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2,000 VOLT TYPE 334 ONDENSERS 
l~r aluf•)\\'fl Pot nti.11 son1~·:hat over 2,000 \". Dv : l)ouhlc· p r.,.,~. 
tn11 r pin Lt ; lj u l GR •ld ·roo l~otor anrl t tor .\ rnblf ; 
.. cl ClM l)Jcl tric of l"T1iui111u1u dhnci iou- in w 1k. ahno t unvnryin·· 
1 ld; \hnost n1l t ·rnp ·racurc• CO·r a ·i ·it; g for !i-inctre \Va\' h.u1 

up"·aril : l'c r:f tl>' countt·n .. ·c 1i:hted: no1 C'I s hu. ranJ:: , clf-
.io1npcn ting f<.> r \': ar; l. .. 0\\1 l )h.l l:o..5; Pl{O~IPT Dl! l .. l \ l:.RJI .. . 

Type 834 R ... Ma Cap. ·00025 mF. List Pric 32 6 
Type 334 T ... Max Cap. ·03010 mF.. List Pric.e 20 -
Type 334 V . . . CaD. ·00005 mF. List Price 18 6 

. 1~0 RY E\1 !.I~\ CJ\. 11 .. lsl~l) G \ l:. l~N~IEN1" ; GR 
ClJNI l:..NS£~RS ARE sJ~D ll'' ] ' fl l ~ r r . ~>.O., f3. B.C., N .J>J .. Btc.; 
"J l-1ERE ~tus·r 131! • .\ l~t . so t P'Oll ·r1-11 ! O\tER 0 Oll<IEl~ 
"J \ ' l>J:.-.. , l{A ~l ... ING I~ f'l{ ICE Ji'R ~f 5 6 to £ 26 1 O 0 . l .. l~ 
J I Ch.IBJ l) .1\ U JLL STR/\ ' 11 J) lN OUJ< P'RET;. l -J> E 
C~\.'l"A IJJ<.:i U I~ . 

7501 WATT ''Q. .B.'r 
PO ER SWITCH 

POST 
FREE. 

· our I~ ·gi tcre<.l Tracl .. 1ark ~1:r ~ ·· BJ!.. "J' i~ ·r1~R 1·1!.s·r." 'J.l1 ~,,• itcl1 
i ,, r ·. 111all, } ·t ·a.!5il)· break =i J\ 111ps. at 250 \ ·olts ! U tl1e111 in all lo\\'­

O\\ rccl ' fra11sn1itting ircuits ar1d k ·....s11 tl1c nc.1crtak .. r tl\V~l )' ! l•or 11.1:;- , 
L.J1., I I."'r., l .... T. and 'l"ran 111itti11g Circ\tits. l1 or .1\C. and fJ . l\fair1... u1>1)I1r 
'"'nit ; l·or Gran101)ho11 . 1otors. tc. . encl for fr~ l an11,J1J .. t; r q11 tat 

tll lllC ti111" our fan1ou~ ,. l .. .t\l{ l~ ··J'_\ 'J' •· Bo<Jklat (all <lbout J C. aJ1cl 
J"\ • .:\lai11 ·nits. i11cl t1(ling J,.'J'. 11il, \\"it l ~ Scale i)ra ,ving ). 

DON"T FORGET TO SEE US. AS USUAL, AT THE MANCHESTER RADIO EXBIBITION .. 
AMONGST OTHER INTERES'tlNG NEW APPARATUS WE SHALL HAVE A COMPLETE 
RANGE OF MOVING COIL SPEAK F~RS OF STARTLING PERFORMANCE YET PRICED 
MOST ATTRAC1'1VELY. REMEMBER OUR STAND IS NO. 95. 
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TRANSMITTING CONDENSERS 
The Condenser illustrated has a 
capacity of .0002 and is required 
to pass 5 a111ps. at 50 metres and 
work at 10,000 volts D.C. 

Condensers for all purposes, including 
Power Factor Improvements, Wire­
less Reception, Smoothing, Telegraphy. 

'' T.C.C.', Transmitting Condensers have 
been working at Post Office and Broadcast­
ing Stations for years and have given 
satisfaction. We invite your enquiries giving 
details as to capacity and voltage, etc. 

TELEGRAPH CONDENSER CO., LTD., Wales F ar.m Road, 
North Acton, London, W.3. I 

00 4,54 - I -----

-
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No better H.T. Supply L·nit is available at any price. The 
Output, up to 100 rnilliamps at 200 ,.·oJts~ is adequate for 
tl1e best Receivers, and tl1ere is 

NO MAINS I~UM .. ~ND NO '' IOTOR BOATING'' 
The Ferranti H.T. Supply Unit t}~pe BE~Il provides a high 
standard of SAFETY and complies ,,·ith the wiring rules 

PRICE 

£13 10 0 

of the Institution of Electrical Engineers. 

AN 11.T. SUPPLY UNTT OF THIS QUALIT\" IS 
ESSENTIAL FOR i\rIO,.J '"G COIL SPEAKERS. 

For the con tructor, charts are a'\.·ailuble relating to 
a nun1bcr of H.T. Supply t ·ruts and will be sent 
gladly on r.eceipt of details of ~:our requirements. 

SII\IPLE TO B ILD, S.~FE TO l '""SE, 

RELIABLE IN OPERATIO~. 

FERRANTI L:ro. HOLLINWOOD LANCASHIRE 
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EDITORIAL. 
The Society and the Amateur. 

It has been our policy to thro\v open the correspondence columns 0£ the BcLLETTN to lctlcrs relating to 
any pha.c;e of the radio art, or similar allied subjects ; moreover1 i11 the event of corr<·spo11dence dealing with 
both ~ides of n debatable point l~ing rt~ceived 1n tllis office and intended !or publication, we have not1 at any 
time, been guilty of selecting those letters "Which hold pt1blic opinion to oi1r point of view. 1·he editorial 
colt1111ns of a journal for111 t11c mouthpiece through ~·hich official policies and ideas arc made kno,vn. lf a 
jour11al '"'·ith a fixed editorial policy so arranges and edits its corresponde.11ce columns to bear out its o,,~n 
policy and throv"' criticisn1 of it into the shade, then we can only say that '\'"hen such a policy, or collection of 
.fallacious idetts, is dropped, the l)ettcr it Vvyill be for the jot1rnal's readers. 

One of our conteniporaries has recently expressed its ov.rn icleast an<l the ideas of a fe\v of its readers, 
regarding the policy and attitude of 'the Radio Society of Great Britain to the British 1.Taosmit.ter. It can 
be truthfully said that the policy of the Socioty is to provide assistance to British amateurs in e'"Cry possible 
'''"a)", and generally to look after the interests of its 1ncmbers both nationally and internationall)r. 'fhat it 
adheres to this policy is not questioned by the vast inajo1ity of sat.tsiicd active n1en1bcrs ; to lhose men1bers 
" .. ho regret the change fro1n the old \\Tireless Society oI London to the Society in its present forni , a change 
from a society dealing with wireless io its infancy to the premier Ilaclio Transmitting Society in Europe, 'vc 
say 1.hat the interests of the majority must receive greater attention than those of a minority. ' Vhen '\V'e 

claim to be the foremost society in Europe, ,, .. e make no idle boast; "·hen ,,.l\ claim, as v.re do, to represent 
the British transmitting amateur in dealings Witl1 the authorities, and also to serve him in a host of other ways. 
i..vc are confident we can justify sucl1 a claim. "l 'he Radio Society of Great Britain is willing to assist every 
n1ember from the man ' vi.th the 250-watt station and a laboratory holding all the apparatus he requires, to 
lus l)rother amateur of limited means with. the 2-\vatt transmitter. Our QSL Section is but one of the many 
sidelin~s of activity. As a section of a Kational Society it enjoys a u niq11e reputation, inasm11ch as solitary 
amateurs in remote parts of the world, or in countries wl1ere there may be less tJ1an 11alf a dozen transmitters, 
make use of our sen~ice for the interchange of cards. 

1 



50 TH E T. & R. BULI~ETIN. Septenlber. 1929. 

Let any transmitter "·110 doubts the "1ncerity of purpose of those connected with the destinies ot tl1is 
<:ociety ,;sit our stand at Olympia. I.et hirn put fo~·arcl his claims that t l1e Society cloes 11ol adhere to the 
pol icy ot1tl1ned above, or that s11ch a policy is not that \Vl1ich i~ expecte<l of a 'ational Radio Transmitter .. • 
scJciet)r. J7'inally. let hin1 join tl1e Socict)r <lnd reacl 111<' But...LE.1"11" ; let him t~ I{e part in lhc social functi{>DS 
and other organised gathering~ ; and last, 1J11t b}· ntl mt·ans lea t . let li.in1 att<.>11d the 1'~ourtl1 -~nnual C-0nventio11 
at the c-od of S(•pte1nber. ar1d there n1eet 111!:> fellow transmitters, tl1osc ,,.]10 nursed no fancy grie,·ancc, but 
instead S\1pr~orlc-<l tl1a f· ,,rhic 11 cxis ts to support tl1t·n1 a11cl sltotc.'td an exan1ple to tl e rest of the \\·orld of a 
\tnified _ -eltional Soci~ty formecl t6 carry out a definite policy. 

* * 
Convention, 1929. 

The c'pc11ing of the R.)I ... \. Ex11ibi io11 is but a '''eek al1cad, v1:hicl1 me· an~ that C<)n\rent ion i al1nost 
J1 ere. l)uring the ten da)'S tl1at the Exhil)ition i ~ in 1)rog-rc~s .. and c pt.·cially cltiring the tv:o da) .. s at 
the encl of the fir5t '''eek, amatc11rs from tl1c Britisl1 Tslc:s will be nteeting tl1cir fell(>\\" i11e1nb~rs co1ifirn1ing 
ir1t-nclsl1ip~ 1n the il{ sh that. l1a<l pr:c,riot1 Jy c:xistctl i11 the a<'th<:;.r. \\ c ,,·ant every single 11lt'n1ber \\"h(1 

,.i:'litc; tl1e capital to enjov· hin1st·lf, and Lonclon mt:mbers 'vill not kno,,·ingl)· al]o,\· a \ isit<)r tl) ell) 
<Jll1er\.visc. Beside~ <1oir1g our [)C. t to entertain you, v:-<:- are going to ask you to cl<J 01110 lto11~st ,,.r)tl{. ~obody 
likes busi11css n1eeti11gs, but tl1t·y arc a \'<:ry T1CtC$Sary e'ril in tl1c t:xistc11ct· of c,rer}T con1pan)' c->r socicty-ancl 
tlle more up-to-dale anti go-ahcttd st1ch ail institution is. tlle n1orc necc sal)r i...; it tl1at its bu<li11css n1ee·tings 
sl1all ha,-e tl1e out!:>f}Okt:in co11siclt-..rations a11cl feeli11gs of t)1e great<.--si pos<:;ible J)rc}portion of its meo1h ·rs. Con~ 
·vt i1tion (luring the autumn cannot t:\mbracc the 1\n11ual General :\Ieetin~ of tl1e Socit.•l)·, but the l1u~i11t:·ss 
transact~cl on the Sa.turcla1' aft1.Jrnoon '"ill ha,·c as great a bcari11g 011 t11c future con<l\tct of tht: Socict)' as any 
tl1at ruc.ty h~ .. transactc l at th<' \nnual General ~!C"ct 1 ng. The r('. ult of tl1~ cli~trict Rc1>rvsentatt\"e El ctior1s 
nrt.: to be f{>t111u in this is~lte, ai1cl \\C sinccrc-1)~ hope tl1at all Di. trictn ,,·ill be r~ ... 1>re~c-ntccl at Con\•Cr1tio11. 13csidc. 
tl 1C' re1)r<.·c;;~ntati\·es '"rl10 1101<.l (llf1l .. C on Cor111nitte , t11c-rc are sevt:>rl otl1f"r seat~ t<> lJt· f11Ir·<l in accor<lancc \\c1tl1 
r<.:gulatio11~ passt:<l at la t Co11'· ·11tio11. lt is unneces$~ry 1.o cite tl1c~ <luti~ of t11c~c· r{'In·esc11t.ntj,,.e Jt1en1b<>r' 
ll<'re ; it '-\ill suffice if,,.<, sa_~ that so111c of t11c n1ost im1>ortant hot1orary .. clutil'.;; in tlie Societ)·, especially tl1osP 
,,·hich conic t1ncl<-r tl1e cn l1cal c ... c·s of th(· n,·~rage transmittert arc sll()ulclerc-rl by the reprcsentativ · members. 
~o\v i. y<Jtlr time to ~a)' '\\hat \""OU '\\-ill of the past )1ear's \\'C)rk. a11<l lo <.'"lt·c.·"t thc)~t:- n1en1b<.-.r::> to carry" on tl1c 
dttties f<lr tl1c nc·xt twcl\·e 1r1onths. In the pac;t, the pro,inci(1l nlcn1bcr 11as. unfortunatcl~.,, l1acl '\·t.·ry" littl · 
to say in the •lcction of sucl1 in ·1nbC'rs, a'{. O\\ring to t11c tin1e of year at"'~ hich s11cl1 elections t<.>f)k 1>lace. tl1e 
T .. <>nclon 1nvrr1hcr hacl t11e ballc>t l)OX' alnl<>st cntir~ly to himseli. \ \ 'c l1opc'. ltO\Ve'\'Cr. t11a:t tl1c cliangc will act 
as a stimltlan t. ~u1d that the- \vork oI the SociC'ts· in tl1e year to C<Jn1e \~·ill nl)L f n 11 s he> rt t>f tl1e 11oi1es and clesires 
of our n1L·1n\l ·rs. ,,·hert,·er jn the ,,·icl~ "' orld thev ma\· be situatccl. C ornt·~ there-for<' :'ill who ar<· able, a.rt<l ... -
111cct each other <lur111g tl1e fe,,· clay-sin the at1tun1n \\·l1<'n tl1<' I='riti~h statio11!'\ are C<)nspict1ous by tht•ir absence 
f ron1 the ctllcr. 

SEE YOU AT THE RADIO EXHIBITION- STAND 

Convention Notes. 
1"'hc Convc11tion din11cr "·ill be I1elcl at Pinoli's 

on Saturclay 1 SeptC'rn bcr 28. Tickets are 5s. ea.ch 
alld ca.n be obtained d irect from Mr. Cla.rricoats 
(G6CL). \l\ll() is organi5ing the social arra.ngen1ents. 
It is essential that all those 'vl10 \visJ1 to attend 
ti11ould send a car<l to-day as accommodation has to 
be rescrvecl. Last year OV('r 140 me1ubers were, 
i)resent ; we expect to beat this figure l>ut it u1ust be 
ren1e1nbcrecl that we cannot acconunoclate n1ore 
than 160, so please send that c .. rd ~\"OlfT. 

* * * 
Tl1e D<·lcgates' n1eeting at 10 a.m ., Saturday 

nlorning \\ill. '\.VC are certain, c"·oke co1tsiderablc 
cli~cussion. In ortler therefore to prOCC'C<l ~pceclily 
'~ith the mcctmg, \\~c ttrge a11 J)t· lcga tcs to attend 
prcparccl '\\."itlL the 5nlicnt feature~ of their lJusiness 
i)re\tiously prepareu. 

* * $ 

~lotions to be presented at t11e Bt1. iness meeting 
in the afternoon should be <luly prOJ)O ·ed a11'l 
ccondccl a11d hanclcd to tht: President prior to tl1c 

n1eei1ng. 
\\"(:! arc J)ar~ticularl~l anxious tl1at. our provincial 

111embcrs ~l1all enter i11to tl1c b11s1ness discussions. 

_\.pplication from SC\"eral pro,incial m('t11bcrs for 
acco1nn1oclation lla\·e beet1 reccl\•ccl a.t II.Q. l"n· -f ortuna.telv there seems to be a clcartl1 of otters fro111 
the Lontlor\ n1cn this year. \ ;\tc ask therefore t11at 
as many L(ln<loo<:'rs a.s ptlssible a(lvise .. \lr. Clarri­
coats ((;6CL) imme<liately as to '\"hat accon1mo­
<lation they car1 ofler. 

• * • 
Stand photograp11s are still \\ra11ted. 'l'hese sl10\1lcl 

be sent to 11 .Q. i1nmediatcly. lf rcqu1rccl back 
after exl1ihiti<)n a note to that effect suoul,j accon1-
pany tl1e pl1otogra1lh~~ 

* * 
For tl1t! convenience of pro,"incial members 

arriving- in Lot1clo11 \vho \\'1sli to get into touch , .. ~itl1 
H.<J. staff the following list of telepbo11c n11ml1crs 
n1:l.}' be of us~ ~-

~Ir. (t. ~Iarcuse, l~oyal 3482 {G2.N~l). 
~Ir. E. D. Ostermeyer. Buckllurst 1942 (G5_\l{) . 
~ir. Bevan S\vif t, Pol lards 1639 (G2'1''J). 
~ir. J Clar-ricoats, Fi11chley 3512 (liG\I~). 
1\lr. G . \\· . 'l'l1on1as. l\'loi1ntvJc\'r- 7818 ((;.5y·K) . 
~1r. J. \'\' . !\la.thews, Clissol(l 9380 (G6LL). 
)fr .. '\. \\"atts, 1't1dor 3970 (G6l·- ). 
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R.S.B.G. Short-Wave Four. 
Bt•forp con1111cncing the tle.scripltt)Il of tltis :crce11-

·,r:icl l-I. I· r<.:cc.:i'\ter, it i~ ft:lt: that at ,,·c>nltl be a \\•ell 
10 cn\1n1c1 r<1 tc· a fc•\v of tl1e atl\.rantage:-i of possc:-\sing 
a reall~,r cffil.ic11 l short-'' a\·c rccei,.- r 011 • that ca 11 

L · reli '(l upl>t1 to {Jl'Otlu<:<• co11. astcntl)r good result~ 
fr<)111 (\a\1 to <lav·. 

It i -()O. sil>l :., \vitl1 uch a rec1.:·i\ er. to rl'Lt·i,· · 
2~ \1 > <tncl <1tl1er \ tncrica11 st,ttion <1. t gc)o<i l()l.1cl-
5pca){ r tru11gtl1, .,. ·11 ~-her1 it is tla}'light tl1c· ,,~J1c)lc· 
,,.~ )' acr<.>s::; t:l1c .\tlantic ()c ear1 S1n1ilarl}'. th otl1cr 
~lJort '' ? \'C sla tio11~ of tl1t' \\'<Jrl(l can be r · ·eivc cl at 
\ clr)·tno- stre11gths <lL·pc:tldincr t l}10 tl tile CJ tlllO l)flLfi 
co11dition p1t·\·ailing, a11cl tl1e ti111t <.>f <la)' ~t ,,·J1i"'l1 

rc.::c ~ptil>11 j~ carr1etl <n1t. ·1·h ·tr· llStt ittt.:"1 \\ill ~1 once 
~~c t l1at tel p()~S\l' " r ·c<.:iver '''}10 t c.ll~tt>ctt>r circuit 
tuning is 11<.)t '1t1 ·ct ·cl b,- cl1a11~t..·s of a. ·ri,11 
~apacit~;, o~ ·ti er \\'Jtl1 the-- a-1n1)lifitct'l.!t)ll t)lJtainal)}e 
\\•itl1 t11i!o\ r ·c --i\'t·r, i~ goina t<) r ·ncler f)::\. \\ orl{ \"t rv 
1nucl1 t·a icr. · 

011e or t\VO points of clesi~11 nta)· be cr11phasis d, 
such as tl1e u, c of a con1plete macl1in ·-fit1isl1t·cl 
a.l\1n1ini11111 contain ·r. n1anufact11rc:ll b}r l\fl'. "r . 
IJarot1ssi. incl11din1:T a metal base in plac, ()f tl1c n1ore 
usual wooclcn one ('01npone11ts at II.I•. potc1ltial. 
st1cl1 as som , ft xcd cond~11 "ers. coil . \'al''<~ l1olc.lcrs, 
etc .• are 1nount<.'d off the ba e 011 ~"' ebo111t · pillars. 
' f'l1ese arc tapped 4 13 .. l\ . at citl1er end, al1cl are 
scrc\,~f'<l ()fl to both tl1c cou1pon(•n t <t11ll the base ; 
b\' thi ~ 111cans tlte 111aximun1 possible insulali<Jn i 
1)rovide<l, as n<> clirect metallic.: ('()ntacl c•x1 ts l>c~ 
t\,·eet\ t11c" co11111or1Pn1 antl thC' l1as . 

'I h:. cont<ti11t:r is <li"idcrl into lltr'"C con11>artn1cnt­
fur h<>11sing th· H.l-' .. detect<Jr. an<l I .. l-4. circt1it · 
r ~"'pect.1\·el)'. ..I'l1e . crcc<:'ns are boltl'cl on to the 
bas,, front panel. a11d bac.k of tl)c caui11 t. 'l .. l1c 
m tal ba e i ~ l'lolted 011 to the front p1:1nel, l)ut th ·re 
is t" clearance all ro\1nd tl1e l)asc, i.e., bct,vcc:n the 
ba c a11cl the t \\·o sides and back <>f tt1c cabinet. 
Tl1is 11as b<'rn clone i11 or<l r to prc,·cnt any clou l)tft1l 
contacts hct\,rc.;c11 the ba.!:>c ancl a.ny other partc; of 
t ~., t:; cabinet, \vl1ich '''<:>u l<i. of course. crt>a tC' Jll>iscs 
in the phones at the l1igl1 frcquenci(·s at \•thich t11c. 

rec ·i,·cr i~ usctl. 1:urthcr111or<. .. , it is a simple n1atter 
to tak "' tlit bas(• n ncl fro11t pa nl·l. C'J.Tf)·ing a 11 tl1c 
co1111><>nC'nt~ a11c1 ~crcc."n . out of tl1e cabinet. The 
alu111iniun1 Gabi11 ·t is 24 }()tlg t)y JC) ' wicl '"• b)' 7p 
ltlgh, ancl is 111<t(le 'vitl1 a ''-'Ot•<lc:;n ba~e. ·rhc r11tlal 
ba-;c." prc\fiCJt1sly reft·rrccl (r, is l)<Jl tt'd t o the front 
pa1lcl 1 su thcL t '"·hc:r1 H 11 i~ i11 posit ion, tl1ere is a. 
clearnncc t)f ;!" ll ·t\\'' •n tl1~ L\VC> ba ·es. \\toocJen 
run11ers arc ~f'f<'.\\·c.·t ) t(> t11t· '' o<>< en ba e tc> give 
~on1c acl<litio11al 'itlJ>JH)rt tc' tl1<; n1eta.l ba ·c . ' I lie 
~ i)ac ' bct\\"<..:«11 tl1e t \\·o lJetses is usecl to car11· , r­
ta.in con11ecti<)ll~ 11ot at I J .11'. potl·11tial : this is 
c:lea l t ,,.i tl1 ,1ga in lat er . .... 

. \n1pl · ~ere: n1na l1as b ~<·n pr<>'·icl d betv.•e .. 11 tJ1 
H.F. a11cl clctector circuits. in orclcr that t}1t;; tu1li11g 
c)f tl1c atria.I or 0 ri<l circuit of the II.I~. ,·al,·e nla)' 
ha,·e a ne~ligil)l l'I l ct on 11c: tt1nin~ of tl1c cletcctor 
circt1it, "'vl1ich, a~ ,,-ill be st•en ftt>1 11 tl1c- <l1ag-1an1. is 
·ome,v·ha t t1nc<Jn ''CJl tional. ·1~11~ u~c of t.l1i~ c1rc11it 

l1a.s b en fo11nd to mi11i111isc tl1e nt1n1crous clis­
aclv·a ntag~s of lh , 111c>Tt.' tl "'ual type c>f circu1 t ; tl1is 
'"ill l) > dealt. v.-ith in 1norc <letail later. 

It \\'ill al~o be· noticed lhnt fixe-cl condl nsers are 
r)laced bet \\·cen certain poi11 ts to r11aintain stability. 

1 t is proposecl to give t l1 • details of tl1c construe-­
lion. cou1u1c:nci11g ' itl1 the Jf.F. portio11. 

'I'l1e a(•rial is C<)fl11ccte<l to a Clix plug and socket. 
moi111led on the sicle <>f th cabinet. on a small piece 
or ebclnltt•, tlfl(l ll1c.•n ft:tl tl1ro11gh a 75 Tllnlffl. Clauclc 
Lyc)n~ \ta ria hie co11<le11 er, \\'}1icJt is contained in icle 
the ca..l>1nct, ~incl can bl" p1 c·-!>el \\"i th t'acl1 cl1angc of 
coil. It is mou11tccl 3µ abovt .. the ba~e ou tv.~<) cbo11itc 
pillars of ~ .- rod. r11~ a ' rial coil, I .. 2, 1s one of the 
'~ell-kno,,·n B. · J. type. (:tnd i. tuned by a .0001 
mfd. Polar \ 7 olc<Jll co11<l(!11s<:r. ,,·ith phospl1or­
bro11ze ball hcari1 gs. ')ht~ is .. :? in the diagram. 
The lay out c>f this C<>1n {)art n1cnt ca11 rt n.<l ily be 
s n frc>m tl1e phc)logrn.pl1. T11c l n1f(l. ·1·.c.c. con­
clcnser, C6 in t.l\e clia'"ra111, mott11te<l against tl1e 
scre~n in tl1<: pl1otogra1Jh, is conneclcJ acro~s tl1e 
1 i-,·oll gricl bia~ batter)', i11 orclc·r t<) earth one ·n<l 
oI tl1c C<)il. 

l* 
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The H . .f-". va.l\·e ts a ~1arconi S.625~ a11d is nlo11nt<.~tl 
in a standard holder on l\\ro cbonite pilJa.rs, and 
passing tl1rot1gh th.e screl·11 into the det~ctor com­
partment. Tt is advisable. lio""·evc-r, to remo\i·e the 
centre contact in the 11. l•'. side of the holder, an(l 
connect tl1(• grid pin oI tl1c ,~a1"·e to t11<..· coil J_1 by 
means of a11 ordinary .. ,·alv<' leg attached to a s111all 
piece of flex. ~fhis is don(• \)ecause it wo11 lcl ~een1 
that for use at these 11igh frequencies. tl1e capacity 
bet\\·~en the grid clip a11u the nvo filament clips 011 

the holder is somc,~ll1at high. ~fhc porti<Jn of n1ct al 
screen provided with tf1('> l1olfler is boltecl to tl1e 
main screen 'v-itl1 4 B .. \.. bolts. 

12ov. sov. 

c6 
c,. 

• c ... 

.5cRE£N -

Ct-Clnude t.>'<>n~ 75 n1mftl .• uiich:~t \ ariable c:oudt:.nser. 
C21 C 1 C,-Polar .0001 mfd., •w \ rolcon" variable condensers. 
C,, C., C,, Cn, C1~, C. -·r.c.c. 1 rnfd. condcnse.N. 
c.-1·.c.c .. 0003 mf(I. condenstr. 
C,,. T.C.C .• 01 rnfd. condenser. 
c ... - ~1ullard .001 n1fd. condl'~cr. 
c,. -T.C.C. 2 mfd. coudcn;.;er. 
L 1, r .. ~B. and J' ooil~, size: dependent OD \vave·l>and to be 

covered. 
ChJ-Polar Standard H.F. chok . 
Ch:i -Po)ar ~bort-\\. .. 1ve Ii.F. choke. 
Ch ...... 'Pye 32 Ilenries L.F. 1~hoke. 
RL-Pye 5 m~gohm grid leak. 

"'l""hc cletecto1~ co1nparlu1cnt calls for some care in 
Vt'iring and asscn1bling. 

Tl10 circuit, a~ will be seen from t11e diagram is 
the Ultraudion, a11d seems to be undoubtedl}? the 
best for tl1is purpose. 

The lay-out can be seen jn tl1c pl1oiograpl1, and 
shoul<l not n~od rut1ch explanation. 'fb.e tv.ro 1 mfd. 
T .. C.C. condensers~ C0 and C7, are oonnectccl. 0110 

irom the screen to tl1e screen grid. the other from 
the lo\v potential cr1cl of t11e I-1 .F. choke~ Cl11, to the 
screen. and act as H.F. by-pass con(lensers, in 
addition to being across the 11.T. battery. 

--r11e coil, J,.,2H also is one of 13. & J. type, and ig 
described 1ater. This is tuned by a. .0001 mi<i. Polar 

Ckz. 

conde11ser.1 C3, striI>pcd to hvo mo'<"'iTlg antl tlueC" 
fixed vanes. '1'11is is quite a. sin1ple rnattcr, and 
s11ould rn.ost ccrta.inly be done. as tl1c tuning, even 
'' itl1 the capacity rt•duccd as dcscril)t•d, is ' ref}· 
shaq). 

T l1c· reaction condc11ser, € 1t is also a l'olar .0001 
111f<l. 'fhe t'\\yo H.l?. cl1okes, Ch1 a11<l Cl13, are 
mounle(l as sho\.vn in tl1c p l1otc)grapl'1 : (~]) 1 on t11e 
screen to tllc H.F. conlpart111ent, and Cl12 on tile 
l)ase near the screen ti."> tlte L.1~. con1part111eut. 
Ch 1 is a l)olar stan(lard cl1okc, ancl Chj is a l'olar 
shorl-v.;a,re type. It ,,~as fo11nd impossilJlt to use 
sl1ort-\\ .. a\'e chokes at both pointsl O\ving to tht; 

qov. f10~. f2A> v. 

,..~ 
c., c,1 c,~ 

R&t- Ch3 

• 

G.8. G.B. 

R~~1ullard J megoJun grid lt!ak. 
l{ r-Clnude Lyons" Clnro~tat," volume control type. 
Vi - f\farcoui valve S.625A 
\ T-: - ,, II DF.58. 
\ : - \Iullard u P.1\1.aX. 
' ' · - ,, H P.!\J.6. 
~rransiormer-F(;l'Tanti A.F.a. 

c,,. 

-
L:f. 

i' 

Strip of socket~ and plugs fc>r L.T. and H.T. connection~. and 
support for mo1mu:ng C;1 and C,, arc u1anufnctt1red by !\•Tes~. 
D. & J. \\~ircl~~ Co. 

)lis ellaneous--6 B.A. :lnd 4 B.A. scr,·,vs nnd nuts. 
2 ·r etepbone jack."i. 
3 Ind,igrnph dials. 

uncontrollable oscillation set up bet\vccn the c11okcs. 
both being tt1ned to the same frl'quency. 

..\ 11 components in tl1is compartn1c-nt, with the 
cx:ceplion of the by-pas.s condenser$ C6, C1 and C0 
aro mounted. on di$la.ncc l>u~l1cs a$ pre,1iousl}­
dcscrib~d. C9 is a T.C .C. .001 mfd .. and is con­
ncctetl bet.\vc·r-n screen and t11c low-potential end 
of Ch2, to avoid any H. L". currents getting into the 
gri(l circuit of tl1c I ... li'. a mpli1ic:r. l"l1e lcacl to thC" 
grid of the first L . l~. valve is taken from this con­
dcn.'ler. lhrougl1 tl1e bas<", and ll>1derneatl1 t11e screen, 
thus obviati11g the necc!'l~ty for clrilling the screen. 
The grid leak is a Pye 5 megohm, and is used be­
cause :wires are provided for directly soldering into 



. cpten1bcr, Jq29. THE T. & R. BULLETIN . 53 
-

t11C' circuit, tl1us doing away "~th t11c necessity"' for 
a holder. 'l l1c gricl-concl<:nscr, C8• is a. ~r .C.C. 
. 0003 111fcl. i\ll wirrs that clo nc>t carnr IJ.li". are 

J 

passed tl1rouglt l101es in the n1etal bCl.se, ar1d taken 
to their rcquirc.:c.l points. Clazite is used It)r tl1is 
purpose, ancl ,v·hl·n it is carr).ring tl1e H.1'. voltage, 
it is advisa.l>lc to slip a mall J)iece of foiistoflcx over 
it~ at the point vtl1erc it passes througl1 tl1e hole. 
_,.\ll negatt\ e L.'l'. conn.._•ctions arc taken througl1 t11e 
bas~~ ancl thc11 to tl1 • near •st screw-l1cad, and 
$Oldercd to a ta,g attached there. 

'rhe t'\\"O ,-aria blc· coude11Se1s~ C:l anrl C, arc 
mountQd 011 a small strip of cbo111te atta.cl1l'cl to the 
frc>nt panel by mea11s of four 2'' pi~cc~ of ~ " t·bouite 
rocl. Tl1(.- cond('tl er ·· are. tl1ercf<>r ·, n1011ntc-d nearer 
the coil a11d clra.r of tl1c fro11t pa11<·I, tl111s sl1ort ·ni11g 
tl1c leads ; also a-., tl1l·y ar~ at l11gh pote11tial lo tl1e 
~creen, it is dt~sir~ble to l<:ecp t11cm as far tl.\\"ay as 
J>ossible. '£,\.·c> ~]1c)rt pieces of cbonitc ro<l i-1re us(•cl 
a~ extension handle . ancl pa~s thrc1i1gl1 a i" 11ole 
in t11e 1>all(•I. r\ sn1a.ll piece of 2 B. \. TllU is SC'fC'\"Cd 
i11to the encl. anrl the slo,,- .motio11 <lia.l cittat.he<l in 
the ltSltal n.tanner. lr1d1grapl1 dials are usecl. a.nc1 are 
'\Vtjll suited for tl1i pttrpo~e '' hit<.:li11e ,.a l\rc.Jtoldcr~ 
are u~ed for th<.· det ·ctor. and t\VO L. F. ,~n 1 ,·es, the 
clc..•t<..~cto1· \'al\ el1olucr L~ing n1oi11ttc l on t\vo -!¥ 
bt1sh<.·~. 

lt ,,·ill l>e found ncccssaf)" to \ 'ary tl1<· H.T. 
tap1>ing to tl1c clotcctor va1,~c, as the freqi1cncy 1n­
crcases, tl1<.:! n1<1-xin1t1n1 being aboi1t 120 ,~olts. l;or 
tl1is purposl' a separate I-I."f. lead is pro\'itlccl. ,.fh c 
screen-grid l1as anotl1cr. an(l the anocle of tllf' H.F. 
"·alvc and tlle tv.ro L.F. \"al,,es l1ave a C(>m11lOn lead. 
Screen-gricl voltage i · about 70-80 volts, a.ncl the 
maxi1nun1 voltage 011 the a1nplificrs is 120 'olts. 
The dctoctor \.al\-·<· is a 1\Iarco~1i J) . J::.5.1~. 

With regard to the coils. Thc.~c are ,\-ound on 
B. & J. formcr:s, 'vhicl1 con~ist of $ix cl>onitc rods 
attachc(l to tl1<.' circun1fcrCTlCC Q[ hvo C'bot1ito Tings 
by means of euonite scre\.\rs. Four lJi11s ar~ n1ot1ntl'<l 
in <>ne encl to provi<lc connections. 'l'l1ese Conners 
are exceptionally fine· f(1r the purpose'. ancl ,.,,·ork 
vc111 efficien lly. 

.. fhc diaineter of tl1l· forn1cr is 2i"' an<l slots are 
cut for tl1e \virc at <Listances depenclent on tl1c wa"1c­
range of t11e coil . 

For a range of 23,000 K.C. to 15,000 I~.c. {13-20 
metTes) <ln aerial coil of fo11r turns spacl'd l 11 \Vith 
the tap conn<~ctccl 1 t turns .from the cartl1 end. 'fhe 
detector coil consists of fi.ve turns ~paced 3-16", 
lvith the ta1> 1 .. turns i1p fron1 the pla.tc end. This 
coi 1 can aLc;o bt' used as tht~ aerial coil for the next 
frl·qnt"ncy l)an<l, \vl1ich is 15,00() l(.C. to 10,000 l{.C. 
(20-30 metres). "fhe d tector coil for t11is rn11ge con­
si ts of t:cn turns spaced 3-16" '"itl1 the ta.p at 3! 
turns. ..fh<: 11cxt range i fron1 10,000 1\.C. to 
6,000 l\.C. (30-5() ntctrcs) . Tlir- J)Tt:vious coil is used 
as tl1t» a,{'rial C'ojl, ''hil· for t11e cltt{ctor cirr.11it a 
coil consisting of sixtc~en turns s1,acect iu is usecl. 
The tap in tf1i ... cast· is St tun1s up. 

It "\\ill tl111s be seen t11at all tl1e coils arc inter ... 
changeable, the a<;rial coil b(,ing tho ncxL smallest 
to th<: <lc-tc-ct or coil. 

'The coils de cril1~d ''' ill. of cot1r."c. cover tl1~ t\vo 
an1ateur bancl~ round 7 ,000 1~.C. a11cl 15.000 l{.C., 
wllile tJ1e :s1nallL-st a.t•ria.1 <.·oil '\vill be fc>und to cover 
the 28,00C> l<.C. band ,,rhe11 use<l i1l the \letector 
circuit. 

The I ... T,' . Cf)mpartmcnt conta.i11s the strjp of 
ockels for C(Jnnt·cting' the H.T. ancl 1.. •. 1". This 

cor1s1sts <>f five- <: lix sockc~ts mounted 011 an ebonite 
strip. a.11d SUPJJOrled b)" t \!VO ~tlppr~r bracket~, 
attached to tl1c base by 1neans <)f 6 I3.t\. l1olts. A 
strip of cbonite co11 taini11g fi e plugs, . uitably 
spaced to fit tl1e S(>ckcts, for111s tl1c con11ection to 
the batteries. 'J'hree of tl1e socket~ art· for t11c three 
H~T. and 1appi11gs. and lh~ re1nainjug two arc 
u~ccl as uegati\'e H.T. and L.T. con1bir1e<l, and 
positi,,c- T ..... pr. 

~s '~ill be sce11 fron1 tl1e circuit cli~i.gram. a stage 
of l~.C. coupling is use<l imn1c<lialcl)' aflcr the 
clelt!C'll)r .. anll i~ fl1llo'''L'd by a sta~c of trn nsformer . .... 
4.:011pling. 'rhc R.C. unit con ist5 of a 1\lullard 
150 .. 000 ohm resistance and 11(>lclcr. ancl a. gri<.l leak 
of l n1egol1m ,.,itll a grid co11lle11ser of 01.mlcl., 
n1ounted in a standarcl 1\l11llard holdeir. 'J'he trans-
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!or111er is a Ferra11ti \.l;-.3, a11tl 11a <t ("larostat 
volun1c contrc'l co1lnocted acro:,s its sc·cond<t.T} .. 
1.'11 teler•l1oncs a.re Cc)nnc·ttecl to jacks. j(Ji1l<:<l in 
pa.rallel tl1rough a cl1okc-c-011<lc.·11ser circuit. 'rhe 
c11okc is a Pve slanc.Larcl 32 llcnries a11d the con­
denser is a i inid. 'l".C.C. ; in tl1i ,\·ay, only one 
connection t1eed be 111tt<le to the t(•l •phone jacks, 
tl1e other b<'i11g n1acle ll1rot1gh tl1c 1>ancl. 

In spitr o( tJ1e fact t har this r~cC'i,·er has three 
control , tl1c opera tic>11 11as hel'n fc>u nd t<> \)e \•c11"' 
simple. 011 account of the llSP of a \.\'<.·11-shicJ,lccl S.C~ . 
stage. irregu larittc·~ t1f rl1f' rc."'a.cti<Jil co11t1 ol, (1 t1e to 
aerial" cl(•atl ])Ots, •· e:trt.' 11<..111-cxista11t. '[he reaction 
control is ' 'c·ry smc>ottl, l)rO\'i<1r-<l the }l.~f. to tl1<' 
detector \·al\·e is acljt1st.etl properly, an<l can he l'-·ft 
alone wl1<.: t1 ~t·arching <)vcr ~111nll ra11g<.:s of '\1'-avc­
lcngth. 1\ctt1ally. ar1 i11cr a~e in rea,ction i~ requir('d 
at bot11 ends of the tuning co11ll 1on,'er scale· ur1 <:acl1 
coil ; thi" n1ay· be sai<l to be due to the i11creasc i11 
tl1e losses <lf the ci rct1it d uc to tl1r- 'liigher f rr-q uc:-11c~,r 
ltsed at C)U<· en<l or tht~ seal<'. and tc1 a.n i11Crt·a ·t· i11 

tlie rat.10 of capa.cit:y to in(luetancc f)f th~ circuit 
at tl1t: otl1 'f c.·nrl. 111 tl1c Ct:r1 tre of tl1c scalcJ tl1c 
increase in 011t: CiJSc·. ;:u1c.l lilt.' cll'creaS<" in tl1e otht.:r 
\\'Ot1ld apf>t.:ar t<> ba Id 11c<.: cacti otl1er <>U t. 

As has bc·cn mentio·tlecJ t .. c1rliE·r. the c1etector c.irct1it 
cltosen 11<'lps cc.>11si<lcr<tl>l)' t<l 1uinin1i~c tl1t· effect.; 011 

h<>th slreogth ot o.,cilla t ir>n a11cl freq nt--nC}' of lhi~ 
circuit, \\~l1c11 tlie !re<1ucr1c)~ of tl1e grid circuit of 
the H.F. ,·al ,.e 1~ ,.a rit·cl. \ ·\hen the ta p1)1ngs on hotl1 
Cc>ils a.11d il1e setting of t11e aC'ria I C<lt1p li 11g c:cJ11<le11ser 
l1a.\.·e been iJ1~01)crl)1 adju~tc\cl, the fr<'qt1Pncy of tl1e 
tlctector circ\1it is pu lied hut a f()"' l111ndr1..·d c\·ct~~ 
''"l1e11 tl1e f r~q t1ency of tl1L H. r. ,-al ~·c grici cii-cttit 
passes acros ll1e freq1ic11c).r of t11c {011ncr circl1it. 
Further. tl1c strcngtl1 c)f c>sci1Jatit)l1 of the cl(•tc·ctor 

RATHER 
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• 
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is aL1nost indl•pen(lent of the frcqul'ncy o{ t11e I·I.14
". 

""alvc grid circuit, tltough a sligl1t pull of the 
oscillatio11 is r1oticed on th<:' lright.:r f rl'q\1cnc)" li111i ts 
of the se . 

A \Vord C<)ncern ing tlie tappi11gs on tlte coils \\•ill 
not be out of I>lace. ! 'or maxin1un1 strengtl1. th"' 
tap from tl1 • S.(;.. ' 'al\ c:- on to the detector circuit 
could "'l<:ll l)c clirect 011 to the plate turn. 'Ihis 
position, hC>\\rever, gi"·es tl>O tigh.t a cou1>ling f and 
tit<' t•1n i11g is 11ot tl1C'11 itl(lep~ndent of rhc 1-f. I~. 
\'e:tlve gricl circuit tuning. On rcduci11g the ta.1l1)ir1g 
t111t il it is abot1t ()Ue-tll.ircl of tl1c 'vay· along to,vartl~ 
tl1e grid e11cl, a negligiblt• re<luct1011 of strengtl1 i--; 
i1oticed, and is n)ore tl1an cornpensatcd for l>J' i11-

t:rcascli ease of cu11trol , <l furtl1er mc)Ve1t1e11t tc.1-

'''nrtls tlic grid cn<l r~s\tll:> i 11 a 111arl<ecl drop i11 

sig11(tl strc11gth. l~l1e tappi11g of the aerial 011 tl1c 
gricl coil of tl1c H.F. ,·al\rc i. kt~pt well <lO,\"ll to\varcl 
tl1c t:arthcd e11<.l of tl1c c0i I , l)et.-tcr rc~tt lts ll.et "\·e bC'r-Jt 
obtained by" keeping this tapping \\f 'll clo\' n, and 
itsing a la rger cot1pling capacity tha.11 by the use of 
a 11 igher ta1)1)ing an cl a s1nallL~r coup ling ra1)aci l }*. 

Tltl~ opti1l111n1 setti1'lg of the couplin~ co11denstr 
d~prnds to a cc.-rt~tin t·xll."11l on the le11gtb. of aerial 
it1 USC. 0 11 the h.igl1<>r frctll.LCllCY hand <>Ul}" a little 
ca 11n.cit)~ is r<:'(}ttired. 'vher<.:as 011. say, 7.,0()0 J-\:.('., 
the cor1(lcnst•r ca 11 be f\1 I l in, or even sh<>rt--circu itcc1. 

ln conclusi•)n, it ts J(·lt tl1at anv troul)le incurt( ... d 
• 

in tllC n1a king of this rctei"·<'r \\'1 ll l1e a.111 pl)r co111 

pl~n~'lt~d l>). tl1e perforrnance a11cl r<'Sttlts obtainecl. 
Lt is 11ot claim('CI tl1at 1t is l11e simpte-~t receiver that 
cclulcl be i11acle in tl1c c.:ircu1nstal1CC"s, but it is on(• 
that ca11 be relie<l t tp()Il t<> gi,rc sati~fa.ctory resultc; 
o\;er a v."iuc range of f rcq t1t11cics. ,a,rhicll \VOUl(l 111akc 

it one· that coul(l be apprt'Ciatecl by· c'\-·t·IJ- amat<..ur. 
bC' 11<.' a lra11::, n11tter or not. 
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SOME POINTS ON BROADCAST RECEIVER DESIGN 
B)" J) ... -. CoR1:-1ELD, D.L.C. (!Ions.) (C;5CD). 

rf hc purpC>~<.; Of th.is article is fl(>t t<> deal \\·itll 
an~" p ·c1iic t~·pe oI r ·ceivcr, but 1nerel1· to co11~id~r 
the n10 t i1111)ortant point to be ol>s ·r,rcd i1l the 
clc~ign C)f recei\·crs. 

l~y • t'.lroatlcast receiver~ " <>nc n1u~t not exclt1<le 
t. ht.ls<.· ft)r \tse on thr.· sl1orL '"a vc-lcngths, or to bt: 
llJ)·tu-clat · J1igl1-frequc:ncil·~. a· tl1erc is an appre­
ciable a111ot1nt <lf broadcast (•ntcrtai11111cnt to be 
rcct·i\· 1..l llO\\.·acla )~S 011 short: '" t\'\rc--lc11gtl1s, and t l1e 
~am l)fJ11ci1>l(·S a.1>ply. altl1c1ugl1 11c c leta.ils 111a)r 
<liff cr. 

In or(ler to c<>nsider d~ign. \\~ · 111u t cl 1 \'tde t 11c . . . 
Tl:!C 'l\-Cf 1nto SIX l)art'i, \'lZ. :-

(1 ) ; \ ·ri, I S) ..,tcin and a! oc1atctl t111lit1 1Y. 

'2) l ligl1-fre<1th.)ncy a.1npli.fi ·r. 
(3) Detector. 
( 4 ) L<;'A~-frec~ t1cnc: an1pli1ier. 
(5 I .c ,ud-$peakt•r. 
(6) J:>c>'\'t'r ~upply. 
It is 1>r<JpO:o;t,;·<l to co1nmc11cc '-\'ith p<lrt ( l), '"'l1icl1 

actually n1\1st be co11sic.lerc.;d in conju11t.lion 'viUl1 
parts (2) a.ncl (3) . 

Aerial System. 
'"fl1e Olll u1axi111 •· Th<· better tl1e acrinl t11c bl:'tter 

the rc~\11 c; ·• 1~ still \ 'et)· trut• e\· '"'11 i11 tl1c (]f'l.)'S <>f 
stages c>f ~.li-. HI ... \·a1,~cs, for tl1c better t11c aerial 
the IC'~~ 'al'.(''> r ·quirccl, and tl1c le s 111ush a11cl 
distortio11 1ntrocluccd, apart frt)ffi sa\·111g in co. t 
and si1111)lcr control. 1·11ere i~ i1otl1i110- for the 
av·crao" tvp · of rccei,•er to l1l·at t11c sta.nllard i11-., ., 

' 'ertccl I. l).~1.G. type aerial. a11<l a g<1c1d earth. 
\" oidJ if po:")~ible. 111ulti-''"ire aerial~, 1111lcs~ th 

total }t.;ngtl1 a''ailablc is ll'SS than al><>t1t 60 fl. 
Extra,,. lf~:s do 11ot pull tl1c:ir \-Vt.·1~ht; tl1e incrcase<l 
J><)'\\-t'r picl{ed tip ts <>ilsct by tl1c 111crea ·c.\cl capacit) 
~111(1 cc)nSt'qt1e11t lack of sclc·ctivity. sc.· aeria~l 
\vire oi ctntJ>lc cro::>s-scction, not i~:·ss tl1au 7 / ·029 .. . 
and SC\ cral s111all insulators in series ar · bett r 
than <>Ill' large 011e. 

ln c \Ll.\l'S \Vh "T ' t..•ti1cic11c)1 011 sl1c>rt \Va \'e length~ 
is ai111etl f(,r. tllc lcr1brth of the aerial n1ay \.Vtllt 
a.dvanta.g · be sr>111(·\vl1at. lt· : it \v1ll in1prove tilt 
signal str ·11gtl1 tc> 111ush ratio. 

_ -ext Il>f consicleration com ls part (2 and for 
·implicit)· it i~ ca. icr to con!>idcr parts (I) a11d t2) 
togctl1er. 

High-Frequency Amp lifter. 
Ln a rccei\ er \Vl1crt~ thC' n11n11nu111 <)f clistortion i~ 

requir ·cl, ancl a r~a<:>onably g<><)C} un5crce11{_)(l aerial 
ca11 be c·rcctctl, it 1~ 1)rt:fL·rablc frottl a qunl1ty point 
of vie,,~ to dispcn~c \.\rith II.I"'. amplilicat1<)n alto­
gat.ht.:r, u11ll·ss tl1c Sl·t i~ to b(' U~t;d for :)talion cl1a i11g 
.an<l 11ot 111usical ·nt ·rtainn1~11t. 

Gi' e11 a goo'l a<.:rial in n1ost district:;~ a. considcr­
abl "l nun1bt:r of l"o11 iuental stat1<>ns ca11 b( rccci,- tl 
.after clark:, a 11<l of s111ta\)le qltalil)" for 1110-v·i11g coil 
speaker re1>roduct1011, and tl1i~ sa.n1e ap1>lil!~ to the 
hort \\~a''<.:~, co11(l1tions bl!ing ~uitablc. '' i tl1out 

the use of 11.1·. an1pli fication ~111c n1ay argue that 
this C(Lunot be clo11 · i11 da}·ligl1t, but after all. 110\\" 

many people 11a,·c tl1e time or C\'\;n clc ~ ir<.~ to listen 
to b1 t)<tclca t tra nsn1issions fro1l1 a l>roa.tl duri11g 
tlaylig11t ; 111 the summer n10 ·t peoplL· lik • to get 
out ''"hilc it i::; ligl1l, ancl 111 ti1e ,,·in tcr it i~ (lark, 
so e\fcT)"thing is sati ·factor) ... 

IT Ii E LPS 

If it is tl1011rrl1t t11at tl1e aerial :,\·..;t n1 nla'f 11ot . -
gi\"C ~uffic1c11t \'C)lumc fro111 a. clista11t .. tatic>n, t11c11 
011e II.F. ,·al\c n1av be us~cl, but n1or) t11a11 01lc i!'> 
11ot all vise(l u n ll ~...., -co11ditio11s are cx.ce1>ticJ1la l. 

\ i\. l1:1te\rcr tile \Vavc-lr•1.~th, it is prL·ferable to use 
eitl1er loo~e ccJt1 1>l111~ l>l't\\.<"C'n thi.: aerial and grtd 
coil or aperi<Jtltc c.ou1>li11g , or at least ''1'ind tl1e 
ac.rial 11ortior1 <lf the c.;oi 1 O\"er thl grid porti<J11 
a11d llOt ta1) <ln the s, me \\·indir1~ Of conr~e. 
actt1allv tl1c ln.tt<'r iucl11ot.l CcJmcs 11nder the title 
0£ it.I) ~iiodic cc)l1pll11<1. Pur' loosc-cou1)lc<l aperiollic 
cou1>l i ng is real!}· 0111)· ~n tis factory· for tl1e sliort 
\Va\ es. wJ1crt· it 111a\· con. ist of c\·era.l tur11s () , 
\\·1r direct })el\\'e~n a ·rial nnd eartl1 abot1t 1 Or 2 
incite~ fron1 tl1c gricl coil. \\~hen loose~ coupli11fr i~ 
en1pltl)·ed f(>r t ]1c l<)ngcr ,,·a. VC'S it r11u l b tunc<l. 
preft.·rabls· 111 sucl1 a \\"f'.I )' tlia t tl1e L.( ratio i!; 11 igh : 
in ot)1('r \\"(>rd • 11 c a ~r11al 1 ,·ariahl(• t''o11<lcns "r. !;C:ty 
alJou t ·00()~i rufll. at the n1t1st. l)o not botlLcr to 
u ·e l .. i tz \"(;ire for ll 1 is coil ; tll.e aer1n.I losses ar(~ so 
large l11at ar1y saving in lo~s in lht:' coil \\'ill l)e 
negligible co111pnr •<l \Vitl1 the total. I11 tl1e ca~c 
of th~ gric.1 cotl I,iti \Vire.! is 1>rcferablc.~, ancl as rcga.rcls 
L , C ratio tl1t· sarne applies, a.uc.l tl1t: co11clcnser n1a) .. 
b 11tc.;reased tt1 .Cl005 n1fd. 111axin1u1n, so tbat 
ab(>Ut Clle sa,Olt \\·ave-lC'Il 1 t}l. range can be CO'' l:r<.:ll 
per 1)air of coil~. 

,fJ1e acl,·a11ta~ . of loo~· COltpling are: .. c1od 
~elccti,·it)" "·ith<Jll t tht: cutting off of ~id l>ar1d~ 
and c<>nse;q1u:11 t <listorti<111 of tl1c u PJ)l'r r ·gi:,tl r 
Of course, selccti,·1t\· can 111..· obtained by tl1e use of 
fin(:ly tu11~tl H. I ~. ~la.gcs, but side baud <:listortio11 
is bad, 1>articularl}" \~·ith tl1ose of tl1e 11 igl1 i11agn i r1 ~ 
cation t)1J(' u"u1g S.G. \·al,rcs. Th(l aerial tu11ing 
n1ay bt· \t~cd a.s CJ Vl>lu1nf• l'l>lttrc>I ,,·itho11t i11 rl)(lt1c1ng 
di:>t<)rlion. l.t J)Cr 111it~ a. 1nucl1 finer a~lju~t111en t t1f 

react1011 i11 s<.:t~ ll 1ng nu If. I: . \a.lve, ,,·itl1out 
backlash. [ .. ,L:->tl't•, tht• c:.a)il>ration of the grid cirt'U t 
tuning is al1110~ co11stan l ·~vhate,·er the aerial ; 
in t)th<.'r \vorcls. t ht: grid circuit con(let\scr ma)· \)t..: 

calibra.Led as a rougl1 ,,.a,:en1eter 'vitJ1c>u1: .. l.tl}~ 
seriou~ error if tl1c a\.:rtal i~ cl1angl"d or n1ocl111 tl 
at ally tam<.·. 

"i.l1e clt, ad\.· a11 tc.tgl" are : Extra tt1ning co 1 trol 
and sl1gl1t Tl'dt1ctio11 in r><>''·~r a,·ailable. llut if 
the cc>ils arc de ig1iecl corrt"Ctly it is sur1>risi11g lH.>\\" 
sn1all tlti rcclu<'t1011 111a1" be coinparc-<l \.\•it11 dir\.'<..t 
cot1pli11g. and t11 ca~es ,,·}1ere a.11 anoclc l)<~n<l cletet. tc>r 
i~ U')l:<l ''ritll. lc1osc-C'lllJ lc:(I gricl an<l a ·rial circt1 it 
of e11 a.11 incrl·a~ · nnd not clccrca e mav be obt.ai1led, 

• 

due to tile lc>\Vt!r (\am1>ing r>f the.· circuit. 
\ \ here it is 11 ·ccssar~" to ttse 11.l"'. an1plificatio1l, 

dut" t<J i1nsuit<tblc aerial conllit1011s. or grt·ater f(\11uc 

of et, it is l)ctter 11l1t to co11ceutrate on trying t ) 
get too 1nucl1 g<tin i>er sLq,g<..·, l>ut ratl1cr to use inure 
thau 011c stag(\ a11<l i1e\ er ttse more than 011c S.G • 
val\·c, otht.r,,·i" · 110\1tra.Iisi11g may bt• \'cry (iifficltlt 
ancl 'Ser ·cni11g ,,·ill n ·cd to l)l: '--t·ry t•lab<>ratc, a1)art 
frou1 tl1c st·rious si(le l>a11tl ili:stor io11 i ncurrcc.:L. 

For 011c II.I-4. ~t<'ge an clr Ii nary· H.F. ' "al\ e 
neutralisccl in t11" convL.1ltio11al m<Ln11 ·r i 1l1c l1l· ·t; 
for a 11igl1cr gain use a S. G. \"al,1e1 and f(>r t\\'O :stag 'S 

an ordinarv valve. and a. 5.(~. i · about the b(·~t 
co1nlJi11ation. 'l"llc lattLr co1ubiuation i:s tl1c n1o~t 
. ui tci b 1 • for 1>urtable ~<.:ts. If q ualit;>' of re prod uc-

YO U A N D u s . 
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t1on is essentia.1, do not attempt anytl1ing in tl1e 
Daturc of a super-hcterody-ne or a set 'vith a frame 
aerial of tht: portable t)--pe, ,\·l1crc limitation in 
sr>ace pre\ cnt tlle u "'e of most suitable c1rcuits aod 
cun1poncntc;. 

The best 1nctl1od <>f coupli11g II.17. 'Tal\>·es or H.1:.". 
'\"al\'C to <let~ctor is b)" an II.I•'. tran forn1<'r ba\ring 
tl1rcc ''indings pri1nar~1, s<: condaT)' ancl net1trali -
i11g, ancl, if Il·quirc<l, reaction. T1ine the primary 
winding a11d do not u5e a large step ltT> iu the ratio~ 
not rr1<1rc than 2 : 1, for all-rouod purp<>~es ; 1 : I 
is the nlost uitable, \)ui the ratio ma) l)C fixed l>)· 
considerations of t11e 1 r.t··. '"al, .. e \\·()rkiug in1pcdancc. 
Some form of screeui11g is ad\~isal>lc for 011l}r 011c 
'\"r1l\'t· ancl a 111cia.l panel is aln1o~t esseJ1lial. Do 11ot 
pla.cc.:.: any,~ coils cl<>se io t11t· u1i'>ua1 pant·l or scre(·n, 
particularly· i:f tl~e)r are of ln.rgc tl ian1et r : 1. he lea t. 
di tance atl.\isable i~ t11c dian1\.:tcr of tl1c~ C<>il. .~11 
,-~1rial)l ~ C<)tl{Lcn. l.,r~ ~I1011lcl be t:'<Lrthcd <Jn ()lle side. 
·1'J1c circuit ca.11 a ln10 t: al,vay \Jc acla.ptc<l to n11ikc 
tl1is po~->ibl , C',-C'n for a reaclio11 contit·nscr. I11 
cases '-' 11ere anode bend dct 'Ction is tJsed ancl no 
H.11'. \•al,~e, t11c con<lf•11ser 1 if c~rthe(I in tl1e us11al 
\Va)\ \\•ot1ltl ~ 11ort c1rc11it t11L' gri<L bias, b11t thi$ is 
o'·<:rcon1~ by t"arthi11g tl1e conue11scr, and not laking 
tl1t.; earth pr>tentia..1 encl of tl1e coil to the coudens!'r. 
but to t11c gricl bia~ batter)· a11cl sl11111 ti11g il1c bat tC'ry 
vtitl1 a co11de11ser of a11011t ·01 mid. or laruer. 111 

the case of r<·action a rnoclifte<l J Iartlt~y r1rcuit n1ay 
be. u~e<l. ,,·here- tbe fetd back curre11 l pct.: ·s<'s througl1 
the reactio11 '\Vtn£ling fir~t fron1 the· plate of lhe val;,.r(·, 
tht cond ~n~l'r being bet"r "t-n the low potential 
erld of the \vi11cling a 11<l cartl1 . 

Detector Arr.angements. 
ln consitl r.ations of (3) wt::. l1avc four a.lter11ativc 

means of rectifyi11a, ''iz. : (a) Crystal; (b) leaky 
grid ; (c) an<>clc ben<l ; (cl) diocle. 

(a) .. ~ crystal n1ay \)c l1secl fc>ll{.>\\·ing f-1.F. v~a.lv~s 
'vitl1 so111e st1ccess, but the a.dage '' Clt·ar as a cry-stal 
Rt•t '' is not strictl)' tru0, becau"'e a cryrstal follov.rcd 
b:;· a. L .l '. atnplifit.:r is nc)t satisfact<>ry frc>nt a qualit)7 

poi 11t of , ·iew, as j l LS aJ fl'\.t)s t. ai1 impossibility 1.o 
matct1 the t:.rystal in1pcdance \Vith a transforn1er 
J..')rimaryy \v in(ltng, for t11e ·v·c11T" goocl reason that 
eat;h, sensitive spot.. 011 tl1c cry!'tal has a different 
(•ffccti \'e resista11cc. .. \ crysta.l's ir\ser1siti,,.encss 
cc>mpared ,,,th a v·alve need not be con1me11ted 
UI)Oll . 

(b) Leaky grid.-Probably in tl1e average S('t the 
most useful for1n of rectification. lt is tlic n1ost 
sc.·11sitivc to 'veak sig.nals, ,-.·hicl1 is of great import­
ance in sets of the Ira.me aerial and portable types 
an<l generally for short wave sets. \\'ltere sensi­
ti,,.ity an<l fair quality is reqttirccl on the long waves, 
values of gJ.id coudcnscr frotn ·0002 ntfd. to ~ooos 
n1fcl. are satisfactory, aud grid leaks frotll. 0·5 
megohm to 2 megohn1s. For the sl1ort \Vaves a 
lower capacity and ltig11er resistance is advised, 
say ·0001 condenser and 5 n1cgohrn leak. 

If R.C. coupling is to be us~d after tl1e detector~ 
do not use too hlgh an anode resistance. not as 
high as if anode bend was ll~(;d, say, a.bout i or t 
the value used for anode bend, anc.l us<' a valve 
(->f 111oderately low in1pedance and a positive bias 
on tl1c grid leak. \\'1th a tra.nsforn1er after the 
val"·e use one with a l1igh primary impc(la.nce and 
an inductance not less than 50 henries if good 
<1uality is desired. 

(c) AJtode Be11d. - -For real quali~ ... it is th<· 11est 
type one can use, if carefully adjusted ; that is to 
say, H.T. and grid bias. 'l'l1e rcst1lis as regards 
sensitivity ar<.: not far l>ellind ''grid leak," rlltC to 
tl1c lo,ver clamping oI tl1e detector 011 the cirCltit and 
co1isequent better selectivity ancl l1igl1er rl·sona.nt 
peak of the grid coil or l--1.I•. tra11sfor111cr secondaL)· . 

~\ val:\'e of fairly" l1igh gai11 and in1pc(lance sl1ould 
be used, an R.C. typ '", a.nci bi<isccl frc)n1 1 ·0 to 4·5 
,,oil'>. <1t\pe11di11g 011 t11e ll.T . vc)ll<i.ge. It is not 
a<l\·isable to llSC any transfc>rmcr after a11 anode 
bt>nd detector, btt t alv:ays 1~ .r. coupli11g. 1'hc lJest 
values of com pon"--11ts for a, r1..i.ra.gc u:--c are : .\n1 lde 
r esistance, 250,0()0 ol1111s; co11<lens(•r, ·01 to ·015 
m .fd. ; ancl grid leLU<, 1 to 3 111egol1rnc;- that is, 'vit11 
a. val,,e of about 30-40,00 ohn1s i111peda11cc and 
l\1. of 30- 40. 

{d) Diode. 111is type of det,·ctor df'p~11tlc; .. or 
its ''"Orking on ll~ing tilt.' "\~a.l,rc as a pure rectifier 
in t l1e same ,,-a)" a.1:; one use~ a. \ral,·c f<>r rectif)-ing 
.~.C. pO\\ier for H.T. lt. is '\·t:rv i1l<fl1cicnl·, being 
V<•ry litll(j better t11a.n a crystal» bLt t 1:; cit pd.blc oi 
prodt1cing very fine qt1ality, tb.ougl1 it is crcnerally 
\tnsuitable for ordinan" \t$.C'. Of course I reaction 
ca1i-uol be llSt. .. d witl1 it, ,,·l1icll ruakt.-s it usel~:ss for 
<liste:tnt rcccptio11 11nless a considcral)le a1llOl111l of 
H. L". an1plificatio11 i~ 11scd l'cfore it. ~·ith con~c~iucn 
sid(.; l)ancl cli tortion. ...rl1is nullifies its i mpto\·e1nc:n t 
in qtt,il1ty ovt:r an anod1..• bc11,1 detector. con ec1uen L1~t 
its <>nly r eal ap1)licn.tion i~ for reception Iro1 n a. 
J.>ow 'Ifttl local stalio11. 

.:\11 1 Yt)C'S of <letection n1ust be f ollo\,·ecl ,,.i t11 a 
shuntn1g condc11scr acro:-:;s the inpt1t to L.F. ampl1 
ficr. ·r1, is sl1oulcl 11ot be too large- a condcn.ser. 
else th<" l1igl1 not'~ will su(fer, or too strlall. or the 
dctect<>r \vill be ineflicient antl reaction difficult ; 
a suitabl~ value is bet,vei..~n ·0002 and ·0005 mfd., 
<lepe11dinn- on the L.l~'. amplifier input impe(lance ; 
that is to sa)', u~c aboul ~00025 infd. for R.C. 
a111pliiicr .. '\\ith anode r<~sistanccs as n1entiont!<l in 
paragra1>h 3c, ancl ''#itl1 transforn1ers use a higher 
value ; if the trai.1sforn1er in1pedance happens io 
be very l<)W, as i11 a clleap transfc>rn1er, say, about 
10-20 henries, up to ·00 l mfd. n1ay be al\ atl\·a.n­
tage. 

The Low .. Frequency Amplifier. 
(4) J-1.F. amplifLer can be dit'"ided iuto t1'1r<'c parts : 

(a) initial stage, including plate circuit of detector 
va.lve· ; (b} it1tcrmccliate ~tagc or stages ; anc.l (CJ 
output stage. 

(a) The initial $tage should be dcsigued carefully, 
as· no (.\xtra care: in subscc111e-nt stages 'vill cur<; 
distortio11 introd11ced tl1<>:r~,. \\11erc ,. r possible it 
should be of R.C. t.ypc, 1.Tansiorn1ers being OJU}p used 
if gain is a princi1)c.t.l consicleration, as in a portablt.: 
sei. ·1-h~ ,·aJues given in the paragrapl:t 3c arc 
suitable. 'fl\e -,.,•alve should be of medium im­
pedance and Ia.irl)- lugh gain, say, abo,1t 20 30.000 
ol1msi ancl a. 1:f. <Jf 20- -30. (b) 'fl1e interntt·diatc; 
stage, of course, includes thi.~ valve, ar1ci suitable 
anode resistance is about four times tlie in'\ pectance 
of the valve---that is to say, 80- 100,000 c.>hrns 
lt is essential not to skimp t11c H.T. 011 this valve : 
keep it as lligh a.s possible, and at least 120 150 
volts, preferably more, as the ,..-alvc '\\ill onl)r actually 
rccei"ro a. quarter of the H.1'. volts available. The::: 
above prcsu mt.!S the intermediate stage is to be 
R.C. coupled to the output stage. lf a tra11s!ormer: 
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i~ t<> be u~ecl a ~c>111l·,,·11a t lo\vt.!r i r11pE:dancc val\·e 
nla.y be us\,;:d \\'it h. ad,·a1tta&<·. a}·, abc>ut 1<>,c)()O ol1.n1s. 
!ollo\ve<l b~~ " tra.11~for111<·r \>f about 4 : l ratio atlll 
it1dt1ctat1Ge clllout 25 50 l1t--nril·.:; .\ tra1l~for111cr 
''ill give a so111C\\'l1at zr<·atcr gai11. llt1t i1ot so n1ucl1 
n1or1'" .l-Y i~ l)opu1:irly in1agi11t~, and the lt.C:. ''°:11 
ai\·t a inucl1 l>ttter c),·cr all re. p1l11se, particuL-irl,· 
iu t:l1c ba "' r ~gistcr. -

(t' The output ~tag(,! re q ti ires careful cn11sitlt>ra­
lic)Tl in order to a,~oic..l <.listortio11 a.tl<L o\ Prl(>aclic1g. 
Dtctlin . ..-.1 ftrs ...,,.i l\ the 0 ricl circt1it, :t 111a'\" follo~,. 
eitltcr R.C. C<'Hlpling or lran~forn1c:r Ir t.h.; fr>r111 .. r . ~ 

~1 artd «''Ortde11st..·r ma~ .. l1t• aboltl 0· 1 111fd. or l1igl1..:r. 
ttp to l mfd. i::, qttite. sari:sfn.ctory f<>llo\\fJnrl'; a ,,.al,•c. .. 
<•f ll1l~ cla r11cntione<l in (b , . ·1·h<.~ grid f~al<: n1av 
b" fro1t1 ·25 l11c·gol11u to 100.000 olun~. clcJ) "ndi11g 
t t11 the ~i~t· t)f tlic gr.it.I '"'Otl<len~t:r. T n tllc latt( r 
C<.t"ie, of c.<>ttr~c. t11e usual conr1ectio11~ art· tt~eu, 
except in tl1e (a~t.· of ,,·11 ·re t11e outy)\lt stage con~i!'ts 
of t11ore than <)n~ val \~(J in parallel. .. fl1eo botl"l ju 
t ic R.C. or tra.1"Bform(~r case i l i~ n(l '-·tsa.ble to 
t.t111tlcct a r sistance of a i,, )Ut 1.000 ol1nts, or 111ore 

if req uire<l. in series to tl1~ gricl of each ~/al \·e to 
pr('·<:t~nt the \'al\'(1 S oscillating al liigh frequenc, .. 
usually abo,~e n.11dil>le li1n1~ bet\\'ec.n themr l\rc·s~ 
Thi~ i often , ho,vn by on\: ,·al\'e runni11g 1nuch 
ltl 1t·t·r t11tJn the otlter or fai11i1g 1011g befc>r· tl1c 
other <.)r ott\t. r:;. 

So fcLr pu~l1-pull lt<is 11ot been (lealt \\'i t11, l)\t t 
tl1i" i~ in effect the sa.01c· a'-' tv.-o 'fal,·cs in parall<.'l, 
a ntl gi "·es precisely tl1c sa1ne Otl tput le,:el f (Jr the 
~an1c inpur lt~\·t:l, and 1\ot ntore (>utpt1t, as is con1-
~tl()nly suppost:cl. Tl1e <)nl)r act\·antage of 1>usl1-pull 
•~ tlte fact thaJt a smaJlt.'r or less expt•nsi\·e output 
tra n for111er can be ust.·cl. as tl1c 111a.g11etic circuit 
11L·cd only be la.r"e cn()t1gh to aCCl)111n1odat · the 
alt<"mating ct1rrent y)u l~c. the J >.C. con1poncr1t 
ll ..... ing balancetl out if tl1t> ,.a.lvc s cLre ma:tcl1ctl. 
Tl1i auva.nta.gc i:.; set ot \)y the fact tl1at tl1c i11put 
tra~forn1er is 1nore cxp~11si\·e, l)ut gcuerallv co!)t 
fer Cl>~t. I)USh-1Jull '\"tll aiv-.; better rL"SUlt.s. \\'here 
tl1t· c1 uali ly i~ ll('t rcq uirc<.l to he al111ost pt·rfcct. 
~i1tglc.: Olttpt1t, or parallel ,·al,'es. is the si1t1pll"St 
a11(l chc~lpest, itt tl1at a11 Jrdi11ary c>utpt1t rans­
forniur clr cht)kC 011 tpu t can be ll. t.•cl. Pusl1-1>ull 
onl\ ... core iro1n tl1e t•l1ray)t·r ot1tput transfilrn1er 
poi11t of vie:\,. in ca e. \\"llt..:r..: Jarg · , ,al,·es art· \t'-11.d 

in tlle outf)UL :,tagc, ~a)·~ 15-,vatt ':a.l' es a.t leas . 
.. ~ · regartls f>("L1tc1dc-t}'Pt ''al\ e. tlLc:ir cl'lief (lppli· 

cat1on is ir1 case.:$ ,,·here t"C<>1101111· in cost..:: aud Cllrrcnt 
con!Su tl l'ti«i.lTl art} l!SSt"11 tial. lt i:, i1ot a st11 t~l)le 
t)· c for a I~ rge outpt1 t ()r for sebi \\"here qua li Ly is 
~·" \·11tial. ·1·11ey \Vill ~i\t' a ,,~"n1tb.·rfnl stag~ g~.i.in 
1u ll1~ :)ame ,~·a~" as n S.G. J4 1.J'. val,·e, a11<l ''tll 
!)rOdttcc r st1l ~ for 011\.:' sta0 e equal in '\'"Olu111~ to 
t \ ro ordi11a11- ~ tagL~. 1-11c r1 u a Ii )" <Jf rt:procl uctio11 
i: 11c1 a...:; goo(l ~ !or or<lina1 ). po,,·t·r val,·c .• 111a.inl)· 
tluc t<J the fact tl1at it~ ot1tp1,;t in10C'(lar1< c 1"' t'X­

cccd•11rrl),,. liigll , 11ece~::.it<lting a 11i~h i11<lt1cta11ce 
cl1okc ot outpttl- tr-a.11~'or1\1er ,:\,)\\' a 1igh i11tlLtct­
a11c ou pt t transforn1..:r is ctifti";ult ro builcl. 111 

Or<lt r ll<)t rn ~at.11ra.tt .. clue- t 1 > tl1 · allOdC:' c;urrt:11t. and 
ha\.· a lo \,. ~t:lf-capac i1· ,,·indi1l J'. ''"hicl1 \''<)t1ld 
other\vi~e c~t11sc .. : 11iglt-11u l • lt>s . I >cl~s: of,· tl1c IJ~~!;t 
rncthcld C•f ut1lisi11~ ti1eir f1utput is to ;15 a 11iah 
rc·s.i!.-it-. nee n1tl\·111g coil t'\·p · lot1cl S[lC'akt·r, 011 \\·}1o:>c 

·Ct.'lil is dvs1tt11ed for a P ·11tode. 

Loud-Speakers. 
(5) I.oud.-~?eakers a.re cJ f il1rce 

. 
i11rt111 

-
ho:n, cone (t>a la11ce<l ar1nat11rt' or reecl). an fl n10,;ing 
coil. 

Tl1e horn t ~·1>e~ ;i r.-. not a(l \,·t"('d, unles 011e 11as 
spact! to l1oust: a l1on1 of lengtl1 at leasi l.:> It .. 
~ 11csc ho1n~ can be oblai11ccl of expo11e11tial t)rpe, 
i.e .. cur\ .. c of horcn i logarill11nic in shapet fol<lecl i11lc) 
a ~11ap .. that is 11ot unrc~'io11able in :izc. ·rhe result~ 
'"·ith a horn 0£ O\'Cr I~ f . 1011g can be "\.'( ·ry fine : 
tll.ose 'vitl1 l ·ngth al1out 20 ft. are at least c.:qual to 
a lUO\.' i11g roil t}·!}C. 'l ht1 mo\·en1ent for cl riving th(;~ 
<liap1,ra.11r11 sh.ot: ld lJe prL'f ·ral> y of tltc l>ala11ccc­
armatu re 1..)1)e. 

_Cone t~1 [>c arc gen ·rall)· \·(··r~ .. go()d. ~.\'/'Oicl a11)" 

''r1tl1. a s1n<.Lll rnO\'~n1 ·t1 l, or il1ose 11sing a 111oclificd 
carp1-ccc. If the rcell-type clrivt' l1as a f,1irly large 
ruo,·ement_. tl1~ rc:gults n1a.)" bi.:: c1t1it~ go0tl ancl tl1e 
011tpttt ia1rJ~ .. large \vithout di tortio11 or rattle. 
Tlte bc~t type is tl1t~ l>~ lanct. d ar111aturc· 111ovet1J.e11t 
,v}1ich 'v1ll gi,·c large \"1)Jun1C! \v'itl1olt L <lh;tortion: 
l\Tost cont.;-t)·pe lou<l-i;pcakt"rs require a step-<lo·'\-\'11 
<)~tput transforn1c:r. or an out1lut cl1oke ta.ppccl to 
a1,·e step-d0\\·11, as t11cir resistatlcc 1s abot1t $()0 
ohms a11<L in1pedauce at midclle speecl1 frt'que11c}· 
a bout 5,0<lO ol1n1s. 
~ 1\1ot1i11g Coil T_ip .-1'his type gives by far tl1r· 

J1nest rt~\tlts~ a.11d a. colo al \"Olt1111e "v'itl1out. 
<~istort ion. J t is pre.: fer able t<> llSe a. fairly strong 
.fielcl, sa}'"• at lea t 10 ,,-att" ir1 tlie \V1ncli11g. 'l'l1e 
pt .. rn1a1lCrlt magnet lj'pe are c1uitc- s~t.ti~!actory 111 
cases \,\·11...-re econo111 ~.. iii c urrt•11 t is es..~ential, but 
work l.Jc~t. if a Sinall 1uag11eti~ing wi11cli11g is us d, 
as '\"ell to a~->1st the 1nagncts. ~):, about 3 watts. 

(;c11crally· spt:akit1g, the l<)\\'·-resistanct· lllO\~ir1.g 
coil typt· is tl1e best. as it rna~/ be usc·d at a11v 
(lista11ce I r<>n'l tl1l11 a1l1plifier if the tra11sformer is 
in the- an11)l'fi.t•r, and tr is 111or T(Jbl1st. "l"'he 11igl1-
resistanc • t yl)C ._ ut er in 0111t.· C3. cs fro1t1 bum-out 
or niccha11ical discharge i1\ t.lte \Vi11clings after a. \Vl1ilc. 
, \.ith a. l11gll-rt'sista11ce ty})l' c.1.l\va.y~ use a. cl1ok 
ot1tput circuit or tran ·fortt1er, other"\vise if tll.e Cl>il 
happe11s tc> r11b on tl1e pot it n1ay beco111e alive a.t 
H.T. volts, ,,-1th ut11-1lea.sa11t re 'l.tlts if t:lle p<>t i: 
touched. 

\Vi tl1 all types of loud speaker cit11<·r ari output 
transformer or clloli:e outpt1t i~ aJ \'isa blc. ~r11 .. 
rt''l1lt ar bettc>r, <t11d the ''"iU(li11gs (>f tl1c speakt:·r 
aT • likcl)r to last 1011gc.:r, 

Power Supply. 
(6) (a) [or f_.1.'. tl1~ gc11eral tl1i11g is an ().Ccur11ulator, 

but _\.C. f'ilau1e11t 11~ating is quite sa.tisfn.ctorv 
'' tt~ 1n<.lirectl)·-l~eat(.·<J ,·al\tes or th<>~e SJ) 'Ciall~­
dc igr1e<l. })ut tt i~ nf>t a(l \i e<l for ortlir1a1 ,. ' ra l''<..1 

uule::,s tltt""Y are large l)O\\·er .... ·al\ es co11sttming at 
lvn,_t 1 amrH::re or ll\Ore. (~f'll~rally· ~pealrit1g, D.C. 
111a.1.uh are 11<>t a .succes!"i for filan1v11t hc:at111g~ unlc. s, 
aga111, ,-al\: cs \V1th l1t:a ,.)_ c11rrl~n t cons11mI>tion a.rt. 
u:; ... d. aill.1 i11 an~.,. l''a n1oott1i11g cl1oltc·s r11t1sl lJt· 
l>f()\~i<lc:tl a11d suit:~.1l>le con(lt·1i. .. er of tilt~ cl ·ctr~)· 
lycic t.y-pt:. l(ecti tlecl ~\.C. ll)' 111c<1ns ot <1 '' ntf·tal '' 
·t!clui~t is no as g'Jt>cl as ltsir1•r ~ttitc1ble \'al\rt;. on 
rtl'' _\.C. 

ll,) H:I·. j best of ;1Jl suripl iccl frc•nl EI .'f. ac.cutl\tt ­
l att"lrs. hut Illa ins c-li n1 i t1ator:=; 11ta v lJi.: 11sc·d 'vitl1 
e11 ti~e !;tic~' ~ 1 f ,,.e ll de~i -r1 tL'll. ·1n clloos i11g a 11 

«..·l1rn111ator <lo 110L t1 · · ()ll, t >•l :-.111all i1l Cfl.J>acit\·. 
ltcither rr ·t Otlt Ull ·}~e large !->lZt• in ()Ut})Ut, as th.:,, 
:tr· 11otor.rn1 ... for tll.~ir llall r ·•~11l:'lt;on. i.o., \.'Olta6·'-= 
Jl()L LUl '-;t,1 1t1. \\'th l(l3Cl. ·rl\l!,~ c~ tl~t.'S <li~tOl tic)p 

if ~111.:• ~L1l<)c tlting COll(le11sc r~ arc J1l)t a<l1.:t tl<ltt. tn 

(C o11t in1ft,ll on page. l)2.) 
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Our le-acting n6 :\1~('. sla.tio11 (that ()J1ClUJlg should 
cover all m<:n1l>t'r of Grc\up 7.\ and do (l\.\~ay with 
pC'r"on alit1c.':;) 11as been i1xing a COJ)}>t:1 hall 0 11 l1i 
at·1ial a11<.l is annoy«·cl. ' r,\·o s111all bo\·s ar<.> said to 
hav·<· 11(l.ilt(l l1im. asking if• l1t· \\-c)Ul<ln .. i n1ind abo11t 
fix111~ up tl1c otl1<·r t\,·o Jlt)'" a11d con1e clo,~;n. as 
motltC't \V~"i '\\raiting to bring- tl1c inat1glc in. •> 

'l'o g€·t to bt1si11css, '' !\Jr. l~la11k ,, b(l~ promisecl 
at1 lri"l1 sl1illel.ctgl1 of guara11t('l."fl J)t:<ligr<:e at1cl useii1l 
for <111clJir1g_ (Jl<.Jl of all ~01 ts. Th<~ Ql~ P people 
st'ctn tt> be in ~realest lle<..<l Jf a11 i11strum~nt sucl1 
as this and \\"C arc makin~ it a cltall~ngc [iifnir. all 
C.13. groups <>1i !1~1.., \\~01 k lJcinrr c.~Iigib l · t<> euler 
for tl 1 e co111p~ti tion. 'T'l1c cit•, d l~l '~(:- ~l J)Ol1 '\\·il l be 
h(•lcl l>)' the \\'it1ni.I1g grou1) up to Dt.·c(•111ber 3 1 of 
eacl1_ year, h11t n1a~1 11ot be used to ir1capac1tatc 
possible cl1allct1ac1·"· "rl1 ... :-'\:\Varel \\ i11 l>e n1a(lc to 
tl1c gr<)np s lt0\'1i11g proof of l>cst ~i..x CJSO's (rea.1 
one·~. not reports) '' ith ~ix cli11erc~11t. cou11 t.rie~, 
CO\'cring th(.; greatest t (ltC\ l 1111 lc·age ,,·ith guaran tl·cd 
inp11t l11:-i,in1u111 of 3 ,,a,tt::;. :F"'or tl1i" \.rear t11c 
perjod from 24.()0 c~.~1.T. Oil _\\1gust 31 "'to 24.0() 
G~~I.~1·. 011 D(•c(\n1bt~r 31 ''ill be taken fc1r tl1e fir~t 
a'var(l. ... B. 1na11ager's clccisio11 \\·ill be fi11al 011 
a.11 poi1ltS. ln acl<I it ion, I ~uggt·"' t . llppl\ring to tl1c 
''\ in11ing (1.C. a rubber st()n1p su1tablt.: for ll orr tl1c 
grottJ>'s carcls : •· Cl1a111pio 1 J l'{T) Ciroup t>f Grca t 
13ritaiu, 1929.~' or. son1c:tlli11g to t11at c tic ~t if tl1e 
m~n1bcrs want it. 

Just a ,,~ord )l<'r{' a<lclrc·~sec.l to all statio1ts. (;i,·e 
the' lO\\" i)o,ver rn<'n a cl1~nce to get o·~:.-r. 1 11<>pl~ 
t11ert· \\·ill be goo<l com1) titio11 l)e(\\.t't·n tl1cn1 for 
the F~lank troph)" (nc>. 1\Tr. Etlitor, tl1at i$ the 1l01)l 

de ,g1terri: oI tl1e dorlor) C:LllCl ar•pt'al to otl1cr · t<ltio11~ 
to make t l1in~ as c·a.sy as possible.. . Ol1r friends of 
the ,\-J~ pL•rsuasio11 J1a\•t: ))t ' l'n telli.J1g u~ ho\\' t11is 
ma~~ l)e done. 

, , .c c_a!1 clo ''it.11 n1orc_()R.P grou1)s to make tl1e 
con1pct1t1011 kccncri. an<l ll1 ca~e ,·ou arr:- nil thinkina 
t!l~~ 3 \\rat ts is a l1optlcssly lo'v input, c;2\-\~, lh.~ 
(7.c. ()f GrOUJ) SB, l1as JUS.t got I~4, ·rs, in a (>SO 
\Vitl1 \"I\.. Inpul exactl~,. 5 ,,·atts ! ... 

28 ~I.C. i:s s ii ll verv qui ·t-thc pro1ll1ets ,,-J1c> 
foreca::.t tb1s fa1lii1g oJI (l11rino tl1t· ~un11ner l1a,·e 
s~orcd a l>ull. l had a sl·rit•s of cables from 'V6X.\~), 
a"ki11g uB to lis c-11 for ru~ sigr1a1, on J fl 16 ms. o\·cr 
S<"\'L'Xal clays 'fl1is statio11 is <lt 1'aloalto, Califorrlia., 
a11cl in the spri11g \\"as nsi11u· ~l'\'l•ral Jtilo,vatls. _\s 
no11c of au r 28 ~l.('. statio11 · ''ere ablt: to 11ick up l1is 
signals on t11(1 1)r,·sPnt 1c. t$ it looks ratl1 r hopclc. s 
for tl1e art1att; 11r~ . Pcrl1aJ.1 · by the time this gets 
printctl tlle _ticlc ,,-ill 11d\'e t\trn.<:cl [ h<Jpc..· to 
nrr:tnge a serlcs of 2-t 110\.tr trans1nission tt·sts latc·r 
in tl1e yC'ar ancl gi \·e good notice tu listeners i11 

otlll'f countries. 
I 11 pa <>ing, G5\" L hopes to be in I-011<.lon for 

Convt•nt1011, thot1gh it i. 11ot q utte c~rtain at the ti111c 
of \vriting. So if a11y~o11e 11as a brick or t\\ o to 
t11r<l"'p 1hcre \Viti prol)al1ly be an oppo1tunitv the·n. 

'l'hcre is some little trot1blc no'' and then in 
~e.rs\1;ldin~ stat.io11s to ~vr1tc- infurn1all_ \Vl1eu they 
JO Ill up \\'Jt~ a C. B. gro~11); lt 011ly . 111<:ans 3: post­
carcl and gives 1ne dcfin1t<.:ly tl1e 1nfor.m.atiot1 of 

9R .\ a11d the grclu11 tl1e}' \\·isl1 to ,,·ork \Vitl1 1'.llea ·e, 
1f y_ou_ have not {lone . o. get it o\-t•r 110,•.r. ~lR .\ 
aga tn 1s :-Portl1 j St. Colu n1b "\ l i11<)r, ('or11''"'"alJ. 

(',rou p rt·ports are gi,·en b<:'IO\\':. 
28 !\I.(... GROL' PS. 

(;> 011p 1 R.--c;. . G5S \ ~ 11t)\a; lla.~ "( ~ J{S25t> i 11 

hi gr<>lll)· Tl1c latter ha ~ h1."'cn on recei\·~·r ctr let 
and log~ local ~ignal~ but no J)X. (~5l~l· l1as a 
CC et goi11g but has so111e trouble in g<:tti11~ cry tal 
to \vork unless I 11~ is f)rf"' iott~ly l1ca tc·cl. l t tl1en 
gi"\" s a .. blue glc>,, ... \\·itl1 2 ''-ra t~. '\r1,·011e el~e 
noticed tl1 is? <.J."SY fincls a P . .t\I. l I-II~: good a:l 
<lc:tcct?r aucl 11c,,\- 45C<·ms SHltsfi<:<cl ''"ith 111::; gt"rtT. 
\ \ 3 ... 4\>;J> 11as Le~11 \ 'lsiling l1in1 rlftcr cal1i11g 011 (;6L~L 
a11d c;5 \ ·L. ~o l)X. ha· l>cen hearcl. G6l.1L ·s 
return in,. t:o tl1 • group ,,.-c,rk. l~5.:-IL and Bf<S136 
do not. r(lport. 

Grni1p IC. t;.c. C~6\.J=> l1as ltept n. succcss!u 
sl{c·ct '"'·itl1 G6\\ 'X ror four St111l.lay~ out of fi\·-i.'. f)rl 

tht• Suncla)- t11at <..~<1\\X <licl not rece1,·e t11c· signal~. 
BRS25(). \vl10 j5 focat<'<l a f ttrtl1er l5 m1 I ·s a.\\'a\" j11 

tl1(• ~c tuo clirection, fou11(l tl1~m 01~. ~\s l)oth of 
the~~ statio11s 11a\rc receive(! t l1e 1~nal. cn1 other 
occasi<.>ns it s~'\~111s tl1c.~t a curi<)l.l" h>c..al skip cfr «ct i~ 
in\'<>l\.·ecl. (;51-1\. l1as not 11ea.rd anr.,.011\", but l1a.;' 
pcrfcctc<I a S.G. recei'"<.'r ·· as easy to -COJ\Lrcll and as 
fast to scarcl1 as lt is 14 "i\I.C. rccC'J\·c·r.' ..:~ncl th · 
R.1.:. ·ta.ge tloes an1plify ! \\-L \VOuld 11kv t<1 llear 
lt101·1.· aliout this. <_;6v\·i' .. s 01)t .. rators arc give-n all 
prai~c.: l>y G.C. !or porsc\·era11ce an(l, naturally, 
r(~st1lt <ts sho,~;n b\r tl11...·ir ((' ~i )11als. c.;oc>cl 1'Ca1 
report 1 fron1 a n1axin1l1n1 cli~tnncc for th~ seasc)n 
ha'--t"' be 'n co111ing along. ()n recei,·cr. E.-\l\i, 
G6HI>. an cl tl1e skecl "t\•1th (~6\~ P. G6l ~ ] has a ni 1 
report but is rcl)uil(ling. Ile a ks for do1)e ou ,·e1 y 
sJ1ort aerials to be u~ed 'v-ith a mc)\1-ablc rorlc·ctc>r. 
( \ \.rite to UJ{5255.-G5\ rL.) (~6\ P hnf. }Julie<} in 
(""f l \ \ .. s harmo11ic (\·erifit:d) 1~3 ' RB e\'(lv . 'ltnda\1 
Re thinks this is a remarkable feat at i>rcsciit. 
Other co1nn1<·rcials" 11ar1nonics ha\:t! <1.lso been 
ltear<l. Busy clearing up his not<~ \\1 ith s11ccc~s. 

Grot<P ID.- 11 cxcc·1)t G.C. l~l 7C ar · tl~-a~y. but 
hopt: to get goi11g (l uriug tI-ie pr<.'S<'nt 111011tl1. · 

Groz1p IE.- ( , .c·. <.;201) ha nothing to report. 
l l c \V(lS 011 for }1(-Lrt of \\'6~ \ (2 tests bt1t. 11kc the 
re ·t of ti~. l1eard. nothing. <;st·B and T~ J-<S72 a.I ·o 
seud nil reports. 

(;roi<p lF.- (;.c.·. 2('X i~ ti1niug l1J) ''·ith Joc~l 
statio11- 110\v tl1at l•e i~ scltl~")<l cl<>\v11 iii 11c\\ (>1{ \ 
(~5\\ l( is 01t l1<>lt<lay. GGI-IP l1as bet'n t)n dliring 
Sunclay i11ornings ancl most afternoc>n". He ,~ra5 
callC'd on July 23 at 11.35 G-.:\i.'"f. b,, a ratt1er \Vt>ak 

statio11. <i.e. v. 1th some cl1i rp. \ \-i II tl1is station 
plea c drop a carcl to (;6l:i f' :, G6\\.\l get~ 11is. 
sig11a ls each '\\·cl·k. BRS25 log~c<l c)ulv l~6\\'X on 
l..ttl1. r> .. ~ . OCX is preparing for ]us DlO''(:' io Ja, .. a, 
and is ta.king sonic t1igh-p<>'ver gear 011 L "'·ith hi111. 
Skeels are being arrangecl \vi tl1 the grt)up :\v}1er1 
Pl,. l CX starts \\"Ork. 

GJ'o11.p 4.\.-G.C. 2A ·11 forec.a t of'' l)est tin1es · 
is g i ' "e11 bel()\,. :-~ 

BULLETI N ADVERTISERS ARE YO U R HELPERS. 
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~u tralasia 

~. _\merica 

7 :\-1.C. 14 ~I.C. 
. . . 20·4tl (abt) 21 ·()()~22·00 

\ .. Cl)" Scarce. ()5·()() (17 ·00 
. . . 2 I ·00-07~00 I 8·0<>-02·00 

. . . 22·00 abt. 
\"v scare<..· . 

\\"est oa~t 
02·ll0 

18·0(•-02·()0 

. . \f rica . . . F<}. at 2()·30 1 i ·30-2L•·0() 
~ortl1 .\ fr1ca ,. . . _ \11 v tir11e 

" 
j . 

~s1a • . . . . . 19·-15- \ · I 6·00-21 ·00 

al>t 
dee 

G;·o?t_/' 5,.\. (3550 I~C'. I·"a<ling) (~. . (~61 \' 
l1a °' bee11 laid u1). l>ut pro1ni. cs further r J)<)rt. \\'l1c·11 

data is collectec1. 
c·rol1.p 7.~\. - (,56 ~t . t· . \V'\)fk}. 'J he rcrJ~~Jrt of(;.( ... 

l~2 [J '-r•s unt i111ely end is, 1 lltldt:r~ta 11d. · · gr a tl~,; 
exaggeratecl." 1·11t· 11P\\' poll' r1iissc·(l hin1 c·acl1 ti1ue 
it fc!ll. 1..-ike\\·i~c.:, ( ~;arn current in tlle cl1 triot to 
the effect tl1at c;20T ,,·as gcttinr.r in r--tricl{ to <>pt·11 
:t •• Ra<.lio Stores p

1 i>ro' t·s 11r1found cl. Tl1t• carri<:rs 
\;t;rf' tleli\-(•ring tl1l' Ptlrt~ for hi~ 11 ,\. transn1ittcr, 

tl1at's a 11. -\ C\trious tl1 '011· \vas set out in the I(~tt\:r 
<>fa,,- station : 'l' hat t1'1c frtique11c.}· of tl1e~l ig11als 
cl1ange~ CJfteL lea\·ing transn1itter. I le <1tl\·ncatcc1 
a rec<:i,·cr ,,·itlL a tuning ra ngc• of 7 cnl .. ,,:itl1 the 
no11lit1t1.J fr0quC'ncy n1orc· or lt! ~~ in C\:ntr • a5 CO\."<:ring 
tt1<.' i:a11ati<>n experit·nc ·J. l'h .. · tu11ing rar1ge \\"Ol1l<l 
tt1us be abo-t1t .8 i\1 .C. 

Gr<>11p Ce11trc tr2DT is pleased tu annon11t:.:L· the 
folJo,ving keds :-

E.r.F1-.c1·t\'E 5'.EPTJo:MBr R .\KD 0<-To.BER. 
56 l11L. 

GG'l'\'r. 
:\ ightl~· c.-ccpt \'-'"(~ek-

nds . . . . . . 2l)Q() to 20 I~ (; .~l ."[. 
13~1(> t(' l:l~iO (,..~1:1 . 
lt1<><) tc' 103l) (~.:\J "f. 
l 3llU t<) l 3~lll (~. ~l.1'. 
t 73o to 1800 <; .:\1.~r ~ 

.Sa tu r< lfl )'S . . . . . . 
:Sun<la}"~ ... 

G6.l)H. 
.. :·u 11tla y!' -. . .•• l<HJO to 1<>15 c;.,1:J~. 

131~ tel 133() (;.i\I.T. 
I 70() t<.> l 715 G .l\1. r. 

(,. \bo\'C times ()f C~6Dl-I to be acl\·ancecl <>nc 11ol1r 
up<Jn cc~~atio11 of n. "';'l'.J 

(;61{.X. 
!'ati.t rel a \·5 ... 
'uncta)r$ 

• • • 

• • • 

••• 

. . . l 50l) tc:> 15:iO (;. ~r .'I'. 

. . . t>9()0 to 0915 c;.!\i.T. 
l l(JO to I !:ill c;.i\Jf .rl'. 
1 400 to 14 1 ~ (;.:\I .'l'. 

. . . 211 t) to 2120 c.;. >I .1 . X 1n ttg 
2 1 ClO to 2110 C~ \l.-1·. } 
212() to 2I3<J c~.\I.'r. Rx. 

Occnsionally . .. 0745 to 0800 (; . .JI.l". 
(;6f~T<. <JRf~ n1akiT1g special \"ar. Co11<lc·n~ers 

~lllll l101Jes soou to lie actjve. 
2.\ . .\....\ [. QI<T t111til October ()\\'1ng bu5incs" 

( >H.\l. -(~2D1' co1npl(·tc-cl <LltC'ralions to Rx and l1as 
tor\\-ardcd abo,r<· skt:tls. t<> .. ~ .• .\.R.R.I ... and .I<.lt.L. 
ancl l1opes for the best. 

TillS98 joir1s the C~rottp an<l is n10!-;t \velcc>n1e ; 
tl\c>ughf he- \ \Ta 011 5 n1. unti l (]IiH-111eter "a~ 
calil)ratecl ,.v-J1eu lte found l1c \.vLi.· cJn 3n1. l-11 f 

Groztp 8 .. \.- (t)RP) (~5R\ 11as l1~en loo1'1ng after 
t11e group '\.vl1ilst (;...c. G2ZX ,,~as laid up. 1-lis fir~t 
11ote is that E\"ER"\.. S"f.\ 1'10~ 1{£1:>0.R,.l'S. 
1~·.13. -(;5\-L.) Erratic cot1cliltt)n l1av·e 1Jt.~e11 

at~11eralL)r YlOticca ble. ;2Z,);' has g<)t back to l1is 
k~y. G~R\t a~k-s me t<) «i\·e h1~ tl1cor\· of " f;:ar 
it1ertia .. a .. op1)0SC'Cl to tllt' ' 1 etl1cr i~crtia ., of 
C~2Z); note(l in last 111011th"" notes. 

The pl)·int thC'y arc· argui11g O\·cr is \Vl1)1 a ()Rl) 
s1gna t n1H y· be rf'cei \"('d as lou(llit as one from a. 
higl~er-po\•;~red sta tiorl. c;5Rv $a}"S · '' Supp(>sing 
station .. \._input 20 '''ttt . \V{>rl<s ·tati<)n B. inpttt 
I wa ~t.· l11sta11ce l)e \\"cci:i t11C' stations ancl general 
cc)nd1t1ons c:r .. of C?11r e, 1?-cnt1cal. ·1-he:y tirtd t11 y 
~re lJoth R~ 1ntc-n i~y· . :\o,,-, tl1eorcticall)t n.ssun1-
1ng that each tat1on 11c .. s rl' er<Lgt• eftic-ie11cv. J~ 's 
l wa lt. \\;11 impress a certai11 \"c>llag(' fln tt1"e gri<I 
of .t\ 's rl~tc1...to1 va}:\!t::: a.ncl this \roltagc \Viii pa. s 
tl1rc>ugh the L.F. staae tc, 1J)horie:. 'Ihc .an1e 
prc><:{·ss \\•ill 11a1,pc-11 to \ ·s sig11'1 (l~ l1carcl in B's 
'phones. ..\s . 's PO'\'er l~ 2() t1111c~ that ,,f T~, it, jc; 

safe to assum<.~ tl1at--if R SUJ>plics a '\.-•oltagc C>f 
X. \.:olts tc> the grid. '>f tht" \letec t<)r- :\ \\·1 ll :-suppl)" 
2<).X \:l>lts. a1>prox1n1atcl~·- Tl1( re is llOL n111clt 
cloul>r il1at tl1e actttal st rengrl\ of .\ 's !;tguals is 
2() ti1nes that of H. 'l'hc l111111a11 ear, ho~ e\·er, cloes 
11<>t rc~r>n11d to \'t riou~ intensitie!-' of sonncl in tl1~ir 
correct pror•ortions ar1<l tl1us .\ ·~ sig11a Is 'vill ctf>J.>tar 
tT1e ~an1c os (or ' 'er)· little lottcler tl1a11) J.3\;. 'l'J1ere<tl 
<i<l'.ta11tag(' of Q f{<) i.c, tl1at it is n1orc.· rclial>ll· tl1at1 
]RP.' (l l1a\rt given tt1v <t.l)C)YC in full. 11nt 

p<'rso11a 11~' I clo11 · t agree tl1a t recci,)t ior1 conclitiotls at 
l)otl1 encl~ are <>fte11 ideL1tical. _ \l~o, the: \ cllta.ge­
c1lect of a 2Ct-\\'alt . igr1;_1l a ,... c<1m1)aTl'l1 \.\'Lth I \ r"' tt 
on rccei,~ing e:1t-rial is 11ot (I tl11nk) X20 ell all}"' 
d1 ta nee.. T~e l1u111(tn car i ... ge11era lly a<..CC'})teu a -
1.1nly re~lstcr111g sou11(l \Pa.riation of al>out 2() per 
cent. l'3t1t 11ere <.;5 l{.\- i"::t rleali11g \\·itl1 C<>rnpari~c1ns 
ot sou11cl \·alt1e t111d i1ot varia tio11~. l 1101)<~ lie \\1il 
point out n1y error,. 1 (12.Z~ has «l do11l>tf,1l QSO 
'vitl1 l1:\f8 I~ll{. l'ii" poir1t::. tor < 1 I~ P art· : - StctU.l v 
PDt"". T~fticic11tracltatur (l1e firi.cl::; ... 6

• I..:11d on lJertz ;, 
gc1rJd.) ('.all tlu.' otl1t~r i11a11, ncJt gi,·e encllc!:>s ~· tt:sts. ·• 
( '\.n(>tl1er cand ida tc for • \ 13, obi.:Jot1sl}r ) 2 \ L ·r is 
\vorking on skip \\·ith (;2z "\ ancl (;5 \Z. J~RS245 
Ql~'f till Septcn1ber. G5;\Z \\ritll 2 \.1.-atts on 7 111c. 
l1as l~t· 9R.\ 'near l.il)er1n.1 ,,·1tl1I<-4.a1{9 froru a. l.> 
<l.r1d f i\f, O.I'\. .• $\[ a11<l C]' to 11i~ creclit. On 14 Ille. 

lit· "~orkt:cl tl_\l '3Xl... G5R\·, ,,,ll1 one ~olitdry 
'vatt, <.)11 7 111c.s •• 11as <1so "-itlt 011 {1~5). oz f 1{4). 
T)4Q\r atJlano,er (R.7), On QI<.O, \.iz, 2 ,,·atts,. 
S~l (R6). l"O (K6) and H.\l;" (1{3). ()1t 4 \Vatt.-> 
fro111 old «2R. \, \\·:;Ji:'\ t- &<-'ported 11ls ('C :iig11a Is. _ \ 
series of t(l .. ts for en(I of \ugust \\ .. ill tfl kt~ tlle f<)rn1 
of c;ich stRtton i11 gr<>up calli11g \·arious countries 
at prearrangecl tin1cs. 

Groztp RB ( >l~P). Th:-s ig a. new grot1p of }<)i.v· 
po''*er c11 t hU!-il~ ts unclt'r (r.C. (r2\·\- St~ition~. tl<.l 

Clt·tai.ls are <IS fol}O'\V~ ~-(;6SO hn~ C(~ On 2! \\"cltt · .. 
(;?ijl• J1a \'\(Jrket.l nint' cc•untrie~ on fone \\Tith 4 to 
5 \vat~ .. l';2l{~f l1a ~ \Vrltts \)fl 7 1l1c. an(l l1<Jpes trJ 
get go111g on 1.f n1c. c;sr \l l1a a 1·'13 note an<'.L 
5 "\\f'atts. G20 .. ~ is \Vorking a L.' .5 i11 J lartlc·y on 
14 me., ~ke<l. ,,-i th. (;5 \J\J. < ~6 f{ \\. a.n(l \\" 1 \St•. 
t;.2\'V is on 7 an<l l 4 n1c • bu l BC1 ... QH:\1 li1nit!:> hi 
ti JllCS. 

GYr>LI p 9:\ (\ \·eather In\·e. tigatton) .--G .c. c;s ( l(} 
l1a.s 11is tra.r1sn1is~ir.)n sc.J1ednle 1n full \\·orking orclc~ 
e:1 ncl of 1·er$ c> f rt: ports are rt at:lting l1im. Pll·a e keep 
the scliccl ulc.: < •i trl!11s111i'-'~ion!S ~i,·en in August notes 
11a11dy and push it. acr<> s to atl)t hams like I),. t<.) listen 
for tl1c lc8ts. "[he A. R. I, .L. l1a "'e a lreacJy gi \·en 01tt 
full cletails througl1 tl1eir (J.B. stat1on:s. 

( Co1zti1z11ed o>z page 62. j 
2* 
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Low Power at G6CL. 
R\· J. CLARRICOATS (GGCT .. ) . 

• \ft<.·r a period of tl1ree )·cat · \\rork 011 lO\\" pov.Ter 
1t i~ co11siclt rL·d 1 h<Lt a fe'-'1' r; ·n1arks rc~arcli11g t11is 
l)·pc of tra11s1nis~io11 n1a~· J)ft)\"e of intc..·rest 1.<J son1e 
()four J3 l{S aTlll A.\ n1e1nbers wl10 n1a)· be 11c~1tati11g 
before dcc1<ling to apply for a ft1ll liccrtc~ 011 th :.i. 

score that trans111it ting is an ex pen. i\'l' l)t1si11c.:ss. 
During tl1e sumu1er of 1926 the fir:;t tra11'\1nitt r 

'\vas p11t int(J <)pc.;·a ti on. 'vorking ·.xl lu"'i'te \" on t11e 
old 45-metrc ba11d. 111 tl10 c da)·s ~he circt11t us 'c.l 
was a tuned ~rid ~ rrnn~ement. and the J1igh-t<'n~ion 
~uppl}T of I ~O ,·ol t ''as dcri,red fron1 -;n1all-ly1>e 
• · Evt•r-rcad)· " b~l t tc·rtc!-.1. 

\\"itl1 this cornbina tio11 ht.~ log book shO\\~s tl1at 
in bcvcn n101\1hs a to1al of 469 tat1c)n~ it1 1" l~uro­
pean co11n tri<JS ,,.l·re ,,·orltc..~l. Tl1c in J)ttt rlurir1g 
this periocl \l'ariccl fron1 5 to 0·2 ,,.a tt;", alttl, j ttdgi11g 
by the <lctC'lils gi,·cn b)-" tht> cJtl1<.·r stations, the 
signals \\"t•rc: apparentl)" sa ris!actory. The 1irsl 
a<.•rial llS<.·cl \\ras a half-'\\"a\~e aer1ol, 72 ft. long, 
.aJ111ost vcrt ica 1. ar1d badly scrcenctl, l>Ut tl1is \\ras 

later cha11gecl to a n,,~o-,,·ire S)"Stem ,,·ith a 70-ft. 
spa11 a11cl a 30-ft. Jcacl-i11. The aerial in botl1 cas )s 
'\va..c; co11nL·ctccl clirt'ctly" on to the plat· coil. J~xp<.'ri­
me11 ts ,,. ·re conductccl 011 aerials ,·aryin!:{ f ron1 30 
up to lOLJ Jt. 11ori~orital ... pan, ar1cl as far ~s could 11<.~ 
1uclgcd EurOJJ<'a11 ::;tations cot1ld l'e ,,·orkcd ,\·itl1 
·asc on any lcngtl1 of \VIre. Indoor at·rials of 

clifferent ~11a pc~ and l~ngtl1s ,\·ere tr1cd. and 
nun1crou:-. contacts tlJ' to 500 miles ,v·crc t 1ftt--cted, 
pro,1'.ing tc.> nly Jlersonal '"'atisfac.tion tl1at, pro,·id.ing 
the tra11s1nittc·r is oscillating \\·ell, sig11als 'vill be 
rac1L1ted fro111 an~- odd lengU1 of aerial. 

1·11c fir t ()X \V<l~ 'vorke-cl in January. 1927, \Vhen 
:Kijna, ::\°o\'gorocl (l 1 l-.\) end L.yr111, ,:\{a-s .• ~·.s .. \. 
{ "'{j l Bl\.E) \Vt f(• reacl1cd. 1'11e 1111)t1t tl1en \Vas 4·5 
"\\"atts. 111 t110:" cla~·~ Russian stations '''ere not so 
plentiful as 1tt 1929 l I! 

Tl1e )·c::tr 1 9~7 pa,s<:cl ,,~ith litl}t.; nc,,r '\'Ork 
accon1 plisl1 --cl. t•xct.·i)t th<L t i11 the lat tcr 111011ths 
nun1c-rc.,u<; cc111tacts , 1.ere 111aclc..· \\•ith our old friend 
liogg in Iceland. St~ ne'v c<1untrit\s \\rcre 'vorkc<l. 
and a otal of 7-0 tations co1n111t111icated ,,·itl1. 
:Wio~ l of t lie \vork '''as <lone 011 the t\\"O-\\: ire aerial 
ancl a 1-,vatt 1n1Jut. 

'J'l1e follo,,·i11g ~ir ·ar sa\v the beginning of DX at 
G6C L. Tile t"'xtraorclinaT)· pl riocl b<.;t \VCC"n I\:larcl1 
and .\ 1>ril, ,,·11e11 • nicric:ln ::,ta tio11s \\ c-rc recei' <:'!J 
C\1ery 111or11i11g bet \\' t . n ()5 . 00 and <J8 UU {.;. i\1.'"l'. at 
gren.t ~lTt'11gtl1. '\:a · :..ake1\ r-d,·antan-u of, autl duri11g 
tl1c 1<.'\\f \\ree }{g l1t:i \\«•en }farcl1 4 a11d .i\larcl1 29 tlO 
les · tha11 25 -\nl~rica11-Canacliar1 stati(llt \VCrc.~ 
worl< ~(l. ..j }\C JllJ)ll t cluri11g t}1is tiJllC \V~LS bet'\\-('L'll 

5 and 7 ,,.,1 tts, \[L·ri\i·ecl fro111 a sn1all 300-' <)lt 
accttnlttla;tor b;.LCf t·r\. Tl1e ''al\.·c u~c(l \\·as a. . 

"1.'t lcfu11k ·11 T~ ~. SO-!, «.ncl tater a11 J{.E. 134. ·r11esc 
valv ·s are ·xctllt:nt for lo,v-po,ver \vork:, a11d \Vl1en 
n1n a.t 20 t 25 m.a.. gi\"e a ,.cl)· cl<:an-cut 11otc..; 
fre f r(>Ill cl1 i r1>. 

'fhe flr:.t \\f t rk on thl" old 23-n1ctre bancl \.V"a~ 
b gurt i11 i\c:I )r, 1~28. a11d it is of int<.:rc..•st to recall 
tl1at 'vitllir1 fl\·c n1i11utl·s of G~.\.X assur111g me tl1at 
my signal. \\'Cf going OTlt, 1 \\'(lS iT\ tO\ICh \\"ith 
... {-1.J\S): i11 E '°''"X, Conr1., l .S. \., ,,·11crc I ,,.c. :-; 
reported 1~4. S .,, ral oth r \: .. a t r11 s al>Octrd 

r11erica11s \\'er· \\"ork.ed clt1ri11g· the ~u1un1 ·r. tl1c 
:in1>u t l>cing (:) ,, .. l t5 n1aximu1n. 

It shoulcl be notCll t11at the a.me acri;.il ,,~:ls ust·<i 
for botl1 45 anl:l 2:3. a11 arra11gern ·nt 'vl1icl1 is still in 
use. .Xo a~rial tuning devict:s \\~ere usccl, and. as 
has been pre\·io11-;ly n1e11t1or1ccl. tl1c aeriaJ \vas 
connected direct!) .. to tl1c y)lat~ coil. 

\\:1th tl1e (XC •ptio11 of l1'rencl1 ~Iorocro aT1(l 

Roumania, no ""''. co•111t rics ''·ere added cluri11 
1928, b11t a tota I of 5ll4 co11 tacts '\Vas nlad ·. 

One intere- ting j)Oi11t 11c1ted in 111)· log is \VOrth)' oi 
mention. During the e\rening of \t1gu=:it 4 (ju~ t 
after ino,-ing ~2 l{A) I dccicle<.l to tr~l a.ncl effl·ct a 
contact ''·ill1 \\Thate\·cr '\"as a,·ailablc. 1"l1c tran -
mitter '\\'a;;; aCC(>rclingly 11ookttl up to a piece ,)f 
bell \Vir 40 ft. long and run to a cloth('~ j)rop in 
the garcle11, the height being le s tl1an t1 ft. c.;\V'15C 
re:plied to in)· first call, and reported rne R..t \\·1th iLtt 

input of 0 .5 \''att. Scvt:ral n~\\" aerial systen1s 11a\'C 
been tried since that date, but the fi11at clecisior1 
v;a..i.; made rccer1 tly· \\'lien a 7.0-f t. s111gle ' '"'ire, 20 fl . 
high, ,,,.as erectc·cl. 

l\. q narter-\\"a Vt' aerial and q uarter-\\":t''"I..'" counter­
poise for 45 ntetrec; \\a:::. fot1nd to aiv·e good rcsu It.'. 
but t l1c- countcq1c>ise did not tiatl favour in otl1cr 
quarters of tt1c ·· CiL·l '' establislm1cnt. 

Tl1e year 1929 ha...; so far been mc1rc suc.ccssful 
than anticipd.tccl. 'fhc 14 L\l.C ba11d 11as be ·n u~cd 
almost cxclusivel\', a11d alr~atlv all co11tlne11ts ha."~e 

J -

been 'vorkt:d. During .. \J>ril .\u rralia \\'as '' ca1>-
Lurcd," a11d on tl1t· 22nd a remarkable co11tact \.\"itl1 
Yokohama '\'as 111.-c.de ''ritl1 an input of 4 . \Vatts. 
'l'hc input at tlic J apan0sc ~ncl \\'a. e\rcn le~s. 
being 3.8 \\·atts ! ~ly signals "ere reportc<l 1{6. 

Two fttrther \ " l{ stat.ions were \\70rked in :\lay, a rid 
on the 3rd of tl1at n1onth p)- 1 A\\. gave n1e tht• 
final continent for \\' .. \ .C. l~gypt and Tur1is l1ave 
also been \VOrkecl, bc.;;icles n1anv North r\ n1ericans. 

Fo1 tl1e past nine 1nontl1s a tuned plalc-tu11ed 
grid circuit 11~" be 'fl i11 use, and a (~lcartron CT 25X 
"~al\.e U"l'Cl a~ th· oscillator. "fhe pla · suppl)r 11a.-, 
been dcri,·e(l fron1 Pcrtrix batteries. S111ce J a11uar)'» 
1929, nc.·arl\t 300 statior1 ~ ha,·e been ''"°ork<·d a11d of 
the c o,rcr -150 l1a,ore 1X!e11 ~itt1ated n1or<.' than 1,000 
1nilc" frortl I .. ondon. 

For l~uropl'an \\~ork it is now definitely csta.blisl1ccl 
that sig11al-5 are louder 'vhen using 3 \\•a.tts tl1att 
7 'vatts 011 tl1e 14 l\l.C. band. 

Su1nmarisi11g tl1is rel orcl, it can b · ~afely stated 
that. for European ,._-orking 3 watts is suflici ~nt, 
and for OX an i11put of 7 to 10 watts need 110. ht· 
exceL•cletl. l'i'rl)IJ:t J>ast cxperi ·nee any- s.i11glc \Virt> 
aerial, and al111o~t any le11gtll, ''ill sulfa.cc up to 
500 1nilt$, but for DX a fnirly higl'l aerial ''rorking 
at half or full '' ci. ,.c . c--e1ns 1nost efficient. 

It 1s cunsiclcreLl acl '-'·isal>le to \\."Ork \\~itlt tl10 aerial 
as 11 a.r tl1t· plate end of tl1e coil as possible. l>u 
higher inilut sllf>uld not be preferred tt) a cJ:i.ar, 
cl1irpless i1otc. 

One tinal \\"Orel, tl1e receiver used is fun<lan1 "ntall\r -the . an1e a:s the fir ·t c\·~r tl -cl, a11d a two-,~<ll ,.e 
Reinartz c1111>lO)"ing ,-e(. c) "v·alv·es tl1re :y·ears' olcl. 
'1-hc only chattg ~i1LC\;; 1926 ha~ been the :;ub::sti t tl ti on 
of \~al~·e l)<.t:-e Ct)i!s tor those of n1ore orthodox 
design. 

lf thi~ sl1ort article n'e3 l)ut to sl10\\~ tl1at tl1cir 
is inltch still to l1e dlJtl~ '~{itl1 lo'v po\\"cr, sati..;factiou 
\\•i 11 11a \re b ~ll ol') taltlPd. 
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Station Description (ZS4M and ZS4E) 
13y ZS4)f (C. I-f. I-I ILL). 

[ ll'e ha<·t• ;111,clt pleasu'l'e. i1z pre:::1.11ti:r~ 11 llescription of tltc .r:.tnfio>1 .foi,1tl_v 01.r.ne:·cl t111tl opt."ral1<l 
b.v C. H. }[ill (ZS4.J1, e~r l:OB3l') and l · . E. F~ro;}t (ZS-!E, ex F0.-19_4).-EDITOR]. 

'flt(· tr;i 11c;111itting a11cl r~cci\:·i11g gear.~ Logethcr \\· i t11 
the {)0\\'f•r plant. are J1011scd in a si11gle roon1 specia.11)' 
built !or tllis pttrpose, due regard ha\ ing bec11 given 
to the neccsscLr~ facilities for aertal leacls i11. po\vcr 
t\t1ppl1·. a11cl ll1e l1ousing of t.11e ,·ariou 11igl1 a11(l lo\v 
tc>nsion acct1n1ula.tor"' and cl1arging a11cl rectif)'·ing 
apparati1s. ' f}1C initial po''"'CT for Sllppl:ri11g the 
plate~ a11cl filaments of the thrc{' transn1ittc:rs. as 
\Vell as f<)r charging tl1c n1any l1igh an<l lO\\. t<:11~io11 
accu111ulators supplying the se,·era l recei\.·ino t111its 
is deri \1e<l I ro111 tl1e to,,,1 suppl'\ oi 21 C) ,·ol ts Sf> 
cvcle .\ .(' .. and the sl1ack ha!'> l1Pc·n ~pt'ciall) \\"ire<l 
l'O as to facilitate the tapping of tl1e n1ain" at 
(liffcrcnt pointi::,. 

l ' l1e several aerials employee! for receptio11 ancl 
tra11sn1ission are --,lung fron1 a si11gl<' ,\·i1·c dra\'' n ta.ut 
betvv·een t\\'O steel masts approxi1nately 85 ft•et high 
and havi11g a separation of 120 feet. \1tl10,1gJ1 011e 

~eria l onl)r is tisecl for reception 0 11 tl1e cliffcrC"nt 
\\t'a,\"(.•-bands, each of the thrc<~ tTansn1itt<.:rs has its 
o\vn sc~pa.rate aerial (cletails of 'tl1cs(' \1: ill be givt•n 
later). ancl thc!'e have been arranged\\ itl1 a , ·ie'\\' to 
redt1cing to tl1e greatest possible extent tl1c co11pling 
})et\vec11 tl1t'n1. FurtllerrllOrc. cacl1 aerial is a c>parate 
cntitv. in tl1at it can bt' lo,:..·<.re<l or raise-cl at \vill, 

"' ancl that ea.ch ha-; its 0\\1U eartl1i11g arrangcn1ent. 
'l'l1er~ i:-. 110 q lll'Stion that certain losse~ <lo occur 
<luc tc> tl1c ot11er acljacent aerials. thl: steel masts 
ar1cl tl1c st~lYS ( Ll1C'SC' last n1<"'ntio11c<l art· ''ell broken 
llp '\\""l th insulators). l>ut it is felt tba t tl1i:.;; ts 11ot \·ery 
!'erious, an<l the r..~xccllent resttlts obtainccl ,,·ould 
st~l·m to b<.'ar this out. 

.. fhc abov-e \vi ll ~tlffice for a ge11era 1 dcscriptio11 of 
tlle c;tation as a \Vholc. ancl no"· v;ill follu,,· a ,·cnr 

~ 

brief clescript1c>n of Ll1e different trans111itting an<l 
r<•ceiving i1nit . 
Tha 7 M.C. Band: Transmitter Call Sign ZS4E (ex 

FOA9A). 
Tl1e tube i11 tlus case a '\l111lar(l '0-50(), is h\1ilt 

into a co11,•t·11 tio11al series f~c<l 1 • traudiou circuit. 
(It tl1a)· l)c 111t·11 tio11<·cl l1 erc tl1a t ma11v diflere11 t 
t~lpe<:i of c i rct1it hr.. ,-t.· l)ecn testecl. a 11cl. altl1ougJ1 ,,·itl1 
carciul a(l it1"tmcnt, no Ilarticula r circuit ,,·ould 
appear to J1a\'"C' an}- a<l,~antage a~ regards input a11d 
c>l1tp11t an(l tit· ratio oi 11e Ol1C' to th<.· other. )rt•t for 
t.:·a~c: 0 r acl j ustn1cnt a11d s t•ad inc s~ of \\a'(.' th c 
l.lt.ra\1<lion as preferr(·cl, a11tl t11is circt1it, t.he1efo1(", 
ha~ been a clo1)tecl throogl1out.) Tht· input ,.a ries 
~OI)le\\ l1al \\ itl1 th<' n1ains ':olta.ge. bt1t a11 a, .. crage 
1ig11re ·~ ronn<l aboul 750 'vatts. ·r11t· plate !'>11pply 
for tl1P lltbl' is o l)tainecl fron1 a 3(~()ll 0-3<)00 trans­
former a1ld rc:ctifica t io11 is e1rt cte<l by- mea11~ of t \\'O 
l >sra1n 5()()-\vatt \'al\·es. Tl:tc pttl$ating output frotn 
the -v t,,.o tubes is sl1t1nted by a t\\ro n1icrofaracl 

• 
hi~h. ,~ottagc co11c1enser. ancl tl1i5 is the onl}· sn1ootl1-
ing apparat11$ en1pl<.))rCd. t·1-11is a l5o a ppli(ls to the 
otlter tra11sr11it ccrs.) 1\0t\\"ithsla11cl1ng tl1t• ab~e11ce 
of t·laborate smootl1ing gear. rt•ports of 1'c a11d 'f9 
are recet\'ed 011 l1is ,,-a,·c. Tl1;s fact tal<er1 i11 con­
j11nction ,\-ith tl1c so1,1e'' l1a t rot1gh not · "rlticl1 is 
t btai11e<l 011 tl1e 20 l1ancl is indiC<Lti\'c of tl1e very 
con~idcral1ll' "ftect \Vl1icl1 tl1c t11ni11g c>f the lra11s-
111itter an(l ge11crfl 1 ~cljusllne1~t 11a 011 t11c 11ott; 
·1·11c son1C\\~l1at rougl1er note is prcferre(l for i)X 

\vorking. "fl1e iila111e11t ~t11)pJy for this tubt; is un-· 
rcctilie<l ~ \ .C .. obtairu:<l f1 or11 the town supply·-, ancl 
stcppccl (lO\.\r11 to tht• rc;q uirecl \TOltagc. 

The transn1itting aerial COJlsists of a single ,-<~rtical 
" 'i re (7-22) of a length cqt1ivalcnt to t1alf tl\e \\"Ork­
ing \\a\·e-lengtl1 and fed at a current noclc. 'l~l1e 
fcc<ler li11e j~ ()£ tl1c t'v111 , .. ~irl· ty"p<.~. slightl}" less ill 
lc11gtl1 tl1au 011c fourtll c>f the \VOrki11g \vavc. "l"hc 
t,,.o 1'-ircs ar .. ~eparatt:<l ap1)roxi111dtclv 8 ins., a.n<l 
t l1e f<'.'cd is serie5-tu11ed. _-\ \\.esto11 'l~hermo Cot1ple 
f0-5 amp~.) 1nstru111t'nt j 111,erted in each line 
in1n1ediatel'r after eacl1 <)f tl1e nv·o lJalancing cor1-
densers {tl1cs<."' read sliaJ1tly o\·er 3 an11)s. on normal 
pO\\"'er) , ai1cl by t}11s means the correct acljustment o[ 
the· aeria I a11<l fee<ier li11e ior correc-L cli"J)QSition of 
tl1e Cl1rrent loop~ an<l node~ is obtained. Experi­
ment 11as ~h0\\ 11 tl1at 'vl1ere care is take11 to main­
tain a current loop in t11c· ('cntre of the aerial coil 
(thus ba.la11cing tl1e f et dt~r correctly) t11P best 
rcst1lts are obtai1\e(l \\'l\e11 tl1e aerial js t'(1 ual lo 
exactly t11e iun(lan1e11tal lengrJ1 of the \\·ave. 
• .t\notl1er point '\\·l1icl1 n1ay. .. be of interc~t i~ t l1at tl1c 
feeder line is 110 1t1ore tl'1a11 a.bout tl1rec Cc t above tl1c 
grou11d. ancl this ha~ l)ccn iound by experi tncnt to 
giv(• thC' 111ost atisfactor~r rcc;\1 l ts. 

The recei,rcr ~111 plo~~s tl1e u::iual x11odificd 1~ eh1-
artz circ11it \\·itl1 t:l1e a<lclition of a stng<' of scrC:!e11ecl 

'-

grid l1igh irec111e11cy an11>li.fication. By incans of a. 
systc111 of plt1gs a 11(l jack-;, t11<" 111aximum of fot1r 
' 'al\-e5-, C}r tl1e ntinin1t.1m of t\VO, may })C used. 1'111s 
recei\·t·r has 1ts O\VU high and lo,,r tension supply 
and cl1arg-i11g a1)paratt1s . 
The 14 M.C. Band- Transmitter Call Sign ZS4M 

(ex FOB3V). 
The t11be i11 thi~ ta"e is ~ ~It1llard \ t() 250, built 

in tl1t' 11st1al t)'Pt' 5crit""" ft~c·cl l'"ltra11clio1l ci rc11it . 
The raterl i11put of 250 ,,·att~ tc> the tube is nc,·er 
cxc~c<l~cl, and t 11e 1101 n1e:1 l '"·orl(i11g inr>u t is appt oxi­
u1ait·ly 200 'vatt:-;. , ·aryi11g. 110'' e" er, slightly above 
and l)clo\v tl1i-:; fi~ure, \\"itl1 Jlt1<...tue1tions on the i11ai11s 

snppl}"'· 'rhe i1I2te suppl)r t"or tl1i~ tube is obt~i11(<l 
fro1n the sar11c sc1t1rc1; as tl1at ()f ZS4E. ancl tl1e 
sam~ filtC'r arta11gc111(\11t fst1ch a~ it i~} i, e n1plo)rC(l. 
.. \ systt·i11 of-;,, itchia1g i llSc<l i11 order lo di,-ert the 
l1igl1 tc1lsio11 s11 ppl\· to t11is tu 1Jc. a11<l sui lei.bl<> re­
sistances are t."l11plo~·t'tl tu <:ldjl1sl the input. 1"llc 
filan1C'11t supply· j.._, unrC' ·tifiecl _..\.C. , a11d a SCJ)ClTcLte 

transiorn1cr i~ i11 L' ircui t to obtn i11 tl1e re<J uirccl 
v·oltage an<l c11rre11t. l·:acl1 of tl1c tl1ree lra11sm1ttcrs 
lias its O\nt l{t.•'"· nr1<l rela\·s arr· 11s<'cl to isolate 1.l1<' 
opc.1rator from the pc>,,·vr ..,·111)ply. a11d furtl1er to itn­
prove tl1e efficie11cy of thl· transmitters as a ''rl1olc. 
Bv n1cans of s,,·itcl1t·s. atl\'" one of the threL ke}"S 

.. .I • 

may· l>e t~n1ployc•cl fc>r a11 y' 011c of t l1 • tra 11sn11 t tcrs 
at tl1<. ... ' ' ill of tl1e opcreltor or C>pcrators. In all the 
po,~:er leafh; to t11e tra11s111it tt·rs. as \Veil a$ to t11c 
leads r1111ni11g to the St.'' eral transmitting rcla. s, 
11jgl1 freq ue11c~· cllokes ar .. inserted lo isolate tl1e 
tra11s111it tcr ~11c·rgy a~ n1t1cl1 as pogsiblc. The trans­
mitting coils in this 1 ra11sn1ittt:r as v.1'eJ1 ~LS in ZS4E,. 
a rC' con~tr11ctc-cl <>f l1ea \-,· copper tu bi11g. and are 
self-SUJ)l-1orting. 1~h<' dia1i1cter of eacl1. coil iR 6 i11s .• 
ancl tl1e tt1rng are s1)aCf'fl approximately 011c a t1 ll 

one-hall diao1<.;tt·rs, or, at a i1y rate, sufficien t to 
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eli111juate at\\' chokir1a .. tf et on · !1 • tul1t·. S111<.1otl1 .. 
ontr<ll of 11 • filn.t11cn s of all tra11~111itting ,tnd 

rcctify·i11g lttl>c~ i obtai1lC''l l>~· 1t1La l of a ,.<lriable 
ta1>pc:rl resistn ncP. tl1ougl1 S\vitc hc•s ena !) le any c>ne 
<)f the transn1itter.· to be Lllt ot1t c)f t.irct1il a cl ·s1recl. 
In aclcliti<Jn tc> tl1is arra11g- ·ml'nt. eacl1 c'lf tl1~ tr1n. -
n11t er .... ha.., a ~<.'J)arf.l.te ,·arial>lc 11l<t111cn t rt .s1:,ta.11ce. 
antl l)y his lllt•a11-.; <Lny \'f1riat1t)T\ i11 the n1nins :-\llJ)l)l~· 
n1a\· IJ('; tountt.rart"(l. .. 

·1·11 · transn1itting ~ erial 1~ in n10!"\t rc!:'p cts si rnilar 
to that 11~ ~cl \\"itll ZS4J·: exc ·pt tl1at 1n this ca ·c 

{ 1) tl1e l't'isJ>l·l'ti,~c l ·ngtl1s of tl1 • a rial atul 1L·~d --r 
line ar a<lju tc<l tc) the opcratirt'' \V~t.\' -1 ·11~tl1 ; 

(2) tit · at·r1 ~ I i" cJp .. rated <Jn it~ fir~t l1~) rn1011i "' : (~~) 
ll1e a Pria I is 11nt \·er ical, l>u r i~ ~lt1r1 o at an a nglc oi 
45 '\·itl1 tl1c grot1r1cl ; an<l (41 n<l angl"'" is n1a.cJ .. b~· 
tl1 a rial '''i th th~· f · <l ·~ li11t.: a tl1c 11ni11t c)f co11-
r1cctirn1 ; t11at is to <t ,. , the f ct •(lcr is al o at an (l 11 r"lc 
of 4.- ,,~it ll ti l' t·arti1. a11cl hus i11 a straigltt li11 · 
\\ritl\ the < (rial a11tl in th<.· snJl\C 1-)lan . 1"hi:-; i~ 
111t·n1.it:>ll< fl r11l1 opo oi notl1in'' c-xcept in cle"cri1)tio11 
of the act11at ctc1·ial c1)1ph1)-t><\ 11crc 011 tl1(• 20 111 ·tre 
ba.11<.l. 

fhc tuning arra.11~t'n1e11tc; hl·r .. : arc sixnil<t.r tc) tl1c>sc 
en11Jl<>)~Ccl it\ he Lil. cot z.~4E. 'X 'pt tl1n.t \\'csto11 
a1nr11ctcr,!'\ (0 :~) a.r.t~ tlh ~d 111 tt·a.d ()f the larger 
iJl tr11111e11t 1n1 tltL' lt)'lgt"" \\·1.~:t. 1~l1c at·rial curreu t 
tluctua t ·. i11 t lie- nc-i "hb...,ur}H)Od >i 1 ~ ~lnlp~ .. at.cl 
, ·ari ·s. of cr>ur e, \\ ith th~ 111ain ~uppl~. 

·r111· rec(•ivt·r i~ ,.l'r'~ -.,jn1ilar t<J that useli 'vi tl1 
Z 41£. a sl.1g<: of l11gh tr~<1ue11cy ,1n1plifica.t1on lJ ·ing 
U~\!Cl. fol lO\\ t..{L b\" ll ,J ·t ·ctor and \\"() ~ au . c)f \. F. 
.n11111l ificatio11. J\ ~ 111 the ca · c>. tiiu rccc1\·c·r at 
ZS-IE. tllc t1Ull1lJ 'r r)f ,-a)\·c.:.;; in c1rcuit Illa\· be '\ ariccl .. 
at \vjll. ' f'h1 · rt·1..:~·iv1:r ha-.. It" ()\\0 11 .... l.'paratt· 1>la.te 
and tila111t:11t sll f)pl)", a11li 1)10,•i~1<n1 l1a~ lJe ~11 n1ade 

Some Points on Broadcast Receiver Design 
(Co1zt1J1 t<cd f ro11i page 57). 

size, ar1cl al <) c, uses back cott I)ling a111oncr the 
val,~es and n1otor boatiun-. 

l o nc>t ttsc a11 eli111 it1at<,r al all u1aless th.<. ~t~t i~ 
1>ro,·iclccl ,,.it 11 d ·-co111>lit1g rt-s1 .... ttlllC ~- i11 tl1e l J .'I'. 
leacl to cacl1 \.·al\'e exc pt the la~l 1·11 c r ~ist­
a11 "t'S n1a~r be about 2().0C 0 <)11u\~. ar1d cond<·11~ers 
do,\·n to earth fr<.)t11 th~1n of fro111 2- 4 n1fd .. the 
larg ·r the ll ·tt ·r. If a\·ailabl '", cl1okc coi ls are 
better tl1a11 rcsista.1lccs. a~ tl1e,~ <l<.> 110 <.lrop so 11111cl1 
FI.'1'. \ o lt a~c acr<)~s tlLe1n : fo 1~ t l1t· HF. a.n<l dt.·t ·ctor 
:=,ta0 ·c. oltl ir1ter 'al\'·e tra11sf<Jr1t1ers 1nakt• go<Jcl 
H.'1·. cl1<>kc..,. T)c-col1pling rest')lar1rrs :trc of 

.-id,·a11tag) al o {or accun1t1la.tt)r~ an are a.ln1o~t 
~~~c11tial fc)r clry- batter~r OJ)l·rat11.J11 . 

Tl1e i(leal, rrang<:nl<.."nt i~ a11 acc.t1n111la.tor ba.tlL'r 
for tl1e I 1.1· . ,1nll cletector tagc .. a11tl a11 ~li111ina.tor 
io~· tht .. f •. l~. ~11tl 1)0\,·er tt 17 ·:. -~ uit l.bl~ arrang~-
111c11t \\()Uld l1t• 8( , ·olts i11 accu111t1lat<>r· ancl 200 
~-o!t~ or up\\-,Lrd .... ir•1n1 tllL' t:lir1l.i11, tcJr. In clc.:sig11i11g 
a11 li111 inator ust. C<J1ldt:ns 'f8 nla<.le to stand t\\·1ce 
th .. f l .'l". ' oltage, as tl1e \·oltagc on 11r> l<l~1.cl is J ·4 
ti111es t l1c non1i11al. X e\·t•r aclJ u~t tl1tt ou t{)\Jt 
, -oitag(• of an eli r1 i11ator by rli n1111in.~ tile tilamf·nt of 
tl1e ' 'a l'<..: ; u"c a tapped tra.n~ftlr111er or a potc11tial 
di, .. i< il·r . If \'<ltt tlin1 tht.· , ·at, ·c tl1e e11)~~ i<)f\ \\ill l >e 
lo. t 1)er1r\a 11t•11 ti ~· . 

b}" tllC'an oi ~\vitches f<1r cl1<1rgin tltt::sc. 1\ s 111cn-
1or1c in t l1c g('n ral c.le~criptio11 of tJ1e statio11 i11 

a11 t:arlier p<)rt <)f tl1i articl ·, 01ily <J11c rcc-('i,·ir1~ 
ac·rial is tlslcl throt1gl1out, ~t11d it 111a}" l>e 111c11t1011ed. 
in J'a!)siug. that t1le a ·rial (tt.l~o ,-erlical) l>ear~ .i 

more or li... :''l lieii11i te r:::t ti<) to tJ1l· length of the ,,.a'.\-l'!-t 
rc:Lci\'(•tl. at1< l ~X]1l·r1111t• 11ts inrlicat <· that ~uc. h. i~ 
co11d11ci\·e tel 111axlllllllll ~tg11:il stre11gtl1. r 11i" 11\a)· 

i1ot al\\-~\-~ })c <1, l)tlt it \\-o ul<l st•e111 to l.> • a: r 'd.~011 .. 
abl · l\)"l>~Jtl1c-..i"\, an(l c~1)l'Ti111c11ts 11a\'c so far lllO:;t 

certai11l' bl)r11 · t11i~ ()ltt. 
~ 

The 28 M.C. Band : Transmitter Call Sign FOA9A. 
\ .l'T)' lit le ca11 })c· s<til~ jn rc0 <1rd to tl11"', ;1:> 111> 

dtfinit ·\\"Ork lltls ~tttta.ll\r ()C' ·11 clont l"'Hl tl1i~ \\ra\· J. 

l~ri ·rl~·. htl\\.l'\' ·r, th • tul)~' 1 a Pt1iliJ.)'-\ ~3 in a nlO(lt­
fit--cl st;-ric f cl l ·1tra uclicu1 c1rcui t. "111 ~ n<lrn1al in ... 
put i i11 11 · r •ai 'n c)f 100 ,\·atts> a 11d t 11 · Jlla t e 
SUf)J)l)· i ol,-a.irte l fro111 the :.; n1 ourcc a~ tl1cl .. t 'f 
ZS-11~ a 11cl 7S4)1 t>}. 111<.: · 1 1~ of S\\·i tcll ·s and suitabli...~ 
r(·s1~ta11Ct' . l'h · f1let111c.:·11t s111>1)l)· is.\.(' . cleri''ed fron. 
a ~Pparat t ran fo rn et. Tl1 > trct11. n itti11g a<·rial l' 
cl t·:-;lg11t'd f(>r <11)< ra.ti<) tl <>11 tl\c first l1<1r1110111 , an'l 
::>t1ch i n1crt·l\· <.:li1'Pl'tl l1t1 to t l1e aer·a1 coil, 11,) ea.rth 
or C<>Ut ·rj)l>l5l' l)eiJlO". u .... l•fl. \ <• t'}" little experin1 ·ntal 
'' <>1 k h<'" tJe ··11 llc-,11e c)n th•~ tra11s111 tt<:r as )'\: t. 
allt1 rlt> \:lllll~LCt::. 11 · \ l' b '"Il I JlC.tt!C'. 

'1·11 rec ·t\·cr is <1 lllC)clifit<l :cl111ell ()..\ · -2. a11 l , Iii c­

thL· tt\'O T ~cci,·e r.., l re, ·it>t1 ... 1~· n1e11t1on<.>j , l1a its O\\ 11 
i1 Lli,·iclual t>l~1t<: ttt1cl Jilan1cnt Slll)f)l~·. ;1ncl tl1 · ncct::="­
~· f). r ·ct 1h1 .. r a 111] ch rg ·1· fc,r kt:.·e1)it1 g th •se i 11 

con< li ior. 
·1·11t• \\-h(>le of tl1i" \\'orl\. inclucli r1a tl1 · 1>la11 t1f the 

11t1il<ling, '"·a: C\ltlC<' i,·e<l. cl "Sig11ccl and exccutecl 1)) . 
ZS-tl : tl1t· \\Prit r ZS-l\I) \)e111g. tc)\\~<''-·t·r, .. t tl!S •ft1l 
adju11ct f r the ca1 r-y 111g <lJld 11utting a \\'c1}- of t )t>l~. 

Contact Bureau 1'otes-(Co1-1t. f>'o11i pa~r 59). 
Groz!p 10.\ ( l 770 l{c '''orkl .-(~.C. (;6c)·1 tcJI 

llS that <>\\ i11g to 1 t~ forn1at1011 in the n11clst c>f tilt~ 
holi<l~,- st·· S<)tl axt<l tl1e fa "' t that. on1e n1cml)l,t s \v r 
rl.ot a '''arc 1 t h(ld bee11 of l<. .. 1all \." for111c(l i11 ti n1 .. t1. 

• 
reJJOl l tlt" ,grtHlp ha<; tJlll)"' a. COTllI)CJfat1\ tl}' fC\\' 

TCJJC..>rt. hi!.' 111ontli. (,~t-£\1 i~ ''orki11g 011 a c1t1ick 
cl1a 11"e o,·t r tra11sn1itt(·r Iron1 ~.().to ·1·.P.1'.( . . a11d 
'1l~n the r<·latio11 11('t,,·ce11 a "rial ct11 rcr1t a 11cl :;ignal 
s rength n.t a ·li tancl' an<1 fi11<1"> that .. t n1ini11tu111 
of f 1·2 an1r> . is n •ct· ·sa Y' for t> \'er ~~() mil ·s. He 
fi11(}:-; that ll l' <..'< n C<>,·c1 I .flll<l<>n 011 )vs~ than this 
hO\\f(.•\ er. ( 1 =iJ(_ doc•. 11ot ~ ·nd in a fu II repr)J t 
b1tl ~ \,~,,rki11g to J1Tl'\"l·11t int ·rfereucc to J'.\ 1.·~ <>11 

tl1e ,\·a,, ·c-le11gtl t ; ll1e~; 1)bject to hi · tr a11~1111tt ir1g 
a l tcr 1t1i<l1dght. I t ~e••nts ,·er\· 11nrcaso11ahl<· but 
~u1"g<> ts t<l tile(;(". an ;;1(lditiZJnal ltn ·of \\"<trl< for 
th " ~~roup. l~l{ 16! has lletn ))trs~· bttl fi11cls It>\\. 
~ta io11~ ancl tor> J11ucl1 < )!~ >. . His J)t ... r C<lnclit1011~ -for r ·c ·1 ti or ·t·111 t<) l)c ,,.1th bc1ron1<. ter abo11 t ~c.).~" 
ancl <luri11g rd111. 

"'l' hat fir1i 11 ·s llj) th<:' c;r(Jtlp report"> \\ 11icl1 lla\ \. 
reach<.; l 1.1e Ollt 1t 11.a' }) · •.Jf i11tt:rc!'>t Lo 111c.:nt1ou 
tl1at ('.1-3. ha~ 110\\• ~()() i tt:•trtbc:r: t)Il its bool\:s. \\.ill 
a11~ <) tlt('~e 111 ·111 l>er~ ,,·he> 1intl that tlteyr f>(>S ·il}l)' 
11a,~ tu '' tit a fll\\' da) !'> fl1 <t l"L'f>l~· to a l<·tter <-.r 
~on1i.:tl1 111() c,f t11t.· "iOrt pll·a...;L' f)ear t11c abo,·c· fi0 ttre 
in 111111<1 ~ But \\'C can al \\' <l ) :; fi11tl 10<l111 a11<l 
tin1e for one 111ore n1cn1lHJr. 
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How to Supply Your Short-Wave Receiver with 
Power from the A.C. Mains. 

T~)' l~Of,F \\~IG.\_ "D D4 • .\.I:~\ (D.E0065). 

\\' e <lo 11ot l1e. it.ate i<l build au ~\.. C. power supplv 
for t>tlr tra11~·111ittcr (l..,e it 5 wat.L~ or 5 k il<..>\\"a l t$) , 
})11t " 11·ely ft~\v 11a \ ·c t houg:J-.t c>f n1ak ing t l1ci r sl1ort­
' ''(1 \·t rccci'\·cr a 111ain:; su11plicxl one~ I 11ad nt~,·L· r 
11earcl <>f a11 an1ateur \\f'l10 llad stLC<-e.;;afully ~t1pp l ic<l 
l11s sl1ort-\\'a \ ·t· recc-i\'t!r \ \"i tl1 bl>tl\ l .... T. an,el H.~r. 
fronl t l1e .. ~.c: . niaLnh, a t hi11.f{ ' "l1ic l1 is gc11cral l\· 
reaa1«led as i1111Jo j\) lt· . • 

~I y rcc~i\-<.'r i~ a 1929 t :Jlt~ \Vitf1 a sere cned gricl 
'\ O.l~·t., au(.L l l1a\ e c>ft ·u l)t·~·r1 t rou11h·d b)' a :sreacly 
tall1r1g olf C>f the I l .T. \\·]1ich IlOt (>Jt)y 1.Ip~{:t t l1c 
cal1l rati<:n1 o( th t· rccei,·er but ca.u:sC'd bad 110, vl, 
rattling a.nrl o t l1cr u11\~:elC<Jt11c t1oiscs . Tht fila111ent 
1) tru1;; ~\"~~not ut fa til t a.11d :\Vas k ·1)t \\. ·ll cl1arg-1..·(l 
l)j' a trickle cl1c.tr(Tc:·r. I ftr:;t <leci.clt>-cl t<) rl·p la~c 
the H.~l'. c:lr)r ba.ttery~ \\'I h ar. eliminatc)f , altd 
ol)t""inccl scHne cl1okt_:,, conden~er::;, rt·!'iista ucc s, i."L 
tran~Jort11er aLltl a rect ifier o f the l1ial1Iv· e, ·acuate<l 
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Cl a11d C11 - .L mfct. Cb -dou blc chok ( l 0 1 I )nri("5 
at 40 n 1<k-.). 
at 15 r11.a.;;.; ] - f { • 1rics 

c, - S rnld. 
C1 au<i C, - ' rufl i. \ ' - full \Va\' f • r<'...O litier, l{(~N 

I ii >$ 
<. ~ o 1nfd. l' , t •J f'. - <.l,000 oh111s. 
( ' l O C ~ - :! Htl( I. l',) - 3,000 

·~ l - 1 1nfd. p -~.0( 0 .. 

Lyp (Tclcfu11l\:on) . I b ui lt a; p0\':tr Sltppl~~ '\"it l1 a 
tl1rt'·c st age Jilter, <1n(l t lte " ·l1ol a.r rangetn<:n t. 
tho igh \.·et)" 11a~t-,,·i re , ,,.,,rkc-J. si1ryJrisi11gl:}r "'"~ll. 

:<. >111}: a ~tigl1t h11n1 coulcl l)c 11carcl i11 t l1c 11e(:t.d-
1)l1on(· , b ttt t1ot of t~e t)·-pt' lt~ua.11)7 ol>tai rtL•cl 
f r<J1n badly fil terecl l:l .. \.C.-. l t d i<l i1ot ~poil t 11c 
tone of a11y note. arid i{ a cf}-stul -cuntroll~cl statio11 
\\'~ts rccciv·c:d i t soundecl perfect 1'9. P b.one , also. 
\V-a'> rcct. i" cd well and t l1c reac t ior1 contro l ''"a" 
sil ... ·nt . 1:ou k;no" tbat bacll)· fi ltcre<l [{ .. \. <.-:. 0 11 t h i.; 
J>la ft• 0 11 a 11 <JSCill~ t illg' dct cCt<>T v a l\•e in a fi.C . 
receiver \\rill result in t errific rat.tli11g a t t l1c point 
v."hcre the rccciv~r goes in to osc1l lat.io11. 1:or­
tt1natel)·, nothing o f this ~ort. occurred a ncl I "'·as 
i1leascd ,,·ilh nl)T succt•<; . 

\, I 

..... 

' 
t 
I/ 

F:xpcr in1t:11t · \Vere co11ductcd with a ' 'ie,,· to 
cu tting ot1 t t he sl1gl1t 11u m n t)ticecL, bttt no a 1nour1t 
of filte r \\"Ottl<l t-'l imina.te i t completPly. ..\s a 
rc~ult of these ex1)cti1nents I lit·cidct.l to build 
m)~ p(1\V'~r suppl)· accor(li11gly to il1e <liagran1 
sho, vr1 in 1 ~·ig . 1. l"'l1c trau$for111er 1" has a split 
pri 111a.~ .. ; botl1 halves may l)<.' used in parallt•l for 
I 10 \'<>lt 01<.Lins or in serie~ for 220 volt mains. 
Tltrcc sccontla.ry~ ''""i11dinf!s supply tl1c H :1.. . (600 
, ·olts C'l'ntre-tappe{l ) ancl tile· l~.~F . (2.5 ' 'Ol ts c~r1 t1·c­
ta1>p ell} fc) r l lie tclc · unkcn i u ll-wa.ve rectifier ar1cl 
fi11a ll\· 4 v olts for incl1rcct.l'\' -hcate<l cat l1<Xl e val\·c·s. . ~ 

T he 300 volt \.\'i n<l 1 n g~ arc· sltu nt erl 11y C1 a 11d C2 
t o c11t o u t rad.ic) frec1 ue11cy that m a)' occn.si<>nall)' 
be gcn~ratt:d b)" i.l1e rectifier Yal'\·e . ~r·11e fi lt(.;r 
consisL'i of a dot1ble choke, Ch, an<l tl1rce con­
< l\.'ll e1 $, C3, c, ~=tnd C5. A. ll these parts are con­
ta.ine(l 1n a s ina.11 iron bt)X \'ttl1ich i:-i kept abott t 4 ft. 

1 • "''j -+ P1l .... ""' -: m 11J ' - ' • S' -r -~ p • c ,,,, +_ vc / 
'1.~~~ -
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~ Cl/ ' ~ ... ,.:.:I + 
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> • 
P+'. • 

c.10 
• .I +_ 

' ) ~ ,:.) . , • -4 - ) c9 • ) - PS'~ ~ ... I +_ 
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J C. 8+ ~ 

p1,~ 
> 
~ . ' ,' j 

~ > ,, ~ ' 'U 
• ~ C:? • ~ • • ..._ ,, -• -Fi~ 1 

• 

·r-tra11~folill{'r " irh 4 " ''l t c:.cc.on<lary, c ntrc t.ipped. 
l•'ll-Full \Ya\ t: Tant-allun-L • d Tt:'L tifier. 
< -TJrv • lect rolvtii.; conde11~t·r, :!.500 nitds., 10 \·ttlt~. 

• 

. .. .. . 
Chi and Ch;-L rtri,;c. • tr· • ap Chok(.:.~ ; i lf t' 1ne& at . I a r11p;.; 

1 li•·ur}· .;Lt 1~ 3n1p'!).; I ohu1~. 
l~ -\bout :!O o1an1 ... 
\ ' \ 'ol trnt: tcr. 

){o.J ,.: :"\r' r >\\ •t~b vu tlle 1an in ~ u11ll.;~ th1Ar"' t .i lo:id het\vec n 
+ and - tf"ruduats . 

a,,..,·ay from tl1c rece1 \·er. F ro111 tl1e tl· rrnioals 
mn rked + a 11d. - ~"'o Ilexil)le lcatb br iI1g tltc 
'\ t~Jl-filtcrtd R . \ .C. to the potentia l d ivider, ,,·l1ich 
consists of six "\vi r. ·-,vound poten t iomet ers {1)1 to 
l-")61, tl1e sli<lers of each being con11ectcd to a tcr­
n1i11a l a11<l \'"ell b r i<lgeti t o com m ou n cgc1 t iv'<' h~· 
a conclenscr o! t~\·O 111..f<ls. It is pussiblt'. rl1f"r t> Core, 
to obt ai11 a ny 11.T . for t he receivc.."'"r front zero UJ) 

to about 400 v~o1t~. 'l'he , -alucs u:ecl a rc gi, ·<:'n 
b~h)\\t F ig. 1. 

l l a \-ing i'lOl, -cd t he problc1n of replacing t l1e H . T . 
batter}"' '"-ith a iuains u n it , l tack led ll1<.: subject 
o f l L1c 1 ... 1·. sup1>J)~. for I ,,.as a nxious t o pro\-rc tha~ a 
sl1o r t-\va v't.• rect iver v.rl1ollv fc(l frorn _\,C. m a ins 
''ras not a 11 in11)c>ssibilit)'. ·so I connected togt•tl1er 

ADVER T ISEMENTS ARE ALWAYS I TERESTJNG, RE.~D TrlEl\rI : 
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m,· full-''"a\'• tllntalum I"lCtiii "'r . t"\\'f) 1 - I CTlTV • 
chokt.:s (for 1.3 a1111) . , ,,·ith air gap~} , an lt:c-
tf{Jl\·tic t;On<lcll. •r clll(i a vol t111eter. 1 t 11 11 -plugge'd in t11e ] ~.'l' . lt.: ads of tl\e recei,·er, ,,·itahc<l 
011 and CXJ>('Cte<l to find a 1111n1 c11oual1 to dro\\'rl 
t:\ erytl\ing. Xothi11g like thd.t <>ccurred. \gai11 
tl1e sligl1t hum nr)tict\<l earlit:r a11,l ~-.~air1 the plca-;urc 
that all notes. 1nusic, speec.;11 an,1 ail)' 111<Jcl11Jatio11 
came tl1r<,ugl1 \VCll. Tl1l~ ,1iagran1 of t11 • L.'l. 
s\1bstitu te is sl1<>v{11 i11 ~~ig. 2. Of course, <luri11g 
the- tt•sts \\"'irl1 tl1is apparatu l a l\,·ays ke1)t in 1ni11cl 
tllll lane\\. Ii.'J'. batter)" and a ,,.(·ll cl1argccl accu111u 
la tor trulv giv~ pnrc D.C .. anu so 1 \Vas co11sta11tly 
::,v.•itching O\'<.'r frorn l)atterics to sl1 ll~ titu tes to 
sec if 11arm ,\.~l cl(Jll~ to the character o.r any 
rec 'i"·c:d s1g11al. 

.~ft ·r thcs • encouragu1g r "' ult I als<> tried to 1.15' 

\ 'al\·cs \vit11 i11clircctly 11eatl'<l catl1ocll"'c; t1 ... ing ra\\., 
J\.C . on tl1c fila.ml:tlts. 'l'hi gave- n111ch troul)l .. in a, 

normally built rec(.•i,·cr, ht1t I tl1itlk ,,·ill v. nrk \\fell 
jf a spcc1ctlly co11structetl rect•ivt.r i~ u ·etl. l an1 
l)uilding on(. a 11<.l 'vill rep<lrt (111 lie rc~u Its (lJ tl1ey~ 
positive or n<:gati\'C} at a latLr date. 
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Ammeters and Voltmeters 

(Co11tini1cd fro1,.z. (lppasite Ptt"'c). 

CB is a fibre \•lhicl1 co11tint1 · · to 11 ax1.., 1J c f th · 
pointer DI;, ancl th<:ncc to the spring E. -\. slig1it 
mo\·eruent of the spring i-.: cat1 .... E.~ the poin r to 
revol'\1e. 

\'\.l1e11 th(! current passes tl1rougl1 Ao\CI:3, ~C is 
11catecl ancl expands. ·1·11e cxpan ion naturally 
rauses relaxatio11. so that E contracts and pulls 
t11e fibr•. DI• tl1t1s movina in a11 ~re. 

Tl1u5. tho arc traversed b}· tl1~ poi11ter DF is 
propori1onal to the Ctlrrcn t pas,1ng. 

Th<' pointer is n1<\cle to m<>,~e <>vcr a ~caJc of 
ampere::;, \vhicli n1ay be mca-sured bv t11c Illctllocl 
explained prc:vioi1sly. .. 

1·his type of an1meter mav ~ l~o be use<l a a. volt­
meter by the series rc.~istance i11ctbod. 
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International Amateur Prefixe1, 
1929. 
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CE 
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E .. \l( 
El 
El .. 
r;:s 
Et; 
F 
, ~ \ 
l ~l 

F'I 

JtO 
<.;. 

l· \'" 
c 
(~J. 

I I.\ z; 
HB 
I-IC 
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1\.(1 
1~7 
14.\ 
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i bt ria ancl 
T 11rk • t: n 

-Chile 
- t1bei 
-~ICJIOC <.'> 

- Bo11,·1ct 
-- Pc>r~11g~I. :\f1i-

cleirct . .t\Zt)Y-CS 

- Rtl l)lc ll J,L 

- l 'rug\ta)· 
- (~t:r111a11v 

• 
S11ain 

- [risl1 l 1 rte, tat · 
- I.1ib 'rja 
-I::stoni11 
- I~ ll!> ia 
-Fra11c~· 
- -~ bvssi11ia .. 
-Frt·nclt ltt(lo-

China 
-.\ lgcria a11(l 

~l'uni" 
-Ca 111Pft.)0t1s 

-Snht,ra 
- Great l~rjtai11 
-~ ortl1t·r11 

Ire la.nc.l 
-f-lt1n~ary 
-S'\\-i tzcrla tlll 
- Ect1ador 
-Dominica11 

l{epnblic 
-H<>n<luras 
- Sian1 
- ltalv -japan 
-Phi l lipi11 .. 

[5'la ll(ls 

-l)ortrl Rico ar1d 
\'irgi11 1 lctnds 

-J la\vaii 
- _\Jaska 
-- Of\\·a}· 

--\ rge11tj t1c 
- Pert1 
-l~"i11 Jan <.l 
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l~X 

1{ 1· 
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,-(' 
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x 
\"1 
\"J,, 
,-2\l , .. 
"\.-\ t 
ZL 
ZP 
z~ 

ZT 
zu 

-('z cl10-
Slc_,,·akia 

-B<...lgium 
-I) "11n1ark n nc 

1:aroc ls1ntH-1.' 
- liolla 11<1 
- IJ11tc.:h E :..st 

ln<lit·s 
-Braz1l 
- l>er--.1a 
- ['a.11ama ·a1lal 

Zo11e 
- L1tl1t1a11ia 
- ·,, cd -.n 
- f,oland 
- Eg)·pt 
-Ireland 
- Gtta1 ~rnala 
-Costa Ric:t 
• l.llXt;lllbt1r 

- J ugc>- la ' ' ia 
- \u tria 
- -Canada 
- -1\ ustralk1. 
- '\; e,,. f 0\1nclI0;11< I 
- N ortl1t:rn 

Rl1odc~ia 
--Strai ~ 

S(·1. t le1\1f>n 

-~I,~la \T St, t(.·" -& Honu l~OJl'' 
- ('f>)rlon 
-In<iia 

- ~ \ 
----- • • • .-!\. • 

- l\icx1co 
- Lraq 
- 1.at,·ia 

I >a 11z1g 
- Sal\·a<lor 
- \' t~11e7.t l~la 

- " t·\\" Z ... 2 la11d 
-l">aragt\cl~" 

) - "cmth Africa 

District Representatives. 
'J'hr folio'' i11g i. tl1c Ji t of Di~trict Rcprc .. n ~t­

ti\ ('" for the ~~car c:ncli11g S prr·tnh(•r, 1930. 
X o 1101ni11a.tio11s l1a \' l1 c:n rcce1v ~d fr r tl1e Di -

t1ict~ 2 a11(l 8. l)llt \Ve ltl)J>C tl1at thc!'c l)<>.;;:itiun 'viJl 
be fillecl l)~" tl1c ti111 :11 tl,,..s~ not<'R are i11 pr111t. 

7'o. l,-r. 1). J. 13EATTfr: (C~()Bj) . 
:l.-J . .. -0 J) F-' ((. ;()T\\"). 
4.- . Sr:\to~s (<..;5HD). 
5.-J). 1"'. l3 · K ·.Jo\ (l;~()~) . 
6.-l~. ('. lioRS~F-LL ((;2:\J~T\) . 
i.- 11. ·. f>Ac;r: (G6P1\). 
<. .--G. Cot-RTF.~1\ ,--PRICE 1 ~OJ >J . 

J(L- J. Cr .. \l{RICO.\TS ((;f;('L) . 
11.-1~. JI. ·rHo'\1 . .\s (c;ec1u. 
12.- ·r .. \. ~T. ]OfJ'\~l(>)i t6l_T,_ 
t:J.-H. \-. \\'rI~KI~ - (C~G,,-s. 
14. f \\·,., l~lE ((; -\"( :w\. 
1- If ' ('-\ .:'), .. '.Xf1RE\\'5 L7:l .• }. 

1 (' .- C. ~lOR'fON (GJ 5~10 J . 
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ELIMINATORS & MAINS 

A.1C.MODELS. '' G.R. '' KIT. 
Thit Vttr Hurl ot 
··s·A·T ~·A.O. El.hnhi-

COMPONENTS & KITS. 

1'be1 UD1l1 azo nat 
ebcnp nt ant cost, but 
tbt7 are far aa4 ewoy 
lb cbc.apeil ta the 
long rua. :rbey AN 

Jmltl•cl1 guarantffd 
to be 1nth1\..J fr 
lrom mains .. bnm.11 

and ueh t was l 
prope.rly 11 clcooupled.'' 
They a:re cleslsne4 for 
pow~ r! o l r c.ivua. 
Brld dtlallJ am1 prlc:~ 
arc clttn below. 

ntor1.u i.ttU WI O! unif.I I 
oOJUtructea Gt Home 
b1 th03D wbo wtinl the 
beJL tbnt mone1 oaa 
hu:r: o .. a. Type atsti 
B«Wlu 'l'rnndormor. 

; 

econflnr, 2?5-0-276 
· 60 mA., plm 7•6 V. 

for am})lliltt Ynlt • 
priee'3Sf6: O.R. double 
choke uml 80 Bn plus 
30 Hrs. Jood for 86 
mlltlam~ues. pr t c e 
onlf 35JO. Bolb pro­
mrlY lhlelded. (The 
~-chokes on "'l'u le 
l'OCU. o! C1>UlJI!,) 

6 MODEIS A VAll.ABLE. 
'I'tPE. DE90BlP'I'ION. LIST PRICE. 

'· 4V ., 4 Tappings, nil Variable (0-300 V.) . . ...... £11 5 0 
•• HV3 '' 4 Tap1lings, I Power,. 3 Variable (do.) ... . ... £10 10 0 
•• 3V '' 3 Tappings, alJ Variable (0-300 V.) ........ £10 7 6 
•• HV2 •• 3 Tappings, I Po\\"er, 2 Variable (do.) . . . . . . £9 15 0 
·• 2V '' 2 'Tappings, both Variable (0-300 V.)........ £9 12 6 
•• HVl '' 2 Tappin~ 1 Pov.·er, 1 Varia\>le (do.) . . . . . . !9 0 0 
TliESE ARE ''RAYTHEON" ELIMINATORS \~1 1TH .. G.R:' 
TRANSFORMER AND DOUBLE CHOKE UNfT: CONDE. SER 
.BLOCK BY .. T.C.C.'': METAL CASE; INSOL PANEL: BAT 750-
WATI SWITCH. THEY ·OF COURSE ARE CLAROSTAT EQUIPPED. 
LOAD DROP., ONLY 1 ·5 V. per mA. PRIC!:ES INCLUDE TUBE. 

D.C. MODELS. 
\VE MANUFACTURE AT OUR NEW LIVERPOOL WORKS A 
COMPJ ... E1~E 'RAN6E OF D.C. EL.IMINATORS. T~IE SPEC'IFICA .. 
TION IS SUBSTANTIALLY AS OUR A.C. 1"''PES. PRICES RANCE 
FROM 87/6 to £7. LOAD DROP DOES NOT EXCEED 0·15 V. P4!r 
mA •. Tl-IUS GIVING ON 230 V. D.C. MAINS 200 VOLTS @ 
50 MILLIAMPEllES. THE CIRCUIT IS UNl 10UE AND IT IS HUM 
FREE. MA't' BE USED WHETHER POSITIVE OR NEGATIVE 
MAINS IS "'EARTHED.'. SAFE EVEN WITH SETS HAVING 
DIREC1"-COUPl"'ED AERIALS. CONFORM TO J.E.E. REGULA-­
TlONS. ETC.. ETC. 

SOME FURTHER INSTANCES of 
REAL VALUE fromour188-PAGECATALOGUE. 

11l4RANSFORM EJRS. 
;50-0-550 V.. 130 mA .. plus 2 X j·5 V,., 2·5 amps., CT .• only 62/6 
6;0-0-650 V .• 175 mA., plus 2 X 1r5 V .. 2·5 mnps.~ CT.. only '12/6 
RAYTI-IEON Tfu\NSFOR1\1ER. ~. 275..0-27.5, 85 mA .. only 30/-
STEP-DOWN .. 230 Y. to 110 V .. 0'2 KVA ... ......... only 85/· 
STEP~DO\VN, 230 V. to 110 V., 75 V,1 TTS CAPACITI. only 42/· 

CHOXE:S. 
MODEL ''SCH ·· 20/30 Hys, up to 85 !il)iamperes .. only 17/6 
MODEL " SCH .. D " 2 X 20/30 Hys, above, sep. cores, only 30/-
l\10DEL •• PCH '' 25/35 Hys, up to I mA. comfortably, only 25/· 
l\rJODEL "SPCH-300 ., 2 x30 H)lS, taking up 10 130 mA .• only 60/· 
MODEL,. SPCI-1-200 '' 2 x 20 Hl1 . good on up to 250 mA., only 7.2/6 
MODEL·· SPCH .. JOD ., 2 x IOHys,good on up to400mA., only 76/-

MISCELLANEOUS. 
OF COt:JRSE WE HA\f£ MANY OTHERS LL FULLY DESCRIBED 
ANO· ILLUSTRATEI) IN OUR FAMOUS 188-PAGE CATALOGUE 
(See Raii~ 4 ·of our Aclvertiacment). I ADDITION ~'E WILL StJILD 
YOU RAPIDLY AND AT REASONABLE PRICE ANY TRANSFOR~i.ER 
OR CHOKE REQtJ lflED FOR A 'Y REGEi G OR TRANSMJTIING 
PURPOSE. \VE SPECIALISE JN • !Al S EQUIP 1ENT. NEARLY 
ALL Tl~E \VORLO ... FAMOUS BRITISH A 10 C-0 TINENTAL 
.. AMATEURS'' ARE ALREADY 0 OUR BOOKS. ALL OUR 
MAINS INS1"RUMENTS ARE SHIELDED AND ALL ARE UNCON­
DITIO ALLY GUARANTEED AS TO PERFORMA 'CE. 

L.T. SUPPLY UNITS & HEAVY-DUTY 
BA'l*l'f:RY-CHARGERS. 

FACTORY-BUILT UNITS. 
E-ach Moo l can be: odjusted to ar''-'C " precise 
Output Volt RC of from a trifle under 2'0 VQlla 
to round obout 7·5 Volta. Ench lnrtr"umcnt has 
the followina spacification: u B•A 'T "' ?ttAINS 
TRANSFORMER, CHOKE, AND '760·W.ATR 
SNAP SWITCH ; u T.C.CL" 4000 MFD. OON­
D EN SER ; INDIOATDill 'l'EKMINALS ; 
POWER '' CLA.ROSTAT ,, VOL'l'"AGE OON· 
TROL . MODEIB S-lA ana S-2A HA VE 
••FEii.ANTi '' 0 .. 1·5 V. 200 Ohm1 P..e.r Volt 
F1uah Voltmi:ter. Models marked (NJ.Ml hnv~ 
no met r fitted. FULirSIZF: CONSTRUC.. 
TIOBAL 'BLUE PR.INT, pos t free 1/3. 4-P gc 
Folder. wit'h cnlc: dtA\\ine , etc.., FREE & 
POST FREE. 
Type. 
S-1 A ( /M) '2-7·5 V .. Cap. t ·O Amp. f!1 10 0 
1-A, 2-7·5 V •• Cop. 1 ·o Amp. . ..• ~ . £8 15 0 
S-2A <NIM) 2-7·) V .• Cap. 2·0 Amps. £8 16 0 
5 .. 2A, 2 .. 1·5 Y .• Cap. 2-0 Amps ... ... !10 10 0 

1 Amp. Charging Kit, only £2 10 6 
I 

CoN£ ANJJSe£UsAr 7J.i£-

CLlUDE ~ LTD 

760LDHALL ST. 
LIVERPOOL 

HOME-CONSTRUCTORS' ms. 
CO 2PLETE KIT F10R I AMP. UNIT: 

.. B·;\·T .. Type L \ I I-A Trnnsformer ll 5 0 
" B·A~T .. Type LT I-Amp. Choke .. !l 3 8 
" B·A 7 •• 150-WA.fT PO\VER 

SNAP S\~' ITCH....... . .. ...... 2 6 
\~1ESTt 'G HOUSE A/3 METAL 

RECTIFIER .• .......... . ... 11 3 8 
2 X 2000 ~1FD. • .. T.C.C... SPEC. 

COa 'DE 'SERS ...•..... ... • • £110 0 
I POWERCLA'ROSTATi .. JOOHMS 11 6 
2 BELL I C .. LEE TERMINALS • . l 0 
BLUE PRI 'T FREE. ~otal .. a 17 O 

FERRA. Tl VOLTMETER 30/- Exira. 
2·0 AMPERE KIT, WITl-IOUT 

ME'J ER~ 0 'LY . . • . . . . . . . . . !6 18 6 
2·0 AMPERr. KIT, WITH VOLT­

METER, ONh Y • . . . • . . . . . .. . !8 8 8 
(The 2 Amp. Modcl1 will drive a movin1-coil 
speaker as v.•dl 1 )'Our Radio Receiver I) 

2 Amp. Charging Kit, onlx £3 9 6 

-MAN&-H£STrllAAJJIJJ EMIBthoN. 



'' G.R. '' W AVEMETERS. D ''PUSH-PULL '' AMPLIFIERS. 
'Bur 

·- . ---- -·-~--··--·- --· -----

TYPE 
224-L. 

For well over a deOlde 
.. G.K. '' Wavemeten have 
~ the criterion, in e~r7 
cirillled oounky, by whic.b 
other make• have been 
judged. 'nle range extend.I 
from t.lio Precision MOdell,. 
price 16710..t as Wo1trated, 
and u u1ea oy the British 
G.P.O., N.P.L., Depanment 
of Scientific and Indu.ttrial 
RelearCh. etc., aown to tbe 
o~. TJpe 2t7.-W, priced 
at 62 8. 

THIS IS THE COMPLETE RANGE. 
Type 224 Precision, 70-24,000 Metres .............. £55 O O 
Type 224-L Precision, 15-600 Metres ............... £57 10 O 
Type 174-C Direct Reading. 75-1.500'Metrcs .... . ..... £18 15 O 
Type 174 .. D D_irect Reading, 200-4,000 ,. . ........• £18 15 O 
Type 384 Heterodyne ~avcmetcr, 15-.30,000 Metres ..... £24 10 O 
Type 532 Broadcast Station Frequency Meter ........ £39 O O 

Tltc above m wavc.mdna arc main/11 10/J ta Laborato1iu Ratlio 
A1anu/acturcr1. antl Ac:.aclcmi"al ln1titution1. Tire Jolloroin1 lnu~umC11I• 
arc made for the aduanccd ""Amatwr" anti tlu: CJrtlinar11 li•tcntr :--

T ypc 558-P Amateur-Band Frequency Meter ........... £6 O O 
Thit Instrument covcn!the 5, 10, 20, 40 and~80-Mctre Amateur 

Wavebands with an accuracy of 0·25~~. It ia "opprovcd'' by the Britiah 
G.P.O. for use at British Tranamittinii Station • and is ·the only one ao 
appro\•cd t.o date. 

Type 358 Short-Wave Wavemctcr Outfit .............. £4 10 O 
Co\•en 14-230 Metre.s continuously. 

Type 458 5-Metre Wavemcter, 3·75-6·75 .M ............ £2 15 O 
T YJ>e 247-W C.Ombined Wavemeter .. Filter ....... ... .. £2 12 6 

Co\'cra 200-600 Metres. Extra coifs may be bad from 50 Metre1 
to 1.800 Metres. This Instrument Also a1ai•t• • e.lectiYil.J. 

AMPLIFYING TRANSFORMERS. 
The •• G. R. •• Type 285 Low-Frequency 
Tnnsformcrs are widely employed h>· dis­
criminatinv ··Amatcura." By cmpluyina a 
pair of Type 285 .. 0, ratio I : 2·7. an1plc 
volume is obtainable, toaether with utter 
fllithfulne11 of reptoduction. 
Theso trft mf ormcra of course crnploy LARGE 
11 PERMALLOY,.. CORES: they llrc com· 
plctely 1hieldcd; 1he.ir curves are exception­
ally aood and the publiahcd data i' accurate. 
The cur\"6 of n1ost C'ompelltive trDnsformcra 
are obviou1I~· h falced .. co e.xpcrll, inasmuch 
•• on tat the in trument1 re operated under 
c.spcciaJly ad\?an~iCOUI conditions. not met 
with in practice. 
Where truncndow volun1e is desired, follow 
the 285-D v.ith a T>i>e 285-H, ratio I ; 6. 
Under 1uch c.ircunutanccs the fast '-alvc muat 
be capable of aecommocbting a considerable 
arid-a win;. 

Type 28~D, Ratio 1:2·7, 
LiSt Price 27 /6 

Type 285-H, Ratio 1 :6·0, 
List Price 27/8 G. R. TYPE 285. 

Whillt the Pmh - Pnll 
Method ot An;ipllftoation 
doei not increase the volla!e 
•mplifiaation per stage, the 
maxiu1um undlltoried out­
put ii much more th•n 
&wice that ol a 1.ingJe valve. 
Di1tortion due fO valve 
overloading ii cancelled 
out. A.O. may be 'applied 
to the Jut stage without ~ 
"hum,>> and quality ot 
reproduction greatJy in­
creuedJ elc.. by thi• method. 

LYONS' 2-STAGE '' B·A·T '' PUSH-PULL POWER 
AMPLIFIER, including FERRANTI METERS, f 15 15 0 
THIS INSTRUMENT HAS BEEN DESIGNED TO AMPLIFY 
EITHER RADIO SIGNALS FROM TilE DETECTOR OF A 
RECEIVER, OR THE OU'IPUT OF A GRAMOPHONE ••PICK .. 
UP'' WITH THE VALVES RECOMMENDED THE POWER 
OUTPUT IS LARGE-SUFFJCIENT TO PROVIDE ADE.. 
QUATE ENTERTAINMENT FOR SMALL HAl ... LS, PICTURE 
HOUSES. SMALL DANCE ROOMS, RESTAURANTS, ETC. 
Furthermore. a complete KIT .. SET. with full-size Blue .. prints. can be 
supplied for £10 17 6, including the two Meter~. but excluding the 
genuine Oak or Mahogany Cabinet. \Vithout Meters the Kit-set 
price is only £7 17 6. (Carri11ge Paid.) Blue-prints y,.jlJ not be 
supplied except to Customers. Prompt delivery of assembled Am­
plifiers or the Kit-sets can be given. Daily demonstrations at our 
new salon. 

WE ARE ALSO IN A POSITION TO DELlVER FROM 
STOCK COMPLETELY A.C. MAINS OPERA"IED POWER 
AMPLIFIERS, PUSH-PULL OUTIUT, JN SEVERAL MODELS 
HAVJNG POWER OUTPUTS FROM 5 ... 15 WA"1'IS. THE 
LARGER MODELS BEING CAPABLE OF PROVIDING 
GOVERAGE FOR SEVERAL TH0USANDPERSONS. SPECIAL 
c.ATALOCUE NOW IN PREPARATIO .• 

OUTPUT DEVICES. 
An efficient Output Device is not a luxu1)' hut a necessity. Modern Receiv~rs 
draw eoruidcrablc current at the output at.arc. which, if permitted to tra,·crse 

the apcilcr windinat, will rcault in .. burn­

387-A SPEAXER,.. 
FILTER. 

out.·· Apart from this true reproduction 
it quite impasaibJc. 
Ono of the best tyPes of Output Device ia • 
propcrJy de1iancd .Spealccr-Filtcr. The C.R. 
Instrument• are the only one1 available on 
1hi1 mArktt and h ve been .. apcd6cd '' br 
.. WIRELESS WORLD." 
The Type 387-A, aa illUJtrated, contn1m • 
30 Hy1. apc_c.ial choke ,t,,:•nncaJcd silicon 11et:I 
core. AIJo • 2 nlF, I .uuO V. D.C. Test /oi/ .. 
tround i1olatinv conden c.r. The unit is metal 
lireJded. Black coslcuizcd finish. Mulmum 

aafe curr~nt SO mA. Current• up to 4S mA. 
do not in the lca1t impair audio .fidelity. 
~or luac current.I (u_p to 110 mA.) u1c the 
lar~cr C.R. Type 581-B POWER SPEAKER­
FILTER. which conta'int a 4 mF, 2.000 
V. D.C. Test Condenser in each output lead: 

Type 387-A. '' G.R '' SPEAREB-
FILTER ......... List Price 2'1/6 
'Type 587-B. '' G.R.'' POWER 
SPEAKER-FILTER, 

List Price 45/-

(Rtvised 1929 /30 Prices) Cl.lUDE s LTD 
(Revised 1929/30 Prices) 

760LDHALL ST. 
CoNEAN~S££0sArli-1£- LIVERPOOL 



AND NOW ABOUT 

OUR CATALOGUE. --~..-..-.-..------· - --

The latest edition of our fon1ous EDUCA 1"10 AL CA TJ\LOGUE is 
11ow rend-)'. lt is indispcn nbJe lo tl1c Rac.lio Dc\·oteu wllo is anxious to 
obtain the utmost possible 1>leasur:c end satJi faction out of his apparatus. 
188 Pages, over 400 Illustrations. rt Pnpcr. Stiff Art Cover. Useful 
articles, matl}' uni~e and u eful circuits. As full of good advice as an 
egg i of rne t. 'fhe edition has co t \\'ell over £ 1.000 to produce. 
Price t /3 per cop)\ po .. t free. Your rcinittancc r11n , be deducted from 
your first ord ·r to u . Ear)y application is ndvi ble. 

G.R. TYPE 334 
VARIABLE CONDENSERS. 
These condensers nre quite unique. 
fior over 12 years "C.R." .. ~rinble 
condens '"rs have been considered the 
world over the l>est produt.1cd in an)~ 
country. C.R. condensers afe 
largely supplied to British Govern­
rnent De1>arf1nents, including tht 
G.P .0. and the National Ph1rsical 
Laboratory. Over 50 types nre 1nndc,. 
ranging fro1n 5 6 to £26.10.0 each. 

The T')1>C 334 all have count,cr­
weights, ··balancing " them. Stator 

nnd Rotl'>r assscml,lies soldered atJ three points. Lo'''est possible losses. 
ShM.p tuning. Models marked * are geared.. ~1odeJs marked s nre 
transmitting condensen, good for penk ,,•oltnges up to 3,500 'r· Prompt 
delivery ol nil types. 
Tn>11 334-f-I. • •• ·0005 mF ... 23 6 Type 334 .. F. • . '0005 mF' ... 19 6 
1"ypc 334.p_ • .. '00035 •. . • 22.f6 1'yJ>t! 334-N. . • ·00035 .. . . 18 6 
Tj•pe 334-f\t.• .. "00025 .. • . 21 ~ Type 334-K . . . '00025 .. . . 17 6 
§TYPE 334-R. (1 .. RANSl\1JT1.I 10 10DELS) M x. Cap. 000025 •• :3SJ-
~TYPE 334-T. } (hovinl: double.o&p11ccd .. ,. ·ooo I 0 ~ 201 .. 
ITYJ>J~ 334 .. V. rotor and 11ntor) •. .. ·oooo; . . 18 6 

'' B·A·T'' 750-W att '' Q.M.B." SWITCH. 
This minifiluro SW atch co1n(ort.nbjy lit ks 3 Ampere l 
250 Volts For 1·1.f'·., L.F" .• H.1-., L.:r. Circuit1. For 
A.C. Se1:1 ElimiMtor•. Gr rno·~1oton. etc. 
•· \VI RELESS ~'ORLD .• said ( 14.8.29) .. I uhctioned 
quite "''ell on lot nnd did nol give any cn\J e to iu tif v 
duubt n lo their nbilit}· to hnndlc this \'t'atuurc • (750 
Wott:a I I}. ., lde<ll £or UIC in POJ table t.Cls nd io n 
types of mnini equiP,nl nt. •• 
• e·A·T '' 0 Q.M.B.' PO\~'ER S\l'lTCH onl)~ 216 Each. 

WALL-INSULATOR. 

Our "B•A•T" St nd-OfJ ot WaH-
1 n1ul11tor is nnothcr of our most useful 
"Gadgt:ts:· ft ia the be t Stnnd .. Ofi 
]n.5ulntor made- As \•lcll beinR lhc 
che.ap~t. It i ronstruelcd o! 
&ti on~ SllRzed pur eci!ctin, nd cr>me£ 
eq'!ipi>cd y.•1t._ l~e. nuts .ttnd v.-as.hf!f• 
at 1Uu tratcd. Th~ cut 11 ncnrlyfulJ 
1i:t~. 'l"hrtt nickelled 'vood crews re 
nl10 Pr.Cl"•idcd. 
U1es: For putti11a up iiodoor cnal1. 
!:'or carryin6C ht~lt-"oltag lcod$. For 
r;upportin§Z' tronsmil&ting inducl4\nces. 
"'I"wo u cd ~ith 1hreadcd rod con­
neclint: them make era excellent lead-in 
oombin tion. For indoor or outdoor 
Utt-. 

GOOD 
NEWS! REDUCED PRICES. 
'"CLAROSTA1' '' (llClfd. T de 1 rk) \ iARlABLE RESISTANCES arc 
no'' redu ed riously, due to immensclf ineru1cd e&l • Ov~r Tl~REE 
1\1 ILLIO CbtOin ls re in u e th~ wotld o\ct. and All re .:ivin$? entire 
utu1fact.ion. All Lhc model& for 1929 .30 nre now litted with irnprovcd sc.rcw 
lcrmin 111. •• ClarOatat11" h \ e bcrn Frequent I · 1pcci6c.(I iby c:\·cry Radio 
J~urnnl the "hole \vorld over. There. arc eount)es "'·onhlcss in1italion1. 
Non~ cu·c v~uine unl~11 RewiJt red 1·r de 1\1 rk is cngr \'Cd thereon . 
DO OT PURCl-IASE USELESS ., UBST ITUTES." ~ e h ,.c t:normous 
'tock!.. In COit of difficulty"' will auppf}' direct. 1>01l free"' 

''SUPER-POWER," 250 WAITS. 
A 250 .. W tt \ 'aribblc RCjittancc for rc1Jly bia job., 

1 .. reviev.'«I .. in " \VI REl ... E-SS \VQRl .• D,.. la$uc 
d tcd 14.8. 9. 
For thci eonU"ol of f rnctionol h.p. e!ecttlc: mo ton. 
Variable br down resistor for 1\.1 e on voltages up 
to 550 V., hlndlinlf lnrstc current. Control for many 
I r.-re ' '" o r ltfansmittine tubc.t in parallel. M n,v 
other u es • ..,ev~ml r•• i 1 nc4! r•nvC'.$. each priced •t 301· 

'' POWER," 35 WAITS. 
A ma11cr but t.till hef l)' v riahlc rakto:r. c.h1cff)• Cot use 
in high-powered diminatoro h ''ini outputt up to 4/500 
\'ohs. 
Mnde in SC\>'ttal ranric : ! .. 10 Ohmt. (filam~nt Control) : 
L-o"· R nve, 10·100 Ohms: Lo~· Ran~c. 25 .. SOD Ohrns: 
1 .. ow RAn~~· S0-~;,.500 Ohms: Low Ruure. iS ... S.000 
Ohl'l\J: •• uNIVEt<SAL.'' 200-100.00 Ohmn. 'ickcl­
Plotcd. with terminnlJ . . . • . • • • • • • • • • NOW 13 6 
Stripped T>•1)e (Bmn Fini1l1) nt lllu~ . . NOW 11.i B 

STANDARD CLAROSTAT, 18 WAITS. 
The Stand ird .. ClarOs~r. '' hai long be~n the acc~ptcd 
vnriribl~ con11ol or output \ID)U t ppilli• of well-buih A.C. 
ftnd D.C. Ji.T. Elinunator1. As 1tt~pfled l.?J' u' lo the 
M nufncturcn f •·A TL.&\S.'. '• EKOv ... "B~ JAMI , .. 
•• DYNJC." .. ~REGE 1TO, 'E.~· and other well .. kno\\'n 
Bri1ish Elirninnto. ~1-.nt! rd in 73 CAmoUJ Forcian Elimi· 
nators. Mi.de in ~h~ same r n ,cs ~ the "Po"•er CJ11rQ,. 
at.at " except tl t th t1ndard 0 Uru\•craal •• Model c:o\·era 
200 Ohm1 lo pprox. 5 t\1eaolams. Hftndlu f S Watts. 
All Rnnw_ci • • • • • • • • • . • • • '0\t( 9 6 
.. STRIPPED TI PE; .. Br s.& Fini1h, Solder Tari. 0~1 8/6 

OTHER '' CLAROSTATS.' 1 

A nun1bct ol other inter tins typei or •• Cl r01tat •• re mDdc, includine the 
"14UM .. DI CEit" {n J'l.\tCJtL('d \'lltiablc ceutrc-tap raistor for bal.a.nc:i.nv A.C. 
filament circuits. thus 1uppr s.itti entirely main1 ··hum" in A.C, Operated 
Rcc.d \'c~). 
All Arc dealt \\'lth in 111 ClflrO !Dt BnC'klct {which also cionttlins m•n)' ~•f!ful 
mBim, circuit.a, etc.) T~is booklet 'l FREE A D POST FREE. 

''TABLE TYPE,'' etc. 
Th" otdlnary ,, nclrmountinsi 01 ... U 1E CONTROL CLAROSTAl. (not 
ilhutratcd) h11 btt.n reduced fr:om 8 6 to i 6. 1·hia is the .. TABLE-TYPE.'' 
or diet nt control model 
of "olumc nd or tone. 
• latuarr Bronze Fiinilh '! 

,P_ Bue: ~cit Bottom : 
pt;aker Conncetor nd 

fen rou lcn •th cords. 
928 9 price wa 13 6. 

ONLY 1/6 Each. Now Only 12/-

(lA.UDE SLll 
160LDHALL ST. 

AT THE MANCHESTER LIVERPOOL EXHIBITION STAND No. 95 



TH E T. & R. BU LLETIN. 
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Ammeters and Voltmeters. 
B't' E. \l. UGI.O\\. (BRS240). 

Tht· ''"ri ter <l es 11ot l"Jl ""irel~,- appro"·e <,f articles 
of 11ighly tecl1nic~. I nature appearing in a J3ULLI. 1 I~ 
cl •\toted tl> a.n1ateur-,. 'l"lu: 1)rofessio11 of the a\'t•r<L 0 ·e 
\rirele~::> aruate11r is not cc.111nect.e<l ,,;th Rallio : 
11encc <)11 returning fror11 his daily t<>il l1c doe~ 11ot 

\\i lt t<) read lit ·raturc , ,,.hicl1 i11\·olv(·s 111tntal 
t•x ertio11, l1c l'ka,·i11g probabl)f l>eer1 Sltl,j0cted tl) head­
\\ Ork all <la.y 1011<• . The calculations 111 tl1i~ ~rt1cle 
,,~jJl tl1ercfor b · r <luced to a i11inimt1111. 

I .. et us first . t11dy the ~ i tnpl · ga l"·a.non1e tcr. 

• • is a bar n1ag11 t sus1) ... 11clc< L l1ori zon tally, 
around v-·hich is a11 i11clt1ction. tlie top and bt1t tom 
·110,\·n in l';'icr. 1 a.s P a.nd Q. 1"hc.~ plane of the coil 
or i11ductio11 is placccl i11 t lic n1ag11etic mericlian. 
l .ines of force arc gt·t up at right angles to S ~ \\ tlen 
a. current ,. i .. 1.... pa ·secl thro11gll tl1e coil, tl111s 
forn1i11g a cou pll· '' l11c.h actc;; ir1 t11c dir ·ction of tl1e 
a rro,s,·s (C an cl D). '[l1it) <lcflccti ng couple, as it is 
calle<l, tc11ds to rotate tl1e magn<~t into cl 11e\.". 
i>osition s,_ i· 'l'he earth 1s n1ag11etic ficlcl, hc>wcver. 
exerts a force on each of tl1t· pol(.·s S and ~. This 
1~ called tl1c rcstcJri11g couple. 

Tl1us th.e mag11 ~tic lines of fore<.> fro11l. tile i11<:1t1c­
t a nce pull in the <lirt·ct1on L) a11<l C, and the cartl1's 
n1agn ·tic force ll pull· at \and 13. 

... ~- .. 1 
€> ' D 

e I 
I 

I 

I 

• • • .I' .... . 

~ 9 
~ 

Xo\,. tht• de1lecting couple clue tc> the inductar1cc 
is cq ual to F)I <.os 6. '"her... 0 i~ tl1e angl.. of 
deflection. l\ l i ~ tl1e n1agnetic n1oment of tl1e n1ag11c·t. 
an(l F \\'ll~ t \\'t" n1ay call the strcr1gtl1 of t11e Jines 
of fore ; i11 t11is ca , · F is equal to 2;: ni 

r 
\\'l1erc n is the 11un1b(·r of tun1s in the inducta11cc, 

,, i i~ tl1c nl• 111ber of a b:;olu te u111ts of c;urr<·n t 
flo,ving in th0 it1tluctancl• 1 

r is the radit1s of the inductance . 
-:: {

11 1>i " ) is of co11rsc 3· 14 16, or the '' nu 111 bL'r of 
t inles tl'1.t· <lian1etc-r <>f a circle is con ta in~d in tl1c 
circumf<'rc11cc. ,. 

'lh clt·flccti11g cour>le (arro,vs D ancl C) t11cr fore 
2-;: ni 1\1 cos 0. 

equals---
r 

The re tori.ng couplt of the eartl1 i kno,,·n to be 
c:q11al to H. f sin O \\'here H is the strengtl1 of the 
earth's 111agnetic fic•ld. 

Let us take tht.'.l clcflccting couple t<> l>c cqt1al to 
the restoring couple. 

• 
• • 

<) • 
-r. lll 

r 
.i\I cc>s 0 = II i\ f sin 0 . 

Xo\V since aa}\·anomet rs measure current, "·e 
v.#ant to fincl ,,·hat i is equal to in the abo,•c equation. 

l\1ultiply all througl1 b) .. r. 
. ·. 2?: ni :VI cos 0 H :\I r sin 0. 

• . . 

• 
• • 

. 
l 

. 
1 

--

--

--

II :\I r sin 0 

2i:: n l\·f cos fl 
Hr si11 0 

-

28 n cos 0 
sin 6 

cos 0 
Hr 

2-: n 
tan 0 

\\Tc now see thct the t1umber of absolute units 
of current .fio,,·ing in a tangent galvanomet"r is 

Hr 
equal to - - ta11 0 

2?t n 
but one ampere (I) cqt1als ten absolute units of 
current. 

. 
• • I 

10 Hr 
ta.n 0 

2it n 
The con1mon t)T<? of am1neter \Tiorks on almo~t 

the am<· principle a~ tl1c gal,_,.anometcr clc4'cribcd. 
except tl1at for gr~at ci1s1tti\-·ity we· aba11(lo11 tl1c 
tanger1t la,v. \ \"e do tl1is by attc1.Cl1inn a Jlointcr 
to the niag11ct .. tl1c fc>rn1cr pas ing o~·er a. dctcrn1i11ecl 
scale of a1nperes ,,·11cn tJ1e current is a.ppliccl. Tile 
sea.le is measure(! lJy sc11cl1ng a. sc.•rics of kno, .. ·n 
current througl1 tl1c galY .. anometer and noticing 
l\rl1cr~ thl· poi11t.cr i1tdica.tc:s. 

The ammeter ma}" be transformed to a \"Oltmt4t cr 
'~ti th case·. If '''c ha v(· a n1illiammetcr ai1d place 
in series \vith it a resistar1cc of I ,QUO ohn1s, then lJy 
Ol1m'~ la,,-_ 

E = IR. 
i.e., , rolts = cnrrer1t x resistance. 
. · . \ ' olts = ·OO(l l x 1000. 

in volts. 
Thus-

I volt. 'l'hus t11e 111illiammctcr no,,· read~ 

B)" placil1g a st1itablc rcsistanct .. in series \\·itl1 an 
an1n1ctc1. '\.VC can ma l{C' tl1c latter into a voltn1ctcr. 

.. ~11 extremely i11leresiiI1g t}1)l' of an11neter u. e<l 
a great <:lea] in r~ad10 is tl1 J1ot~\\'lr(;' arnn1ctcr. 

This t)·pc· is cxtrt:mrly si111ple i11 its \\'Orking, ancl 
dcpe11cl~ only UJ)On the hca t that is ge11erate<l in a 
\virc connc:ctccl in ~Ln l 'l<·ct ri~ circuit. 

-nfortunately \ve all ktlO\\. only too '\\·ell tl1 efTect 
of hc.'ating that a large 1 ~. \ l . f". has 11pon a delicate 
"'al ·ve nlamen t . 

. .\n £ .)1.l". being applied aero s ~~ and B (Fig. 2) 
'''ould cal1sc some of the curr<.;nt to 110\\' tl1rougl1 the 
resista11cC'. ancl S{)n1e tl1rougl1 _\.CB. 

AC c<>ns.i~t.s of a piece of platin u1n iridium \Vire,. 
\vl1icl1 is \'CT~' s ·ns1tivc to heat. 

( C 011li>1ztcd Oil prtv ioz< ~ pc1gc.) 
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Curing Interference. 
By J. E. J oH~so~ cc;2z ... ). 

I ,,·ondcr ho'v often the a\1era~e amatct1r dare 
eve1t n1erlitate tile possibilities of '' kcy-puslting '' 
during B.C. L. l1ours. ~Iany r~sig11 tl1e111scl,·cs to 
fat ancl ''fait t1nt1l the sn1all hours l)cforc a.tt~n1pting 
a rag-che\v. 

11 O\v :> \ 'er, providing suitable pr~cat1tions arc 
t aken, it sl1ot1ld be quite ca';)'Y to \vork at all timt· .. 
of the day 011 ()Ur shorter bancl4', especially ,~:itl1 n 
}O\V-PO'-' er trans1nitler. Let '1~ ct)ll$i(ler tl1csc.· 
pre ca tl t io11c;. 

\\·c ffi\l'it. of course, kev· in a suital>lc manner. 
~ 

It has oft 'n l>ce11 saicl tl1at k )ti11g in tl1e 11ega ti,·e 
supply leacl is taboo if 011e <lt!sircs to 111i.t1i1nise ke} 
clicks. 'l'h ,. ,,·rit r ha not. h<>,\' •\~ ·r, f n1nd tl1i:s 
\·er}· troi1 l)lc·som ·. _\ h igll r ~si:;tancc aero~:; tl1 · 
kcy 11clps enor111ousl)'· ft t11ust b · rcall) l1igh, 
othcn,·1se ,,~c sha.11 racliate an ~tnno}·ing spacc:r, 
\Vlt ich J·11st i ,1·1 dl>11e in thcs clays of congcstcrl 
l)a nds. 

2 mf 
] "lds is tl1e fi r--t. ~ tep lO\\'etrds a. key-filter ; (I ui tc 

an <."ffcrti,,e an<l simple one is sho,,~11 in Fig. 1. 
'l'h best "<.1 a lt1c of choke sbot1ld be found by ex 
p(•rimt·nt. It is c-ssential that it sho11ld not b · 
too lO\\P, bt·ca11sc \\·hen the k(.•}r is t1p th<.: condenser 
"·ill t ·ncl to discl1argc a11d 1naintait1 c> cillat1on. tl1i1s 
causing tctiling-off an<l chirp . 

• ~tt<:11tio11 sl1ould also be pn.icl to the a11t n11a. 
\~olta."•~ f •cd ">)'Stt•r11s seem prone to cau·e intcr­
ifcrc•11cc n101·c thar1 otl1crs. Tl1c rc;n1C"cl'r is obvious. 

J 

.\nd 110\.v·, if y·ott still g t complaints, n1a.ke a 
diplo1natic ,·ic;it into t11c ·ncmic~' en n1p n.nd s<: 
'vhat ca11 be clone there. Pcrsua<.le l.litll. to try tl1e 
.efttcL of a fc\'l extra (c>r less) fl't•t c>tt 1li5 aerial. It 
is just pl1ssiblc that ltis aerial 11as i ncon,rcnicnll}" 
n1anage(l to get a harn1onic in tl1c particular l)ancl 
)1ou \va11t to t1s<:, and is rc-...c\nating. Tlle la.."t 
bt1t most 'ffcctive cure (in tl1e \\'riter's opi11if n). 
ancl 011e tt~ed 111ost effecti,"elv at thi ::,,tatio11, i 
noth ill nlOT • 01 le~s than a r ·jeclt1r \\·~Ve-trap 
cu1111cctccl ju the aerial lead as s l10\\'Il in }:'i CY. 2. 

'rhcor<.·tic<t ll)r, the ideal trap \\'Oulcl be one ,,:oun<l 
to re ·011ance. .~s this 1s noL po""sihl · in practic ·. 
\Vt: mu!-\t ,-..·incl a cc>il a.pprox1111atcly to rc~onancc 
a.n<l tu 11t· \V1tl1 a. co11<lcn:;,er. \\·incl about 12 tt1rn:s 
.of 18 D.C.C. 011 a 3 in. former (for 4<) ins.) and tu110 
\\

1 itl1 a .(H)Q I mf. condenser. The conclenser 11·it! ~t 

be srnall for clTccti\.·c tr;1p11ing. Simple tl1ot1gl1 this 
is, the ~~ritcr l1as f(>U11cl that the next door nc1gh­
l)our. \\zitl1 aerial run11ing parallel, gets n'Jt the 
slightest trace <)f click.!:t, "\\•hcreas before his pro­
gramme ,\~as a tnc(lley of blot~on ts a ncl tl1uds. 
In passing, it 1nigl1t be interesting to note that 
a S. \'T· H.F. cl1okc l1a.., been found effecti,·c in 
a f \\"' ca'ies (i.e., i11~t~.ad of the trap).* 

Although for <:ff t: cti'' "). trapping th~ coil an cl 
concll'nser sl1oulcl l>e realljr lO\\r-lo .. s, it i"> i)o:sible to 
f)V<.~rc.lo th is ; v:c ll<) not \van t a l1arpl)~-pcal{l'Cl 
resonance c11rvt~, other,,·ise ''ritl1 C\rcry a(ljust111cnt 
of the transn1itter \\"C sl1all 11a,·c to rca,lju~t our 
trap. 

1\ fc.•\\r thcor ·tical C<>1tsiclera ions '\\till not be out 
of place. It i~ a co111n1011 fallacy that nt rt.~<>11a11cc 
tl1e trap offer a l1igh i111pcrla11ce to inco111in° 
sigi1als. .-\.s a point of fact tlie rc"<.·erse is tr11c. -~ t 
re~o11 11ce tl1e i1111) clanc · of tlie trap sl1oulcl be 
approxin1atcly it: 4

' ul11 ic ·• resist'lncc. ·r11u~. a 
perfect trap \\~i tl1 a z<.'ro 1n1pt:•tl.a.11ce a.t r •sona11cc 
cc1n 1iot havl· a ~·oltagt. . ct 11 p acro~s it : therefore 
no sig11al \'01 t<igc i · l)ct.S~<·cl <>n o the val,"e. \s ''fc 
<le-tun<' the tra1> fron1 tl1c- rcso1lanc1.· point its 
in1pcda11cc incr{·a:;es ra pitlly. ...\ cu rr ·11t 1)a:s11lg 
through it ,,·ill t11crcfore gt.·11t·rat<' n. voltag etcrc.1s5 it. 
\n eleme11tary co11!'id~ration of Ol1r11's Let.\\ clcarl]" 

sllO\\ s thi . \ \ ' · ha v : 

Cl~ -= F .. 

If R, tl1e rcsi tru1c , i~ cq ual lo 0, Ob\·io\t:sl)r, 
ho''°'c,·er largt' llit: curr ·nt: C') is. tl1c E.~l.14 • (E) 
n1ust of nec~ssi t~y· a l~o 1:.>c J1 i l. 

I Io'''e,·er. i { t l1t· cu rrc11 t remair1s con'itan t an<l 
the rc~ista11cr· is sorne cl('finite \:aluC", il is quite 
clear tl1at tl1c E.~1. l•. is a n1easurable quantity 
clepcndcnt 11po11 t11e \"cLlttc5 of C ancl R. 

111 practice-, <)f cour. c. it i" not pos'>iblc to 11a \'e a 
trap ,,; th a zero i 1111> ·cl~ nr-e at resonance. 'rl1crc- is 
aJ,,·a,·s the inh(·rcn t rest~ tauce o( the \Vire tc) cc>t1-

r 

TRAP 

-• 

• 

Fi(j.2., . 

sider, 'vhich. 11ov.'cvcr ~mall, i" suflicien to rrive a 
definite srual I \falue to li.. i11 the abo\·e £or111 u la. 

*See also T. & Tl. Bt:LLETrx, Jan\1ar)'. 1928, 
page 12. 

~GET TliAT ''BULLETIN'' FEELING A. D TELL US ABOUT IT. 
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Alternating Currents and the Magnetic Circuit. 
A SH.oRr StrRv.ev FOR THE _.,. o~-T1::c1r~ICAL. 

Dy '' l:NCONN t: .,, 

.\n electric current i~ a drift of t .. lcctro11s in a 
-conclt1c or, 1.e., a clrift of tiny ~lt:•ctric charges and 
their associate(! electric fields. Tl1t.~ 111otion of ar1 
electric fit·l<l ~et-s tip \vha t we kno\' as a Jnag11ctic 
.fie ltl. tl1t-r )forl"" a rna.&rnetic fielcl will a 1,,-a) .. S be 
prest nt \\ lten tl1e elt .. ctrons are mO\ting a11J hence 
constituting an electric current. 

·1'l1e magnetic field due to a current i · thtl space 
in \.\·hich a n1agnetic C'ff cct 1s fcltt not by t11c sc11~ e. 
but. e.g., l;)~ a pct t1lar1cn t 1l1agnctt sa)' a com PclSS 
r1ee<llc. It is ·0011 apparent to tl1c experimenter 
l})at if the direction or tl1e Cllrrcnt ill the condt1ctor 
is re:\ t.1r~erl the n1<tgnetic effect on ll1e co111pass 
nee(ll ~ i~ J"("'\'er. ctl ; if ll1e currcn t is stren~tl1~ued 
th<~ ntaO':netic effect is incr~as \:"!d : and that tl1e 
clirt..•ctio11 of the xuagni .. tic. Ior<.:c c>11 1J1c needle 
.clt:·J)'-'l•(ls on tl1e rclati\·t• positions of tl1e i1cccll · arld 
tl'i-e co11cll1ctor. 

I;-urtl1er t..;:\..ll•.:rin\c11tation sho'\-vs tl1at ii we decide 
ttp<ln a con \·en tional direction. of th · force. '\':" ca11 
plot ;"t 1naip of tl1 · ficl<l-,·cT;l 111ucl1 lik ' a. con tour 
1nap o.f a piece <Jf cou11try. #1 he co11\'entional 
diree: t1on of the n1agnetic force is that i11 \\·hic;l1 the 
north-"'eeking l)Of~ of the ccnnpnss i ... urged. 

• 
-. .... 

'l'l1e (!ircct io11 oI the co11tour line'l on our magnetic 
ma1) gives tl1e direction oI the' fc)rcc at t lle pc)int 
un<lt:r consideration. ·r11ough \Ve dra\\' lines ,,·hich 
ar~, of course, limitt•d it1 numb"·r, ther(j i$ an 
unlin1ited number of possible line"i Thi!> is im­
portant to remc·n1l'>Cr, bccatt!:>e \\·c speak of a dcfiili te 
nun1ber of lines j11 a n10.gr1etic field as a measure of 
tlte 4-itrength of tl1c Jielrl; but t}\is is mcrc.:ly a 
con,· 'Jltion ancl is to assist calcula.tion. 

"lltu line of force round a straight conductor 
are in cc>11cc11tric circles ; the rule for ren1e1nber111g 
the (lir\:•ctions of current ancl 1nagn~tic.: force is ll1e 
·· sere,,- rule ''--dri, .. e an or<l1nary sere'\\·, in tn1agirta­
tion, of course, in tht~ clircction of tl1e curr<;:11t a i1d 
the <lirecti<Jn of rotatior1 of the screw ''rill indicate 
tl1e (lirection of the linc:i round th~ cuncluctor. 

Fig. I sho\vs ~n eleetric circuit ; a fe\v lines have 
beer\ clra\\ll to i11clicate t:he direction of the 1nagn tic 
:field. lt ,, .. ill be n<)tiC'cd that the t:lcctric circuit 
and tl1c magnetic line., linl< 011e another. 'J'his must 
al,va)1~ be so, becat1sc tl1e magnetic lines arl"' a.l\'"ays 
closed loops. If the switcl1 sho\vn is openedr tlle 
lines \vill disappear, the ,maguetic effect being 

absent '\\ he11 the current ce~e$. If the batt<?n· 
leads are r~versecl, the lines \~ill be set t111 again. bu·t 
in the re-\ er~c direction. f-)y stopping tJ1e ct1rren t 
we reduce the linkagt·s to zt .. ro, a11tl by· re"·ersing the 
currer1t '"-'C create nc'v linkages ; if \\-e l1ad u~ecl a 
rcv"'ersing switch, t11{· char1gc of linkages ,\-ot1kl t1a v · 
b ""Cn from ~ il1 one direction to -~ in tht: ot11er, 
-i.e., a change of 2X linkage·. An alternating 
ct1rrent i5 co11sta11tl)"' rc,·crsu1g. so tl1c 1inkages 
";11 be C<)nstantJ)· cl1anging tl1e same nu1nbt.:r o( 
tinte5 per second. 

\\ie can increa!'e the linkage~ by 1naking coils 
in the electric circuit, so that one lin~ 1nay link 
the circt1it a 11umbcr of time5. 1'his l>rings us to 
the sole11<)id v.~I1ere tl1<· lnag1tetic field links a large 
nu.mber of turns in the elt.·ctric circuit. Sa\ .. wt• .. 
ha,·e T turns i11 tl1c. t:oil (111d t.l1erc arc ~ lines of • 
force (a~st1n1ir1g a finitt· nu111ber c>f lines as a 111eanl'.') 

<lf measuring tl1e n1~t.gnetic cHect), thc11 ;i li11e .. link 
'vitl1 eacl1 turn, so that ''le 11a,·e Xx; linkages. 

Jt1st as th(• n1ove111e11t of an e::l<.~ctric fielcl pro­
<lucc:s a magnc·tic fteltl, tl1e rc,•crsc is true. T11c 
collapse of ti t.• llla..rmctic ficltl <>11 openi11g the ~''"itcl1 
produc(·" an electric field. You n1ay l1a \"<.' heard 
<>ftC'n tl1a.t '\Vhcn a n1ag11etic ficlcl cu ts a conductor a 
v<Jltage i set lll) in tl1c ro11ductor ; Ll1t t.:lectrjc 
field i~ tlll'rc \'tl1etl1er th<: co11<luctor i~ present or 
not, and the conductor 011ly allcJ'\\. us ll) t' collect " 
tl1e electro-mott"·e force an'l produce; a cttrre11t in a 
circuit. 

'l'he direction of tl1e E.:\l.F. produce·d i11 a con­
ductor is at rigl1t an.gles to t:l1e magnetic field and 
also at right angles tl> the rr10,·emcnt, ttterefore it 
is C\'enl}1' produce<l round the turns of tl1e lcctr.ic 
CtT"Cttit . 

The strc·11gtl1 of th v~r,ltaae or E.~ (. l'. procluccd 
de pe11ds cJn tl1c rate at \\~l1iclt lhe Ii11kages are 
changing ; or, cor1siclcri11g 011ly one tur11, <>rt the 
rate of ·•cutting,, of the t11ag11etic lines by the 
field. 

Fig. 2 sho\VS a magnetic field Ilrotlucct.l by tl1c 
c11rrcul in a coil. \\.l1en tl1e current i~ sucldcnly 
st<.>ppcd tl1e li11cs ntt1st collapse through the turn. 
of the coil, and tl1erefore 5 .. t up an electro-n1otive 
force in the tl1ms. #fl1e dire>ction of t11is induced 
E.l\1.F. is st1cl.t as to oppose' t11e cl1ange that is t~tking 
place; if the currc11f is being $topped, tl1e 1:--:.~1.1: . 
'viii he in sucl1 a tlirection as to tend to keep it 
flov.'i11g ; if the ct1rr -n l is bei11g startcJ., the E. :\1.F. 
'""'ill oppose tl1e currc·nt and the current \Vill then 
not rise to its 11orn1al \.·aluc in1l11.P(liatcly·. 

\\ l1c:n ke:yi11~. \\-c..• arc 01net: nt<:!S $tarting a1td 
stopping a current- the plate current.-a11d to 
pre\'·ent clicks being radiate<l it is desirat>lc to_ ~tar.t 
tl1e oscillations con1parativ<·l)· gra.duall~·'. Tit!!:> can 
be clone by ins~rti ttg a c.:01 I, which has a good 
magnetic field \\.·hen exc1tf'-rl by tJ1e platt; current. 
i11 the 1-I.T. lt~ad . Tl1c back E.~1 F. prevenL~ the 
current s11ddenly rising to a n1aximum when the 
key is closed, a nd makes tl1e oscillation builc.1 up 
con1paralivel}· slO\\,ly. 

Other cc)nsiderations n1akc tts t1se a condenser as 
well, but tl1e coil n1l1st be <.apablc of 1>roducing a 
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strong fi0ld '1.nd so an iron core is use<l 'vitl1 a large 
niimher of tun1s; this is to produce sufficient 
E .) f .F. 

The circuit '\\"l1ich is capable of reacting on itself 
in this wa v is callecl. an indt1cti,·e circuit. and the 
J>TOCeSS is called Self-incluction for obviOtlS reasons. 

Only 'vhen the magnetic fiel(l is in motion is there 
an E.;v1.l· . in(luccd jn the coil, so there j~ no E.)i .F. 

• 

clue to self~ind11ction in a D.C. circt1it except on 
variation of tl1c current and the consequent 
variation of the magnetic :field. 

.t\lternating currents. \Vh •tl1~r l1igh or lov..-r f re­
quencyJ arc a. different propo~itio11~ as t l1e ct1rrl•nt is 
rt .. \1'c•rsina periodically. 'fh(' 1nagnetic field is 
directly dependent on the strc.ngt11 of the current. 
an cl the changing of the field "''ill procluce a back 
E~~f .F . The applied voltage mt1st provide the 
clrop in voltage due to the ohntic resistance, and 
mt1st off-set the back voltage as well~ 

Fig. 3 sho,vs tl1e conventional sine v.~avc of 
current, and '"e v;ill assume that this Vt·avc occurs 
to the crrcttit sho,vn. In this circuit the inductance 
1s assumecl to have no resistanc.c and the re,;sistauce 
to l1ave no inductance ; in practice it is possible to 
approximate to tl1is condition. 

\Vhen I 00 million linkages are cha 11gt"'d per 
$econd the circuit v.ill 11ave an induced back 
';<J ltagc of 1 volt. Therefore '"'e ca.n write : -

!late of change of linkagc.--s 
Back ,·olts = ------------

100,000.000 
i.\.s the number of turns is fi..xed in a <..oilJ and 

the core is \1st1ally· of a cons(a11t type, tl1c rate of 
change of linkages will dcp<.:ll<l llpon the rato of 
change of curren l . Let tis sa1· that a curtain 
number of lint.-s art• set Ull b)' e''ery an1perc in the 
{·lec tricai circuit : if ,,.c k110,,- this, we can cal­
culate the li11kagc.~s per ampere. 'fhis, multiplied 
b)' the number of amperes i11crease or <.lecrea-sc 
per :;econcl. 'vill gJ'\~c t.hc cllangc of linkagt:s per 
second:-

Linkages pef an1p. x rate of cha11ge 
of amp~. 

Back \·olts = ---------------
I t){l.000,000 

linkag<:s per- a.nip. 
It is clear tl1at the -

100.000.000 

• 
lB a. COJ1-

stant of the circuit, whereas tl1<.· Tate of cl1a~g-c of 
current \\ril l cl :.pend 11pon the nature of the applied 

source. (Tl1is is not exactly true, as tl1c linl<age~ 
per amp .. 'vill depend on the satt1ration of the iron). 

Tl1is constant is called the Co-EF1' TCIE~T OF" 
SELF-lNDt:CTlON of the circuit. \\'"hen 100,000,000 
linkages are set up per amp., the value of the 
constant is unity, that is, I HEx~v. L i.<> used as a 
svn1bol for tl1e self-induction of a circuit . .. 

From tl1is !orrn.ula f<)r the bacl{ volts, it is clear 
t.l1at \vhen the Ctirrcnt is cl1a11gi11g 1nost rapidly~ 
the back volts will be a n1axim\1m. 'fhis occttrs 
\\·hen the c11rrcnt is cl1anging from a positi'\-0 valt1e 
to a uc·ttativ<~ 011e. \\.hen the current is a n1~ximum 
the 111~nctic field is, for that parti(,ula;r instant, 
stationary i11 space; there "-'lll be no l)ack E.l\I.F . 
a t11is instant. 'l.ht' dotte<l line sho\\'S th0 ':-aluc 
of the back E.:l'.f .F. for t11e san1e time scale a~ tl1e 
c11 rr('n t. The rate of cl1a.l1gc of a. sine ,,.a \re is 
another sine 'vave, so the back E.M.l-1'. is a sine 
"'a,,.e-tl1a t is one reason '\Vh)- a sine vta,'c i<; chosen 
for the form of an alternating current. 

"ro offset this "·olla.ge the appl1ecl \'Olt.age must 
s11pply a ''~\re equal and oppo~itc. i.e., the wave­
reprcsentecl by tl1e chain line. _ s ~'ell, the applied 
voltage 1nust supply the ol1mic drop clue to the 
resistance cif the circuit. Tl1c '\"alue of this i. 
Current '< Resistanc'-"' (Ohm•s l,a,,,-v}. <ln<l therefore 
the ohmic drop is proportional to tl1e current at 
~very instant, giving the '\rariatio11 sho,,.,.1 b~r tl1e 
thin solid lin~. The applied voltage; must be equal 
to the s\1m of tl10 baol' volts and the oh.mic drop 
at every instant. Adding th<' instantaneous 
(Jrdinatcs of the l\\·o \\Taves. a third wave is obtai11e<l. 

the req11ircd '\va,·e of applied ,.<>ltage-<;110''-~n by 
tl1e hea\-y· dotted 11n~. This '\\ra ' 'e is less than 90 
ahc1acl of~ the current ''rave. and tl1is angl · 1\\·hat­
ever it 11appens to be) is called tbt• angle of lag o[ 
the current. 

It 'vill be notic d that ,\.,l1en pt1rc rl·sista11cc 0111) 
ClCC11rs in t11e circ11it, the angle of lag i"S z~ro. z.e.# 
tl1e curre11t i~ in sterl or in phase ,,_..1th tl1e appLiecl 
''oltagc. 'J'h<' ,ffect of inductance in a c1rct1it 
i~ tl1crcforc to n1akc tl1c ct1rr~nt otlt o.f pl1a"jc ,,·itl1 
t11c \'Olts (excepl un<l •r re ,ona11ce condition" \\-l1eu 
ca1)acit)· also i::> prese11t). 

]'lie l)<tCk J-.;.~l. {··. Of a. cirClli t lin1its tl1e Current, 
and if tl1c L of a circuit is kuO\\'n ,,-~~ cau pre­
deter1n111e the currt~11c fro111 an~" g1ve11 ~ource. 

The lines set up per an1p. of cxcili11g current it1 
a gi\·~n uniforn1 iron-cored coil is :-

1.25 x tums ;< pern1ca.bility · area of core 

lengtl1 of core. 
'fake all n1easur('n'll·nts in centin1ctres. 1·11e 
linl{ages per an1p. \Vill be t}1js c1ua11tity multiplied 
by the turns. 1"hc co-efficient of in<lt1ctio11 (1.,) is 
tl1e11 found b~l divicliug by lO(l,OOCl,0(10. 

(C'0Jttilltt1.cl (1/ foot nf co/1,;;z.n I opposz:te poge.) 
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Telephon~ : Arch'l60:!/ 1659. 

( C ot1tit11ted J1·0->>-t pre vi 011s page.) 
1.25 ·# (T t1rns)!! x permeability x area of core 

100,000.000 x length of core. 
The a.r<'a. o:f core is the cross-S('Ctional area of 

·the iron ir1 the cc>re. 
'J'hc n1aximur11 rate of ch ang<: uf a si11e \\°'fl'\~e is 

given by 2it. x m~xi111l1111 value of ''-ya'\.,.C; for a 
current v.. .. av·e this ran b e stated :-

).[ax. tatc of change = 21t.1 a rnps. per 
seco11cJ . 

\\'o have already shown tlial the baclc 1~.i\1. 1~ . is 
give11 tr\.: :-

\ t olts - L x rate of cl1angc of current. 
"rhcrt'for<;\ : 

1\Ieiximum value of back E._:\l.F. = T..-Y 2-;tl 
\"Olts . 

Or:-
Effcct1\·e ''alt1c <){ bacl<. E .. I.I ... . = T~ x 2r: /... t:ff. 

,·alue oJ I. 
\''rittcn as 1~ .. : 2::Ll 'rolt·. 

The applied voltage aero&'> the incluct'1.11<:·e 111trst 

be l~J Ll1creforc llle ratit) of volt<; lo ar11ps. ,,·ill be : -
E 

I 
l'ltis ratio in a clirect current circuit i$ callec l the 

resistance. bt1t here it is called tt10 1r l{.eacta11ce." 
atl<l ·~ ~tatcd irl ·' a1)11a1ent '' ohms bccaus~ cJi its 
reseml,lance to l'l';-\i:';lta.11cP i.11 tbc forn1ula of :\fr . 
()hm. \VitlLout tltc }JO\,. r absorhi11g properties of tl1c 
"* real '' ohrns. 

Adjusting the Length of Radiators. 
By Co1i. ~I~ J. C. DEx~rs (El2B) . 

H aving rece11tl)- had the 1ni,'fortu11e to cut off 
too inucl1 from t l1e ratliator o( a Zc.:ppeli r1 a~rial 
during t<:>sts, t11e "~ri tt•r devised the plan $ho\vn in 
t11e figt1rc. by 111c:.--a11::; of ~-hich t~n1porary altt:ra t ioris 
~o~ te~t p~1rposes can be- qtiickly n1acle .. \ pern1anl'nt 
JOln can. if ncccssar)·, be 111ad.P so soon as the correct 
length 11as l>een d<1't( r1niuecl. 

e 

ft '\Viii 11(· sc~n t]\at _ and .t3 are si1n1)l).r t\V:O ~i11all 
bl<Jcl~s 1.){ bra~" dril led ~·i1:l1 t:'\.\T<> ltoles ior the a(·rial 
,\·ire clo~e tugetlitr. a11u eacf1 f1.tted '\\ ith t'\'t<> ~ct 
sere\\.' for clatnpi ng the ,,·ir{:!. 1'l1e e11cl <)f th "' 
:radiator t 1111s bcco1t1~s in t:: t:-ct te lescopie. 1·11l' 
\\-ires bet\\·ee11 the- h\'O block.:; can, if (lcsired, be 
t \\ristcd fO\tnd <)11<' a.11otl1<:-J". 

Where is :your Article ;.> 
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My Visit to the Alfterican Seventh District. 
BY \V. I--I. ANDRE,VS (G21TG). 

In tl1e course of my \vorl\: as a seagoing radio 
operator, I ' "as, some nine months ago. transferred 
to a vessel en l1ing at Pacific Coast ports of the U.S.A. 
and CAinada. 

This see111ccl an excellent opportu11it)" to get in 
toucJ1 with some American an1atet1 rs, so \J;l1ile al 
Tacoma I ''Tote to \V7PP of Portland, Oregon. ()n 
arri,1al thcrt\ I recci,·ed a letter from l1im in,·iting 
n1e to tl1c local club's meeting tl1at same ~vening. 

'\\·7pp has a 50-~"att TPTG set f~d fron1 a 
mercunr arc. an(l a V.f'. Hertz aerial. The receiver 
is constructed from the 4-tube .hort-wave design 
dcc;cribcd in tl1e ~ovcmber issue· of QST~ and is 
i11stalled in tl1e next roorrt io th0 transrmt ter, in 
conjunction 'vith a. really good control panel. 

\\~e proceccled to the meeting of fl The !{OS<' City 
:\ mateur Radio Club." (Portland is fan1ous f<>r its 
roses.) The meeting was hel<l on the mes~-cleck of 
tl1e old battleship Oregmt. lying at a convenient 
landing-~ta.~c. Hert" I rec~ived a real hatn \.Velcome, 
and met qt1ite a number of local transmitters. 
Thev \\~ere l<een to l'no\v about amateur lie nsing 
conditions in Britain, In a sl1ort chat~ l 1nentioned 
the principal point in connection \v1tl1 011r ne\•t 
licence conditions, and 'vac; asked to convey the 
deepest sympathy of the meeting to British amateur:s 
on <tccount of the restriction imposed on us. By 
contrast, our i\rnerican friends arc allCl\Ved all the 
amateur bands and tht· full ''idth of each band ; ancl 
a po\\~er input up to one kilo\va.it. There is no 
insistence on crystal controlled sets or resonator£. 
Th~ neon lan1p t)fpr· of \\ra,·cmE-tcr is in general use, 
and l'IIERE ARE 1~5 I.,lCEXSED TR .. .\ ·s­
lVIITTERS I~ TIIE P'ORTL1\)[D ~IBE .. i\. AI.,O~E ! 

The club s ·t. ,,~7.·\j\\"~ is 11ousefl in the battle­
ship's radio cabin, and is of tl1e 1'PTG type 'vith 
\

1 F. Hertz. an arrangement which S('etns to be very 
popular among the clt1b mt. .... mbers. I literally took 
off my hat lo the fine \v·orl<manship o f \ :\"7FE on 
the transmitter. and that of ,,.7C~ and '''7PP on 
the po,,rer supply unit . 1"'11e receiver was to be of 
the QS1- 4-tube 1929 type, and \vas being con­
structc:d by \ \77lJN, who. by t11e '\vay) i.vas re~ponsi­
ble for building the one in use at \\"7PP's station. 

In the course of the e'\·ening tl1e election of officers 
for the en~uing half-year took plact•, and l ,.,as able 
to congratulat my good friend \\~7l1 . (\\' ilbur S~ 
Claypool}, on being elected both Presid0nt and 
Section Communications 1\fa11ager. 

The annual general meeting of any organisatio11 
is proverbially a rather du 11 affair, but this 011e was 
not '\\'"'ithout humot1r. 1\ t a previous meeting, one 
of the men1hers had protested t11at if ladles \\"ere 
to be admitted to men1bersl1ip '\vithout ... subscription 
he proposed to don feminine attire. On this occa ... 
sion the President formally prt.:sentecl him with a 
very '' chic'' apron, wh1cl1 l1c \\as forced to put on 
in t11e presence of 1.l1e meeting. But 11e didn't get 
let ofl pa)ring his s11 b. l 

. .\ fter t11c business, '' hot dogs p and coff ec fol­
lovlecL, and 1 "\\"as made to feel almoc;t as a guest of 
honour-but it invol,rC>d a f uril1er speecl1 from me f 
I gathered tl)at quartz crJ·~tals are considerably 
cheaper in ot.1r ov.--n country tl1an in the States~ but 

in ,,~,,r of the necessarily mnr11 l)igger demand for 
them 11crc, .,.t~ral of the Portland Club me1nbers 
announcecl their intention oi con1ing to ]!,ng'la11cl to 
~et up in busi11ess as quartz cr~/stal mercl1an t:; ~ 

011 tl1e follo'\\'ing morning- \ \ .,'nf O ,·isited 111e· 

aboarcl the~ sl1i1). l f e ,,·as gr\ atly 1ntr1gi1cd l)y a 
detnonstration of tl1e worki11g of tl10 auton1at1c 
SOS alamt ,\·ith 'vhic11 the· t.ation was fitted. \\~hen 
e:\.'01ni11i11g tl1e 1 i li."-·· c1uenchcd spark trans11littcr. 
11c said : '' One and a 11alf kilO'\\"afu of 220 volt 
\.C. at 500 cycles ! Ol\ ! boy, l\.VO fifty-'\,·att tubes 
in a self-rectifying set would sure gi'\"e \\"Ondcrfu 
result her(• ~ '' I 11eartily agrc·ed '-... ·ilh him. but l 
hacl to point out tl1at not. only vvas a 100 'vatl 
tra.nsn1itter out of 111c· q11c~ti<>11 u11d<·r an ad1ninif\­
tration whirh <>Ccasio11ally allows tt'n-\,·att station 
to b ~set 11p, bt1t tl1at <'\·~n reception '~as impossil>le 
on a 1t1otor vcssol, owing to the consi(lerabJe \'ll)ra 
tion. Tltis vibration \Vas due to t11e auxiliary 

• 

generators, and not tt) the n1ain engines. lt \\·as 
therefore prcsct1t in port as ,._..~11 as at S<'a, and t ha<l 
pre,·iottsly fou11<l tl1al conditions for short-,va\'~ 
re-ce1ltion 01t b<>ard that vessel 'vere well-nigh 
hopeless. 

\V7l\l0 th~n took ntc to his station, '\vhich U!)CS a 
50-watt TPTG ~et and a "·ertical antenna. l'he 
recciv~er 'vas a l-v-1, crnplo)ring a scrccn-gritl tube 
in the R , F. sta.gc. \\"e donnc·d th~ pho11es and founcl 
the 7,000 k.c. band '"l'as fa.irl)7 quiet~ as it W~"> mid­
day. 1 IO'\\YC\'Cr, a CQ call raised \\' 7E!(, or l~\:crctt, 
\\~ ashington. 

1.-rom !{G\\. '\Ve proc:<·cdecl lo \\'7l-X 's station, 
,\·here Lhere is a TPTG set v.rjth about 35 , .. ·atts 
in1>ut, remotely controlled from t 11e receiver room. 
The recei\:er is a 4-tu be. sir1lilar to tl1e one ,,.7uN 
is constructi11cJ' for the club set. .~\ cc,1 call on the 
7 ,000 k .c. ban<l rai..."<'d \\.7.\ B \", \ \'lllt man College, 
V\,.alla \\"'alla, \:\"ashingltln. I took t11c ke}~ and 
l1ad a long QSO \v th him. He finally thanked me 
for gi\~ing him the chance to v."orl< a G at las ! 

I may mention tl1at while 1n \-ancouvcr allout a. 
montl1 <>a rl icr. the s.s. l xio12 layT, for one day, in the 
next bertl1 to n1y shiJJ. On such occasio11s I of ten 
go aboard '' the n ... x t sl1ip '' and look up the 
operator. Th is time l d idn 't, hecausc the· l.>:zo1z 
;.vas only making a sl1ort stay. \"'ou can guc~s that 
I kicked myself for not cloing so when I found 
aftcn\-ard~ that tl1e operator " .. as anot.l1cr amateur 
transmitter (;5,\·Q ! 

l still had hopes of encountering the lxio11 againl' 
but on 1ny arrival in Glasgo,., at tl1e end of the 
"~oyage a. nf·,,· (le\·eloprll.C'nt occ1Jrred. By a stroke 
of goo(l fortune I was gi,·en a shore position. This 
will (;~nabl<'- n1e to start tip agai11 as G2YG about 
next October, from an add.re ·s in the S.E. London 
area. .\t present I am sta.tic>ned in Glasgo"", 'vith 
no facilities for transn1i1.tiugJI but l got in toucl1 with 
G5'YG and 11c 'kin(lly invited 111e to the last iuecting 
of the; Gla~gow ,. gang~, at his house, before the 
summer br~a k. 

In c<>11clusion, "rhilst I am sorry to ha,·e no further 
opportunitic.·s fo r visiting amateurs in other coun­
tries. 1 tlunk any sea-going operator \-..ill acrrcc ,,·itl1 
ltle that ~· ''T'is a far, far better t11ing that I do." 
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A Simple Aerial Syst~m. 
By H. ('. P.\(rE (C~6P. \.) 

sc,·era] titll ·s lately I ha '\·e b ·en (l ked hO\\" I 
manage to '\vork "'itl1out using separate aerial~ for 
each. ·r·llcr i really nothing t1nt1st1al in tl1 ~ 
arrangt·nll'Itts 11l·rc-, but for: the l>t·nefit of those 'vl10 
hn, .. c ~XJ> ·ricncetl (litf1c.ult1" i11 fit1(li11g an a ·rin l 
suital>lc for t11P 2. 7 at1d 14 ~l.C. lJan(ls I pror>ose to 
gi,·e a fe,v (}etails of tl1e ··~l~tc111 in ttse l1t>rc·. 

I \\till con1n1Pncc \\·itl1 t11<! aerial in ttse for the 7 
an cl 1 ·i i\i. C. l>a nd... '1

1

1\ 1 is a Zt'lppC' li 11 I ("Cl l lt·rtz 
65 ft. lo11g ,,·itll nv~i11 f ·cdcrs 16 ft. lc>ng. 'f)lt; 
a\'<--r,1a · beiglit c>f th • aerict l is o,·er 2 . .:; ft .. tht: far 
e11cl b~i11g 40 ft. higl1. '1'11 only· ~,,·itcl1i11~ rc.>qt1irecl 
to ''\'"itt.h fro111 c1nc· band to tl1,.. otl1 ·r i-s a D1 >])'!' 
porcelain mottil te<.l aerial ~\\·it cl . "file clia uran1 
rnakes tll\! \\·itcl1ing quit· clear, so l sl1a.ll 11ot 
<1 "'scri b it; f urtl1er. 

Soon after t11is atria 1 "'·a put UJl I founrl I \Vant ·cl 
t<) \vorl< on tl1L· 2 \f.C. bet11cl. . O\V a 1Icrtz n rial 
i.~ not a11 iclectl racliator f(>r th1. bancl. t:sy>l'cinl1)" 
"\V}1cn it i dc·sig11l'd ft>r a 111uch higl1cr fr c:qut=n ')", 
~o l <lecicl ·<l to u e a. c<>11nterpois ~ i11 cc)nJ11nclH111 
'-\'tth thl' l{ertz at rial. '.[J1is cour1tcrpoi e i" co11 ... 
11ectecl traigl1t to tl1c 2 \11. ". trans111ittt ~-~ a~1cl ~ 
it i · 11<)t 11scd i11 anv ot11f·r ba11cl 110 -.,,\\ltcl11ng 1.· 

rc<t ll ir (l. ·1~11c total length i~ 011 • 11 111tl rc~l fc t 
at a height of se,·c1t ftt·t. .\11)' clecr(',1sc· lJl the 
Ic11gth g-1,·~s a drop in ~crial ct1r1cnt. J>r<)b .... h.1}· a 
n111ltiplc ,,·irt- C<)untC'rpo1sc ''you lei be nlor: ct l 1c1 ·nt. 

The aeria 1 i con11ectcd 1 o tl1e tran~n11tt ~r })}' a 
SPI 'I '°\\\:itch. In on· po~itio11 the \\ritrh thrO\VS 

tJ1e Ii' c f >ed ·r to tl1 -- 2 ~J .t:. transn1itt ·r <' 11<1 in 
tl1c oth:)r 1o tl1e I f">DT ,,, ... itcl1~ ,,-hich fet.·<.ls th .. 
J cLncl 14 :\f .(. transn11tters. Th pre enc<' ()f tl1c 
clL·ad fee<ler, ,,11en ''")rkino- on t11<. .. 2 l\T.C. bnnd 
c]c,(-. not ~>c1l1 to matter. 

'"fh<: ac·ri<t l 41ncl C'<)lll1tt,;rpoi~c ::ir cou1>l ·d directly 
to the 2 ~l.C'. l rar1sn11ttc-r, the a ·rial l)c.i11g co11-
nccte<l t(> ll1c r>latc e11cl ( i f tl1c Coil ancl tl1c C<Jtln tc·r­
poi c to tl1c ce11!re. I l1is "'·ill,.<:)f cot1rs<:. <lcp 'll(l 011 
tl1t· chara<.~t ·rist1cs <lf ).""Onr aerial S)"5tc111. 

\\-itl1 tJ1c a f)o'\·e aerial ~y<:>tc11 . an cl a11 i11pt1 t <>f 
t .11 ,\-a tts. all aerial current of j us~ unclcr hC:lf aJ1 
a 1npcrc is obtai11ed from a11 l ltrat1d io11 t:ra11"1 1 t tt~r. 

\\~ile a. area t clc<tl {)f tin1e J1as 11ot hcc11 '->] >t•n t 111 
th .. u:-.l· of ~lie 2 ~l.C. Bet. it ha bee11 Jl<>s ~1 hle to 
,,·ork cl ista n cs of o"·er tl1ree 11t1 ndrccl n11 l 011 
C.,\. 1't:\cJlllt)ll}''" 15 r~portt.cl as "OOd !-ilf ~ngth tlp 

to about sc-,·e11ty inilc~. C>11 tl1 · otl1er bar1cl ~ th · 
llSttal an1ount of ]):\. \\~ork ~la!) b~c11 clon~. tl1e 
results 011 14 i\I.C. pro\·i11g c1 u1tc ~at 1sf<.tclor\:. , 

'fhL· abc1\'€" at.:rial could b~ usc<.l on t11' 28 ~1.~ . 
band~ thougl1 I clo 11ot think it '''Ot1l<l ll · '\~cr.y ~nt 1s­

fart(ll)r. _\.11 aerial l1aU the lcngtl1 \\·oi1ld ~c 1nucl1 
b~tter. 111 a11y c~"<.· the- dcs1g11 of c1er1<1I~ for 
f rcq11 nci ·s. al10\'C J 4 i\I.(". i · beyo11cl tlt · ~Cl>I)l! 
of this c.1.rt iclc. 

In conclt1 ·ic>11, l sl1ot1ld lik.c to ~a)' a fC\\.'" ''·ord 
al)out the acl\'antag<.~ of using a ~·1>a1at: tra11s-
111itter for cacli band. " .. l1c-rc·\·cr possible ..... ot only 
is a great cl cal of ti~e sa 're<l, bt1 t on~ 1s ~ bl.e ~o 
lt•a.\·e etlt\" 011t trar1sm1ttcr st..:t to t~c 5cLll1~ a<.ljtl t-
111cnt for~ \\'C ·k~ on ~nd. tl1us enabling 011e tc> ~~~t 
ottt any partic11l_ar .;;etti11g: \;er)' thoroughl)T· \\1tJ1 
st1ch ~,\·itching it i. po ~s1hle to cha1lg~ fro1n Cl~e 
l>(lncl to anotlLcr in l<:ss than half a t11111ut~. \\ L' 

a 11 kno,,· 110\\' an nclying it is to }1(~a.r. a ~tat1or1 \v<· 
'\vtsh to call ,,.<>rkin~ ou a banll to ,v}11cl1 the tra11s­
n1 it ter is not arljuste<l. 

Aerial Wire. 
B)' .\. 1\1. Housroi ·-l~~RGlJS (G2ZC). 

lt see111s to l)l' that t11e aerial is of vital importa11ct 
for the transrl1i~'5io11 <>f signals. and I r1otccl i11 the 
:\la)Y' is...~nc· of 1·11E Bt11 LETJ!': tl1at one Hain dol·s 11ot. 
USC" 7-~tra.nd '''ire o''rir1g to tl1" uneven length of 
the wire. ,,.c all knc>w ll1at t.11e ideal ib a large 
flo''' surf ace for R. Ii·. currer1ts, but hO'\\r m. ny· 
kno\v tl1at st1cl1 <Ln at·ri<t l '''ire has l)et"n on t11e n1arkct 
ior seve1 a..1 vca r.-. in t 11c sl1a.1>e of ~Ic" r!\. Spa rklets 
(of soda ,,·ater fame) ~~ ia<:rnato11e ,, aerial ,,·ire. 
·1"llis is ol<I i11 70-ft. lc;ngth .. an<L consi. t , (>f 32 
strand of copper striJ>. '\"'o\·en into th" for111 of a 
11ollov.- t t1be, not un lil{e tl1(• flexible gas ti1hing- ,\.<.;. 

kno\:v·. The ~trip i · tl1in, ancl thtts \\TC gc·t a ti1bc of 
al>out ~' it1. <liatnct ~r. \Vithot1t much extra \\eight 
0'1-er tlie 7 / 22 t;·pc. thot1.gl1. of co11rst:. tllt'" ,,-i11cl 
T(•sistancc surJacc is \,.en" co11sidcrablv n1ore. Th is . ~ 

aerial is a litlt · 111orc· expen<;r\·e tha11 tl1 • tt"'ual \V"irc, 
a11<l i. onl\· made i11 tir111e<l opper, but at th<' ~atn · 
ti n1e l ha v·e use<l it fclr the i)ast four )r<:ars. ancl find 
it satisfactorv i11 ''"c·rv ,,·av. I n1a\ .. acld that I 

... ,, - -
ha, .. e no inll•rt•st in tl1 · tir1n. and lhe:l.t l d(.1 11ot 111t:a11 

t11is lo l)<.' in a 11y \.\"a,v ;~11 <l<l ,·ertis ·111ent but c:t1. th 
sa111e: t1n1e, 11<1\ it1g 1>r<..1\·t·c.L its 1ncrits. r. pa ..... s tl1c 
in f,)rmatt<>n 011 for tl1.. b nefit of <)tl1t>r I I a Ins. 
Li,·ing as ( clo near th · sea, the 011ly fat1lt I }\, '<' is 
that tl1c n1akcrs do n<>t mak · it in enamcllt·d ~trip, 
l)t1t ei;cn ~o. l l1a'' 1' one i11 t1 c 110'"- that ha-" b \'n up 
O\L ·r 2~ years. ancl \\'h icl1 sti 11 lo<Jl<s good. l'l1erc 
is one other sn1all 1>oint tl1at I bring up, a I l1a,·(• 
seen so 1nany cases ,,~ht•rc- it is O\terlookc(l) ~t~<l 
that is, tl1at it is ,•cry important to have a lea.(l-1n 
a~ eflici(.'nt ac; th(' aerial. It is nc> 11sc ha\·ing a good 
aerial ancl a bacl l .. ad-in, 1>11t if tl1c- sam \\~ire, rlr 
ht,av_v COJ)per strip, 1)c 11scd tltc lo~s of ef 11cienc1~ \viJl 
be srnall. 

Stray. 
l\l. ~. J{illcn. of tl1 \'\ .\. Raclic) Club. liorta. 

r a\~a l. \ zores reqltt:st~ r ·ports t)( r<:c<!ption of 
C r·2o\J) (ln ]t1l)' 20 or 2 1. .I.11 ·tation i tile clu.b's 
n1obile outfit, \\forki11g 011 14.0<>f> kc .. ancl ti ii1g 

5 , .. -att~. 1 t \\'C°'\.~ sitnatcd 011 11c<> 1\Iount,tin, .\z<>rcs, 
5 <lOO ft. abo\' ~ 5Ca lc\T('l. I·t11rthcr t<'~t - ar in­
t '.11<.led i11 t}1 · ft1tt1r<· anLl r·porf .. , .. ·ill be \"cry 
\\"elcomc. 

'° ._,..... o~---oo y 
w1'CA co---- --- - oo·-
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Rugby. 
. Tl1c ~\·en t1:-011e I4c ndo11 n1e111bcrs ''ho t<>C)k l)CI rt 
1n the tr11, to R\1gb)" on Satl1rcla~r aftcr110011, Jul\· 2Ll. 
,,.!ll 11<) forgl't th ir <~xper1e11c ') it1 a ht1rn·. 'ollL'ctin 
at Eu"t<ln Statio11 ~t l 1).1n .. ,,.e plac.etl ot1rse1~·es 
\J11dcr th· pat rnal g11idanCl' of 011r J>r-l'siclc·J1t a11<l 
Iio11orary rfrcaSllfl'l" . \\·c \\'er Vl'l)1 plea!'>C(l to 
,,·ulcoJnt· a vtry c1Jcl Ir1c11d <>f 13ritisl1 a1nat''Ut!; , .. 11,1 
<>O(' ''he> l1as spc>kcn 1o n1a11y of tt .. O\'cr thl• 12,00<) 
milrs "'· hicl1 ~eparatv~ Cnglnncl fro111 tl1c.~ \11ti11odt·::-; : 
~ r~f~r .to l~rl·Jt(l~ l..1ell. Althc1ugh Brc11tla 11as l>('l'tl 

11,·111g 111 ol)scur1t\. 011e or l\\O of us 11a,· · l><: ·11 
1ttcl~~,. ·11<)ugl1 tt). find her hicling })lace. Tl1 trip 
"\\·as all tl1e 111ore 111 tc:--rcsti11g to 13rC'nda. })c:cau .... 1· 'ihc; 
11as 11carti the Post <)fficc ~ta ion$ jn • l~'\" Zea Janel, 
an~ all_tl1e 111ore tht> "'hort-\\-a~/c-:--.. '\l1iclt 11at11r()llv" 
skip tl11s c<>t1ntry. \\.t· ··f\)' ' r'Y· 111ucl1 like Su11<.la~· 
.... cl1ool chilclre11 roi11g for ot1r· annual treat. \\1

(. 

'v~re dul\r ~hephcrdc<l int<> the l .4(l atlll unrl<·rt<>Ok 
a jot1rnc)· ,,·hich is n1ai11ly r11 ·1nora bJe 111>on accnun t 
o{. th~ grcat l1c~c. Still, tl1i~ dicl not l)fe\ l'11t 11s 

t'nJ0):111 ' the trip. but \.\l'C \.\·ere Il<)t sorry \\1hen 
l~ugb _ ,,·as reacl1cd. Herc \.V • met a !>art\· of aboi1 t 
llalf-a-dozc:11 :.\1iclla11d l1a ms. · 

,, .. l' J>;i.cl< ·d ourst:l\·cs into a cltarabanc \Vllilc ll1e 
ph.ot?graplters tlf the p<Lrt}~ <li<l th('ir \\'Orst. ()ur 
Pres1<lt.·nt \\35 11<>t co be <.:ontentc<l '''ith ordinar}· 
snap~lll,t~ ~o he l_>rotagllt a ·incn1atoara1)lt can1crn. 
J_ea. ,-1ng he station, '"'e perccivecl t11l· T1n. ve1l1c11 ts 
li11cd \\ itl1 cro~'"cls '\vl10 chc ·re(i ancl \Va'-'c d to us. 
Tt1rninrr i11 to thu 111ain strc ·t th-. crt)\\·ds crre''' b 

dcr1~t·r an<l clcn~ ·r. and th ·11 "'' • pcrcei\ eel tl1a1: 
the)· ,,·ere 11ot coll .,ct ·d to {io honc>ur to i11ell. ·.(~ B 
b11t itt con11ect1011 ,,·ith a cl1arital1l • f"tt:. l;-i11ally, 
'\V~ fou11tl uurscl\'('S in a procession of decoratecl 
caJ:s ~ 11d co111ic co~tun1es. ()ur pacl· \\'a reduc('cl 
to tllc.: cra,,·J ct1strJ111aT)i tc> c;uch occa~io11!-,. 1"'his 
ga,·c th1..· young l<l<ly collectors a ch<lnC1..' to exlt1rt 
toll fr<)111 the l{.S.c;.B. l)n)'~. \'tho. to tl• ~ir cr<:clit. 
paicl ttp llcLt1clson1cl~t. ..\t le1)gtlt ""'e got out of tl1e 
p~OCt'~s1011 a.nd l'\Ur dri \·er fo1tncl t1is top gear. 
\ \ e sot>n ~trttck tl\c fore;st of tnll m<l t:5 \\ ltich co111-
P?Se tlle llugby· station a11c:l appcarccl to take CL 

c1~cular t~ttr round thent b ~fore entcrirtg tl1 · 1011g­

<lri,·c lea.cl111g up to tl1c mai11 l)uildi11g. 
Herc ,,,.e found sonic n1orc of our i\lidla11d frienils 

and, to tl1c 11un1l) ·r of 32, e1 ter ·cl tl1 statior1 : 
,,. '" t11 ·11 tli,'i<led i11 to t\\'O partiL·~, C;acl1 gui<l<.:d lJ}" 
one of th~ engineers. 

He>,,. ca.11 '-'"C cl(':scribc the :ta t io 11-c \"enrt11i11g 
"'·a 011 sucl1 a ~ig:i n • ic sea.le a11d f u 1 l of i ,; t ~r<' 't: 
frortl th · t11111ng iork con1.Tol to tl1e , 2<> ft: t 1nast'>. 
"re) stan<l. l>l'lo''' o~(' Cl( tl~e latter anfl gnzv ttJ)\\ar{Ls 
lO\\'artl::s it~ su 111 m1t requ1retl tlJ neck n1a(lc c>f i11dia­
r~bber, a.n~l \\·l1t:11 ,~·c 'v re t?lcl thcit th• top s\.va~rccl 
<~1gl1t iel.:!t ltl tlI\.' \~t1nd ,,-e d1cl not e\·l·11 di JJUtc th1,; 
ft"1.ct. ' I ht>u '' e we11t into t 1 r11acl1i11:. l1<i.ll. ,,·h~ r~ 
thc>sc ''"ll.c) {; 11 ari11g ,,·as ~o<>ll nt:1 <l<JU1)t llt·arrl 
~on1elllir1g r)f tl1c <.l · .... cription .1n1..l f1111"' 101 ' of caclt 
u11it an(l 1 l1f• \'ario11~ pa.ncls l)f the '' tcl1 hon.rt! 
above tl1c in(lt>scribable ti.in. Th · t~tior1 i~ 
rougl1l)- <li\tid,·d into tl1rt·e grc>ttps, i.e .. t11c 1011g 
'''a vc t ·le 1 ra1,t1y an cl tc"lcpl1ouy and tl1c. :--l1ott-\\·a,~ · 
tel ~ph<n1}·. 'fh · latter i~ tl1 · la t ir1~tal l ed and is 
cn1l~' jn j ~ de,·elo1ln1t:nt stag :;, a 111 \\~ l>uilding 
at so111c cl1.'tar1c{ r n1ote frc>111 tl1c 1ntl i11 bttil<li11" 
t)c·i11g ] 11 course of ~rcction for tl1is br~111<...l1. b 

}7'r<)nl th machit1e rrJ01r1 ,,.c "·en t 0 11 it\ t<, tl1 • 
' Iv·e l't}OJl'\. Here ,,- learnt a . ood les~<>tl i11 

~!-· ·t •!11at ic ~iation i.jdii1e~ s a11cl the ab e11ct of 1<10~ · 

connections. ·r11t· n1et !Od i11 ,,-hich tl1c· signal .... 
<."<1111111 o· 1r<>I11 th(..' l rc.t11s111.itti11g ~ ta tit)fl i 11 }_(>Jl< l<)l. 
'"'t.~re recei\·ecl , <tnipJiliecl a11c.:l 1)a scd 011 to L1 '" ,,·at ·r­
t;OOlcd oscillator val\' \\ere ·all careft1ll) explainc<l. 
and each of llS felt tl1at \':t- ,,·ould hn\·i.;; to spc11d 
n1a~1)-· cln.)· t11e1c }) ·fore ,\ .. C g<>t tl1c hana of the 
vanot1s ci~uu its. '1.'hl ~r sce111 to l1a v"' t11ougl1t oi 
e\·ct}· pos ... 1 hlt! cc)nt1ngf•11c)· to guard agai11 t fa ilttr 
at J~ugb;·, a.ncl c' l ll c>ur experts could nor fi11cl a 
tla..,,- in their ar1notJr. l ·ro111 this roo1n '\"e '"·e11t tIL) 

tc> a 1allc1·y \vl1cr ·\\'<'~a''' tl1e: 111c11n .\. 1·.r. and otl1cr 
cc>1 I.. each ~ l>out t ·n 1ect dia.11\<:'ter all 111ou11 te<.l . ' 
U!~O~ \\'l'l1t • e '''<>od f<1rn1ci;-,. I forget ho''" 1na1\}' 
1111ll:<>n str<LO<l · tlt1,..re '"·ere i11 tl1e I. :.tz r l) forming 
t11 • '~•incling, eacl1 f..>f ,,·J1i~l1 11a<l to be cleane<l. _ , • 
m tal ''as u"t'cl in t11c co11$ ructton of the roof : 
eve11 th ti >s l)i tll '".r •Of "·er tittecl ,, .. itlt fil>r. ·bolt~ . 

In t.l1c sl1ort-'' a,. · ~ ct ion ,,.c ,,·er · rnr>r • c.tt llo1n • 
a~1cl able n1c>rt~ CJ l1olcl our O\\".il ,,·itl1 our gl.1iclc~. 
l nfortunatt·l~r this ce:t1l1c at the· end of tbe rou11<l 
'"·l1en \\"l· \\ re ~(}n1e,\·]1a t j..)res!'t-ll for tin1c, as ,,.c 
\\OU Ll ha,·e lil{ed to 11tt'-·c "'\ta,·ccl l1crc h,11•T r. 

'J~llt: ~WC> l>t.l.rt1es hct\"illf{ rf..·foi11cd, eVCr}'~IlC <:on .. 
curred i 11 tl1e than I<.., cc,u' e:·ccl to our l1ost$. :\Jr. 
Fnl1ll<nt'r a11tl "\lr. ('oc>lc. '''}10 l1ad sh<>\\'11 t i s rouncl 
a11<l ta.ken ~t1tJ1 cnr<.: to <'XJ)lai11 ever,~ <lct;til of tlii-; 
p lerlclicl ~t:t1 ion. J)at king onr <..;I\ e~ ·a..,.ai11 i11to t11 · 

charaba11c. \\'{_' ". 11.t L._1ck to Rug Y). statio11 n11tl ~aill 
goo<l-b~·l' to ot1r \l 1dlancl fr1<:11'l:. -\t Ruql>\' ~tatio11 
,,.,.raided tl1c reire~l1n1 ·11t roortl a11d catts('ll ::,t1rpri!)c 
~ 1no11g t11 · 11:i.t1\· ·s a our capacit~t fcJr coolu11r 
c:lr!nks. \\' barcl)~ l1ad t1n1l· to do ·ju:stice to Ol1r 
t1111 ·t f)cf or · t1ur tTai 11 ;1rri,·ecl a t1d \\'e se1>a re1.tt:cl u 11 
i11t(> l ittlc ha 11cls \Vl1cr '''<.')r \\'e co11ld lll<.l r<J<Jr11. 

·1·11c· jo11rney back \Vill 1011g l)c ren1en1herl'<l f,>r 
tl1c hE-at. coupl ·cl ,,·itl1 a ~01nc,,-hat ~10\v trai11, a11cl 
th"' tl1u1lll<·rstorn1 at tic eull. Tl1e latter \\cL..., 

pt•rl1a-ps o i. ' <)f th<.! \V<lr~t l11a11v- of u~ c,·t·r en~ 
co11ntere<l .. 1'11e . \-j,~i<IO('S5 ~ r.>! tile lightnli1g <.ttltl 
the torr .. ~nt1al rain \.\'lrc.: a tit (·11tl i r1g t'J h.e !:>tlltn-
~\trnospllL're \\•e bacl •11cou n tert cJ . · 

·rRE 'l''R.\. ";:,-.\ TLJ\ ~ ic Tt·.t 1· PJJO'~· 1 n '-·s­
!\11·rT.Bl{ .i\ T G13J1. l{t,, ;s'\ . 

Assistancf?. 
f.{E.fORT::, l\.1: lUl'RED B\:~ :-

( T5HJ. f rf>n- ..,tat J<)ll 11si ll ,·c:11· It>\\- 1> ,,,·crs for 

I)llc)n c- \\'"t>r • <111 7 t1~. 
c;s ·. T. JIOlll atiOtl r c .. 1,·iny hi:-. 161 nletre 

.\'/. I articttlar:-i )f si 11al .~tr~11atl1. fa1li11c:r an 
t)·1>e of rccej\•er rvqn ·~ t cd. 

GET THAT ' ' B LLETI '' It"' E E L I N G A N D ri· E I~ L 
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• 
1scover 

Wireless Enthusiasts are daily 
discovering the advantages 
of placing Polar Condensers 
behind their Panels. Place 
them behind your panel and 
recapture the old thrill of 
exploring the ether in search 
of new stations and dis­
covering them ! 

THE NEW POLAR 
DRUM CONTROL 
CONDENSER 
bas many point of interest and advantage which will 
appeal not only to those \vho are already confirmed user 
of 1>01ar Condensers, but to those who have not yet 
experienced the pleasure of handling a really superior 
condenser. 

This new Polar Condenser has both Quick and Slow 
l\tlotion control. 
'fhe scale, 0- 100, is clearly marked, and ~ives definite 
hair-line readings, \\·bich arc easily read. 
'fhe condenser is secured to the panel by t\•:o scre'\"\TS. 
These 'crews pass through and l1old the neatly designed 
Bakelite I~scutcheon, thus enti1·el~1 insulatin~ the con­
denser from the panel and cuttin~ out all possibility of 
shocks through the screws. 
Dead true fixing. \ ' ery robust mountinJl. 
Drums and Escutcheons are supplied in either !'.\lack, 
Walnut or lVlahogany finish. 

PRICES: Con1plete ''Ith E cutchcon and 1-'l:sln~ Scre~s. 
·0005, 15 - ; •00035, 14 9; ·0003, 14 6. 

STANDS 128 & 133, OLYMPIA. 

POL.t\R '' IDEAL ., 
. 0005 .. - 12.'6 
·00035 - - 12 3 
·0003 - - 12 '-

l'OLAR \•VOLCON'' 

·00025 - - 6 -
·00015 - - 5 9 
. 000 l - - 5 6 

POLAR 
·00025 -
·00015 
·0001 -

'~ Q .J. ,, 

- 10 6 
- 10/3 
- 10/ -

T/11· f1111 t <1 11,11e of J>ot.ar Co.n1le1i .'lrrs ore 
i llu~t r<tlcd <l 11cl 1lescr1 bed 111 our 7lt'1.i:. 

'<tlrt/O,£!,lt(' •· 'J"'.J/. ..• 

WINGROVE & 
ROGERS, LTD. 
188-189, Strand, London, W.C.2. 
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DISTRICT No. 3. 

FROl\i 
THE 

]{e1>rcscntativc ~ J OShPH X ODE:'.'T ((:;.6T\\''), Co1)1)icc 
Roa(l, \\.illa~lorl, ~ant,\· ic-h . 

J{eporls rat h<. r sen nt ~- tl1i m()ttth, an cl T prcsu n1c 
'"c n1t1st lJla1111J tl1e holida:·s for it. I h<)pc to meet 
some of tl1e 111t~r1 frc>1n this .~rea at tll.e ('on\·t·ntion. 
Ii a11\·ont~ hns a 11)· i>oin t th<'~·"' ish nle to l>U t fc)r,varcl. 
JllCaSL' 1-=- t ntC knO\.V in good lime (_;5 J"( • nc)\V gc>in.g 
~tr(lng c1n 7 \! .(" . ; l> X includes _ ·ijni ' O\ go rod. 
2Blll found eonditio11s '"tn· bad Ior 7 c~ 14 \J .C. 
H · is , , r\· intcrestecl i11 tl'ic 1.7 - .l\J . . lJancl. aad ., 
,,·ould like to hear 111ore stat:ions tllerc. Bl~S2~14 
found f) ~ on all ba 11cls J)Oor I l<.· \\Ta nts to k11c.>\\ 1£ 
.sonic.th i na earl l)<• clo11e to bring n1orc sta tion'i on 
th· l 75 i\l .C. ba11<l G2CJ . . ''1th 6 \\•nt t . l1a 
\VOrkt•cl .t nu1r1ucr of nc>\\ countrit.5 <>n 1..J ~1 .C. \lorsc:" 
practic0 se11t ot1t 011 168 n1ctr •s a t 130Cl 1~ . s:r. 
each St1nda\·, also on <JRI1 gro\lf> v.·orl< fc.1r ( . B. 
c;s1 \\"still Ctll l\'itlg {)ll \\' jtl1 56 l\l.('. \VOrk Ior ( .B .. 
a11cl tin1t.• fullv occt11>iecl ' v1th scl1eclulcs. 

DISTRICT No. 4. 
Rcprese11tati\'e : I~. l{. :VlARTIN (G6.:\1 ). ('astlc·­

m<>unt, ,,~orksc,1). 

Ji!{ 225 l1a · ap11lic<l for .~ .\ . til k"'t. c-tncl is 
<.11lx1011~1, a\vaiting rep!:~:. Gf>llD i~ \\Orl<ing 
_\n1erica almo~t 11i0 l1tly· '"itl1 goocl report s. G5(')" 
rccei\·c..:. good re1)orts fro111 Euro1>e 011 i ancl 14 
i.\l.(. Gni\I:\ hns 11acl a fe\\ <JSO's, 11sing a DE5B 
as }>O\\' ~r at111)l ifi ti'r to C.'OrD. Js eApecti11g cl 11ew 
50-\\att \'alv " .. ..\~ these ,,·ill J)rohabl}· bt< the." la t 
1)i!:>tric-t .:\ates \\ ri tter1 b~ .. hin1. 11(: ,,·jshe"> t<> l l1t nk 
a ll \a.·ho h" ,.e SU J)ported l1in1. aucl lo tl1ose \\lto 11~v) 
1Jcc11 n na l)le lo find ti111e to send in nott'"i, 11e 11opcs 
they \\'lll SUJ)J)<)rt the' i1e,,,. l ) l~ . 

DISTRICT No. 5,. 
R ~prc·sentati\ C' : D. l>. B.l\l\. l!:~ (l ;~()()). Cr ~ce11 t 

H oust:, 1 <?\ bridge l're cent, 1"ettc11l1all, 
\ \ · o l \'l"rl1a 111 pton . 

G2\ X l1as b~ .. n at camp. a1ld has donl· '' ork \Vith 
.~rm) J<)l)-,,·a tl set~. G513J still 111air1tains regular 
co11tacts \\itt1 five co11tincr1ts. bu t has not ,-ct rais ·d 
OlPclnia. lle ,,·ou lcl be t11anl{ft1l 1f DX.me11 \\"ill 
..i.sk Oc ·ania t() look out for J1is calls. G6('(~ has 
bt: ·n list ·nina 0 11 14 l\i.C. ban d, but found rcce1>tion 
too bad to c:\·e11 start the g nc-rator. G6Cl rr·1)orts 
:::011ditions l>acl on 14 :\T .C ., bt1 t has ,,·ork<"cl Sou tl1 
1\n1erica. \'08.\R a nd R\ 1 (; \\'ert .. \\·ork e<l h<:>fore 
goit1g 011 l1olida} . (76XJ 11a::; rcturn<'tl fl'on1 Ca::>t 
• ~11glia a f ler doing goocl \\'Ork ,,~i tl1 IJOrtahlc outfit. 
lie reports 7 i\l.C. goocl, })11t 14 ~1.C' . ver~· poor. 
\\"t' arc i)lt.·<tse<l to re1lort that sc,·oral station~ 11~\.d 
tl1e plr-<:t ~ ti re of a \•isit from ():\ 4Cl\. . HRS149 
re1)ort~ 0 ood rL·te1>tion ou 7 .1\l.C. T l1c be l station 
)\Card '' d , \ " l\:l'i.:\G on fon ·. 

DISTRICT No. 6. 
Reprcsc11t«iLti\re: G. ,, .. T110~1AS (C~5 )"l'). 169, r tills 

l{oa(I, C..'am l)nclge. 
(;5\". l1as l)cen <l<>ing 'et)" ,,·ell tlti'i n1c>r1tl1

1 

ha ,·ing l )L ·n t\\'ice rc1)<1rLetl 1<9 in l" .S .... \ as \\' ~:1 1 
as obtaining < )S.\5 Irom ln(tia an<l S111ga1 ore. 
- otl11ng llu::> llc..~l·n hec1rd of tlte ut ller ·am l'1ri<lg1...: 
!:>tat1011s GS \ .'' l1as bc0n 0 11 the air t•<1ch. \\c.;CJ{-encl, 
but l1as 11otl1ir1<J' to rL llOrt. I l1a. \·c to ,,·cl<. ome a nc'v 
mt:!ml>t·r to tl1 · tlistril'L, :\lr. l;e:1therb~· (B R. ~68). 
of 13isho1)s St<)rt ford, an(l I sine '"r ·I}. 1101>e '" c 1na)· 
bear more of l1irn 1at,.;r. 

BRITISH ISLES. 
Essex. 

B\· 2.\Bl(. 
G5ll\- 11;:1.s been a.cL1ve ,,·ith I '\'att 011 7,000 I~ 

and work<\<1 OT 12:\AS for a11 l\Ot1r solid lie \\c>ul<l 
like re1>orts on Q l{l) tests c>n t his Jrec1t1e11c1·. a r1d 
callS '' ·1~est Ql~ (J • e"·~rv· l\Ioncla)· at 19.3<) G.i\I T. 
2B\~R reports 11othing- doi ng except to posl1 tip hi 
l1av '''ir<.' quartz resonator. 13l{S2(il is 'vclr.om\:d as 
a ne\\.. n1f•m ber au<l J1;ls logged over fifty· l" .S. ~. 
stat ions tl1is n1onth. [s also l)US\ "itll a 5<1.000 }{ (' 
rccci,,·cr . Bl{ ·2:~3 an{l Bl{Sl91 l1a\·c both b 1 11 
act i\·e \\itJ1 tl1<'" rccei,·lr. 2\Bl< L'i again read)~ for 
any 28.t100 I\:.( . test . earl)· n1orni11g~ 1>referrc<l . 

DISTRICT No. 7. 
Rt·1)rC'sr111t.tli\"(•: 11 . ,_ l>z\GE (G6 1).~) , X<'\\·garcl 11s 

I arn1 , 1'c, .. n 11an1, J'C&nt. 
This month S('<•ms to ·bri11g n1e more re1)orts than 

usual, for \\'hicl1 I ant glad. 

Surrey. 
B\' (j2 \ r\,r • 

• 

G2Dl is (l (>ing fint• \\'Or!c ,,·ith 10 \\"~1tts i11put. 
011 1-! ~J.C. ll e lltlS a lread)' wc>rl~cd 25 <:.ou r\trics. 
jnclt1ding S ·, )r. I . n11<l \~·. I {as " ·orked \ \ " 11~ l · X 
tlirec tin1cs at 12.0l> r.l\1."r. I-Ii.s tranc;n1itter is a 
1".1:>:r.c~. \\·ith n (' . l· . 1-Icr z aeri:'ll. G5<,_I is ~till 
doing srJn l(' fine QI< I} \\ Ork, ar1<l can rai:,e l·~l\l at 
an~; 1in1c, \\'ith ;tn) pO\\fer 011 14 l\l .. Hl! is tr)1 ing 
out n. nC\\' 1(.I~.n. transn1itt~r, ~tnd co11tcmJ)lattt~ 
alt ru1g 11is ttc1Jal. G2R J' 1~ a notl1<.>f Q 1' I> 1na11. 011 
14 ~J.C. lie l1as \\'Orkc<.l l >'" I \ X, gel t ing 1{4 ,,·it l1 a 11 

in[>Ut of 5 \\•atts. (;SGS i;:; \.\"Orking \Vith <Jlll". l>tlt 
l1as l1ad 111orr· trouble '' ith l1i R.~\. .\. 0\1tfit . GC)I .. I\: 
is I{ccp111g sk(~d \vit l1 J?_~ l rx, lie is a n1cm ber of 
G2DT'~ 56 ~l . ". C. B . (; rou I>· J-le ho11c~ to l>e '"'c-ork· in~ 
ou that frcc1ut·nc~· socln \\;th a L"X.220 ancl 10 \\ratt..s 
in1)ut. (~2\-\ .. 1s stilt \\ Orki11g nc\v cou11tric~ 011 7 
and 14 ~I . (~. !tis l>cst l) X UO\\' is \ .. l~4I 13, 'vho 
reportt ... C'l him l~ J Iii inr>tlt is 5 \\ atts fronl (lr r 

hat tcries. I le is u'iing a c·r·25x ,·al,,e, an(l a n C\\• 
\ ·. 1· . Tle1 Lz n~rial. G5\\'l~ has bce11 act i\·e 011 tl1c 
7, J 4 an cl 28 ~I. '. l>a n<ls. l'.)rt·li 1ni11ar\ c::fiorts on ~6 

• 
1.(:. ,,·itl1 ;1"25CJ, T40 and T .. S5 s<'etned 10 indicate 

that tl1 ... l .. S5 \\'Ottl<J be tlt • n1o~t lil{el\· ,·a lve. (~5(;5 . 
is just stat ti11g 11p agai1\ \vi th a ell n1ical rect1f1 ·r. 

Sussex. 
n,.. c~5 t 'l. 

BRS2~7 is 00'\V c;2 1~\l . \\'L \\"i~ll l1i11 t tl1c l> •t of 
luck. J-1 <' hOJ)CS to be <>r1 t i ie a ir ver)r sooc1 no\\ .. 
G5f\(2 11a::; at last got l1i · cr:~:c;tal lo C<>ntrol properl)'· 
rle l1as l1<L<l so11lc '\·cry· nice re1)orts on 11is gricl con­
t rol phone-. G2 lJ' l 110~1cs to b~ o n the air in a sl1ort: 
v¥hilc. G5U\~ lta':) onl'; t)C'0.n 011 tl1e 7 1'1.C'. l>and. 
He l1as been c0Jnr>ari11g tl1 :a t Jltrnudion an<i ·r.1>. 1·.t~. 
ancl fincl tlia t t l1e U .. \ g1, ·c:5 (1. rougher no te tl1an 
tl1~ T.l).'l·.c;. I l e is i10,,· i r1v·t·~tig<.tlir1g th effect C>f 

local rain on l1is signa l5, as 11e lias a lot of fir tr ·s 
at the ncl of t1 i " cria l. 

Kent. 
I3}' G6I•:\ 

2 . .Ul l. 15 l ~a\•i1lg us t(> g<> to T~tigb)" · \\- ,,·isl\ l1im 
t lle ue:5t 0£ SULt<.''iS. (~()I'\ ll~lS 11t t)c to report. i\ 
ne\\' ·11ppl)" of J{11>a t1lts l>att('ries l1<1s bee11 ol)tain ·d. 
anc.l po\ver is llp to lU ' vatt:s ag-4in. DX c<>ncl i tion"" 
have bee11 very patch)', espcc..ially on ll1~ 14 :NI.C. 
bar1d. 
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DISTRICT No. 9. 
Repres ntati~..- : G CouR'IENA ,~ l'RICE (G20P), 

2. St . .1\nnc's Villas, 1 lewlc-tt Road, Chelten l1an1. 
Conditions during the first fortr1ight of August 

\\•ere good, but after th is date-. " -hiclt coincides \\~itl1 
t11e forecast of the large snnspot, cor1diLions on tl1(, 
14 :\l.C. ba ncl h~ \ ' C bc·P.n bad ; at lhc time of writir1g 
tl1r-re St.•en~~ an 1ndtcat1on of ~n ca.riv rcb.1n1 of goo(l 
l>X on tl11s band. J am look1ng f<1r\\'ard to 111eeting 
n1an}" of )-ou at the Cl>Il\rcntiou. G2ZP \\'as JicC'nst.·d 
jn lVlay lac;t, a nd '' ithin t\\·o \VC(•ks ltd cl \\·._'\.C. on 
14 ~f.\., using a D04l): be~t re:sult bC'i11g 'v12:~-tS, 
'1<.35) zs. 1·1<. zr~. s1-, r .. t 1, I'Y. \ r. PT{ F\\l1c:Lt 
J>O\\·Pr. 0\1 :,) G2\y ~ ~ has bC'C'n on militar\- tra1ninf!. 
after \\ hich 11c ,\·ill bt: l>uilclin.g a 11c'' 01trtit. G201' 
11.a_s .l)ee11 bus)· or1 7 and 14 ~1.c·., <incl is t1si1lg (~.c. 
<..'''I~S is a \va~-.'.. but ,,·ill be starting \lfl again ir1 
Se-pte1nber. G~Q 11as bcfln n1ostl\" 011 7 1\l.C. and 
is. QS<) .. al1 E.urope. On 1 ·l .i\I .('. h<.' reJlOrt~ a <]SO 
\\:1t~1 \~I I U!>JDg 3~ "~atts 011ly·. G()J{ I~ ci1 .. r1ng tlte 
l)cglnn1ng of 1\i1gust \\- 1\ C. best I)_" ul"·i11g \"I~2l{X, 
,-1{2}\'"_. }">)"Ill), \\.6D\\'l'. \:\5 .\TT·~. ·r1211\-. Is 
constn.1cting a ne\\ recei\ er. CGRR is using a n 
in~loor _curre:1t-fed Ilertz ~n 40 in .. also reporo 
QSO \\ ith \\ 138 on l 4 ~f.( . Hc..s 'isitccl 11 l-\S212 
i-ln<l GGZR. G6,·\'T l1as sent a 1nost i11te-rcsting 
dcscri1Jiion of his 011 tfi t, ,\·hicl1, I tl1ink, sho11ld form 
thC' sul)jec;.t (Jf a se1)aratc articlC'. (Editor. pleasr 
note.) Ts no"" tising c·.c. on 7069 kcs. to a I>J·:'rlS\'' 
at 600 ,,.oJts fro1n batteries l-:JRS2I 2 i~ still at Rt1gby 
ancl has visited G6v\-O, G6~1C, G5~1L, (.; ~ O. Is 
11sing <t l--"\"alvt! portable, \\'ith \vhicl1 lte llas loggecl 
four continertts and 25 conntrics. BltS242 reports 
more building than li~tenii1g, but has r1ot , ·et 
cornpleted his 56 ~r.c. rc•cei"·er. · 

DISTRICT No. 10. 
Representa li,~e : J. ('LARRJCoA·r~ (G6C L). " Ciel," 

I Iartla od Road, London, N' .11 . T t.·lcphone : 
J-t'inchlc·v 3512. 

\ f"ery few re-ports 11ave been rcc--ivcd, \\~l1ich is 11ot 
surprising conside.ring t11c s111all 11111nber ('Jf "Nortl"l 
1Jondon stations ' vho are at pr~se11t active. 

One of our li\'CSt wires- 1\lr. Bra<lle~r (G2AX )­
has DO\V descrtccl 11s for the \'rilcls ol South T~or1don. 
Go,od lucl\'., olcl nlan. at )·onr nev.r QR.1\. In his 
last repo1 t he· states that 14 ~l. '. DX \vas good 
dl1ring July and August. 

G6I>r> has little to report, but, as 'vill be seen 
elsev.:l1ere, much time has been dc,poted t.o bringing 
the QRA lists up to date. G61~~ has l)een in­
activ~ since his vacation, but v;tll prol->c.i.bl}- bt~ 
,..,·or.king on 14 !\[.(.. in S<:ptcmbc-r. rle has bce11 
reported in .i\ t1stralia, so is looki11g fon,rard to an 
early contact. G5f-J j 11as done so111e local 7 :VI.C. 
lO\f-po~~er 'vork and is installir1g a '' Pertrix ,, 
suppl}p· G5CX is no'v on t}1e air in spite of diffi­
culties> as mt~ntioncd last month ! Brazil has been 
raised, but, judging by his strength ai G6CI ... , he 
should have no <liffl.cult ,,.. 1n \\~. .C. soon. J Ie 
:fi11ds operati.ng conditions· cha11ged since his earlier 
days of activity . GGCL 11as 11ad several J>Y and '¥ 
contacts, hut ne,,,. countries are elusive. Input 11as 
l")cen 7 \vatts from '' PertTix," Tests on 7 ~l.C. 
\Vitl1out an aeria.l l1a.ve pro,,red interesting and 
should be \VOt'th follo,ving up. FM \Va~ worked 
\vith 0 .8 watts on 14 ~l .C., " 'hich is best QllP vlork 
clone recently from tlus station. During "~acation 
G6\r\t l and GSQ\ r 'vere visited. Such meetings are 
one of the pleasures oi a 11oliclay. SM4ZF, '\\·ho is 

staj ing at GGCL, l1acl an njo)·able 1)ersonal QSO 
'vith G2ZC' duri11g l'lls sta)- in jersey. G5ui\I 11as 
co11tinuecl l1is 1. 7 11 .C. \Vor]~ and rt:fJOrts co11:->istcnt 
recc·ptian of (;5G Y ((.'l1e hire), \-\•110 11scs an inptl l of 
on)\ 2.5 ,,~atts. ~tr. Ilum i$ anxious to recui\"C -report fron1 stations c>11 11is . J<11-mct1-c trans 
miSSlOJl~, \Vitll f>a rti<. ular rt fereJ1CC tC) signal 
strengtl1. fa cl in; tlttd t~-pe of rec<:l\ \.'r 11~ccl. 
(~6GZ \\a"l visit cl l.,~; c;SLi\l clttrin~ '\acat101l. 
(7-Ql' has Cl (1tle Jitt](• acti\·(,. .. tr(tllSll1itti1tg, but i 
co11ti1111ing llis 5<'l \T.C. c:x.r't.:!riments. 

DISTRICT No. 11. 
Repr~~cntativ·c: I... II. TtIO\IAS (C;f)(Jl3), £16, 

1 n~1.ran1 J~oad. Tl1ornton 1'lcatl1, Surri...·)'. 
G5SH ex i>lains tl1it t 11i-.i " 111(J<.lifiecl G5\\" K 

cirl'ltil. '' lll(•Jltione<l in the Jast '' Ilu1 .. 1 .. '
1 should 

rearl ' ' mo<1ific{l (.;;l \'I\:." I~ t."' lia~ ,,·orked cl n ring 
tl1e pa ·t montl1 .. • \t8 X, al San1~1rl<n11cl. He has 
al!'o rr-ct.>i'\·ctl a r<-port fro111 t it· ·' Bre111cn ' ' w~ll 
across the .l\tlanttc. G6111~ 11as reb\1ilt 11is t:rnns­
n11ttc·r agai11 \\ .. jtl1 (;. r{ . tra11sn1ittiog C<)n<len CfS, 
but tl1inks tl1crt: Li;; roon1 for ft1 rthcr iln1>ro,,.em ·nt. 
He \Vorlcs 28 \f.C. 011 Sltncla)"S ar1d 'vant reports 
l>adl~·. G6\}I~ is larting ui) agai11 ancl inean~ to 
})Ut otit a ~ignal lhflt \\'111 tllJrn out ~0111eonc:s 
J)l1ont·~. 131(SJ9(l f1rtds tittle <lctivit\· on 28 J\I.(-.. 
I-Ie is i111 erestc-d iu 56 :\l.( .. \\ ork bt t comrJlains of a 
Jack of stations "illi11g tc> co-011(·rale. Is thc·rc 
:1n)'()fl(' 10 tht .. area that \Vj(J Sll()\V sigtl . of int~reSt 
in 5t~ :.\I . l~. \vork· besi(lcs l3llS 190 ? BJ{S25<) s~·ncls 
his Jir t report. .~n\ong 1 he more jntere ti11g thir1gs 
he ha' heard a re ~l ~\ .\ (Q l{.'\ 1 ). \\'"F1\ 'J' a ncl 
, ... PS<)UX (()x{ord l""'1tiver5ity Expeclilion i11 British 
Gt1iat1a). I do11't k110\~t ,,·l1c.1t \'On clll tl1inl< abortt it. 
OJ.f's of District :Xo. 11. l)ut ·it seems to n1e t 11at 
reports fr<)lll five st~tit)ns out of a 11 area of t his 
size are a ign of either sleep~- sickncs5 or lack of 
int.ere~ t. T could li t fifteen =-'ta lions knO\\·n to br 
on rrgularl~r '"ho h~1\ren't r c. .. port('(} this u1ontl1 I 
11ropose to tlrop tl1c reports altogotl1er next month 
if a clozcn clo11't arrive before the 20tl1. GG\v'\" 
artd G2C~X rC'r>ort lat ~r ,,·itl1 a 1)ologies. G6\\~ \· h<ls 
})('en cndeavou ring to g0t his note lJ~t ter <>11 14 2\11 .(~ .. 
but so far "\Vithout 1nttcl' succt 5S. II<: has 'llso 
worked \,.l'SOTJ_ -. G2C-X is pl1tt.ing all availal>le 
ti1nc ()U Lbc job of rebuilcling and \vill be 11f'.ar<l t1n 

tl1e air before tl1e e notes a.re i11 print. J-Tc.• l1as. 
OZ2Q (7 JS) sta~·iog ,, .. ith hin1 and is tr)·ing to sho\\. 
11im tl1at l.011<lor1 can be a.s hc>spitable as Co1Je11-
l1agcn. 

DISTRICT No. 12. 
Re1)1esc-ntati'V\'' : L. J . F1rr .. t .F.R (<~6J,.B) . 13, Scagry 

l~oacl_. E.11. 
(~2Z.. l1as \\·ork(·(l CT \~Tith ultra lo\\. po,,·er on 

7 llI.C. and has co111n1enced tt.>~ting on 14 ~r.c. 
,,.e are please(l to l<nO\V l1e has r('covert'd fro111 his 
recent operation. ( ,6L-'f' l1as no,,· obtaint·cl a l> .C. 
note., bl1t using D .(~. instca.d of .:\ C on tl1e fi la-
111ents His \ 1 P l l ertz has come back into llSe, 
a11d Sol1th .. ".111erica l1as bcc-n cono;isteutlv \VOrkcd. 
G6FY is still c·x1)eri1ncntu1g \\dtl1 his uicl<.cl rod 
oscillator, ''philst G6 f ~B has hacl an R6 from jBr'"lzil 
t1sing an indoor entl on Hertz witl1 a 6-watl_i n1>ul. 

DISTRICT No. 13. 
J{epresentati\:'(': I-I. \.-. \\ .. 1r ... KI~s (G6\\.~). 1. 

Studlancl Roa<:"l ~ Viv" 7. 
Holidays seem to ha\ 't reduced rc1,orts to a 

nl.i.ni1num, but an in1proven1ent \vill doubtless occtir 
next n1onth. G6VI.) J1as been active every· day and 
l1as workccl considerable DX. -~ DE'Tl.._l1as now 
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been install d for 28 \I.C. 'ial\>"C rectification b(ls 
been tried in place of chemical rectification, but 
discar<lccl as being not so reliable or efficient. 
G6\\ - - 11ac; again \\r r\C on 14 \l.C., \vlrilst scl1ctlulcs 
with (;6\:p 11ave been carricci 011t on 28 )1.C. l'l1e 
~11ack '"'·as flooded during ] ul}· and the rec i\ er 
badl~· cla1nag('d. G51..1 Y 11as rebuilt 11is 14 ~f.C. 
tran n1itter antl his r ·cciver, and l1as gout! back 
to a J Iert7 a.nie1 tna. 

DISTRICT No. 14. 
l{e1>r(·sc11tative : J. \\·"\~f..LIE (G5·YG), ~l 1, Lub11aig 

Road, ~c'" lands, Glasg-o\-.~. 

This montl1 I ha,·e 1.o con1111e11 t on \·our failur .. 
lo xnake a ·ingle nomination in re p ·ct of the 
a1lJJroacbing election of district r .. 11rcscntati\·t·. 1~11c 
1>crsonal sligl1t I can overlook as I beoin to kno\-: 
~"011 all fairl)r 'vell, but \\•hat l sl1all not allo'' to 
pa ... \\"itl1out con1mcnt is ~·our apath~· to\\'ard the 
affairs of )·our societ)r. It is rcp1« .. lll"nsiblc to a 
degree, a11d its effect on the cncl1usia 111 of ,·our 
ex '•cuti,·e is rnorc far-rc.'iching tllan )'Oll in )·our 
rrtasterl)' inactivity can in1agine. 'J'l1e ''iC\\' of most 
of you sce111s to be that ) 'Our rcsponsil>ility <:nlis 
wl1cn y•our annt1al Sl1hscription is patd, ancl ~l JllOre 

<l_c'adl)' fallacy n~ver existed . 1 .. ou com1'l~tcly lose 
s1gl1t of t11c fnct tlla t tl1e lt.S.C~. 13. is an :\;J .:\TEL' R 
socic'ty nncl that its very llie-bloo(l is co-op<:ration. 
\ \ 'itl1 011(• exception. the t>xccuti\'l' po~ts are 
l1onorar)·, aclt and all of these exetttliv·e~ g1,·1ng of 
his or llcr b<..:st tl1a t \'Our intcr<.>st · r11a \. be ca t<'rt·cl 
for. J lO\\" do ) Otl repay· then1 ~ I l1avc 110 diffi­
cult)" 111 ans,vcring that question, an(l if you are 
honest 'vi th \•ot1rsel,·es. nei tber will ,·ou. Of 
cour!>e, tll.c British tempcra1ucnt being ,,·i1at it is, 
no11c of )~our executives look for or -:.x1Jcct tha11ks, 
but tl1<..•)" clo look for }·our interest. ancl ha\PC n 
right lo deniand ~·ot1r support. At tlle 1110111ent of 
going to press, 1 do not kno'\\· \\·l1etl1er or no f shall 
b<.> your district representati\~e for 1930, but sltoul<l 
I clccide to accept office, I sinciJrcl)" trust I sl1all 
never again have occasion to ad<lrcss 1rou as in 
L11 i~ iss11c. I have rcccivf:"d sc·'\·cr? l l<·ttcr a ncnt 
the recent attack on the R S.G B. \)\,.. tl1e '' \\' ir4!lt.'ss 
\''orld and l~adio RevieV\.·." Personal!)· I have 
nothing to a(lcl to \[r. 5,tjft"s lett~r '\'ltich ar>pCClrcd 

Strays. 
.\Ir. E . .X. Penrose-- (\ ,-.-6DZ'\.--\\'6I3E ]) a~k!:> us 

to Sa'\" that he wou Id be '"'ef'}" l'>lca.sccl to rccci,~e 
reports on his 11 \I.C. signal: fr<>n1 J:3RS sta:t1011s, 
and adds t11at every correct report \\ i1l l)l' ack110'' -
led ged by card. 

* * • 
\ \"2J~, \\'21\.CN, '\\ 2TP an(l ,~; .i l I \-,·ill be 

transmitting on 28,000 I~.C. e'\.·er)· Sunda ,. at 
14.00 G.).l.;f. using CC fron1 no'v on,,·ards. 

* * 
Gl6~IU and El7C (Brothers Scott) a11d Gl6\"\\ 

vi ·wed tlle Ulster !load l~acc and ke:pt in touch 
\Vitl1 it by n1ca.ns of a portable rucci\<·cr. 

Capt. J.\icDo,vell (auotl1er G! transn1itter) put 
up some good speeds on a ne\\. Ford. SY\\- re1narks 

in that journal, and only· hope that our cclitor ,,·ill 
consent to thro\v some ligllt on the matter in this 
issue. l\1~ .. attention 11as also been dra\\"Il to a 
circ11lar emanating from the \\'ireless ~\matcur 
QS~ Card I~xhibition, '\1cllington, J. - ew Zea land, 
askmg for SJ>ccimcns of Britislt QSI. cards. I k110,,· 
notlili1g of tile bona fide of this Rxbibition a11<l . , 
once again Ctt ll upon 1\.1 r 1.:clitor for information. 
'' ... ..\ '' District n1c11 ancl otl1ers arc reminded tl10,;t 
the first of tl1c..· ,,·i11tor session rnontl1l y '' rauchc'' s '' 
takes place at 5YG on \\~cdncsda~,t, Septo~1bcr 25, 
wJ1en all \\~ ill l)c \V(.!lcon1c. 

~ ovt" for tl1e District '\" otes ;-
" ., DISTRICT. 

R epresentati,;c : 1).\VTI> B. .\f -\RSHALL (G21f .. \.) . 
G2:\1.t\ 11as suctecded in getting a TB note ,,·hen 

11si!1g rectificcl 25-c-}·clc A.C~ plate supply, ancl 
claims that tl1c s ·er t Ii in the D.C. fila1nent 
suppl)'. G5CL.· G5"\~G and G5XQ on l1olicla,. 
G6)IS 11as l1ad lli:> old call sign reissued and h~ 
been '-rCJ}" acti\e 011 7 l\l.C., using about 5 watts 
to the an1plifier of an :\J()PA TX. He has 11acl 
sev·eral T9 reports, a11e.l l1as ''torked all act i·vc..• 
countri(·s tn Et1ro1lc. He has a lso done a lit tie 
telepltony or1 t11c 2 ~1.C". band. G6~X i'i still 
'vorlcing on 14 \'f.C. an(l claints tl1atthcrc is hardly a 
nigl1t 011 wl1ich. he clol'S not rais~ some DX station. 
His po,ver is 2Q \\'atts an<l l11s bC"St contacts l\a\>·e 
been '"·itl1 the .-\rgc nti11e, Brazil and Persia. G6\ \' L. 
has been \tcrv active on 56 ).1.C. \vitl1 lone a11d l\as - , 
succeeded in making 11i8 \·oicc heard at a distance 
of one inile. He rcpor · goocl 14 .i\1.C. condil1ous 
to,vards the end of Jul)T a11<l had contacts \\ith 
India, Argentina an<.l several of the 1nore dislcA.nt 
\\ .. 's. Transmitting cond1tions on 28 :\I.e. ,,·ere 
found to be bacl, l>ut several European amateurs 
''·ere 11earc'l. 

'' Ii ., })I~TRICT. 
RcprcsC'nta tive : E. J. Ingrain (G6IZ), 20, Cairn­

field Place. .~\ llcrd(•cn. 
G6IZ lias beeu <loing a little on 150 I<.C. ,, .. ith 

consideral)lc success, 11a ving \vorked n1any G's, also 
I, P.\, 0 l(, 0.:--f, Et;, lA·, etc. Ile also work{·d 011 

14 l\I.C., but con1i1lains tl1at Qll..~ on that ba11<l 
rendered consist('11t v:orl{ing in1possiblc. 

:No reports Iro111 '' C '' and •· D " Districts. 

that tl1e '' 0.1\:1." ougltt to ha,·c been dri\ren b)" a 
' Ilan1 · ! 

Calibration Service. 
Calibratio11 '"a'·~s \•:ill be sent from G5Y 1 · 

on Septe111bcr 22 as follo\vs :-

13.00 G .i\I .·J' . 7,050 I\:.C. (non1inal). 
13.0.5 c;_l\T.T. 7,250 I\:.C. (nominal). 

Similar scheclttles 'vill be transmitt<'d on 
October 13, co111rUl!ncing a.t 10.00 G .::\I.T., 
and on October 27 n.t 14.00 G.~[.T. 1 he call 
will be R.S.G.B. J)E G5\" l~J IollO\Ve(l b\r a 
two-n1inute cla~ll and tl1e frequenc}I' used. 
Tl1c accuracy rna.y l)e tal<en as better than 
plus or minus t\vo kilocycles. 

H E LP U S TO KE E P IT. 
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B.E.R.U. 
IRISH FREE STATE. 

Rc1lresentati,-c : COL. Dr:"~I"" {EI2B). 
I am afraid t11at tl1cre is ,~er)· little to report this 

n1ontl1 as n1an"'' stations ha,·e cith •r bee11 off tl1e 
air or ha\'l' failccl to sencl i11 a report, t11c>ugh I ha,·e 
\vaitrd until the last minute. El4D 11a~ 11een 
te~ting f 011e n1c,clula tion s;·stems on 7 .i\1. ·. El7C 
has l)c ·n a "''ct\' on !101i<la ,.. Since Lis r ·tt1m lie - " rcrlorts con<lit1onc; on 14 :\l.C. to be in11lro,·ing. 
l=!e \\'Orlcecl I>\· \vitll only 4.6 ,,·atls iOJlllt ~]SA 2 to 3, 
J{3 I~l2il \\'cJrked \\~ 1 and 3 uistricts 011 14 i\I.C., 
\Vitlt 7 \\•atts in1)ut. 

CHANNEL ISLANDS. 
}{ prcst'l11tati,·c: • .\. ~I. Ho -sro~ l 1~RGu- (G2ZC), 

La <. ott ·, St. 13rc---la<lcs, j rsc)'. 
\\·e l1a,·c b n })l ·a e<.1 to ,\-·I Otlle ·~14lf' to 

jerse~ a11(l look fon\'a1d o 1·cne'\"i11g ac(111aintance 
'"'it h the brotl1crs G6\\'~. i\1r. Clari{ (GGOT) l1as 
l)t c11 O\ er, but \Ve '\'.\"ere unable to see hi111. (i5(~\\. 
j~ rct\1rning to <lo a n<1 "·nl signal cotirsc a11cl cxp(·cts 
to l::ie acti, 1e for a "'l1ile short Iv-. i \ fl "r m\· t \\'O 

montlls' rest 1 founcl that 11otl1 har.r11onlcn ll)1-

co11trollccl tran mittcr:-; \\iOrk<;·cl JJCrfc tly. This 
can1e as a. ~ur1>rist;· a~ I had be.· ~11 lt:d to belie,· · that a 
ll<l rn1onic, 11!~-oi>era tecl <..'r}'Stal i n11>rovetl \\ ith 11st!. 

•••••••• • •••••••• •••• ••• ••• •••• • ••••••••••••• ••• •••••• •• ••••••••••••••••••••••••••••••••••••••• • .•..•......•..•..•.....................•. , ............••.... ....•••.......•.••.•••••••......... : 
········ ·· ········-············ · ······· ·· ··~······· ·, ········· ····· ·············· ········· ····· • • • • •• ... ... ... ... . . . ... ... 
•• • • • • ... ... 

Correspondence. 
... ... ... ... ... ... 
• •• • •• .. . ... ... 

···· · ··············· · ···· ·· ························ · ~········ ·· •·•• ···· ··· ···•··•·····•··•····· ..•..•...•.•. ..••• ·································~··········································· 
·· ··· · ··· · ······· · ···· ·· ···· ·· ······· ·········· · ··· · ~ · ·· · ··· ··· ········· ···· ················· · ·· 

We're Sorry to Loso You, OM ! 
To lite Editor of T . &:. J{. Bu1..LE·1 l.N. 

DE.>\R StR,- i\~ l l1a.\7e bC'<.~tL cc.>n1pcllecl l>)' force of 
circumsta11ccs i<l rctir., fro1u activii)'' i11 tht· ~p11erc 
of am,tt<.•t1r Ttt<lio. ancl 11a,·r r~linqt1i h ·cl n1y 
a.11latcttr tran ·milting J1ce11ct.;, 1 ·J1oul<l lik • to taJ{e 
tl1is opJlOrtunity of thanking the t'\10 or tl1rec 
t1,ous'1 nc.l amateurs of ma.tlV nations v."itll '\\ l1om 
l 11ave bc:en in contact, in person, by rad10 or by 
c-nrrcspo11dcnce, during the past four )"Cars for 
tl1cir co-operation, friendsl11p or 11ospital11:)'. 

Yours fa1tl1fully, 
ERIC l\1.EG . .\. \V. 

.. '\rdcn. Fort,\illian1 Dri'\'e, Belfast. 
Augu t 20, 1929. 

BOOK YOUR 
CONVENTION 
DINNER SEAT 

NOW 
' 

News. 
CANADA. 

.:.\ctivity iJ1 tl1e ~eloncl clistriot sc<.>n1. to be mostl)~ 
concentrat ·cJ on tl1e 14,000 I(.(', l>an<l. \.E2l3J~ is an 
old I~ ng1isl1 man l>~ birtJ1 ;l ncl ,,~as Ior t"·c11 t)· )' a r: 
in tl1~ P .l) .. consequcntl:y tlle n1inut.c he hears <1 
G it c;t1pcrst:<les c\·cn ~l ... <Jr \ !"( ~ }">lea e give hin1 
) 'Our co-01>eratio11. \~E2UE 11eccls no i11trod\1cti<)Il : 

lex is tllt! SC:\11 ancl at1 old h ri1t<l at tl1c ga tt\C. 
\ .. E2G1\ is a trur 11am, a11d if \·ou look for a 1011g 
QSO, just folio\\ 11i~ fc><)t1>rints (<)T ratl1c·r l1is ft::;t). 
\ '""E2B D is a 11otl1cr ·' l)lOk<: " f r<>n1 Lon clo11 a r1cl is 
d)·ing lob· a n I~. ·.G.11. n1en1bcr. as\\" 11 as to h,l'\'L 

ma n)r QSC)'s \Vi tl1 ; stll t ion.. \~E21~1 l is J i1nm\, 
b<>rn in Engla11d a l o ; >·clu c.a11't sc:ncl fast ~nough 
to st1it l1i taste ; lie i an c-xcl11sivt.; Ll·1ic,·t·r in tl1t.: 
S\t p ·riorit~; of th · 14,000 I\. '. l>and \ E2 \ 1 ... ,..-110 

co111e. on or1ce in a ''' hilt· as a mail J>ilot and is. 
dO\\'ll on 14 ,(JOO 1\.(. ft)r 11X \B2BC; ts ron1n1\· ., 
Letts, a jolt,· fcllo,,· ancl a goocl 11a1n. \ F2 '\I) i. 
q11itc incon~i-;te11t, l1a \i'ir1g l)eetl. batten l>\ tl1c:; 
· • f one " cr,1 Lf'. "fl1c 1 ·st of the bcl\. arc 011 -7,000 K.t a11cl 3 15()() I\ . · .. a11tl ocCa.5ic>tlall\ usr· tile· 
)) X l>ancl. l~nt ]llt:aSl• (\On 't f<>rgt-l.. f~· ll O\\'S, tha l 
,,-e ~tre al\\'a\'s 1< · ·11 to cl1a.L '"ith a11v· of \~c,u, anc.l 
that if''" ,;rr· n l>ig ittn11ly· of brotl1ers, \\'e can' 
afforcl 11ot t(> a<..L a"' brotl1(~rs. So, fron·1110\,.011,,ar<l "' 
let it. be ; · 1 ~. \ Y c:1rc \' OU tl1erc ... ? '' . .. 

··· ·····························•••t ··························~&································ ..•••••• ••.•..•...•.••••..•....•..•...• .• ...•. .. .........•.•....• ~ ..•.....•.•. ..• ••••. ~ ....... . 
••••• •••••••••••••••••••••••••••• •• ••••••• ••••••••••• • •••••••••••••••••••••••••••••••••••••••••• ••• • •• ••• • •• • •• • •• ••• • • • ••• ••• 
• • • ... ... ... 
• •• ••• . ., 

ORA Section . 
Bv ~{. \\". PtLPFr> G6PP . 

.. . .. . .. . . .. .. . .. . . .. . .. 
• •• ••• ••• • • • • • II> •..... ... .....• ... ...••.....•. .....•... .•• ...•.••....•.••...•.•....•.•.•.•.•....... ~ ..•......... 

··· ···· ··· ····· ··· ·········· ·· ·········· ·· ··· ··· ······· · ····· · ~································· ·•· •··· ·••·••·••·••·•••···· ··• ····•····•••·····•····•······· ·· ··· ··· ·••• ·•······ ········ ·····~· 

G2 \X. 

G2ZI ... 

G5CIJ. 

G5CZ. 

G6.:\l\f. 

NEW QRA~s. 

C. S. l ~RAt>LEY, 91, Sl1irlcy l~oad. Shirlt>y 
Cro}1 clo11, Surre)'· 

I l . E. \\111,\ TI I· v, 37 1 PaddcnS\\fick Roa<l .. 
l.onclor1, \\r.6. 

1~. ,,-ICK£1A \1. '' Q~monde:' \\ ood5tock 
l~oad, St .. .\lba 11s. 

H. \\ . J IAYDON, 158. Bristol Roacl~ 
c-; loucest:er . 

D. K. CoR~ll!.LD, 10. Jiolders Jlill re'l.rclens .. 
Lon<lon, _ "". \\'.4 . 

R. :\ . OLB1r CUBBTX. Stratl1alli11 Clifi~ 
J)ouglrt", 1.0.l\I. 

IT. C. IJ. Ho1lNSBY, Tl1e Q11artJ", Cram­
li11gton . .. · orthum bcrland. 

~on·r11 1\l11)DLESEX ]{Auto Soc1g·rv . 1-I<ln_ 
Secrc-tarv ; H. L . .\ISTER, 7a, s~~tion 
Road. I :ondorl, ":\ .21. 

G6\\-II . G. lI. \\ 11£ATt1:.Y, 5, Eliot 13ank, Lor1don~ 
'.E.23. 

2.:\ ·r·. J. I-l. (;001)LIFF,, 609, Quecn•s Road. 
Shef h<·Jd. 

11\.T.- \\w. II. lloL~. 1£ q .• I~1ta1e,. I""e11)ra olon:y. 
Cr6I~J.-D. ]. BEA·r·r11~ . l ~sq., 14, l{osehill lount,. 

l\lancl1 ~ ·tC'r J(oacl, Blltnlcy, l .. ar1cs. 
\ rp501·x..-Oxri0Rn l. r\"FRSITY ExPEl)JT10.·,. 

Br1tisll (;uia11a . 

NEW MEMBERS ARE WANTED. 
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Trade Notices . • •• 
• •• • •• 
• •• • •• ... 
• •• . .. 
• •• :;: ................ .. ....••. .•...................••.. , .•........•.......................••...... 

··························· ··· ····· ···· ·············· ···· ········ ··· ···· ········ · ·~· · ····· · ··· ·· ....•.......•.••....•............•.. ,--·················· ······· ········ ························ 

l\Icssr'-'. Parr·~ • \ cl 'w ertising. I .. t(l., ,, .. ill be fon n<l on 
.. 1a11\I ~ <>. 224 at the (-)lyn1pia l•:xl1il>itic)11. 'rltt.'}" 
\V1ll ~})()\\. a ~clecti n fr<)111 t11c actt1al pr<>clucts '''llicl1 
they a.d\ l·rti. c for some c>f tl1eir c.:ltc11ts. tc>getl1er \\1 ith 
f(•procl11ctic>t)s of :\ cl ,·crt i!-'c1nen t , Sllc>\V'ca rd!'\, (."CJ ta­
l<.1gt1es a11 1 L ·aOets prt'llart·cl and pul>lisl1ccl b)· 
them. 'l'hP'r ~ire also rt·prc dt10ing in c:cJl<>nr the 
J)O ter clesig11 " "l1icl1 . ecurecl seco11cl place out t1f 

50() entrant.:-> i11 tl1 • C>p ·n }=>(>. ter Cc)n11>t.~til1u11. for 
acl \'Crtisng the Raclic) Exl1 ilJi t io11. C>11e <ll their 
J)ri11cipals ''1'ill alv:41~·~ be a\~a 1 lalllc c>n t l1c ~lan<l t o 
suppl)· an)- inf(>rmat1cln dt· 11e1l. 

• • • 
.I .JI~ r1ecd 110 i11trocluction tc> tl1e J~ritish tra11.--

111ittcr: tl1t"ir r~tngc is ~C> cxte11~i''l' t l1c1t it c"n lJ~ l1\1t 
~kimn1c<1 O\'L"r he-re. .\ u illu$tratic>rl <Jf t11c 11t'\\ . \ 11-
ln t'lug ttn< l Sc>ckct is s h tl\\rll. \ ll 111c..·tn.J }}art~ art~ 
cr>1nplett·I~ in5n l,l tecl. a. tl{l ! 11c en gr ct \·tngs a re prc1-
llucecl o r1 tl1e upper sur Jacc 111 '- .. r)~ ca ~e. ''1.11 flex 
[JOrtio11s <>n ll ig h ' 1<' lta ge \\l l U(;::; a re f(. cl ,111cl can ll> t 
111akc C<)t1tact ,,·itl1 the p<t11 ·l 1Jc11i 1cn1s i1l c.>tl1t•r 
\'al11c ._ .:\ fc\\ f>tl1cr SJJt:cialitic~ i \cludt Cl .. LX 
\ccumulator k11<>l) t'> keep corrosiot1 frotn t r111i11als 
~n l en ttrc cl~a11 co11t<l c t ; ~piral \\anclcr plugs, 
J>arallel pluo~ .. lc>X " '\\"ancl r plttgs ; r1cl pc>\ver 
plugs cacl1 l1a,·e their sptcia1 lt"t. . pin t ·rm1na1 .... 
· fil all" s1)acl • tern1i11al~. 11ook r1~l r111g_ t<: rn1i1.1als 
<tnt.l p(;111t•l ter111i11a1s are ~1 ... <> \'urtli)· of r11cnt1on. 
I.oak after \ "<>ur rontac in future l)\" ' "i!?'itin 11 

Sta.nd N(L 2l~ 1 at l}·n1 pia. 

'' G. R.'' 1'R-\~S:\1tTTt~G Co~1>E.·s1 :Rs. 

\\·e hav · rE:'cc:ntlv llatl tl1c· opportt1nit)' <>f (: ·an1in­
ing tl1rt.'l" san11) les -of " <..;. It." tra11smit ting ,·ar1aulC' 
condcnst'r~. tl1r<)t1gl1 tl1<· courtesy o f ~It· rs. Clauc.le 
L)rons. I Ltl., of l .. _:, .. ~rpool. ( ~c t11rt t.·. t~.r"·~ !1atl 
capacity \·alues of "O, 1()0 a 11(12:)0 n1111fcl"'. l ll t.'.Y are 
co11stru ctccl on rigid lines. a nd ein1Jo~y tl1c ncce'"ar)" 
rcq1Jircn1ents of a co11denscr de~1gn(·d t<.> calry 

llC'a"\')r CUITC"nts at higl1 fr 'qucnci{'S. Botll mo'\rjng 
ai1d flxt·d i>latt·s art· of .03J' brass. tl1~ mo,·1ng ones 
being of tl1e ta1> •r 1)attc: r11. 'I'l1c s~1)aralc plate. of 
·acli sel ar · c>l(l~recl t0Nctl1cr at thrt·e different 
points. thtts 111aking g<)O<l ·l<·ctrical co11tact a cer­
tai11t\". Tl1e nli11in1un1 c1f el>o11ite inst1latir)n is u..,, :-.(1 
at a point \\ l1l·rc th,. fielcl i~ \\-eak(·st . In <l('-;igni11g 
th concle11~tr, tl1e n1a kcrs rca Ii ed that tl1e l>c·arings 
\\'(>Uld ]10\ t' tC> Ct\.l ry a hca \. • C\.trren t , a ncl 0() J>ig 
tail 1s u~c<.I. 1··1·cH11 tl1 • 111ecl•a111cal point C>f "tC\\' 

tllt.' bt•a rill rs }l TC SrtlC)OlJl f'llC>l1gJ1 to J1Crrn:i t e;t )' 
an<l acct1rat' : dju:t1nt~11t, }'Ct grip ~uffici · 1tl~r so 
that tl1' co11cle11scr \\•ill "~La): J>Ut '' aftc•f\\•ar<ls; 
a "' an "'<lditi<Jnci l auara11t ec that tl1 · ' ranl"s s11all r1ot 
s lip h ill n10,·i11g }Jla t es are coun ten\ .. eiglit ell. 'I lit· 
spacing l>('t\\"e a11 t h .. plat(:~ \\r}1e-n cl1)~t'd 1:; .] " , (lll<1 

the c<1nden. t·rs are d~!'ig11c.·{l for "·o l tagc:; t1J> t<J 2 ,;)(JO 
Il.:\T.S. (~J,5< >C) JJ<'"ak) . 

\\re: ha\-l 110 fa11lt tf> fincl \Vttl1 tl1e gc11l'ral C<lll ­

str11ction c1.nc.l tilt> san11>lt· un<l ·r rt·,·ic,,· l <.l'--l' gi,1en 
11t«Y)ll)r sati..., f~Lctof)· re~ults \Vil ~ 1 1 lll practical us· .. 

NEW MEMBERS. 
1{ (" ... ·r. ] Ott'\, 1~~<1. (\ 1..:21{.\.1 , 82, (~it>b ·s Str~et. 

R.ocktl·~lC'. ~ .S.\\ .. \u<;tralia. 
Ji. , . Fc,x, l!:q. {\ l.2J)l~ ) . 13rook"i~Le. l>ac l111edi, 

J11l)l1aJ1)ore, I ucl ia. 
r•. 0

[f '\ l R. l ·:~c1.. raigl ·a. t<)ll)"l-iol111 Road, l\.il­
l..,imie .. \ vr:sl1jrl'. 

I.,. tCC>J r J'i:~<1.. ak l:lill, 1()7 . To(ln1ordc11 RoacJ ., 
I~u r11lt \ l .a11cs. 

\\ . r). 1 ·o~rER, T~-'l· (C2 \1.X), IO, Queen Str ~ct, 
~or h\\'ich. l1csl1ir\". 

(; . I~. !\I. c;.\l~R J\"fT, ]~'st1. , 3~ • . \ l>l)l')r Road, T.ond')n,. 
.. _,, .. h 

P. D. \\._\LT I.RS, E ,q., 58, Carlton Flill, St. J 0!1u 's 
\\.<>od, J,f)JlOOJl, '\' .8. 

I .. t·1s DE I.A 1· A r1 .\, Es<1. (1• .. :\J{ I 17), '!' c:t \·ern 26 (S. G.) ~ 
J3a rcel(>na. S1Jain. 

\'\- . ScJ-iorEs, Esc.1 .. 321. C~rC'cr 1 acres Road. Oldham, 
T .ancashirc. 

I•. \' , FE.~SE'l, Egq., 61. 'fl1c Cottage~, l~o:-,endal ~ 
l~ oa<.l, llcr11c l Iill, S.1£.24. 

J. \\ .. ~1c1101 .. s , l ~S< J., 29 . .f'arli: l~araclc, Iarrogatc. 
G. F ATII~RAY, E~c1 . , :Jo, L111usc-)' l{()acl, B1sl1ops 

S t<>rtforcl. 
1\.. (;. S.\~DI'ORD Esc1 .. 37, 1\lorris ~.\\-enue. i\Iorris­

to"' 11, • ,. e,,. J crsc~· . l .. S. _ \ . 
\\·. 1\. ~I \KE.VJ ACJ-., E q., ,, II.(]. ' ' \\1 i11g, Isl ]~11. ,. 

·r11 · \\rorccstt·1sh1re J{cgt., ~lcPllt!r 011 Harracl,::s~ 
:\Jlahal>a(l. lnclia. 

S. F. IIA~Ks, E~c1. 11, Corn\.\'ctlJ I~oad. T\\1itkt;.nl1a1n ~ 
)licllllcs~x . 

\\· . H . llor .. '\'.·, F: tJ .. J>.(). l~ita.l<'. !{cnya Colony. 
S .. R osso!\ , Esq., 4:~. j ttl>llec l<.oa<l, Doncaster. 

B.R.S. NUMBERS ISSUED. 
266.-l; . C11A l'ER, Esq. 
24~> . -·r. \\. c; RF.GsoN. Esq. 

( pu bl~he<l as li l~ 255 in error). 
267 .- ] . \\". >. rcHoLs, E'jq. 
268. -c;. F 1·· .\TH EI~~,., Esq. 
269. -'P. ~ JCOl.L, E ·q. 
270.-S. IIos~o ", Esq. 

B.R.S. NUMBERS RELINQUISHED. 
I4l>. !\c>\\!1 G2 fill{. - -J. C. \\·1cxs. E::,q. 
152.-XO\\' C~5l:'('. · -F. JJ. C,\\\.LJ<:Y# Esq. 
177. -~O\\" G2H:\['/. T .. H. SHERSB\r, :Esq 
21 .- \\'. D. l.-1.:\ rERsox, -E.;q. 

HELP lJ S TO GET TH EM. 
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QSL Section . 
• •• • •• • •• • •• . .. 
. .. . .. . .. .. . 
n• . .. 

~~i Bv J. D. CRISHOL)t, G2CX. ;;; 
..-. .. . .. ... 
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I should like to .. av a '\'Ord or t\\'O this n1ontl1 ... 
a l"lOll t i.l1e 1·f'quest5 for r• $peciftl trcatn1e11 t ,, of 
<>SI.s that a re rt~c:ci\·~t.l here from ti111e to ti 1n~ . ., 
~r11cre 11as bee11 <1 uite an e11idt'nuc of tl1eu1 lat<·ly, 
and I tl1ink it w<>ttl(l not be c)u t of place to t•x plai11 
t 11c a ttitucle of tl1e Set lion. Tl)e first con:;,1clcration 
i::t, <Jf course, to run tb(: ~!SJ,, Scctio11 so that it is c•[ 
t llt" greatest benefit to the great~st n\t111l)c-r . and tc1 
thi ~ entl \Ve sha ll a.l\\·a)·s be pleased t t) cons1<ler an)' 
re:io..;;onal>lc rcc1ue~ts, an<l ' ill <.lo ot1r llt ·t to carry 
them out. 

"\uy irlstructio11 t11at are 11ec<' sacy sl1oultl be 
\vrittc11 jn tl1c to1) lcft-ha11d con1c..:r of th.c t~nv·elopc 
u11dcr tlte ca.JI sign . but 1 '\VOuld ask evcI).ronc- to l)l· 
as sparing '-V ith tl1cri1 as pos~ibll". a t11e)~ clog t h e 
n1achinery of the Section badly. 

)[any rel1ucsts a.re rt."cCi \ 't'd asking u - to destrov 
rr-ports or El1ropeao cards. Some 'va11t 14 ~1 .C. 
reports only, ~rhilst otl1ers do not ~\-a1rt RI{ or l)E 
reports. ,\.hil~t 1 sl1oul<l bl'· very g lacl to be able to 
<lo tht.•sc: things jf tht! \\hole ~cr''lCe \vere run by' 111e 
p~·rsouall)r, l feel that it is i111practicalJlc in the 
prescrlt circu1n ta11ce ·. as tl1c greater ].)art of t lte 
sorting is clo11c by the 5taff at 11c..·aclquart~, '' }1<> 
cannot be expectc<l 1.o <listi 11guist1 bet,vecn valual,le 
~ards and '\VOrthlc~· rubbisl1. 

ly thanks a.re clt1c- to PB7 f or his l1elp i11 com­
piling a list of the less~~r kno'",1 C?S I .. agc11cics. 

·r·hc list of envelope clefa.ultcrs llas s\\'01lcn agai11 
tl1is month; a.11d i!i as f<Jllow~ : 

2.-av, ci, cs, clx, gf, hd, hI'· ii, iz. kf, km, lz, 
rl(, sa, sc. s 11, xv. 

5 .-cy, ba, fg, gl, gs, h\", ir. j \:. lf, pj, q f. <.tk, ro, 
-sk, sz, tr., uv, ug, ug, us, ' "m, \v·k, \Vp. xd, yu. 

G. -bd, cd, en, rla. d11, cir, fa, fh, fy, ga, gz. ko, 
nz, oo, pa, qc. q l, r k , n,~, t <t, td, tz, ll01 t1 y, 'ro, vp, 
'vi. wo, ,\~t, xb xc, xl, xp, )'<'. yq. 

l1RS 105, 116, 191 , 251, 261. 

EXCHANGE 81 MART. 
Rates ld. per ,,·ord, mjnimum 1/6. First line in 

.capitals if <lesircd. 2d. per \VOrd \\·here all capitals 
are required. ~1inimum 31-. 

FOR SALI~.-1 /5th11.P. '.Iotor. 230 volts. coupled 
to I 500 volt GcJ11.;rator. ~1,L. 12/ 600 Rotary 

Transformer ancl 2 :'vf u1Iarcl 1~ransmitting \J al,res. 
Six Cardwell Transn1itting Condensers.-1,artictt­
lars, Gc:c. 

HE ... .\ VY PO~''ER TR.i\...t',"SI•'OJ~~·rEll, 240 v. to 
600-0-600, 100 mills., plus two 8v. 5 amp. 

('.'r. windings. £2 15s. ; lit tle usec1 : cost £4 5 . . 
:\lul.furcl 0/40, littlt.; used. 25s. ; 3,000 , .. , flxed, 
_002 oilfillcd, lOs.--GS\ ... U, The R etreat. l\:en11>­
.sl1ott, Basingstoke. 

• 

FOI~ S.~\I.E.-DE1' l.-OFFEI<S.-G5Cl'.'"'. SU'l'­
"l'O~ ·OX-SE.~. LlNCS . 

-
EX PEf{l?\f ENT .\L \\ ORl( -)Iecl1anical, Ele-c­

trica1, Pl1ottJgraphic. ln, :cnttons cl evclopecl . 
n1ot1cls n1<tcle~ t<:lcvisic)Jt discs. - .I OltN SAL TJ-:1~. 
(~tab . I 96 , 13, F<.:a.thcrstonc Bu iltlings. Higl1 
Ifolllor11, \\ .C.1. jPhone : Cl,aocery 7408 . 

M ORTI .... EY GT~ ERA'fOR, l"ypc Cli / 248. I·r.1·. 
2,250 \"olt.!'\, 125 \{ .\. . l,.T. 13.5 volts 10 

an1pere "' . Belt coupled t<) Century ~ H.J.>. 220 volt 
sin~le p l1a ·t.~ . \ .(· . m<>tor com1>lete ~,.itl1 sta:rtl!r. 
(;tAnera tf>r can also b~ run as rotary; tTansformer. 
Perfect or(l<·r. a.~ JlC,\". E\1erv co11tinent in \\'Orlcl .. 
,,·orkt"e,l w1tll abo\ · outfit. ~1--<> 1 :.\fullat(l 250 
,\,1tt \•al\·c 1..'ll)e S.\\".2 ; little used; lot cost £42. 
\\l1at offers t -CSSZ. \\ est I)oi11t. \fenston. Yorks. 

W ANTED.-A thousand 
or so members to advertise 

their surplus gear for sale in 

these columns. 

DUPLEX SHORT WAVE con.s 
FOR 

SCREENf:n GRII> H.F. CIRCUITS 

/l!HRf'-l,...._.iYJ·~r.f/.I~ A set of IJlterchana,teable 
coils designed for use fol­
lowing screened 1lrld B .. F. 
valves, either ln tuned 
anode or In tuned grid 
clrouJts, with Rein art z 
reaction wJttding Incor­
porated. Absolutely low 
loss, yet rigid and strong, 
with patent lour Jes( contact 
pins. Can also be used as 
aerial coil wlth aperiodic 
coupJJn~. Full JnstructJons 
and dla~rams with each 
set. B.B.C. ond 6XX colle 
obtainable. 

Coil D.2. For 14-39 metre.s. 
Coil D.3. l~or !"!8-63 ,, 
Coil D .. 4. For 43--100 ., 

\Vith stand. 

PRICE 19 /• PBR SET OF THREE. 

S~nJ for complete list rr} of "EDDYSTO~fE "short \Vave appar-..ltu$. 

STRATTON & CO., Ltd., Bromsgrove St., 
BIRMJNGHAM. 

Lo.nd-On Sert ice Depot ;-
iJ 'etb•s Radio EkclTJC Stcr~s, 161, Ch.arittR Cro!s Road, W.C .2 . 

SUPPORT THE SOCIETY AND TRADE ONLY WITH YOUR SUPPORTERS. 



THE T. & ll. BULLETIN .. • •• 
1 l l . 

In a recent competition 
held by a well-known 

London Radio Society 

The 

INNER 
of the cup for the best all­
round performance used 

a set built with 

DX 
COMPONENTS 
Plug-in Coils, H.F. Chokes~ L.F. 

Tr.ansformers, etc. 

SEND FOR LISTS 
l\IE rTION ''T. & R. , , 

D X COILS LTD 
LONDON ES 

-- -~ 

CL IX-LOX 
WANDER PLUG 

1\ djustabte to ut nny sock t. 
A turn of the i111:1ulat<lr lock 
it. Sp• ei!ll short lns.ulator. 
Red1: llflick, and 2 1~d 
G.,teu •. • •. . :! • 

-- - - .. .. I 

• .\ bO()n to I1Cl111c Con­
st1 ui lots . . . ... 

CLIX 
HOOK TERMINAL 

Jdc•.,1 for speedy coru1l-elion 
and urc con t.1ct. I .. a( I 
coat tl ft)r J ... 1'., Niakcl· 
plat d for H .1·. 2d 
Ral and Black • 

CLIX ''ALL-IN'' 
PLUG & SOCKET 

T rl ·al for U"(· \\'hen r.ornpl l•· 
ln ttlnl on i l~r·ntinl. B1. tt£·r 
thnn a scrtt\\' t•• uuonl • ud 

TRANSFORMERS 
\\;e in'\'ite your enquiries for all 
t}'pes of Transformers and Chokes. 
Special heavy d11ty elimjnators sup­
plied to meet any requirements. 
Transformers for Transmitting. 

CHESTER BROS., 
244, Dalston Lane, London, E.8. 

1929 
CONVENTION. 

The Quartz Cry tal r;o .• extend a '-velcomc to 
all barn$ vis iting London tor the Convention 
to call and Jnspect the complete 50 watt 7 ancl 
14 m.c. €rystnl controlle<I tran mltte r Jn 
operation at G2Nff at 63a, Kin~ston Road 
~e'\' :\lalden (20 minute from '\'oterloo n~ 
the Southern Rall"·n>·) . \\•e shtlll be only too 
pleased to discus llny Ccy t 11J Cont rot problern 
and generally talk on matters of n1utuul ln­
t~rest. Until the ConvcntJon then, 

'73. 

THE QUARTZ CRYSTAL CO. (G2NH & G5MA). 

- -----·-­-----­·­----·-

CLIX 
POWER PLUG .. 

The cornbinalio11 of J>lug, 
Socket and ~.,~ ·t ,. Bu-.h 
11tak~ a perif;.'Ct •ncthoil of 
contan:t for Antt rv EJi1nir1-
:ltor: , ·hurgcrs, etc. 
Price complete, 6<.I. 
PO\\'tt 1>1 ug., R ~d 2 1 d 
a11d lllack ~ .• » • -

CLIX POWER 
SOCKET. 

\\' ith 'ne 
lo· knut: ". 2d 
CLIX SAFETY 

BUSH 

• 

Red u1ui 
/Jlttck •• • 

11-d. ~~~._, ... 

CLIX ''FIT ·ALL'' 
SPADE TERMINAL. 

};'it· ~lt sir.cs or f re\\' t1•ruuua1~. l .. t"' i•l 
Cul.t d lOr l .. T ., Nia.kt-1-pl:-itcd 2d 
f·) r li.T. l~t.i ""'' Bllu.I: .. . • cheaper. IJ/ack 8d 

llric" · 1naplc..: t~ • 
J!'ll"•x J'Qr'tlion, ld. 
P~tucl P<•niou. ld. 

CLIX RING TERMINA~ CLIX TERMINAL 
BRACKET 

Doth pvrti,Jnb ~nSt"t.i\•ed. 2d . • .\u ideal tit1n ·Ill f<>r per1nu· 
ncul conhtt t. llt I ''"'' lJltKk 

ILLUSTRATED LEAF.LET FREE. 

LECTRO LINX, LTD., 
254, VAUXIiALI,, BRIDGE ROAD, LO DON, S.\V~l 

.\ rendv n t\ns f cou-
4 

\ ' t:rt111 J pern1nn1 nt ' 11- ~ 
01;.·c t ic1n:_, to the ··I u~ 
and sooket ld. ~ 
y~t Ill •• • 

' ' B . I,, LET IN '' ADVERTISERS ARE Y 0 l " R HELPERS. 

• • • 

• 
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THE T. & R. RUIJLETIN. 

The Mullard D.0/40 is a dull 

emitter transmitting valve 

capable of \\'orking on anode 

voltages up to l_,000 volts 

and tested dissipating 40 

watts at the anode. 

The D.0/40 has a low im­

pedance, and is suitable for 

use as a modulator in choke 

control transmitters. It is 

also suitable for short wa\"e 

transmission (doY.-n to 40 

metres). 

Mas. Filament Voltage ... • •• ~ .. • • • 6.0 volts 

Filament Amps. • • • ~·. • • • • •• • •• 2.0 amps. 

Max. Anode Voltage • • • • • • ••• . .. 1,000 volts. 

Total Emission • • • • • • • •• • • • ••• 300 mA. 

Impedance "' .. • • • • • • • • • ••• . .. 4,000 ohms. 

Mutual Conductanc • • • • •• ••• 2 mA/Volt. 

Amplification Factor • • • ••• • •• 8 

PRICE £s-s-o s 
The Mollard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C2."' 

Prlutecl for the lNC. l(Al) 10 SOClb'TY OF GkR\T BHIT,\IN. 53. Vict~Jrla t r'' >t t l.01l(Jon. ~.\\·.1, by LOXLE~ Bit •Tll&NS [.TD .• 
50. ~uth,vark Bridge Roo.d, London. S.e.J. 


