
? 

Blueprint !ie<:tion Every Month 



'n .. "h"" •• blo ' _du.'.n •••. 
'tN; '-:';:;'~T tr.:::,:::;: 'i:~:: • h.n, ... " ."" ........ " .OIl 

Who 
Was Right? 

T_ said they were wrong- thousand. u"" them with a degree of oatis · 
faction not obtained with any other kind of audio amplifying cltvice. 

That is the Story of S·M 220 audio transformers. F ive months ago when 
220'. were about to be offered to the public, samples were sent to aU important 
laboratories and ""'lI:azine editon. Enthusiastically favorable comment 
came from all but two. Two editors COndemntd them because they were 
not "perfect" in30far as the construction and design of t ra""formers alone 
is considered. But there lay ~ne very o:>rncrstone upon which the S·M 220'. 
and 221'. were devc1o:"'<l--they were not intended to be '~rfect" alone. 
T he dominant thought at the outset was not to bu ild a "perfect" transformu 
but rather one whose characteristics, tOgethcr with aU thc other clementi 
that had to be considered, would render p<!rfect ton .... E xi$tina; spcakeB 
had to be con.ider..o, thc short comings of broadcasting had to be com· 
pcns.ated for and consequently thc 220 is not a "perfect" transformer when 
used alOl'l(:, but a unit which when used with ordinary loud .peake", for every 
day broadcast reception, produc ... , for the whole, almost perfect reproduction. 

Who waS right? 
Now after five months, thou$ands of transformers have been $Old. E ach 

was bought with an unheard of guarantce-that it would give better repro· 
duction than any othcr type of equipment. And only two have been returned 
for rcfund! Arc we to bdieve the two who oaid the transformers haw: to be 
"perfect:" or the unqualified endoncment of all but two of the thouunds 
of u.."..? 

Two against thous.an<:b-who was right? 
You, too, can buy S·M 120 audio and 121 output transf""",,rs with the 

same "better than anythina; else you'w: evcr heard" lI'uarantec. The price 
i. but $6.00 each. 

Do you know the secret of quality reproduction? 
Hav. you yo~, COPT of " Tb. 8«"" of Q~aH'y"1 1 ... 11. you .im ply ho,,", '0 ." ,h. 

m,,", out o f you, audio a,"pli~.r-bow to lot ,eal <luOli'Y. " .. pi";", jult ,,·by. "pe,' 
fee'" .mpllll« i. of co valu .......... hy "Imper£«t" . peah .. . " a ... mitting .. atlo,,", .nd 
~ompm •• tinl au<lio trO",'otmcrl, '1'.11 p..-f«tlon fo, you. 

It', I,w ",.k Y01}' d .. l . , lor .. copy. 

SILVER-MARSHALL, Inc. 
s.so West J ackson Blvd. 
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Cha t s With 
the Editor 

The Aiaga3jne of the HOllr S CANNING the page!l of this 
EoubUtbrd "'ar.h, 1')1 • iuue our r eader:!! will find a 

--~,...------,----,,------=-,----i wealth of eOlUltruetion ma-
l'oIw .... ' JuwGr,.IU7 NM .. Iu. I terial-from the simplest to the 
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most complex receiver. One fea. 
lure this month deserves special 
mention. On page 18 we are 
prinling full con!trllctionai dat;t. 
on the superheterodyne originally 
de.acribed in the November iuue. 
Flooded with requeat8 from .n 
parts of the country, and from 
abroad, it beume almost imper.­
ti.'e that furthe r data be gi\-eD to 
at lust attempt to stem the tid" 
of eorrtllpondence which this set 
e\'oked. So we trust we bave 
done our duty well and Ihat all 
our corrl:'spolldents will find an 
answer to their every question. 

Next month, due to the eMl\,­
ing of the average home construc­
tor for a beautiful thirty-six ineh 
eone apeakef, we are going to 
publish ~omplete details that will 
l:!nllble lillY reader to mllke su~h 
• cone lind get relll enjoyment 
from the wk, which, b)' the way, 
is not 110 dlffieult lIB it might seem. 

FIII13 who ha\'e followed the 
description of lhe Henry-Lyford 
reeeiver will find another article 
by Mr. Lyford in Ihis illSue Which 
will increue lheir stoek of knowl. 
edge on thllt eubjeel 

Fur the beainncr In our ncxt 
JlIIIue we will ha\'c a ncw artide 
from the pcn of Annstrong Perry 
showing a few of the pOMibiliti~ 
of ~generation . while the season· 
ed builder wl\1 lind dueribed a 
wen·known ~\'er with power 
amplifier installed In the Arne 
cabinet. 

He S UN! to read Robert J . 
Casey's humorouB atory uf the 
vlciuitudea of broadeasting-it 
wi11 be found on pllge 11 of this 
number. 

Editor of RADIO AGE. 
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ft" N() ()TliEl\. BATTERY IS LIKE IT E 

To. L •• """ ,.,.,,<. < ••. 
"""," ... ... , ... ~ .. ~ 
'-''' .. ,,­
'';'" "".-' .. , .. ,. .... , . 
....... , ... ,' 1..-.. ,.,.,." ... ,., ...... _ . ... ,._.,." .. , ..... " .. _. 

Practical tests have shown this to be 
the. most economical of,,]1" Batteries 

11< D.\Il,Y uM in the horne, 
Eveready uyubih "R" llattuy No. 
486 has fulfilled tho- pro.,,; ... nlade 
for i l in lalxwllQry IeSU. )Io~ than 
a )-ear's siudy of m., pe1'fomlan('l!; 
01 this bane~y in the Iwtd5 of the 
public has shown tl ... 1 it il the ",all 
salisfactory and most .collomical"B" 
b:ottel)' eV<'r develOpM. All loud. 
speaker sets r"'lui~ lI ... vy.Duty bal­
t ..... _nd th. 1 .. )'C r IMI! has proved 
iw,j/ absolutely the best ot the", all 

If )'Vu are ..... w ""iii the srnolter, 
Light-Duty blu eries, m., Eve","dy 
l.ayerbil ts w il! giV<' you IWiOl the 5 ..... 
viOl though they do not COIl Inrlhin, 
Ii~e lWiei OS much. If )'Vu ore • rudy 
usin~ Heavy-o uti"" lhe I4I~rbih. tho 
longtSt lutinr H uvy .. Ou ty t'l'U buil t. 
will run your ",I It 1611 2' % looler. 
and ".io you will SlYe money. 
UnIcss Eveready 14)T.bilb now Ire 

connocttd to l'OUr "'I, rou .pmd mo~ 
on "B" batteries Ilion fOOl should, and 
I'lu on have no id ... how cood • MB" 
blttery on b.. 1n. l.aJ~.bil. holds a 
"lrP1'iw: in 1I0re for you. 

Everndr La,~rbilt's W>"'Iulled ser­
vicc is dl>t to itt; unique Ctlnl.ruerion. 
All Ol~r dry coli "11" battt .... are 
mId. of C)'lind.laJ «lis, with ..... ny 
sold .. ~ conna:lions, and a g''''' d",1 
of ,paC. il wast.d bnw<,'a\ the ""lis. 
The LII· .. bilt i. built up of 1.1· ... S of 
1111 currmt-producin~ d.ments, that 
mlh ""nnecuon with ~ach o.her auto­
matic:olly. and Ihl fill all avail.ble 
$(late inside the b.lIoty cue, It "every 
indla battery, In it you tet mOTe leth.., 
mlt.ri.b than in any other b,"~ry .nd 
the lA, .. rbill con.uuction mak .. lbose 
mot .. ial! much more dliciml current 
prod_!'$. 

T booe are the Ctlnvincinl reason. wby 

the Everndr LaI~rbi!1 hu prond i(MI1 
m., Ion~st loslin" molt e<:ononIiu! and 
.. Iiabl. "B" battery eve. built. 

Just oemtmbu this .boot "B" bl!. 
Ur;",-H",vp Duty batteria .'. more 
economic.1 than the smalle, Light­
Dul)' battuies On al\ loud .. pcal:.r "" .... 
and tM pat."ted ucl"';v. Ev.read, 
l4~rbilt No. 4!!6 i5 Ihe III(IIt~;" 
.. I of .11. 

.v ••• ' ... 0,,4 oJ , •• , •• "d., 
NATIONAL CARBO!" CO., 11<c. 
New York San FranclW:O 

c....;tta. "' .. _ t.<I>oo Co.. UoI<o4 
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• kA UJO I\CEJf)' J ~nu,lT)', H,llj 

I
~'I'ORT'\~" ".uri< is bei", ,10M for ra,lio broad • 
.... l1nl/ 1»' u... Xatl\~,al k:uJio Cu-or,jinatil~ Con,­
lnillce. which tloU \.oem I"n,,~d I" Vull, tlv: p:o>o,agr of 

Icgisbli ... that ,,~II regula,e the l1umbtr 01 "al;""'». lkir 
" ... ..., length~ •• 1<1 Ihci. !","'CT. ThI- ..... llmlUce ITalizes 
Ihal i, is going III be diflkult '0 ohtain defini,e .ct;"" 
fron' the IIt:XI ront:T .... h.,t they an: prq .... ed to do their 
hoi to ron\~""" ""r ,u,;.,,,al ~';.I:I1"r< ,hat oklay in 
I,,"S,;ng .. "",lin I~II i •• "n' I" "...,..1.: turd.hil' on a great 
imhutry and i"nin ~"ilKT"Cl,in~ a"no)"anco:o upon t"'em)'" 
r".., miUions or mol'C of b,...".,b>l li&l('''''J.. 

It i. obi·;""':! 10 t"'el')l.oxly Ihal if Ihe I>T~>I unrcgu­
Llttd ,"'h fQl' wave iengliu (ollli""(:1 the ~d('1S1 
h~IC1'''' i. g,,;n[,: 1(> 'ldTtT, T)", "'a" "~m has invc;sted 
r<M"id~",,!'k ,,,n .. in ,<:ttl"i,,/;, ",!uil,mtm ,,·ill he dis­
f"""'l:e,l1>r "..~"in"t.1 f~;lurf II> lu,", in hi, fal'ori tc sta· 
1'",1> \\";tllou, ;ntcr((tClk'C lrut" "'RI·~·jU"'l't~, II,. a'­
lilu,ie 11~1I he OOInm""io;:ttt:<1 II> Ih" 11111" who i. t<>n"dcr­
ing Ihi' que'ti"" "f I",).;,,/!, B reeciver. The tntl~ a re 110 
plain they oe<:nl ah~t Ion oI",;ous to ~ lnentioned. 

tho: broa..!<21i' ,tatioas. If anybody doubtslhe innllemC 
imt1'",,",1 of tho: pnl>lic in ~d;'" w(]O<k:al!ling Itt II",,,, 
dimi""I': broock:asting for a ~ and th.n take lI<.1Ie of 
110" c:oontrl·-"·idc bol,·! 111:1\ , ...... 101 t:<!n.inly be the Ii..,., 
reaction. Radin Iknunlt. a {ffi<nl \,w which i. ap­
plicable: 10 radio ;, i, (IIOrt'''''" Iooby. All other melI'" 

of tq:nlation and rontrol mll.1 tt«o:ulu-ily b"",k down. 

• • • • • 

Q UEE!\" M.-\R IE of Rouman;~ afforded AnJCric:anl 
:.n imere<!]I1;g ,,""'''''ple 01 tllC' nullt. ~lLlocrad" ,ui­

lude of royalt)" 1,,"'31"\1 th" CQlnnl<lll h"d. And AnlC'ri(2n~ 
iupplied the Q(~. ",id, • dc:mo"su~t;on 01 how tile 
home folks in a {~<'\Iunlry '<1r-Ird "\~n the .I'put'll...., 
of ~ligl>1 on the ]lQrt of d;,tin"",;ihM visitors. Th" Q'ft11 
1101.5 to h,we ~pok"l from a :-lew Ynrk Jillion at 11 .ler.­
";tdy .odlC'duled ti",,, and annOU!I«n1Cl1IJ from IIIC' s t.· 
tio" had I." h""d~ru of th l>t\53uds of liSlen,," to tunc 
in fOT Ih. Q""""'~ tnlk. It appears 111:11 the Qu.,," 'II'­

",'cd at 'he slll<lio ill a,h'.""" of rht time she lu< ,chef]­
The 0,,"11,,1"1 of \\'(;~ ~tntlr obtained all '''iullet;O" hIed to $pe:>I.. She ".auted to 1,'O on at o,,~. ""'phi"'ng 

against \\'GElS OIllhe t'Onttmi(lfl th3t in mn";nl: it. ""we 1f~~t she WaS in iln'lt 10 I..~I> IllOthcr ""ga~tl1le11t. CiC. 
Itllj;lh up til JIG;I \\'M Irt"[""';"1: "1''''' doc \\'a'~ 1.<I"d The siudio directou Oil diciT ,ide explained Ih~1 H'I 
uoed hy \\'GX, "-I",,e "'a,'f: Ioenl(lh is JOJ. WGX al- "umbers of radio listeners cxpttlc:c.1 10 h<:ar h.". al II 
Iq{cd I~t in O(>t'r.uitlg 3. 1!>IIion a,1d .... ,,~ing upward.s of gi'."" mo",cm and tlLlI if the 1;lne "'n-e . dvana" nlMl 
SOO,OOCl I'tt,.",. 1<.1 ,a[(" Slid, intc~, in ad,oalltt p.... ,,( them \1TIt>l,1 to: di"'l'pu;nled, The Q~n and Mr en­
I:ran'lS of lho: s talion ,h:1.I they ,,'ould I~IY Thr Chkago lounge dttlined 10 .... '1 :uK! dq.nw 1MI'll the 'tlKliu. 
Tribunc 10 oblain 1M 1'l'OfI'flIm ,of or mal ion lhe I\~I;"'I The roj'all"'rty ",ust lo.a,-e rn-ejvt(1 ro",idrnbie pmo;>l 
bad u!>Ibli.hed • property right ,,, II", aiT, .,... 1.,,1<1 <.1f of It>e gencral :UUIoyantt <:aU!Cd by Ihit failu", 10 c:uTy 
lho: air. Thi< C'Ofueminn "-:U "pheld by II", roun. The <.1\11 tho: a."lOUn .. ed PfOIo:nl11I fM ,h" Quet;,,'s apol~, 
Trihu~ 300 ..... , "pl",ld;II il. a'i'","'nl lhat priorily;n and ~lal"'Ii<w." \TC~ profouc 01' the following mom. 
"I"'ral;og 011 a ""...,·k,"t;Ih !o,rth"r e".bli.hed II'Ie I"OP' ing. Tho: Qt~ 1"",,01 OUI IW" Ihil~ abuut Alnen.:a.. 
erty rilft!. y,ri ... ".tation, 111.1''' g;~ ~,-.r~ng Ih.:!t The 11I:<.1ple tal.~ their radio k'ri''l\1.ly and lhey an: 1'0)\ 
IMy ""III 1'~ffI Ihetr ""'T lenglh by IIIJUlICIKI<I p.... ... , , 
~~~.~ b "........ " I'" R""n~~n"'n '" Ihar p<.1(>tlb, "'t''l'~tlOiI of the "'~ 
~'ng. ul ".~ ' i , '" Nt'O mill: t "",Utr 10 ~ L L ._. I 1 ,., I IL 
Ieli·· TI ·U I . I r I WG" WGES In"l gII,'Cnl "'" n: ... I""'s oet,yttl, mya Iy ., .... 'OI~ 0 ..... 

• lnote ,"!Ie. "'IT.., oe a tna 0 , v: .- -. - Th~ Oueen wa. all indcfalig:ol>k broal.bll lalhT fot II .. ' 
rom"wen)· 10 detcrn~;'~ .. 1,clhcr the ;njnron.on. ~"U. be re.n,,;';,.dcr 01 her 10\" 
l""'n:lnClII. n,."." 11',11 t.. 11'1>(:I.1i and I"nher lollgllllon 
and ",,",e can .!oay "'I~,, n .. y I", Ihc ou,tor,,~. 

I, i. d e,nly let '~II in tloe """rt"~ .lccis;"n ;n Ihe WGN­
WGES ~uil Ih.:!! ,he roun 1Tg3.nlJ Ihe reg'~aUo" of 
",.,·e leng,h. as ~ 11""lCrly "·illoi,, lloe pmvi", .. and 
d\lti~, of C'Oflg'C$Ii, It i~ ;IU;IlIall',[ tlllll "nl' dtt,.ions in 
pr~t>! CQI>ltI>ver>i", \\"ill loe ~"PIILlnted nud ,ho1l1<l be: 
oWl'l,lnmw 1.>)' fedenl I<gi.lnli"", 

ThaI is why e...,ry 1113n imerUle,1 ,n Ihe 1'1"OI:""~ of 
""li<.13.I. !to"';"'1 {Brtnr ,hQuld ~xcrt his ;II/lne""o: loward 
pnKn!,t a~Ii<", by ..,"G,.".... In ~"r ,·ouc it .1~\Il]d loe n:. 
m.mbt:n:d tll:ll il i. 1101 Ihe ;ute,.".t of Ihe hl"O.l(]cul 
'Ialio" o\\'11er which i, P31'11.tl1f'>Il"t in any ~Itlement of 
the flueSI'"n of righlS ntl tloc ~ir. The pnn", objecl 
_honld loe to ClI'C f", Ihe: miliiOfl$ <If m,lin !i,'<1Hon who 
a.., ~ttillg. n,,·W". c~ler"i""",nl hOlI it""»"i",, from 

• • • • 
THIS mag:u;nc: entel10 iI, .i':lh y<:<'IT wilh tl'le ~1I 

ilo5ue, "." ta[(" Ih;~ "I~lOtU>"'IY of ";lloilll; a '~"'l'I'Y 
and pmSlletI>Us 1927 for art IltOI'C who 111.'·" heen CrlIT loy. 
al frimd~ si"o: We e'labli,llCd Ihe llIaga1ine. back in Ilk, 
I'ioneering 01:0),> of hroa<ko.~!i"g. ~ I~I to those '>C". friend. 
II"ho~!"C C'Ol1slantly 3ppra,i"l: ,n ,,,,, !ilt o f ~""l1T 'e:"!' 
~rs. \\'c stan the ,"'". yeor .. ith t"," ,\(w del~'rt">eoI1~ 

whkh w. l..eli.,·c will ,nlel'CM thl>5C wllO alT "ltlio V<llCri­
",cmen as ",dl a. nLl"y ",ho art """ E.vcryd:ly nM!' 
rhltni.,. and en,,.,,,,, de>'dol'''''''''' of otiCII«' an: suhjc<ts 
or 'uffidem i:l.5("iluti ... u to appu[ to . 11 cl~n6 of rca,t· 
(Tl!, To lhe ,c, .. lers o f RAllto Acs, who, we myu""", a~ 
indinoo 10 I", l.rnn;t:llly-,nillded. I..., b<:lie>'c tloe f~' 
an ",,,,,h.:!nic. ~",II'0l'n[ari.e<1 sc:;"n« ",ill 1., panicn[MI) 
", .. k"nte. 
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Radio Frequency Amplification 
forthe Crystal Detector Set 

A
NYONE who took up ra· 
dio ;n the natu ral way 
has a cl'ystal detector set 

:;omewhere in thc attic. Anyone 
with II family. or, e,'en with 
neighbor1!, sees times when he 
would be glad to have a little 
5('t all to himself and clamp on 
a pair of phone$ to keep out ex· 
traneous noiscs while listening 
to broadcasts that do not enter­
est the entourage. The weak 
point of the crystal detector i~ 
its limited receiving range. 
That can be extcndcd, inexpen­
sively, by usilll!' a one.tube ra· 
dio frequency amplifier. Very 
likely it will make the little re­
ceiver reach out live hundred 
miles, which is about twenty 
limes the u~ual range of the 
~imple crystal detector h'ook­
up and f3l" enough to pull in an 
~arlul any time. 

Go on-you can too makc it 
yourself, if you know a screw 
dr;I'er from a pair of pliers. The 
circuit that ineludes the detec­
tor and phones can be Il'Ct as it 
i.!l. If it is a single circuit out· 
fit, the antenna leads directly to 
the cat whisker lhat tickles lhe 
cr)'lltal. The crystal is connect­
ed to one tip of the phone cord 

. s nd the olher tip connects with 
the ground, via a wire or two 
and a binding post. One end 
of the Inductance coil is hooked 
to the antenna and the other 

By ARMSTROXG PERRY 

end to lhe ground. The tuning 
condenser usually is shunted 
around this coil, but may be In 
Berics at one end or the othl'r. 
The coil mayor may not be 
tapped. ThHe may be a fixed 
condenser shunting the phones, 
to intenMify lhe signals. 

The h,'o-cireuit hook_up has 
two coils instead of one. One is 
connected to the alltenna and 
ground just as the single coil in 

On~ .ta," of • ..!;o f • .quo",,)' ampllr.c.,;on 
""uplcd '0 ~ •• y .. ~l del"",o, ,~"'U,~ • 

".riO«>upl .. 

the single-cireuit outfi t 18. The 
other is close to this and the two 
form II coupler, The coil hooked 
tQ the antenns is the primary, 
because it is the first to receive 
the energy from the ether. The 
other coil is the secondary be­
cause it is the second to reccke 
the energy. Just as in school, 
the incoming \1aitol1! go through 
the primary grade firs! and t he 
secondary next. 

The secondary circuit look!!, 

when dial1rammed, like the 
single circuit with th~ anten_ 
na and ground eonnection~ 
omitted. It includes the tuning 
condellSer, the crystal detector 
Dnd the phone~. There may !.te 
a condenser in the primary ci,'_ 
cuit abo. It may be in series 
between the antl'nna and the 
primary coil or between the ceil 
and the ground connection, or 
attached to both ends of the 
coil in a shunt eonnectioll. The 
single circuit tOiles less energy 
and thererore may gh'e louder 
signals, but select;"it)' is in­
creased by two circuits connect... 
ed tlu'ougb a coupler, A weak 
signal with less intereference 
may be bctter lhan a stronger 
one with more interfHence. 

It is well to diagram the cry~­
tal detector outfit so that all de­
tails clln be seen at a glance. 
Trying to carry tim much infor­
mation in the head is hard on 
the brains, Then the radio fre­
quency amplifier should be dia_ 
grammed, The diagram mal' 
sa"c the price of a tube, if you 
use it to check up your work 
just berore you slart to eonned 
the filament with the wrong end 
of the "B" battery. 

There are I'arious wa~"lI of dl!_ 
signing a radio frequency am­
plifier. None of them is too com­
plicated e,·en for a beginner. 
Following some other fellow's 
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design take~ halt the fun out of 
the job. Be original, and you 
will discover that some wi$e 
guy imitated your design yeArs .... 

The radio frequency ampli­
fier belong" between the detee. 
lor and the antenna. Start at 
the antenna and work toward 
the detector. An I!lI:pert wll!, 
of course, figure out the in­
ductance and capacity of his an· 
tenna and design it to ti t his set. 
IJ he does nol forget the tin 
rooCs, metal framed buildings. 
trees and other nearby objecb 
that may absorb energy and 
cause capacity effects, he may 
secure better results than the 
common \'ariet}' of radio bug. 
R (I ugh 1 y, the lundamental 
wavelength of the aerial is 
about three times its length. It 
is quite sale, for ordinary pur­
pooes, to run a wire from the 
garage to the house and lTust 
the variable inductances and 
condense", to tune to the sta­
tions you want to hear. 

Variable Conrlen."r 

YOU may place iI variable 
condenser in ~erie~ between 

the antenna and the inductance 
coi l that cornea next. It will 
help with the tuning. The in­
ductance coil rna)' be tapped or 
not. Some prefer a flexible 
unit, adaptable to wide bands 
of wavelengths, and othe", be­
lieve in covering a narrow band 
more efficiently and getting rit! 
Of effeell:l caused by dead ends. 
A 60-turn honeycomb coil, or 
o<Ome other t)'pe of coil contain­
ing about the same value of in. 
ductance, and a .00025 or .0005 
eondenser work well together 
for broadcasting wavelengths. 
Either the coil or the condenser, 
or both should be variable. 

The antenna, Or the series 
condenser, if there is one in the 
antenna circuit, connects with 
the grid of the amplifier tube. 
If the rotor of the condenser, its 
movable part, is toward the 
ground, connect the grid to tbe 
stator. Changing the connec.­
tions, ao that the stator connects 
with the ground lind grid, may 
make a difference. Try both 
ways and compaT(! results on 
the aame signal. 

The filament circuit for the 
tube is the aame as in mOl!t tuhe 
circuits. The directions that 
come with the tuhe may state 
that the posItive terminal oC the 
"A" battery should be eonnect­
ed "'ith the rheostat that regu­
lates the current. If the con­
nections are not specified, try 
both wars. Any type of ampli­
fier tube may be used except the 
new kind deaigned for the laat 
stagc of audio frequency ampJi_ 
lieanon only. The correct volt­
ages, as stated in the directions, 
should be aplJlied to filament 
and plate. The manufacturers 
know mOr(! about these thinga 
than the local standing commit­
tee. As few con~tructo", ~lI re 
to spend any large sum for add_ 

On .... ,. of,a<llo r,equ.",,)'amp~fIeotion. 
1n<:lu~i"i ro&"" .... tion, ... n.fatm .. -
COUPled to" <'1' ... 1 dotee.ar. P;i\hor " 
wa<ioeoople< 0< " udlo·f'equ""c)' .m~lI_ 
fylo,u • ...,."m., mayM uO<d in ..... plrn& 
~h. pl •••• "euit of the .ube '0 the <7)'1' 

101 d .. «to, ';leul, 

ing an amplifiel' to a crystal set, 
d ry-eel! tubes are likely to be 
choaen. 

A potentiometer is a useful 
device in radio frequency ampli­
fication. It is known also aa a 
s tllbiliter, for It helps to pre. 
vent the tube from oscillating. 
It resembles a rheOlltat in hav­
ing a co!! of resistance wire as 
its principal element. but in­
stead of being connected in 
series it is shunted acroS!! the 
terminala of tile "A" baltery. 
There i~ a variable contact in 
the middle of the coil aa well 
as the terminal contacts at the 
two ends. From this middle 
contact a wire leads to tile grid, 
Mlmetimes by way of the induc­
tance coil. Tbe result is that 
the grid is made positive and 
tile grid circuit absorbs an ap­
Jlredable amount of power. The 
effect is similar to that of a "C" 
battery used to place a biasfng 
potential on the grid. 

The M(J.'(l!i~ e of Ike Ho", 

It may be difficult to lind a 
potentiometer, unle!!S you shop 
b~' mail. r askcd three loeal 
radio deale", in my town for 
once and everyone of t hem 
asked me what tha t thing was. 
A wire rheostat can be used by 
elim inating the connection be­
tween the tongue and the end of 
the coil and connecting the 
tongue with the grid. The ends 
of the coil a re connected to the 
filament or "A" battery termi­
nals. 

The plate of the tube is con· 
nected to the primary coil of 
the coupler. If a single-circuit 
c rystal set is used. the plate is 
connected, through a condenser, 
to the end of the aingle co!! to 
which the detector is attached. 
The condenaer prevents the "B" 
battery current f rom entering 
the detector. where it might 
fURe the cst whisker to the c rys­
tal. The positive terminal of 
the "B" battery is connected 
with the other end of the coil 
and the negative terminal is 
connected with the "A" battery. 
Either minulS.-to-plu8 or minu!!­
to-minus connections may be 
tried. So long as the positive 
terminal of the "8" battery is 
kept away from the filament 
connections there is no danger 
of burning out the tube. A re­
sistance ia connected in series 
between the p late and the "B·' 
hattery. 

The output resi.rtance of a 
tuhe often is specified by the 
mannfacturer and 11 ,000 to 
15,000 ohms may be r equired 
f:.r efficient operation. If a suit­
able resistance e lement is not a t 
hand, an old_time amateur de_ 
vice may be tried. Draw a line 
on paper wIth a lead penci l or 
India ink. Place the paper on 
a little base of d ry wood or 
bakelite where It wi ll form a 
connection between two acreWli 
or binding pastil that touch the 
ends of the line. Test the resia­
tance and change it by eruing 
the line, or part of it, and mak· 
ing a new line thst Is thinne r or 
f atter. A ahart, fat line prob­
ably will come nearer pro\iding 
the proper T(!sistance thnn a 
long, thin one. 

Where coupled circuits are 
used, the variable tuning con-
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denser may be shunted either 
around the primary or the sec­
ondary coil. Try it in both po­
sitions. 

Tran. rormer Coupli,,&, 

CONNECTING the amplifier 
with the two.circuit crystal 

detector set, as described above, 
gives what is known as trans­
former coupling. The tuning 
coils cun be placed in the anten­
na cireuit and a radiu frequency 
smplifying transformer used for 
coupling the amplifier to the de_ 
tector circuit. It will give in­
creased amplification. Connect­
ing the amplifier with a single­
cireuit crystal set, as stated. 
gives resistance coupHng. Each 
type of coupling has advantages 
and disadvantages. 

Government experts have 
slated that N!sistanc(H':oupled 
amplifiers seldom give full am­
plificatiun beluw 1,000 metel"!!. 
On the other hand. they save 
sume trouble~ due to distortion. 
They require more "B" bat­
tery power than transtormer­
coupled amplifiers, 80 they are 
less desirable for use in port-­
able sebl. 

One weakness of the radio­
frequency transformer is that 
usually it covel'll a narrow band 
of wavelengths.. The United 
States Bureau of Standards 
built u\'eral hundred of them, 
studied them exhau~tively and 
produced a lYpe that gave good 
amplification over a compara­
tively wide range. One of the 
men who worked on the prob­
lem resigned from the Bureau 
and manufactured Iransform­
el'$ of this type. but the {act 
th.t he msde them in plug-in 
form, ~o that one could be re­
mo\'ed and another substituted 
easily. indicates that even the 
best do not give equal amplifi­
cation over the entiN! broadcast· 
in range of wavelengths. 

Some have found it difficult 
to understand how a radio 
freqnency amplifier amplifies 
weak ~ignalg more in proportiun 
than strong signals, while an 
audio frequency amplifier am­
plifies strong signals more than 
weak ones. The secret lies in 
the fact that the radio frequen-

cy amplifier amplifies the \'olt­
age applied to the detector and 
is nut concerned with increas­
ing the power output, while the 
audio frequency amplifier must 
amplify the power available to 
actuate the diaphragm of the 
phones or the loud spe~ker. Vi­
brating a diaphragm or cone 
and propagating sound waves 

One ".,<of radio f'OQu.ncy .mpl;ftnotlon 
reU.bQce-coupl«l 10 .;n,I_I"<I>;1 cry.ul 

" ... ctO<" oet 

that must nln through thou­
sands of cubic feet of air lind 
make them~eh'e8 heard hy 
many ears requ ires much more 
energy than it doe$ to increalle 
the grid potential of a tube. 
The small amount of energy 
used to produce the changes of 
grid \'oltage, or the voltage ap­
plied to the crystal detector, is 
used up in the tube and its cir_ 
cuits, ",hile the energy in the 

plate circuit of the tube cOme~ 
entirely from the "B" battery. 

Crid Influence. P late 

VARIATIONS in the grid 
,"oitage which. in the case of 

the single radio frequency am­
plifying tube, are caused by the 
"ery small amounts of power 
gathered from the radio waves, 
inftuence the plate current 
much more than changes in the 
plate voltage itself. With the 
plnte voltage at 40, for ex­
ample, an increase of grid volt.. 
age from .04 to I. increases the 
plate eurrent from 480 to 580 
microamperC!!, or 167 micro.. 
amps for each "olt. IncreMing 
the plate voltage or one \'Olt in­
creases the plate current only 
21.6 microamp!!. The increase 
of grid "oltage is eight time5 
more effective. therefore , than 
a corresponding change of plate 
\"oltllge. 

Thill explains why the radio 
frequency amplifier can be used 
effectively with a cry~ tal detec­
tor receiver, and give it tWent}­
times as, great II range, while 
the best an audio frequency 
transformer could do would be 
to increase the volume on such 
stations as probably could be 
heard, at least faintly. with the 
crystal detector without ampli­
fication. 

I n "f1I ... " .how the .ft'",,,,, . ;",plid.1' "f .be .ty .. al scI, .. e.~ «prin.ln, .b< 
d""nm .boYe ",b;ob .how, .h. ",,;1, ""ndo" .. , and d •• ect<>, unll. Tap. .", ,bo_ 
on the 00;1. _ltb(out/1 '''''1 _ ... no. _b..,lutoly n<et ... ..,.- honey""mb ""il of $0 
'um • • o, so , ur ... orb.II.n.-e on _ 3 Inoh form.""il1 .ul!i<e. Full d ... iloo£,hh . Impl. 

otyota1t"«t"iy« .pp<..-ed in 'h< AUI"" , .. ". of Rodlo A,. (1916) P .... 17 
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Experimenter Has 
Four Receivers 

Choice 
in One 

of 

ANO\'EL combination of a 
tuned RF recfi'·er. with a 
rell'eneratil'e detector and 

111'0 IItage. of audio, which can 
also be made into a straight reo 
Ilenerative hnd two of audio, RF. 
detector and one audio, lind re­
generative lind one audio, is 

cuit tuner on the market. 
While for loeal work the set 

work.!l best with just one $tsge 
of audio am lJ!itlcation (using 
ThordarlOn's R200 audio Iran5-
formen ) .-fur distan t work,­
lind Ihlll i~ whal most of the fans 
are interc~ted in, the two stages 

method of hooking up t he let to 
1l1"e (our r«ei\'l!r combinatiollll. 

f'or the ehllnge-over switeh 
either a Yaxley, Carter, or 
Federal fou r pole, double throw 
pane l 8witeh may be used. The 
first two Ilamed are made in 
the lIingle hole mounting type, 
while the Federal requires a 
eut-oot of the panel for inser_ 
tion. 

Rtmler condensei'll are used 
for the tuning which obl-jate any 
poMibility of body capacity d ue 
to the inaulaled stator and rotor. 
BeeaU$e of the precilM! control of 
coupling afforded by the use of 
Miero<ouple .... the o ... er all effi ­
ciellcy of thi ~ receiver is greatly 
increased. 

The reeth'er Cove ... the conven­
tional broadcast band f rom 200 
to 6(;0 meten, and should be able 

found in the Mierollex which hM should be used. The achematic to provide any degree of wee­
heen buill ~round the Micro- circuit on this page shows the tivity des ired by the builder. 
coupler made by the Simplez ;.-.:.:-----..:-..:~--------'------'------l 
Radio De"i<:es Ine., of Newark. 

Roo< panel vl ..... bow. 'h. '''0 M;oro-o>upl .... _kll., .,,<1 an o. h« ~ ... u .. d In 
'h; ... , 

N. J. 
Thua the experimenter is en­

abled to hne four KU in one. 
Ihe ehange-o\'er being accom­
plished by a four pole double 
tbrow awitch loe.ted in the cen­
ler of the panel. This by its IIC_ 
tion makee the ~t either a 
~traight regenerative. or a RF 
and regenerllIlve combined. One 
of the eolls 18 mounted on a 
micrometer action which permits 
minute ind lK:th'e relationship 
dtan~, lomething heretofore 
lackinlJ in tbe ordinary three cir. 
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Further Notes 
on the 

Henry -Lyford 
/J.1j 

EL~lORE B. LYFORD 

I N THE previous article on 
the Henry-Lyford which ap­
pearro in this magaline, 

nearly all of the space was gh-en 
to a description of the re«iver 
and to constructional details, for 
th08C who wished to build one. 
Of necessity, much of interest to 
builders of thi8 receiver had to 
be left out. and it is the purpo$C 
of this se(;ond arlicle to provide 
additi<mal infomlation about this 
popular set 

It is necC6Sllry to use UX201A 
type tubes throughout in the 
Henry-Lyford with the exception 
of the seeond audio stag6--the 
IMt tube. In this position a 
UX1l2 type power tube is n(!<;es_ 
sary. With this arrangement of 
lubell, 13& volts of "B" battery 
will be required. The first two 
45 volt blocks should be of the 
hea\'}' duty type. for they supply 
cUTl'Cnt to all fi"e tubes of the re­
eeiver. The third 45 \'011 battery 
may be one of the regular type, 
for it supplies current to the la8t 
tube only, and the drain on it is 
very light. 

All of the "C" baltel'y \·0[tage8, 
as WM stated in the pre\'iou3 ar­
licle, may be secured from one 
Burge!18 No. 5540 battery, which 
is a 7Jh ,'011 baUery with a tap 
at every 1 ~~ \'olt. 

Of course, any good "B" elimi. 
nator may be used Instead of bat­
teries. if dC!!i re<1. Because of the 
use of sufficient by-paM con dens­
e11l, the reeeil'er is particularly 
adaptable to " B" eliminator$, and 
any good one win gil'e yel'y satis­
factory results. 

A power tube of the UX171 

type. may be used in the IlCcond 
aud io stage without nece$sitating 
any chsnges in the wil'ing of the 
receivcr. The only changes that 
are ne.:cSBary to use this type of 
tube are those of the battery SUIl­
plies. The --n" max. lead in the 
battery cable runs to B plu~ 180 
\'oIt8 instead of to B plus 135 
volta. and the C minu~ mliX. le;ld 
runs to C minu$ 4:; volts instead 
of to C minus 7l~ ,·oUs. 

w 

wr/IH 

, 

l.oSate DC Component 

V1TlTH ally tYIIC of power tuO(> 
' V which requires a plate sup_ 

ply of more than 135 "olls in this 
second audio ~tage, precautions 
should be taken to safeguard the 
loud s).ICakcr windings fl'Om too 
hea\')' II CUrl'Cnt through them. 
Under these conditions, Ihe direct 
CUrl'ent supply to the plate of thi~ 
last tube should not be allowed 
to J/JISS directly through the 
~peaker windin~. One way to 
accomplish this ;$ to UM! an out­
put trall~former betwccn the 
plate circuit of the tube and the 
speaker. a~ shown in Fig. 1. An_ 
other equally good method is to 
use a choke coil and condenser 
combination, as pictured in Fig. 
2. Here the choke coil should 
have an inductance of about (;0 
henries, and the conden~cr should 
be 2 or 4 mfd. filter type. One 
terminal of the loud speaker ;s 
connected to the blocking con· 
denscl', and the other side may be 
connected to either B minu~ or B 
plus. prefHably B minus. 

The use of a milliammeter ill 
the plate supply [cad of the last 
tube is a practical slld cQnvenient 
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way or checking up on the opera­
tion of thill tube, and of dc1er­
mining when it is ovcr-1o:'ded. 
A 0_25 DC milliammeter inserted 
at X in Fig. 1 or Fig. 2, should 
show a ~teady reading when the 
rreeiver i$ in operation. If there 
is any fluctuation of this milliam­
meter noodle, the tube is being 
oVOlrloadoo, and the volume 
should be reduced. An over­
loaded audio tube is II prolific 
sauree of distortion, if nothing 
else. 

Right here is 11 good place to 
allY something aoout loud speak­
HI!. An audio amplifier capable 
of reproducing such a wide range 
of frequencies all does the one in 
the Henry-Lyford, deservCII noth­
log le8$ than the best of loud 
~peaken. In no other way can 
the rich low tones of the receiver 
be appreciated. Some sort of a 
rone type loud speaker should be 
used and the Western Electric is 
recommended for best results, 
though there are others which 
are nearly as good. At any rate, 
an effort 8hould be made to liSE.' 
the best one. that i8 available. 
Que~tion$ have ~n ItSked 

About the use of a loop antenna 
with this re<:eiver. The answer Is 
thai this set was not designed for 
and is not suited to use with a 
loop. It will work on 11. short in­
door Ilutcnna, however, with ex­
ceptionally good re~ulh. Almo!!!. 
any sort of lin IIIltenn8 which 
will work with any receiver will 
work with this one, ItS long as it 
is not too large.. One of aJ>out 
75 or 100 feet over-all length_ 
including the. leadin_is just 
about the right, wheT1lver pOll­
siWe. 

The use of the rotary coll on 
the antenna coupling tnns­
former, WII..'l el<plained In the pre­
vious article. It allows greatly 

~'l:!t 

F'eur. I 
In .b •• hUh .bon \0 oho..., lb. ".Y 

l:t~ft.~~d';~:"!:Q~f.";'-;;.~h:~~o~,: 
b~ on old .udio t,...,o/"",mrr .<COnd.,y 
""MI •• h. cond", .. , t •• l Of • mId 

'O>\d." .... 

different antennas to be u!led 
with equally good results. It will 
be found that there Is one POIIi. 
lion of this coil VI'hich ia bellt for 
/j:eneral use, depending on the lo­
cation and the antenna, and after 
tbis coli is once set, it need not 
again be changed. 

It is convenient, and often 
"cry u$Cful, to have on hand a 
tuning chart of your receiver, 
Rnd one may easily be made. A 
typical tuning cun'e is shown in 
Fig. 3. Thla, liS may be s~n, is 
a curve of dial settings against 
wave-length. To make one, first 
log the settings of as many sta. 
tions on different wavelengths as 
possible. These settings should 
then be plotted on a piece of 
squared paper, such as may be 

pr~ured at any atationary store, 
After a sufficient number of 
points have been plotted, II. 

smooth curve is drawn through 
them. Tbe tuning cun'e for any 
Henry-Lyford., thus drawn, will 
correspond very closely to the 
one shown, both in appearance 
and IJosition. In locating n sta· 
tion whOll"" wayelength is known 
but which has not been logged, a 
r eference to this curve will tel! 
)'01,1. within a degree, where tJley 
shoutd come in on the dials. 

The curve o.f Fig. 3 c! hows vcry 
plainly the advantages of com. 
bination type conden&ers for tun, 
ing, aUM II.lI are used in this ~ 
ccivet. There is no undue 
"crowding" of stations on ei ther 
end of the dial, bllt all of the 

TM .l["go~i~l ~f Ih~ 110,", 

traru:;mlssion channels are evenly 
spaced, making for easy tuning. 

The tuning cur ve illustrated 
Willi made for the broadcast type 
coils, but cur\"<ls made for the 
ot her two sets of plug-in coils for 
this receiver, for the lower wave­
length~, wil\ look the same. The 
range of these other coils is from 
37 to 125 meters and from 75 to 
225 meters, respectively, and the 
operation of the receiver is the 
aame when u~lng these colla as 
when using the broadcast type. 

I F you are building the Henry. 
Lyford PIlrtlcularly because 

of its exceptional distance-getting 
ability, the use of vernier dints 
on the tuning condensen is 
strongly re<:ommended. When 
the fullest gain of the r. f_ am­
plifier is used, the antenna dial 
particularly tUnl.'ll very sharply, 
lind it will be found difficult to 
tUlle the receiver properly wilh 
ordinary dillls. For stations 
within the radius of 200 miles, 
tuning is easy, but for any dis­
tance work the vernier dials will 
be ~'ery helpful. 

The panel siz.e of the receiver 
is 7x24', lind the depth is 9', so 
that the completed receiver fits 
relldily into any standard cabinet, 
many styles of which are avail · 
able. The panel layout of the re­
ceiver ia ~imple and dignified,and 
graces any cabinet. 

One tlnal word, about !.he I'e­
fiulls wbicb you may e.q,ect to ob­
tain. The fim hour's use of 
this receiver may be a little 
diaappointing, Ii! fllr as results 
Oil DX are concerned, but as soon 
u the proper u~ of the balanc_ 
ing condenser is learned, slight 
disappointment wiD turn to ad­
miration. Radio n!Ceivers, like 
automobiles, are individual, and 
ellcil one rl'quires a l ittll'. familiar­
ity with it before the ultimate re­
sults are obtained. 

~I~ 
.',ure 2 

Tb~ laud .~.~~, [~tbl .. k.t<h I , .ha .... 
<;<>Rn«t«l thron.l>. n output tr~nofQfm"', 
..,... • •• 1 "",k .. or",hie/> may k round 011 

tho m.<IIrt to<l.y 
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What's Wrong With Broadcasting? 

W
n E N Thomas Edison 
sounded 011' some weeks 
ago on the subjed of 

Radio and ib manifold defI­
ciencies, he stirred up more ty_ 
pographical convcnation .than 
could be !ound in Ihe national 
output of alphabct aoup. 

"Radio," said lItr. Edison­
interrupt me if I quote him in· 
cOlTectly-"Radio haa ceued to 
be a novelty and i~ now an af­
fliction. II ill con&eerated to the 
dissemination of blah and symp­
toms of adenoids. I would much 
rather listen to a phonograph." 

lIlr. Edi!on must have known 
what he wu getting into when 
he made this pronouncement. 
At any rate he gol into It. Every 
official of evcry let factory in 
the country ianoring the pub­
licity it rutaht cntail, took hia 
stenographer in hand to answer 
liT. Edi!!On. Every !!Oprano who 
c,'er ,.ot tuned out of a receh'­
ina set ob!ervcd loudly but with 
becoming modt:llty tnal the sage 
oC Eut Orange kne ..... nothing st 
III Ibout music. E"ery broad­
cuter In the country quit read. 
ing applause telcgrlms long 
enough to put Mr. Edison in his 
place and the great American 
Indignation boiled and seethed 
Cor daya and nights on end. 

or coune Mr. Edison was 
wrong. It b true thai tne phono­
graph at Ita wont momentll 
ne,'e r brought one the current 
ne .... a. There never was a rec­
ord built that would deliver at 
one winding the lint ~irly-II"e 
ballots of a democratic conven· 
tion or the plly.by_play account 
of a world'a scriM bueball 
game. On the olner hand the 
mOlit skillCul engineers in the 
phonograph businesll h a v e 
failed utterly to reproduce in 
wax the ovcrtonea of a sim ple 
but lovol)' heterodyne whistle. 
Some el the .ounds of radio are 
the peculiar property of radio 
and will remain an object of 
continuing wonder until the ears 
oC the coming ,.eneration grow 
calleused and unappreciatin. 

By ROBERT J. CASEY 

T£ )(r. Edison were to uk 
wnat has been the agene)' m08t 
r~ponllible for the rile of radio 
to ita prll!lcnt high ~ta t e of effi ­
ciency, any city dweller could 
tell him off·hand , The credit is 
due entirely to the broadeastenl. 

In E.ngland. where ,overn· 
ment control has put a curb bit 
on small town tenora, egg·beat­
cr ulel!men. narmonica playen, 
lind aurpluR announccrs. the be­
nighted populace is still IUiten. 
iog to "tationa a theuaand mile!! 
away through aborilinal re­
ceh'eMl ~uch a" the onc-coupler­
two-v.riometer t h i n I' that 
America discarded yean. ago. 
The ignorllnt broadcast ][~tener 
thinks that a circuit is se lcetj,'e 
if it will aeparate ata lions a 
couple of hundred mtteMl apart. 
And he h8ll ne,'er gh'en any 
thought or time to the ~olution 

oC the so-called "interference 
problem." The fact that he i~ 
totally unacquaintcd with inter­
(erence i., of eouue, a minor 
point. The poor blighter prob· 
ably never will know how badly 
off he ia and that i~ most di~­
tre!lSing. 

In America. the lind of the 
free hot air. development ha$ 
been much more encouraling. 
Go"ernment inusion oC public 
rights to the elher has been 
dellnitely IIt.opped and at lut we 
are beginning to get enough 
broadcasling atatio", 10 make 
things interesting. There i.I at 
least one stat ion en e"ery pos­
sible wa"e-Iena-th and gener.!. 
Iy two or three. What need to 
comment on the result ! 

II Joe Bozo, leading cold­
in-the-hud of the Uokeholm 
church choir. dl'sire& to ma\;e 
himself bctter known, he no 
longcr hill! to journey to Europe 
for YUTII of "neal culture or 
camp on the front ~tCPI of the 
impresariOli of tne lietropolitan 
OpCrII company. Not Jne! He 
"ets himself a br.ce of fifty· 
watt bottles ud stnts a broad­
cuting alation. The sta tion ma)­
not be large--but then there i~ 
always a ChllnC~ that some gent 
with inllO mni. in New Zealand 
may hell" him lome night when 
condition, are Ca.-erable--and 
posibly theredter commit sui. 
cide. Thc talent rna)' not be 110 
good, but on the other hand this 
defici~ncy i. ,,!Wlyl compensat_ 
ed for by the modulation wnieh 
iln·t very ,ood eith~r. Joe 
crack. hia melTy quips into hil 
microphone e,'ery night and 80 

gets a lot ol publicity within a 
radiua of twcnly-fi,,~ miles at an 
expclt.'le far te!lS than that which 
would have been enlailed had 
he dedded to reaen Ihe popu, 
lace of the same territory by 
po.!tat card. 

H OKEHOLM gcta to know 
Joe very well_ "'ell in· 

deed that whcn he is myste­
rious!)' murdcred. which ought 
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to be any day now, he will be 
given a fifty word obituary on 
page ) 8 of the local Bugle, De 
Forest, ArTl1.'!trong, Hertz, Fara, 
day_all of thcm mighl find the 
culmination of their lifc work 
in Joe's nigh!!)' broadeast. Un­
fortunate ly some of them are 
dead and those who are alil'e 
will have to make some new and 
important disco"Clies .during 
the coming year if Joe's radius 
of interference is to be extended 
another twclI'e miles. 

If Theodore Coolash. the 
]lrominent re~l-estate broker, 
desires to peddle his lots in his 
most recently subdh'idcd swamp 
his first thought i8 to create 
good will toward Theodore Goo­
lash and a ll hi, work.<!. Forme'" 
Iy such a campaign entailed 
much thougllt and quite an out_ 
lay of words in the public printa. 

Now, thanks to the 1'lId;o, h;~ 
problem is simple. ile finds a 
hotel that has not been finished 
more than twcnty_four houn!, 
he tilC"hts oIT the mob of would­
be IInnounccr~ who are jamming 
the. lobby, and he arranges wilh 
the propri~t()r to put a couple of 
lightning rods on the roof. Then 
he looks through the book until 
he find~ the wa\"clength of the 
Ileighborhood's most popular 
sllliion and he refurbishes it 
with a new .set of call letters. 
In a week or two he is proclaim­
ing h is message 10 the palpiumt 
millions. 

His task i.s e,'en simpler thsn 
it used 10 be. In olher dayt! 
when the gOl'ernment was as­
suming a paternalistic and un­
American attitude on the sub_ 
jed of air_righta the newcomer 

10 the broadcasting station 
would be asigned s wave length 
and frequently it was a I'Cry in­
ferior lI"awlength, Nowadays 
he has his choice of wave­
lengths and the trick of picking 
the frequency of a popular sta­
tion immediately 30In~! his 
problem of building up good 
will. 

W HEN he hegins to bl'oad, 
Cllst on such a wavelenlC"th 

he is sure thaI mOllt of the town 
w(ll be tuned in and wait ing for 
him. Thousands of li$teners 
who had hoped tu hear some ad­
"ertised p"oJ(ram will be tickled 
~tif[ to lenrn that they can listen 
instead of lIIr. Goolash and 
Snallp)' lines about homes In the 
suburbs. A lot of the listeners 
will take steps 10 move into the 
suburbs at once-the farther 
the betler and e"erybodr will 
write letlel'S to Mr. Goolash­
lellers that he can use as 
leads for such of his salesmen 
who sun'h'e when his office is 
bombed. 

There wag a time when one 
ukulele did not constitute an 
orchestra. But that waB before 
til'e or sill:" hundred one ukulele 
broadcasters felt themselves 
called upon to meet the popullll" 
demand for more radio 6tal ions. 

With conditions as they are 
any tlfty of the one-ukulele sta­
tions may be tuned III at one ~et­
ting of the dial. Inasmuch aB 
all of them will be emitting 
"Doll't S tea I My Daddy's 
Medal" or some gOng ending in 
"Yoo-hoo, Dear, J ust Yoo-hoo," 
the result wiJl be an ensemble 
beyond Ihe wildest dreams of 
Philip 50ull8. 

Announcel1l, too, ha"e been 
gil'en their chance. Where in 
le811 enl ightened times !lIe lown 
11811 had to content h imself with 
being just a town 8811, he now 
fin ds hjm~elf in grea t demand. 
--This is ~tatron BLAH , Happy 
Willy WhoOllisannouncing_ We 
have just reccived a telegra m 
from Mr. Patnck Knocken­
sehloeker of 4 S67 lI leAplKI'­
sauce. Boulc\'ard asking 'Who 
was that lady I seen you with 
la.st night!' Hah! Hah ! Mr. 
Knockenschlockcr, tha t W.ll.S n' t 
no lady, lhllt WII3 my wife." 

Or "This is ststlon GLUE, 
T he Old Soak announcing. We 
are br(ladCll!lting a play by play 
aeC(lunt of the football game be­
t ween· • Di ng Ding l did you 
hear the li re engine going by 
just now. Hoku8 .lII~ P hel"!lon 
haB just come into the stand, 
H ello Hokus. Did you bring 
anything with you? I'll turn 
the microphone and maybe you 
can hear the telegraph instru­
ments, There are ele,·en men 
on the leam rep resenting_Fer_ 
gua Filzraspberry just interu pl­
ed 10 ask if I ever tried to get a 
drink in Ishpeming. No Fergus, 
I never tried to get a d rink In 
Ishpeming because I ain't never 
been to Ishpeming. _ ," 

BUT WHY go on wi th it! 
There is IJO l'articular ob­

ject in writing about maile rs 
that arc known intim.tely 10 
every radio ~e t owner in the 
country. There are now forty­
six stations ill Chicago alone, 
and since the air hll8 been made 
p(!rmanently safe for adenoid$ 
It seems quite 1l0!l8ible that CI'-

(1'l«uo !«,~ to t"/1~ J9) 
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Try-out Hour for Radio Performers 

By 

GWEN WAGl\'ER 

I
T WAS an off hour in onc of 

Chicago's largest radio sta­
ttons. In the reception room 

sat a ,'aried collection of human 
beings, ranging in age anywh~re 
from 10 year!! up to 55. All wore 
eJqJressions of rapt expectancy 
and all clutched I18tchels 01 some 
dellCription or another. 

[n the studio beyond, a !IO­

prano was singing. Passionately 
a nd determinedly, but not too well 
s he was caroling, " In the merry, 
merry muh-UNTH of May !" 

J ust then the studio director. 
whom I happened to know, ap. 
peared. I went up to him. 

"P ardon me," I inquired, in­
dicating the varied collection of 
human beingll and also the s0-
prano voie\! out In the offing, 
"but just what is going on around 
here?" 

"Oh," rt'plied the director with 
a haraS81...:! look, "this is trYoOut 
hour. They all want to get on 
the air you know." 

I didn't, but no matte r. 
found out. 

According to thi~ particula r 
director. half the prople In the 
,,"orld want to go on the stage 
and t he other half want to ~iug 
for radio. 

" It doesn't make any difference 
how young or how old they are," 
he observed, "they're all deter­
mined to Ret on the air. Just 
let "omeone make SQme remark 
about what a grand voice 
they've got and they're Qff," 

"Do you gh'e them all a 
charu:e?" I queried. 

"Oh, certainly!" retorted the 
director. "Occasionally we run 
aer0$8 a lind. For example, a 
bell boy from one of the hotels 
came up here one afternoon and 
wanted to sing (or us. We t r ied 
him out and found he had a ,'ery 
good voice, exceptionally good for 
broadcasting. Now we use him 
regula r ly." 

TI>< yaunllady In front of LI>< micropllo ... i . beln, tried ou •• t WilT, Ow<n 
W.~ LoIh • ...,ut it in Lhi • • rticL<. Al C. ,noy ot 11>. pl.no ""d P., Ih",,,. 

n<or Ih~ o .... n 

Find. Are Sear<:e 
[JOWEVER, according to ,'ari. 
.l.l out dirt'ctol'3 whQm I later 
inter";cwed, "finds" are as searee 
as hair ribbons on flapper". In 
fact, in one studio I was told that 
out of all the hordes that apply 
there, less than th'e per cent ex­
hibit talent that would lend ibelt 
to broadcasting. E,'en this Ii"e 
per cent usua lly h1l\'e to be 
coached in studio technique be­
(ore th,'y can be used. 

These applican ts ha"e various 
reason6 for wanting to gN on th~ 
ai r, The mai n rM~on, a~cording 
to practically every director I 
asked, is that they want their 
fri ends to hear them. Two othcn 
are: publicity aoo the desi .... to 
make money. 

One man, howe" er, ha(l rather 
all uuique reason. He came bolt · 
iug into the studio and wanted 
to be put on the air instantly. He 
could sing, he said and that ,'cry 
well indeed. The director courte. 
ou~ly SUIfll"e\lted a tryout. 

"Tryout?" r.:opeated the gentle­
man "Tryout?" 

"Yes," replied the director. 
" To I\(!{! whether your voice is 
suitable for broadcasting you 
know." 

The. gentleman cast hl~ eses to­
ward heaven. Between clenched 
teeth he muttered something in a 
fureign tungue. Then he brought 
his eyes down and his voice up­
in Engli.qh. 

"But I don't want II tI"}'out! I 
don't need a tryout! 'am an 
Olleratic t enor. I can sing! But!" 
and here he ap]l('ared about III 
brandi~h !!Omething, probably the 
ine"iuble music utchel with 
which a ll appllcsuts seem to be 
C(Juipped. "They won't hear me! 
Can J' OU belie,'e that? They 
won' t hea,· me! Just now I have 
Cllme from a manager of a n opera 
company. I have been to him 
many times. He ~ays he will not 
hear m~ sing. He will not listen 
to me! But," a nd here the radio 
3spirant lowered his \..,ice tu a 
husky , confidential tone, "r want 
to sing on the radio and then he 
will hal'e to Ii~tcn to me! Under_ 
stand? He will HAVE to listen 
to me!" 

It might be said in pa8.'!ing, 
howCl'er, that the "manager" 
didn't. 

An';\"e8 now the little boy 
whose mother knows that if there 

(C,,"N"~,rI O~ I"~' SQ) 
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When Radio Turns Navigator 
Radio Direction Finder 
Gaidu and Locales Ves.scu 

"UNABLE to give position 
-last bearings taken 
th~e days ago--we're 

loat!" I 
Thus reads the tene but dra­

matic message from a ship in 
distress. Out in the blackness 
of the night, pitching and tOllS­
ing on waves stirred to a frenzy 
by the wintry gale, are fellow 
mariners and paS81!Dgers, far of[ 
the traveled ocean lanes and aU 
but lost aave Cor the slender 
thread of radio communication. 

"Keep lIending us test sig­
nals," f1allhes hack our operator. 
"Will locate by direction find­
er." And so the latest wonder 
of marine radio and the newest 
aid to modern navigation is 
hrought into play, 

Soon our operator is at the 
I"adio direction finder in the 
pilot houu. A moment later he 
is wearing the headphones and 

V1<w ohod;o cernpa .. loop .. """,,0<1 on 
up""r d«k of ,< . .. tI. Rot.Uen "f ,b, 
loop ;. <""'l'Olied f.om In.H!. tM cobin 

bo .... tb. 

manipulating the receiver dials. 
He begin~ turning the hand­
wheel, which sen'es to swing 
the small loop frame on the 
deck above into the very teeth 
of the angry gale. The operator 
list<?lla intently, the captain and 
others silently at.and nearby; the 
swings of the hand-wheel be­
come shorter and shorter. Here 
it is-the line of signals-the di­
rection of their passage through 
space from the radiating pointl 
But on which side of our ship­
in what sel1.'le7 Now the op­
erator throws a switch, swings 
the hand-wheel again. The 
swings become shorter until 
they virtuaHy stop. The op­
erator now bends down a~ he 
peerfl through s magnifying 
glass, squinting an eye so as to 
line up the parallax lines which 
will give an accurate reading 
fl'om the compass card below. 
Then he gives the reading to the 
pilot of the ship. A few mo­
ments 1 ate r the COUJ'lle is 
changed, and the ship throbs to 
the command of full speed 
ahead in the face ot a heavy 
~ .. 

One hour, two hours, three 
houl'll-1lnd our ship comes 
within searchlight range of the 
"esse! in distress. A rescue is 
out of the question in such a 
rough sea. but we $land by, 
l'eady to act if sbsolutely neces­
sary. The direction tinder has 
completed well the task which 
radio began. 

JUST as the dog turns his ean! 
in determining the direction 

of sounds. !!O doe!! the radio di­
rection tinder tUfn its loop to 
get a bearing on s given trans­
mitter. This ingenious radio de­
vice operates on the principle 
that a ginn signa! of maximum 
intensity wil! be received with a 
loop so placed that its plane is 
pointing at the radio stalion 
which is transrr.'tting. If, on the 
other hand, the plane of the 
loop lies at right angles to the 

fiil'{!ction of the radio transmit­
ter, no energy ia picked up and 
nothing can be heard in the ear­
phone!!.. The p03ition at which 
the signal drops out, or so-called 
minimum, is well defined and is 
employed in reading the d irec­
tion of the transmitting station 
f rom the compasa card that 
fonns part of the apparatus. 

T he standard marine d irec_ 
tion finder. as now insta lled on 
many ships, is entirely self-eon­
bined and occupies lellS than 
two !!quare feet of floor space, 
in the pilot house or chart r oom. 
On the deck. abo"e the pilot 
house or ehart room, is the 
sturdy tripod frame supporti ng 
the loop whieh [s encased in 
bakelite tubing with aluminum 
alloy fittings. The proteetive 
tubing of the loop measures 4 V~ 
inehes in diameter. while the 
loop measures 30 inches on a 
side. A 2 to 1 reduction gear. 
operating by the vertical hand­
wheel, sen'es to swing the loop 
in all directions. even in high 
gales, without backlash or inter­
ference or muscular exertion. 

An eight-tube super-hetero­

(C""H~wd,,~ /><,go.u) 

Rota'ion cont",1 of thO <adko cempa" 
lOOp o .. d tb. «C.,V« " oed for pick.", "I' 
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Washington Monument 
Does a R adio Shimmy 

Radiale.r at Third Harmonic 'of 
Ns/J Transmifler . 

By S. R. WINTERS 

TREES. bridges, enbank­
ment.s, streams of water, 
trolley !in~, "alleys, large 

screens, water towers. and other 
surrounding Olbjecta are likely 
to exercise a distorting inftu­
ence on radio waves. In effect. 
this mean/! that if yOlU are Olne 
r,f the millions of radiu fans us­
jng a eOlil Gr IGop Gf wire fGr 
radio rcception. the directiOlnal 
prOl perties of this pick-up ays­
tem are effaced. Any ulle Olf 
the abGve.named Gbjects, when 
interposed between the trans-­
mitting station and your radio 
reeehing set, may cause the 
wave 10 deviate from its true 
eOUl'$e. 

Such distOlrtiOln, other than 
inl'alidating the use Olf a loop 
antenna in determining the di· 
rection Olf a particular transmit· 
ting station, dot's not Olperate to 
tbe detriment of broadc&!t 
Ii.!!teners. However, when coils 
Olf wire arc employed as radio 
direction-findera, the distGrting 
ellect of surrounding Olbjects 
mll.'!t be syst(>matieally aVGlded 
Gr the causes Gf such wave devi· 
ati(ms taken eOlgnlzance of and 
included in direction·finding 
calculations. Instane(>s Gf prGof 
may be dted: The United States 
Navy, before establishing radio­
compass statiGns. inve~tigates 
any objects that might cause 
radio wal'es to swerve frOlm 
their path of rectitude; similar­
ly, the Navy must ascertain the 
distorting elleet of metal in s 
hangar for a huge dirigible, liko 
the Los Angeles, on which a ra· 
dio compass is used. 

The Radio LaboratOlry of the 
Buroau of Standards Is called 
upon tOl make all kinds of 
tests tOl determine the twist_ 
ing inftuence of radiOl waves as 

caused by Olbjects interposed in 
th(>lr ppth. The LighthQuse 
Sendce, with ita radio beacons 
and their far_reachIng im])lica. 
tion of service, may request of 
the Bureau of Standards assis· 
tance in determining suspected 
deviatiGn Gf waves which would 
invalidate the effectiveness of 
direction·finders in taking bear­
ings frOlm radio beacons, Again. 
the United State~ CQast Guard, 
in its recenl adaptation of radiOl 
dircction·findel'$ in trailing rum 
smugglen, may need t!l know if 
the shOlre line of a river Or a 
concrete bridge is undermining 
the directiOlnal characteristics 
!If these direct\!ln finders. 

Study Ol,(o.tion Ir':luencea 

T HE:SE: ~uggcsted senices. to­
gether with the ever·in­

creasing applicatiuns Olf the ra_ 
dio direction·finder, as well as 
the luop antenna with our radiOl 
receil'ing s(>ta. place added em· 
phasis UpGn rCliults of original 
investigations cOlnduct(>d by the 
Radio Laboratory Olf the Bureau 
of Standard~ entitled "A Study 
of the Surroundings UpOln the 
Indications of a Radio DireI" 
tion Finder." And, while these 
cGmprchensj,'e investigatioJl.l! in 
the field were made some time 
ago, this writer is fortunate 
enough to be able tOl present 
(>xclusil'e information, photo­
g raphs, and charts disclosing 
the interesting results. Francis 
W. DUnmOl e and Morris S. 
StrOlck negotiated this study for 
the Federal government. ex­
ploring into the secreta of trees, 
bridges, banks of riven, valleys, 
and trolley linC!!. 

Evcn the Washington mOlnu. 
ment. towering in silent majesty 
to a height Olf mGre than 500 

Th~ Mag<J~i"r "I Ih~ HOII, 

W • .bin&ton Mon .. m~nl whaK r .. n~~· 
"'."bot I ... t 'nto _iIl.''''n wh." NAA 

Ito .. , m;,. 

feet, did nol ellCape the search. 
ing eye (magnified by II. lele.· 
sCOlpe ) of these gOI'ernmen! sci. 
entisl..!!. And, stranger than fie· 
tion WIlS the re"ch,tion coaxed 
frOlm this enduring shaft of 
marble. It not only has ana· 
tural \Va"e length-aboul 625 
meters-but when NAA, the 
naval station at Arlington, is 
broadcasting on 2,500 metel'S, 
the Washington mGnUment is, 
In ellect, a secondary radio 
transmitting station. For. we 
have the wOlrds of Francis W. 
Dunmore, eminent radio engi· 
neer and physicist Gf the Bu· 
reau Olf Standards, as authority 
fOlr this cGnclusion. He says: 
" In thi.!! connee\ion it is inter­
esting tOl note that when the Ar­
lingtOln statiOln was transmitting 
on _ 2.500 metel'S. the signa ls 
could be heard on about 800 
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meters. Ohsen'ations of direc­
tion at this lime all showed that 
the monumO!nt was the $Qurce, 
thus indicating it was set in os. 
cillation at the third harmonic 
of the Arl ington wa\"l~ and \VIIS 
thus radiating into the SUT­
rounding region." 

'This disclosure would seem 
to imply that the memory of 
George Wll$hington may. in the 
ruture, be lleld accountable for 
!!Orne of the ills which hHet ra­
dio ncelltion. Broadcast li~ten­
'!I'II Who comptllin to Secretary 
of Commt!fcc Herbert Hoover 
abQut radiating regenerath'e 
'Iels, interference from the An­
napolis are s tation and cude 
from ilie Arlington ollval ;tla­
tiOIl, may protnt against II rll­

diating Washington monument! 
Those that would besmireh the 
name of the Father of Our 
Country by referring to his beer 
recipe and his fondness for the 
feminine gender may contend 
that radju interlerence from the 
Washinglon monument is a 
haun ting memory or pruM of 
!.he adage that "the evil that 
men do lives dter them!" Jest· 
ing aside, the scienlific in"esti­
gation into the inHuence of this 
shaft in dislorting radio wal'es 
Ilroduced interesting and \'alu_ 
able informMion, 

Natural Waveienrth 

TESTS in pl'oximity to lhe 
Wuhington monument indi­

ca ted thllt the grt'lllei!1 distor­
tion of the wave fronl was at 
625 meters. which obsen'ation 
led to the conclusion thaI Ihi~ i, 
the natural wal'e length of the 
marble shaft, Sillnals were sell t 
rrom a sp·edally installed trans­
mitting atation, lo~ated at the 
Soldie)'8' Home, on a series of 
wave lengths, ranlring trom 400 
to 1,000 meteI'll, The direction­
finder was stationed, successil'e_ 
ly, at each of six II08iti1)11$ at 
increasing distances from the 
monument. Observations Were 
made of the horizontal angle 
t.hrough which the direction, 
Ilnder must be turned in order 
to obtain a minimum signal. 
Some of the obsen'atiotl$ were 
prod ucti l'e of pcculiar twists of 
the radio waves; this llhenome­
non learling the in\'ealigators to 

con~lude that these strange dis­
tortions were traceable to an 
undergrl)und csblc line extend­
ing in a lIOutheasterly direction, 

With a porlahle direction_ 
finding outtit, the representa· 
tives of thc Bureau of Slandsrds 
in"aded a nlley, through which 
coursed a brook, 25 feet wide, 
Alfred Tennyson, in writing his 
1I0em, "The Brook," was not 
equillped with 8uch modern in­
~Irument.', and neither werc 
these faet-aearching 8Cientists 
prodded with a poeti!! license, 
They are content in informing 
a radio-intereated world that s 
small body of water eatlsea little 
distortion 10 radio waves, The 
direction_tinder WaB carried 
from point to point along this 
Jeisurel)'-mO" ing brook, and 
onl}' in one instance did the in­
,isible Wal'e swerve to any ap­
preciable degree, At this par­
ticular point a tree, only six 
feet aWay, WI\S held responsible 
for the radio Wa,'e wandering 
from its Ildh of rectitude, 

The tentativc conclusion that 
trees catlse de,'iation of wa"e 
fro nts prompted the BUT(!au of 
Standards to focus its direction 
tinder sround II trce in all open 
field . 'Yhile the transmitting 
set, loca ted a Ilumbe.' of miles 
IIway, at the Soldiers' Uome, 
wss "ending Oil wa,'e lengths of 
400 lind 1,-100 mele)'8, respec­
tt,'s!y, there was a ncgligible 
amount of distortion, either di. 
rcctly in front Or behind the 
tree, lIowe"er, when Ihe coil 
antenna and recell'ing Het were 
placed to the right or left of the 
Iree the inte"cepted radio wa,'c 
de'1lOted as much lUI fil'c de_ 
gree!!, The tree im'ohed in this 
test \\'as only 40 feet high; 
which faclor prompts the Gov­
ernment im'estigators to IIssume 
that grellter distortion would be 
caused by proportionlltely larg_ 
er trees, Radio experi menter:'! 
might pUI'Sue rI.i s line of im'ea· 
1illstion with interesting results, 

If broadcast listener~ re~ide 
in the l'icinity oC a water towcr, 
this form of structure may 
prove to be the source or radia­
tion of radio waves--a aort of 
secondary broadclUlting station, 
if you please! Distortion tests 
were conducted in proximity to 

Th~ .I{,,~a.in~ of Ih~ llo" , 

a lSO··Coot water lower snd an 
electric-power line nearby, T he 
waves swerved con!liderably 
but. we lire told, that "Ob8erl'a. 
nons on the longer wll,'elength 
-1,400 meters--indicated that 
s large part of the distortion 
may be due to the power "'ires 
near which the obsen'ationl! 
were tsken, On Ihe shorter 
waves thc distortion is in such 
II direction tha t radiation (rom 
the tower is indicated, though 
the observations on 626 metera 
make. it unccrtain whcther this 
is the entire csuse!" 

Banks and shore tines of 
rkeTli may be disconc.erling to 
the otherwi~e unimpeded !Irog· 
r{!SS of ali-embraeing rad,o 
waves. Thus, if you are camp. 
inl!' and Jl~ing this coming 
SUmmer, with a radio receiving 
~el and loop aa a pick-up sys­
tem, the wavea from your (avo_ 
rite broadcasting station may be 
slight ly distorted lind your coil 
antenns, in effect, may lose 
~ome of its otherwise sharp di­
rectionsl llropertie!!, Howe\'er, 
tellts behind a 20·foot bank IIf­
forded proof of relativel}' little 
d'lI'islion of radio wave!!, Fur­
thermorc, we are informed that 
a wa"e speeding o,-er one-half 
mile of fresh water, IIllproach­
ing the shore line at an angle of 
500 degrees, is not di,torted al)­
preciably, 

A concrete bridge, if it con· 
tain!! iron reinforeements, is apt 
to bend radiI) waves cons,del'­
ably-that is, cause a relative­
ly wide devialion, The Radio 
l.aboratory of the Bureau of 
Standards placed its portable 
rlldio direction-finding equip­
ment 011 a 150-foot reinforced 
eoneret\! bridge, CUrl'ell plot­
ted as II result of this teat 
showed Illrge ~ngie8 of distor­
tion, whieh are attributed to 
the iron reinforcements of the 
bridge, In snother test, in a 
lima!l \'lIlley_1I cut of 500 feet 
long and 60 feet deep--which 
was sj)~nned by a small frame 
bridgc, the direction-finder fail­
ed to diselooe any IIppreciable 
distorting affect of the ~peed_ 
ing invisible wa,'e!!', A tele­
phone line c)'(Jssed this "slley, 
I.arallel to the hridge, 

Distortion measuremenl>! were 



KAU IO AGE/or J"nllarl' . 19li 

made near a lOO,foot wiN', 
supported five feet above the 
g'round. at an angle 45 degrecs 
wlth the line to the transmit­
ting station. This clevated an­
tennS was tuned to the wave 
length of this experimental 
broadca~ting ~tation. with the 
result that II. slight di..tortion 
of the wa"e front was recorded. 
EXllerimenta with the coil 
aerial. an integral unit of a 
radio direc tion-finder. dirf!ctly 
under a lOO-foot S_wire an­
tenna, 75 feet o,'erhead. failed 
to produce any distortion. when 
the antenna was tuned or un­
tuned. This antenna WIIi! 
stretched at an angle of 15 de­
greC& with the line to the traus­
mitting station. However. when 
the direction-finder wa~ placed 
near the lead-in wire the in­
coming radio wave evidenced a 
marked deviation. "Very little, 
if any distortion existed with the 
antenna untuned;' obsen'cd 
~'rancis W. Dunmore of the 
Bureau of Stantlard~ "This 
shows," he emllhlU!iz€s, "The 
importance of keeping the di­
rection-finder at a considerable 
distance (l00 feet or more) 
from anY such tuned circuit." 

Explore Thr .... Channel. 

THIS comprehensive i'l\'esti­
gation into the rcaetlon of 

radio wlI\'es when they colllde 
with objecl8 In their mad race 
through the ether invoh'cd the 
design of special eqnipment for 
this purpose. For in~tance, the 
direction-tinder con$istcd of a 
coil of wire wound On a frame 
four feet «Quare. This design 
made provision for the u~e of 
three wa\'e length&--400, 625 
and 1.400 meters. The frame 
of this aerial was mounted with 
its plane vertical on a tripod 
three feet from the ground. The 
frame was rotated on a "ertieal 
axis by the obsen·er. who was 
located eight feet awsy and he 
manipulated two heavy piecesof 
cord which were attached to the 
frame. The detector circuit and 
batteries wen! p laced on a stool 
three feet high. 

The scale On the direction­
finder read from zero to 180 de­
grees, and it could be clamped 
at any position On the tripod. 

A pointer on the coil frame 
turned with the latter and 
served a~ an index by which to 
read the Jlo~ition of the direc_ 
tion-finder. Visual obser"atioM 
were made in determining the 
,1irection of the transmitting 
station, a telescope being mount_ 
ed UJlon the coil frame for that 
lJUr po.~e . The ]lO$Jtion of the 
telescope on the frame 'I'M de­
termined hy ohsen'ation made 
in a large open tield, whel'l! it 
was lJre~umed that no distor­
tion existed. The direction­
fin der \\"1\.'1 turned to such a po­
sition that the ... illnal$ were in­
audible. The tele;,eope Wll~ 
then put in Illace on the shelf in 
the middle of the frame ~o that 
the image of the tran_mitting 
RtatiOn could be ... een on the 
ero."'I hairs. The teleMope WAs 

then secured firmly in pogition. 
The radio recch"ing set Or de­

tector cireui! for the reception 
consi"ted of OIlC "sCuum tube. 
of the non-o~ei1Jating typc. A 
small air_core transformer was 
employed, the part icular a,lyan­
tage of which was the reduction 
of the change In tlirectlon with 
n~"erslll of eoil leads to about 
two degreeB. The obsen·er. en­
gaged in making diatortion ob­
servations, would Ii~ten to the 
radio aignals receh'cd by this d e_ 
tector circuit, turning the frame 
of the coil antenna until a mini_ 

" mum ~ignal i~ heard, The scale 
reading on the direction-finder 
is then recorded. The leads to 
thc detecto r ci~uit are rc"ersed 
by mean.' of a ~wilch, Hnd the 
oh~en'atioll repeated. The mean 
or a,'erage of thc-.c two rcad­
ing!! is the basis fo,' plotting the 
chllrt.< ~ho\\"ing the <li~torting ef­
fect of radio Wa\'e" when IItrik. 
ing different object~. 

The IrllMmjlting station, e,.,. 
tahliahcd cspecillUy for thei<C 
le"ts. waR located on the 
gTounds of t he Soltlicrs' Home. 
three and one-half mile~ from 
the Bureau of Standard!!. The 
transmitting antennll was SUIl­
pOl·ted between an de"ated 
water tank lind the tower of II 
building. The commanding lo­
cation of the Soldiers' lIome, 
~itualcd on OnC of the hill"hc8! 
points of the Di~trict of Colum­
bia, W8.iI a natural ad"antage 
fa\'O"jng the~e obsen'ations. The 
magnetic compa&! was db.· 
ca rded a ... a nlean~ of d~ter_ 

mininll the direction of the 
transmitting stallon when \IIk­
inll" hearings becau~e of iii! po!<­
"ible effect UpOIl the tle"iation 
of the indications on the Bcale 01 
the dircction_tintler. 'rhe tele­
scope afforded visual means of 
sighting directly on the trans_ 
mittinl( station, located as it 
was on 3 commanding hill. Con-

(1'I .... ~ .11 .... 161"'0_ '0 ) 
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FuLL Data on 
BuiLding 
World'" 
Record 
Super 8 

U NPRECEDENTED inter­
est in the type of super­
heter odyne described on 

pages 38, 39 and 40 of the No­
vember ;!!Sue of thi" magazine, 
coupled with insistent demands 
from our reade rs for further 
and complete building dala on 
the laboratory model which we 
constructed, prompli! the staff to 
present in the following article 
a ll the details of this excellent 
receiver so that even the no,-ice 
may duplicate the "et. 

In the November i!lSue t he 
schematic was shown for the 

The MaglU;nc oj Ihe Hour 

En<A'ed in'to c. b­
In .. w,.bloop . ... d 
lo,d sp<. k<r tbe 
R . d'o A.~e lobor..­
IMY mod<l or tb. 
Wo'lld'. Record 
Super 8 P"' .. nt ..... 
unusually Uln,,_ 
,;~. · PP<A''''' •• 

more advanced faDS. Pictures tion of the photograph of the hope thst all our readers who 
wer e also published. However, completed receiver equipped have bombarded us with quea­
in this presentation practically with loop and loud speaker, t;ons on this receiver will find 
a ll of the details are shown in which is shown a t tne heading their hopes realized when scan­
pictorial form with the excep- of this page. In this manner we ning these pages. 

I ," --I. " 

1: I . 'I ~1 
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.'l J .-----
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l 
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" 
LoY"'" d'.cum 01 .h< p ......... with ,n.tructio .... for dr.mnc and c",rav'ne ,f lb. 10"" "d .. "M 
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Detat! of Coupler F========~-:-"~="l 

A GREAT many of Ihe re- EVUY NIGHT LOG 
qUllStII re<:eived in t11;8 office K. 51... Loop 0 •• . 

were for the details of the coup- 1010 KPRe 61 60 
lin.,. unit on which in this i'!JIlle. 1000 WPC 62 62 

• ..,. 990 WGN '4 6J 
on page 1!J, are given the Dum- 9110 KOIL 65 54 
ber of turns for the plate, grid 910 KDK A 66 65 
lind pickup windings. The wire 960 K58A 67 66 
used is No. 26, DeC, lind the 950 WCES 6!1 68 
Htalor form is 3 inche$ in diame- 940 WSMB 10 69 

II. 930 !COA 71 70 
ler, with the rotor being 2.,.", 920 KWKH 13 H 
inches in diameter. The connee- 810 W:U 74 73 
l iom are shown in detail at the 900 WIIZ 7S 74 
Jeft of the coupler sketch, while 890 WJAX 77 U 
the proper method of wiring "0 "FAB 78 76 
them in is shown in the pidarial 870 WCBD 79 n 

860 W EE I 81 so 
representation on page 21. 1150 WWJ 53 81 

For the more advanced ex- 840 KRLV S5 84 
perimenters we are again ~how- no WPAP 86 n 
ing the schematic circui t of the 8Z0 WOAF 88 U 

h h . 10 WEBH 90 aa 
receiver, with slig t c anges 800 KTHS U 90 
made in it since i13 first appear- 790 Wc;'V 93 91 
ance in November. One depal'- 1110 CKY 94 9] 

ture from the oriR"inal one is the 770 WTAM 95 93 
insertion of a C battery in series 780 WOAI is 9G 
with the center tap of the 10011 ~:~ ~::~J :~ I:~ 
which will have a tendency to 730 NOD. Io. ••• ~ 
further sharpen up that circuit. 7Z0 weco 106 104 
This is only 8Uggeo!ted for those 710 wt.w 1119 107 
li\'ing under the shadow of a 700 WSB I II 1119 
broadcasting station in some of :~ ~,;;;h ... ~ 113 liZ 
the metropolitan areas. 670 WQJ 11 7 11 5 

Tendency of the inierme- 1;60 WJZ I Z0 II I 
diates to oscillate is suppressed 650 KMA 121 1%0 
by meam of the C battery tap :: ~~AP :~: :~! 
going to the filament terminal 6:ro woe 131 IZ9 
of all of the RF traDllformers, 610 WCFL 136 134 
and the first audio. Grld btas is 600 KrRU 139 131 
gi\'en the last audio where a ~:~ :~x ::! : :~ 
UX112 is used, this bias being 570 WHO lSI 149 
the full voltage of the C battery, 560 KYW In 156 
71k \'0115. no KSD 163 160 

Two ten ohm rheostats are 

~I of the oociIl.,.,.. ",,"pi., No. ~6 
DCC ..t .... i. UHd in .11 w;ndin~ .. Th. 

tum. at. .h .... n I" .ketc" 

pro\·ided, one for the filament 
control of thl"1!e of the interme­
diate s tages while the seeond 
one is used for the filament con· 
trol of the fir~t a nd second de­
teciors. The tubes to be u~ed 
are noted in the pictorial rep­
re~enlation and this !!Cherne 
$hould be followed for best re­
su lts. 

While the midget condenser 
used for balancing the loop is 
placed on the panel Where it 
may be eMily reached, in actunl 
pracilce it has heen found pos­
sible to IIlace. it back of the 
panel and once adjusted for a 
certain tube in the first detector 
~ta/:"e, it can be left alone. Per. 
ha»3 the sversge set bui lder 
will like it on the IJanel so It is 
shown in that po~ilion. By 
mean~ of it the loop may be 
made either sharp OT broad. 
S\\·itching around the two out­
side loop terminals may make a 
difference on the tuning of Ihis 
midget condeuser, and it is rcc· 
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ommended that connections be 
~witched IInlil best results are 
secured. It is alro advisable to 
try more than one position (If 
the rotor coil inside the coup­
ling unit. With the rotor at 
right anglca to the grid and 
plate ",iuding>! on this unit there 
will be least tran8fer of energy 
f rom the oocillator to the grid of 
the first deteetor. In this cllse 
there is nQ tendency of the first 
tube to block undn strong sig­
nab. However if the inductive 
relationship of the pickup rotor 
and the stator coils is such that 
ms"imum energy ill picked up 
from thtl oscillator there ;9 a 
p0S8ibility of o'-crloading the 
finsl detector grid and intro­
dueing considerable d\$\ortlon. 
Tune in a signal of medium 
strength and then adjust the 
pickup coil for best rCl'lults. AI~e 
switch thc outside terminllis of 
the loop and see if different re_ 
aulfa arc obtained. 

I N OPERATION we found the 
simplest method of tuning 

WII3 to set the oscillator con­
denser. at the right. to a given 
point and awing the loop con_ 
denser, left, back and forth nn­
liI II gentle hluing sonnd is 
hellrd. This shows that the loop 
circuit is then rcsonant at the 
frequency for which the oscil­
lator i! set. A \·anatlon of the 
rhCO>ltat eontTolling the fila_ 
ments of three IIf the intcrme_ 
diate ~tages will result in chung­
ing the volume of the signal. 

If properly built thils receil·cr 
will !urpriae its owner with ita 

LIST OF PARTS 
1\ B ... l ... I" ux n.~; .. ft .... k ... 
2 S.I •• ' .... 4 10 RI'" " ... 1 ... ... · ,. 
2 5.1 ........ 400 RI'" ' ..... 1 .. .... · 

,0' 
J Tko, Itl'" <uplift, ~ .. IO 
2 1t ... I.. .0005 ... I~ noiobl. 

< .... dem .... 
2 V .. l'r 10 .. h .. . h ...... .. 

Jewell d ~.1 ... .... nit ....... 
0·7 ~.·0· 150 
C .... , SOO.OOO " hon . c. i.· 
....... ~"' i.bl. 
H.on ..... . I .... d .0000·1\; mId 
",Id, •• < .... ~oo ••• 
S . .......... OM ",fd c" .. do .... . 

2 SUI'"'' .0005 ",fd < .... d . ..... . 
I S.m ..... US ",1, . 1 .Io..h 
3 S . .... m .. 1 ", Id br""o • • G .. · 

d ..... .. 
1 Vul" ""_ "'''~''';B' pl~. 
2 Tio .. rd • • on •• dio ..... f " . .... 

• .. 2-11 3·1 
V .. I01 61.mn' ." .. ,,..,1 jock 
Rodl.u 14 Am .... ". 

I It.dio ll 4.A A"' ... . lt. 
2 N •• , ..... I • •• n1 .. dl.l . 
3 X.L P~.hpo." 

Q u.Ji., ... c I .... " 
Q~.li .• ,,~. d . ~ .... "".100' 
B u . .... 71i ... It C b ..... y 
F ... I phoa. "I •• 
f n",'u 1 dfid.16 ".n.1 
AIKo~ 61t .. 
Ma; .. ,I. "Su .... ·· B .11",1 ..... , 
R_ti,,,n 5 .",,, .• hor, .. 

abLlity to pick up long dtStallce 
signa!$. The lIudio qUlllity is 
good with the type of audio 
transrormer.! lIhown. although 
thOlle who are finicky on the 
~ubjed of Quality may find it 
more to their liking to make use 
of the larger trllnsforrnel"ll mllde 
by the same manufacturer, such 
as the R200. 

For IhOlle who like. to be re­
licved pf any trouble in the op-

Th~ .lfa,atint oj III~ flo", 

eration of a set, we used lhi~ re_ 
ceh·er with lin Abo)[ filter for 
the filnment aupply .lind R lilli­
jestic B eliminator for the pla t ll 
potentinl. Thus aU we had to do 
WIIS to turn on 11 snap switch a nd 
the fila ment a ud plate power 
was on. What could be simpler? 

Power for the Abox Illter i~ 
supplied by a fi"e ampere eh arg. 
er, bulb type. Thi$ ,Mures -suf_ 
ficient flillment voltage to r un 
the Super S e\"en if a UN 210 is 
used in the last stage. E"en on 
extreme di~tance when the set 
is working to i1$ utmost therc is 
no hum of an eleetyiea.l na.turc, 
s uch lUI modula tiOIl . All bulb 
chargers have a ~1!ght meeha.ni_ 
cal hum, but this does 11 0t affect 
reception. 

A few final words. Be sure 
to solder all conneetions wcll. 
Go on~r the sct twice to mske 
sure tha.I all connectiol"Ul arc in 
accord with the pietorial layout 
on pa.g~ 21. When satisfied that 
all i~ well, hook up the set to 
the A and B source and prepare 
10 enterlain yourself to your 
heart's content. 

To mllke the loop lind oscillator 
setting!! t rsck liS nearly as pos­
slblc. the Quali_tonc loop was 
u~ed since it seema beat designed 
for thils ]Hlrticular lIel. 

Sel builders may expect a slight 
dc\·ialion from the published log. 
ging!!. due to s ditfe~nee in tubes, 
loop and the amount of C battery 
aplllied to the ccnter tap. How­
ever the Log !hown wi!! serve as II 
guide for the experimcnter who 
should be able 10 log his own set 
in the SlIme. manner. 
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Dual Impedance Receiver Has 
Excellen t Tone Quality 

TONAL qu.llty bas 111"'111' 
been an aim of tbe experi­
menter. In tbe rllCeh'cr 

~bown on tbese palfllll tbit objllC' 
th'c hM been Ifainoo by a com· 
bination of one at.Blfc of audio 
amplification followed by two 
st.Bges of impedance coullling. 
For the dist.anoo enthu3ia.sl the 
set hM been arranlfed for one 
stage of neutrali~ UF amplifl. 
cation and a relflmerath'e detec:­
tor. This combination hal been 
tested thoroughly In the labora· 
tory of this maga1ine lind ha.s 
performed very sali6factority in 
all rCllpcct~, including that of ae­
leeth·itl'. Thi! being under the 
control of the operator, any de­
gree of aclllCth'lty may be ICCUrOO 

merely by alterinlf the illductil'c 
relationship of the RF Ilrimary 
rotor, 

A.! will be noted from the 
schematic on page 23 the d ual 
;mpedlillCCII (Samson) are a com­
promise between trafl!lformer 
lind impedance coupling, Th(!M! 
ghe good quality reproduction 
lind are mounted and connco:ted in 
the S3me manner U ordJnary 
audio tranuormen, the condens­
er'll beinl. all'{!ady placed inside of 
the cues. 

In the photolfrllph on pa,e 22, 

""'"., 

R F and Regeneration 
fli ake Ideal D X Set 

the condenser on the left is for 
wal'elength tunin,. tbe upper 
knob on the RF coupler in the 
center of the panel i. for the ~. 

generatil'e rotor. whil", th(l low",r 
rotor i~ for the RF plate rotor 
which p<lrmits either line or 
broad tuning. The rigbt hand 
condenser governs the secondary 
wa,'clengtb, The antenna wind· 
ing on the coupler at the left is 
fixed. This coupler is arranged 
h()rizont~lly whereas the doubJe 
rotor coupler is arranged I'er· 
tically. this ClliminaUng any POlJ­
sibllity of inter-aetion betwe€n in­
ductance$. 

For neutralitation oJ the til'lll 
RF lube and to prevent this tube 
from .:tipping into oscillation and 
radiating in the antenna dn:u;t. 
(el'en though feebly) the 85 mh 

cholre spanned by a .0001 mfd. 
fixed conden!!er is placed in 
!!eriC!! with tbe ,rid return of the 
fll'!It tube and rOC!! to the negative 
of the flr.st tube. The neutraliz­
ing condenser ia placed between 
the plate of tbe first tube and the 
grid end of the 85 mh chok",. 
The connection is shown clearly 
in the schematic circuit printed 
in this article, 

-" 
.~ 

In the regenerative drcult an· 
oth",r 85 mb cboke i. placed in 
Beries witb Ihl! regeneratil'c rotor 
between tbe rotor and the pri . 
mary of the 2 to I audio tr&rul' 
former. It prevents RF energy 
from going th rou,b tbe primary 
of the audio transformer and be­
in&' pa8Sed on to the next tube. 
r()!julting in distortion. Tbis 
choke is spanned by a .001 mfd 
.condenser whicb act"cs to bypaS8 
the RF energy to the t!lament 
pOlliti,'c terminal which is com· 
mon with the ground, 

hide from the features men· 
tionlld aOOI'c the set i, a st.Bndard, 
good. radio frequency amplit!ct 
with rell'enerath'c ItctllCtor. one 
straight audio and two impedanc", 
alages. The coos! of Ihe part" i~ 
not excCllllive and their llS8Cmbly 
is simplicity Itself, 

Pielo"'a l " ),out 

THOSE wbo are not aceu!<­
tomed to wiring a recei"er 

from tbe scbematic circuit should 
consult the plclotlal N:!presentll_ 
lion of this receiver II! shown on 
page 24, Tbe parts may 111'111 be 
laid out upon thc baseboard and 
the panel u sbo"'n in the dra,,·­
ingll and tbe photographs, T hen 
th<l lIlaml'llt wirin&, of all the 
socket!. together witb the Am_ 

.. ,,--., . . . 
/ - " ~~ m (.' • 

~, \ ....... 'J __ " I .... ,rom I ",~ ,"-

~ -;,{'I f'\') n i) 
, 

1"'0"" pon.1 Ylo ... or the ,..,oIn< duaibod In tbi ..... Id., 
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strip 2 inches by 1 inch csn SliP-­
port the two binding poats for the 
loud speaker. while another strip 
of the same aiZ(' can be used for 
holding the two binding posts for 
the antenna and ground. 

As shown in the photograph 
the grid eonden$('r may be 
mounted directly upon the grid 
terminal of the socket. This will 
conserve space. The 0-500,000 
ohm \'ariable resistance which is 
used as a volume control is 
mounted on the panel at the ex­
treme right, and is connected in 
the circuit across the grid and 
bias connections of the Ihst audio 

l--c:==-;--,:,"''---,---,---,---:--,---,---,--,---::::--:-::--:::::--' tranaformer. It is not shown in 
Ro .. vl.w o( 'ho <ompl.,.d ,«<iv« . h.,...;nl .11 po,,, In pl>.« o"d "'1,«1 the schematic drawing, but is in 

the pictorial. Another means of 

perites, should be placed in be­
fore the other wiring is done. 

In mounting the double rotor 
coupler attention should be paid 
to the fact that upper control is 
the regenerative one. This wind­
ing Is larger, in tums. than the 
rrimary or the "RF circuit, and 
the coupler should be mounted 
with the regenerath'e rotor at the 
top of the panel and the RF pri­
mary at the bottom. All connec­
tions of tlle two coupleT!! are 
brought out to soldering IIIgl! 
whieh makes a!lSembly quite 
easy. A strip for the binding 
post$ at the rear of the baseboard 
may be made from a piece of 
bakelite 7 inches long and about 
an inch wide. Another smaller 

LIST OF P ... RTS 

1 Sam." .... ' ••• 0 coupl •• 
I Som ••• d.o~bl ..... . 0. <,,~pl •• 
2 5 ......... 0005 ... f4 ....... hl ..... -

d . .... .. 
I S.m .... 2.1 a~d;o .. u.lo ...... 
2 5 ....... d~.l Imp.d.nc •• 
2 5 .... , •• 85 ",h .h,,". 
I S .... ,,," n.~.,.I; . I., <"duo .. 
2 s. .... " ..... 1 .. 4 .. 1. 
5 Eby UX <~.h;on .o.k." 

10 Eby • • f .... d hi .. dl .. , pu •• 
3 R.d .. l1 " "'mpo,I .... 
1 R.odion 4 .... Amp •• ". 
I Son •• m" .001 mid. <ud,n ... 
I S ... ,.mo .0001 .,fd. <"odn.er 
I 50".0"'. ,0005 ",Id. <.ndom ... 
I D~,ham 2 m ••• ~m •• id I .. k 
I C." • • "Imp" b .... .,. .w't<h 
1 C .. t>.I.b 0,500.000 oh... ...1· 

ohl .... ,I".T 
h26x3·16 1' • •• 1 
81,.25'11 b ... bo .. d 

cutting the I'olbme of the receiver 
lie!! in the manipulation of the 
RF plate rotor so that its winding 
is at right angles to that of the 
aecoudary. Which of the two is 
preferable remains for the indi­
vidual aet user to determine. 

Neutra\jzation of the first tubo 
is not difficult, the knob permit­
ting any value of capacity within 
the range of the neutralizer to be 
,,<d. 

Thi ~ receiver has been used 
with A and B batteries and 
with A and B elimination, per_ 
forming satisfactorily in either 
case. For congellted area~ like 
Chicago and other metropoiltan 
centers, it should appeal to fans 
who ha\'e had difficulty in tuning 
out interfering stations. 

S.h."'~'k cI,cul, o(,h. D~ol TC .... Iv« I,." .. .. rueh 'lie o.t may 01 ... h< wI,e<! 
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Pic,.".;.1 fopf .. e .. ,.U"" or 'he Sam.on Dua l TC JI:«e;vef ... hkh may . 1.Q be uoed • • • ,.;,;nK d;.~'am by ,h".. who 
.fe no •• cc~"Qmcd '0 tch<ma,;c .knchn 
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Clough 7 Tube Super R esult 
of Much Research 

S eCleral lVOCle/ 
ilf ake il lligldy 

Fealllre.i' 
[) eJimblc 

C ONS10ERABLE researeh 
work has been done in 
the pullew years on the 

~J1erheterodyne. princlpally by 
independent engineer. who have 
!IeCn in this type of receiver the 
CUlmination of all ideas con­
cerning distant reception. ( ree· 
dom from in terference and. lste· 
ly, exce ll ent audio quality in the 
loud ~pellkcr_ 

With thl' in mind we take 
pleasure in announeinlC II recent 
design by Kendall Clough, of 
the Resear(!h Laboratories of Chi­
cago. of II Ie,-en tube superheter­
odyne in an exceedingly com­
pact (orm which has given. un­
der RADIo ACE laboratory teslS. 
perha~ the highest account of 
itself of any of the t)·pes of sim. 
ilar Teeei,-en of the same num· 
ber of tubcs. In add ition the 
quality of the audIo end of the 
receil'er is excclh:ont. and 8ur· 
Pllll!les any th inlC we have yet 
tested. 

These remarks may seem rath. 
er radical for a magazine of 
conaervative tendency. but the 
faetl speak fo r themselves. We 
arc alway, on the lookout for 

8\· F. 1\. III LL 
(.t._;~I' J J,,",rj 

wmething better than the ordi. 
nary for our readen and in this 
ell.'«' we belie,'e we have found 
it. 

Inspection of the schematic 
circuit of this aet will not dis­
tlo.~ any trick atuntl. Instead 
the reader will ol)serl'e that it 
is the conventional SUJlerhetero-­
dyne with a ahielded liMIt detec­
tor, a shielded OI!cilllltor. lind 
antenna coupling Instead of II 

loop. These fcaturc8 (the IIrst 
two). make for decreucd local 
pickup of $Iray energy, while 
the latter permill the u~e of the 
re<,;e;" e r in a conlCeated locality 
where a loop'" directional pro-­
petlllilics would be let at naught 
due to the constrllction of the 
building in which Ihe receiver 
was located. It alllO permits us­
ing a I'ery small energy collec· 
tor. an antellna of from <I to 25 
feet in leugth. 

Howe"er tho feature to Which 
most imporlance Bhould be at­
tached i~ the method of feeding 
the oscillator a pOIIitil'e grid bias 
to a point where the plate cir. 
cuit of the oscillator will take 
the .same 8paee current with the 

fU~ OIICillatinll' '" it does with 
the tube Not oscil1ating. When 
this tlOint b reached {as will be 
(xplained further In Ihis al'ticle) 
the e'-en harmonic.< of the OI!Cil­
lator will hale been eliminated. 
lea,-ing only the odd ones which 
wi!! be greatl), ,'obbcd of their 
energy_ 

Pc-kin, the Filler. 

ANOTl1ER point to bn consid­
ered in thla particular ~u· 

perheterodyne i. the fact that a 
great deal of work was expend­
ed On the intermediate ata,es by 
llr_ Clough who had felt there 
WM much to be dellired in tluk­
ing long wne tl lter drc ... ib: and 
who aet about dClligninlf a new 
method of doing thi3 work. Be-­
side the accuracy of peaking in 
the Intermediate stages, the 
que,lion of lIeld inlen3ity of the 
tran~formen themselves was 
fully lm-ellt igated with II vicw to 
finding the efTecliI of coupling 
between the intermediate trans-­
formen; the prtsence of ahield. 
ing: the effect of non.unlform 
tube capacitiu and a hOllt of 
other problems with which the 
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an~rage experimente r Is not pre­
pared to cope. 

As a resul t of months of "'ork 
this especial design has been 
found to be an Ideal one both 
for th,; cxperimenlcr and the 
listener. By meana of the oscil­
lator biasing system there are 
only two poinUi on the oscillator 
dial where a atation appears, 
this being 1\ normal (unction of 
t his kind of r~eil'c r. In Borne 
toealitic.'! this fealure is highly 
nece""ary to permit rec('ption of 
a distant stat ion either on the 
highe r or the lower beat of t he 
OlICillator. In some C8!e8 where 
interference is enc(lunl(>r("d in 
t he upper beat, the lower olLe 
will bring t he desired station 
through wlth()ul a trace of inter. 
ferencI.'. With the e\'cn harmonicli 
eliminated much of the ~hort 
results. Then c&refuny begin 
tishing (or the d istant Mations. 
Do nol make too great capael t)' 
~hangc8 in t ha oscilLator circuit 
when hunting DX for on many 
occasiollll you will entirely pa~ 
o"er the desi red long d istance 
signal. The midg£'t capacity 
shown as RF gain will help in 
making the set Icnsitive to sig­
nals. If t he potentiometer (vol_ 
ume control), on the panel is 
thrown all the way o\·er to the 
negati,'e it will throw the int!'T. 
mediale stages into OIICillation. 
T his control ahould be oparated 
at a point j ust below that ,,'here 
the intermediates go into oscilla­
t ion. 

EI!lewhere In these column~ 
there will be found a log or the 
performance of this reeeil'er O}l 

,!iOht8 of/lcr thOR .I/ondoj/-this 
particular night being ·'~lIe nt" 
in Chicago and not a good .. ,'c­
ning to test a recail·cr again;;t 
the local barrage, 

In a fonheoming illllue of Ra­
dio Age we hOIU! to have morc 
data. of an ojleratil'c nature on 
t his recch'cr. ThOl!e of our r ead­
el'!l who build this set will confer 
lI. fRvor on us by reportinll" their 
results for the benefit of other 
ex\.crtmenters. 

In the aud io end the plate cir_ 
cuit of lhe second detector is 
~uppli ed wi th a 276 rf choke 
which serves to keep out any rf 
from the audio primary. This 
coil is lIpanned, from plate to 

LIST OF PARTS 
2 S,M '~pe 11·'\ pl~ . ;" <o~ . 
2 S.M " pe ~I~ <0;1 .o<~ e(. 
I S,M ' 1po 21 5 .1 < ~ok. 
1 S. M ,~p, 2 76 , f <look, 
2 S ,M ' 1PO 316 u,i.~I . <o" du., 

. du •• , . 
2 S,M ' ~p, Bal y, ,,,"" d •• I. 
I !I,M . " •• 340 mi. , e . <o" du., .. 
7 !I_M ', po 5 11 .ub •• o<ke .. 
2 !I_M ' ~pe 2 10 lon, ..... . ..... . 

fo , ,,, ... 
I 3,M '!'P' 21 1 Ai. <0 ......... ' 

10 ........ 
2 !I,M '1P' 220 . " dio "Oft.lo , ,,,· ". 1 !I,M ',pe 221 ou .put .. am •• 

( ...... u 
2 S-M ' n>" 631 ..... ,h i. I •• 

V •• I.~ el .... d <i,n i, pl,ono '"., 
Yule , pi" . am. co.ble 
Yule, J 01.", fi l .. ".at .10 ... , .... 

2 y .. I"l' 200 .1.", po, u.iomd. ... 
2 V .. I., Imp jo.k , f • • • p ... k., 
5 P ol,,,,.. I mid b,p'" < ... ' .e ..... 

D"bil , ••• 002 mid <o .. d ... .. 
Du.U,,, ,0005 .. Id u.dom ... . 
0 .. ,10,., 2 ", ••• J. ... INk ,ftd 

moun"ft. 
B ••• H •• paDel 7 10, 21 10, 3.16 
B.keli, • • • 10 p .... 1010, 2t 10, 

3·16 
2 Buj, .. ;. 10 .. .1 .... 
4 £ 10, b i.di., po .. ' 
I Yule, n l .... u. ,w,«" 

)legath·e nJament , with a .002 
mfd condenser. The grid re_ 
turn on the fi nlt audio is to neg­
atil'e filament. wht'rt'as the grid 
return of the second audio i8 to 
t he 6-7 lj! ,·olt tall on the C bat­
tery. Th~ output tranaform~r iq 
ahown. 221, tbis ~erving to com, 
pletely isolate the de component 
from the loud ;;peaker. 

Use Cood Tub". 

H AVING gone o,'er the eom­
, ponent parts of this super, 
which i~ dearly ~hown In the 
~hcmalic, we will go into ilq 
operation. Finlt of all, regRrd­
less of the expenMe entailed, II"cl 
gix ~tandard Hadiotron or Cun­
ningham 201_A tu bes, and one 
UX112. Sinoc the inte rmt'diatc 
8tage~ nnd the IIlter are de­
signed to work with lubes ha\'­
ing minimum lube capacity, it i~ 
imperatil'e that 201-A tubeR or 
the type mention~d be used. We 
had a couplc of trick lubH In 

Tire .lfo.fll~iNe of lire Hou" 

the sct a nd nea rly lost all of our 
religion wondering what wa~ 
wrong, If you nrc going to the 
trouble of making up a good job 
like t he Clougb super by all 
mcans use the best t ube~ It Is 
pOSllible to secure, 

Take a fresh 7 'h I'olt C bat· 
tery and insert at the terminals 
shown Osc+ C and O~c- C. This 
is a separatc C battery from the 
one used for biasing the audio 
and the seeond detector, On ac­
count of the pOllilive bias ap­
plied to the oscillator this bat­
tery will not last as long as the 
other since it drllws about one 
milliampere. Afte r connecting 
in the meil1ator C battery (hav_ 
ing put in all tubes, hooked up the 
antenna and ground and plugged 
in the loud spellker) take a volt_ 
meter or milliammeler (any low 
reading one will suffice since it is 
al &O a milliammeter) and plug 
it into the jack marked "meter." 
Then take a short length of wire 
with a clip at each end, and 
short out te.·m,·,ta./. 3 and .j. of 
Ih e o!cilla/or coil, While doing 
Ihis watch the meter, If the 
reading of the meler goes down 
as you short ter minals !l and 4 
change the potentiometer knob 
011 the 8ubpanel to add more C 
biM. If the reading on shorting 
terminRls 3 and 4 gocs up , then 
lei8 C billl! Should be supplied. 
Tht' simplt'st way to do is to at­
tach olle clip on t~rminal " of 
the O$c illator lilld then with oth· 
er end tap on terminal S. Alter 
the potentiometer value 8lI you 
tap until you reach a point 
where th~ meter needle remain~ 
steady rt'gardless of whether 
the terminals are ahorted or not. 
In this cOlldition the OIICillator 
takes just a8 much space cur­
r ent when the grid cin:uit is 
shorted and the tube ~tops OlICil_ 
lating, liS it doc8 when the tube 
is fully oscillating. Here the 
evell hsrmonic$ will ha\'e beell 
elimillated and the odd ODf'~ 
grt'atly reduced in strength, I 
the 7 lh I'oll C hattery is not suf­
tlcian!. hook another one in se 
rics with the lint one, 

Ce t Proper Vol ta r es. 

A NOTHER word might not b· 
.t\. amiss, The I'oltllges showl 
in the diagram, namely, ~5, 9' 
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li nd IS6, should be aMured, If 
using a B eliminator, tesl your 
voltages to aee the proper "ah,es 
a~ secured. In uBing dry bat­
teries be sure to U!le the heavy 
duty type, since the recei.-er 
when usinK a power tube. takes 
trom SO to liO mill iamperes. In 
aetua l OlleraUon and with every­
hing goinJ,l: full blMl our test 
~et ran 36 milliamperes. 

Inside of the III_A coila there 
will be feund small rotOr!! . 
These rotOMl /l"overn the pickup 
from the antenna. and the pick· 
up from the osei11ator. It would 
be a good idea for the lie! build­
fr to experiment with different 
nductive relationshipa of these 
oto!"$. The Totor in the antenna 

I~oupler should be .. aried until II 
lI:"ood signal strenrth ill lIecured 
wLlh a given length of antenna, 
while the OllClilator rotor may 
aleo be varied until the best re­
ults aN! secured. 

Tunc in a local ata tion first 
and get the set adjusted for but 
"'a\,e lranaml&'lion which might 
"rdinaril ~' be henrd on the au­
per, i.likewise done away with. 
In the audio end wi th the falling 
thaTaCleriatie of these trans­
formera many of the shrill whi&-­
Ues heard on another &Ilt are cut 
If 10 a point where they are not 
olkeable. In the lower regia­

ter we found lonel from the well 

known "oomplh" of the Sousa ­
phone, the throbbina- ce110 and 
a number of Ihe pedal notu of 
an organ that we did not belie"e 
were in el<istence berDre. One 
of our radio waga aUII"guted the 
audio transformers U3ed in this 
receh'er ahDuld be IIO ld to a 
g reat many of Ihe brDadcasting 
statioM for line t ranllformers. 

In another l/ortiDn of thia ~tory 
we ..... iII Kive the TC8ults of our 
teats. At PTC3Cnt we ",ill contine 
ourselves to a descri lltiDn of the 
circuit, IIC<:tion by IIC<:tion. 

The Ducrip tion 

F IGURE 1 Df the blueplints 
showa t he front '~ew of the 

panel, Which is 7 by 21. On it 
are loeated the jack for the met. 
er, "olume cDntrol, seleclor one. 
RF gain control, selector two, fila­
ment cont rol, and the filament 
awitch. The drawlnK g r.·el! the 
detailed dimcnBloM. 

In the ~econd bluel/rint. Fig­
ure 2, a re shown, reading from 
left 10 right, the th ree interme­
diate ~tages, the ~hielded tint 
detector, the shielded ollCiUator, 
and the two slagel of audiD with 
output tranatDrm"r. The staxe 
shield8 are a .. ailable 110 that any 
one /:an duplicate tM. feature of 
the design. 

Figure 3 showathe undcr8ide 
ef Ihe subvancl on which a ma­
jority of the eonnectiollll arc 

made, most of thue connections 
being run together acTOall the 
bottom of the aubpanel. 

Schematiull)' the Clough 8U­
perheterodyne ia shown in Fig­
ure 4, which 18 the diagram from 
which the I!et should be studied 
and "'ired. All markinga are 
;shown on the diagram aD that 
even a nD\'lce should not heli_ 
tate to make UtI a lei. 

Referring to t he schematic 
circuit, we will dil.'lect it for our 
readen. The firsl detector cir­
cuit is located inaide the stage 
shield. It comprises the coil 
soeket, 616. the tllug-in coil. 
lll-A, the tube !lOCket 611, the 
,'anable condenaer 316, the grid 
condelllCr and grid leak. 
Ground is common ,,·jth the 
stage shield, the negatil'e fila_ 
ment lerminal 4 of the coil, the 
rotor of the "ariable condenser, 
Ihe rDtor Df the midget condens­
er (.000025 mtd) and one side 
of the bYPaNI eal/aelty which ia 
ac rDSl! the 45 ,'olt lelld. 

The OIIdUator circuit i! like­
wise ~hie l ded wilh II stage 
shield, Which i~ common with 
the negath'e cOnnectiDn of the 
potentiometer, the negatke of 
the !illlment. A 3trall ia Ihown 
below the ground connection 
II'hieh Bern'lI to join the two 
~tage ~hielda .nd place them at 
ground potential, thu. limiting 
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c:oll8iderably the local pickup DC 
the elrcuils. A one mfd b)'pass 
is ahown between terminal 15 and 
the nerath'c fllamenl. the 276 
choke being in acries wilh the 
phHe ecction of the coil. the me­
ter jack and the 46 "olt line. 

The intermediate. Or lonK 
wave section. of the circuit is 
self cl<planatory. Two long 
w/lve, iron core trans[ormcl'1I are 
used, the lirst one u~ing 45 volt 
1,lah~ pol.enlial, and the second 
one 90 volt potential. A poten­
tiometer is placed /lCroIlII the 
positil'e socket terminal lind the 
negath'c ot thil filament battery. 
ill! center arm going to the two 
grid returns of the iron core 
IranMormen. The air core lil­
ter coil, 211, h/l~ 00 \'oll.il applied 
to the plate, while the grid return 
goes to tbe 1 ~ or 3 \'olt nega­
tive luminal of. C batt'!!'}'. Ti,e 
capacity ex placed acrOAf the 
primal'}' of the air core tnn .... 
former, pCllkil this uanaformeo" 
at the desired frequency_In 
thia cuc 56 kiJoc),ciC!!. The con­
deMer is aupplied "ith the 
tranaformcr. 

OBSERVING the loll' shown &II 

a result of tCllts on the 
CloulI'h super, rftli<m< will nole 
a aliaht deviation from II uni. 
form curve for both thc Qlll:iIIator 
and antenna aetUnR'l!. The.w, we 
believe, are due to the cbang'('a we 
made during thc lOgging, of the 
antenna and oaclilator rotor in-
8ide of the plug.ln coila. Where 
grMt~~t interference frOIll loul 
ap1aah was cncounll'Tcd, it ""&II 

Jl(lCesaar)' to alter the induct[,·c 
reiatlolUlhip of the antenna rotm­
to bring back 8hatpnCM. In such 
a calle a slight lrrClI'lIiarity 8how~ 
up In the plotting or the CUll­
dellllCr seUin¥lJ. The!<lllllC holdl! 
true for alteration of the oedlla_ 
tor pickup rotor, and II ditfercnC(! 
in the polIitil·c blu applied to the 
Dlleillator will likewiM brlnll" a 
blighUy different OIICillalor con. 
dcn!l(!r setting_ It ia slIggl'lllted 
before II pt;'rmanent log is made 
of the r(!C!ein'r, all potIlIible ('(Im­
bim,llon& of T()tor setting!! be 
tried. especially in the "icinily of 
Slatiollll like WQJ against WJZ. 
If Ihe rotor adjuatments are made 
on the WQJ.WJZ band (!<epa. 
raled by 10 kiloc:yelCl!), and the 
dejfl'el! of !lCi(!C!lMty 6xro, lhis 

degr...e will remain trill' for tbe 
balanee of tbe broadeaat (lhan. 
nell, It ia not advisable to be 
col\lltantly ehanging tbe antenna 
l!etUngll ~ince it wOllld entail ton­
siderable bother in making UIJ a 
slandard set of 10lnCing ftt"Ur<l6. 

Panieular attention sbould be 
paid to t he filament seUing of tbe 
tubes. With a \'oltmeler, adjU8t 
tlle filament ci~ult until the read­
ing ia exactly Ii volts. From lhla 
point all other Idju8tmenl.ll may 
be made_ Howel'er if the 1Ua­
menl volla~ i, cOlUllanUy shifled 
tbere will be a sJ!ght del·ialion in 
lite lJIICilIator readings. 
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Pick-u.ps 

"1.1. 7HEN MI Iill Eliutielh Zan­
VV donin i o{ Wuhlnjrton, D_ Co. 

received a radiOgTam from • 
friend in Italy recently slit 'Wail 

,.omewhat lIu r Jlfi.!M'd to nOle that 
the message had bel>n JlJed In 
IlIIly only an hour before IIhe had 
rl'Ct'ived it in thi ll country, A 
eheekup on the fouting Mowed 
Ihnt an Ita linn urnateuf had Mnt 
it on s hort WII\'e~ tliret:1 to 1111 
American amateur in PhilatLel. 
phia, who in turn 11llll8ed it 011 
immcll iately to an IImateur !n 
Waghin~on, the latter complet. 
IIIg the faat delivery by lelephon­
ing to Mi M ZlIndonini's rc~ld<-nee. 

Permanenl /lflachmelll Place Fol' Radio 

JAMES W, WI GGINTON, 
watchmakcr and jeweler at 

LarkIJpur, Calil., hll.1l a homc~llun 
~inale lulH! regenerat ive IIO)t wllh 
whieh he prowls the ether lanea 
in !!CaN'h o{ DX. Mr. Wigginton 
ill located at the brow o{ Mt. 
TamaEpaia, 8 milea northv.'est o{ 
San Franci!!Co. In our dreamy 
momenta Wl!! pine {or auch • loca­
tion ror our pet lie\. 

FOR th(l&O raM who want the 
best in thei r radio inIllIlIL.­

tion, there is nothing beller than 
a row of plugging In plllCN in the 
baseboard. where connectionll to 
l ' .... rything Can be eon"eniently 
made and j U81 I.lI easily dl!leOl1' 
nected, Tho! sketeh ~how' how 
thi~ can be aeeomp1i ~hed In a ~[m_ 
pie way. 

At Ihe lett II the antenna rc­
c~placle, which Is only an ordi ­
nary electric 1Ight reeclltaele, In 
connecting this one, only on~ or 
the contact 8Cre\\'~ lire used. and 
in the CII]I both of the III:rews ftre 
jumped with a piece of wire Ill! 

~how lI • .'JO It will mHke proper con· 
nection, whichever way it Is in­
serted, The group of (our fit. 

lin)ls (Oll3i~u o{ a ]llI.iIh button 
Iwitch to IUri and l!-top tho! 
chllrger when dCllired, and Ihe 
olhpn reprelH'nt thl'ff more reo 
(cpt~cI('8, the lI..,;t is the MIlK" 
Iype A~ the ftntcnna U8elI, and the 
other t"o are "polari ty" type, 
whieh mean that the~' can only be 
in~rled OIlC w~y. which ill~ureB 
the r ight battery polllrity. Thi l 
whole IlWlmblr gi\'('s connection 
10 antenna, ground, charger 
, witch. "A" bllttery, " 8 " bo.tter)· 
22\', lind !JO,-.. aU brought up 
through the cellar dil'eetly under. 
Ilco.th, ~ loca t ion being $elected 
where the parlition (lin be casily 
e ntered by ooring holes up f rom 
Ihe cellar to admit the wires. 

The u6ull1 switch box is used, 
cut in Hush with the baseboard, 
to cn(Uc the receptae1el a nd the 
~w[tch. For lhe g roup of four. 

the boxet' IIr", joined IDgeth(r into 
ont', b!' rt'mo~ing the ~idc wall. 
a~ required and Ihe !!Crew_ pro­
vided, will damp them .11 10-
gether. Th~ 8ingLe brut IIni!h_ 
inr plate i~ easy to IIUrchalle any_ 
Where, but the rour "Rlln&,," may 
ha"e to be marle ror ~'ou, out of 
a "ieee o{ ,it" brllllll. 

In operation, the ehll r&,er 
~witch is left "off." Whcn It i ~ 
dl'>lirt'd 10 charge the battet')'. you 
simply push the switch ··on." mak­
rng Uri! all the rh_tllt~ on th( 
!let are off to a,'oid l)(»I8ihle in­
JUT)' to the tubt!$, leaving it 
chaq;cing until it 18 desired 10 
opeTate the set IIgllin, i{ neceA­
sarl'o This bc!nll' 1I11 located In 
the baseboard, It makes tramping 
to the cellar unnecessary, a nd /111 
nn~ightlr lnI tlerica out of ~!It"ht. 

-H. p, STROUD. 
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O
NE of our readers, ,,·hom 

we take to be a telegraph 
operator (from his signa­

ture), tells this department of his 
scheme for using a telephone aa 
an aerial. J. N. Bacon, at O$h­
kosh, Wis., writes as folloll's:-

" I am located on a corner 
with street Cal"B on west and 
south sidca of me, power line 
carrying 8 wires (power to Clir 
barns) 60 feet west of lind par­
allel to my antenna, high power 
line carrying 66,000 "olt!! 300 
feet cast of and parallel to my 
antenna and all approximately 
at same height. Reception 
spoiled by incc8I!ant crackling 
and when strcet cars art! pD.l!..'!ing 
reception is entirely drowned out. 

"It was inconvenient to 
change the antenna to right Iln­
gle to these power lines, and the 
results would have been doubl­
ful even then, so l iried the stunt 
of l<singthe telephone as a "pick 
up" with the rel!ult of an appar_ 
ent inrrease of signal inteMity, 
reducing the crllckling to III most 
abs lute quiet, and unless 1 Ilm 
looking for the street car>!, 
would not know they were paS!!­
ing, except when forcing the 
tubes, then I get a alight crack­
ling, bul whcn the R. F. and de_ 
tectol' tubes are beinll worked 
on the correct amount of fila_ 
ment iJalta'y, no noise is no­
ticed. Am u$ing a Browning_ 
Drake hook·up, and while ( have 
",lIV /ul<l botll coost.t, the G~II and 
CO'lwui(Jn station, as well as anr­
thing intermediate 80 far. with 
this new 'pick up,' I am in 
hopes that I may possibly get a 
HIUe farther later on. 

"While the wife was nOI look_ 
ing, I 'a~quired' an a luminum 
pie pan from the kitchen cup­
board and IItiached a wife to it 
for a lelld·in to the antenna post 
on the set, cuttinll oft' the outsidc 
antenna entire ly. I thell 1,laced 
the pan on the one desk and 
placed Ihe phone upon the pan. 

"Do lwl flllflCh tk~ Irir6 tv the 
pllplle, nor allow it t il corne in 
contaet with the mctal part of 
Ihe pholle or the trouble sbc(.ter 
will be trying to locate trouble 
on your lines. 

"If it broadens your tuning, as 
it did mine, cut II .0005 fixed 
condenser in series in the lead­
in. This will bring it back to 

very ~hllrp tuning again. 
"If you think this would hell' 

oul some OnC who might be sim­
ilarly situated, pass it along. 
There is no interfennce from 
the phone, whether it is work­
ing or not, neither docs lhe ring­
ing of the phone interfe re, only 
a Blight 'click' of the make or 
break, lUI t he receiver is lifted 
off or rep laced on the hook." 

BUI L D IN G his OWn acts from 
prinl8 in this magazine, Z. 

T. Wheeler, 112 RUSllcl1 St., 
Nashville, Tenn., writes to en_ 
roll in lhe DT fraternity. Mr. 
Wheeler Beems to have a pcn_ 
chant for three tube sets and 
sa ya he has made up nearly cv_ 
e ry possible combination of 
three tubeI'!!, getting good rc_ 
suIts from aU of them. 

T rees as Sources of Radio 
Induct ive In terference 

/Jy ' A~IES ~IOXTi\CX£S 

I N !IO'Il~ "'diu", of the counlry 
.... dio i"dllcli,'c inlerfc~no;e is 

the bUjl:bcllr of nulio failS. Elc,,"" 
ITiell1 &pplinn<,'C! .~hd c1cdrie lioes 
nrc lbe C1I1I><6 of this, un,1 it tllke! 
,,,,diu in'l",cIOI~ alii! Buperl'i:lOr.I 
m,,~h li"'e to hUnl th~ troublc in 
order IMt the broadcast lisle" .. r 
m.l' be ,·i,! of tl,;~ ,>'."'1. 

The little town of Orillia in On­
InTio at tb~ be,ul of I,~ke Simcoe, 
.,.C<'nlly llent in n ~o",,,laint 10 th,· 
Toronlo m.lj" iU_IJC"lor thull<'rrifi( 
l'IIolio intencfO!'.,'C wlI.S making MI<iiu 
l1!C<'I'Ii<:1Il al"" .. ! i"'pol'~;ble. Tlw 
... dio intcrle~"('C car wu.s 'Iuick\y 
I'rC]lllrNI and Inspc~tor S. J. Ellis 
with his; """,;,;t8111 left fur OriUia, 
~oo"t eij(htym..ilCSllorth of Toronlu. 

On coming ~'ithin \'lew !>f Ihe 
lown, 1>lt . .,:llis Wn$ grently iUll'rc­
cd "';Ih the "~st n"mber of tn.'C" in 
&ud shout the community. I " 
bt·t :\1r. Blh. f"n· .. rnly "",lie,,,,," 
thnt IhI're iau't ~noth~r town wilh 
~"rh a t1l,ti"~ui.<hi,,. (nny. The 
tl'f~ (lrond to lx> more Ihsn Ih~l. 

l·;n.~lly ;""I1('(lio" for I hi~ ","1 of 
;"!NfNl'nl'<' ;" (10"" Oil fo"I;" h"~ a 
long ,.on,1 hM to be ;n"l'stiga"',1 
th" t'al' i>< 11:1('<1. .\ 1'O'\'eh ... ·r, loop 
acl'iol nnd ,JhonC'l arr c~rricd by tl ... 
h,mler, Ihe I('l'e;"1" IX'iuj[ ~lllng 
ovcr the ~hculdc,. by ,,,e"uft of .. 
sl rap . 11.1 11\(' 1<>01' earrkod in the 
han'l. Then u a no~ i~ h('~rd in 
tilt' phon,." il i:I tuned jn :,-",1 hunleo1 
tiJI it i~ h." 11.'$1. This vJeinity il; 
th~n Ihoroughly _rrh .. d und Ih<· 
>-OU" eIl or thr trouble quickly found 
in Ihis "'~"ilC". 

Following Ih" 'Yll1~m 1\(r. ElliJ! 
lx>jZun hunl :nJ( fOJ' in,lu~ti,,, inter­
fereore Oil ~aching Orillin. III> did 
nOl h~ve f~r to 11:0. Coming under 
!I(jI<lr of thO' in·f .... a r .. int ~ia.ling 
"III! hpuI11 in tlw "",phOIlC1l, With-

Ollt the o.id of nuliu lhi~ wa.> al-o 
to be heard, although "ery fsin!ly. 
Oro i'l\'eFtigaling it \\'1\8 d;"cowre,l 
thot in a "'''''",-,I' of places through­
o"t tim town high "ohagc lihe8 
COrl'}';ng 2,200 "olts for the electrical 
cOlIS"n,plion of Orill;' "'ere touch­
ing I,", t~ in "arioll" pisces. 
A~ OtoOn IUIlh .. ",il't'~ wemscpal'lllcd 
from lhe!oe branches Ihc trouble 
ces"",d. Ai! a remit WherH~r Ihis 
pt...nomeno. was fo""d brauehel! 
Were !II,,'n off. TYI.ied e)(ftlOplM 
of these chalTed li!llb!ll~ shown in 
Ihe.cc:omPltUY'''1l J>hotOjl;/1Iph Te­
dny Orillill. is uiD • lown of trees 
bUI /1Idiu I"el'el'tion it e:<~llenl. 

5 .. ,1"" oft, .. ',unit, ;ndont.tlOQ .ho ... "" 
10M .... 00<1 .... burnod o ... y by blah 

_, lin. l,,,,,nd;n, '0 ,ru 
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Keeping Pace With Science 
European Scientists Study 
Ghostly T emperature Drop 

SCIENTIFIC circles in EUrope 
are experiencing a distinct 

revival of interest in the $UP­
posed phenomena produced by 
mediums and in other so-called 
pSychic manifestations. Most 
.scientific men hal'" been disin­
clined to investigate these phe­
nomena seriously on the ground 
that many mediums are known to 
be frauds and that fraud is prob­
able in the whole realm of the 
psyehie.. Outstanding exceptions 
to this view have been Sir Oliver 
Lodge, in England, and Dr. 
Charles Riehet, in Paris. These 
pioneers are now beginning to 
have imitators among other 
scientific men. Few of these 
.:scientists share the spiritnalistic 
l>elieCs. They pt-efer the idea 
that if any of the phenomena are 
real these are to be explained hj' 
new forees of nature which we 
do not yet understand. The most 
important sinsle experiment yet 
reJXIrted in the field of actual 
scientific in'-estigatious of me­
diumistic phenomena appears to 
toe One in which the temperature 
of the lleance room dropped sud­
denly while a seance was in prog. 
~. 

This Ship Swallows Ihe Whale 

• 
--' 

.... _­
The .. h.l~ m . y have ... ·.Uo"'.d Jonah. but in 1926 b.,. i, what ... ·011""'.th. whal. 
I" tb. ,,'on,. blunt P"'''' of 'h" mod.", .. bolin, yco .. l. i •• wat <f1'feofd"", .. h"'b 
I, 0~0(! "'h"" a "'hate 10 "u,n', and in ,"" ,h .... b&l .... ·b.,~ 'he:\ty-wo'~ ",ann..., 
and full ~quip", .... f'" u';"1 ev«y bit of the bi, .... b<." is l<>catO(!. The ship 

.ho,",n h ... 10 ,h. C. A. L" ...... 0 ... of'M biU'" ,,·hal ... an"",. 

Be sure to order your February copy of 
Radio Age now 

/Jiollzer oj Ai/pial1cs al Sea 
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Keeping Pace with Science 
Eyes alld Ears oj the U. S. Coast Arlillery 

In ,h. f " .. , . .. ..... d II , ho ... " t k. Iou,. " .... . ...... !);n;.,.. nndl. po ..... Spe .. y . ... «h· 
lilk •• up.bl. of •• "In, ••• y " f U,h •• O mil ... nkibi.ed fo •• 10. Ii ... tim • • t tb. 
liU El«.d • • 1 .nd InduotrloJ E xpooit i.on .t o •• nd C . nt • • 1 PoJ.... In tb. b •• k· 
, . ound "f.he " I«ute .... ' ... IKn . ben,.,nln, ", .. 1110, "oed by th. At",>"o d .. "". 

.k. '!'Pto.d. "r .... ""y.l.pl ...... 

Firs/ Plafle Ca/apuLled From Turrd of U. S. 
Baltleship lJy Powder E.\ploJ'lvn 

Tho u . s. N • ..,. &dd~ natb ••• b_pt ... to "'" 
Mototy of ......... utic ... 1>00 • l. ' oa pound .",. 
phlblo .. pl ........ I>o. f • ."., ""'op o r • • "',.,. of 
.ho U. S. S. Weot VlltHo-io 10 ~ A.,.d .. b it· 
boo. A ct'_IlI" of pcrwd ... «IIui va] ... , '0 .ka. 
uad In u a lock olI.U .... .. plod.... Lku •• 
0, S. F .h",. y pilo'''' .1>0 pI . n. in t b. upe1i­
....... oJ <o k_If .. bieh i • • 10. lint " .... It k ........ 
!>Ho d"" •. 

Cosmic Rays H ave Been 
Traced to MilkyWay 

TWO diseoHlries ha,'e bun 
announeed coneernina the 

l'emarkable cosmic raYI whleh 
eontinullll' bombard the earth 
from outer Iplce. One In­
nouncement cornea from the 
Amcnean physiciat, Dr. R. A. 
llilliiuln, who detected th~e 
raYllast yelr by .Inkillll' his Ip­
psr"tus deep in the "'sler of II 
snow-fed lake hlah up on the 
C"lifornla mounlalna. Dr. Mil. 
likan hlUl now repeated th~e 
lesta in the water of anothel' 
mountain lake on top of the 
Andes Mountainl in South 
America. The resultl are the 
same. The reality of the cOllmic 
ray, can no lonser be doubted. 
The other announcement eome~ 
from Dr. Werner KolhOCl'1Iter, 
of Berlin, a German scientist 
who hall been stud)'lni these 
rays for 8e"era] yeal"ll. Auist­
ed by Dr. Gubert .. on Salis, he 
te!ted the Intensity of cosmic 
raya on the lop of one of the 
mountailU In Switaerland. This 
intensity was found to nry 
from hour to hour. dependlna 
upon what part of the sk)' was 
o,'erhcad. More 0( the rays ap­
pear to come from the Milky 
\\' ay than from other part. or 
the sky, wilh t",·o olher arpar­
cnt $Durees pereeptlble; one in 
the neiihborhood of the areat 
Andromeda neb",l . and the 
other in the conatellation Her_ 
eulea. What produeCi these eOll­
mie r. )'3 is unknown. loh.ny 
acienli8b think that It is some 
transformation of the atolT\!. of 
matter. The ray, rucmble x_ 
ra)'3 but are much more pene­
trating. If they ca n b~ Identl· 
tied 81 coming (rom some par­
ticular class of celeatlal o!l}ecta 
that may yl~ld a duc to their 
origin and thence to how they 
can be produced J.lnd aludicd 
here on earth. 

Help us mllke Radio Ale 
biller and better­

become 8 s ubscriber. 
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Everyday Mechanics 
Experiment Confirms the 
E lectric Nature of M atter 

CREATING electric currents 
by shaking the electrons 

inside a bar of copper, as peas 
might be shaken inside a bab)"S 
rattlc, is the striking scienti­
fic e>;periment recently accom· 
plished by Dr. Richard C. Tol­
man and L. M. Mott·Smith a t 
the California Institute of Tech· 
nology, at Pasadena. The 
new experiment concludes and 
strengthens a series of similar 
tests begun b)' Dr. Tolman nea r· 
Iy ten years ago. Its result con­
firms the modern idea that both 
electricity and mailer are fun­
damentally the lI3me. The elec­
trons with which Dr. Tolman's 
experiment dealt are the tiny 
electric particlcs which ollerate 
the \'acuum tubes of a radio set 
and which constitute electric 
sparks and electric currentll. 
These same eleclrons are be­
lieved to form parts of the 
atoms of matter. A bar of metal 
contains millions of them. Or. 
dinarily these electrons are 
tightly he ld inside the melal, 
c$Caping only under the action 
of intense heat or of electric 
forces. Nine years ago Dr. Tol­
man was able, however, to 
shake a few of them out of a 
moving copper rod by stoPlling 
it quickly, in the same way in 
which one shakes pills out of a 
bottle to which thcy adhere. 
Now he has used the differ(!nt 
method of making his cylinder 
of metallic copper twist bsck 
lind forth on a spring. This sel!! 
the electr ons inside the meta l to 
swinging. 

Germ Personalities 

T HAT even the tiniest ger ms 
P06SCSS personalities and in. 

dividualities is the conclusion 
t cached by a German biologist, 
Or. F. M. Lehmann, f rom long • 
continued studies of a va riety of 
micro.scopic. one-celled animal 
called the Paramecium. Cr(!a· 
tures of this kind a re plentifu! 
all over the world and may usu· 
ally be acen under the micro­
seope in a drop of water from 

Skill With Kni fe \Vins Scholarship 

Oft '«urot< 

" l ay Fly Like AligeLr 

1'h. I .... 0", .1;0 of m." will . """ be ayln, obo", ... hh o~' or . ub ... ntiol m«hon· 
kol w;n",o««<li", • ., M. Anton Lu • ..,h, Au""on cnt inc«. "'h,, h .. ,nv,n'od 0" 
oPI""'"""'o b, ,,'<>I'n by .n ;nd;vid"ol ",i,h 0" .. ".m.ly liaht m." o, (",,,I. hiBI ,h. 
moth .. , p., .. ,« for .... of win,.. Tho 6" , mod. l • • 1>0""" her ..... <'i , h . only .llh t y 
pound •• oR<! h .. ol,.o<ly doen .. v.nl yord. obo" • • h. , Tound ond f." qui'. 0 di,.'on« 
in a ny linn di,..,don. Th. mod.1 h oo 1>«n hou&ht wi,h oil ri, hU by 0 Sw'" . on· 
.",-Hu'" on" ,,.nsported to S ... ;,.«I. n<l wheT' furtru" ,mp,ov<m<"u 0,,<1 <'p'''' 
me"" "'i\1 b. ",ad.. Pho'o> ,how 0 ',<><It ond ,.&< vi ... .,f ,h. "niq". oPP o",u. 

"".,,,, <>n a mon', b ... k 

any stagnant ditch or pond. Dr. eies. lie finds thcm to differ al­
Lehmann has studied the effect!! most as markedly among them, 
of such things as temperature, selvcs as human indhiduals 
food . fresh water and so on on would do under parallel circum· 
individual creatures of this gpe- stances. 

I 
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Smoke-Eating Apparatus 5tagt! of de~elopment they mI.)' 
be, an controlled by crystal 
quart:. whk:h holds them on the 
dellired frequency. 

The licensee iuued to the Gen­
eral Electric Company and the 
wavelengthB for which they are 
illllued are: 2XAW, 3 to 20 
mcten; 2XO. 2XAi" and 2XAD, 
!O to 50 melerll; 2XII, 2XK and 
2XAC. 1)0 to 160 mders: 2XAK 
and 2XAZ. 100 W 200 meter!!: 
2XAG (50 kilo""alu), 380 
meter!!: 2XAU. 1000 to 4000 
metera: 2Xl. general eJ<Jrerl­
mental lieense : 2XAM, 110 
metera. The IIfteenth 1icen.'ll' is 
for broadcasting puf""!108eS and is 
for WGY, llc:ented for 379.5 
mel.Crs.. 

Station 2XAF it! now being 
u!led on 82.79 meters and it W&.II 

this Iran.mltter whieh carried 
tile algna!s or WGY across the 
Atlantic and the Pacific, early 
this apring. 

c . W. Ri~I'" ~h!ot .ncln«r of tile MinntapoU, rl •• 
hi. now ._ ..... rot • ...,kiDI "", of bu. .... ", bu.(ldin,. 

.. bid. ("'ped' I~~ .rron. or ft .. 1D ... 

2XAD ill uow beinl& u.sed for 
transmission on 20 and 26 meten, 
and 2XK, heard -previously on 
109,100 a nd 65 meters is now op-. 
Erated periodically a u 140 meter!!. 
2XAli. at on! time operated on 
n 60 meters. later on 1480, i$ 
now transmitting aig ... l& 00 1400 
meten tor rebroadcasting by 
WCAD of St. Lawrence Uni,""r. 
s ity. at Canton, N. Y. 2XAM 
and 2XAE a re used by the Gen­
eral Engineering laboratory of 
the General Electric Company for 
communication ootween the maia 
laboratory and the atandardbing 
laboratory in the town of Glen· 
ville, about elen!o milu away. 

Coach Using Eleclric Drive 

General Electric Has 
I S Transmitter Licenses 

1~'F'TEEN nldio licenses have 
been m ue<! to the General 

F.1 ~'Ctric Company by the DCllarl-­
mcnt of Commcrce, to aui$t en­
gineers of tllat coml,any in their 
compreheMi\'o inquiry into the 
myate ries of radio transmission. 

To the a"eral&e listenfr IIfl.een 
radio licenaetl sound like a lot of 
interference a nd there might be 
some atmoellherk d ifficult;"" in 

,. 

the "iclnitr of 
all the tran$mitlen repTelented 
by the fifteen li censes were on the 
air at the pme tIme wi th "oice 
and code. This is not the cne 
however. M rarely more than s;x I 
tran~mittc rll arc working at once 
and theae are so widely spaced 
that there 18 no chance of one 
transmitter encroaching on the 
air lane of another. F urther­
more all of the Schenectady 
tranamitten, no matter in what 
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P ower U nder W ater 

............... 
s... F,oad..,., I •• be ri<b<r fo< 15,_ 
h __ or of .1c<1n.", bo{ .... ,o"outed 
....... III"'""' ...... of Conf"""Ia, t-o",b' 
doom .ad ~-.. Sa .. F.ueh .. , Ba, b, 
c.bIe. no k»llh of ubI< laid ........ 
tl>.< .",~ w •• '.Ii' "'lin. ..ol~""- •• 
$215,000 .nd '<I><<OC1>'''''- lb. cui ...... • 
H(ID o f , """' ..... of .oil. Tb~ oobl. 
m<aourNl 4.1i' lru;b .. ,n diom ..... COOl' 
... _ w.,hl .. It o ""Uld. lno~l.tlon or 
w,o ppe<l ",I ••• he," W ..... h ... Inow.ted 
11'''''',," of h.y, coppO' wIr. to CON)' 'be 
11 ,000 volU necdNl 10 "'eel the dema"d. 
in Sao F •• ..."..... The «>iI, <>I' cobia 
__ .41.000 f_ leD,' h' ... d wor •• plil:ed 
."Ieth.... T be cobl. bvt;e I. obowl:> 
<!toppin, .be I .... cdl of c.bl< Into lb. 8.,. 

What 's Wrong With 
Broadeasting 

(c .... i~ ..... I,. .. ,.,.. I f ! 

cry city which 8upjl(lrlll more 
than a thousand inhabltant.& will 
ha\'e that many before the snow 
ftiCli. 

When programs and 1iccn&'~ 
were considered a part of the. 
equipment of a broadcasting 
station rnany a voice was .tilied 
dellpile the knowledge of itll 
owner lhat millions of people 
wanted to hear iL Now neither 
J;rogralnll nOr .icon&ell are re­
quired and moat of the birdll 
who used to build r«eivers are I 
now building transmitters. It 
seclnlI quite likely that within 
the next two or threc months no­
hody-that includc! llr. Edi~on 
_will be left to listen to the 
broudcasling ~tation~. And what 
of it? 

All in all Mr. F:di~on'B prefer. 
once lor the phonolrl'aph seems 
to prove jU3t one thinK: lie may 
be ~fflicted with insomnia but 
his ealll arc all right. 

SEND FOR THIS RADIO FOLDER 

When You Build a B-Eliminator 
UJt! Bradlt!]ohm.E for the Variablt! ReJiJtoT$ 
and Bradlt!)'lIt1 i t-A f or rhe Fixcd RCJ iJ/ors 

Bradleyohm-E 
f " __ "_~ ..... _...a.8 .. . 
.. _"'tt"I, .. ............ = _ ...... _,-' .. . • ~ ..... 'B·.".'."o ..... , ... _ ....... ' . .. Io< a ...... • 
..... E .. 'I10_ ............ y_ _ ..... ,,_10, ..... 

~ ~:@.K§W 
Bradleyunit·A 

'1'> ....... .......,.1004 _ .... __ .. __ 10; .. ..... 
.~ •• " .... " .... u . . ....... . -..... _ .... .. -... _ ...... .. 
:t..'f' .. ~: ... =1;C.= 

A LWAYS ill!list that Bradleyohm·E 
Il.. and Bradleyunit-A are included 
with your B·Eliminator kit, il you 
want to be assured 01 prrfecc voIta&e 
control. The leadirl& manufacturers 
of B·Eliminatol'$ have lone since 
adopted these AlIen·Bradley variable 
and fixed rHi~ol'!l as ftandard equip­
ment for their B·Eliminators. In fact, 
Bradleyohm·E if used a!mOM; as uni· 
versally as the Raytheon lube, hseU. 

You cannot afford to risk the use 01 
inferior substitutes lot the scientifi· 
cally treated discs used in Bradlej. 
ohm-E. This remarkable variable 
res~or handles the strenuous require­
mentso! B-Eliminator service without 
the sli&hlest strain. Ask}'QUr dealer 
lot Allen·Bndle., Perfect Radio 
Devices., toda.,. 

IolAllo TI1f HAJoIl)Y COUPON 

r------ - ------- - ~ 
I An-a..d!., C-, 

l6</C,..£oIdA,.....,. 
Mil,..."ho. w;_ 
~.-l_. f1lEE..,....,_foIdot 
.mb ....... &ElIdoIoo ........ _ 

N_ ....... ... .. 

===========1 A_ ............... '= l _ _ ___ __ __ ___ _ __ J 

•• A t ... " ...... 



." R.\OlO '\(;EJ~r J,,"wrj. 1')1; 

Canl 
tune/an? 

out . 
T RY. Mk.d"" 601 in K<i<. ori'" the 

.~, ...... 0'·7 .......... !()'Ou bd i. hard 
'0 "_ ""," __ by .t&ti~ 
T~. Mic:ad ... 111 ho¥c U .... m. dr.." 
•• "1_ < .... ,,10.,," ooel the '~""r 
of 1"'" .n .. III be .",.U7 l",p'<>Ycd. 
Cop_iUt. t't"", .00e., ' 0 .OOOS mfd. ""J 
be uO«l-y .... -.ill ftnd • full aplu .• tlon 
In ou<]J 1'0,< b ... ' ..... SCVcn ..... Way, 
,,, lmpf>OV. Yow S ... .. 
M f".,d"" •• 1>< ...... of . 1>< "Ol<nUd prln_ 
cip'" of 10",·1_ lnow,d"" aod p.."ee-
Ueo ••• 10.' yUI.tI .... 10 .. "..d'y wlllch 
th<y <"'bedy ..... vital <I<~' In ,h. 
,,,,p.ev«! ."".puon of 'how",,". of 
ndlo ..... The 'on< .• h •• 1Ii"..,cy • .ad 
.be .......... <:H')' o ... nUon of you< ... 
d_1Id 00 the qUAl.ty <II ' M bed < __ 
d.o ..... ..0«1. If,..,.. w ..... o be .u<c .ho., , __ "'" .,<11 
do 011 it .... mo&llO' to do. be ...... , hl"Joe 
4.o.od mad ........ beat the II.&1II< of Dub-

I""', 

S."d 10e I" ",mp' 0' eo;" 
(0' T<'''' eopy of "s..-.", ... " 
W'1''' '0 I mp .... ye Yo .. ,S.I." 

Dubilier eo ,._ 'k .............. f§d'" ...... 6. 

""_ . ....... M ... Y..k.N.Y. 

Washington Monument Does a 
Radio Shimmy I 

(C •• , i •• UfJ /,... 'PIt,. 11) ~~~~:.:; 
linuoul "'al'elI were transmitted. 
thu ... being chollped by a com­
mutator connected in the fila­
ment center tap. 

"As a relult of these ohMrYa­
tians," l ummari1.e8 Mr. Dun­
more of the Radio Laboratory I 
ot the Bureau or Standards. "it 

that there la induetiun 
,:.~ .• ~:o~~:'{,~om mOB! metallic 
i~ radio direction­

the immediate 

" in­

". mag_ 
i depends 

greatly upon the wa\'~ length. 
"For th i~ reason. it is al"'ay~ 

ad";uble to delune or open dr-
I any anlCMU which a re in 

the inlmediate neighborhood of 
1l diredlon-tlnding alal;on. It 
al.50 Beenlll doubtful whether 
bUl"yinjt wires near the reeeh'ing 
~tatil) n ill ~umcicnl to avoid ali i 
distortion. 

" 111 general, the diBtortion de­
crease. to II neg ligible amount 
.t a diatanee aw.y frl)m the di~. 
I"rbing object about equal to its 
IlU"gest dimenaiml. 

White Paint Cooler 

1'HI:: Bureau of Standards, 
Department or Commene. 

II"S8 ~e.mtly requellted II) de"iae 
a method for pre"enting the ex­
ce&'lil'c hellting uf gliB ba!loons 
in ~uni ight, It hu been an­
nounced. Prel'iou!liy. it 1"88 

pointed out. the Bureau had 
conducted testl .howing that 
rsdia.tOI1l in hornell radiated 
more helll when IllIinled with 

In Your Set 
Tube Ilt .... ~ .&Ioto<r.' ..... Iv"r 
""" __ .0l0I .. -&11 dopo<Wl "" 
610 ..... ' ....... 01. 
AM n.run::, th ......... u""",,,,,,,., ru......, .... uoI. "'pia ........ tub. ........ ..... po..... th_ .haI pol.'" EIlntl ..... _._ ... .... p/l6M_.""'. -........ ..-..... __ . .: 
:::z.!.~:~t1:-~~~ ... 
,~ ... - .......... -.-.. .... _ ...... T<::_ •• 

.... " , . t .. f'1lU copy oJ ··r ... /t • . -,_. ,.-. .......... 

certain kinds of psint a.nd, COn- .~~~"'~'R;;~-~J~'~'.~'f'~~~~~:t '·e.-.eiy, tentl painted with dif-
ferent kinda of pllinl would bar

l heat from the interior. 
T he inf(lrmation gained from 

these carly leRt", ~lIIted the Bu-
rellu. WII~ lit> aid in Boh'ing the 
problem of d(" 'i~ing a method 
for Ilrcnntrng the lIuper-heat­
ing of gall baUoonli. The outer 
lIurlace of the top and aides of 
the baUoon. ahould be painted 
white. 
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When Radio Turns Navigator to T. lL Ste,'ens of the Radio 
/C""IiR. r<f/TG" ""p lH Corporation of America. "In 

foggy and cloudy weatller. of 
dy ne recei,-er Is employed in CQU"IE', Ihe radio direction find. 
<:ormection wilh the radio dirce- er sen'M to soln what lI u hilh. 
tion finder, neatly installed in erio bO!(!I'I a u rious predicament. 
1he metal cabinet "'hich form. Where lIOunding are impractical 
the bue of the equipment. The a long Btee l! coasts, becausc of 
tun ing control~, eX l'o.~ed to "lew great depths II short dlMlance oft 
by • drop co'-eT, comr.ist of two s hore, na,-Lgalor;. h."1! lIsed the 
station $(llectol'll. a volume con- radio direction finder a nd their 
trol, • filament control, and. known ~ peed In guiding their 
~wlteh for ohulninlt "Une" and s hip!! a10b._ Dclal's on account 
"Sense" readlnp.. The bat- of fog can now be practieaUy 
leries are al~o In the base of the eliminated. 
equl\llTlcnt. and a rc connecled r:;'~~;,:::;;::;;::;;:::;;:::;;:::;;:::;;:;:;;:;; 
,,,illl a trickle chllrger. 

SO IMPORT A~T ill the diree­
tIon finder in navigation that 

radio beacoM, like lighthou3C11 
lind lightships. have come Into 
wstl'nce alollJl' our COllllts u In· 
fallible &,uidCII to eoaBtwi5e and 
l.Tansoeeanie and lake na,1gat. 
o~ These radio beaeolUl. op'" 
erated by the U. S. Lighthouse 
Ser\ice. now extend up and 
down the Atlantic and Pacific 
couts, along the Gulf of ~' exl­
co. and on the Great Lakes. u 
well u in Aluka and Hawaii. 

Operated on regular ftched­
ule, the radio beacons are .1.0 
presud into u fl'lee IV h en 
~'tather conditions "'a rrant 
!teady operation. They are like­
wise alarted on requesL Oper­
ating on 1,000 meters wa\'e­
length '.'!!llg-ned for auch radio 
InNlmiMion by International 
refUlation, the lew or inter-
11Ipled..:ontinuoull-\\·a,·e traM­
mittel'S emplol'ed send out 
naIl that "ary in note 
chaucter, 80 that Ilaeh 
may be readily Identified. 
Infore. aU udlo beacons 
bllen opeuted al the 
time, causing cOlUliderable and 
trouhlellOme intllrference bc­
cause of the unilled wavelenvth, 
Tills interference has been elim. 
inated, howenr. 

"In\'ariably. n'\'igutorll an 
enthusiDsti$ in their prai5C or 
the direction flnde~. which, in 

Under Any Lo.d --.:BA.VVI'IH 
" B" BATTERYELlI\1INATOR 

F_lo_ • • I'h' ............ ,..;!h 
_ ..................... ""' .. '01 ..... 
.......... f' ...... 0. ......... 1 __ _ 

~~I::.."T,"br ... ~"""~~- tu_ 

Wrl .. ,"',..n* ..... ,JOj .... 

m.ny ellll~S, hu taken prece- o_~~.,.~,. .G'L_I-__ 
dence o\'er the time-honored o/Tl/w:r1OAHI-{Jt~ 
sextant in determining .. ship'. lJT .. 1'I: ;:o:n:~. 

Mica Condensers 

Prevent 
Shifting of F requeTlcy Bands 

BECACSE the Sangamocon­
denser is solidly moldcJ 

in bakelite. mechanical fllC'C' 
tnen t of d ialectric or plates ill 
imrossible. This is one im· 

I portant factor in thcpermanent 
accuracy of the Sangall'lO. 

1'0 one has greater need (or 
condenser accuracy than a 
grellt broadcasting sta tion like 
\\G:-";. Read I\ lr. Lc\'erett'~ 
comment : 

I ... st JUt>( I used ~ 
!l.lica COndenser. in a multlplc 
bend p,m filter. Th. has becn 
in u.oe for "",",c IHTIt, and hn 
j:i'·ul the best of r~ulLS. shcr<o·· 
ing r>Osilih.ing of t he fr.:qucllCY 
!-and. This pcrmanent:y I be· 
he' ( i. due enurely 10 the con­
~i!~y of t hese oondenscD. 
there bein g no appannt change 
in npaclty nor lea\.:llge acros..< 
~b.-m. I c ... ~rruny r~rnmend 
tb.-m ~ .. hcr~'·cr U COI"L'It&ntcapa­
Cit)' ~ rt'qutrcd. 

lSi3f\C<l) Goo. H. L("Cr"l. 
A<u. EnliinteT." 

Stillion WG:'oI Chiciii" 

S.n, • ..,o Can<.l~n •• r Block. ......, __ ~"'.w--' ....... _-_ ... -.......... ....... -

Sangamo Electric Company 
,"lo-t! s_~._ 

p04lUon. e ,. e n when ideal CHICAGO. U.s. A. 

weather prevlliled," according ' ~;;;;~M~';~~'~":;'~'-;:;' ~~~'~-;;;~~'':':;;:!rl':::; 
Pi .... JI A,.. !r~ .. 

~ 

---.------~-
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Use These Coils 
and Improve Any 
Radio Receiver 

,dBROQI~ P 5 UPER- SENSITIV E ~ 
INDUCTANCE UNITS 

Steam Fire Boat Is Passing Out 
" D lESEL electric fire boal.$ 

sre fire fighters of the fu­
ture;' said Daniel H. Cox, one of 
America's foremost authorities 

fire 15th Annual 

~ 8'I1'811y 

......... ~~~~~~~~~~~~~ I !~~~::;i'l'F:,;r illlltllnce is no force on the Dicae! 
electric lug, therefore the expense 
for crew is greatly reduced. 

AUDIO rnm 
M AMPLIFICATION 

'no I .... , tn-o "'O~1 .. pWo.l 

~~Io~~ ':'''f'':~:'; '.t.!:: 
I~"'" FREE II 1"" .... n .... d "'. 01, ""' .... __ po '" ..,.. .. ,... 01 ho~.s. 
11,.. ... 4_ 

W.MeM ANN 
.. a. . ... hSo .. [)opt. It. .... N .. , V .. ~e,,¥ 
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I WORLDS S UPER 8 
RADIO'S 

6,000 to 8,000 Miles 
Consistent R eception on a Loop! 

SELECTIVITY 
n.. _ ... ',.""'"'ol' .... _ ... Rodio ..... ~""'· 

....... ", ... W ..... R..-S_, .,a...-
"" woM. R««d s...".. h <><""""'r .... " ..... , 

KDKA -.... '''--'' .............. 'P ,""'"', .... 'n",_ 
f ....... , I.- \\-eN bel<-' 0< \\'C1;5 ...... ' .... ,-...L 
n.. ..... , ..... boo,.-_ WJAZ .... WG(lS (W5MB-KQ,.\· 
WSA/Ioom< ,~." ...... ,I>< .,,.., ... UiK"'" 01 ... 0"'''--
,,..,, ........ \\'C!iS boo.,.. ...... "' wJ",z .............. no. ....... _ .. I<TNTbn-oI_""'.,"-< ..... _, .... 
WJA'l.-

A'.' .... ...,.. ....... bw>J II'OAF .. K-.~tyb_ 
I~ ."""", • ,.""., W" .... l ..... _. , ... , .. " . .... _ 

~:.~ ~"':':'!:'V.~~:-:OA~..: 
h .... ' ...... WE .... ' .... 1I11T"" ......... ,. ..... _ •. 

......... "''QJ,''"MAQ 'M R_ eo.s--_ I'JZ """'" 
""_ .,"" .... iI<n< .............. DO ........ !Non ,,. 
_ Io..J "., ..... Kl't<f', KFr, "'"RC. WIVoP ,II 
...... '" """ .... ~ .... WQJ "'o-.nd WQ'L _~, "'110 '''opood ..... '''''''''''' _ ....... ' antd ... wbono. f,... 
KYW:' 

TONE 
no. "' ..... R-..d_ . .--....... _lit,·of ...... 

"', ...... ' ........... 01' ........... h ..... ~ .. h .. n,.. ...... ,n _~ ".-,,,,, ,h" -... ............... _un -. 
DISTANCE 

"' ...... , ,«<om hao __ .... -.'....,..OXR««d • 
.... , .... Woo"," R<ooN"..,. .... ,......,otood ..... " .... r. 
' ... , __ .-"' "" ,._ ,. «>n<. 

VERIFIED 
WORLDS RECORDS 

The au,hon,'o;'l' .,r II>< ... ,d;"i a<I«;"'e~n" of ,'''' 
\\'",1<1< Record Sup<, ( .. 1 .. ",1 bolo .. ., I. ba><d upon h\.loomb 
of ,'o,;fioa<lom by I .. dong B,oad ..... ing S"uiono ond Publl­
<b,lo", hom coo., '0 <x>o_<t 

L 
0" M.«h 17,1« uubli . l«ed ,,0'" Wo,I<I'. R«or<l. fot 

LOOP AERIAL RECEPTlON-8,37S. mn ..... "h Loud 
Sl"'al<~. Volu m •. 

2. 
On 'he n"h, of M.«I« 19t1«, .. tabU,he<l no'" World'. 

R.eord ... ith 'he « •• ptlon of SIX FOREIGN STATIONS 
6,000 o . mon mH.s di"an'. 

3. 
EstabUshed nO'" \\'o<ld', ft.eo.d fo. C REAT EST 

NUM BER OF BROA DCAST ING ST ATI ONS heard 'ha' 
. 'e I""a'ed 6 ,000 01' m or e m;E .. o waf. 

4. 
E .. "bH. h .d n .... Wo rl d '. R«o. d for MOST CON_ 

SISTENT RECEPT IO:-;'. n i ,l«t ar, • • ni,ht , of Station. 

~'ic:: .. ;:'.i l¥or~~:'S,·.tt!~:."~~/J C!i!~::;'·D~~~:~: 
1;.h .,,<lApril 10th. 
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WORLDS RECORD 
RADIO'S 

Parts Used and Recommended by 
Radio Age Magazine for its Worlds Record Super 8 

B E N1AM IN ~, ~.k!;." THORA~~~~~rN~·200 
CLE .. RA-TONE ~1 TRANSFORMER 

arc featured in t he Radio 
Age Worlds R<'Cord Super Il, 
They "ere eho5en because 
thcY510p l ubc nols.:s. Creat.. 
c.t aidlOsmooth (la .. k$$ oper. 
ation. Also included in ower 
leadmg eircuiu. 
Cle.Ra·Tonc Socket 7kEach 

It Y"'" Dcal.... or 
,~"';t ""h hI> "" .... to u. ond .... III >« ,ho, 
)'<N OC~ >uppli,d, 

Ben jamin Electr ic 
Manufacturing Co. 

110·)18 S. SANCAMON ST. 
CIilCACO 

,., " .. ,,,,, s,. 
"'._ v ... , 

.. , ........ $t. 
,,~ F, .... ,_, 

THOR COUPLER 

rhi~ coupler has a ballU'lCeJ 
" mJin;: g,ven an ."en outpUt from 
200 to 500mcters-. U St Price $3.50 

THOR MA.'ruFACTURlNG,CO. 
35 S. O<ar bo r n St . Ch ie _. o 

The Plu . Pro~r-Pboophor b"",:. 

~~\f .• ~onc:.~o~~:::'~· I=n.st:o.l,~ • 
i~, impoMibl<. PluK eannot b< In· ..,,<:<1 incorr<ctly. 

The C. hl.-E >I,a ql<4U. y. 3o\'\m 
.".nd ( ft)\.! \ ><Anda.d oolors) ~obl, 
lurni>hcd . s, ~ ." ,0 mo,k,,,, pac~<:<I 
",,,It eo,h plu~, \\'i,~ endo tinn.d . 

c...{tleo/'~<~I"&blc Conr.«t<>, PI", 
I • ..,'ir<ly difl'c,~"t $nd di .. i"~'i'·< 
TI\~ polished e"kduc bose nnd nid..<l 
.,. ... d pm ... g"~ i •• ' i<h appc.noncc 
131.~,';c.lly and m«h<U1ie"lI y th., pluS 

~t;'k'b;.n<~~::1~il:"a,;::t:~/~~ 
inl up of b.o"~rie •• af< ond "mp1e. 
No. 660 C abl< c.",nccto. Plul­
("mpl<t< &s d<>c,ibc<!.. . .. 13.50 

, 

S ELECTONE 
TRANSFORMERS 

:.:r<Tot<~ r~ .... "-_ .......... _, ... __ ... _,._ .... p ..... __ • 

.... ~ -... ... - .. ,-...... - ... .,_,, __ Too"'_"_"'~_ .... _. t .... _,. __ ,_. _ ......... -
~.". 

.. ,c~_ 
><acT"'" T_ .. _ -r--.-...' ..... .. 
-~ """,.--~-, ....... --... . .. __ ",_ ..... __ . ' _"_ .. N _ ........ _._-_ .. _ .... __ .. 
.... --.--, ..... --.......... " U UM 

Scott TransformerCo. 

&,000 to 8,000 Miles Consistent Reception on a Loop! 
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SUPER EIGHT 
GREATEST RECEIVER 

Parts ·Used and Recommended by 
Radio Age Magazine for its Worlds Record Super 8 

Hammarlund, Jr. 
(Midget) 

A high ratio, shielded mid::\et 
rondenser ,,';th all the dist;nct J\'e 
earmarks of Hamfl'lllriund design 
and workmanship. "'IanI' usocs are 
sfIo"n incircularSp8cked" itheach 
oondcnur . .'v1ade in four 51:CS' 
16, 12. 50 and 75 mmfd. Price 
5180 to $2.00. 

Hammarlund Mfg. CO. 
~H-433 W ... l Jrd St ., New Yo rl< Ci')' 

Variable Condenser 
.0005 mfd. 

Twin Rotor Construction. 
360 degree rmation of d ial 
givC$ extremely fine adjust· 
ment. Both sections of con­
denser insulated from sha ft 
therefore no body capaClt ;. 
whatever. 

." .00035 SLW " 'i th di a l $5 .00 

'" .0005 SlIV "i.h di.L $~ .OO 
.~ .OOOH SlW I~ .. di a l ,." 
'" .0005 SlW 10 .. dial ,." ... . 00035 SlF Ie .. dial 4.50 ... .0005 '" I ... d ia l ~.~O 

'" ... , '" I ... dia l 4.50 

Insures Perfect Automatic 
Tube-Control Becau se 
AMPERITE-

- El iminates Hand R heo.tats. 
thereby simp\if";1\Il control. 
Permits use of the lat"'t types 
of tuoo Or any GOmbinat ion or 
tubes. 

3 -Simplines and reduces $Ct_,,'i,_ 
in,: t hereby making fOf greater 
coml"J<:trtess and a"aids l=-cs 

~ -' 0 modng parts. hence no 
g,inJin!: 1lOi_: clear and full 
tones. 

' - P,okmgs tube-life by keepi~ 
filaments lit a corutant tem­
per~tute. 

I~ -"':0 r.lament meters needed_ 
-Brlns:s t he most out of each in­
di ,-idUIII tube - "utomatjcall~ 
- no guesSIng. 

~ -:'\ lakes enty Sei-oWTIcr a mas­
t er opcrBtOf', no knobs to turn 

LIST PRICE tl.lG 

~"~uJ"""k"'" ... 
RADMLL COMPAt'JY 

N~ .. Yor"-

ANYONE can build lin n act duplicate of t/le Radio AJle 
Worlds Record Super Easily and SuccessJull}' 

With .he 1"'''' h«e H •• ~d. anyon e u n build 8n exact d urlic ••• 
of ,hi. remark . bl. Worldf. ReC<lr d S.., .... r wi,h 8 ....... d rive r . pli ... 
and .oldefin, Iron. B..,ildin, in .. r ..,«lon. m a ll< i, &Imoo'im""s. 
.lbI. '0 . rr In con.truction and if follo .... d cardully, ... ure .h. 
build.rof. receiver that will d..,<>Iica,. ,h. "e"'endous per formanot 
or 'he orilinal moo:l<:L Build the Worlds R •• D<d R«,,'<r and you 
",m have a. om a ll coo' 'he fine .. Radio S .. obtainable today. 

SEE 
U"uJ ","".uJ ".,,, ... , ,~ , .. 
".ft,,,~,,,.,, 

" "<, . Ift'~" "_. 

6,000 to 8,000 Miles Consistent Reception on a Loop ! 
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WORLDS SUPER 8 
RADIO'S CEIVER 

6,000 to 8,000 Miles Consistent Reception on a Loop! 
Accessories Recommended by Radio 
Age For Its Worlds Record Super 8 

• THE LOOP WITH 
THE WORLDS RECORDS 

h'OU 

~~ ,,,-," 
The Quoll_Tone l.ox>p .. a . .. «<I .~­

d .. "Hly on 'he ",,,dd> R""",d Supor 
~ nd ~a. In II""'. pat( r~il>le /0< 
,he "'."'.~.r<COfd5 ,""t t<:mlI,k.ble 
r<<ci,'.r ",abli,h«!. ",,,t •• d, .... ''''''n' ''''''I''' t"'~ keep' wi ... leu' . , ..... y •. 
(>Co tl>< QU.\l..l-TO-":E / .... bot,", ,c­
cOpt;an, 

!in _.4 ~ ... 0 ... "·1''''''', ..... 
Dr" ... T .... SpH .. , _ 

The Troubadour, $30 
SEND for ti' .... ''''. d=nbing Quali_ 

Tone's romp!o .. line .... hi~h i""ludo> 
,he Junior Sp«~r-$7 .S0. o..., .. T"", 
No. a SP<"'ke.-$!O. QuoJ,."Tonc No. 
' -SI5. Qu.li.Tone 1'.0_ 4-$15 and 
QuaIl.T"""R.dio L',,'''.\ $6 0"" $7 50 

Ouro Metal Products Co. 

MAJESTIC " B" 
Current Supply 
Odi •• ro pm. diuo< ."" .n' f,o", 

you. light "",k .. 

Majestic Super-B 
"""mm,.dd /'" 0 ........ Id. 11 .. _ S.p" • 

Cal"'ci'yo .... 'o ,.elv. tt.bo;,. in<ludin~ 
,ke use of po,,:cr.ubo • . $3500 
45 mill. a. 110 \'olu • 
lI·"'of~M .. ,.W.fO (A.o''''''''_1 

M. H • ......s" .... krto.l~y 
_'''"01'_' 

The: '0I'~8C C<ln el .... l" be """",.,ely 
.<lj ....... .:! ,0 m<el,hcva'}'ingcond"ion. 
or ..... ,~.;.y.nd<)nQ~y«,. Econo.".. 
ieal-cm .. 0 f ... cd"" or • ,.". per hou,. 
No a.,d 0, Ioq",d.: Uw. RAY''''''''' 
Tube; No filam<:n' t" bu,n <rut. 

Su your dul« .odoy. 

Grigsby·Grunow·Hinds Co. 
• 530 ....... " .............. 

THE ABOX 
FILTER 

Real "A" elimination at las' 
nlt~rs current d,~t {,om charll~ 
to radio set. It is the first ckvic( 
of its kind e\'er alTered to the public 

Price 

$19.50 ""', "',., _ ..... 
Tho Abo~ Fil,c. cOrKoin. no botterle, 

jt i. ~ ~h« <ifOuil """sio""11 of • 
choke <oil.nd ''''0 of ,he "" ... AndtC>" 
oI«:,roi),jc <ond,,,,,<,,, .. hleh ope"'~ 
ona no" prine,pl •• nd p'.ml.<rIO""""" 
c.op.o<;.y with .mall .pace. =t "nd 
welllh,. 

The ,\be.: FlI ... I>ondles •• much •• 
fh', amr<<<o ond ronde ... he cumm' 
.l>$oIu«ly ",>OOth a<>d .u;table f." 
proper opcrot;on of 'ht tub<;. It I, 
Ah •• yo ,c.dy rot" i,nm<dl~te "'c. cHn 
aft .. lon~ Idlen... . It canntJt ,un d<>_ n 
." ... ear <rut, 

The Abox Company 
0. ...... 
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An Absolutel 
Necessity' 

Com pIe< • 
.... i.t. 

TUNC .... R 
T .. b. c.,.,.,J 
. n.l i"I ... . 

YOUR "A" BA'ITERY 
TROUBLES ENDED 

Requires No Attention 
Thi8 remnbble delice kl'eJU I)ui~t]y working for 
YOU 'all the timl' that )'our l ei III nol in opl'ralion. 
It is controlled by the ~wit e h of your &Ilt whieh 
disconnecb Ihl' cha rJ«lr . ulomatiully when )'OU 
~r(' u~inlf your ,·.dio. And. when you turn oft' 
your sel it immedl.leh ' 1~.umI'S chnging the "A" 
battery again. 

Foolproof and Dependa ble 
Whether il i, a radio dance Ih~t you are gil'ing or 
an elleitl'd a8lll'mbiR/I"I' listening to the }"('sults n( a 
World's Championship aporting c,'cnl yOLl never 
need have fear of Ihe b"oade&alillg fad ing away 
Ihrough rundown" A" batteriea : a condition which 
has happened so msny timu in the past to (lnc­
lically all ownc" of radio scta. 

n., " ... ~, !"'~. """t mNoI",No, <>II ~ .... A""'I> 
1'Tod.d . .. u ," ,..wJ/. II "r. ID' ~F,..,. 

'(be JtOt'UiN~ of rh 110'" 

Hypodermic to Trail Cell's 
Life Se<:reu 

NEW (aclB about the e~mi«ol 
conditions inaide the tiny 

lil'jng cella which compoae the 
bodie:!l or men and or an othl'T 
animals wt're diM:losed by Or. 
Robert Chan:bel'll, of Cornell Un;· 
I·t'rai~y lledical College. in a .. ,,· 
cent addreu 10 Ihl' New \'ork 
Aeadem)' or Medicine. 

Although mlny o( tht'SC liI'ing 
celts Irt' so tiny lhat they ean· 
nol be B('('n It III I'Xctp\ by Ih.· 
help of I good microscope. OJ. 
Chamben hll$ bHn abll' to inj('Ct 
much Hniel' drops of chemicall 
inlo Ihem wi lhout klUin&" lhem. 
much as a physician injccu drug~ 
into his human palienlB by mean~ 
of the hypodermic neWlc. IMid,> 
each living cell il II cenll"1ll por. 
lion whkh scicnt isls call the 
nucleus. This is lIuPl108t'd 10 IJto 
thl' seal or the lOQll t lIeUve phe­
nomcnll of life. By inJec1fng 1'01. 
ored chemicals inlo thi. inmo'l! 
seat of the life forc(!!I, Dr. Chllm· 
bers has been abll' to set! ch~ngel\ 
in Ihe color of Ihc' injl'l!tl'd mil· 
terilli. Thl'Se chlln~ prove that 
the till)' living lITanulet in the 
nudell! are different from lhe 
surrounding IJ<)rliOIi of the cell, 
being much Ie" .cid. 
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,';'oo,",d Succellsful Year 

Hot only 
~&",most reasonahle"" 
bul proved by 40,000 " . en 10 be auo Ihe moot convenienl , 

unfailing- and , ali. factory "8" Eliminator 

New High Voltage Model 
for extremely large sets, or Bets using power tu\.Jeg, now per_ 
fected, De-Jivei'll up to 180 "olts. One control adjusts voltages 
on all taps, 
£qu .. /lo .. ny " 8 " £liminotor regardless of pric_nlOl only 

in ope ration, but ,'n workmanship, quality, 
durability .. nd appearance 

Money Back Guarantee 

~:;;~~~~nt"."x".!.{~~Y :"0:. t:~!il;"'u,"'~"eb~";i~;r !':"B~i: ... ~~.:,;; 
u""n of th.,good F~rbend "B" Eliminator a~. Tha, i. wh1 d1l1'u,g the 
otHk "Um .... r .. aoon ""e wotked 01 tull .apHily I<l meel o'd .... Tha,;o 
"'hy hund,e<\.o of ,,_lloited ..,.U"",niat. Jll'Ove h<'Y<'nd the ..,.do", of. 
doubt it •• plendid, "nduru,,g "".iornun"". 

Ask Your Dealer-or Send Direct 
Sbipment ",ode direct On ",«iJl' of llri<!<, or C. O. D. if p ... r ........ U ... 
r", 10 dan t<> _vin« 10u...,lr- lr un ... to.f •• ...,.,. ..... 1.., ... within 11>0' 
,ime and puroh_ prj .. will be ..,runded. U .. Coupon !'OW. 

FERBEND ELECTRIC COMPANY 
43\ W. Super Ior SL, Chicago, Ill. 

fE~e UlO U£CTll1C CO . 
... w. ~ ••• .;_ s ... <; ... .... ttI. 

~ FER-BEND ,--.lJ 
0 .... " ........... c ...... "' ... _ ·0_., .... "-..... _. 

"B' ELIMINATOR 
Appro~d and p aned by t h~ rig id Loborotory Tuta 
of t he t wo forem <nl R adio LaborGtoriu in A merica 

-R .. dio News ond Popula r R adio 

a_c. o.D. a_Ii' ........ 

o . ........... 8 .... 

/'/, ••• M .. ,; .. Rod", .-I ... U'~ •• 11".;'; •• ,. ,14",,;,., .. 
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" -by far the best B-T 
receiver yet developed," 
says a technical leader. 

B.T POWER - SIX 
Those who know the B-T 
record fo r leadership ru Ble 
that "best B-T ·receiver" 
means bed of 011. 
A multitude of $ct builden 
have learned to depend on 
B_T parts and circuits. 
Those who were fortunate 
enough to learn of B-T BU­
periority in the carll' dill'S, 
hll\'e had the best in rlldio 
year by year. 
So it means something when 
Gerold M . BeM, technIcal 
editor and superheterodyne 
authority SlIys: 

" r~B U" {Jrr",<,.r.II~. 
PaN/.r-Si;,. io ~, fs r I~ . ""'1 
{J ..... ft'.T~II/1 , •• ri,-u ~tI 
dr~.'ol"'d. 
/1$ ~""'''rkabl. 1.1 •• Ii';I~ 
Qwd ..... plidl.\l' ./ .,"' .... Iio~ 
I.odo ... I. ""Iio •• ;t "'ill w 
"'~.f I~~ 01'000'" ,u.1 ~p­
,,1,, 1' cI",.il •• 
It io ... 0/ Ih ."oi •• 1 .. ,. 
<Mil. I. ,,·ire of .. ~~ I hn., .-. II. n,in'''''~11 l,ri~clpI, .. 
.oHM. 
Co~'r.''''Q';M .. 10 {J ....... ... 
r,,1111 ... tAli II'", d .... I.j .. 
". .... ,." 

A l3_y •• • • ld f . n build, " .... 
H ... y., (N ••.•. lU6) 
"I o,~ oHlillA irl.n Nro,," olJ 
h , M'o"$I~1 'h C."", ... · 
~~d·: . .;;~b':t~. ·;ti'!~': ::: .• ~ 
A ... "II " .... d;o 00 "l«t;". 
.... "'~j"«I .. ;,h .,«h u,u:i"JI 
'u. q"aJi!~ ""J t·oI~,"" 
J~ I~"" wr<b J hu ~~OJ 
.. vr~td-fou ... , ... ~. t'''''' 
Wi~~9"" Cuodu, to M,~m'. 
F'lorid~: fA> ,'-pd .... C.lif .• 
n il Srm"ol..IJ, M/U~." R.1.. 

E ... noi. l p.a'" • • • ;I.bI. I " kit 
I., .... . pdeo ..... _. __ ~ .. S41 .50 
Settd f.r 10th Edition "/I.u~, 

:r'm; .... '· for full information on 
th~ r~",,·-Si:<. all "",r to. "«Dry 
built "Light" .nd "S;x," B_P.wor 
unit. 4tl:. Poi .. 100. 

~r 
~;'!£L 
M~nuf~clurin2' Co. 
UII S. CoII.1 St. CMr ..... IL 

Try Out Hour for Radio 
Performers 

(CO~I "'"4d fro", 1"'$1' 13) 
e.ver was a gift to radio. her off. 
spring is it. 

"I want you to try Johnnie's 
I'oie<:! on the ai r," she wheedle/!. 
"He has sueh a lovely voice. All 
the neighbora say they never 
heard anything like it. He's not 
the least bit afraid either. Shake 
hands with the gentleman, John­
nie! Ye~, indcW. I WII.I\ just say­
ing to my husband la~t night, ' \ 
MUST take Johnnie up and let 
him sing ror XZY. They have 
SUCH a good station.' I wouldn't 
take Johnnie any place el!IC." 

The long-~ uffering director or 
whoever happen to be trying out 
the talent , agrees to IL~tcn to 

I J ohnnie's phenomensl voice. 
Usually the poor little soul has 
adcnolds or enlarged tonsi ls or 
an advanced ease of toothleSll­
ness and could nel'er be used 
under any dreumstanecs, CI'en 
on a Children's program. As 
gently as possible mammQ is 
told that Jolmnie 's voice. is not I suitable for broadcasting. 

Mamma Get. Peeved 
'l'l THAT: Not suitable for 
VV broadcasting I" Mamma 

usua\l)' \'1!torts in righteoU$ indig­
nation. "Why I heard a littlc 
boy sing from your station last 
week and his "olce didn't begin 
to compare with Johouie's! It 
didn·t compare! Of course if )'ou 
WON'T usc h im here, I 'll be 
OBWGED to take him to !lOme 
other station:' 

And she sRi l~ out or the s tudio 
while the direc tor is len to cUflie 
Mr. Volstead and all his cohorts. 

I might as wdl in!ICrt, right 
here, the method Ilscd by m~t 
directors for disposing of the ap­
plicant and still keep him in a 
good humor. The old inevi table 
standby is : "Give me Y<lur name 
and addre!U\ and we'll ca\1 you 
when we need you." 

This dOC!! not mean that when 
a director te[[s an applicant that. 
the. appliCilnt is hOlldCBtily l~t. 
In some cal\CS, applicaots are 
called but they are rare. oh vcry 
rare I 

I know one gi rl , pl/ln l.~t in a 
big ~tudjo, who tries out talent 
and VI·ho. when she began. u!lCd to 

n~ U"!''''NC of Ihc 11f)~ r 

tell the truth. She is a German 
girl of very frail and 8lIintly ap­
pearance and It was her beauti­
ful, innate lIincerity that caused 
her to tell tbe applicant. simply 
but accurately, just what was 
what. 

After the tryout was over and 
the applicant would prol'e un­
worthy. this little. German girl, 
who speaks with an cngaglng 
accent, would say sorrowfully 
(and incidentally she Is always 
sorry when IlOmCOne'! hopes are 
dashed ). "It is too bad but you 
are not good. I am so sorry. 
You go heme and practice for a 
good long time. Then when you 
think you arc good enough, yo:.; 
l'Omc back and we will see what 
we can do." 

Scheme Worke d For While 

THIS formula worked beauti­
fully for se"eral weeks while 

directors and studio attaches 
stood aghast a t hearing the truth 
told io such a sincere, ~tra ight­
rorward manner. But one day 
this little German girl's hOnllllt 
sinceri ty was betrayed. She told 
the plain and rather painful truth 
to a young man who had reached 
the no-hat. wide pants stage. Hc 
listcned to her to the end and then 
smiled pityingly. 

" Of course," he remarked. 
sweeping her small person with 
his cyes, "you haven't the slight.­
est ides of what you are talking 
abo'lt." 

And walked out of thc ~tu dio. 
Sine<:! that, the little German 

girl IlSCII the age-old formula of 
Give. me-your-name-and_addre!llr 
and_we_will-ca U_you. I think if' 
rather too bad. 

I beliel'e I muat hll;l'e, by th is 
time, gi.-en the impre8llion thnt 
~H of the people who apply for 
tryouts wantlo Billg. That isn', 
true. MOI!t of them want to sing 
but a few of them want to do 
other things. There arc piani~l$ 
and vioHnistll lind other muslciaos 
who make application and. in 
rare instancCll, prove good enough 
to UIlC. One studio reports on all 
appJ!cant who came 10 the station 
equipped with el'erything but the 
ki tchen sto'·e. He had a F rench 
harp in his mouth, a violin in his 
hands, cymbals between his knees. 
sleigh bells around his ankles al'd 
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S\lch a I'aricd coll....:.tion of other 
gimcracks and do-dads that the 
astounded studio dir~tor just 
naturll!!y couldn't keep track of 
'em. I believe the gentleman 
clliled himself a "one·mlln 
band." 

In wecdiug out radio talent, I 
am told there is one system that 
is absolutely sure-fire and one in 
which the applicant dOO8 not hav(! 
10 make a display of h is talents. 
Thllt sy$tem is this; When they 
8/Ij' they don't know whether 
they're good or not, they usually 
arc. But! When they admit 
they're good, it'a a aafe bet they're 
terrible. 

, .. " ........ ~ .... ,-...., ........ ..... - .................. _ .. 

Said I to a radio director aft...­
he had told me all he could about 
tryouts, "What would your ad­
vice be to a nyone who wanted to 
get on Ihe lIir?" 

Hi~ answer was this: "Listen 

At Last! Even Amplification 
On All Wave Lengths! 

to the different rlldio stations to 
find out their slandllrds . Visit 
the studio and learn, by observa­
tion, how singers or musieillns 
brolldC/irt. Take your talents to 
the stlltion whofle standard you 
th ink you suit.. Then, for heav­
en's sake, be willing to take ad­
vice from those. in the stUdio." 

American Electric Now 
Combined with Monarch 

T HE radio trade will be inter­
ested in the recent Incorpo­

ration of the American Electric 
Company of Chicago who for 
some time have been engaged 
extensively in the manufacture 
of Burns radio apparatus. 

The extensive manufacturing 
tacilities and engineering expe­
riences of this company have 
now been combined with thc 
like rcsources of the 1Il0nareh 
T elephone & Manufacturing 
Company, al60 of Chicago. 

The organization will be 
known as the "Americlln Elec­
tric Company, Inc.," and will 
continue at their plant at 64th 
and State StreeUl, Chicago. An 
extensil'c msnufllcturing and 
advertising program hila 
planned. 

Get thi! 
Boo' 
'- ~ - --~-,- -............... 
f!:"'", {:lid 

"' .. "'­M ... """ ............ .. ~ 
25C 

Ri\D IO engineers agre~ 
thaI fi nest reception 

;s secured ... hl:n signa ls 
come in j llJ I bdow the 
poi nl 0/ o'''l/aUon. In 
ITlO$t Sets this maximum 
dT~i~ncy can bt .s«urcd 
on II few sta , ions-u,,;uaUy 
from 100 to 400 meters. 
l3uI ""i,h the New I Ii-Q 
Receiver maximum ampli_ 
fica t ion is .s«ured not 
merely Of( II smDIl =tlon 
of the dia l bUI OVER 
lHE. ENTIRE WA\l~ 
I3A ND! (Nole chart 
:loove.) 

rhis ne ... fcalure plus COIl"' 
ple1.e shidding. u ="el. 
ous circuit and linest part.> 
makes the new Hi-Q th, 
outstanding homc--buih i· 
lube ,,,,lume r«ci ,·cr ohh, 
ye~r. s"l«\l\'ity equal IU 
e ~!,<,ns;"e "Su!,<,rs." II 
equals 1TlO$! t!- w bcl"$. And 
clear and undist.ortcd to"" 
-alll,,"y,l 

Your dealer hss thc Hi-Q 
Foundntion Unit and ap­
pr,,,·cdpans. $&3.50 ... " h. 
ou t cabinet. 

( J-r~~~lvPd ) 
'---Hi·Q'·- --

* IUoh , .. loot ... , ,,,,,,... '0 .............. lr,,,, llMlo-C:,, • • ~I_,",'>""""'" $.I...., .. 
HAMMARLUND·ROBERTS Inc., 1181·0 Broadway, New York 

Fresh Florida Oranges 
Fresh Swcct Florida Oranges 
$3 pCI' box of three hundred 
large s ize. Sounrl fruit and sat­
isfaction guaranteed or money 
back. We pay expreSll chargell. 
A box of these makes lin ap_ 
preciated Christmas gift. Re­
mit with order. With the added "ro""" ",.,' " 

increased engineerin~:~::i~~~:~: : l ACME F ARMS force they will be in C.'n ••• ;Ue, Flo.ld. 
to give their 

requ ired in :~-;;~;~:,;i:" possible in ~ S ubscr ibe to Radio Age--$2,50 a Year 
P/ . ... • 1/ ,,,1 •• /(.d;. A, . WI , .. 11'ritl., t •• Ld.", ... ,.. 
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M",' CR~~IfP'L'-I" R' 
• ...... ,~s TK. 

ROTOR oeso,-"TE 

, ...... ., ""~._ .... T_ .. " • ..­'-, .. , 
" ..... "h ...... ~' ...... " •. ......,. ... !JI. 1-........ 

'" , IIY)tosr urn ,,~,.,. ",n-nol) 

,~ ,~: .. \:~:e" t.:.":\,\::::;,.;, =',":" 
"",f .. '", P." """., ....... 

S IMPLEX RADIO OEVICE.I"c . . " .... , ... "' ~ . ". ~., ....... . 

as usual 

CARTER 
PARTS 

are .~cif>ed in the important 
eirc"lt. of the ,..,ar includin, 

Wor ld . Record Super 8 
Hammarl"nd~Robern 

Impro~ed Browning Drake 
L C-27 (Pop"la r Radio) 

a nd the othe .. 
"'"T d •• I.r CO" 

of 
to the 
earth 

'i '':~0'::~~~';:';'<i:;~;,.lighl. :~ what 
what 

II fluh. 
contains, 

out, II multitude 
~i~I ;;;~" ';;;;"I?om~. di!ICharged as 
the e)lpl<:lIIIil'c burns and drives 
the rocket upward. Knowledge 
of whether or nOI lightning would 
instantly follow the electrified 
channel thul created through the 
ai r might tdl UII much, Dr. Boya 
lJel ieve3, about the nature of 
lighlnillJl'. To touch off lIuch • 
rocket.borne ;nl'itation to II. light­
ning fluh mi,ht not be, Dr. 80)'3 
admil3, the "",f('8t llOCupalion in 
t he world. lie lugresf.8 II 100&' 
IItring aUuhed to the fuse of the 
rocket and pulled by II pel"$On iy_ 
i ng Hat on the ground at rom!! 
di~lance from the point where 
thn lightning would be likely to 
strike. 
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Sam son Dual Impedances 
give good tone quality- and volume 

Without cha nl~ <>f w;,;n, . Imply ,.pla« audio tun .. 
fo,m ... in YOU' ,a<llo .. ' "n,h S."""" 0 ,..1 I mped_n' 
.,.. (Doni, Sy. t<1n) ,,, I'" V"y Cood 'on~ quolity 
",,01 Wlequ.l<d volume. 

W .. k ';cool, o .. ...,t ov ... mpM«;I;,h<<< " ,,,,bl"Hme 
Of d;.,,,,,"on on l<>u.d ",nolo. Pr'c. U.OO ... h 
0.. ....... _ .............. """', ..... _, ......... mo •• " 01.-.. 
...... __ .... _b MOe-' "" ........ '_ 01_, .. , P'",''''' ....... ~ ......... " 

M_~ 
~, 

SAMSO N ELECTRIC COMPANY 50"'0 ....... '. 
","~,,,,v .... S; ... ' IOU .n I ....... " '" 

M AI N OFFI C E. Conton. M.... FACTOlI,lU at Canton ond W"." OW'M . M .. .. 

Man Discovered Fire 

CONFLICTING theories of 
how prehistoric men first 

learned about fire are alTected 
by an investigation made for a 
quite different purpooe by the 
United Statea Forest Sen'ice 
and just reported in tbe Month­
ly Weather Itel'iew by H. T. 
Gi8borne. Some "tudenU! of pre­
historic man assume that the 
first. knowledge of fire came 
from \'olcanoes; others ascribe 
it to forest (ires started by 
lightning, The I'olcano adl'o­
~ates hal'e urged that lightning­
ignited Corellt fires are too few 
to have sen'ed 118 such a general 

cause." G, i,,~,", ,.d ' ,i', ""i,,' iJJUV1fHl'f'i'l1~iO~~r. - ------ - Compl ete Parts 
Mr. =.::~ ':;.!i.7 ............ t ....... 'oU .J". "" .. · .... 7 ,........... .... 

lints , ..... .... H ... ,..... .. _. I -'. -";:..::.- ..... 

or ~~:r ~U"'-~-~~~~~'~J$~~5:0J "'~:" :,"'i;; .- I "I i C; ...... "' .. ' I 
a Tare occurrente, they lind 
du ring 1924 lightning ~tarted forest. Actual records of light- Iy such fires, and 
t;1 per ccnt of the forest fires ning fi res confirm, therefore, thus to obwT\'c the 
lind in 192t;. 81 per cent. Light- the contention of those who habits of fire and to learn, by 
'Iing consti tutes. therefore, the have maintained that primith-e the accidental cooking of ani_ 
greatest ~ingle danger to the man must have been continual- mala in the burning forest. 



IU>"'" 
It OLR 
KOn . 
K.FAB 
""' AD 
"fAr 
It!'AU 
KFBII 
JerDe 
K FBK 
'O' BL 
KJ'BS 
K FBU 
" r CB 
KYIlD 
Kn)~l 
KnlX 
Itt ' OY 
K .'OZ 
' ... ·EC 
K ... ;;I­
KJ'EO 
KI'I':Y 
KFFP 
"FCO 
tLJ' 1I 
KUlA 
KrilL 
KFI 
~" ItFIO 
K~ I Q 
"FlU 
KF IZ 
"'t'ID 
ItFIF 
ItFII 
Itt 'JM 
KFIM. 
It''I V 
KFJZ 
"rItA 
"l"KD 
I(}' I\O 
KFKX 
KFKZ 
It!'!.!\. 
KFLU 
IU"·V 
"-FLX 
1t.'MR 
Kf~IX 
.KFNF ""., 
KfOD 
KrON 
"roo 
K }"OR 
,roT 
... ·ox 
Kr OY 
Kf PI. 
"FI'M 
"t'PR 
KFPW 
ItFr l ' 
U ' I)'\' 
KFOB 
Kroo 
KYQP 
K FQU 
K:FOW 
O"OZ 
KFIlS 
"FRe 
K FRU 
U"KW 

Correct List of Broadcast Stations 
\\' ... inil>ouit F.leclric II: Mf~. Co. E. /'i,uburgll. Fa. J09 
Rad"' EI.dn.: CO __ .. ____ ~ _ _ O',;1o La~., 1'. D. 131 

["' ernOO""I";" \J.dn'S Corp.._~t uke City, V,all n & 
Neboatb Bu",k Au,o Co--__ LiO<.'Oln. Neb. HI 
E&.c,rkal Equipment Co. ________ l'ho",,", • .1.,;<. 113 
A. E. Fo .. le, 5>" J_. Coli£, ?11 
'n<lopendtn. School Diot &;." Id.ho 15(1 
F.A.llu,u .y&Co.. _ .. lIa,n,Monl. 175 
IV. z.. A.d>>lL ___ .--Sa<I Dlep. Cal. 380 
Kimboll_Upoon cO"-___ ..s. .... ""'nlo. c. lir. SJ5 
[.ea< Broo... __ . _______ ._E,·.n:". W • ..,. 21~ 
Sd~ L>i",ict 1'0. 0..... T,;"ldod. Colo. 238 
51. M.lth .... ~ Ca'~raL-.__ _!..lora "';', Wyo. $15 
NOcl""" 14<l.,S.pp!y C<> .I'hooo"'. Ari •• llS 
S •. Michael Co.bedr.aL &10<. l<!abo 1" 
1.1""1""'" Pt.trolonim Co Bra"mon'. T """" Sl6 
Fir .. !lap,iot Church.. Sbrt, .. pon, La. ll6 
Sou.h Oakota S,a,~ Col~_Ilr<><>kint>. So D. Joe 
liany O. h~non. ____ . ___ . __ .Minn ... poI ... Minn. 1JI 
M.." I< F •• ok... Portland. 0.. •. 1S1 
Eur.m .... 0'1'.1100. Inc .0.." ...... Col<>, 1M Scrouin &C<> _____ • _______ ""'O"k. 1'1.1>. 21>8 
Bun • .,.. lim It sum,·&IL _____ K. 1ton. Idaho III 
Fi ... II."'io'Ch""'''-_. _____ .Mobtrty. MOo 141 
Cnry Hanln,c C"-________ • I""" 226 
!l",.1 I. .. ..,., \\"dita, Ran .. 2(,& 

W ..... nSt ... eoUeceo! Colo..-Gunn;OO<J, Colt>. 151 
Pt..n C<>lltllt_. ______ • ___ O'Ioa_. Ion l~O 
E.C.Ant/oony, 11K 'ooAn",Ieo,Calif. ,167 
8m..,. Pol),tN:bnic In .. it.,,,-__ _Po<'\;U>d.\he. 248 
North Cen. ",l llirh So:boot Spobl>l!,lI'ash. 172 
FI .. , M .. bod;lCCJ.un:1L. y.idma, Wtill. 156 
ALuk. F,kc.ric: Li~,1t Po,,"'C<>_._ .• Jun""u .... ' • .oI<a 12. 
Com/non....,.}.b R<l'O<''' ___ Yond du La<. \\";.. :I'1J 
M ... h,,11 EI."trN: Co _____ ~J.nhallto....,. 'o~ .. 1n 
Notional Radio Mfr. Co __ OI<I. 1><>mo Ci'Y. 0<1a. 1(,1 
E. F.. M.nh... ________ .Jo."ori.. Or,,- 14b 
Unt. .... ity 01 Nonh Dal;ot.----.r .... <>d Fot .... N. O. 278 
A..,loy C. Di.on &: Son. _____ . __ Pon land . Or •• 11lJ 
Tunwal' Radio Co __ . __ For. Dodp . Ion. 146 
W. E. Ilr. r><IL.. Ft. War"'. T .... 2M 
CoJo.51a •• T •• <h.",Col~_o.__ .G"",If:y.CoIo. 27J 
J. R. Brinkloy. _______ ~lill""'. Kan. ·UI 
Tho Uni,-nsity of K.n .. ' ! n .... nee. li:a" .. 275 
\\' ... ln~~"""'Ekc.&:MII.C"". II Ullnl>. Neb. 2!l8 
Cho.mbe, 01 eo""""""'--__ Kirh,;U •• MOo US 
Un;,""';\)" 01 1'1 .. 1' M • .rlro. __ .Albuquerqu •• N. ~l. ))4 

s..~ Benito Radio Oub.._._._._.San &'n;IO. T ..... 2M> 
S.~.., ",,,,oll<ll>, C~ur<b.-___ Rocld<ird. 111.1:1'1 
C«q. Roy CIoUih c.."_on.Tono 140 
Momlnloid. CoIlcs<---._ ~ Sio~,~ Cl1y. 1o • .,. ,. , 
Carl,_ CoI .... __ • Konh60ld. Minn. ~37 
H."ry I' ields..,d C"'- ----'ihenondoob.I •. 461 
Rhod", Depo.rttnentS • .,'" ______ Seattl •• Wa .... 454 
K r Oll . 1<><_. l\urlinp""" c om. 1:!s 
"",bolo &: Wani ... ,. Inc. __ Lonr II<-ach. Calll lJj 
Lat~r DaySa'."· lioioo... __ Soh Lol"C;ty.UtatJ 1J(, 
Ti", /I: EIert,icC" D"'id Ci'Y. 1'101). 126 
CoI1q~ Ilill Radio Club.. ,,-... hi.a. K.n •• 2~ 1 
T""h, IIiJh ScbooI. ___ . ____ Onuo .... Nebr. 248 
Iloa<uI RadioS."..... 5< .. Paul. Minn. 252 
C. C. Ubt •• __ ._._ .. _ •. __ DL>blin . Tua. 252 
TIIfI N.w Fum;,",," Co _____ C'''''",;Ue. T ..... 1U 
Los "'n~"1n C.,un,y 1''''''''1)' 00:1"_,1.00 "'"",100, Cal. n l 
St. Job ... 10-1. E. Ch ... <"-___ .. C,., .. rvillo. Mo. 158 
Symoo.. In,_"",," Co ~k'm •• Wa.h. 1U 
The Princlpu..._.____ 'st. loU;" Mo. It>1 
Lone Sta r Bd<ut Co Fon Worth. Te_ 5118 
Ancbom", Radio Club.. "''''''''''''P. A!.o.k. ~iO 
G. S. c.,..,n. J, .10 ..... Ci.y. Ia. )2-1 
W. Eo row lIo1yCity.CaI~. 211 
C. F. Kn;";m. _. ___ .s...ttlo. W .. II. 116 
Toft "' '''' .... CO 1I001)""--'.Calil, :l2(, 
lIaU U ___ • _ .\kot,;lI •• T ..... 248 
DOD Leo. lnc__ -San Fmncioro. C. li l. 168 
St""",,"" C<>lltge ._ Columbia. ~100 500 
W ........ Broo,\calli"1 eo Olymp;.. W .. II. 11' 

KFSO 
KPSG 
KFUL 
K.FUM 
KFUO 
KFUI' 
U '!JR 
K ... US 
K"'UT 
Kl'oo 
Kn' D 
K"VE 
Kn'G 
K"YI 
1t"\'N 
mR 
KH'S 
K1\'Y 
KFWIl 
KF \\'C 
KFWF 
KFWII 
ItFWI 
KF \\~t 
K.·WO 
Kt·WU 
KFW\' 
I>FXD 
KFX D 
KFXF 
ItFXII 
K"XJ 
KFXR 
Kf)(V 
KI'I· ... 
KFYJ 
!t1'\'O 
KF \,R 
KGA.k 
ItGDS 
KGDU 
KGIIII' 
KG8X 
KGUY 
KGUZ. 

J'GCA 
kGeB 
KGeG 
KGCll 
Ii:GGI 
KGet. 
KGCM 
KGC!'I 
"GCR 
KGCX 
KGO ... 
KGDE 
KGOI 
I.:GDJ 
KGmt 
KGO 
KGR::i 
KGTT 
RGU 
KG\\' 
RGY 
K'IU 
KII Q 
KIC K 
IU DS 
~R 
KLDS 
KI.5 

'''' R~ 
K~I'" 
"''IJ 

"'i,fan I!<odlo CotP- San O~. Calif. l-i~ 
&ho P,uk Evon. A>on_ . _ _ ~_.~", An .. I ... Calif. 2'5 
TIIa ....... Glouan &: B ...... ____ Ool ....... o, .. T.,.... 2S11 
\\ .. D. c..r1<y _____ CoIorado Sprints. C<>Io. J4n 
Con_di4 Snninary ______ ..5t. lou;', 1.10. 545 
fi'''' immon, Gtn .... III .,.pi ... L-"O""'U". Colo. 2M 
..... 1)' Oldg. Co .• l",,_ Ofdoo. Utah nf 
Loui. L. Sht.,."",... . 0. _o..kl&lld. Calif. 156 
Uni veni' yofU ... h.. ______ .5oJt '---"""City. Utab 1M 
H. C. Colburn & 10.1.. Math • ..--. . ()oklond. calif. 220 
CIt"". &: W. J. ~kWhino~ _____ \'.n;".. Colil. 2i5 
!len""" Broadcas';ng C"'1'_------St. l.oul .. 1.10. 110 
Fihl M. E. Chul"<"-_____ '"dopcrule-oco . KallS. lJ6 
H •• dqu."o .. Troop. S6t h C.,-.II}" __ H""ot"". T .... 240 
Ca,l E. Bq:ley___ Yairmont. Minn. 1:1'1 
1.Ioonli,ht Ra"dl.____ _ __000"",. Colo. 244 
C.~ Gira'nleau Ih"ol)' St •. . C.pe Girardeau . 1.1", 124 
Radio Supply Co ... Ibuquerq .... N. M. 2S11 
Wam...- Bros. Pict"''''-__ o._._ lloll)'lO'O<ld. Calil. 1£1 
L. E. W.lL- SIn B ... nilfdi ...... Cal if. ~I 
St. !.auis Trutb Cmt<<-- St.!.a"~ 1.10. 21f 
F. W.llin,."" 1.10'''' J'-. Eu",Ioa. com. 2M 
Radio Rn.ertaln""' . .... r .... __ !'wn Fr~. Calif. 250 
OoUand Ed ..... <ional So.:ioty ___ .O.k!aoo. Coli!. 326 
I.a ... .-.- MO.L.. ___ •. ____ -"'v:llon. Calif. 111 
Loui.", ..... C"'~ ____ .Pir.ovillo. La. 2lS 
KfWV S,ud"'" Portland. Or.. 213 
8ert"" .. C. H.ller Dill Stat l.a .... Calil. 10l 
Son·ice Radio Co ._.Lopn. U •• h 205 
P;j:o'. Peak 8.OA<kaltinll C<>. _. ..o..,u. Colo. f.J~ 
\110<1_ lUodio Company F.I P ..... To, .. )il 
R. G. lIo ... IL-__ .-noa, Rd_at<t. Colo. 216 
Cia."", film Fin;..,inl Co.-_.-Dkl;. h",,)a C;'y. Okla. 114 
Ii.fl}" M. C"It!ca"-- FbfS!.OlJ. An.. 205 
Carl', Radio 0."-- ______ .. O:ut8n1 . Cali' 114 
Il~u .. cn Cbronirl. Pub. Co. (P.,..a~) Ho~",", . T ... JJ8 
Bud ... .,."·V .. uc].an C<> Tt.oa.h"". To.. 1 10 
1!""~in ..... ,.y ..... I",, 8ismmok. N.Dak. 248 
T""IO<I Ci.;z<n__ _ T""",,o. An.. 2.w 
.... c. Dalley. ...Sea"'" Woob. 211 
Al>.ka Rod., Co.. I(",<hikan. Ala""a 219 
Manin lkotho l'tO<L.-__ ._ _ __ ._.Jcplio, MOo ~8.! 

l'oour II.I! 11 ... C<> --St. IN<f>Io. Mo. 348 
Alb"" C. Dunn"'.... _--.SIlelby. Nebr. 20J 
Fodo, .. 1 lj,-. """k R.m..ty Co ____ york. NO«. 3.lJ 
C. W. G=nloy Dtwrah. 1o"," ::80 
Wanace nadio ,,,,';,u, .. _ _ __ Ollabo ..... 01< ... 3.11 
Moore Mo,or Co ~ •• ".~. A,k. 140 
Waj'ne 1I""",' al Waynt. Nebr. 4.14 
S. 10-1. R...,... ... ____ .son An'''''io. T .... 1~0 
l ovio W ...... r_ -Sea"le. W"",,inflOn no 
RoIlat D. BrId", So. Antooi<>. TtDS l iJ 
Ah .. E. Smi .h.._ .,,_.C'nn<otdio. K ....... 210 
Cu,l .. •• O<","lc:>ot!,. Son"""--8<OD1d"". S. D. 152 
Fi ... Sta,,, ll.>nk.... _. V"Kb. Mont. 240 
Ho".. Auto Co.. Doll n apid .. S. O. 1St 
J ... " 0.-., Co.... Ila~t. Minn. 231 
N<><th..- R.odioSt,,-it:eC<>~~'I •• Wa.h. U~ 
R. 1\a ..... 'rt. ___ ,, _____ • __ C"'oro, ' 0 .... 1(Jl 
V. G. Copinl-. __ Stock,un. Calif. 217 
Go ... m' Elorlric: Co.. Ookbnd . Calif. 361 
Glob Radio s."""' ___ -. ____ j,,rw->llo. T<X. 2J4 
Glad T idin",T"ho.""",". ' ",,_San Fm<l<'iJno.C.I. ~'7 
MI<"'" A. Mul"'ny _______ Hor>olulu, H~".ii 11& 
Or<P)W! Publ ish,.,Co.-___ .Pa-tland.~. 4,1 
SI. ~Ianln. CoIItv . ......I...:t«y. Waoh. 118 
TI..-Mir..,. Co.. •• __ -'.<Io An",_ Calif. 445 
Lou .. Wa ........ ____ s.p.,,,,,,",,, WaoIt. 3'~ 
.... bttllr: Automobile Co -An;ta. la. l13 
J. BrI""on &:Son> Co. __ • __ ';"" V",ncloco, Calif. lJ.I 
N"'tb~'U, Radio~Co... ___ ..,St,att"'. \\·",h. 3S~ 
~""ioed Cbu",h<>lj"""Ch,,,, . l nd<ptntktK •• ~lo. 441 
War"", Il.-o.ho"' ___ o. ______ ._o.r.ll.and. Calif. lSi 
Tribu"" l'toblioltinl Co J)o kla oo, CaUf. setS 
Rey...oldt.1bdio C<> 0.:.",.. 0>10. 26~ 
MaySc"d & Nw ... ''1 _____ .sho""~. 10"-" 461 
FrHOOu.. r"""o.Cal;f. l:!-< 
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New Comet Will Not 
Hit OUf Earth 

THREE cornel.!! arc now visil­
ing the neighborhood of the 

earth. Two are old friend s, 
having been with U5 before on 
their periodic returns to the 
central part of the solar sy~tem, 
The th ird i~ apparently new, no 
comet of similar orbit ha"jng 
bC{!n detected before and none 

been expected exactly in 
; , - •• ~.".-- of this one. It was 

Nov. 6 by Profes­
I the Astra-

,f 

The Mugao ine of ,h~ 1[0'" 

RADIO 
VOLTMETER 

Pattern No. 57-
Panern No. 'jJ double s-oa1e 

portable "oltrncter for teSting radio 
ootte"'5 and circuitll c&n be used 
on either three Or four volt ~I.S. 

\lea"", ,,, ,\ . Band C b,,,,.,y 
voltasoo· 

Chc:c~. 1110_", po« ",; . !. 
T<,,~ <Iroul " , <<wide .... , •. 

"on. forme" . • "'. 
un be <>Kd {Of . 11 . round 

,,'.. purpose._ 

' .. "orn No. 51 
Vol,,,, . . . .. (". I~.t;n, /( .. <1.1" 

b .. " •• i.~ 

, i;;,,;.t~!;,,~,,~: I Jewell Electrical Instrument Co. 1..11 
COmetl!~;:; lb;i" ;:;~d 1650 Walnut St. Ch~eago 
of solid partides '·T ... ~, ...... 1' •••• M.~ /" • .... ~ ," . , .~ .. . ~ .. " 

surrounding them. Th ere' l 'rF~;;~;;~;;;;~;;;;~~;;~;;;;;;;;;;;;;;;;;;;;;;~ probability the new comet 
come especially dose to the 
earth, but even if it hit UB it 
probably would do no harm. 
Our air would protect u~ fl'om 
the flying particles of the comet, 
causing them to burn up just a~ 
do the meteors or "!hooting 
81ars," thousands of whicb hit 
the earth's atm(ll!phere each 
day_ 

We Carry a Complete Line of Parts 
for the Following Circuits: 

CLOUGH SUPER 
St. James Madison Moore 
Qua!itone Samson T. C. 
Short Wave Victorecn 
Browning-Drake Radio Age Super q 
HammariundRobertSHI-Q World's Record Super 8 

Aero-Dyne 
In nitins ... SPECIFY j .... , . Iu" ho<>k-up }'OU . te ",,,,,<I. lly 10,,« .. ,«1 In 

.nd " 'e ""II p,omptly place our Price> b<fo.e }OU. 

WHOLESALE RETAIL 

NEWAKELEC1l'me C(A 
.;%fh0!z buf ~a,*o' 
2 26 WESt MADISON ,sTU£T 

TELEPHONE,­
MAI N 462.7 

ILLINOIS 
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I>..\[~IJ )1. )[.101>""", C.. Clal' CeI"..-. !\d". 1)4 
1>..\10 lonEle.:tricCo.. _~l'a<oma. II';uh. 150 
1t~IOX \''';';eol St. Loui .. _ __ ---.S'.louio. )1 <>. lSCI 
1t.\ITR &bopbo..,~[rg.Co-____ .I .... ARrtI ... C~lif. 371 
I>.." RC C. B. J u"""u.... ______ .!>.>n'" Moo;"". Ca~f. 1J.!! 
"',",X Loo ... n".J .. t:: ___ --------1.oo "'nrd", Calif. 337 
"0,\ ee.. .... rEloctric C"-_______ .. _~lHm_.._, Colo. 321 
"Oft-C Or<gQrl i\griculture CoIl<Jt"--- _ C"" ... IIi>. Or"il. 1811 
"00 N. ~ [ .. '\. CoUrt" of i\~1>l~CoIl«C, 1>1 . N .... 1oI9 
"OCTI Onuoha C.",ra1 High ~ ____ Omabo, "' .... U!I 
,,()CW Ol<laboma CoII«C for Wo"",,,-- ._Chick:t.bo , Old • . 151 
"OIL Mon.a ~Iotot Oil C<>---_._ r""",i/ OIuff .. 101\'0 30~ 
"OIS KQIX, r,,,, __ . __ . __ .. ______ P"'tlond. Or~. 319 
"O~!O Dirt f. F;,.r,.. 5oa.,le, \I· ... h. 3Cl6 
" OW\\' }·, o.\'; A. ~r-........ _~\I'oIl. "'0110, " ' .. 1>. 1M 
KrHI Ililburn Radio5<n-icc.-..._. __ . _ _ f'r_t. Ali •. JI5 
"1'0 11.1.0,00., IK-. __ .----'>an Funci.ro, Calif. ~18 
"PPC !':a"dena Prnb), .. ;.n Cbu"'lt.--r.&Ud .... , Calif. 11'1 
"PRe Ifo""oa l'rin,1n,(',,--- _ Ho,,"'on, T.,.... 197 
"I'S:-I ':;tar·!\"eu _P • ...drna.Calif. 316 
"OW t'in, o..pliot 0..",,,--_._ .~ J OK, Coli!. 3.l-.1 
KOV Doubl<da)·HiIl EI"",ric Co _ Pi".bt,rah, ..... 275 
ItR,\C Cad<Io IUtOOClub.-.--___ Sh""",_. L • . 21f 
KRf; B ... k ... ~O)' o.ily C .... '"--_. ____ U ... kdO). c .lif. 1~6 
"RI.O v..rra.. Rod;' Laboro'm~. _ _ o.lW, Tex. 351 
"RSC Rad;oS.I ... C"'l' ___ ____ ...!:i<."~, \\'ash . 500 
"-SAC K"" ... I':;""~~'''' .. I C''''~. \b.nhaltan, "an •. lol l 
KS O Pulib:OT l'ubli<ll,nRCo ._--'s,. I.oui .. Mo. 5-U 
KSf.1 1l,<>ada/.,';nK .... ...n..(OQ... ___ ._f'oc.,.tfc, Idaho 161 
"51. IUdio !>enic. Corp. _ ___ .... 1' LauCi,),. n.b 300 
"S"R 5.ln,. Mar;' ",11oy Rollrood __ ""'n'. Mon.. C.li'. 1t<3 
" SO llenySoed Co .. ______ .. ____ .CIari~da, 10 ..... ~OS 
1<500 SIouK F~Il. Bda.r. A .. '" ~iou~ Fan" S. D. J.6(I 
"TAB A •• "d..ttd, B,~ .. ,~...... ._._ ... Oakland. C.~f. 39J 
"Till Jljbl.ln.'i'","-____ -LoaAo;«'i ... C.lif. l"/-I 
" TBR ~l. Eo Ur"",,-- ronlllnd,Oro. l~j 
"TIlS 11: .... Arlilli'oo H,,'.L....._ Ho' Sprio~ Ask. 37~ 
"Th'T N.IW=____ \1\.".,.,,,,<, I".,., 3J..I 
"TIJE l'I ... h Elcct",,-_ _ .. HouOl""' , T IOOII UJ 
"TIV fint P.-...b)'Itria" Ch"",h..._ ._._ -Sea"l., WI.h . .tM 

. " I.'OA Lft;,'U'1Otv 01 i\rkan ......... ~ For"".,·m", Ar1<. 3110 
KUO~I Un:' ..... ity,,1 ~1"""'""'--. __ ._ .. .lli...,.,la, ~Ion'. 2H 
"usn l'ni,-=i,}· ... Sou,h O'li»,"---~.\·.rmillioo, S. D. l78 
" UT L'"i,,",,"!}'of T<UO. Au"in, T",u III 
"1'1 Pure' Sound B • .,.d_ 'i"1I Cu .T.""m~. W •• b. 1U 
KI'OO Sou"'~''''''''n SOI .. Corf'\.--___ n.-i>t<>-«·. Oklo. 3711 
1i.\\·CR H. F. r..... C«IM IUt*\o, 10";> 1?~ 
"we I' ... tabl. \\1rn...T"kF.pb Ca.. --l>'o<~""" C.liL 1~8 
KW"C ",1 ..... D"n"'~ S,ud;'" _ "." .... CIt}. Mo. ll. 
KWKJ I W. C. ra't...-.._ \{."""n~·ond.I .... 312 
KWSC S'3!O College 01 W .. hinrto",-_~Pu!ln ... n, \\'o!lb.. 3n 
,,\lTC J. 1\'. lfanrocL--__ ...,n", A,,~, Card. 2~1 
"WUC 1\· .. 1m> I'";,,n CoIq .... _._ .. _._. __ 1 .. M. , .. I"",. lSl 
,,\I WC CI,y "I U,..,w"",iUo ______ ._._.I1"'''1']"ill<, T • . ",. 1,8 
KXRO 8ro1 ' l.o;bor;>,ori""-__ . ___ ---Soaule, Wbh. lit 
"YW \\'eotinibou .. EI«,ric!: "!fR. C"--__ (:h;.,."'. Ill. H5 
"Z~I P","oo O. All"", --.Q.Io.land, Cb.ll. 14~ 
11.-\"0 Ohio ~h'<"',,",311 ... ti,ut ........ .Clnoinuri, Obi<> 2M! 
WAM Ch ... !t'> D~ily 1), 000ws J .,.,.. .... l _ . __ ._.Chic."'" 111. 175 
WM~' f .. jah R. 1'<". 1 _________ .. _;\' . . ... ,1<.I'<". }. 26J 
\I .U T F. V.Ilr."..,.. ________ J."..." Cil}·,N. J. n.'l 
WMW Omaha Crain E...a.....rt---____ On .. ha,l'obc . J84, 
w.ulll lI_i,buJ[l Rodio Co.----. Ifonhbu'l;. P •. 20~ 
II'.\DC A,""",-ille D.n..,. C"- ___ .. __ ._\ , b",iUe. K. C_ 1~ 
\ I AOI I., l 'Ilh· ...... 'iKCbu«:b .B.~or. M .. l~O 
\\',\00 HicbGn h'IK. CD .• !"" R""'-' .... K. Y. 178 
\\.\ BO HOH'fhd C<>llqe R,,,lioClub.~_ ._t-ro,«lottl, PI . 161 
II AOR Scot[ Higb SCbool.-_____ _ ToIodo, Ohio 16J 
\\,\ 111\' CoIl<t!"ofW_ lI'_t .... Ohio 101 
IBBX H...,,- n. J oy. • __ ._ ~II. CI<nICfl" Micb. 1t6 
II'ft-BY J""" M.pldi, J ,.~ __ . ___ Phil;,dolphlo. Po. Ul 
II'AIIZ Colil f'\I;<~ nOpli. , t:hu",h _ _ ~.w Orlean., La. 17~ 
WADe ... U<nT.Si"""""''--____ .......Akrtm,OlUo 15~ 
liArD Albort P. 1'>..1.. !'orr Hu,,,,,. M>:'h. 275 
WACK R. L. Miller Kayol Oak. " I ic~. 1111 
11'ft-GS I\-ollo .. ea,.s', he.. ,Sommer-rille, M .... 250 
WAHG .... H. C rtboo. __ ~_. _____ .. Rlobn_d, 1IU1 N. Y. 316 
WAIT A. II. W .. ite&: C'o _ ______ .Tnn' .... , Moos. 119 
II'AItI Amcri<:an In .. ,.. .. ~ l' n .... '--------_.CoIuml.o"', Ohio 1?~ 

1'1,~ .1I11gll:;"~ 0/ tl,~ Ho,"' 

11'.1)10 It.oddi"", Radio C<Xp--__ '" ~!in .... podd, ~1i.ruJ. 1M 
WM'I .110_ PoI)"'<cl>nie lnw,~,,,----. .Aubu,o, Ab. 461 
\\'.\RC American RIo&> &: k ooa"'''-. ...lI~I ... d, M-. 1&1 
\\' ARS A"","u, RadioSpociahy C"-______ Hruuklyn, N.Y. U5 
WASil &xl ... l.auDdIY C""-___ Gn.od Rapldo, Miclo. ]56 
II'.\'IT Edison Eloc. lIlunt. (P".,oblt l __ ._.D,.ton , M . .. 2-1-1 
WIl.\A Puniu. L·n i, ....... 'y. _____ .\\'. Lar.}"<" • . Ind. ]7J 
WBft-C J ...... ?olillik ... l ·oil-.ni'l· o.c..,,,,,, IU. 270 
"'DA); I'cn nsj'['-ania Slal< p..u..,,_ ~Haniobll'i'. Pa. 115 
\\·8.\L Co...alida'<d ('.as&. 1'0 ..... C"--- OaJ,I",,n, Md. H6 
\\'0.\1' cann 1'..t>Iica'lon. loe Ft. W .... h. To<. H6 
11'8ft-W U,aid 1:.I"".Co./'tll'oldrumDrnIlC,,-"' .. hdlle, TOlIn. ll' 
II'IHX Jobn IJ. Socnre> , J. _____ .\I-dkeo·Il"" •• Pa. ~ 
WB OC P.J.T .. t.... . Brooklyo, N.V. ],e 
II'B81.. C,_Co"man' J>nob[~"';'RO",,,,b_Ri<:hmood, \ 'a . 11' 
1\' 01l)1 .\,w... [n' .... 'meu' Chicago. 111. 116 
\nIOP r.,ookr:y H i~h Sc~ooI .Pe'wO)·, ~Ilch. JJS 
II'B88 Poopl.·, PulpitJl""",._ _ _._~iUe, N. Y. ~1 6 
WOU\\' Ru/I'no, J"eicr Hil:b Se.hnoI __ Xotfolk. \ ' •. 212 
\\, 8U\- W ... h1nJlon Ligh, lnl.~~~ _ ___ ~Charl .. ,,,,,, S. C. J6lI 
WBBZ C. L C.ntlL 'l'O<tal>lo),Cbi<~, Ill. 116 
WBCS f"., ... /'t MacDon nell Chap.. Ill. 266 
WBF.S UIi .. EIoc'rkaISChooL.....-._. T.""' .... Puk, Md. 221 
WB"N Art hu, F", n......, .llo'ooldyo.I' ... \'orlo: 291 
WD1IS C. J .Scbo1l .. _ Jionh II ... ~, N. J. 2H 
WU~" U""u,d .. """'Corl'-_____ N, ... y ... k, N. Y. JJl 
WBOO ,\. 11. Cftbe&Co., Inc._..--Ri<hmoad HiU. N. \'. 236 
WRRC Il .... " inlh.nt B, .. de .. .;", C",--Bitminsb.am, Ala. 1~8 
11'011.1,; B.ltinu:orc Rad;o E"' ... nll"-o-"IIJteo.U .... e. P • . JJI 
\\' ORL n...,.h Ihdio Lar-.tcori"'-----_~ 1'il'oo, N. H. 365 
WIlRS l·n"" .... 1 RWio Mfg. C ..... ~. ____ ._B""'Id}'''. N. Y. 3,t 
WRT CIurIo".Cboonbtrol Contn, ........ . _ClIar-kot,., "'. C. 175 
\\ HZ W..,in&h<>u .. EIoc,. & ~lfl' C<>-.Spri",li<ld. M .... 3.1J 
W07_~ We .. inghom.",,!::lt<, . & ~!fl[. C"-__ .. I1",,,oo, M .... Ul 
WI'.AC Connect.,u, Jlpiolllt.",1 Co1l~~la.nokkl. C""n. 175 
WC-I O St. La_.,."""" t:ni'..,..;I}· _____ Can'oo, N. Y. 163 
I\·('..\y' "'u''''''" &: Ru, Co.~. _______ Pi'ubII'1h, Po. 161 
\\,C/,J Nobn. "", 1\-~'alI U"" .... oil}·_l'n" ..... il}·I'L.N ... r. 15-1 
WC/,I. S,.Obl CoII<Jt"---___ 5orthfield. Mion. 3.11 
WC/, \I City of Can"'OD-_. _____ .. _. __ C.'l\d~n,N. J JJ7 
WC/,O M""w ..... 'al Rad;" 1n<: __ " ___ .. llaJ,i.",",, ~Id. J75 
w(.:.\R South ..... Radio Corp. _ _ .. --.San Ao'"n;'" T.ut ~6l 
WC/,T 5o:bool 01 ~l i"<L-___ . ___ .Rapoid City,S. Dolt. Htl 
\\,CAU U .. " ...... llIroo.r<>..t1n1 Co . ____ Ph~oddphl •• P .. 178 
WC/,X t·ni, .... i'yo!\·./'ntOnL-___ . __ ButliniW'!. \ ' ,.2500 
WCAZ Canb.o,e Col~ _____ ~_.Cartb.o,e, Ill. H6 
WCH \ C'hatI .. W. H,,;"'bN::b...... __ • ___ ~I ... nl<nnl. P •• 1Sol 
I\(;BO \\'iI~u.('.Ie1'o l ·oI;, ... _. __ :..... _____ ~ _ _ z;"", III. 1oI~ 
',·CBF. l'bol, Ra,lio Co. S ... Orl"" .... La. :u.J 
II'CJ;!II l'ni ....... !rol' ~li ... .,;M'i----_ (Mo.-.l. MilO. 20 
\IC8~ 1 110,01 C'Ju,,,,,"-__ . ______ lIaltimor •. )Id. H' 
WeOR C,!t .. \\ ....... _. I'rQ,iden~e, R. I. llf 
II CIIS II. L. o.,..'1ng. POO't.obk-__ . ___ .Iloo«m. Ma ... 142 
\\'ceo \\· .. hLu"'.Cnoslr}'CCL--_----"'non. M"'n. 4U 
\1·eFl. C~iool" F.d. of Labor ____ Cb'i<alO, ]II. ~'l 
wen' Knigh ...... Py,hia. Ho .... ____ T ullahoma. Tt-nn. 15~ 
wecu C.G-.t'ndn-~_. __ . ___ _ l..alcnood,N. J .l.'I l 
II'CLO C. E. \\1tit~ _ __ .. _ean.p La1<e, II1&. 1JI 
WC!..S \\'CLS 1"". ___ ~ __ ~ _______ ...Jol;.t, III. 114 
WC)I.\ Cu""" ) lm ,1l')' i\~~Jem} _Cui, ... , loJ :LI8 
I\·CO.\ Ci,y oS P"n_"' ..... ~_ r.o"",ola, 1'10. 112 
WCR\I' Cl1n'on R. W!>i,"-_______ Ch.ie.KO. m. ~ I ~ 

II'CSU H< .. ,y k. Rin.. I'nnlaod, Mai.e 50(1 
"'CSO IIiIl.uwrCoIl"I" ..... _~ .--SprinKliold.Ohio 148 
wcw" C"""''''- W. K .. "---_____ .FO<\: Worn •• Ind. 214 
W(;WS C~ ... II'. Selent (r ....... b1.I_ U,kl~, Cono. 1.12 we.....: Od"";, F ..... Pr ___ . _ _ • ____ I'oo,iac, Mio:b. 517 

\\'O_\V Dod·.Auto""""',....; ... , In, _ _ _ ~ub,·;n", T .. n. 116 
WO.\f, Tampe Oaill· Ti",.,.,. Tampa, Fla. 17l 
WD.\F h:." .. , City Star _1' ........ Ci,}', Mo. ~ 
WO.IC J. ~u'.n<o ~1.nin.~_ A"",,,,Uo, Tout 11>:1 
11'0.\11 Trinill' )ldbodiO! Chu",,,---EI r .... , T~ ... 160/1 
1\'0.\ \ - Radio Equip'''''''! Corp. ... _ _ _ ___ .I'.,lI"o N. Oak. n1 
II'[)RI; ('~U ... '" ~c<:"ie Coo. Inc. ____ ~_I\.,4<>,., Go.. ]70 
II'OIlJ R.,bard"", lI'aylo"d 1i.I",. C''''l'---_Knooob, \'a. 12'1 
11'06" M. F. U1'OZ..--._._ ... _. ___ H __ CI" .. Ia"d, Ohio 117 
WOIlO ItoIlio.Collqe......... ______ \\'j",..- f'f.rk, Fla. 1'0 
WORZ Kmp"'" Radio> Cl"b. Kingotoo. N. ,. lolJ 
II DEl. \I"~",inJlOn £ltc, Sp."'ohy Co_ \I'~"';"it<>'o. O.t. ,.. 
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WUG Y Dr. G.oJr-ge W. YOUnK ____ ._.M,nn ... poJi., :\(i"n. 1U 
WOOl) Chananoop Radio Co .• I,",--.Cha'tanoogo, T...". U6 
WORC 000(;<1'" Rad;"C"'l'_._. ___ Ncw Ib ... n, Coon. :u.8 
WOWF Out ... \\;!OO~F!(n', Inc __ .~ ____ C ... " .. OII , R. I. HI 
WOWM Radio Indo",;", f1,oad,..., Co __ •. N~wa,k, N. J. 28. 
WI)XL DXL Rad;.,C<I<Po _______ Dt'''''', ~(ich. m 
WUl. J . L. Both _____________ To..oola. HL m 
WEA F N.,ion.l lhoa<ka";njI Co ___ Xe ... Y<><k, N. Y. HI 
WEA l CorneU Un;'.."..;'y ________ hhaeo, X. Y. lSi 
WEAM Bo<. oi N. l'ainfit(<l.. ____ N<>rth Plai.fi.ld, N. J. 261 
WEA!>; "MIeShoparu CO ____ • __ • __ ._Pro,·i<I •• ,,:e. R. I. 367 
WEAO 0llO>s, • • " Un 'u,..;,y _____ CoI."'b ... Oh;" 19-1 
WEAR \\lU.,d Stora", Il;t .. ~ry Co ____ O" .. I.n<l, Dh;" 389 
WEAV Da,;d >Oll Broo. Co.._. ________ -SiouxCi'y. 10",," 275 
Wf.8C Wal, ... C"";] Bridges.. _ ________ .5up<rior, \\r, .. 142 
WElIlI Ed",_,« 1I .. ~h H",.I_. _Chica",. 111 H8 
WEBJ Third A,-."ueRail ..... y Co. . __ .. X . ... \'",Ie, N. Y. 27) 
WEBL K. C. A. s""'" (I'orublo). __ ---''' .... York. N. Y. 12(1 
WE80 Ta'.Ra<!ioCo'l>. __ . _________ . .lbnioburg.llI. 12~ 
WEBR 11. H. lI","'dL. .flull'al •• N. Y. 244 
W.:BW (I"klit Col~ • _ __.I1oIoi •• Wlo. 2(.8 
Wt: BZ Sa' ... nnohl!.a dioC«p. __ . ____ . __ ._So.'-an .... h,C;,. 1<>3 
WEOC E. Dtn<ma'kS"'rioo. _ _ ______ Cho<'iO. HI. 150 
WEEI T,,"Edi_ EI.o. III"min~t;,.gCo_.Bo.w", M . ... 349 
W'-II S OIi'·'rC. Fordham,.._. __ . ____ .• __ Eo"n' • .,... JI!. 203 
WE~ IC EmoJLuelM; ........ ryC<>lI<"gt..-\l-trri""SprinV.~lioh. 1 16 
Wt:Ntl AII· ... 'n.,.;o .. " 'Radio Corp__ _____ Chicago. m. 2(.~ 
WEPS R. C. M •• """"'-_. _____ • ___ •. CIouCOlll ... , Moo>$. 29.! 
WEW S,. L"",. Unin,.,;ity. _____ -S, . l..ou;" Mo. 3~O 
WFM ~Ilaa Ne .... 1Ir Dall .. Jou'.'1.. ___ ..D.II .... T"" .• 7~ 
WFUI r""""I"'btiohing Co... _____ .. .st.CIoud. Minn. 27] 
Wf "V U" .... ,.,;i,y of :-<.bra.ka.. Lincoo!n, Kob. 210 
WFBe Fin.tllap""C""rch. .. _____ J{n"",;II .. ,T~nn.l55 
WFRIo: c..rlield J'bo:e 11",.1 Co.. ______ .Cind .. ""ti, Ohi<> 1 .12 
WFaG Tbe Wn.. F. Cable C"-_. ___ ---'\I'''''''o, Pa. 178 
WFBJ St. Joh"'.l lni,.,,";tj'. ___ . __ .Colkw:~m", Mi"". 236 
WF B!. Tbc Dnond.p CO _____ _ ---SJ-ncu ... N. \' . 151 
WFB~I M"",h> .. " l1tat&l.igIltCo.. ___ lnJ"'n"poIi .. l"d. l 68 
IVF BK Fifth l"fa"'ryNa.iona!G .... fd. _ __ ___ .Ila.lti"",...., Md. 15-1 
WF BZ """" a.1I~ ________ GoJeotn.", Ill. 1$01 
WFCI F",.k Croak, I"". ___ ---P:o ..... .,k<l, k. I. n' 
IVF DF F. D. F.I"-t,L.-. _ _____ .. ____ ._._" ~lin', Mith. 2.14 
Wfl !'<.ra ... brid~aod CIocru.,. ____ .I'biLa<i<lpbia, I'a. 3" 
WFRB VOlta e'lIory Corp. COOi<', 111. 21 7 
WFtlL FI .. bu'" Radio La""----- a ..... kll·", N. Y. 3JC1 
WC"L Lanoaotu EI"". StJpply &: Coo-l. Co_ La""",,,,-, I' •. 1~ 8 
WCB B 1I.!1.C.rman.. .. _ .. _ _ * _ _ _ -.J' ... port.N. Y. 2*4 
WG BC Fint S.p;"tCh"rch. __ ._ .. ~I.n'phi .. T""n. 178 
WCBF Fi .. kFurni,u""Uo _ __ ...E ... _ -ill •• I"d. 236 
WGO L Soran.oo Ilnx&dco, ..... l "c. ____ Sonnr"". P". 1~' 
WCBR C. S. 1,,""---____ ". __ ._.M~"h!i>W, Wi •• 1.:9 
WGBS Cimbel 8 ""hctL--_------"sro, .. , I .. L. N. Y. 31' 
\\'GOO ,.Iorido Cl.iu Fi"' .. ",Cu, .. .f'ul!o,d 1I}~T""..s...I'I • . l11 
WGnx Uni~'''''ty of Moin,,---._. ___ .. Qro,oo, Me, 134 
WCCP ~I.y Radio B""" ''''H Corp N.""",k. N. J. l52 
WCES 0..10 .... ,~ 1l«>ldco" ;"J Coo-p._ .. ___ Cbicq.;>, III. 3 16 
WGIIB Fort 110";""" llcMI 0,.""",,,,. Fl •. 1"" 
WCl ll' C. II. I'holp,,-_._ _ Ik .mi" ~I ioh. 1n 
WGM V"",,,anJ Eh"" SI""""~____ _~ __ ..J ... "<tI.,I'lo . 1b9 
WGMU "- 11. G,<I",&Co. (f'o<Ublo) :-<_ \'(11"-____ -'" 
WGS Tho 'Tril>u ______ ~_. __ .Cioica"'. III . 303 
WCR Fcd<:n l T . and T. C,, ______ lloIM<>, K Y. 3 19 
WG!,1' ( O;.o.-"ia SC;booloIT«hnoioKY._----"" Ian.o, G •. 210 
WCWB R:odloc'l>l COI"JIOI'l''''''--___ ._3Iil .... u~..,. 1\-"" 38-1 
wGY G<n.",IEw . Co. Scto.,,«:tady, !'.Y.3?'.1 
\\11" I!ni,-"-";,yol" \ \-"""",,,;,,-_ .. _ .11.,Ii..,.., II~ .. ~M 
W II AU ~urq ".uo Un;,.....n}· _____ ~~liI ... u"""', Wi" 175 
IVII"'" e. .. ' .... ns.:hool of M,,"" Rorlo.o ... ,. N. Y. 178 
WIIAI' W. II. Tal lo< Fi".m"<C,,,I'-_. __ N'_ Y ...... No Y. HI 
WIl"R F. D. Croir' SOO'---_---'\ ' L,m'icCity. N.J. 175 
WIIo\S Coun.,·journ ol & 1 ... .,;ovllle l1" ..... ---L.lu;." ille, I(y. 400 
\\,11"7, R .... _ I_ 1'oI)~"""'nit.I •• 'j'"'~ ___ .T roy, N. Y. 379 
Wil D S .. """cy School Co " """" Ci.y, Mo. M6 
WI10A C. C. Sh.:oll.,..~_._._ .Oil Ci.y, I' •• 150 
\v1I 8 C R ..... E. P. Co;obo m..._ _~a.n'on, mio 15-1 
\\l1IJU Cham!>« oi Con""""",, __ . ___ Jlool1d"" " "'e, Obio 1:t.1: 
\vIIIlF B<u d ol<y Spe:ciolty C<>ropony. __ Rotk h l.,,,d. ilL III 
WillI(; joho S. Sk~.... _Ilarriobolfl, Pa. 231 
WIIIlI. C. L CamU (f'ortot.le) .. _____ ._._.Chiaf(O, III. 116 

WLlIlM 
WIISN 
II'IIBP 
WIIIlO 
WII OU 
WIIIlIV 
Wil BY 
\\'UOI 
WIlEe 
WUl'C 

m" WJlN 
W1I0 
WIlOC 
WilT 
WIo\O 
\VMS 
WIM 
W[BC 
\1' ISI1 
WI lli 
WI BJ 
\1'18M 
WI BO 
WIRR 
WI BS 
\\11lU 
WIIIW 
\VI ox 
\VI Ol 
\VICC 
WIL 
\nOD 
WI P 
WJ ,ID 
WI"F 
WJo\C 
WJ"" 
WI"M 
WI"tl 
WIAS 
WI.I..." 
WJ " Z 
WIB" 
WJBB 
WIBC 
WIB[ 
WJB" 
WIBL 
WJBO 
WJOR 
WJBT 
WJIIU 
WIBV 
WJIlW 
WIB Y 
wlaz 
WI JO 
WIR 
WJUC 
WJ\' 

W" 
WKAF 
WKAD 
w","R 
WKAV 
IVKII" 
\11"8 8 
WK BC 
W"BE 
W"BF 
W~BG 

\\ "Oil 
W"81 
WKBJ 
W"1I1-
WK8M 
WKBO 
W"BP 

n,~ JJ .. ,a;;nl ~J Iht 110'" 

C. L. C" rell (l'ortabl<) _____ ._.ChicagO, Ill. 11~ 
FiflOt A, ... M .. hotIi .. Clourch._St. P" .. nbu>g, Fla. UII 
jo""""' .... , Automobile Co... __ .-John .. o .. n, PIt. l5{j 
SI . John', ~t. E. Churdo Sou,"-_ .. Mrmplols, TenA. 133 
Rio-;'ra Thea,,,, & ltinjl·' Clo,bi"Z-_And....,." Ind. 219 
D. R. K;..,.Ie.. ____ ___ ._ .. I'hIIad<lpb~ PIt. 116 
S,. N",b<n '. CoIIrte-____ W ... do! I'e ... , Wi .. ~ 
IV. It. Dunood .. In .. i.u'-"-___ .. Mi"n .. P<>!;., ~Iinn. 278 
Ilickoon Ei«:tric Co., 1"" ____ R""hr.ot .. , N. y. 158 
lI",el FIand..-L ________ ._Chiugo., III. 158 
"MIe Radio Air S<n-n C .... P-___ ._CIev<:!.od, otoio 213 
Geort><SohobeL N ... York, No Y. Ml 
n..R~d. tife Co... 0.. Moines, 10. n. 
lIu",IR¥,on lid",.,.. A ..... __ .lIu",i"gtOn, Ind. H1 
Radiophone lima_tin; Corp ____ ~, Ill. 138 
I10000fdR. ~liller _______ •• Philad<lpb". pa. 250 
II"",, EI«1rioC"--____ .• UurLin'w". 1o""," 25~ 
Copi •• 1 TImn-S,rand n...,,·. _______ M.di<on, \\-... ll~ 
S, . Paul'. l'ro.eotan. E. Chun:h-_Elki"" Park, l'a. n2 
EIi' .... Rad;oS1<>reo. .. _ ".~., llrufOfd, Ala ... 1" 
Fred..-i<.kB.Z;"~II,Jr Fluohi".s,I_ I., N. Y. 119 
C. L Co.rrt-Il (Portabl<) __ • __ ._ .. _.~ .. Chicagu, III. 116 
Billy Ml i"" (l 'orubl<) ... ___ ___ •• Chico.i<'. I!l. l l6 
1'.1"", Bro'h""'--___ Ooicaf(O. III. 126 
Thy, ... " A. 0.;,,&'<-___ Wdrton, W. V •. 1~6 
T. F. Hun •• , EI1ube,h, 1'. J. 203 
'n., EIre,ric Fann. • • _ I'o}"l"«' W;" 211 
D,. L.t.. UiII.. ________ Lovn'pon.lnd. 2lO 
\I'[SX, I "~ .. Utica, N. Y. 134 
A. P. Trun... __ Mon,_t)'. "'Ia. lJl 
D";di<po<1: Boo". S'a'joo"---_nffik<.pon-, CO"". 183 
8eIo",,, Radio Co ----.5 •• l.ou;" Mo. 158 
(;a,1 C. Fl."". Co-______ .~_. ._Mian';, Fla. 1~8 
GimbdB_ l'hlla".lpbi •• Po. sot! 
j oclaon·. Radio E"g. 1 .. 1""".o,,,,"--W,,,,,, T ....... 3.'13 
J. S. F.nbe<l: ______ _ -F<nodole, Mich. 4" 
"<»folk Daily N.... _N .. loIk, Nob. 178 
Kohomo Tnoon.... """"mo, Ind. 1St 
D. M. I",han cw., R.oP;!Is. I" .... 11>5 
ThO-Ou,l<tCo l'ro~id«>«:, R. I. 306 
Pi"oburgh RaJio Supply II """"-__ Pi ...... "rgh , I'a. 275 
Ci.yof Jao:k..,.,;Ilo...-____ .J~kooovin.. Fla. 131 
American B-doao, Coo')>- M •• Proo.P«:', 1tI. 319 
P . II. r...,,, .. j< .. _ _. __ ._.J"""', 111. lO'I 
FiR ...... 1 jou rnal SI. l'ot.<Wu'i. F lo. 15-1 
HUM""" Fu .... i,"'" Co laSaIIe. III. loU 
Rob<n S.Johnoon.. _ .Rod llo"k,N.j.119 
£.F.Goodwi"--- _____ Yp;na"ti,Midt. 133 
W,n. C.wrd Ory, ........ Co, _ ___ .D«acu', Ill. :no 
Va"""' .. , j._...... 1'.",0,1 .... " La. 168 
0",,,, D"'I S'Im'l.- Omro, "'"0 .. 117 
J~lon S. Boyd..... ____ ._. __ ~_. ___ ._.Chical", I II. 468 
(I""knell Vni .... ,.;,), I ""';'b"", Pa. 111 
u,,"'" Courae I.3b<>n.""",, \\'ooctha,~ . N. Y. 288 
C.Ca.I>on. J ' ____ ._. ___ .I' •• ' o. lean .. La. ZiO 
Ei",.ric C"".tntctlo" C.. GaoL,d<". Ala. )68 
I{oland G. Pa"n... _ _Chleogo lI~lgh'" m. 410 
S"pn:mc Lodl!". l. O. ul '1...-._M"" .. I"",,,,, Ill. 3i8 
J...ett Rodio &: I'ho""ll""ph Co __ _ 1'00'''''. Mich. 517 
V. fl. R-.. _______ N ... Yori:, N. Y. 511 
lurnio CO'l,.ol Arnon... ____ ,,-... Ya,k, N. \' • • 05 
lUdio C .... p. of "" .. ri<L- _ /loun,1 0<001<. N.). ~~ 
II'KAF B",",la'''n~ Co. ___ ~HI"""I=, 11' ... 2(.1 
Radio C...-p. 01 l'url0 Riro __ 50, " Joun, P. R. :WI 
lolkhila" S'a'e CoIl"", __ I~I Lln';"8, Mich. U. 
I .. """" Rod;" Club _____ ....... "" ... N. H. ~-U 
Am> ... n."e<yCo ~o.llI. ~ I O 
Sa"ok ... I\ros _.Jc~. Ill . 183 
U. L. A"slty_ lIinni""Ioo., . Ala. 125 
K.&O.E .... tricCo_ W<l, .. u, M ..... 111l 
N. D. I\'a,--,-- Inrl ..... poIi .. ln,l. W 
C. L C. ,....I! \1 '"",bI<)__ ._Cloic:ooi<'. III. l l ~ 
C.II.woy ~lu.1< Co.. ____ .LlC......" \\rD. 1-M 
1'. L Schoon.,,11 • ____ .ChO:aI{U, III. 1M 
Gootpol Taw ... o!. '''0__ .st. V ...... b"". Fla .... 
M""""".~ RaJ;" Mfl. Co _____ .M"',,"", Mich. Z51 
J. \\'. J""""--___ ____ N •• 'II"'ih, N. Y. 11~ 
C. ,,,;,I, Corpono.""'--1.""Y Chy, N. J. H9 
[In'I";''' ~n,L 1'1. _______ (1.,,'" C'.ok, Mioh. 26~ 
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Atmosphere of Mars 
Bel ievcd Dust-Filled 

RECENT studics 
Mars have led 

pronouncements' of ';~,;:;";;:~',;: 
Several obS<)rvers report 
changes in the appearance 
dark or bright areas on the 
planet's 8 U r f ace but such 
changes have been observed 
often beCore and yield no new I 
information. There has been 
published in Germany, however, 
a new paper di!ICussing photo­
graphs made of Mars two years 
ago. Dr. B. G. FessenkoIT, the 
RUS-$ian scientist who made this 
study, believes the Martian at­
mOllphef"(! to be extremely dUsty, 
probllbly as much so as the air 
of a terr.:ostrilll desert during a I 
sand storm. 'fhis is the mOllt 
probable explanliction, he be­
lieves, of the different appear" 
ance of the planet as photo· 
graphed by red light and b)' 
violet light. Continual dust 
.storms on Mars probably would 
not interfere with the existence 
of life there, although it would 
make things rather uncomfort­
able for creatures organized as 
we are: which the Martians, if 
they e)[isl at all, probably are 
not. 'fhe two planeta reached 
their clOSCllt approach for many 
years on October 27 and a re 
now slowly drawing apart. 
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A T TilE mC<ltlng of the Na. leu than one tour. thou$llndth. of 
.tl.. tiona! Academy of Sci cn~s. a 8W)nd) that the light-Huh had 
at Philadelphia. November 8, heen on the way to the distant 
ProfCllBor Albert A. Michelson. mountain_lop and return. In or­
recognized dean of American deT to make this calculation, the 
pbylielsta and profl'll8Or a \ the .peed of rota tion of the mI r ror. 
University of Chicago. announced raced block Willi mealluroo lie_ 
the moot accurate figure ever ob- curAtcly. AllIO, th'! United Slates 
tll inro for the sptlCd of Hght Government cngincen carri('d 
through SPJlOO or in /I "acuum. out /I apedal lind extremely ae:­
The figure previously IICC('pted by curate 8l1n'ey to determine the 
scicntiBtlI for Ih ia apeed WIUI 186,- exact d i~ta nce between ttlc lab-
326 rn ill'll per aecond. All the ro- Orfltory on Mount Wilson lind the 
suit of /I th rl»-year inl'l'IIUgation dl st~n l mirror, I I 

carried out on tOI) of 111'0 moun- TO the layman, and even to 
Wn. in Cali fornia. Professor tome ll-r,ienUat., it may If('(!lIl CHICAGO RADIO 
MichclllOn ha. corrected th is fig- remnrkab!e Ihllt 110 much labor APPARATUS COMPANY 
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ure alightly. T he new flgu~ for and monC)' ahould be expended 415 South Dea r born St., 

thc ~peed of Ugh! i , 186.284 on a ' ingle aclentifle eXllCrimenl, 1 ~~~~~~C~h~'~'~'~'~'~~~~# mill'll per second. ClIpec iaUy when the only resull CH, a.o_a.O' O--C lu a.o 
The final mellllurement of this ell"pectcd from that experiment 

I'.hle >\'u accomplished by means "U the attaining of a slightly r.· ... u~·hYoV.--............. ::­
of a rapidly_revolving sixteen. g reater precision for II t\sI:urc al - .. B:n:II~la"ft_.ft"'It"M :. 
Bided block having mirrol'll on ready known with n conaiderable :: : ... ,u,~.utll~ ~ 
ellch of it. Bix tecn aides.. A rllY II CCUTIlCY. T hnl the cxp<!rimcnl :: me PEnl'Ecr P01'EtmOKETD :-
of l ight from II powerful are lamp was considered 1I'0rih dolnl;" and :: u ... '""""" eli"" , • • h .o . . .. Iokk _ ,. 
wu focused on thi. revolving im lMl rtant ia d ue to the tact tlllt ~ ool .. l .. o • ...1 a .. . . 
mi rror-eided block, 110 t ha t the the apeed of light in spa« is fclt :;. .11 • • • «1 "'........ : • 

• : ,IM.-I< < .. ~oIIt1on .: 
uc~ion of light IIMhe" re- by !'IhYB lcisl.6 to be the most :: Mo.oI"""'_aI<l.I .. 
flcc:ted as each mIrro r Il au ed by fun(llim ental of all of the con_ :- ~:!~~i,.~" f!:,:::: ~ 
WAIl acnt out of t he laboratory sl.lln ta of nature. This _peed en- ( .ad ho;, "'I<~ :i-
on Mount Wilson and oft" toward tl!r1l importanlly in to the e.rcula- .. ~ Madols • 
another mountain top twen t,··two t iona of the F. inlMein Ihoor, 1115 :: 100 • ..., «"hlo. • ::: .. ~ '. miles away. On thi$ other moun- wcll as into praet ieally nn mod- ~ .An_."R...-1t.-.- Co. :: 
tain top wu II stationary mIrror ern thcorics of the nnt ure of . ~. -----e:>' :-
which reflected thc!IC light fl8.IIhes matter. of coer!O' and of the uni- ~ :: .. 1'-0< ----- ~ 
back again to thei r original veNle. ::.!-~=;::;::' .... ~~:;:.:.':' .. :: 
sour~ --'-'::c:::-::=-:::----,C;-C:o'O:;:;'=~'=;;~~;;;;~:, 

While the light wu on ii.6jour_ R E E ~U4·PAGE RADIO GUIDE 
ney to the diatnn t mountain_top _, ..... ,.. ... ~~,,,., ... ... 
and the n!"olving act of -'''''f ........ "1~ I. ,w ...... ~ .. w. 

~~=",!,l::.U'::,Io~":~"'::-thl! source mO" ed __ •• __ .......... __ ... """" 

ih; ·~i~,,~~,.'.;d the rota tion of I.:-,..:. ..... ~~:r..!"'..::;,t' ... '"':..--;: 
~ ~.::.~ ~"-::;.;"~7. -':..~ ~ 
I .... , .... ..... ,~~" _ .... " ... C:.:;::r.,_ ... 
~1";.r::..';'I;':.r..':',,::;:~ 't,: .'='::!.'i 
::," ... --;:;~"J:';"J.!, •• Q"...::..'!'~':;::-~ 
- ... ~ ... I ... _ ...... -- ..... .... 

5oo.oI' ... C-r_ . ... c-T ... _ • 
..!-:..."':t.':!:!:"" ... ~ - -:-.. 1.'="-.. -:= :=:.: .. ::_ .......... == .. .-.. :.c::. ....... .. 

meanl of • 

the compressed air '';,; ":;~, ,;;;i;:; Sireet drove the block. . I 
Ihia l peed !!O that the U . 5 _ A . 
ror_face ewne to occupy for NOW ______ _ 
returnillJl" light ray exactly the i 
IIQme position that the preecding I 
mirror.face had occupied when -----. I 
the ray departed. it WII 1)(Ijj8lble t·:~·~:"!-C.-C:---.--. --.--.-- _ - -- - - ____ _____ __ J 
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WI'AS 
WTAO 
117.\0 

CfAC 
~CA 
Cf CF 
Cf'CI! 
CFCK 
CFC.~ 
CfCR 
ew' 
CFCU 
CfllC 
Cf lCC 
e'QC 
CF~e 
CFXC 
CF ye 
CliDC 
CIICM 
Giles 
CIUC 
CJ INC 
CII UC 
CIIXC 
CIIYC 

e",,' 

I'WX 
28\' .. 
~, . 

21.0 
m .W. 
'" 

RADIO AG E fo, Januar)', I!H7 

S."'serA",u ... Co.&M';_ A.Co. N",'Or I .. ~ •• la. J I 9 
Shu""k M ... ic 110\1""--____ 0...-.. Micb. 140 
S. ~J. K. Rod", CO</> _____ • _____ Day.o".Oh;., 11~ 
School of F."ii"..,ring.. ______ ~lil .. 'a.ko<. WiL 14~ 
Hatty W. Fahrlamk,, _____ I1"",iltoo. Ohio 152 
T~,noat T.",.,.. Bap. a."""IL. __ .Ro.t"". ~I ..... ~M 
S.a.olioh ........ y ollo""' I"""Ci'y. lowa 48' 
Sttta:a V~tionJ1Scloool ______ A"lTalo. N. Y. 21' 
Rl<blJlOlld Ham' /Ir Co_. _____ Ba"',· ... III. 115 
CII .. " B. ~!.,<1lith. ____ .. __ .syr.ou ... N. Y. JB 
F:dl Ri\'O, H .... Id-~K'L_ __ F.11 Ri" .... M .... 266 
Robt 1::. Compton.._. __ . ___ ._Ca"thag<. Itl. m 
Wort ...... T ...... :un __ • ___ JVot<:ftl",.. ~I .... 545 

II· r AI. 
WTA~' 
"'TAQ 
WT AR 
"''TAW 
WTA.,X 
WTAZ 
~e 
W'rRC 
\vWAE 
WWJ 
WIVL 
WWIU. 

Th~ .3fa",,;n< Df ,h. 110 .. ' 

Toledo Radio 11< EI..,,,ic u. _____ .. ToIedo. Ohio:251 
WiIl.nl S, .... g'< B:mecy Co ____ O""""'nd, Obio 3~4 
C. S. Van Cotdon... _____ .. __ Eau Clai,e, Wi$. 1St 
RtJian<o E""tric Co ______ N"'foik. Va. 2111 
Alricultu,.1 /I:; ~Ioch. Col. ofTt:<UCoU"i" Sla .• T ..... n o 
W~lia ms lI .. d""", u. ________ . .50~._. Ill. 231 
llIonwo J. ~kG.i.., __ . __ _____.I,.,tmb<t"ill •• N . J. 211 1 
1h,·.I.." h .. ",~CQ. llan ford. C""o. 4n 
21Jtb OUt. Repllblicao Clul>...._ N .... Y",,1t;. N. Y. l~O 
EI«.rio: Pati<.. _______ ._l'lafnlield. Ill. l8-1 
e' .... ,ing 1' ..... A .. n. (Detro;t N ..... ) 0...'0;1. Mit:h . JJl 
Loyola Uo;, .... oi'y_. ______ .N . ... Oti,an" La. Z'J 
\I"oodoido 1Udi<> labL.~ ____ .Wo"tbide, N. Y. 158 

Dominion of Canada 
Calgary 1I.,aI<L-______ ~..: __ C ... gary. Alta. 4301 
T"'o",oSta, I'ob. & f·ng. Co ___ Toron.o. 0",. 3S6 
Mar<:oni Wi", .... Ttl ... Co .• (l'd.) Ca. Moo". Que. ~II 
,\bitibi Po ..... & Pa p<rCo. (ltd.) l,oqlOOis Fall .. O ,u. 500 
RadioSurpiy C"____ ____ Edn""'tom, Aha. 317 
W. W. Gran. (1.'.I.).. _______ Calpf)·. Aha. ~.\01 
laun:n'ldo Air Sen ....... ___ . ___ . .5u<1bury. 0" •. 4 10 
\'It:,,,,;,, City T"mt>l<--_____ \~"'tor ... A. C. J2~ 
Th.J""k En;.,,, (l'd.~ ______ lIam;1t"",Oo •. .1-41 
It"",y 8 ,,1:0 /I:; So"L-_____ . ___ .Cal,af)·. Alta. 4.J.4 
11>twold Ra,lio S.pply _ ____ . ___ .. Th""'ld. 0" .. 1~ 8 
Th. EI",,";" Sbop (l'd.).. ... ____ Saoht""" . Saok. ll'l 
Quee ... Uoi,· ..... ,)· ____ ._. ___ -"ing"oo. Ont. 450 
1I'000o,i" ..... Tm .. C"-----_. __ W ... mi ....... B. C. 291 
Commerdal R.ttio(ltd.)... __ .• _ •. V ... .,ou, ...... II. C. 41 1 
11>0 Cal~ary AIbt. ..... ""-_____ .. __ COI,.fY. Aha. 434 
Ril.y& Mcc.,.",...d«l,d.) Calfat)'.Altot. 434 
Th. lIamilton S"""'31"".. _____ .. _110"'1It,,". Or ... .J.41 """Mr" Electric CO _______ .T"""'.Q, On •. .157 
TOtoo. o Radio R....arclts""ic'y __ Tornnto, Ont. l57 
lo." ....... ioo •• BibIeA_n._ .. _. __ .5aokat""". Salk. J29 
R. Boo'h. J, •. ___ . .o.ta""'. Onto H4 
North."" EIec,,,,,, C"-___ Moo, ... l. Qn •• 4 11 
Ed,,,,,,,"'" JountaL __________ ._Ednoon'"". Alta. 5 11 

CJCI, 
~ce 
CKAC 
eKCD 
CKeK 
CKe!.­
CKCO 
CKC.'\: 
CAFC 
CKLC 
CKNC 
CKOC 
CKY 

"'~ 
C~'RC 

CNRE 
CNR~ I 

GNRO 
CNR R 
CNRS 
CNRT 
CNRV 
CNRW 

A. COUtu, .... ___ .. ______ M".><rul. Que. 279 
london F, ... I'<ea.. ____ . ____ ._.lontloo . Ont. H'.I 
la 1~. ______ ._ .. _ ... Mon' ....... . Qu •. 41 1 
V"""""wr Daily Pro,lnoe-___ .. VllItOlI""'. II. C . .197 
Lead •• P.b. CO __ ... ______ R~ ..... .sa.~. 476 
Dontinion lIattery CO. _________ TOf.O.O 357 
Ottn ... Rod"" i\ooocio.tioa.._. __ . __ .Otto._. On •. 4.J.4 
1'. lIu",. & C<>. (Ltd.} .. _. _____ CaIIiOtY. Alta. 04 
Fi .... eo..vqa.tional Ch.r<:~ ___ \'_'·"', B. C. 411 
lI'~k,,,,,,,, Electric C<>. (L'd.)..... __ .C.lgary. AIt •• 434 
C.nadian Natio ... ICar""n CO ____ T....,n'o,On •. l57 
Went.""b Radio Supply CO _____ lIamihon. Onto :141 
Mani,oba T.I. Sy .. ctR.-.-___ Winn~. Man. J!i4 
C.".dion Notion.1 ]l;ail • .,.~~loncton, N. B. JU 
Canad;'n "a,ion .1 Rail ... \'L--.CaI~ary, Alta. 4.16 
Cano";'. Natiooal Rall~""yo.... •• __ ...£dmQ<l'oo.Alta. 517 
Cattad;'. Na,ional Ihil""')'L----~I""' ..... I. Q .... 411 
Conadia" N.tiO<t:d Rall"",),,: Ot'~"",,. Ont o 4J5 
Cao",li~n Nalion.1 Rail ..... )'- _. .~. Saolc. 476 
Cona,I;'. Natlor>al Rai!."l"I--~toon. Saolc. 329 
Can.adian N.tio .... 1 R";I'-'l'S---T"",nto. Ont. 357 
Can.d;'n N"otion.l Railnr-. __ .V., .. "",·<t. B. C. 1~ 1 

Canadi:tn " a,ion.1 Rail.·'I"L-.-_.\\;nnipof:. ~'.n. l-M 

RepubUc of Mexic:o 

Republic . of Cuba 
CulJoo" T..t<f'h""~ ~ " H., ...... ~041 HIII' 
F. W. I!.onon, ___ Ha,"".' ~ 

6"\' .\1. G. Vd.· ... ___ . I1.,·."" JIoII 
0.0., Conodo.. ___ lIu""na 157 ~, 

....... -- _ u • • = 
8itn'ingham... __ ~7'iI 

"" Cart!ifL. ___________ Ml 
lIe1fart __ _ U t MI1'I 

R.5..CaI0J0.'<Oo\. ___ )la,onu. 200 

J_ C.ndu"",-__ Cimfu"i'>" 2~ 

,. ". J ....... _.-Tu;"""u J4Q 

Great Britain 
{)o.....,.1')' _____ • ____ ._'I0Il0 
Dublin. _________ :1 911 

llnurtt .. "uu'~ ______ '" 

France 

.K"· F. II. Jo ...... ___ ,.",i,,""" 27l 

7SR S. IUondr...-C .. " .. 1 Elia 35. 
SHY A. Ravdo.. .. _""nt .. iOd~CUI'" 250 

2l.\' 
51'0 
.~ 

'"" 
Llm':_:;=,;;;.;;;;;.~.!.U;:.;I;":~:':.!(:':.;,:';T~O:-:::>~.;;;; .. ;'.;~::';';':':":':;;=",:";==;;;':" ;':~:.!':";':":'==;:;;:;;;;;;;;;;":" 

Silort Wave PIrOlle Broodcost{rlg 

2XK 
KOK\ 

0;,.11......:''''1}'. "'. \'.' 
l'i"oI>ut1\~. 1'0.' 

'<' ...... , L"",,01 

M ...... I 65. 16 /<OKI\ 
6l.1lII lXAF 

RADIO AGE SUBSCRIPTION BLANK 
Radio A,~ Inc, 

500 North O .. rborn St.r • • t. Ch;caRO $2.50 A YEAR 

Piuwu,..t,. P •. ' 
~h'lIKt.ldy, N. \ ... 

Only a Few 1926 
Annuals Left 

o. .. t_, __ ....... ..-......1 ... MDlI) ~OE. "'" ' ....... . 1.100 U-, lot 

-.-. ..., ..... ""~, .. _. "",.Wdt I .. _ n.:Itl 

Get Yours for a 
!<.--' .,-_. Dollar Bill .. ... 
"" ........... -. ....... iiHil ("'7, 
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CLASSIFIED ADVERTISEMENTS 
If you have anytb;n~ to buy or ""n, don't overlook RADIO AGE'S classified ad vertise. 

ments. 
The classified adverti.inl rates are but five centa per word for a sinlk insertion. Liberal 

d iscounts are allo......,d o n t hroe, s ix and twel~·time i"""rtions, making rate of 4 1·2.4 and 3 cents 
a word pu iI"ertion ~pect;~ly. Unleu placed through an a=edited advertising age n<:y. cash 
should accom""ny all orde..... Name and a dd~. mu~t be included a t fo~o;ng rates. Minimum 
contract cbarle $1.00. 

All classified ads for the February issue must be sent in by December 25. 

" 

AGE NTS WANTED PERSON AL :'..r,'<. • .ll!:' 1.':'=: .~~:-e., ,,,~,,:,~ 
.. I" ......... _ ,,_ ... _ .. ...... blot " 
~ ... , __ ""~ .. M ........... _ ....... _ I .. 
.... ,," _ . . . .... , ........ <0. . . ..... .. ", '-- ..... ~ ... ..... 'M ...... 

,....T • ••• • O<TI •• U . T. TO" .. . ... ... " .... ... n-.. ..... ... _ _ ........ . _Iot ...... ... -. "..,,, ........... , ... ... "' .. . - "'" _ ......... , .......... .. ~.:\..'J.,:",~.::' ~:",,".::. "'r.,i\,.,.":: :;:Oft':: 
. _. _ .... ' ... _ 0 • . ' ....... 

....... _ •• _ .... ..... _ ... C ...... CI.,.. ,-."" ...... -. .... , .~ ."', u.. .... • __ 
~ •• to ...... ,. _ . ... " ........ "'" .... , .. ,,,to_ ... "_,,n,. ._ .......... ",--. ... . .. _ .... _, .. ...... ......... ..... . " .... . 
.. _ .. _ ' ..... n L .... ... ...... ,~ co.. 
"", _ .......... e .... ... ... "' _., ... .. _-... _ ........... .... •• _ •. " ... ........ ~ ..... - '''-''on 
... _ ",'"" , . .. " lb , .. ""'" .. ,,_ . ... 
_~ .. , ...... , ....... " ..... , _ .. 0_'" C ... · ... ~ .- , .• - . I.''''~ ............... , ... .... .... .; .. -.... ........... ,,--_ ..... , .. "'_ ... -. '-'~ ... -.... ' ...... ~. 

AU TO MOB ILE ACCESSORIES 
r ... e'.' ••• R-I"",UT <GL ...... 11 ..... ". '" ' ........... " _ ..... .. --.. . ... ..,. ...•. -.-

Rad ia A ge Classified Ad s Bri ng Re su Its 

" 



H.\ DIQ .. \(.E! .. , J~"""r) . IY17 

M~?:,~.£ W .. '. Tr...-Jl1..-Bl<>opn,,,. 

=t:.~'~~;:"r~~ 
_P"''''''n,~, In,......,"""," 

Juno. 1926 
-."' ........ 0..1 .. . _""'"pl.C.,. ...... !;< .. 

::L,"'f.J'::~~~'1~:~~~ ... 
July, 1926 -com_, _til< ljupo,. 

-soo., Wo •• R..,.; .... 
-l>l>I<ldod Cold"" "ul< St<. 

Au.u","21 
_II"";,..., T ........ ," .. &no lI·u ...... '~, __ .... 200 mil< C.,..uJ "'" 
- llo.o.o<r 01 Ato.a ....... 
-(;~ ... """ 10 ",a&I~ c.,n,,,,l S.,." ... b.r, 1'26 

_u_ 10 Mob .Cnd M .... 0';"<1 
--'''''', 1\' . .. W"'em'«' 
_1'0 .... A ... p1iJit, 10. QIj.lity (1lhl<I>""'> 



why the mas-
programs the better 

broadcasting stations to the 
"hungry six" type o(reception 

when Thordarson transformers 
are available at every dealer' s? 

Thordarson transformers are found 
the majority of quality receivers, where 

musical performance is the first consider­
ation - A conclusive proof of the musical 
supremacy of Thordarson amplification. 

THORDARSON 
RADIO 

TRANSFORMERS 

~ S..d .,4 U A .. pli!fot&TN+_ ,,-,--_ ... ... _ ............ -. . .., ......... . ....... " .... 
' 1>" ' '-... . .... ... . .. , .... ................ .... ... 

~ _ ..... M"_ .... _'" ""-,,,-_ ... _ ......... 
~-.. --.. -.. -~~.~ ...... . ~15011' 

R·m 
hw<T SoPP? 
T, ... {o,/Mt 

THORDARSON ELECTRIC MANUfACTURING CO. 
7hmsfOrmw JlJeciali4ts S'ince 1895 

WO]lWS OLDESTAND LARGEST EXCLUSIVE TRANSFORMER MAKERS 
"7[1P0/I. and }(ingsburljSlreets _ Chicaqo.lll.USA. 



_>WIr .. 
< •• dIM"""""" ,h. "«',~" 
<quipp<d .,uk ___ lob.. 

Responsive-' 
to your lightest touch 

/(; ) RDINART dw. "",m clum&<:r ,han 
U ""or ., .. U mou 1fI1dequatc to m<:et 

O><><krn conduions .• fltr 0 ... e;;pcri. 
~nce w;,h the MW M .... R·CO """trot 

Nothj~ approo.ches ill .wift, searching 
n:$p" ..... ncept ,he celebrated MN\oCO 
vemitr dio! itself, fOO,OOO of which have 
rephud old type dials. a.." the new con· 
trol devdopo ,he '·(ri<t1Of>o<Iriye~ princ,ple 
to the utmoot, b..niI.hing any suggestion of 
"backU..h ~ or pby And when you 
.witch on the light, a soft ... dian« 
iIlumirutea. the """,ins: nl1D'l<rah, adding 
swifttc readability 10 the sale ... and 
(~inlting bau.y to the panel 

M .... R CO controls fit aU cO<><lcns¢rs. ~ 
rW 0 to '00, or ,,., to 0, .. preferred. 
The templ.te ,upplied reduc .. p.n<1 
""""'1IfIIl to a "mpl~ ,o-minu"" diver· 
"<>n, ",htthor you ue bwlding ...... '" KI, 
or remodelling an old one. The .pecial 
Mud>. lamp run> On your regular • A W 

b.,tttcy 01" on a SCJ>H01t ·e" batttcy. 
Send (or Boo1<let . Mart;n Copdand 
Company, Pro",detic(, R. I. 

MARoCO dluminoted Controt.. $HO uch 
M .... Ro:I4 in. vernier diols 

(f.J.""Y"'; nickel plated, $:0·50 
Gold plated, b.7$ 

N •. w MAR<Xl rhtoStat dial • 75< 

@ 

~COllluminaled Qmtmls 
2 S 






