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of every T.C.C. Condenser has placed the 
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of these concerns in T.C.C. is the ou1come of 
downright good service, the use of the best 
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l-Vitl1out any alterations or 
extras. Try it yourself, without 
obligation to purchase. Com­
plete witJ1 two coils 20/40 and 
40 80 n1etres. 

Sent 0 11 1 <) day~ ' free tria:l against ca h 

£3 15s. Od. 

+ 
.li uJl particulars, \\9 ith li~t of leadi11g 
short ' va,,e stat ions, free on rcl1uest. 

BURNE-JONES & CO., LTD. 
IC MAGNUM,, HOUSE, 

296, BOROUGH IDGH STREET, 
LONDON, S.E.1. 

Telephone - IJOP 6257 & 6258 • 

Sc.ottisli ilge,zl : 
!loss C. iJ·al/ace, 54. Goi'do;z ~Slyeet, 

Glas~ow. C. l. 

POLAR for 
perfect Short­

ave control. 
Polar Short W ave Condensers are the 
products of specialists in condenser 
design and construction. The two types 
i II ustrated represent the most efficient 
and up-to-date condensers obtainable 

for short-wave work. 

TYPE A. 
:\pproximat s tting j~ 
obt:tlncd \\itb the Tnnk 
(larrgtJ.r J>urtiou), aft~·r 
\\·hic.:li , ac·<-ur.•te lunirt( jq 
cnrried out hy adju;:,lin 
t he Tun tr ( ·n1alh:::r 
portion). 'J'otnl c.1paci l ) .• 
• OO(H ::!. Sil1~nt notivn. 
One hole fixing. 

Price ... 15 ,·-

TYPE C . 
T, .. o • f the con den r.> 
• r•· ... 1fictl for u e in 
th ~" hort \\'a\' ~ln-.t r" 
( lG·lOO u1'·tr0 ~> 111 '' I<a<lio 
t o1 chc t\(i lhon. • 

:::'.'._~;;:..;:..;._,,. Di~· t ~111d ~lo"· 1not1on 
drive aN 01 nbod1ed and 
p Clilll\· <l ·i~ned h ar­

iu Ts gtv · ~11101>Lh and 
~ilt•n t .tr· t inn. 
I >nuol • ~p.tcing of vanes 
~ How' ''er • g r n d u a 1 
ca.pacity \ . riation and 
:uds set ~t1'1.'1l\'. .. 
1..o'"· 1nin1n1u111 ,. • pa ~it v. 
l{i~tdly built. On hole 
t ~In ... 

.00025 ... 12/8 

.00015 ... 10/ 8 

Calalogz(e free 0'1 reqL4<e~t. 

' CONDENSERS 
\VINGRQ\lE & ROGERS LTD., 

1. -{), Strand, 1..undonJ \\r.L.:? Pol.tr \\0

01ks, Olt1 $\\i n, 1.ivcrpool. 

• 

l 



• 
tV. THE T. & R. BULLETIN . August, 1 <l .. i r. 

THE INCORPORATED 
• • • 

a .__..... oc1et 0 reat r1ta1n 
AND THE 

• • • • 

r1t1s ire IllOil 
• 

53, Victoria Street, London, S.W.1 (v1~bWiA=.w12) 

Patron: H.R.H. THE PRINCE OF \\r ALES, K.G. 

.;J cting Vice-President : 
A. E . \~/atts {GGU ) . 

· @ 

H 011orar)1 Secretary ; 
J. Clarricoats (G6CL) . 

If 011orary 1·reasi~1·er : 
E. Dawson Ostermeyer 

(GSAR) 

COU~CIL : 

C. S. Bradley (GSBS) . 
C. Brookes (G2CB). 
J. D . Chisholm (G2CX) . 
A. D. Gay (GGNF). 

1. J. Dro\vne (G2XS). 
2. r. \\'oodc~k {G600J. 
3. J ... oden (Gtff\V}. 

. , 

Officers for the year 19 3 I. 
Preside11t : H . BEVAN S\VIFT (G2TI). 

~~%%~~~~~~~/1®1®1®~ 

R. S. G. B. 
CALENDAR 

• 

~ 

ANNUAL CONVENTION 
September 25 and 26 

?§t~ 

R.M.A. EXHIBITION AT OLYMPIA 

Sc!ptembcr 18 to 26 

~1®1®1®1®1®~~~1®1®~~ -

I· 

PR0\flXCIAL D1SfRICT REPRESE ~rA·! IVE 0N COL"KCIL: 
H. B. Ohl (t.~\.Q). 

DI:.\l"l{IC'r Rl~Pl{ESl~N·r A1'l YES: 
4 . J. Lees lG2-l0). 8. :R. C. Neale (G6C;Z) 
5 F' \\"" ~lilc::. (G5~1L). D G. Courtenay Price fG20P). 
G. R. C .. HorsnclJ (G:!\~ I). 10. S. J. Buckingham (C5Ql:). 
7. J (. \. l. \\"hyt (GG\\'\1

). 11. L. H. Thomas (G6(}B). 

• 

H onoraY)' Editor ~· 
G . \\7• Thomas (GSYK). 

Ho11ora1'y 
.4ssis ,;t-EditOYS .· 

A . \\·~ • ll~ton (G5I.,.~) . 

A. D. lia~.t (G6~F). 

Advertising ).)f anager 
H. Freeman. 

COl:KCIL : 
] . ~·. t\iathew~ (G6TJI.J) . 

H. C. Paae (GGPA). 
T .• ~. t. Johnston 

J. '~ atts . 
(G6UT). 

• ;i;?. 
It!? 

SCQtland: J. '~fylli~ (GS~'G). JJ"aks: D. F. Phillips (G5P1'I). .\'. lrel.attd : C. ~!orton (Gla 10). 

11 correspondence should !,c addressed to The Sccretai;.y {or .o ber officer cooccro~l}, The Radio .. oci.ty oi Gr t Br tatn, 5~l, \ P!ctorU 
Str t, London, S.\\".l. lnsuffic1crnly addreso:•xi I ll 1oay be coos1dctnhly dc13yed. 

• 



The only Wireless Journal Published by Amateur Radio Experimenters 
in Great Britain 

AUGUS"f, 1931. Vol. 7. No. 2 

Amateur Radio and World Peace. 
ROi\J ti1ne to ti111e tl1rre C<)111es '"' t1 iki11g- e\'idt:11ce of tl1e grc<1r help \VlticJ1 ~:\rnt1te11r tra11 "-

111i t ters ha \~C' aJff">rderl i11 tim0 of er11er~enc\-, i i1 -- ta11ces con tin i1all\" occt1r '\'l1ere orcli 11ar\~ 
'- -- ~ ... 

n1ea11s of co1111nt111icatic>n 11avc failed thr<>t1gl1 eartllq t1akr. fire c>r ii<>ocl, a11cl the .t\matet1r 
has filled tl1e brrarl1 a11cl 111<li11tai11 d· cont<1ct \\-jth tl1e ot1tsidr '~'t>rld t>fte11 11ncler extre111c 
di fii c \ 1 l t ,-. .., 

Con11)ar<tti,~elv" fe,~· 0f LIS, 11<)\\re,·cr, are so ~1tt1atc·, I tl1c.tt st1ch st>rv·if'<' is rl·c111irc(il r>f t1 . \: c.·t. 
cl<) '"·c r ·a1ise tJ-a at other ancl 111ucl1 gre~tter part '-\'C c:lre pla)·i11g in 11t1n1an affai1s? \~ .. c 111t-~an,. 
of ccJt1rsc '· <>t1r sl1arC' i11 1naking fc.>r a }Jetter t111<ler_tar1cli11g 11t.'t\\·een tl1e · <--t.tions of the I~ <1rth. 

l5rc;ac.Ica ... ti11g i: doi11~ a great <lea) tn tl1i..; l't1cl, and it~ i11flt1enre \\·ill \\ idc11 as time goe~ <>11, 
)·et ])rO,t<lcct5ti11.r< i..: an org<:t 11 ist:l t ior1, a11 in1pPr:(111al, cc>l lccti \'C c\ pr '\s~io11 . 

. .:\ rnatet1r Radio, hc)\\~e \·er. is sor11etl1i11g tl1 Ii l{e t> f ,,·hirf1. l1as 11cv·cr bcforr' l)ee11 ki10 w11 · 

tl1c pos."il)i]it~· of frie11dsl1i1J bet\\ree11 incli\'"i<lt1al <)f difierer1t race a11d tongue, "·i tl1ot1t thr 11ece ~­
sit:y., of cro. si11g tl1ei1· rt·~ 11ecti,·c fro1lticr~. 1 t is ~()1l1ething so entirely- i·r-v'olutior1ary i11 l1un1a11 
expcrie11ce, so co1llI)letcl.~,: clifierc11 t_. tl1<tt \\·c clc; ,~~ell tu con ·iclrr it · trl1e "ignili\ancc. E\7Cr)· 
da)' i11dj,,idt1als all f)\·er tl1c ,,~orlc1 are m~et1ng one a11otl1er in coin plctcl~· ir1 formal i11tcrcourst·, 
discti:sing tcchr1ical iticg, cc>111pari11g ex1)er.in1cn ts ar1cl cxc1-la11gi11g 11leasctn tries, sc·atec1 tl1c \\1l1 ile 
i11 their 0\\'11 r10111cs. 

111 C<J11nrlc. s i11stancc · Jasti11g fric11(l~hip. arc bc>ir1g f Jn11erl, jtet it is prolJc-tLlc tf1~1t t11e parties 
co11cer11ecl \\·i ll 11e\' C'f 111eet i11 r11e fie. h. \\ e kno,\: of ma11j: case~ 'vhcrc~ regt1Iar excl1ange of 
corre ·pondcr1ce is taki t1R place \\ itl1 X ational p1·ob1C'ms bei11g di ·ci1ssed. 

To the·· Hain_.. tl1e fact tl1at tl1e other fell<J\\· l1as a \\"hitc or colc>urecl kiri, or if l1e be Christian 
or Bl111ddist, Tli11(lt1 or ;Jlosle111, '''l1etl1er he l>C' ricl1 or po<-)rl Prince or schc)oll)oy i · of 110 

co11src1t1ence \\·hate\Ter. Ile is '' Old }la11 ., just the san1e. That 11i ignaJ is a steacly T !l , is 
rnorc lik~I_,. t<.) be the cl~ci<li11g fc1c-tt)f in 11is fa \·ottr ! 

Amat~ur Radio knO\\'S ncJ Creed or ('l<t5s, Pc)litics or ('c>l(>llf Bar. E\l(\rj' . matcur kno\v~ 
that, ;;cattcrc(l all o,·er t11e ea1·tl1 111..' ha a host of f riencl -, kno\\'11 a11d t1rlkno,v11J ancl t l1c con11non 
bond i. .\r11ateur Rac1io. 

\\"e hav all Uil\\1.tti11gl>T taken 11po11 ot1rscJ,·c·s a great rcsi)(>nsi1Ji1itj1:. \\~c possess a 
tremendous po\\'Pr for i11ternatio11al i1cace c1nd g<><><l\·\·ilJ ; a power to f1 1rtl1er ai1tl cement 
indj,~idual Iricr1dsl1ips he tween tl1ose <>f di ff crc11 t na tionalitic . . 

It is otir tirn1 })elicf that this existence of a large numlJcr of per. onal fricnclsl1i1)~ \\rill clo more 
to ensure 1)eace a11d preclt1dr tlte possil)ilit)· of \'\~ar tl1an a 'vl101e folio of 1~1~catitJs and I) acts. 

~l"he tre11d of e11 ligh te11<·(l n1odcr11 tl1ot1gl1 t is to\v~1 r{} · i11 t e r11a tic)JJal is111~ 
:\fedici11~ , .\str<)11om)", l\leteorc)log;- a11d ~'\ rcr1re<)l{)g~", for exam1)1e, hctve long l)ee11 i11tcn1a­

tionalisc'cl. Tra11~p< rt, J~roadcasting a11d otl1er bra11cl1e~ of Scie11cc arc ra1)icTI)~ follo\\·ing. 
J .. et u. mal"e certai11 tl1at \\.(' \\"110 h<Jld this tmic.1ue po$ition, are aIL o in line \Vitl1 all that 

is best in 1nodcrn tl1ot1ght and tl1at \VC pull 011r \\·eight in tl1e rn<trcl1 to\vard~ that t1Iti1natc id<:al­
The Fcd(\ratccl State~ <•f tl1e v\·orlcl. 
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The Hartley Oscillator. 
Bv H. CLIFFORD I IALJ, (C;2J{t:'). 

A
!\ a n1~\tcur \,-ithout an o cillator of sort1e 

descri1>tion is like a dir-t-track rider ,,;tJ1out 
a rt1olor <'ycle. Hence it i~ hoped tl1a.t tJ1e 

lollo\\ ii1g remarks a l1ot1t 011c of t l1e rl1ost po1)t1lar 
· • .i\·Ioclels · · 'A:ill Jlro,·e c)f $u fficien t interest to\\ arrant 
their insertion in tlic .. ' BULLET!~. 

l~ig. I sl10\\·s a sin11)le sclf-excitecl llartlC)" 
osrjllator, tlle action an<l general cle~ign of \\hicl1 
are to l>e co11sidcrcd in the co11 r~c of tl1ese remarks. 

The Ina.in o:;,cil l ator~· circuit or " Tank " \vluch 
feeds the a{'rial syste1n consist <)f au iucluclauce 
coil I.J and a \ ·ari<tble conde11St!r (~, and is con1n1on 
to lloth tl1e gri(l ancl tl1e plat~ circuiis of t11e \ 1a lv·t'.\. 
''J '"h0 function of the oscjlJator ic; to nlaintain oscilla­
tions oi constant a111plituclL~ ii1 the t auk circuit. 
In order to clo tnis tl1e \·al,·e m ust release gutbcicnt 
-corrcctl)y pl1a~c.l c:- r1erg~: alo11g t11e Je-edcrs -\. a 11cl U 
fron1 the !Jlate and fila111ent of the , ·a},re respec­
li\~el\r. 

·1~1iis a.dditional e11erg)- ba11isl\es t11e losses in t he 
·circ\1it ancl lakes sha11e as impt1lse~ of ct1rrcnt fro111 

th(: ll.T, s u1)ply· into the tank. l\le11tio11 of 1notor­
cyclcs suggests a ' er)· gootl 1necl1anica l ana log~· for 
this oscillator in tl1~· sha1>e of a11 inter11al co11lbt1stion 
engine, tl1e act ion of \Vhich ca11 1nore easil)' l'>C 
pi\tnrcd in tl1e 111in<l 's e:·e. 

Tl1c o~tillatir1g piston and crank::;.haft can repre­
. e11 t the oscillatory tank circuit, 1,otl1 <ll)e}·ing the 
"Same la'-v of l1arroonic motion. :i111ila r lv the iulel 
a nd exliatlSl ports re1)rescnt tltc Lauk feeders A ancl 
l~. \\'hilst tl1e ,·alves tben1selvcs sen re "tl1~ sarue 
puri)ose as tl1~ tl1ern1 ionic \ •al\:e, na111el~·, tlla t of 
timing the admittance of fresl1 energ)p i11to the 
-0scillaton· S\·stem. .. . 

\·isualisi r1g the- action of an internal co11\bustion 
e ng ine ,\·ill grcall\- assist t.lae render in follo'' ing tl1c 
<:\ cle of events to he dcscritJc<l lat.er. .. 

Consider the intern al con1bustion engine ancl it 
is realiscrl lba l t lte piston n1 ust receive fre::;l1 
impetus at llte exact 1noment it passes the top of 
its troke, if itS oscillation. art:; to \)e 1tta1ntaincd. 
l n other v:or<ls, fresl1 energy· fro1n a n external 
source 1nust; 1,e added a t the complclio11 of tl1e cycle 
and at no otl1er tin1c. T11is necessitates correct 
t inl.ing of tl1e valves, so tl1at the ne'v energ}· is 
applied in correct tin1e rotation to the oscillations 
of the piston. 

The valves arc opcratc('l b)" the 1)ist.on itself. hence 
<>nee tl1e ti1ne relatit,n, \\'hicl1 is prccietcrmincd, 11as 
been fixed, tl1e action of tl1c l"ngi11c as a '"·hole is 
sel{-n1ainta i ned . ·rhe action of an oscillator is 
, .. er)- sin1ilar to the foregoing. as \\ill be seen. 

""fhc high frequency voltage across the tank 
<::i rcuit is a1)pl.ied ac ross the \l'"al\·c electrodes ' "ia 
the feeders 1\ and B> and also c·. causing it to rclca~e 
-corrcctly~~1>l1ased in1pulses of current frorn the 11."r. 
Sttpply. 

"'rh esc i1111>ulses enler tl1t; tank at ~acl\ cycle a 11<l 
by balr:incing t l1c losses irt tl1e C"irc11it nla intain 
<:ontinuous o cillatjon s. .i·\n oscillator, tl1erefore. is 
really an electrical engin e, an(l \vhen load is applied 

• in the sha.1>-0 of a n aerial it ,,jll pt1rnp ,-ibrations 
t l1rot1gh space. 

l lai:ing obta1ned a grueral idea as to ho''' con­
tinuous oscillations are generated, one begins to 
\Vonder 110,v the tank oscillalior1s control the \·alve 
and \\l1at form tl'\e .fec(l impulses t ake. Curve::; 
ha,re been f)lotted sl101~:ir1g Ll1e phase relationti a ntl 
also tl1e shar-)e of the plate current i1111>ulses under 
different conliition of \VOrk:ing. l~erore examining 
these, ho,,·e\·er, it i. aclvi ·able to stlld}~ more closely 
\vhat l1a1)pcns i11 the tank ancl acljace11t ci rcuit::>. 

It is bC)"<Hl.<l the scope of this articl1:: to delve 
deeply .. into the tl1eor~· of os~illator\· circuit:), b\1t 
one or t '' o factors $houl<l l)e considered. l~irsc, 
t he tank is essc11tiall)r an oscilla f c ry ci rcuit <lue to 
t he p ro1)erties of inducta nce ~tncl ca11a.c ity. "fhc 
ol11nic resistance is \.'er)' lo~v ancl the circui t osc.illates 
f reel)" at its na tl1 ra I frcc1 uenc )' f. 

1 

2-it , LC. 
1."he na tural freq uerlC)" is affected to so~e extcni .by 
t 11c presence of the valve and any aenal coupling 
arrangctnent, the capacitie..c; o f vvlticl1 are sl1t1ntccl 
across tl1e circuit. 
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HARTLEY 
SELF -OSCILLATOR. 

Fe G. 1. 

Secon.d, the oscillations are natural, thus differing 
from th.c usual A~C. cir cuit ''here the voltage is 
impressed upon a circuit more or less tu11ed to 
resonance \Yitl1 t11e frequency of the supply voltage. 
Therefore, instead of the voltage and current l)cing 
nearl~~ in pl1ase, they are actua lly 90 degrees out of 
i)hase. "J'his is cltte to t11e fact tl1at the circuit 
oscillates at its O\\O 11atural fre<1uen.cy, a n<l if <"itlter 
the value of J,., or C \\ere altere<l1 tl1e freq.uency 
v:ould cllangc accordingly, there being no t)l1ase 
changes. 

ln the case of A, C, a ltering tlJ.e valt1c of either 
inductance or capacit)· '' ould onl~T rcsuli in sh ifting 
the ph('I c relation bet\vcen the voltage a nd tl10 
Cl.lrrent, \\·hilsl il1e freqt1e11c~- \\ Ould be unailected. 

As in the case of the inte rnal combl1stion engine, 
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loss of energy occurs in the oscillatory" sy-ltcm, so 
that e\-·cn \\•hen '' running light," oscillations are 
only su~tair1ed 1>)- the entry of ne'' t.:nerg)· at each 
cycle. T11e los~es in the tank circuit include tl1e 
energ\r ,,·asted in heating up the o11r11ic rc.~si~tancc, 
th prod 11c Lion of eddy currents in surrou nding 
conductor and that due to clielectric absorption, 
l1ystercsis and ttndcsirablc radiation . .. 

' rl1ese losses tentl to <lamp oitl the oscillations 
at. a rate clelermined by· Lhe decrement of th.t· circ\1it. 
In otl1er \\'Ords, the 11igh frcquenc~~ \rolt<rge across 
tl1e conclen~cr \\OUl<l fall in valu0 at eacl1 J1~lf-c,·cle 

"' 
until the OSLillat1ons ''ere finall) .. clam1)cd out. Once 
oscillati11g, ho,ve,·c.·r, lhis voltage is ap11lied across 
tl1e ,-al\·e electrodes \'ia the feecl~rs .t\ ancl B and 
also C, ca\1sing higl1 frequer1cy moclttlation of t11e 
otl1en.\·1se stead)· D .C. current flo\\·ing througJ1 the 
valve. 
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As cxplairtcll prc, 1iousl)-, tl1is result in imt>ul:-; 'S 
of current entering tl1c tank at the ps}·c hological 
moment tc) assi".\t i11 charging up tl1c tanl< C{)n<lenser, 
so that it. rcac.l1cs its full cl1nrge al each 1...\Clc. Jn 
this 1na11ucr the- ta.nk: O'cillations are l)uilt UJJ a l<l 
self-n1aintainecl, he-nee the oscillator is k110\\ 11 as a 
•· <.:If-excited 1-:iartlc\T oscillator.' 

.. \~ a prcli111inar1· to cxa111i11i11g tl1e cur\·t:s, it 
'\\'t1ultl l1c a<, \\(\ll to t:onsider 110\\. th~ high fr\."lJUcnc) 
f:tnk \ oltagc n1o(l11lates the plate cnrrt!rtt by st\1cl~, 11g 
th· effect ()f, sn,·. lialf a c,-cle of ank o~c.i11ation. ., 

.\.t tl1c it1"tc1nt tl1e tank con,lenser r~rt~i, c ~ its 
maxio1un1 tl1argc of say'", 10fJ \Olt'l pcetk: \c:1lue, Lh 
tank ci1rrc11t i~ zero. Then\\ ith tlte Jilam«11t ta1)p~d 
on to centr · of coil, tl1ere are 50 ,-olt~ ~lcross tl1c 
J'la.te-hh1ntt·nt s1)ace of tl1e ,·al\C and 5l) ,.<)Its <tcro s 
t11e gri«l-filamt•11t !"})ace. 1 { at tl1e mon1ent con­
siclerc<l the: f>latt' encl of the coil i~ positivv, tllc total 
\.~clltag(' on the [)late of tl1c "·al~e \\·ill})<..; equal to tl1e 
<lJlI>lie<l J).( . \'Oltagc of. S<'l}..-, 150 plus t:l'li" in(lUCl!<.l 

voltage, and ,,·ill be 200 volts. It i pointed ouc 
that ,,}1ilst tl\e oscillatory c.irct1it and tile 11.T. 
st1ppl~- are parallel c ircuits in t11eir relatic>n to tl1e 
val\.·e, the 50 V<)lts mentioned car111ot be treatcrl as a 
parallel DC. ' 'ol tag<.' because of the prC'sencc of the 
choke in the D.C. lca<l to the plate of tl1e valve. 
"1'11<" ac lion c>f tl1is essential piece of apparatus is to 
b(~ considerecl later, so for t.he 1)rcse11l it must be 
taken for grant~d tl1at tl1c plate voltage alternates 
al.)ovc and bclo,\.· its norn1al steaclv value as a result 
of 1>osi tivc or tlega tive i11d uc~cl -cl1argcs fron1 the 
oscillatory· <'ircuit. 

1\t ll1e insta11t consiclered tl1e increase of T)1ate 
·vol tage tet1cl::> to 1ncrcast: the curre11t througl1 t11e 
'"al,·e, but as the 5() volt 11 'galiv·c cl1arge on tl1e gri<l 
has a 1nucl1 greater effect on th<' fiJa1t1ent emission 
the net rcst1ll of the l1igh frec1uerlc)· \•oltages is a 
reel uction of T)la tc currcn t i11 phase '' itl1 gr1<l 'volt:-. 
Quarter of a c \·cle later, the taok cor1<le11,cr i" 
cli'::lcharging n1aximun1 current lhrougl1 the coil and 
the oscillator\· ' 'oltage is zero, 11erlce the incluced 
charges on the ,-al\ e elt~ctrod€'s ha\·e been rcm.o"·ecl 
so that the \.:al\·e cttrrent is again normcil. ,.-\fter 
another quarter of a C)·cle )\as elapsed, tl1e tank 
condenser recei\ics it~ Jl1axin1u1n charge in the rc­
ver~e direction au<l the ct1rrent is again zero. The 
pla le e11d of tlle coil is ClO\\' r1ega tivc ancl the g-rid 
po~iti"·e in rc~i)ect to the filan1ent, so that tl1c 
inrluced charge!; ac-r<>~s the valve ele<'trode~ reduce 
tl1e i)Iatc ,·olt to 1 OU and tl1c plate curre11 t increa"c 
in response to the 50 \ '"olt positive charge on tl1e 
gnd. 

Xo''' if tl1" rLorrna 1 grid 11otcn lia I ,,·as zero b)" 
sl1orti ng t11e grid co11clcnscr a n<l tl1e \'a Ive ''as 
,,·orkit1g on a ·trdigllt J)art of its cl1aractcristic 
cur\-c, th~ plate current ,,·oul<l t.ar~ .. a 11igl1 frt·­
q uenc}· ripJ)le. ·r11e f re<1 ucocy is the sa n1c a c; tha l 
of tl1e ta11k oscillations, l)ut it i · ii1 pl1ase \\•itl1 tl1c 
gric1 volta~c fluctuations '"hich are 90 clcgrccs out 
of phase \\ ith the ta11k current. 

'l'his l1igl1 fre<llt(•nc\· com1)c>ne11tof the 1)la tc curr<.. ... 11t 

is rC'spo11~ihlr for feeding- t l1e ta11k circttil an(l is 
cc>ntrollcd l>y tl1 ~ tank, ,1 ~tale of affairs ana1ogot1 · 
to ,-al~·c timing in the c.ns(' of tl1e internal co1n­
bt.1stion er1g1 nc. 

Ex;1111ination of the ctin·e~ sl'\O"\Yn ir1 l ~" ig. 2 \-,cars 
out tlle foregoing rcm<trk.~, c.lncl i '' 111 be notic.t><l 
tbat t11c feetl current lags nearl)· 90 <lt::~rces on tl1e 
tank current. , ·o thal at tl1c instant tl1c lank 
current fall':i to zero a~ the cor1denscr l)eco111e;:, fully 
charged, /\Tl in1pulsc of Iced current frorn t11e val,·c.· 
flo,,·s in to the c 011c l<•n')er a n<l " T 01>1lirlg up '' it · 
charge, so to s11eak. })rings it~' oltage up to ll1 sa111e 
'aluc <1t eat.'h 11alf·C'\'<' I<' e:1nc.l so rr1air1tain::i conti11uo\.1s 
os<. i lla tion.-;. 

T n orcler to ~L·c..· iuorc t;}e:arl'\r ltO\V the· tc:i 11lc is feel, 
consider the blo< king condc-r1"er ( .... 1\ tl1e' filarne11t 
emissio11 in~ rc:a t:s in rCSJ>ons<.· to a positi\'c.· i11<.luct·cl 
charge on tl)e gri<l. the pl a ti..• cu r1·c11 t fl C>\\ 1 nu· 
throug-11 tl1c 11 _1:. ci1ol<~ an<t 1) .( ". su1)Jll\· i Jlrc:­
\·entccl fron1 in1n1etliatc lv rising to the ame \'a lut! 

• o..; 

l>\· tl1c avtion of the cl1oke. l·leocc tl1e a<lclitional 
c:iectrc>n- are 1110111enta ril)· r ·taincd on tl1~ 1)la tc 
a11{l rigl1t-hancl 1)latc~ of tl1c l>locl<ing concle11 ·t.: r ' 1., 

res11 lnna i 11 a reel n tio11 of {l<>len tial. Ol1t·,·i11a tl1c 
natt1ral la\\. tl•:1t cl1<1rge~ sl1~lJ al\\·ays be e<.111<11 an,} 
OJ>f)Osite. et>~tror1 fln,\ <)ttt of left-l1a1t<l l)lat ·s ancl 
at1g1nent tl1e n ·gati'<' cl1argP 011 the t<)J) 11lates of 
tl1c tank co11tlt>n~er. :imil(< rl\·, a TC'clttcti<lll of 
cmi~sion due to a negn ti,~e cf1arge on ll1e gricl 
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places a positi\ie charge on the tOJ) plate;.') of the 
tank condenser, a11grt1cnting the existing po<;iti,·c 
charge cJue to the tank oscillations. . o tl1at, under. 
the pr<:sent co11<litions of ,,~orkiug, tl1c ta11 I~ is 
impulsed t\\ ice per c~wcle. 

1-:'ig. I sl10,vs the self-charge on the tank C<)ndenser 
in f11ll lines an<J the feec.lir1g charge <lu1.: to tl1c ,-a l\ e 
higlt frequenc): current in <lotted lines. 

It sl1oul<l be clear rlO\\ as to 110\v cc>nti11uo11s 
oscillations arc nl-aintained in the tank ci rct11t. a11cl 
it is l1ol>ed that tht' rca<lc.:r ,.,. ill ret11a i1t tolerant {or 
a little longer It still remains to con~ider 110,,· tl1e 
oscillations are l>ttilt 11p ir1 the fir~t place. 

\'\'itll th~ higl\ t Pn Si011 Upl)}ied tc> tt1e plate Of the 
11"al,rc. the fact of closing tJ1c filan1ent S\'titc h ca.usc-s 
current lo flo,,· through lh<' va Ive, therc..~b~· reducing 
lhc 11latc })Otcn tial. Tllis e[ect n1a~· })e \rery· sli~l1 t, 
but it s ufii<"tS to reduce tl1c chargJ.• on the blorking 
conde11scr C P '' })icl1 is also shun tell a.cross tllt: H .1 . 
.st1p1)ly. 1\ s ex1)la i11ecl 1>rcviously, this pn ts a 
small cl1argc on the ta11k con.<lcnser \i.·hich i!l1-

mediatcl y <lischargcs ro11 ncl the cirru it th ro11gl1 thl 
coil. Ko"''· due to tl1c l'.lrOJlCrlies of ca1>ttci L~· a n c l 
indtactance, the circuit l1as a. natura.l tin1e IJcriod, so 
that tl1c cor1dcnser is rcc-harged iu tl1e 01>1,osite 
direction in I 2f. SCCOll ls. r rt t1lher \\'Ords~ a 
slight sl1ock lo t.hc clt'ctrical balance of the circ11it 
sets it oscillating ve-r}~ \veakl)r. 

These initial c.11arge.s, ho,,-c, ·er :-;n1all, a ppl~· 
induced charges acros~ the ·va l\·e electrode. \vl1icl1> 
as pre\riotisly sllO\\rn) resu lt in furtl1cr corrcrtl)' -
phased impulses ei1tcring tl1e tank from the H.'f. 
suppl)""· So tl1at tl1e co11\l~nser \•oltage increases 
at cacl1 half-cycle lln li l the norn1al '''orki ng \•al lll~ 
is reacl1ed, \vhen tile circuit is saicl to be stcadil ,. 
oscillating · 

This 11.orn1al ,,~orlnng value of ta11lc 'lollagc is 
determined by ll1c constants of tbc circuit a nd tl1e 
cllaractcristics of the val,·e. 'vl1ic]1 shoulcl be 
n1atched for maxi111um efficiency as \\ill he sho \\·n 
later. 1~he time taken in builcling up tl1e O~<'illa­
tions is extremely sl1ort. but '"'hen ke)·ing in ei tl1er 
of the Ii T. leads , the oscillations \\rtll buil(l tlp 
mucl1 quicker because thC" initial v·oltage ap1llicd 
across the tank conclenser is mttcl1 greater. 

In order fullv to unclersta11d lhe action of a 
Hartle}'" oscillator it is neces::>ary to study tl1e action 
of the higl1 frequency choke in the D.C. lead to 
the plate of t11e valve. 

).fo\v \.Vllether the choke act~ as a capacity, a11 

inductance, or both, tl1e fact rcmai11s that its 
impedance must be high at the n a tural (rcquenc): 
of tl1e tank circuit. 1'his being so, a 11y 11igl1 fre­
q.ucncy fluctuations of plate c1ure11 t in respect to 
induced. grid cl1arges set ur) a11 oscillalor}r "'·oltage 
across the choke. The D.C . eo(l of the choke ,. 
remains more or less at the stea<ly ])Ote11tial applied 
by the II.T. sup1)ly, namel}·. 150 volts. Korn1all)·, 
the plate encl of tl1e choke X is at the same J)Olentia I 
less a slight voltage cJrop across the clioke d\te to 
ohmic resistance only and ''' l'licl1 can be neglected 
for the moment. A~ CXJ)laincd previoi1sly. the fact 
of closing either the filan1ent or the })late circuits 
{or the grid circuit) pt1 ts an initial charge ot1 t11c 
tank conde11ser and sets the circl1it oscilla r.ing, th us 
applying induced cl1arges across the val\•e e lct tro<les. 

--ovt a positive charge on the grid \\-'Oltld cause an 
imn1e<liate increase in filament cn1ission, but d\1e 
lo the high impedance of the choke. the r>l::lt(' 
ctlrrcnt flovving through tlte choke can11ot imm<'cli-
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a tcI:v inc rease in pro1)ortion. T f e11ce the acl<litionaJ 
electront; arri\·ing at the plate are n1omentaril)­
re ta ine(l there ancl r f\St1lt in the i)Ia tc i1otentia l 
falling })e}(l\.\. tltat exi~ting at \:- , .'imjJarly, a 
11egati,·c charge on t11c gricl 'voul<l rcdt1ce t11c 
filament c11\ission, but the i 11ducti \ .. e action of ll1<,: 
choke prevents tl1e- plate current (ron1 falling 
i1111ned1atclv to tl10 sa 111e value. ~rhu s electrons 
are drainc<l off tl1c plate, lca,.1ing it pc>sitivel~· 
chargrd abo,~e the l1otcnti<tl at \.... "rhis oscillator~· 
pla le \'Ol ta.gc is 18() degrees ot1 t of pl1ase "'·ith tl1e 
gricl voltage as ~hO\\·n i11 J..."'ig. 2, and if tl1c pote11tial 
at Y temai11s steacl)- \\'ltilst the plate potential at 
X i~ al terna ti r1g a bo,·c· and l1«IO\V tl1is ,~alttc, it can 
be said that a 11 oscillatory' "·oltag~ exists across tl1c 
choke. 
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An in::;pectio11 of Fig. 1 '"'·ill re,rcal tJ1e fact that the 
oscillator)· voltage across tl1e filan1ent tap and the 
J'late enll of the coil1 1.he oscillatory voltage just 
c-lcscribed across the plate filan1ent space of tl1e 
"~a lve and the oscillatory ' "oltage across the chokeJ 
are one ancl the same. For purpose$ of explanation, 
llO\\·e,·er. it \.vas con"idered as being applied b)~ the 
tank ci rct1it, across the val,rc. but the discrimina ti11g 
rP.ader will understand that it ,,.·ould be equally· 
true to consicler this voltage as being built up across 
either tl)e choke or across the plate-filament space 
of the ''alve ancl appliecl across t.11e tanl< circt1it. 

Tl1e fila1nertt tap or feeder B is at zero potential 
ancl the oscillator is stabilised by earthi11g tllis lead 
The high freqt1ency pote11tial is also zero along tl1is 
lead fro1n tlle centre tap on tl1e tank coil across the 
by-pass conclenser Cb. and at tJ1e l) .C. end of 1'..he 
choke~ Y. The D.C. potential at Y is 150 vo1ts, 
hence ,,·ith a tank volttige of 100 volts the 11igh 
frcquenc,· voltage acro$s t11e plate-filament space 
of tl1e valve a11d across llle H . I ~. choke is 50 "·olts 
peak value. Therefore tl1e plate voltage must 
alternate at higt1 frcqne11cy bct\ve-eu 100 and 200 
~-olts. This high 1rc<1uenc)· ,-oltage builcls u1J to 
com1)arativel)- high ,·alues and in some cases even 
exce<.'cls tl1e D .C. ' 'Oltagc appliecl to t11e 1)Iate, so 
that t.he plate acttiall~· becomes negat1,'e. It is 
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possible to determine tl1e <li tribt1 tion of l1igh 
!requerlc} \-oltage across tlte choke 1>)1 using an 
ab orption ,,.a ve1neter or neon tu be. It ''ill be 
fot1ncl to be a maximum at X and falls off to zero 
as Y is approached. 1"'he an1pljtude of the 11 . r·. feed 
in1ptll cs t11rough the choke at an\· instant c<1uals 
the voltage across the choke· at that in~tant. cli\riclctl 
by the in11)ccla11ce of tl1c cl1okc. 

I l. is ho1)ec1 ll1at tl1e foregoing rer11arl\:s i11 co11-
junclion '' itl1 i:igs. 1 ancl 2 \\ill 1)re1>are lllP \\a. y· for 
a fc\v practical consideratio11s, incltl<liug one or t\\·o 
curves the '' riter plotted out in a ver~· rougl1 a.11d 
read\· n1a1111~r. . 

'I.he oscillator usecl i11 t11e ex1)crin1c-11 t~ ,,·as 
exactl)r as ~llO\\ n i11 r'ig. 1, the tar1k coil l1a \ .. ing 
tv:el\•c tt1rns on a fot1r-inch dian1eter former. Tl1e 
,·al,·e ,,.as an Osran1 DE P 2-10, ,\·l1ic 11 is a lo'". 
resistance ~·alve of abot1t 2.500 olim~ rcsi~tancc, 
\vitlt 150 ,rolts on tl1c plate. 4\ grid lc:ak of 20,000 
ohn1 resistance "'·a u ed and tl1c oscillator \\a~ 
tuned to approxi1natcl)- 42 rnctrc-;. 
Th~ c11n'e shO\\'n in l·'ig :i \Vas 11lotted first in 

orcler to f111,1 tl1e. correct ftla111cnt ta1>1>ing point. on 
tl1e tank coil, ,,·hich is that giving n1axirnnn1 tank 
cu rren l, ll1us de11ol1ng tl1a l tl1e 111axi11• u111 feed 
.current is being obtained for a giv·cn J>lat~ \ 1oltagc, 
and tl1al lite pllasi11g conditions are correct. As 
this osci llator clevclops sucl1 lo\v ])o,,·c·r, it ,,·as 
fot1nd tl1at a hot-,virc ammct ~r J)la<.c<l tuo muc.h 
Joa<l on the ci rcuit and rc$ultccl in rui~lcadi11g con-
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clusions ; a better indjcator of maximum tank 
current being lhe plate millian1meter, '' hic11 sl1ot1ld 
be inserted on the l).C. side of the I I. li'. cl1oke. 
Providing the oscillator is functioning corrcctl}·, tl1e 
minimum reading denotes n1aximun1 tiltlk current, 
because the customar)· grid leak and condenser 

applies self-grid bias, 11encc minimum plate current 
denotes the highest gricl bias obtainable, resulti11g 
from maxim u nl grid excitation. 

The exact l>osition of the filament tap on the tank 
coil Jargel:· clc1>c11cls Uf>On the val\re charactcri:itics 
\Vi th tl1e lO\\ in11lccla ucc 115\ccl, tl1is J)Oin t \\ras clt~acl 
centra l for \•arious coils, ii1dicating tl1at tl1c ci rct1its 
'vcre balance(l to a nicety, l~or efficie11t \VOrki11g 
ancl stabjliL}· tl1e 1ila111c11L la1) is a l,vay"S at a v<>ltagc 
noclal point. lr1 oll1er \V<)rlls, at zero 1>otcntial. 

The curves of fi'ig. 4 \\·ere plotted in an endeavour 
to find ot1t tllc cficct.c; of grid bias. ~l~hey are 
dy'llamic curve take11 unclcr actual '''orking con­
ditions, cxrcpt t11at c.lrv cells '"ere substituted for 
the usual grid leak anc.l con<lenc;er~ This cna blccl 
tl1e grid bias to b' a cl justed over a ,,·ide range. 
1'he resulting effect 011 tile tank current, the J>late 
current ancl \."Oltage and the grid current arc sltO\\.·n . 
By rcclt1cin~ the plate curre1lt ancl increasing tl1c 
tank current. grid bias greatl ). increases tl1c effi­
cienC}' and stal,il1~~ of tl1c oscillator. l'sing a 
grid leak an<l condenser is a simple an<l cheap mea11~ 
of obtaini11g bias l>'" u lili:;ing the positive l1a lf­
C) "C1es of the gricl cxcitation1 volt<1ge. 

\\nen ll1e grid is isolate<! by a conclcnscr, tl1c 
positive half-c )·clcs of the grid S\~ing voltage cattse 
electrons fro1n tl1e ftla111eut-platc stream to collect 
on the brri<l . 0'"' if no leakage occurred, ll1 is 
negati\'e cl1argt.• \\'oulcl l>uild up to an excessive value 
and make the \ral·vc cca~c to function. If a high 
resistance connects tl1e grid to earth, ho'''cvcr, the 
negative cl1arge builtl~ u1> to a cer tain \1aluc sufficient 
to force a gri<l rurrenl lhrotlgh the resistance. 

Fig. 4 sl10\,·s that al>out 30 volts bias is required 
to procluce n1axinlun1 tank curren.t, l1er1ce the grid 
leak resistance sl1oulc1 be such that the high frc­
quenc}· vo1tag<' across r~ antl (' produces this valt1e 
of bias . 

A grid leak ancl condenser act as an automatic 
bias regulator, ancl 11a \·i11g once found tl1e <:orrect 
value of gri<l leak re~i~tal1ce, any sul)scquent 
alteration to 1>0,vcr automatically readjusts tl1e 
bias in proportion. 

Stud)1ing ll1e curves of Fig. 4 vti11 :·ield n1uch 
further interesting information, but this must be 
shel,1ed for tl1e lime being. 

1\ttempts \v~rc next mactc to find out the form 
taken by the I)late current ,,·hilst feeding the tanJ.c 
circuit., and to tbi .. cn(l t.he curves of Figs. 5 and 6 
\Vere plotted. 

.-ovl, as sho,,·n prcviousl}', the 1)late voltage 
varied at the tank frctt\1enc)'· over a 'vide ra11ge from 
perhaps do\tblc the a1,p1ic-d D.C. voltage to zero. 
Hence the usual ~tatic cl1aracteristic ct1rve is use­
less for our purpose. 1311 t if the osciJlatory tanl< 
voltage is kno\vn, it is po ~sible to make use of a 
series of static curve ,-.•ithin the limits of the plate 
'roltagc anrl trace out tlte for1n taken by the plate 
current frorn tl1er11. 'rl1e curve obtained in this 
manner is really· a <l)·namic curve and represents 
more or less truly· the actual sl1ape of t11e feed 
current impulses in lbc plate current under ''rorking 
conditions. 1'11e met l1od used for plotting these 
curves \vill l)e ex1)lainetl at the end of tl1c article. 
For tl1e mome11t \VC are nlcrcly conccrnecl 'vitl1 
the shape of t.he fcccl impulses. 

fig. 5 sho,\·s that tltc feed in1pulses in the plate 
current take '·arious form .. , clcpending upor1 tl1e 
extent of grid excitation. Tl1ese are only· plotted 
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out very approximately, but they serve the pl1rposc . . 
in view. 

For example, a 20-volt grid S\\·ing, \Vhich is a 
10-volt oscilla.tory voltage across D and C, releases 
one negative iinpulse per c1~cle, the posi tive 11alf­
cycle of grid swing being inoperative. 'fhis rneans 
that the lanl\.. is impulsed once per C)rcle. Th~ fact 
that the feed in1pulse takes shape a~ a rcd11c li<>n of 
plate current is immatcrjal as rcgartls its effect on 
the la.nk circuit. These inlpulses l1av·e a11 an1plilude 
of about eigl1t millianlperes and are suff1cie11t to 
maintain a ta11l{ voltage o! about 20 volts. The 
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plate ci1rr<~nt nlillian101eter \vould reacl about. 
28 millian1peres. 1'11e cff c.ct of a 60-,rolt grid 
S\\ring is sin1 ila r , cxcc1)t tl1a t the impu l es hij. v<t 
larger a n11)1ituc1e, ua.n1ely, al)out sixteen n1ilJia 111ps, 
a11cl as is to be expected, they ""' ill 111aiJ.1tain a 
larger oscillatory· tank voltage of ~1bout 60 volts. 
It \\~il l tle not.iced that th<? 11latc <'11rre11 t as inc:li­
catc(l l)y the plate roilliammetcr has f"1llen to J1alf its 
previous ~v·alue, no''" being 14 mi111amps. 'l~l1is is 
clue to tl1e increased grid cxcitatj<>ll au tc>r11a tically· 
increasing tl1~ grid bias, as explainell pre,rion~ly. 

It is obvious tl1at the valve charac tf'rist.ics greatly· 
a"ffect the shape of Lltese irn pttlses, so n1uch :o that 
a 12.0-\folt grid S\\•ing releases t\vo in1pulses, the 
bull< of the energy· being in a positi,,c sense. ·1·11c 
tank tbcr~fore receives tt\ o impulses per c\·clc, the 
negaii,·e being vcr}· sn1all con11>ar <'cl to tl1e positive 
i1n11ulsc. 

Exarni11alion of the curve in l·' ig . 6 ~110\\'S lllal 
the ampljtude of t he po~itive in1 1)ul::;<.~ i about 
18 milliamperes ,,·l1ils l the plat~ currt·nt i=' ()It l)-- about 
l O miiliarupercs. I Ience increasing ll1c gri<.1 ex­
citation 11(1.S s till fu rth~r increased bias~ so tl1at 
plate'. current onl)· .flO\\ s \\•l1e11 posi ti\·e half·C\'Cles 
come on thr- gri(l. In otl1C"r 'vords, t11c sc·Jf-ap11lie{l 
grid bias is Sttfficie11 t 1 o e1 I ecti ''ely.· slor a 11 cttrren L 
tluough tl1e \'al,re , 11ntil neutra lised b·y·· a po. iti,·c 
half-cycle- of gri(l .,\;11g. Tlti · rnalces f()r incrvased 
efficie11c .. ) and if the ilnpillse \Va~ a pt1rc l'la}f .. sine 
\va ve, the e ffic i~nc~t \\·oulcl be abo\1t 70 J1-er c~nt. It 
is possi bl~ to bring this up lo 11earl)· 90 p~r ccn t. 1))~ 
still further increasing the gri<l e~citatiot1, \\lien the 
impulse cur\te bccon1es hollo\' e<l ou l as sJ10,\·11 in 
Fig. 6 . L'nder the:;e conditions, the- val,rc- only~ 
passes currcn t for \'er~ ])ricf periocls vv1'til. t the g ri<l 
is positive. a 11d none al all \\'l1c11 Lhc grici is ncgati\rc. 

For example, a 400-volt grid swing releases a very 
small in1pulse at th.e commencement a nd another 
at the conclusion of a positive half-cycle on tl1e 
grid. During the rest of the time no plate current 
fi<>'-'VS at all. Hence tl1e tank oscillations are n1ain­
tained by extremely small feed impulses of current 
through the valve, so that.. 1.he efficiency· is very 
high indeed. Unfortunately, such high efficienC)' 
cannot be obtained in practice O\ving io unstabilily 
"\vhen tr)1ing to load the oscillator. 1'"or reasonal)le 
efficicnc~l with good stabiljty, the feed impulse 
should be similar to that sho\vn for a 120-volt grid 
S\\ing, 'v-ben the effi.cienc)T is about 75 per cent. 

It has been sl1own that the oscillatory plate 
voltage is 180 degrees O\lt of phase ''-' jtlt the grid 
'lO]tage. 1-lence 'vhen a. positive grid S'\ving reaches 
its peak value, the plale voltage reaches its negative 
peak "Talue, or 111ioim~u1 \.~oltage. Therefore, if 
these oscillator}r voltages approach ju value the 
D.C. v•·oltage on the plate, the acrnal volta,ge on 
1.he plate becomes ·very srrtall. \\~ith high oscil­
latory V<>ltages in the tanl< it is quite likel)r that at 
tl1e t ime \-vl1en peak values occur the plate "lOltage 
falls to zero. or cvc-n becomes negative. 

1'llis naiurall)r affects the plate current, so that 
instead of increasing in response to a pc>sitivc half­
cycle of gri<l S\•ring, the plate Clt rrent coLnroences 
t.o fall in value as tl1e peak v·alues are a1Jproached. 
This cause!'i the hollo\"·ing-out effect on tl1e impulse 
curve and inciden tall }r increases the efficiency by 
reducing the plate current. 1-'ig. 7 is acluecl in the 
l1ope of mak.ing this son1ewhat obscure point a 
little clearer. 

l t should OOv\ be clear as to ho\v the efficiency of 
an oscillator is increased by.. increasi~g the gricl 
excitation, l>E--aring in mind the fact that tl1e D.C. 
voltage- applied to tl1e plate remains constant at 
150 volts. 

Grid excitation \\'as increased by S\1hstin1ti11g a 
larger coil, thus i.ncrcasing the l , ·C rn tjo of the 
tank circt1it. 'Il1is l1as tl1e eflect of re<lucing the 
tank Clltrent and increasing the tank \•oltage. So 
t lta t tl1e osci I la tor)- "·ol tagc across B a r1 d CJ \' hlcl1 
co1lslilu tes tl1c gri(l cxci ta tion, is increased. In 
cc1se Lhis sounds paradoxical, it i~ qu1tc- a sitnple 
mattc.r to prove r>y ap1)1·oxir11ati11g t11e tank voltage 
for t\\O diflerent sizetl coils. 
C.\SE 1. 

Usi11g a 12 tur11 coil. 
'f a nl' capacity is .000 15 nlicls. a1)proxin1ately. 
Tank current is .35 an1ps. (See ct1rve in Fig. 8.) 
\\ avelen.gthis approximately 42 trletrcs. 

Iu1pedance of condenser = 

= 

-
Jrnpedar1ce of co11denser 150 ohms. 

] 

2;.; x f x c 
l 

~ -
44 x .00015 

l 
.0066 

\ · oltage /\Cross condenser = r mpecla nee >< current. 
"l'hercforc 150 x .35 - 52 volts apJlrox. (R:\IS vall!e). 
'fhis gives a grid S'\ving of 72 volts peak \.taltle. 

C ') AS!-. .-. 

Using a 20-tum coil. 
1'an1( capacit)r is '(')000·~ 1nfds. appro:xi1natcl)~. 
·1·ank: curre11 L is .2 an1ps. (Sec cur\'C j11 Fig. 8. ) 

IF IT'S WORTH ADVERTISING, IT'S IN '"I'fIE BULLETIN. 
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\\"avelcngth is approximately 42 metres. 

ln1pcclance of co11clt::nser = 

-

1 
2-;-: f . c 

1 

44 X .OOOC>-1 

1 
.00176 

J 1n 1>~da n c..c of concienscr = 5()() o 11J11s. 

,. oltagc a.\.ro~-; conclcn er - l n1pt;>clanc • >~ Cl.1rre1t l. 

Tl1ercforc: 560 > .2 ==- 112 'olt approx (l~i\lS \·alueJ. 

This g:i,·cs a grid !)\\ing of 160 ,·olls peak valtie. 
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The abo,rc cxampl('>S sl10\V tl1at '''l1ilst increasing 
the L C ratio of t11c tank circuit reduces tl1c osci l­
latory current frorLt .35 an1peres to .2 arnp(."res, tl1e 
oscillator)~ ' 'oltage across tJ1c tar1k i:; inrrcase(l 
fron1 52 ' rolts l~:\IS value" to 112 volts l{~1S \'a lue. 
So that t11c gricl S\\ing is increasC'<l fron1 7'2 v·cJlt5 
peak '\ralue to 160 \'Olls i)cak valuL-. Hc11c • \I• ithiu 

JOO 

/ 
•l,;ATE llOLTAOO 

U'O --- -- -- -

300 VOLT G1t1D SWJN~. 

limits, incr(•asing tl1e L C ratio of tl1c ta11l\ circuit 
increase::; tJ1c eflicicnc\' of tl1e O!Scilla tor. ...\J\par­
entl:y" t11en, tile correct I.., C ratio is not t:l1a t gi,·i11 g 
ma.xirnunt tank c11rrent, l>t1t that \\llicl1 givt'S 
sufficient grid cxcit~tiou to prod\tcc <.1r1 in1pu1~c 
through tl1c val\tC sin1ilar to tltal shO\\O for a 120-

YOUR SUBSCRIPTION 

,.<)lt grid S\\ ina. 1:-i~. S ~110,,s the tanl< current 
cur,·c..' obtainer! for ,·ariou~ sized (O.ls. 1 t \\•ill be 
seen tl1at a 12-tuin coil gi\·e~ n1axin1um tank 
ct1rrer1t, lJut i11 <)r<ler tc> olJta1n higher etficienc} a 
larger Ctlil sl1cJulcl b ll~ed. In 1>ractice, it ,\·ill b<: 
fot1ncl that lG c>r 18 turr1s \\ill iocrca. c ll1e <.\ff1cic11cy 
to 70 i.,er cent. or so \\itl1oul ~acrillcing Sl<1l)ility. 
Tn otl1<.:r \\ore\:,, i11 Otlh."r to <>btain a larg~ fl•c;;<l. 
in11n1l c \\tlh ~ s111all pldlc current, tl1at is a sligl1tlv 
flattc.'11ecl 11/.tlf ~ine ''ave im1>ul ·c, the L C ratio 
sllo11lcl bC' ~ucl1 tJ1a l the..· tank c11rrt:nt l1c. llet,vc.aen 
tile \ 'a}ues _.\ ttnc.l J~ <>Il tl1t' CUf\1

(' ill rig. 8 
lt mt1st be l1c>rr1c i11 111incl that higl\ re~i tanc.c 

\•al,·ec; 11<1,·i1tg a larger an11>lification fa.cior ,,·ould 
not require Lile sa111c grid cxcitali<Jn as cl IO\\r 

:rcsi~t4lnc~ ' 'a l ,.e i 11 orcler to obtain the' rc<1 t1isiie 
sha1)ecl i111pulse. 'fhcretor<', it i ~ prol)ablt· tl1<.1t, 
''hen using l1igl1 r, ·istancc ,·al,·cs, a lo,, er l, C ratio 
tank circuit can l)e t1:ccl, \\ ith lhe result tl1a t larger 
tank current ca11 l1e o l1tained. 1·11is st1ggc~l$ chc 

·4 
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iclea that a current-fed aerial s}·:sten"l migl1 t i)rove 
to be the most efficient radiator. Tl1e onl)r grounds 
for suggc$ting tlti is tl1at pre$umably l1igl1cr 
voltages \VOt1lcl be obtai11ed i11 the aerial. 

On tbe otl1c•r J1an(I, a lo\v resistance valve ''orJ,ing 
at rr1aximt1n1 cfficicnc)· \\ oulcl generate l1igh tank 
voltages ,,·ith c<>11scqt1(•11l reduction of current. 
llence, for tl1c sa111c rea.~on as stated al)O\'C, it is 
suggestccl tl1at a "oltage-fccl aerial :sy·ste1n \\'Ot1ld 
prove 111ost cf11cit.'n t. 

Several bric-f tests carrie<I out b\T the ,,·riler failed 
to 1)ro<luce an,:· concrelc <.·\·idencc that s ttch ''as tl1~ 
case, b11t at nn>-· rate- tl1e foregoing may sugge~l a 
li11e <lf expcri111en t for a n)·o11e interestecl . 

. ..\ poinL of intc-rc·t in r elation to the nho\·e is 
t11at. it '\Vas four1ll 11ossil)lc n1aterially to incrc<lsc 
the t1s<:ful life.: of an old \•al, re, the emh.; .. ion of"' hicl1 

1\1 A Y BE DUE - IS IT? 
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bad fallen off. by 1ncrely increasing the L C ratjo of 
the tanl'- circuit. This rcdttced the plate current 
and incrC'ase<l the efficie11c,~ of tl'\C ·va Ive so tl1a t it .. 
oscillated muclt better. 

In ca~c anvc>ne is in tcre ·t ·d i11 tl\C' metl1od u:-.cd 
for plotting t.ho cur\'CS i11 Figs. 5 ancl 6, it i5 l1oped 
tl1at tl1e fo.llo\vtng ex1>la11a\.ic)n ''ill 1nak.e it clear as 
to ho\v tl1t~sC' c11rv·es \\t.~re obf..ai11ed 

In tl1c fir~L })lace. jt is olJ\"iOuci that O\\·ing to the 
oseillaLoT)' nature of the i1late \Oltage, tl10 or<lina11' 
" Grid ' 'olts plate curre11t" st:atic ct1aracteri~tic 
ct1rve is usL•les~ for 1)lott.ir1g out tl1c 11lat(' curr<.:nt 
i1np11l~ . J f tl11.: osc illate~' ''oltag~ aero. s tl1c tank 
circuit is kn0\\1n, hO\\•c·ver, a series of static charac­
teristic Cttrves ca11 l..,c dra'' n for pla tc \1oltages 
l}·ing l)Ct\-\"C<:'tl th<' nlaxin1uL1L and 1ninir11u1n values. 

For example. \\'it11 an os<:tllator~- ta11k voltage 
oI 60 volts 1)eak vaJuc, tlte ,~ottrtge acr<):::-.s:i 13 and c: 
ts 30 '-'Olts peak ,~alu ·. T11is tlleans tl1a.t the grid 
potential is a l ternatc·lv 3t> \olt' po~itive and 30 
volts negative to it normal y1ote11tial a~ fi x:ed b}~ the 
gri<l t)ia "· I 11 r>thcr \\'Ord , the gri(l S\\ i ng is 60 
"ol ts. Tl1e osci1la tor}· '.:oltage acrc>sc; ~'\ an<L 13 is 
also 30 \'olts peali: \.aluc. l1enc~ llle plate v·oltage 
alternate. bel\V(\.cn 180 volts (150 Illus 30) ancl 120 
v·olts (150 minu:> 30). 

In 1:1g. 51 ODt! !Sta tic ~11a racteristic c l1n:e l1a~ bct~n 
dra'v 11 for a p1aie ,·ol tagc ot 18() ,~olt$ "nll another 
for a J)late voltage of 120 volts. \\'l1icl1 are the 
maxit11un1 and n1i11in1t1m '"alu<1 s oi tl1c o~cillat<>ry 
'Toltage coming 011 tilt'" plate . 

.. r he gri<l bia<; protl11ccu ll~- n grid s\ving of 60 
\•olt~ is abcJut ~JO 'olt:, hence ns a JlO it1\P~ li<tlf­
C)'·<' le con1c:s on tlic gricl, its potc11tial b~ c-0111es 

zero. i\ t tl1 i~ ll1ou1en t a negative~ halt- )"Cle roroes 
on tllt" plate, so thtlt tl1 platr voltage is 120 \·olts. 
It can. be seen from the c11r\l'es of l ... ig. 5 tl1at at tbis 
moment the j)l'1le c11rrerlt is 20 n1illiamperes. 

'\\hi. n a. n\.ga li,·c..· half-~~}·clc comes on Ll1(~ gri(l, 
tllc grief pott:ntial i~ 60 volt' ll.t.'·gati\·e and at the 
same tiu1e the 1)ositi,·c haJf-c1·c le on tl1e plate l>rings 
its i1otcnt.ial up to ISO ,-olts. The cun-<'s sllO'\\' that 
this \ttUS(\S a 14 r1Jillian1p~rc recl11cLion of 1)late 
current in r1l1a~e 'vitlt tl1e g ricl volts. Tl1t~refore, 
tl1e fec(l im1)ulscs in the plate current take shape 

• 

The Second l,oyal Relay. 
((.:ontir1uetl _(Y111n opposilt- P«Je ) 

Fro1>i Cti11atla (St. J.ainberl) i'ia G2 T"Q. 
" ~Jany l lappy l{eturns and l)Cst \\ ishe-s for a 

long and prospero\1s life.'' 
(Sig1'ied) ·1·u1-: 1 l<.·\Z..::S)lJTTI~<.i 

A)L.\TET.RS OF ST. 1~A,IBl!1~;, 

Quebec. 

Fro>-rz :Pl. l ndia, t•ia G6! Z a1id G6lJ n. 
11 Lo}·al and hearty· greetings to II. I~ H. tr1e 

Prince ot \'.\.a le" from th~ n1~mbcr~ of tl1e British 
l:'.:mr)ire Radio l :nior1 situat~cl in Korthcr11 India 
and D11ru1a.'' 

J:rOJJZ Ca1iadti (J 1 ontreol, Q11el11.!c). via v1'1i2C .J 
tt.rtd G511l L. 

·· To tl1e E1npire's greatest son, 1no. t htloil,lc 
and l(>)Tal grort.ings from tl1e :\1011trcal Branch of 
the l{oyal l~ropire Society." 

l .$ig>iell) St R I l c: ~RY (~R i;,v, 
Prcsitlent. 

as a reduction of plate current for C\1ery n egativ.e 
l1alf-c~trle comir1g on tile grid. Tl1e otl1er cunrt~s in 
Fig. 6 \Vert: obtained in exactl)· tlte same "·a)·, 
e-xcept that thc- values are different. Due to t11c 
,·at,·e cl1aractr·ristics, a 120 '\rolt grid ~'ving i>roduccs 
an increase of plate curretlt for c\•er~1 positive half­
c~·cte C<>n1iug c)n the gritl, \\·hicl1 is a different state 
of affairs. 

The curves of I··ig. 6 ~vere I)lottccl '\Vitl1 great~r 
acct1ra.c}-, it l1eing assun1cd f(>T tl1c puri'ose that 
the tank osciJlatio11s '""er~ sinuso1cL:tl 

l 1ig. 5 shO\\·s t11at for grid S\vings of 120 \•olts or 
<)'-rer, the ~tatic characteristic curv·e for plate 
\toltag $ at>O\Ye the normal \"alue of 150 volts are 
un11ect•ssary·. 11encc tl1cy" have been 0111ilted i11 Fig. 6. 
TI1i · i:::, because [}te positive l1 nlf-cy.~c1es on the gricl 
pro(luce tl1e plat<" curre11t impulse. so that the plate 
voltagP re<luction~ are all U1at. concern us. 

In tl1is ligt1rc, static char<tctrristic ct1rvcs have 
beer\ plottecl for l) la t( .. ""oltagcs fron1 l 5t> i11 stl ps of 
ten 'olt'3 or so <1<>\\'0 l<) 10 volts. 

.\sstln1ing tl1e tanl( osciJlatioa~ to fc1llo\,. a sine 
la \V, tr1e ,·erth .. al lin<'s i11 the figure to t11e ll!Jt of the 
CUT\ CS re1)rcsc-r1t value::; of voltage (}L1ri11g a positive 
11alf-c~·llc 011 the gri(l. a£t<·r e"·en 1ncremc.nt~ <»( tin1c 
have < lup~ed. 'fhc in1pt1lscs a rc J'lott~rl out 
~xaL:tl}'- as hefor ·, but in t11is ca c ;\ tin1e base is use(l 
to coinci<l · \\' itlt the tin1e. at '' hicl1 the gritl \1'oltage 
\\as takc:.n. I·"or exan11>le, clftC'r th of a C}rc le 
tluring tl1<· 11ositi,..·e half C)'tle of a 12Cl-volt gricl 
S\\·ing, the gricl \ oltage is {10 mi11us 42 ,·olts, \\ hicli 
is 18 'olts negati"•e and at ·the c-t1ne time the }'>late 
,~ortag(> i · 15C>. n1inu~ 421 \-'.rhicl1 is Jl)8 ,~ott~. l··or 
these ,-alues tl1e iilate currc..·11l is found to lJC' abot1t 
12 n1illia1111>cr~s. ·r11is \"al\1C' is th.er1 plottecl on the 
'\'ertical currer1t scale at a <lista11ce 0f ith of a c:~;cle 
along rhe ltori/.ontal tin1n scalt... In tl1is ma11n(Lr 
the pla tt! c11rrent 1n1pulse is plt)tte<l for a complete 
po5iti\?c half-c,.rcle of grid S\\'ing. The grid bias 
val11rs arc ass11n1ed to he a" ~11{)\Vn 

111 C"<Jnclusio1l, thf· \vrilcr ventures to )x11ress th 
11opc- tl1at, after'' ailing througl\ this Icngtl1}· article, 
the react er \vho is TIC'\\' to the game m igbt find mucli 
to hel1) hin1 or her in understanding 110'" tl1e 
Ilartlev· o~cillator O:>Cilla tcs. . 

!11 conc- lucling ~hi~ accoLr r1 t of our t·co11d I .. o\'··a 
Relay, t l\e C-0uncil ancl ()fficers of lhe tlome .. ·ocicty 
exten<l to flll B.E.l~ . l~. Groups, Associations and 
m~mbers, ll1eir most cordial tha11ks for tl1eir assist­
ance in mc:tking the project once more a ·t1ccess. 
Thar1ks arc al -o oftercd "to our O\.vn I•:.L.S. \'·110 
stuck to their job in spite <.>f <lU:'.r<."'rsc cun<litio11s. 

Erratum. 
\'\'ill r()ad<."'TS pleas~~ 11ote t11e follo'"'ing corrcctio11s 

ir1 regard to ~fr. :\lega\, .. ~ lectur~ ou Electronic 
Oscillation:; procl11ce<l in the last issue ? 

1. P.4, Fig. 2: tl1c , ·ertical scale of grapl1 (b) 
~houl'l be in'· m.\," not'' amps.'' 

2. P.6. col. 2. line 10 : for I metre, rea(l 3 merrt~. 
3. I>. 8. col. 2. Jinc 52 : before osci11atrlr, a<lcl 

electron. 
4. I). 11. col . 1, title <Jf 1·ig. R: for·· ·\ - oscil-

lat t n " 1? '>' ? 3' 1'> etc ,. read · c: or-.an en a, l\ - · -I\ ... , I\ - · -- • 

·· A - oscillat<Jr-antenna. 3A. •4, 5X :4, 7A./4, 
etc:'' 

SEE YOU AT CONVENTIO •. 
• 
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The Second Loyal Relay. 
BY ] Oil. CL.ARRlCOATS. 

Honorarv ~Secretary, R.S.G.B. attd B.E.ll.l./. - -

jtt>ze 23. 1931. 
n 1'1 eside11t, 

Ra<lzo ~';orir(,v of Grtat Bri/(lin. 
·· l'ri11re oj- £f "alt.?s sends 5znce1'e lha1zk!:'. to 

all n1f;J1bcr: Radio Sociel)1 of G;1.·at Britai >l 

c-1r1d 11rilish Frnpzrt- J?cl<liu U1iio11 /or lhlir 
131rtlldaJ1 c 11igratulations u·J1icli hzs R O) 't1l 
I-I ighness >Jlttch appreciated. 

C or11pt1 oiler.'• 

I
X ll1e:se \\ ortls our Patron l I I~ 11 . t:l1c Pnnce 

of \\ales than k\·d the Societ" a 11cl its ()ver­
::>cas Rc1>rl·:c·r1 ta ti,•es for tl1cir. 1o~·al greeting ~ 

\V}11cl1 ,,·ere extended to him on tl1e occo.siou of 111s 
recent l~irtl1<la v. 

" 
J<ad io conditions for the t\\tO ,,.c~ }{-end~ prior 

to Jt1ne 23 ,,·ere, unfortunatel)-, J)O<)r for som<.' i>etrts 
of tl1e Empire-, ,,·itll the result tltat tl1e lc>ng-a\\·aitccl 
n1cs ·ages fron1 Nev: Zen la no, .-\ 11~t.ra Ii a and 11 ortg 
l<ong \Vere de la ~;e<l . '"fhe 'N" e'\"' Zealand 1ncssage 
act uH 11)' 11 rrivt•d \lia · orth .~n1crica on J t11)· 7 . 
''"'c ,,·ere extreme!\· sorr)· lo n1iss tl1e g-reelir1gs 
from tl1ese parts. but nc\rcrthclc~s ,,.l' apprl'c:iatc 
that no blcLn1e attaches to an\·one, t1nles it be tl1e .. 
cuslo<lia11 of the sl1ort '"a \ 7 CS ~ 

As in form ·r )·earsJ tile l1andli11g of the LO\'al 
R€'la)- ,,-as in tl1e hands of our Actil1g \ ' ice-I >resident 
ancl Pt1l)licily ~la11ager, )Jr. A. E. \ \'atts (G(,L.~ }, 
and it ,,·as l1is privilege once again to deli\'er the 
rnessagcs to tl1t· l{oy"al Palace. 

l t 1s "'1th regret 've mention ll1a t 110 l')res::, 
publicity v,·(ls per1nittcd in connection 'vi th these 
messages. '\re are certain that if lhis could l)e 
authortsed, a definite fillip \Vould be given lo an1atcur 
radio work in this cot1ntr)1 • llo\vevcr, \\'e anticipate 
that tl\e <la v i.s not far distant "'Then some of the 

• 
present irksome restrictions \\ill be remo\red. 

T l1c messages as received, foJJo,v in order of elate : 
Fro>n Headqi!aYt1.,YS, R .. 5 .G.B. 0- FJ E.l?.[,·. 

" "fhe Prcsiclcn t a11<l ~len1 bers of ll1e lncorpora ted 
Radio Soc1ctv of Great l~ritain and ·rhc British 
E1n1)ire Radio Union lJcg lo J.)rese11t tl1eir lo~·al 
greetings to their t >atron, H.R .H. the I-'rince of 
\ l\1alcs on the occasion of his Dirthda\·." 

(Sig1zed) H. BE'-' A S\\'IFT. 
Prrsidcnt. 

i~·rom Headq1carters, .11.R.l~.l ... 
'' 18,000 l"nitc<l States and 1,000 Ca11adian Radio 

Amateurs bondc'l together in their Organisation, 
the American Ra<lio Relay League, unite in sending 
'lOU felicitations ou ll1e occasio11 of )"Our Birthda)', 
Ju11e 23. Best \\-'ishcs for a full measure of health 
and happiness." 

(Sig..,.ied) HlR.ilI PERCY :\l . .\XI~t, 
President. 

Fro1n Ceylon, via Vl12AH, G5~vIL a11d G6~v·_,._ 
'' Lo) .. al Birthday greetings to H. R .H. The 

Prince of -vv· ales from members of the Radio Club 
of Ceylon and Southern India.'' 

(Sig,n,ed) j OLLlFFE (\7Z7G J). 

Ft'01tt .f aniaica. 1·ia GS:\f L. 
•· J ai11aica \v-ic;l1es y·our Ro>·al I Iighoes .. many 

h.a1)1)~; grePtings c>tl ).ro11r T3irt1tcla} .. , ancl l101)es yot1r 
Higl1ness \\'ill l1onour 11s \\titl1 anotl1cr visit very 
$0()0." 

l·ro;>t l~o1bad,1s, B. iJ-.l., tia G5B] ll11il (T6RG. 
" ()n the t11irL)· se\·e11tl1 Anoi\rersary of "\:~our 

Ro)·al IJighnC"ss' 131rthda~, ~~our Lo:y·al S\thjccts in 
J~arbados joi11 in e x i1re ~ing their s incere greeting5 
ancl ,,·isl1 tl1at tl1c health ancl l1appincss \\hich 
lla\·e been ~o ,·aluable in all ,-our trav·cl · ma,­
contint1c for n1a n ,. )'en rs to come.·· 

(.Signed) 1'. . .\RCJI E R { \ "1 , .. R). 

Fi·oni lrt1.q, i 1ia (;5HJ a11d G20I-' 
" 1"he lraq Grou1) join \\ith fe llo\'' men1bers in 

greeting Ilis Ro)·al l-ligl1ness ,,·ith congratulations 
and man)" ha1)1)>- returns on tl1e occasion of his 
Birtl1<la \ T •I I 

l ·Yo>1t f\·igeria, i·ia G6 1"1). 
" 1\11 ~igcrian amateurs join in \\'isl1ing H .R.II. 

Tl1e Pnnc.e of \\1 ales respectful greeting ~ on tl1c 
occasion of his Birthclav. '' 

• 
(Signed) \\.IL \ fOT (F~2C) . 

Fro>n Sl1aibah, Basra. via GG JJ"~r. 
'• f..A>)Tal Cireetings fron1 the J ~anr\ of ,.f,\ro l{i\'crs . 

The An1ateurs of Iraq send l1est \\·ishes for n'\artv 
hap1)Y rett1rns of yo11r Birtl1da")', Jt1ne 23, 1931. '' 

(Signtrd) Il.-\i\1BLIN (l. .. I611T) . 

l:ro;11 -:\'airobi, via G20P. 
''The Radio r\01atcurs of T{en)"a, Gganda. an<l 

Tanganyika send lo~lal Birthda)' greetings and be5t 
'''"ishes to H.R.H. the Prince of '\"ales.'' 

(Signed) Cox (v'Q4C It It). 

f;YO>>t !JortcL, J':ayal, ·via c·f'2A.4. a>ld (r6Vl). 
" On ll1e occasion of tl1e tl1iri}·-seventh Anni 

versar~/ of \ 'on r Ro~·al Highness' "Birtl1clay, tl1e 
Britisl1 Co1n1uunity of this Island joi11 it1 expressing 
t h rough the mcdiu m of A matet1r Rad10, 011r sincerest 
Greetings a.nd Best \~"ishes for your future Healll1, 
Happiness and J ... ong Life. 

,. \\'e hope that }'Our continued efforts on behalf 
of the Empire cluring all your travels rnay be pro­
ductive of the res11lts you so much deserve.'' 

(Signed} BRITISH \~rcF.-CoNsur,.., 
Horta, Fayal, J\zores. 

Fronz Can.ada (TJietford .1\.f i>ies) via G6 Y J(. 
" Best wishes and greetings to II.R. II. the Pri nee 

of \\iales for hea ltl1 and happiness from the Radio 
Amateurs of Ql1ebcc Province." 

(Sig»zed) i\L'PHY L. BLAIS (VE2AC.). 

(Contitiued at foot of pYe·uious page.) 
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Station Description No. 15. 

G6FY. 
Bv ,. "roPsNl"S. " 

A
N excellent example 0£ a 1931 l}rpe station is 

that ov;ned and operatc·cl by· ~Ir . R . A. 
Fcreda):, of Lc):toustone, Essex. Tl1c sta­

tion first ma<le its clebut in t J1 e ra rly pa rt of 1927 
on tl1c 2 )!. C. freq uenc~/ band Little or no tele­
phony '''as attemptecl in \rie'v oi tl1c: notorious 
local su1Jply maiI1s, '"·l1icl1 distri lJu te ll.1\.C. i 11 its 
\Vorst 11n.smoothed fon n. Ho,,·e\·er, goocl , .. ~ork 
''fas acl\ie\·ed \\·i tl1 C. \\ .. , a11tl it \.va.s n<>l Jong before 
t ransmi~~ion v:as commericed on l11e higher fre­
quencies. On the latter all co11tinents except ~orth 
An1erica an (l Austra la8ia. l1a ve bc<"O \\.'Otl\'.ed. 

Altl1ougl1 tl1e ·· \\1allpa1>er '' bear~ \vitnc:ss to 
111an}~ DX con tact , lht:· 011era tor "<:r)· \\·iscl)· 
conccn tra tes cu1 tl1e exy,rri1ncn lat sicl<. ratl1~r t11an 
indl1lging in uscles5 card l111l1ting. J~e-ing a rnember 
of the Ragcl1c,ving Club also pro"·c!'\ t:l1at G<'ll;Y is 
not one of tl1e .. ga-or>-(jru '' frutcrnlt)~ . Acti, ·itics 
are bv 110 n1cans con rine-<l to l1<>111e affairs a~ the 
operator is a rnctnber of se"·eral foreign societies, and 
attends at sundn· ft111ctions on tile Continent. .. 

No'v \Ve tome t<) tl1e station descriplion proper 
As can be seen fron1 the pl1otograplt, the enti re gear 
is constructed on sound lines both tl1corotically 

a11d practicall~". i lo rc tl1an usuttl attention has 
been gi':'en to detail, as is evident from l11e numerous 
Jillie refinernents, \Yhich. a lt11oug,h not ab~olu tely 
11ecessa r)r , give tl1e final touches to t he sta tio11. 011 
the top sl1elf 1nas' be seen lhc 7 )1.C. cr}·sral osci11ator­
followcc1 by an amplifier ancl also pusl1-pt1 ll po\vcr 
ampJificr. A n1ost ingenious S)''Sten1 of intcr­
connectic)n l1as been clevised . PO\\'Cr sup1Jl\· leads, 
etc., are bro11 gl1t out to spring contacts, e<tc11 one 
inaking co1111ection v:itb tl1e ap1)ropriate n1eta l 
~trip · al the back of ea.ch st.age ; th U5 tl1ere are 110 

straggling leads to fray one's patience, and eact1 

unit n1a. ~- l>e takc11 do,,'11 ar1tl replaced iu a matter 
of seconds. 0 11 the n1i<ldle s l1clf is scc:n a c11·stal 
oscillator a 11d lJufter amplifier, follo,\·ed b \ r the 
3.5 'f .C. frequency doubler, and .tinall\'' tl1e pO\\•er 
am1>lifier. All :itages 11cre are in push-pull. In 
passing, the fanriilia.r biscl1it-tio constrttction n1ay be 
noted, a lso the gencro11s use of glass Jlancls in the 
po,~er amplifiers. Another 1>oi11 i decidedly \vorthy 
of note is the p racticall)' t111iversal use of the famous 
("[25 -t· \\~hen occasion demands, Telefunken 
RE 504 's are employed for QRP work. 'These, 
ho'"ever, arc not alvv·ays obtainable. 'l'l1e n1axi-
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mun1 licensed l>O\ver of the station (50 \~atts) is 
~eldom us~d cxce1>l for \\ ork· on tlte 3.5 :'\1.C. ban<l. 
On the lO\\ er sh<.'lf a small portable recei\·er i" noticc­
a blc on the extreme left. This incic.len tall~· gai:e a 
vc~ry· goocl accou11t. of itself on a rec.e11t field day 
Pas"ing a long, \\'C con1e to tl1c Cr)'Stal n1on i tor, ancl 
acljaccnt to it the ordinar)· tttning monitor, llolh 
i11dispe11sa ble acl ju i1ct~ lo the n1odern station. 
l ex t to thi:'i is tl1c speecl1 an1r>lifit'r. and finall)· the 
station r<'cci ,·er. 'l'l1e la ttcr follo,vs th\.· con\"C'n­
tiunal sc;.. ,. -1 lines. 

Tl1(~ lcJca l su11ply n1ain~ are l).('. (at least tl1at is 
th~ official <.lescript1on t) a1tcl a generator is run to 

Ul)l)}\r tl\c nece -a11· t1igl1er \.Oltage. f>re..,sur up tt) 
l,OOU \·olt.:; is obtair1ablt:, ''"hich i~ ap1>Iu.·cl to tl1e 
I)O\vcr a.m1>lificrs a rtd modulator. Intermediate 
btages are run ot1 llie main_ ancl recei\' t-r 11:1. in 
~cr1t ' . ~Ic11tio11 mu:it be n1ade again of the troubh. 
CXf>cricncc•cJ \\'ith the mai11s and '11J1one \\'Ork. ..-\ s 
fa le \\-ills i l t:l1e su PT>l y is at its ,,·orst 0\1er '''cck­
cnos, a11<l .. t1r1cla\· 'phont' on 2 ).l.C. i ·all too often 
accom1>a111ecl lJy a ba.ckground '' l1ich the.~ " T · c.odc 
utLerly fails to cLccon1111o<latc-. 111 fo.ct, ancl in all 
seriousnesc;, the tcr1Lt · · 1"'-14')" " is u11derstood locu 11 v· 

• 
·tc' rt'prc~c·11t tl1e entire auclio-frec1uenc)· ~})Cctrt1 111 
rolletl into one; further co111mcnt is "uperlluo\is ' 

'Lnci<:r11catlt tl1t.: rnonitors and sr)C'~ch amplifier is 
t.l1e ge11crntor out1>ut s'' ilc11hoa rcl , v;J\ich accom­
moda tc5 ;i 11 thl! 11ecessa I)" i 111petl i men ta a ocia te<l 

The Mighty Atom.-(Co11ti11ztecl jro111 pagt 44 ) 
Ha,·ing bt1ilt L11e set, the question \.Vas, ·· Ilov.-

1l1uch po,,·ur input? '' As tl1cr\; \\·ere no tixccl 
conclcnscrs in the transmitter ouher than tl1e tanl< 
circuit, it \Vas consiclercd t.h<tt ttlc lin1il of the high 
tension voltage 'vas controlled b1( the spacing of t.l1c 
nlidget variable conclcnsers ancl tl1e rating of the 
\·alves. Tl1creupon t\vO \"al\rc~ of lhe L"X.210 type 
'vere l.1sccl alld 600 volts applied to tl1eir 1>lates. 
\Vit.h son1e trepidation the key \Vas pressed a11d 
luckily tl1c t.ransmitler oscillatecl, ot.he1·\\·isc bang 
,,-ot1lcl have gor1c the mi lliamet:er fi1sc 4:\dju5ling 
the frequency and bringing tl1c aerial into tune, 
brought the milliamps up to 110, C\n i111)ut of <56 
''a tts. fhc key v:a:, left dO\\·n to see ,,·11at part 
'\vould gi,·e up t11e ghost first. S\vitcl1ing off, all 
com1>oncr1ts "'-VC'rc inspected and th~ ~\ cakesl part 
,\·as found to be tl1e tank coil. ,,·hlcl1 \-.·a~ fairly·\\ ar111. 

I· or obvious reasons th is could not be inade of the 
conventional t in. copper tubing. ..l\.fter a ll tl\is 
,,~as only a n1inor (}etail and it ,,.as con!>idered that 
tl1e tra.nsmi tler could easily handle an input of 
75 '\Vatts. 

!~educing po\vcr, a t• CQ" \Vas sent out, ancl 
ZL2GO can1c back (approx.. 5,000 miles a\\'a)r)t but 
he v:as not \ ery QSA and his report ,,·as spoilt by 
QRivI. Later reports from stations in the Eastern 
States (approx. 3,000 nlile~ a\va}r) gave tl1c tone as 
near D.C., and it is considered that tl1is can be 
improved by rcclucing tl1c tank coil to eiaht tnr11s, 
'\vhich \Yill probably bring the 7000 }{.C. band just 
'\\r:itl1in the limit of the tuning condenser, tlic total 
capacity then being approximatelj'" .0002 mfds. 

'fhc "''eight of tl1c transmitter \a.·itl1out ,·alves 
is If in. lbs., vrhicl1 makes it iJeal for a portable 
011tfit. 

\\Y1th th~ H.T. ancl L."f. suppl}'. Herc it ma)· l'e 
rcmark<'<l tl1at tl1e generator itself is hot1scd in tl1c 
cellar; a llcctic.. fe\\' hour:; 'vcrc S{>t'nt pulling up floor­
boards in order Lo bun" tl1e leads to tl1e radio roon1 ! 
Further to the right is a mC"rcttr}· cha 11ge-over 
S\\:itch \\ llicb, an1ongst sundr~r other 011cratio11s, 
connect the r~cr-i "·er accun1 ula tor in scric~ \Vi th 
the mains for ~t11>11l)·i11g the intermc(liate stages of 
the tran$rnitt.cr. 

Tl1a t, in general, conclucl<'s a sur,re)· of the 
station ir1terior. l~xtern~1lly,· tl1cre is the average 
amc)unt of suburban crc~ning. r~ .. or sorne little 
time a Zt•p1>clin anten11a has been in use, l>u L it is 
'll1ortl)" pro1>o~ecl lo erect a f ~Cv°) .... 

t\ t the prc~cnt ti1ne the 2 and 3.5 ::.\f.C. bands are 
l>eing conce11trated on. G6F\'" ha alv.a}·s been an 
enthu ia tic sup11ort0r of SCl metre "\\'OrkJ <tnd it \\'ill 
probabl~· l)c rcn1 \mbered tl1at he, amongst oth.crs, 
'-\Pas operating on this band befor~ it \\.·a generally 
01)enccl, in co1111ection \\.·ith C .B. \\·ork. As for 
2 vf .C., rno$t tin1e is sr)ent on 'J>hor1c "''ork, an(l 
altho11gl1, of co11rse, there is alJunc.lant opportunit)' 
for furil1cr resc·arch, GGI•\·'s telephon:y· is of a 11igl1 
standard and fully justifies t11e an_1ot1nt of lal)our 
expcndccl, cspeciall~· in ' ' t<:'\\. of tl1e mains difficulty. 

In conclu ion, it need l1ardl)· be said tl1at visitor::, 
to G6F\.. arc n I \\'a )'S heartily \velco111ed, anct a 
real good ra gc 11t .. \\' i~ a I" ~\ y'S assu r('d, no n1a t ter 
\\·hctll.cr the arri,·al hail~ front Tooting or fimbuctoo ! 

1~here is nol1ti11g inorc.:· to adtl, except tl1at. " t11e 
might;· alo1n " ~ccure<l flr"t prize at ll\e l~xl1ibiLiou 
as the bc~l midget transmitter 

Station \ l.\6FT is gencrall} .. " on \.\'atch " fro1n 
12.00 to 16.00 G.~1:r., a n<l reports on 11is signals. 
as ~\'e11 a.:; QSO's frOl'l1 other mi<lget transmitters, 
~"ould be \' elcorr1c ancl n ppreciatetl. 

Calibration Services. 
..\ Calibration l'r\t~<' ''ill be transmitted from 

GZ.1.. \I, :\Ir i\1arcu:c' station at onning-on­
"fhan1rs, J~erks11irc, on 3,583.13 l{ C., according to 
t11e follo\\·i11g scheclulc :-

4~l 11.00 c'per)· St1ncla\r {Telephon)"). 
I\t 23.00 evcf)· Sunda)r ancl Tht1rsda3~ (lVIorsc). 

'fimes arc- G. \T.1'. or B.s:r., as in force. 'rhe fre­
quency 11as been cl\ecked ancl a1>proved l>y the 
l>ost on1ce. 

Strays. 
'fhc follo,ving announcement of 28 ancl 56 ~I.C. 

tests was r~ceivetl too late for inclusion in the July 
BuI .. Lr:·i rK, but is gi,1cn here for the benefit of any 
n1emher \vho n1ay have l1card tl1e station. 

Test from XOT\'.li\{l (QSL via S.K.E.C.). 
July· 20. 21ancl22. 28 l\l C. 17.l)O to 17.10 G.\I.'f.; 

17.15 to 17.25 G.:\l.T.; 17.30 to 17.40 G.i\l.T. 
August 10, 11 and 12. 56 1\t.C. 13.00 to 13.15 

GJ\l.1'. 28 i\I.C .. (as abo" e). 
* • * 

Don't forget to send )~our subscription to,vards 
the Gerald ~Iarcuse Testimonial l'und before 
~ c ptember 5. 

• • * 
Tl1e next cJcietv•s B.B.C. Quarterly Bulletin 

\\'ill be read at. 7.20 p.m.~ on ThursdayJ September 
10, and not Scpte1nber 11, as previously slated. 

MAKE CO VENTION A SUCCESS. 
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An Aberdonian Modulation System. 

S O~JI~ 111on t.l1s <'.lgo. '' hilst 0njO)"ing the 
l1o~}>ita lit)· of a J .on(lon ~tat ion, ,,.e listcnecl 
to the 1.75 )1.<.:. 1>l1011e tranc:;missions 

floating ro11n(l t11at fa,·our<1 <l c1is11icl . "rhi"' article 
is 11ot i11 an\1 ,,·av a critiritiJ)l of ci (llC'T I...on<lc>n (>r 
th~ phoL1c there, -ancl tlie a l)o\'~c is onl ). tn<:n t1u11ccl 
lo t•xplaitl ho,,· t11<.~ •· l·ouv-l'.>t1g •· \va.s resuscitated 
;;i ftc:r so111e }~uars' torpor. ·r,) tell tl1<.. \\ l1ole tor)T, 
one L<>nclo11 st<L ti on f)ro11gl1 t tl1c ,,;ri tcr to t.'artl1 
\\'itl1 a i1ast~· bun11> l1) ren1:1rl<ing tbat h.t (Clttl(l not 
un<:LPrsta11cl hi~ re-marks O\·er the air C>\\ing t o a lack 
of the " B.B.C .. \..r1not1nccr" \,·ocnl c11flrtlct<:ristic ­
posscs. Cll by" tl1e O\\"OC'r o! tl1' l)eforc-n1cn tioncd 
station. 

-

A " i Mo~"LJ\'TCJ) 
0. "'· M-0, Iii.AT Olt 

Ob·viousl)r som '' mike t)r~'tctice " v. <l.S rec1uirc<I. 
But, in the l)f~ ·en t hard times, \\·011ld it ruri to tht· 
insta Ila tio11 of tl1e rectifiers, transformers, val\res 
arid (io<lalt · assoc iated '"illt phone \\Or!< ? It 
\VOttld not ~ 1\ 11asty tracing of lealls to the lo,,·er 
stc>rC)'"S of tl1e l)ird cage enclosing transmitter had 
shO\\ n ou tl1e ground floor (somC\\·hcr(l abo11t \\l1erc 
the tra}~ a11d sar1cl is usually foun<.l ) an arra)· o( gear 
\·\'l1ic.-l1 ,,a. usc<I to lllOclulate llte 10 ''·atts used. 
Aftc·r allo'"·ing for the fact tl1a.t some of the gear 
probal>ly consislecl oi rota f)T tra11sforn1ers, <~itl1er 
just back £ron1 re-\vin<J1ng or \\aiti11g to go a\\'a~ .. 
for the purpose (a }Jern1ancnt featurt· of tl1e stationl, 
the remainder, bro·llgh t. tt}J on a QRO sta11clard, 
seen1ccl ot1t. of the qt1estion SLutl)~ of the <liagra1r1 
of a C c· trail mitter disclose<! Se\'"cra l ] 0-\\"att 
val\ 'CS in tl1c earlier st"gcs ancl, l\•h ilsi a1,procialing 
a ll the virtues of 100 l)~r cent modulation antl t\,·o 
pages of diagrams in QS1" for the a ttainn1ertl of 
thi!), it sccn1e<.l 8omcthitlS nlight bt done to achieve 
readable pl1onc of fair quality b)· attacking these 
lo'". JJO\~er stages. 

For the- station ,,·ho "'·isl1es to l1a vc phone a,~ail­
a blc for <)CC1'~io11al l1sc \~ i tl1ou t grca t altl'ra t ions 
or ex11ensr tl1e follo,ving sc11e111e is suggeslc<l. '']"l1e 
Lotar p<),,·er requirccl to n1odulate son1e lllO ,,·att:s 
i~ rot111d 1.5 \vat:~ of fila111cnt current. ancl the 
tra 11 ~n-._i tter i~ fl\ ailal>le for ei lhe-r C \ \ . ur T>hone 
"' itl1on t "clj t1-·tn1ent. \ ')'' i tcb i11 111 icrorll1one 
c1rct1it is aJ l that i · rcc1nirell. Tl1esp retn<:trks apply 
Lo CC' :=;cts t1sing ht1lfer CJr 1-:'f) stagl)_s ,\·hic l1 are lr-1tcr 
a111plified, l1u t th<.· or(linar~· 10-v~ at ter 1s C<>n' ertil)lc 
on tl'lc.· '"me Ii nc~. 

)lodulatio11of8() lJPr C<'nt. or n1ore can l)e ulJtaine<l 
v.'ithou t spc~ch a rllJ >lificrs, a lthougl1 t11es~ can b~ uSt)d 
if desired. 

A 

({c.Jfercnce to diagra.111 ''ill sho\''" tl1at a val\·c is 
inserted to act as a I J. I " leal{ ttpo11 ar1 early sl~1ge. 
·r11is metl1o<l ' 'il l 11ot m~ct with the ai)proval of tl1e 
J.lUr1st · ancl aga111 let it be etnphasised that the 
n1etl1od is 11ot pt1 l f on,·ar<l <l~ an )-'1.l1ing b11 t a. 
compromise hel\\Pcen sirrt1Jlicit \. and rc..-~t1 Jts. 

'fhe e:tffair acts as a fl F. lt>ak ut>on tl1e input 
to a follO\\ing stage:. ''1.l1c n1odulator valve is nol 
\\ orke<l as a ,.aria ])}e gric1 1<'ak, a lld tJ1e trou blc;.;s 
connected ''itl1 t11c kee1>ing of filarnent l>allcries 
flt l~iglt potential from t;~rth do not arise.· . 

'T'he ntost im1)ortant point is to fir1<l a: 'r~J \•e for 
modl1la tor '\thicl1 \\ill <.>Ult the· , ,•a},r<:' llSC<l in the 
follo,,·ir1g stage. <•rid lJia~ \viii h<>Jp to ma lci1 tl1e 
in11)<:clancc, lJut tit-is rnn L not be ovei:<lonc. The 
\~al' e -.;houlcl rougJtl)· matcl1 tl1e C~-F rt•sistance 
of the one fol lo\\·ing. l ... eak bia~ fo r tl1e rnodulator 
is not st1itable, a11cl batter.~; bias is rcc1uirc<l. 

For tho ·c \\•ho n1av u c LS513' -- in the rnodulatc<l 
J 

stage. 1'625 \\·ill n1ake a suitable n1odulator. 
Adjustmer1t is silllJ>lc. l 'incl the bias ''·hichp 

(Contin,ued at fo.ot <>f opposite page .) 
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Station GKN . 
.BR1T1s11 ARc1·cc .. ..\.rl{ f{cJt-TE ExPEDlTIO~. 

'Il1e pltotogra. pl1 sl'\O\'vS tl1e interior of G l<N. 
'vh icl1 is t11e ba~(· ~tatlon of this Expc·clitic)tl and i~ 
located at ~\ngn1agss~1lik, Grcc11lanrl- tlie operator 
is ('a1>ta i11 I>. ~I. ll. Ler110:1. 

The tr:.1nsmitti11g apparatus i l<."~ . 1~-. type 57 
(n1odif1ed) nncl is u~<'cl for C. \\~ . only· ''ith an i11pnt 
<>f 1(10 '"·att!'l fron1 a ,J.l' . goncrator. C.'01nn1unica ­
tiol1 is ustu.l. ll\· n1ai·nta inC'cl \\-i tl1 C 1{~] a t . \ J(lcrshot . -"l' he transn1itter, togt•tl1C'r 'ritl1 gent·r ator, i~ rlearly 
sho\vn in tl1c J)icture, alt<l also t 1'1e l \\ o receivers in 
use one being an '· £<l (}~·stc>11e ,. all-\\ a \·e Iot1rf ancl 
tl1e lefl-l1a 11rl 011c a 3-val\ ·e SG- \" - 1 b \· tl1e sa1tle 

• 

company. It is interesting to 11otc tl1~-tL thi ·station 
\vas the 1necli11n1 bv ,,·h1ch lhc UC\\S of t J~e disco\·c r\· • 

An Aberdonian Madulation System. 
l Co>1ti-11 reed _fro1n p1•eviozts Pate.) 

,\·i tl1 no speech, ,,·ill just .110,,· a rccluction of output 
in the i11odt1 latecl val'v'C. 'fht~n slightl~· increase 
l)ias again till this reduction clisa1>11ears a11tl out.Jlltt 
is norn1al . o r as near a~ it can be gol from tl1e bi(ls 
taps a ' rail<t l>le. Tlus ,,·ill be about the right con­
dition for a tria I. so1ne later l\djt1stment can be 
ma<le to g<:t the bc~t 111ocl ula tio11 ,,-1 t11 v·a1·ious 
Oll tpll t s. 

l l s l1oul<l be noted tllll. t t11e n1od11 la tor is le ft 

()f 'l\[r. C ourtaulcl ,,·as <.:.<)ll "·e\·e<l to t.he ou lside \\'orld. 
Tl1c.\ ra.dio apparatus is tl ·eel ior com mu nica tion 

'' itl1 tl1e , •ariot1 sub-ca1nps in d1ffere11t parts of the 
-\retie. an{l ;t \' itaJ in11)orta r1ce t o lhe I~x1Jed. i tion 

' ' ill b<1' u ntl0r~tood \1.; l1cn i t is sta tcd tha l tl1c 
metec)rologital section uf tl1e J-;:XJ)ec.lition '~'i ll remain 
nt the main ba$.c on th<' top of G rccn1a nd for a \Vhole 
~1('a .. r, ancl tl1is is Lhc first occasior~ l l1at an CX[)<·(lition 
11as spent a \vinter at sucl1 a lugh al t itu<le in th~ 
Arctic. 

... J.\.t one time Gl"N' \\.·as effecting contact Y.ilh 
a1natet1r statio ns . but this has no~ been fur bi<l<lc11 
}J,- ll1e Dax:ri<>lt c;o,Tcr11 flleil t... t• 11der \\.'l1on1 t}l(' radio 

• 
ar>pa ra lllS Of t he l~X})C<l i tiOO is C)fl-1ci<1ll_y· ]icen.sed . 

JJermar1entl~- conr1ected and the .fi l am~nt. is a l \va~·s 
on. '! he v·alv·~ is ac ross the pla te circuit of prc­
ce<li11g stage, antl so \rtll affect the tu1ti11g of this 
stage if S\,\ritch<'<l off or ,,;th filan1ent cold . To 
avoi<l r e"ttming a ncl to ha,·e the 11J1one a rrangements 
instantly a \:ailabJC', th<' T .. 'T" is kej) t norn1a lly 011 

ancl on l\· contrc>lle(l bv tl1e on and off S\\'itch for 
the- ,,·l1olc set. · 

T l1e \\•riter bolie \·e~ that 't S\rst<'m of this sort 
'"-a· J)Qtcntccl by· G20\f in th~ ea rly t\ven ties, and 
t11is fact should be r en1en1 l1ered ,,-J1e11 cxperin1c n ting 
on , jrni lar li11es 
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The Mighty Atom. 

I"f \Vas decided to build a n1i11iature transmitter 
as a nov•elt)~ f<.Jr the ... !\ n.l1ual \ \ "i rcless Exhibition 
of Lhe v\1ircless Institute of A t1slralia (\1'" . . .\.. 

l)iv ), held in :\lay, 1931 . Altl1oi1gh ph~"sically 
small, it '\:"as hot)ed to mali:c tl1c trans1nittcr a::; 
po"''erful as the a"~erage amat<.""11r out.lit, conse­
quently v.-hat circt1it to U::)C \\ .. as a n1atter of some 
cogitation. 

.:\fter peru!:>al of a number of \\"ireless pubJicalions 
it \.Vas decided that the b~sl circui t for the job \\~as 
tl1c l'ush·11ull tur1ccl i>late resona11t gricl arrange­
ment, \.\ .. h ich is svrn rrtei.rica l ancl con·tai n.s no fixe<l 

• 
conctensers an<l a minimunt of co1r\ponents. 

• 

• 

-\fter J)Urchasing tl1e con1poncnts, inclucling t\\'O 
.0001 n1fd. midget variahle condensers for tuning 
t11e plate and aerial cir c11i ls, the ,\·l1ole outfit \vas 
laid out a11d it was (lis<.'<.>'-ercd that lt'\.e set could be 
qt1ite comfortably rigged up on a baseboard 9! in. 
long by 3.i it1. \\'i<lc ; a1td accorcliugly the trans­
mitter was duly ~)uilt to these specifications. 'l'hC;;· 
gricl coil v- as macle resonant at a freq11cncj" slightly 
lo"·er than the 7000 l<.C. band an<l \vound of 26-
gaugc enamelled ,,·ire ot1 1 In. cliametcr 1>olisbcd 
rc(l erinoic:l~ the Jl\inialure stand-off insttlators 
suppor t ing the split aerial coils being nlade of the 
same material of i in. diam<..:tcr. The grid leak and 
radio ·frequency chokes \\'ere v;o11n<l on matcl1ed 
formers of polisl1ed b lack eri noid 2! in. long by 
i in. diameter. Eight' miniature terminals \\rerc 
pro"ided, the cap of each being of poli~hed black 
bakelite and the shanks of 6 B.i-\ brass rod. T\\ro 
of tl1ese terminals surmounted tl\c stand-off insu­
lators and besides sup1)ortitlg the aerial coils also 
accommodated the feeders: the re1naining tf.!rminal. 
~·ere for the key, high and lo'" tension st1pplies. 
"fhe ten turn t ank coil (7000 I\:.C.) ancl 'llle t\vo 
seven-turn aerial coils \Vere wound I ~ in. diameter 
of 12 ga.uge alununiu111 \a.'irl' ; aluminium "vas used 
as it happened to be handy a11d its lightness '"-as an 
advantage, besides adding a little LI flashness, '' 
remembering that the transmitter was cbiefi) .. 
c1esigncd for exhibition purposes. 

Jn order to increase the capacity of the tank 
ci rcuit, a .0001 mfd. fixed air spaced condenser "vas 

shunted across the midget ,rarial)lc Lank tuning 
condenser. This \J;as an ad,~antage. inasmuch 
that it spread 1.11e band over tl1c con<lenser dial a 
bit more a11d its terminals '.ivere fot1ncl very handy 
for mounting the coil and tuning condenser. 

Tl1c aerial tuni11g condenser '"as mounted 
vertically a11<l occupied only about 1 ! ~quare inches 
at the extreme entl of t l1e l'a~eboa.rd bct,vccn the 
t\VO midget ~tand-off in.$ulators. Tlte aerial tuning 
con<lenser \\·as fitted \ntll. flex ible leads and small 
clips, to enable it to tune either series or pa rallel. 

'l'l1c tank coil \vas im1nedia tely behind tl1is, then 
tl1e 1 uning condenser (half \Va)" along tl1e })ase­
board), tl1eu tl1e l\\ o val\·e socl<cts. and finally 
t11ree socl<ets in a line an inc11 apart, to tako tl1e 
centre-tapped grid coil. '1 .. hc grid leak and radio 
fre<1ue1lcy choke \\•ere accommodated un<lemeath 
the baseboard. 

C3 

Li 
\.--_ ....... __ 

. R· 

LI. Grid Coil, 80 turns. 
L3.. Split Aerial Coils, 7 tarns each. 
C2. Variable Midget Condenser,, .0001 mfds. 
Rl. Grid Le.ok, Wlrewound, 1211500 to 20,000 ohms 
RFC & Radio Frequency Choke. 
L2. Plate Coil, 10 turna. 
CI. Fixed Air Spaced Tank Condenser, .00()1 mfds. 
CJ. Variable Midget Condenser, .0001 mids. 
JU. C~ntrc Tappt!d R~sistance, 60 ohms. 

NOTE.- Diameters of Coils, Formers. etc., lflVen in text. 

( C<Fntin1eed 01z page 41 . ) 
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Harmonic Control of the M.0.P.A. 
Bv J. II. Ir .-\RKER (G6II1\ . 

I the Bt.:1.LE't 1....; of !\fa~-. 1930, tl'terc a1>peared 
an article on tJ1c subject of harn1onic crystal 
control by the '' r-itcr, and the folio'' ing note 

are the result of fu r ther \\t'Orl< in t l1is dirr.ctio11. 
'rhc}' a rc cssc11tiall)· practical, and no tl1coritA!:> arc 
advanced. 

The singl"' "·al,·c transn1ittcr ''ith harn1onic 
control is u11doubtedJ}r efficient fo r u~<.;. \\itl1 lo\v 
or mediun1 po,,·cr, /orC.Tf;. cnlv, ::ln<l tl1e one at thi 
statio11 '''orkecl efticientl\· for 111ontl1s \vitl1oul 
adjustn1cnt (in tl1e -1 2-n1etre bancl) but it bacl 011e 

dra\.\ back (or is it a \.'irtue ?) It '"a .. fol1nd tl1at 
not onl v ,,·ere defects of po,,·cr supp!~·, <:tc., 
smoot hcd, lJul that all attempts at . 1)cecl1 n1odula­
tio11 met \\itl1 the ~amc fate,. control being too cl<.\ep. 

L1 

c , ... 
c~ ... 
Ca ... c, • • • 

(t1P _._8' , 
\ , 
• I , \1 

Cit 

11. FC 

-
C")'~ 

ft, 

Cu P 'A.'. 

If F C 

tt.T. <t 1 

... ·00015 mid. 

... ·0002s m id. 
·0002s mid. 

... "0003 mfd . 

C1.. 

~ 
Ll. 

C4 

• 

L.T.+ 

1 t ''"as not clesirc<l particularl\ to use S})l'Crl1 
lransnli"sion. but the S>ll l)ject seen1ct.l to oft~r a gc>od 
line for re5ea rcl1, so experiment:; 'vcrc con1 1ncnc~cl 
to a ·certain if J1a rmo11ic controJ co11lcl l1e ap1>li~d 
to 1..l1e conventional 111aster-oscill tor-pO\V<.\r-a111pJificr 
S}·st~m, first, in order to cc.>tttparc tl1c de1)tl1 of 
control \\itl1 the single val,~e method, nn<l ~econ(11,· 
to fin(l O\It \\ 11a t bencfi t '-V-Ot1l<l be clerivccl fro1n an 
oscillatc>r-an1plificr circuit, i.e .. grl:ater out1>ut for 
a gi,·en H.1·. sui1pl)·, an cl usi 11g t11c ~a t11e i \pc of 
aerial. 

All tlie t,,·o-\'alvc 11armonic circui tc; tl1a t tl1e 
\Vriter J1as seen appear to 'lep(·ncl on '' 11at <lJ)pears 
to he· l1ar1nonic sclcctio11, that is, art osc1llator 
''orki11g at the fundan1ental of the <tttartz, follO\\"cd 
b}" an oscillating amplifier ,,·orking at the selected 
l1a rmor1iG on tl1e dc~i reel \\a vc-lcr1gth.. \\'h icl1 is 
controlled b)· a higl1 - frcq11cnc~~ line fr<>111 the 
oscillator. Tl'le amplifier can \.\Ork at its O\\ n 
frel1ucnc)· irrespective of tl1e oscilla.tor. tl)e clcgrce 

of control is doi1btful, antl i11 any· case tlie oscillator 
is doing vcr~,- little in the \vay of supJJ1y•ing 
additional o\1tput. In a \f .O.P .. \. the oscillator 
not only aov·erns t 11c f rec1ncncy··, l>ll L tl1e anl})lificr 
is clelini tel1· an an1 p1ifter, a ncl one ol)tains rnaxim um 
efficiencv fron1 botl1 \'a lvcs, as \\'i ll be sho,vn later 

• 

on. .>: orn1ally the o.:ci11a tor in a ~I .(J.l) .. \ rcc1i1ire 
careful scree rti ng, but if l1ar111onical l)· co11troJ lccl, 
110 srl't,t ni11t: of fl>lJ' !Lin(l 1·s >re re~ . .;ar_}', '' hicl1 is a 
deciclecl advantage. 

The first con!'ic.leration is the ratio of oscillator 
to a n1plifier, a net for tl1e bcncfi L of those \\ J10 a re 
not acc1t1aintcd ,,·ith thjs circuit it n1ay be sa icl tl1at 
the ratio is ge11eraJl~· accepted as a bout 1 to 3 •. 
TJ1at is, to control, !:i<.l). a 10-\vatt amplifier, a 3-"·att 

c~ 

(,S 

:-... . 

H.F.(. 

R" 

R~ 

H.T.­
L. T.-

H f 11T. 
GOHb. 

c-, 
t'l.F C 

---

Ca .. '0003 to '001 mid . 
C 4 and C 2 ... 0 002 mfd . 
R r and R~ ... 10,000 to 20,000 ohms . 
R "J ... ... 40,000 ohms. across k ey). 

o~cillat<1r i8 rcc1uirccl. l ·or t11e amateur of lin1it cl 
111eans tl1i might bl· expr~ssed rather clifTcrentl)~, 
as follo,\·s : '"ro use l1ar111011ic c<>11trot \vhat 1s tl1e 
.snje cli~~ipation ratt for thC' <>scillator, ancl ,,jll this 
gi,·e adcc1uate cc)ntrol? 1•uJI coutrol c·an l>c 
t> l)tained \\ i t11 a J to 5 r .. 1t io, a n(J th~ ma in considc-ra­
tiou i!-> to keep the oscil lntc»r \,·orki1tg cool. as it r11 U!>t 

l) · borne in r11in<l tl1at it i::; ''orking in a state of 
constant inr>ut a 110 loac.I, and a 'al,·e '' l1icl1 C<l n b 
\\Orkcd at Sa)r, 3l) .1\la i l1etJl bei1l~ Rt..J1Cd 111 a .. el f 
excitc-c.I circ11it cannot be ,,·orked as an oscillator at 
a co1z::, tant clis..-,i1)ation of 30 l\la. 

Tl1e circt1it ''ill bP recognised as a con'\·cntic.>11al 
.1\1 .0.IJ.r\. \\·1th the inclusion of the: quart7 crystal 
across the grid circuit of tl1c o~cillator '"al\.·c. ·rhe 
\ 'alues of tl1e co11clcnser arc 11ot critical. ' r.arious 
capacities ha,·c been tried. and different \'alt1cs 

• :\ ratio Of l ·3 i:-. O\\" to ;um for, and ! ·8 is quit(' easy (O OlJtain. 
, GHlJ'~ :'lrticle-s 1n the )lay ~ind Jun~, I tt11, i~:iUC- .-Co. 

SEPT E J\f B E R IS CONVE TIO N MO N TH. 
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-
of resi tanccs ha\.·e been stib-tilutcd, 1)articularlv 
i11 l he <>'5c1Jla tor section, ,,.i th a1)1)a rc\n tl ~· no efi<:-ct 
on tl1e l1ltima Le re.suit, i .e. , tl1e stahilit\· of tile 
O~cilla tor. \\~j th regc:1rd tO }a )t>-OU t, t11i-; ''a" \':tried 
con~1clcrably- <l11ring tl1c ex1>erin1(.:ntal ~tagc, <lnd 
tht" <liagra i11 1IJ11stra tes a co11tpact st ht1'nl(', all t11l 
co11 Lrols at this station lJcing n1011nle'l on a front 
~)anel 1 J1e coils shoul<l, of cou r:;P, be <ln t of J>lln , c 
,,·itl1 eac·l1 ollll!r, a11tl cc>u11ling bet'' cen tl'c cl1okcs 
t11~n1sel\·t•s an(l lllu COils lTlllS t b• cl\.-Oiclccl. 1'J1i" 
can be <lon<:' t):· mounting the cl1ol{<'' \'erti c~1Jl\' 
ancl the coils l1orizontall v 3 l rigl l angles to each 
oti\cr. 1\ll chokC's ~t this ~tation are ttl<>\tntcd on 
\·al \·e bases, co1111cctio11 bt--ing ta kl·n t<) tht• file:t 1n<."n t 
p111"' n11cl the 11lc te a11d gricl pins r n10\ eel. ·rhis 
i~ rt:comn1tn<lc·cl for l'ro' i(ling e:·as:· 1nt ~rcl1:111g\: 
<>f c l1ok ·s. :\ o s1Jer1a1 i>rcca t1tions neecl 1,c ta l~c·n 
\\1th Lh<.! nct1tr(1l1,ina cond~·n er exc ·pt as rcgar<ls 
!iJ>aci ng of tl1e i1Ia tc 'fl1c one used J1erc i~ a 
.()(JO I nlf. rnilig --t '\-·ariablc '''lt1cl1 11;i "' lJCl'll cl<>Ul)l · 
::,i>acl·d . If ther..: is a Q'ful1 sc.rC\\' ir1 th• k11ol) thi 
~houl<l l)l~ O\•cr<.'<1 01· c11an1ollec.l, other\' i~c a OCJ ')t ,. 
l>i1r11 111a\" result. -

·rhe luni11g of t11c transn1itter i~ as foilo,vs :­
l)isconn<'ct tile H 'T. ::,up1>l~/ fron1 tl <' a111plificr, 

disconnect th<.• plate encl of the neulra.li!-iirlg con-
clcn.:cr, cul out the cr\·stal, tu r11 <>11 the f1lan1 "Jl t 

UFC 

flT·L T.-

LT+ 1 

• 

Lt 
li:f t .l 

in th<' })fate 111illiamrr1eter: this ,,·ill hap1)en ,,·hen 
tbe tuning pa~'-'f'S O\ ~r the harn1on1c freriuenc~· of 
tl1 quartz. \\n ~nth· cr,·-sti\I is controlling it \\•111 
l)t• fol.tnd that the co11cl nscr 111a\· l>c \-TariecJ sli0 htl\· . ~ 

'"·itl1ot1t thr0\\·1ng tl1c cr}·stn 1 off control. It is 
t1ot ditt1ct1l t to ol)tai11 l1a rmonic c,1n trol of an 
o cillator 1~1t1111 ng at cc.>Jr.)/a>rf i;rp11!1 a. 1t 1. <laing in 
tllis c~~c. 'l' lr • ne"'\'.l step i~ to bring th< arn1)Jificr 
in lu11e \Vil.11 tJ1 • oseillator. It \\·ill be et4 n that th") 
plate cirt"U it of tl1<, <)sttilla tor, tht~ a1n 1)lificr "~al \'C 
an<l its J> late circuit for111 J>rncticaUy.· :;1notl1er 
T.P.T.G. c ircuit. ancl ltnle5 tl1c {)late i . in tt111e 

,,·ith the gx;cf it\\ ill 11ot oscillate. It ruigltt 1>0!> il)l)· 
do so i11 <.:crtain rircu n1..:;ta nc-es, but c~rt<1 ir1I)· not 
,,·J1cn it i~ 1Jrc>1) ·rl~· 11eutrali5cJ. IIerei11 i5> tl1t 
areat ad,~antagc of this r>,1rt1cular circuit- tl1e 
aJ11plificr ''ill (>nl~r \\'c)rk at tl1e frcqu ·n )' of tl1e 
0L.:illc:1tor, a n"l if tl1-. (J!"Cillator is contrull ·(I b~· tl1e 
har111on1c of tl1t· cr~·!>tal a constt\r t fr (}\lc:nc~ i ~ 
"'" ll re~, :l ru.I z10 -.,Ji i ·Id i11g of th~ osci 11,l toJ· i!'> r ~tl u ired. 

\\.1tl1 t l1c os< ilia tor runnir1g pro1J<·rl~· th) i1eutralw 
i. in~ ccJn(lc11ser n1a)' no\\" be co11nectc I, set 'tt 
min imurn cc:t pat·i t)·. Rotate t11e a n1pliftc·r J)la te 
.;onden.ser (\\itl1 tlkc l-l.'l. si11)1)I)· still di C<.)11nc tcd) 
ancl \Vatch for a fl1ck in tl1e rui11 nn1n1eter Clf tl1e 
oscillator plate supply, \\·l1ich \\•ill r<>llgltl~ indice:ttc 
resonaucc. If ll1t.: o~rtllator is di ~sipat.i11g 2 or ~l 
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of both "·al"·es. connect H.T. to tl1 • o::.cillJtc)r ,·al,~e 
ancl tune ttii er1d of the circuit a-; an orcli11ar\· 

" "'r.1:>.J'.G. into tl1c 42-111ctrc bauc.l 1:or tl1<· l)eil<·lit 
of th<} no,~icc a n(l tho .. e \\·}10 ha vt> not t rie<.l t 1ris 
circuit, rt;sona1lce is indicated b)' a nlini1num 
rcarl ing in the J)la.tc millia1n1nctcr. ·1·1H.' <1 unrtz 
crystal (v. hi(ll n1ay· be tt s1,eclacle l \ns, suc.ll a· is 
used at this station) ~l1oulll llc grouncl to a funcla­
m r1tal of 126 or other \\ avc-lcngt 11 \\ l1icJ1 giv·cs a 
stro11g 11arn1onic in tile' 42-nietre l)and. ..\ tr}·~tal 
of 16 or 84 111etres Lunclamcntal i~ 11ot ret<lm­
n1enclccl, as the even har1nonic rart·I} co11Lrols. 

.t\ O\\ place tl1e Cr). ta l in circuit and llecreasc 
the gricl ·ondcn~ ~r slight!) to com11e11satc for the 
acldi tion of t lie Cr}·stal and plates (which act as a 
n1i11iature condcn..,cr in parallel \vitl1 the grid tuning 
condenser) and listen in the receiver for tl1c 11anno1uc 
at, say, '4 metres. If tl1e CF)ystal i-; obviousl)r not 
cont.rolling, searll1 gently \1:itl1 tl1e plate-tuning 
condenser and \vat.ch for a flick or series of flicks 

- ----- - ------- ------
'' atts a glo\v ''ill be obtain~cl in the bt1lb of tl1e 
\\a\ en1eter. _ ... o'' app I). tl1e ,,.a,·eructcr to the plate 
circ11it of tl1e an1pliiicr 1.t.1itJ1 the H. T. supply still 
d isco1tneclt'cl. \ \-itl1 a lO\\ po,,·er oscillator n fn int glo'v 
,,~ill be obtained, but '' i tl1 a 5 or 6-'"·att oscillator it 
V."i1J l)c q11itc br igl1t. XO\\ increase the ca1)acity of ll1c 
neutrali~i11g cone.lenser ~11gl1 tly '"hicl1 "''ill turn out 
the glO\\' in tl1c ,,.a,·cn1eter. rctu11e the amplifier 
plate cot1de11ser sligl1tly and tl1e glo\v ,,~itl again be 
ob en eel in tl1~ ,,.a,·emf'tcr. but lt~:s brillia1\t 
than before, or, in the case of lo\v 1)0\\ er, it n1ay 
have disappear~cl Thi~ .. houl<l bt: clc)ne until 
there is 1>racticall~· no r.f. in tl1e plate circuit of tl1e 
amplifier. .i\ sin1ple test for this, if there i no 
vi~ual inclication, is to li~ten to the harn1on1c of the 
oscillator i11 tlie recei\'Cr, ancl then S\\<l)· tile aerial 
feeders violcntl)· or grasp one of thcn1 in the 
hand. I! the note varies, then tl'1e oscillator is not 
properly neutralisccl, or there is coupling bet,vecn 
the oscillator and the aerial circuit. If tl1e latter 
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is tl1e cause, re-arrangeme11t of t11c coil!:i n1a\· be 
ncce sRn·. -

\\"i tl1 t11c kc.}· u j) ltl1e resistanc(• aero~~ it \Vill 
supply a fevJ n1illian1ps to tl1e a r1 t1>lilier ) tl1e a n1pli­
fier p1a te supply n1ay be S\vitcll ;,cJ on. l f tlic key 
is de1:.ir< ssecl ,,~hen th{~ po,\·er suppl)· is S\Vitcl1cd on 
and tl1e ampli fier is >1ot in tune- \\' 1tl1 the oscillator 
it ,,iJJ clc1 tltc atn1)l1ficr \'<l}\re a lot c)f no guoc.1 and 
probal)ly 1110\v the f t .T. fuse. \\'ith tl1e am1>lificr 
1>late . n1)1>ly reH.cli11g, ~a) , 5 or <3 n1illiam1>s. r o tate 
the plat(> co11deu~er slightly a 11(l sc-c if th~ n1ill1amps 
a re at m111imu n1. \\T"l1c.~n a rr1 i11in1u111 reading l1as 
been ol>tained it i - safe to press tl1e ke~f. l)ttt l)efore 
doing so a. light loac) sl1011l<l l>c: placed o n tbc \'alve 
b)" rougl1l)· tu ning tl1~ aerial circuit. \.\ l•cn t.he 
J.ccy· is dcpre;ssccl there sl1ou lo Ile a rcacl1ng in tl1c 
aerial nteter su tt1cient to indica tc t lta l ll1e an1plifier 
is oscillating. ' ['11 n1illiau1n1ctcr ... , ill a lso indicate 
th is. bu l jf the nrcrllc sl1oots across the dial c\ ncl l1i ts 
the side of the cn~c \\·itl1 a r attle , release tht: l<c)­
q uickly. a " the circuit s are ob\<·iousl} not 1n reson­
ance, ai:1<l tl1t! Il~l1tralisjng r<'<1uir(}~ furtl1cr :-itle11-
tion . 

\\!.lle n t l1E· an1plificr is oscilln ting sa tisfactoril \ .. it 
, .. ;11 be four1d tha l tl1e S()acing \\·a ,.e and tile i11arking 
\Va\e :ire not togetl1cr. and 1l1e freq1u')nc)~ of the 
oscillatclr ;1iay lla vc variecl ~lig11ll}· so t l1a t ll1e 
Cr)"Stal is oJl contro l. Usuall)' it '\vill lle founcl 
tl1at the oscillator is still cr1·stal controllcc1, })ut on 
pressing the key tl1e Illarking \Vavc ic:; n<>t, and 
final iuning 1s nO\\ required for that clear con­
tinuous nott·, sligl1 tl \. louder ""11 n t l1e ke}· is pressed, 
,,·hicl1 i11clicates full cr\·stal control. Thi:; is accom­
p lis l1ccl by m '"at1, of the n('u tralising c.oncle1lser, 
and tl1e fol io\' ing. in the \vritcr' c·xpc-ricnce, is 
t he golden rule \~'hen t11(· n1a rking \Va "\'C' is 
slightly abo\!e t11c \\·a veleng lll of lhe s11acing ''-"ave~ 
increase tl1e C'apacit1· of the neu lTalisir1g con­
denser slightl}r Ltntil the tvv·c> notes coi11c iclc'\- if the 
marking '\\"ave is belo?AJ Ll1e \\avelcr1gtl1 of tl1c spacing 
""'ave, dccrca e tl1c capa.cit)r of the neutralising 
coudenser t1ntil tl1c desired re. ult is ol)tained. 
,,.het1 he 11ote is clear and continuous, ,a,·l1etl1er 
the k f•y i up or do,vn, nnal ndjust n1ents ma:v ... be 
n1aJe lo obtain maxin1u1n output. and if tl1e aerial 
has beon coupled to the transn1itt.cr as clirccted . 
the aeria l mc-tcr ""ill ir1dicate thi~ . ''7hetl1er a high­
frequcncJ'" choke is l1sed in the 1>la t.e supp)}~ to the 
an11,lifier o r not. finM 1 tests . l1ould be 1nc1<le by 

· , -ar ying t11e pQsition of the clip convc:-ing tl1e I-I.T. 
to tl1e a mplifier p1~ite coi l. 'J"hcoretically, l11is clip 
s11oultl l)e son1e\\•l1ere near Lh(l' centre, lhus dis­
pensing ,,·ith lhe choke, but it \\·ill be fou11d in 
practic~ tl1a l the1·c is one position ,,·l1icl1 \\ill 

ma tcrialt:~ increase the ou tpu l a i11dicatc<l b)1' the 
aerial amn1eter. \\.llen vary·ing this cliJ1, slight 
rct,1ning C)f tlte am1)lifier plaie ci rc uit ancl the aerial 
circuit ,,_,.ill be neccssar~ .. , l)ut t l1 e n ote <:a n ca5ily 
be fc>llo\ved, and no varia lion in tuni11g of the 
osciflator circuit sl1ould be necessary. The plate 
coil in us~ at t his ~ tation consists of ele\·en turns 
of ~o. 12 gauge copper wire, sel f upporting, nbout 
21 i11s. i11 dia tncter, a1ld this coil a11d t11c aerial 
coupling coiJ a re n1ounted on t\\ 'O glass rods. The 
best pc>sition for tl1e 11 .~l" . clip a1)pears to be nvo 
or t11rce turns fron1 tltc end of the coil (nol th~ plate 
end), a11d a coi l of s1r1a ll diameter is recon1n1cnded 
as giving great.er latitude in adjt1stment:. Once the 
transmitt r has been finally adjusted it \Vill be 

fot1 nd that it is qui tc in<.Ier>enden t of tlte aeria l 
tuni11g. 'l~llc ot1tpu t at tllis ~tatian \\'hen using a 
10-\\-a t t a1n1>lilier is .·lS ain i)crcsJ a t1cl lhe aerial 
Lun1ng tan })(' "·aried Irorn minim11m to n1aximunl. 
or the aerinJ cut out altc>gelher, \-vit.l1ot.1t va11~i11g 
the fre<1ue11cy of 1lle t ran "'J11 itlc r , \\·l1icl1, \<vl1en 
proper!~· tu ncd, \1-"ill 6'-i \"c results equal to an osc:.il­
la tor-frt?-quency double·c-tmJJl tfit'r circitit, and be 
eq ual l}' stal1lc. 

\ ' arious co111lJ111ation':) of valv·cs l1avc b~cn t riecl, 
\\·itl1 sut.ccss, a pair of (.125X's gi,"ing g rc-at output . 
• \11 LS5 is iclcal as a11 oscillator a5 it ma)' be rura c<>l<l . 
T .... o,,· po'"·er n..·t.ei, •ii:1g \c.ll,·es \\Orl' erttta ll '}.,. v:cll so 
lcjng as tile)' are Jlot O\' r rt1n, a nd at p r<'scnt an ol<l 
Dl-i'.\ is being used at this station as an oscillator. 
"fh e ~1 rcuit, us1r1g different.. voltage~ a tid val"·c~A 
11a!) l)een Ll1orougl1J~· t\ ·sl(•cl a11<.l re~ul Ls co111pared 
v:ith the ordina~ T .l '.).T .G . circuil, \\l1jch s l10,,· 
t.l1e t 1 pc·ri<)r1t~- <)f t.he l\I 0.1> .. :\ as regarcls ouq)11t 
for a gi,~t"n input, an<l corresponding increase in 
signal strcngt11 and range. 

N'of every rl..n1ateur i>osses. es L'''O n1illian1n1~ters, 
l)ttt if tl1c plugs a re a rrangecl i11 tl1t.· plate su1>1>ly· 
to each \"a l,·<: the me ter ~.-a11 l)e transf0rred to tl1e 
an1plifter after the oscillator l1as been adjusted. 
1~ \, o rneters a.rt- useful# an(l enable one to see exac t l v -'\"·I1at is l1appening, a~. for inst~tnce, it v. ill be fot1nd 
that ,\~hc11 t11c amplifier is keyc·d, t11c in1)u l t.o ll1c 
o~rilla tor '"vill 11ormall }' incrca ·c sJigl1 tl)?, indicating 
a '31igl1t loa(l on tlte o cillator ' ral \.'l', bul tl1is is not 
important so long as the loacl is not too great, 
o ther,Aisc furtl1er neutralising Illa)'" ht required 

l\ g la nce at the circuit ,..,. ill s l10'' that it nla)· :llS() 
be u se<l as an ordinary· ,:\l .O.P.1\. if tl1c cry·st al and 
l1oldcr arc removed (but n "' can " n1av b~ reqt1ircd 
for the oscil lator!) , furll1er. if c liJl · · l\. ·• is taken 
off and cliJJ '' B ' ' ta ke11 nc ross tl1e grid condenser. 
t l1e circuit becomes a n ordinary C.O.P . .t\ . fol' 
fundam<:ntal crystal \.\ork (itseful for 168 111ecrf;s). 

The tra 11s1nitt.er as ii lustra ted l1as hcen 111 use 
for nearly 12 months, ancl is n1ost flexil)le for experi­
mental \vork (the purpose for \\rhich our licences are 
granted), l t has been tried \vithout t l1c cr:·stal for 
con1parison. "\vith disastrous resulls to tl1e q u ali }" 
of tl1e note, as the power supply is a ll n1ail1s ( 0 .(~ .. 
somewhat rouglt), 'vitl1 no smoothing? a nd unless 
crystal controlled the note is dcscril>ecl as rl "f) to 
.. l.7. Once tunccl, tl1e circuit ,,;u sta}~ ''p11t '': 
the ex tra oulJ>ttt t$ ''t·ll \\~ortl1 the fe>\\'" additional 
co111 poncnts, a11<l t he an1at <'ur \\'l10 tries it "'·ill not 
care to go hack to ll te s ingle valve self-excited 
circuit. There appears to be i10 reason wh)r a. 
50-\vatt amplifier shoulcl not. be controlled b)' t11is 
metllocl, antl a n attempt ,,.ill be n1ade \\'l1en greater 
po\vcr suppl)' is available, as O\\ ing to the lluckne ·s 
of t he quartz t here is little <langcr of fracturi11g it. 

Thanks are due to ~Ir. 1 ... ivesey-·, of G6LI, for 'his 
collaboration in a long series oi tests extcncling O\'Cr 
a period of several n1011ths during '"llich valuable 
information regarding llarn1oni<" control v. <ts 
obtained. H e \\·as present at thi, s ta tion once 
,,-hen the drastic test ~·as appli(_\d of rocking tJ1e 
\\•hole outfit 'vhen vvorking on full loa<l to see if the 
note co11ld be varied. In spite of the danger l o 
the valves it \\ritl1stood the t est ! 

In conclusion, apologies for the lengtl1 of these 
notes are qualified b)y the hope that the)- '"·ill assist 
in bri 11gi ng to others the r eport ·' t: r sigs fb cc 
'I'9 · '' om. 
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An Adjustable Crystal Holder. 
B)r C. .. BRO\\..-K (2.:\G.X) . 

It see1r1s that ~on1c: metl1od \\ l1erc-b~? tl1c 1)re.;;sure 
of the top J>late c.n1 a CJ)'Stal n1a y b~ varied is 
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highl\,. clesirablc (and in some ca~cs an ~ir gap can 
be u~e<l t<> ad\'antage) as it enal>les 0 11e t() change 
frequency slightly· '' h n interference i bad. The 
holder t<) l><.· desr ril)ed n1e "'ts these rec1 uiremer1ts 

- -

and is ,·er:· eaS}' to make-. 'fhe material reqt1irccl is 
an cbonite base 3 in. l'Y' 2in., t\vo pieces of ,\ in 
bras ltin . ~<}l1arc. one 1)iece of !in. brass ~in . by 
4!in., termi11al$ a11d son1c thick felt. 'lhc figure 
\Vill g iv?e the gct1eral outline. First of all, l>end 
iin . brass, as st10,vn at (.i\ ), drill and ta.11 2BA lo 
carr)· adjt1sting sere\\" ancl spring (B). tl1en drill 
11ole at e;tch ei1d and fa5tc.· n do,vn \\.itl1 tC'rn1ina.l (C) 
Drill ai1cl ta1) 41~-~. one of sci uare pieces <>f brass, 
sere,\· in ter1ninal sl1auk (D) and lock \\~th nut. 
G~incl top face of brass ns le,·el a po!'siblc an(l also 
gnnd the otl1er square plate. Cut t\\'O piece'<.> of 
the felt abo\1t l jin. sc1uare. and in centre of one (E} 
cut a sn1all hole fo r tern1inal sl1ank and nut lD) 
to pass tl1rougl1, and fasten to base. Cut a lt<>le 
in tl1e otl1er J)iece of felt about lin. s<1ua.rc, depencling 
on tl1~ size o( tl1e cf)·stal (the hole should be about 
I /32in. bigger than the crystal). 1 .ay this ( I•') on 
bottom plate (C), insert crystal in the 110110\v, place 
plate {II) on t11e lop, a nd tighten clov;n ~crev..·. 
Insert t,,.o si)acer "i ( f), and t11c job is com plcte. 
'fhis 11older is <1uite dnst1)roo( and l1a been i1secl 
at this station for t11rcc nlonihs v.~ithout clean1ng (a 
necessary job every tl1rcc or lour day•s '"'1th an 
open l1older) and llas gi' e11 every satisfaction. 'fhe 
maximum ai r gap possible ''itl1 bolder in u e here 
is about 1 32in., but if tl1icker felt \\·ere \1sccl a 
larger air ga1) coulcl be obtained . 

Aerial Switching. 
• nov·cl scl1e1nc for a('riti l S\\ jtching is suggested 

by l\fr. Lucas (G20 f) gi"·ing a great varict)' of 
tuning circ uits. 

Tl1c diagra111 is sel f explanator ". Tl1e s·v,jtcl1es 
are of tl1e ''fell-l\:nO"\\·n D. l '. D .'l'. porc(;la i n t)·pc. 
T,,.o (~ l{. 111sula tor~ act ns supports for tl1e mctl·rs, 
a 11d also tl1e <ll.'rial on feeders ; t,,.o n1orc 11olcl tl1c 
serial coil. 

'Ll1e \\·l1ole oul1it is n1ot1ntccl c>n tl1r\c-1)Iy· ancl 
\vired '' itl1 Xe>. 10 s \\~.G 

'l'l1e i<l,·a is simple, incx1>ens1\ t• and cxtrc11lel)~ 
lov. loss . 

Son1e of tl1e possible combination~ "re gi\·en 
i11 t.llc t<tble belO\\, other:; \\rill no dolt bl suggc·st 
thl·111~~J,res t<J th.c reader. 
~ 0 l at • \ . :\ 0. 2 at .. ~. ~ 0. 3 at n. . ... 0 

car)a<.:ity tn circu1t. 
:\ o. 1 at C. ~ o. 2 al C. K <>. 3 al 13. St:ries 

tuning. 
~o. l at B. Xo) 2 at B . >:o . 3 at("".- J>arallel. 
~o. I at C1

• :'{o. 2 at C. :\o. 3 at .-Series 
parallel {011c nlethod). 

~o. 1 at C'. ,:\o . 2 at C. ;\o. 3 at C.-Series 
parallel (t'' o nlc:tl1od) . 
~o. 1 at C. }:o. 2 at ,. . Xo. 3 at H -Aerial 

tuoccl Counterpoise tt11tt1ned. 
Xo. l at.\. ~o. 2 at . i\o. 3 at B.-Aerial un-

tunccl Counterpoise tunc<l. 
r1·11c dottl'd lines r a11d G are \\'ires for st1ort 

cirC'u iting lhl' n1eters v.·hen necessary·. 
If feeders are 11sed, the main lead~ should be kept 

ec111idis tan t.. 
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BJ~S486 is no\v G6G\" (Bar11ficl<l, J>rest\vicl1, 
Lanes) a11cl '\velcon1cs fE'[10rLs. 
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~g By H . C. P.AGE (G6P.~). jg 
• • • • •• 
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HlLE v erv little material 11as been receivccl 
this m<)Jl th tl1erc is one bri?ih t spot, so far 
as 28 :\I.C. is co11cernecl. ZJ.,2B(;. sends a 

full tlescriyltio11 o! his 28 )l.C. apparatus, and also 
some very i11t<.'resting repo rt$ l1c 11as rc:cei\·ed as t11e 
result of a nun1bt'I' of (' CQ " calls (JU tl1e band. 
On ~r~1rch 29 11e '\\·as \\"'"Orki11g all tl1e n1orning, and 
received nvo reports from st.atio11s in J.;'ranee. One 
from 1•8PfJ, \vho re1>orted 11i~ 2S i\l.C. signals {lttrc 
DC, nearl)~ crystal control R3r but fading to nothing. 
Tl1e oilier rcpo1:t co1nes fr<>IU 178C V\~, \'tho l1card his 
signalc; at 23.00 G.:\l.T. QS,.\3~ R3 to R5. 

'l'his is t11c most interesting report from abroad so 
far rccejvecl this mont1t. Vl.:21• .. X s<'n<ls a r 'I>ort. 
-for ll1c T ndian stationsl as usual, but a1>parently 
tJ1e~ arc not liaving much succes · just nO\\r, apart 
from the reception of a fC\\' con1n1ercial harrtlonics, 
their chief DX seems to be fan n1olors I 

BER. 14 at Aml>ala r~ports ll1at up to May 29 
oni}· cotnmercial l1;irn1onics "\\·ere heard, bt1t that 
on the 30th a station \vith a T2 note \Va$ heard at 
QS~\.~ \vitl1 verv bad fading. and interference. The 
first letter of tllc caJI sign \\'as'' S '' h\1t the remain­
der 'vas lost. 011 cl1ar1ging to 14 1'1.C'. tl1e sig11al 
'''as i11au<lible. 

\ iU2DI<. sa~:s he l1as 11eard nolh.ing at all on 28 
}l.C .• not e"-en the tisual 11ar1non1cs from commercial 
stationc;. 

\"U2GD an<l -u2FX are botl1 off t11e air for the 
time being. 

Turrung to matters nearer 11omet T regret to 11ave 
lo report t 11at GSC:\r is afrai<.l t l1at l'te \Vill not be able 
to carry on the T ele,·ision Gro11p u1tless more sup­
port ii:; recci,red very quickly. This seems to me 
to be a very· ~ad state of affairs. Surely there are 
some n1cn in the Societ)T who are interested 1n tbe 
subject. Television is still i11 its in fancy and nlust 
offer i11any opportunities for tl1e exercise of in­
genuity, both in operation and design. 

G2ZN is 11na ble to send any s11nspot report this 
month as he has been a\vay 011 holicla~'"· He asks 
me to point 011t that it is BRS520 ,.,•ho is assisting 
him in his observations, and not BRS530, as stated 
in la~t month1 s notes. 

Group Reports. 
28 M.C. Work. 

G6v'l', Group :\lanager. 

• 

.t-\s l bad f(>resce11, 28 .i\f .C. is again claimi11g tlie 
attention of its crst,\·hilc supporters, and one 
station aft('r another reports progress. It is 
pleasing to note, also, that in most . cases apparatus 
that \\.,as i1sed in previous )rears and shelved d11ring 
the off season, is being otrcrhaule<l, and in many 
cases con11>lciel1~ i1e"r transmitt0..rs are being built. 

Dt1ring the rnontl1 a new l3ritish record of 
reception bas been made, ,.,·l1icl1 should stimulate 
the energies of all ,, ... ho l1ave receivei-s that. ~\·ill 
operate on this frequency-. 

On all other bands. at least tl1e lo,vcr freqt1cncy 
bands, nothlng nov." of an)' outstanding natt1rc 
in the reception line seems left; but on 10 metre::;--...:: -

'vcllt an1ntt·ur radio is still chock full of possibilities, 
ancl it is u1) to an)·bod)· to inake history. 

T11e record rec!'1)tion \\·as inade sin1ultaneot1Sl}r 
by t\\·o ~lations ,\·ho botl1 ,,-ere futening for CE3CI-I 
to a pre-arrangecl scll.edulc. 1"his \\'as on the 10th 
i11st. at 19.30 (~.)1.T. --1·1\e statio11s claiming this 
honot1r are (;6\.\r:\ and m\r-~elf. 

l t is of int ere~ t lo note that t 11e brothers G6'\~~ 
ancl n1yse1 f live \Vi thin six iniles of one anoth~r, 
a11<l il n1aj~ l)c, lh.erefor<.:, <:t case of more or less local 
reception . \\"llereas tl1e}7 received t11c Chilian 
station at ll4 here, l1is signals v~~re a full R7, ar1cl so 
good ancl stable tltat T callc(l n1y second operator 
and pas<)ed 11cr one of in)- ear-picc~s . 

Tl1e \\~'s 'verc using an a11 .:\.. .C. tl1rcc-val,,e set. 
I belie\.·e it's an Q .. \ -2 ; here I ,,~as u iug a con­
ventio11al J{einartz 0-V- l , but ,\·ith ..:\..C. val,1c:a 
from J).C. 

Tl1eir aerial is a 14 ~I.C. 2 2X inverted L, with 
ai)proximately !A. on tl1e perpendicular and ~A. on 
the roof. In ffi)T case tu)- at,rial is just o,·cr !A. 
se111 i-voi:tical. 

'"fhe \\ '.~'s ,,·ere, unfortunately, unable to connect. 
I-I er\? I l1ad not completed 111y nev': transmitter 
then, so a unique op1,ortt1nity "';as lost. 

Signals ancl harrnonics oi 14 l\l.C. stations a re 
nO\\ a11dible ever~;-- dav· 011 28 ~I .<.:., ancl it is to be 
hoped tl1al test~ '" .. ill soon be arrangccl. 

.\ ne-vv l11ternatic)11al 28 \l .C Gro11p has bce11 
formed, ancl I feel sure that tl1e tests tl1ev are 

" n1nlling on Sei1tem her 6, 13. 20 and 27 \\'ill receive 
our '\\,.holehe-artc<l su 1>port. !)lease ma l{e a note of 
tl'lese dates <'lnd 11ook tl1cm up solid f<)r our fri<>nds 
ancl, incidentally, f0r )·ot1rsol,·cs. 

'l'hc International 28 )l.t'. Group at pre.sent 
consists of:-

Capt. d~ Lisle C.,arcy, vt·21~z. 
J. C'. ,,.l1itc. \~S7AI. 
E. . Bran1,vell, , .,.S7PI{. 
A. :\I. 1la11im, \ 157 t\ f.>. 
J. S. Xicholson. \ ' l"ZJP. 
S. F . Sharpe. BEllS14. 
A. \\1es ton, B1~llS52. 
('. D. C0nncrtou, \ .. ·2:vx. 

Furtl~er details ,,;u Le sent to all interested as 
soon as receivcc.l . 

GY01lp l B .- G5SY reports no active ,~tork yet by 
at1)' of 11is n1emt)ers, ancl 11e a.lso \\rishes to <;orrect 
tll.e rnonth il1ey "\vould lik·c the le.sts to be held i 11 
1'he)" tl:Unk tl1al l\iarch sl1oold be iLxed for these. 

Gro·z.tp 1 C.-1'he onlJ" t\.\ro stations active in this 
Group so far S{:Cm to lJc G6\\ N a11<l G6\7P. 

G6\\"N have done a lot of "'·ork and send in the 
follo,\tiog log:-

G,7.31-19.45 G.l\f.T., lieard RAl\1, QSA 5 , 
R6? 1 .. 6 . ; 20.00 G.~i.T. , 11earcl CT l BG; QSA 3, 
R5, T 7.; 20.30 G.".\I.T.,,l1eard C1"1.AA, QSA 3" 
R3, ~1"'9. 

10.7.31 19.30 G. ~r.T., heard CE3CH, QSA4. 
}{4, T9.; 19.50 G.~f .T. till 20.30 G.~1.'f . , l1card 
Cl:-3CH, QS . .\3, R4 .. '19.: 21.15 G.l\11.T., l'l.eard 
CE3Cl-I, Q·SA3, ll3, T9. 

' 'B U LLE TIN'' ADV E RTISERS ARE YOl' R HELPERS u 



St) 

l l.7 . 31-1~.08 c~ :\r.·r.. hcarcl \\ S(', Q .. \5, 
l{~ . 'J'4.: 19.25 c;.~1 T .. J1c,1r<l u1· ca lling 
l~l. 21 IL, CJ.· .\3, tl:; . 

12.7 31 11.25 <~.~t:r .. hear<l l' .\'\l, ~J .. 1\7, 1{7. 
13.7.3 1 1~ 45 (;.)f."f . • llearcl l ' \ "(], ~~:\4, I((), 

·1 7 . : 19.11 C~ ~1 : r .. hear<i 1 l{R calli 11g l >f)S \' 
a 11t l :t Z, <JS:\3. 1<4. T<-i.; 2().30 <.~ . l\I ... r., llca1tl 
[·~ \!{( (), c >~ \4 , 1{5, 1'4. .\l"o tllr~c fone -
:'ta tic>ns. 

14 .7.:ll-1~.35 (~ . ~r.~r.> t1{'(Lf<] ("[ 1 I ~(;, C]S.\3. 
l~.~. ·r7. . 19.l)5 G.:\r --r., hearcl 11 f~91 >? cd ll i11g 
Sl 1 \.\, (>~!\2 . 1~:{, 1'(1. · l9 20 (;_,l ·r .. heard 

• 

l"C>? calling <'1 IJJ(;, (~ - .\~l . R:~. 'r9 · 19.52 
<~ \{ 1' ., ltea r(l I·'\.(), (JS.\4, }{5 (1. T7: 20.40 
(; \1 . f., hearcl 'Tl~ .\ .-(),.' :\·I, l<.·l. ·1·, -

(;~·\ ( > h'1s lll'C:I re! ;1 gootl ft•\\" l1armo111t , i 11clntii 11g 

1:\·c>, l: .<\ .:\I, '11..\.\, anci a P~() .... t(tticn l1a~ been -(JS() <~2 J t • an• l ( .6J l P. t la~t he l1a~ gc>t ? 

· lock~.-d ., a411 1 lifi --1 goi11g th1t 'lee1us rca. 01lal>l~~ 
C'fficic11t <tucl t!1..., l <lt>e..;. '' ~ta\· l(1ckcrl." In cc>n1n1on 
\\tllt otl1 ·r t xi1t·r1n1e11ters <>fl tl1is b<tn<.l 11r- fot111 <1 
clit1•t ult~· 1r1 t.011lrc>lhn~ n1uch t nerg)· \\' llc.n 11s1ng a 
3 5 \J.(' Cr)·~ t tll. ,f'hi..; \ <1 · fo1111rl to <lri:-i fron\ tl1e 
fn t tl1at tl1~ g ri1l t.ircuit of t l1c lJ . \. is c) far o\1t of 
rt:sonance on a~1...our1t of tl1c cxri• at1c1n a lrC'acly· 
1lrc~cr1t thr<>l1gh intt"!r -elcctrodc ca.pa ·iL\·, but l•y 
C<>U J>li11g tl1e f)latc rc>il of Ll1c last I·'[) tflnk. c-lu el.~: 
and still £11rthcr <iere:,onat1ng tl1e g.·ic..l circ uit o f th.e 
!' .. \ .. 11 ,\·a:; ioun<l tl1at goo<l an<l :,L<ll)lc coc1tr<>l 
coul<l be <Jbtn i11~,1. 

(~5,·1~ join:, t li'{ (."';rc)up a11cl is again on tl1 air 
e,·c1 \. ~l n<l3)' on tl11s \\'a'·" 

Gi: up 1 F :_ .\ 'tl1c>11gl1 tllf»Tc is O<) rc1)c>rt t o hartcl 
}fOOl t'li::i Celllf' . l }1a\PC ht::lrtl ffQJ)} (;61{fl C\ireC1 . 

lie ha"' -..till f·1rth~r in1pro\ed his aJ:lJ)ctratus, no,,· 
11~ing a ( ol1,1tt1s o~ci llating a1nrliftcr. 1-lt. ~tates 
t}1at indication-; i'><>int to mucll greater ('fii cietlC) a n d 
out1>ut than \\1th tl\c cot1\·c-ntional ~r.1 >.-1 · . c~. lie is 
r._\gnlarl\· operating .'un<.\cl.\'b an<l ''eek cla~·:-; during 
tl1e earl)· <''·r nings. 

Fading, Blindspotting, and Skip. 
(,2Z.(."", Group \la r1ager. 

a,, in~ t<1 (J n11st~ k.<: I lllll l a1)<)lc>gi. e for no llOtl·~ 
l1a\·a11g dJ>l ca rE.<l la~t 111onth. ancl l ln1~l no inc:on­
\"cllit.•nc<· hd ~ IJt.: ·n c au "C'd to ci th e r c;rou 1> 2.~ I 21~, or 
an\· f(:ader of ou r 11c>tl!~-

(;1 oz<P 2.1. (;():\IB thinl.{5 tl1at gra\·ita tional 
fclr<.cs of the.• un ard n10011 cau:,e tic.le i11 tl1c 
at 111ospl1erc~. co11se<1n cntl~· the I1ea \·i~i<le le )"<'T 

c'lnnot l1a' c a true s tt rfacc ! 1-1<' al~o sla t<•s tl1t.1 t 
''«'a tl1er Ctlncli ti<.>ns 11~ "·c· 110 effect \,·I1a t<.·\·er on 
,,·irele<:;' sig;na l-.. ! (If lIL i. cffcctt'tl ll~' li<les ir1 tl1e 
atmc>s i'll1e re, 110\\, tl1('refor(', 11a<c.; n t1l1os1>l1erjc«tl 
concli tion 110 eflC:'c t 011 ,,·ire1<"SS siq11als :' -(~. :\ T . ) 

Gnf-3\I an<I l~ J <S.:173 su11pcJr t tl1t· <itttl'\l)ot tl1 ·or~·, 
'\ hilc 1~1<~42() <1ncl GC{~ I( ·u1>port the " 1'i<le ,. 
t11c·or\ . 

H 1{s 5n4 ~ugg-e-:;t"' that th<.: higl1c. r t l\c f re<1t1 ~11c~-, 
tllt! nt'(I rer le> th'- \ c:rti<"'al i~ tl1c.: prop:1ga tion an~lc. 

(.\~ fout 111c;m l1er<> st1 p~1c>rl th~ ""fide.'' th ·or\, 
can \\ (' l1a\·c· ~ Crrou1> <iiscussio11 <>n tl1is, t11c results 
to be· J1tt bli-;h •d 111 l' . R. ntll~!S ?-(;.\I 

(;>«>11p 2.1 (re1)ort June. 1931 ).- ('",fi~ll~ . uggcsts 
t1cle~ to a 11n1ite<l c.x t f•nt ir1 tl1e l1ca\ri, tcle lcl\·c-r, 
\\ilh \\J1it.l1 thcor)9 l3l{S504 agrt!e.s. 

l~ l~S426 a11cl l~l{S473 botl1 think that there; i~ 
01'\lv .. OTlt' la \'Cr Lhat llCCCl be COO'°\idcr«·<I, l)U t tll\.' 
re-;t of the gr<>UJ) <lisagree. 

.\u,.._u--•. I<J.\I. 
-

. (~6:\113 fincls pc>ints of 111aximt1n1 "i .4n"41 srrcngt11 at 
a pJ>roximatel ). l ,5f l0 an'I 3,(100 in ilc ... a11d ~' t gge~t~ 
tl1e'ie 111a} bt' focu "\ points for i\vo s(>l)c\fa tl' l<t)"er-;. 

Grot'O 2/:J -(~2ZC \\ 1sh1e~ to tl1ank (~21 \l for 
• 

lla\·ing acte<l S<) et'1c. ic· r\tl)· clurino- tl1c fcJfiill'r·":> l\\"O 

mo11 th$' C! b~c nt:(" 
l{cg~1rdi11g tl1e (.rot11)" eartl1quakc da ta. air ncl~­

]l\l bli~hcrJ, ( Tl r { 1\ fOf\\'(l rds <I TL intert..~':)t:ncr r ~1,ort, 

~u 11porti11g the (;rottp's fincling i11 C\Pr~- \\a:·. \\·<.~ 
l1ave l)< e11 try ing to fi11cl out if a11 cat L!ttftt~lkt· gives 
pre\ ious '' arn ing I>>' n1(!;1n~ ,of \\" 1·, r)r ,,·l1t•Lt1cr lhe 
·fit"'rtc: nr<: ~in1t1lt:an ous to, c>r co111c· after tl1c '-J11ak • . 
It \\·oulcl ap11car that 110 J>fC\'iOt1s \\·<tr11i11g i"' gi \ ·c11, 
atLcl t l1at tl1e ll t:cts so ofte11 notf\d t)~· tht (;rou1l 
corne e1tl1er \\' ith, or i111n1ct lia tt•l\ after tl1c cart11-
c1ual~e. lt h·., h en ~u~gt'~ lt:c1 tl1at tile <~ro·1p 
f\1rni ·h a re1JorL. ~tat1ng 110,,- each 11J ~ a1b ·r \VOnld 
..;er a1Jo1.it ~ - cu11ng fa<lino-," an<l c; .c. 'viii [)Ul)lisl1 a 
:-;11n~!l1ary· of the ml·t]){>ds to ht· c_.n11)Jc'l\·ecl . 

G<i'\. I, 110.s l)t~t n \\Orh: ing on l~ ~r. --. c xc l· ~·,·el\, 
an< l re11or t 11ot only· gc)0<I I>~, but ei larti 11111nlJer 
ol lc1ct"1l C, st<ili< 11s a~ ht-tt1g not onl\ att<lil1lv. but 
al ~o '' orka lJle. a ncJ < ,6 l > l) st1 Pl) or t~ t i.1~. < ;(r\ I.. t'n<l:s 
50tl'le intcrc. ti11~ ncJt"'"' nbclUt tl1c l~riti"ll carlh­
<1uake, anc l 

0

1'1 l ~r\ al1oul t l1e <>ne i11 J'«>rtu~;d, ~o 
t l1e group arc· lla\ it1g 1)le 11 t)~ of Ol)J)<>rtu11ity of 
g<1ini 11g cxperi~11cc "011 t lic Sj)Ot" an<.1 (~.(' . l1as art 
offer of <l ll a'l~ilal)lP cluta from lo~ , nl d ~t1ti,>n i11 

lnclta, "'·ho. · co operation is gladl)· acceptccl. 
G21 \1 S (;Tili - ~I. lung. int:t iLat a r('11ort. s ·\n1n1ari ·ing 
1)oi11Lo; Cll)Out tl1c hea\·i~ 1<l e la. ~ r~ for a11cl against 
each point. 

Our l1011or,lr>' n1 'Ol bcr, ex-< ... r 1 B I... ~cntl!> the 
( ~ro11p <. ircula r report, \\hi 11 t~ l>f f)c rti c11lcir 
interest f t> t11c (~rou1>. regardi11•1' t oncl1tio11s 111 
Brazil G2ZC, l1avt'lg' l)ecn on 11olitl't\ ", 11'1:- nothi11g 
to rc::1>ort, but hac... brought l1on1e a Ol''' rt c ~i \•c· r 
\\"lticl1 cleJii:rl1ts l1is 11cart 011 7 \I C. 

2 M.C. Work. 
l~'t GSL.:.\f, Grou1'> ~Canag<·I:'.. 

i-\lthottgl1 the i)t t''("n t µeriotl niarks tl'lc l1eigh t 
of tl1c :-.o-callecl sun1n1t'r see:tson. ac-ti\·it~ in t";roup 
lll_\ d(>t-.g llOt sla<.k("n of. 2 .\ZQ, hO\\t~,·(·r. 11as 
had to resign O\\ inf{ t<> pre'-'~t1re of l)U!"int..~!'i. a 11cl 
his place is taken h)· a n otl1cr ,-orh:~l1irc lation. 
G2I~~s. of I lull. 

Gnl ~o ~t·nd"> son1e \-er_., ir1tt:re~ting 111ate rial al>o\1t 
hi. "y".;ten1 o f aenal cc>u11 ling I Tc use a v1>aratt~ 
aerial coil ,,·1tl1 the antct1r1a a11<l C'(>11n t er1>o i~ 
tap1)e<l on to it - encl~. . \. tap1)ing i=' tal~cra Irom a 
point <>n this coil t (> tl1t· J)latt ""nJ of th~· c"J:-.cillator 
coil, tbc t\\O \.\·i11cli11g~ l)ci11g \\·{·}) !'l)act.·tl -;o tl1at 
t hc·i ftl·l<i~ etc> not 1nt<.:ract ·r11,. tapr1ing 1>c>int 
arc S<> arranged that 111axir11t11n radiati<>n i. ol>tai necl 
for n1inimu111 l lat<.. turre11l. tl1e aerial a,n(l o~<·i llu. tor 
coils b t11g tun<'< I exac ti~· tr> reson~ncf: . O n t 11 c 
r~ceiv j11g - ~ l(lc (~C'1P'() h (ls 11ut tn ct . crl'ent-·<I gri<I 
\·al,,e H~ c..let(•c· t.<) r . ;'Incl finds i t lXC-t· le11t f1" lo\\ 
a::> l(> 111ctre-. 1 he ·c reet1 volta~c i'=> ~ l' i)' c rit1cc1l, 
and ~hr1ulcl bl a 11out J.=) or 20 , -olt .. . Ile u~c~ a 
60-vc.>lt l I .rr . })al ter\·, \\ itll a ;10,0'1l) (1l1n1 re'-'l"ta r1cc 

• 
1n series ancl an ec-tr thir1g conclen'"'er of .<l I mf<l . 
. .\ \ aluc r.>f 5 r11t gohn1s i:-. rlCC('~"'an for gri<l leak . 
.\. noi~c filter cir u i t is t1i.;ecl con~i~tir1g <>f an ol<l 
L . l ... . tran~for111er, \\ itl1 its primar\.· and ·ccc-,r1dJ.r~ 
\\ 1 11<ling~ i11 ~eri<·'· tlIJ'C·cl l>,- a .CHlJ n1fcl. con<tc11~c>r. 
a ll in ti1c Jllat(' c.i rct1it of the ltt t 1 ... 1 .. . ~tage . ~II 
11urn. a 11igl1 ])C rct·11 tagc c>f ~ (' . •1o l <"S ancl 111ost 
<)I{~ a re clinli11atcd, <tncl t l1c tc ~ 1 t.a nt rt-(luctio1t ..... 
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of 3() l)CT c;c1tt. in sio-nal strcngtt1 is certain!} .. fot1nd 
,,·orth ,vJ1iJc;. l{c.--a(.labilit\· i~ incrcasc,d and e'ren -
ot1 the 7 \[ .\. band nil l{l signal can l>c 111ade 
QS .. .\.5 . Sketches are gi,,,e>t. 

(-;.51~ X had an intcres~ing if " sll<)<:king ·' ex­
perience on Earthqual<e Da) .. , June 7. l-le ,,·as 
"'"orking on the."" 7 1\f.C. band at the timt· ancl ,,·as 
in corn111uuicatio11 vvitl1 OZ7T{ at ll1t.~ 1no111c-11l of 
tt1e tren1or. OZ71~ reJ.lorte(l hib sig11als lo it1crea "'e 
from R7 tc> R9 at that i n:;tant. It \\·as noted t11a t 
jt1:t lJ('fore ancl aft<:r tl1e trcn1or all !il nctl · on 

Os.c. 
-_.... A 

-~---o 

H.T. 

TRANSM,TTER AE~lAL COVPL.lN 

C6FO 
--

7 ~1.C. increased in strength, and gratlually rev~rtcc1 
t o their norn1al iut e11sit)· ahout 15 n1inute~ <tfter. 
On 2 :\l .C . (;5 .l{X has been active, but reports that 
static 11as l)een particularl) .. bacl. 'T'hC' majority 
of contacts llet\'e therefore been rna<le 1n <l~l)-light. 

1\flcr a fi\·e n1onths' ~]RT,. G2r~S 11<15 nov. found 
i\1ne fo r radio agni 11. At tl1e 1non\e11t lie is con­
s idering tl1c aclv<tntagc · of various ty·pc& of traus­
ruitLer for the 2 11.C. l)an<l a.ncl \\ i11 start llp \viih 
S :t:o 10 ,,~atts in1)ut ver)· sl:tortlyr. 

BltS164 ob!)erves t l1at QRK ltas l)c~n "'7orse 
this year llt<.tn for many )rears i>a:>t. Distant 
station~ rcmai11 at good strengtl'\, if t t1eir rcadabilit~,. 
is reduced. 

GS .. ~f reports ·i111ilar condition , \\ itl1 1-1lcnt)• 
of clistani sta lions~ })ut J>lent~'" of st.a tic. l'he 
laLter has seen1c<l batl on all rc.tnges. 

QRP Work. 
B}' G2V\ ·, Group i\Ianager. 

-l\s mentioned last n1onlh, Group 8 1,." \\·as bei11g 
forrue(l by G2 .. f j . ·1·11is group is no\v con1plete 
and belO\\' '"~vill be fot1nd tl1eir first report. .i\ll 
group:l \vith tile.' exception of SC r~1>ort t J1i 111011th, 
\vlucl1 ·is spler1dicl, considering the titne of tl1e 
y("ar. It is hoped U1at ZD2.\., in ~igcria. \\iJl 
join this section soon. ~·e still nee(l foreign 
mcmbers1 so conie alo1lg B.E~R.l: men. 

Grnrtp 8.-1.-G.C. GS J~V has been le tiug ~}l{() 
against QRl>. J)uring the recent earth tremor 
J1e v:as in contact with (y[ and noticed 11otlting 
unt1st1al and tlic QSO was carri ·d out as u ual 
during the tremor l)C'riod. GS\ tB is \vorki11g on 
inputs of l to 3 watts and is obtainiJ\g goocl rcsult5. 

G2'\\·p is rebuilcliog, but sencls intf·r~:-;ting note 
tl'l~tl 1:'8\\-<2 in 'I'ours 11as been QSO \\~ on .24 of 
a. \vatt. C~6:\IB is t.vorking on 3 '-''att..; ancl i'l getting 
fine DX to,,·.-~rds tl1e Ql~l-> l'ro1)ll~-. (;.5\."'I I is 
usiug 1>usl1-1>ull C.0.'s on 7 lVl.C. l s <t \vaiting a 
14 .:\.1. C. cr::sta l and v. ill report r~stil ls later 
<;2Z.Q ncti,·e \\rith <~1~1> on 7 \ l .C., u:,ing ·r.l.,.T.G. 

6Yo11p 81-J.- G.C. (.,2\r h<ts bee11 C:LCtive on 7, 
14 and 1.75 .:\l.C. l~<.·1>ort5 conditio11S 11ol so goocl 
ou 1-t i\f.C. as li1sl n1onth and 7 .)lC. still i>oor. 
1.75 'T.( . see111s to l1a'\'c fallen o1I (t little. <lt1ring 
tl1e (_lay1:in1~. ~I~h~ 33-ft. \ ff. Ilertz i l)ci11g loac.lcd 
to enable a co11tparativ·c test 011 7 ).I. ·. CJgainst 
()6-ft:. \· .s. Llertz, ~-in<J \,;11 report on tl11..; latc>r. 
G20.\ rc::;ign:s fr<Jn <JRP a~ he leav ~ !c•r tlle realms 
o <,JJ<CJ \ \·ear(· ~orr)· to lo-;e ~uch an cntlltlStt ~tic 
n1e1nl)cr. c;sr~X. taJ,cs his place. l le u e. <Jl{l::> 
and c.c·. an<l rc>quires T>~rticulcLn; of tonlr(Jlling 
7 }l.(. cr\~~t(. l on 14 1l.C. (~5('\l is \\·t~rking on 
7,1nc1 l4 'L .<:. \vitt1:3to6v.atts. Ilasbel·11gctting 
good resn lt'5 \\it11 ;1 ·rr,otron 2-"\'<:>11 II .F. v·al,lc 111 

TX a11<l 2 \\a1ts ir11>ilt. Sa~·s conditi011~ "lea1<lily 
i1111lrC>,·ir1g, cs1)e ·ia11)~ c)n 14 \l.<... I~aisl~ an 
11ltc:rc~t1nK <1uc~ti<>t1 concc-rn i11g 1.75 :\I.(". \\~ he11 
l1i ·rx i tun~(i to tl1is bat1d he gt.:1.fi a <lt•ad spot 
ir1 tl1c receiver on that ,\·a,~f! P'\·en \\hen t 11~ 'f'X 
is ~'' itcl1ctl <>ff. 'I he T~~X a r\d TX are 1 l) ft. a \\·av 
f ron1 cacl1 otl1t•r. \ \ ·11,. is this ? Can (;5 · ~t ns"b;t J? 
ls using a 66-ft. \'". I;~ l Jertz for 1.7~ anrl 7 :\1.C. 
\\·ork a· 33-ft. \· .1-- . onl}" gi\ .. C'S ~~tL facto1 )' results 
on 14 :\ l.C. (16. '() is using a P625 \ra l'\o·e in Lllc 
L-ltra,udio11 ']'X <.l t-t< L get::; .4 in aerial. Ila put 
up a i1c,,· 40-ft. n1asl an'l iiolicc~ ronside..rablc 
i1npro\,e111e-r1 t in re1')orts receivell. Xo r1~. -G5C)[ 

NolsE FaLT!°R 

il 
C:r 6 FO 

tP 

OS 

H.T.+ 

. 001 

contends t.hal a 11igll aerial is the Sl'Crt\l of good 
QRP results . 2,\~U has been lis ler1ing on 
1.75 ~r.c·. and 7 ~1.C. Reports goocl DX re~cption 
on 7 Jl.C. in earl)· n1ornings. 14 \T .C. goocl for JJX 
at night. "' 11ilst 11u sen(ls in a goocl log of ( ~·s heard 
on 1 75 1\I C. 2. E-lB has pa~c;e<l t1is 1Ior$e test 
arid a\\ait~ full J)crn1it. I-las built n~\\r 1 ltraud1ort 
and i11te11(1.... to use a Pi\16 as oscillator at first 
and la tcr a Pn25 ... ~ I Ii" in pl1 t ,,.ill be l to 5 ,,.a tts. 
rfas 1>ut ttp 33-ft. V.I''. llertz. Ilis rei.1ort on 
ret'Cl)tton conclii ions are the same as G2\·\~, as the 
t\\"O QR1\ 's a re onl)· a ntile aparl. 

ARE YOU COMI , G TO CONVENTION? 



52 THE T. & Q. BULLETI . t\ugusl, 1931. 

Ciroztp SD. -G.C. G5~ffi. bas dc)1le littl~· \\Ork, 
bttt: says 7 and 1-l 'l.t'. conllitions :;<. .. e1n 'ery· I'oor. 
Con11>lains of QRX, c1u1ck fa<l111g ancl <lead r1rrio<ls. 
(;6li .. al o rcpc)rts all conditi<)ns 'Ter~,. poor. 
althougl1 14 .i\I.C. D .. " l1as been ''orJ<.cd ''itl1 5 
'\vatt · and n ,·.1;. l-Il~rb 65! it long. (~5<JY 
continues his ,,·ondc.rful J)X '' ork on 14 ~1.C. 
'viU1 5 \'/~ttU; an<.1 is easil~· tl1c best QRl.> station 
for J) :\.. \\·Ork. fl is \\'Ortll llQtj ng tl1c follo\vi11g. 
ln a (JSC> "'ith ZC..'(ij:\1 he reduc 'll lli inpi1l lo 1.8 
'vatts t180 volts at 10 l\l ... ~.) an<l \vas rr·1>ortcd 
H.6-7 Q A 5. \\'itl1 0.72 of a 'Ya lt he· ,,·a-; 1(3--t 
~2 .i\4. l)nring the Q. 0 a ~'\'ere tl1t1nci r. torn1 
took l)la at G5<;JY's QJ{ .. .\ an<l l1e ~a \"s tl1at in 
'Om \\'a\' tl1i~ ma\ .. lta\.e bc:cn the rea"'<>It for tlte . -
a1ua%it1g re1Jort . fl<•, lik"" G2\'\', ca1111ot sc 1r1 

to \\Ork· ~(Juth .\merica, ancl 1>lans alterations to 
l11s <1er1al. ~.\ l~I{ reLon1m~n<l<:s 150 turn~ on a 
l -in forrner ir1 erics '' ith rccci \·ing a ·rt al to. 
'lirnin~t<' clicks in t11e receiver. l le lia · rcccntl,· 

• ' 

cu111 IJlc·t •cl a Sup<·r I-let., l1t1 t pref0rs tl1e origi 11al 
l{cinarll. 1.., 11<>\v using a T.P.'f.G. and i~ tcst111g 
C.C. 2.\(~X reJ1C>rts bad con<litions on 7 a11cl 
11 l\f.C. bancl~. })ul on June 14 a11 excc1ltional 
an1ot111t <)f f>X '~~ · l1t·ar<l. Ra· be ·n bt1~y \\'incling 
filament tra11~former~ and c l1ol{es for tc. Ls. 

(;> oup ... E. G f. £17 D 11a bce11 <le,rotin~ tirne 
lo \\' a tl1e r <•ffec ts on QRP '' ork. J{eports a 11 
~onclition:-. bn<l and failurr of all ~c hednll·s. 
lle~ar<ling th '\\eat.her cfiect.s, he sa\·" · ·· .\11 a11ti­
c~·clone ta kin a plarc 11et \\"<?t,n t'' o ~tn ti<>11s '' hil-;t 
the' are ,,·orking together tends tc> in111ro\ c r<'tcp­
tioti and tra11 n1i~~ion at both ends, '' hilst a <lepres­
. ion [)et\\ ccn tl1e t'vo mean l>acl rc ult . ', Is 
iollo'' ing up thcs" tl1cories ar1d ''ill r~11ort ft1rther 
<.le,Tt•lo1,1ncnts later. 2I3C:\.. is 110,v G5Jl. anrl is 
act1\·e on 7 ~I .C. \\ii tl1 1.5 'val t to a c· C. t .ov<ler 
I ... orl< C<.)ntr<;lled TX. 1{c1Jorts l>oor conclition"' 
"t niglit, bt1t good iu t11,· 1nornings. c..;sx.:v1, 
11sing l1b~ " l1ornc-ma<le H.T. ·· fror11 s11ark coil 
and L.T. batlery ,,i;t11 l .75 1\I.('., is gelti1lg gootl 
results. I 11~ing a Triotron t · 02 in 'fX c;2oc 
i using a \ O.<.;. 6=' fl. long and tigl1l cou1>ling, 
,,·h.J.cl1 ga, .. ~ 5UCC"e..;s in 1 \\a tt tt·5ts. Has been 
lJusy s111<.Jothing out hi " f{ .. A. . '. J{eporl 14 :\I.C. 
at its b<'~t after 22.00 I~: 1~. 1:-t using c DES 
in 1'... an<l '' o\1lcl like reports on l1is 7 )f.C". fon . 

·ses gn<l ino<lulation and tlt ti111e5 tises onl}· l 
\Va tt input. 2AOX t1as been experin1 ·11ting '' 1tl1 
\vavcmetcrs ,, ncl in,· ·:-:;tiga lt ng 11armonic f ref\ l<s. 

G> ozcp 8F.-G.C. G2'1~J USC's a para llcl fed Harl1f'~/ 
1 X '"itb ( .(). and 5 \Va ts. _\erial i" <L 11a If-\.\ a "~e 
Zep11 \\"hich, l1c says, gets better r(\ports in fron1 
an cast t!rl,- (li rect1cln. \~"' ou ld "'·clco111e reports 
on 11i ~ 14 - i\ 1.C. Ql~ P sjgua ls c;s r .:>1 is Les ting 
out. ' 'Cl rious :icrials ancl al the mon1c-n t is using a 
40-ft. radiator ''' ith 8-ft. feeder and a 1-y·ard 
counterpoi5e. G2Pl4 reports c•xperiments \.\"ith a 
push-1>ull flOr~bl ·1·x. Co?ditio11s poor_ and 
no l)X. G2QX 11ses T.P.T.G. an<l a P62~ a11cl 
5 ,,·atts. G~IfI 1)11S~' '\'vrith QRP ('.C. \\·ork ancl 
11op!'s to l>e on 14 :\l.C. soon. "'C'ses 2 ,,·att front 
cir\· batteries to a T.P.T.G. G6QA \\•ork1 ng on 
ultra QRP ot .25 \Vatts an<] h~" recei'v·c<l a r(>port 
fro111 C'e)·lon. 

Antenna Group. 
R'· G20P, Group 1\fartagcr. 

111 1925, the good old cla,rs of 45 rnctr{ , \\ht n 
valves and components '"~ere inefficient.: b\tt DX 
,~tas and must have been good, I nrst tric<l a 11crtz 

aerial after r ~a(l 111g an artic- I<:" in the· X oven1 Der 
is ue of t11e ·· 13t:LL ' h\' our Ol<l friend G2SZ. 
Il consisted of a l1alf-\\·a·, e tc>l' fed a <1uarter of 
the \\"a}" along l>:r a si11glc 'vire feC'clcr. .\l><?ul 
the same ti llt .. sork1e I, 'OplL ltsc~<1 to fcccl at a th1r<l 
of tl1c v:nv alo11cr, a11'-l it i:> inter<'stina to 11ot<. 
that iu tl1e. la~t is lh: c>f the " Bt·r .. 1.. G2\r\-, uncler 
ORP \\'Ori<: sLill fi11,l:=; this lo be n1c>sl t'\lficient v I 

Last }·car, after readi rig a n1osl excellent; artic1~ 
in '' J)X, · · tl1 · ct-iually exccll~nl oflicial organ of 
lf.A.l{ .Tn·· {t li.e llong [{011g n1a.tcurf{a<lio ·rra11s 
n1itting ~<>ciet)·), I \Vas te111ptC'cl to again tr}"' our 
old fricn(I tl1e l-:lt:rlz ''itl the 5ingle-,,·ir" feeder. 
.. \ccor<lingl)· l pullc.,d ttJJ a GG ft. top and altacllecl 
n1,· single-\\ ir feeder 9 ft. 2 in ·. fron1 tl1e centre. 
I rnigl1l 111enti<.Jn tl1at tl1e \vl1ole of n11· cxperimer1t · 
\l:itl1 ll11s t\·l't ner1 I 1 a'-'\; l'>een concluctccl on 
14 ~I.C., ~o tl1at t11c top ,,·as a full-,,a,·c affair. 
Tl1e tccdt'r is ta1>J)t'd straight on to the plate coil 
of tl1c.~ P. \ . ~c> 1.:l Ltt t tllt: la ttcr , .a 1 \·e take~ its nor111n l 
plate currc11t. l{c•sult' ,,. ·re at 011ce xcelle1lt, 
but r11rth.cr in\·c.'~t igatic.>n sho\,·ed Ll1at tllis \Vas 

only lr11 for certain d 1 r "'Ctions, and 1 t \)cta111~ 
apparC'nt that he ft1ll \\·a'.-·c type hore n1arkccl 
clir<:clio11al cflects. ' l'h<' top \\·a~ thc1l r11a<.lc 
J1alf-'' 'a vv. :J3 ft .. ancl the.· fcccler \vas ta1)pcd on 
4 ft. 7 i11s. fron1 tl1c centre- llesnlt~ '''ert just 
as goocl as hl"'fl)re, bu l t 111s tin1e in all directi(>tlS. 
·rhis a lJ sou tlli.S ,.L·n· cas)·, but to l)egin \\· i llt onr 
or t\vO ':)nags \\'~re c11co,1ntc•rcd. First. Jt ''a .. 
oh,,.iou~ that 111 arr(lngen1ent ,,.a \.vorking a a 
)larconi t) pc as th earth. '\vire on tl1e ncgativ·e 
JI .'l~. an<l 1 ... 14 

\\'tt s })'1$~ing 1~.ft .. so th· earth 
\\·as djsconuectccl. ancl int:identally· this goL ri(l of 
all m,· kc, .. cl1<..ks to n .. igl1l,ot1ring B.C.l .. .'s. Xext 
a neon L~bc sltO\\·e<l tJ1at there \Vere standi11g 
,._a,Te':i upon tl1e ie~clcr, ancl according to tl1c article 
thjs sl1oitld not b(:. i~·urtl1er in,·cstigation ~110\\<'d 
that the feeder \\rt~ t:xactl}- 33 ft. long and \•.ra~ 
itself ctcling at5 a. l.lerfectl\· go()(I 11alf-\i.rave aerial, 
so a ft~\\ feE·t \Vere ac lcled 011 a11d the !; tanding \\a vc• 
on tl1e feeder <li~.1 ppcare<l l t v:as then decided 
to ligl1t f he fil<.tml. nt" b~r .\.('. stepped <lo\\ n fron1 
the to'' n sup1)I~;~ 1·11l! centr<· tap appeared. to l>e 
fairl,· dca<l, hut t l1c actt1al filarnent ends of ll1c 
tran~foru1er \Verl"> mucl1 too li, .. c1,-, in fact ,,·hat 
\Yas founcl t.o l)c 11ap1)~ni11g ,,-a - that tl1c capacity' 
effect of the tr· n~tor11\er '"clS a~ai11 111al<ing a per­
fect!\- good fce<l to ea rtl1, and the not<', althot1gl1 
c.c.,· "\\.aS moclulatccl b~ .\ .l' an<l \\as 11ot r> D .. 
'l'his effect \Vas O"'ercome b:y· !)lacing a cl1oke 111 
t11e H.'l~. n1inus lead. ·rhe IlCXt cr)isoclc l \\·ell 
l<rlO\\.--O to man\' of ,~ou and l1as \)een dc.:~cribrd 
as the ·' Ha111 an<l the.' Bottle ·• rfhe a<"ri<tl ''as 
lov.~e recl clo,,·n lo about 10 ft. a\)o,re tl1e garden 
\\all, "vl1icl1 it.self is a hou t l 0 :fl. l1igl1. a n<l \\'illl 
the aid of a neon tul1c I 1>roceederl oo \l,·alk along 
tl1e \\all, ,,·hic.;11 hncl a go<><l co"·ering of ice o~ _it, 
and marl< ofT tl1c \•oltage loop~ in the clark. l l1c 
slc>r~· thc11 got lllisconstr\1ccl b,,. a 1)en.pcrled. n1ind 
and final]\.- it \\a allc.:gecl ll1at the botUc did not 
contain 1ieon. but a liquid \\-hich co111es frc>m 
IJublin, and l)ubli11 alone, and furLl1er that the 
bottle ancl the I lam c\·cnlt1a1l\· crashe<l into the 
ncighbo\1r's C'ucu1nb r . frame J! l ! T11e ' 'oltagc 
cur\~e \\aS mc..:asured off 1n <la:rhghl and the rough 
<'un·c ol)tained '"as not ,·en; S)"1nn)etrical, an<l 
later it \vas fou11c.i tl1a.t tl1is \vas due to the fcccler 
not coming a\Va)· from ll1e to1) at. right angl~s 
This \vas found to l c ,·er)· cssen t1al, otl1er\v1se 
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the fiel<l of t 11e top ''ill affect t11e feeder ancl 
partially upset ll1e \vorki11g of ll1e sysl c111. 

"I'l1e position of the tap i~ ,~er)' critical and is 
);O~r exactl, ... a tl1ird of the \Va)· along, altho11gl1 
·very nearly· so. .:\line \\Tas a 33-ft. top nncl the 
feeder 4 ft. 7 ins. fro1n t11e centre, \\ hilc one or 
t\VO othcn, \\'ho ha\·e tried this s)=-stem hav·c found 
4 ft. 6 ins. from ll1c centre son1e\vl1at better, bttt 
thi~ small difference i no doub due to local 
con<l1t.io 11s. 

Tl1e system is no'' 1<110,vn as the matched im .. 
peclance single-\\'ire fed Hertz~ because tl1ere arc 
no standing \\~a\~es on the feeder an<l conseq ncntly 
no radiatio1t fro1n il 'vl1en i ts characteristic im­
pedance is matched by· the irt1pedance al its ter­
minal. l'or 40 metre ,,·orking a ll lhe abo\.TC 
figlires sl1oulcl be doublccl . Tl1e one snag about it 
is tl1at \vl1ilc il is r0al1y 111ost cxcrllent on one 
bancl \\·or king as a half-,va \'"e, i t is not flexible, 
b11t I ha,,.e yet to find the ver~~ efficient ty·pc which 
is also flexible. For tl1ose using push-11ull, l'"'o 
of these aerials m<l}" lie put tll) back to bacl{ and 
forru an aln1ost icleal arrangement. .Don't forget 
to lea<l )'Ottr fcccler ~\Vay .. at rigl1t angles to the top 
a nd, if possible, clon't ha\i·e an)· sharp bend - in i l. 

HIC et 
SocietJ' Tropl1.ies. 

\·\-e have mnch pleasure in announcing that tl1e 
'' Rot<"\b 1

• Tro1)lt)' has been a\\•a rdccl to i\Jr I larolcl 
Ol<l. G2\ .. Q, in rccog11ition of the ~plencli<l long .. 
distance work 11e has carried out clurlng tT1c past 
year, and particularly for 11i~ cpocl1 ·making acltic·ve-
1nent in effecting t\,.O .. \\"a}· contact \ itl1 ZL3.\.R 
over 140 times. 

~ir . Old, as l>ro,·inci~t l Di tricts Rc1)rc entative, 
is probably one of the l)e t-kUO\\ n of all BritisJ1 
amateurs, and \\e a rl"' confid.r nt tl1at bis tlumerous 
friends at hon1c and abroa('l 'vill join ll£ in con­
gra tt1la tions. 

:\Ir. ,..\rtl1ur J~artlett, (;6l'-B. t(> v.·l1om Co11nciJ 
ha, ·e unanimous}\" a\vard~cl t11e"' \\.ortlc,- Talbot'' 
'l ro1>l1y. aJso n(\c<is little introcluc lio11. "i_ior many 
~'ears he has t>cc11 onr of the lead ing Britisl1 s tations, 
a ncJ clur1ug last \\'inter organise<! \\1th suc("css the 
3 .5 :\-1.("'. gro111>s. In recognition of his \\•ork on 
t his l>ancl, anti 1>arlictrlarl~l fo r hi5 acl1ievcmcnt i11 

<'ffecting contact "·ill1 ~t,;,,. Zealand on this b<l11<l, 
t l1e ' f rOJll1y has been a\vardec.l. It i~ our lt.ope 1 h at 
th~ a'var<l ,.vill scr\'·e to lend a greater interest in 
3.5 :\'l.C. \\'Ork during the coming ~eason. 

Council decided to J10stpone ihc a \\~ard of the t\vo 
troE>hies for 28 :.\l.C. ,\·ork (tl1c ft PO\\'ditch '' Tro1)l1y 
for transntit ing and tl1e " omerset ,, Clla llenge- ( "11p 
for receiving) fc>r th~ prc_~011 t on arcou11t of tl1e 
ver)· fc,, corttacts macle <luring the pa~t )'ea r on 
28 1\I.C'. and the unfortunate result· of tl1e 28 i r.c. 
'J '~sts irt ja11uar)-. Jt is sinct·rely" iloµed tl1at tl1e 
coming season ''ill sho'v a return of better C<..1f1-
<l1 t ions 011 this freq urnC')', \VJ1en it is a n ticipated 
t11at kee11 co1npctition \Vill be sl10 \vn for the posses~ 
sion of these trophies. 

St·rays. 
BllS563~ \Vhosr iemporar)· QR ,\ is 12, Station 

Roa(l, S.S.. BlackJ>ool, st.ands by c"-r~y-~· Sunclay 
frc>1n 10.00 to 12.00 G.:J1."l'. on 7 ~I .C. a t1d 'vill be 
pleased to arrange a sked for reporting on 20, 40 
o r 80 111ctrcs. 

* * * 
Tl1ere 11as been a n epidemic recentl~· <>f Britisl1 

call signs l>eLng t1sed b)' unlicensed .\m<:rican sta­
tions. T11e calls t11us pi rated ir1cll1d<.~ G6 RV. 
G6G l(, antl G6B>r, the last-named bc1ng C)\\'11ed by 
A. I~. Bond, of \>\" elsllpool, and ,-..J1osc statio11 11as 
not bee11 nctivc for 12 montl1 . '"fhe signals £ro1n 
these sta tio11s have on lyT been hear<l i.11 L S. \ ., a11d 
as report~ are nearly alv.ray·s 1(9, tl1ere can l>e little 
<loubt tliaL they crnanate froni t he otl1c-r si(1e of tl1e 
.£\ llantic, 1 t is to be hopcdl sl1ould this rea.ch the 
eyes of the persons conccrnecl, that they· \Vill desist: 
f ron1 their fc)ol isl1 1)racticc. G6'l'P has received a 
report from .. .\nierica 011 his C.\\" . sjgi1ali.; on 20 
metres. 'fhe station h.as not transmittecl on 20 
metres tor some )years and is a l present engaged on 
2 metre "pl1one \Vork. 

UBI QUE. 
lVhicli ·£s tl1e Best A er£al .;; 

.4\11 entries for the G2D'l' 5-metre G-1{ '\"avc­
metcr (page 352_, June Butr...ETr~) competition 
should be in by Scptembc-r 1 in order that the 
a' vard ma)' be made at Con, .. eJ1tion. 

1'V.B .E. Certificates. 
Certificates l1a" c bef'n issued t o :- SU8\\ry 

(\V. 1::. \\.a le) nncl GZ\\·\ r (J. B. l(t:rsha,\·). 

Correspondence. 
TJze ]';dilor does uot liold }1i>1iself respou ~ible ft>r 

opi1tio11s expressed by correspo1zde;it'>. _;l/l correspo1z­
aence 1lz1tsl be arro1J1pa '' ied IJ. ... v lha ~iJ>'tle-r·.~ 11a11le 1111,t 
addYes . .:;. tl1011~h ;zot 11ere~saril:J~ Joi· pi1l>lical1011. 

Radio and Earthquakes. 
To fht;. J:,dilor nf T. & J{ . Bt·LLFTI~. 

Dr·~.\R , -· H, - [ n tlic ct1rrcnt issue of th<.· T. & l~ . 
BuLLEl'lN :;ot1 ptLblish a letler by· ?\lr. \\'·. E. 1·'. 
Cor~l1am (( ;2l~\·)~ upon tl1t· efiect of ~artl1q unkcs 
upon radio sigua l~. in \\·hlcl1 be stat.e!i tllat $uch 
occurrences apJ)r..:ar to l1a,rc cl berietlcial c-1lect on 
t he pro11aga tioi1 of radio signals. 

Ouri11g ll1e rcccntl\- experienced earth tren1or 
\·vr1icl1 originate<l off the l\ .E. coast nnd ''ras pll)"Sic­
all ap1)aren L through<lut. England. I \Vas 011eratir1g 
n1y s tatio n (Sunbur)~) on tl1e 14 :\1.C. band. \ l­
thougl1 l can 11ar{ll)· concur \i\-illl G2L: \ r's. taten1t·11t 
to the cff<.>Ct that Qll:\I fron1 t11e U.S .. ~. 'vas ftcrcc, I 
agree that reception conditions "':ere c.1uite good for 
that 1>art of tl1e \Vorld a l that ti1ne. It is igr1ificant, 
hov,1e,~er, tl1a t at llll.22 G.~l .'f' . on f utle 7, T s11ccee<led 

~ 

in 111aking ,\-hat \Va tl1~n m)· l)est l)X contact, \\·ith 
C~f2SV_, of Ilabana, Cuba. '1.11c OSO lasted from 

J 

00.22 until 00.45 G .1\1. T. and 11 t 00. 27 ihe 11ot1sc· "vas 
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sensibl~-- shaken l)y the eartl1 tren1or Fur11iturc 
in the roon1 defirlitl·l)· shook, a t1(l the trai1smitter, a 
solid aftatr, \vas 111<>\1ed ))odily al)Ot1t one an<l a l1ali 
inches. t {O\\ e\·er, tl1e <>SO "as succe ·~full\'~ main - -tainecl under ti1csc conditions Sc"'lCrc (,2l~:N" , .. -as 
noticecl upon tl1e 14 I\l.C'. baucl tluring the periocl of 
operation of the . tattc)n, from 2~.5~ tJ tl nc (), 1931 l, 
unW 00.55 (;..l\I.T. (j11ne 7, 1931) . ('ontact ,\as 
also obtained \,·ith \'\' 1.\XA, ant1 several \·\~ and 
''E . tation. \\ere 11~arcl a1. nloderalt:l)r goc>cl strengtl1 
clunng this periocl. The conditio11s ap1>cared to l}e 
about as gc)ad ~rottnd 22.00 G.i\l,'I~. on Jur1e 7 
ancl tl1e static pcrsigtecl. 

\\'ilh regar<l to C.2U \ :·s clcJ!'ing remaiks suggesting 
the adoption of a furtl1er code tal)lc for tl1~ idc11tii1-
cation of C<>Dc.litions pertaininu <luri1lg a <~]SO. I 
,,·011ld respectfully ~uggc~t that tl1e a,·prage alt1ate11r 
shoulcl first master tl1e e'f1stiug codes bef()fe atte1111~t­
ing to t1sc others. ~ot infrc<ltlt'nt ly 11a1lr l l>cen 
tolc1 tl1a t i11 v sigrt(l 15 \\ere.. " 1~7 fb , t<l 1 ' ·' and 
•· T8, CC. · \vhicl1 leads 01tc to belie,,e tl1at sucl1 
sinlJ)le coclc~ as th.e · · 1' '' code ar(' ~let u n111aslcrc-cl. 
Again, upon requesting '' ~]''I l{ ( •• r llavc: g<:'nera lly 
met \\-1th a <li~crct t ~ile11ce ! ~\:-; \\'ith ·· QTH ? ,.. 
and se~~eral other \\'ell (sic) l{no,vu ·' Q '' sig11al~ ! 

In the ca<s~5 n1entiouc<l h:· (;2{'\ ~ plai11 langt1age, 
I tllink, "·011lcl he J>teferable a11d 'vould avoid the 
chanc(.' of spoiling \raluable clata by tl1e misinter­
pretation of a n unfan1iliar code. 

)fa)" I conclt1de b)' congratulating t11e H.<.J . staff 
upon the 1)rodt1ction ()f consi~tcntl'\' excellenr 
•c B1:LT ... ~ 11 a n<l partict1larl}' ttI)On the fine appParnnce 
of the Jul~~. 1931, issue ? 

\"'()UTS; l~adiol'\·, 
J(. T_i .. \ 'ARXEY (G:11iV). 

Assisting our B.R.S. Members. 
1~o tJ1e Edi/or of T & R. l~t l LLETT~. 

DE,\H. SrR,- During thC" ~)n st tl1rcc nlonths il 11a5 
been my privilege to attend 11t1111e rot1s District 
Con,·ention<~ttcs in con1pai1y \vith L\lr. 11. B. Old 
(G2\-Q), our PrO\incial Di tricts l{(\pre ·en tati\'e. 

At cacl1 nlec·ling "·ch.ave bee11 im1)rcsscd "·ith the 
s11pport gi\·cn by our B. R .S. 1ue111t>ers, and !ron1 
informatiOJl glea11ecl I fe-el it is 111y dut)· to outli11e 
to our transmitting 1nemb<..~rs some ideas '' 11ich, if 
pt1t i11to opera tio11, \vill not onl)' a~sist tl1cse pot(l'n-

New Members. 
CoRPORA'rt.s--C..Kt·Ar 81<11Ats. 

J. CuTU~F~T.S.ON (2A!'S), 1 f~, \\.est \ rie,\", .1\ cklarn Ilo~td, Linthorpc, 
:\lid<tlesbtough. 

\V. J. J\IoRGA~ {2BP1), 102, High Street, P\mydarren, f\1erlhyr 
'f~<l-vil. 

P. H. bunoN {G:llX)1 S, Somersby Grove, k'"'~, Lines.. 
H. \V. ~iE.vc:RAJ- 1 (Ci5j\ '), ~. Su~x Road, X. 7. 
c. \V. K. SA~Ds fGSJZ), ··Springfield," Ht :lthftckl . ~us:>ex. 
W. l~11.1n;R" t(;;,J N}, 40, Tlu:rc.:sa Street, ·.v. Stanley, Co. J)urhatn. 
J. TAMBLYN (G6QH), 13arlda Shop, St. ~.\gnes. ~.O., t.on1"-\·all 
j. K. HA~KrssoN (BRS570), 1, Bdto Road, Tunbridge \,.~ells, l{cnt. 
A. W. Lt.1rcti (l3R 571}. 9, llever Crescent, Bexhill·on·~·a, Sus.-;ex. 
L~ JoNF:> (BRS:i7.2)~ :\o. 1. O:>Y:i. ·l th Divic;ional S1g1~ili ... Co~chcsL4r. 
J.E. SKl rcH (T3R$o73J, Glcns1aeA f\.taesyc\\mn1Pr, Nr. car<'bff. 
A. C~ BRov.-s (BRS57-' ), Amulree. Clarkslo11, Glasgo\\:·. 
R. G. l)R'&\Yt:RV ' Bl{Sfi75), 274., Park Avenue, Hull. 
J. E. SAY.t:.Rs (BRS5i6). Struan. Clarkston, Gla~on\\•. 
A. P. K~RPORD·BVR:SJtS (Bl{S577), " Kenya," Snllsbnry Ro.1d, 

Holland·on,Sea. C1acton-<>n·Sea, Essc·x. 
R. E. l{NlGl<T (1~RSv7SL 37l Lon"<htlc Road , Barnes, S.\·\'.13. 
L. RoBcs:a (BRS:l79), l .. ansdowne House, .~bergcle l{o~d .. Coh,·yn 

Bay. 
G. C. 0.XtPY ('.BJ{S580), 17, I.,ime Avenue, Hutbwa1te, Nott.s. 
S. F. LA\VBS (BRS581), 68, Braernnr .. .\venue, Fitton Park, Dristol. 

tial lranc;mit.ter$~ hut at the same.: t.in1c 1>rodt1cc 
au increase in Soriet~· mern1Jership. 

l "irst, l ap1)eal to all '' llo r0cei,·c report card 
fron1 our 13.lZ. ~. to ~e11cl card::; 111 return. ~I ost. <>f 
\1S \\·ho h:i v·e hL·lcl lic:e11ccs for S(Jmt... v~ear:; J1a \ 'e 
probalJl}~ lo ~ t a g«>c>d deal of i11tt:·rest in t.bt"$E' 

'· scraps of cardl>oarcl, · but tl1c ne\\ !ellO\\'S a1)1)re­
c1a te tlit."n\ 

Scco11cl, 1 asl' all \v11<) are a.l)le, to take a J3.(-< .S. 
undE.>r tl1cir '' ing. Gi\·e hi1n a cl1ance to c>1)era Le 
}"Ot1r station ancl tcacl1 l'in 1>roc~dure. \\ 11erC? 
l}<>!-isible gi\1e t\\O or tl1ree local D.l<.,S. n1embers 
~Ior~e lcs ·c>ns. In ).::ottin~han1 at lc<1 t 011c of our ...... 

lransmitting n1er11b<:rc; is giving a ten-minute ~Tor~~ 
lcs~on ll~il)· o,·cr l.flt· lantl li11e l<) a cou1>le of I~ ll.S . · .. 

' rhircl, l su~gest that tlie j11{1itiotts tt~e <,f tele 
pho11)~ \$Jlt'e(.11 <>nl~·) on the 7 )1 (·. ba11cl during 
'"·cel{ ~encl \'-ill result in a nun1bcr of nonM1ltt·mbers 
reporting on our ig11 ;.11~. l~ron1 personal ex1Jcrie11ce 
I fin<l tl1a t 25 l)C'f ce11 t of all 11ster1~rs' reports on 
1ny O\\"D. 7 ~I.<."". tel ""pli.ony trar1smiss1orl~ arc recei,·ecl 
fro111 n on-n1e111bc r5. F.acll one of tl1c e reports i~ 
fc,Jl(.1'' e<l UJ' \\·itl1 a l't•rsonal letter and a cop}- of 
.. \ \ 11at i~ ~\1r1a tc\Jr J{a(lio ! ·• ~Ian\. ne,,· 1ncm ber~ 
a ro being obt.a.inccl in this \Ya}', and ''"hils t I have 
l1f't''11 for )·ear~. A. nd an1 ~till op1)c)s~cl lo gra mOJ)ll<>ne 
recitals a11d be.tell~ .. 111odula tccl speech, l !eel that. 
an'' action \vhich 'vill l>cnefit Amatet1r Ra<lio i11 

"' general is full)· ju5tificcl. ·rlti · '·ie\\' is shared b~· a 
num t)cr of 01&r leadi11g mcn1be-rs, an<l I shall look 
for\.\ ard l O an C\'en bigger increaSL' in the TI. l{.5. 
111e111l}c-r. hip tltis \\•inter. if 011r 1~rc,c-nt 1nerr1bcrs ''·ill 
follov; up at l 11011 -mC'n1 bC'rs' re1>orts on tl1cirtelephony. 

J,ast. I rec-on1111en<l all ne 'v Cot1nt}· Re1)rcse11ta­
tives to gc l in to 1)er ...,on<tl to11cl1 \\·itl1 their B. R.S. 
n1e111 hers. lleacl{Jltarters \\·ill s11ppl)'· a full list of 
member:> lo cacl1 C.R. as soo11 as the electio11s arc 
corr1plctc-cl. 

1 n co11<.:l11di11g lt1is lctt~r I sl1ould lik<.' lo point out 
that our B.1~ .S. rr1t'mbcrsl1ip is UO\V 11earing tl1e 600 
1narl<, \i\'llich represen ls more t11an on<:>-thircl of ot1r 
total men1 bership. 'l'l1i shou )(I. l ll1in k, co11\·ince 
evervone concerned that it i~ our du l v to retain . ., 
tl1eir interest v itl1 a ,.,~,\- t.o inc rcasi11g our strength 
a~ the lea<Jing J•:n1pire ...-\Jr1ateur l~acl io Orgar1isation. 

I remain, \"ours sincerelv, . ~ 

j 011N ("L.i\RRICOA'l'S, 

I-Ionorary Secretar~· (G6CI .. ). 

\\•. c. TttO)JS0:-0 ( ll l~S.i ~). :>R, l'l'll t R< ad, 'li\p{l<'rle.~· . ~ ott1ngb.uu. 
J. B. \\"oR't rt \ BRSi") ~l , =~tlJ. :t . . \lbans Road, l~ uhv"·ll, :\otting· 

h'1n1. 
E. 1-.:oi.~l'oN ( f~l{S5SJL ~;o. C<trnpbell Rofld, (~rat;res<!nd, l'c·nt. 
\\". BRC).w~ (DR:;;)t15). 11ope Cotlagt.~ Carstaits Juuction, Laoark­

shire . 
. .\. G. Cot t..t· Y (BRS!1 6). Hillingdon. Stafford Road, Oxler. \\ olvcr .. 

hampton. 
T . L. lft kl>M:AS ~B RS5 7), The Gro\'e, I<ings\\itlfonl. Dudloy, 

\\~OTC$. 

J. L. B. {·uA.1tt.1~s\\.'OR'l'Jt (llRS5S81. 0!), James Slreet, Bam$J.ey, 
\'orks. 

C. }',. Ji:.FFLnrv.s (DRS5 9), 147, \V~tt.erloo St.rcet, Durton-on-Trent. 
StatTc;. 

E. l l. CL.AR KP ( • .\ ) , •1 \\"oodst-0ck." Ila\\~kinge, Folkestone~ 1' ·nt. 
A. A. HA '''tosio. (.i\} :i, 13radfvrd R-0ad, . t•\ n Kings, ltfonl, fu~x~ 

CORPORA l i:;!> DOMl!'lON A~J.> FORf.IG~. 
H. QUAEYIIAFGt£.}I. (ON4:'\ f{}, Th. Rour.ort, St.r. JO Ani"'\o.C> p, Bel­

ghno. 
(\\"e Tt:gret tbal O\ving to an O\ e~iltbt, ~Ir. Quaeybacg~u's QR.\ 

11~s oeen misst-cl ou t of pre,•ious lists). 
A. J. H1c;c;.s (VK2GY). Comn,9n,1,•eaJth S<.>J:tr Observatory. ~(ount 

Strornlo. Canberra. Aus Lr.ilia. 
<~. R. VrcToR {ZS2Q), 101 Balfour Terrace, \\'est Hill, Grahamsto\~11, 

S. 1\frica. 
G. F . \YlLLlAMS (1.UlX}, P.O. Box .J.0, \\.}'DbeQ;, Cape, s. Africa. 
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ER ~SUPER-PO ER ~ PENTODE 

WUFA 

The SIX altemati,,e resistances of 
the Wufa 60 Pole Super-Power 
l Jnit. enables it to be accurately 
matched to any type of output 
\·alve. 

The adjustment of this unit is by 
a lever-operated cam, which, 
acting upo11 the two pole pieces) 
allows a fine adjustment. Huge 
'\

10lume ca.n be handled \Vithout 
stress at the sa1ne ti1ne the unit 
is extremely sensitive. 

WUFA 
CABINET SPEAKER ( No. 75) 60 POLE UNIT WITH CHASSIS 
En1bo<l)~ing t11e \\~ufa 60 I'ole u11it. tJ1is 
cabiJ1et spc<\ker of attraGii\·e 1tt<>dem 
des ign is Lull)" qualified l<.> ta.kc its place 
in an\· l1on1c. Excellent ,·olun1e ancl 
rcpro(lt1ction. Polisl1cd \\"a lnu t ca l'>inet. 
Gold Tinsel fret. 75 / 

Price -

WUFA 
CABINET SPEAKER 

(No. S:O). 
The \\,.ufa 00 Pole unit 
i s <\lso t:w bo Uecl in this 
mcxle!l. High and low 
notes ar ~ \\'e11 b.mdf t>d . 
~lc1'3t pleasing tone. Suits 
anv sc:t. ..\rti.stic < alJinet 
oi Poli~htd \\r:i1- 50/-
uul. l_,11cc , 

-~robust con1biuati()O of this fan1ous 11nit 
n11d a i>ecia I chassis (]<.:signed to ''"ork in 
l1armon) '"iLl1 the n11il i11 or<lt·r to get 
the l1esl pos~ible r~sult. Easil)" n1ountcd 
t<> l>affle or in ca billet. 
J>rice complete -
60 Pole uilit only -

WUFA 
••UNIVERSAL" CHASSIS. 

Takes anv uuit- ivtS one 
result- the BI:'.Sl·. No me al 
pnrL~ to can~ r-t:.!>OOC\nces. 
Accurately <lcsignecl l 5·in. 
con" handles all I rerqutnci<.•s 
perfectly. lligi<lly built 
thr1jugbou t . Easily wour1tcd 
in any c.:abinet or to 12/6 
b;tft l~. Prit.e 

- ... 401-
1 

- 27/6 

M. LICHTEN-BERG, 4, GT. QUEEN ST., KINGSWAY, LONDON, W.C.2 
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QRA Section. 
Nfanagt~r: i\I. \~: . PILPEJ. (G6P1)) . 

New QRA,s. 
G2BY.- 1I. E. \\rHJ\TLE'l·, ti IJ\·ndhurst," Great 

\~~est Road, Lan1ptc)n, 1 I ou11s)o\v, .. \ldclx. 
G2JJ .-\V. J, HoLROxrD, 24, ('o usin J.,,a11e, I [alifax, 

Yorks. 
G2RJ.-J. <.: . l{ t NGE, l{ip1)inglc)r1 ('ourt, Se\T(•n­

oa ks, J{ent. 
G2vVG- -\.\' . C'. c;ouLT, ,,. Holl}r l\fonnt, 1

' l~a\·lcigJ1 , 
I :s~ex. 

G2x·x. - l-·. E. J3. ]oN.ES, u (~re~~stones,'' J·our Oaks 
l{oa<l, Sulton c·ol(lfielcl, Hirn1ingl1au1. 

C!iIH.- G. C. TtrR~ER, Ca\1stort l<oa<l, (;ranbrool<, 
l{cnt. 

G5] .-] . ~. \\"ALKER, 414. l'isJ1pond Roacl, 
l·:astvillc. Bristol. 

G5J V.-H. \ X/. \ ·f Koc1~,\.FT, 5, Sussex l{oa<.l, Lon­
clon, '.:\ .. 7. 

G5JZ. c·. \\-. 1( SA~DS, Springfit·ld, }leathfielcl, 
Sttssex. 

G6 . .\C .-i\ . ~. LJ~ Cl-lE\tl~ANT, Training S<.tuadron, 
School of ..r\ rn1y ('o-opcration. ll.A.l t· .. 
Old Sanam, Salisb1111·. '\.\.ilts. 

G6Ill(. ·G. H . l{A~·snl!"=. co J. :\I. c· J. S11ctrmnn, 
Ltd., 1).0. Box 295, Bra<lior(l, Y~orl{s. 

(J.6G\' .- (;.. r l , .ICKl ' RS, Barnfield> Presl\\'i(;.11, 
Lanes. 

(;6Q(.-l~. T. T 'ErHI~I<S, :-\e,-il 1Jouse, f-Icrbe rt 
It.<ladl R<1i11ha11l. l(e11t. 

2.. \.IIZ.- \\-. L. :\11 LLJ\R, 3, ] 1a rker Street, f >und< e·, 
Sc<.)tland. 

2J\l{.U. 11. I~ . \\'1r.r JA)-ts. 9 , _\u~tral trcc·t. L<J11 .... 

clo1\, S . E .11 . 
2t\l~~.-R. 1(. SllE1\I<GOI. l) . ·~ G lenn1orc," ~Iar)1gatc 

J .ancJ ~ l1epp0rtu11, :\Tiddles(·x. 
2\T.R.- Il J. T.o~G •. tanton l-Tarcourt, E}·n~l1a n11 

Oxfc>rd 
21\I>l. J .• \.. (; t; 't", 42, Grosv C'nor B\tildino·s, 

>.lanist~· . ' trc-et, I .ondo1t, l~ . 14. 

Tlte- follc>'-"'·i11g ar(' canc~·lled: 2.\l>"C, 2 .. .\}'N, 
213CX, 2BX1'. 

l'leas<.· sc11cl all llcv.· QR ... \ s, changes of adcl rt·ss, 
etc., to G6f.Jl). 54, f >urle~· .i\\'t'llU(\ Lon<l<>tl. X.\:\: .2. 
·1'elepl1onc : GJa(lstone J 282 

English County Representatives. 
·r he follo"·ing have been nomit1a.tcd and subject DISTRICT REPRESENTATIVES. 

to Council's ratification, "ill take ofi.ice as ('ouuly ·1·hesc> are being app<Jinled b)' ('ou11ci~, a11<!- it is 
Representatives frortl September 24, J931 :- hoped to pnblisb a full list of al l sucl1 off.l.cc·rs itl tl1c 
l\ ORTH Lo~oo.z-,. S. l3uckinghan1 . . . G5QF epteml)cr J3t·1-LETI" . 

Sou:rtt L.o)loo;-.; . \.. D. Gav .. . ... G6N"F As 1nore tl1an 011e non1ination l1as bceu rccci"ed 
E J\.S'f I.o~"DON' .•• T. ~\. St. ~Jol1nslon c;Gl*'l' fo r th1.· position of Ri.~1Jresentativ<> in the follO\\ing 
\\1.ESt T~oNoo~ II. V. \~7ilki11:s . • • G6v\· ~ counties, a balh)l becomes necessar5·. 
Bc.RKSHIRE . . . (;.. ~larcuse . . . G2~.:\I ------· 
CHESHIRc ..• J. Davies ... ... G20.c\ 
EssEx . .. . . . F. Stolle11., . . . . . . G5Q\' 
L1 ·coLN . . . A. 1~. l_.ive~ev . . . G6J,,l 
l\·[ON1.t0l'1'Il ... . H. !larding .. . . . G2H1-I 
);oRTIIU,?\-tar~RLA~D ..... E. Reatl... . . . G6L'.S 
SuRRttY . . . R j. Denny . . . Go"N' l~ 

Invitations ha\te b'"' ·n extendcll lo certai11 
n1cml1ers to take over c.ount.ies or groups of coi1nties, 
from \\.·hicl1 nominations \V('rc no t. received. The 
fu ll list of ne\V C.R. 's \\rill appear in the September 
BULLJ~TIN, but C'lected C. f{. ·s \vill be advised direct 
from II.Q. at the earl iest l)ossiblc nio111e11t~ in Ot(ler 
that they m<i y get in touch 'vith lhc mE"n1bers in 
tl1eir county prior to Con\rention. 

WELSH COUNTY REPRESENTATIVES. 
Council have <lccide<l, in \ 1ie''" cJI tl1e a.1>1)arcnt 

apath): of n1cmbers in \\'ales, lo ai)point Count1r 
Representatives for all \\:elsh counties \ViLh a vie'"' 
to re'\1ivin g an intcre~t. in .i\n1aicur ltidio in tl1e 
Principality. 1'he follo\ving gcntlemeri 11avc l)een 
nominated. and ,,.-ill lake officl~ as fru111 Se1)tc1nber 
24, 1931, sul;jecl to their agree1nent lJc-i11g rcceiv·cd 
b\' Council. 

• 
.HRECONSHIRE . • . G. R. ~. l "arn ic .. . 
GL.\~10RG.\.S • . .. B~ l~'. f"11illi1)~ .. . 
CAR~t .. \ RTHB!' • .• I ,t.-Col. E. c:. j en-

21\.I-I l~ 
G5P1-I 

1tings . . . . . . G50C 
DE~ BIGliSHIRE .A... ~1. l{ct lli . . . G 2II 

Other \"\.elsh Cou11ty'" H.C'presentati\res \vill lJe 
a11pointed from tin1e to time bv Council. 

SCOTLAND. 
:i\lr. J ack \\lyllie h as again been non1irta Lecl as 

Scottish ~lanager, ancl \vill take> off1ce as fr om 
September 24. 1931. 

Cov)lTV . ~ O'.\Ill.' .\ TlO~ S. C.c~r.r.. 
StGNS. 

- - ·------
GLOUCESTER... R ... ~ .. Bart1e-tt 

\\'. B. \\.eber 
. . . 
... 

GGRB 
GGQ\r\' 

Lt.-C"ol \\- S. l >a1Jr1er 
\\ ILTSITIRE . . . G. S. \\ih ite ... 

(32Bl 
G2G\\' 
C,()~.\C 

I 
"\. X. Le Cl1cmi11ant 

Balloting is ronfinecl to nl.eml1ers re~i<lent in the 
counties co11cernccl, (l n cl all ballot forn1s trtust be 
returne(l to Head<.J uarler~ not la tcr tl'\an .:\.ugust 29, 
1931. 

BALLOT FORM. 
To the Ho1l . Sc-creta r)', 

R.~' .G .B., 
53, v"ictoria Street.- J .. 011don, S. vV . l . 

ENGLISH COUNTY REPRESENTA·TIVE. 

[ ,,rish to record a ,~ote in £a\1our of !.\Ir ........... ... . . 

as Rcprcse11 ta ti \~e for tl1e Count)· of .. ~ . . . . . . . .. , ....... . 

I certify- t l1at I an1 a full~~ paid C~orporatc 1nember 

of this Society·. 

ig necl ......... ,, ... ._"············ · ····· -······ ···· · ···· ··· ·· 

:\ d(1rcs5 ••• 'II •• ····· ·········· ,. ······ ··· ······· ····· ····· · 
. ..... ... .. ............... .. .... .... ' ...... .. . 

('all Sig11 . ... ......... ....... ,. ... , ... ........ ~· ······ · ······ 

Date~·~ ······· · · ·· ··'!· ········ · ··· ·· ··········· · ··········· 
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Make a beeline for Ra di-
olympia where all that is 

new • In Radio • 
IS displayed 

You will for one week only. 

be amazed at f he simplicity 

of the latest methods . Here's 

something new for every~ 

/ purpose - some I hing to suit 
every pocket. 
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1 1 a.m. to 10 p.m. DANCING 
ORGANISED BY THE RADIO MANUFACTUq ERS' ASSOCIATION. 
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Empire News. 

B.E.R.U. Representatives. 
A1tslra/ia.-H. R . Carter (\.l\:2IIC), \·a rran1an 

~ orth. <Jui ri11tl i, 1\ .S. \\'. 
B. Jl •. 11ttlle.s, Ealla111a~. Bt.r>>1ztd<1, ct nfl Britisli 

Gtf 1t1110 .- H . Il. ~ I ra ... lc-r, • o. 2 \less {loin tc 
:\ l.>1err<:', ~l~rinic.la<i, 13.\:\· . r . ' 

Ca>ta<la.· <..~. J D:L\\'es (\ "1·:2BB), i\fai1 Street, St 
.. \11nc <le Dclfe,·uc. Quebec. 

Ce)1lo11 l111rl SozJt/J India.-(; H J ollifte (\ "S7GJ ), 
1 rocc!>ter Estat<.', Go\inna, \c\ Ion. 

Eg;·p~ <l>1d .)z~(/rrn_. J-l. l\lohrstacll -(S l . l i-\<) ), X o. 1 
( o. l:..g)'J.>t Signa ls, Pol1ygon, C~tiro. 

H o11g l(o11t:. P . J. O'Brien (v'S6.\E), 12, l{(;nl J{oacl, 
I\,o\\ lt>on 'rongt [long f~ong. 

Iraq. H . \\·. H a n1olin (YI61IT), v\ irelrs~ Section, 
l{ r\ F, Sl1aibal1, Basra. Trac1. 

lri:;h J .. rCt! S~ate.--Col. :\[. J . C'. De11nis (E I2B), 
I "ortgrar11te, J-3a l tinglass, ('o. \\"ickJo,,·. 

AUSTRALIA. 
By VK2HC. 

T llERE are ;~''eral stations \\'Orkin~ to scl1.cdule 
no\v on the~(> l\l.C. band, but there 1s notl11ng to 
report on 28 i\I.C. The 14 .i\I.C. ban<l is rather 

dead, ancl only W and Pacific DX is a.vailablc in 
spasms a round 06.00 G.~f~T. The 7 :\1.\ band is 
very patch}·, but tl1ere had been some good \\1 QSO's 
'\Vhen con(litions were favourable. Tl1ere is con­
s~derable acti,·it}· on 3 .5 ::\1 .C wilh var) ins condi­
tions, and good local ZL QSO's a re 1)lcntiful. 

Q t1ite a number arc on 200 metre 1>hone \vork, 
and doing excellently. The \\'.I .A. H .Q 11avc nearly 
con1 J>lcted tl1c su })-standard freq \I ency meter~. and 
a considerable amount of technical instruction is 
being undertaken by divisions of the \\-.J ... ~ . It is 
pleasing to note the rapicl increase in tt1e nu m her 
of er signals. 

BRITISH ARABIA. 
By llERS25, C Flight, 8 {D) Sc1dn., R ... 4'. F., Aden. 

Conclitions on ll1e 14 1\I.C. band arc ~till \·ery· bad, 
ancl as the summer is well advanced, tllc)- are not 
likely to cllange to better, for a montl1 or more. 
Some very consistent statio11s still pusl1 tl1~ir "''ay 
througl1, 11owever, and are hear<l al1nost every 
e\·ening. The set is in use every da:, ancl the 
opera tor \\·ould be pleased to give report~ at s1,ecia I 
times by arrangement. 

CEYLON AND SOUTH INDIA. 
By \ tS1<.; J. -

Conditions on both the 7 and 14 :\IC. bands 
dltring this month have been bad, and one never 
kno\vs 'vhc11 and for how long t11e l'lanket '\vill 
lift, in order to \\'Ork D.X. statio11s. :\Ir. );icl1olson, 
v· l'2JP, ~. lnclia, reports tl\at the 7 ~l.C hanrl is 
slill nois)·, l)tlt is improving. Ile 11as \\Orkecl n1any 
\ .I< ,,·ith QRP 3.6 ''ratts, but QSO's arc ub1ec t to 
rapicl fading and \viJ)C out. 

-

,\..C11~Va, c-.~" nda aJ1d Ta1'Zgfll1 rika .- H . ,,. . r O '\. 

(\- rJ-l( l~ I• ), Box 572 X~1irobi. 1\e11y.·ct. 
'fl.:llila_11a. ( • . \\ '. Sale ( \ -52.\J·"), (;Icnmaric..· J•: "tatc, 

l~a tu 1"1ga, ~t:langc>r, ~I ala~ States. 
_"\-c·tvjo11>1<llc111cl.- l<.c " ,,._ l>. Stoyles ( \·o '\IC), 

\lou11t ( 'ashcl l-Ion1e, .. t . jol1n·~ ]';:ast . 
.\ l'i.v Z f al fr 1zcl. - I) . \ \ ' . Buchanarl (ZI.;3 .1\ R). 74, 

\\'illi~ Street, i\ shl)urton; and C. \\" I)art.:ou 
(ZL3CT>J, 69, .l-Iackthorne I~oacl, ('a ·J1n1c re 
11 iJI~, (' h ristcl1urc11 . 

X igcria.- C';:tJ)t. (~. C. \\'i ln1ot (l;X2("), 1st J3at talion 
~ igeria l{<.'·girncr1t, Zaricl, >;ig<·ria. 

.. )oulll _4.Jri1"ct. \\'. H. 1 leathcote tZ1~ 6- " ), 3, ~orth 
A\1en11c. J3c1.t1icfenllout \7alle~·, Johannc;:,l)urg 

Soz-1tJ1 l~Jio<ies1a .- S. E rn1>tagc (ZJ~ I JG), Salcom be, 
Plumtree, Sot1tl1 ·m Rhodesia. 

:Jfr. G Ir. Tocld, \ " 7GT, . orthem Cevlon, re­
ports conditions on 14 :\l.C. band ·ho,\·::, 110 sig11s of 
defitlite in1prov·cmcnt, as dee1) fading continues. 'vi th 
patchy intervals \\'hen DX stations may be heard 
ancl ,,·orkc<l . Co11ditions ap1>car defi11itely better 
at full moo11 . 

VS7C~] n1ade all arra11ge111cnts for trai1s1ltitling 
birthday· grc.~cting to 11.R.H. the Pri11cc of \".'ales, 
but n o report has been received of direct communi­
catio11 'ria \ 'S7 s tations. \'l.2~!\IJ, 110\vevcr, is to 
be congratulated on his st1ccess on gctti11g tll.e 
message through the sa111e ev·cning to G6 \:"'"!{. 

IRISH FREE STATE. 
B)' EJ 7C. 

In SJ)ite of summer conditions and atmospherics, 
several EI staiio11s continue to be active on 14 :\I C 
On that bar1<l f)X has beeu ratl1er poor, \Vith tlte 
exception ot Korll1 and Sout11 An1erican sigrials. 
On n1ost evenings these statil)OS ca n be 11ear(l and 
\\ Orkecl from 22.0<) G. ~l .T. till n1iclnight. tl1ough 
all report say Q l{:\1 is bacl on the otl1er siclc. On 
several nights duri11g ll1e montl1, 14 ~1.C . has been 
quite blanl<: after 1~:uropcan ignals have Jaded out. 
El8B S\1ccccded in \Vtlrl,ir1g Uruguay, thi!; l)cing tl1c 
first time that countr-}· had been " 'orkec.l 1>)" an EI 
-statiox1. 7 :\1.C. has been ,,.ery poor, a11cl QllK 
makes it difficult to copy even loud signals .. l,.h e 
lo,ver frcqucnc}· ban~ls, 3 .5 and 1.7 ~l .C have been 
completcl)1 clcser ted, O\\'i11g to the absence of foreign 
signals, a r1d also tc> tl1c fierce QRN. 

KENYA, UGANDA, AND TANGANYIKA. 
By \ .Q4l\f:H, via G2CJ and G20P. 

\.~Q4:\1$B is DO\\. in J~a111pala. but docs not ex1>cct 
to be on air for so111e considerable tin1e. VQ4C RI~ 
is rebuilding, bt1 l there is no ncv;s of \ 'Q4 l(T A, 
\\•ho should be on 14 :\l . (~ ere long. \ "Q4C"RF is 
active, and passed birth<lay nicssa.ge to G20P. 

WE WANT TO SEE YO~ AT CONVENTION. 
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CLIX 
'VICEGRIP' 
The Cheapest, Perfect 

Wander Plug 
P owerful spring pronr conlact with any 
Ba ttery sock~t. Wirini device provides 
a P.~•itive contact &?-nd obviate~ all possi­
bility of contact failure. Mark1ng's ~asily 
read. R ed, Black-Engraved or Plain. 

1D 
-
2 

Oblacnablcfrorn most de'Jlers. If any Jifficultv ordtr dir:ct. 

LECTRO LINX LIMITED 
254, Vauxhall Btidge Road, S. W. I 

TRANSFORMERS. 
R. T. U I.,. T. and SMOOTHING 

CHOKES 
THE BEST AND CHEAPEST. 

CHESTER BROS., 
495 , CAMBRIDGE ROAD , 

LONDON , E .2 . 

Delivered to your door -----------
by I 

SAXO~ R ADIO I AI L O RDE R SERVI CE • 
. t l"THJ(lltiC c;11I1l1111 JJ11 fra Pilnt (U .s .J .) 
.t 1hl~ tJ Go.<tM.1r J . }I. Poltar 
11 ti r Sl'llt 1r11 birhl J unit Jladt7'1-11% 
.B.Jv·; · JJuhilit,. La,,,1 1 ,g!t !ltd 11111flC>Rtl 
JJrlZ:1c(/ L'°~ Ftk11 /.<•re). R"{/t'"ton, 
./J , J 1111 i ·r J..'rl I~ .u a~t • t ll I . 
blu· . .;/"'1 J:dlao1• B 11 Jfnrcot1114771" R. K. 
Jlrith A <kt rrttl Et~l u•.11, Jlazla S";r,.,,, 
lJ "'''~ Frrranl1 Jlc .lllc.''d"l S i/111 
Br(I(( 1114 Pf1r111 t:> .lf il(()r ~ ct111d Sal'!I 
H. T . II . Frn,·k'in Jf,Allar.l , 01,.r,.i(ln 
Ct•fp '~n Urrrni1TtU .Y it1 z r . O t:. 
Clat'Ol:al Url/J~() (JldJu1"' Ttl ttt1 

Colt' ·r"N, n ""Vl»rd Orntorid T Urt(J!fl'Cnt 
G'rdfarl> Hf'gNJ 01trat11 t •"dll 
Cliz //,•l ., bfl ('crtr1r. fTtllf 'II 

Postal _doli•etJ at list py1ces to all ~of ihr world: VtJrlt.v 
cub wa&b order or C.O.D. Prompt d~ll-.ery. coarteoa ,. "0 it~ 
and eftlCJe.nt nmce (post tree In British hie,>. No u·,.g 1 

order too larce or tc>o small. JYa111u I 
SAXON RADIO COMPANY. ?lhU Older De1>t. T.R •• 

1 
lVt..tti 1'9~"'' 

BLACK.POOL. Laocaslure. JI' J. ltr l ~-r-- Established 1922. Bon"AtJ111, f'IC. 

J '' T. & R. Bulletin." '-
!:if· ADVER!ISEM E NT RATES. 

Per msert.&on. Per insertion. 
F ull Paae . . £ 6 0 O H a ll P a ge .. £3 o o 
Quarter Pai e 1 IO O ElQbtb P aae O 15 o 

~eries. Discounts-So/o for 6 or 10% for 12 consecutive 
anreruoia. 
Ad~e.r~ements specified for C01Jtrs a11ll F4'ttJ ' Mllluf' 
J>oritt.ans are ""' subject to series discounlS. • 
The T. & R. B ct.LE.TtN ts pub1isbcdon the 14th of each month. 
Orders, Copy and Blocks should be rece1ved by us on 
tho a<>tb ?f e~ch month preceding month of issue. 
All applicat1oo.s for space or specimen copiet should. 
pleav. be MDt to Adver-tisement Manager, 

PARRS A DVERT ISING, LT D., 
Craven llou.se, KlnQsway, W .C.2. 

"\ T1up1u>,.1: Holl>Mrs 2 ' g ' . r 

--

QUARTZ CRYSTALS 
Crystal Control lor All ! 

Con t in u ed im p r ovem ent of the quali ty of ou r 

1.75 me. , 3 .5 m e . a nd 7 me. 
Crystals at ..... . ea. • 

Postage 6d. 

now enables us to offer our 14 me. Cr ys tals 
at 30/- each 

Postage 6d. 

T .B.- \\'c are the 0 . ·LY MAKERS in tl1e \\·orld 
of 14 me. ('r)'Sta.ls. and ,,.e beg to announce that, 
fron1 t11eir unexpectcdl\' Jarge output and ex­
cellent controlling po,vcr, v. e estim,i.te lhe}r 'vill 
assi~t man)' of the present 28 1nc. diiliculties. 

GUAR ANTEE : \\' e guarantee e,·ery Oscillator 
to co11tro1 10 \\.a. lts at its fundamental response 
frequenc}, and to os· .. ,jllate w1tl1out reaction other 
than is supplied b)' '\ralve ca1>acities. \\·e 
CERTII•\· the response frec1uency~ within 0.1 per 
cent. ; stating calibration condition~ . 

M O UNTIN GS : Open 1'ype f~lect1odes - - 5/ -

BrookeS Measuring Tools 
5 1- 53 , C H U RCH STR EET, G R EEN \VI CH . 

LONDON, S.E.10. 

TEL. : GREENV.'ICH t8.z8. 

ELECTRADIX 
HEADPHONE BARGAINS! 

War Office Economy Sale of 
Huge Parcel of New Head• 
phones and Single Earpieces. 

W e g uarantee these H eadphones for 12 month s 

LIGHT HEADPHONES 
Per pair 

H. W. Sullivan's ~1ireless Light Headphones s. d. 
new 120 ohms . . . . . . . . . . . . 3 6 

Ditto store soiled un,.boxed 120 ohms . . . 2 9 
New High Res. L ong Range Model 

8000 ohms. . . . . . . . · · · · · . ·. 
S. G. Brown's Headphones \vith Hc~d-

bands 120 ohms. . . . . . . ·. . . .. 
Ditto, 1500 ohms. . . . . · · . . . . · . 

FIELD HEADPHONES 

4 3 

7 6 
12 6 

Double Field Headphones D 11 I \\'ith all- s. d. 
leather Headbands and cords L.R. . .. 2 6 

Ditto pairs without Headbands · .. . . . 2 0 
Siugle phone with cord . . . . . . each 11 

NOW IS THE TIME TO BUY. WE 
OFFER A WONDERFUL OPPORTUNITY 

ELECTRADIX RADIOS, 
218, Upper Thames Street, LONDON, E.C.4 

Phone : City 0191. 
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lll:bt Jncorporateb ll\abio ~ocittp of ~rtat TSritain. 
Headquarters Society: BRITISH EMPIRE RADIO UNI04 , 

53, VICTORIA STREET, LO DON, S.W.1. 

APPLICArrIO N FORM. 
The Hon. ecretar\·, 

~ 

ir, I beg to make a1Jplication to l)e cr1rolled a a 1nen1l)er, and sl1all be obligecl if y·()U 'A:ill 
submit n1)· 11an1e to } .. Our Cot1ncil. I agree~ if elected, to art and abide by the Rt1le. of t l1e 
Socirty a cxpressecl in its r\rticlc- l>f As 'ociation a11d By"-la\v . 

Signature ..... ........... .... ... ..... . .................. . 

~an1e in ft1ll (1)leasc t1sc Block Letter~) ....................................................................... . 

i\ cldrc s (to \'v'l1ich all comn1t1nica l io11s 1nay be sent) .. ............ . ........... . ............. ................ .. 
., . 1 · at10na 1t\" ............ ........ ........ . .................... . . Age ( i f u t1 de r 2 J ) • • . • . • . . . • . . • . . • . • . . • • . . . . • . . . • . • 

Call Sign ............................................ . 
- OTE.-111e>rzbers 11ot /la()f Jzg Call Sig11s are allotted B.R.S. (Britisl~ l~ccei1.1in" Statio11.) \"zc~~zbers, u.•Jiich aye ztsea 

for ide11tificatio11 j)ltrposes only. 

l)ro1)0.-cd } )~- ............................. . "' CCCJn drd b\1 . ......................... . ..... . 
"' 

~ OTf s -.rl p pl1ca1'2ls wlio do >101 know lin.v nie1,iber >uay acco111pa n~v llzcir for1ns by ref ere11ces i1t u. ritir1g VJ' p~rs1J1is 
to .: ho111 llzt:-y are /iJIOlEJ1't. Sz!cli persons slzoitlcl be lt-Oltselzoltlers, ancl sho11/d slate profession a11d /e;1gtlz of 
£~cq1ta int a nee ix:illi ap plica1z!. 
1. lie Co1t11cil rcseri·e /lie 1'ight to refuse a11_v applicaliotl t."titJiout rt.aso1J. 

U,. DERTAKI G TO BE SIGNED BY APPLICANT . 
I, ll1e undersigned, agree that in i.l\c eve11t of m~ .. electio11 to ml lllber~hip of t11c I):'CORP<>RATJ.~D J{.\010 

SOCIETY OF (1Rr~AT BR1rA1~, I "'·ill abi<le bv a;nd ol)sen:e the RtllC's, l{cgulations a n tl Articles of ;\ -:;sociat ion 
of tl1e 'ocietj .. , and that in the event of rn\· resignation fro1n the ~uciety given uncler my hand in \\ riting~ 
I sl1all, after tl1c: pa~·mt..·nt o( all arrear~ \\'hich tn~l\' be due b)· 1nE! at that periocl, lJc free from tl11 obligation. 
I f11rther agree to obser,·t trictl\· the t:ernts of Clll) .. liccnce issuccl to n1c by t11c res1>onsible at1 tlloriti --::; to c>perate 
transmission or recei\' ing apparatus. 

\ \' i tness m \- ha ntl this .................. day· of. . . . . . . . . . . . . . . . . . (sign eel) . ... .•.•............ ......... ..... ... ...... ......... . . 

SUBSCRIPTIO... RATES. 
Corporate Members and Associate Metnbers (Town) ... 
Corporate Members resident outside 25 mile radius 

Charing Cross . . . . . . . . . . . . . . . . . . . . . 
Corporate l\tlem bers resident outside British Isles ... 
Non-Corporate Members -Associates . . . .. . . .. 

£1 1 

0 15 
0 12 
0 10 

0 per annutn. 

0 
6 
0 

,, 
, ) 
, , 

, ' 
'' 
, ' 

ssociatc l\lcmhcrs arc not eli<rible to \ 'Ole or receive i11di\·ictual nc>t1ccs of tl1c Socict)'·. 
Certificates of i\Ien1bership and co11~; of t11 · .\rticles of ·\ ssnciatio11 ,\re is uc(l to all n1ember~ upon t:leclion. 

! 0 E~TRA -cE FEE. 
r\. copy· of t11c- .\ rticl~~ of .\ .:;..,<)tialion nla\· be inspected at the lleaclt1uart:cr:; of the .. oc.iet)~. 53. \ 'icl:oria 

"'treet, I.ondon, .. --.\\·.1, I))'. a1>1>lic.a11l'> t1po1l rec1uc:;t. 

:\. <l l> (. 'l .t Ppro,,e \ o tl nc1 ................ ........... . . 
~ ...... ....... ... .... .. .................................... ............................. . 

J•irs t . ubscrj1•t1on t>ai<i .................. ... ...... .. ....................•.... 

B. T~ . S . Xu 1111; er Issued . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 
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NIGERIA. 
B,· ZD21\, G. \\-. \\ lL\!OT. lst - igerian l<C'g t., .. . 

Zar1a. 
lt is re~cttctl that 11ote:> ho.ve hcc-11 ~o scare~ 

from here latcl}-. but tl1ere llas bc<."n '-"<."~' little to 
rei)ort for the l<t$l t\,·o 111onth.s. 'l l1is is t:l1e ,,·or~t. 
time of the ) e~ r {or raclio, O\\ ing to al111o~t <l<lil,• 
tl'1u11<ler~torrns and bad static. 

011 t11c ic:-\v occa .;ion!)'~ hen '\\'Ork 11as bcr~n l)O. ible, 
''CT'\' fe\\ ta ti on& ha\"<:! been l1eard. Q,vi1lg to the 
later l1our of da~;lig11t in Ettro11(;, statiot~s ca t1 \)e 
\\'Orkc<l 1nuch laler IlO'\\", and tl1c l>esl honrs are 
from about 17 00 t<> 22.00 G.,[ 'l". Statio11s l1a\ e also 
been l1carcl late1,~ bet,vecn 06.00 and 07.<JO G.i\1.'l· .. 
ll1ot1gl1 a 11 \~er) \\ca k. 

NORTHERN INDIA AND BURMA. 
B' \ l..12D1<, ~·1a \.l.2.\.H antl (~Sl~J 

Co11<litions 11ere for tl1c last l\\·o n1onths h~\-c been 
poor, a11d ,,~itl1 tl1e exception of J aud .. \l1

, little 
11as l>ce11 done }J,· \.,.l.121)1{, l~arrac .. J1pore. 

T ... ocal con(l1tior1~ are better. antl it has l)een 1>ossi­
ble to ,,·orl"\ \"lT a11d \TS v~ ith some regulari t)· cl uri11g 
the ~arl)· e\rf'ni11gs. Europeans l1a,·e bc:<.'n au(lil.)le. 
but inconsi~Lent fro111 17.00 lo 19.Q() G.:\I.~f., and it 
has tl<Jl been possible to effect QSO. 

Tl1e 2~ ~Jc·. llanrl still ap1)ears to l>e suftc>rlng 
from it \tsual ltuictness, and for a n1ontt1 tl1t: usual 
comm ... :rcial l1am1onics ha,,e tlot been 11eard. 

"fh(! n1on:::,0011 Sl"ason is no,,· <..on1n1C'nc1ng, and 
instructions are bring issuecl to tl1e v·c, Dl{'s to 
recor<l l1c change of conditions ,·er)y caref ull) 011 all 
bancl:>. .\ tn1ospherical dc1>rcssion o"·cr \ ' Cf\" ,,·ide 
areas and at ''ef)1 grea t <listancrs J)robabl;· arc 
r ... 1>011siblc for the n1onsoon~. and it is 11oped that 
,,it11 the co operation of tl1ose amateur~ situated 
a.t t11(' \·aric)U!:J L.Cntres of depression, to forn1 ula te 
intcre'\t1ng c.lata 011 the effects of the 111011soons on 
v..'irelc$s ,..,.a,.~(). 

vt-2.\1 r (I~araclti) rccorrls nil on 28 1\1 C. bn.11d~ 
14 l\[.(. ., \TI~ a11cl ZI. disappeared about tv.o m(>ntl1~ 
prior to th.c last report. £t1ropeans came it\ at t l1e 
l>egin11i11g of ~]a\·. Zl:'s, \.{]'$ antl \'.~'s tlll!O faded 
ot1t. ·rhi state of ahairs lasted until ]u11c 4, ,-.-l1e11 
the Euro1)ea11s facled oul El' cxce1>ted, and Zl- a11d 
\l'S station rea Pl)ea reel. .:\ lT a ncl J also rccci \.·cd 
at good ~trcngth. \ .. C2~Ul complai11s tl1at he docs 
not l1an<lle as much traffi.c as he v ... ould like to for 
India 

2AI1.S rc11orts tl1at similar con<litions '"ith periods 
almost exactlv· the san1e existed during tl1e earl~· 
montlls of 1929 and J 9:~0. 

SUDAN. 
n,~ ST2l) , i.ia GSlij 

Conditions generall)' have been ''<..'r)·· poor·througl1-
out tl1c nlonth. 011l1r a fe\v l~t1ro1)ean and .\ frican 
14 :Vl.C. ·tations are 11card in t11c earl)'" mon1ing 
and evening. 7 ~4..C. is full of QIL~ and (Jl{l\l. 
and onl)- CJ RO signals pusl1 their \\a)" tl1rot1gl1 
ST2D is nO\\' (·c and has phone on 14 ~1.C. ancl 
7 )1 c. 

Strays. 
(~~TZ 1)1~ O Z7\\ .. 0 : '' Com1>1i111,,nts to G I Iams 

Ior t1r ib >ltI. · ·rnx OZ and n1av· \rour ,-al,·es ... - -
never die' 

* * 
c;sj ·. ]. X. \\

1

a ll,~r. 4 14. l~isl1pond Road. 
Easl\•ille, Bristol. is trausn1itting on 7120 I~.C., 
using LT)'Stal co11 trol, a11d ''"oultl <:tpfJrecixte repor.ts. 

Apparatus Worth Buying. 
The CLIX JlC\\' " \ Ticegri1> " \\·an<ler plug is nO\\ 

on tl1e 111arket and sell~ for 1 !<I· ec;Lch, \~11gra\,.e(l, 
rc(l or blacl~ •]'his plt1g ()eparts ·ver~· con~i<leral)l)· 
frc)nl general plug <\t~igr1 i11a:;,1nuch as tht" con tact 
111aterial is of harcl (lra\\ n ''irt: and create!:> a po,,·er­
ful spring contact, tht• ela~ticity· oI \\"hicl1 is tl<>t 
like)) tt1 bl' lc,st aft(·r l1t avy aud frc<ruent \lSe. ·rhe 

\\ire co11nect ic)n i5 hcl(l in i10~1ti0n l:)'y· a ne·\,\ fixing 
cle\'i.ce \\' h ic 11 cloc:; 11c>t <lc1)e1l<.l ~tll ely· fc>r it-s good ncs!:> 
of contact ''itl) t ll<' plug 11pon the tigh.tnc~s \\ith 
,,-l1icl1 tl1e inst1latc1r i:> "t re,,·c:·ci up. Tl1c }Jlltg ''ill 
fi1.. all the lt~ual si1.c · of l>alter\· socl{c-ls an<L ll1l' 
C<.1ntact ~~en1s cxtra(>rc.li11aril\' .;;urc ,,-J1en h(>Ule. .\c1 
illustratil>n i~ proll uc<'Cl l1ere'' itl1. 

* * * 
New Mullard Valves. 

'l'hC' \lullarcl \\.irc·le~:"\ ~cr,·icc Cc1, 1.~td., announce 
t11e r1..·l~ase of l\\n nc\\ full-,,-a.,rc rectihcr val\'t'S, 
~~pes J).\\ .3 a11J D.\\' 4. 13<>lh are rat~tl for a 
111a.xi111um rectifiecl t>ut.1>ut: of 12() m_\, the n1axi1num 
ano(le \"Ol tagcs bC'i11g 35() ,·ol ls for t )~pe D. \ \ '.:J a ncl 
5()0 volts ror 1.)·pe 1).\\-.4. 'J-he fila111ent con­
St1rnptic>11 of both v·al\·cs i_ 2 an1peres at 4 volts. and 
they· <t rc i)rit:e<l at 17!->. 6cl. and 22s. 6d. re ·1)ectiv·elv. 

T11e con1pany· lla,·e 1~0 releasccl a nc'v 011tput 
,·al,re of tl1~ super t)~J)L'. t l1t J">.:\(.202. ·r111.., hi a 
l \.\!O-\'olL ,-alve ancl t l1e tila1n<·11t con~un c:; f) 2 an1ps 
l ; nder tlle usual ft>n11 <)f rating tl1e anode in1pc>­
cla11ce is 2,()00 oh1n~ arl<l the am11lification factor 
7; the n1a,imum a11o<le "oltage is 150. 

EMPIRE CALLS HEARD. 
Calls Heard Lists will, in fut ure, contain only Brjtish 
Empire calls (Including Great Britain) and those ot 

British ships at sea and British Expedltlons. 

TTS7G 1·. G. H . 1·odd, ,\~ ortlitr11 Proi,i nee, Cej1lo>z : 
g2g111, g5bj , g6xq, glJol1, su 1 aa, ' rq-lcrf, vs6ac, 

vu2fx, ''i 1 er, )r-i 1 r1n, zc6j n1, zs6j .. , zt6x. 
• * 

JJERS25 .• 4.de>i : j i1ne 1 to 12 : 
g2b)r. g2cj, g2gf, g20\\f, g2n:, g51s, g5m u, g5n1, 

g5qy, g5rq, g6dh, g6£o, g6111n, g6ol1, g6p1>, g6rg, 
g6vp, g6,vl. g6\\ n, g6v~'\", g6xj, g6xq, g6\tl<. s11 l aa., 
~u lch, su l aq, V!>7gt, X)-i6kr, )·ilcd, yilrm, zc6jn1. 

* • * 
By .. ST2D. 7 :\f.C.: su l ts. velbl.-J4 :\I.C.: g2cx, 

g2ig, g5bj. g5n1u, g5,1 l, g6oh, g6us, g6vp, g6,,·n, 
g6xn, g6yk, su 1 aa, su laq. su l ch, vq4crf, xyi6kr, 
, i lr111 . -
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Rcpre cntattvc: T. \\-ooococK (GnOf>) , · Sdntos." 
GccJrgc- . 'trcet, T1ridlingtu11, \ . orkshire. 

M
o~1·1-1 l, \.. meetings \\·ere re\ i,·ccl (lc)call y) on 

Jul}· 9, \\'l1 ·n the follot\ing ~o. 2 (I I ) l)istri{: t 
n1t•111lJrr \Ve-re JJre "'er1t at C21~1I's ·l1ark :­

G2l"(;, 21 s. (1J'S, 51)1{. 6l"J. 21{0. 2#1.1\. 2I~> I , (){)(). 
l Jiscu~"it>tl t<J<,k Jll<tcc \\ itll relercnc.e tt> tnaking 
lllorc use <>f tl1c 3.5 :\ J.C. ba11cl a11cl ~11>Lca for gl~r1uinc 
cx1>crin1ental \\'Ork (onl y·) on tl1e 2 \ 1. •. band. _\ 
dPci ion '''a~ reacl1c(l regarding tl1c forttlC<>nling 
X<>. 2 J>i~trict on'-·cntioncttc \Vl1crc-l))·. t f p ··r­
n1is~io11 can nc)\\' be c,btainc d. t<• ,·i~it tlit· ~lC)(>r­
side Ellg · (."laitll\\·nite) 1-{.ti.C. station; the Con­
,~e11 tioneLtc ca 11 con,rC'11ien+ 1 ,. l) · l1cld ,. t I eccl:; (in 
t>rcfcrencc to Hl1ll~. in Octol)<'r or _ -<•\fCmbcr. 
1·1us d~ci~i<Jn ,,·ill n<J clol1 bt n1L·et "''it11 111t11; h en­
thusia~11l. l')r tlt · l~eecls ancl Shcfl1cl<l n1 ·1nher~. 

DISTRICT No. 3. 
J{l!Jlf<.' cnta ti\~ : J o~r:Pn ~ ODT~~ (G6T\\l ). (' op1>icc 

l<.cl<l<l, \\ illastoxt. ~ant\\ icl1 . 
.. \lth.t>ugh this t1istriL l s~e111h to c>btain \'L'r~· little 

in tl\c \\'ay oI report · fr(ln1 it~ me111 l)er. , 1 <..;an s;1 \" 
tlJerc i. still a fair amount of a<.;l1,·it)·, and I t}1ir1k 
thos · \Vl1c1 n1i~l·d t 11 • Fielc I i)a ~- j tl l ou t~i<lc ]1e.-;t ·r 
on Jul)~ l). n1i ~eel a tr at. It rc~ll,· tttm<·c.1 C)Ut tc> 
be an 1n ler11atic1nal gatl1er.ing. ancl al ti ough th · 
dn\P \Va ... tcLth r n1oi t. \\·e \VCre r.Jtht~r lucky in tl1e - . 
\\a \r \\ e cl1ose tl1t• cou11tr\' i11n tn 5ta \ r n t , for th<' 

- - v kindl)p ll<.>•p of tl1t: landlor(,l ancl the g nia1 ~c]ttirc 
hclpccl t<) 111akt> tl1c (la~ .. a ::,11cce.ss. ~lar1y gut>(i 
Ct)ntin .. ntal on tact:-. \\·c·r · n1adt:. a11cl I tl ink J at11 

\'<:>icing ever\ one of the 1>arl..)· v:l1e11 r ·;i,· o\1r 
tll<.Lnks art~ due tc> G2() .. \ ror the \\'c v 1ll' (J fO'tlni~etl 
it, and ,,·liosl:! fttll r~port ap11e'1 r5 c~l.:;e,\•l1C'rc in tl1c 
B uLr~1.r 1.N'. 

Rcr>re::;cntati\re: 
" 1~ ill 1 nc•\t .' 
T~t·n t. 

DISTRICT No. 7. 
H .. \,~I, ''rH"\,.TJ~. ((;()\\T\'), 

\ \. orsle)· Britlgt· l~cla(), 13<?C'k ·n llcln1, 

Th<' chief e\·ent.. in tl1i area \\·as the J i · trict 
Cc>n,·entior1ette, y;hicl1 l ,,·ill (lcnl \\ ith. a ftcr tl1c 
general rer>ort. 

I ''as J)leased to g ·t 15 re1,orts for the letter 
buclget this 111ontll, bul there are still 5e\· ral ver)· 
acti\TC sta tio11s '\\·l1<J <I id not rt .. port, a n<l I hope tl1a t 
so1nc~ of those \\ho clid n >t l)otl1cr \\ill sup1)ort it 
n~x t n1ontl1 . T n ca "c an\· c)f y·c)tl <lo 11ot kno''" 
repclrts ~l1c'u 1tl nO\\ be ·en t to (;6\ \

1 

) " l>y tl1c l Gtl1 
C>f e\'t'I) 1l1onth \ cti,,.it)· scctn~ to be at a lo,,· ebb 
at t l1is t in1e <>f t l1e ~·~ar, and all ~tations are \\aiting 
fur the sl1orter C\rening~ to blo'' d t1~t ofT thC'ir a1)~)Hra­
tuti anc1 tart seriousl)· on< c agn1n. E' ervbodv 
'"ho attend~d t11e St.ct1ncl ('on"·t ntioncttc at 
T11nhriclge \ \ .<.'lls on Jul)· 5 enjo\·ecl t h.cmselvf\", and 
I r11ust tl1;tnl{ G6<;z an<l (~6 f3_\ for tl1c l1<lrcl \\t1:rk 

thal tl1ey pt1t tnto the arrange111enl . \\·e ,,·ere 
fa\1our~cl \Vil1l tl1c C'<)mpa11~· t>f GGCI ., (;2 \~Q, 
G<l ·~r. ancl the brotl1ers Gfl\\ .X 1·hirt' -four 
\\ere J)f~ . nl for lune}} and t}\e ITI(•eting and a 
J>l1otograpl1 \\"as tal~~n ju ·t befor> luncl1. GGC'L 
spukt· 011 ' I he I uturc of r\ t11at0u r Ratlir>. ~l.nd lhc 
RL'cent f'r<>grC'.s <>f I~ .. . C~.H. and 13.l: I~. ·., n11d 
1)oint('<l , ·ery clearly· to exactl~· "'·l1al i:-\ e:x.1)cct .. d 
<>f us if \Ve \.\·jc.;}1 to i1lcrea c the pri\~ilcg('-; gi 'lCn lo 

---

BRITISH ISLES. 
an1ateur~ at the Conference in l\ laclrid in 19:12 ancl 
hO\\" cart•f\11 \VC n1ust be not to use our static111-., for 
an)'Cl1i11g exce1)t cx1>erirrtc11tal \\·orl' on tl1c:- 1.75 \l.(". 
band. (.;2\ "CJ cl('-5tril><:'d the \\'<Jr}{ of En11>ir<' l..-1nk 
stations, ar1cl l)nioted <Hit tl1at an~· stati<,11 can J>Ut 
i11 an ar1plic.:atio11 fo r E. T •. s. prrJ\<'idcd llc is Cr\ stal­
contrr1llcd and i:' licenst'(l 1or St) \,·at ts. ~n \. c;ta tic)ll 

CaTl a]'>IJl~· (or lligl1 pC>\\er f)er1nit~ tc> Ille, \\ht, \\' ill 
llas~ lhe1t to tl1 c·c,uncil c1( tltC' Society. It n1t1st. 

be undcrst<><><l tt1at ll1c c;tation n1u t he er\ tal­
cor1trollc(t '' itl1 a higl1 ]10\\ t•r licenc ·. G6\\"\. tl1en 
c'X plai nc(l tt1e letter bu(lgE't -cheu1c, a 11(1 a ~'l><'a led 
lo all tc> clo tli<.·1r tt tmost to r port reguln rl \ . l t 
''a=' d ·ci(le(l to 11<1ld a 1.75 \{.(' part\· tor tl• · n1e1n­
l:>ers 'JI l)istrict ~c> 7 on a Sacurda)· e\rp11ing in 
Oct<)bcr, ancl tl1t· illea <Jf a si1111lar :.u • c1n ~J.5 \l .C. 
\\as suggec,lccl a 11d agr(•c.·d llp<Jtl. l t \\";1 cle•·rtlccl 
to 1101(1 rcgu lar n1c •ting~ i11 t l1t' 1n1 st ~-t ti\ c.· to,,·ns 
of tht> l)i trict. Gilli11ghar11 i1r<1h<1bl\· b i11g the fir~t. 
lrt)C;z therl SfH>k<: (>fl l) h~lf ot 11is l: i=->tri t. :\\>. 8. 
bul n11fc.)rtunat<'I\· lh<.' local l<>\,·n l1ancl (lccitl1..•cl to 
11~~s tht~ Clj) 'll \vin<lc)\.\ .... , n11<l I third\ a lc1t ol us 
mi:;setl some of '' 11a t l1e ~aicl ! ·1~11l' 111eeting c11de(l 
'' i tll a gcner:al cJi: 11~;:,io1\. 

DISTR ICT No. 12. 
J{epre~l'nta. i\·c · '(". 1\.. S ·r . J C111;-....., l"ON ((,(\lJ.r ),, 

28. f)o11gl'"1s l~uc.<.l, ·111ngford 1 l~ .4. ' f' le1lhon · : 
'-'ii\· ·rtl1orn I :;31. 

1 he arrctngt:P t:n fc,,r th I·if'lcl I a\· on Suncla)·, 
.1-\ugt1~t J{o), h~' e 110,,· l1et:n coinJ'ltJ, ttcl ·r \\·c, 11ort­
al>les on taD> \\•ill l1c· 011 th air. G2~ l an<l Gf'lS(, : 
the 1.75 \1 . '. l>' n<l '''ill l)c u etl. \Ic .. t at 9 <\ . n1. 
al (~J,1ngf<)rcl . \\-tll "fl tl1ose 1ntE-11ding- to be 
p re'>cn ~ nc> ti i ~ tile l). R . \ c.I (\i tion I c;. r~· ~1 rl· 
"\\£Lntr·cl. l.<lral slat.:io11s ' 'ill l>~ ''·orketl on fc>ne 
or <..\\ . aJt(l rC'r)orts \\·ill be ;1pi.1r~( ia ted. ·rl1c 
slatio11-; ,,·i1l OJ)l·ra t~ r.>n tl\c I~ssex- I le1 t..; \)orclt•r. 
Statior1s G2Q\\ . G2~ l' anci G6l ·r rc·c\ 11tl~~ lla(l 
tl1e ])lcasurv ol a \"tc;it fr<)ffi )11. arld ~I P.$. 1>41 _\lu 
·rhE: next clisLric-t 111ccting \\ill l:>c 11el<l at Cltingfc>r<l 
ou ·1 Ul's<la:·, \ ugust 25. 

DISTRICT No. 13. 
Reprcsentati\-(.': H. \ ". \\.rt Kl. s rG6\\-x . 4

' J·lills­
\ tC\\·," 81. Stt1cllan<l f{oall, 1 lan,,· 11 \\".7. 

'rhis n1ontl1 ~ area n1eeting a,,. 19 n1e111l,er~ and 
visitor gathere<l to"ether an(l is tht: l; •:-t one t1°ld 
as ''el. 

1~l1c next \\ill l)C on :\ ugust 19, alctu at G()\\ :'\'at 
7.30 i>.m. Only a l)er ·onal rep(>rt <)f l.Oll{litions 
<.nn he gi,·en a~ re1><>rts ar 5(} fc-,,, l>nt tl1i'i 1s to be 
expectecl at th i'=> rio'le nf tllc )'ear ·r11 conclitiu1t' 
on 7 ancl 14 l\1.C. Sl n111orn1al . l)uf 2~ :\ l .C. ha · l)ccn 
cxtraord111aril\· ,..,,.ocl tluring tl1 e\·enina 11our-:, d.11d - ' 
q\tilc a r111n1ber of liarrnonics t.Jf Et1ropean stations 
l1a'\'L l>ce r1 11<. a rel. (;6\11, and <..~ ~\\·~ lla\·e ~u -
ceecl ·d in recei,ing tl1 first ignal-... frc):11 Cl1ilc on 
28 \].('. cr~:~c·11. 'vorking le> !itlteclule, ''."" 11t•ar<.l 
on l~ ricla~·. Jul~· lt t, l1y (;f) \ .1' at l{.7 , and (16\\':\ ~tt 
J{..J. but <.l!i )•et nc1t \\' ()Tk ·d. 

DISTRICT No. 14. 
Reprcst:ntatJ\'e: I-I. 11 .\Rt> l 'IG (G2IllI}. l"'rcv-

(otlagc, El>l1,,· \ ·al<.\ :\Ion. 
1·11e mc)tlth)·{ n1er-ting ''a5 11Pl<.I at 1-::bb\\' \ ·ale 

in June. <t11<l ti1cr< .. \\"cl" a goocl gathering. 
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The l\1a}-· Corl\l'e11t1011crte ''as cliscuss"d, and it 
'"as rleci<lecl to makP t:c:lrlic·r a n<I l)ett 'r Jl r<·pa r:i tions 
for the C'on\1entionetft.· 11ext \·ear. .. 

G21 IR \vas re.."" elt·c-tld to re1>r ·se1•t th.e area ior 
tl1e l{.S.G.B .. and \VOU1(1 bei.;01ne cou11t>r rt:11re­
s ·ntati\•e nndc.·r the n~\v "i\.:he111 . 

.l\ s G2XX \\~a<) lC'a ving tl1c· di~trict. G61~0 ,., .. as 
nlert('<I to control tl1e h:tt<·r b11clget. 

#l'h<:' 0111~~ sta t ion r('J>orti nf{ ac:1 i \'itics tl1 is 11100 tll 
,~:as G2I>J\., \Vho. '"~h ilt testing <.1n t11e 141\1.(" . l>antl 
\\;tJ1 fl 'vatt~ <Hl t hr1 t'ffc.'ct of ))aroo1etric \·ariation 
011 co11<lit io11s, '' orkl'cl U\"C con t.inen ts H e re11orts 
co11ctitions fairly .. good. bi1t 1Jt t ,,· 1c1l t11c barrnnetcr 
i: falling, tff!l!\()ecti' r ~ of the i)re s11 t e I 1 a \'ing 
r~c<'i\·cd .:l t ra 11socc·anir 11ermit h is rcbuilc11ng in 
cHs~· st~lgcs. 1101}1ng to l.)e acti\rt: ir1 ;\ t1gt1::;t.. 

G2J-I [ l has lJccn concentrating on in111ro\ in (y 
t}tf' recc .. i\1ing :;ide <>( tl1e· statio11 ancl is no\\ :seitjsfie<l 
a11ll prepart•d for \Vin1t.,.r '' orking '''ith a 4- \.pal' cr-
SG-{J. }{('"C an(t tra11sfor1n r. I4 1ncls tbllt rc ... ,1st,.nc 
coutrol <lf tll(:' clctcctor anode ' '<>lta .1e tl1c \) st 
rc;-,ction to11tr<)l. 

QSL Section. 
-'\ ~ i. tcJ be ·xnt:Ct<.'(1. thC' fie''' of c·a rds tl11 oug;l1 tJle 

S<:ctjon (} uri ng tl1c 1ast fe\\. \\'e<.· ks 11as bee11 s lea.(til,,. 
<liu11nish1ng, O\,·ing, Cl(> doul1t, l<J tl1e bacl t(>n<l it1ons 
n11cl ri\al attra~ti<lTlS <Jf t!1c grt~at outtlour~. ·r11e 
a \·('rage• nu1nbor of t..arcl::;. rec<'"ivt•cl p( r \vc·ck, llO\\'evcr, 
i. s t111 u11lcl1 l1igl1{'r t11a11 nun1 b rs for corrt'!ljJ011<lin r 

pc:riods in 1)rc·v·it)U-.; ·y'e~Lrs, an<1 reJlcc' t . ir1 no t111ccr tain 
mann •r tl1c fact lt1<lt an1:1te11r ratlio is ~til l a:-, p(>pular 
a~ ,,·er, and tl1at mCt111l) ·rslliJl of l<. .S.(~.B. i ni.alting 
rapicl stricl from n1011th to t11011tl1. 

J. D. <~. 

Liverpool Area Field Day 

T
HI~ I.i\'t ·11Jool cLren lt ·lcJ tlieir tirst l i~lct l )a~,r 

()0 J til) 5. '\'.t l l <.L.n1 . tl1<· J)fC-rirt<'ts <>f 
C~ h< St e r S t~1 tio11, th • r11cc ting fl lace, t('IC1l( on 

the .. ~1pp~ara.nl.e of a car J)'tfl{ c'lS the cnt b u::iia tic 
111f.:111bcr.s g:-i ~11 ·r .. d Jlrior to mci\ri11g to Hun tin tcJn . ~ 
(1uiet Jl l11cc tlir·c n1ile~ n1' tl1c I>ee ron1 CI1~st r. 

It \\·as in 1 erc.sl jug to src . 011 taking the roll caJ I ~ 

~------------------------------------- --------··· 
Q.C.C. QUARTZ CRYSTALS 
1.75 ~ f C. BA D. 

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

Standard £1. Pow.er £1 10 0 
7 MC. BANI). 

Standard £1. Po\ver £1 10 0 
CRYSTAL llOLDERS: Open Type 4 16. Enclosed Type 10, • 

POsT.\GE PAll) TO .-L'\ '/ PAR~r OF THE \VORLJ). 

THE QUARTZ CRYSTAL CO. (G2NH & G5MA) 

63a, Kingston Road, NEW MALDEN, SURREY. 
Telephone: Malden 0671. 

~-----

that ot1r fiel<l <.la~' l1ad ta ki.: n cln tl1t .. a f>J)Ca ra11cD of 
ctn intcr11ationnl cox1v~t.·nt 1 on , .1\ 11 1 crica~ (;crrr1an\' an(l 
S\vt .. den bt ing r j)T<.'Scnted b)· cx-'\'3.~.\ JC, D4LY1" 
a11<] *lr \ ·on :\fa11chotf res1)ecti\ el:·. 

.\ s n igl1l l J(' exp~ctt.:c1, r<.11n st;i1tt.•<l to fall (1n our 
chosc11 ~ite a I 111ost })c·f<)TC ,.,~ 11cicl ~tartecl {)n the 
a,eri<:l 1, a n<I (Jll !'pirit '\lv·cr{.· in c1 ~111gcr of gc t ting 
<la mpe(l \\"hen good nc'"·~ "r'~s l'rougl1t tl1a t tl1e 
ln11<llc1rd of t11t toca l h<,stelr\t l1acl <>ff('re<l tts 011e of 111e 

" 
sn1okc ~(101ns in th"saj(1 •· pu lJ '' t··on1eonc remark<~d 
that tl11s \\"011ld a \·c a lot of \\-alking ~ )-

·1·11c u~ar \Va lhf."rC'f(.)f( tr:l ll h1rrpc(} Ull<i a :na.ke­
shjFt a ··rial 14lt. l1igl1 \\'U" iu~u ll(·cl. 

~~t 12.;J() l~.i\i .T. tl1c 11rst t<· t cnll \.~:t .. tnadc on 
7 l\1. ~. an<I \ \·httt c~citLAffif'nt arnong tl1c 5i~ t cen 
11ar ls 1)rt·~1 tlt ''"h(·11 .. '\.OZ7 f~ r ·1>lit'd ; he r t:ported 
us R5 rr 9 ()ur trar1sn1it1c-'r \\"CJS an t l ftraudion, 
:;Ultt>l10d I)' ( ;2().\ . the r> l£tt<. 5UJ'Pl)· })i.: i11g :Jt)()-voll 
c.c..curn11la tors. I wo I ».\ stl l ion '' crt& \~ orl{C'-cl 
du riilg tilt: a ftt''rD<)O tl, anu a l<).45 d.. l1rea k :\\cs 

11ta<lc for t<•a. ·r11t: <>P rators on ciut \" co11tacted 
\Vi th G2 [3'.\[. 1:l1rc,ugl1 "·hon an I~ ..... G l3 greeting 
me:-. sage '"·a~ :sl·11 t, n n<l a th · rest ha< l r<' cire<:l for 
tea. it ,,~a d<·cidect to c11t lhi.. C>S<) sht>rt. as tl1e .. 
<lf>('rator. 11acl ~-isions of all tl1 grl1l> cJi Hpflearing_ 

.'\ftcr tea 011, D a11cl (;51> ''·er· ,,·orkell , good 
ref1<Jrt:s f)t~ing re<·ej\·crl in P\'cr~· ca. :.. 

.;\.n :1 t tcn11 l ~"<l!) n1<.ltl(• <)JI 14 _ J.c· .. l1ut Ql<~ \•:as 
~o 11 re· tl1at \Ve l1t.arr1e•cll\'· rc·tn1'1lc·{l l e> 7 \.r ('. . 

\\e ''-'re ~er;. .. :l)lf·ase<l to l1ct.\~ lta(l f.'Tcal C()­

()l')cration from Lh€· local lando\\ n ·r \\"ho. a.; «.>on 
a~ \,- l1arl arri\f~cl, tlrove \l}) 1n lli: J{olJs t<J inquire 
'' I1ctl1cr \\'c· rt~<L tt ircci < n~ 111orc JlOlc~ f>r arly·tl1ing-. 
\ .. 011 can rurtner i1r1ilgin · our rleJio·ltt '-'' lu.:n ;;tl 
9.45 1>.m. l1u again clr(1\'(' UJl n11cl or lL'rPrl ' 1 clri11ks 
" 11 rouncl, . r ~tn< I (;'X1')f( ~!" cl th~ ho\>e that '' i t n V."'(' 

lic,}(l <lJ1otl1cr tielcl (la~ \\"C \\"Ollld go Jlt•a rt r to tl1e 
I I all. 

Empire Link Station.s, 1931-1932. 
111 order that t he Con\1~nti<>J1 111a,· approv·e tl1 

l .. ,.r. S. ap1Jointm<11t.s f<Jr 19:31-1932, it i~ requt"stcd 
tltci t a 11 i1re~f.;nt I~. IJ-~ •. 1nen1 ber~ \vho ~·1sh to co11 
tinu t11ctr '\'Orl· -:;hall in1111cdtntc.l~- lor\.vard tI1c·ir 
11am<· ... , «nd p;irt1c11lars of I ,iuk 1'ral1ic l1ct nclle(I 
d11ring 193()-19:31. l<J t!l ~e f Io11orarv Seer ·tary·. 

R.S.G.B. Sales Department 
The followi11g ca1i be obtained fro-m Head­

quarteYs on application:-
A.R.R.L. Handbook, by Handy ... 
Citizens, Radio Amateur Call Book 

4/ -
4/ 6 

, 4 - to Members' 
EnamelledCoatBad-} 1{.$.G.B.... 2 / 6 

ges of Emblem B.l<"; .R .. U. ... 1/ -
1\{embers' Headed Notepaper (per 

100 sheet packets) . . . . . . 2 / 6 
Call Sign Brooches... ... . .. 2/ 6 
Rubber Stamps of Emblem .,. 1/ 6 
K.C. Metre Charts . . . ... ... 6d. 

All order$ niitst be auo1nj>auied by a rt•niiffance. 
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It can be gaugecl how int(·rcsled everyone "\\'as 
in lha t. ...\ltl1ough we all had nlan~" 111iles to go, 
it was 10.20 p.n1 befc)re \Ve Jiuall}· broke up. 

The results s1lO\\"e<l t l1at in an 1.:•111ergeucy a 
group of a1t1aLeurs could soon fix tip an etliricnl 
radio station, \vl1ilst t1sing bu L lO\\' I)Ovter and 
extreme!}· sin11)lc gear an cl aerial c<1 uipment. 

In sun1mi ng 11p our t Ila nks go to 011r la tc l)resi­
den t. ~Ir. :\larcuse, for arranging thP- permit; 
G2QB for selecting sucli an c:xct llen t site ; to ll1e 
me1nbcrs who brought cc1i1ipm<:nt : and last, but 
not least, t<> all the membe rs \vho lurnccl u1> and 
'vl10 n1a<le sucl1 an crijoy·able clu ~- 1)ossibJe. 

G20A. 

Bris tol Conven tionette, Jane 13. 1931 .. 

European Notes. 
News from I~uro1)e is somewhat. scarce this month, 

owing probabl)' to t11e time of vcar. )fe\v stations 
continue to come on the air 1n s,,,itz~rlaud, and 
more arc expected in tl1c near future. T\\-·o S\vi'lS 
hams attended the 1) .1\.S.D. Convention at !-lam­
burg. which, as pre\'iously r~1)01i:ed, \V~ts a great 
success. :\I ilitar'\r ser\?ice son'l ·\a. J1at affects r.tdio 
activitv in Switierlanrl, and HB9P and J fB9T ,-.·ill -be o~I the air until tl1c <:!nd of October cloing n1illta ry 
service. 

·rne R .E.F. is bus,..- in l;-ranc<' arranging for the 
International Congress ol short \\ra\'C an1atcurs 
\\•hi ch is to be held in 1'.>a.t'U> in s~ptem btr. ,...\$ soon 
as the complete programn1e is compiled copies v.ill 
bu circulatecl to all sectio11s of the I.A.R.U. \ \c 
understand that the Congress oper\s on September 23. 
Comtnunications \Vith regard lo accomrnodat.ion in 
hot.els, etc, during the Congress should 1.Je addressed 
to'' Secretariat du R.E. F. 19, Rue Clau<le \ "ellefaux, 
Paris, l 0 cf me.'' 

pf'he Citroen Expedition to Ce1ttral Asia 11as just 
reached I<abul in Afghanistan, and is to be heard 
on 36 and 23 metres. ttsing tl1e call sign l•'PCI~. The 
Expcditio11 l1as alre-ad)· been l1car(l in Fra11ce bv" 
I 1 8BL. . -

STRAYS. 
t .\OFB, J. Ad;lmtt , \\~aal ·dorpc::rlaan 42, ·r11e 

Ilague, transmits C.>ll 28 vi .c., \tsing al..Jotlt 40 \\,'alts, 
and \voultl like Q ·o·s or reports 0 11 his signals. Ile 
is geuerall)P' on that frequency" at about l(i.-!O G.:\1.rl". 
His only <)SO so far l1as been ,,·ith i> _-\.OG(.";. of - ,..., ' 
Rotterdat11, but h e l1as 11enrd 110\, .. ~ and I l."\ i~sB. 

Notice to Contributors. 
The Editor is pleased lo have rnanttscripts s11bmitted 

to liim for p1~blication, but would re1;i·itid contributors 
that, owi>1g to lack of .space, a delay often elapses 
between tJie r-eceipt of tl1e J"1!S. a11d the dale of its 
appearance i1t these pages. All 1na.tter ititended /or 
publicatio1i should be written art one side of the pape1 
onl}' and preferably typewritten (double spaced). 
Diagranis sh-auld always be show1: on separate slieets. 
Roitgh sketches can be Ye-drawn by o·ur drai,ghtsme->i. 
PJiotograplis, if ariy, should t1ot be S1naller than i-f;lat(J 
as otlierwise tlie reproductiott will be poor. 

EXCHANGE & MART. 
Rates l d._ per word, minimum 1/6. First line in 

capitals if desired. 2d. per word where all capitals 
are required. Minimum 3/- . 

Q RP CO~\-E.l{T 1-IAS l·OR DISPOSAL 
. tl1e fo~lo\ving \ · .. alves. :''hich may b~ 

obtaJncd fror11 G6C f ... :-1 JJ0-40, 111 use 5 hours. 
£,3 !Os. ; I 0 30A. in use 10 hours. £ 1 ; I ·· :VIetal '' 
~rso, in use 5 hours, £1 lOs. The lot for £5.-CT2AA . 

.t\~IERIC.~X R .t-\DIO ~1 ~G Zil\ES. 
Short\\ ave Craft. 14s. ncl. per year, post paid. 
Television 1'e~is . 14s 6d per )·ear , post paid. 
Radio Craft. 12s. 6d. per ~/ear, post paid. 
Subscriptions to I-I. J~'RJ1,E~l.1\)r. Parr 's Advertising. 
121, l{ingswa)', London, \\/ .C.2. 

BRS366 for neat and snappy QSL cards at 
competitive prices. - QR~~ : (C Inglenook, ' ' 

Orlando Drive, Carlton, Nottingham. 

TANTALUM AND LIONIUM.-Make your 
own Battery Chargers for alternating current. 

Simple, reliable.. Lionium Rectifying Electrodes, 
2-4 amps. , 10s., 5-10 amps., 15s. Also Transformers, 
Blue Prints, 1 s. each, and complete Chargers.­
BLACKWELL 's METALLURGICAL WORKS Lo .. Liver­
pool. 

G 6MN for good QSLS. 

VALVES. - 6-'-'·ol t \ ' alvcs, all guaranteed 0 K. 
2 DES at 2s. Gd. each ; 1 PT625 at 7s. 6<l . ; 

1 Pl\'1256 at 2s. 6d. ; 3 CT25X at 6d. each ; I 6.60 
at ls.; and 10 .~n1erican l~eceiving, CX30IA, 
GX112A, UX 121A, UX l ilA at 2s. each; 2 ltS 
type at. 6d. each. One Truvox L.S. complete 72" 
horn in cabinet at 30s. (cost £4 l 7s. 6<l.) ; l Ormond 
Unit with chassis on baffle at 1 Os. ; postage extTa. -
G6WY. tt l(i lliney, u \Vor~ley Bridge Road. Beckcn­
ham, Kent. 

F 01~ Sale, T.C.C. 2 mf<l . Conclensers, \vorking 
\ 70ltage ~00 vol~ D .C., size 6 x 3 x 1. Brand 

new at 4/ - each. EocLEY & EoGLE\', 37. Higl1 
Street, v\·a1 ton-on-Thames. 

PATE:NTS AND TRADE :vIARKS. 

PATENTS obtained, Trade Marks and Designs 
registered, British and Foreign.--GER AND Co .. 

Patent and Trade ~!ark Agents (H. T. P. GEE, 
Member R.S.G.B .• A.M.l.R.E.), 51-52, Chancery 
Lane, London, W.C.2. Telephone: rlolborn 1525. 
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CYLDON 

TRA SMITIING CONDENSERS 

CY LOON Transmitting Condensers, the 
rinest in the world, are fitted with standard 
square-law type vanes double spaced to 
avoid breal<down on high voltages. Of 
selected raw materials, they are tested 
over every stage of manuFacture to ensure 
maximum results. All CYLDON con-
densers are superior to other makes ·1·1<A'N ~111·1,JNG ·11l' PE • .''. 

l .. ist l\f2s-. CONDENSERS whether for Transmission or R1eception, 
BUILT TO d th . t t . I II t•f• d No. Cap. Sohtl }lnJ$S 

SPECIFICATION an ~1r ex ra c?s 1s amp y JUS 1 1e TR4 +oo '25 - [ '.!. ' 
1"l~JS 19 ' fl 1 .. 3SO 

AT by their outstanding performance and 'l"R25 :50 17 6 ll 10 

SPECIAL quality. Build with CYLDON. 
·1· 1~~ 200 16 6 fl ·rnrs 150 15)6 !l 

RATES 

EI~11:: G. p T ' l 1rs. 
l o1ist 1\1ax.!\lin. ~olitl 

o. C p. Cap. lln s 
C . I loo 5 l 5 - £1 0 G 

.G. rs 150 7 16 6 !t !lo 

.G.2 200 9 18 - £1 l l 6 

.G.25 ~so 12 19/6 £• 14 o 

.G.02 20 + 14(- £1 " 6 

/!1 ~: • 1011 llandlt Outfit 4 6 t..tlTa 

Revolutionises 
Short-wave Tzining· 

5.:; nd For Illustrated Catalogue 

SydneyS.Bird & Sons, Ltd. 
(yldon Works, Sarnesfield Road, 
En~eld, Middlesex. 

e Enllclcl 2071 Tel ·9 mt ( .,p.,c ty Enfh! J 

CYLDON Series Gap Condensers have 
revolutionised short-wave tuning. Their design 
eliminates condenser noises, at the same time 
simplifying reception. Exclusive C¥LDON 

Features: No pigtail i absolute silence 
in operation ; no 

~~ backlash i and pro­
vision fer earthing 

framework to cut out all hand capacity,. 

{) 
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THE D.0.7 5 
This 11e'v \ta(,,e dissipates 75 watts at 
the anode when op rating at an anode 
,,oJtage of 1,000 volts. The filament con-
umes 2.0 amperes at I 0 volts. 

WJ1en used as an output va),re it gives 
a 1naximum undi torted output of 18,000 
miJli-\-.,att~. It is th er ... fore suitable for 
11se in powerful public address equipments. 

As a modt1lator, it is capable of n1odu­
lating fully a f\1ullard DO 40 or DO 40A 
transmitting \1al,,e. 

CHARACTI-:RI TIC~ 

1ax. f:'ilorncnt Voltnee .. 10.0 \1olts 
Ftlrtmcnt Current - .. 2.0 n1nps 
1aximum Anode \loltnge - 11000 ''olts 

Anode l rnpedancc - - 2"000 oh111s 
A1n1,lification Factor - - 12 
f\lfutual Conducl'anc:c - "" 6 rnA volt 

• Undcf nor'1nnl V-'Orking condstions, \•iz: 
Anode \lolls 1,000 J\nod Current 75 mi\ 

Price £8 • 0 • 0 
Special Valve Holder - 121 .. 6d. 

1 ' Mullard ' ' ., I Valve • ' • I " 
I JypeD075 ' 

" . ' 1 • 1· ,, • • • I 

•I ' ~· • • . ~ " . ~· ~: n : ·~ 't. Oa • • f B: .. >, I • • 
f CUSK! 1 •7 ' ~ •• i! • 

~ 
' 

, I 

1 i . . ' 
I j: • 

• -·----• -·--' • 
I ~· • • # " , 

,,' ti , 
IOOO l2 f400 2400 

ANODE VOLTS 

STER · .,v._; LVE 

-~ dtt. I rd. 1 ullard lf ff'.t~'t.s " tn L ( LI 
1 ullard llousr, CAnrtrl Cro Roud, l~ .C.!! 

PrillMd Jor \he IMC. R.tDlO SOCllTT or GRl!t BRl'f!JH, M, \"1ctor'a Stiree\. !Andon. S.W.1, b7 l.OJ''l BBOt.Hm LTD .. 
5(). SOUlb\\'&r t liridi.:e R.o&d. London. ~£..1. 


