca. ed. cJ~ar1ging 
su<lcl('11lv· to a sltortt r \\'£"t\~elengtl1, a L 'vhict1 11oi r1t. 
-r11c O::ictlla ti on strc; ngt h su<lclcnlj-· i ncreasc:". f::t 11 i ng 
<'.l\\'~ly grad.ually v.itlt incre~~ing £l, \\·hilc the \\a\'t.'­
lenglli inc rea::»<.:S to j ts original \·altte~ et 11d the c~ clo 
i~ rep~atC'd as d is ::;1ill fnrtl1c r incrca,,.e-<l. In t11e 
case of <._;erbcr's di<ldes, tht-. ,~~a\·<:•lengt11 fa 11~ 
gra(lua l1:i.; ' ' itl1 in"·rcahing (], ,,·hil .. ll1e c>sc il lat~on 
int1;;n ·it) it\t'reas('s to a n1ax1mun1, SU(ltleril)· fall111g 
a''a~· nt a point nt ,,·l1ic l1 the \·\·a, elen~tl1 "'uclclc11l 
ri:;e. , tel cl1.:cr<:-ft~<."' agai11 ''·itl1 ft1rther i11crea e <>f (/. 
Tl1i'\ t:-\ ju~t tl1e rev·cr~e of \\ J1al o~\ttrre<l i11 I loll 
u1ann 's ca~e. Tl1e$D r sult~ p(Jint to tl1e cc,orlul-Si<)n 
thal in tlic trioclc ca ~e, ''ith tl1e tunefl cir(."' ttit 
b~·t\vt"<:·n gricl a.11<.l anode. tl1c cxtern~1I circ uit is 
eftecti\·cl\ in $Cries '' itl1~ or i11tlucti,·el~; couple <l 
to, tllc int errtal oscillating space cl1arge' \\ 11ile in 
the clio<lc ca:le the cxter11al cireui is effecti"·ol)r 
in parallel '' itl1. c)r C'apalilali\~C l \ coupled l<J, t.l <' 
o~cillatia1g £1>ace cl1~lrgc. R e turning to the curves 
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of I;i~. 3 in \\·l1icl1 Holln1ann 11~ts appare11ll~ !->llo,,·n 
the pre<:.erll.c c>f t\\O O.:l .. 1llations of cliffere11t \\'cl\L'­

length t tl1c B-1{ ancl (-;-~r ) b~· l.ecl1cr \\ire it\(.'asurc­
rn e111 ... tl1e ap1>arcnt clitficnlt}· . on the cot1plecl c irL11it 
tl1t:or~· , ari e~ of a couplecl circt1it !'ly·~tPm o.:;cillating 
at t\\"O freq uencie5 sin1u ltaneou~l)· . 1·111~. ho\\.C\'Cr, 
is rc:a<l•l}· ext) let incd b~· t l1c fact tl1a t t11c electron 
osc illa t io1ls a rc l l<) t confined to n ~ingle frC(l uc11 ·1·. 
but, due to 1r1echa11ical anc1 electrical asyn1 n1etrics, 
. pre·a<I O\'er a ba11tl of Irequt•n<.1es Thu~ . it is 
<.1uitc 1)o~siblc for one parl of tl1~ band to o c1llatc.• 
at 011e of the {)O'i~i ble cou piing frcc1 ucncie~. \\'l1ilc 
another part oscillates at. tl1e ~e{;oncl l)OS~ible 
f rec1 u<."'nc~~. 

\\~ ith otl1cr 1)11asc~ of experi111eutal ,,·ork on 
clc ... ~tron o.;;cillalors s11cl1 as the use o f <loul>le grid 
,-al \"C". of ::ipecia I , ·al ,-es for push- pull circl1i ts, or 
of spc ial ci rcttit - for prc'>ducing hC'trtnOt\ics, I cannot 
attenl})l to clcal in a ~horl paper, but it n1a)· be of 
int~rc~t to Sa)· so111cthing abo\1t elPctro11 o. cillations 
in ,,~att~r-c oolcd Lra11~n1itting ·val\rcs ob er\'<:<l i11 
tl1e G.E.C. I<escarch f ... aboralories at \\'emble~· . 
Tl\c orcurre t\Ce of tl\esc oscillations ''a · first: 
observ~rl \\·hilc the gricl of a large transn1itting 
\·al\:t.., \Vas being l)or11l>arded on the pun11). 1:or 
tl1i~ opC'ration tl1e grid is raised to a high positi\'e 
J><>l l·ntial ,,·itt\ the anode eartl1ed or cli:-;con11cct ed 
The ~e a r<' just the conditions under \\·t1icl1 cl('Ctron 
ogc11lations can lle producccl. In one- case of a 
l()Q l(\\. \ 0 alvc, t)"l)l c·.\ 1"'. 10, the electron oscilla­
tl()fiS \\·ere . o intense that tllea ·uring instrnn1cnts 
at sonlt' d i:»tancc fron1 tt1e v~aJ,•e ''·ere burrlt o ut 
\\'ht•n a resonance occurred in tl1c connecting leads. 

1 ltave reccntl\· 1na.dc some tcstc; \vi th a ~C>-1~\\·. 
,,alve u i11g gricl voltages u1> to about 1,000 a rid 
a11ocle '\:o ltages from zero to - 500. 1\ t first the 
usual l'ara1lel \\ire tuning S)r. terr\ co11nect ~cl to 
grid a11tl anode \vas u~cd., but it \\fas found tl1a t 
equall)· good results \\-·ere obtained \Vttl1 a li11car 
oscillator of adj us table lengll1 connc·<:tC'd to the 
grid. :.\[aximum oscillation !;treng tl1 '"''as obtaincc1 
v;itl1 a g rid \•oltage o { about 750 a11cl zero a noclc 
\ •olts. 'Xegati\·e anocle \'Oltage gradna ll~· decreased 
tl1c oscil lation strength, and tile oscillator 'vorked 
sati<;factorily vtith the anode co111pletel}' clig­
con1lected. \ ·\·avclengths of from 80 t o 120 cm. 
'''c-rc obtainccl a ncl tl1e B-l' !a'' X2Eg - constant. 
\\'as ap1-1roxima tc l)· fulfillecl. 1 t \vas eaS)' to trace 
out the \ 1olL:1.ge clistribution on the o"cillator 
r orl b~ .. means of sma ll lan1ps. The most satis­
faclor~· \vay of doing this \Vas to con11ect a small 
n1ctal plate. a fc\v squ are- ~n1 , in ar~a. to c>nc 
ler1ni11al of tl1c lan1p, 'vhilc the othe-r \\as in. co11 tact 
v.ith the oscillator rod. Tltc capacity curre11t into 
tl1e n1etaJ plate \Va suffic ient to light the lamp. 
It \\·as not J>ossible to light a neon lamp Y.1itl1 the 
\"Oltage pro<luC<'<l. \\' itl1 an inpl1t of a.bout l l{\\·. 
lanlps v:ere lit to a briJlia11C)' corresponcl1ng to 
about 5 watts of lo,,·-frequenc)· pO\\·cr, \vhile tl\e 
e11erg)· radiatec.l \\·as probably . C\:c ral timcc; thi~ 
amount. 'l~he efficiencv in tl1is case '"'·as tl1us of 

# 

tl1e orcler of a per ce11t. or t ,,.<>. but \\.·ith other t~·pes 
of electron oscillator, particnlarl}· t11e nlagnetron 
tvpe, it can be a good deal lligl1er. It is int~rcsting 
to note that the valve used for tl1esc tests 11ad 
effectively four s traight filan1ents, 1>ar a lle l to tl1e 
axis of the gric.l a uc.l ano<le, forming a square 1)rism 
of abou t 1 cn1 . side 

1"11e ll1eoretical anal\tsis o f tl1 mechanism of 
electron oscil1atio11s l1as been alten1pted b)' 111atly 

i11\cstigators since tl1t· original ''orl( of Barl<htlt1sen 
ancl I~t1r?., and i11 ~on1t ca l"' <-1uite conft1cti11g 
co11clusions ha\'C been reached. Tl1e s1mpl t 
a11aJ\·s is 111acle })\ ... 11 and I~ .. basc•d on tt1e iclca of - -clrctrons O::>cillitti11g abottt the grid in,·ol\·ed 
sin11>1if}·i ng a tttll J>tions o cl rastic that it i.:; quite 
remarkal>lc t l1'1t t ile\· < lcrivrl~cl a la\\ (A.:Eg - co11-
sta n t ) , \Vl1icl1 l1a been S<) am pl)" confi.rnl t'cl l)}" 
many experiment . ·1·11e)· (]i<l not explain '''h}~ 
the elect ron~ os(illate<l in ste]J so as to 1>roduce 
ctn oscillali11g µote11tial ()f <lc:finite pl1a ·c bct\\'ee11 
tl1c electro<lcs, in-;teacl of \·ibrating '" ill1 all J)OS il>le 
phases, at r<1n<lon1 . 1'llt' (·ffc<. t of tl1e extern a L 
tuuecl c ircuit \\·as also not dt·alt ,,·ith, ancl it \\a5 

eve11 uppo~<.'d to be ncglig1blc . l~l1e cft ·ct oI tl1c 
c·n11 sior1 currt:nt <l nd tl1e anotle bias \·oltagc ''~re 
a l-ro left to l>c ccJns idered l>~· later inv·estigator::>. 

1 t ''ill be rc.~.tli"cd t l\c.lt tht~ problem is a \·erv 
COJ1tplicatt rl Olle \\lien all tll~ factors are C'Orl­
·iclerf\d, tl'ie cliOic u lt)· being in tl1c first l>lac · one 
of mathematical ar1al}·s1s, a 11d in the seco11<l of 
inter1:>reling the n1n tl1en1atica l resul l i11 i>h )~:,ica I 
tern1s. ~rhere is. sti IL con idera ble diftt:rence of 
O[')in ion as l<> 11<1,,· sotne oi tl1e rt"su 1 t') llou ld h~ 
ir1ter1>rctccl, \)lli l tl1ink a gen ·ral sun1n1ar1" n1igl1t 
fa1rl~- l>e 1>ut a" fc,Jlo'' s :-

( 1) lf e l(•< tron are accelerated frorn an 
emitti11g cathode to a T>ositiveJ)· c.l1argcd 
<.~lcctrodc u n<ler lt"rla in condition~. ~01ne 
of tl1e1n ,,·h.1t h dc1 not strike th~ 1)r1 ·it1vc 
elect rclclt• \\ill describe closed orbits or 
o~cillatio11 ~ \\·l1os · tin1c-1)erio<l i~ c.leter-
1111necl })}. the elcctru<.1 · gcon1e lrv a n cl t11e 
intcr-elec tr<Jdc potential clifference. Tl1cr .. 
are, i11 g·e r1eral, sc,·c'ral pt)Ssiblc fan1ilie 
of eleclr<>n o rbits, corresponding to (lifie rcnt 
freq uenc:)· rangt' · 1:or a gi, ·cn ~lectrode 
geometry the partict1lar t~·pe of orbit i · 
cleci(lcd b) tl\e P .I). 

(2) If a sn1al l alternatitlg 1>otential cxi-;t.; 
betv;cen t l1e ele(. trodes, the ~ Jectro11 
O::\riHa tions con1mcnci ng al <>nc 1)a rt of 
tl1e c)·cle \\tll b~ built llp \vhilc tho~ e 
com1ne11c it1g at other parts of tl1e c\·cle 
,,·i ll be damped clO\\ n. tl1us causir1a 
'· 1n-stL"IJ " oscil la tio11s of tbc s1)ace cl1c1.rgc 
aboltt iL') n1ean ,·al ue. 

(3) If thcr is no alte rnating poter1tial (i.e. .• 
llO external tuned c1rtuit) there ca11 l>e n<J 
phase- ort1ng, and tl1erefore n o detcctal>le 
osci llatio11s. B\1t in practice tl1" ,•alve 
electrodes a11<l lhc:ir con nee ting leads 
ine,·itabl)' for111 a tunecl circuit for somE> 
freq uetlC}". in '\\·hich sn1all oscillation .. ma, .. 
be l>ui It up. Tl\e .so-called • · p ttre " B- l-\ 
oscillation . indcJlen<lent of any· external 
c ircuit, thus appear to be a n1}·th. 

(4) "f'he effect <)n t he oscillations pro(luccrl in 
a tuned circuit con11ected to the> e lectrodes 
b)· var~·ing its natural frequent)' is that 
'vhich ,,·oulcl b<: 1)roduced in a ·econdary 
tune<l cir <:. ui t c<>u 1>lc-d to an osc1Ila tor . 

(5) l·ndcr conditions of emi ssion satura tio11 
(i.e .• \\ 11en all tl1e emitted electro11~ go to 
the 1)ositivc electrode), no osci llation~ 
can be r"roduce<l. Tl1e oscillation fre­
quency· \i·aries v\·ith changes in cmi-:;~1on 
in the same directiOil. 

(6) 1~hc co11dit.iot1 · for 1)roducing o --cil lation~ 
cac1 be fulfilled {a ) i11 a dio<le '"·}1osc anode 
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(7) 

Ft c.. +. 

is a poor electron collector, (h) in a c}·lin­
<lrical dioclc \\ill1 an axial n1agnetic field, 
ancl (r) i11 a triode \\here tl1e grid is the 
pof,i ti\·e cl(~c. trade a11cl tlle ano<lc is a 
v.on trol clect.rocie for the r(·ta r<li 11g field : 
a11<l also in n1ore con1111ica tecl ~true tt1 res 
V'.ritl1 n1orc tha r1 three elc·ctrode"'. 
1~11e o~tillations ma\· alternati\'tl\· be con­
si(lercd as the resul t.of a 11eg'1ti,'e rC' i lanLe 
\.Vl1ich l1as been . 110,,·u theort'tica 11\· to 
occur irt tl1c equiva lent circ.ttit ()f a val,·c 
tl r1cler cert,tin conditions of me~ n potential 
and su1)crin1poscd <tlt(· 1-n<ltion. 'Cl1~:rc is 
(1uit · a sc-r>arate negati\·, re i~tanc.e t•ff('ct 
\\ l1ic 11 occurs as a resnl t of rec t.1J1ctl tion of 
ti\e c.tltc·rnat1ng '\<·oltag~ ancl is sl10\\·n b) a 
kinl< in the stalic char<.tcteri!-itic. J~,. means 
Of this Sccondar\· O;::,Cilla tions C<l tl be 

• 
mai11tained in an,· o~ltllatory circuit of 
"U1l1<..:ie 11 tl,- IO\\. resistance ronrlCCted i11 -
seri('<; 'vitl1 the su 1>1JJ:· to tl1e J>o~iti ,~e 
elect roe le. 

ANTENNf. 

p 

- r6ov 

11-.......... 

T l1c· J)Ossibilit \" of appl~~ing el<·ctron clsc illa tions 
to ultr~ 1 ort "\\a\te comml1n1cati<)ns C><:Curre<l to 
thc·ir cliscc>\·<:rers, a ncl Ilarl{h<.t uscn a n<l I\ u rz 
·t1cccedetl in ~cndil1g both l(.!lcgra1)h n nd tt'lephone 
~igr1a l s O\Cr cl 1stance· of a fra.ctio11 of a iuile. 1\ n 
electron oscillator sitllilar to ll1e tran~1l1itt<'r, \\;th 
tele1>l1on(•s ir1 tl1C' a rtodC' circuit ~Lncl Cl n tt nil~ 
tonnc.:cte<l tc> gricl antl ano<le, \\as used for recc·11tion. 

)luch <le elopmcnt \\'Ork ha since bct·n clone '' ith 
a \. ic\.\' to ttsing electron oscilla tors for })Tactical 
corllmu n1ca tio11. i)articularl~· in Ja1)an. France an<.l 
Gern1at1\·. 

lo Jap<ln, \ .. agi u~ed magnetron os(.,tllator~ for 
invc"tigat1ng the polar diagrams of racl1at1011 fro111 
beam a.crial" al \\·a ' 'elengths of tl1e orclc-r <lf a 
metre of t\\ O. ::\lor~ rect"ntly, l·da ha~ c>l)tainecl 
good tele1>honc communication a t 10 l(m. and 
tc·l~graplly Uf) to 30 km. a long a ·• line of ,,.i ... ibilit~·," 
t1sir1g direct ic;ncll aeria I-;, Two recci'ri ng t ".f)C' tu be" 
\vere u se<l ir1 parallel in tl1e tra11smitte1, \\·1th a 

fe'A· hunclrccl volts on the gricis. These trans­
mitters t1secl I-ecl1cr ''rire oscillating circuit~ (ai:, 
in the laboratory experiments) . ''rith single or 
dott lJle a11 tt nnre a.ttacl1ccl to t l1t .. n1. 

In Fra11ce the I->ierrct cir~11it alreacl\· n1<>ntioncd 
• 

(with a :;traigl1t. osc.iJlal<>r \\ ir<' atlacl1ecl to tit~ 
grid) I1as b<'e11 g<~ncra ti ' 4 u~cl botl1 for lransrl1is"'ion 
an<1 rece1>tio11. \\.ith an oscillator of this t)·pc 
with 25C) volts Oil tl\c grid of a T~l(' valve. Bea11vai. 
has succc-cdetl i11 signalli11g a n·1ax1u1um clistartct• 
of 38 kn1. fr<)tll tl1c top of the Eiffel TO\\'Cr, l1'-'i11g 

ver' ctl1cient reflectors at both e11<ls an<l a '' ave-.. 
lengtl1 of a b<Ju t 17 crn. In all tl1e5e tt~~ts tl1c tran:-\-
mitter \\·as n1ocl t1 la te(l at a u<1io freq ucnc)· or Jed 
\\·ith aucl10 frel1uc·nc\· r\ C ., ~ tl1ere is no <1ucstion 
of using beat rec(.-'1>t1cJn, fi rst because the oscillation ­
arc not entirely- confinc·d to a sioglc- frcc1uer1cy·, 
and, !:>t-c.ondl\ , on accou11t of fre<1t1enc)· ~·ariations . 

The ree:.<. .. i' er u~<·cl b\r 13eau\·ais i!' of some· intcre t .. 
(see 1-;-ig. 4). ...\ ''crtical 4~ aerial is attacl1ccl t(> 
tl1e grid 'lnd the I 1.1· Sl1ppl}- is connecte( l to the 
grid r·za a tu11c<l e,ircuit, \\"hic11 is made to oscillal(! 
b}r rneaJlS of tbc '' (1 ~·notro11 kink~· in thC" grid 
characteristic a11tl :o tJrovide st1pcr-regen c ration 
h>· ir1tcrru p ting the electrc>n oscillatior1s at a lo\\er 
r aclio fr("<111c·nc~· {in th is case 3 to 15 m ·.). Tl1c 
st1per-r~gt·nera ti on t.., <.on trolled h~· tltc varia hie 
condenser of thi'> c1rc11i t a11d fir1c adj ustn1t•r1 t 
of the '"~a, elcngt11 b\ atljustment of tl1c aitoclc 
' oltaf'.Tc b~· n1ea ns of a f)Oten tton1etcr acros" tl1 • 
filament l>att ·r~-. 1·11<' tran~forn1er conncc. ling tile 
O"'Ci llator tc) the IO\\•-frl'q u€'nc ~· amplif1<:r is in the 
grid circuit, tll<)ugh it i u ... uall\p l'l"St placccl i11 the 
anode c.:irct1it, ''' l1crc the l) . ·. curre11t is mucl1 lo\ver 

In t·da · rccei\"~r a l)arallcl \\ire.· tu11ing S)" ·tc.•n1 
is \lSc<l "'·ith a ,·aria l)lt- co11clcnser l>ri(lge a 1' <>ne 
eucl, b~r '" l1icl1 tuning is eff~c lccl. "[l1e OJ)tin1u nt 
:-;trengt]1 and fre<fllCnC) Of osctllatiOl\ Ul"(' founcl lJ~· 
adjustment <>f Ji.'r. an<.l anode ~ ... olta<"<'$ b)· 
potcntio111etcrs. No super-regcr1era tio11 i:; u t·cl. 

·1·11e , .(lriatiu11 CJf ~1g11C:tl ..,tre11gth, o~cillat1on 
inle11sit~· a11cl cinode current v;ith th<" tuning 
capacit~; for a re ci\<:r of thi"' kinci 11re ..;ltO\\lt i11 

., ig. 5, take11 from <>l~ab<:·~ 1)a1)cr. 
111 the transn1ittcr n1odulation is hC'St t:ffcc ted 

in tl1c· anode circuit:, a11d if a "'uilablc lJias i~ u "cd 
a good d<:pt:h of 111ocll1 l c1 tion can be ol)ta1 ned ,,~ i tl1 
1 it lle ciist.ort io11. ·r11 1110,1 u la ting \roltage T('(} ttirt•cl 
1:i <itiite sma ll If tJ1e micro1>llonC' is rcillac.:ecl l)y 
an auclio osci llator. sati r ctc>r~· telegraph)· can be 
obtaine<l b)· k:t.·yi11g in the ost.1llatc>r ci rcuit. 
.\) ter11ati \r ·l)", the <>scillator II .T. nla}· l)c key<'<l. 

l l1a,~e rece11tl)r nl<tllc sotn<.' C'xperin1cnts in tl1e 
G.E.C. Rl•='earcl1 Lal1oratories ,,·itl1 ·imflle clcctro11 
c>scillators for transn11~sion artci recc1)tio11, fi nd 
so1ne of t 11i:s Cil)I':-tratu~ \\ tll l)e tlcmonstrat<'d <oLt 
the en d of thC' leLturc. H<)th tl1e IJecl\er \Vire a11d 
1-)ierret ci rcuit!:> l1a,·c· been used \\1 itl1 ::;in1i lar res1 1J ts. 
For tf'SL J)Urpo~es it he.is been iound <tuitc.~ con­
,·enient to ru11 tll<' transn1itlf•r oft A.C. 1l1a1ns, 
'''bile the reccivc·r is 01leratc<l f ron1 batteries. '\o 
()istance tt.·st. have been made bt1t signals l1avc 
been transmitted t11rough 11ea' ·)"' screening up to 
50 \"ards or so in tlle I 1al>oratories. ·r·'J1e rccei\·er 

j 

used a l)EQ Vcll\re for t l1c o~cilla t.1ng detector in 
a ci rcu it sin1ilar to that u-;ed b~ 13eau,:ais, cxctpt 
lll.at t l1c transformC'r is in tile anode Ctrcu1 t a n<l that 
tl1c point of tappi11g tl1c grid 011 to the '· osc·illa t<Jr­
aeria l ·· is aclju~tahlc o ll1ut the optimum coupling 
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may be obtainccl ·rhrs featur<: can also be used 
in tl1e trans1nitler. 
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1"be principaJ features ( } f the ,,.a\res of 5 lo J(lO 
cm prod 11ced l)) ~lectro11 o~c i1 Jn.tor~ are ( 1) the 

practical necessil)' of 11a vina a ·visibility- li rie l)('t\\Teen 
tra nsrnitter and receiver O\ving to the a hsence (lf 

rc tterted ra~;s fr(>m the ttpper atmosphere, and 
(2) tl1e Jlractical possibilit }- c)f confining tl1e trans­
mi~sion to a very narrO\\. beam ar1d g reatly 
improvit1g the rece1>tion by the use of. <lirectional 
aerial::; and reflectors. l)aral)olic reflectors \\'ith 
the a n tenna at tl1e fc>cus hav<' been used ·vtith 
markc-cl effect as v:ell et.s variou~ f:J11es of dircctiv~ 
arra~·s. \'agi bas introducc<l a nc'\\1' kind of directive 
nrra\· con;-,1.sting of a ro\v of ' 'ertical \vircs s1>aced 
alloUt 34A anu placccl in the cli rection of trans ... 
roissi<>n. If these 'vires a re n1a<lc a little less than 
A 2 i11 length (optimum - a l)Oui .44X). the ·yste1n 
acts a8 a of vvavc di rector · • an<l if the lon.gth i .. a. 
little u1ore titan A 2. it acts as a " wa\/C reflector." 
A 'va\1e direc:tor of tl1is lcin<l usecl \\'ith a p<srab<Jlic 
reflec tor forms a n1ost effective clj rectiona l svsl e111. 

\\·a,,.e~ of tl1is lengtl1 a re entirel~· fret:. from 
~ tn1os11l\erics and interference from electrical 
macltincr\'". It has been slto\,·n thcor~t1cal ly· an.d 
~xperimcntall~1' tl1at their trans1uissio11 i~ not 
a1)pr~cial>ly affected b~' fug clo,,·n to about 5 cn1 . 

l~lectron oscillatio11s have fou11d impor tant 
a1>1)lica t.i()Ils in pl1}·sical. cl1en1ical and biological 
rcsearcl1, and I ncccl ha.r<Lly· stress t.heir possil1ilities 
in thu ficlll of t1ltra-higl1 frpque>nC)' radio. They 
ha\'e alrca<Ly· been ti sed as ai(ls to marine and 
neri<tl na'-·igation. and t l1eir possible use for tole­
vi.·.ion 11a~ bee11 (1iscus~c<.1A Tl1c~' 11ro\·ide a t1'lea11~ 
of l1ort-range comn1unic<i tio11, telegraphic or 
telephonic:. in n1at1\· \va:·s j(lc-al. Here is ~ fi<.• ld i11 

\\ h icl1 t1l c n1e-n1 ber::. of thi-., S-0ciet \ f \vh() ha vc 
• 

exhausted the lecl111ica l po!'\si l)ililies of t l1c nO\\" 
con1111crcial s}1ort-\\'ave range mav \vcll find nc'v 
\vorlcls to conqt1er. 

;~-====-================================= 
APPENDIX I. 

,l'-\ (.'COl !'T OF DL~:\10:\STR.\Tl()~ . 

1' hc oscillator shO\\ n in l4ig. l "'·as (irst ttsed to 
<lemonstrate the clifTcrc-ncc bcl\\"Cc11 reaction and 
c~lectron o!"}cillt:ttion:. l t consists s1n1p·ly· of <1 

T~lC \falve \\·itb a pair of parallel \vires t:onnectcd 
to gr1d and a JlOClc. "l'he 'vires 
arc britlgecl at l l1(' .. free n cncls 
b)· a 1 OC>~J.µJ' \·a rin.ble contlen~er, 
b\- means of ,,·hicl1 the oscilla-

• 
ton· circuit n1a,- be t1.1ne<l. 1"hc 
batter)· st1pplies ;1r<.~ f~cl through 
cliol(cs to th'- con<lcnser tcrmi­
uals. 1"11c ,,·a vclcngth ,,·a~ 
111casurC'<'l b,- n1eans c»f the l .. echer . 
\\ire!) sh0\\' 11 i11 Ti'ig. 6 a ncl \l~·it.11 
200 ' 'olts IC.T. ,,-as four1d to l)c 
a l>ou t 2 I11e tres for reaction and 
44 cm . for elcctro11 oscillations. 

' l'llt" {lOlarisation of thes~ \,\·;1ve · vvas sho,\·n l1v 
usi r1g a, recei \-"er \\'ith a fixe<l vertical ac-rial ( l .'ig. $) 
a.r1cl rotating tl1e tran$n1itter in a \rerlica.l plant· 
l1a rallcl to tl1c recei vcr aerial. 'J"hc signa 1 strengtl1 

• 

• 

\ ·arious diretliot1al eITects of 
ultra-short \Va'\·cs \\"Cr c dcmon­
stra te<l \\·i th t l1e '' n' icro- trans­
mitter " c>f Fig.·7. ,,·11~cl1 uses the 
\'C'I). simple Picrrct arrangement 
\\rith a straigl1 l v:irc oscillator .. 

Fig. 6. Lecher wires for waue/ength measurement, showing thermo-couple 
arad galvanometer. 

radiator conncctccl to the grid. ~I'l1e. Ie1lgth of thi~ 
\virc is ad1ust<.~d to gi,rc t 11e best radiatiot1 at a given 
grid ~..-oltage a11d is usually just ur1der t 'vavelc11gtl1 . 
"I' his tran~n1itter \\a$ fed wi tl1 SO-cycle .. \.C so 
as to prod 11ce a co11ve11ieJ1tl,, audiulc ~ignal jn tl1e 
receiver \\"ith<>ul further modulation. 

tran~mitting . 
a m ax1n1um 
the vertic~tl 

$ho,\·ed a. clear n1inin1nn1 'vl1cn t 11e 
aerial "va-; 11orizo1:1taI and i r1creasccl to 
value as the aerial ,,-as turnecl into 
[>O~it100. 

'flie funda.n1cn tal principle of ·' beam'' aerjal 
arra \':::> \\a:> illu$trated b\~ means of a •'reflector · . 
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wire about k \\.a\·t~length (20 ems.) long, \\"l1icl1 
,,·as 11elcl al tl1e centre {voltage node) and 111ove<.l 
al)out in the neighbourl1ood of the tra11sn1ilting 

• 

Fi11. 7. The '' Pie.,-ret ~· oscillator with lin4!ar 
oscillator-radiator attached to the 11rid (oscillator 
used for directional experiments in demon-

&'tration). 

I • t l 

• 
I I I 

I I 
I I 

• • I I 

I 
I I 

1-- -- -- I I 
H.T. BJAS 

aerial \ .\/hen it ,,·as l1olcl , .. crtica11 y bel1ind the 
vertical transmitti11g aeria l and graduall)' moved 
a ,, .. ay fron1 it a signal maximum occurrecl '~;hen 

the distance bet\veen radiator an!l reflector was 
about ! '"·avelcngtl1 and \'\cakt.:r n1a:xima at l1alf 
wa\te inter,ra}s. 1'\ wire s ligl1tlv shorter t l1an ! 
\-\·avclenglh i~t fro;zt of the radiator actecl alter­
nately as an " absorber ,. arid a · · <lirector ·· of th~ 
radia tio11 to,varcls the rccei ver as its d ist'ance from 
the radiator \Vas increased. ..\11 tltcsc effcct5 
disa1)pcared if tl1e ' ' reflector·· \Vire \Vas held 
l1orizontal insteatl of vertical. l\ large !iheel of 
metal \\las al5o used as a r<'flector a11d tht• signal 
tr<:·ngtl1 ,,.ra:-; n1axim11m \\'hen the radiator-reflector 
di~tance \'-'as abou L 11a l f that for the ,,~ire reflector 
because tl1c sheet retlcctor acts as if there \Va~ 
an electrical image of Lhc r11cliator an ecrnal distance 
be l1ilt(l it. ~rl1e straigl1 t-line propagation of the 
signal ' \>...<ts ~ho\vu L>y t11eir di flJ)pearance \Vh(-11 

tl1e linC' joi11ing t rans111ittcr ancl rccei,·cr "as 
interru1)tccl by tlLt' n1e1 a l sJ1eet. 

The rerei\1ed ugecl an ()sram l )E(> \·alv·e ,,;th ., 
30-60 \'Ol ts on tl1e grid as o~cilla tor-de lee tor, 
follo\ved by t\\·o l .. F . stage to <)pera.le ll1e loutl­
. pea kcr usecl for tl1c (1en1onstra ti on. T l1c general 
arrangen1ent of the r<:ccivf'r is shO\\ n in t~"'ig. 8 
"rJ1e '\'C'rtical aerial-oc;cilla.tor ca·n l)e seen a llacl1c<l 
to tl10 grid lermina l of tl1e DEC~ \ralv·c in the photo~ 
graph. The coil and tuning condenser of tlle 
super-regcnC"rative circuit are on tl1e right of tl1c 
<.l eLector and t 11c ano<le circuit tuni11g condenser of 
the d etector to tl1e left. ·1~lte conve11tional t.\.vo­
stage amplifier occupies the left-hand part of the 
base-boarcl . In addition to tl1e tuning con­
densers the panel carries tl1e fol1o'A1 it1g controls : 
Detector Il.T. voltage control'" clctcctor ti Lamcn 
resistance, anode b ias potention1eter and voltt1 r1c 
control across tl1e grid of the first amplifier. The 
procedure in tuning is as follo"vs : 

(1) Connect an ''aerial-oscilla to r '' wire abo11t 
j wavelength (or t 1 wavelengths) long 
(one ~ '"·avclcngtl1 i1rojecting above the 
panel) to the grid, a smaJl fraction of a 
\vavclcngth from o ne e11d, and connect 
the lead from the • · super-regenerating · · 
circuit at a voltage node, i.e., about t or 
! \vavelength from the free end . 

(2) Acljust f l .T. volts, anode bias and filamenl 
temperatt1re to give oscilla tio n at about the 
required ~vavelength. The super-rcger1era­
ing circ1Jit can be shorted out dt1ring these 
adj ustments. 

(3) The anocle tuning condenser is tlten adjusted 
so as to tune the anode circuit lo either 
the func1ame11ta.1 or a sub-l1 ar1nonic of the 
osci llation frcquenC)', \\·hich \\"i ll cause a 
s.udde11 i11crease in oscillation strength and 
sensiti'<·ity. The oscillation strength 

(4) 

shou ld then be rea<'.ljusted for optimu1n 
rectificat ion bv ni.eans of the fi lament 

• 

resistance or anode l>ias. 
If a satisfactory adjustment canr1ot be 
obtained the point of attachment. of the 
aerial -oscillator to t11e grid sllould be 
a ltered. In general, the 11earer thic; poiJ1t 
is to tlte end of the aerial the greater the 
sensitivit)'· and the more difficult the 
adj ustment of the recei"·cr. a nd vice uersa. 

(5) Tho super-regenerating circuit is next 
brougl1t into action a nd suitable values 
of intluct.ancc and capacit)· 111ust. be found, 
so that this circui t ·oscillates due to the 



TH E T. & n. Bl' Ll.E1"1"'" · • 1 I 

"(l~-natrc>n ]~ink " in tl1 ~ gricl cl1arac tcristic 
of tl1e O!'\rillatir1a detec tor. :\ rcacljt1~t­
n1ent of Lllc cletector voltages ma,. also 
be Ill ce!'sar\• \ \"l1en 0S<.' 1lla tion occt1rs 
tht're is <l d •finite incr~a~e in backtTrouncl 
noise (\\hicl1 ceases if T-41 l' 1 i~ ~11orlecl Ottt), 

Fig. 8. Electron oscillation r ec«i ver , with DEQ valve 
as o s cillating detector. The circuit i s s hown at the side . 

A O scillator-antenna, A. 2, 2:\ 2 , 3).. 2, etc., long . 
T - Nodal tap, '' n '' A 4 from end. 
T .- Coupling top between os cillatory circuit and 

v alve ( c .{. sin11le feeder Hertz antenna) . 
LC - Tuned circuit for supe r-regen erativ e inte r­

ruptin, (quenching ) frequency (plug -in coils s uitable) . 
L C - Anode tun ed circuit. L :.! being a few ems . of 

wire (sa.v A 4). and C· about 100 mfds. 

t l1c ig11a 1 <;trength increas~s ,~er.y con­
consi<l<"ra bl)" a11d the tu11ing becomes 
flatter. 'fl1is " auto su1>er-regf>neratt\.e '' 
circuit is rather more trich:~; to adju~t tl1an 
one using an entirel~· cparatc " <1uencl1-
ing " oscillator, llt.1t it i~ capable of gi\1ing 
quite as goocl result~. 

It is quite f">Ossible for SUJ.)er-regenerati\•e effect 
to be produced ur1intentional1)· '' l1en L 1 (' 1 is 
shorted 011t, since d)·natron o .. tillations can be 
prod uccd in va r iottS connecti11g lea(ls a n<l beats 
bet\~:ee 11 c\·cral such oscillations can produc(• a 
"\vcird a ·sorl rnent of ho\vl~ and his:es ir1 t l1c receiver. 

~rllese trou l>lcr.; ca 11 l) O\"<.:rcome by· al terin{{ t11e 
lc11g th a ncl <lis1>osi t ion of tl1e off encl i ng leac ls and 
l>).r the j u<l iciol1~ tt c of cl1okes anct b~-pa~s 
con dens<;· rs. 

.:\ demon tration <Jf te1e1)l1on~t \\a..; not gi' en at 
tl1c lectur~ as it ''a~ not p<>ssit)lc to arrano-e tlli ::> in 

A 

--
F C.t\ 

Tl. 

L1 Ll 
Cc 

a +H.T 

~ 
+ -C3 LT. ~ 

-

--
R - Detector H. T. voltagt! control (l ,000 to 10,000 

ohms to carry 20 m As). 

R .-Filament resistance (CRITICAL - oscillation 
control). 

R - Anode bias control. 

C . and C - B y -pas s conde nsers. 
Ch- Choke. 
H. T . volts - 30 to 60 for A. 40 to 60 em s . 

t l1e ava ilable time, but the identical apr>aratu::; l1as 
been us<'d for telephon)· lc·sts in the (~.E.l'. l{e­
search I ... aboratories \\ ith some s11ccess. ~lo(lulation 
is carried out in the anoclc circuit of the tran5-
n1i t ter and the adjt1stn1e11t of tl1e rccei\. er is the 
same as for moclt1lated telegraph~" · 

---
• .\PPt-' '-:DlX JJ. 

Ref eretH' t'S for g ·ru.: ral rt a<l 1 ng : 
(1) Smith Ro:--t• and ~lt· Petrie: l~ "\perin1c·1ttal \\ irelcss. \ ol. 0, 

pp. 523 and U05 (Ort. anu )\ov .• 1 !):!~>) . 
(2) Pie1 rt: l: L'Ontlc Elt·<' trique, \ 'ol. '-. p. 3/$ (102!l). 
(S) l{<Jllmanu: Pro~. f.R.E •• \·01. 17, p. 229 (lH29). 
(4) Holln1an11 : jabrhuch der JJrahtl. 1 elcg. und fClL·pb., \ ·oi. 35, 

pp. 21 and 76 (Jan. and Ft>h,. 1o:JO) . 
• 

• 

_, 
l.L. 
-J 

f'( 

STRAYS. 
The Citroen ~xpedition into Central _\sia has Jtist 

reached l{abul .• \ fghanistan. 1"'he station has been 
heard b)'" F8BU a11d \vorks on 3~ ancl 23 n1etres 
\\ith the call 1:1,)CF. 

* * 
G5LC, of 130, \\-alto11 l~oad. East )lc>le-;c,I' , 

Surre~-, 11a£ jt1st star ted up ' ' 'i tl1 C .C . on 71 35 J\ .('., 
and ''ith a self-e-xcite(l ~et on 14 ~ l .(~. ·rhe~tation 
is QRP a rid \V<>uld ap1>reciat(' rep<)rts of sig11als and 
also complete \.VX reporr (baron1cter, etc.). 

\ 1 K3B13, \ \". l:;-. B ro,,·n, 19, '\ facka)' Crescent, 
South \\"art 11ambool, \~ictoria, _.\ ustralia, is on both 

7 and 14 :;\l.C. C\Te11· night, and ''lOttld l il{C \.lSO' 
\,,,•ith G stations or reports 011 his signals, \Vhic11 \\ill 
be ackno\\·Ieclgcd at once. I-Ic t1ses a T.1>:r.c.;. 
transmitter for both freq11cncies, ''*ith er\· ' tal­
c:-ontrol on 7 ~f.C. He is tl1e }·oungest tra11smitt(!r 

jn Australia, being 011ly 16 years old. 
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C.C.I.R., 1931. 
Copenhagen. 

A 1· the end oj the C.C.I.R. Co>-1fer1J1it:e.. held i;-z 
Cope;ihage>i at tlic beginni11g o_{ ./z1,1e"' .lla.jor 
K. B. War·ner, secretary of lite .~l R.R.L. a1i.d 

l . : l .R. U., -issi-ted tlfe follo'loi11g preli111i»1ar_y report. 
atid ct'e are indebted to L'. D. R. f or Jiavi1zg issued 
tliis 1·eport i1'i pri1zted f or>>t JOY the bc>zefll oj otJ1er 
socitJties w.Jio were tlol tlircctly z;i toztch wil/i the 
Co;-zje>'~ >zce-. 

Doubtless man)r a111ateurs. 11ear1ng tl1a.t tl1ert~ 
l1as been an international radio cou£erc: nee at 
Copc:'nhagen, Denmark, are '"-'Onclcring ' ,-..•hat 
ha1-)p~11ed "-particul~rly tvhetl'1er a r1y·tlling oc­
<"urrcd to affect a1t1atc\1r raclio . 

I an1 pleased to ~a~.. that nothi11~ aff<>cting 
amateur radio 11as occurrecl al tltc (·or>enl1agen 
confereoc-e. In fact, as 1 ''ired Ilarlfor<J to..,da , .. 
the conference ends with a l1solu tcl\r no tnen ti on o! -or e1fect upon amateurs. In the fir5t place it must 
be remen1bered that this has b("en a meeting of the 
lnternational Tecl1nical Consulting Con1n1it t.ec onJy, 
"11ose {unctions are to ad""ise on tecl11ucal prob­
lems arising t:inder tl1e \\.<..1.shington Conve11lion. 
Its decisionR a.re onl,,. recommendations to tl1e .. 
go"·er11n1e11ts, and it does 11ot l1nve the authoritv· 
to ma kc any· cl1anges 1n tl1c existing arrangen1t!nt 
pre-:;\. ri bing our freq ucnc:·· bands. the- at1 t.:l1ority to 
each go,~ernnient to stiptt la le our po\\ er, etc. ·1~l1e 

queslio11 " ~· l1icl1 \Vere c;.tudicd here ''ere technical 
it1 clta.racter, relating tc) n1any pl1ases of co111mercial 
radio. but thev ha\fe nol concerned an1at~11r radio. 
To gi,rc..~ au idea of the field of the C.C .I .R., it n1a) 

be sa id that the prohlc-ms (liscussccl at C 0 11~nl1age11 
<.:onccrnc<l such thi11a5 a' <lrrnngement" to connect 
marine radio telepllo11~· '' ith tJ1c laud nets. a r:evisi<Jr1 
of "I h Hague 'tOlerancC' tal1lt.• for cornmercial s~r­
,.i~es, tl1e control oI J1arn1011ics. con1llari;.;on of 
frequency standartls \)et \\•ec11 natio11s, l:a li br:'l t1011 

of frequency meters, information to hE' publi$h(•<l 
by Rcrnc·, tl1e st1 ppression of a rc s1)acir1g \Va,~. s. single 
side-band transmission, ancl other tlting~ of mucl1 
the :;a n1e sort, to a total cJf 25 <1 ucstions. }ian y of 
these (_1t1estions had the p0s.silJilit1· of dc~clo1)ir1g ar1 

Book Review. 
}f Ic~H J:'RJ~Qt· S~CY AL'rER ~ATI:\C Cl.~k Rl~ :'.\. f5. B\-' 

J( \Ic ll\-Yaiu a1tcl J. G . .Brai11crd. 51t) J>agr.;s 
a nti 226 illt1strations and diagran1s I 'rice 30s 
net . J:>\1l:>lishc<l b~; CJ1apn1a.n & Hall, L.l<l , 
London. 
'l"l1c au tl1ors of tl1i') boo!;. ha,-c chosen t11eir 

niaterial an(l presented it \\·ith the needs of tl1c~ 
seni<)r (>r graduate stt1<le11t in n1in(I. and tl1c rea<lt·r 
shot1l<l l1a\-·e a good kno\\'lcclge oi rlte ('alc11lus, 
differential equations, and t11{· tl1eor>· un(lt:rl:·ing 
ll1e t1se of con1plex 11uml.,ers. 

"!'ho l)ook represents H ~ound cot1rsc in higl1-
frec1i1e11c~· circuit theory anti calculation as ap1)licfi 
Lo both trans1nission a11d rel"t?ptio1l,, a11d eacl1 cl1ar>t ·r 
is concl·u<lcd 'vitl1 a sJ1ort. bibliograpl1y '\""lliLl1 " ' ill \)( .. 
l.1srft1 L to any reader dc~iring n1or(• cxh.a usti,·c 
treat tnent of a particular scctio11. 

Ele\·en tables are gi\·erl, a parti~ularl~· ttseful one 

angle \\l1icl1 v;oulcl affect amatcttr radio. J)Otisibl\· 
adversely, and that is \vhy I have been here. "fl1c 
deci. i<)ns adopted~ 110\vt..~vcr, as I have said ab<>vc. 
are \vitl1oi1t effect upon us. Some of tl1e data which 
nave l>t\cn submitted i11 tl1c studv of tl1c <lifferent 
questions ma) .. l)fQVC quite USCful and \TalttalJlc to US 
a · amateu r , and I 11opc tl1at in due cour ' e tl1csc 
ma)'" find their '"ay to the light of day in Q .. <>T, 
OZ and other amateur periodicals. One question 
co11sidt: r('d here ditl tl1rcaten for a \Vhilc to ta.lte 
on a con11>lexion unfa\•ourablc to the amatci1r 
wl1en it \\"as proposecl to ~ngage in a ~tttdy of tl1e 
needs of th~ "·ariou~ 1,1ncl ~ of services for f requcncies_ 
\Vllat frcq11encies \vere best S\J i ted Lo each service, 
and so on. )lan\r natiorti:; '\\'ere opposed to di~­
cu~ i11g tl1i~. ho,vc\·er. si11ce the (".C.I.R. cannot 
engage u1 allocation, ancl it \.\as even tu ally <letcr­
mincd to COD\'ert tl1e 'l ucstion into a stucl~ .. of tl1e 
tl!cl1nical factors affecting the p~rformance OJ 
frc-<1ucncics iI1 \·arious part-:> of 1.he spcctrun1, but 
\\-'itl1ot1 t rcs11cct to the 11eeds of \ ' ariot1s services. 

'fl1t1s ends tl1e seco11cl meeting of the C'.C r. ri. 
.Hefore tl1e next one is hE"ld Lllere \,\•ill be a large 
int.ernationaJ confC'rence al \Iadnd i11 t.he fall of 
1932. At tJ1i meeting tl1e frc-qt1e11cy table 'vill be 
e:-...at11itle<l a11e\v, an<l it ma)"' \\•ell be tl1at important 
clta11g<.,.s \\ill occur tl1en. Tl1e ~Iadrid meeting~ in 
short, \\·ill have tl1e aut11orit}· to change the as~ig-n­
me11 t of bands to ser\' ices. and the "''hole future 
course of amateur radio \viJI again be at stake. 
1:or that reaso11 I \V(>ulc] lil<c to take tl1i$ oppor 
runit}· to urge ttpon tl1c amateur societie~ of tl"le 
"'·orl<l that they ma l<e it t.l1eir ~JJ<.>cial bltsiness, in 
tl1e inter\'ening \'ear. lo e::;tablisl1 fric11dly contact 
"' ith tl1e r<\<lio a<ln1inistralio11s of their respective 
co1tntrics., and cndea'\·our to giv·e tl1e1n a.n apprccia­
tior1 of tl1e '.ralue of an1atcur raclio. an understan(ling 
of \vhat it i!-t all about. l f l·acl"l of our societies '"'·ill 
rl1ake this effort 1n its O\\' n t.:ountr)·, it \\ill go a vei;."' 
long ''a)' tO\\ arcl C'rea ting, at .l\ladri<l, tlta t rccogni.­
tion of the us~fuln~~~ an<l irnportancc of an1ateur 
radio \\' l1ich \vill b(• c~sen tial if \\'€ arc tl1ere to 
llreser,-e our necessary- place in the sun. 

being the current. ,,.nltagc amd pO\\·er rcitio~ ,·cr:;:,us 
(}ccibels fron1 ,U. l to J()f>D l3. 

111 addili<>Il lo c.l1a1>t ·ls on Rc~onc:tnce Pl1e11cnncna~ 
Cou f>letl Circuits. \ ra l\rcs~ an cl .r\ niµ lifica tir>n. cot11-

prct1c11sivC' trcatntl!nt is gi \ •er1 of n\odul'l tion and 
clc·tcctio11 (inapll\· terrn ecl ' · clemodul~1tion "). clcc­
tnc \\·ave filters, J)roductior1 of H.F. ''Tav·es, Lra,11s­
n1ission lines, ctectro-n1ag11etic \Vavcs, rcflec tion 
a ncl ref ra.ct.ion a t1d electro ... mccl1anicat svsten1s : a -fc,11,· otl1cr {lrOl)lcn1s a re clcalt \~itJ1 in a1>1Jcndices. 

Students and desianers concerned ''·itl1 circuits 
"vorking at frrqttcncics al:>o·c;e commcrcia I 1)0\\•er 
fre(1uencies, and , .. ·Jl.o a re \~ell oq n ippe<J 111athc­
maticall)·. will find this t)ook of great interest and 
"·alue. T. 1-' . A. 

Please give page 24 a few minutes' 
tho~ght. 
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The Design and Operation of a Crystal 
Controlled Transmitter. 

n)' n. \\·. 1·tErG1IT~IA~ (-'\.n1.I .E.T. (GGDII) . 

BEFOl\E proceeding with the construction of a 
crystal controllc<l transmitter th~· "vriter 
recent}~· carried out son1e expcrin1e11t.al '\.'Ork 

so as to be able to summarise the chief points in the 
design of st1cl1 a transmitter . ~f l1e f(>llov:ing a.rticle 
on t.bis '\vork ma\·~ therefore, be u cful to those 
using, or contemplating t11c 11se, of crystal control. 

I LAT. strppl~.r voltag<..~ \,·ere some,\·hat restrictccl 
(250 \r_ for the Cf1"Stal o~cilla tor and frcqu('OC\~ 
doublers and 500 v. for the po,ver amp1ifier) .o 
that exp~rimcn ts 'v~re <lirccled ,~·itl1 a 'ric'v to 
obtai1ling a comparative})· higl1 output \\ilh the lo,,· 
voltage$ available. It ,,·as fo11ncl that Iro1n a 
single frcq t1e11cy doubler (11-ereafter refeae-d to as 
F .D.) "''itl1 250 ~. l--I.'f. a1nplc grid S\n ng coul(l be 
obtained to drive a pair of LSS ' 'alves in push-pull 
'""ell into gricl current. In "'"ie''- of this fact push-­
pull F.D.7

S '\\'ere riot tried. 

C 1RC.Ull j)IACiRAM 
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able to ha'1·e a 11igh L / C ratio in the po\vrr n111plifier 
stage (abbreviated l).A.). 

.. \ con ,~e1tient value for tl1e tuning co11densers 
C 1, C 2• C 3, C ~, and Cu ,,.~s fo11 nd to be .00015 mfds. 
-·tijL-1.ble \·a l11es fc>r tl1c inductances are as follO\V!:i :­
J.,#1 (17 n1icro. 11.), 16 ti1rns : L 2 (6 r1ticro. 11.), 
8 tt1r11s: L 3 (3 micro. H.), 5 turns; L 11 for 7 ~i.C. 
{6 micro_ Fl.), 8 tu ms~ 1~~ for 14 sl.C. (3 micro. H ) 
5 tl1rns : L 5 for 7 11.C. (6 micro II.), 11 tu·rns : L& for 
14 )l.C. (3 n1icro: H.), 7 turns. All the coils are 
8 cn1. i11 tl1an1cter, tl1e C .. O. <ind F.D. coils of >Jo. 18 
~.\\·.c;.. copper v\·ire (turns !;llaced .3 c.·n1.), and the 
J.->.A. coils '\ o. 10 S.vv.c;. (tt1rns spacecl 1 cm.). 

To mcas11re approA'imatel)' the vollag(" across 
tl1e (" 0. tttnecl c ir<.:. uit. etc., the circuit shO\\~n in 
i=-ig. 2 \\la~ set up. \ " 2 ,,·as arranged so that it 
co\1lci be usc(l either as a pt..~al· voltmeter or as a 
.14".D. \\"hen usc<:l as a vol lll1ctcr tl1e anode con-
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1'bc compone11ts axe r(>ferr{\cl to b)· the nurl1bcring 
of It>ig. 1 (unle~s other\\'ise sta tecl}. 

( 1) L 1 C RaJios. - Since in a cry:ttal controlled 
transmitter constanc~.,. of the ou tpu l freql.1C>ncy rloes 
not depe11cl 011 L C ra lios 1vc ca11 choose t l1e values 
of L and C to gi,·e n1axi1r1un1 efficie11c!·· Iu tl1c 
cryTstal oscillator {herC'after abbreviated C.0.) and 
F.I) . stages \\'{' are- ai1ning at obtaining maxin1um 
grid sv.;ng for the follo'vving slagcst so that ob\'ioi1 .. l:v 
" re require tuned circuit of l1igh cl ~tnamic resistance 

(

(a>
2
L

2 
I... • t b h ' 1 . l ) 1-r- or RC ls o e as lg l as poss1b ,e a nd 

therefore bigl1 L C ratio in the anoclc circuits of 
these stages. O\\·ing to the grea.Lrr losses at high 
raclio frequencies it is clifficult to cle ·ign a ti1ned 
circuit "'~ith a resonant impedance of mucl1 over 
50,000 ohms at 7 1\1.C., and at 14 .Al.('. it becomes 
n1ore like 25,000 ohms, so that great care should be 
paid tc> maki1lg tl1e tuned circuits as low-loss as 
possible. As ,\·ill be seen uncler (6) it is also dcsir-

0 

e .e~ 
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CI! 
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loooo Key 
L9 

D 
~ L!t 

m 
e.a1 .,.T 500 

t ' I 

• 

necticln to \ 1 ,,~as disc<.)Tit1cctf'cl at X. leaving only 
tl.ie grid ru1<l filament conn<:"ctetl, so tl1at \!~ acted as 
a <liode acros · 1 ... 1 C1. \\.'itl1 the filan1ent of v~ 
S\vitc l1ccl off, t l'te C'.O. \\'as adjusted for maximutn 
l~ . lt. c urrc11t a indicated by· tl1e 11.\ \7. amn1etc.r Al . 
T l1e filament of \"~ \Vas tl1en lig11tecl and grjd current 
tvas inditu tcd on tl1c 111illia 111eter ~I.A . 2 (rcadi11g 
0-1 rna .) : b)· acljustir-tg the bias 1.o V 2 so that. there 
\\>·as no grid curre11t, i.e., so tl1at :\l.A.2 just r~ad 
ze ro, lhen t l1e value of tl1e peak Tl .F. voltage across 
L 1C L equclllcd t11e grid bias valt1e. \\"it.h 250 v. 
I I .'1~. on the C.O. tl1e peak R.I•. voltage across the 
C.O. tttrted circ\1it was 150 \ r. (off load). Similar or 
some,vha t greater values of voltage a.p1)car ed 
across the I•.D. circuits. 

(2) Valves.-\'"alves 'vitl1 c.l1a racteristics similar 
to tl1ose of il1e I ... SS type (i.e., A.C. resistance-
6,000 ohms. amr>lincation fac tor 6) \Vere found to 
be:' 1nost Sltitable in the C.O. and P.A. stage . In 
the F.D. ~ta.gc~ val\yes v.-ith a higher amplification 
factor ,,·ere better. The I .... S5B gave good• resu Its 
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(25,(100 ol1n1'i \.C. rcsi ~tance, ainplificatio11 fnctor 
20). Prc>ba bl\' the t:1f1cienC'~.. could 11a,·e bC'e11 
incrcC\secl b~· tl1e i1sc of more moderr1 ,-al\ (~s (\\ 11ich 
ha\'l' a hi 1 l1cr nllt tual t onductance) l>t1t as i11orr­
lt1an enough grid ::,\\·ing cot1ld be obtainc-d t<> dri\'tt 
tl1e ]'._.\. stage \\ith existing ,·al,·e. the nc\\t:r 
'alvcs \\ere not trit•d. 

(3) Coupli>1[; Stages. ((l ) C .0.-F 1).-F. l). - 'fl1<' 
co.pa Li tiv~.. rnetl1oct ,,·a~ foun<l to be the f)e5l ft>r 
C<)U})ling tl1csc stagc·s, aud it certainl)· is tl1(\ sir11plest. 
\\'itl1 tl1e })iasing srhen1e tlescril)<1cl t111clt)cr (4) tl'1e 
irnpcda11c.c of the C<>upling condensers ( "c an<l C,) 
sl1011ld b ~ ncgligil>lc to the frequcnC}' in use- .0 1 
1ufc1s. is a han(l , . '\·a lue. -{b} l·'.D.-P . .:\. In or,ler to j)fO\'ide a suita l)le 
pusl1-pt1ll grid feed for tl1e P.J\ tile cou1)Iing sho,,·n 
in f ia. I (''here 14 1 is tl1c cou1)ling <..oil) ''as triecl 
and pro,· 'd to be ('Xtrcn1clv goocl. 1·i1 · tra11smitter 
is arrangecl so that it is a imple n1atter t<> cotrple 
1,4 eil11er to L 3 C)r T .. :! accc>rding to the desired out1)ut 
frcc1t1c-nc\· H) .. adjt1sting tl1c centre tap to I,,. tt1e 
grid fcecl to tl~c i)usl1-pull , ,al\i·es can be bala 11cc·d. 
The COUJ)ling bel\Veen J,, and J,3 (or r ":.?) j" LOO!:le­
~ pproximatelv I() cn1.- and b)· , .. arying tl1is cou1>li ng 
a useful t:ontrc>I of the ot1tpt1l (aacl t}1c inp11t) of the 
tra11s1l1i ttcr is 1>rov1ded. 

(4) ~ 1pplj ing Gricl Bias. L 6 an<l L; shoul<l 11ave 
n high im1)eclance al 3.5 :\l.C Jn or<lcr to find a 
gooc1 t~rpc of cl1okc for use in tJ1c. e t\\'O position!:>, 
se"·eral chokes \VC'f( .. co1111t ... ctcti. in turn, aero ~ ll1c 
C 0. tu11ed circuit L 1C 1 of Fig. 2. If tl1e ll.\\'. 
ammeter .-\ 1 indicated a change in current '' 11cn a 
r hoke \\·a~ connect<.•cl across L 1C 1 i l. sl10\ved that tl1e 
choke \\·as not a good one for 3.5 :.\l .C. A good 
choke n1aclc no difiercnce to tl1<" reading of 1 . 

1 he Trix hroa<lca~t ty p~ of choke \.\·as fotancl ''er~· 
good for 3.5 ~I .C. and this ty·pe ,,~as cl1osen for L 8 
and I ~ 1 • 

L 8 shoul<l oiler a f1igl1 in1pecla11ce to 7 :\f.C'. Since 
efli.cicnt l{ . .r"'. chol<es are difficult t<) design for 
frequencies above 3.5 11.C., 1.8 is not used as an 
ll.F. cholce. It ,,·ill be seen that provicled the 
impeda11ccs of C7 C11 and C16 arc negligible at 7 )l.C. 
(as they <tre) L 8 can be co11si<lered as being in 
J)arallel \Yitll f ,2· lt. \\'ill t11ercfOTC form (in parallel 
' ' itl1 I .. 2) a tu11ed circuil v:ith C 2, and tl1is circuit 
provides a higl1 in1pedance bet\\ ce11 the gri<l and 
filament of \- 3• In orcler tl\at tll.e l{.I;-. current 
tl1rough L 8 is small, this inductance can l'1a,·e a higl1 
' 'alue. In practice 6ll turns o! ~o. 22 D.S C. on a 
2 cm. test tu be are ~atisfactory·. 

It \Vas noted that several amateur .. use<l rec;ist­
ances, either in series ,,·itl1, or in place of, the R. F. 
chokes for appl~·iog bias. In order to test \vhether 
the efl1ciency y:as i1\creascd b)1 tl1c use of tl1cse 
resista11ces the experimental circuit of I,.'ig. 2 'va.s 
again used. V! was tisecl as a F .D. ancl tl1e 11.\\t. 
a1n1netcr A 1 sho~·ccl '' hell1er the ou tpi1t from tl1e 
F.D. increasecl or deercased. \\' hen bias 'vas 
applied tllrough a resistance onl~·, the outpllt \\·as 
found to l>c con:-,iderably reduced, a11d \\·l1cn a cl1okc 
and resistance \Vere used the otltput \Vas not as great 
as v.Then tl1c choke "as used alone. 

The grid bia'i to the P.A. can be ,,·ell applied 
t11roi1gh the coil J,,,. 

\\
1ith 250 "'· I r.T. on the C.O. ancl F. l). 's the 

follo\\·ing are suitable valu('s of grid bias :-C.O. 
30 v. ; F.D.'s-70 v., and with 500 v. on the P.A.-
70 v . 1'he values of bias on the F .D.'s a11d P ... ~. 
cl~?pcnd, of course, to some ex tent on tll.e values of 

-
the grid i11put l{ I·. ,·ol rage and the be t ~·alucs of 
bias are n105t. ca-:,iJ~· <letcrn1irtecl l)}. cxi.>erin1e11t, 
adjustments be111g ma.cle to tl1e bic_1s to gi,·e n1a:\.i­
mnn1 otitput fror11 eaclt stage. 

(5) The }J .. 1.-Since onl~· lo\v H.··1·. ,·oltagt.·~ \\ere 
a,·ailablc the ,,·ritcr LOnccntratt!tl on the 1)11$l1-pull 
t~1Jc of l). ,\.. I~t~si<le giving nearl) .. double tl1e 
out1>11t, tltis t)·pe 0£ P.A. \vas found l(> ofter se~;vral 
advantages c>\'Cr the single valve t)'l)e. 1"hc l( l;-. 
chok.e L" (20tl turns 2 Llll. <lian1.) dcJe$ a"'a~ .. \Vith tl1c 
neccssit}· of J1a \.·ing to fincl l)y cxperin1cnt tl1e l~xacl 
electrical c<.·ntre of tl1e a11oclc circuit and also 
simplifies ncutrali"'ation. (' 8 and C9 arc neutralising 
conden-crs of a ,·er\'" goo<i lo\-: los · t ,·pc, their 
c:a1)acit)~ being a1)J)ro~in1atcl)" C<]t1al to the \'·alve 
G-P. capac1t1c.:;. '"fl\t"'SC' condcnsE·rs "hoi1ld br. 
carefully acljustcd so tl1at the 1) . ...\.. \\·ill not self­
oscillalc \tvhe11 the gricl ancl p1ate circt1its arc tt1neti 
to the operating frc:c1uc11c)· (tl1c C.0. and l' D. cir­
cuits being :;\\itched off). ...~lthough tltc r> .. i 

EXPERIMENTAL 
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non-oscillating it has been found possil>lc, bv 
running tl1e "·alves into grid current, to obtJ.in a 
greater output than a similar self-excited push­
pull transmitter. lt is not, of course, operated 
as a linear an11Jlificr, t11e valves being biased rather 
highly and gi"1en a greater gricl S\i.ing than \\·ould 
be required for li11~ar operation. 

In order to ol)tain a roi1gh idea of the !{.F. output 
and efficiency of the P.A. several vacttu1n type 
electric la1nps can be connected in turn across t\vo 
or so turns of tl1e P .1\. anode circuit and adj11st­
ments be n1ade for maximum illumination, until a 
lamp is found '\\hich ligl1ts \\'ith tl1e same brilliance 
from tl1e transn1ittcr as it does when connected to 
the electric suppl ~· n1ain:> for ,,·11ich it ,-,·as designed. 
1ne output of the tra11sn1ittcr can tl1en be assumed 
to be a·pproximatel)· that of tl1e lamp. In the 
'\vriter's case. v:i tl1 an input of :~5-40 ,,·at ts, it \vas 
founcl possible to ligl1t a 20-\-vatt Jamp to full 
brilliance-the outpt1t front the transmitter \vas 
therefore 20 watts and tlte efficiency approximatel}· 
50 per cent. 

'1~he ac.lvantages of anode tap "·ere investigated 
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lJttt ,,·ere founcl to be nil. thi~, no douht, l)eing dtte 
t o t11c fact tl1at the cflet.t of the "'a},·e Lapaciti~s 
is , ·er\· con -iderci b lc at 11igl1 radic) fre<1ucncit•..,. a rid 
it is bet ter to l1a,·e tl1c \ a l,·cs sltunte<l acrOs$ tt1c 
,,·hol~ of tl1 tu11cd circ uit . 

(6) l-011 pl i1lg //,e . 111te;i11a .-"'Io obtain 111axi rn nm 
pO\\"er output from a '-·a l"·c to its loacl i l is, of 
cour c. ne1,;c"'sar~· t hat tl1e loacl i1111)crla1t\.C' bl'ar a 
cll~ finitc relationsl1i1> to tl1c v·alve .:\ . . rcs1 ta nce. 
1·11c rt: la tionshir> 1Jet \~·c~n tl1cse t\\'O ia t ')r ~ clepends 
to S()me extent <.)n t l1e operating c .)nditions if tl1e 
,-a(\re 1: operate<l a"> a linear amplifier it i s a ~1n11) I<' 
nlattcr to ca lculate the correct loacl, b ut'' 11cn it is 
01>cr<i terl O\ '<.'r tJ1e ' U r\•ed part of its cl1ci ra ct~ri tic 
an<l the gritl input: ,·oltage ic; not int1soicla l (as is 
ge1lera ll}1 th~ cas~ in a tTan')r11itter) cnlcu lation 
l>l'lOOle~ difficu lt. It i-.,, hO\\·c·v er, \'t? r\· ~11111>lc tu 
ti11cl h~· ex periment tl1c btsl conclitions for n1axin1um 
pO\VCr Otllptlt. 

If \\'e n1ake the tunec1 cir cuit of the P ... ..\. . stag(! 
c.>!!L 2 1 

as lo\\· as possil>le ( J{ or R~ to l)c great, 

therefore higl1 1. .. (... ratio) tl1c d\·11an1ic r csi..,ta11ce 
of this circuit ,,·iJI be cor1siclt"' ra'bly g rea ter 
tha11 that rcquircrl for niaximu111 Ol1tpt1t fron1 
U">ual \'alves (sa1· of 6,<)00 ohrtls . .\ .('. rt--si ·ta nce) 
a1sc> the \)O\\t:'f l<>st, clue to resLc;ta11ce in tl1c tuned 
circuit ,,.i 11 be ~mall . 13) .. tapping t he a.n tenna on 
tllc inductance '\'(' decrca. e tt1c cl \ · 11arnic re ic;ta11ce 
of the circui t h~' an a mount de1)ending on tl1c 1>o~i­
t ion of t lic ta1). a ncl thus ha "-e a11 ctcljustr11cnt of the 
e ticcti\·e l<,ad in the anode circuit of the v al\·e (or 
'\ n l'v· e~\. In }Jrac ticc it is a simple n1atter to ' ' ary" 
t he position of tl1e ta1> ttntil maximum antenna 
current is indicated, under 'vhic l1 condition '''C 
shal l be obta ining maxin1t1m po\\·cr tra nsference 
from the valves to the antcnua. In tl1c case of an 
inductivcl)·-c<>t1plecl a ntenna tl1e 5an1e rert1~rks 
appl)"', only· v. itl1 ti1is type tl1e <icgree of coupling 
be tvvccn tl1e a nte nna a nd transrnitter coi ls pro,#iclcs 
th<:' in1 peel a nee arl jt1sln1ent. TJ1e degree of COUJJli ng 
bl!t,vccn the anler1na {or feeder) and the tra nsmitter 
\vill, of course, rlcpc·nd on the inipedanct: of the 
particular ante11na in use a nd tl1e characteris tics 
of the P.A. va lvC'S. 

1·he antenna can be coupled to one siclc of the 
push-pull J> ... .\ . (ob"· iousl~ .. it does no t matt<:r \vhicl\ 
side is c l1oscn ). One or t"'·o a mateurs have q•1ericd 
the al)O\.'C ; tl1e\· sa\ ' that if the ante nna is onlv - - .. 
coupJe<l to one si<lc it ''·oulcl appear that the o ther 
side i::; no l delivering po,\·er to t1'1e a ntPn na, but it 
must n o t be overlookccl that the t\\'O sides of tl1e 
circ uit arc extreme!~· tightly coupled and a ny· load 
connect~cl on one side 11as pO\.\'Cr dclivcr~d to it 
from botl1 sides. Fron1 the poir1t of vie'v of obtai11-
ing ahsolute ha lance betvveen the t'vo sides it ,,·oul<l 
be interesting to try the split coupling coil arrangc­
n1ent or the Doublet Antenna (' ' Q.S.'r., ''Dec., 1930), 

(7) J<1:yi1ig.- l{c)·i11g can be very satisfact oril)· 
carrie<l out by· breaking the H.'J'. positi'\'e t o the 
fu-st 1:.n as sho,vn in Fig. 1. T11is metl1od has 
t\vo advantages (l ) elimi1'lation of spacer; (2) key 
is ln a low-povJeretl circ uit. The cl1okc L10 (20 fl .) 
a nd the co11dcnser C17 (.5 n1fd .) pre,·ent ke)· clicks. 
_'\1>parcntl~r a clic k is radiated e'rcr}· time tll.e 
current in a circuit is cl1anged ra1>idl)' , so that it 
"ill probabl)· be founrt necessary to insert a c hoke 
(L11 - 20 H .) in tl1e H ."f'. lead to tl1e P.A. as the 
current in this circuit changes \.\•l1en keying. \ \"ith 

a n input of 40 \\'atts to t11e P .. :\ . it ha been found 
i mpos~iblc to dc·tcc l an \ i nterft:.: rcnLe on t\\ <> ~e11"i­
ti,·c 13.C. I .... set..<; \\hOS' a11t·nnre run \Vitl1in 5 \·arti::> 
of t he trar1 milter. Tllt' 11otc is al,va)·s rep-ortt~d 
c lear-cut '' itl1 this kL'' 111g :;~·sten1. 

(8) l
0

l f1z1 n!{.-·r11c '' 1101 t ransmitter can \Jt 
t.uned t111 })). tl1e t1se of o nl\· t\\·o rr1eter~. t.e., a 1-1. \\'. 
ammeter an<l a11 an,h.lc c t1rrcnt 1nillia rnctcr (\vi t l1 
jacks pro\·iclt\d f<>r re<t<.ling ll1e- anode ct1rrenL'l to 
the varic>t1s stages) . al t l1ot1glt it is \~crv· ttsef ul to 
ha\-·e n1et<:T in ~tll the stages. Ll .F. ammeters Ill 
the tunecl circuits of the C'.O. a11d 1-".D's are hc lpft1l 
in in<licating re onance .1nd in aclju:>ting fur 
n1axin1um ou tput irl these c ircuits 

~.\sst1n11ng that the r.o. i~ oscillating . the r.o 
tu11ina conde11ser C' 1 i ~ acljusted o t hat the n11o<it· 
Cl1rre11t to the fir cs t I· 0. ~ "..-l1ich F.D. is a t prt· ~e11t 
not tuned) rc..:acltt'S a ma xi 111 um. C .-. i DO\\' \~ariecl 

• 
so as tu rt·ducc tl1e ano<lt" ct1rrent Lo the I"'.fJ. to a 
n1ir1in1t1ln - at t11is !)Oint, if a R . l ;-. a mmeter 1 
included in tl1<? 1:. 0 lunt•<l circuit, maximum R. l ~. 
current ,,·111 l)e inclica t ecl, a lc;o tl1c a node ct1rrent of 
the second F . I) . ,,-ill be approxin1atc·ly m<tximun\. 
' 3 i ' no~,. actjust<:'d for r11inin1t1n1 anode ct1rre11t to 

the second l-4'. D. ((1r n1axirnt1111 R .t·"'. current i11(' 3L3). 

Tl1c circuit <.~.iL_, as tu11e<l to r )sonancc "'·itl1 C 8 l ... :1 
an<l tl1c P. :\ . ano<lc c urrent l1ould reach a 1na x1n1um 
\.Vhcn this ci rc uit is fully in tt1ne. ( ~& i~ the11 \raried 
so as to redul,e tt1c anode current to t l1c P .. L\.­
antcnna cn rre11t sl1ould nO\\ be indicated a ncl C0 
be adj ttstetl to gi,·e n1axi1num antenna current, a l!'\o 
the antenna cou1>ling {or ia1>) shot1ld be acijt1~tecl 
for n1aximu111 current (on tl1e ll.\ \·. a ntenna 
ammet er). 1'sing l.,SS va lv·es in tl1c P.r\ . stage tl1c.· 
anode current to t l1is s tage s hould be a bout 80 ma. 
on load . Fina.11~· tJ1c (; 13. a nd tuni11g to eac l1 
of the s tage' can l)e tinel)· adj u ~ tcd for m a ximum 
output con<lition:-:; . \\"hon it is desired to operate 
the transmitter Oll 7 :\I.C'. t l1c seco11d 1•.D. i ~ 
disconnectecl and l .. " i:::, couplc<l to L 2 • 

Strays. 
'' e have been askecl ,..,h}· the graphs in G60T'h 

article in tl1c las t issue on the d esign of smoothing 
chokes \\·ere reproduced full page size, one suggestion 
being that \Ve \Ver e s11ort of material to fill ! l t 
,,·as perl1aps not n1aclc clear in the a rtic le that 
they '"·<?'re true curves for the particular iron in 
c1uestion. They v. ere n1cant to be used and not 
merely to be looked at. The artic le gave us, 
the refore , con1ple te detail ... for the dcs ig11 of smootl1-
ing cho kes, and we doubt. if sucl1 information has 
ever been placed before members in such a n eas}~ 
a nd yet con1prel•c nsivc \\'ay. \\'e are rnuch in­
clebted to C:r60'1" fo r the trouble he 'vent to in the 
pre1)aration of t.l1e grapl1s 'vhicl1 had necessarily 
to be done v:ith extren1c accuracy. 

• • • 
G5XD says all G's travelling in Korwa}' thi~ 

summer shoulcl rommunicatc \\.ith R adio LAlG, 
Voksenlia per Oslo, ~onvay, '''ith a vie\'? to meeting 
the LA gang. 

• • * 
1\ir. \ \ ·. E. I•. Corshan1, G2UV. sa)·s he has re­

ceived the l\ra1ft i /z4s, \VSEA. on June S, at 2125 
G .wI.T., QSA4, R4. H e did not ap1)ear to be 
working to the 1>u bl1 11e<l scheclulc. lncidcntall)·, 
G2UV is now on tl1c air again after many years 
absence, and works o r1 7 and 14 ~I.C. any day. 

'' BULLET IN '' ADVERTISERS ARE Y 0 U R HELPERS. 
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Apparatus Worth Buying. 
Screening Apparatus. 

N 
()\\ tl1at ~crecning ts l>t•ing :.n11">lO) cd more 

and 1nore in rece1\·ers of aJI k111<ls, \\'<' ~ho11Jcl 
like to clra\\"' tltl' at.ter1ti{n1 <)f n1emllers t<> 

" l\Iagnum '' protlt1cts. 11essrs. Burne:.-J <>ncs a nci 
Co .. of i\lag11u i11 J J ouse-, 296, l.3tlf(1ugl1 I-Tigh Street, 
1. .. oncion, S.f~. 1 . \\i}lo arc n O\\ 1nanufacturing nll 
ki11c]s <Jf alu11 li11ium s rccning a1)para tu , are i 11 a 
l)Ositio11 to nlak(: a11\· !'iort of 1netal :"'I r ·n for r<t<lio . -
pnf].)O e to cle!->ign. if the1r standar<I articJe;; <ire· 
not ;')xactlv \\Ital is reqt1ired \\'c 11a ,· • rccrntl~­
l1<l<l an opportunit~· of exa1nining "'omt· of t11e1r 
stock goods and can t horougl1J\· recon1 n1<.~nd t11t.·1n. 
T11t·v arc \\tdl n1a<le a11tl finisl1e<l '''itl1 a cJull ~t1riace 
11)· sa11ci b1ast111g. T J11: "t)·pe of fini:h pre\·ents 
tl1at tarnishing ancl discolouratio11 \Vh1cl1 afieLl!'.l 
the i10Ii - I1 •cl 111eta.l. .\ s a gt1i~ie, t)·11i< aJ price·!> 
arc:· Screening l)ox ''itl1 lid 9~'' l>)' 5~'' b,- 8~ , 
7s . ticl : coil '<.:reen. 3s. 6<l. ; u1>rigl1t s(·re ·n, 
(() '

1 
} )\" ()'', 'vitl1 l1cJ)u for .. g. ''al\·c, <lntl tl1re(· t~r-

111ina ls, 2s. 'l l1e 111c1kers also l t1r11 C) ll t full chasgis 
fc)T ''a rious J1ll l)f is11ecl circuits. \I er11 ber \\'Utll<.I 
be \\ <.d l \ld\Pi ·cd to ask l\lessrs. !~u rn(' J (>JlPS & ('o. 

The t ·7 Mega cycle Band.-( C 011/ i1l Zt. lid fro1;z. pa~c 1) . 

O<..ec1nic 1>crmit ga"·c t hem the rigt1t to t1sc higl1 
J1CJ\\. ~r 011 t l1is fre(Jllt'UC\". Thcsc- Jll·rmits a re, as 
t ht•ir nan1e in11)l1cs. issued b}" the(;. J > <>. to meml)~rs 
of tl1~ I~ ~.l;.B .• \\·110 cit-sire to earn· out trans­
o<.:t•a nic ·xpcrin1"n t on the l1igl1er i rec1 u(.·ncics­
(3, 5 . 7 ancl 14 megacycles) ... ~11 occa~ton~J olcl 
n1en1l,er. J:u .. ·rt• a11tl tl1c:rc, n1a)· i1os~e s s<.)nlt' SJ)Ccial 
p rn1it fc>r t}1{~ us<· o{ ltigl1er pO\\ter on Lill' 1.7 ~J.C. 
ba nll, l">tt l , i11 ge11ernl, t l1i!\ is a l l)-\\' ;1 t t bn11cl onl v·. 
\\~<.; tn1st tl1at th1c; hint \\ill be 11ee<le<l. 

s ·c.on(l, \\llnt of Ll1c nature of c)ur tran. mission-:;? 
In t.011<.1011, a11 a bus · of the tcr111 - of a licence- i · 
~clc lon1 cncounterctl, uut, unforlu 11at lrl~·~ a conditio11 
exi~t ·in ccrtai11 J>arts of the cot1 n tr)' ''l1ich, \\"C feel, 
must :stop itnllledia.te}y". Ca~cs J1c.1\·e OOle to our 
notice in '"hi "' 11 a ma t eu rs, usu a 11 \" n<l11-1n n1 l)ers of 
f-{ •. (; .13., a r c J1agran tly and \\·ilfu ... 11)· breaki11g <.\.'CI). 

rul <.~ gover11ing tile granting of a n cxperir11e11tal 
lir('nc;c. \\ill1ot1l n1incir1g n1attcr;o;, \\C refer t() 

t110<:\l' \vho are rt:'gularl~· broadca.;ting progrnn1mcs 
of n1\1siu for tl1e l1cncfit of th<:-ir i>:tt rorus. t1sually 
1 heir ct1 ston1c-r~ ·rhe ~e 1)seudo-an1a tc11r~ use no 
~lor:-ic code, g iv<.: regttlar programmes at set times 
and, v.·e l)elicve, keep no Jog of tl1~ir transn1iss1ons. 

] ' hird, \\•e \\ isl1 Hgain to \\ram onr m<.·n1ber~ against 
"'-'Orking witl1 unlicensed British s tn lions. \\ "e are 
a \vare of instance:; in 'v J1icl1 a rtificial-aerial l ice11ce 
l1oldcr have used tt1ci r stations not onl\' for sim1>le 
. pcech tra n~m1s ions but also for th<. .. l)roadca t ing 
<)f length~; progra111n1es. Fakc<l tall ~, generall}r 
cmplo)·ing an · · E " in t11c grol1p, or call sign . 
Jlt1rloined fron1 0 1ne inacti,·e mernbcr. a rc still on 
the ai r. C>t1r ad YiCe to mcn1bers is that they should 
refuse to \vork th~se stations. 

l .. ull ra.diating ~,ermits are nO\\' grantecl b)· tht; 
c;. 1>.Q. to e\:ery g('nujnc cxperin1e nter. and there 
ren1ain · therefore. no exct1se for a n\'<>n e to carr\· • • 
out illici l transn1i!>sio11s. 

• • 

for an~ t l1ing in aluminium or co1)1)er tile)· ma)r: 
requ1r~. • • * 

Tl1e Gt·ncr<tl lO:lectr ic Co , Lt(l , is :shortl~· putting 
on tl1e n1arkct t\\'O n c\v 0 ram scree11-gri(l \:alvcs, 
the S21 and tl1c 522. 

"fhe 521 (fila rncnt 2 volts, .1 a111p.} Ii.as a11 
amplificntion factor <>i 220 an cl an im1>c<lant<' of 
200,000 ol1m~. 'l

1

he S22 (f1la111en t 2 \'Olt s, .2 amp.) 
ha an amr>lification factor of 350 \\'ith an in1pedancc 
of 200,0UO ol1n1s. J t '""iJl be seen tl1a t the Iorr11cr is 
intended for u:;c in t\\'O- tage 11.l·... at11plificrs 
(\\her e a , -a.l\.·e \.\tth a higher " mutl1al ,. might 
pro,1e unstable), a nd the latter for use ir1 single 
fl.11

'. stage·, ,,}1cr(· a higl1 gain is requirc·d ·1· 11l~ 
mea~urcd grid-anode lea kaae capacit:r is ap1>rox1-
matel\· 006 1nn1ftl. of t11e S2 1. 'fl1e ano,lc ,.·olts . 
of bot.11 L)"llt~ sl1ou ld be 150 (111~ximt1m). 

• * 
In the r eport of :\le. ~rs. \ ta rle\· '- Delay·ecl 1\ ction 

S \\~itc l1 on prig~ 363 (Jf t ltc last i~sut, the y>ri<.'<.' \\':ls 
erron eously" gi, 1cn as 2s. Gd. : lllis sltoul<l l1avc.- l)ocn 
l 2s. Gd.~ an<l ~ c dC'si re to t~nder our a11ologit•'> Lo 
:J1essrs. \ ·arle)· fo r an~· incon, ·cnience caused. 

The tin1e J1as arrivccl \\·l1e11 a ' tion 111ust be taken 
to restore la\\' an(l order, fur v;e are c<.:rtain tl1a t; 
if s11ch practices as those mcntic>ne(l are continu •cl, 
the \"a SL ruajorit>· of gt nu int:. c-:xperimenters \\·ill be 
p<:nalisc·d for tll~ mi~derncc1uours of the fe\\. 

Council ar .. ful l~· a li\rc to tl1c exi::>ting state of 
affairs. a11<l arc takiug t:\·~r}· J10s."i ble step tO\\ ctr(ls 
removing tl1c ca11kt·r. \\.l1c.·r<"fore, '\\e a.ppeal Lo tl1e 
n1c·ml)ership al li..Lrge to kcc·1> the l .7 ~ 1 C. ba nd <. lean 
for gent1ine experiment. \\-<.· ~ire :>Ure thal i t \Aili 
pay. 

In concl11<l 11g tl1is e<lit<>rial) \VC desi1 e agai11 to 
(.•mphasi e ll1c fact that this Socict)· \\ill 1zot 11ancll 
(2SL carcls for \tnlicf'nsed t3riti h tations. l'urtl1er­
morc, ,,.e \\ i 11 to \\·arn our n1em bers ll1a t serio11 s 
action ,,·ill 11c· taken agai1lst an)·one 'vho can be 
prov·c-d to be lictrbouring t l1e ''hereabouts of 
u nl1censecl st ations. 

J. C. 

Social Notes. 
The imr)orta11t th ing in '' Social .Notes '' this 

u1onth is th"~ Convc11tio11. 
It i::; ' Cr)· f)O~sible tl1a t "vc sha JJ 11a ve a still g rca t er 

nun1ber of prc>\~ i11cial " J l an1s ., up this 1.r~ar, and 
SO, therefOTC", \\ iJ} atl)' Of t11<• [ .ondon fe llO\VS \\'110 

,,·ill be \\illiug to give accon1nloclation during th~ 
Con, ·cn Liou i)eriotl to tho!ic ''ho \\·ill be coming to 
L,ondon clro1> me a line a 11d let me kno\,. the nu1r1bcr 
the~· ''ill be J)renarc<l to look aft~r. lC\o \\'ill 
those \\ho a rc a nticipating co1l1ing to I .. ondon a l o 
,,·rite a nd let me kno,,·, so tl1at I can tl1en make the 
nccessar}' arrangements. 

\·ou r11a\· 1)robably think: I am starting t o tnlk 
abot1t Conv •ntior\ ' ery earl\·, but I '"·ant to 111ake 
certa in tl1a t e\ cI}·one is gc>ing to be co1nforta l>Je, 
and the soon t•r I kOO\\·, tl1e greater chance I l1a,·e 
of doing this, anc.l making tlte 1931 Co11ventio11 tllc-
pest )·et. C .. 11 . 13 . 

• • 
I 

, 
.. .. . . 
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London Jottings. 
It is rumourecl that :.-
G5 ... re llaS been l1eard sencling at only 30 \\·. p.m. 

. . . Several h.an1s l1a vc tl1erefore consig11e<l their 
automatic; recorders to the dust l1ea1). 

* * * 
G2LZ. 1n a mon1ent t)f \\'eal"ness, closecl do\vn for 

five '"l1olc n1inutC'S 01t a recent Sun<la\·. 

* * 
G6SG has at la t '"·or11 out tht: Stei11 Song r(."<.'Ord 

. . . or <lid ~01ne public benefactor tr~ad 011 it ? 
* • 

\\·oodforcl i$ nO\\. dcfi11itel'{; in Essex .... G6'l"X -occasior1all \. sa \·s so o\·er the air. . ~ 

* * • 
G5l1'I nO\\~ se11ds dashes (sic) as \veil as dots. 

* • • 
G2ZX mistool{ a flight of pigeons across the sun 

for SJ)Ots , and prom 1Jtly dismantled his 2 :\I C. 
trar1srnitt ·r. TOPSNUS. 

Calibration Services. 
.~ Calil)ratiou .. en-ice \Vill be transmit tc<l fronl 

G2X:\l, :\fr. .\[arruse's station at S<)r1ning-011-
Than1C's, Berkshire, on 3,583 13 I{ C., according to 
lhe follo,ving scl1edule :-

. .\ t 1100 ev-·er,- Sunday· (Telcpl1on~). 

.\t 23 .00 e\·er~ .. unda)r ancl rfl'lur~day- (..i\ Iorse . 
Times ar~ G .l\I. T. or B .S. T., as in force. '1"11t- f r c­
q ue11ty has been cl1eckecl ancl appro,·ed b\r the 
i>ost Off1c<'). 

Strays. 
~Ir. S. I;-. Sl1arpe. J3ERS 14, is nO\\. an c>1,erator of 

\" l-2Z \ \ - at Sign aJs Sec ti on_ _R .. \ . F.. .A. 1n l>ala, 
Punjal), Tn(lia, the call being isst1ed to )!r. R . (~. 
Ha.rt, Sl{eds \~·itl1 G, especi<lll}' in tl1c lJe"·on 
district, are rcc1u~stctl. 

• * 
:\Ir. l\fa~·pr, latt" of 1'41(0, desires to tl1ank all 

J~riLisl1 Sta t1ons \\·110 l1a ve ,,·orl<e<l him or rCJ>ortcd 
on his c;ig11als du rir1g l11s stay in J >()rto l<.ico. ~Ir 
:\Ia)·er is nO\\' back in t.he States, ancl l1opes to be 
on tl1e air soon as a. ,, .. 9. 

* * • 
GSR\ cal ls all 1nc:n1bers of 8.\ f(lR P) 011 7 i\l .l ., 

telephony, at 11 O<> ( L3S'I') e\'Cr)· uncla)·. a 11<l gi,rcs 
out nC\\.'S c>f in1ere ·t to the Group. ~u:yooc h ·nrir1g 
tht•sc lrans1111ss1on~ i reque:,tc<l to scncl a C?SI .. 
re1>ort# \\•l11Ll1 \\' ill bt' nt kno-,.vleclgctl. 

J '' T. & R. Bulletin.'' " 
lAN. ADVERTISEl\fENT RATES. 
1931 Per insertion. Per insertion. 

Full Paae .. £6 O o Hall Pajle .. £3 O o 
Quarter Pa.ie 1 10 0 Eighth Page 0 15 0 

Series Discounta-5°/o for 6 or 10~~ for 12 conaecutivo 
i nsertioru. . 
Adverusements spe<:i6ed for Coters and FtUi"t M.uu, 
Pott4..ons are nol subject to senes discounts. 
Tbe T. & l{. Bt J .Ll-;lJ~ LS published on the l~th of each month. 
Orders, Copy and Blocks should be received by ua <>a 
tho 30th of each rnonth preceding mont.b of 1uue. 
All applicattons for space or spec.amen copiM thou.Id. 
pleate, be seat to Advertisement ~tanager, 

PARRS ADVERTISING, LTD., 
Craven Houae, KJnasway, W .C.l. 
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QUARTZ CRYSTALS 
Crystal Control lor All ! 

Continued improvement of the quality of our 

l.75mc., 3.5mc. and 7rnc .. 

Crystals at ... ... ea. • 
Postage 6d. 

now enables us to offer our 14 me. Crystals 
at (Standard Quality) ... ea. 20/-
(Heavy Duty Quality) ... ea. 30/-

Postage 6rl. 
N.B.-~'e are the O~LY MAKERS in the \Vorld 
of 14 me. C ~ rysta.ls. ancl ,,·c beg to announce that, 
from the1r unexpcctec.lly large out.put and ex­
cellent controlli11g 1>0\ver, \ve estimate they 'vill 
assist ma11y of the present 2 me. difti.cultie!>. 

"'"ill be sent On Approval to our present 
customers. 
G VARA "'TEE : \\" e guarantee every Oscillator 
to control IO ,,~atts at its fundamental res1)onse 
freq uenc}r, ancl to oscillate \vithout reaction olher 
tban is suppliecl b~l valve capacities. 'A'e 
CER'l'TFY the response frequency within 0.1 per 
cent.; stating calil)ration conditions. 

,NIOU TINGS : Open T}·pe Holders - - - 5/ -

BrookeS Measuring Tools 
51-53, CHURCH STREET, GREENWICH, 

LONDON, S .E.10. 
TEL. : GR:S.ENWrCH 1828. 

ELECTRADIX BARGAINS 
12 Pl1illips, Photo Cells at l1alf price , 

27 /6 each. 
'' \'\' eco '' Midget peanut valves, 

bayonet or 4-pin, 6 6 each. 
Po\\1er or Transmitting \1a l'V"es . Cossor 

A.T. 40 4 6. 250 watt l\1.0. 451- • 

ELECTRADIX RADIOS 
218, Upper 1"hames St. , London, E.C.4 

'J'l1one: CII'Y 01~> l. 

--

R.S.G.B. Sales Department 
The following can be obtained from Head­

quarters on application:-
A .R .R .L. Hand book, by Handy ... 
Citizens' Radio Amateur Call Book 

t 4 - to Members) 
Enamelled Coat Bad- l R.S.G.B ... . 

ges of Emblem f B.E.R. . .. . 
Members' I-leaded otepaper (pet\ 

100 sheet packets) . . . . .. 
Call Sign Brooches.. . . . . . .. 
Rubber Stamps of Emblem ... 
K.C. Metre Charts . . . . . . . .. 

A 11 orders 1nust be ucconipankd by a rl1tiiUance. 

• 

4/ -
4/ 6 

2 / 6 
2 16 
1 16 
6d. 

' 
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Contact Bureau Notes. 
. .. .. . .. . .. . 
• •• . .. .. . 
• •• • •• 

• • • 
B)~ H. c. PAGE (G6P.o\.). • • • • •• .. . 

• •• 
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O
\\·l~G, }Jrcs11n1abl)r, to il1e call of tl1 e open air 

at this time of )"Car, t1lere l1as been llar<lly 
an\· n1aterial recei' t'd at C B. \\·hicl1 can be 

u5e<l for J)11blh ... ation. In fact the 11101ltl1 has bet·11 
cl1iefl ' ' notc(l for the lack of correspo11clcncc. ·1·11e 
Group ~[anag~r:> reports are already ovcrdt1e, ancl 
l can onl)· 11ppo~e tha L the), in turn, ha,,.e been 
11eld Ul) b)· t11c rt'ports from their groups. \\'hile 
on the sulJjcct of reports, I \\·ould like to clra\v 
att enti<.) rl l<> a 1><lint that 1na11y of )"OU ha,-c ma)" 
missed I tl1ink 1l probabl~· accoltnts for tl1e 
freqtte11t la tc-ncss o f tlle1n. \\"hen, fo r 1ns tetncc, 
)'OU are a~kccl to fc>r\\ a r<l )-our report l)y the 20th 
of cacl1 n1011th, tlli !:> clocs not m ea n tlt~Lt ) ·oi1 shoul<l 
start \\rit1ng it then, or e \'en send it ofl then. It 
mean!> that the TC'port must l>e at its dcstinatio11 hy 
that elate. Fc>r l>rcterence it shoul(l be in t he post 
on tl1e J 8tll or <>n the 19th at tl1e very la tt·st. .Please 
bear t11is in n1ir1tl '\vhcn you senll off ) 'Ot1r 11cxt 
report. It ,,·ill l1elJ'l matters considera bl)· if evcr).r­
one reports on timl:, or better still, just bt~forc ti111e. 

Our 28 ~1.C. ba11c.l does not seem to be beha,ring 
itself at al l ·v{cll. 'l l1e 0 11ly report rL·tc-ived tl1is 
month frOill abroad C<>IDCS from \ f U214X, '"·}10 .Sa~ S 
t.llat tl1e hot \\·catl1c·r has 11ad a ,·erv clctrimc>nta l 

• 
c.·ffcct on <'xperin1t:11tal \\'Ork. Ile points ot1t, 
llO\\'e\.·er, that tl1e detrimental effect is on the 
operators, and not nccessai-ily on the 28 i\l.C. ba~cl ! 
\ u211x is re·bttilding, and hopes to be resu1111ng 
,,·ork aga in quite soo11. .l.21'.· is ac tive too. lJu t 
has no,,· l1ad his call changed to \~l'"2GD. 'J'l1ere 
are no reports to elate fTom the \ ts sta Lions , or from 
tlle Y l n1er1. Presumably they, too, have 11c)t 
anything of note to reporl on. 

l t \\'Oultl be interesting to knO\\• hO\\. man~· of 1-ou 
nc., ticed an)·thing unusual just before , or after tl1c 
carthqua }{(• \.vhich affected so n1a11)· {)arts of tl1e 
country this n1on th. At tl1is station an unu ua 11 v 
l1cav'' amount of atmospl1eric <listurbancr ~·as 
notic~cl. There '\'ere long dra"vn-out. crasl1<.·c; at 
quite frequent intervals, but little importance is 
attribl1tcd to this. G6QO reported, via the 1.75 
11.C. l)an<l . tllat o n the 1)rcvious evening he experi­
enced a ver\' he~ v y electrical storm, sparks l "\ o 
ir1ches long * ju1nping across the aeria l eartl1i11g 
s ,,·itch . "vl1cn it was not sv.'itched to eartl1. 'f'hc 
reports !ron1 tl1e grottps working on fa.cling, e lc. , 
have not yet conle to ]1ancl, so it is useless to 
speculate as to their tindi11gs. 

In the )la\l' issue of the Bt."LLETI~ T appealed for 
material suitable for publication in C.B . .Notes. So 
far I ha,·e 11ot received a single letter i11 response 
to this appeal. Surely there ml.1st be ome of ·vou 
,,-}lo ha,-e been cloing experimental \\'Ori{ of general 
i11terest on cliffering lines frorn that be1ng done b~r 
the organisccl groups. 

G2ZX for,,·arcls tile usual sunspot report for tl1c 
month. I le \\•as onl\· able to 1nake t,,·o obser\ at io11s 

one on tlie 24th of-tile mon tl1, antl o rle on ll\e 25th. 
On the 25th there '\vas absolutely nothing tc) l-,e 
fiecn , but on tl1e 24 tJ1 there \vere th rec:> \'ery small 
spots about l1alf-way bct,,·ccn soutl1 ancl east, on 

the edge of the circle 1 le ~a,·c; tl1at R l<..S5~~() ha. 
been ,·ery· Jtc.'lpf ul i11 fon\·ar<lir.ig him a 111os t co111-

plete lc>g of <..<>nditio11s <>11 nearly all ba1i<ls for tl1t: 
montl1. 

G2ZX rema rks tl1al result· a re c..xtrc-n1cl\· con­
flic ting .On th(\ 24th., BRS530 r(.'f)Orted n1ai11l\· good 
cond1tio11s c>11 t he 11igl1 freq u~ncies, '"i th 111ixc cl 
condition on 2 >I. . On the 25th, there \vere no 
Sf)Ots \·i.sihle, l>t1t he reported 2 :\1.t'. concl it1u11, 
mainly p oor, ''l1i]<.;. the ltighcr Ircgt1cr1cil·s \ \ C'rf• 
good to <.>xct.!lll .. nt. l · or the rcn1a in(le r of Cl Le n1on t 11 
no observation$ \\'t' r~ made. a 11cl it is t l1crcfort: use· 
l\.!ss to give 1>arlicu la rs fron1 B l< S530's log. be)·oncl 
S;'\)·i ng that l;Qnclitionc; ft~I! off on all lla11tls 11n­

mcd ia. tel}~ a ftcr tl1~ foregoing. 
No doubt r11a11y 1>eopJe ha-v .. e \vonrll'recl \\ bv 

co11ditions shou Id b( opposi le <>n tl1e 11igl1 a ncl IO\\ 
frcqnen c ies , Sf)Ca l<ing generally·. G2ZK f<>r\\·ards 
an explanatior1, fo r \\ll.at it is \vorth . J gi,·e it in 
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full , so that lhere may be no possibility of any 
mis11nde.rsu1ncling 

Suggested Explanation of the Behaviour 
of High and Low Frequency Propagation 
during periods of Sunspot Maxima and 

Minima. 
'fhe diagram in ['ig. l sho,,·s a period of sunspot 

minima. " r\ " is a 7 :\f .C. tran~mitter and " B ., a 
2 ~1.C. one, '-\ liilst l'' o tl1stinct 1Iea, 1iside la ,·crs are 

"' sho"'vn. ( [11 passing let it be noted that t11is l1a.s 
experimental support.) 

Consider tl1C" be ha \7 iot1r of the 7 )1 .C. transn1itter. 
1' he ~~ freq ucncies are rt:."fra<:t.ed more ea~il) tha11 
lo,ver. 'f'herefore on r cacl1ing the first la)·cr the 
\Va\rcs are SC)On rcfrac lccl back to earlh resu lting. i11 

a sJ1ort skip. On the otJ1cr hand, the 2 ~l . C. \va ves 
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are not ncarl\· so easil\~ refractecl antl ar C)rll\" 

part1all~· bent back to earth IJy tl1e firs t ht\·er Tll.C 
~cco11cl la' er, hO\\'(' \'er. con1pletcs tl1<.~ rctr<Lc.tio11 
(lncl l >c·11ds tl1c \\a,·l) back to eartl1, re!-:>11lti11g 1n a 
long ~k:ip . \\ C' l1av·c- llltlS 5hO\\ 11 that a Cilltl [>Ot 
minin1a gi\-'t•:-; little DX on 7 :\l.(". bttt good on 
2 ~I .( ... 

~O\V tal<c tll<' ca e <lf a sttUSJlOt rnaxima. ·1'he 
effprt c)f t he s1>ots lla\•c bec11 to 1>1111 tl1t"' la:~ ers 
llo<.lil\• u1>\\·;i rcls. in fact to n1<·rgt! t11t n1 into clnt'.l. 

Our 7 \ l ('. tra n~rr1i tter a~ before i-; ,1 t • · :\ .' • The 
i1ro1)e:1gat ion therefrom onc1..~ :lgain is ·a ... tl) r -
fra(·tc(l , and a· the;; 11ea~·i5i<.ic T;a\cr i:-; n1t1cl1 higl1cr 

the $kip is corre JlOntlingly· longer. In otl1er \Vorel~, 
l>X is goc.><l. 'l.l1e 2 :\[. ... \Va\'es, hO\\'<:!\'l r, as 
pre\,·iol1sl )', are 1lot so easil \' r ef ractC'd, and in fact 
are nc>t bent bacl{ to car tl1 at all. In this l.asc t11cre 
is no otl1er la}"Cr t(l con1plt:tc t11c refraction, and 
conclitio11 ·on tl1c..·~~ frL·<1nencics ar<.· l>ad. 

T t ''ill be ~e{'n. tlll'Tt·fore, tha l tl1is 11 )'potl1csi~ 
~tcconn ts for knO\Vl1 ]>l1cnoeme11a ,,-i tl1ou t io tro 
<lucing an)'t hi11g al logctber i11com patilllc '''itl1 
experimetttal cvicl<·nct•. ft i not difficul t l<> imagine 
i.n termcdia tt· . t:i.gc~ be t,,.l'e11 I·' ig-c;. l a ncl 2. In 
such a cnse <>nc 111igl1t g(: L co11ditio11s goocl on lo\\ .. 
and lligl1 frcc1 11cncic~ tog~t l1er. 

Group Reports . 
28 M.C. Work. 

(;6\-p, Grr>u I) ~lanan-cr. 
Al tl1c1ugl1 nc' at ti\·e \\·orl~ ~eems to 11a \-~ Leen don · 

b~· an) or1c in th _,. British Is lt:s, it 1g i1lc 1a~ ing to riot ,, 
the at. t<:11tiort tl1at t l\e nc-x t 1)rojc<.. teci le'St~ a re 

• • rcce1\·1ng. 
l t ha~ been suggc!i\te<l th:\ t tl1csc sllo\1 ld l )l' hel<.l 

clu ring th.e pa rl)" au tun1n thif> J .. <'Cl r : and \\ l1il <i t th is 
\\·ot11d be i11ter<'~ting fron1 ina11~.r point$ of ,-it•\v ancl 
1rteet::; \\·ith llie appro\ral of quite a nun1b<..r of our 
"c11ior S ta tions. lherc a re amongst the clisse11ticnts 
ot.1r \·er~· oldc~t. and more cxpcrienc<"<l 011e.,. 

I a rn irt closc- touch "itl1 .\lonsieu r \ llarcl, of 
l;rencll. rc;pute, and it app<'ars that our confrcres 
o \·cr in L•rancc ,,·ish to co-OJ)eratc \\' i tl1 u s a11cl 1101(1 
test~ in conj11 nction \.\ i tl1 ours. ' I l1e b rc:-1lch 
c-tmatc\1rs are ''c rv kee11 an<l acti,·c C\'et1 at tl1e 
rno1ncnt. a ncl nl.any contacts and reports of n1ore or 
l<..:. 5 long llista.nce reception a re to ha n<l . 

Our A t1stra lia r1 cc>usins are also \~erv busv 011 th is • • 
freq t1cncy·. ~lr. cle Cure (\.1\.3\\' L) ,,·ri tes me a long 
letter of the \\rork and the number of Australian 
sta tio1l.s rcgularl)· operating. 

\ ' l\.3BQ and \ rl{3\v·r ,, arc on 28 i.\l .C. c,rer'J~ 
Sundav fron1 23.00 till 02 00 G.l\1:r·., and 1t is 
n1enlionecl that tl1is time has procluced n1an\· \.' l~­
ZL a ncl \ ' K-\\. t.011tacts. Tl1c .. i\.ustr<tl1ans a rt' ver)'· 
convir1ced of the importance of either . t1nsc t o r sun­
rise at either o f tl1e stations i11 contact, and \\"hilst 
this ha been knO\\ Jl \Vith reference to the lO\\·er 
freq uencies, I do Il<)t think it has l>ccn definitelj• 
proved 011 t as regards 28 :\f .C. 

• ..\ltll(>ugh I do no t kno'v of any autl1e11ticale<l 
reports of rccc1)tio11 of \..1< ignal ~ i 11 tl1e Britisl1 
I sic$, there is no rlou bt that tl1e A t1s tra.lians and 

ore\\ Zea la n (lers ha \ ' C t)een h eard 11y· o ther 1-::.uropean 
courltrics. 

G~s'i·. of Group l B, reports tt1al n1ost of 11i:s 
members arc .. hibe r11ating, " tl1at is, arc 1nnrking 
time till the late a utumn . H e himsel f has c l1a nged 
l1is QRA ancl hope~ tl1at his results on 28 ~1.C'. \\·ill 
tall,· ,-.-ith those h e is no\,. obtaining on 14 :\l.C. 
He· \\·as verv sl1ieldecl at the old address b ut. nO\\' .. 
has got a n ideal location. G6LL is "·er~· ('n1pl1atic 
abo\1t tllc tests and tllinks that ]anl.1ar)· ha5 al,va~·s 
proclucecl the be 't results. The desire of tl1is <.;ro\1p 
seems to be that "'·c should h old t\VO tc5 t s or one 
test cli·vide<l Hl) : J)C\rt , perhaps. in t11 • la tc au tt1mn 
a n(l the otl1er par1 at tbc sea.son 'vhicl1 11as provC'd 
i tse-lf, viz., ] anuar)~. 

Groltp 1C.-G6\\"N's ha\rc been chit•fly occupied 

\~:ith tl1c tr(ltl <;n1itter .i\ 7 i\l.C Cr\·~tal an(l r1C\\,, 

chokes l1avc- l1a(l a \\(.)Jlrlc·r ful efect on t11c: ou tput. 
c;G\.l:l 11a~ tllso l)C'Crl rcbt11lcling ancl \\'i ll shortl\' be 
o n the air \\·ith n ,·er\· le>,,. i rnpcdancc ,-al\ e , "'viz .. 
an 1 .. S6~\. \\'l1ctht"'r it i~ t l•c '-"Cr\t lo'\. SC'lf-car,<tcitv 
of tl1 e~c v·al\cs or not, it is a fRct tl1at they \~ill 
stan<l relatively \"Cf)' l1igl1 inp1.1ts "'·itll <1uite reason­
able cfficie11C.)"· 

QRP Work. 
G2\;\ T, Grol1p ::\Ianager. 

This sectio11 of C. L~ . continl.1cs lo grow ancl this 
montl1 \.\ c 11ave another 11c\\r gro11p, 8£, \Vl1il~t still 
a.no tl1er, s1~·, i · at prc:scnt being forn1ed by G2.rJ 
~rhis means tl1at tl1erc \\ill he $ix Groups b)r r1ext 
1nontl1, and i l \\ill be a r ·al s truggle for the· J:lla nk 
3-\Vatt Tropl1y· tl1is ~-ear, "'·ill1 36 meinbcr:;, t<tking 
1)art. 

Group 8B.-G2\.\t repor ts conclitions d eci<lcdly 
bad on all bands bt1t 14 '\J.C. seem~ io L)c fa1rl~- goo<I 
after abollt 22.00 for DX. 7 )I.C . dead a ll day 
until abo\lt 18.00 \\'lien statio ns con1e in rather 
\\fcak, and b}r 23.00 QR:\I is so lJad tllat a QSAS 
QSO is almost in1possible . After s ix. n1ontl1s of 
tf');ing out v a rious aerials, he has pro\·ecl tlit.· 33 feet 
\vitl1 feeder tapped 11 feet along (not 11 incl1cs as 
statcrl i11 the J unc Ht:LLE1·1~) , to be tile n1ost 
efficient for J)X and local '''ork at his Q l{A . Below 
are r esults obtained ,,·ith \-arious aerials tried and 
input at all time" 5 '"atts maximt.1n1. 

urrent fed, 66 feet good on 7 "'\I .C .. but no 
good ou 14 >I .c·. 

('urrent fed, ()6 feet ,,·itl1 15 feet feeders, very 
poor. 

\ ·ollagc fed, 69.5 feet good on 7 .i\1.C. : good for 
locals only on 14 ~J . C. 

\·oltagc fed, "vith 33 fee t top and an)r l~ngtl1 
fce<ler tapped as al:>ov .. e, fair to good on 7 M .C. 
and excelle11t for all 1-l \l . (~ C. \VOrk. 

GS(~l has done little 'vork as 11e is disgusted \Yith 
conditions. On 1.75 11is results are good but even 
tl1ey are not so good as a month ago. Uses same 
outfit and aerial as (~ . ('. 2~i\XlJ hopt'S soon to be 
on ll1c air and alrcad)· l1as pttl up the 33 fee l V .lt. 
Sa)·s his R:X ha · manv ·· blind spot s '' a nd asks 
for " cures." llc \\·as listening just before the 
eartl1 tren1ors in June a nd sa~·s 1.75 ,,~as a1nazingly 
good at the time. I le la tcr felt the- room shal<e ! 

Groz1p C.-(;.(". G5PI I l1as rcbt1ilt "fX, using a 
7 ~1 .C. cr>·stal, ancl 150 volts to a B."f.H. f-34 ancl 
300 volts at 15 nlills to a LS6_ as PA. l s using 
~plit cou1)ling aerial coil and !-\\•a'\·e Zepp, getting 
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.4 in botlt feeders. C.~2~[1-\ reports condit1c>n!'\ \'er~· 
had on all bancls a nd gels poc>r result \\·itl1 hi, 
Q lil>. G2\i\f ... ' fi11cls ·a n1e and alLl1ougl1 doe~ not 
gel rtla 11 '>: contacts i~ rccei vi11g good rc1>orts 
G2A \ .. is devoting tin1P" to aerial le. ts on both 7 ancl 
14 ~l.C. an<l l1'1s little else to report t·xce1>t condit.1on 
bad. (SR 'vill \Velcon1e full cletails on \·011r aerial 
test~. C .~1. ) · 

Croz!p SJJ. G. C. c.;5:\111{ fir1cls tl1'1t l) \ • carthi11g 
the oll1er cn(l of his aerial coil llc gels better rc ·ul ts 
on 7 ~!.('.. but no improveme11l on 14 ~J .(·., and 
a ks \vh ' this i so ? Is \vorking ~l ,,·att fone 011 
7 ;vJ ('. "''ith good results. On :\Ja,· 17 lle noticed a 
distinct in11)roven1ent on 7 :\f.c· l)ut incc then 
concJitions ' 't.•r\· bad a 11<l <)RX also troubl~on1c. 
Finds 20.00 tl1e best time for C~ sL\ tio11s on 7 l\ l .l·. 
In order that the note~ ''ill not be so out of elate he 
asks all members not to send in notes until thr 5th 
of each n1onth. G6BC llas l>c·cr1 troublecl l>v a .. 
cl1anging note a r1cl fou11d a fctulty" rcsi lance in J1is 
filter c1rct1it to bc- the cau:;,e. Ilas curt~tl key· click::s 
'' itlt 10 olln1 res1 tartce across thc- ke~1 but docs not 
like tl1c s11~tcer '"'·ave causecl b}.. tlti ·. He 11t1ts 
for"vnrd a11 interestin.g tl1eory about a ]'X val,,c 
Vt'Orki11g on tl1c corr •ct part of its o~cillati r1g ..... urvc 
a.11d \\•a11ts to }{no~,- tf it ~·ould b correct to plot 
tl1c cur"\·c of l11s 1~' ,·al'c 0 11 loac.l? GSl .. X i 
troubled \vit:l1 QR)l fro111 1)assing anton1olJilc.:; a 11cl 
is lr)·i11g Lo fincl a cure for it. He is testing ('.(~., 
using 4 \\'att_ U> a P~T6l) and an J\ O.G. G5CJ\p, 
althc>ugh inclisJ)O~ccl for some time has clone some 
\\'On<lcrful <Jl~[.l DX. using a 'f.r>-. r (;. a11d 66 fO(Jt 

current fed \\ ith 5 \vatt~. Reports conditiCl llS 
gcLt in.g \Vorse ! Ile sen{ls some ir1tcrl'sling \·ie'"~ 
on 1\_.() .G svstc111s. Savs " the a11te11n<l con5i~ts 
of a single \\ i"re a.t leac;t l'ialf of tl1e \\'<Jrking \\'a\' • in 
lc11gtJ1. it nta}· })c ~111}· numhcr of half-\\'aves long 
an<l is tapJJC<l straight on to tl1e tank c1rct1it of 1·x. 
... \~ little of the aerial as po sible shou ld be indcJor · 
a11cl carcfull)r insula.tc:d at the lead-in !)Oin t \\·l11ch i~ 
sure to l>e n<·ar tl1c 1>oint of n1ax1111un1 ' 'ol tagc. [n 
an t111c;crecnecl localit)· it. \Yill ha vc to be longer tl1an 
21 :\I. to Tt" ~() [l(ltC ()11 7 \] .(",, and t ict lll'YS<l. 2 \G~ 
ref)Orls l;-All{ conclitiorL"i ~ He noticed ar1 exlra­
orcl1na11 in1J)fO\c-1nent on 14 :\l.C. 0 11 ~lay~ 19. ancl 
asl{~ if <>tl1<.'rs 11oti«cd tl1e . an1e. ("rhis scerns near 
the 17th, '' llen the G.('. uolicecl im1]ro\· .. ~cl co11-
dit ion~.- G.~[.) 1-Ias cle, ·clopcd an inter~sting 
<'I")·sta l ho lclcr. <lctails of \\ hich he is e11ding to the 
Btrr.tETJ~ 

Group $F:.- G.c·. EI7D llas no,,· got the grour> 
together a11d s1..·nJs in the firsl rci-)ort. l Ie, Jike 
l~vcr)·onc, con1pla1n:; of very· poor co11clition-;. 
Using a T . l'):J~.G. \\·ith 5 ,,·attc.; to n J)E5. G5Xl\l 
is (>Il 7 ancl 14 ~l.C., u~ing a. 2-,rolt po~·er \ta},,..,~ in 
the TX au(l 120 ' 'olts fl.1~. His 'fX is :llso T.l'.T.c;. 
1-lc- finds an A.().(~. 65 feet in le11gt l1 \')est for a 
stead)' r1otc bt1l C.F. aerial:> ·cem to gi,·c:· more of a 
\vobbly effect. Ile uses a sparlc c.oil , nd :in J_.1·. 
l'attcr)r for getting H:r. ! ! (;2()( fi11u condition~ 
very bad. ls \lsing a 1·. p:r.c.;. \\ itl1 a P.~1.4. and 
a. V.F. aerial. .\ ll po\vcr from 1\ .C. mains. G5Df 
is using a parallel-fed Ilartlev antl a ~I(;trconi aerial 
s)· ·tern I lis valve is an LS5. 2_\ ()X lias JU$t 
changed his QR.\ and i~ n O\\. testing a ne\\ 0-\" -2 
RX \\·ith a 66-foot aeria l and an earth. 8 ~'ards long ' 

Television. 
c-;.scv. Grou1> :\lanag<·r . 

Group 11 .>\ . ~ o reports ha vc been rec.ei \'Cd tl1i~ 

- --

month and :-.<J it 1s presumed that tl1c c;tations have 
been inactive. The n1<,..,t <>utstandi11g event during 
the last m<Jntl1 \\'as uncloubtC'dlv lhe televising of 
the Derby f ron1 Epson1. In vie"' of the many 
cliffi<.:til tie!> in"·olved al the transmitting end, the 
reception at G5C'\ . \\a~ C<)nsidcrcd ' "ery goo cl. 'l 'l1e 
QR:VI from telegraph \.vircs carrying Press me~sage~ 
\\'as considerable at first. l>ut "\Vas later a lmost 
eliminatC'(l. c;scv ha~ l)eetl tr~ying to 1nodulatc 
an a re from the out1>ut () f tl1e television an1plifier b)' 
means of a 25 : 1 transfc>nncr, but O\\ ing to tl1e Jo,v 
current carrying capacity <.>f the latter. only t an1p. 
\Vas available for the arc. )ro \·"is ual modulation 
\vas noticed, but of C<)u r se tl1e sound \\as clcarl\" 
at1dible. · 

Antenna Group. 
G201>, c;.roup i\Ianager. 

Last n1onth f describe<l a Sj"Stern \\·l1icl\ \\'Orked 
on several bancl~. Lul un.fc>rtunatcl\ tl1e dimc11sion. 
~vcrc sucl1 tl1al not n:tanv of us ha.vc the nece:s:sarv 

• * 

• 

• J.-------1 
If> 
4 

000.t~ 

F1~3. 

~11acc to arcomn1odale it. The one I an1 about to 
<lesrribe i ~ a currcn t-fecl af t"a1r ,_,·hi ch v.·ill also \-\·ork 
on 80, 40, 20 ancl 1 ()metre" There i!'\ also a \ '<>ltage­
fed ed1lio11, bi1t I muc:J1 prerer the c urrent-fed one 
a~ one ca11 i11serl tl1cr1110-cou1)lecl n1n rr1eter8 and 
acturi lly see \vh at is ll apr>en ing. Besides this, most 
of Lt~ like to see n neeclle n1ovc nlaje tically to t l1e 
other encl of L11c :scale . I have not ,-ct erected tl1is 
particular ont-> at n1~· O\\·n ~tation.- but have l1ad 
experience , .. ·1tl1 it at G2C~\\"~. an<l \vhilc one ca11not 
expect it to l>e ultra~efl1cient on all bands, it l.t: r­
tainlv ,,·orked ''ell. . 

l•'igure 3 <~xplains itself, OUl uncler Ct'Ttain circum-
stances it tna}"' be nccc~sar)· lo make the t\\.o top 
pieces a fe\\' 1nche lc)ngcr. 'l'be Iee<lers mt1st he 
45ft., ~nd if it is found that space docs not allo"r 
of these co1ni11g ~traigl1t ancl tigl1l i11lo the station, 
ll1ev shoulcl l>c tied bacl<. and secured so that tl1c\t 
look like tt1e rigl1t-l1an(i portion of the letter I(. 

Co1ztil1t1ed tlf. foot of col. 2, ne.~t page. 

• 
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EMPIRE CALLS HEARD. 
Calls Heard Lists will, in future, contain only British Empire calls (includlng 
Great Britain) and those of British ships at sea and British Expeditions. 

BEllS25, .rlclQJ1, 13,,itisli .·1rabia, dt!ri·nq J1lay. 
14 M.C. : ci7c. ciSrl, g2ay, g2h~-, g2cj, g2cx, 

g2c1h, g2gf. g2gn1, g2j u~ g2ol, g2op. g2o'', g2pa, 
g2rg, g2r,,., g2nn, g2ux. g2vz. g2v:v, g2z1)i g2z\\~, 
g5l><l, g51>j. g5clcl, g5la, g5n1l., g511i 1 g5pj, g5ll'", 
g5u~~. g5\cvf, g5yk, g6clh. g6fo, g6fx, g6gd, g6gg, 
g6hp, gGil, g{'m·n, g6nf. g6l} b, g6rg, g6rp. gnt\\', 
g6sp. gf'un, g{)t1s, g6vp, g6v~·n, go\\·~·, g6:xj, g6xn, 
g6}·k, g6~·1, sulaa, sulaq. ~ulcl1, itc ldr, ' 'o2gp, 
i.rp21)a, vq3msrt. ~rq4crf, vs6ae. ,·s7gt, vu2all, vu2cs, 
)"i lcd, )-ilr1n, ):-i6l1t, zcls. zt6jm. 

* * 
]. R . it,•it(v . • GSTV(.). 

. Site? to J:>erim, _\ilav 5-9 - 14 :\1.C. : g2bi, g2b)·, 
() 2 . '> ? <) - b· - 1 - b g_ma, g 01, g .... pa, g ... xu, g-zp, g:> J, g~111 , g~v , 

gon1n, gBnf, g6rg, g6sc. g6,·p, g6\vn, g6~·l. l)~Yi1;i 
to Socolra, "11ay 10. 12. 1-t ~-I.C. : g2ao, g2by, 
g2op1 g2o'A', g2ra, g2n.·. g2\""P, g2,·z, g2,vq, g5bcl, 
g5bj. g5cl(l, giScll.1) g5l\\·, g5c1f, g5 ;-. g5v·m. gf)bb, 
g6l>s, g6bt, goblJ, g<'cl, g6co, g6clh, g6gs, g6ot, 
g6pyt, g6qh, gC'irh, g()uj, g6ut. g(1'"1'· gE1,vt. g6xn, 
g6~ k, g6~·1, g6z~. Socotra to l-1e>ta11g, _1J a.v 12-22 .-

New Members. 
CoR .. OltATns--GtmAT t3ttrT \ts. 

(;. C. T1·R~1~K {G~lr1), Caustor. l{ood. Craub1ook. Kc'nl. 
1~. S. ~117.1:.N (9 . .-\J)( 1, 28, Bn1nct l<.ti.tu.. J{ruige,,·al('r R''a<l. ll 1:,;tol. 
S. J. ).!UL\·\~ (8RS50:l}. 2-1:!, l .. t!ith \\~illk, uith. otland. 
L. (. f{i, ono~ lBRS56oj, 3l, ~lctlhurs.t }{o.1d, RO\\", r .. 3. 
'i. too~Nl£1.L (Hl~S~O.J}. :! 11 \\"oodbin(· ·rerrac1~, Dlyth. ~orthu1nber­

la1 <l. 
T. C. Cr \RK {DRS.".,05). 135, \Vr-:J\\'~d l<o1d. S. Chingford. J;- . i. 
E. Hr..1-1 l!'C.TO!\ <Bl{:~t.UH. Huti..ht.: !) Hc•1l"", c,ar•1Jn-<'n~th&::-\\·01ds, 

ne:).I" Drirtu·kl. irork:;. 
\i\". H. Sr\_'tos {Bl{S5f'i7}. 31, Broad Strt•·t, fl:inlcy. N .• tafI~. 
I{. I•. l~OO\t£S fill{S;•ti-8), 11. ~U~tt)" Clu~c \\rickha1n RC\ad. 

Sbi1 lev, Croydon. 
\\T. {~. l'Yr<n \Dl{S:)Ul)), 11 Kt.::sv.·il'}(/ ' Bn1n;;\\'ick Ro3dJ Kin~ton 

Hill, Surrey. 
ColU'ORATt $-DoMr~ro~ A=-'V l;OREIC'ix. 

\VER~ER ~tnui::RLR f l I l-i9~). Untoun.trasse 11, St. <~allt·u. Switz~r-
laud . 

L. ,\LQN~ (l>.-\OF\, _..\al~ter'\~<'g flttD. Eindho\ en. Hollancl. 
C. S. TAYLOR {'l t::!Ji\'). Stl\\U\C.ku. ~ova SL'otin. (·~uH1da. 
(,. 1\. A "''COCK (\ ·1,21\ 1\) ,. · o Canachan Cclanl~. Ltd., Dru1nn1ond­

vllle PQ. Canada. 
:\ . 1=. ~r. PAYSR (\t'K3PI1~ 1 •• S<:ok;bttrnj'' .. ft.orak Road, 1oorak, 

~tclboutnl. Al.15traha. 
E. L. ~1sstl'i (Vl{'1XN1~ Conda1h1n{· Street, l)alhy, Ou•'lnsland, 

J\ uslraJi,1. 
fl. ~lU.L' (Yl 1 l{~O. R .. \ .F \V.1,. Stntion. Sul:titnnnia. 
C. \.V. ~toRRl~o:s (.lL~DH 1 , 2i, ~tonro Sttc t~ :i..3toun. \Vcllington, 

-;\ .z. 
\\". )f. GPR~rv (IlERSn ), Uarcla)s tianK (J). C. S:: 0.). Burutu, 

S. ~igena. 
F. R. ~L Rost:RTsos: {BERSuUh Rorna E~1atf", J• lcbu, ~1..:gri 

s~n1bilan, I~. :r.l.S. 
] . \\' , D. TfkO~t.<O\ t . (IlER 70}. 1 i, Ba u Rna<l, Kual<J. Lumpur, 

F.~l .S. 
r'. ll. S~tAR'J. (BJ .. 1{571}, Sapt-ltt, ~i~t'!ria, \\. \.frica. 

Stray. 
i\ Ir. H. Fr"on1<.Ln, of 121 . l~ings,~;a) .. , ,~·.c. 2, l1a:; 

been apl1ointe<.I to recei\re anltual sub. cription~ for 
certain Americar1 ra{lio public:itiorts (fo r lis t, see 
Exchange- and )[a r t colt1mns), etncl '\Ve trust that 
this facilin· \\ill be of \1se to thost:: of ot1 r n1em'hers 
\VhO arC1 Or \VhO a 1ltiCipatc being~ Sttb~c ri\)ers to 
these periodicals. 

14 ~l.C. : Nil. 7 )f.C_ : g2bm, g2q b, g2t1v, g2ts, 
gSfa, g5fc. g6bs, g6ot, g6qa, gGly, g6\.vy. Socotra 
lo Sr1 ei, jit1le 10· 14. - 14 1\1.C.: g2ay, g2cj, g2clz, 
g2fn, g2gf, g2gmf g2ma, g2pa. g2rv, g2tk> g2yc1, 
g5l)cl, g5bj~ g5mt1, 1Ji5nj, g5J)l, g5sr. g5vl, g5vm, 
g5' g, g6<1t, g6rb, g6vp. g6'-'vy, g6xqJ g6)'k. 7 .i\1.C. : 
g2bm, g2gm. g2kb. g2ll b, g2c1l1, g2\•z, gSaz, gSok, 
g6kp, g6y«I_, g6zr. 

* * 
G. B. lf,·1l{i, 8ERS59, at Caira. 

2 9b. ?f ? - ·1 -. g ao. g .. i, g_ n, s-gm, g~ >J, go a, 
. gS,,l, g~vn1, g6dp., g6fo. g6lk, g61110, 
g6t1 b, g6rb. g6vv·t . 

• * * 

g5111l. g51Jl, 
g6no, g6or. 

B_v G6i'L, n1iss B. 0UJt1l., Felton, ~\ortltl/,,}'1bt!Yla11d, 
~11a_v. I 9~l1, 14 .il.C. ba .. >td.-fn2c, su laa, su la<1, 
sulch, v l vl1, v·clab .. ve l br. vclb"·· vcldm. ve l clr, 
vc2al. ,·e2ar, \:c2bbj ve21>o, \•c2ca. ve3bf, ''e3bm, 
vc3da, ve3<lf, ve-lbq, ve5a,,·, 1/0\, a n, \•o8k, vo8n1c, 
vc>8z, vs()a.e. vs7gt, vu2a11. }'i l c<l, vi 1 r 111, yi6l1 t, 
xyi6kr, zcls, .zc6jm, ap6jm. 

JJ1.13.E. c~·ertifica!es . 
Certifieat<~s ha ,.e l1t .. en i$st1~cl t.o : 

v"1~31'P - J\ . E. 1£. l'.)ay·nt;, V1(3\\7J ... - J. cl~ Cure. 
-

Contact B ureau N otes-CO>tfiJitted .f1'01>z prcl•-ioz.ts 
pa"t,;. 

The natt1ral fr~t uency is abt>t1 t 7 l \ ·l .C , and parallt·l 
tt1 ntng is usl.!d on 3 5 ::\[. C., 7 \I. C.. ancl 28 i\1. C .. 
\\·l1ilc s~nes tuning i~ u sed on 1-1 :\I.C. i\ctuall}~, 
\vl1at is ll~ppening i" tl1at on 3.5 :\l ,C it becomes a 
half-,,·ave aerial \\"ith all bt1t the two top pieces 
folde{1 back on itself. For tl1is rc-a~'On \VC get higl1 
reaclings ao(l a ce rtain amot1nt of ca ncellatjon, but 
nevt-.rLl1el~·ss it \\'Or ks. and 'v\·ork-., \v-ell on tl1is band. 
011 7 :\[.(" .. \\'hie 11 is its !unda111ental frequency, it is 
tl~c ordinc'lr\~ curre1lt fccll \•thilc on 14 :VI.C. it 1.>ccomcs 

• 
t ,,.o vollagc-Iecl liertz operated <>n its secor1d 11ar-
monir. and on 28 i\1.C. it is still two vol tage-fe<l 
1-l ertz operated on its fourLll 11armonic 

I 11ave been asked \Vhe:tt is the best to use on 
1.7 )1.C. Oh\~ic,usly· tl1e abo\·e "'ill not 'vork. antl 
for this band I am at first inclined to say-anything; 
or perhaps I sll<>Ul{l lllore accurately say-whatever 
is n1ost convenient to J.)Ut up. I h~tve very little.~ 
experience on tt1is ba11<l, a11d I an1 sure that tl1ose 
intC'restecl could not do better tl1a.n get into tot1cl1 
\\ itl1 (;5l :\t. 
~ext month I hope to deal \vitl1 an efficient 

1natcl1~d -i1n1>rdancc ·feed tiystem \vitl1 which I and 
se,·eral others have had most excellent results. 

Stray. 
\Ir. :\.. . r~. l\larven, C>f 12J .J\lfred Road, Bur\VOOdJ 

E.1~~. \~ictoria, Ai.1stralia. \vrites to s:i.y that he 
'voul<l likc- tu G(Jrrcspond \Vith a111ateurs bct,vcen the 
ages of J 7 and 28 in E11glar1d an<l other parts of 
the \V()rl<I. 
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Empire News. 

B.E.R.U. Representatives . 
.tlt1stra!it1.- I-I . I<. Carter ( \-1~211 ("), \ ·etrrar11a11 

Korth. ~)u i rin(l i, ~ .S. \\". 
H. ri ·. I >tdlt's , .13<1htli'1Cl;:), H tr1Jlttrlt1, anti l1r1f1,/1 

Czt1a11a.-H . 1~ . Trasler, Xo. 2 \Jc~". l 'oint · 
i\ l'icrrc, T r intclarl . H.\\-.1 . 

Ca1zada . C. J. l)<t\\es (\ .. E2RHl ... \lain . trect. St. 
Ar1ne cle Belle,·u(\ Quebec. 

Cev/011 CL11tl South luclia.- G. ll. Jolliffe ( \-~7<;j ), 
I•rocester Estate, Gov·inna, l 'e\•lt>n. 

l:..!JJ'PI ancl ~'5itclan.- l l . :Vlohrstaclt <~ l r I .!\Q), >-<> 1 
( ' o. I ~g)"F>t Sig11als , J>oJ }·gon. ( 'a iru. 

lion,!! /{011#.-P. J O'Brie11 t \"St~:\. E) , 12, J(C'nt l~oa<I , 
l(o,, loon ·ro1lg. Il<>ng l{ong. 

Iraq. H . \\'. rlaml>lin (\" 16lt"J'), \\"i rele~s St:ctio11, 
f{ .. \ . I "., Shriibah, J~asra, Ira<.1. 

]Yi$lt l--4 i't£ s·tate. ('ol ~f . j . ( '. l)e11n is (1·:121{), 
r'orlgrani te. Haltingla ·s, Co. \'"icklo\\ . 

BRITISH ARABIA. 
B\· BERS25t 1\o. S (B) 'QD . . l~ .. \ . (7 ... .\<le1l . 

Conditions }1 ave bee11 getting g rad uallv \Vt>rsc 
of late, and altl1ougl1 four hours of steacl)'" li5t.ening 
h as l>een put in each (1a~r, results ha,te bec11 ciis­
appointing. The hcst li111es f<)r listening have been 
fron1 1700- 2300 <.~. I .T. \trith a peak frc)m 1800 
2000 G."\1.-r. ,\ peculiar echo effect ha~ bee11 
noticed o n 1nany statit)ns reccntl}'· a J)h.e11o n1cnon 
that h as nc)t been experienced befor ", and it \\'Oul<l 
b e iutere::s ting to knt)\V ''hat 11as ca.u~c<l this. 

AUSTRALI A. 
13'" \ ' K2HC. 

(Via \ " 1{5HG ancl \ p 1~6C H. ZI ~3 ~ <J a 11d ZL3.\ I{). 
Tl1ere is nothing to report <>n 28 ~r .C . ; se,·eral are 

still operating but ,,·itl1out success. The 14 :\l .(". 
band is \'er\· dead, onlv the \\" ta t io ns, a ncl an 

~ -
occasional J are heard Conditions are "·en· f'rratic, 
but $Orn e good QSC)',.. ha,,,~e bee11 ntaclc on freak 
days. Our old reliable 7 ~I . C. band is falling off 
rapidlyT, v ery little good DX, and tl1er1 <>nly· fron1 \'f\.' . 
and ]..>acific statio11s. ..~ctivitv 0 11 3.5 :\'l.C'. is 

• 
increasing ~ goo<] contacts are held locall~· ancl ,\·ith 

• C\V Zealand. C onsidcri ng lhe p rese11t financial 
difficulties the divi~io11al couricils a nd secretaries 
are t o be commended on their excellent \\'Ork, and 
present \V.l.A. ffil'mbcrship totals 700; tl1c traffic 
cha nnels a re doitlg excellent '\\'Ori<, but O\\ ing l e> 
adversf conditions tl1e Lit1k s tations \Vill hav·e a 
ha rd job for the next fev.- months. 

CEYLON. 
lly \ r 7GJ . 

1.'l1e onl)~ report received is from \ .S7G1", a cr>m­
parativel)~ nevi men1l)er to our trans111itling squa<l, 
and one \\•ho is doing excellent \\·ork under n10 t 
difficult circums tances. ~Ir. G. JI . Todd is situ-

J(e. >IVll, c-ga11do l tUd Tt111.t.:a>1.vika. 1-f. \\ ("ox 
(\ (]4C'J{1:). Bl>X 572 ~ airol)t, I\:cn~.;a 

J1fola_va. (;.. \\' . • a lt (\ 'S2 l .. '). Glenn1aric Esta te. 
Ba tu ]'ig<t, Scla11gor , ;.\la la)' State . 

\"t ioj:o1 ,>1cfla11tl. R,.,.. \\~. l>. Sto~-1 's (\ "08)1l' . 
)] ou 11t Casl1~l I Ic>r11e, St. J oll11 's Ea!it 

_\·t~;;,1 Z t:a!antl. - D . \\T. T~t1cl1a11an (.7.1 .. 3A L{), 74, 
\\'illis StrcPt, r\ sh lJnrto11: a r1cl C \\ '. llarton 
(Zlj~lC f>) , 69, 1 Iackll1ornc Road, Casl1n1ere 
l-1 ills, Cl1 ri s t<.;11 u re h. 

.\ "tgPria - Capt.(; c;. \\.jlniot (FX2C), 1st llattalio11 
'):igeria J{egi11lcnt, Za1;a, ~igc-ria. 

.Sout/1 .--1 /11ra. - \\ '. 11. l lect tl1cote (ZT6X), 3 . .. 1 0rt.f1 
. \' e11ue, 13ezuidcnhc>u t \ a l) t.:}', J ol1an nc!'\burg. 

Soztth l?Jlo<fe,1a.- :. I.£n11) tage (ZEIJC~) . Sal<.:on1be, 
11lun1trcc, Southern Rl1o(lesia. 

atec.l ,,·ell in tile 11cart of tl1c jl1ngle t <) the 11orth of 
the isla11cl, an(l rr1Jo rts tll<tt conditions on ll1c 7 '.\l .C. 
ba11<l t11i~ n10 11tll ha ,~e been consistently bacl O\\ ing 
to 11ea ,~)- QR~ . 

,-~"7C~j 11as <l<lil~ practically notl1ing t}1is m onth_ 
due t<) n, ·crpo,, ering QR!\ or1 h<>th the 7 and 14 )l.C. 
bands. ("ondili<>ns cluring tl1c inter tl'lonsoon 
period~ a rc- generally very l>acl for J) X \\.'urking. 

IRAQ. 
Bv XY16l{ll (v·ia G5RQ). 

l-ntil June 6 X\'"I6 1(ll \\'as QR1' , but rec('ptio11 
\\ as carriecl l) n . (onditio11s ha\PC been unst'ttled 
\\ith bad fading he re in :\orth-east lra(1 frorl1 0-tOO 
t(> 1600 G.~1 .~r . 7 at1d 14 )l.C. bands arc c1 uie t a 11d 
there lta \'e l>cc11 n t> inter \" l <JSO's la tel)' as s l<ip 
sets i11 earl\·. \"! LCD is at ·ularmania and is 

• 
acti\•e. hut no other \·r·s lla \t·c been hearcl here. 
\\'X condition· ,-erv bacl. l)c>e!S anv·bodv kno"'. th E> 
QR:\'~ t'>f ):11 L{:\l a ncl "\'16 . .\G ? ~ 

IRISH FREE STATE. 
Bv ET2B. 

1 n spite of tlle allcgccl S\1m1ner ,,·eathcr \Vll1cl1 \Ve 

a rc experie1lcing t11C'rc ~ccn1s to be a slurnp i11 the 
acti,·it)' of J ~ I static>ns. a11ct I ha,~e only recei\t·ecl 
reports from EI7C a nd J~ T7D this n1ontl1. Con ­
ditions on both 1.75 a11<l 3 .5 ~1.C. are a lu1c>st hope­
less at present <>n account o f Q RK, but 7 ~.y .C. is 
abclut n ormal for tl1e time of year \.vith a fade-out 
of G . a rid all \\·c~tcm l~uropc at about 2300 (i .)I.T .. 
after \vhich some . ..\merican stations begin to com e 
in. 1-! :\I.(" . ha~ deteriorated. the afternoons being 
l'racticall~~ " dl'ad." .\ fter dark, l1 0 \vcvcr, a good 
man)· , \ .. and , .. \n1erican stations com e in fairly 
\\'ell, althougl1, fr<)nl th~ al>sence of serio us QR~l o n 
thi~ band~ it \\ ()Ul<.1 secrn tl1<1 t these are c hietl v 
,, big Dt>i:>c~ .• a nd tl1at (.21lP 11as little rha ncc at 
pTC$Cflt. 
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Ask your 
dealer to 
demonstrate 

THE T. & I~. B . LLETIN. 

\"\.ufa U nits a nd Loudspeakers have gained an 
excelle11t r e p11tation by sheer quality of reproduc­
tion , workmansl1ip and appearance. 

Your dealer will be pleased to demonstrate any 
\\ ufa Cabinet Speaker or Unit . It means perfect 
satisfaction for you and a sale to him ! 

THE WUFA 

"UNIVERSAL" 
CHASSIS. 

1'ak..:' cclll\' unit - C:i\'1•.:. 
c>n< r "-Uh ch~ Iii·. 'T. 
="l• 1nctal p~1rt~ to ' .. u t. 

re:::-:ouanc ... . \c urat<•ly 
<.h• .... igncd t;; 111. CA.llh 

hauclle:> all fr quell ·1c' 

~-it·<.:lly. f{1git Iv llu1Jt 
tbrous.;hc)nt. E,1.; 1J y 
u1c>unt~d in 'll~Y cuhiu l 

o r to ha f f ~ c. 12/6 
l 1r11 i: 

WUFA 60 POLE 

UNIT WITH CHASSIS. 

Tiv11 c 01111J111.ttion \\'hich 
ha' rcce1,·ed ~uch re· 
111.\rk. hie p .. ti :>e rr<'11n all 
'('Clin1 l> ot tht! Prl'' .u1d 
pub Ii ". C Ci n be 1n.lf.1•lH <l 
to the.: output ( f po\\'t'r . 
..;i1p1 r: JJ<)\\'tr or }l ·111.•_xll 
' 11\· .... b\• r ~h~tan<c-
utUc•(li~'Cl. · l l~l11dl~" hug · 

\ ·uhUllt: \YllhQUl lr ~. 
I '\frt•tn~1\' "·n -i li\ \. ti 
~,-,.11 '"~a k -..1g-
1H1l . 
Pric · <:u1npl1•te 

(i(J~11~>lc uni L 

on y 

40/-
27/6 

Wufa Cabinet Speakers • 
.. \ C:l,i11tt pcake>r of attratti,·e 
1h<.)dl rr de~n;~n '' ldch i' full\ <1n.1Iiti1 <l 
to t.1kt 1 l-:. pl,tc • in nnv horHl!. E,.._< <'I­
I ·n • '<ilUmtl and rcJ>roduc uun i5= gt'< n 
hy th {,un,,u~ \\ ufa 'i0·1')(llt• l"nit. 
\\ilh \ htc l it i!S fi~t ,~d. Pulic:hecl 
"cllnnt c.il iu t. Ge lc l 75/ 
' I in~,.J f rt l. \ o 7.l. l'n.-:c • 

'f 1 purit' ot reproduc:tiuu and 
,1ru,ue le '-1gn o t tins \\'ttfa .. •npcal' 
tn all \vho require a giXKl '::IP:t' lk~·r (ll a 
1110 t 1 J~' nabl price. J·itt d '' ith 
\\ ufa HCI pol• l-nit. ..\rti-.tic i ,Ji,lH.d 
,,. a I 11 u t l,; ~ b i n 1"> t. 50 

\ o. j(). l'ric~ f • 

Ask your 
dealer to 

demonstrate 

M. LICHTENBERG, 4, GT. QUEEN ST., KINGSWAY, LONDON, W.C.2 
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QRA Section. 
~Ianager : ~1. V\ ... I 'ILP t-:L (GGPP) 

Tl1ree co11 n tries, tl1e prefixes of \vl1icl1 \vcrc.; not 
changed from tl1e old I . . R . LT inter1ncdiales, l1a,,.c 
DO\\' con1e in to lint• v. i tl1 the \ \-ash ington r<'gula tt<>ns. 
"'fhey C1re Kigcr1a (I:-:-\ ) no'v ZD. l>alestinc {.\I>) nO\.\~ 
ZC, and J an-ia ica (); J) no\v \ : p. 

New QRA's. 
G2CJ. S. "].O\VNSl!.-ND. 115~ l~arll1an1 l{oad, Xor­

'"·icl1. 
G20D E. J. SI~t \fON'Ds, J3a.rcla:··~ Ba11k l Iousc, 

,A\scot, Berk:; 
G2WI{_- \\' . . .\ . [I .c\ Yf.:s. " i\Jo\ .. allon, ., 96, Crc cent 

"' l~oacl, T~ eacling, Berks 
G2\.VI ... - A . J. \~·1Lsox, 35, Langsicle Road, (;ovan­

bill, Glasgo\'. 
G5GD.- I). c;. .\INSBt:RY, J~isl1ampton, near 

l)ershore, \ Vorcs. 
G15GV.- \ \ ' GR,\Il.A\t, 5, Ratcliffe Street, B ·lfast:. 
c;sIG.-G. 0 . l(oLt .. IE~, BerrylO'.lO\VC, 131ac1<hall. 

::\l icl lotllian, Sc_otla 11d . 

G5 j1'.-l~ . 11. l·~ARI{J ~GTO!I.. 15, \\'c~t Street, 
Sittingbourne, l~er1 t . 

GSIJC.-IJ. C OOPF R, I 30, \\'al ton Road, Ea t 
l\1olesey. Surrc1·. 

GSI{S -E. \\~ . 1~ .. ,,,.Lr~G~, 20, H<·dgc\\·ay. Onslo,-.· 
Village, Guild ford, S\trrt:!}-

G5VS.-V. ~\ St\IS, 29, Ro hford A ,·cnuc, \\-e5t­
cl1fi-on Sea. Essex 

G6FI\ .-S. ..\. rRENCH, re \'alctta. " \ln\\·1ckl1ill 
f{oad, Liberton, ~litllothia n, Scotlancl. 

C'"6GG. G. GoL01xc,, 5, 1,'.,lm Cottage. , Elm f<oa<l. 
Sl1ocbl1r~-nc-ss, Essex . 

• 

G6SI L. S. I Hl>BSON, Intake Dairy, L~ice ler 
/ \ \:enu<.', l)onci'lster. 

2AI-:IB. f.> . \T1\R1\'EY, Rev~ rle)·, 1Jpper rlalc, l·"'am­
ha 01, Surrc}-. 

2AOZ.-l >. J{. So1..01;;R, 35, 1'orrington c.;arder1s, 
T.,onclon I .:\ .11 . 

2BJD.-F. ~I. ('.\I~E. 75, \ \ '"arren [)ri\'e, \\'allase~;. 
Che.~l1ire. 

213~L~ -I~. \\ ILLI .'\~ts, 14, \\.al l Stret?t, El)b\v \ale, 
i\Ion. 

·r11c follo\vi11g nre <.ancc1Jecl: 2.-\CJ{, 2 .. \L;T. 
Ex l"Tl 13L' · acfdrt-ss in Brazil \\.·a, g1,·en erro­

neously i11 the j anuar}· "BvLL." It. ~houlcl ha\•e 
read (' J. :\ltT~troRn, c o Tlle \ \ "c:,,t e rn TclcgrclJ>ll 
Con1pa11)'. J •ortalPza~ Ceara, Brazil. 

QSL Section. 
The s11mmer 5lump in radio acti\•ity cloes no l 

scc.m lo ha\1e affected the Q 1 .. section to an~· gr~a l 
extent a11d the fI.Q. staff ar<.' still battling \\·ith 
thousCl ndc; of card~ ,,·eekl~·, n ltl1ough tl1c taft i" 
dc1)lctcd l>y l1olitla)·s. 

Tl1cre l1a \'(' l)ct.:n se,·cra 1 moans la tel ,~ f ron1 .. 
trans111itters rcgardi11g the ,·er~· J)OOr return tl1a.t 
they get for their car(ls. 'f'he \\'hole sul>je "C l1as 
been threshed out n1orc than once in tl1csc colun1n:;.., 
and it sccn1s tl1at the onl)· tl1ing that ca 11 be don 
is to ask C\" "ry lransmitt~r to plav t11c gam' and 
send a card to e\'<.'f\t 1nan \vl10 sends one to hin1. .. 
even if he <l<>es not care for carcls st1fficien tly to 
send C>llC on l1is O\\' ll initiati,rc ror C\rery QSO. 

English County Representation. 

11· accordanct> with the decision mack recently 
bv Council a nomination form is appendccl f<.)r 
th<.> use of home me111 l)crs of tl1e Societ:y· desirous 

of nc_)n1 i nating pcrs<.>ns \\.'tth in their cottnty t o ser\re 
as Count}· Rcpreseutati\'e fc)r tl1c year 1931-1932. 

~Ominati(.)flS tna\~ be n1ade b\1 any COrf)Ofate 
nlember \\'hC> \\as "resident in an English county 
on Jt1ly 15, 193 1, but suc11 no111ination sl1all c>nly 
l)c made on l)ehalf of a person liv•ing in the cot111ty 
in \\?hich the non1in~e is resident on tlie above <late. 

Nomination forms must be returned to Head­
quarters not later than July 25, 1931. 

For tile purp<>scs of rcpre entation l ... onclon \\'ill 
be divided as at present into four areas. "~iz., ~orth. 
'ou th, East and \\ est. fhe po~ta l ad{lr~ss sl1all 

decille into \\·hic l1 <listr1ct a Lo11don men1ber shall 
be located. ] ' It(• C<>untv of ).lidcllesex. shall l>e 
considered as llcing \,:ithiu the \Vest l#on<lon 
district. 

·o:\111\ . ..\'l'ION 1:0R~·[. 
E~GLISH Cou~Tlr: · l{RPRESENTATlON, 

193 1-1932. 

1'o the J-lon. Secretary, 
l{.S.G.B . 

53, Victoria Street 
( .. ondon, s.,\·.1. 

l "vish to nominate ........... . .... . ..................... . 
... . " ......................... ..... ' ........... ...... ' ................ . 
of . . . . ... . ..... . ............................. . .. ..- . .. .................. . 

• • • ••• t t •• •• • • t ••• t • •• • • • •••••• t ••••• • • • ••• • •• • • • • • • •• •• •••••• I ••••• 

.. ..................... ............ ............. .................. .... 
Call Sign .. . ...... . .. a~ l{eprcscntativ'-' for t11e Cot1nty 
of .................................... for the vear com-

• 
mencing September 25. 1931 . 

l ha\~c a-;ccrta ined that 11e is \-.·illing to ser\·e 
under the conditions as laicl do\Vn in tl1e T . & I{ . 
Bt;LLETt~ for J tane, 1931 (Pages 351 and 352). 

·igned .............. . ............ . .. . ......... ... ....... . .. . . 
.\d{lres·= ~ . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . 
('all "'~ign · · ············ · ····· ···········-················ 

NOTE.- Thls nomination form must reach Head-
quarters not later than July 25, 1931. 

E LECTION OF COUNTR Y REPRESENTATIVE. 
1·hc 11c>minH.t1on of l{c1)resentatives for S<:otland, 

l\orthcrn lrcla11<l and \\"ale> 1nust be r11a<le on the 
attacl1e<l fom1 and must reach lleadquarters nc)t 
later than July 25, 1931. ·r11e clauses governing 
st1cl1 nomination sl1all ht" .-.imilar to those co,·er1ng 
the Engli~l1 Cc>unt)· R e1>resc ntati,·es 

COl-XT ({\~ llEI>R I~SEx·r . .\·r1 VES. 
Tl1e H()n. Secretar~..-. 

R.S.G.B., 
53. Vicl <>ria Str"ct, Lonclon. S.\IV.l. 

I \\1sl1 l<..> r101ninatt ... ........ . .......... . .............. .... . 
... ..... ............................... ............. ... .................. 
Of

. 
• ............................ .. . f . ..... ............ . . ............ . 

. .. ......... ....................................................... . 

.. . ..... . ......... . ........... .. .... '" ..... . ................ f •••••••••• 

Call Sign .................. a~ Reprcsentati\·c of ..... :··· 
.. . .. . ........... . ............ fc)r tl1e year co111111enc1ng 
Septeml)er 25. 19:~1 I ha,·e a::;certairlccl that he 
is willing to cr\·c if clcctetl.. 

Signed .. . ... . ........ . . ... .. ... ..... · . · · · · · · · .. · · · · · · · · · · · · 
~\ddres:5: ... .... ............ ................... -.. ·-····· · 
Ca 11 Sign .................... . ......... . .... · · · · · · · · · · 9; • • 
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AT SA<Rlfl<E PRl<EI 
Readers of the '' T. & R. Bulletin '' are 
having the first chance of securing 
each and every article mentioned in 
this advertisement. We are not adver­
tising in any other publication until 
you have had an opportunity of saying 
which items you are interested in. 

Read the list carefully, send us a letter 
or post,.card stating the goods you will 
purchase if the price is right, and we 
will quote you by return of post 
without placing you under the slightest 
obligation. 

MARVELLOUS VALUE 
Elegant and well designed 

RADIOdRAM CABINETS 
From £5. Cost over £30 

LOUDSPEAKER CABINETi 
From 30/ -. Cost over 100/ -

More Bargains that will appeal 
to many! 

MOVING COIL SPEAKERS. 10" Cones. Epoch 
and other makes. 

TRANSFORMERS. 670-0-670. 300 m 'amps. 
3 .. 0 - 3 Fil. 
375-0 .... 375 for Rectifiers. 
P. 100110 - 220 Volts. 

TRANSFORTvtER LINK. 110 220. 500 Watts . 
EXPONENTIAL HORN and M/C Unit for same. 
ROTARY CO VERTER. CHOKES. CONDENS­
ERS. ELECTRIC CRAMO MOTORS (Universal). 
TRAN SM ISSI ON GEAR. Generator 2.500 volts. 
1 K,~. Coupled 110 volt Motor and Bedplate. 
INSTRUME TS. Note Oscillator~ Calvos, Meters, 
Resistances and many other gadgets of special interest 
to radio enthusiasts. 

This Radiogra111 Cabinet 
is made from selected and fully 
seasoned walnut. 
Ample room for Gramo and Radio. 
Double hinged lid allows Radio to 
be operated without disclosing Gramo~ 
phone section. 

Overall M easuremenf s : 
Height 47". Depth 22! ". Width 29!". 
Inside Measurements for Radio: 
}-/eight 30n ~ Depth 20!". Width 25!". 

EVERY LINE ADVERTISED MAY BE IN­
SPECTED AT ADDRESS GIVEN BELOW 

Tel~phone : Ul;//esden 0507. 
Nearest Stations: JVorth Acton and Willesden. 

25 
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~bt Jncorporateb l\abio ~ocittp of ~reat 1Jjritain. 
Headquarters Society :- BRITISH EMPIRE R ADIO UNION , 

53 , VICTORIA STREET, LONDON , S.\'\7.l. 

APPLICATION FORM. 
T l1c 1Ion. Secretary, 

"" 

' ir,-I beg t<J mal<.e e:tpplicatio11 to be enrolled a a member, and sl1all be ohliged if Jro11 ' vill 
st1bmit Ill)". 11an1e to )~our Council. I agree, if clectecl, to act and abicle b)r the Rtilcs c..>f tl1c 
Society a~ expre. sed i 11 it~ Article. of Ass<Jciati<)I1 a11d B3r-la\\ . . 

• 

igna ture ... . .. . ... .. ........... . ... .. .. . . ..... .. . . . ..... . 

Name i11 ft1ll (plecl ·e u~e Block Letters) .. .... . .. ... . . ..... .. .. .. . .. . .... . . . ........ .. . .. ........ . . .. .. . ...... . . . 

Add.res~ ( t<) v.rl1ich all co1111n t1nica tions ma)' be se11 t) .... . ...... . ....... . . .. ........ . .. .. ... . .. ... ... . . ... .. . . 

. al" at lOll It)"' . ... . ... . . . . ... ...... . ... . ........ . .......... . . . Age (if uncler 21) ...... . .......... .. ...... . . ..... . 

Call Sigi1 ........ . .. ..... ..... . . ... . ... ..... ~ . ........ . 
N OT~,.-~11 en1bers 11ot h.ai:iit,g Ca.It ~'>ig11s a1'e allotted B .R .S. (Britislt Receivi ,1g Statio1l) ."\71t.,1zbers, f£J/l'ich are iesed 

for ide11tiftcatior1 purposes only. 

P roposcd l)y ........... . . . ............... . Scc<>ndecl IJy . .. ............ .............. . . . .. . 
NoTES.-.4pplica12ts uho do '11ot knou1 a11y n1e111bcY >t1a_v accot1ipatzy lhei11 fo1nts b.,v Yejere,nces i1z. «•rifi·11g /J;' persorz.s 

to wlto'>>l- !lte.v are k11owtt. S1lcl1 peYsons sJiottld be Jz01~seholders, a>1d sholtl(l state profession. and length of 
acq1tai1:tla1zce w illl ap plica1zt. 
TJ1e Coit1'icil Yeserv~ the rig/it to 1·efzcse atzy application witlt<>z~t reaso1i. 

UNDERTAKING TO BE SIGNED BY APPLICANT. 
I, the undersigned~ agree that in the event of m1- election to n1embersl1ip of tl1e I~coRPORATED RADIO 

Soc1E TY OF GREAT BRITi\I~, I ,,~ill abide by a11d observe the Rules, Regulations a11d Articles of Association 
of the Societ)'', and lhat in the event of my resignation from the Societ)· gi\'en under my hancl in \vriting. 
I shall, after the payment of all arrea rs \\·l1ich n1a)' be due b)· me at that period, be free from this obligation. 
I further agr("e to of)scrve strictly tll.e tenns of any licence issuecl to iue by the responsible authorities to operate 
transmission or receiving apparatus. 

, , ... itne$S rn)' hand this .. ..... .......... . day of ....... .. .... . .. . . (slg>zed) ... . .... ... ..... .•. ... . .... . . •.. .. ... , ..... ... . .. . . .. . 

SUBSCRIPTION RATES. 
Corporate Members and Associate Members (T·own) . .. 
Corporate Members resident outside 25 miJe radius 

Charing Cross . . . . . . . . . . . . . . . . . . . .. 
Corporate Members reside11t outside British Isles . .. 
Non-Corporate Members- Associates . . . . . . . . . 

£1 1 

0 15 
0 12 
0 10 

0 per annum. 

0 
6 
0 

'' 
'' 
'' 

' ' 
' ' 
' ' 

Associate ~Ien1bers a rc not eligible to vote or receive in<lividual r1otices of tl1e Society. 
Certificates of \[c1nber ship and COJ)Y of the .:-\.rticlcs of Assc>Ciatio11 are i$Sued to all n1e111bers upot'l election 

N O E NTRAN CE FEE . 
A copy of the Articles of Association may· he inspected at the Ilcadquarters of the Society, 53, Victoria 

Street, I .. ondon, . \\ .. 1, b}· a1>1)licants upon rec1\1e~t. 

FoR OFFICE l •sE o~LY. 

Approved l)y .council .•........... .. .... .. ........ . ... . .......... . . .... . ... . .. Stlbscription due .. . . ~· ·· ····· ···· ····· ·· ·····••t•·· · 

• 
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Cor19espandence. 
T lie Editor does 1iot liold Jiirnself responsible for 

opi·nt<nis expressed by correspo1ide1zls. ./llt correspo11-
d~nce musi be acco11ipa,,.1ied by tlze Ul riter's 11ar11e a1td 
address, th014gJi tiot ?lt>cessarily for publ"icat,to>z.. 

To tlie Edit(tY of T. "t ll. Bur...J .ETIX. 

DE . .\R SIR,- As tl1e onl\'" t\VO members of the .., 

R.S.G.B. to attend t J1e D . ..-\ .S.D. Convention al 
J-Iamburg on :\la)· 22 to 26, '''c feel tha,t \Ve sllould 
record in tltc- DuLLt·~Tl!\ our «f>prccia tion <>I the 
n1anncr irl ,,~hicJ1 "\\Te ,,·ere e11tcrtai11ed bv all thos<~ 
·• ~lat11s " \villi "\vl10111 ,,.e carriecl on 111any pleasant 
co11versation in Englisl1, Gern1an, l ;- rencl1, ~lorst, 
and ·' Q '' code . 

There \vcre about 70 ntemb(-rs o[ l) . ..1\.$.J). 
present~ representing all parts of Germany, an<l 
from S\VC(lcn, Jt1goslavia. S\vit7.crland, l··ra11<..<', and 
~ustria . 

·r11c four <.la~{s Conve11tion progran1me con1bined 
business and pleasure in a c.lcligl1tful mann(·r. and 
¥.re \\'ere ver)· much impressed "vith tl1c enthusiasm 
shown b)· cv&r1·bo<l}·· 

Our most s incero thank and 73 .. s to D .... ~.S.D . 
'\ ~ () u rs faith f u l l \.", .. 

STA~T .. EY 1-I lCSON (G2R\l . 
BRlA.~ (' . ClIRlS'flA!' (G5X1)) . 

--- -
Earthquakes and Radio Signals. 

The Editor, T. & l{. BULLETIN. 
DF~AR S1R,- I ha\7 e fofl('"''"ed tliis sul,ject ut.1 ,,·ith 

some interest for a co11siclerable time no\v and a 1n in 
total agreement ,,; th tl1e section formed to tacklt­
ll1is problem that tl1cse disturb<inces ha,·e a very 
marked effect on raclio sig11nts. In fact, I 1\ ill go 
further and give it as my considered (Jpinion that. 
the effects on radio that ''"c ca.ll '' good days " are­
undou btocll)r due to some disturbance of the earth's 
surface i11 eitl1er a local or a remote part of the 
\.VOrld, ancl am of the opinic>n tl1at the cl1iei l)tlsiness 
of the Societ.y should be to tackle tl1e question of 
\vireless and tl1e effects of the elements on the 
signals transmitted by lhe stations of the Society. 
'fhose men1bers vvl10 take the troub1e after a 
particularly good night or tla)·'s "\vork to read the 
papers \vill invariably ftn<l that some,,·here a dis­
turbance of the earth's s11rface has occurred . 

Two instances that can be quoted of our own 
1 ocal disturbances a.re those of the )lancl1ester 
district and the all-Engl<t11d disturbance during lVlay. 
The first l was so1ne,,·hat unfortunate to miss, from 
a radio point of vie,v, being at that time some\\1l1ere 
close to l\{ancl1ester e1l roi1te for Aberdeen, but a 
talk I hacl ,,·itl1 GC'iIZ at Aber(lccn. confirmed the 
point tliat unusual concJitions hacl $Ct in during U1at 
night. 'l' h,e all-England found me at the key 1 and 
those ''"'ho \\·orkc-d their stations that night v:ill agree 
that conditions \\-"ere "\'er~; al)normal . Seldom have 
1 found QRJYI so fierce fron1 tl1e U .S .. ~. side, and I 
think that ,~~e sl1oulcl make a determined attempt to 
tackle ttie matter. l pers(>nallj· arn convincecl that 
the \vhole of t11e source of freak transmis ·ions rrtay 
be traced to this source. ..:\.s regards suggestions, 
I submit t11e follo,,·ing : 

(1) Every·· station of the Societ~T shoul<l trans1nit 
J1is Jc)cal '"·eather conditions dt1ring a test call 
for BRS and station jnformation, and ::;h()Uf<l 
give it on everjt QSO anc.l ask for sa1nc from 
ltis contact. 

-
(2) A special prefix .shoul<l l>c t1sed b)· the an1a tcur 

organi ·ation to denote ao unusual occurrence 
on radio, suth as :-

(a) Test <le G2U\' Z. Z~ Z. det1oting ~artl1-
q ualte conditions. 

(b) Test de G2U\' Cl Cl Cl conditions bad. 
C2 C2 C2 conditions fair . 
C3 C3 C3 conditions gc>ocl . 
C4 C4 C4 conditions very goocl . 

~This v:ould. of course, rl.!fcr to liste1Ling conclition ... 
only, not QI~N or (21{:\l . A statio11 suiiering fron1 
storm, flood or ea. rthq uake conditions coul'l signa I 
Z 1, Z2 or Z3, so that G2t;V, having an eartl1quake 
in tl1e 'ricioity, " fould signal : Test de G2lJ \T, Z3, 
Z3, C4, C4. 'fhat is, earthqual\e in vicinit~-. 
conditions goorl : bt1t I re<t 11)~ tl1ink it time that ''ye 
added a ~eparate code for urgency· tlta.t \voulcl 
enable us to ht:lp via radio other stations that might 
need tl1e stand-by of the Society. If a special call 
such as '' Z." espt!Cially if used se, .. eral times, 'va 
brought into use and a request rnacle that all 
amateur stations ''ere to cease transn1ission (except 
those in vicir1it)·). \VC should be reacly for at1)' 
possible ernergenc)· ; admittedl)'" this seems remote, 
but it 1Ua)' be of use one da~· . 

1n the mea.ntin1e tackle tl1at earthquake <lope. 
It's the goods. , .. ours, 

\\ . E. F. CORSHA~i (G2t;V). 

To the Editor of 1'. & I~. BULl~F.TIN. 

DE.AR SrR,-You will no clo11bt recollect tl1at a 
fc'v months ago I appealetl to members, through 
the 1.". & ll. Bt.,LLETIN, for subscriptions lo,,·ards a 
testimonial to be prc$entcd to G2~~I at the 1931 
C'onven tion. 

I regret to say tlta t the response to the appeal 
has not been as great as \.Vas anticipated, but feel 
that tl1is was due solelv to the fact. tl1a t the Cor1-
vontion was at that time many months ahead, 
and alll1ough members intended to fon:, .. ard sub­
scriptions at a later date, tho n1atter subsequentl}· 
escaped theiT meo1ory~ 

The ref ore, n1a y I ap1>~al once more to all n1em bers 
of our Societ)" \Vho appreciate \vhat our past 
!.,resident 11as done for us to fonva.rd their sub­
scriptions to me at the above address not later than 
September 5. 1931, so that. v;e can make tl1e gift 
an appropriate one ? 

Yours sincerely, 
~1 . \Al. PILPEL {G6PP). 

One Watt DX. 
At 22.30 G~::Vf.T. on l\1ay 25, \~t2CXC replied to a 

test call by GSVI~ on 14 l'\1.C. G5\TL 'vas receiving 
his signals at QSA5 R6 fairl}· steady on O-V-2, 
and \\Yas greatly surprised "''hen the 1\.merica n said 
that his input '\.vas only l "vatt. ,.A._ QSI., carcJ 
received subsequentl~.,- confirmed this, and gave 
details of tra11smittcr uscrl, \vhic11 v•as a 1~. 1->:I'.G. 
~mploying a '121\ valve '''it1t 200 volts on t]le plate 
feeding a Zepp aerial. \\"2CXC is a porta hle 
station O\vncd b)" A, D. Sn1itl11 junr., 17180, Dean 
Street, Brooklyn. N. , •. , an<l \.ve '":ish to offer him 
our 11eartiest congratt1lat1ons on accon1pJishing this 
splendid lo\v J)O\\vcr DX. ·\.\·e l1ope that l1e '~·ill 
let us knO\\T if he is successft1l i11 \.VOrking any other 
Europeans ,,·ith 1 'vatt. 
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NOTES & NEWS 
DISTRICT No. 2. 

FROM 
THE 

Repre~entative: T . \\rooococK (G60Cl), tt Santos, ~; 
8, c;cc>rge Street, Bridlington. 

There is little <>t note to report this montl1 apart 
from the fact tl1at G6XG and myself (G600) ,·isited 
the Nottinghan1 and District ConventionC"tte and 
had a Jolly· good time bc)th there and later -v·isiting 
tl1c V<triol1S ~tations and dra\ving a cornparison 
\\'j tl1 "Io. 2 District stations. \\'ill men1ber of 
N<). 2 District see tl1at more tise is macle of tl1~ 
3 .5 1\1 c·. band b\~ those lice11secl to use ~ame ! 

DJSTRICT No. 4. 
RPpresentati\1e : J. L1~Es (G210), 17, Trevose 

( ;a rdc:ns, Sl1cr,voocl ... uttingha m. 
"I~llc second ;tnnual convt"ntiox1ettc of _ • (>. 4 

11istrict \•tac; h~lcl in X ottingl1am 0 11 June 20, at 
'\\·h lcl1 32 11•embers a ttend ecl . Details appear e1sc­
\\ l1crc ir1 this issue of tl1e Rt-LLETl~. Lt is l)leasing 
t<> ret:<>rd a larg~ incr ease in Bl{S members, and ''-"C .. 
v:elcon1e B l<SS 11. 521, 53). 545, 548, 549 and 550. 
·r11e monthly meetings \Vill be continu('d tltro11ghout 
t11e s t1n1mer in JXottingham on tbt ~ccond Saturday 
j n eacl1 rnonth. time a n<l place as 11sua I. 

DISTRICT No. 8. 
I~ c:pre~entative: R . C . .>:E,\LK (G6GZ). Farnborough 

I<oa(lt Farnhorouglt, J iants. 
. Con<l itious still continue fa,rourable, particularly 

r>n 14 >l (". lTca"'")' QRX has been frequent on 
7 aucl 3.5 :\f.C .. altl1ough this is to be expected th is 
time of tl1c 'rear. 14 !\J.C. band l1as been favoure<l 
t 11e past month and man~· excellent QSOs reported. 
G2BI 11as '"orke<l H ong l(ong '1vitl1 quite lO\\' input. 
1. 7 l\I .C. i;-; <1l1ite active CQnsidering it is sumn1c·r 
time ancl n1ost pe<Jple expcctetl to be <lutdoors on 
Sundays. 'fhe some'" l1a t ex traordinary contlitions 
on this bane) the past fe\\. mon tbs s~em to be at 
last declining, n1uc-h to ev·crybody's disgust. T h e 
Cl1annel l le foll{ are receiving the American broad­
casting at goocl strength and consist ency, but seem 
t o l1ear very Je\\. Gs on the air : t11is applies tc) all 
bands. "nie foll o~\'ing r eport active : G2BI, 
G2~ll~, G2GG. BRS343~ Bl~S157. G6GZ, G6BU, 
2AHD. 2llC .... G6~Z. 

DISTRICT No. 10. 
Representa tive : S. BccKtNGHA?vt, 19, Oakle-igh 

Rc)ad , \Vhetstc>ne. N .20. 
The letter bu<lget is increa$ing and nO\\" takes 

over a 1nonth to circulate. BHS404 has starled 
television experiments and 'va nts to get in touch 
\\

1ith others interested. Congratulations to G5S1 .. on 
getting a nother ne'v m ember. G2\\1V h a..c; no\.\~ 
collected the n cessaryr cards to claim \'' ,B. 1::. and 
\'IV.A.C .. , and so the shack of anotl1cr 1()--,.vatt 
station '\ill soon po~sess t11c co,~cted certificates. 
All st ations arc v.·orl<ing on their 11sua 1 ba nds but 
nothing O\tt"tancling to r ("port. l t is l'ropo eel to 
.. tart monthly· nleetings at the beginning of Sep­
tember and \\·e a.re l>rom ised good support. 

DISTRICT No. 12. 
Representative. T. A. ST. JOHNSTON (G6UT). 28, 

Douglas l{oad. Chingford, E.4. TelCJ)bone : 
Silver thorn 1557. 

Despite tl1e bad \\#eather on S unday. June 7, 
n1embers took part in a field-day. The follo-,,ving 

BRITISH ISLES. • \' 

t ook active part :- G2.'NU, c_,.2z~ 1 G2Q\''· G6 l"Y, 
G6LL. G6'I'X, G6HY, G6SG, G6C\\·, and G6U'r. 
il 'h e fLxe<l station 'vas G6H \ "", at H oddesdoo ; the 
two portable stations, G6T X and G6SG, took 
refuge in a spacious ba rn at Gilston 1 I lerts. One 
car party \vent astray a nd, afte r a fruitless sC'.arcl1, 
made for H oddesdoo. 'vhen comn1unicalion \Va 

ver,r soon establisl1cd. The 1. 75 ).il.C. band was 
• 

c~n1plo~·e<l and a number of local s tations \vcre 
,,vorked. 1-I.'f. \vas obtained from i\'1.G.s \Vhich 
took tl1eir suppl~- !ron1 accumulators on the cars. 
A re1>ort has since been rcceivecl f ro1n a .U!{S at 
Southencl . Ov--·ing to tl1e S\1ccess of tl1c outing 
anotl1er fteld-da)~ 11as be-~n arranged fo r Sunday, 
4·\ugusl 1 G. All t l1ose v.·ishing to take part should 
noti!)" the D.R., and offers of cars "'ill be greatly 
a1)preciale-<l. 1'he next monthly· rnecting will be 
held a t Chingford on .. r11es(la y, Jul)- 28. 

DISTRICT No. 13. 
ReT>rc~entative : H'. V. \¥TL KINS (G6\~r~), " IIills­

\ -i<'"V ,'; 81 1 Stud land Road, I Ian\~:elL, \ \ ". 7. 
It is \vilh r egret that \\"C I1ave t his Jnonth learnt 

of tl1c death t>f ) frs. Smit l1. \\ ifc of (;6\""P , \Vho 
r1as~etl a\\-'a)' on £.la}r. 29. \ Ve offer our 11eartfel t. 
)rmpathies to .:\ir . Sn1i tb and fami ly in i..l·ieir 

bcrea,reme11t and \Ye sl1all 111iss one \\.· 110 entcrt.ainecl 
tl1e n1any ' 'isitor ::; to this s ation . 

Tl1e a·rea 11amfc;;t proved qt1ite a st1cccss \vitl1 
eighteen prese11l i ncluding \.V2T1.' a n(l ex-SCS\V)-, 
and aver)' p leasa1ll c-vcning \Vas s1)ent 

Our congratulations to G20L and GGX~ i11 being 
J}lac<. .. d first ancl third i11 the Q RJ'> test~. Tt i~ 
gratif}'ing to sec this district is creeping t (> the fore. 

Of the thirty-t\,tf) r eports fr<>m G stations during 
B.E.l{ . \~I., six can1e from this area. I a m sOrrJ' 
t hese ,,·er<' nol well up in the list but l1ope next 
tim.c to see some at tl1e top. 

1"he last area It get-togctl1er " sa''' eleven tnern­
ber~ ai1d t hree visitors present and tl1e n e xt. ~ill be 
a t G6V\'N Oll v\'cdnesday, July· 22, at 7 .:~o p.m. 

x· <>u ,,·ill find a n orr1inatio1\ form in tl1is issue 
for tl1e purpose of nan1 i ng your representative for 
the coming year . It i )'OU r ta~k to think t11is 
matter o\rer carefully to deciclc \\'ho shall be your 
agent. For my part J am r1l1ite 1}repared to take 
offLce again should you \Vish it. 

R eport!i a re fe\v tl1is n1on th but no (lou l't t lus is 
due to the better "~eather. 

G6\i\tK llas s ucceeded in obtaining an R2-3 re port.: 
from U.S .A. \\"hen using l .(>5 v:a tts input. 1·11is 
"vas effected on QRP fron1 QRO. 

DISTRICT 14 CONVENTIONETTE. 
Tl1e first District 14 con,)"en tionette J1as come and 

gone, an(l 011e canll<)t but tl1ink that it has r11arked 
progr~ss for the R .S.G.B. in tl1is J)art of Britain. 

,,.A,. \vhole da\' \\"as devote(] to th.is r eal a111ateur 
gathering, proeeedings starti11g at l () a .m. at the 
Queen's l lotel; ... Je\\ port, \vhen nlembers started to 
arri\"e from all J)tl rts by ,,ariot1s modes of t ransport. 
an<l a total of 35 \\·ere present. ./\ fc\v station 
visits to GGFO and G2QI \\'ere made for tl'le early 
arri,,a]s. 

'l-hetl follo,\·l'd tlle lunch, after \\'hiel1 .i\1r. J. 
C'larricoats (G6CL) poke in repl)r to a toast to the 
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R.s.c;.13. give11 by l\Ir. 1·1. Harding (G2HH) (D.R.) . 
'' Clarr)· ., nlentioned that heaclquarters had been 
puzzlc·d for a long time a to the be~l 'vay to gi\'t 
.:Vlonn1ol1thsl1ire tl1e support it neccl<.•d ancl to fo ter 
the amatct1r spirit l1e (G6CL) knev~, t.o exi~l liere. 
Then at the end of the summer of 1930 came the 
formatic>n of the ~lonmouthsl1ire Tran~1l1itters' 
Society, \vhose only rules \vere Ll1at mon1bers 
belong to R .S.G.B. and al)ide by tl1e tcrn1 of any" 
licences hclcl. and '' L1ose main object was to keep 
the J{.S.G.13. n1e1nbers in and around l\lonmoutl1-
shire togetl1cr and to further the \\~ork cJf the 
R.S.G.f~. "r his gav·e H.CJ. the leacl, and in the 
1930 Con"·cn ti on the\· n1adc ~lon111c)u tl1sl11re a .. 
separate cl istri~t. Since then tl1e rec<>r<l of t 11e 
~I. ;r.s. l1as l)een ,·er'\' satisfactorv \\"ill\ itc:> nlonthl\" 
meetings, letter budgets, '' ell_-operated stati(Jn~, 
etc., and nO\\" this fine convcntionclte. He hoped 
that the)- 'A·ould contint1c t l1eir pctst record. ~Ir 
Clarricoats then \\·ent O i l to describe tlle r>rogres~ 
made l)y tl1e ll.S G.B. in ge11erd.l and n1ade par­
ticular mention of tl1e B.E.R. U. an<l of tl1e \Vonder­
ful ,,·a:· t l1e R .. ,(;. R. , .. ·as s1lrea<ling in tbe !)f{)'.,rinces 
and foreign part~. His little '' Black Book,·· \\ hich 
is a tl1cr1non1etcr c>f R.S.G.B. a1lair5, sho\vcd hin1 
that tl1ings "'ere going up and ttp a n<l u1> I He 
assured the meeting that H.Q. \\·ere doir1g all in 
their po,.., er as far as internatio11al affair.:; \\ere 
co11cernecl, and me11tiooecl that 11c a nd :\Jr. I~. B. 
\Va rner had <liscussecl international interest~ before 
t.·lr . \\"arncr attended ('openhagcn. 

\\"ith regard to calibration sc>r\ ·ices, ~ir. Clarri ­
coa t ~ ll1e11 dcscrilJcd the po ition, an<l assu r~ct lt that 
an ~arl ;· start ,,·011lcl be n1acle '' itb tl1e 7 l\I.C. service. 
He pointed <>ut that the-re \Vere no favc>u rit<."S in the 

TRANSFORMERS. 
B. T. fl L. T. and SMOOTHING 

CHOKES 
THE BEST AND CHEAPEST. 

CHESTER BROS., 
495, CAMBRIDGE ROAD, 

LO DO , E.2. 

CLIX 
'VICEGRIP' 
The Cheapest, Perfect 

Wander Plug 
Powerful 11>ri.na prong contact with any 
Battery soc.k~t. Wiriol( device provides 
a posibve contact and obviates all pos.si­
bility of contact failure. Markings easily 
read. Red, Black- Engraved or Plain. 
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Obta.inabltf rom moJl Je2lt.r$. If anv difficu/111 order dirtt:I. 
LECTRO LINX LIMITED 

254, Vauxhall Bridge Road, S.\V. I 

ej·es of Council, and tl1at an~..- men1ber de iring 
higl1 po,\·er c>r an. otl1c:r spccia t pero1il \.\ ould 
recei,re fair treatment. ancl n1e11tion cd that the D.R . 
'~:as ex1Jectccl to appcncl remarks to all such applica­
tions. Furtl1er. he e1npl1a~ised that Em1)1rc link 
stations '''ere not favoured .. tations, and tl1at a nvonc .. 
\\'ho could pro,,.e l1is abilit~~ to attencl to tl1is <luty 
cottld become an Empire link station. 

5Ir. r\ . Forsytl1 (G61 0) then pr<>1>oscci a toast to 
t he \>'ic;itors, a ncl :\Ir. H . B. Old (G2\~(J). pro-..·in.cia l 
D. l~. on Council, re1>lic(l, in ,,·hich he xncntioned 
tl1at •• Clarry " 11suall)· said all t here ~,·as to say ' 
~ e,·ertll<'lcss, \lr. Old gave us a very inlcresti11g 
tallc, in \vliic t1 11e l>articularly outlined the i)rogress 
of B.E. R.l·. 

1'he n1eeting then aclj ot1rned to another r<Jon1 
\vhcrc :\Ir. D . l3riggs (G2(J I) 01)cncd a clist ussio11 
on the use of tl1c 1.75 ~l .C. band. 1"his (lisClt' ion 
\\-as \·er}~ Ii\ cl)y indeed, a11d 1nan~· i11tcrcsting 
ancl a1r1using argurnents took place. l!:\·cr~·onc 
thoroughly c111oyecl th is J)art of tl1e proceeding~ 

'['ea \vas then served a ncl tt1c 111ccti ng becan1c 
informal , .. ·11en ,-arious groui)5 cliscussccl many 
things of interest to a1nateurs . 

... o\s G6CI.,, and 011e or t'''o otl1crs had to lc"avc bv • 

train the \\'l1c>lc gat11ering \vent l <> th(' st~1t i{> ll "'"1tl1 
them an<l ga,re them a good send off. Tho e 'vho 
ren1a int:'<.l then brc.>ke up into partic. anfl \.·1sits \\'ere 
mad~ to tl1e stations of G61;-0, G2Ql , (;2xx and 
G2P . .\. _'\.l togetl1er a11 FB day. 

~Ir. IIarcling (G2HH) ,,·as c h air111an, ~tl [)portcd 
by· GGCT ... (~2\"'~J. G210, G20P. <~61;0 nnd C~2Ql. 

- -G2l-IH ,,·i~he:-. t <J t.11anl~ all those in his district 
'vho helped to r11ake t11e n1eeting a 11 unqualified 
success. 

PARMEKO No. 4 TRANSFORMERS 
Listed at £4 5s. 

Pr. 1001250 v. S. 55()-0-55<) \ .. , 120 i 118. 
I 

7·5 "·· C. l' .• 2·4 a111ps. 5 ·5 v. C.1~ .• 
3·5 a111p . 4 '. C.'l'., 5 a111ps. 

£ 2 each. Casl1 ,,·ith ortler. 

Rt'lt~r/e, 'Ci Ba11l~rztpt Stocl1. Brantl rl c.; UI a>ld trt. 
111akt r's boxes. 

THE VALE ENGINEERING WORKS, 
17, Clarendon Road, Wallington. 

-

Q.C.C. QUARTZ CRYSTALS 
1.75 MC. BAND. 

Standard £ 1. Power £1 10 0 
3·5 10. BAND. 

Standard £1 . Power £1 10 0 
·7 ?\1C. BAND. 

Standard £1 . Power £1 10 0 
CRYSTAL HOLDERS: Open T>-pe 4 6. Enclo~cJ T)pe 10/ • 

POSTAGl~ P.:\I 0 ro \XV p \RT OF Tr-IE ~\"OI<LD. 

THE QUARTZ CRYSTAL CO. CG2NH&G5MA> 
63a, Kingston Road, NEW MALDEN, SURREY. 

Telephone: 1\fnlden 0671. 

' 

: 
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SCOTLAND. 
Rei)rcsentati\•c : j . \\·\'..Ll_tE (G5x-G), 31, I,;tabnaig 

Roacl, ~ C\\·}a nds. Gla. go\,-. 
·1·11c- )Ja~· .J unc J>criod has clcarl}· c\•icl ·ncc(l t l1e 

clnset <.)f ~t1n11n~r acti' ilics otl1cr than ra c\ io. so l 
shall on thi~ c)ccasic}tl. n1akc these note.~ l)rie! a nd 
ron cr,·c \·alt1ablc s 1>ac~. [ am i11cl ·btl'cl t<> <;201 .. 
f<lr correcting i11y i111prc~sion that C5\"G contact 
'vith Cl{9C·~ \\·as a first ·· <..;" contact. ·r11erc are 
at lc:1l st three prior <-la11ns. c.;2)1A l1a s £lurir1g tl1e 
pas t fortnight ,,·or keel f J a \\'aii. an cl I ~11a 11 Le obliged 
for inforn1ation as to '' hethcr tllis i$ a fir~t .. C~ " 
contact. (;(~J~(~ l1as bcC'n bus} in <·on11cction \\·itl1 
tl1c l)rince of \\'a les' birthda\· relav. a11cl (~6lZ l1as 

~ -
})ecn fc>rtunat<' in receiving India ·~ inc~ :agr. i\Ir . 
1=-r -'nC'll (C~(,1:'"' ccJnttnuc' l1i:s r1opular )lor!'>e Llasse~ 
in ·· IJ "' J)i~trict , l>ut otl1cT\\•isc tl1erc i~ nothing 
of ll<.>te to rcp<>rt. 

WALES. 
r~,. (;51>11. 144~ . C\Vlll l-{oad. Hf)D\"lllaen. S\\ ansc~. - -
111('rt' cl(1C's nc>t , et-n1 t<> be· 1nuch acti \1 it v in tl1c 

cl ist rict al tl1ot1gJ1 S<>mc ta ti(>n~ have l>cC'n cc>n\·prting 
t<' C.C., an<l tJ1e a ir i11 consec1u<:nce shottlcl }) · (\ n1uc l1 
IJ l ea~t-i nter 1)lace l'<>r a.It c,f tts. 

(~2 .\ \, 2BI).\I, Cx5C>C..°' and (.~51)11 are a ll c.tcti\·t·~ 

h11t c..;6Xl3, <>\1r n~,,~ di"trict l'll<..'mber. is ·till ratht•r 
l>ltsy aft<..·r his m<>ve t o gi \·e n1uc l1 tin1e to ra<lio. 

c-1)11 h<l'\'lllg r~ht1ilt his tran"t111it.ter to co. l >.\ 
find~ lt11s a great 11111>r<l\'en1ent O \"t •r tl1e old 11a r111o nic 
t \·pt.· C<)ntr<J l, ancl is TIO \\ 11opi11g ft>r he t tcr c<"1 r1 -

<litio11s ~o tl1a t h · can ie t c.,u t the nc..•\\. gear . 

European Notes. 
\\ e ::sl to ul<l likt> t<) clra \.v- a tt t:r1tion to 1 .. -\21\, \\·}10 

i t akin g i)art 1 0th~ ~or,,·egian Scicntilit (;reenla11cl 
J.::.x1)e<litior1 t11i:s sun1n1cr. I le ,..-ill Ul.! u~111g a 
15-\\U.tt tra11s111itter an<l opl•rating un<.i r tl1e lall 
sign XL.\21\. <>n ll1c 14 :.\l .C. ba11cl for ~2Sl>s ,,·ith 
amateurs cluri11g the IJCrio{l July 2<) to September 12 . 
f lie; Jlr i11l: iJ >al ,,.c,rk111g- 11our~ ''-ill h<' nrot111d 17 .C>O 
G .,:\I. T ., n ncl rc11 1rt~ \\ill be \\ elcomcd by tl1c­
.X .R l{ .J ... 

1'l1c ~lX l h a 0 OU ell (~ on,·en t ion of tll"' f) .. .\ .. 1). 
,,~a~ l1 lc.l <>n i\la~· 23-26. nt l-J a n1bu1g, a n<l ,,·a..; a 
g re<t t 11 C('"· . :\ earl )T n inc t y· am~ t e u rs ga the rc<l 
t<Jgetl1~r. a 11<l t11e ]) .\ .S. l). \\ CTC' plea"ecl to \velcon1e 
se\ ·er<tl forl·ign n ma tc urs. TJuri ng tl1c Con" e n tion 
:-.ome \1t•r)~ intt .. re~ti11g lectures \\·ere g1,·en, ancl one, 
l1)r \I. \ a n tl(•r, on t 11e broaclcast cxpt'ri men t." 
carried out 011 7 111e trc:s iu Herlin, mu$t be me11-

ti011ccl . 
. \ lec t.urC' on . e r ·n-gri<l tra11:"1nittcr~ \\·~ · given 

hy I I . H.tifenberg; toge·ther ''tith one <Jn \\C\\t! 

n1t~trc · 1)\' l I. E\1ertz. The ·e lectures, togC'ther 
\\' itl1 a mo l elaborate> Clncl remarkal>lt· e:xl1ihition <>f 
t1 lt.' ap1>aratu~ usrd h)~ tl1c llaml)tt rg a n1atct1rs> 
<l'\ al<cr1<·<l n1 uLl1 inter~:. t and 111an}r \'t'r)- intercsti11g 
di~cus:;ion. 

·rhe n1c0 t ing \\ (l conclucled l>\'" a11 c•xcursion to 
lleligola r1tl l slancl. The D.1\.S.Il. ''i~h. tllro11gh 
tl1is n1cdit1m, to tl1a nk agai11 all tl1os<; scl i<.'tie' a nd 
a 111at 1nr ,,-ho k..indl~t tl1ot1ght of tl1t·m at tl1at ti1n '. 

i\lajor I~ . B. ,\.arncr 1)aict a 'i"i t to I3erlin rtfter 
llJ.,·ing ~tga 1n s ucces"fully rcprt se11tccl tl1t..· intt~rc.;ts 
c>i the a111,tte11rs at. ( 'opcnhagen. Tl1<.' ]) ._\ S. f) . 
e.xprC'~scs etgai n its . in<.. .. r.e tl1ank c; l o l1im for l11s 
ga lla11t light. 

\ \ ·e t1ndt:'rstan(I tl1at tl1c atlth1cle of the Gcrr11nn 
postal at1tl1oritie~ tO\\arcls tlie a n1att\1r j.., l1c>ron1ing 
con:,icle rc:t l)))r n1ore fricndl}-, ancl it is l1011L"d tl1at tl1e 

1tuation of German transn1itt~rs \\·ill soon in11>rO'-'t.: . 
'l~11e s itua ti t)n o f a m a teu rs in s,, it.zerla nc.l is also 

impro\11ng a great deal1 hcenres being gra11tld in 
almc,st all ca:ses of application. An ollicial broarl­
ca t no, .. t ake(;\ place in , ,, itzerla nd ev·c~ :\lo11dcly 
from 21.15 to 21 .30 ( •. ~I . T . on. 3.5 l\l .(". '!'his 
broadcast i'!> s1r11ilar to that g1ve11 b~· tl1e .\ .ll. R . L .. 
a 11d \\ill be gi\ren fro111 .\R9rl. "fl1e 3 .5 '..\l .C l)and 
i~ greatly in USt' in S\\-itzerland. C~peciaJ}\· on 
:\loncla~· e,·e11ings ; <.lt1ri11g t lll' -past "·inter r.cla~·s 
around lllc countrv 11a\'C l>cen carriecl out rcgulatl)­
on l\fonc1a vg. -

Notice to Contributors. 
T Jze Editor is pleas, d lo ha1,1r; 1;1a n 1t..scri pis 5110 1;1 itted 

t r> lti;,z. _for p1!blicatio~1. b11t 'alOZtld remi>td co11tributor.::. 
that. owi>tg to la~k oJ spact•, a dt!la)' of!1.,>i elapset:. 
betwee1z tlze receipt of the l t.[ S. a 11d lite d11te o.f its 
appea.ra1tce ·tn lllese pagrs. ...J. ll r11atteY z ntende<l for 
p11blicaf.1o~L slioztld bt r;.> tlfen 011, 0;1e s1tle nf Ille papc1 
011Zv a11d pyejerab/_}' tvpetlJYille11 (<101,ble space(/). 
Diagra11-is slzot,/d altt.J(IY~ be sh orl ,,, OJi cparatc sheets. 
l?ough sketches r.a1z bt. rt.-drau111 by our dra1!gh!s;J1e1i. 
I'llotogr<,Plzs, if aJZ)', slz oz~lcl ;1 01 be s1naller tha>i 1 plats 
as otlrerwisc tile rep) odi!Cllon. 1t1ill be poor. 

.4.fler publicatio1z, ai1thors 111a;' , if lhc_y so d1>~i,e . 
p1t>'clrase fro1n the Soc iL(Y a>i.Y blocks itsed i ri their 
articles at the lollo~i12cr prices :- llalf- to,1c, 15. pe.1 
block ; l ,i Jte, 6<l. pt,Y block (post free). Jl pplicatio11 
sJ1011/d be <t>ta<le ajler the appea; a11ce of tJ1e article 1 11 

q ''esti.o>-i . 

EXCHANGE & MART. 
Rates 1 d. per \\·ord, mi11imum 1 /6. I =-irst line in 

capitals if desired. 2d. per \\·ofd where all capitals 
are reqt1ired. }.Iinimum 3 ·-. 

. ..\:\Il~l{IC:\~ R/\.1)10 :\l.t\Gi\ZIXES . 
Short \ \ ·a\.'C Craft. 14s. 6<1 . per y·car, post 1)ai<l . 
Tcle,·isio11 .L ·c,,·s. 14s. 6cl. 11er )rear, post paid. 
l~adio Craft. 12s. Gel per ,·ca r, post 1)aicl. 

ubscriptions to II . I'Rr .. E~tA~. Parr's ... .\dv·crtising. 
121. J{ings"\.\·a )·, I.ondon, \ , . . C .2. 

NE\\'" ty·pe of 1-0G PAD. 'l~}lle 4 is right t11?-to­
d at<:. Obtainable from R.S.G.B., or direct 

from G6CC. 

TAN1"ALU1\I AND LlONIU~J.-11ake your 
own Battery Chargers for alternating current. 

Sin1ple, reliable. Lionium Rectifying Electrodeb, 
2-4 amps., I Os ., 5-10 antps .• I Ss. Also Tran sf ormcrs, 
Blue rrin ts, 1 s. eaclt, and complete Cl1argers. 
BLACK'\VELL's l\fETALt~LRGICAL ,,.ORKS Lo., l,iver-
pool. 

G GM!\ for good QSLS. 

P ~\:IENTS .~ • .,.D TI~ .. ~ DE ~IARI~S. 

PATENTS obtained, Trade ~1arks and Designs 
registered, Brltish and Foreign.-Gxa AND Co .• 

Patent and Trade 1viark Agents {H. T. P. GEE. 
l\1ember R .S.G.B .. A.M.I.R.E.) . 5 1-52, Chancery 
L ane, London, W.C.2. Telephone: Holborn 1525. 
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ERIE 
CYLDO 1" ri Gap Condenser ha e 
re olutioni d hort- a e tuning. Their 

d ign liminates conden er noi e , at the same 
time simplilying rec ption. Of Iected raw 
materials tested o er e ery tage of manufacture. 
E clu i e CYLDO F atures include : o pigtail · 
absolute silence in operation ; no backla h ~ and 
pro ision for earthing framework to cut out all 
hand capacity. 

YLDON 
'fRA SMITI'ING 

CONDE SERS 

• 
CY L DON Tran milling 
Condensen, the fine t in 

the world, are fined with standard 
aquare--law type ane double 
spaced to avoid breakdown on 
high oltage Of selected raw 
material~, they are tested o er 
e ery stage of manufacture to 
ensure maximum result& All 
CYLDO oondensen are superior 
to other makes whether for 
Transm iuion Ol" Reception and 
their extra coat is amply ju lified 
by their oul81anding p rformance 
and quality. Build with~ CYLDON. -

v . 

Lut If ax. Min. Solid 
No. Cap. Cap. Brau 

S.G.1 100 S 15/- 6 6 
s_G.15 150 7 16 6 9 o 
S.G.2 200 9 18/- l 11 6 

.G .. 25 2.so 12 19/6 1• 8 
S.G.o:a :ao 4 14 - £1 ' 6 
En1n ton Hlllldu Otdfil 4 81xtra 

I..at f\1ax. 
No. Cap. Solid Bn11 

TR.4. 400 25 /.! ' 0 TRJ5 350 19 6 1' cs 
Tlbs 250 17/6 10 e 
TIU 200 J6/6 9 0 
TR15 150 15/6 7 0 

end for our 
Free Catalogue. 

CONDE SERS BUILT 
TO PECIFICATIO 
AT PECIAL RA TES. 

SYDNEY S. BIRD & SO "S, 
LTD. 

FIVE YEARS GUARANTEE 

CYLDO 
ROAD, E 

ORKS, SARNESFIEID 
IEl,D, MIDDJ.ESEX. 

Phone: En11eld !071 ·! Telqr•trU: C•tMcity, Enllclcl 
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TYPE S. W .lB. 
Type S.W.2B. is a medium power 
trensmitting valve designed for 
operation on wavelengths down to 
15 metres at a maximum continuous 
anode dissipatio,n of 200 wafts. 
When working at 15 metres the 
input power should not exceed 
240 watts at 2,000 volts. 

3 4 
ANODE 

OPERA11NG DATA & CHARACTERISTICS. 

• • • . ... Filament Voltage 

Filament Current • • • • • • 

Max. Anode Voltage . . . • .. 
Max. Anode Dissipation .• . 

(Continuous opera ion) 
Total Emission • • • .. .. 
Amplification Factor . . . ••• 

1 2.0 volts . 
5.5 amps. 

3,000 volts. 
200 watts. 

.:i t, mA . 
20 

lmpedanc;:e •.. 

PRICE • • • 

. . .. 
• • • 

. • . 1 2,500 ohms . 

£t t : t 0 : 0 

Pd11\ed tor 1.be l:NC. l ADI O soc1mx or GRRAT BRtT.AlN, 53. \1 letorla .... treet. l.Jlndon. s. w .1, by LOu.n Bl?OTH&as LTD., 
5'J. &Ju tb\vnrk Brid a.cl. London. :s . .E.L 


