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PRICE and 
High • prices do not necessarily mean high performance 
1·11 .. '' B{ co '· ];)OJ)U]~tr .. [(Jcl I on T ·11 Lot1d . p a.k r i~ 011 · <>f t I 1c>. 1 xc pti )r1 .. ~ \\'lier 
lt1\\' J)rict , ) 011 r i' · ~t11 instr11n1 ·11 t of 11 igl1 pt rf cJr111anc '. 

1'1 re ctr 011 < r t\\. l1ort extract· fro111 a r ;\c 11t ' 1 t ~t r p rt' i11 '' IJopular \\ irt·1 ~ 

•· It Is on of the neatest 
llt1 le Inst ru1nents thut 
•,\'e hu\·c cum across ... 

•· ·rhls • Ileen ' pro\•i(les 
o performunc \\'el I up 
to. If not abo\ e~ the cla s 
u~g led hy it reason­

able price.'' 

•• It is sensltJ \'e :lnrl can 
b~ t;UC isfucturlly couplcll 
to a sn1 111 set, or it can 
b • utlju~ted to llundJ<: the 
~rcatcr volun1t' pro' Jded 
by u n1urt> J>O\\'erful type 
of rccelve:r !' 

•• Reproclu tion is clcur 
cut nnd resonanc~ frt!e." 

47/6 ' . fODI· 
r, 

.. f s/,· !JOUr t/1•11/tr to <lt•111011."tl1'11l1· its r<l/>t1biliti,·s. 

• • It is ver)· l!ootl on 
pccch, and lt rang s 

<lo'\'O to the Jo,,·er not~ 
' r crcdibl)' . 0 

••It Is Indeed, In tbts 
lntt(lr rcspe~t equal, ff 
not superior. to n1uny 
. fl akcrs selling at n1uc:h 
hi her J)r.fct . " 

•· Listeners searching for 
un urtlstlc ~peakcr for 
tht• tlra \\in A-room, ind 
capable of fuithful repro­
duction, should n1uke u 
poJnt or hearln~ thl~ 

• JJcco • popular modl·l 
lJen1oost rated.'• 

Pl lC! .. : 

47/6 
Tl1 '' I co ' 

• 
lS 11clo ·d i11 a l1a11d. 0111 \\' c 11 ii11i .. 1J a ~ Jid 111al1 g<ln)· calJi11et 

e:tnd ca11 lJ · ol>tai11t:;cl fron1 ri ll d~ al r . 

I I E 11 
u tr~ li. I ou ~, tr 1 , l~on 011 1 \ • .2 

for a 

, . -• 
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• 

~rhc si,gn ~flOVC J·eprcs<!nts cl1e cxperin1c11le1 
ccuril \ . \II of ottr c nlponCJ11 arr\ u 

• • 
12 n11l11th~ ~uara11tee arid arc u11c:quallccl f<. a· 
yual iry a11\,,l \\ f1rk1nan hiF'· '\' ou ca11n<.1 ({( 
b tCt:r than u c.: tM corur) ll Il l:> \\lien lllakirl£ 
l l I ) l l r rlC\\ SC l. 

\'\ c illustrate lJClov.i the BJIJ I T.F. < h<1k u eel 
l>y :\I r. J\sht n Co r ·r i11 the buil ling<, hi 
ct cl ' cril .,, ir1 anr thcr {l4 ' • c)f r his is u ·. 

The 
# 

~> H.F. CHOKE 
Tl1c: MB J I. r . Cl1oke is 
scil!ntif 1calJ\ desigr1t:cl t 

• 

deal elfecti\<.;}) \'1itl1 I)otl1 
long and 11rlrr \\.a\r t,; 

frcgt1cncie . \\ 1t }1 nn in­
cl t1 c t a n c o f 60,000 
n1 icrol1enrie~, I1t;''l igil)l<.: 
s If-capacity· a11ll a D.C . 
re ·i tancc: of 1 30 l1n1., 
it i · ideal fc)r all }Jtl fF' <>"ic • 

ote [ art.icula1ly th" .r· luc J u1 

i11 dia111c1<.·r < f tltc t:"nll \\1incl­
in.t,rs \\0 hicl1 de I ir1 a !!radL1:1tcd 
n1. nncr ,,·ir h tll<: l1igh ·r 

frequenci . a11ll tl1 c ·111 rnl J'C.>rt icJfl \\ itl1 the 
I >\\'Ct frcc1u "ncies. , 

I 

I 
l 

I 
I 
I 
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-OTHER ) COMPONENTS - - -
~INCLUDE: : 

I 

I 
I 
I 

I 
I 
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~1ar1uf1u:tur ·rs of \X'i rel ·ss & Scientific, \prl.tratu 

WEXHAM ROAD, SLOUGH, Bucks. 
Tielrpbo11t : '] elrgrt11J1.r : 

LOUGJ-I44t-4 i . ~·it f)Ilt rliER l. >uc11:· 

f.JD11do11 Offire a11tJ ti: "holesale fho11 r1JD1111 : 

179·, 1"R1\ D. \X".C.z. ~l>nc'n~: Ci " rR\1.698 · 

• 
ave 

l '"he Washi11gto11 Co11ferencc has no\v 
decided l1pon the \Vaveband.s \vhicl1 
arc to b used b , amatc\tr "' in all 

• 
cot• n tries. 

It is hoped that our licensing 
authority \,,j)I shortly issue a state­
n1er1t of policy, \\'hether the change­
over to tl·1e r1e\v band is to be 1nade 
on a fixed date. or as tl1e old licences 

• 

CXf)I r ". 

\Ve ca11 supi)ly c:ry ·tal ex stock for 
111" 11e\v hands as f ollo\vs :--

To \\'Ork \\."itl1 air-gap . 

150-175111ctres .......... . . 65 -

150-170 rn tre for f r~qucncy-
clou bli r1g •.•..•...•....•. 100 -
164.4-171.6 1n tr~~ for fre-
quenc)'-qt1adrupli11g ....... . 

. djt1sl 1ncr1 t to stt it c t1slomer 's cl1oicc, 
t~xtra. 

We. also J)aV ) in , tock plenty of 
er stals to suit otl1cr circuits and ot l1er 
\Va\'elcngths, at1d others at lo\vcr 

• 
1)r1ces. 

uartz scillators 1 

LIMITED 

1, LECHMERE ROAD, 
LONDON, N.W.2. 

"feltpJ1011e: 
lJ'illestl 11 266 , 

/£-11 land. 

C<1bl ~ : 
Oe>qt,arle, fl illroad 

J:,,11 /(l.1ld. 

~TIOJ\i ''f( . S.G.B.'' '¥1JEN PURCHASI G. 
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The 

'fli E T .. & R. BULLETI . ill. 

A Balancing Condenser 
A Capacity Reaction Control 

A Vernier Condenser-
THE ''GAMBRELL'' NEUTROVERNIA 
Thi Cond..-nsc r eo1nbitu 311 th " U'-<~. rmtl gi\ t~ 1 qtt:illr , , 1•lif3.nt r ult 
.1 r.ith1·r. Capa(' ity 3J.lf>rox. 2fas n1 /1nfd . v ... u1n~)t shnr t. r >11~tpri i0L 
t •1ufcn11 incn as • f1T cJ~~rcaS • \\'ilh & a •h lUJ:O o f the knub. ( .tfl h1· lllt10llf •d 
•)n 1>.u1cl, Ba-.1·lJ0.:1rd. nr thl"(u1~h l'.uat·I. )'rice· 5 6. 

TRULY EFFICIENT COILS 
c;ambrell t lllf~ .rrnppt'<l c.1ifs .ire u ( d and rcoorrun .. udcd or • x p<"rt!':: 

f Jr ~i1'cni <11 t ~nt~I f(,r s tlc•f'll\·it-.,. 11d l r(Hll \\hie h tho Ulflt I re: ult :ire 
to l • obu•ilu d. 'I h ir u , .. 1 uot li111it1,U to fJt1t1 l,1ppcd lrcuil, th·\• 
1·.111 he u cl ''uh adYa111ag1• in :u1v ir1•-u1 • !'it.111tlan.I Ot'kr•t fit tin~. 

JI . I l :-sl'l~\l'r'I> 1.J:. \FJ .. t::l ~l t•' ,\1 .. L . ,\~ll~l~F l .. 1 ~ l1R(>IH f( '·1. l• l<l · T~ 

' N I< l ~Qt IJ.S
0

l . -
(Jhlo;11r1/1/1· f ro111 1111 /Jc'tllf•rs 

r lllu~lr .. ll •d t:ojt;; !."d • 
Prit"' (Jll n? l" t . 

GAMBRELL BROS., 76. VICTORIA ST., LONDON, S.W.l. 

Bretwood V alveholder 
was chesen 

'i" our A. "'. l\fair1s ca11 be t1sed for al] 
E>Urposes tl1rougl1 tl1e 111e cli t11n of 
Suprecision Power Transformers. 

Made i1z all sizes, for all 11 oltages . 

200 volts 2 111a 4 volt~ .8 a111p 

200 + 200 ,, 20 tna 2+ 2\r J .(1a 
• • 

• • 

150 1- 150 \' 20 n1a 2 .5 1 2.Sv l.6a .. 
2()0 i 200 v 5() rna ~.5 -1 2.Sv 4a 
250 t· 250 v 50 n1a 2.5 f- 2.Sv 2;i 
250 -t 25t t v 1Ull 111a :) ~ 5 v 3a 
1.000 + l ,000 \' 120 lll~t. •• 

3 l-3 volts -t a111 ps . . . . 

• • 

• • 

• • 
• • 

• • 

12/l; 
19/-
17 / 6 
25/ -
2S/-
50/· 
9() / .. 
l 2/r) 

For the '' R.S.G.B. Five '' 2+ 2 volts 3 an1 p::> • • • • • • 8/4 

·r·hc •• Bretwood ". Valveholder is correctly de ;gn d nod 
co11~lructed. Lt h:is n spccillll)· SJlrung anti-phonic 
holdt.r combined \\•it}1 nn efficient anti .. cdp~cit y baseboard 
n1ount which is fitted ''' ith both "f crn1indls and Tags fur 
connect ions. Perfect yet c,1sy c-0nt :.icl is assured owing 
lo I he Bret wood patented sprin~ and l)oll device. 

Price 2 - each 
t J[.ta:flilblt fttn11 ull /)c'ule1 ' • ,,,., rfe1tl l ' 

,1;.f)icull y , ,,,·,,.,I J,t.•11 

BRETWOOD LTD 12/14 1\ndsell Street . 
• Kcnsln~ton, Lopdon, \V .8 

POWER CHOKES: 

50 henr \rs 25 lll~l • • • • • 14 / .. 
100 • • 25 Illa •• • • • • 2 )/-
50 I OU nlcl 

,,-
~~ -

'I • • • • • • 

100 ,, 1001na • • • • • • ~~0/-

FULi .. LIS'FS l·~ llc E. 

F. c. HE·AYBERD & co. 
8/ 9, Talbot Court, Eastcheap, E.C.3 .. 

1 

• 
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Selected Components 
Tb re I 
product 
use of Jn 

\\Trlt 

. 1,,.0,. on or nlor<- of our 
• 

that can be m od e efrectJ,·~ 
a ny et you construct. 
for Five Free Cotnlo~ue . 

0 Tapaj" Telephone Jack; 
.\ n "·.patt n1 )ack.. IJn t· 
proof. ccup1 muumum 
panel ,-P c . 11 p ib' to 
d v lop Ji ulty contact. .. . 
Plat d~ bu u .:1n I \\ab r. 
l,arallel type. Price 1 3. 

Fuse Holder. Chinn 
ba . T. k ~m 11 
J ockct l .. u IDf' l3ulbs 
'~ h cli m ke td I 
fU • re 111 pen· 
lv .. Price 3d. each. 

re en 

"T1pa " Telephone Pluf. \ knov.-ledg l b • f< chn1· 
cal I~:<per[ to b tl1 b l de ign !!I t lephon plug vet 
made. T~ g of 1 Phc n or 1..oudsp aker are in rt• d an I 
tim1ly held. \\'ill fit • JI ndartl j c . Price 1/ 3 

AERMONIC TERMINAL STRIP. 

11 Competa " Snap Action Switch. 
Tb Ju t quick u1 ke 311d br k 
\\ilCh mad•. Giv a deli btful 
nap \\ith both mo\:cments. 

~ u1t ble f r u on high 
\' Jta es 'I11P .. fa tc.r aniong 

,., tch . Price 2, e. 

Orie of the n1 •::,( u tul . ojuncl to a •et. lt . dds di linCtl n 
ud cost n 1nor tl1an 1 boJ1 c ma 14 s.u i1> of libonitc nd 

1 ruu11 I . Price 2 pt. 1 Od., 1 O pt. 3 6. /\J o supplied ir) tag 
Jf"OUl 2 j) l:,, lQ Pl . 

A. F. BULGIN & CO., 
Radio anufaoturers and Agents. 

11 comp fa •• Gr Id Leo k 
Holder. Ctunn ba' . Gr •Jc:. r .nd 
I k 11111\l U ul for mateur 
w 1k1 I thcir O\\'Il JJ:XC 1 f l t• r •. 

Price 8d. each. 
9-10-11, Cursitor St., Chancery Lane, E.C.4. 

or 
For 
th~ 
by 

your transmitter, choo$e 
Condenser preferred 

the World,s experts. 

D 0.1. 'T t kc n risk \\ith the cond n ers for your 
trnn mitter. Dur tho c cho en by the leadinsi 
tcc.hnicion throu hout the \\Orld-"r.r-.c. 

onden e . ~rh ltttcrs .. T .C.C." on the en e of n 
cond n c:r ore l h:ill-mnrk ot tr~me accuracy nncl 
utter dependability. re n-thc oolour of the 1".C.C' 

e--i n mhol of the nfet~' ur ~d by tl1e 'l'.C. . 'r our Deal "r tock 'f .C.C. Conden ers for 'l~ran -
mitters in the run c belO\\. 

Conde.n~i·rs f r m , 11nu1n \\ rkin • \•Ollage of 1500 
peak ' ' lue. 

·1 1u!d. li• x 6• 2· 
2 n1fd. 6. x 6. x 1 • 

;;e e 
2 ~ 

) mf d t 6 !!' x 8 6 
'X l ~ 

r. i·d r:.• 3• 1· .u rn . ., JC x 
Condensers form x1n1um \Vorking \'Oltage of 2b0U 
p ak vnlue. 

• mfd. 
2 mfd. A WO VOLTS 

soooc 
l rnfd. 

The tyi>e illu trated l the :.? 1nfd.- tax. Work. 
Volts 2500 D.C. Pei £._ 1 . 

..................... ..... ~~····· .. . ····-··· .... .. .... .. 

T.C.C. 
Condensers for Transmitter 

Ad l. Ttlqrat.11 Ccnsd&Jt u Co .• Ud .• Walt. 
•. ~I cloH,. Lo1ado1t, Ii-"'. a. 

Fa,.,,. Ro:ul , 
® 15 . .S. 
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~~ 
Splendid. 

l:i tl1 f1na11 1aJI) a11cl otl1 f\\'i ~ th • r ~)' ns t 
111\ I( t tfl<)11tl1's editorial is xtr1·n1 ·I gratif,•ing. 
f) ·-.} it tl1 • fact that tf1esc Ji11 s a1· • (1 i11g \VfittCJl 
l>tll a r \' cl:i)r~ aft(r tl1c pnl>lic:-ttir.>Jl (tf th<tt 
cl1torial, \\"e ha\' alrca<I)' T(•ct•i\'Ctl n1~111y clozc-11~ rlf 

~ul criJ tion. , ql1it '); 't 11l1n1l>cr of u 'g ~t1t111 , nd 
r11an)" <.1 "'11rJn« .,, <>f ~ood \\tJJ) ar1cl co11tint1 "'d. u1 I or . 
\\.i tl1 ucJ1 a U<l1 ti on o1 a ff airs t l1c O"i t i 
as urc.cl <Jf ~u '"C ~ ar.icl lJr J>~rit) i11 192, . t .a 
r11onth'. c<iitorial 111igllt l1a\' lJeen to a certai11 
Jxt ·nt doleful ar1d in t11 natur of a '' \\"l1ip." but 
from th~ r \~ult it i~ l1cco1nit1 ev·id ·11t tl1at '''c (re 
'' t i11g in o tune·~ q11it'" nic l~r ar1d th::tt m, uy 
1n nib ~r- ar Jull~,, realisi11 1 their r IlOn ibilit:ic5. 
ancl ht1 \"e tt<.1 n c' r of rf'111ind rs. l .. t tis all resolv to 
ke }) i 111> throughout: tll \'"Car-it js trtt" th~t 
0111\ on:) ~ul) cri11tif>n is called fc)r in ec1,cl1 }' ar, 
blt t l ·t n:; not forget the oth "r littl 1t1attcrs ll JlOlt 
\vhich our :sllC s f) ~l aat·lv d }) n•J:-. ·rhanl\: ~'Oll 
all for ,.o,ar , , r\r ki n<l I ·• ters. ri ici~1n:;. ·ttg ~ ~ t• on~ 
and cli q u J\ lso, the rr:ospon c a r gar<l re-
cruiti11 11a 1 n ati (actor)'"; v r -cl applications 
ha' 1> •n r i\·<·d 1 clat. 

Washington. 
I J1a\ b e tt a'"'li: ti 11ot t<.> n1ention 11i. again, 

but , , ·r,rl>Od\· knO\\'s tl1at to tell an ditor no to .. . 
n1 ntion ~ on1ethino- i~ the most certain '''a) of 
getting it n1 nt:ionecl ! ~Ian)r doz ·n of lett r- of 
apJ)r ciatio11 of t11e article under this heading in 
J;ist mo11th's BuLLE~IN ba,,e been recei,,ed and 
the general opinion is undoubtedly that '' plain 

Cou "CJL: 
. I•. I J~()\\' • .. :\I.\., I' . ·.: ~- 14

• (;Rl!GOR\' , 

\ . f.l.l~.J·., \.~l.[.J\J.I• .. (51:'"'Z); \. 1-lA tlllLIN(i, 

\ ROcirLt~ 1.J~.1;:. {~ 11<): J. J7. ~·T Nl .. E\~. B. ·c., 
\ .. 1.I.: J·li,rl1t-L.1"'11t<·nant l)URI~.\N 'l' , l{. \.l~.; 
I~. \1.1rnRD (2[f\ '): 1 ..... f)\\\rso"'-.: OSTl:.t{ , .. ,. ,~R 
( "'1£.1~ ; 'lpla111 J\. 1 I HTl lllG • . 

-
Vol. 3. No. 8. 

peak1llg ·• 1 go•J<i for th· oul. ~Ir. lauric 
J1ilcl. lat IJ<>11 •• c-r tan· of the ~oci:.tv, con-- ~ 

trihut a l ·ttcr 011 t11i.s subject "]""e''rl1cr . a11d h is 
''ell quaJifl d to jud e of tl1e m erits an l de111 ·rit"" 
ol j)t1blicit)" i11 ucl1 matt~ s. 111 · le on of 
\\'a hinglotl m t1 t 11ot l) · forgot ten. and e''t r)· 
111 rn l> ·r bou Id l{cep it \\•ell l>ciore hin1 in ti1l1e 
ta cc>111 . ft i onl • h)' cor1tinued han1111ering 
tl1at C<)Jtcr t~ c n 1,~ brok n, a11d son1-:. concr :.t 
tH kP a dc:ll ot 1110\'ing e\rer1 under tl1c most fa,'our­
a l,J cir'11n1 ti111c . 1~he an1atcur n1nst keep l1is 
11a111111cr a:t l1and a11d 11is ltammer, tllc l~. ·.G.13., 
·a1111r-•1 fnil hjn1 . 

That New Committee. 
·r11 > nc\\" , ·11cral on1111it e l1a its fir~ 111 ~ ·t1n 

.,n J':"rida) , Januar~' 27, an l \'1 ill l1a,· doDe 0111 .. 

tl1i11g tl\" t:h tin1e tit li11 a11p "ar. I .. t u all 
ho1i 11: t t it ''·ill :ret bus) in arnest a n(l arrange 
:on1 11 • fttl arid inter ting items !or 1928. peak­
i11g of thi om1nittec.! remind tlle \\Titer of tho 
Iac t thn t our \VOrtl1~" J 1011. .. ·ere tar r i aJ)t to ref er 
to tlij.:; ( 01nmittec as the.; llo11s of Con11non", and 
the rouncil or l oar(l of Directors he calls the 
Ilou~e c>f J ord ... Tl1is analog)~ is 3 partic11larly 
soi111d one, an'l 1nem ber" hou ld do \Veil if tl1c}· 
r ·mc1n her tl1a t if tl1 .. v ''ra11t to g t something on 
the n10\'C on · or other of t11e mem hers of the 
rencral OJlllllittc \\•,ou1<1 be please.cl to hear from 

the1n. ~Il1 r i!') 110 n "d for t1ndercurrents of 
com plaint, an<:l rut )'"l)od r , ... 110 fanci 11 ha a 
cm ~\ran "\VOU} l clo W •Jl to o..ir it ri ht '1 \\•a ' to th 
General Com111itte , Cr1r he bas no e:-:CllS for 
keeping tt to him elf, and certain!)" is 11ot doing 
l1is f llO\\• n1 ~n1bers a ser\~ice hy allO\\·ing his 
grie\'ance to go 11nch ck cl. 
The C.B. 

In tl1.. ... O\ ·11lt>er i:s 11c, clct?.ils of tl1 ne\v 
ontact l~nr a\1 \Vere annot111c<:\J, l) ltt 1·. P. Allen 

t s 1ne tl1a t he has not had a \'et:\' great r l on e. 
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T J1c reason is 1)robal>l~" tl1a t 111a n.~; 111cn1 l1crs clo 110 

realise t l1a t this BnrC'a u J1as gr tl t nsc · for th · 
scr1otts expe1 im~ntcr. (Incl it 1s s11ggestctl th'1t ~·ou 
turn 11acl< to O\:'Ct11ber at1d rc<H-1 ttp th' s ' It tlll' an<l 
~·e }10,,• )·011 ca11 l> st tllilkl' us1..') tJ( tlti!) r·xtrn fr~ .. 

• se rvice. 

B.R.S. Stations. 
F..lse\\·hcrc \Ve J>ri ut a lr· tter rai~i ng <l cpa -,ti c•n as 

to ,,·)1eth r tl10 , .. , ,·itl1 tl('l t ·hnicHI ltncl\V lec1g ~ 
shc)uld ll gi,rer1 a 13. l'\.S. nu111ber. i.e .. sl1<•u ld 
1\ sso iat s l)c cntitl,d t,, tl1i~ 11ri,·ilr~ ? ·rh 
C\UC~tion i · np "tl fclT cli:sCll""ii<Hl , a11d t11c l~(litc•rlal 
J><·n ' "ill 111aintai11 a fl iscre .. t !'\llen ·c \\1hile th h~ttl<· 
\\rag~~. I t i~ nit;P t<1 think th r--tl lltt· B.J\ S. J1~0fl l • 
so \al11e tl1i pri,~1lcge. atl{l if i t tr;in. tJirc s that tl1 · 
\\rish t l> k e1 it ti) tt1c {~or{>Cn~ t < ~I 111lJt"l'sl1ip l'l\ 
tlll m ~an~ l t us }1 ~ar to tl1is efff' t. In t llc n1 ;in 
ti1rte. the 11ig nc>i. ... t1cl1 a 1 to 10() \Vat t ra11 · 
111itters ·hr ulcl kc J) silent. f<>r, to <.(U Ot an oft 
rcpcatccl 11l1r<1S I •• rt ·s ncHl ~ r1f t l1eir lJll. in,cs :· 
T3)' t:l1c \'la)". ,~ou J3. l{ .. . pro11l , :~ 11 c11·tic Ir or t \\'<1 
(>I •• llcl\\' le> l{t!CCL\ C' •• rJr 0 11 ., t,· H(·~t . l1ort 
\\ 'ave l{ c~ '1\('ri.;;" \\'f >Hl<l he ,,r interc;t t'\'C tl to the 
·rran. 1nitting .. c tion. J l1a' et sncak irtg feel ing 
l l1:i t t11<>. fello\vS clo 11ot k t1( 1\\' rill thn f th re is tc> 
knc v: n.11c>t1t rccCt\·ers t 11es • rl:l' s ! 

The 1928 Annual. 
Of <,;nt1rs • tl1i s ll~' l)ecn cr1 ficisc<I l1<·fot c 1t ha~ 

a }'lJlCarct.I . t\ ccrtai11 \\'Orth~, gi r1t)t 1na r1 has asked 
\Vil)' it ha~ t(> he· Jl"icl fc,r tl1i!" )' · ~1 r . r-:,· r\'l>od~, 
\\·ill rc-111 111l1Pr U1os fa111ou!'> li11t.• , ""rl1cir'. not to 
rcaso11 \\h V, thei r's l>11t to 1o or cli<•: '' So it l$ 
tl l'l\\' as it \v;1s th n . lf ''' \\'a11t son1 ·ll1ing cxtr<l 
\\' l1a'\'C tc) 1'"). for it . If \ fe • J nt \ ·al 11 a lJle ti111<· 
c•r rt'a~i; ni11g ,.,h\· '"e l1a\·c to pa_' O\tt ''~r\ sl1illi11C! 
\\'C shlJUlc.l 111 r. I)" sp011cl : ~o nluc h f) f c>11r tin1c 
\voulci h~ \ ~ hcc n absorl)e{I ir1 the rcn~oning. ·r11c· 
facts ctr<' th.·Lf \Ve h avt' an r1n11al a ncl that 1na11\· 
cJ07t:r.r1s of l h~ l'est T reasurv 11otes l1n \ 'f' l1:i <l ltl l"c-

J 

ex 11t'nt cc.I in or(lcr to tlrodttcc tl1 is :\ n n ua 1. It i!" 
tl1e tea l g<)orts ~ n rl i. righ t t1p tc1 th ~pccifi ·ation 
'vhich \.VC pri11tcc) last month . l

9

11less )"OU ,\·ant \IS 
tc> [>tit u1> the s hutters we n1ust ha\'C )"<Jur 111011e~· 
in rc t urn f nr the })ook. ucl1 a book \\'OUld casil ,. .,. 
f tch itc; OltJ ncv in . mcrica, and at least one ~imilar 
_.\n1erica r1 p11l;lication fetches 4s. in this C<)ur1tr~· 
\\' ttl1out <L J .og >c ection or the tables, etc. If it i 
not '\\'Orth :is. to the individl.tal member of tl1c 
·~ s.c;. B ' t 11cr1 that 01 --mbcr is not acti\'P. .t\S for 11$ 

'r\"l10 ha ,.P ,,•orke<i at it for 1t1any mcJnth~, it sccn1 · t o 
be \VO rt 11 c· \· ·r)· J1illing that \\~e arc paying t11 
Jlrinters for it. I\1ucl1 n1i<lnig:ht oi l <l nd 1na11~~ J>ints 
of ink, mnn\· ht'."> ur" of letbot1r and n great tlcal of 
tl1ought ha '·~ l1e(•n s110nt <•n this boolc. t1n t.il no'"' 
its ·valtt(• SCt'nlS greater than C\"CT. f~cttcr ltt1rr~· t1p 
and sen(l t1ial 3s. b fore ll.<). rcii'e it to 4s. ! ! 

• 

And so, Farewell. 
I.ool<i11g bacl{ o\t ·r ll1i · r .. tl1ttJrial it :; ·<.·n1~ i1l'l­

possiblc tl1at thi i tll' la t \v]1icl1 t l1· '"·ritcr '''i ll 
pr par . For ncll r l )r th TC<' ) rC'a r - he 11a' \\'C1rk '<l 
at tl1c [3 LLR1 1~. n11rsing it from a c;.11all si xt~cn­
pagc cone rn t<> iLc; present <.l1m =- n ions. It i. '\'en 
no'v a ll too ~n1all for us rind its page thr•atc-n t r, 
bul Te anc.:1 ·pill n1onth 11\ month. 1 le 11 a~ l1acl 
grea t an1bitiOll"i for tl1r ''Rull." a it is so a(fec­
tion;i t el\,. tcr1ncd l>, . its readers. bl.it f ~'" of these - . 
ha\·' as )'Ct be n re-alise<l. Progre s j~ all too slo''' 
for t h OS \\•ho a 11xio 1tSl V \\'3 tell the rJalance sheet 

• 

and the printer's bill : tl1 ~e " '110 l1a,'e to h · 
c heesepari11g '''ith the t ' 'P lr t t l1c C<)S s n r too 
11igh in any· in l ~ n1011th. . c·,·crl h I ·.4

. , c •rlrtin 
t hin as l1a,~e lJ ·e11 a c on11>lish ·cl~ certain g<JO<l \vork 
h;a!S l> ·c:11 <lc>11-. ·rhc " E~ull .. is no\\. tir1nl \' csta lJ­
lishcd. built UJ> frrJ1n 11c.> tl1in g .xc J>t <.'nt.h 11 ~iasn1 
attcl co-operation t )l" )la rt of it~ . u1)1101 t rs. 
J':\etler s t ill, in the pr l ,.~ >f l)u1l< ling t11 '' 1 it<'l' 
hac; ga t here<I tc)g,!tl1er (\ he i. t <>[ 11lea ·}1 n t f ril·ncl"· 
j n n1anv cas ({car frien(ls \\1 ht\ ,,·i ll nc,rer l><' fc 11 
gotte11 h),. him.. ·1 hes fri e11(ls htt v "'0111 gracl11 <1 ll \ 
into t h<' f'I t11r : the· starle<l \\itl1 sin1plc ofl,·rs 
n f help 11 t a time ,,• J1 ~n things \\•er" tt<Hl tn11 re>·\· 
for tlle ·· I u11 . ·· (~ ra (ln al l,· t h -:.,~ flt•\ ·l<•l 'ccl i111 <• 
th COtll) I t }Ji t l l l'P. (Ir t ile [il" l.,LT:. Tl a . J\P ~ (' ;1 )'\ 

to its for1n a nrJ plea antne s <•s the paint t c> <1 
picture. \\~1tl1oul ht=-n1 n thing <ntld ha,· • tJ en 
accomp l1sh cl. nnrl their I~ t""r. 3,J,·ice, 'ri t ic1s n1. 
;l nd co11~r1l}l ticn1 ha\~c rjoJ1c mor .. tl1~11 an\' tl1i11 
cl to h11il1J t ht ~<» i \ , ntl tl1 · R ·11 .. f.11N lt) it 

• • Jlr s nt stze. 
Nov.Tit cru1 1 · · tt1a l lltl· l> l l..l llr r ~ a nrl the \\' rttt·r 

ITI\tst part con111a n v; lltl i11r.-ss matter~ hi-l vc (>nl­
pcJled hin1 to rr:ljnc1ut~h }"lt. duties a , e're tar\·­
Editor, l.>ttt 11" \viii n<>t lo'· tc-.ucl1 ,,~ith t1lese friencls. 
' f he· are r~ r t <)<> 1111111 ·rt)IJ to n 1cn t1on 111 thr'P 
pages. for t he) ctnbrac 111anJ' hu111Jrclls (> f rcat ll'r ..... 
but the]' ea h '''ill reali~ · tl1at he ha"' a1>l)r ·cieftc~tl 
\ 'Cf)' deel)l~~ their )\ind l1r.lp in tl1e l'io11e r ''Tc>tl\ 
wll.icl1 he unclertook in l fl2.=i . li<' hop s lo hcllr 
fron1 tbc1n ,,.ll<.'n lh '). ca11 :--1>11. rc t:h ti111 ·. ~rtfl \\·ill 
al\\';:t,\ '5 be inter· tecl i11 t ile <lc1ir10. of tl1 au1aleur. 

• 
ft i incere}~· llC)J1CCI that th \\•riter's -u c ., SC>r \\"i ll 
recei,1c the sa1ne ::t 111ount or s11pport: as h 11a ­
c·x1)cricnc,·ll :ind tl1a1 in cons q11 nee tl1 n10,· me11t 
'' 111 con tinu., to prc>sper. 

So llO\'l, l1n,·in • tal{ ll tap far n1orc 

\\.~s originall\ int >11decl. h e ,,•rirt·r 
c r,p<"lrtnn1t ,. of \\~i 1aint1 ·vt·r,·l}o(I\ 7:~· 

I 11c k f<>r 192R. 

"PRC th;i l l 
I fl k i>S thi 

ti fl<l g<>C•d 

J. \ . J. c·. 

\11 rcacJcr~ c>f tll • ]~t·1.1. "Tl.· '-'' ill 11 ·ar ,,•i tlt r ·gr ·t 
t11at 2\lr. J. -\. J. c>rl1>i1lr. "\\rhc l1a l)C n c<lit(Jr c1f 

th · B "'J.LltTt. • sin " it ii1c ptio11. l1a l1cen co111-
pellcd tu T ~Ii nq\1 ic:h t:J1a t 110 t n1>on ta kin O' up a 
nc·'v a1)pointmQ11t. ln fact l1i e(lit()rslliJl C"as ·:-. 

" .. ith th• present 11t1111l> "r . 1 ':l tl ·r~ kr1c,,,. <•n ly l<><> 
\\Tl.'11 tht .. excellent ''"Ork 11., li.1~ cl< 11 • a11cl 110,..,· hi~ 
pf:'r~e,·ering ;Affc>rts ha\'(' l)ttilt u1> r1t1r little 111agazir1C' 
to tl1~ i1nportanc • it hc:l" attained. \\ hile \\'C :-.11aJI 
f ·I thl· lo s kec11ly', tl1 · SJ)H(l • \\ftJ rk ''' hicl1 he ll:ls 

<.lOn.e 11<\'i l>t. l n SO \\'l•ll f> rfc.)rOlC'd tltat it \\"ill ht' 
com11arat. i,·c ly· Pasy tu carr,· 0 11. altl1ou~l1 \VC I ·ar 
tl1at \\ t: !-l ltall nl·\·er 11 • ablL t r) ~l}ual 11is able acl1i \ 'C­

n1 ·nt~. Still.\\'· klltl\.\P tl1a "'' ~11 all al ,vavs be al)lt• 
• 

tc) s·>k 111~ acl\'ic .. \\Th e11 r·c1ni rt.~t l . \\' • ,,·i~h l1in1 
e,·er)~ succ ~.,si n l1is nc ,,. l) >~ition. 

lt l1a b · ~11 ~ ttg~c"'t t<.1 in u tl • o r t\V<) (1uarl ·r~ 
tlla t reacl<'rs 111i l1t like t(J join t1 i11 n1aki11g a s111a 11 
pres ·11 tatio11 to Ottt latt"" Eclit1r a.'-' a toke n <> f oui· 
r 'gard and tha11k~ f•)r ~tll l1is \ \ Ork . \\7p 11,1, ·e 
therefore clecitlecl tc> (lp n " sul1~ ... cription 1ist li111it i11g 
C{>ntrib11tions o 2~. Gd. y> r n1en1ht'r. .\n~· r "a<l ·r 
,,.i ~ Jti11g to sub crib · . 11o ultl send lti rc.·mi t tan • by· 
postal orcler to tlic JJ011. :ecr ·tary. IncolJ)C)rtltl~<I 
l~a(lio . ocic~t, .. of Grc•,. t l~ritai11. ,5!3. ' ""i<::tc)ria . lr<'<'t. 
. ·.\\' .1, n1ark1ng tl1 <~ t•n,·elope in thL' tc1p left-)1antl 
corner \\rith tl1e '\\~c>r<l ''Testimonial.'• 
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... 1 Brot1dcast l?eceir 1er e111botl.;1i1ig tlze latest tt1ztl 111ost .tficieJzt 
pract1'ce f11ztl tJze piclr. .. of tl1e co11zpo1ze11fs of Brilis/1 .\f l11i1,fact1trc. 

l)t• J>it • tl1 ~ fa t t11at th~ 'ocicl)' is JJri111ariJy 
a ~(.;.1cn tifi .. body c11gagc{l in re.: , rch a 11cl c .. '\.'])Ct'i­
n1c·r1 t, it s ·crllS tl1~1t it ts not out 1){ Jllac,. tel Jl(>\V clll<l 
aaai11 Jlr )~t nt lo 111 •t111Jc·r~ ti de igr1 of rPc •i\fc-r or 
trnt1. r11ilt r cn1l)oclying tl1c c .. ~ntial of th' r ·st1lts 
of tl1 ·'""Olk of its tt1c111bcr~ a11tl oth ·rs. ancl i11viti11g 
at tentic>11 to 1)ra tica l n1<·thocls of <Lclaptit1g sucl1 
principlec; as art! from tin1c to ti111c cli~rlc>sC'cl. 

rti ·I<'" of this ct ~cri1)tio11 ar • tl<lt '' blu -print ~· 
article. atl<l ar Jl<)t i11tendt•cl a ,. con lruction<Ll 
Clrticlcs,'' ancl tll<J · •11cn1bc-rs ,,•)10 r ·a<I .. .s:r." -\villa ppr ciat th typ · c1f articl \\·l1icl1 is i11t ·11clt·cl. 

·1·11e rccci\'Cr ill ustra t -.d in th · accon1 Jl .. Lil~/i11g 
pl1otogra1>l1s i~ ont· ,,~11icl1 l1as b ·c11 built frl1111 son1c 
of t11c ))est cc)mpone11 t i>arts ol>ta in a bl , ~~ nd i11 

tl1 cas ·of the I tallili r toroid , tl1 11 only co111rl<lttPnts 
of this t}rf)C!, of J3r1ti~l1 rnnnt1factur . lt i~ •>f sucl>. 
cl ~ ·ign tl1at it can l)e con ficlcntl)' r ·co111n1 ·11cl d to 
<lll tho · inter · t .. l l i11 goocl quality brc>aclca ~t 
rec 1>tio11 r•f botl1 ~11ort a11cl long dista11cr· ·. aud 
c ''Cf:> a '''iclc range of \\'a\' lcngtl1s. 1\ n a<l ,.a 11tag<: 
is 1.hat no o ·cillating \'al\' ~ arc lJS cl. ancl i11 these 
da.}·s \\•l1 •r1 " oscillation '' tl1rcatcn:-; tel ruin tho 
~nj0}'111 t\t of Broac.lca--.t in 1nany ct1. tr1ct~. tl1is i .. 

a highly <lcsir;illle featuri--. It cl pe11<.l. for it~ 
stahi l ity t1pc'n t11c \V<!11 knO\\•n .Xcl>\Jtrocly11c 1)rinciplc; 
y<'t tl1i also is ap1>lic<l in a IlO\ cl n1 >tl1ocl. 

The Dubiller Toroids. 
I t is com n1on 1< no"· lee.lg · that \\•l1e11 a curr ·11 t i .. 

J>a ·scd throt1gh a sole11oicl there is procl ltC cl, in 
addition to tl1e clcctro-n1agnetic fi ·Id cot1c ·ntrat d 
along the a.xis of the coil, an ·.xtcrnnl fi ~I<l 'xtc11<li11g 
<>l1twarcls i11 alJ dircctio11 . 

'l't1c 1>rc en cc of tlus ficlcl in a raclio rccei,rcr, 
particular)~, \\•}1cn 111orc tl1an 011c :stage of 11.11. 
a JllJllifica tio11 is en1plo)·c·cl, i t l1c Gause <.)f n1l1ch 
trouble to t11e :;ct clcsigner . 

.. 'hicl(li11g \))' intcrpositio11 of 1n ~tal screens \\·ill, 
it is tru , o' crco111c to so111c extent tl1e ciiU1cult)", 
but at th~ same ti1nc cdd}~ currents arc set llp in 
the crce11 the111s '.\1,~es. and the lo· ~es <>r1 this 
acco,1nt arc ·onsiderable. 

\\' ith t\\'O 11.l''· stage..-;. ,·er)· elaborate' ~l1iel<.li11g 
becomes n ccssary, and tl1c sere .. ning boxes o ·cup}' 
\1"aluable S}>clCe. 

It is clear., th )i1, that if tJ1c external Jicld can 
ll cli1ninatccl a considerable increase i11 cfi1cicncv 
\\'ill be gairtccJ • \Vhile at the same time a more 
compact la) out •na · be achic,·ed. 

B)" bcncling a . olcnoid into a circle. a .. :· ho,a.·n i1\ 

J•'jg. 1, a coil. of toroidal for111 results. ancl t l1c fie ld 

prodt1ce<l b)r a curr nt i)a i11g through it \vill ))C 

found to 1>:. 011fincd ,·cr}r Jargel)~ \\1ithin tit-. Jlh)·sical 
liinits o{ tl1e \Vinding. 

1 t \Vill I> <11)1>ar n t. ll<)\\"e'~cr, tl1a t the bcndi11g 
of the coil cau cs tl1 t1arns to l">ccome separated 
aro11nd it outer p'ripl1 r . In t11e Dubilier Toroicl 
cl. form of \\'irtding 11fls bcc:11 aclo1)tcd in which this 
separation clo 11ot occur. •\ · a r stilt t 11 • clcctro­
nlng11etic fi '"lcl i~ Sc) co11fi11 d \\itl1in tile coil itself 
tl1at it ca11not ~xe1 t an)' aI>J>r ciablc in flu nee t1pon 
any other external coil, or set 11i1 eddy currents in 
a conductor, ,·en thougl1 these rna.~' be in clo e 
proximity to the ''' incling~. 

l• lG. l 

Fig. 2 ill11stralcs the Dubilicr Broaclcast R;lnge 
Toroid, and a ca.r ·fut examination will 1nake cl ar 
the method of 'vinding Cffif)lO}·ed. It is produced by 
an ingenious macltine, and is largely rcsponsibl 
for the success of the C<)n1ponent. 

It is no''" po iblc to carry tl1e matt r a step 
· further b}' the introduction of a primary 'vinding 

of a fe"' turns \..vitllin tl1e toroidal secondary. 1'his 
is illustrated in Fig. 3, and \VC ha\'C \\'hat is in effect 
an I I. F. transform r. 

..fhe tcr.m '' 11.F. Transforn1er ., has, ho,vevcr, 
been narro,vcd in its application of late years, sp. 
that it is, 1)c.rl1ap5, 11ccessazy to point 011t t11at the: 

' } -
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J)t1 l1ili .. r "l"oroid t1a t\\'O di tin ct u · ·. and that in 
cacl1 ca c it ha s \' ~ral unique adva11t<tges. 

In the first Jllac ·. if tl1e prin1ar}r is con11c tcd i11 
the aerial circuit of a recei,·er, tile seconclar)r bei1lg 
tuned ll}' a vari, blc condenser, a11 efticicnt al~rial 

1.... " 'IG. -

cton1>lt11g ,...-ill result. .. elccti\"it)· i::. goocl. anti if tl1e 
co11ck·nser 11sed i.s the Vt1bilit·r I\ .C., true J(ilo ·,·clc 
tuning \\•ill be obti1it1l·d. -

St•condly, the ·1·aroiti ma)r J>e e1l1ploycd as a11 

Ii.I•. transforn1cr i11 

th~ 1nocl :.r11 sens ·. 
,.111<.; conce11trate<..l 
field cillo\v · r1 higlt 
step-up rati<> of \.'Ol­
tagc to be obtaincll, 
wl1ilc the S<;COnclar\'" 

• 

winding l1as a vcr)' 
lo\v self-c:1 pacitv. 

l"urthcr, tl1e i>rit1- P, 
ci1)lc which confine.:; 
the fieltl lo the in­
teric>r. of tl1c \vincl­
ing als<.> prev ·n ts 
the 'l'oroid fro 111 

'Picking up direct 
tr o 111 a 11 ear b v 

• 
transn1i tting sta-

NEU'mALISlNG 
CONDENSER 

., 
-

TCS(J )cti\•cl_\' 230 t<> 600 ancl 750 to ~.000 Ill trcs. 
"fh >condar)r win(.li11g of t11c Broadcast 'I'or<)id i 
red. \\·l1il:st tl1a.t of the I .. ong \\'a.,~e Toroid is l)lt1e. 
Eitl1cr 1 .. oroi(l rn,t \' b =- obtc i necl \\"itl1 tl1e secon<lar\• 

• w 

L:Cn trc- ta Jlf">ed. 
1·h · ''I·oroi<ts are . tpJ>lit."CI cc>1111>lete \\rith 11oltlcr" 

carr~·ing tcr111inal!-> ancl ·olllt'ring t .. lg ·, ar1cl ~1r~ 
i11l •1cl1a11ac·al>lc. 

An fli ·iL·11t 1u t l•o<I of n ·utr:t.li atio11 J1a. b ~ ·tl 
developed, a11ll is ill\1"'tr~ t 1t:d ii1 11ig. 4. It e11able 
a larger part of tl1e total a,~'" ilable ,·oltagc of tl1 • 
cot1pl.ing tr,lnsfor11tcr lo l>e utilised than is pos~ibl · 
'' itl1 tl1 111ajorit T t>f •ther n1ctl1ocl of nett trali:sa-

• 

tio11, a ncl j t \vill b 
noted that if tl1 
aeri:il and earth are 
disconnected front 

--------------------....-'----------------------'-~ ~---------o-

--

a receiver emplo~'-
ing these transfor-
mers, even usi11g se\~eral stages of H.l•., no signals 
will be heard. 

'fwo types of Toroid e:Lrc manufactt1red. ~\'hen 
tur1~d \Vitl1 a Dubilier !{.€. Condenser (n1aXtmum 
capacit)· 0.0005'"'9F), the 'vave-1 r1gth ranges ar · 

• 

.T. 
-------------------------------------- + 

FrG. 4 

cio11, and tll.is circuit is t.~bl · c :\·er a witlc range of 
\\"3 veleng th. 

Suitable capacitie"i for tl1e ty,·o s ·ries-con11t.·cted 
1

' bridging·· C(>nclenscrs are 0.0001~,J ·. and O.OOO'Jµ.1•' 
tl1e snlall •r cond "'nser bei11g tl1at sll{)\\'Tl shu11tcd 
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b_\· the 0.5 !\IQ grid leak. 1'11e circuit is protectc<l 
b}" patent at>Plication. 

TJ1c following data \vill he of interest : 
Br<Jadca ~t Long, .. -a,rc 

"foroid. ·1·oroid. 
. . . 200µ.8 2100µ1-I 
... J 0µµ1· l OµµF 

·econdarv Inductance 
Self <:a.1,aci t~y· ... 
1·ur11:; l{alio (Prin1a r}·/ 

Secc>nclar~r) . . . . . . l: 4 I: 3 
K'atural \\~H\1Clcngtl1 ... 90 n\. ;3C1<) 111. 

The c irc uit diagrn111 of the con1pl ... ·tt:cl s ·t is 
ho''"n i11 t11e sketcl1. I; ig. 5, '''h~r' '''e t:.. tll · 

<tpplication of n1any rec nt in1pro,~0111cnt · in c1csig11 
<1da1Jted to th,c co11 truclion of a cl(' J,.uxe rtcci,·er 
\Vl1icl1 \\'i II be tl1e '-'Ogt1c for n1a n v· mo1\tl1s. The 
con11>on(.AJlt parts 11 •c.l i11 tl1c ~t: t are ~l f(>llO\\' :-

3 'ror\"id I1'.r··. tra11 former:; (titl)PCll or ltnt <tpp'"cl 
111a\~ l>e u .. eel). 

1 l~ip:tu1t 3-gang ''ari:tbl · conclcnscr. 
1 l;c·rra11 ti 1\. It .5 J .... TI'. tr;.i:nsfc;rmcr. 
1 l·crrnnti 01)2 (l\it1>11t tran former (for 1110\·i11._,. 

·oi I lotttl , pt'a k<'r). 
1 b~cri-a11ti R3Fa mcte::r (flu ti pattern). 
1 ~f c1\lichncl 1 I .1·. chtlkt·. 
I J),1l>ilier 20,<lOO \\·ir · \\'Oun<l d.Tlf.>cle re. i tanc" 

{fur f.1.14 
... , Fl.T. circt1it). 

2 5 l\1caoh n1 J)n1l1crol111l rl--"i ·ta nee . 
·2 l)ul>ilicr contlens ·r~. t)''P 610 .0003 1nftl (C7). 
• 2 1)11 llili\·r co1lclcn er.-. t)·p · 6 JO .(lOO I 1n f d 

(f'4 ancl 5). 
• 1 J)i1l>ilier co11cl ·n er, t~tp 610 iOO 1 1nf(l C<i). 

1 I ul>ili --r con<lcn:>cr t}:])C < lU .Of>G 11lftl (f)l)l ~rt­
tion1 ·t "r by"-'}las ) . 

1 f)t1l1ilier co11clen·'"r, t}'I)t• l1IO .Of>Ol mf<I (H.f·. 
r..: l1c1k to 1 .-.~r.). 

6 13rct\\roocl })else IJoarcls 111<>u11ti11g anti-n1i<.10-
11tl(>Oi\; val,-<· l1olclers. 

2 'Tan~l1.ri<lgc 1}'[>t• r '!->Cf\'<•ir conclt·11 t·r .fl nlfcl 
r. J .) . 

.. i:.:xccl .. terminal ta .. : (<" llett's). 
l 'l

4

a1>a plu a11cl jack (13ulgit1 c:· Co.). 
I <'01npct<t "afety lam11 ancl base (fit1l 1 i11 • ('<.).). 
I lgra111c <300-oll tll potcr1t itln1et1 r (sp ·cia U}· 

l>r<><lucc<1). 
2 l~a111l)r .. 11 Neutr<)\>·crnic·r l3ala11ci11g Conclerl"c.r: • 
~ f~i ·l'nstals (f.-iss:.n ,~Co.). 
2 orclir1nrv· bras t~r.111i11al., . .. 
5 (~l1x to1,,1 in al~ (J)arallel l>l11as and t1cl< ·ts). a r1d 

i\•{() spacl " tcr:n1inc:tls. 
1 J>air panel llracket~t l>}· ollctt':::i;. 

6 ~Ju llard ,·al,·c-s, 3 
P. :\f .5x. l P .~I.Sb. I 
P.:\l. 

1 l\Jullard re istance­
capacit}~ COl1pling unit. 
J3ATTF1~ II~S : 

) 30 \10lt grid lJi ~L 
llattc•ry (British Bat~ 
lcr)· Co.}, 

1 9-\.·olt gri<I l>ias 
'bat tel)· ( l~ v l~ r cad y 
J:Ja ttc:r.y· Co.). 

1 :t.•t Ilart 6-volt 
4C1-amp .. rc-l1ot1r accit-
111 u la tors. 

C~1hin t and ba~c-
G-RiD BRS l)oar(l l>}· the \rtcraft 

<> .. Cro\·(1011. 
~ 

I"< i 1> a n I t t 11 o 11 1 l c 
r>nn ·l (S in. })) .. 2fi in. I>)! } in.). 

J '' ··~k ~· H ·1· . \." 1'.'. co . . lllltt. l\'1 t..• .... . 

•·r11<·st· co11clc·nsers arc <~ritical. a11cl n1t1st b 
or.clrrc<l fro111 lht· l) ttbilicr c·ot1dcnscr Co., a tltc'1r ... 
art rcc1t1irecl for t1se \\~ith t11 ~ n utrod)·nc systc111. 

.. fht read{-r ,,·jJl ~ lli.s frl)lll tl1 • op ~11i11" 1>aTa­
grapl1. of thi~ articl ~ l1at it is ll<)t ot1r i11tt:a11tic)n 
to ·"t' · · <1 •· tic•''" to 131111<1 " artict : tl1 · pltrpo ~ 
i ~ to bri11g tf> attcntiotl a se t t~n1bc,<l~ ii1g t11c fc<tlurc 

Vie\v of recel\•er from rear. 

t·nu111·r~1t:d at t11e l1catl t)f tl1i· pa•c. For tl1is 
r:o;i~on rt is ll<!Cesst'lr}· to 1nC•Jf.{)Or:1te in t11t-- gear .t11( .. 
,.~1r;1ous compon tt Jlar pl.·cifiecl. taking care l)at 

___ .,._ ... -

•otc one knob control except for nnodc bend 
poten1Jometer~ 

in t11· ('\<.'Tlt CJf a cl'1Jnrture fro111 tl1c specificatiou, 
tltH; regard is paitl to tl1c f(.1ct that tl1c 111 ~trica l 
clia ractcristics of altc·nl31 l,rc c;on11>011t·n t r•a rls 
are tlte samt•. 1·11 · 111ain llin1<·nsions of baseboard, 
pa11t•1 a11d cabin· t arc gi\rl"11, ancl thr readt·r nta} .. 

:> 
J 
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e~1 ·il)' c ,J1}' tl1 · l;1 yt)ll t c:.~ (lt'J>ict .. <I in t l1 f>l1oto­
gra r>h .. 

·r11 · ·t \\'~l ~ j)ri111a ril) ct(• i 11 _.cl ,,.i tl1 a '•ic,,· to 
op rcLli11 t11c n1r1,ri1lg coil t1'J1 • t)f loucl I ·a k r~. 
ancl in t hi it is l1ighl)' ucc~~ful, l>tlt a s111all r ~t·(l­
C<>n • t:y·p ·, a f<>r instanc · tl1 • ·' ]~'CO '' \VH. ll!'\C(l 

\\'itl1 i ' latin ch<)k • · r1rl onc1c11 r \\·itl1 g1 ·at 
st1cc ·~~. \\ hc11 tu11in£? ir1 a le ~al station it is n 'C<' -
. a~' t<) ft' ulat • tltt• \'<1]un1 · lJ)' 111 ·an. <>f tJ1 .. lgrani-­
J>Ot ~r1tion1""t •r ,,·Iii h r ·~1late:-. the uri<l llias on 
the < lt·t ctor \ 1'(1 )\t<.: i 11,le1lentl '*J t t l)· lf th • n1a i11 
Tri(l l)in l,;1ttt'ry t 13rit isl1 I3a.tt ·r)· 'c>.). 

It ,,·ill tl l ~<> lJ' tl<)t<.·() that,, l" .. rranti 'Olttllct·r 
i~ u · l :i11 tl1 · "t. 1"hc ,·olt111 tt r •f\' •s , tilt · ·-
f, lei fu11ctio11, cl l')' atljt1..,tm nt of the;· n1all 
s\\•it h CJtl tl1 · frc)llt. th~ \tolt ~ · a r ~. tJ1<: ttlan1c11t 

•• Clo e up 0 of hl~h fr~qu~ncy end of receiver sho'"ln~ 
con1pact arran~em~nt of Trunt;former , etc. 

c)r t11e l' '"er arn1Jli11e·, tl1c \ Olt,,gc (>f t:h~ I l:r. 
::o.llJ)J'>I)· an<l tl1c urr ·11t tli:--si1)att• l t ~· ti · \'<ti' 
·a11 })r:t 111 n ur ·tl. I• urtl1 ·r1nor , tl1 · i11strnn1cnt 
'r,· ~ a r1n inrli ator of '' l>l.t. tin·r' ir1 tl1 la t 
t<lgc.:" 1.1 f t 11 .. a 1111) Ii fi ·r. 

' l'l1 · " I.:.. k1 · > •• l-T :r. ttnit pro\re~ to b · an ·xc .. cl­
i11 1 1)~ . ii ·11 1 (LJlCl ·tiici ·11t ~()l.JT 'C c>f H :r. s1111>I)' 
\Vl1 ·n co1111 ·ct "'(1 to th · 2~i > .. , olta, n1ain . a11cl ar1)·­
l)ocl\· in:,lallin 1 r n 5-\'al\" · ... t sucl1 ~ts tl11 \\Ot1lcl -I')· '''·II acl,·i~ ·(l t(., i11 tnll fJile of th· t:· 11nits as th• 
clrai11 on tll<' c)r<lin3r)" <lr~~ JI:r. l>att r)· i fair))' 
Cc)Jl ill · ·:1 bl , a n<l 11c h \\ bat tt ·ry '"ill in CCHl. <1 u '.Inc • 
l1a\·t,• a,, 'I"\' :;}Hlrl lifv. 

• 

Social Sub-Committee. 
[ n ortl ·r t l r(>,ri<I • ~ocial ·11tt·rt~Li11111 ·nt I r 

111 n1bf•rs t 11i. con1n1it .. e 11;ts l> ~ ~ 11 Jor111ecl. "re> 
fu rtl1cr hi encl. r \Vant t\VO or thr c· n1orc I .on<l<)Jl 
:\.re<\ in n lo joi tl 111e on tile snb-comn1itt · ir1 t)1(· 

cou rs~ of forn10 io11. I J1a '-"C a k ·<l ~Ir. l{nt<llt•\r 
(2.\X) ancl ~Ir. I ) ·11n)' (6. f~ ) to a:; i. t: b Jt l1 ll<t\ t 
,1cceptc(l. 

Suggestion- ~t ncl iclc~ts are ,,·a11t·cl. l>l•·as• It 
n1c ha,,, t hen1 110,,·. 

l!> •Ln\·l)o lv in fa,·our of an 1£a~ter Otl\'c11-.,, . 
tioncttc ? 

j. CJ. RHICOA'L'S (6("1 .. ). 

The Truth about 
Local Societies. 

·1·110~(· ,,.h<.> r ·a<l tl1c.· i>c>J tJlar radio j)f, s 'viii ha,, 
~c 'l1 tl1at ,,. · h't'' })Pen '7t~tting into h<>t ,,·at ·r in 
·on1 · quarter~. ln rcl :.r that our rn ·1l1l> r~ sliall 
1 .. fnll)" r.\11l\1' r a11t \VitJ1 ~l.ll n1att rs that g<) c.in i11 
the ~oci ·t}' \\'l" '''Ottlcl lilc · th .. fc>llo\\'in infc.,r111::ttion 
tr) l)t· .fulJ\1 utt<lcrstuo<l. 

• 

\ s 1nc1. t C> f \'f•lt 1t n ,,,. t11 ·r '" a 1 <· a. 11u111 bcr <) f 
w 

pro,1 i11 ial .tJci·ti a 1lintcd to till' 111 orJl<•rat .. cl 
J{~1clitJ . O'i ·t\' of c;r ·at l~ri·ai11 Sl1ortl\r ~ft('r thc:a , r 

'''ar tl1i=' nun1lJc·r ro. ~ ~ high ao;; ~20. Jiltt si1lc • i 
J1as fallen Jf ra1)1cll~l ltntil d11ring :.a re:· ·c.·nr in,~e .. ti-
1aticln onl)r S<)Ole l .~ t'Otll<l l),. ~' ertai11efl a . till 

c..'Xisti11g, or \VJ10 l1acl c 11tinu cl tJ1 ·ir :sul> cri1'>tic1 r1~. 
luc l1 <>f tl1 · fallin t ould b · rac ,1 tt ll1 · in-

a l>ilit)' of tl1c J>arc11t .. i · ) ... to fincl tllc :--u1>Jll)• <>f 
I ctur ·r. ,,·hie. hall l) • ·r1 J art of tJ1(;• <>1 igi11nl 
1}rr>gran1rnc. \ltt'n1p haf1 l>ec11 111a<I • o for111 n 
list of IL tur ·r::t frorl'l t he· n1 •1111'> r alJ I\'<: r lit· 
cou11tr)· ancl a,ftor consi.,ieral1l (lit 1 ult\~ one '''«!"' 
g<Jl l(>lf ·tl1t·r. l nfortttrl'tt l}· ,,.h nit '";is.att ·n11)t.-cl 
10 put tl11. into ]lrac ic •it \\a:; fon11cl to b al)' rta\!t·. 
\\"11 •n S<>n1 •)f tll<)~ • \l} or th· li ''er'" c.illecl u1 <ln 
tc, fulfil t11t•ir ol1l1gatic>n. .x"'ns . \\"l'f" 'tc1 cl ar1ct 
in <Jtl1 ·r ca~t·s nltl1ou 11 l rc,111i e \Ver .. gi\~t>11 t 
att 11cl n1e ting· tl1 •)r \\ ... r not li: ·1lt. 111 fact th 
Ii ·t ~0011 \\'a- J ·dtIC =-d lo S( nl a fot1r r fi, .... \\'iJl1ng 
hors·· ,. ancl ]Jra ticall) u' l . lJ\ io1J I)~ i ,,,a ... 
11npo~sil)J • to ct)nti11 11 , to llnd I <' ur . Ko,,· 111n11\"' 
rlf tl1 ~<)cit tic~ l1a<1 rJ11J; j ir1 tl o ' thi~ ~1 (\\"'1ntag~! 
:111cl ''' r · 11at urall)1 di-...11>1 ointed at tlir=-ir r ·r1 attcl 
r <]U ts f<lr l · t11r . }) >ttl t11rnc<I d( >\\'Il. \ :-- a 
r . 11lt th· 'ou11cil cl· ·idc:tl o dr p thi · llal' of th 
1>rouran1111 · an<l ''' rot· tJ1 · of tl1' rc·111ai11in..,. s 1ci ·-
t ic~ tc) t )1:-1 t • CC t. ~J'}I j }:tel \)e('ll t<l kcJl Ill s(i tn('" 
'1 uart ·r~ a~ a con1pl ·tc? t bro'' O\'er I·~· t l1is Sc i • t )" 
of tht· afl1liHt ·c.l ~(J 'it::ti · n11cl \\"t 11.1\·~ 1 · ·n acc11~t·<l 
c.;>f it in t11f• 1>1 · . \\" · furth ·r 11otic • l1nt a11 

.. \ ~ocia io1l l1a lJt; ·1l fo1 n1 id \\ 110 < e .!<Jin i7 t 'a rrv· 
• 

' r1 t 11 \\'Ork ,,·l1icl1 ,,·c.· h~l,·e tze l ct 1. \\ sl1a)I 
'''atcl1 ,,,jt)1 i11tcarc t tl1eir, or a11d llo1>· tl1at t11tv·· . ., 
\\'tl l l)c n1or • ·ucc ·s~ful tl1a11 ''e ,,·ert. b11t 1> ·r. c 11:'111)', 
,,. · l1a,· c1t1r <.lottl)ts. ' ' ~ f ·1 1 rnt1cl1 l1cttcr tc> l> .. 
11011c·;,t i11 tll n1at ter tl1a11 :o ccn1 tin •• ~ t' 1 111ak ~ 
pr(>n1i c- \Viti h ~11 c 110 i11 our l' \\' -.1 t<• fulfil. 

\-; '''c· r:111 'la j n1 per ft c 1111l<)C tlCc of tl1 · accu-
~ t1011s \vl1icl1 411""-' ll(>\\~ })c•i11rr h11rlc<l at ou1 ht·a<ls. 

'vc t101)e '\"CT}T lo ya I 111c:m l> ·r of tht· .. "clci ·t ' ''"h< 
r acl' t11e. lines \VilJ do l\i' }) ·~t tt) s n11pc>rt 11~ in 
tl1t• nlntt ·r ancl 11c lJJ to c rrc.:ct Il)' bui.l itllJlflot io11,. 

\\"l1icl1 thcv t n;l\' cc>n1c a~ro a. a re tilt of tl) ':"~ . . 
u11 fair at tack .. 

Strays. 
~ 1-(;2Slf r>ubli t ts ,1t ... \ k11r •)·ri. l c<.."liL11d, on 

Jan11ary 26. 27 anti '.l8. I O p.n1. to lt).30 j).nl.: 
<>O J a1111ar~ 29. 9-10 r1. r11 . l~ JJort to f(1llC>\\•in 
atltlr .. s, ,,·ill l>t"' ~1>1>r cia t tl :-I\Irs. C. 1 · 11 "g. 
:37. 1~isi1ops I~ <J~t<l. l Ii 11 :ra tc . Lundo11 ~ 6 

~l~-l~l:.:l a k.;;; for ) ~< · ,-.·itl1 E;(,, I fis >J<I .. i~ .. 
~I . ton<.~}{'\ {', an<l tJl~ .\ 1\ . I ~. l{('<lnln11 , f)c,·on J11r·. 
l ~t·r11111cl a (\ ,ia J·:(.)61'1 ). 
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• • • ... ... ... ... Theory and Adjustment of a Transmitter . 

• • • • •• • •• • •• • •• ••• ••• • •• 
•• • •• • •• .. . 

• • • .. . ... 
• •• . .. ••• ... ... ... ... ... 

• • • ... ... ... I ). F. G . .. ~ ·~11'111~. • •• • •• .. . 
• •• • •• 

••• 
• • • • • • 

• •• • •• . .. 
• •• 
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Value of Grid Excitation. 

\\' • \\•111 llO\\? rougl1ly calculat ~ l:l1<· gricl s\ving 
r ·c1uire<l for m,1ximu1n ot1tput, i11 ord ·r to ~l1ow 
tl1a it is 111t1ch l ~l rg r than r11igl1t l>c a11tici1Jatecl. 
I. t l~a 1> · t l1c .:\node 1\ .C. f{.esistancc { l1np ~<la nc ) 

m .. .\n1r>lificatior1 1· nctor. 
J · , . ·rc) tal Emi.,sirJn 
\ ,. 1 . . upp1)' \ olta :re. 

No''' · if \i 1 is th anocJe ,·oJ tagc rcquir .. cl to 
btain total r11Lsi<"Jn " ritl1 tl1 • ~ri<l at z .. ro pot<·11tial. 

\ "' l = I· J{a (this i - approximat · ()nly). 
\ pot ·11 tia I on the gricl t>f \ 11 m is rougl'il)' 

t·qtti,·nl =-11 t to this, be;ncc tl1<· gri1l n111st rcncJ1 a 
J>O ttt\"t'" pc)tcntial >f (roughl \?I le. I a / rn. 

\\c ,,,11 assu111t.: tl1· gi i(l bia " tc; b~ . utl)t,;i(·nt to 
l>ri11g t11L 1nean 01>cratiniT point t<J tli · foot of tile 
~tatic cur\~. ·1t1i r t!C}ttircs a l)ins o f alJout \ T/n1 
\•olt~. ' l'ht· J>Osili,· · l1alf ~re} · of th' excitation 
m ttst th ·rt· fore S\\' ing th • "ricl fro1n - \ 1 111 to 
- r(~. lla Jn : ' tr,tal of (\ • .J- }e. l<a) tn . ·r11 total 

:S\\iog n1u .... t be t \\l(< this: - 2 (\t- ( •. f{a) ITI \"O)ts. 

.~Ct llall)' tl1e g rt<l " •ill not l) · tak ·11 qui · so 
1 _iti\·l· a~ the figur · ~i \·en al O \ ' , t '.lo~tus .a, Jirstly. 
tile , nc,clt· 1>otential \\"ill 11ot i II tc1 z ·ro, an<l, 
:-- ·con(lly, a part of tl1c total e.n11. ion \\·ill 11a to 
tl1 .. 1 ricl ancl \\ill not reach ttl a11ollc. ·rhi. figur · 
11ta)· 110\VC\ t•r. ut• t,tken as an in<licatic>n oi th· 
:.xc1tation rcc1uir ·cl. It lie fi<rur · be substittal •<I 
for tl1e \ T, riouL conL ta nl t<)r an \' \'al\•t• C<ln1 n1011I\· - ~ 

u~t!d fc>r lO\\' J'0\\1 ·r tran~n 1 sio11. it ,,·ill b(.• f<>l111cl 
th<lt th· ·xcitati<>ll rcquir \: (l i"' cf tl1c: san1e r>rc.l ·r 
a:-, t:l1 · anoclc ~'''ing. lt \\:il l onlv be ci11preciably 
sn1•1ll r in the cas of \'al\·l': o f t11gh n1-"·alue. ·r11t1s 
tl1e 1 ollage tl111plificatio11 of ll1l o{jctllalor t•alt•e g211in~ 
fi<ll 01,t.pr,(f at t( f1~a n>Z<lbl cffic f 11~ l' i of 11z,~ or<l£r of 
1111 ·t •. 1"hi. explain., \Vll}" tl1c.; IJartlc~' ir ~uit. ir1 
\\'l1i 11 t l1c gricl ~\\•in t i.. ·qua l tCl tl1 ~ a no<l . ~ \\·i 11 r I 

do · no l o \·cr ·xci tc the rid. _.a.\ n osci J J,1 tor ' 'al \'c. 
in fact. clo s 11ot g ive cl 'O/t,1.ge a1111)lificatio11. l)nf :1 
pu.ver a1111Jlifica tion fro1n grid t<) a no(l .. . .\ re:t~o11-
a bl=- n1tio of g ri<l in1)ut , to atl(>(le nutput. pc>\...-cr i, 
t ·n t C> t\vclvc. I Iigh .. r \1a luc" can l) obtai11ccl, 
u~u~tll)' at tll4.' exp 'll~t: of rc<lt1i.;ctl lUtput frou1 tl1:. 
\'al\'<'. On tll · sl1ort \\'a \ '<' ratios (>f ti,·, or six 
are q111tt..· comn1011 . 

Amplification Factor. 
\\ e ltav·c seen tl1,lt the \ '<>l tag • an1pli1ication 

a tt1al v ohtainecl is \"(ry sn1all anti deJ) ·c1cls more 
on tl1 · op rati11•r concl it1on tl1an on tl1e actual 
·• i\l '~ \ raluc of t h · \ 'alv ·. 'J~hu . i1l practic ·. t11 · 
a1111>lification factor of tl1"" , ·al' · is of ~cconclar~: 
in1 porta nc . Th<.~ \ .C. rt·~i ~ ta nee of tl1 ' ' 'a t"·e is 
of far n1orc irr1portar1c ... a~ tl1is <lccicl s tl1c pO\\'Cr 
,,·11ich tl1t: ' 'a l\'C 'vill h:1ndl · \Vl1cn run11ing fron1 cl 
po,vt·r uppl)' of a <lcfin itc ,,.,) ltan- ·. 

1' 11u!'> t 11 · ori~ina 1 qt1t tion of l1igl1 or l(>\V 
i111p<·clat1c • valves is rcclucccl to the <JU •stion "'·l1 ~lt 
H :r·. volta~c i. to 1><" 11se<l . couplccl ,,·itl1 a k110\\' lcclgt· 
of t11<• pO\\'Cr req11irecl. If pO\\'cr can •a.sily b • 

• 

obtain .. d at ;1 l1igh vol tag (O \' t·r. s<l}". 600 ' '<J] ts), 
then uc.:; .. l1igl1 i111p r.lanc · ''al\·es : if, hov:e\•cr, a 
convcni'11t sourc · C>f ~u1>1>l~l i available ~ta lo,.,~ r 
\•oltag ', s11clt a..5 I) . '. 111ains, tl1cn use }O\\. im1Jcdanc · 
"·alv :)s i11 parall ·l to obtai11 he required out1>ut. 
Thi: a ·t1111 • tl1at tltL' fila111cnt ·upply l)f ·11ts no 
di ffic11 I l\". -

"J11erc '"ill l>c certain (\ilTer ·nee bet'\\"ecn the 
01J ~ratior1 of th · t\\'O t)'P ~\~hen l1a nclling the 
~am· 1><>\V r. Th le.;) \\' l{a "'al\·· \Vill require n1or 
grid bias •\'en tl1ougl1 it II.~r. \tOJt- ~c i~ lo\\·cr. 
tl1antl1eotl1 r: i · ri(l urr·ntv.·illal ~ob· n1all·r, 
cl11 ·to tl1 ·r ;> l ci11 l<: ,... \vir ·in th" grill . ~fl1es · t\\'O 
fact ccJ111l>inccl clc1113n<l l1a t tl1c ricl leak for tile 
lo\v J<.a val\' · n1 nst· l)c n11tcl1 higher t 11c:t11 for tt1c 
l11glt l<a V<tl\' ~. Lf tl1e I "ale i"' tltadc too higl1 • 
110\\'l may rcst1lt clut! to tl1c bia ri:si11g to ucl1 a 
\"ra ltt • t l1a t oscillations c .. a c. rcco1l1111cnc 111 a a i11 
\\"l1 ·n tl1<· c· n1d ·11 er has cl is ·I1~t.r 1etl to a suffici ·nt 
ex cnt to p ·rn1it tl1 "'1tl to ·on11n "11c · again. 

So111ctin1 1':, a lo''' I a \ «tl\'P \\·ill not s tart to 
<1scilJa t ,,.11 ·n 11 !:'> ·rl \Vi tl1 a grid re i t~1 nee :ind 
conde11scr for lJi. ~, if th :. l l .1'. i" too higl1. "rJ1i i 
1)<.:Cau;e tile z ~ r > l' ri<.l '>rclinat · uts tl1 :all "" ur\' :o 

1> .. ~·ond tht· saturation r> •int. 1·11 • r ·mt .. fJ } r for tl1i . 
i , i11cr ·ase tl1 · fila111 ·nt t ·111 1., ·r:1t11rc; or. if tlli i~ 
t:n ·~lfc, a<lc l a lit ti :a l)att 11· l)iH · ; Iaili11:tT ·ith ·r of 
th e th · "'nl}· alt ·r11ctti \' ·is tor <lucc the I I.T. ·va1t1t.:. 

\\ l1cn <>:-cilt ting th1" cl) na1nic C\lf \ "t.:: of t11 lo\\ 
J{,l "~aJv · Ji •s \\Cll ill tlll' n<~gati\'t" r<t11g • o f grill 
potPnti~1I. '''hil · tl1at t>f t ilt! high J{a , -n t,· · lie 
maitll}· in th· JlO iti\' r<:agi<>n of g ricl f)Otential . 
~\ s a result the 111 ·an fc ·tl urrc11t tr• tht· IO\\' l{a 
va l,,c i. le tl\a11 i a.11oclt• curr--nt at 7.cro gri<.t 
l)Ot ·n t ial : l:l1 • l1 igl1 ]{ c._ 'a l\' ·, ll<J\\"<·'' ~r, l1a a 
mall :.17 a11t)C) • ""urrcn t at z ro gricl J:1<.1t ·11li1tl than 

its 111 an fc •<I ·urret1t . ·1·1111 • ,,·J1c11 tl1e far111 ·r 
·tops oscillati11g lue, ;ay. to t<.>0 tigl1t a Ot11>ling­
tl1 f • cl curr ·nt ri ·., '''htlc ,,·l1c11 tl1c latter ~tc>p 
=> cilia ti11g tl1 f c d ct1rr 11 t fa.11 . "I hi~ a u n1t 

both \ 'a) \ •t• to 11 Of> ~ra cl at ll<>rn1al I 1.1·. u111>l}t 
voltage. 

Eflect of Loading the Valve. 
:\ ()'V co11siclcr ,,·11a t ta k •s 1>lace as l()a<l i~ gr:1<l ua II)' 

put c>n atl <)st.1llatio1• val\'C, h)f ti~hte 11in " tl1c• 
COUJJling 1) f\\t;cn tl1 =- a11o<l • ~ ncl a ·rial c<>ils, 
supposing loo • cc>upling to b1· c1n1)IO)·cd. \\-;a \\•ill 
exan1i n , fir~tl)·, t ll _. C< t.: <)f a st"l>arat -..1 · x ·i tcd 
,·a l,•c a b ·i11g i1111>l ·r tlia11 a scl f-excit ·d ' "' l\·c. 
.r\t z ro cot11>li11g tl1 • circulating c11rrt'"nt in th<> 
anode circ uit ,,·ill be higl1 t111cl tht .. ano(l • \\Ti11g 
proportio1la t ·l)' l1igh . ·1·igl1 t ning th cotiJ>li11g i. 
equi,,alcnt t > incr ·asing tl1c rcsi~tanc(· of t t1 · a11ocl' 
circuit- fro1n th p<Jint of ' 'jew o f tl1 \P:1l\'c ­
hcnce, the circ ulating curr -11t \\!ill fa ll in ,·aJ u · 
so a lso \Viii tile \ 'Oita,,,'). \\· ing 011 the a11ocl -. ·1·hi ' 
~1<.:an~ ~hat it \vi~I be n1orc positi\·c- \\"hen tJ1c: gricl 
is po 1t1ve, than 1t \Va · b ;A for .. loa(ltng UJ>. J t \\~ ilJ 
al"o be Jc,s 1>ositi\'l ''' 11 11 tl1e grid it5 11cga.ti \•p th<Lll 

'* J 
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jt was formerly. Since tl1e gricl is biased o that 
no anode current flows when tl1e grid is negative. 
the final result is that the feed current rises. (Fig. 3) 
indicates the state of affairs loaded and unloade<l. 

As the (equivalent) resistance of the anode 
circuit increases. the power 1n this resistance 
increases to a maximum ancl then falls, correspond­
ing to the change of aerial current as the coupling 
is tightened. The feed current. however, con­
tinues to r ise so that optimum efficiency is obtained 
at, or just before, tl1e po 'ition of max1n1un1 output. 

1"he problem of tl1e sel.f-excitecl valve is more 
complicated. because the grid excitation is de­
penclent upon the value of the circt1lating current. 
As the (equivalent) resistance is increased, the 
circulating current falls. a11<l so does the gtid 
swing ; this causes a reduction of grid current and 
grid bias. The net effect i~ tl1at the grid still 
swings to about the same positi,re \'aluc but to a 
smaller negative valu " Hence, the feed current 
rises for the same rea~on as for the ~cparately 
excited valve. 

lf the anode circuit resista nee is increased 
beyond a certain value. osciJlations arc no longer 
maintained, and the feed current jumps to the valt1t~ 
of the anode current at zero grid pote11tial. This 
may be an upward or dO\\~\,·ard jump according 
to the val" c and H. T. used. 

Hence, to summarise., as an oscillating "\'alvc is 
loaded-

(t1.) A node voltage ~\\ling fa 1 ls. 
(b) Grid swing falls. 
(c) Grid current falls. 
(d) Gri<l bias falls. 
(e) r\nodc currt:'nt rises. 

Ultimately oscillatio11s cease, and the fcc<l curr 't1t 
jumps u{1 or do'\ n as already explained. 

If the anode feed dous not rise on loading tip, it 
indicates poor cfficicn~y, <lue either to c:xcl·ssivc 
losses in tl1c grid and lor anode circuits or insufiicie11t 
gricl b1as. l ' ry incr~asing the grid bias J1rst, a11cl 
if tl'1i does not in1provc ma ttcrs examine th~ 
circuits for excessive lo, scs. H.F. cl1okL'...c; arc a 
frequent :;;ourcc of loss if they arc of unsuitable size. 

J·lote.-This assun1es anode circuit exactl)' fzt1trd 
to ,vorki11g frequency If this is not so the-re will 
be a phru c rtiffcrenc ~ bet\\'ee11 ~:\node C1rc.u1t 
Curr.<.!nt and .:-\noclc \ r oltagc. 

R.S.G.8. Annu I Dinner. 1928. 
1"llc annt1al <li1111 ·r for tllis year will tnl< · plac · 

'->n J•ricla\', i\:larcl1 9. at ' rl1 " J>icca<lill)' H(>t ·l. J)i11-

11cr 7 .:Jo .. p. n1. l{t·<· .. J>l io11 by Caµtaial a 11<.l ~I rs. 
Fra·er at 7 p.n1. fickc·t ~ for tl1c cli11ner. 12s. 6tl. 

-cacll. 1nav be obtai11ecl by apJllication. \vitl1 remit ­
tar1cc. tt>- tl1c I Ton. S(•tr ·tnry, 53, \irictrJria Stre ·t. 
S.\\". J. a-- 0011 ~s r><J:-,~iblc . I anci11g 'vill b~ et\'ail­
allle follo\\ ing tl1e tli1111cr, a11 ·xt:ra c l1arg1.: of 2s. 
bt!ulg 1na<l • {c)r da11ct· ticket ·. ohta1nal)l(· a tl1 
l lotel (luri1tg tl1e C\' ·niog 

Y.L. Section. 
\ c·t a.r1otl1cr inter ~ting ·i<lc lo a111ateur rac.lil• 

,vill be afiorclcd l)y tl1 • for1nation of the: 't .L. S ·ctio11. 
\Vltich :\11~s Du1111 l1a~ no\\r i11 hand. !\liss I)u111l is 
a11 entht1~iastic transrnitt r a11<l l1as recently bee1l 
co-opted 011 to tl1c ().S.L.,, sub~committcc. ..i\lost 
n1c111bcr kno'v at lea t 011e \ • I.-. 1f not more Plca~c 
don't foract that a l ttcr to :\Ii~ Dun11, c t>. I-1011. 
Secretary~ {1\c. l{acl i<J Socict)" of Grca t J3ritai11, 
\\'ill })C gra,t.cf ltlly r 'C(•i\•cd. 

90 Metres. 
Bv 2!\H. 

'f o a11vone \.Vl10 know5 \\"l1a t a de~crt t11e 90-metr · 
~ 

band has been during tl1t: last two years this little 
note i addresscci. ext i\Ionday nigh l cl ust ll p 
the 9tl-metre coils about 23.0(> G.l\l.'l"'. and take a 
listen. You '\rill rocei"V·t~ a surpri e for you 'vill l1ear 
signals st1cl1 as are seldon1 l1card 011 45 n1etrc . 

tead}" sigs. tl1at d<Jn •t \\'Obblc <>r QSO. and e\rcn 
though some of tl1e1n ar A ''"'eak \-'Ou can read th n1 
for hour~ on end \vithout ~traini11g your ears or 
mi~sing a single \"lOnd. If you arc· fairly nc"v to 
tliis Ii ttl · old gan1e of radio arid cl on 't remember the: 
gootl olcl 90-n1ctre cla)"S )"OU \\' ill be able to realis · 
the friend!)" chats and u ~ful tc ts )"OU 11av • missed. 
Plea~c do r1ot stop ~ t Ii te11ing, but n1ake up son1(· 
9t)-111etre coils ~nd gl't th<.· transmitttr going ancl 
joi11 i11 the fun. 'rou ,,·ill Jearn a lot at1<l l1av~: ~01nc 
in tcr · ~ ting <JSCJ 's at t11 san1e tim ·. 1• or tl1 · 
ben~fi t of tho e '' 110 are nC\V to 90-mctr work, l 
n1igl1t sugge, t that yot1r pr ·nt transmitt<.~r 'viii 
g t thcr with a $imJJlc alt ·ration of the .. ize of tl1e 
coil~. It you ~lre u~ing th • 'l'. P. at1d T (;. circuit 
of tl1e series Hartle)~, cacli cc)i l ,,·ill \va11 t 14 or 15 
turns abot1t 4 in. in diameter, \\'lhcrca. the ~ traight­
fonvar<l IIartley require. an irtductanc · of about 
24 turns of th<\ san1c dian1ct r. 'l r\-r it 0.1\f. and s<?t' 
for yourself. . \ n1ongst otl1er the fol lo\·~~ i11g station 
arc- deftnitely k110\\'"n to be taking part ir1 our 90-
metrc parties e\tery ~1on(la~~ from 22 00 on"·ard :­
G. 2CX, 2\\·R. 2Cl. 2~H. 2~ __ B. 5i\1 , 5] .. \ , SF , 
5HJ, 5BCl. 6QI~. 6Q"l . 6]~. 6r1· \. 6HP. o<)fl~ 6}.C], 
and by t11c tin1c )'011 read th .. ~ notes t11 ·re ,,·ill bl· 
plc.~n t}· of other . 

E. L. I >ED;\l \N (02 '\fl). 

Editorial Crest ! 
-r-

fll( C,ff..IS CLI'> " r. IS ,,..;~ .:~ 
,Jr:r~Lf/f ~ ;,rr 'TF~< Fl, (IN II 

F.L•'P P':i.!~C ~ ~ /i'J;r17 '"'~'f';r> 
~ 

"fA .. ,.t F•~ 'T"'& t.1/.C ~F , .. f.,., .:..,.,. ~ 
.:!'I j# ·~ ~ J , r .f.'11 ~vAf ,.N °'I'"' 
~ ~ °'' "•!' .frc.,., J: Yt .Su.• Er ,._ 
"f'. lo.I • ... ;!;C .- TT : AJ£ ON /) 

l"ri~ Cit.r.£T • 4/Cu.1/Qr, .. tS 
c,.·,~ r ~'.,.""I" :!"tco .... :.- W1T .. ~ 
PE.lfc 1 J!I t:;f& o,:• --~,. 'r'f wrr,,. 'ft 
1 F. .. 'f - Irr' YE - ,.,. ,., ~,,,., J TL"K 
~AIF <>('I A .hr .. 1> !°Iii$ £ Ti" l ,.,~, .. 

"' 'T.;i' "f~ ];lf~J Olf'DFlf J'llN/'IJf't' :' 
er - r. 1 .fl._ c,,.,,; 1'(Wf ,.,,+!), ~ ~ 

~, T;t: "#·>~ Jt Vf£~ ._,,,,t:.N 

~ rY. ,...<i •"'.! /: ~#11 It uN '(II(.~ 'I( 

.-;r; _.[ &I ~F fl*-1 r.r. " 

W ANTED.-A thousand 
so members or 

their 

to advertise 

surplus 

these 

gear for sale in 
columns. 



THE T. 6 R. BULLETIN. 9 

No 
T.I. 

"COLLE.TT" t;:;fT~ 
PRICES 

N.>1 (6•x6) 1'9 P.".':: • pccinur de iflnc<l to give correct 
:.": proportlon ond bnlonce . ·• COL-

__,./,,.. 3~~ 
--<0-w_.~~~~~~ 

panel no n1:1trer: ho\\' heavily 
Jo.tdcd \\Ith component .. . ·1rong 
and light. . \ rcfin~mcnt to :.ny .£ t. 

AOJU TABLE BRACKETS 
for S loping .i::oneJs_. Pcrrriit. th panel to be fixed at variou 
onglcs. the posttaon being mn1nuuncd by u c of a lock nut. Im_P.ro,·es 
and complct any er. Ide I for expcrin1cnters. No. 3 . :>'x 5• 
Price 3/- per pal r . 
" o. 4. COLLETT ub-Pa ne l Brac kets . l ,.X !", 3d . per pair; 

Per doz. 
5d. 

6 .. d. 
6d. 
6d . 

No. 1 . Sm 11, BRIGHT BRASS . . 
- ·o. 1. • mall, ~JCKEL BRASS .. 
~o. 1. SmnJI, '"fl . ~NEU COPPER .. 
. to. 2. I .. arge, HRJG IIT D&\SS . . 
~o. 2. l .. orge, ~ICKEL BRASS . . 
~o. 2. Large, TJ~~ED COPPER .. 
'.:\:o. T.1. 'r'clephon~, 'f'l l'\NED . . 
"=o. ·r.2. '"rclcphone, Tl~~ED .. 

o. S.3. BRICil l'"f '.'JICKEL.. . . 
'\;o. S.4. IJRIGi l'r 'lCKEL.. . . 
~o. SP. BRIGI l,.f ~ICKEL.. . . 

( l .. argc S4 type \\ ith k• hole.) 
o. S.5. IJRIGll'l' ='l l CKEL.. . . 
o. 8. DRIGllT ICKF.L.. . . 
o. 9. . ·m H, Round 1-lole. T T. ! EO 
o. 10. I .. argc, Round I lolc, '1'1 .>r.ED 

~o. 12. EX'J'R . .\ l,I\RGE . . . . 
'l!i open g" p, or • round hole. 

6 t d. 
7d. 
6d. 
9d. 
6d. 
!d. 

6 d. 

5d. 
7d. 
7d. 
8d. 
9d. 

•• EXCE L ' ' TAGS lso sold in l j - Carton . 
•• COLLET T•• JIOLDTITE CLIP 

for making temporary connections. 'fhc Chp 
with 101 use . l'rice 5d. each. 

°COLLF,TT '' & ... F.XCE L '' PRODU CT 
1 

Jt'rom oil Good Dealer . 

~li•Hatfat.lu reJ by 

S.H. COLLETT M FG . co. 
60, PENTONVlLLE RD., LONDO , .1 
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DON'T FORGET YOUR ORDER FOR 

JI 
To be published MARCH 1st for the use of all ACTIVE 

MEMBERS. 

See the Specification in last issue 
and consider what you will lose 
if your order get 'J MMED.' ' 

All orders should be accompanied by P.O. for 3 -. 

INC. RADIO SOCIETY OF GT. BRITAIN, 53, VICTORIA ST., S.W.I. 
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Mathematics for the 
Ham Experimenter. 
T

111:1i1~ ar)J) a1·~ to b ~ )ffi <li\'ersity of Qf)it1ic: n 
a~ o tl1e 11cc ..... ~it}' {11r .· u1>~r.- ·le111cntar)' 
rna tl1cn1a tica.l k110,vl (] • in lie a n\~1 tP11 r 

raclio X]>l;rin1c.•11tt·r. \t ftr~t: ..,i .,ht, it tln ·s not 
!-iCCOl 11ccc~..;ar y to tl'le 11:1111 ''?ho is. Sc.)". bt1'iltlitlg a 
tran Oli[t r a11cl g~:tting acquair1t1.:d \~itl\ its acljt1St­
tnent tn J>Ut a stro11g, cri.:-;p, st ·aci}· sicr11al i11t<> a 
rli"'lant ounlr,~. \ll the srt.111c, tl1 ~re 41re 11tanv 
tliings cro111)in~· up in tl1i~ \\ .. (1rk ,,·l1icl1 bt>r(l ·r oii 
l1igh<..•r 111all1entatics. at1cl ir ~•gr ·at n11tlll)t'r of ca ·e. 
tl<, not 11 tail 11is knO\\"lctlg(i. of 11<)\V c(•rt.a in ' 'alt1f•S 
or f<lrnlulre ar' arri\·ecl at. l>t1t 0111\• of llO\V r.clati,•t"t\~ . ..; 

i 01 JlC1 rt ant. a r1cl 110,, .. t hc)r llou I I I) · U!> d in 11 is ,,·or k. 
·1·11'-· cl1~r~1ct ·rastic cur' ' · 4Jf a val'lC a11cl a knO\\'­

lt•(lg<· <:•f till' gricl current, etc .. \\' t1en tl1c valv·e 1 ~ 
{1'-'cillating, couhl he u '"c(l to tell liow to '' ork th~ 
\<live: '''itl1 a 1ttini111 of J1ar1l1onlc l>cing g 11c·rat cl. 
J\ kTl1 l\\'} •<lgG <)f tile: {>ritl\lJ>lPS Of ]1jtrb frt'<)U~O c)• 
conclu tH.")Tt \\ot11c1 tcll l1in1110,.,· i1111Jortant, rl~latlvt·lv. 
ar~· tl1 • ·· lo\\·ICls.· '' J>ropt·rtie of l1i-; c:ompone11t · 
an' l ])C::trts of a cir<;ui t. .. ~,\e(l 'v ~ use su1lcr lO\\·- loS!"t 
gricl c<•r1clen~cr . ancl if Il (>l. c~tn \\"'" <I(> to tl1e otl1t r 
(' xtren1e and ll!i · a co11<lcnsur, !-»:'!)", \\'itl1 a poor 
<iinlct;tri · ~ I. it quit· cr>rrcct t<1 '>\1t up tl1 · f)latc· 
tur.ns '''ltc11 ,,.<' cha11ge th • val\'~ f<JT 011 • of l1igl1er 
i1111>ccla11rt: ' >r ll&t\'l' \\.(.1 n1er •ly picke<I a fr ·:ik 
\'il.l\•t : \\ hy• h(t liovt-Ta\1 lor p ~it.'-iic>netl off a 
rit f)• clrair1-pi1>e to act a ti1 20-ntclcr a ·rial at 

1(1·, itncl ,-.·hy ca11 he J()ok tl1e '' }O\\r-fo ~~ '' '''OTl(f itl 
th · face ' · ln all stac.~11 tl1ing<; n~ t:l1c ·c .. a littl ~ 
kno,,·lt~cl~t! c>f t11e 111atl1 ·111ali<.~ of ra<]ic> '''<.>uld, a 
th .. lt:ast. case: a11 t•x1lerimt·r1tcr's C<)nc;ci~ncc. 

l•"or tl1c expcrin1t.·nler \\•hcl i'i nc)t ~o n1ucl1 con­
cern .:cJ ''ritl1 experin1enting t111 tlte ·et it--.elf. bt1t 1"' 

1nor "a iutcrc ·tccl in ,,rf1at l1appcn to his "ignal~ 
\Vl1en t11e}~ lcav l1is aerial. a n1urc.: co111plct • kno'" 
l<-clgc of 111~ttl1cn1atics is u ·cful. 

.. t\ ftcr 11c l1as f<>ll t1<.l his skip <listar1c a 11cl J•i~ 
iii tance ef n1axinl11n1 signal :-;tren,.,. th . after ti\· 
ski]), he can. lly 111 (.} 11s c•f Sfll1cncal trtgdnc1n1etr)· 
an cl k110\\ ing the 11 Aigh t of tile rctlccti o la ~/er , 
clct<•rn11n · ' ltCh u:sefl1I tltings :i"' t11 ~ angl\:.! of 111ax1-

n1u 111 ra<lia tio1t fron1 hi"' a~r1al H nd the <l ist<i nc · at 
,,·Jaic11 a ·• \\·c<ttl1 ·r ·)·. t •n1 ., v:ill affect 11i~ sigr1als 
1noql. 

.I\ ft ~r J1c ha~ so11u.: iclca of t l1c path of :1 \va \ '(' on 
Jong <listanc ·, 11e cctn ~ct to \Vc>rk on s11ch intcreslin 
\\'<Jrk as tl1c ·ffl'ct of \.Vea tl1Pr on J)X an<l for1n S()111c 

~1piniu11, rig11 t f ron1 tl1c start. of tl1c in11>ortancc of 
all ll1e thing~ t l1at grJ under th l1t'&:ldtnl{ of 
,. \vt•atlier." l ;c>r tll sake: of argnm ·nt. :iUJ>11ost· 
the l>erct ... 11tage <)f \\•atcr \ta1)c>t1r in th<.;\ air is . uch 
tl1c1 t tu ... J>O\\' ·r ~ bs<lrl>cd !rc•n1 a radio \.\'a\'(.· inrrt·.l~c: 
ru the "qt1arc of the amoul1t of \•ilflf)ur. i.t:· .. incrl'a'~ 
ir1g tl1 · an1ou11t c,f \ 'a })O\lr to <icJublc tl1t prc ~<:nt 
\'a 1tt(· al> orlJs f <Jur: l i rnes a~ 111 t1cl1 po'''er. l-\no''•ing 
th1~ tl1t.· ·x1)crin1cl1tt·r can allot ·• "·at :). r va1:>c>ur •· 
it t)rOJ">t=r ~igr1ificanc · t11 his tn.l)l~· of data. .\n<l 
~o <1r1, \\itl1 t·n1p'rature, l>arc;n1ctric prt·ssur .. , 
J1ci "Jl l o f t 10t1(1. , etc. [ f }1 .. }1a. 110 i<lca of ll(l\V tllc 
va ri(Jll~ lhlll"'S a ff ·ct ~i~nal~. h 1raust trca t t11cn1 

' 
<tll C(lll(tll}· in tl1 ~ fir1 ~11<·~" or accuracy1 uf lti!\ olJ~crva-
tion. on tllc111. a11cl i11 cl(Jitl ' tl1i . tl1cy \\·ill a1)11e;1r 
in ti\ ir prOf)cr !"iignificanc · ns h · cont intt --s his 
CXl)CTtJllCnt~. 

It tl1 u a pp ~a rs tl1:t t th r ~ at t\\'<l ll1ing~ in tJ1i 
<1uc'stto11 uf 111a thc1r1a tical ~ ttack 011 r;i<.lio JJrcJbl ms. 
·1·11 r ~ is the- l'art et1tailing forn1t1i - t111c:l hO\\t tht~· 
ar"' applic:<l t<.> fir1d \'alltt~ of n tlirng \\0 l1=-n "'·c 
k OO\\~ th · '"<tlt1c: <>J • t 1 · otl1c.:r t11.in 1'S c(>nncctccl 
\\itlt it. -i·11en t11orc i t11c. 11 rt ,,·hich OC:•t1cerns 
tl1e l1antllir1tt ( [ )'"Clr<Js at1cl )?ar l~ of 1lata. rroJll <lll 

<:'XJ'> ·riu1crrt t'.l tl1at ,,. ca.11 quet:z •all ll1c·r~ is to b · 
got. Oltt t)f it, rac lcctir1 :r lto:, thing .. ,,·J1ic 11 111~1!' 
be Of trifli11g iTTIJ)l)rlaOCC iirld tr ·i11., lht' tl1ing!S 
\Vl1ic;h arc· 111ore CC>n · ·rriecl ,,r1tl1 tl1c re ult, \\·hitll 
br111(1s u \)n.1..;k to th ·· for11111l A ·~ part of 1i1atl1 ·-
matics •. itt("c c.111r k1u•\Vlccl~7 ,. of th· · rclati\' i1t1,.. 
ports is <lcri\·c·tl f1·on1 tl1 ·111. 

J ,\·ou lcl u~g ·:-;t th<t t 11 radio 1'. ~p i.111t·t1 r ·t~ 

acquainterl '" ith tht· ·I ·n1 11 "' of " I ebra (a fierce 
11an1e for " llllllkin.g tl1atl1t•n1aticall)· l>y s}~mt)tJJS 1

') 

<-1r1cl trigonom( try. \Vitl1 tl1c ac1dit1011 of a ~tu<ly 
,l( ~on1u \\'Ork ()U ar1:iIJ~. i of ob '"f' a ti n. a11cl th ·n 
1n lo thl llr-avv· \''(Jr.k of 1 okin tl1r,,ug-i1 treatise 

clDd abs r.1ct") ,,:hicl1 ''·ilf ll · .~11re o be Ct1ll of ot:her­
'vi · i11com1>rcl1 11!';il>l • ~y111bol ~i n , ct"'. 'rl1crt· 
is at th· f)r sent (lay :t h11 intrc>duction to n1<1 tl1 ~­
t11atics '()i11 7 r111 it\ l·~:tpt11•11 11/al JI rrel , a111I 
Jf "irt le s E>i!(i111 1. f),r I;. l\I. olc:br< ok, of th a 

• 
,X_J->.J .... ari<I !"llc,nltl (J • it1st tJ1c thin ior h · k · ·11 

I1a1n. r sl1<>ulcl i>c gla I o 11 ar fr.om an~~ l1an1~ ''·t1c1 
\VOuld ltkt· ·<>n1t· ht·lp i11 ~ •·I :actin })4)Qks, or \\'anti11° 
l1~l1> i11 1,uzzling t >ut od<l c' tta ti on~ or otl1cr ma th ·· 
tna tical-racli(> J>r<)ll)c~n1s. 

) . 

Trade Reviews. 
\'.\'c ha\c te~tc<I 3 •· 13 •co" l ud s~l~ak ·r in 

rJnju11 ~tio11 ,,.·itl1 tt1 · ·· l{. · YI~ J•i\·r.," anc.1 lta\rt· 

ft>Utl<I this an l·'{c dingl~· u ~fuJ Ii tlr.:· i11strt1n1 ·nt. 
~:\ltl1r>t1g l1 lllt:: ~~ l \\'as J)rir11<1ril~ cl ·~i~11e I to OfJ rate 
,1 lou,J ·11eaker <-tt rsreat o l\1n1e, a11ct <t 1110\' ITtg 
conc~coil at tl1c.t t, it l1:111cll I cl c Ul!")icl ral>l \ '()l lltll ... 

'"itl1 '"'· ·r~· saui·factio11. ·1·he in~tr111ne1it i~ bu 
s111all. anrl it i~ l1rr>risin 11 tll~ t o s111all ~1 loud 
Sf>eakcr C.:ilD l1~tncJI<.• <l gttat cl 'olun1 \\itl1011 
clistortio11 a rining. ~I he r ~t.k r " ·a i ol te<t fro1u 
tJic . t ·adv f) c·. ... urrt.~11 t b\ 1nca.11s oi a 2 l hcnr\· ,,. . .. 
hok ~Lncl a 4-n1icrc>faratl '"cJnd 11 'E•r. 

r.:xcEL 1'itR~tTNAl. ·1· \\~~ J\N fl l 'R KET~. 
Excel t .. rn1inal tug!) are ,·er)· u~ ful <tel 'Cts t<> 

u · ,,·f1cn 1111clcrtaking a bi" \viri11cr job, ancl the,· 
re<luce Rol(J( ri11g (litficul ti ~s ancl ·· ficldli11u ·· jol1 
of tl1i r1atur lO <J n1ini111un1. Tl1 · .. , . can l>c r, om-

"" n1C1\clc I ,,~ith .. , rcrv· co11fi<l nee t: a n\""hod,· \vl10 

\\·ant=-i tc; cut <>u t th·· clru(lg ·r~' in ,.,rjring-uy) a
0

1nulti­
sta g ' r:cc<::i,rer. ·rh i)a n I l>rac ket a re prol)alll \' 
,.CT\1 \Veil kr1o'''tl lo n1a n \ '!' read< .. rs. as tlte\ form 
;1 ngid m 1thocl of IUOU n tin ., Up tile I)ail ·I of .tn~ 
ins.tru111t•n t 

0

LIX 1'gR~ll~.\LS. 
"fl1e~<: uscfttl acce~ ·or1c:; \,·ere u:scc1 tl1ro11~l1ont 

the [~ G13 J:i \""C, at1<l no <)ther t~' J>e of t~rr11i11al 
\.Vt4~ n 'C<l ·vc11 tr• tl1c 111~ anti 1.rr lea(Js. 'rl1l'\0 also ... 
fc)r1nerl a rea(l\· n1cans f 1n ki11a nn<J llr<:11aki11~ 
conncctaon 111 - th<~ ~horte,t l't> ·~1bl<.' tim ~ clulirtg 
tl1c expt·ri1t1cntal bc11cl1 '' ork <>n lite r c~i \ 'Cr. 

Ligl1t a11d quicf<l)· at acltc<i to an~..- t) pc of ''·ire·. 
tht.·v also ar ,-er\· I<· irao)(• \\'h ·11 tl1e ::lllaal ·ur i. 

" carr)·ing out arr~· ~A~)crin1cnt \Viii h er1rail cl1angir1g 
a nun1b ·r of co11r1cction · 111 the "l1orlcst Jl<l!j~ible 
ti \Ile. 
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Beat Notes 
Receiver. 

1 ·,,. li I6'i \\ . 
• 

• tn 

\ gc ocl nletl1 '<I i11 u~c fnr ~ · ·ping.:~ 11<'~ k on l he 
st •uc.li11es_ :1ncl <JUali of Otte · '\! l~ to 11 ... t:.11 to a 
l at n )tt.· all( ,.c tl1t• ,._.,t·velcn t11 -,, \I c. l"l1i. 
t1r1r>·r not· i· usual!}· a l>ctter 1 ·yJr<..L·11tatiQn <)f ll(! 

tr:1n ·1nis ion tl1<1t1 a IO\'\Cr one, llut tl1 · 11< t c!'i al>c1,·t· 
tl1l-' fu11(la111--ntal '\\'avtl·ngth ar;JI of ~ 11 ll\l'iCallttll 

•· l1arr11~Jnic..1.;,'' \Vl1 ·r ·a-. thcv ar r ·all)' r<· 'i\'er 
llar.tt~<Jnic!'i l.lcating \Vitl1 t11t• tr~1tl!-in1itt ·r funclan1 ·ntal 
or 011<:: of its l1arn1cn1ics. 

Ir a tra.n n1it lcr i~ \VOrkj11g on a \\'cl\' :. I ~11gtl1 
.of x1 n1 .. tr·s it ,,·ill 11rofl\1C{' an infi111tt' :Pric of 
l1ar111<)11ics TL'J"r • ·n t <l b~· 

A1 A1 A' x1 A1 

)..1, - . • . ct ". 
2 4 6 s I l) 

a11cl as 2111' t>xJ>lainc.:cl in hi!'\ ·xcc11 ·nt c1rt icl '. cxld 
t1nr111onit:~ Jll<!). al o l>c J)ro(lucc l, ti .... : 

X1 A1 X.t X-
• ' t~ . 

·~ 5 7 9 
I · t us n ~ s 11 n1 • t 11 a l a 11111 J1arn1<>nics <tr· proclnced, 

xi 
~n<.l tll ·y n1<1y l) · r ·prt'"scrltccl })~· \\'I\ ·r · 1l i. an)~ 

ll 

,,.llolc 11un11>l"r. 
1'11c rt'Cl:.i\' t·r. l> ·irtg an o~cillator, '"ill al~o 11rudt1c • 

~ rangl: <>f llarn1011ics, at\cl for an)· .;;c·tti11g of \Va\'C­
A 

harn1oni ~ 

,.,,here agai11 1 is a11}· ''')101 nun1l>cr. 

- • 

,,. · \\•ill t\car ~1 l1ett•rocJ\ n ~ 11ote \vl1 n an)' 011e 
of tl1 .._ rect·i\rer 11arm,>11iG; 11( at.s \vitl1 any 011<! of 
tl1c tr~'L11~111itt )or l1arn1oni ~ , i .e.. '""ll ·n t)t(•ir frc­
q11t·11ci ~ a re the .. a1nc (for zero b at) . 

'l.hl·r ~ \\"ill b .. a beat. ther•Aforl:, \\"llcn 

A A1 

.. 
~ 11 

• . 
'l .C. • t 11 • , .... a'\' lengtJ1 of ·acl1 bt•a t C>ll t 11 . r )c >1\.·er 
\\•i 11 b>-

,_ 

A A_l 

11 

.. ~ un1i11g A1 to l>~ 45 n1etr .. ~~ '" 
s ric:-; c1f l)"C-L t note. -

4S 45 , ' 3 45 45 >< 2 45 4 
4:: --- __ __, .......... etc. .. 1. t ........... , ~. 

~ 2 :~ ~i :i 
Taki11g t)nly th· t1r,'"'t tllf'l'<" harn1<J11ic\O:, l) at.' 

<Jcr·11 r at-
X 1~~5. 9C), 77·5. 45 , 3Q, 22~. 15 mc•tr :. 

th " r~ n\a\~ l>c ca lcu lated in tl1c sa rlll' \Va)'. 
' rJ1 SC calcu fa tion.. fll'~ll:Ct ~ptl riou. OSCilla tiOtls 

'' hicl1 111a}· t) ·pr •s "nt in tl1c tran~mittt: r or I' c >t\'er. 
cxclu i' e of l1a r111011ic.:;. 

Jf on· us s ' ' c" lil)ratccl r :>c•i"· ·r O\"er a '"'icl · 
ran c, it \\·ill b • eas\' to cl1eck t:11 • ac 11racy of 011e's 

,-.•a\'C} nrr 11 l1)r Ill an~ of a ~irnplc Cal ll)a ion nfter 
findiJ1 th v.-a,· "l ·ngtl1 of a ]{:OO\\~n lJ ·at 11c>t • 

JS YOUR SUBSCRIPT JON DUE i 

What's Wrong with 
Amateur Radio? 

. \~ Or1· x L,1~·1 11:.R FRo~t G TO \NOTHt~R 11 ~• . 

l 1-:AR ~'EORGl7 , \·r•u <1sk 111e 111)· c11linio11 of 
l~riti·l1 lla111:-, .<• ll·t' h"t\'e a c l1.at ancl r·\·t•\\" tit• 
,\.he, le < >U tloc1 k 

·r11 ·r · ar • sc.1
\ l·ra 1 l)'J) ':-> <>f l1a111 • ~1n< l thc.r • a.r "' 

·\" ·ral t~r r> ·s c t ·ggs, illlt l tl1c 1:1 t •r ar ·just like:" tilt' 
tc)rr11er, in that , <Hlll' :lr · gocHl. «)111 • ar · l)acl ar1d 
tile TI)' art• i11cliITt•1pnt. 

1·alki11(t ()f itl«litI 'l*l'"ll '"c, l1a i · t n1 ' n1i11cl tht· 
]11: ·\;·ailit1,,. . JJi1 it an1• i1g. t t 11 • rcat ·r 1>a.r l'>f our 
11a111 , a11c.l tl1 • 1110.--. '~ tl1t· Jli )'of i1: . 

\ r O\l Jll3V ask ll()\\f I (\ rn \·e (I t tl11 . l>u th "' ~l rlS\\,.t' r 
i ol)\'ions ·i f )~c: u r ·a.cl )'Ollr B 1.1.1~ Tl!': (\\•l1icl'1 lls )"Ott 
ma\' k110,,~ i~ <'Htr \ ' 'f)l' <J\\"n Jl(lf>cr). 

'fll\;'f in )·011 <>tight tc> fincl th"' pa..,._. fill cl t<l <J\·t·r­

fl•J\\'in~ ,,·itl1 arti I· frc na 0L1r 111 ·n1lJ ~r , l)ut <l<t ) 'Olt ? 
'\<Jt ;t l1<'J' ·,a a1~art fl't>111 a ''~r)' ~·\\" , .. 11<.J <le; . ~ll~'ir 
best. tl1 • c1tl1 ·rs Jltst rt>acl the> ~1rt1cl . an(} cr1t:1c1~ .. 
th n1 !or <111 111 ')' ;,1r:. \\'c)rtll , an<l l'111 s(>Try to a)r 
it i~ 1110-..tl\· acl\' r. •at tl1& t. 
'l'X l tllt're ~1rc; ~<Jill· f(>llc \\1l10 gi:\~c tin1 · to t:l1t· 

C<>ll ·ct1ncr cl .. \rr ·~ a .. 'ntt·~. lJut vou \\•ill cJlJ~ •r\r · tl1at 
.,. r\· 111otl1~r· s n l)f tll ·111 cl~) ·s n111cl1 ink. littering 
n1011tl1 a.ft ·r 1111,nll,, i11 tr~·ing tog ·t o lt('r tc> !'tt'ncl 
i11 not ·;,, c:Lil<.l t11 • r<·jlt rl t' "Ill to g t I •ss a11d les~. 

\\ ll\" ? do I 11 ar \'t>U a~k . \\ l'll. t i\l, it' tl1 
:-.a111l• ·~t ry~j 11 , t n1>atl1)-r (!'~•)'. look tl1i~ '''•>rel u1) 
in 'lOt1r clictic)t\a1'"\·; Tt·t it \\'·II into \·c>ur lll·a<l, a 11cl 

~ . 
n1a·k · a \ ' O\\' nc.•\f~r tc) llr:.Jc.tisc it \\ 11 .. r • \Vir •l s iH 

ctincen\t'<l. a. )'OU \Vtll 1 e clc>i11g a good tt1r11 to 
''ferv·o11 • l>v I< >i 11g -o) • .. 

~\gain, )·ou \\'ill ha ' 't· ~ · ·n 111~\ t a .. on tact 
l ur~at1 .. l1a!' r · cntl~,. l> ~ '"11 starte l. ... 

• \~ y(>lt <tr· U\\'ar\. • \'er~ l; 11<1111 get_'\ lti ~ tick·t 
for cxpl·rin1cu ln l t>tt l'J1<)Sl'S, a1t<l th is C.R. l)t1!'>i11e..~s 
i · j11 ·t 11(\ thi1111 f<>r tltt'tll. l<"> jr>in, o ::t lo _g ·t tilt 
nan1c~ of otl1·rs1nlcr st •(I 111 tl1 · an1 c:xpcr1n1 )nt~t l 
'""ork a"' lltl'). :-~ r ,., \)\l t (1( t hC)' ? 

l ... ook f(Jr ''ours .. If at t Ii · r1tu11\)cr \Vlac> h::.'' ·()ff :. rc<l 
t<l c'J~o11 ·rat· <>Olt:thiug like tl1irt)r {an<I l tl1i11k 
our 1ne111l>t:r~hi1) i~ arc)lll\(I 1 •. ~lH)) Sc' lll'rC ag~1in tl1<1t 
i11ditlcre11t f :o ·li11' i~ 1>r .. valPnt. 

lf l ,,··re· tl1t• I>.~J.<; . (<111 s·conll tl1ourl1 s, l ' 111 
glad 1'1n not) l \\'<>Ul<.1 .l>l' it1clinc.~tl _t<1 l<>ok <J'' ·r .th · 
111 "Ill l> ·r 11i1> roll of tl11 . I~ . a fta ir '''11{·11 t11 • t1n1 · 
com ~ for tl1 • r •Jl('\\Yal of tra11sr111tti11g tick ;ol" anc1 
jn .. t ~et.~ fcJr hi111 ·If ,,·It<> arc fl'":tlly ·x 1leri11'l ·nt ·r!"j 
ant! \Vl10 arc 11ot. ar1cl. t111l ·:~ tll\' t:'\" •• dee •i\' ~ 01 ', 

~ . 
tl1i~ r ·vi. io11 1n\t t C<Jnlc c:tbout t:l1i )1Cilr. aft ·r tl1 .. 
tl""\U}t of th· \\'a.sl1i11gt<.l1l 'c)1tft .. rc·ncc·. 

·r,llki11g of \\7f1sl1i11gtc111 (a11cl )"Onr 11an1 · ll ·ing 
(rc;orae), ca.n you ·II 111 ·It<)\\" ·on1e l1a111 con1 _. :.1 l>o11t 
finding tl1 ·\\•alts tilt')' ttsc..· . as it t~ perfc tl}' 3stcn111<l-­
i11g 110'\" well ·· urt<h~·r 10 \\ratts" cat1 tra\·\:l. \Vh ·n 
at\Otl1cr 11ought is forgc>tt·n. \\l1·11 f'l"'po1t111g th 
i111>n t l> 11in.,. u eel ? . 

·r·h·st· .a111(· h an1s <tt tl1e ·anl" t1111 -:ii ha\·· hear<l 
of tl1e \\'C>1«l " <>SI ... · ~ n11<l u • the \\"Or(l a lf ,t, llllt 
"~11) don ' t tl1 '). 1>racti it a "'' ·11? \ft ·r all, tl1i. 
)$1~ jol> i~ reall 1 a st11~1Jl tol{ett ()f C\)llTt >~)'· ancl 

si1r lv crn1rtl· \' "'ll<)Ultl l) · ~ tu<li ·<l. 
"' -

B ,~ th c '' a~·. 110\\' n bot1 t th • C(>1n1)011 jn l~ }"O\l 
l>OIT{>\,•l·(l rr<>lll Ill • . ·rh ·v co. l 111011 '-"\. (O l'>ll\'. 

an(l S(), as tll<'Y :\fl' of l1 c -t,) }'OU, n1ight tlll")" nc t 
b · of ust: t > tl1 • ()\\·11 ·r ? ·r.-,~ it . 

• 



) !l THE T. & Jt. BULLETIN. Fchruar\·. 1 c 2R . 

_ ·o,v 1\1, 1. mtt t ...-los ·.but just a \\'Or<l n1<•re. 
\\.11 r '''ot1lcl ,,.c \)c- if tl1c .\.l{.l<.I .. l1acl not 

!)tudicd our i11t(·r(· ts. haLkccl tip b~· t11L· 1{.S.l;.]3. ? 
l, t's start \'OU off afr·-;11 (l'n1 .I~ .. n"' y<>ll can't 

:-.ccus · tlle of l'tcking in a11ythina nncler rt·\' i »\\1' 1 

can )rnu ?} an(l jt1:--t see if '''c can't l1 ·co111 ft;'tl l1a111s, 
l>ringing tl1e . pirit I cr1-01)'=-ratic>n a11(l (>f 11011our. 
in 1>lacc ' f tl1i~ terrible '"'''rel \ f '.:\."1'·1 I\'. \\•hicl1 \\."' 
l•ave ·arn<:-<l for <>ur~elv ~ . ancl ''"' ·11 ·ar11t'<l it toe,. 

.'ll})}lOrt th· "f~ull," tl1 • 1~.:.G.l{., <>ur l)f()tl1 •r 

hci1ns, att<J. a\10,·c all. for ~oocln ~akC' let us /J{) 

Capt in Ian Fraser , C .B.E. , l .P. 
])resident R .• . G. B .. 1927-192 . 

on1"thing, fc>r a · l1;:tnge. inst a{I (1f tlli- inf rnal talk 
<>r gr<.)U~ • \\'lli ·lt 11 !!ol1)s ,,r [ll<'a~t·"' n011 ·• 

L t 1t1 • rc11)in<l )·011 tl1at l 11a\·(' 110 part in tl1 · 
J11,1na, ·n1 11t (.\ ·ra. ction. ". f3. Stat . ·tc .). a11<l ain 
j11st )' ur \Vc-ll-\\' i!'ll ·r, i11 that\\" .. a1 · 11 tll " BROTttJ7.R 
J(A:\fS.'• 

, -011 r \\tit 11 7 :3 I 
FlARH\". 

SAVE TIME AND POSTAGE 
ju t c.nd u a li t nf a ll th uaan of adv ti rs in 

th i ... u ·'"ho" produ l 11 h •1 .;:;t you. \\'c "'ll · 
that you r1~1 i\ · further p1:11rt1< 1dar:s '"'ithout d l, y 

.lditt.ss; 'l'. ( R. CaJulo lft Vtpt., 

P A RR S .. ~ D\7 E RTI SI G L I lITED , 
Craven House, Klngswa)' , Lon<lo n, \V .C .2 . 

• 

Keying. 
By c;. ''. 'f110~1As (5YI\:). 

1'"J1crc 11a b "Cl\ an •lb~ ~nc lately of dop,. c.1n 
kcyi11g in the 13ULLETIN I I101>c it's not tt1e Editoria) 
bl11e p ·ncil), ~o I a111 going to break tlte ic ~ \\'itl1 
apologi ·s. 

So mt1ch llas l>" ·n ,,·ritt n ab<1ut ke}'ing ,,vitl1 it 
a1te11cla11t spacl·r: a11cl cl1irp , that J ~Lm loatl1 tc> 
·ay 111uch about it: ~till I 1nust. J 011c<• tl1c>l1gl1t: 
tl1at om ·bocl~'s tt111 t of a 1,sorption keying hac.1 
l1it tJ1-. xnark: it ''ras 0.1~. for IO\\T pO\\' ·r l ut 11ot 
for l1igh, and I 11cv .. r <111it · got ricl of tl1c . pacer. 
~pricer::> are so sin11)lc l>tt t l1ould 11 ''er b t1 e<l 
·xcept during qui<' l1our~ : t)1cr · i · no oth r xcu c 
!or th m .. ~1-11at. 11orribl" ~)r tcn1 cif kc}·ing i11 tl1 :-.. 
li.T. nc a tl\' ... 'v1tl1 " l ak aero 11e k A • iS- \\' -.11,. 
I<' " "'ai<l tile l>ett ·r. 

I~e:y·i11 ~y!Sten1s m 11 ·t b · con ~iderccl t1ncler t \\'O 
hec-tdi11g~ : (1) \\·her · t 11t: I a(l c n the upply 1na)' 
\~a11·, a in batt IJ' a11d J{.-~. ~. uppli ; (2) ,\·h •r · 
th, loacl n1 u t re.t11a in de;1d co11,ta11t, a· i 11 g ·n ·ra to1· 
. upply. 

I~or tl1c first 11 ·adi110", 11erc is on· reall)r goo<I 
y -tem; tllc fun{lan1 i.ntal idea i- i11 June, 1927, 

g·1·, 1>ut it rcqur• modif·ing~ Tl1e circuit 
cliagra1n i· sl10,v11 in t11 figur ; t11e k .. }. breaks nc)• 
1-J.J•". or liigh roltau · l "iad. ancl ther" i 110 SJ>arking 

·~ 

~--............ _....___,,,_;:_ _ _J,_~T 

n 50 'va tL". Th rl.' i ta nc . ha ' 'C no fixctl ,·alu 's , 
l)ut cor1vc11i ·nt on· for a .E.'f. l 'a1' e ,vitl1 1,000 
,·olt..; r<·=-1~ 1 $(1,()Q() 011111., R 3 1,000 ol1n1, 
R 3 I 9,000 01101 . ' I he 1)1 i11 11)1 .. of t11, )" t ~r11 is a, 
ftlllo'~ :-\\ h ·11 t11e kt')' i ''P tl1e grid ol>tains a 
11enativ·c ' '<> ltag .. of 

}{ .. 1 - • • 

in tl1i c c 2<1l), \\·J1icJ1 i <.111i c sufficien [ 1)r .,, nt 
tl1 ''al\•p passin 1 all)T plate currt:nt at all. The 
l r .' f. \ ol ta . rise .. \\ lll''ll tll k ~~1' i u I> 0 \ r ry· n arl)T 
}J ak \ralu • 011 T~.:t\. ... lll'JJl)~ a:-. th tot l (lrain i-
9111~· 10 111iJlirLmps (111 l~.l\l.:. 'ol g · ; t11i. n1catl$ a 
ri .. to nc.: arly 1,50 'ol · on a oocl su 1>pljr. 
J~}o\\T a\•cr, lltll • ~ till' s •t i bl•ing lJacil\' rorc<•d no 
chi I]> \Viii rCSltl t. &1r1d tht· I UU,OUO oh11is "·ill take 
car· o( a11y sur 1cs '11tcl "''> f'r 1tcct tile stll<1<)thi11g 
COI\Clcns<::r . ln tll~ ori inal s~'.fstern in ~]S1~ I~~ 
,,.a on11tt <.l, but 1t t ' ' ·r}r 11111 ortant tl1at it 

11c..lU 1(1 be \I eel. ' ' 11 11 tll key i ~ press .. d the 
ad(li tio11a l grid bias of 200 ' \fol ts i ~11ortef l a 11cl tl1e 
,·al\• 11011lcl go into oscillation. ~,hi-., i~ c I{ f<)r 
son1e tub ~s bt1t not for a val\re of tl1e D.E:1·.1 <>r 
J~.~ 5 clas 1 \\·l1ere, 011 clo"ing tl1 · ke)", t11c sur c of 
grid '-'Oltag ~ Iro111 2Uf) ne"'ati,re is ~o great as to 
carry the gricl far on th · po. iti\'c sicl · of its normal 
opera ting poi11 t ; thcr · i al ·o a '•cry 11ea 'l;Y pla t0 

curr nt ~ur ancl tl1t.· u ual res11lt is tl1at tl1e ' 'al\'.f · 
DC\' ·r g )t~ into oscill.itu>n, l>tlt tak a platt1 current 
cc111al to i " fiJamt•nt rni~"'ion. (f tl1c vnlvt• cl ..... ~. 
go into o. cillatio11 tht.:r '" '"ill b(.; a \ 1crv l1eavy st1rg 
of }{.F. \ 'cJltagt; i11 t11c 1>J<\t • circtait, IJos ibLy l1alf a!.i 
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RIP.AUL TS Lateral 
~llitt Gang i\lod1•1.S of tht" R ipault l.a.ti.:ral ~\<· titJn 
C!1nd\.:n~cr cnt!rx:Iy ovcrconu. all th dk-ac1vnnt<ig 
luthe-rto .~'5<><;-tal •d with K,:ing ~11denst:r:s · 1'hl'Y 
.1r-• ~elf~coot:unud. 111d tlu·ar unh1u • de;1gu re~ull!:> 
an greater .ethci.-.ncy dnd enables oru· t (1 sa \' quite 
.10 appreaahl · n1ount of bar.k llf panel p.-icc. 

Read tlii ~\/rJ,CI fr<H>1 tht: "BROAU ~ \::>T t .. K '' T,O:SI 
R'port :-

Workfng Efficiency.-·' \\.\1 found the cond ·nscr 
l he l'tfic:-tt·nt iu ..:vt·ry \\>ny. Th• c.i.p3cltv of th 
~hrcc v:ir1.tble conclrn~crs " ·:ii.:; t,lpprox111mtcly equu.J, 
.uid th • m oven1t: nt \\,1<t .:tl> fine and as f'HlOOth • s 
coulri be· dosin:>:<l by the 111<Kt c.li .. cri1ni11atang u"r·r.. 
Til lo$-=e.~ \vcrc ahnost ncgligibl , for th · li.lm~ i5 
" ·ell nutStLclc) lbt. cl =<:tr05 l~ll • .6.«ld, and th1· in u­
lating material h,t been rr"t'lnc 1 :as much n 
po --ih-lc. 0 

Sellinf PolnU.- •· ·rbc ' ul_ tandio .. seltin~ points 
. r '" lts c:ffici· ncv, high-cla.-;~ \\'Orkmnn~hiJ>, .and 
1: c:o npar.tnl ::. . " 

---
RIPAULTS EBOr ITE 

kip.1u lt Sh ·<·t , ud F.tand.ctrd I~bonitc i of rh.-. 
\' ·~y hight::;.:; l t}lU1lily and yet i fl':l~Ottuhl 111 
pru:~. 

Action Gang Condenser 

Triple Gang ·0005 60 - ·0003 57 6 
Double Gang ·0005 47 6 ·0003 45/ -
Square Law or Exponential Law-

·0005 18 6 ~0003 or ·00025 17 6 
1'h pric1 inr. tu<I · ,.,fl.J\\ n1 •tl()Jl ch,115 • 

RIPAULTS 
Self-Regenerating H.T. Dry Batteries 

\\ h· n· oc l \•ohun. con1hined "'ith pur1J production i ... dc~ired. it i .. fuJS(? 
c-ont n.1' to " ·ork o~ l•J~~ C.'lpacity hattcri ~ . Ripault High ap,1citr 

B.1tt-er1<-:. ar... supi•h •d 1n . taud~ud, l)oubl•, Tr<•blt and Qluulrupl~ 
( aparit ic . Thuy g1,· • ;)0 pt·r <'t nt. ltJlt#Jl'f lif ... 
.. T. & R. 0 H.cad ·rs llrr• iJ;, •V·d lo appl\• fur •• {{igh t Clv···'M! " . rid 
" Lit~ · • 'h •rl... t\ ::k for f olclt r f> :\. . • 

RIPAULTS LTD., Kh G'S ROAD, ST. p NCRA 'LO DON, . \\' .1. 

THE 
DIX-ONEMETER 

The Rolls-Royce of Rodio 
The fJix-QrH·n1 ·ter i~ a Jl rt:"ci .. ion 

In trurntml o t univcr.;al u ... • \\'ith an 
ine{enious sy t •m oi ~iuttipliers \\'hich 

nablc full scale rc;idiugs o! auy value 
to b1,; 1nade O\•cr a \\•idc r.:.i.ngc. l ~lilli­
' olt to 2,000 vol~:;. 50 ohms to f>O 
1n gohms, :\lirta r Sc.tll•, J,~,·pfl(!(f 
kllUt:·t'tlgl·. 

A £ J 0 De Luxe i\-lnctcl fo r 
55/ -

:\iultipllcrs 6, 6 Each~ 
Send 4d. S tarnps for lnter~&ting 
Electrieal and Radio Cotoloeue. -
J.ESLIE DIXON & Co., 218 Uppet Thame' St., London, E.C ~ 

.)Distinctive \.. 
Q. S. L. CARDS 

{aJ supplial to G.6. BT.) 

A Style to Suit Every Taste. 
SAMPLES FREE ON REQUEST. 
100 . • 5 / 6 500 . . 15/ 6 
250 • ~ 9/6 1000 . . 19/ 6 

Let us quote for your Private Note Paper. 
Business Letter Headings, etc. \Ve are 
Spec;alast& in all classes of Radio Printing. 

1'E.R.\IS: Casla arith Ordn. 

PAUL & MATHEW 
1 l, Butter Market, Bory St. Edmunds, Suffolkr 

The R.S.G.B. 5 Cabinet. 

tcralf A!IlI1lerican Type o. ][ 
A cabinet of entirely ncv; design. well constructed and 
pleasing to the eye. l'rlade in s1x different s iz.cs in 
Oak and Mahogany. Prices ftom 21 - . 
- Cabinet {as illustrated) for R.S.G.B.5. 
-Size 26 8 x 8. Price in Oak 37 6. Pr tee in rv1a hog. 45 -

Crate and Packing 2/-. Carrulgc P-oid. 
We shall be pleasetl to quote readers of the T .&R. fQr 

cabinets built to their own pectftcation. 

'Vrltc for ne'' ond v.:ell Illustrated Catalogue Free. 

THE ARTCRAFT CO. 168, c~9/t'Jvi~~~rd Rd. 
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111ucl1 :1 ai11 ~·~ th nor11lal l~.I·. \•oltag·. liatl1 
tl1 · · sur<r ;11c ,, ·r)" iuj11ricJ11s t<.> tllc ' '«tl\1c, a11cl 
11 re i ''"'l r:. 1<.~ come i11. \\"l1l·T1 th kc)p i:;, tlJ) 
I<. co111ril)utc~ 1 2 >tl1 of th,.. l)iasin ,·olta :-rn.. «tnll Ott 

• 
J)I •. i11g tl1 k '}' tl1e ')ri<.l :-,tart at a n ·gativ · 
,~oJta.," f 011l p S (a111)roxin1at ·l~'). t)ut a ll1 ... J>lat.e 
·urr n1 l)• in t• flc~\V tl1•;> ricl rt·c·i\'" au ~xtra 

Ilia~ t·c1ual t1 
tot:a.l 1nilli. n11>· 

1{" 
111 :lc lcli tio11 to t11e l'.lia:-s l)rO\'icl ·<J l))T tit•· 1 ri<l I< ak. 
'l'l1i~ pr .. ,, 11ts the ltrgc;s 111c11tir)Jl "<1 l) ·for . 'J'hc 
~i.:·t ''·ill no'' I>· op ~rat in!! \Vi tit <t •'.Jri<l l>ia~ tlt1 · tel 
1< 01 Clf al)c)\lt 5() ''Oil. 11 •ga l\r !oi h" gri<i leak \\"ill 

11 • ·d r 'll t1cing. 
111 the \vrit ·r' :s •t }{1 is ~1 tar ·f11Jl~r aclj11 t ·it 

\\·at '.of lt·ak : l~ .. a11d l'{u ar \\'tr '''Jllnc.l \Vitl1 t<lJ)S 
l' \·ary tit• hia~i11 r \'Oltagt... ·rt1i !SY ten1 <)f kC)'ing 
\\~••rks \ • nr\' \\• ·ll a11<I i:'.'\ \\ ·11 \Vortl1 a trial. ... 

In ca~ ..... \\' It ·r • tl1e loac.1 011 tJu.• sUJ)J l )f 111 u t 
r·n1ain <l<'atl con unt tll••r ar t\V<• ~10 ibl1a 
aJt~r11n1i\'t"~: ( I) 11.Y rt•1)laci11 t11 · l<Ja<l llt1 ·lo th<' 
,,~l\"t ll) '111 •rtt1i\·al ·nt r i ta1l<.;t' loa<l ncr(l!"!" t 11 
·up1>l) . 12l 1>}' u in ar ·fully aclj11 tc(l value <>f 
grid l)i, s • ll<l 1 ·ak ~o tl1at tl1 ir11>ul (l tt1 ,.< 1~-'c 
u11(l<.:r 11or111a I co11<1it ic1n:; ;JJ1<l \1;l1c·n l1rc1\'tll out <>f 
c> cillalic n is n:t.n ll. at1<l tl1e11 k·:1ing tl1rou 11l1 
th' 1) ck <:<>r1tact~ r)f a rela\· c1 tl1at ~t1fl1Cil·11t of tl1c -gricl C<>tl i~ sl1c•Ttt'O \\ .. ll 11 tJu· kc)' l!" \Ip to pr<'\ t"n t 
lscilJ;~ ( io11. 'I h1- s,·st ·n1 ll3.S l)Cl'll llS<-Cl ' UCC · slu)(\r • • 

l>). 5 \ . ·r11 anoll · \\"i It l1av·e t(> cl :~si1>a t ~ a 11 tl1c 
]lf>\\ <.:r \\•hpn the k{ ,, is u11. bttt u11l ·s tll · v·alv· · i 
bt ing o ·rl<>allioll tl1i :>h<)uld 11 t t 11arn1ful. 

• .,.. ,5...,, ... t .. ·~ .. 

-
Mullard P.M.2 Valves for 

Transmission. 

-

l)uri11g a rcc'11t ~d1c>rt-\v·a\·(· trrtn·n1i~sion al a 
l i, t .. \ ncl~ of tt l><1u t 85() rn i IC'~ nortl1 <Jf • a 11c.la ka11 
( l~ritisll ' orll 1 l~or11eo) \\?ith tl1e radio :sta tin11 ~1 t the 
latt 'r placc- \ 1 J]:{ Jtt)· tr,1t14..r11itti110 '-"HI\'·, a 
3l)-,vatt, an<l 110/ a i\Iullarcl, . t1<ld •111\" h •can1 .. 
µa1nfttll\· tlark (O\\' ing to a llr .,tk i11 tl1 fi·latn '"nt 1 !) 
ancl I. \\'as fact·cl \vith nc> otl1cr nltcrr1ati,·c but to 
cane ·l th · 111e,:agt' I \\'as in t11e n1i<ldlc c>f tHl<li11g, 
.a11cl nl~o fi,· · 11lort~ ''"l1icl1 ,,. "r \\•aiting tl1 ·ir turr1. 
_\s a f( st cle.-."]) ·r~t~ rc~ort I. r"tl1C>\' •tJ th" last \'tll\r · 
fror11 n1)y rcceiv, ,._ a l~. ~I .2- a11cl l1ast1l)" 1)lac ·cl it 
i11 tl1c tr:1ns1nitti11g C>ckct. [ rec1uccd 111t· filan1 '"11t 

!511 ppl}· to ·I 5 n Ol]lS • a n<l the 11 1'. \'oltag · from 
1~5()() to 75(), ~ind starte<.i (ff again. 'a11clakan 
radio sta t1on. nft r 1 11ad 1 aarccl )f tl1 . ,, .. hol .. (>f 
111}· 'vaitiitg " Ii ·t," tt•ld 111c 1i11~ sig11al~ hall r ·clue <J 
fr(>Ol 1<8 to I~<l by· tl1 · change ~ 

1 ll1i11k tl1i~ spi?ak \"Olllrll ca!) [cir } .. Ottr '"al\'C::'i 
t•specia 11 y as it 11'1<l h£> "n in lt~e lor <>ver tc11 n1ot1 tl1~ 
in my a1n1>lific.•r f,•T :\J>Jll'(Jxin1atcly 2C) ho11r:; pc1 <i<1v. 

Contact Bureau Notes. 
JJu 110 cl t1l'>t to tf1 ~ ti'e ... ":1sc.n1. \'t'T)' t"\\ 

aJlJ)liCC\ti 11s ca11 b· r ported hi:-. n1onth, llul 
(, \\ 11 B. (1 16\\ ; atl() I,}{. lo~ ha\ . l)C ·n 'Tl er rl 
in the 111·. 

l~\~i 1 ·nc · 11a con1 i11 tha 6 .. j ':s 1nl ... tl10< l has nci t 
})e •11 c11tircl\r succt· ful 111 @111 · c~1~ ~ ~ of •• tllt«.!. -. 
hold q 110,,•1 ing. l ,,~a t1 t 11 10 11an1 '!S < [ \\'<lrk .. rs rH1 
l1i, i1rol11 ·111 Jll •at; ... 

1 at~o \Va11t it1fc r111atio11 r \ olu11t .. ·r for \\"Ori< 
ort i11cloor aerial '"j tit < RI . Th.i ~11c>l11cl b ~ a11 .. 
int ·r .~tin line·. 

\\'itl1 t11 • kincll)' co-oper 1 1l of f;\\' 111 . it has 
betn a1·rar1~c<l tha .-XIXI-~ tl1_. 1 · n1,'"cr~i~,. of 
l'.ficl1i0 an rrc ·11Jand 1·.xp ·d1 i on. \\"tll I ~ for <~ 
and (, .. . tn tions .. , i 173 l •. ?\t .1· .. a11cl , 1 -..tali ns ;tt 

174!i ;.l\1:r·. a 11 ~ atur<la'"· .\t I~ o .l\1.T. 
~ .. I ~I.. i~ (>I~\,. r \\. I f1-- \\•a\ cl .. (1 Ttll is 47 . 
n1 · res a 11cl a f'pr )xi 111a t po:-.1 ti r1 is 6 50' N. :-t 11<1 
51 ° \,. ~ ltl:..i i get in~ o' r nici.l)'· 

1,h ·re Ira b ·11 n11 indicCl.tio n l1al EI~ stati<J11~ 
art" intercst•c1 i11 tl\i~ 1311rrJa\1, a11c.l Jt is l1011·d that 
som · ... c)rt (>f C<l-OJ>Crati 11 nla)· be arrHng(•cl l> >t,-.·t•e:·n 
th· (".I~. a 11cl tht: 1 .l;o_*r.\·. It i al~ hoJl'cl tl1~t 
am<1 tc. .. u r. in CJthl·r cot111 tri.. '' iJl join up. 13\t t­
an<l it is (l {)ig .. but,'' no \\'Ork Call b:. cl on " 
011 tl1 :.s ~ li11es 1>)' the · . I .... if ,,. Ila\ .. not g<>t th· 
bat king of our O\\pn a111at 11rs, and at tile 1>r , c-o nt 
n101ncn t that lla "kin J \\• " l\ . nd dL-.c urarring. 
I 18 tr~111sn1i tt •r: a11<l 7 B }{ ~ t t io11s tl1 b • t ,,.c: 
ca11 cli.> ? tf ~o. tJ1 .. . ~. 111a)1 a \\~ -.JJ b .. lluri d it1 
the gr<•'-~ ')'a rd (Jf n1a n )' arran en1cn kill ·cl L)V 

apa t 11y. f)c> yo\1 'X}l ·rin1 ·r1 t ? J)o ~·<..>ll c\'t. r 
require ~on1eonc to h 11> c1r to di~cn" l1i11 . \\1th ? 
l)o }·ou \Vant arra11ge111cnt ....... ucl1 a~ thcLt ,,·itl1 
_ .. " 1 XL to b rr1a<.le ,,•lien po' 1l)lc ? Thi l~uticat1 
is l1l·rc for }·our l> ·nc11 t. • 11cl if }"Ou do11 't \Vant it 
tl1er<: ''ill l) .. 110 rca. 011 for its furtller c.x1stcnct•. 
\.<JU 111a'' ,,·ant il Hnd 11<1'-·c not "'aid. (1, or Y<..lll m"~' 

., • r 

ncJt n e<l it ancl ha\'t: 11ot 'aid. ~o. J~ \'Cn if \'<)U ar .. 
11ot acti\' >ly~ cnga "Cd t1 "XP rime11 a] \\'Ork at tl1t> 
n1on1(•nt. ll•t's k1\0\\' ''hat y t1 ar interc·~tt·<l in. -an(l it ,,·ill 11 ·11> u~. 

l a111 gr at ful to tl1 s · nl ·111b ·r: \\']lO ha\' 0 i\1Cll 

u~ tl1 ir S\11Jport, an(l I 1101) ~ that })y 11cxt Jll(>ntl1 
l ,,·ill Ila\· a IC'Jn ·r Ii f 11 • • 111cn1br>rs titan [ 
l1a ,. t hi 1n<J11t11 

\\' n • ·cl l1el1 '' 1 ll )fOU 1!i ,.c it ? 

UARTZ CRYSTALS 

H 

WEBER CRYSTALS RE BY 
TEST 'fllE BEST. 

DRED of TISFIED USER 

... l~~\;,D U." \'OUR Eo.\'0 Q .. /Rlp. 
J'l~O \1PT l>l:.! .. ll'ENlf.. ·. 

• 

R. A. 'X( •~B •~R, 
303, Hither Green Lane, London, S.E.13. 
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RADIO 
CONTROL 

1 
RADIO CONTROL 
BOQKLET F'ree 

E\ d" • very ra 10 amateur requires an 
al'ithoritative guide to the co11 ect elec. • 
trlcal operation of his receiver. Here 
you have the opportunity of obtaining 
such a booklet entirely free. Just fill 
\n and send the coupoo below and a 
\'OPY will be. sent to you by return. 
" Radio Control " has been pre~red 
by the Weston Electrical instrument 
Co.. Ltd.. who, for the past 30 years. 
have been universally acknowledged 
o.s the leading manufacturers of 

ccurate electricaJ mea.-.uring instru~ 
men~. Since the inception of radio 
the Weston Company have examined 
carefully every phas& in its develop­
ment and with each succeeding stage 
of progress have designed and pro­
duced oppropriate instruments to 
assisl the efforts of rad.Jo en .inecrs. 
Now the resuJt of many years· radio 
experience is placed a t your disposal 
· Radio Control '' will show you 

definitely how appreciable economies 
may be effected in the operation of 
radio receivers and how improved 
reception may be obtained at the 
same tune.. 
To-day 1s not too soon cut out and 
post the coupon now. 

STANDARD THE WORLD OVER 
Pioneers since 1888 

WES TO ELECTRICAL INSTRUftlENT CO., Ltd. 
15, GT. SAFFRON HILL, E.C.l. 

AppJioation for Ir c copy of booklet " Radio 
C.ontrol ' ' from 

• A ~1 E • ....•.• ._ ......................... .. ... . .......... . 

ADDRESS ....... .. ....................... ........ .... . 
•••••••••• t •••• •• • ••• •••• •• •• • - ••••• •• •••• 

T. & R. 

• 

Stray. 
ls tl1cr a11\· truth in tJ1 · run1ot1r that c ·rt~Li11 

J•r«IlCh statiorl Oflerator~ i11 i"'t npOll their lalltlClr)r 
111arks c111lJo ly·i11~ th~ i~ns si111ilar to the '"X n1pl 
gi\'' n , viz., .. ] l ,0/ \ ' ? 

I 

.... 
I .... 
{~ 

--- ---:- -- ... -f" ...-..._:::; ..::-

Correction. 
l<a<Jio HZZZ \vi~l1 · \t • to correct ht"' ( I< \ a 

'l\ n l~ clitor1,tll}· ••t to1) of ri~ht-l1an<.l ~olt1n1n. 
p c· 26. TO\~crnbcr I~u1 .. 1 .. 1~ 1,, und .. r "11 lJ> for 
.\ 11." Tl1 is !->l10u l<l ha'' lll'<.'n I 'a,·ne \ \·et1 ttt'. and 

• 
lh i11t ·rn1 ·di,1te N ·, not \ X as gi \rc11. 

Birkbeck College Physical Societ.y. 
}Ji ·tin"tti. l • ·cl Vi ·itor' tlcl(lr ·ss 'vi lt l>c <l ·Ii'' ·red 

b)-r tJrofc ... c>r F-. \. ~111)l •t<..>1 •• I .. \.., I>. ·<..., f -i' .I~. · .• 
on F •bruar)' 22, 1 ~)2 '. at Ci p.rn., in tl1"' <)lle0 e 
1·11eatr . , ul)j ""Ct : ' • ·r11 · I 11f111cnc >( tl1e 1 artl1' ­
\l \10netic l·ielcl on \\ ir ·le -1·r~t1• .- n1i sic1n." \ cln1is­
!:>lOD fr .. , clncl '"i tl1ou t ti cl< ·t. 

Transmitter and Aerial 
Efficiencies. 

l~)· C. \\ . (i-O\"l)l~l{, 13.Sc., .\ .C.G.r. (2:Z-2H~I). 

·rh • 11rol)lcr11 c)f .. }n1r>ari11g \.\·o circuits or aerial 
y·..,t .. n1s i~ n · \\"l1icl1 ,·cry tran:sn1itter tll(·<·t. . lt 

i~ u. ually ~<)l\'ccl 1))~ c<>111y>ar111g t11 range· of t l1c set 
i11 tl1c twt) cas '!\ : l>u t. cl u · l <> \"arial)l · atn1os1)l1 ric 
a11cl otl1cr ·011cli t ion . • cl tc~t of thi ~ ki11d n1t1. t be 
ex tend eel <> \ ' •r a cc>n!:>icl ·rahl · J)l'riotl <>f ti n1 • t o get 
rt•lial>lc r · ·u! ts, ;ta1cl t11<· re:ult" even t l1e11 arc 
rcla ti\' not ct ua n ti ta ti\·c. 'l'l1c metl1o<l cl ·~cril)cd 
h r i~ n1or · f1111<.la111 11tal in cl1aract ·r a11d c, 11 be 
u ~ ·cl to co1111Jar • .. ircuits <>r n ·rial in <)t1 • af ·r11c>c1n . 

"fl1e inpttt ltl a tran~ 1111ttcr is partly C(Hl\~ ·1tc l 
to 11 ef11l raclio frt·<1ucn ) 1..·11crg)" ClO(l 1}artl)r tc> l1cat. 
I'3v f::1r tl1e trrcat< r 1>r()11<>rlic>11 <>f the 11 •at i «.li i-
1>at ·cl at tl1 ~t11ocl •of tl1c \ ' ,11 \ 'l· ; th }1c.". t l<>. 11s it\ 
coils a11cl conclct1scr. n &(; • n1all i11 co111pari~c111 to tl1hs. 
Lf. tl1cref ore. tile p<>\\' r lo in J1ca t ~l t ll1c a nc>tl · i 
subtractc<.I fro1n 1h • t<lta l inp11t. th· u~cful }lO\vr.r 

i.!· o lJtninl•<I ~11)1)roxi111atl.·l \· . J t 1 ~ tl1i ~ u •(ul radio 
frquertc)· J">O\\'Cr \\'l1icl1 ,\·ill tl•tern1i11· tlt(> rang 
of tl1 ·tation. f3)' co1n1lari11g tl1c r latio11 bct\v · ·11 
11 at •1c11cralc i ;1r1cl ra<lio fr ·<1ut.•11cy <.•n<•fg)' gcncr<Ltccl 
fc)r ctny t \\·c 1 ca. s th ~ ·• f 1ci •ncv, ~1s \\? ·II as tile . -
snitabilihr~ of the s\• t n1 ror ralliatir1u can b · - -ol)tained. 

It i:l t ' ' i<l ·11 tl)" on l).r nccc" nr)' to k110,\· th i111)u t 
to tl1c .. ~ ·t nt1cl t l1c 11 ' ' t lost at tl1e an<J<l · to nccon1-
pli ~ 1t t J1 is. 

Measurement of Anode Dissipation. 
'rhougl1 sc\•cral 111 tll<><ls "v ·re: tried for mt:asttrin 

th • llt'at l<> tat th<· a n<>cl . th • lollo,,·i 11g sin11lll· \\"ay 
,-.1a founcl lo l)c tl1 • l1cst. 1·11 ~ 0111~· " a1)1>«Lra lt1. •• 
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• 
required i · a thern1on1etcr. The reading of the 
thermometer can be r ·Iat"Cd to the \vatt input to 
the set. 

\\ .. hen tl1<• . et is not oscillati1Jg tl1c total input to 
th~ anode is converted to l1eat. To fincl tl1e 
relation required, tl1e tem1) ~ratt1re rise, say. in t\vo 
mintitcs \•.-itl1 a kno,~n input i · fo11ncl. Tl1c rise 
for fot1r or fi\1e other inpt1ts i · t11c11 found. and 
fr?m the5e results a grar>lt may be plotted \\Phich 
\v1ll ~ 110\v tl1e \vatts Jost as beat when the tc-m1)cra­
ture ris<.·s a certai11 amount in t'vo 111inutc.·. It 
\Vi}J b~ fOllll(l that the graph i a straight line 
except for very lO\V value.'· of llcat lo . 

If, no\'"· the tra'ns1nitl r i~ allo,vccl to oscillate 
onl;· a part (>f tl1e ·ncrgy will be convcrtc-d to 11eat. 
'fhc input iR perhctps 100 'vatt"' for t'vo 111inutes. 

, 

• 

~rl1" t{mr>·r<:1tur· rise 111ay be founcl to roprese11t 
40 \\'atts 11t•at loss at the anocle. "fh • radio frc­
<1ucnc)· energy is tl1c11 the clilfer ·nc ~-6() 'vatt . 
lf a11<Jther circuit or aerial gi\1 

• - les_ llcat loss ancl 
n1orc o~ef ul en erg)'", it i ob"·iot1 ly Stll' ·rior. 

The quc-.stion 110'" cou1es '''ht•rc to place.; the 
tl1crmrJn1~t ·r to get <-1 rec1so11ably accurate rc~ult. 
Iieat n1<~a.sur<:1ne11 ar · notablv cliffic11lt to n1akc. 

"' \Vitl1 a ·•.:al,·et all tht> 11eat rcachj11g t l1e glass (t~xccl1t 
that tra,·elli11g UJl th<.· su1>1iorts) is radialcd tl1rough 
the ,-acuun1 ; tl1crc- ts no co11tluction. It i~ i1n­
portan t to rcn1cn1ber tt1at l1eat ca11 tra,·el by 
racliation (s11ch is tJ1e cas~ \\·ith f--lectric 1

' fires ") 
()f l">y con<lucticln, a5 c·xt:mpJili «I in J1ot \Vater 
radiators. rr tlte thermon1cter is })laced a fe\\' 
inches irom tl1c glass tl1c 11ca t ,, .. ill reacl1 it partly 
by radiation. and Jlartl)r b)" conduction fron1 the 
J1eatcd gla~s th rou 0 ll tll . air. 'l"Llc co11di1ction 
throt1gl1 ll1 air is ~l llected l>)" c:\·crv little <lral1ght 
ancl 11111 t b · a \'Oicle<l to get a ttsfnctory results. 
·ro accomplisl1 tl1is tile t"nd of t:11e t11t•rn1omct ·r is 
... i m1)ly Jllacccl tottching tl1c ala "' envclot)t' of t11e 
~"al'!, al1<l <.Jft le-ad foil i::; ,,·rappecl arouncl tJ1e 
n1ercur}' llull> an<l xteJ1d -d over th · f'fi'-"'<. lopc for a 
fe\v . q11arl" i11cl1l's. This n1akes a ~ort of co11-
nt•ct ion l)ct'.'\\'CCn the ' ' Iv· l'nVt'4lope an(l the 
tl1ernlo1ncter. Tl1c only CtJtl(luction is througl1 t11\! 
gla.ss and foi 1 for a \'cry . l1ort <liL tanc<.· , and i.., not 
affected by <lra11gJ1t . "rl1i is thP onlv arra11gcn1ont 
gi,·i11g result \vl1icl1 arc· rcli<1blc a11d '' l1ich can be 
repeatccl . 

\ft er a m~asurcn1e11 t: lias be ·11 111aclt' tl"lc ' 'al\•e 
n111~t be allo\ved to cool ag~ ir1 befort anotl1er can he 
taken. To cool right rlo,vn to room t )mpcro tt1re 
requires a ~:<.~IJ'" long tin1e. ~i·11is is O<Jt 11eces:ary. 
Room ten1pcratur.e n1ay l>c 17° . ·rhcn 0 11ly let 
the "·a Iv· cool to 30 C .. " 'l1icl1 it doc:. rcasonabl)~ 

and quickly, ancl n1ake thi the starting poit\ t f ro11l 

''"'hicl1 all tcmpcrat11rc ri:-:es are takt'J1. 
\ grapl1 sl10,ving the ''atts lost in 11eat \.vhe11 tl1e­

tempcrature ris<"'s ir1 t'vo minutt·s a certain nu111bv1 
of degrees above the Jixect .stc-irting point (30° .) ,. 
i sho'\\·n in Fig. J. 

·rhe U\1mber of mi11t1t s required to giv · a 
suitable ri!-\<: ~\"ill <l ·pend upo11 indi\~iclual circt101-
stanccs. '"[his n1etl1od is suitt•d for the lo,ver­
po\\'er ma11 a· for the l1igh. ~o r ~c1-hot plates arc 
necessaf)' l 

The ten1perature ri ... dt1ring a certain nuo1llt.·r of 
n1inutes. ratl1er than th · maximum stcact}~ tcn1pcra­
ture, is cho~er1 as it 4'a,.~e. a grL-c1.t clc.'al of tim ·. 
Practical Applications. 

The setting 11p of th · t h~rrt1ometerr a u(l fl duc­
t ion of the grapl1 is rcall~· .si1n1,ler l'l1an \\Ould b · 
gatl1erecl from tl1e pr \~iou · rather le11~th)r c~plar1a­
tion. ''f"l1e graph neecl onl)' be taken 011c ... :rln(J 11,ay 
then be used i11 all expcri111 nt .. . 

~rhe ap1llications of such a11 arrangem. ·nt a.re rt~atl)· 
U:\Cf\11 an<l intcrc ~ting. For i11stancc.~. \1!ltcrc is tile 
best position for tappin on th feecler to a current­
! cd JI ertz ~ B)· mov·i11 th feed ·r along t\\"O 
metre'-; at a tin1e an,1 laach time 111ca urin~ the 

• 
~fficit!ncy e;1ncl i1~ -.fl1I }JO\\ .. ·r G rar1l1 2 \V~t • obt~1i 11 c(I. 

\\'l1cth ·r tl1c currcn · or voltage feed n1etho(l i 
l>t:tt r n1ay he dct ·rn1i11 d also. 

Tl1' follo\ving e..xp nn1en al ' 'alu(·-- take11 fc•r a 
voltag•:.-fc:il Hertz on 3:? metre~ . llO\\. th ~ com­
pa r.1 ti\·e 111 .. ri of cot1pli11g th · {e \lcr to th · 
tra11!'n1itt ·r l>y a dire ttap 011 t t1ti t·1Jlatt· i11ductancc 
ancl l>)" a ta1) ont<> 1. couplina coil. 
Direct Tap. 

r l~ffillt•r'I t llTC risr l"l t~\~O mltlU t s 40 . From 
grc.Lpl1 this represc:r1t ... 70 \\'at .... hea los~. 

·1·otal illJlll t . . . 2~ - .-. a ... 
H ·at. lo~s . . . 70 

l scf u I pO\\'cr 

Coupling Coil. 
f CITl pcr.t:l t Ure ri. C­

gra ~>li tl1i reprc..'ir11 
jn :\\ .. O 111i11utc~ 26 . 

- > ''~ti.~ 11 ~a · 1'> ~s. 
' I CJ ta 1 in p ti t 

(\\'i th sa n1e 
H. T. vultag< ) 

flc?at le) " ... 
19 -o ., 

11 ro111 

cful J)O\\' '"r... 140 ,, l~ a1cit-nc;· 74 11 r · ·n t. 

t 

·rhi~ in,l t("atcs t}1a .. ttlthot1gh the col1pl111g coil 
~\"!" tcn1 is 1nor · 1 cie11 t. 1 t gi \. · Le ·,., a \ftt i lab 1 • 
u...;cfttl po\\cr. i)rol>nbly due to $111allcr cot1plin~ to 
the acr~'ll. ·1·11c co111>ling catl 110"· be- increast!cl 
an<l a simi lar mcasur ·111ent nlafl t111til th .. ot1tin1u11l 
co111>ling is found. 
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"l·hereforc. quite simpl)~, a test of tl1is kind can be 
1nadc, '"hicl1 give: , atisfactor>· and useful r • 11llc;. 
Comparison of range v;ould l1ardly llO\\f up tl1is 
differ nee ancJ cornparisons of feed<!r ct1rrent are 
absolutely useless as the currcn t distribu t1on i;) 
altered by sucl1 a test. 

By making . 11nilar measur:cm ·nt fc>r doubl ·­
fc ·dcr I lcrtz aeria l~. Zeppelin aerial. <.:'tc., their 
relative· capabilities for radiation ma)' be de<luced. 

~~nothcr p11zzling qt1estion 'vl1ich may be solved 
is \vl1ether a. IO\\I iced and bigl1cr ·voltag i'"' better 
than a high !eccl and lo,\•er vol ta ~, ·tc. \Vl1l~n 
the· ,·alve \\'arrn8 up visibl:)·, an(l tl1c input is higher, 
it is sc>m ·times assumccl that th· fficic11cy is 11ot 
so "00<11f but thC" radiated pO\\•er n1a)· l1avt! gon .. up 
-corrCSJ)Onclingly. cl11c to b tter coupl ing or ~ome 
other cct. 
Transmitter Emciency. 

·r11c effLcit·nc~· of a. t ra 11smi ttcr i ~ ' 'el")· largel)· 
dt•tern1ined b'\• tl1e gricl bias. If the bias i arrang ·d 
so t11at the "·~l\r~ i:s \\"Orki11g abo11t tl1c c 'ntr })Oint 
of t11 cl1aractcri. tic curve, as in a lo\v-[rcquc11c)· 
amplifier. tlle efficiency is a 1,,.a)" .. less tl1a 11 50 p ·r 
-cent. ~for · tl1an l1alf th<! po\vt•r i!"I lc>st as 11 ·at. 

(;cnera 11)· t l1t• gricl bias is mac)t-. 111 uch J1igl1~r. ~<J 
tl1a1. tl1:.a TC'JlTC'S<'ntati\.1(' pomt i~ I.lltCl'l lO\Vt•r Oil t11e 
<:haracleristic Ctlf\"C. Thi '" gi,·cc; a l\igl1er ct11cit:ncy: 
it incrl'" scs \\ritJ1 t11e grid bias until an ·lncicncy 
.:ap1)roacl1ing l flO pt r ce11t. i~ reacl1c<l \Vl1t•11 tl1 .. 
bia...; l~ so high that practicall)· no po,,·cr is bei11g 
radiat >(1. 'I"his cac;c is of no practical us"> ~ ·r11e 
pr<1bl m i · to fi11cl tl1c best bia for tl1c contiiti<)ll'"-

xistin rat nn).· gi,· n transniittcr. \\l1icl1 can be 
<.lone by progrcs 'ivcly , .. nT}.,ng th gr1c l leak \taltt • 
<>r th bias battery \foltage arid ca lcltlating t11c 
.cftici ;&11c~r a11cl rad ia tcd po,ver. 

It is als<> \'cry intcrc.•sting to C<) Tllparc~ tl1c ratio 
of hca t to ttseful po,ver \\•l1e11 tJ1c ransn1itt r j 
\\'Orking <'>n 23, 32 an<.l 4~ n1~tre . ·1·11c ·.fficie11cy 
.... hot1l<.l "'tacluall) 1ncrca c \Vttlt lht· v.ravclcngtl1. 
lo\v :affici~11cv <)fl one of th~ \\"a,rcs can be detect <t 

• 

ancl tl1<~ n ·c · sary alterations to tb-. aeria I c<111pling 
or i rcu it 111(1 d '. 

lt is a gr ·~:tt ad,·antagP to ha\'C a simple n1ctl1ocl 
handy \\•l1icl1 can be U:'\cd to ch ·ck t1p tl1 \vorlcir1g 
of the.~ 't in a fe\\" cr1inute.s \Vl1 ~n tl1 · rang' i. 
~ll>Jla r ·11 t ly pc>or and tl1e a tt11o""pl1cric co11<liticJn:s 
ar · i1ot tle1ini tel) .. kno\\'TI. 

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

The Design of Short­
Wave Transmission 

Aerials. 

••• . .. ... .. . ... . .. 
• •• ••• . .. . .. ... . .. • •• . .. . .. . .. . .. .. . 
••• . . . . . ' . .. ... .. . . .. . .. . .. . .. . . . . .. 

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

(Co11cl1cde<l jroJn la t i , __ ,,,s.) 
(c;) ](110,v11 b}· tl1e name of I, ~vy on tl1c- Co11-

tincn t and b\~ tl1a t of .\ lexa11cl ·rson in .\ 111<.·ri~a. . 
It i 011e of the b ·. t svstcms, a \\•i ll be see11 fr<)Jl\ 

the currt: n and \'Oltagc curves. 'fh feeder length 
may again be atl}' n1ultiplc of ~- If this range 
(>f values is s ·riousJ)· depar tecl from the (·ffici ~nc)· 
of tht: "')rstcm falls off rapidly, and it \Viii probabl\· 
0 11Iy dra'' a \~ery small amount of en --rgy fron1 ll1e 
osci llati11a circuit. ~1od1fi.ca tiong of a 'rials (b) and 

(c) ar · casil)r arranged to suit indi,·id ual rcq uire­
men t..<; once the gt·n~ral J)rinciplcs are under tood . 

(d) Tl1is i~ the most fu11clamental type of voltage 
feed, a ltl1ougl1 actually it "ras de\'eloped by T. P. 
.L\llen (G 16\'\\.) as a moLiification r>f aerial (g). 
lt is id~al in cases \vhcrc tl1e oscillator is at about 
th san1c hcigl1t as one encl of the radiator, but 
1nay be used \\ itl1 success in oll1f•r case~. 1"hc \\'ire 
n1easures n:\. f ron1 the fr~~ end to tl1e aerial tap, 
,,.·l1ich l\ould be near tl1c 11 igh po ten lial end of tl1e 
coil, n bci11g a11y \vl1ol, nt1ruLer. A variable con­
clcnst·r may oftc•n b used \vith adva11tag in 8C'rics 
\\'i.lh tl1 • l >ad-i11. The ct1rrcnt d istribution is in 
general :-;l igl1t1 y cl i~ tortecl a t the fed e11d, as shO\\" r1 

in the diagran1, but tl1i is nol serious. 
(~) G •n •retll)r kno'''n h}· th name of Zeppelin. 

One of th.e b~st s:r·. t ms ancl l1as tl1e ad,·antage of 
ha""'ing a tninin1un1 f •ccler length of ~. while the 
fcecler must b =- at least l. long for an cfficien t 
aerial Of tyJle (t:). \\pit}l COfTCCt feecl syst Ill tllC 
curr<..~nt distribution is practically perf t•ct. Tht· 
free encl of the '' comp ·nsnt1ng f<.· •der '' 1nusu be 
carefully insulatecl ancl care shoul(1 be tak--n to 
sec t11a t tl1e t \VO feed "'rs are exact Iv th · san1c -l<>ngth ao<l t11at tllC)" carr}· equa l Cttrrents; if tl1e 
feecler l ·ngtl1s a rt· corr •ct tht· la tt<.~r follo\\.'S alt to-
01a tically. 

(/) i1otl1er effecti\' · 11l.ctl1od of voltage fcecl 
\\·hich has b<.·c·11 ti <·cl at c ·rtai11 .1-\n1erican con1-
n1crcial short 'va\'l' static>n~. It can gi\1 t: al1no t 
p~r1cct re~ttlts if properly clesigncd but it is not 
,·erv suitable for an1at ur t1 •• ·rhe same re111arks 
apply to th · clo\1hl<.~ fccclcr as for aerial (b). ·rhc 
L-C circuit in tl1e \·t•rtical J>art of tl1 fc '>Cler 1t1u~t 
l1avc th lO\.\~ · l po~sibl · losses as it 'vill carr}· a 
11cavy circt1latin° c11rr •nt. It is tunecl to tl1t• 
frcqu.enC)' c1f tl1 · ()SCillntor. "'fl1e ' "erticnl part elf 
tl1c feeder n111st be sl1ort if racliation lo se~ are to 
be avoided. It sl1ot1ld be 11oliced that. although 
part of th S)1St 1n1 is eartl1cd, it i"' JlOI a i\tarconi 
type aerial . 

•• • 
. . ·· • 

.. y ..-···· .... 
•• l 

• 1 ,, ' _.. ~ 

,,. ... , •. ... ..·'"' ·- .. . • • • .1*' ..... " ... ....... .... ·-----------A------ ---- > 

FlCi. 2 (O~lITTJ~D FRO~! LAST ISSUI~) 

(g) .\ltllf)llgl1 tl1i · ~1erial i ~ generall)" knO\\'O a 
t/1e 1-Icrtz aerial, and . ccm to ·njo)" an in ·xplicallle 
popularity, it i c1uitc t11 ~ ll·a~t ~atisfactof1~ of the 
[eed 111ethc)c.ls illu~trat ·cl i11 1:i~. 3. Its n1o~t 
ob\ 1011s hut 11ot its 111<>st s ·riot1s clef> "t i~ ll1e 
1nevital>l~ <li:,tort1or1 ,,r t lll! nrr0nt <li~tril>t1tion 
in the radiator cl U( to ti\ · 11rese11ce of t11e ft ccll"r ; 
this, ho1rv "\' ·r, 111,1)" tH t be of allY \.·cry great i111-

portanc ·. ·r11t· \\'ll<>le t rott blc aris s fron1 th · f :1ct 
that the '' tr<t11sr11i~-.ion line " theory· ~tll\rctnc d 

• 
for th i a 'ria I is. a.., ci I rcc•lly shO\\"ll, fundan1c11tall}y 
incorrt ct, or ra tlu.:r i 11 con11)Ietc . l nlcss the:; feed r 
•~ \.'t•rv "\l1ort it i · botttl(l to radiat<: o'""i11g to rl·flcc­
tior1 ot i ~ tipp ·r 11cl. The writer recentl} in­
\'esligat 'Cl t:l1 • currt.·11t clistribution in t11i a11<l other 
aer1a l S)"~tcn1s by 111ca11-, of la nips, sl1t111 tcd acros 
a fe,\- f .. <:t c>f t)1e aerial, at sh<>rt intcr\·als tl1r()ugl1oi1t 
ti.le lengtl1 of th • ~LcriaL Tl1e re ~utt of tl\ese 
tests. together ,,·itl1 theoretical co11siJcration . 
indicate that tl1i~ cieria l wa- probably· oscillating 
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t11 r1rJ le s t11a11 fi,r "I. cli f ·r ·nt ,,·n~r .. 1n1t1lta11cOu!"ly :-
(1} ·· l<acliator" o cilJati11 fu1u.la111 11l<.Lll~· (a. 
de !r ct); (2) tl1 • lo11g ·r par {lf tl1<: "ra<liator,'' 

11 • fc -cler an<I part of tl1 • indu t1111c 's ill. tin J 

a:; a n1o<lifiecl llt•rtii,t11 rndiator (""~c furt11 ·r r ·m( rks 
on <>sci ll~t tion~ i 11 an}" lcr1 Ytl1 of \vi re) : (:lJ tltc s l1,1rter 
part of tl1e ''radiator,'' tl1 • f\•t:clt .. r a11cl 1>art 01 tl1c 
iJt<.Juctanc) actiurr ~in1ilarl\·; (4) t ht· r eel ·r a1ul 
part of th· i11clt1ctance acti11g i111iblrl)r ; (5) tl1 ~ 
fc •()er o::;cillating " fr" ·I ~··· a it C)\\'O 11atural 
Irequc11 ' }", a 11cl s<-> J'ro<lt1ci11g a •· l1ar11lrJ11i~ " \V}1c* t~ 
fr (}U .anc}r i~ not any JlarticuJnr mt1ltipl · of the 
o cilia tor fr q u rt y. 'J'h i:; lt1st ·t cct i~ 11<1t al to­
g ~t 11 ·r uucl ·r:t()ocl. l>u t it i ~\~iden t that ~()n1 ·tl1ing 
of tl1c so rt: occur . It is <l1llicult to 1mag111 \\·t1at 
tll rc~11lt elf a ll tltc. · o~cillati<Jtl \Vill l) •, \)ut it i 
t'\' i<I nt that th re ,,·j ll b a consi<l ·ral)h lo~s of 

ncrg)' b)r u11c1 ·:sir ·cl radi io1l. \\·orki11g 011 tl1 • 
a!'>~u 11 111tio1l c1( a 11on-osc1lh1ti11g fc ·<l "r. it Ila.-; 
b .. 11 ~lt<)\\·n that tlte 01>ti1nu111 JlO 1t1011 fr r l1c 
Ice I r is n :.- thir<l <>f th· \Va\· alon 7 llt"' raclia tor . .. 
• .\ctua 11 )7 for a gi\' 11 l<ttlgth t>f fl'ed •r 1 t~ p ·~i tic,11 
tlo th· racliat<)r 11ot1ld b·· alju.tc'I .o tl1at tt1e 
\c1ltag · 11aturally occurrirag at th> ·11tl of tllc J • ·<.l(·r 
1s ·<1t1al to t11c '"<lltag · r ·c111fr ·<l at tliat J>arti ular 
J)Oint On the l':l'-)iat<)r. 1"h1~ i~ 3\)J)r<1xi111atel)r 
i11<Jicat ·<l 1 \'1l1axi111u1n urr~nt at tht:. cc11Lrc elf the ..,. 

ra(liator 111c · 111or"' "TI rgv rt·acl1c. tll ra<liator , -
t111cl ·r lie · cc>nclitio11s. 1\ lt ·rnatt\'l·l,· tl1t· onc-
thircl fr- ·c]1 r TH)!>ition in<)" lJ \IS cl <ltlll tl1 · fct<lt\r 
1e11gtl1 acljt1 l .. Gl to ~i,~ ·th an1 ~ co11tlitH n a:; l1cfc,r • ; 
tl1 " 111i11in1u111 I ·11gtl1 t<J dfJ tht~ \\'c1ulrl ll · ratltf•r 
le~ tl1an . U 11cl ·r t11c.:.-.. • conclitio11. th · aerial 
i" quitt· effici nt t:l1ot1 11,, of cour"'l', raclic:1ticu1 frc>m 
th~ r~ •(1 r i ~ i11 Clll\.,. a: lll •\!'it a l>lt>. 'rll . f<)r ·­
•'Join~ f~1c ar tlc>ul)tlt:s~ ~t1ffici ·11t tc1 a "Ou 11t for 
ll1c fact f l1a1 0111 xt1t.•n111e11tc·r.: 11"1,·e f11'> tai1le<l 
·xct llc11t rc..,.:"l ttlt' \\'iUl1 (1 ·r al~ of tl1is t)' J:l '" , ,-.J1 ilc 
otll r. ha'·\ lH.lt ; but in atl)' cas~ tl1c \"Clltagc­
ct1rrirint n1l' tl l<)<l < f f<.·e<l is l1cir<ll}' to l c 1vtcu11-

n1e11(lc<l. 
(/I. ·r11 is i~ a 1t1' <lification of a<.•rial (:;!) c..lue to . J .. . 

tainit .. r ( 4
• IJS2) . \\•hie l gi\'t'~ n ~)·111111t:·lric«LI t1aou •l1 

. t i 11 d i~to 1 t c:d cu rr •n t di ... tri bu ti on. ·r11c ficl(ls (} u~ 
ttJ the t\\fCJ f~,.cl ·r Ofl l)"' parti<.tlJ~r Jl 'lltTali ' ach 
•>tl1 ·r. 'fl1 · I(> ~s i11 t h · I ....... circt1it j<Jin i11g tl1" 
t\vo fc<'<l .. r ·n<l - 111ust IJ .. \ ' rv lo''\ a11cl tl1 i11. ulatio11 
<>f tl1c l a<l-in 111t1s t b ,:er)- goocl. l'r •ca11tio11s 
111 u t l:> ~ taku11 t r1 flbtain a 11c~1 rl)' a. I o ~il>I · 
cc1u~tl n11d <)PlJo-..it in~tantant:ous '" lt<l • a t ll' 
·xtr "nt itic. <>t tl1e in<tuctancc. 

6

fl1 C<Jrr ·ct ·<1 
tlic·or"' ti al fce;·cl ·r tJO!"ition is <1l1arter ,,.a)· <\)011g 

ttl) racli~1t c>r 1 l>ut otl1 r'vis· th· ~n 111· r c.n14•rks a, 
l>eforc ft}lply to the rc·•<ll~r· .. \ltll<)ttgl\ t lli:-i a erial 
a1)P -ar · tc> l) · ·~r>;tlllt · of exc ~11 nt Jl ·rfornl<tn .,. it 
is likely· to l> ... tr)ul>l«~o1 t1 to t•r·c t an<l lo 
{ p ·rate. 

\\" • \\'i ll 110,,• co11~ifl<·r 'vhat l1.111pen' '''lll'fl any 
lengt h <> f '"ire.; i~ clir ·ctly OO\ &J) lt:c l t <> tli o~ 'i ll~tc•r~~ 
circuit of a transn11ttcr a i11 1: 1l'. 4 . ln the Ca!'· 
sl10\\'0 the l<'tlgtt1 of tl1c \\~r,· i~ S<)111c•\\ 'here 11 " l\\'e n 
, anc.1 A., but th· actual lc.-ngtl1 is i111111aterial. ·r11c 
\lrrcnt <listril,utio11 in ClCr.ials of tl1i~ :-i<)rt \\fn 

in ,·c~t ig~ttccl b)' Jll< .. ans (>f lanlJ)S a~ J) f \' iC>ll l)r 
dc:icri lJ«(I a11 l t he acti<)O a1)1> ·ar. t<) f) as fc>llO\\':s : 
·'!'he \Va\· tra\P I. fron1 th· o cillator a long t t1c· ,,~ ir · 
t(> the frc · ·n(l, \\'}le?l' • it is reflt:ct <l ancl rctur11~ 
cllon tile ,,·ire, int •rfcri11g \\'i tl1 tl1 · 11cxt incillenl 
\\·a vc an<J Jlrocl uci1tg stan(ling ,.a vt ·" a ~ho'''" : 
tl1is c<111tin11cs i11clt"l'i11it 1,· HS i11 tl1 <!ftltnaf'/ 1 lc rt7. - . 

c_1 ·rial . ) lrn1 ., as pO\Vcr is Stlj)pli ;td fro111 tl1 o~­
cill3 tOr. ·1·11~ \\'ir · and th :-. ill, tor l .. • ' cir uit 
tog ·tl1 ·r fro111 a ~ort of licrtz1a11 o. cilia t 1r. ·1'h 
current: in tl1c an1111ct r ls i>roportioncil tc> tl1 • 
orcli11a t · oi t11 · curr '"ll cun:" at t l1 · poi11 t at \vh i "h 
~Ile c.t1111nc~t:r i ~itua <l and autcin1ati all}' acljtt :s 
1t elf to tl11:-; ' 'a l11c. ''•l1icl1 d pe11<l ~ o rt 1 l1 · frt>C(ttcll v 
uf tl1• o. illali n ru1d tl1e 1 ·11itJ1 of t11 ,,·ir :. 
In tl1e ca (_) sh<.)\\~n thu anJnlctcr r<.:ac.ling '"''ill •\·i­
cl ntly ll high. "rl1< lr e11cl of tl1 · ~1crial r1lus 
b · a \'c)lla~c lo<)l) a11d a cur ·c11t 110<1 • an<l Pach 
\?O~t;1gc ancJ t•t1rr ·11 t n0.dc mu:,t })e (a1>1>r<)xin1at l)') 
"' frca11 tl1 · ncx : \\·1tl1 du· allo\\"artt·c for an}' 
\ raria ticlJl t>f a ·rial i11 lu t i1c .. <Jr npa it" 1)ct u11i't 
l n th tJ1i. l .. finit .. I~ i~ • tl1 'oltagc a11<l ct1rr<·11t 
distrib11tio11 f< r n .... i~ fr >q11enc~' an(L a rinl. 
Flcnce, for ~a ti:'lf a to1 }. '''Orkin a i>articulH.r \ '< l tag · 
1., rt4 q1airccl at tl1 ~ o 1llator nd of tile a =-ri;1l f<)r rt 

1>artic11lar a "rial 1>0 ,,· r, and th" t-'rial t :-1 1> sl1c>Ulll 
thcr fore l>t· con11 ·ctcll to a p int Ott tl1"' i11du ta11c · 
at \\'hich a s1111ilar \ lta cur~. If tit .. \'Olta:r _. 
is lo,,- at the o~cillator ·11 f tl1 · a ·rial a 11cl tJ1t>-
Ct1rr flt higJ1, cl-. itl f'"l • 4, t:h \·OJtagc· taJ> llllt t lH.· 
pla(..ell 11c·<tr tflc I '' 1 n al c11 i <>.f tl1<.: coil to 
fulfil t11 · co11{l i ti<)1l s1at~d, but tl1e a ·ria l ,,·ill t l1<.·n 
ll ra '" on 1 , , ~ ~r)r 1nall 111011 n t of nt·rg)r fr(J111 t lie 
c1scillat r. 1£ t l1c· ta}> i .... 1n ,, .. <l up th" in<Jucta11c • 
tl1c ]10\\• ~ r lll tll ~ c•r1al \\llJ .Lllcr a ·. ))ut t ll. l\(Jfnlal 
\Oltagc ancl current d1strilJut1011 i11 he 1 ... - ci rc 11il 
, ,·111 I>· 111>st .. l, r ult111 a ·11 ·rail)· i 11 111cr ·a t•rl 

I "'s ~s ; ; I o ht· lo''" po ..:11t al 11cl of tl1 co1I '~ i ll n<) 
lo11gcr IJ • at ,artl1 1 ot 11tial, a11cf tl1i. ,,•ill ca ll::> ,. 

I' s ::-.. in tl1t· for1n of a1aca1· ancl l ·aket 11 • c urr -:.11 t · 
to er1rtl1 tt!'i \\' ·II Ult{} 1rabl · l1cncl·t.. apaci }. 
f'li<·ct . I f the os "illal r thun .. nt • fix ·d a "arth 
p( lcnlic.t) th• ~)·;')l Ill \\;II Jlt l;al>l~· function Sltll lll­
t:LnCOU.·})' a a l\l~trco11i , ncl 11 rtzian ra(Jiat<)r. 
an<l tl1t: r "t1lti11 co1n1>l1ca ion nr"' Jil\t·J)r t<1 in''<)f\·t.· 
i11crt. a~ .. ,, los. ·:s and J or racliat1l'>I1 ; Jn an)· ca!"· 
it i · ac l,tisa l,lc· l <> i ola · th· \Vl1ol · tr7an ·n1it.tc"'r 
fro1t1 earth. l>ut if th c1 lla1 or filan\ •n t is n. lurnll~· .. 
at .,ar:t)1 {)Ol 'lltiaJ \\}l "11 t}1 a "flal 1~ rjr" \\.,ing rt 

rea ·011al'll · an10\tr1t I po''' r 1t 1~ a11 i11cl 1 "ati(J11 <lf 
~a t i. f( ctory· \\'OJ k111 . \\;, t a 111 .,. · tl11s '''<· 
r c] u irf· a l1i nf 1 \fo l tag i \\ i h 1nalJ ct1 rrn.11 at 11 :. 
Jcad·i11 ·11cl c)f tla • aerial ,\.ll1cl1 :-,}1ot.1 lcl tl1cr"for l 
ap1>roxin1~t t ·I~· a n1t1ltipl ~ f ir1 I ll~th. \ 11 
<l rial of this sr>rt \\.,ill. ho\i.: ' ·r, radia "' t I rabl) 
\\' ·11 i t tl1i~ 011 liti 111 i n t 1·1\; )\'f adl1 ·red to, tJut 
l))r '''a)· f ·xa 111111 it n1a)1 l tat ~ t11a t on ·u l>­
"ti utin.., a11 at·rial of total l '"ll ~th A for <Jnt; r,f totCll 
lc11°tl1 ~ lJont f A at tll ~ '''.trit ·r· tat ion ~1n aJl[)r ·­
ci;\t>l<.:. i ncr ·a .. i11 ~ig11a l • tr _.netl1 \\·a~ re portc."A(l fro111 
aln1o~t all J>arts of t lie 'vorld. Tll b<• t r.acliation 
is n-cneralJ}' ol>t, in •d ii tll horizon t< I Jlart c,f the"' 
n ~rial i:; a ' l<Afin itc 11u1nb ·r of h~llf \Va \ 't'l 11gth 
l<>r1g ; tl1is is as r11igl1 t l · ~xJl ct~d { rom t ht:<>rctical 
cc>n~h l :.rat ion~. c;ood ra J1ation can aJ~o l' ob­
ta i11cll if tl1 · •• tiat- torl '' <:111cl c\O\\·n lcacl art• cacl1 
~ i11 len 11. 

~lo:it of tl1e 'tnri< u a rial normall}· _ uitabl · f(JJ. 
a1natcur tra 11 1111 ... s11ln l1a\· .. 11<>\\ ' be ·n <l alt \Vi th . 
• 11cl the rcstall'i Ille..)· b,. ~um1nccl up as folio''' :-

\\ l1 t't'l' J lO~ ·ibl · lt ... a rial (.c <>r a ·ri ctl (c} >f Fig. 3 , 
ac·ri<Ll (t) t>ei11g 1) ·r))ap, shgl1tly pr ·f ra l>l •. \\ 11 ·rt 
11either c1f tltt s • i possilJI ;A \1. · an a ~rial of tl1c.: 
ty1)c j11 "t clt..·sc ril1t·d. th· clo,-.,·n lcacl a 11cl the flat ... l<JP 
t·ncl1 l1 --i 11 g preferal>l)" a cl fin it· nt11nbt'r c» f l1alf­
\Vn,~e1 ·ngtl1'\ lcn1g. In sp~cial cases aerial {t1) ancl 
(d) of I~i '· 3 Ill a }' (>ft '' l)e used \Vith a{J\.·a ntagc; 
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The 

Chloride Electric Storage Co., Ltd., 

Recommend 

for use on their famous 

EXIDE BATTERIES 
l\f \ :\ ):'" 0 ~1· J I E ]{ 
?\I.\_ -l"I:- \ rJ' ·1{ER~ 

"I'EI I~ 1 R J>J~ D -c·1· 

\~ ~ T .... I .. - I~ ~ 0 \\. - . 
l·I'l' '' I .... TX'' ·1·0 

r . · c 1_ · T) I>: t , 

OLDHAM & SONS, Ltd. 
. CC -~1 LATORS. 

L. McMICHAEL, Ltd. 
SE'l'S .r\ _ ~o CO~IP01 E1 TS. 

A. J. STEVENS & Co. Ltd. 
SETS 1 1 D SPE. l{ERS. 

E. K. COLE, LIMITED, 
'EKCO'' H.T. l- ITS. 

HOARE & JAGELS 
ROLLS PORT.t:\BI .. E . 

.·l 11 J?adio Dealers llal e u '' C/i,.· "' Cot,111 r ~"·11 0, 1ca e. 

LECTRO LINX LTD., 
254, Vauxhall Bridge Road, S.\V.1. 

I 

The Ideal Grid Bias 
BATTERY. 

~~or I{·~ ·i\r ·r in \\' llich 1>11ri l)'Of r<'J) f O(lllctio11 
l s <1 • ·1rc(l t h cs • g c,11 l tin Bri f i h 111ad 

li attcri "" \\·i ll ~ivc C\ ' ·r,· sa t isfacti n. 
I·<>lt 1" ~1l~ J{ .S . (; . r~ . 1:1\ l~. 

,,.c rec0r11 n1 ncl <)lt r ·1 \ JlC ~ <•. 2·1 \\ . It j~ 
=--J>eciall)· ta1>Jl · l a t t , ·t·r~ I~ \Ol ~ \JJ) to 15 
\'Cllts nn<l tl1crcafter .. i t t •\• ·r\r 3 \ lt:s. 

r 

36 VOLT 4 9 POST PAID 
JJe. 1 Jj>fit t• l l'Dflcl 01 t "' l .11! ,-an e <>J .,'\ fan /lu d 
11.'J. 1Jt1Jlcri~ 1:1tt o'l rer111c : • l'leu e u:rrl~ l>t:pl. f, ,f f . 

British Batteries Co., Clarendon Rd., Watford Herts .. 

. S.L. CARDS 
We l1::tve the best range 
:: at cheapest Prices :: 

100 for 6/ -, 500 for 14/ -, 1,000 18/ -
end (or Sample . . 

Ttr1ns C. Jt'.O. 

CORDWELL & EDDAS 
TI/Gfl CL.,,. SS PR/~\~TERS, 

STANLEY RD. ST. ANNES-ON-THE SEA. 

High Clas 
Americnn Type 

WIRELESS 
CABINETS 

FOR THE AMATEUR 
COYSTRUOTOR 

Tbe outatandlog tu.tu~ ol 
theae blgh·claa o•blotta l1 the 

0 111'i th wblch the IC~ lU f 
be I ''drawn fot alt ratlooa without lnt~rferenco to tbe 'ririn1. ad 
from well 11Abot&DJ' or Onlt and pollabcd br bD.nd. 
P:rit : l'l l• I :.!1 24 28 l n c.b 
Oak 11/ · 17/6 16 8 1~ 6 "2.0J6 21/G 
t•h'¥ur 17/6 18/- J !l/· ~u e 'il/u 22 6 

Ob1•'0 •bfo trum all rd11hte d•l~. It a.ay difficulty nfteto th aour' ra . 

'n1• 12·14 &Ad 18 In. an 8 Ina-. wide lulde. 
T~• 21·~ a1.11l 28 lu. ue 9 lm. wfde lnalde. 

FRANK RIDDIOUGH & SON, Westgate, Bradford 
'PAort•: 480~ Br.II••· 

URIAH BEA TON'S 
BARGAINS. 

lb. Ree!s 28 Double Siik Wire . . . .. . .. t 6 
_ lb. Coils 22 and 20 Double Silk Wire (Green) . . . J 6 
Relay \&S supplied to TransmUtors 2 000 ohms. . .. 7 6 
Valves, Receiving, 2 voll, l amp. .. . .. . . . . 4 -
I Mfd. 0 11 Condenser (No OJI} •.• ... . •. 12 6 
Bullet Mloro Insets (New) . . . . .. ... ... 9:1. 
Spark Coils ror Chokes. no brakea ... .. . ..• 3 6 
Spark Coils for Chokc.s. Larger . . . . . . . 5 -

l'osf11 ~ " " l l 'acAing li.xJra . 

RIAH BEATO , 
45, Cl1alk li'arm Road, IJondon, ~ ' .\V. 
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for , ·er}" sl1ort <1crials a 111oclificaticJn ,, ( <)Ot.· or otl1cr 
of the c oftc11 111a k ~"' tl1 · 11 · t c f <l bact job. 

~s an ·~amJJI ;t of tl1 · ap1) lica tic1n of t he prin­
~ipl ~ ot1 tlit1<.;cl al)t)\'<:. th ttel'ial at pr<.:!'lent in use 
.at tl1 \\·rit r 's stat1011 \\' ill 11ov.r be (lcsc ribcd. 
.. :'\s t11'" pcrman<.: 11t \l~t.· c>f a <lo11ble i' cl =-r S)' ·t ·n1 i. 
riot po iblc. i t \.\~a cl · icl <1 to ti .. · an aerial of tl1e 
typ~ ~hO\\"II cli a~l'(llll tllaticall~' in Jt"i,,.. 4. Th~ 
act ttal a rra ng "'lllcr1 t is sho,..,n i11 11 ig. 5. I t can 
}, • u >d 011 2~, ~J2 an I 44 111 ·tr 'S, and 11 ~ cur,fes 

l1ov ... tl1:. curr ·nt distril)utio11 in cacl1 ca e. For 
44 Jnctrc:.:s (111<1 2'.:! Ill -'trl'. th link 14 i. 011cn. a11d for 
32 r11 .. trc - it i clo;~ ·cl. • s \\'ill l)c - <·et1 fron1 the 
c11r\ c..· ... tl1e " Ji~ t to1> 1

' cl ~ (l • a l1alf-,va ' " .. raclia tor 
at 22 m tres art<l :~2 111 tr 1 and as n <1 uart(' r \\rav" 
r<1diator at 44 1n ·tr ~. ·rt1t· l ~ng th of th· clo,vn-
1 .. acl .i arrrir1g ·cl to allO\\' its )O\\'Cr t tl (l l<) I) • fe<l 
<lt fair)\' ]aTTC \ 1o lta.r· ;i11cl ~111a.ll c11rre n t fo r all 

• 
thrt ,,.a\ 'eit. n "lh. lt ''";11 b fro111 th " 
ur' 1 th~ t tl1 · l<trg ~·t c11rrcnt a tl1(• n.c:rial l ap 
·c 11r at 32 r11 ·tr t!s , tl1e next )Ltrgest a t 22 n1<;tr ·~. 

~ 11<..l t 11 mallt•:)t a 44 n1ctres. 111 actua l rc·a<ling 
i11 a 11 a 111n1et ·r pine :a(} at ll · a ·rial Lc:'lJ) a rc fou11<i to 
agree \v-i t11 t h cs - <:"'u I ts. "l"llt' racl i ti on fro m 
t 11i :1 t ·r1d l ~\~!'t<·n1 i' 't.•r\~ ~a tisfactor\1 011 22 111 ·tr · · ... . .. 
:a11d 32 n1ctr s, a.11<1 d}>l>'<tr!'i to lJ· al1110 t qttall~-
:rooLl on 44 111etrc. . ]·l:u.· ra<lia tion fro111 11 • 

clO\\'ll-1 •a<l bt·1ng n1or<' or I ·~~ )1or1z<n1tally pC:>lari C!d 
prtJb~1 l)l~"' tloL·S no <.«>n tri lltl t II a l ·riaJI)· tr1 tlle 

ti\· 00 ra<liatic.111 f:ro111 th . ). t ·111 a111..l for t11c. 
nlt: t Jla rt ~in1 1)I )? rt·pres ·n ts a 11 i11 ·\·italJlc lo s C>f 
r.\11 rg)·. There is, 110\\'cvcr, roonl for f urtl\cr 
in' l ~ti xation in tl1is <lir ct:io11. 

' O\\" that t11 · tl1eor ·tic I icl · of (terial de· ig11 

l1a~ Ileen cJcalt \\•ith . a f '\\r ) ft1 ~ tacal J)Oint.:"' 111a~' }) · 
,f int ·rest. 

l .. E~GTfl ORRr .. CTto .. • I· .~cTOR . 
lt ha-; beet1 . 110\\'11 th~1t ttie ,,~a'" ·lcr1gth of a 11 

H . t• oscillation in a \v'ir · is 1 •"'s tl1an tl~e '\Va,·~ .. 
lcr1gth 111 space llUt' to tl1~ oscillation O\a.·in · tt> 
tl1e inclt1otanc · and caJl< cit\· of tl1c '\•ire . ·r11 ~ 
le 11g tl1 of " ·i re required for a ~ivcn '\Va vclengtl1 can 
conv .. nicntly be !ouncl b)· tnultipJ);ng the \\'a\· -
length by a :;tsitabl, corr ·ction factor ; the ' 'a lti · 
of tlli~ factor naturall}· d ~pe11cls on tl1e ind11ctanc .. 
.anc1 capac.ity nf the ,,·jr ' v.er uuit length. S11itabl ~ 

values for a-single}l1or1zontal \''ire fairly high ui> 
arc from .98 to .995, and for do\vn-leacls and 
feeders. from 88 to .97. 'fl1cse 'raJuc~ have b een 
dct~rm1n~d ·xpcrimcntally a 11d CO\'er most norn1al 
acr1aJ- . For g .. ncra l de. ign .99 (or J1or1zontal 
un..,crcencd wires and .95 tor do\\rn-1 ·atls anct 
fce(lcr~ arc_quitc c lo e cnou 11. 

J\E.Rl.:\l. URRE .. 'T . 

·r11t; current at an}~ poi11t i11 a11 aeria l clepcnds on 
tl1r >e factor : tl1c a 00 ria l dime11 ions. the frequency 
ancl tf1c J>O\\'cr i11 tl1 a rial. 1 r, a11d ontv if th~ 
fir!St l~\·o arc ke1>t con l'an , the current- at' an,· 
po1n t is aJn1 ·~sur '" _of tl1e a ~ial po,vcr. Actt1all}· 
the pO\\·~r rad 1a tccl t 1>rop rt1011al to tl1e sq uarc of 
tl1c aerial currtnt ltnd r tJ1 .. ~e condil1ons. lt 
sho~uld be bcl r11t· i11 n1i11<l t:lia 111an} a ~ria l a1nmcler 
des1gn~<1 for n1cd1unl ~rcqtienc:)· \\'C1rl< do not give 
a rcacl1ncr e''cn llroporttona) to th · c11rrcn t passing 
t!1rc>t1gh thc111 at ,·er)· hi h fr qu ~nci s. \\.itl1 a 
s ing le feeder aeria l it i:5 in1n1ateria l \\•l1ere l1e 
am rnctcr is placed. \\ri tt1 a double f .. edcr a.erial 
on~ n1. ·tre l1ol1lcl b · p1ac d at a corr i>on<ling 
po111t. in each fe clc r. .. la111p i often ju t a~ 
cffcct1,,e as :-1ny otl1 r forrn of curri.:;nt ir1dicator · 
the L)right ~r :1 lan11> i 11 mor · ensitj"·" it bcrome~ 
to current cl1ang . J•or curre11t <listribution 
• • • 
1r1~"l' t1gat1011 Ila h.-lan11> bulb ... }1unt~<I acros:s fro nt 
6 111s. to 3 ft. of th , \\ir ar quit~ ... atisfactory ; 
lhl"' gr ·atcr 11un1bcr of la1np u cl th 111 ire acct1rate 
the re ult-,. Gr at car sl1ould 11 · tak "n to 111a tch 
tl1l· lamp · on lf.F. c1i,.re1zt befori.a tJ e~ as tit,,. 
var)r g~t!at l}· ia1 ser1si i''i ~.... 'rJ~i nlt.!thocl is . atis­
f nctory if u J>'' ard. of J • o !!- \\'a tt. of cl .. rial I)O\\·cr 
is a ,,a i I ab J •• 

\\TJRE. 

,_oli<I l1arc copp_ ·r ~1l)OUt 14 .\\· .. : ·m perf ~ctl}? 
sat1"factory. J t is clOllllt ul \\"l1etb r llerc i~ an\· 
aJ?J>rccinblc electrical ad,·a11ta ,.. in u i11g s tranclcd 
~v1re .cna 1n ·Jle<l or C)th r\'i""e. ·r11ere is no point 
1n ll~1ng ·11an1c1Ic(I solicl '",,.jre, a th · ox.iclatirJn o f 
c-0p1 er in <tir clocs not n1ea ur 1,1,· incrca~ · it H I• 

• • • • 
res1 tance. Caac and multi\\Pir a ·ri~ I art· entir ·I\· 
ttnnccc~ ar)r an<l f rcq u 11 ly· und .. iral J • for nor111a I 
ama tc11r f)O\\~ ~s. 

IN ULATOR • 

I~}r far tl1c l)est ar qi1art:z and p~rr x. 1·ht.: 
sr11all I Tex rec 'Jltion inst1la ar0 q111t uit blc ; 
t\\10 ·ho11lll l)e us ·<l at ach n of tl1 a "rial ; 
t~r or f ottr ~la)' 11 11 'a.11' for hi 11 1 O\\• ·r:s a ttd 
111 h fr q11 nc1 s. c. J ... caall)1' i:f \\'lr bal\·ard a r 11 ~e<l. 
·rJ,c link I .. iJ1 J·ig. S 111a.· co11 1:-i ol t\\'<) c>r thr--e 
!~)"r x in~ul<:tors ''?it t~ u 001>1> ·r hort1ng ... t rap. 
l lte J acl~111 in:-.ulatc)r , .... \VOrtl1y of car ·ful clcsig11 ; 
el)on it i!" \"er~1' n n~<t ti factor)· and q~uartz or !)}1 ~ l lcl c 
~"a rnisl1 ·cl g lc:1s:5 cul>· i n111cl1 oor:. 'fh · spa.ci11g 
lJ1sulator for cl :>ublc t d r~ zna\r al 0 C'OJl\'Clli 00ntl\' 
l) · ~·ar11isl~ed la s Toti or t ~ b ; h . p,tcing r11a)· 
11 · lro111 4 111 ·. to 2 ft. ; l It. 1 a cror d va.111 •. { ·111 .... · 
tl1 " i nsu la tion of a11 aerial tc> ·artll { )f l)Ct'.\v .. ·r1 
f · <l e ) r :aad almO:>t i11finit)? 11 a 1ncgger i11 \\.'ct 
'\\catll r. it j.,. nc)t ood cnou l'h. 

l t is r ·alisccl tl1a t tt1 \ ·c not ·s l1a \'t) igr1r1rcd 1t1an,· 
i rn1><lrtant brc1n "lte ... ~ of aeri;'t l cl ·st n, in p~rticuldr 
that of clirt:ctio11al a .. r:ial . a n1ost int .. re ting a 11 c.l 
in1 portan t u L1ject, an cl t lie n1athcn1atic.s of t11e 
sul>jcct lla\rc ll ·e11 al11l<:l ·t c1tti r ·ly a\roiclccl. l)ut if 
tltl~ fr)regoin 1r r ·1nark a11cl sug :icstion~ are of an\­
a ,j~tance t 11 is fcllc>\\" amn tcu rs llle \\'rit ·r \\ 1 ll 
fc l amply repairl . 
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QR4 Section. 
Sy . A . j.(~HLtN ((~6811 . ~2. ,.o k Rrrld, Bury, utfolk. 

\\•th r ·fert:nc !o the announ~t.·mc·nt in L'l~t t11011th 's. Bu1.L n~ 
<if the ~PP ~tee on ~1:1rch I of thr h l 02 Anuual '' of th lno. 
R:td1<J Soc. of Ct. Brit:tin, I \\'<'>Uld lik • t•> crnph sise the f~1cl that 
thi vc.ar our soo 1~ty i" Onan<·it1g thi · l'Ublira ion. 1 happ n to 
kno\\' that th• cos t of produc1ng thi-... hook is ,·cry oon idcrabl · .. 
·uu.1 I h<.IJ thal t!\ cry Ill rnh~ r \\ill uot C. llll\ r1u!'Ch.\.! • COP\', uul 
.also do nll h .:. n to l1·t nth• r ra II tnth11:;1a t kno\\' of it~ 

t~l ru . ln th1· QI~\ ~·· tion ot the 1\ununl. th •• \\:'trcJ._,, , 
\V11rld " nd our ~ l\'t.s hav~ 111nd • ,, gr tt t·tlort to c:oll1·~l all th•· 
knO\\"'fl QRA', of licen od t.1Lion 1 \.Vhir.h, of rou1 _ ·, 'vill b • 
1JHhJi h !cl. 

It n hardly be e:itp ctt~1 lh t th«' 1 •ty ,,1J1 :H1t1nue to publi b 
:he :\11uo. 1 tn t.> orupJctc• . h111n d':> tlu~ ,., .~ r. unlc:-,s it at f ·a:::-l 
et \1 l'ltl-. lh • OU t I I}' in Vol \ ' t'fl . JS -.1 \ c IV trl rn lX'r- orch ~ a OOf)~f 

ihe- .~On\l J " "ill bi 1•11rru.! a p1~r1nanent puh!ication; the rcfc•r•, \\'ill 
you or.-ler ·vur coP.Y ~()\\'• ru1d Uf'llQrt 0 ho1nc '' industri · ? 

QRA 'a FOUND. 
T.ll<.I .. '~. 1, re tit \"la Prop~rz•o N . :.!, R<>m ·. {Inf. <;(·;.y(~.) 
\GR\ N ~ .- (t-nlh,;: n.:;ed) QSL n~nJer co\ ~r tn : 1 <.-Jefoua !"1, 

\\'1ktor Ch1oliak1. f~:aku. t· .~.~.R. 1 lnl. J . ties 8 .) 
'ED7FR.-H . \ . R<.(J hjt'Tl{, .\an••dt• t ti:!, ltft n-..l, , Copenhagt u. 

(l11f. •· \\°1Tt•te::.-- \\oriel.") 
I~\\ JI:! (< >ffiu1aJ},· Llet.•1 l). r l\ n . ~. IO~n\ , • zen1el ·nuk, 

I • . .:!l.IIJ . .2, l~ucl.1pcst, llungnt \ . 
J .. ;\2ll J~ . ). La~t n . l*rt:drikst.,<1. 'rt\\ \". (Inf. r.6J>JJ,) 
l!l1:~ :0.1.- J . , . l\lnrttn~. n ... t ·hl !'ii:•. 1:unc hal, ~In.d~irJ.. (lnl. 

G(lPI .) 
Efl . Il.-:'tlajor B. J> ·treli-., i\lbt: rlink -tfl. J lch:.ingCors. ( Inf. 

GliPP.) 
Ell FO. 1:-. "" . l >J ti.~--. l',J~unaio -ao. \'i • u?.a .... (lnf. CCfi\'G.) 
l~Pl Ht •• - • J. lutuford, 1-{nu Ii 1g f'iH. at , Li~bon. (Inf. 

11 \V1r1 ·l~-. \\ otld.'') 
I~l :\B. ,. \ •L 't,ltitJn, ~lonro\•i.-i, f .. l>eriu. ( lril. '' Wireles 

\\·orltl. " ) 
I I O.'~ 

!.\131{.- \\". ·" · :.\Jl\\:ril'ht, so, Iii ·h :'tT t. J. :\\I • u ~-
!! • .\l "t.. \\ . l~. ko\-\'l . .. Si.·)\\C\r.'• t . v 8.i\", ('olrh llr. 
::!A,.~ .- . E . 11.tn' c'JO<l , \\ t·l>tlc~\· l-loU5C, \\' ti ' f~oad. 8%oornbe . • 
!.?l~G~I.. ·J . tJ. nt ~U5, Hirht?T t';n• n Lar\I. l.t'\\tshon1. ~.E.1!4. 
'2R:'.1 I .- R. H . f '<>0k, '" ·rhe l{oo l, .. l~n l'1C\\'ood ,\venue, RQl•bford, 

l :. "' :'< . 
2J .. K. .< '· 1A. \ ' and ·r\'ell. ~f;ud ·nh itch , l1.u1g1'ourne, Bock-;. 
!'1F(.,,- 1: . • :\ <;. ·IT'g , 10. Bell . tre t, E dg\ .. re Road. 1'\ ,\\ .l. 
t; B.- l! . J RP11I, l~O, ~till Laue, \\1. Bnn1p :;tead, N.W.6. 
, X.-G. f~ 1111 , 12<4. T~v .rsl··igl1 l{oad8 lJ. tl rsc.:a, London. 
HC0.- 11 H. rO, .. 't.', ~f,t;, T ... ldbroke .r •\' c, 1•<.\nflon, ,\'.10. {Int 

titiJ \ ' .) 
GGJ.- D . .,._.,"fl J ottn . •· Cucrcithin," ~lu1nbl ·, S"' anse.1. (Tnf. 

" \\ire.I , \\"orld. " ) 
flIN .-1:. Jncbl' · ·, 1 :?7, .. lullv L3nt . Rrdingcou. Dinniugh.tm. 
tlNT.-C. . Hunt. ft!$, London I~n~1d, Bromley. Kent. 
'6\1J.- . .\. r .. ~. 337. 1\nlabr R~13 I. Hull. 
6\rQ.-J... ~ . n1t b, (3 •• ~.. lfi, l\fund.111ia Roold, E. DuJ,, i ·h, 

E ., • ., .... ._ ~ --· 

bl J .- . .\ . \\at~ n, !i2, ~lirldl Strt:ct SQutb, Dr1fficld. ''urks. 
6\\ \ "'.-H . . ~. ~1ax,,· t•ll \Vhyt<-~ u l"urtleigb:' Church R<>ad_, FQrest 

l:lill, 1 .. ond(ln, S.E.23. (Inf. · \\. irrJc:.; \\'orld. '') 

CHANGE OF QRA. 
'2B\\:-:S 110 \V J' v Cottage, Cost se}•, Nor,folk. 
~ P no'' " . lont1'Mllier.'' t l igh StrcPt, \.\ ick. (Juf. t;c 5\''(";.) 
2 \ 'l n o\\: 4!;, ~lelll)rd l{oad, Ouh•dcb. Lendon, "\ r 2!! 
!!JK no\1: 6#, Queen's Road, Rh .. bmond, Surrey. 
:!\10 nO\\' JO. Aire \'iC\\", Cononlcy, K ·· .,hlcy, \:·1.rks. 
21J. nO\\• 'El<- ~ t:m liouse, '''orc~tt.T Stl"' t. Glc)Uet=--tcr. 
U TJ nov.· :tO. \\ cUesley Ro.rd, Coll'h~h·r. 
u) t; no\\ .. ·1 ho Gabl ~ •• I Victoria Park. Stockp<Jrt. 
6 ~G nov.' ;,, \\1h1te'-.. ·rerrace. \\ betley Hill, Bradford. 
6ZP DO\V " \\'itivere:• StanifoTd l{oad, Audu haw, near ~Iao.­

cbc ttr. 
G\\ t:>C no"' •• Glebelnnds." Rat.oatlt," Co. M ath. Irish i:ree Stat..:. 
Lieut. H. 0 .. P31gctte.r (e -GGPA) no\~ 2nd (Jndinn) Div. Sigs., 

Quetta, India~ 
81{5~3 DO\V l, l·ri8ton StrL-et, Fulbau1, London, S.\\'.6. 

CHANGE OF CALL SIGN_. 
2.-\\VH TIO\\ G6\'Q. 
2AXI no~v G61 '. 
~HY DOW G6N'f. 
2BOQ now l:r6VJ. 
2BY.'X no"'· G5FG. 
2BX.l DO {;t)CO. 

BRITISH RESEARCH STATIONS. 

BRS2S by p , K. Fol'WS. 
Nwnber ReJtnqufshtd. 

Numbera Issued. 
BHS107.-R. E. \\'Ukinsoo, 64, \\resc..cn1 Road, Crooks.n1oor, 

Sbeflitld. 
BRSl 12.-J. Less, 17, Trevo._'C' Gardens. Shel'\\-·ood, Notts. 
BRS113.-W. F. Cope~ 18, C;tmbridg_. Road, Teddin.gton, 

Middlesex. 

BR..l;)l l-l.-L .. '-... Carter, Rutland Cottage. f.I C4 tbfaeid, Sus c!X .. 
BRSl 15.-1~. P. ' fayle.r, tJ:t. lii8h Street. <~.tllt!Y liill. S\VSnsoombc, 

K"nt. 
BR l L6. -K. l t. liandill, 25. J~u1 iug Roat.I, :-\<ldisco1nbe, Crovdon. 
BRSll i. -Ci. Ii \\ tlson. H .. ·:tth Hou <:1 Ossctt, York(;. 
BRSll .- E. P .. \lieu! ~l l1dt>\\'CC1urc, RadclifI.:~-..>n-Tr ·ut. ~otL-. . 
BR l l!l.- J. )lorton, J, 1-:'aim'c n T err:1ac! V• rt-a<lo\\'n. Co. \~ •b, 

' Jr ·lnnd. 
Bl~~l:ZO.-. .\. lJro,., n, 7~ taut ·y Road, Hig1u~r l:!f'(1taghton ~ftu1-

c ht0tt:r . 
BRSJ 21. a•l ·t I{. ·\ .. N. John:;on. It N .• I~.~. College, Dart-

n1011th, [) \ Ol 

Bl~S122.~H . ~\ , Bart.lell. •• Duud in," Hntfiold Ro.1d. Tor<1uav. 
BRSl:!~. · . ~lait[and C ,,fc. H~ l\\'Ood Hou~•, ~ulhg.lt<.\ N.14 . 
UR~l24:. I~. . r:glinton, fl. l~lna Park Roud. 1..ondQn, N.21. 
B l~Sl :!5. -.H.. ·r. So1nersct, tuhnlnt l'.cirk; Du1 ~cs, Hill, Sus ... x. 
BRSl :!U.·-J. l.4. ~lort• r . ·•, \ hn l.l R f,nd. Allnnch~m. Cne:>hir · 

. otf". - J-'rt•oodinK Hit~ nnntht.:rs '\'••r(• published in the r\urru--.t . 
1 U:l7, and .,uh~eq .. 1eut li-'-U of thi ... n1.1rrnzin ·• Ttu: 1nnjCJrtt)· 
• J'lpe.1rttl tn th· :\ugu t 11uinbt:.r • .,_,Eu.] 
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Special otice to Area l\if anagers and O thers . 
In a.ccordanc · \\"i'tlt t11c t111an1mou' cleci "'1on of 

tlle .. l'COn<I 1\nn1t~I Olt\'encio11 of tl1t:" l~a.dio 
Society of Great I~ritai11.. lu:lcl . ~cpt<·n1ber 30-
0ctol>cr l. 1927. the follo\\"i11g is t lat! 1>rocecl ur~ 
to lJc follO\\"Ctl i11 fut ttr ''' lter1 rc1lurtt11g for 
these coJL111111s :-

Each re()Orl f urt1i ·l1l· 1 l>~~ a n1c111ber \\"ill be 
writt ~11 011 rJ11c sl1c~t of ( a1> ·r and sJ1all consist of: 
(I ) '"fl1e c'"1ll . i o 11 ol tl1e ~ta i<Hl rt·1>orti11g; (2) tl1c 
progr'"tn11ne of tl1 ·ttio11 as r ~crards lin ... of eXflt·ri­
n1ent ar1d oJ)jt•cts; (:i) res1alts of rcce11t wc>rk. 
Si ecial note: ·1·hc: lotnl 11un1ber <,f \vords i~ uot 
to excce,1 27 for t!acl1 ttll!ttt l)t r. a11,1 ~uclt <lctails as 
JlUOlbCr (Jf Q Q'~ \\ill llO fo11g\. .. f UC ]:U.1blisJ1cJ. 

TJ1e ol)ject or tl11..' ~Olt:'i lS l<) kc •r> i11 touch \\'ith 
OllC anot lier 1ncn1b •rs \\ llo clr(' 1nt1tuall\· 111tcr •:>lC(l 

ii1 ccrta i 11 asp ;')cts of tl1e \\'Ork. -
Tl1ose Arca Managers :wl10 do not possc~s ~l 

typc'''ritcr arc requested to \Vr-ite clearlJ'· 

Northern Division. 
[h,-i ... 10 11 ~lura.ag ~ : 6CL. 

ReporL .... a.re very parse again. Obvion! ly due lt> tb · cramping 
of the stvJe of). ter )'Ccll'. If thing.; don't buck up you Northern 
fello1A . t ... hall ·u~t · t th.it Lhos • nottti l.>e cut out: so, if you till 
\\1Ult th 111. let nu: hn\•c a C'a..rd as !)OOH a you read the·· not on 
about February 14- \ ' , lf·ntu1c 03v ! ! ! (Probably 16th.- Eo.J 

OPP hru; again don •xccptiouully v.·ell \\'ith bts four watts. 
'l.idci.ra \\ ... 'l~ r.•ised for fi~t litiie, and a half·and-balf (JSO \Yith 
NCl BR made on the 10th. 
6u~ ha' got en.it on. •~ ~ti5"fac=torilr. .~Cler a fl!\,. Londvn 

QSO's he called l~P ..Lnd \\'&l~ reported R6. ·uvcral oth ... -r couutri 
have b rt \\'Orked. 

2A XL has again tri~d for his op n :t<'rial liccuc • and in the 
me.antimc is helping OCL \\' ilh :lU l·~p~ri1nent:. and t<:st.s ruadt 
fro1n the latter ~ tat1on. 

:l • .\X ho.d se\•eral good EuroflCJn CQ1ttdcts, but no oonftnnat1on 
from over the pond. Hi 'phone • ~ported i• F1\" tW&YWh&e. 

B RS92 has bcm rt'C<!i,'ing 180-mtJtre 'phone.. stations. "fhi:i 
band, he !hl)'S, is good and "·or:th working "Tl. (How ruany of us 
are lict!nsed up tbere ?) He h s converted bis }{X to a straight 
circuit and sa\."5 it is an impro\'ement on th proverbial Hartley. 
(A Bu1...L. anicle is promised. Gooc.l man! tiCLJ 

The following h:\Vt; not reportN.l :-5.i.\D, 5K , 5HS, SVY, 
6DP, 5HJ, tJOT, {JUP and X others. It is sn.d to think that -..o 
many of~ you fellO\\-S have finished all ~"our expttirnent , and 
apparently have only QSO' Jc(t to , .. ·ork. 

Stations \1is1tt.'lCl.-~\'K, f>l\' and 2Cl:J t-0 6CL, 5Ui\l to 2~II and 
2MJ. 

tJCJ... bas spent 1nuch l!me tudying skip distance cllects on 4~ 
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n1 tres an<.1 pr p.lrin for 111~ '' C<'k nf t t .. "ith 6PP • nd 6."" l{ 
as oo-opc:mt1ng '-l:lt1on • 1· I hn.. :lt Ja-.t 1 r.ii . 

5 ~I i ~ lall lest in • r:tdiating . \":tc1n5 on l 00 n1ctrcs, .ind finds 
. igs .. rt! loudt: l in nn e:1 r. r1\• direction • • 

South-Western District. 
• a\rc.t ~tanng r: Capt. G. lo RTI ~A\' PR1 E, .. i:.tte l.R.1~. 20P), 

2, l. tUt \ tll:t.... Ii '\\l ft l{r, d . hclt< nh. 1n. 
C u~i ti11 • of onntil c)f Con1".ill, ]) von, t. l)1·u~ t, 

\\'ill~, (,J Ut: tflr a11d th · Scill • 
I hn\'t to l'C{JQrt \\ilh u1ueh pll·~L ur · v1 .. it during the U\f>nth 

frn1n 2YX and 6 JI~. 
. 'I,hc proposC<l tlinncr .and n1 ·ti11·' i" _till " 111 '"'hat "up in the 

atr. ' :'\ ' a1t hough I ll l\. 110\V rt'C• l \ l '1 r~ \Y 11101 • nan1cs, I .. till 
require man\• rnore. 1 ho hy n xt tinu" tog• t :t u 1 i 1t nutnl> r 
to be n I le to n1n kc .111 an11r une ttt< nt. 'flu• ' ,~f ,lc.: nc i:, in ta' our 
of liri tol .1~ th<• Cr 1lr . 

2\'X.- Rc l IlX Dn,da~L 111 iutnr ''ill he' a 90 111. f, 1 t I · 
phon\·, :u1d i k !Cping 4r, n1. for t hr kcv t:Julv. 

f,\ii. i~ C:OUlJnuing f:XpcriJncnts on :!:i Ill., anti .tl th 1110111 lll j 
m :-.surin R.F. rcsistan of ch k . 

UJK i t tin~ lh'\\" t\'p of lr"nsrnitt~r ,.,,ith Ji \\'.tY He.rt~ voltage 
tC'!d~ l~cport 111 r ,, crl Ql"{P J)X nearly .\II l~uropc on 4 \\-.1tt • 
J•j t QSCJ ' on :!: n1 •. \lgeritt R3, I nn\nrk I~:!. Ha~ ~ a\\av, 
but retun1ed tr> t.ttiou •)II J.1uuarv 111. • 

HZR. Open1tions ha,·· l t•n con1111 n<Xd 011 l!l au .• • nd , .. 1th 
only 1:?0 v 11 on the pl:ih·. ix unlri ha' ~Jr atl\• bc<'n \\Orkcd. 
Re<X!ption report" :1r • partiauJ.,1rl\' rcq11 • tc·<I :-.t Lh -, pr( <•nt tin1c 
!rorn th ~ort h of £nglnnd. • 

llUG.- Nolhiug of iult l lo rPporl. 

Dutch Notes. 
[Tt pared h\· L~ OCX. 

.\~ IJ.X t: ;11<litiuu h ,.~ b n rnth b.td clurin '•' c.iubcr and 
l)t rnl ·r no hig luu dist:ln · '\'nrk \\: n~ h •ard ol. ,.\. r 1n:irkabl 
l•vcnt "'~1. th1 nctd~n nppt•ar,ancc of 1n:iny \mt ri< an • nrl .:\ ll si 
o.n De ~1111x:r ~iJ .J:u1unrv 1, th fir. t Tl al J)X 111ght siuc :l long 
t1n1~. Th n11n1hcr of l< l' merch:in~ i~ grO\\iug biggt.1r and l1isger .. 

1!.~0~f \ R ,,·ork•:c:l ' ' lCX \\ith ; "'• tt~ input, and \\3 rl porh.~ 
R!i r.1C' l<h 

l NODJ \\·orkc!<l flGO. \\hO ~a\c hi~ QR1\ • .1:·0,·a·Z rnbJa. 
No Jlf t c ffice ver rh re">, o no Q. L • ard~. H1 ! 

r "\ I'\\ h:1 g<•in' a i \\6\llcr \"\ith 01llv 100 \\, ll input,. 11tl yc•t 
th pl t • d04 not ki the grid. • 

JT SHOULD BE A MATTER 

OF 

HONOUR 
for Members to see that they 

BUY 
only from 

T. & R. ADVERTISERS 
arld at the same time give us 

PUBLICITY 
by mentioning the 

"BULLETIN" 

Mid-Britain Notes . 
r~a ~lanngcr: I I. J. l~. HAMl' .. O~ (Gj\ ). 

1. m pica l to not th:it th r1 rt ha' J k I u1> a litrf ~ thi 
auoufh. \~ lnr 1 I ~:u1 jud~t>, ho, .. · -. , th u \\' .. t if r ·porling 
.1pJ'< a~ ltl he l ~s popu1.-r than th olcJ . and · ral tncrnbe 

nnplnan that th • ~ nnot ·oo~p . u .. iul reparl inlt'1 the nun1l,.•r 
..r '''l)rd · nllt1-,yccl. ~J. · I dr:i\o.: th l n son of uch 10th l:.dit<lrinJ 
note ell th foot of l:\ t Ole nth' \lad Bntrnn N'ot• nd ~uggc t th.it 
mrmll4•rs --h 1110 t~ kc thr f~d1t rat hi ' rd nrt pr · · their \'h \\ 
a«ordin~lv. 

By th • tirll tl11 c n 1tc ·•Pl • r tb ...,\JI o the r .. fc.rendun1 
upon the pro I to div1d th i\l1d .. f~ril. u1 r a "tll prob bly 
1 • ku<1\\~1, ,,n<I I htJp•·. thnt \\'h:tt , r th It t)f lhi- nl.1>· , • lJ 
\\'111 rcalt th~ nc "' Hy ol ·till cl r 00-0 ·rot.lt'. tl u the Rr1ti h 
E111plr l~adio l 111on i to .1ch1 \ ic bJ t. 

Shropshire r ns to :~J). 
5 I hn touud conduit 11 on i~.t Mit]\• b d and rc:1 rt ht ti• 

aeli\'ily upart tro111 n '"' kJy 111 t ~hedut' \\ith t}J\. 
~ .. C1rrybridgeshlre (rl port to :..X\ b: 5th ph~ ). 

r. \ X a.-; till oonrlu t111g u ful pe.rnncnl \\'J lh "' .c J.I' .. \ . 
a• <1 ha' ''" rk 11 l · ), • \ :i% •• net ' , rtoo R i on 1 O '' .tt t.. • "' 
1{2 on .>· 1 "·.tt t~. l hi on :!a n1ctr• • nd I ·h v Lht t.uut . ~ n 

lt'(I. 

5JO.-l~xtcn i" r< · .1rch r. n .. HT I ~trn t1on i~ bi"ing c;1n i d 
out h re mostly ,f, nc· u1 th 1111 ldl aI King "tr•:-Cl ho!rliug up 
trrlflic \\ ith uailc· '1( 7 :.?:.? f ' 

2nn. -°!· t \\'ith '.1riou lonn of )\: 11fi li<ln. ~.. f, r 
h. If ''ave• h:J!> hr.en found .tltn(! t f!oocl , ~ full ''• , . • l di l~\ll(;i'! 

,;, K. Hi h JXn'''"r (.10 '~ lt ) t n ~t.0.P. . N , offi ini 
T'C(Xlrt to h. 11d f rt Ill thi -..tnl on 

H R. Lo\\'·JJO''"r tr t h T' \\Ith h. ti n· 11.1. on 4;, nu. tr• ... 
.. " nn1 ' :( c.11 nt t lnpho11y hn, d n 

2X \ . L.(.>\\' f>O\\ t•r t t au 32 n1 r _,\. 1nd 4.1 nu l ccl ·• 
J'lhony,,,ithgoQdr ult 111th la cr l •\Vat ·t.1 1nr•1ur:-" 
of c •n-.t .. u r 1 Jfl. 

2HK. :'\c r port. 
Huntingdonshire (rerw rt t ~X\ 

I r ~TCt to r port th:it Uu oullt)· n n • "'·' ll\ 
! 1r its .:;izc iu th1· .:'\licl~IJr1 ta111 \re • I t :..B X ) no Jongcr 
111 thr. Ar~~. h:t,~ing be• n 1110\ I t 11 ·1, Cr•J d T• Road All'.rh~ 111 

~'all• r. ·urTtv (not hi .. 11 "' QR , n' • th r or 1.h ;1llr Ji nee 
111 tlu" 1\rc";t h.l 00\\' gone·. I th~ fore look lO ~tr. i\1.tcidox to 

ud a\'Our to"'' n thin s up lu· , 11 .. J50 '''Ould lik tQ. "" ntion 
a n(-.\\' ,..hnrl-\\ .1\, rt l\l Ulg nlhU .. T. t 111 the n f ~Ir. f"!{u~R111 ., 
nf 3, ~\rnhnr~ l{c. d, ll11nt111 •d n. ''h ,,.ill oo pf,., rd to r1 •i\· 
\•U.it..-. fro111 an\ o«h1.: ~''ho may be tnlcrt t <i thnt arc n ·ar at hand. 

Northamptonshln Crci rt to 6Tl{). 
6'fR h~tS s~curod • le"' 111or n1 · l a thr• fl uh nf an int1·u ... i\~1· 

r niiting c.1tnpaign. (P'.I~. \\ c \\"ant 111 0 1 th1 l ~c an<l lnx.-
tlJ\ .) 

Warwick.shire r ports to ; , R). 
~Ir. (""";:udn1·r (r.c, R 1 lt,1 inlonucd n1 th t h 1 un bJ,. le oont11111t'! 

bi dutic~ a Sub \ rl.1 ?I.I. n r. \\ill rn o be .. tn tho. kindlv 
di u, .... th qu tion nf a su r .wd ant rm A a H .• ? \\". 
are · 'rrv lo lo th 't•n•i of \le a.rdr r: nd th iltk hun \\. nnly 
for his hclp iH the pa L. 

Bl< 2fl co-opr.ratCfl \\•1th ; • •n H 
dition" onl\· f~ur to bact. I l . 'k ( r RA a. .. .~ •. 

Oil-

• • 5G R JS generally Ql~\\1• H '' 111 :xpenni n \\ Lb m rt.:111 • nd 
pacing k ying ' ' itb • hsort fl ... paCCT (1 l 

Worcestershire (r port to TJ. 
6:\ ·r ha b c·n \: rv liu,v. ~nd r port"- hath niY i' ll~ • u the-

air h. ~ n tn .idti NorV.·clv to th b t f co Ultr• ,,. •rkcd. 
Staflordthfre (re ·'"1: to 5 •\\ . 

\ \-OL\"F.RliAM 1•roN ASD J)1.;TR1c t RT.~ •• '\ nt • ui.g of the, h \t 

• it"•tv \\·, II I tor J.•nU~I"\' .J. c.nd '" ntr. ndcd hy :!1.\.\ I) :!:'\ \ • 
:> I;, f1U \\r, C.PR, H \ "I , tHl'f (ho"'t of lh cva1ing), 6Pfl. 61'Z t\<.'t • 
'\'bile api.1 lngi<"~ \\'Crt" J"1!<: i\•cd from 2 ), ~\\1N', .il K, :";:'\ ' t\HlJ ' 
60H, :i!'H, :!~(). ft~IL. n u Ill ti " d "ded that rh1~ ~oci t~ 
~houtd ac(1uirc . (tuartt Cl).;;t 1. to l .P.L. calibr. too, and th.it a 
'chooule of calil>ration \\.',,,. transms ions . houJd be maint.dn1:d. 
Detail :-t!; to datt!:::! and tim . to arran cd lat ·r. :ind forn-.1rded 
to th Bui 1,Pn • for publi\.'<ltion. .1\ vr)t of th. nks \\·n- p.1 ~rt' 
to 6H 'f for bis \'t'ry kind h pit. hty thrf>ughout th~ evening. 
S \ti .. and U I, of Co,·cn t~·, \\ r I eel lXl rn rnhPrs . t thJ 1n cling. 

:!"\\. h. s h I\ bu y \\•ith ruu,·ing coil loud· pt,·Qk rs. 
:.!OQ ha n<lt u .. cd hi ~ lr:tn 1ni t tcr.. hut lik • 2N\' ha;;. 

ntt nung "ith 111ov1ng coil loud pe.'ik~~. 
11 xpc.r1-

:.!\\~~ b s been constn1ctinrc 11 .T. and filarn ut tr n ionn<.:~, hut 
h.1<1 a fire and i nov.• back on QRP. 

;,,\ (; is :'l\\-:t\• from horn , ~ nd r~ports having dr>n nothi[_l,g. 
;;LK is still bu y \\'ith hi r ' ·ntly con lrucred frequeucy·doubllng 

outfit. 
:;. · t · r port too bu y \\ i&J1 f>O'' r st!llion to touc:.'h rndio . 
.. • ,,, has I_,. nt nlo t of the nl• nth \Vith sccr~t·tnaJ duuc.s to Lhi:; 

. i ty, nd in proch~cing it JOU rn. I .. QR\\'." T'' o ch<"tiuh 
h.1ve bf!cn kc.pt, one \\'llh 6j \ ' , .uul tho other \\1th T:.Ill \ \ \\ , boll> 
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•) 11 :13 u1c l1 ~. I ~ar 1n tric .1 I and i~n. I t rcug th oh .. r·rv·o t l t •ll'> an 
l;lk ·n in or,\j'r ro ,1c;C'cr1ai11 dnta 1u resp•~l t (• r1 l~tit>n .. uf on~· tr> 
lh oth<-r. 

.IPI{ , .. l uir.Jirig a ~l nv outhl. 
ti.AH i- hu ... v 1 n ,·h.u1~i1t~ il\ vl" ltl • llt(l1u.tt1c ·xchnr1g • 
fi( / 1~ 11 ·rfc1 ting his i\t~n •. con1pariug two diffc:rcn~ typ , , ,f 

• u::rLl.I', 1ttld b .. 1 lllilll~l!Pd t cJ r1 tlu< hi... t•t Ht l,1t(>r luun. 
:!IiO • hai:.: lu-C 11 111.1klui? r c l)liou ol rva~ic H \\ ith <Ut untl r 

t;1ou11d ,1crial. nnd i-. .ti ,, lt·:~r11iug '"'xh·. \\ ith .1 \·i '\\' lit 1il>t. i11i1t" 
ha 'f'' n Ji n ' ·• 

:!'<~. :.!~.'\ '.!.!\\I> h.1\' t urit rc•p ~h~d. \\llllt Ill• rt•111nin1n, n1t•tt1 
I r~ f tht.., 1 ·t1 l' .1r .. i11 I h.cr coun ti~. 

Norfolk. 
'"'t hiu~ h,1-. h t ·11 h• ;lfd uf HZJ ra'• c llll~ , l Hrl \\"' hope hi· hr~ 110 

'•Jt hnn-.. If 1nix• I up in lht. J1.1· ., 
:!l-3\\ Jl rc- pn rts- • h :Hrl!'o nf Qk \ 10 f\\• ~ . tl -.AJ~•~ . ( QS l\"\ ' •• (f,,, 

n nlJ • 1··1111 n '" 1r,1u nntt,1r .11111 n '' r . \ ·h1r.h li1 1th ru 
r II ' U1 ' ,. \ fi:.! rt. III.I l I fl't lt '<I. IJop j!( I J: Int.! :;()( ~(\ 

4, I\ h. t i. k• ·pt ' 11 tfltJ"' t h ·'llll f, ., nil ':! . 1 n(I t 1 J rn' t rt . f. (lJ1dll tut1 
f 1 f '1{• 11 llllt'• ll .1l1lr .ind ltfl la J )\': h.1 h• n all 111ptc 1 \ '.-11\ <' 

ft.: lt111 r-i )!i,t\ (I 1 pl u; 1 I Ja tl •l "lit l t fut' JJ ,) 0

, cUJcf l . r. h .tll l' I ' 
har 'lJJ8. 

Northern Ireland Area Notes. 
Ii , 6f\I •. 

0\\ t, Jt,,, H'!a1n l>r.f"'n •ltJtll~~ , J \\• •rl\ • .,, I th~ J and • n N l ' J , 
l\l ·~ .ind '(I h ,,.,, h t'll ' ·,.rk•'.'fl 1 '' ntJ\ • nil lf!"n.1t '''"'' c· llf · 11 
1~porte.l H ft Ill l· t. .. n< • 111• i~ ~tr~" 1 xpcr t11 entn1,.: \\tth 111d"'" 
r.ul 1. to1 • 

(;\\ J) h ~ol ~ lilt I .,. , " II h h1111d ~. n, t ll It \.. )I{\ : ~trtK:i I port .. 
._1r "JI• r •n ,~cJ fro111 \ 1r1nu J u t of I !JfT..1J10. fl i, Q lo: \ Ji, !oo 

'~aiu ).H ll I llllll~Pd i'i .uul lht\I\ : n . . prius.;111\ Hill. c., .. 1.1111 !-. I• •1t. 
'ul ' t.liJH1 , 

\l J \ , .. Ill)\\" u,,u1g • I t· ·1 I \\'Jth Hll'.1th· ''ni>rc:.\ ••d r• ... tllls: h ' 
. nd f£P h~\•' ht n \\rtrk '."<I f(•r lh1• It l l1Ltlf. ~t( ant•Utl lc t.1ri y 
1) \ll i:.cJn\ft (t .... rtll ti "kif~ ni l.ltll • " V U :l:.! 111. hl1 I lfy. 

,1f l \" j.,. dtflJtg SC1Jtll! plt11tt1 \\Ork .tud fu1 l;r •n t ltt1" TJll(rt1phflnt 

t 1.11 ... Jotu1crs. 
;.11' 1 u-.ju~ ':.! \\Ul fn1u1 b:ilhti• .u1d bu l lf-'t•u l1viu ~ \a111,u 

',,J, • tor c RI> t 1.01 .. nll~"'• •n ; h.- ,,.,11 I ,:!lad ot , nv r •t )rt:-.. 
:.\f() i 1 •h,1n~iu~ 11\'<' r fnu11 C.1' \ .<.:. t• \' . h n'< ufir1: on l>X In 

I t'Jlnt (. 

''' '' h.1 l>t t n lr' 111t: .1 111 •\\ t ur•r nl· f~ I a1. rial •u :)2 111 •. nd ha. 
1fou ~r1n1 fine ''ork ''Ith ~t ''1ltt .... liltU~·•Y· Cl•~•'a T.rthuanin 
• 1nri <-;.,..,, nJ.uul h.1v bc: 11 \\o.rked Jc r tbr first rruv' ~ith abrlut 2U 
otbrtr ..,0U11l1it 1h1r:i11., tbi:: 1nnntb, al ( \\\"I .. iu th• ~fcdtterr HJl!•\ll 

. ind si •I\. h~ ,.,. b;; '" litmrd h\' "'\ t · }~ f'9· 
tiTB h.' ,tarl :d t ts ''iti1 ·l nc.\\' \.I•. 1-1 rtz. • r ial. 
:!IT a , .. td ntl\' till h 1 • rt•huild1n : h t1i oo 1 11• lnl r• nlly 

• 
II 23 IH. hill \\Ith fl1U t1{d '''t. 
A~t r· h. s 4'1n u litll<• D\: out Jd<' :i,r ht'flulf· lt l 1 ut fi11(( ondilton 

tJ Li T fi)r lnrH.1 l)Ul not \'Pt ll•Jfrnal. ] ·\.,n t t J><lrt h,t\'C bi:rn 
:ei\1!<l ro111 Nl. 7th f)i l.111\. 
·ni f Uo'\\·ing 111• .1~ (Vic th•• ( .o n1.ac l But• ao t-. • J iutnrc; t t' • 

aJI .1· : .. NX lXI. tr 11 f; 1 ,.nl.u1dl v.ill )RX fc1r Ci, I e1t;1tit>n" on 
$alurda\ frutn 17. ~;, lo 11'.0() t •. :\J. r. on 4a Ill. L u1d ,' ' 

Irish Free State Notes. 
'Av 118. 

R•·p<.u:t are again vcrv fl·Yl tbi rt\Onlh. J)o pt ·a -•· 5.(•nil ru at 
I ~~t n po~tc.ard ju"l to "ay uu , .. ·hat Jin~ Y: u ,1r:f~ '"·orking, (J.~t: . 

l:!B. Obsen~t•on.., on ~kip effect- oontut ·c on 15n1. Rc•~r~ 
;xc · t.a1io11 .. 'vorked on 45na., lU \\"at '• olso ~X l Xl4. \\'di t .. 
h"'t111~ l.~.m. 'phone ht.>rtl\ 

1113. ;'\O ()\\'Ulg to bu~inc • 
lfll.J. ·r tmtXJrarilv QRT r)\'in~ to failur o( 11:r. supply. 
I fi <)n 231n. rt•J>0rts .1houf l Nl Q. ()' • ~l o annrla .111cl 

\\''\ 1). (>n 45m. i' \Vork1n~ a daily h ilu1 \Vith NX JXL. Jn 
t l•11d-. lQ Irv :;111. bot'll ,., 

I iC ha ... rebuilt hi" ... i'attt111 ,1n<l on 1!i111. h,1~ ' orked the follov.:ing 
n •\\ CflUlltrh: 'l : :\lad,.., 11, · I~ . l~)J. l• anrl \Q. On 23111. '(\'ork(';t;i 
:\ ~ t''ic<, t\C an'l \\ ~P. 

l 11) on 2:im. rr1"''rt .. I !\ l <i._>SO\= .• 11 a aud dl lr.1c1:;1 Jn ~dcht1on 
to -.C\'r:Tnl iluropr·an J).X 

J '.JD. \\"orking 'phon'' on J5m. and \\", nl$ re~rl ... 
ll R. Coutinun1g 5kip ob ... rvntion and J>(t"'Htlly .'\'Ont.:.-. report 

irom mrions undor 1.000 ru1l • . H:l." thUIJ(t condition~ for tran~· 
atJantt Q. O's v t\' g{)(')(l r ·ccntt)'· ( 'r Ql{P. 

.-\11 c";\\ .. tatio11 \\'ould " ' Jc-ooh! u l'ful d<.•taal ·d report .nn !h ~u· . ~ 

tr. ni:ma l OI , 

Southern Notes. 
By 2:\BK. 

\ea111 h r t oii lv th icpc rt~ to hand (r1r. the Southe~ aroa. 
Re:tlJ\'. O.>.f.' , i l mak rn quit J.Il.v 116t h ,.mg any to wt1t.e up. 
~0". o.~t. ·~ 3 .. mer.n~ of th. T. &. ll .. it stands to rt:tS(ln i:OU 

11tt •nu nvito " rk. and ''<.: "·ant t<> kuow 'vbat you are do1ng 
0.~[.' . • ..,f't p!t~" rt rt. ,'\U J J l th t.>t11er aN'.~"" )" 'Yt ha.Ve got SOl11t• 

litt• iu I . . • 
li~i' h .. fini<:tl .1 ~! '. 1, ,. rr.t·c1\•er , \\ lnch , ... a gr. a\ uupro' en1~11l. 

''[r.i~"uuttrrstill Ql~P 1J nl • \\13\:~ II rt7. '"' !!i ligations. l'ft>t t (l 

QRO 0011. 

2HJ at pre-. r1t I .l9 c ~pc.•1 Jt111 ·nt~ of a gcucr:U n:ituro. Y.,lh a ' 'lf. \I\ 

to ~P-tlln~ .1 cnnc..i t nt anrl "')O(] si ll.'11 •• ft, .. r '''ht• h mor • ·rl!n.."'i~·e 
t t.5 \Vilt h 1nndc. 

RCJ ~ nd 2 P·•S of ' 'C:rs t w lunh dt hon h niorc than reguluti(•U , 
.uv \\~rcb printing, if '"li111ri11I Qf{~I l ·nntt . 

2 \J~l~ tt:built <l · \ · ~ to l<•'lftart7. Jro1n 11~u:tl"y "ir ult aiu1 fuad 
it ruuc h lx•ttc:r arul n llO\ ... H.,,. s l ft)r llCL '"' rk . 

6\\Q ha" onl · h.td tiu1 for Siehodul \\'llh (,\\ liC dur1n~ rnonlh 
:; «I ~rr p!:in f(I1r a 111 '""' receive a Qhttc•l' thr • J. t ,,.,,rd, 
1' r>\\~ • i\I .' ~, plc.;.1-.t t nd 111 l llll " report~ tv 1uu at on co. 

Seottish Area Notes. 
8v ii'"G. 

f 0 1"1 ff\• h:tl i(Jn• "" pr \ ' C•(lt J ltll" frOfll l 4 k111g fill ,lf (l\ par l 
111 .11 ~~1 n1att rs rf11t1ng 1) 1111 rand J. nuarv. an•I JUd 111~ by th1 

ar"11 v of r,1por , I hoult1 .. v Ua l rh, rr \\ n· no t .. 1 r ,,. r.it h r. 
111 th~ ~. m~ •• bo.11.'' I hr ~. hr \\t*\ 1 t\ rh" t (l'c hn1.1ry ''111 1 e .aJI 
r•< torcd to nnnn.il •'"''' 1t,·. 

No. 1 District ( H > :!\\ L). 
.!\\'14 .. - Notbtng of ex pt1011 l 1nt :r t tor 1xn . 
RNX.-P ~ging a\•:~,.· , bHt :•IS<.l n•:tlung f 1ul ·~• . . .. 
t,\fS.-Do1ng S-Otnc 1,olr ~ t111g l~ "nrk nn hoard .• ·· \ ech 
tl\\L,-First pi\fl or D t f'tnl ' f QR•· C)U .!!J rH •tr~ , \'I ld1ns.: 1-tll 

R!'• port fr n1 . .. l "h n 1npn1 I \ 711 ts. f~1tt •r p rt ' l DPC mhft{ 
,..nmplel ·• \\:t!hout.'• jaoo if\' \\Ill r t •,, \\ alh r flt '' 1n 
r...anJun~ t.1on \\'l( b hC'•r•7'1n tal .t<'rr I . 

No. 2 District (B • 1111.,. 
':! P ()I~\\' at <.KR inr1 , b 11 !111,S J<" .. 1l1ri11 of !!r\ t'. thr 

H •\v QR.it\ of "··hich ,.., "\frlnlpt"!h r~ lli •h lrt •l. \\"1Q.k. l In 
f(, rt -.un1,. tn janu.1ry 

fill. . ltll QI{\\ btl!;Ulf' '-

No. 3 Diitrict (1~, r~l,O). 
~ R.-li:<per.un noog "icJl fl:, 1nctr •phon . I< pc.irt , • ''"'" 

, nd f r bCl\\( 111 hut such n ha\c n r. 1\ :!<I are .. •nal 1, 
.i11s f11ctorv. input 1 1'10 \\'Ul Lo Z\11 5' r· Rl'(f, vnl~l· gt;ui 

I1~nk u1oduf. tion. 
flJ\0.-QRT in IJ ccn1b •r O\\' ITJg tn .tb"' JJC" r1 n 1n h~1111c. Du ,. 

r ' fitting g<:a.r. Ne.\" gt"J~(JTt)tor 9o:loc d . 
No. 4 District (l~y :!TF). 

~TF . .-Ql~\\' 1)ccc1nl>er. r'";~ncral ov 'rh~ul of gear cnnCt•1n 
J>l:Jtr;d. 
2Ill·Q. } 

S Ql{\\• Var ity. OR. 6Z • 

Northern Notes . 
I 1e.a \J 1111aJ;rr : ~. I~. \\'RJ .ny, IL 1·· c;<:ociat I. I' 1 . (:!LJr • 

JI, l~a:nkht"Jd IJr1v••, Nab\\ xi,, h1p1 , .. \"orks . 
• • 

CP,rsi-:t:ui: of lhc Cnu11Jie..s nf .-\ ' fJ.1/l1u111i>r.l'la11,1. f u111l.crl11t1d, 
II c:;fow,fluul, l>rtrh11ui . l'o1k'lhirt', l~dllt:rti:l:irt:, l .. i111 0/1•. \'nl/11 g· 
l:an1. IJtTM~. l Ju.. l1ire. "nd th& fsl~ of ~[,111 . 

I :i1n lttci lo 5<'C a f, ' ' n1Qr f'! r• port to haud Lbi u1• 11 I It, tJnt &llf 
u( I h • 9ttb art'~a._ :tr stiJJ b:u: fn~a1tl. l~+JIT\ mbcr, \f II fc•ll(J\\ .. , 
it i up to you tu let vth~rs ktt<.>\\' tl)c p. rt1<-uJ~r liul,! c)J \\fl& k ynu 
:\r douig so tha they rn~y a k y·otJ for oo-opcration. ~rh• nul\I \\ ;i, 
''OU can let others knO\" is bv n1eam of this colnmtt. • 

\'t>u have only tr• ~1·ncl a - tcard, and once 3 ntottth .tt 1h.1l, :-. 
you cannot say you .. haven•t tim:-./' 'fhe 1\ .1\t. bas jolly '-\ell ~ut 
to find ti1n · to collect th•'m all up, snrt thc·1u out aud re·-" r tl<" thr~••· 
~ ynn have got th• l~-..t • n<l ul th(' :-.tiak ! just put your b:u·k­
inl{1 th" joh thi-c next 111c)11th and ... ho'' ,·01•r ~ub-ar ~.a 1111u1,1g,,. , 

tlu t you ar1• 110L .quite as d ·id ash· think~ , . .,n tu -0 r 
UOl> rt • t\ • -. apolc •!ti .... (1 r hi:. r ·port ft>r lAf 1non th \\ bit•h ~, ,l 

turk Hl lht \. \t.' ~k· t ius tt·ad or i11 lht tilhig cabjn ·t- Snrr} 
O.;\f. 

Yorkstrito. 
(Jl••r)(lrt to :!I>R !Jy Lhc J ~th.} 

HVJ fc · 2B<JQl , .. ·rit to sn · he ha just got bis lull po11nit, a111l 
i l>u.-.,·. ri.gi;dub cear and "lin1iuating lnrp and key lick tron1 th 
t r.an .... nut lf!r. 

08'' ' rttJS J1i flr .. l I 4 J •Tl, fOr "h;1 h Ill. ll}' lb;Htk..... )'OU bavnu' t 
rc•ad th • in tru1 f inn.:- at lht• I• p iJf th• ll(lles.,. C>.i\l . 1-101 e tc ht·a1· 
front you nt·xi 1no11th. .\ r tif1 r i~ ltt:ing t t111 lrn ted. (About 
titn~ 0 .. 1. I !) 

2RPfl i-: d \'eloping a ·irru1t for tlual t r.:u1~1ni-.-.1on prior lQ appl\' 
ins (<.. r il f 1111 I ·r rui t. Lu('k l O '" u. 

Hl<~:!l\ , .... ~(1ing dn\ ... t ~ 111 lh• ·\\orlrl. h.J\'ing bu1ll :it1 8- lU rncl1t 
r "• av •r, .uul \\·ill I ,, 'lad to r pt rt nu ign:"IJ ... t11t thi;.. \\ ·'' t'-b:1tltl. 
{~ Nortl1un1berland Not' s O. ~I.) 

OllR pros to c.l vot• l.ht n· ·~t ;rnnnth to l ting ae1·i;ih. lor th• 
~3·tnctrt• ha11cl . ':lnll \\'"ttld "' lcou1c l"'eJx)rl:.. .Jfi n1r•lr "'·ih lJI.~ uS\.-::c: I 
a a stand·bv. 

ti<)O h iK.'\1 11 rC'lnuldiug lr:an~u1il l r-: f,'lr 4:- a11d !?:t m •tr.l' l>nnd • 
• ncl c~~rr11xl out " 111 · · "·atl t t \\'~th \ t •on 15 nt "tr _ bul has no l 
found !!:.il tllCU es !!• IOd fbi:; nlOnth. 5rhc out~~ \\lib .. l{J'\ t ,tnd GQl~ 
~oing lu·rc. 

'.,!f)f{ f<:c•I::. lh~I nulr. :-.; ll1 • d1 lllOTt• S.\\". '''rk th.:- J:.<litor \\'ill 
.:1 l hun lhc· ::,:'1u k . Extrl'tnc pr1: ... ua <•f bu~Jlll' ~ has })r ·vrntt'' 
r t"al Ii\ or k for 5-0fllt· t110 11 th . 

fhe foll<n,111 fail l to~~ rt :- n ' l~ Hlil<. lJXl., t>\ J< 1 O\~lJ 
:l'\ t;, OIG, 2X' • HT\'~ SUS, DRS10;. 5J<Z. 
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Nottingham, Derby and Lincoln. 
( lt port to li7'1 ~l hv th t2tb.) 

J I ':, ·-..ftr3nunin ~for hard. • ~athiug hk it 0.M. I fa .... ht It 
' 1 nntluog car ·1 •rl as a con :{tuc n . 

lil~.~10~ <1 •\ Olc<l rno t •.l'f hi 111t1 l(• \\C tlltt r l SCl'-.:illiun in 
c 11 iun ti '" \\ ith reception condition 11~in • <1 \ -:!. 

UJ~SJ 11 bn"' 11o tlu 11g tr• rc1JOrt CJC~1..11t lau in l~l\I. 
~ \ \(.~ ""' ufd uc g1.ld of t11r.: helJ> •ll nu oun \\ t h tjJ' nu tl1v 

"f.J .'f.C. ir() UI \\ aU 1 J h. Jn.t> Of' vlhftr (I fl.~" help ht r ? 
~.BI .. \ I itcd (~ I\ I ~ ucl \\ t111Ju nos g v.· l:lS ! 1~ t C\'lHg 00 nu t It 

on ~fun<iav cv niu ., ftcr 2!l.oo. i~t~as rt l ~- I:,. pcnu1 nts \\ ith 
'• rv lo\\' h 11f ,._av ~1 rlz nert 1ls h fi • 

6 t\ TI t 00tll t1111it1 • n1 •ht frill h.sts ., .. ·ith :?BT .-ud •• I{ n<l Lh 
r ult-. . ra• 11 111rng111t?. l.hc CL 1t i l J rioo ''nuld npJ>4 ur tn '1<' 
onoha Jt aft r 11u t. fl'h~at in ia ''tlth 1n r 11h nt<~i· It 
'" j, k clu1 iug hr Fcht , 0 :\t.) 

tj~IN h go111• ·~n lCJ rt ru11•\\, \' • l:l >rlZ, nd h '\ Cl' >1ur 0111•' 

(.1d UK t rliul 1 h r b '. C .. tn11ot ~ 4)<i. r I, 00 rnil nd \\ (1nt Lu 
kt11J\v ' ''hv. fies \\'._1tts .1i:; d 1L (J.1'1. !) I'\'i htl .st he<lulc~ .1rt 
l\ •pt r r \\ I 3thl)f iuJllJa fl I I fJb"\1 tr\ t ions. 

OL~I_tllthougb ora , 11nll_r><:'''<~r ''ould liko lil'd11l (turius ''c• k· 
cud \\'1th Bl<~ or trnu 11tllt1H h 1r11-;. 

(j \ ' (~x .:!Uf' \ )ha:. l">f n ra1 l t..c.> ~ ull p rmil a11d \\dl l~ 111."' 
on Lh aa.r by tl1 thn th • •.t,,•1nl r 1n pnnt. 

6U( i:·• :;till t tin~ 1~ nal,, .ind i .1 t pr u t Lr) 111" , b.11£ '' ,, ' 
\r.1. . 1-ft rti <•n Hi metr , !tru . pe.r1odic 'oupl d. F:n1d I I 
\VOtk t\1ffi~ult Inn r ng uw.r ·d. l{eporr ,,·oulr) ht .1p11rt~ 1.1 ten. 

liQ'J h., h ' u • n th~ n tr S<.•II1.• \\'e<'ks no ' ud J p a dntl' 
·h ~ult fnr 11\ '[\ utifJn t r \\ 1.nlli r iuilu n '"· 

Ohc hire nnd N. W ates. 
(R I tt 0 (rf\\ I\' tbc l.!tlt.l 

.:!.~t • h.1 u •lhiu to r pork huL i 01 cu Lr> "'or h ~uh on 
J!) n1 tr . (\\hat about U1' ( hri!:tiun -;tunt I htmrd, U.'I. ?l 

trl\' firl<f u Jack I G t t.:1011 to" rlt \\ th n Q.R.Jl. dHd h.1 q 

r I\"· on th• Con tine ntal for h k r ports. Fin I lh J ·HO to 
:...o·OO p~rtl"ld bad just no,v . 

.Ju .. t ~ nd n f~\V J'){) tcart.J i 01 11d tCJ \'"Our h:1111 61 \\ .1nd put 0111c: 
!)iugc.•r iul thc1n. 2S nl lh oulv h" luun iu 'gur nr '•l 

Northumberland. Durham, Cumberl nd and Wm f'norland, 
( r~ •port~ to :t \I Z lly lh 12 h.) 

f , \\jll l"' u ... 111 •tr• -us.ins 10 \\,1l '"' of • btnti aU \ I<\ F\ •• 1 

\\ frl\ 11 t • 111 <~>n1 11n,~tion '~iLb ()1·. 
tiQT1::.hu,,·,,ith~ ttV f r'(l\\• rk\\i11to1.1 . Jr <.U\ aul ih t•tt :.r. 

' rr r It l'lf(, t; (Sit ffi1·l,l) ''ho '\Ill hclr 
'· •\\ ' nu 11 rtJy ·or th• t1)ars •• u \'l"lur h~~ ri ( z. 11 • I l '-CJH1• 

It 1 "'rl~ llQ\\ Il l rnrn '.;l HI• IHh, pJ !a . 

Lancashire. 
(•\ I rt tJJ ;,X \ l y tJ1 l:.!·Ji) 

:tj\~ v·d I u .. shire froan di~' tr by - nd1n h1 rf'JK.>tt dlrc t 
ICJ the \ I f 11 h n:-. tllttrc l , rr•btult . nd I u lng no w.1t \\ tlh .1 
l .P l .G. i;1r1;u1t and Z pp. r 1.J, \\ht® hf" fin.ds i.:h • i11 t e\ r.'' 
I· f riroe111.:> :sr lx'nag oontinu~ Qn 1 ha anrial durull; the t1\0n 111. 
St·ud the u1 ti~e to tht l~~'il•ll i.:-it •• nud he \\Jll 1 rut ul 

5X \ ' IS till 02 th. <Ur, l11.•1u: full} QC 11p11 I \\"Ith uuitd11t ,. 5ba k 
' >r bhnBdi. \ppareuU • tu g •u r. tor ha~ urcd • 5prftd\' xii 
r. c lum tc. Lh,• Cllll•'T l'C~iC.tll r Tb r !ll ·nl ~turtC< l h. -.h IC 

MV(' rn.r1is and bl<;i.~ dov.•n n ... itu nt.t •~. I IC.1~ lO "'' () }\. f•u 
.\J{l<L t t,.. in ttcl>rtUlT) 

N ~"\ ;.~ '\ , ,.;.11\•• ~ u1 1..- P' I vi' t11• f 'r n ·~t 1u ulh 
Isle of fll nn. 

(f' 1x11 ~ to !lX~ i•'I tbt l:!tb. 
ti~l I ru~l11 1nu~ thr l rcr1 h WIS 1n llllh 11d 1 '"Pf 1"111 • ntrn ·11 1 

·l• r.1.d 'ouph11~5 \ uld t , hla~t u1r rP[ H"l r '"I J' 11' iu Ju 
. On th ' f l• ngl.tllrl. , nti \\UHJd 1ik• 'l r 1 .lU ' h dul1 

German Notes. 
Br. l!K4 l ... 

IJorJHS hi p rn nth. rto1 clitio1 ... ~rut"<i t h 11 o11Y' r t\~1trnh11 
tll (;t!mlnD for · UrOp Ul :1ud r> X. \ 1;, rk t'>n fb 40 lTI l.ro band, 
l\'lulst on !~2 m Lres v. l! nott 'd muu 11 dud " n1 'bu. 

C nc .rning tlu'\ \\ .1sh111 •ton t• o \lll 1l , "«J 1ror Lhnl tl1 truffi 
u ;()()O·i. 00. l' · \\rill 1 r lh ~ d1ffi dt ~uili \\ • hould pl'OJ)( 

1c1r Europ .u1 11igl1t•\\"(lrk th u • t h 7.> t i..::· .111,.lr• bu1 • \\'ltich 
1 11 •\\ n arJ''. banclon l: but ll n1t"l1-c \\'e 'eutunn, r { n1n1,•n,1 
tJuriop da:r.k f r f>X \\nr:k ( nly, \'th1J t dunng clnvlll!ht "4 •:JUld J<, p 
.,ur l!.wop<- 111 \\ t>rk on t b prr ·, .. :~oo "C · • 

131 ... ·r} tht l\\O b a 11d , gr<ia t t' t> 0 1 t • f t • JI ... su,; lo 
Ill ttg.il l' condit:1rnt on .. :.0.". nd 5:p{~nll,· cu1 our lt nu tr1 band. 

It 11ugh:1 b f int r; -.t to k11 11.\ h l inn<' ~lu11i h " h.int-. '' . t • 
h•gin11in., lo t.rr pi lHr: h11~'1i\pli\• on llntt \\.t\\, u ... int lit< 
l if r • •• _nn \ t m. Th ·y ho th l l ha\ ,\·tJJ 1 ablt h.1 trnr1 rrut 
lh ir Q~I . c :in:l direct to • n ' lH\111 '''h• 1 iri :'\ J it.ion to r. • i,, 
th•' iT ig ''~! th. Dieckrua11n pi1 l r • F' x . \ ny11t1f! int I rl i11 
U1e matter i T<' ~ u~tcd to '\"nte w l 1~ IC \ff din l , r '-IR ' =:il .. 
-ectioa, J).F .1 •. :\. (Berlin). 

.. 01 · 1 lamhurg n1nat urs are bu • gr:1ndi11g h tr qudrU. 'r t~ll 
nncl are ha\•Jug quite good u . gt•11<!rall' : th 111 t1 nst f(1r 
< .C. ,~·•·rk t ui r ling her \:cry cl ·•. n ~\101n r betug i \Bl 
and L\~. 

\\'e \\1ic:h th th J,,ondou h u11, Uc duriu.., th(iir •· .. kip 
tf' l"-.'~ \r JU• aln-nys \'• r:y pl tu CO·O~lh! \1 ith all i\l •s 
~broad in arrnuging ~chcdules fc•r expcrimen~I or scicntlfic ~·ork. 

h1 

r' nu. 

Danish Notes. 

• x,ctnu,10 tio11 .... 
1:111 J u1 \. '' h ·n he• hop • tu 

• h t l : lll f( '. Ir ) J 1 ISl ng 
ith i UiJJUl. fl Ut]f>k:!0\\4t l l5. 

mut , but J1ud ... HartJ ~ 
t 7 \\, tts .• utd th· l L 

h. \\Orkt~I 
~ hghl. 111• 

French Notes. 
J>\ "') 

r.t"uut\: J tl \\ ' \U( OUI l"r1C -..h 
frac 11 l~Wp at d \ '-.h f lltc R.J .. .1 • Jor th 
th;.r bnn • 1 \"nt: r J nt · of IJX nnd PI~ 

CJf th p t 1n nth, t\\ o 1111ptJrtant m:irt ·r~ 

11d \\ htt \l~"" ' ·rv I•>\\ 
~.vvn nd 7 kn J~cl unn 

Belgian Notes. 
Bv FT. 

l ur nP111~· 1 I of t month \\ ire pl1 il:i' I 
l , llOl the foll6w1u • 

IC~ has b n iu touch ' llh. 11 b E ~f'luin t. tion, fc a, \ .EF. 
:ll Ji: :r 111 .. rk"' ti1nt tter uns t b a 1nabl to r.'llSc any European, 

rnC"C he 1 r Hl lh •• • ~ 
4ZZ till .na:k . 1u:'' f) • • \~1th 111 11 in lhe \"atcrs o! Cou~o (r }, 

.. k-.\ OBD 1n 1:-alkl~ nd l :-.lan . a ~r\" Ul I~u n~ .:\ir< (r9) . lfc 
a that thfl mor h1 th . nth th rnor Q .-\. Till 1H')\\' izz 

h \\'(1rkr.d 5 J r10untr1 !S, and hn been h rtl rft ln an J>cCL 'l 
Cfilil1 nun 1 

4 RC of ~ntu fJ,l, b a c gular · ul r.\ itlt .Al~ X, v:hi<·h 1 

u1)\V uc:ir th ""OU h l'•>l". 
\ Ch. CJ 0 uu tH\.\X \\'llli a r •port of rr. 

Indian Notes. 
(B · 12KX.) 

t .i s 1 R.A •~ 11dh1r11 ;:-, d ur1ng No\• n\ I r..r • bO\\ cd < !o!Tca l 
iu1pr>' nu.nl .• ·h I $rl111 ·n.., f tile 111onth1 but f ll :l\tt11y l (l\\', rd. 
th .. •"110 Q I{"\ 'id H v r \ bad and QR~I Oli the :l!f ·4.!i m lT• 
h ind I lt IT ll ndil!Of! 0 1 Q~O \\•ith 11u t1Jp1, 111 s(•Ot inl b(l\ e 
h •n '' t) poor illcl .~. aud d · 11\lt l"'OJnJ).1 at ~II i, vo.urablv \\'Ith 
th • 0 1 l~t )' ·ar J uro an nal ar fu. c: • ud1bl on tho 
, ;:!-~4 111 ·trc l•and at h 111 l:! 30 G.:\I:r., aud rt.:1nain g 1d uutiJ 

hoot I · .00 •. ~1.T. After thi· t1n1c 1r.ay ~i n l a r · ht!ard~ but 
tht: \\ ve lS g nerally spcriking d d. Signat on the ~~·~O band 
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11d I· • hut lJtcll 
1 f't II \ I .rk I 

\U( n. f r \~b11 b ht 
I· J~ 11>: Q '< 

Correspondence. 
Instructions to Correspondents. 

IJ · e arc nlu ays glt1d lo hear ft o•n 'ne11:be' ~. Cor,·es· 
ponde1:r:B f)ttbli /,ed i1i these t;0/1,•1:11 should br. wt itte'' 
cle1,rl;1 01i u>1e ~ide oj t/18 pap1;r a :(] ,,1,11 k t ·' i-:01 
Prihl1cation t' 

1 II cor,,e:,po1ide11ce shor1ld be addfessed to the 
Ed1to1·. ·1·. · J=-. B t .. LETJN. who r.eserve..s tht; > iglit lo 
ref,·a11z f>'O'l11 p11blish111g an ; 1nate' 1 l "htcli t~ Jacking 
i11 f!t ,1era/ i1iterest or for other 1·en crns. orre po11tle11ce 
fnr p11bl2Ct4t1o>i 1 tll u Jt be at.k>1orl l.cdc:sd. 

CorrtJspo11dence t>111st bt kept ~·easo>zabl)1 briej. 

1 UI I 1111 ll. 
u >, klieltl, 0 

011 
JU• 

t1r fDl .Ul\ 

2 , -hoot-up 11111, • \\ .~ 
I· nr on' on \tr ~I ur1 · lu1d h ta n -.: r\• 3 •ta\ ~ rt 

in th \Ork of th t• .. :,.• •• l~. { r 11 tJ\ \t rs nnd 1:- nLI· to p :11 
,,.i th uu tb l i • to b tu t of Lbc lU:?:• ··Bi ." J h u t in,·nt"' 
'"'hir.h he no\\ 1na 1 ti~ \\ h. l th1 '' ril r h.trl u1 111i1td \'• ht·u 

• 25 

11<' \\TOt th • rt1cl undl'.r da u 1011 nltho~h for lbt 1 urpo >( 
1 r 'at\ th dt t. ti \\fi Qtnttr<d, • nd unfortuuat Iv it nt•·, .. ·hnt 
"' 1100 lb .. pun )1 •· o tlu partj ulnr 1 ragrapb. Our ll1 n 
du to ~r r. bdd for ha kindn u1 lJr.1n 1n th ion .. rd.] 

Il1 t • I • 

n1• nt '" ti1nL 
:.!O rn lr • 

' or t be intr 
n \"\\. . \\ h t d 

J>U l, Utl 

u d, ,1 •rll Lb· •• qu h 
U.11~ BRs' thank • 1 out 11 

n; 
Pt L' I Q~ (.BR~ -12) 

----' 

Illar o l 
tlu tn1eh 
b l tx: !11 

){. B 11LL1 I!'. 
Ill rt lb >1 'hl 

n • u1to lb gnng tv (_; I .1r 

(tlQI ~). 

R. l~. l.L ;'I I~. 
tlu n1i:-d1uu ' of \•vur 
\'. rk d 1 ' • tun r 

i tunung 

uu t h 
C 011 ~J II· 

col11111n , 
P.tt l I • ' )IJ 

l h IL t ._.s< 1 r ultoo lr~.nn l c l ill 15i' e11 fro111 tn_y t:i11cu1 
\\ bilc t l th • • ul n '" 11. I . 11ppl •. ·1111 ''. :J;JO \ oJt... t :!5 
ruill l{. . , ·1,-in nn 1n1>ut of \\ t ts. I his 111 to b<' 
'D-"l!.Jrd for 0 \\ ll:1 th N 7th d1 tr1 t, nd J \VOuld be pl•. scd 

tc• b . r f ro1n .ltl}'(•ll• h. 'in ' Ol)n it -.~ ill1 1 ianil~ r input. 
iS' l)l 1• G!1?.1L t)\ ilr i.-1 r 1nnu1, \'OU ( llhfulJy, 

1:. f. 111.f! (5!\tr..,. 

'/ o lue J·drto1 oj . · I<. l~VLL.I T:J •• 
t u ::SIR, I hav • tht 1uomn1 • r ci\ oo a rd fro1n 0 !.RX 

l { tll. l hr tr. n nu 01 2'2.:i 111 tr ' ' yd y l 12.0 (,. i\1 1'., 
• nd c1i:tl for Q l~ I(, t i• d I that 1bt tntio11 • r r 1 ut. rl\· 
uu ~;a 1nr·tn b 11d, U'I •• \ go, •11 1u111, -I Jj, hn\ . fihg, ~h nd 
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:!r . I hC< i_l l,t\ uf :.!RX t l L (. Sf li thH, "'~. ( 11'•1 • . lrtoi·t. 
I ocktl11lt, N ~ \\.. \u t rnli-

\ ''rY h~ l 7·~ \ 'ou1 '-Ill l'r• 1\'. 
' . t • • r 1 1.i. ', R { 13 R. ?3 L } • 

I l the l · lit-01 <JJ 1. ~ R. l~l 1.t.t!TI~. 
. I>~ R Qr\1,-Ju .. l , hn I t a~- r hnd art! fr-0111 ( >.~51<J. \~ll<> 

\\'I h :> tU to nwk . Hl Q I{\ krH \'.'ll to lli· T-.G •:1r•g. 11 ~ i:-. \bJfl 
trarllr.y ''1th :;ut) .,;olL" l> .. on a l·:x210 ttJbe. Iii QRJ\ i · 

I>. !\t~ H nCA1Ck. J• q., 14 , f{uh, , ,. f, rr: u.:: ·, f'\'.al'f1ria, South 
1\tt~tralia. 

He. tnte~ that thi. j hi!; hrst. E<, r p.:1rt, ~\\', . nd \~ant ou•· 
n1or •. \ \ ' i3' to \'OU .ill \'uur:~ trul ·, 

ffAHl. :> I . H R\\'O<lO p :t;2 \ \' ~'\" 

THRr:s~TOI l) 11 J\\' 1... 
I() tlu: Edi/or of r. . R . l~ UI t.Krt:-:. 

,I) :\R SJR, 1-la-.in un~u ct. sfutl\• tri filt£•r. aucl Fl.l:. [ ln,)kt-s 
in vc.ry o uc ~i"'able I ttio11 10 cur<' thl" l2ld h0-\\·l i11 ;,l :::.tr.tight 
O V~2 hort•\\'ttv re ·i\·"r. I ullitnat•.,lr ci ·t• d a omplet • ·ur,. 
l>>· u~ing a lel tor .1 G~-or t\1 O I ... F. val\' \ \\ 11ich \\ ill o ~iH:it · 
aud 'l\'t:: rnooth r ca tion fTect \\ ith .1 \'1)lt"R • on tlu• pint •lf 
only 16 volts. 

(>f t:our5'!, it 1 'veil knO\\ n th t ll .r ·due.lion f I,Jnte ''olta • on 
th ti~ ll;ctor t •ndi' to r ctu..: • tlli~ ttr ullle,, hut J h.lc uot persouall\ 
cvuae iCrtl$' anulh r v tlvt .. \\ht h .,,ould 1 •rrnll of !hf' volt:1{; bean• 
s ul 1cic.11tly reduced to K "t rid tJf it all 1g •llu·r. 

I think it i pr ·tl · c.h.:< r th. L. u1 on1e ca •• t .tll t•\ •n l , tbc 
hrn .. 1 is not dut: to H . F. leak 'lg· iut • th L.F. i(lc. hut that it •~ 
u1 sonic \t,;, y oooncct Ml \vi th a grid ho'' l i11 the dct1~tor. r..>1 ta111I • 
111 m)• u \\'n cu ~ no arran •etttt nt d "'~nt~ to top u h lcrrtk:tg • ~ b <1 
tli Ught~t cif · t beyond -.bQhtly. i t• ring th ·• pit h ·• vf the hoy, 1. 
ilowcvcr, , .. halt•\ er tht· cau ... ·, th · 01· "\dl\.'e ha!'.' CJ0111pl · l l · 
1u tit ud lht tip rna r IA u fnl 10 o thet .:i. \"i:mr~ u1 •r ·lv. 

r-1. J.C. If ·s1 ... (C,\\' 111~) . ----
7"t> tll~ JW.itur of ·r . .:· R. ti · 1..•.1~ 1. '. 

ut,-\\"ould i>U ws rt i11 t.ht .lhJt,L' tlN a sbnrt uot~ tr1 tht: 
11 ltrl<l l that lr F l > rlov , Of NI~ 1\E, i~ d irou of ~·t·po:r t s • rurn 
llrili.sh talion . 8 111• h·t " 1 iul \\:ilh : l12Jl\ Li l O:!.(KJ vn 

dady ~ NI:!.\(~ nt 04.00 dally on J;J n,~ ·trc.s: ,,1~ v.llh 
c .~x '\" n 4!i u · tr •\ erv tu1dav a t Ol .:JU- all tuu• c , .~1.·r. 
1 le nl II l._ 1 ;i.OO (,,1\t·r. d ul\' OH JU rnto.trt .. Hi t.t,.uplt•t • 
t >R.\ l.ti: I•. J)~, rlt1\ 1., u rr• 111 11 l losp1tal T~a~, SL .\rtthorivr 
Ne\tt found I ind. 

tany th mk~ 111 .al'tv.n1• ~ a111l a i•r• pt r1 u'\ :\1 '' \ '1•ar ftlr th• 
ll• 11.1 '"'" - 'i'r ur , cu., 

H. (. Ll'I IJ .. I \\ \)01). 

I Q llre l~<l1lr>1 o} J'. I'{. l!UL.t.f:l J:-i . 
1)1 Al SlR, ln c urs.• f (J rrt: q ~nd u 1S v.itb niy (r11 nd f~ l Il·t>, 

b a k::-. " \\'hy <lo <~ !ilati n· not Q~J ? " I h tu allv .1~kt'.f) huu 
h eh11 1t l lt: 1 uurl lH r~i ly tl.J .. uv· he ut111ruu:tl n1tJ tbut in1 • 
~ptt.:mber l36t and up to N"'' t:nah .. J :!O, 1H27, b~ l.tud bc1.:n ~so 
lbt! undernou:rl tallOu ( lnu • 1 tbt!ru ~l· \ ral tunt: ) aud up t , 
u~ •naber l5 h <l not h:t i rd irorn ~tn ol lberu. 

'ov.• a!) tb•!3 nt .. l}' b du . l ,I vvcrsighl 011 rhl'° p 1rt ur S(~ll&l' uf th I 

f··llo\\ . I ::..ugg l th:\( th y l ik tb opporlunll ' t CJ put tlJ • ru.1t t• ·r 
r111ht. I I n'•on ~ l~ in , fouln s to th d, l4t uf Qs<J, I .. hnll he 
1 lea · l to nppl \' 1t. 

rh • , , r ~'{T •}'' ' ,,, 1· ' J i; ; \ L" r.sz ( !:lit lJI I • (I :. ~ ' :. , :....'IC t _, , " I ::.. ~ ~ . :_ (J, - ,, n, o,J. •1 

fi l,Q. !lUQ, '.l. t '• f1A\', ; 1{ , ti ' I), U\' I\, (a'\ Q, 11R\\. •'\\I~. Ol<~l, 
Hf\,U""L,tl\ 6B\',6lll,.Ol>\ ,uF~1 . 

rti . >R \ of I• l 1 I l • I•. s. ( l11 111 I' l Inn• 1\ lO , \ i ('"111. •• 
~u ,, 1 rel v \ours. 

J 011 • \ \ \ I I u. ( . ( :; \ ( I). 

Calls Heard. 
u11day, ]iitlU tr ll, l~ to 2 p rn, -10-!.tl mi•tn~. ,fj, , h •llon 

( l-< U), tih.1 (R .4 )~ Cu~ li11lt1.:nha1u l< •. ,l. tHt C '' t I~. :; . tix \' 
( .authr.Ldg,· (k 5). :!a · 1 u1klnu ( l' . -1)1 :.!~f 1 .. , nd11n (R. I ~. tiu1. l •k•· 
{l<.5). !.!rg t?J t f{ ,:i) , GU l_ottd•Jll ( h:.5 ), .itlc· lil c•lct ool ( l< 7J, :?l ') 
(R .l~ . 6ma \~lliog fiu-.· ( R =--. fh\ k ·~ :'1\ 1 ;:, ( I{.;~) . t\ki,; l .nruh II rR. I J, 
.•1111 Co\ 't·11tt\' ( li .!i), fjxt (:') 1 l< :! , dfr li1 r1ui r1gh. 1n fl(. I • :.y~ L•Judon 
( I< . I), tlvj tlull ( t{ . .t ), lib11 \\, (...,hpool (l{ .. J), al~o •·UO\\ '!<.

1 
llull~uul. 

J h :Jl.llcl lit U1U..:h pl n I lO. I ".u1 lfl11v•pr tt(h nt hsu:11u1g l.1\if)11 
J1 r lT:lJi ,..Urllllllg C,:11 1 ~lHH.la lllOt'UHl ·~ l{ •i\•er, 0 \ - 1 l<t•i11 1r l1..-
I<. J. CUktt\•, 3:!, l. i-tl • •a.tt:1 .ru1U1 111. •. 

1H h1··1rd at Nl.ili\, { ttl'\H1.1 !\[. h.sc.Lr~u. H, Pnrk l: lrl.le , 
\Vhit • Pl:'\in , ~"\'.' Ynrk, ·.~.\.-.No\ 1n11 l'»flr: I~< .. - t>rru. (Ohc,-), 
(}1 ", (Orb) :! y , (:!du) 1! B tr.h. L:. f:-{ia11\, 1 be. l 1s B K­
( I p), lab'. l '.. \ '.-Sp••. J.l- lf 1. f·,i;~~ha), ( •or). J u· 
b •r: J ~ •-(t.dn), (tl j :1. f,;ud): (5·.~} . Hdtt. ~{Orb), 5by. l t F- ba). 
( p), ( hlr). ( \ vd), "-\\, , .... ,x, hn. 1!. f• . lil, fl>, • b,\ \'-
hl. 1~C-lu7.. J• R -lta r. 1. H - H c. N J3- l k1!}. l· l- lx"·, 
(lr\')• tai. EK al,g, &'.\'. ~. LI' Id•. {l b J, lbx. ~I~ lih, 
la\ , :.!.1g, :!ilJ, :!au, :!,1,1), ~Hf, II.tr. Nt,J- tJl. I Lo! I k, ( hlj). 
Nl\1 .a. 1:~1 psn. 0.\ -1b•, !j\\ flt, :!'J. <JZ ~l.Jp. tall' 
i11 brackt'll 'vork(!!i. 1 Li•• toll '''in • • n \ ,. 11tt Q!:» t. c ' ' "l : l · (~ 
0\\11. I t, -4aap. 1;o 1;-o- LH , \11r. ~ It :!.1 .- h•11\l 1 !\ l{.1<.L. 
'l . . l< . 

EXCHANGE 81 MART. 
Rates ~ d. per '~ord. m lnlmuan cborge 1 . 6d. 

FOR 1\.LJ£.-. ll1ltarcl (1-:i()f3, u~ ·•l <>nc ltour a t 
10 '"att ·, 3fl • : \\"e.'-'t t>11 0-5 1nillia111n\cit'r 

witl1 shunt to 100 111,a. and JJC>rtablc ba c, ~iO .. : 
Z<~11itl1 10.0fJO a n(l :10,() 0 ol1n1 tran mitting rri(l 
le, k , t .. ach l 2s. : :-t: ·r'Ji11g calibrated lab. t~' J) • 
f'011den ~r.. .00(>5 tll<-tx ., 1 ~::.. : "rcles ·11 .5: I tr£111:­

forn1~.r, 5 . ; . ulh\ :11\ ~ ~111 1 -a 1,er1odic 11.I·. tra11s­
fo1 J11er, 200-30,0tJO nlelT · , 15 . ; l3ur11clcpt rl. \ \ . \ . 
0- 1.5, 6s. ; Rt1r11d "Pt coil No~. 5no. J 5C,, loo_ 75. 
54, 4s. each; rlair l3rantl ~ 1 p l1011cs, l ~s.; .i.\tnpli()ll 
l)ragonfi}r I .... (n 'r). i2 ~.; " \\"irel s \\orlcls ·· 
and otl1cr jot1rnals frotn allotit J92{J, large c1uarltit,·. 
f{<·aSt)na blt- (>fl~r fnT' a nv o t th c-tbo,rr \Y ill 11 • 
Lon .. iclere<l. 

W AN'J'ED.-B.rr . ~J. f>ortal)I · l ... 0 11g \\"av · IJ . l•'. 
l~ecciver a.· 111a11uf,tcture 1 <:tboul 192 l ; 

case must be in gooci 11dit1011: ar>1>r<)\0 al rcc111irc<I . 
-(;6Jjl~1 0\1crdtLlc, Tlkle). '\-orl s . 

5 0-60 \\ .. \.T"l" OX\ I~RTEJ< ,,~a11t d cl1L·u11-
1n1111t 100 'ol D. . : output 6(10 <Jr 

500 \•ol l).C. at JOO 111.a.; state i11~>11t cucr ·nt, 
co11di ti on ancl price ; no " 1101>per ·~ 1n(1cl1i nes, 
1ilcase !-L1\· 1~sF.\~ (61- 1) L5~ l<ue 1·c rl~a1t~1 I): LL, 

13. I'., F rn11ce. 

FOR :.\T .I~.-1 ... *I . 
220 \ 't.>I L-;, ;i() '\ 

". T\' Ii ttl • tl~l'< I . I \l 
r 

1\\~ ·nut:. I ~ •lfa ~ t . 

l'l~t\N. I10 [<i\I £:1< 3 3, 
le . 10 . . : I,. ... ·.:. \ ~ll\<•, 
. ?\I Rl • 1o C;l<l't<JlllJ111\' 

TA 1'AJ. .. U~1 Ul< t<tl. l1c ·t I r •• C. recti11er$. :\l,1k 
Ul> yc1ur c\\"fl in(:XJ> 11 t \ c h:.ir "c ·r~ . l luc 

Prints fo1· IJ.'J' .. in l J ... r.-Black\\'eJl's i\rfeta1111rgical 
\Vorks . Liverpool. 

D l)'\'l' tr1r 1l'l~<o1r lo tilC. 

I . A'I'.1£~ l 'S obtained . Tr de ... 1 rk a11<l IJ~. igt1s 
r~gi'>tcred, Britist1 and ·ot .. !gn - • hE and 

Co .. Patent anti 'lratle fark ent (11 . 1". P . 
GEE, Ien1bcr l{.S.G.B., . 1 1.1.l!..), 51 -52, l1~ncery 
Lane. London~ W .C.:!. ·1cle111011e: 1-l<>l b )11 \ 1525. 

END US your dud ' "alves ; vle 11uarantee to 
return tlle111 'vith their original characteristics 

at d11111c•x1n1al ·ly 1l,Llf tl1 price of ue\v \Tatves.­
\\i.r1le for full Prlce List to NoRTH LoNUON Al \ ' li 
C...o •• 14TD., 22!, Caze110\·~ l{oad, London, l. .16. 

Oli'J,l~l~~ \\'. lllt\.l I Jr - I r, 111 JJcj\.\'c1 \ 1• '' ·, 

J.b ... :i, 5 -1) '. · 1 !°'}t•t 1 lug-111 If .J•". ~r1an:\fC11 u)t•r ... 
ofc 1ie11rtt"'I; 2 IJi111i < tJ1l~ nn<l 1~~ :s .. ~.-i\ 1 . J. 

\\TJ(1(71lT ( 1~.l~.:.111 ) . ·· (.(1\1 .. n ')',u \ · , lll·\• l~oa,I, 

E:c1'"'1l ltrn1 ,,.. Totts. 

1f Ul{'f I~ ... \ t 5tJ ,, . t 11.Jl. ~lot c•r .. ·,")1111Jiex ''>t•plt.·cl 
J t(> 2.SO<t . J 5f) m/ a. c t<Jttl~l · cc1111n1 u ta tcir t:o nc.· 

rato1 m<lunt(·c.l o il <,;a-.,t iron l)e<l1)l~1 tt· ,,,.it 11 tie ltl 
r ·gulat<,r, c-t)u11Jing al o arrtll\ ,,_cd to t kc 11 .. lt <lri'\: c, 
i11 \\' ltictl as· 111acl1i11c c(1n lJ" flrivc11 l>)' f)tl • ic.l · 
~t)UJ'<.: , 11si11g 50 ' ' · u1otor a:, l~."J'. 11 1111t·r:at,>r tloa t ing 
, , .c 1· a "Cta111t1lal u . 1 n goocl '<>nclitic>11. \Vha t 
t>ff ·1\ ? 1 lirc · larlit ni1)h o11e 1 lt:•al Su1,cr 0111c 
·r·1~1n"'fot·1n r a · nc.·\\', 25s.-l l .. ·. N1cHoL1.s. 
~l~l;2('l")" •· 'rhe \\ ltin , ·· l l) .. ktic·l<l. "'-•1rtliu111lJ ·r-
la1uJ. • 
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F 01· providing large distortionless L.F. Amplifi­
cation witl1 moderate H .T. voltage. 

The following types can be supplied from stock. 

Audio Stage, type AF5c, PRICE 32/6 
Output Stage, type OP3c, PRICE 23/6 

(Ratio 1/ l ) 

Audio Stage, type AF4c, PRICE 19/-
0utput Stage, type OP6c, PRICE 18 -

~Ratio 1/ 1) 

Write for leaflet W a412 showing <liagram of co11nections. 

OUTPUT TRANSFORMERS AND CHOKES 
For LOUD SPEAKER 

FILTER CIRCUITS 

OUTPUT TRANSFORMERS: 
T~ Ile OP I ............ Price 21 / -

(Ratio 1 1) 

'f ype OPZ ............. Price 21 / -
(Re:ttio 25/ I 

CHOKES: 
·1· '1>e B I . . . . . . . . . . . . . . Price 21 / -

etc., etc. 

WRITE FOR COMPLETE RADIO LISTS. 

FERRANTI LTD., Hollinwood, LANCASHIRE . 
• 

Il I" I" ET I N ADV j 4~ R TI S E RS AR E Y 0 UR HE L P E R S . 



• 
V1. THE T. & It. B I .. LET IN. 

T HE difference Mullard P. 1. 
Radio \'alves make to \Vireless 

reception and the popularity the .. 
have achie\'ed is amazing. 

You \\rill use Mullard P .M. Radio 
· al\1es eventually so \vhy not nov.' ? 

Your nearest radio dealer stocks a 
complete range of them, eacl1 \\'ith 
the same tough, lasting, \\fonderfuJ 
Mullard M.P. J:i'ilament. 

Mullard P .M. Radio Val\'es are 
British made and carr)' the Mullard 
label of assurance. 

When bizying radio buy Mu/lard 

• HE· MASTER· VAL 
~ --- -~- -

- ~- -::...- - - - -:; . -- ,___-::::::-- --- .. 

lt,1Jr111ord JJ'irties.r J'erv1re Co., Ltd., \111/lar /Jo11se, Dt11111ork SJrcll, L<J1ulo11, lfl'.C.2. 
- ~---=~==~-

I~ bruar\', 1 2s. ... 

Pl•iut rl £0 1' Ill'~ l ~r. H:\OJr ;-; •'Tl~\: CJV t:R1 \1' JJH1'JA1 .. '. 53. \ I t 1ri~ ' t11 1, 11..'\llUOll -..,\\'.l, Lt) L.c)Xl.f. llltO 11El~' I 1 tJ., 
SU, ..... n1th\\'a1·k Js1·c1 ,,. I?-onrt. 1 )utl u ...... l· .. I. 


