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Thordarson Amplification 
Reproduces Every Note 

N o NOTE of any instTtlment - n ot even the 
(aintest harmonic-can escape Thordanon 

Amplification. 

Lead in!;: Radio set manufacturers know this se­
cretof musical reproduction. That is why you find 
more Thordarson transformers in quality reed vers 
than all competitive transformers combined. 

\Vhether you are buying a complete receiver, 
o r whether you are building your own - if you 
enjoy music - be sure your trans(onners are 
Thordanon's. 
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Chats With 
the Editor 

W [TH th;" iso,,, ... ur mo.pzine e .... 
I.n II. , heth you of •• nie. 10 
radia fan. at Ih. _ , Id. Gru t 

fn"'tf,';.":' r!:I~i>e::t ~~: i:t ~t~::'::.~ 
ot • revolutionary natun. Yo. ex. 
ample WI !till have the Hg.n.ralive 
" I. Ih • • 'r.taI det..,t<>r, Ih ... Oex, Ih. 
tUD.d ..,.11. 0 tnquency and tho ouper· 
h"' .rndyn. . W. had all of theoe 6.v. I 
rean ago but th. i , ability I .. pe rlorm 
t. "othinl: ,ompmed 10 lheoe oalne ..... 
In 1~21 whu bolter production metb. 
odl . ketne, ...... ,..,h. mo'. radio oil. 
Iill(htenment and b. tte, b.....t ... tlnr 
oondilio,," a .... [n . 1I'.<:t. Ot all th ... 
""'" Ih. loa, lIam. d. the . "perh.t ....... 
dyn • • n"", . ee"", to have Ihe floor. 
pr;Dcipo.U~ 0" a~o" ftI ot Ib diotanc:. 
~ttinc <Jualitie. and the ...... l.nt;th 
ou"" ..,h,oh l;"t.II .... UV8 OD"""n"' ... d 
in the . i •. T h;" l tatem. nt . .... m. bo ..... 
oul by lhe tnm. ndo", inter .. t manl­
t ool by 0'" ru d . .. In t ho . ... n! ... i .. 
On the Worlds R .. or<! modd. . Inci· 
dentally .... oh. lI haY .. more data 011 
.upo.. in a forthcoming 1Mu_ 
t ... ati. . on tronble . hoOlI", whleh 
. hould b. app ... ~iated bf oyorybody 
.... ho ha. ev. r ilnbnd WIth. oupor· 
hete ",dyne. 

Attainment of quality reprodnotlon 
io another obJutiv • • e .. h. d . u.c ... • 
tuily 'hio yea r. a lthough 1I.Ill further 
improvement. can ba n~l"d al· 
thour h th .... "Ill bo ot a IrnIdnal 
rathr Iun a l tartlini: natn. e. Any 
pmi"' .... whleh w. rna, expect will 
ooma , t. p by otep i""tu d ot th",ud> 
a b~ath·takink n yolutioa in radfo. 
So do no~ ""'TTY a bout uv;ng to junk 
your pTftOnl roceiv • • for l ome tim" to 
com e. 

Radio legislation h... no... b • .,n 
1"' .. 0<1. Th. r.... ;dent. ... .. e go t<> 
P''''. ;" about to noome memh ... ot 
the radio oommi .. ion a nd the dilO'" 
ran[zod .erial .onditlo .. lriv. promise 
ot beinll( , hartly 11 .... Ip.ten. d o .. t to 
tb. oat b tartlon of million. ot Ii,tene .. 
..ho tab thol r r.dio ... riouoly. And 
..hile on thio . ubject " .• do not kn ..... 
at e better broad .... 1 U. t IU n the On e 
ih the back ot Ih b m&II: .. lo.. II io 
"" . .... Ied ev. ry thirty day. trom 
ftllUr ... fu.nlahe<i by tho D. partment 
cf Ccmm. ",e, 

Iaterrn odiate ota;r. t ",""ormon 
peaked a l a tuqU,DCY value .. hioh 

t:re:! It:: .i!I"'oara""c:.~~~~:r. lh.w:~ 
been d.veloped. Their 0ra",t/on. 10-

r",'~~ii.,";:I~ ~:'~::-.J'ln· tI::,n~ru::;r:~ 
&o<1ion of lhi. l .. ne. ElHwh .... In thia 
magalin . ... lll be found a method ot 
. lngloH:OatronUng a l uperhetuodyne, 
which I. aLoo an il>t . ... otl nr impro ••• 
ment;n deol/t"n. 
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Fun, Fascination and Profit 
a Five-Tube Set 

• 
In 

T HE MAN who .Iam to build 
a fiv~-Iube radio r.,.,~iv~r will 
open up enough possibilities 10 

keep him busy lbe resl of his lift. 
A five-lube sel wi1l lal«: a current 

o f 10 microo."'P"l'eS from II>( radio 
waves, which mean. 10 miUio~lhs of 
an ampere, and ddi~r to a loud 
.peaker a cnrrent millions of tim"" 
Slrong~r. The outpul current, how­
ever, will retain all the chara<t~ristic 
oscillations of the feeble antenna <ur· 
rem, and such a set, wilh a good loud 
speaker, is capable of roproducing the 
broadcut musk from 10(;.11 st~tions 
with such fidelity that many listeners 
would be unable to distinguish the 
~rodu<lion fron1 Ihe original mu· 
0<. 

If a man wuld deli"er as large an 
output in proportion 10 his input of 
corned beef and cabbage, those hog 
calling ronlest. Il>(y aro having would 
have 10 be prohibilffi by inl~r""tional 
IlIw to prev<:m al l the hogs in II>< 
world fT(!rn swanning toward our 
own middle "",,st. 

There are several queslion. to be 
decided befOT~ the COJ1S{ruction o f 
the 5<"1 begins. A kit or separato 
pam will ~t from forty to fifly dol­
Lan and the tubes, batteric:s and loud 
speaker will increase the expense to 
$100 or more. Mistakes and losse. 
should be reduced to Ihe minimum 
by careful planning. 

A five-tube set usually has two 
stages of radio· frequency amplifica­
tion, a detector and two Stag • • o f 

ARl'lSTROl\'G PERRY 

audio-f requency amplification. If 
~at distance ""her than volume arc 
desired, Ihroe stages o f radio-fr~­
quency amplifiC3!ion may ~ used and 
only one stage of audio-frequency. 
Even fOUT lUbes may be us.cd lor 
radio-frequency ampLifiC3t;on, but Ihe 
interaction bet,..oen cin:uit. handling 
the high frequencies is 50 difficu1! to 
eontrol that it is better to limit the 
radio-frequency .ide to two stages. 

0 .... tag~ of radi ... frcqucnty Wilh 
two of audi ... frequeocy should bring 

I 

in all the stati<><to that lhe av~,.,.gt 

fan wanl. , "~th good ,·olwnc. Thcr~ 
i. not mu~h use 01 tryirtg to cut 
through the interfer.nce of the hun­
dred. of e:l.'lltrn stalions and bring in 
lhe westem station. before midnight, 
~rdless of the ])Own of the ...... 
ceive., aud even Ie •• than fi~ tuba 
should enable Ih. night owls to g~t the 
c"",t before th.,. say their prayers 
and go to bed in the morning. 

Iklore "oing very far wilb the 
plans for the set, it i ... ·.n to d«ide 

Thi. horn<-rn.d<.rl «P' ured 0 Ii." p'iz<.' ,h. N,,,, V<>tk R od,.. W<>tld" Yolr 
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whett.e~ it is to be 31ucbed 10 an 
oUlside aerial Or opera«:d with a loop 
aerial. It can be designed lu US(: 

dlh.eT or both, A five'lubo OUtfil i5 
powerful enough to give good results 
on local statiu,," wilh a small loop, 
and it may even bring in 'Ialions :lev_ 

eral hUndrNS of mi les away. 
~ loop is convenient and it dim­

inates much inlerlerenoe, bul il5 small 
size limits the amOUn! or energy it 
can gather from the ",dio wavn. I 
have heard European t(l(/e SUI,O,," 
with loop sets in thi. counlry, but 
lhey were long· ...... ve ~lllti""S and Ihe 
loop. had many turns. A loop de· 
signed lor broadcast reception has 
few tur"" and cannol be CXpecled 10 
do the work of an ouui~ anlenna. 

Tuned or Unt uned R. F.? 
A NOTHER question 10 d • .'cide i. 

.tl.. what type 01 radit>.fr"lumo;y 
amplificalion 10 USe. The amplifier 
may be of the luned or untunro va­
riety. If;1 can be tuned, it will bring 
in more sllllion. because il will COVer 
more wavdengths. Then Ihere i. the 
question of coupling, Coupl ing the 
stages through amplifying Iransform­
en gives a higher ratio uf amplifica. 
tion, but resistance coupling rrouees 
lhe tendency to dislortiun and broad­
enS the range of "'avelengths coverro, 
Resistance coupling givcs its maxi­
mum results on wavdengths of 1,Q(X} 
meten Or tnOre, which are rar above 
Ihe broadcasting "'avcoond, but il i. 
used successfully in broadcast reedv· 
.~ 

The Set build ... should aim al per_ 
feet reproduction rathu thau to fol· 
low the example of those dealers who 
tum their big loud speaker horns 
upon lhe street crowds and !kmon. 
strale how much noise.OO di5l0rnon 
Q,n be produced by brule force and 
ignorance. Distortion in ~ slight de­
gree is almost inevitable in using 

anlplifying trans/ormes. The h;~h. 
er the ralio of anlpJification, Ihe more 
Iroubleso."e it is likely to be. 

The audio-frequency transfo ... ""r i. 
1\.'1$ 01 a problem than the radio-fre· 
quency end of the sel. The fre­
qumcles ar" mud! low"," after the 
currenl passes the detector and there 
is not the same tendency for stmy 
lines 01 force to Ay all Ovcr the place 
and "'" up inducti"" "ffecl' thaI make 
the loud speo.ker ho"'l. The audio­
frequency amplifier is less crilical in 
ils adju5lmenl. Changes in filament 
current have less effect. The builder 
who can work 0\11 the problems on 
the ndio-frequency end should have 
liul" trouble when ke reaches Ih" 
audio end of the SCI. 

The main decision 10 be maw, cun· 
cerning Ihe det""'or is whelher it shall 
be regent.'ralive or not. By leeding 
back parI of the plate OU!pUI 10 Ihe 
grid circuit, Ihe delector can be made 
to amplify the incoming .ignals coo· 
siderably. This i. accomplished by 
inurting a tickler coil in Ihe plate 
cin:uit and placing this coil in induc· 
tive relation to the grid <:(Iil, or by 
simply cunnecting 3 wire hom the 
plate 10 the grid circuit. The grid 
leak aOO condm"". $hould be between 
lhegrid and the poinl where the wire 
conn<.'CU, so th:!t Ihe "B" battery 
voltage will not be placed On the grid. 

Whatever method is uSoe<l, r<!gen· 
tllIlion al" ... y. increases the lendency 
10 distonion. ~[any believc Ihat Ihe 
neutr"Odyne method is better. This 
consi.~ of neutralizing lhe ""pclcity 
that cxis~ belw~n the int ... nal paru 
of the tube by placing small conden­
sers in ""Iernal circuil •. 

The types of tube.\: 10 be used 
should be selected al the start so lhat 
lhe Prope'T iIOCkelS can be in.tnllcd. 
1£ a chan~ seems desi ... ble after lhe 
""t is in operation, adapters can be 
purchaSoe<l Ihat will make it po:!!$ible 

to use one type of tube in aootber 
type of socket, bUI il is better to ha.e 
the (OTre!! JOCkct for each tube. 

Many prder lhe low·voltage tubes 
lighted by dry cells. Othen like the 
mOre powerful I).voll tubes lighted by 
storage !>aueries_ Dry ccUs are easier 
10 handle and safer Ihan stonge bal· 
leries, but a good storage banery with 
a ball~ry charger wiD gi ve wry littl~ 
trouble aft ... installation. 

Dry·all tubes Qn be used in some: 
positions in a set and th~ larger tube. 
in other positions. Trying differml 
tubes in diff~rent positioos is one of 
the favorite iudoor .ports of the "". 
~rimenler. Th~ new power lUbes 
have openal new possibilities in both 
volume and clarity of reocpIion. 

TyPe_ of Coil. 

T HERE are several types 01 coils, 
eaclt wilh i~ own 5pt.'cia1 3d· 

van~es and disadvantages. The se· 
lection may depend on whether the 
builder ,,'ants a small and conlpclCI 
rueiver or is willing that it should 
occupy more s~. A variomett~ Or 
""ri"""upler composed 01 a cylindri. 
cal stator and a spherical rotOT will 
occupy much more space and w~igh 
more than one compo:led of fiat ~pid· 
crwtb coils hinged so that their rela· 
tive positions may be changed by 
turning a knob. 

There are any number of condm.· 
er5. Present opinion seents to lavor 
tho$~ in which the possible losses are 
~t¥ed by eliminating unnecessary 
metal, and Ihose designed SO Station 
.etlings are well di5lribuled ovu Ihe 
dial Or drum thai guides lhe hand of 
the operator. 

The old practice of mounting most 
of Ihe pam on Ihe upright panel is 
disappearing. Now, as many pans 
as pl>'$ible are plated on the bue or 
sub-panel. T he advantage i. obvious. 
Pam thai mi~hl be affecled by lhe 
body Q,padty of the operator are far. 
theT frotn hitn. Heavy parts that 
once placed considerable strain upon 
the thin upright panel, because of 
the leverage thai an unbalanced 
weight his on its point of support. 
now ,it seco.trelyon a finn foundation. 
If a modern 5<:t should slip from the 
hands of the man who was placing it 
On a table, and faIL a few inches, it 
probably would sustain little if any 
darNge_ A heavily Ioo.ded pand 
nlight be split by the I'1tne kin.d 01 
mishap. 

Shielding should be considered by 
the builder of a five-tube scL Many 
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of Ihe stray lin"" of fo= that are ,----------------------- -------, 
developed when a set is in operation, 
as well a5 the ""parity of the body of 
the operator and nearby obje<:ts, may 
be turn<'d aside Or neulrali.<'d hy 
proper- shielding. 

Shields a~ made of metal and are 
ground<'d, Sometimes they are mere­
ly partitions that separale transform­
ers and other units. In some stU 
they are metal bons thai completely 
enclo';fc the paMS 10 he isolated, Prop_ 
er shielding can do no hann and ,I 
may impro"" Ihe set greatly, 

Tbe tendenty today i. toward slm­
plifi<'d control of tuning units and 
filaments, fot' MOsI ';fcts muSl be sold 
to pHsons who wanl to avoid all in­
convenience in operalion. One-hand 
tnning seems to be in demand, though. 
whal the operalars ",ml to do with 
the other ann is IlOl quite dear in 
these days when the closed car has 
taken the place of the parlor sola. 
It certainly does not increase the ef­
ficiency 01 tubes 10 control five or 
moTe filaments with one r!"'ostat. nor 
does it improve Ihe tuning o f a set 
10 lurn all lhe condensers "~Ih one 

""". A reasonable amount of simplifica_ 
lion i. good, as anyone will testily 
who has e~ operatffi an old-lime 
amateur set in which there were !MI 

many Irnobs to twist thaI Ihe program 
was over be:lore the operalOT wuld 
diseover what Ihty aU were fo •. 
H'''''ever, there I. much to be gaine<l 
by ha";ng the dete<:tor filamenl under 
separate oontrol, and the radio-Ire­
quency and audio-Iffijuen<y ampli­
fiers on "'parale rheostat. . Aulo­
matic conlTol of filament current is 
provide<! by some: mod ..... devias. 

Tuning condensers are more effi­
cient when ';fcpatately controlled, pro­
,'Ided the operator know. how to liS<' 

lkern_ Some of th~ betler $ets ha"" 
the cond~nsers mounlffi SO Ihat a .in_ 
gl~ knob turns th"'" all, but wHh 
individual controls for fine adjuS!­
~, 

Having decided an lhe above ques­
tions, and having chosen dials or 
drums, panel and cabinet, the builder 
i. rudy to sele<:t the kit that he ",anls 
Or 10 d~gn a set 10 he II13de lIom 
parts scle<:tM separately, It never 
pays 10 Iry to save money by purcha$­
ing dteap parts for a set on which 
valuable Ii"", is to he "pc"'t_ The 
but parts and malerials cost <0 little 
more Ihan poor ones, and poor part. 
do SO much 10 waste the I,,,,,, and 

A fiVO_t\lN .. t d .. i,nod roo- om ... ur build..... It I. caned tlI~ "duo""!'­
h«:OUK it h .. two <ODINh 

energy 01 the builder, thaI th(re 
should he no hesitation aboul paying 
the right price lor reaUy good artides_ 

Any man who is investing in a 
five-Iuhe set ran afford 10 have a good 
sel of tools also. A sel Ilf drill!. 
plenty 01 pliffS and side-cutte .. lor 
different purposes, an ele<:tric solder­
ing ;ron and a good aSSOtlrru:nt of 
""re, hWl bar, lugs, dip., eonne<:ton 
and SO on ,,';11 No ... e their cost by sav_ 
ing ume aud improving workman_ 
ship. 

The final problem. pHhapa, ,,~11 

be the chcice between batteries and 
battery elimin~tors. Battery elimiua_ 
tors may not he desir~bl( On Stls with 
fewer tubes. but a good eliminator 
senle. the problem of currenl supply 
unless t~ electric service in the town 
i. 100 erratic. In my lown it is, for 
the wires are on palM and e,'U), 
heavy stllntl fells trees. breaks "~'es 
and interruPIS the ""'ice_ 

Perllap, Ihe ... IUI, quielest "ltd 
most satisfactory sou"'e of powe, i. 
a good storage "A" battery. a slOr­
age "8" battery with enough cell. 10 
deliver ninet)' volt. or more, and an 
efficient battery dta.gu. A lrickle 
charger ,,';11 take cat'e of a battery 
<lpC!rating t""O Ilr three tubes, but for 
a fi..,-tu,," set a charge. with a rate 
of six amperes should be installed if 
the battery is designed to be ChargM 
al that rale. Some charger. will de­
liv ... eilhe. a lrickle dtarge or a high_ 
er charge u may he desired. 

A FIVE-TUBE kil can be pur­
chasffi fll. less than fifty dol­

lars. It does nol include tube:s. bat­
ter,,,,,, phones or loud speaker as a 
rul~. The blue prinlS and instruc_ 
tions ar~ >0 complet~ and ~xplicit that 
~ven a \><"ginner can put the OUlnl 10-
gether and mak~ it work even though 
he may hav~ no le<:hnica11mow!ffige. 

A week'. spare time should besuf­
fici""l for fini , hing the assembly and 
placing lhe sel in Op<'ralion_ Tht ex­
peuse in"olvM will be no mClre than 
many a man loses on a prize fight, 
and il "ill enable lhe builder 10 fol­
Io,,' the fights wilhout being >0 deop· 
I)' affectffi by the atmosphere cre.>led 
by the promoters for Ihe purpose 01 
lining up lhe public on I~ I""iag end 
of the gamble. 

Sensibly used, a five-tu,," set win 
sa\~ ils eost many Ii""", over by en­
tertaining the f3mily in""pen~i\~l)' 
and giving I~ )'Oungsters belter men­
tal food lhan IMY are Iffi ordinarily 
in places III "",usettten!. Gam...- can 
be organized, l"'-Se<l on distance cov­
ere<l and numbers of station' bronghl 
in by Ihe differenl member.. Eve­
ning. at home can be nud~ as thrill­
ing by sud! mean. as II13"y 01 Ihe 
oul5ide attractions. A whole neigh­
borhood group II13y be held together 
and safely Iffi through Ih~ perifoWl 
J'a1"S of adolMC:t"ncc. 

A man who mak"" a five-tuhe sel 
and presents il 10 a school Ilr mher 
inslitution where il is needed, Ilt whll 
even set. II up lor an e ... ening now 
and Ihen and brings in """'" Ilf the 
important broadea&ts, i. a rul phil­
anthropi~. The tremendous c;rpp<>r­
tunines offered by ndio are being 
loo;t in thllusands 01 schools for the 
lack uf SClmeotte 10 demonstrate how 
easily radio se"'ice can be: established 
and maintainM. 

The workman is wllMhy Ilf his hire, 
and if a II13n can build or ass-rmble 
thtse popular fi""_lube: SCI' and in­
stall and service them, he may be: able 
to wo.k up a profitable .pare-time 
busin.,.s. He may even deV<'lc;rp it 
10 a point w~re he can eSCIpe from 
toil, ""dure<l merely lor the .,.lee of 
making a living, altd find the joy of 
httomillji: his own boss 
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An Inex pensive Eliminator for 
the Home Constructor 

N INETEEN TWENTY-SEV­
EN brings with it a "",rked 
;ncn:ase in the de"",nd of 

radio fans lor ..e;ci~nt devius with 
whi"" to diminate our old I ri~nd th~ 
"B" batlery;~imple and inexpen­
sive devices Ihal ran be readily 31_ 

ta""ed to tbe ho~ lighting system 
the same 3$ 3 vacuum cleaner, nal­
iron, wasl'ing "",dune or otl_ hous..­
hold appliances. 

Su"" a d("Vi~, whi"" musl need­
~ily be design~d to rertify or change 
the usual alternating current, in gen­
eral ~ throughout the country for 
home consumption, to dir""t cmnnl 
suitable to be us.>:! for rodio purposoes, 
is made up of Ihr .... major elements, 
viz: ........ rcliablc n'ethod of ronvening 
the alternating currenl; an efficient 
and dependablo: filter system for 
$mOOIhing out Ihe ripples or pulsa­
tious after conversion, and a simpl~ 

but ... Iiable means of controlling and 
adjusting Ihe final oUlput of the 
eliminator 10 tah care of the various 
voltages r<"Iui~ for suett<sful oJ>6-
ation 01 lhe ,..,.,~ving Set. 

The majority of "B·· eiimin:lloTS 
oow on Ihe markel employ a special 
typr of lube for rtdifying til<': alter­
nating cur"'nt and Ihe l>ublicily given 
this method through the prc5s, ba~ 
more or less sidc-Irneked anothn and 
less expensive method. 

Reference i. made to the full-wnve 
""emical rectifier ;md the follow;ng 

"1PUT IIO'IOI.T.5 lie 

By WILLIAM H. FINE· 

lexl describe:! .u"" a power unit any 
novia: can build at 3 rtl3live1y small 
lXlSl yet with positive assura,,~ Ihat 
the finished product will meet every 
expectation for dq>mdable per form­
ance and fumish " ronSlanl 50urce 
of plate current sufficient 10 mM 
e,·ery r~uircmcm 01 the a'·<:rage 
r~dio receiver. 

All patu designalw can be tasil)" 
M<:ured from praclically all rdiable 
d."leTS. Aft..- lhe parts are mounted 
on a suitable baseboard, the enli .. as­
sembly can be housed in a metal rou­
tainer to .uit Ihe builders fancy. 
Special illres5 i$ laid upon Ihe impor­
tane<! of using only good parts, 1101 

n<ttssarily the most expensive bUI 
Ihose "",nufactured by companies 
who have established a r~pulatioo for 
building q"ality product.. Carc ;n 
Iheir Se!ertiOll, plus neat workman­
ship, gives assurancc of emi ....... Ii$­
fa<lion in Ihe finished job. 

The '>eOe5S.3ry pam for Ihe con­
struction of th~ hCff'n described 
dimi""lor are: 

1 bauboard, 4 I-pin' jars, 4 cflflUI 

for jMS (rid /rtm. IHJlle/;1t or olloer 
dielulric ""ol. ri<>! wo·,h 01"0 ,mall "e~' 
hole ;11 unler nd '«'"0 lor9" holes 10 
O((01t!.Mdate Ihr t/ulrodrl), Z 30-
htllT, chQke coils, 1 I, ,,,,illa! IIr-"" 
4 alw"';I1>1'" ekclrodu, 4 kod dec­
Ir<J<fts, filler far rmifier (flit, Z 
z. "'fd_ blodiNg <Omi,,,,,TI, 4 4. 
"'fd. l>/ocidng (ooW.nurs, Z t. 

" 

mfd. blod"·"g (Qlld.nsers, 6 /liltdillg 
POSII, 1 Z,jOO ohm fixed rtsittauu 
u!ilh "",,,,,';ugl, 1 10,000 ohm (t¥ed 
remll)ne, wo·,h mO,,"I;II91, 10 fl./am, 
CQrd, 1 ol/(I(h"" .. / plug, 1 S_ P. S. T. 
knif, swilch, Z 1 ampu, ((lr/ridge 
ft<$11 wilh ,"ownti"gs, Z No. /0 M 
hutry <1>1') Radiahms, 1 Na. 50 M 
/'e/lt!, d>lly Rad;oh"" wir., IfTn ... I, 
.tc. 

The lead and aluminum elertrodes, 
as well as the filln material for use 
in Ihe rertifiu c.:lIs can be obtained 
from any deal..- or service starion 
handling Willard slorage batteries. 
While common borax can be used as 
a filler il is not recommended beaus. 
il aystalizes and creeps over the eX­
po5'ed pan of the dectrodes. This 
creepage will eventually short Ihe c.:11 
rendering it iooper:ative. 

To prepare the soIulion, dissolve 
ea"" package of fiJler in a pint of 
water, prcfuably distilled. Stir until 
all the fill..- ;5 di$$Olved and then let 
stand for a fc,," minutes unlil all 
foreign matter settles 10 boflom of 
jar. When liquid is dear, fill each 
cdl about three-quartC1"5 fulL Afte!" 
the eleclrodes have been attached 10 
Ihe c<n-~ts insen them to aboul Ihree­
fourths of their length into the solu­
tion and Ihe eliminator ;1 now ready 
10 attach to Ihe receiving .~I. While 
lhe cdls will not need any funher 
mtenlion for sneral months, in order 

(C""Ii~ ... ~ ... ~p 17} 

...... ..... ~ .. 

id lbe nomotlc olM>v. i> .... OWQ the ", •• hod of ri";"11 up 0 """'."'..," B dhd!OOtor. tf 1""1><'" eore II ukon id ho .on· 
otrU<tiOD, the pto ••• u""ty p. oble<n wil1 hon betn ""(",,d ... ~. of «>lI ... r ... h. 01><.0.10", or On .2".,.,.17 10lll" kt 
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Portable Direction Finder Has 
Many Government Uses 

UN IQUE in th.>1 it is probably 
the only portable radio di , t!C­
lion_finding deviC<! in tJwo 

world that operates over .""h a wide 
band of wave lengths-from J9 to 
3.300 mcters-a new apparatus de­
veloped by Franci. W. Dunmore of 
the Radio LaboralOry of the Bureau 
of Standards may be transported and 
,mtalled with quite lhe facilily a large 
camcra i. put to ..... vice. Equally u 
simple in nlatl;pulation. Ihi. novel 
radio dir""liou_fioder is governed 
wilh bUI two coo trols. 

When the enti"" United Stat"" ;5 
to be evenlually cris.crossed with 
""dio beal'OttS for guiding aircraft 
along predetermined courses and with 
every ship depending upon radio for 
finding its port 01 safety. Ih;, new 
equipment lor locating the source and 
djrKlion of a radio signal makes its 
.ppearallce at an opportu,," moment. 
Otber radio dirKlion-findu. may be 
equally a. efficient bul the Duruno"" 
devioe i. said to excel in the paniC'­
ula", of opera ting at relatively short 
wave length. and in the simplicity 
of control. two knobs. one for tun_ 
ing the radio rC'CCiving sct and til<! 
other for obtaining a I:nlancing ef­
f""l. These features, 100, are not 
imured a t the: sacrifict of ponability. 

P""t~nph , boyriQ$ 'k< ~"",pl<t<<I po,'_ 
able d;,«tion fin"", devtlop.d by Mr. 
Ou"",,,,",, b,ov;Q& . ... ov. l<n, th ,an,. 

f,om 39 to l.300 mete .. 

B1I S. R. WINTERS 

beQuse the apparatus is relatively 
wmpact. 

Experimente .. and memben of the 
"Homemade Radio Set Builder. ' 
Oub" wi!! be interesled in knowing 
the p<lpIllar fad of shielding radio 
receiving SC1S is adopted in the con· 
. trudion of this direction_find~ . An 
aluminum box affords a (ozy home 
lor all of the radio r~ving uni ts. 
including ball~ries. The singl~ "". 
cepeion 10 this sw«ping statement is 
that the coil antenna is mounted on a 
ookelit e shaft exl~nding through lhe 
aluminum box. This pick-up coil is 
revolved in diffe,..,.,! diredions 01 tJwo 
COmp.l'l' by turning a handwheel un­
der the shielding aluminum box. TM 
shielding 01 circuits io radio r«eiv­
ing xl. may be carried to exlremes 
in some instances in respon ... 10 a 
popular fad, but in dwgning thi, 
radio direction·finder the Burau of 
Standard. V<"fllure. Ihe contention. 
"Th.s shi~ld'ng is important. espe­
cially when receiving tbe higher fn:­
quencies. sinC<! the dir«live eff«t. 
are blurred if any circuits ~ept lhe 
dirKtion-6nder toil pkk up power 
from the ,,·ave." 

C A~I-ACTUA TED tuning con­
denscu. an idea of Mr. Dun­

more's for which he was granted a 
patenl during 1926, has made pos­
sible a rednclion of th~ lIIning con­
trols of the super_het~rodyne r«eIV­
iog set use<! with this direction-finder 
to a single onc:. Thi. i. accomplished 
by mounting the lILl;n tuning con­
den ... and tht. het~rodY!le genua tor 
tuning condenser (ItI the same shalt. 
The latter condenser has connected 
in paralld with it an auxiliary con­
den .. r of slightly .maller capacity 
operated by meanS of a cam which 
may bo: slipped on the shalt carrying 
the two tuning condensers. The mov­
able plates 01 the I:nlancing condemtr 
arc C<lIlIlO:cted to an antenna, wh;~h is 
an integral part of each d;=t;on­
finder roil. Thi . antenna. consi5l. o f 
a bras. rod the height of the coil 
which passes through the ""nter of 
the coiL Another rod is tclesoopo:d 

into Ihi. one. which. wht.n extended. 
doubles the height of the antenna. 
Snch an antenna., according to tbe 
Bureau 01 Standards, gives sufficient 
antenna dIed for good balanciug. It 
was fonnd thi s smal l an tenna con­
nected to the movable plat~s of the 
balallCing condenser was much Il10,,,, 
eff«t;ve than gronnding Ihem. Sevtn 
cams of different shapes are neces­
sary to the: proper functioning of thi5 
directioo-finding device. 

The operation (If this nt.w appar­
alus over such a wide band of WaVe 
lengths-from 39 to 3.300 meters­
is made possible by a oct of seven ;n­
te rchangeable plug';n coils. These 
vary in size from 12)4 inches square 
10 24~ inches squa~, th~ fonner 
having only two lurn. of "ire. and 
the later sixty luml of w;~, .pace 
wound in four In)",,,. Each of these 
seven dirt!Ctioo-finder eoil.'l has im­
printed on il the wave-length range 
over which it opuat~, thus faci~t:I_ 

ting the plugging_iu o f diffe~nt coil. 
when wave length variations are dc:­
sired. Each coil has a socket contain. 
ing four tenninai plugs. two eon­
IlCCted 10 the end of the coil, one to 
the center of the: coil, and the lourth 
to the bra$S rod antenna. The roil. 
are enclosed. being wound on boJ< 
lrames made 01 wood. 

(C.~'i ... "d .~ ,..g< jl) 

!ld.omotie dial'om of the all ... ow. dl<~ 
tIc<t 6<><1« ... bich b .. but._ to,,,,,,I. fo' 

Ibo_., len 
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Putting It Over­
On the Mike 

ON THE face of it, it all appearM 
very inno«nl. Just the studio 

director coming to }'<Iu and uying, 
"How 'bout a little talk over Ihe air 
next Saturday ah emoon? Some­
thing 'boul the activities of women. 
What Ihey'"e accomplished. What 
they're going to do. 'Bout fift""n 
minutes." 

You had been rambling al"OWld 
radio studios off and on for IwO or 
three years. You had ne"er made 
a talk over the air bul tilt're was no 
reason why you couldn't. It cer­
tainly lookM simple enough. Just 
sit down al a table in front 01 • 
nlicrophone and talk. In an ordi­
r ... .,., converutional tone of voice. 
No fuss. no bother at all. 

It never OCCur. to YOll, then:lore, 
that you can'l make tilt' lalk. Still, 
you feel that you 111115t .how a ~tde 
modest reluctart<:t. $0 you rerm-rk, 
"Oh, I don't think I roold talk over 
the air. 1 never did. I 

"What 01 il?" demands the dire<:­
tor. "You've been around here a 
long time. You know what iI's all 
about Just get some materiallogether 
and Come up hen:: and broaoca$l il 
That's .lIlhere i~ to it. Easiest thing 
you know!" 

Oh yes, it's Ihe ea!1e.<1 thing you 
know all riglt!! Just about as easy 
as trying to convince a woman that 
she's nOt tilt' type 10 wear bobbed 
hair; as easy as atteml~ing to show 
a man where he'5 all wrong about 
hi. baseball~; as easy as . 

But, of c""r~, before )"<lU broad­

cast, you don·t know these things. 
An you know is that }'<Iu have been 
asked to talk "" .... the air. Talk over 
the air! Talk to minions of people! 
You I Wtll, 110W. not SO bad. 

At a later day you Imow it was 
some in$lina of .ell·preservation 
thai made you ask the .tooio direc­
tor, as a kind ·of alter thought, '" 
snppose I can gi,.., my talk lrom 
note!!, can't I?"" 

You can'l falhom the ralher odd 
look he givo:.s you, 50 you dismiss it 
wben he says, a triAe hastily, "Cer­
tainly. Th.t's lhe way )'Gu'll want 
to.H 

Nice, friendly places. . tudi05. 

By GWEN WAGNER 

Filled with people )'ilu've known lor 
two or three yea~. Studio dire.:­
tors. announcers. pianists. Thi. 
particular $Iudio in which )'GU have 
been so:lected to tnIlke your maiden 
voyage out into Ihe ether, was OOe 
you liked particularly. Nice atmos­
pherc. Everything jolly. Every­
body lriendly. 

You go up rather early 00 the 
day }'<Iu·re to make )'ilur talk. Just 
$0 Ihey'li know thai you'll be there 
and ready 10 go on the air al the 
proper time. You've been up hun· 
dreds 01 times hefore but today you 
£""I--er-well, nat exactly superior, 
01 course, bUI just a litlle 

You an: having a <idie-htlul time, 
walking confidently arowld, chalting 
with lhis peuon and lhat, casually 
o~rving, nOW and then wilh a light 
laugb, "Oh what time is it gelling 
10 he? 1'111 goil1g 10 give a IiIt1~ talk 
o~r Ihe air this alternoon )'GU 
know." 

And re.:civing replies of ."Oh, you 
ARE?'· 

T .... finn inkling you have that 
lhinl,.'S may nat be all Ihut Iht)' 5tt1U, 

comes to you when the young an­
nounce' approach." you and inquircs 
oolicilously, "Not getting neTVOIlS, 
arc }'<In ,,, 

You look al him wide-eyed. 
.'\V"hy of rourse nOi I" you reply. 

"Whatever mad~ vou think that?" 
"Oh. nothing!" retort. lhe young 

announc .... haslily. ·'Only ~ of 
t .... m do, you know:· 

"\Vell." you assert sweetly, "I 
,""",,'t !" 

"That's finel" u.ys t .... announcer, 
gi"ing }'<Iur shoulder a pal which. 
you know laler, was a rea""uring 
one. •. "We11 be ready lor you pretty 

~" 
For the first lime }'<Iu begin 10 

fed a lillie uneasy. So SOIIIC of Ihem 
got nen·",,$. How silly. How peT­

Ie.:dy ridiculous. N.TVOII.'I! Why 
in a few minules )'ilU are going to 
walk up to Ihal thing they call a 
rnicrop!>one and gi"e a talk. In just 
:l few minutes }'<IU an: going to talk 
O\.,r Ihe air. 

Bnl tbere·s something thai stich 
in your mind rather unpleas:mtly. 

s.om., <em:lrk, Oh, yu, the o~ the 
annOUJlOl:r had mad!:. The. one when 
he patted you on the shoulder and 
that had something ' to do with , 
"Wc'lI be ready for you pretty soon." 

Where had you heard that phrase 
belo",? You search you r memory 
and then a chill settles a long your 
spine. Oh yes, nOw you know when: 
you had heard it. In the Ito5pital. 
juOl be lore th")' look you into the. 
o~rating room. T he doctor had 
come in aM paUed your shoulder 
jovially and had remarked cheer­
lully, "Not IICrvous, are you? Th",,'. 
fine ! We,1 be ready for you pn:II)· 
soon r· 

JUSt lhen the announc<:r hails you 
chee";ly, "JlUl lwO m,,", minutes and 
then it will be YOllr tum." 

Two mon: min 
And thl':fl """""thing happens in_ 

side 01 you. Something awful. In 
your breast a terrible commotion ~t. 
up. Some d.-.:adlul pounding. You 
dear your throat hnrriedly and swal­
low. Or try to. Your mouth is dry! 
Your tongue i. thick I And tilt' :an. 
nounce' i. u.ying. "Now come ov .... 
hen: and sit down. j'U announce you 
in a rouplc of seconds. Got)"OUr 
notes ready?" 

In a da.e. you open your pu~ to 
look for YOUT notes. Oh, merciful 
heavl':fIl, where are they? Here! 
No. that's a letter. Where. 
dear heavl':fl Ah I 10 youT 
IIand!, your poor shaking trembling ""',. 

"Right bere:· says the announcer. 
placing a chair for you. "Quiet now! 
\Ve're on the air!" 

And Iht.n )'Gur n:o.me. "We an­
nouJlOl: wilh great pleasure 
Your rwne. It mUSt be, that it 
sounds 50 Sirange. But for that 
maUer, everything i. strange. The 
studio. the announc.er. those people 
who. a moment ago. you wen:: talking 
10 SO !:"aily. now sitting motionless in 
their chairs. grinning like apes I 

The announcer give. you a tap 
on lilt' shou ld", and a quick nod. 
You opO'II }'<Iur mouth. You reach 
frantically for a full breath. You 
speak! You are 00 the air! 

(C""Ii .. ~.d ow ."..~ 14) 
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Single-Con trolling the Victoreen 
M ANY readers of this rnag:.­

.im: have requ .. tod data on 
arranging the operalion 01 

the loop and OS(:ilhtor r.ondensers On 
a single dial in their supemetrodynes. 
'The article following deals with such 
a method 01 """ration which has 
proved highly satisfa<:lory with either 
the antenna pickup coil Or the loop. 
The latter h ... been found more sati.­
fa<:tory of use in the larger cities 
where congestion ""ists, whereas il 
t"" super is to hoe used a hundrod Or 
more miles away from the big broad­
=ting centers the antenna coupling 
is pemlissible and quite sati.factory. 

Going to single control on a super 
is not quite as hard a job a. might be 
eq>ectod. especially if it is possible to 
lrim one 01 the conde~" against 
the other. In the Victor~n master 
control unit which was used in the 
bboutory model this trimming <!C­

conlplishmem is perfonn~ with the 
knob on tl>.. ""trente left 01 the panel 
which compensate. for capacity dif­
ferenoes hoetween the oscillator setting 
and that of the loop o:r antenna 
coupler condenser. Absen~ of a "'_ 
generative loop cin:ult also makes it 
a great deal easier to singl. control 
these two condensers than if a midget 
we", provided for cruting a regen­
erati"e loop cin:uit. 

Two rneans of intermediate control 
have been used. The first i. by mun. 
of a fi~t rheostal controlling the 

filaments of the intermediate stagf!s. 
The other i. by alteralion of lhe grid 
bias appliod to the intermodiate grids 
through a 400 ohm polentiometer. 
Further flexibility in operation i. af ­
fordod by t1 .. speci..:! rheostat gang 
mounting which controls the filament 
temperatu", of the second detector 
and the first and second audio suges. 
These ""I" • • ar. detemlined by t .. 1 
and the settings left alone until otller 
lUbes are ustd. 

Instead of grid deteclion by C bat­
tery both the first 3Ud serond detec­
tors are operaled with a gird leak and 
condenser. Biasing for the auilio 
grids is allowod through the C battery 
placed next to the and;" trans/ormers 
and shown in the photograph of the 
baseboard arrangement 01 this super. 
Audio bias wil1 depend upon the phte 
voltages applied. In this particular 
.nodd all 201-A "'hoes Wen used wilh 

the exception of the last audio which 
i. a UX-1l2. 

Long wave transformers made by 
the Vieto","" interests and peakod at 
88 kilocycles we", used throughout. 
Their position in thl' S<!t may hoe seen 
by <:Onsulting the photograph 01 tlte 
finishod model. Repetition of stations 
on 1u:alf their frequency difference 
Wa5 gready minimized through the 
peaking 01 tileS<! lTaUs/o"""rs at the 
''llue stated abo.... In addition 
through the single controlling 01 both 
the loop and oscil1ator dials, 3 g...,al 
dOoI of interference thaI might ha"e 
crep! in through not having both dials 
in resonan<:e aU the time. was eli",· 
inatod. This condition is particularly 
lrue 01 any larg<: broadcasting Cellter 
and wh • ..., arrangen..nlS can hoe made 
to pre'·.nt the two dials from stray­
ing from """':'lance the results are 
al,,'ll'" gratifying. 

On account of the design of this 

~" ' ,;~\ .,,. 
..., .. ~, ~.~\, -", 0 . . . . . 

F""" pan<l ¥I.w or 'be Vl, to«en . up« •• ,..<lu,." ' 0 " n,!. cont .... t. The 
<I,. ! on 'be p.ne! lO¥em. tbe m.lt., contro! unit ,.rryin l .wo v"'''ble 

con<l<n,." 

Look;", <low .. 0 .. tbe ba .. bootd of .... sin,t. _«01 Vi"o,.., .. . uper .. bl,b ..... bult • • cd ... ,.d in ,be L.bo,..,o.y or 'hi, "" 'OIrn< 
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modd it is poss;bl~ to use bltsLonr in 
the a»emhly wilhout having to use 
more than one Or t wo pieces of spa­
ghetti, this insulation O1~y being used 
wherever there is a croSS'Gver of 
wires Or two wires ru"ning p"l'3l1el 
which by sagging migl,t short cireuit 
themselves. The panel sitt usW was 
sevrn by Iw~nty·six inches while the 
baseboord was made nine and a ha1£ 
inches by twen!y-fi'~ inches. If 
desired the same rec";vcr may be 
adapted to the ."bpanel assembly and 
a grnt ~al nf th~ wiring run unlkr­
n(3lh the subpanel. 

As is CUStOmary in wiring up any 
r""",ver it is a good idea tn test all 
indw:t.a~s and transformers before 
putting them into the sci :md wiring. 
For lesting opens a voltmeter and a C 
oottery will suffice, Or even a hurl set 
and a C battery. H ov.·cver. visual 
indic:llion is always much better so 
the battery and voltmeter method is 
marc desirable. If tbe coil is open nn 
ruding will be secute<! when tbe "olt­
meter and battery is placed acTOloS th~ 

twa ends of the CQil. In testing the 
secondaries of transformers the volt­
age reading will generally be a lillIe 
lower than when tesling prinn"es 

LIST OF PARTS 
(P. . .. . " • • Hi.... he .... 

u.e.I 1. ,b • • • ,u1 "'0.1 . 1 de. 
&< ';b...!. 0,1,., 1'. '" o f ,qu.1 
....... " .7 1" u •• ,,1 if ~ .. i~) 

Vi.,o ... ..... " •• 0(>0, ... 1 e OR' 

den . .. uo;, 

Vi.,OTO. " audio eu tr01 u;, 
V;.I ..... u 2 01, .. "' .. ,,, ,~eo · 

.. a t 

Vi<lo...,.o 6 obm ,1, ... " . , 
Vie to .... o 000 ohm po,u _ 

';0"' .. .. 
o V;.'onn RF ,.n.fo,m." 

V'eto.eeo o .. m. ' ... . <o up10' 

2 5.""00 nd ... ' .... fo ....... 
6 F .... ' .... ~." 

o,,!,m •• 1 ... 1.1 byp .... 0 0.10._ ... 
2 S an la mo .00025 mId l rid .on_ 

... n .... with . tip. 

2 O.ol. . ... 2 mo, ohm , .;d I ••• • 
2 X·L p"oJ. ....... 

Jono. b, •• mo,,",' . , pi", 
f o .... ie, 7 1,7 26 by 3 / 18 panet 
W _ du b . .. bo ...... 9 1. by 25 

iRe!, .. 

due to the greater teMst.a~ of the 
seconda<)' coils of the audio trans­
formers. In intermediate ~tages vcry 
little difference will be found bctw",u 
readiugs on the prim;tries and second­
aries. For CQn~n •• :rs the test is 
the .same only when a condenser is 
shorted readings will be .ecute<! 
whereas when the COI1denser is o. k. 
no reading will be obtained on the 
>'oltmeter • 

The pictorial diagram sllown with 
this article would suffice for cvw a 
nnvice since it shows exactly where 
all wires should be located. Be sure 
to make good solder joints in every 
case. Many a ponr clnp ~ blamed a 
set's operation for his indifference in 
n~~king good joints. You cannot be 
too careful in soldering. Another 
thing to remember is that yoo do not 
ha"" to finisb the set between supper 
and bed tim<:. }.fake a good job of 
ynur work and ynu will always fintl it 
prolitabl~. 

In actual operation the ~ngle COil' 
trol Victoreen provcd itself a distance 
getter despite the a~ncc of tbe u­
generative fcature in the loop ci...,uit. 
Its selectivity was likewise good and 
the tOOe quality wa. very enjoyable. 

Pk'O,I.1 d i.".", of .... "nal' <00"<>1 '"1"" Althon,h R . o!;. A, .-. ",od.1 "' .. mOod ... Ithou, onteon. coupl«. the pk_ 
'0.101 dt."o'" obov •• ho .... . 1 ..... ",,,bod 01 OBorq pkltup. Bi .... inl "".to . 110 ... in Ih. d"""om moy br . Ilrnl ......... 

e nd 0 .. ond.td b ... mOU""nl "t1l& ",«I ,,,, ... d fot I".'" .imptkl(y 
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ESTATE 
~~~ 

The .Iory II. ... far 
WI. Jl.~imili~m ,"ini",il. stU Il(J.OfJO,OfJO ",il_. ".1 <if ~;. 

p'N •• al,., .<fui,,1 <.{""./ fori".'. jo' I'" p~'p.'" oj fi.".,'"! 
I~. ~6r1~.41 ... G.,,/t,/or ~u "'. ValJl. TIt< FU.",' Jr'.'''';' 
,,~'U IIr< gr,.1 p .... j«1 " Hi.p "'1".,,,1. ~., ,." .. "!1i<u/IJI ,. ",oJ"., _,hu p .. pl, 1<1" .. II, ,.1,.", M p"JI"A ...... "",'" 
/h.1 "I. o.jr.< /"'''' Ih< ".uI4.J !y,n<ri. 0/ «rI.i. <>Ih" ""iliu. 
II< HU.".,. <ko.jo.,m. / "ill "i. 0,,1. Rill P""",m, p .. 6IilA<r 
oj 110, C/o,io., ". /.,"'" _i< .<1.,. A Aorn ,i<ppoJ o. Ai. 
j"'" ".J .• IJ""I~ pulli., hi'" ""I oj I~. pi<"l"" 1'"'<. H /'U ... 
/o''''oJ Ai, ",,,MM"." I~.I ~, /u>lI", .PP<4"''''« .j • '''P',,"'''U. '''II' II> .. A.I &,.,,,,,,, wanl, H"u", ./IJu ,","p,I/i., p''''''' 
.jl • R.N'''' /.«. J/Lu"",,,, I,ia 10 p,,,,."II~. u /, oj llu }iNI 
,""r oj I/o, Go«II •. 

r 

ROSSOM'S risc. in For luIl.lus has btt" Ih~ sub_ 
jttl of "" mucb comment il need be sketched 
here only lwidJ,y. II is inl ... ""ling to point "ul 

a few rungs in Ihe I.dder of Bill' •• ...,.nl wbich how, 
bet:n o ... " .. looked by t.... biOf;rapl,ie,,1 "nthusi,,"is. 
In the firsl place this man. ".ho fell from Ihe Parn.ssia" 
heights of mov,etlom and had the good fortu,", 10 lighl 
Ul'on a matt...,so, broke all the rulcs wbich Me . up­
pOised to g""nn S"""""'. Bill ""QuId ha,'" bttn" wall_ 
nO"'er at the dance: of the magu;ne advertising f"lses. 
That i. to say hc hought hi. loothbrush and his t,,,,tlt 
Iolion will. rt!"kle .. disregard of tbe almost uni'<c"'al 
waming Ihat the gum. ""ften and re""de and that fou r 
out of every Ii"e are hudffi for dellt,,1 desolation. 
Bill " t times h.,d hickios on his chin; yet tbe dcp;trl­
mrull ma nalr'" did no t lurn him fron, Ihe door when 
the day for p. omot ions rolletl around. I Ie n~"er ",ad 
a hal itosi. dassie, ycl hc was not t brown out of direc· 
10,..' meet ings. He did not eha llge his brand of hath 
.oap because A fAir dance P.lrtllcr declinc<l the sc.cond 
dance. He ~imp1y changed I~utn,·r$. He was the life 
of the pIIrt)" although he ne"e r took a cor"',ponden"" 
""bool course in convcrsat;on. lie drank coif .... for 
t .... calfein th... ... e waS in it "nd hi. brain functioned 
normally .lthough h" ,lid n"t t.ke his cercal. seriously. 
He didn't "'gister for primaries and he didn't v"te at 
,,1"<:lion •. He ne"<"er had a sav;ngs account. 

/1\ 1""$. R<>$$Om'. lu:>:uriant hai r was ambor ~nd her 
eyes were de<:p viole t . Bill ha,l picked a ,·i,·id u.:auly 

as a background for his aSttnl 10 Ihe heishts. Isis was 
tall and she wore her dresses and gown. wi th an " ir 
tha t made olh~r "'omen envious and mad~ ",en tu,,, 
to look a second, or e ... ·n • Ihird, time. Hcnce il WaS 

Ihe big well tailor~1 R{)$SOm nnd bis ,u'P"siingly fair 
lady ", . de their enlry into FortuMtU' UndN alm ... 1 
favorabl" conditions. It was true they bAd spent their 
last pcnny for tips and fo<><l On the train from Los 
Angeles. hi. W45 a litlle di.turbed abo"t it. 

"Leave ,,"erythins 10 me," Bill reassured her, " I 
CAn J!CI fMI .... r on my face than ~omc Lin.l. can wilh 
a roll tbat woul,1 ditch . war tank." Sb~ glanced al 
hi, fa"" an,\ was comfort",!. 

Bidding Ih~ tui dri,.er "'ait Bill surrendert!tl his 
bags to bellhops and doorman while he assisl ... 1 ,\\n. 
Rosso", from Ihe eab. Th~ derk saw Ihem ~"()min, 
'''·.ll afar olf and th" "ncli"u. n"urish with which he 
made ready the "'giotcr of the lIot,,1 EI Dorado 
shri eked of the prospecti,'c broaching of winc casks 
and Ih" s1'"\)';"g of f"tt~l calves. 

",\Ir. and 1'11""$. Rossom, from Ibe coasl," staid Mr. 
Rosso", exp.,nsi,·cly, as he,trode to thed..·sk and Io"hd 
"ooui the mnale roy"r R.' if to g"'" it th~ up,,.t judS' 
,"wi of I h~ man who may he satisfied ".ilb a pIa"" anll 
"ga;n, may not. 

"Something up and a"ay from th~ noise anti h"~I:' 
SIIid Bill. "Parlor, bedroom and !»tth will do, but the 
he. t you ha"e; the be.t, you know." 
Th~ clerk raised a pink h"nd ju.t a Irinc. He.,.,.,_ 

"ey~d by tbi. thol he "·a. p"'pllrcd will. somelhing 
simply made to order for the Rossom lasle; hiSh. <:001, 
comfortable, roomy, quiet, rich in appointments, 
perfect ly sc.rv,,,,,d. 
Th~ little parad.- of bdlhops and Ihe two welcome 

8Ul"St. was .Iarting for the .. 'eva tors wh"" Bill lumed, 
laugbing ""fllv. 

" I had forsotten 11.1' dri,·cr." he chuckl~d. "No 
dlance 10 gel 10 & "'mI.-I wen t .1 will k okay rll. tbe 
momenl-ah, thonkyou." 
Th~ yellow.back p..lSS<"d quickly 10 a bellboy "'ho 

made hasle to pay the tui man and bring the chanl!" 
10 the R05S(lm .uite. 

FI 

BII..I:S firSl day in fo"orlunalus W&$ d.,·oled 10 
conf.",nce:s "itb dealen in newsprint paP,,", 

prinling house enculiv ... and Ihe officers or a nRtion-
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ally promin~nt adv~rti$inS agen~y. He permilled it 
ttl be known, under strict admonition of $~', that 
he and his a$SOciat'S had wn making" survey of 
the newspaper situation in Fortunatu. and that they 
had d~cid<:d to publish a tabloid daily. A tabloid 
new.paper is one who.e pag~ are one half the siu of 
the average ne,,-spaper page, and Ihe..,rore in oome 
quarters regarded as twice as gO<Ki.s the averase page, 
So insislent was Bill's ",am;ng that nol" "'OM should 
be breathed aboul hi. phns tha t it was fully four bours 
before the publishe.., of the sis Fortunatus neWllpapen 
he .. ·d of it and called a m«tiol to discu"" ways and 
means of nipping this dangerous competitor ;n the hud. 

l"qu;ri.,. :!iSCrt"Clly mad<: al Ihe Hotel El Dorado 
brought little information to the agents of tbe pub­
lishers. Bill has regisler.d as "William Nathan Ros­
oom and wife, San Francisco" aDd the wires soon w.re 
"" .... yinS quutions to ... pr_nta!ivC$ of tbe For­
tunat"s publishe ... in that far westcen city. The Sa" 
Francisco repli .. "'ere prompt: 

"Only ROSS<lm knDwn in California is Bill Ro .... m, 
punk m""i~ actor ",ho left siale after being ;ncapaci· 
tated by accident. Rosoom. tall. pl~as.ant_faced sheik. 
No personality, busted nal, Can't be y"u r Rossom." 

Ag.mts of the Forluna!us publi.hers had ano ther 
look .t Bill as that .... If_~d gentleman dr.ped 
his taU figure over the telegraph counter and dicutrd 
u"eral telegrams to Eastern points. '·Pleasant·faced 
sheik." This impre$$ive penonage with Ihe figure of 
a Viking aod the fa"e of aD cagle? "Busted nat?" 
This urbane """"panl of Ih~ 001 suile in Ihe bl'sl 
hotel in Fortunatus' Wi,'es of busted adol"$ do D"I 
ask the manag~r to t""k away a hatfull of gems in the 
heM! safe. i'\I"$. Ronom had done that. Of cou ..... 
the manager should not be ~wsur«! f"r bl'ing ignorant 
of the fad that thediamoodswereonly movie brilliants. 
And the man.o~t cullld not be expected to know that 
the only genuine ston ... in the Rossom cull .. ti"n had 
bI'en tak .... to a neighboring ~ily on Ihe .lily following 
Ihe arci"al in Fortunatus and had the,e been left in 
pledge for the ... paymenl of a fund with which Isis 
came back to Bill and gave him &5 a working balance 
while the big tabloid deal should bl'simmering. 

Nol being able to identify and dassify Rossom and 
...... ming lhat he waS a»Oeiated ,,·ith local ;nteresl$ 
who preferred ... rnaini"g in the background until tbe 
tabloid newspaper was laun"hed the six publishers 
got togdher and pul up $50,000. Tbey sent for Bill. 

"We can run y"u rag~d if you starl a news~per in 
Forlunatus," they told Bill. "But we ... aliu that you 
must have put some lime into Ihe preliminary work 
and probably it hal invoh'ed $Orne upen..,." 

"Y"u'd be surpriud," s.aid Bill, quite truthfully. 
"In viC"W of these f8Cts," the cummitt.e spokesman 

summed up, "we are .uthorind 10 olTer you $50,000 
.... a .... imburso:ment for your e>epenscs and lrouble. 
Accept it and Rbando" your idea. Rejed it and gd 
ready ror the rough hou..,." 

Bill told (si. about it tluot evening as they sal under 
the softly shaded lamp. in the main dining ,,,,,m of 

the H"te! EI Do,ado. They were in a n""k delightfully 
adapted for prandial confidences and Bill eojoyed the 
wonder and admira t i"" that shone in the exquisile 
violet depths nf Mrs. Rossom's eyes as h~ rt'<'Ounl...t 
the uperiencts "f lhe day. 
'~a ... sll" she exclaimed, "do you mean thej 

just took things for granted and passed 0'..,' a cl..,.,k 
for $50.0007" 

''Nol euelly for "anted," esplained Bilt. "Even 
after they docided the safest cou ..... ,",'Ould be to make 
me an "fTer they continued their in~liga tion as 10 
wh" I waS or might be. 111$1 to keop then' interested 
I lent oft' two Ielegrams tbis 8fte.noon, one 10 a mythi, 
cal broker in New York, ordering him to sell a Ihousand 
sha .... of R. S. V. railroad stock .0.1 the markel and I 
wi..,d a .... nator in Washington asking ror the l.test 
information on the prospective pa .... ge of a bill affecl. 
ing the newsprinl supply." 

"Bul you d",,'t know any se""lors and you have uo 
R. S. V. sl!><:k." protesled I .... 

"T,ue enough, kid, bul the newspap<' r boys doo't 
know that yd. T hey only know that I sent the mts­
""g~, a fad obtained by c~rtain devious mdhods 
known to the initiate." 

"What.re you going 10 do now?" 
"lust stay in Fortunatu. and grow," said Bill, lisht­

ing a cigardt~. .'Th ..... newspaper ~ntlemen ",ill ,,'ant 
... ,·tnge and I don'l "'anl to rob 'em of;o. ~han"" at it." 

Bill looked into a ""n"~nitn l pier glass. H. smiled 
at Ihe renection of his own evil counlenane<:. Hi. 
face, "" muSt'd, would be hi, fortune. He prayed for 
. trength t" remem~r in all times of ,tl'C$S that Ihe 
world ... ould aC'C'C pt those fien:ely arrogant eyes a t th~r 
own apP"renl ""Iue, the cru.l lips,.-ould be a cummand 
even if Ihey should remai n dosed. He would Iry I" 
forget always thai he was not the man he St'Cmr<! to be. 

Mrs. Rossom lifted her gLass to him and h~ raised 
his richy. 

''Here'a to the ho ...... Pel'<'evaV' she said. 
"May my mas!. never slip," said Mr. RQMOm. 

rII 

ON the evening of l un. 29, 1926, Col. Minimil and 
his son were mololinjj to,.,ard the business ~enter 

of Fortunato:'. They ag....,d in attributing Ihe main 
resisla""" to the launching of the Ga ... tte 10 i'\r. 
R!ISSOm, of Ihe Clarion, 

"How did that biro happen 10 gel ;nl" th~ news· 
paper husiness?" asked Daly as he and Ihe Colonel 
sellled M"k in the cnmfortable upl,o\slery. 

"Put in hi. stack with nolhing but l ack high in 
his hand and got away with the bluff," s.aid the Colonel. 

"i' leaning?" prompled Daly. 
"tie made a fa"" like a man starting a new newspaper 

nineteen years ag<l," said the Colonel. "They hought 
him Gff wilh a $50,000 ch.,.,k and tried to .top Ihe 
ch..,k after they discover«! Rossom had nolhing, 
knew nolhing, planned nolhing. Old " Ian Halsey, 
owner of the Clarion wen t around 10 ... Bill nut day 
and made such n ro.. that Bill look pity on him and 
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offer~d to.hoot mo.t of the $50.000 into Clanon $lock. 
Old Hal~ grab""d al il and Bill w~nt inlo the Clanon 
organiution. Le .. thno a year aller Rossom sho",ed 
his uglr pOh. fa"" in Ihe Clar;on offi"" he owned the 
""per. He cleared it of debt and ""gan to print this 
here now fOOde. for the f~bl~ minded and it wasn'l 
anolher year ""fore every nitwit in Fortunalus wu 
a Clarion ",ader." 

"A pmud rcco..d." commented Daly. 
"Somctimu I got a hunch he has nolhing 10 SO on 

bul a- hard mug." said the Colond. "Believe me if 
he's planning a blull" this time we will call him .ighl 
off hi. chai •. " 

"Rishl.ho," a"",nled D al,r. 
The Colonel looked at him doubtfully as if pomknog 

tI." uS<: of Ihe American languag<: . 
"About Ihis fellow Rossom," ,,'..,,1 on CoLlIIinimil. 

"He has pulled every bone. a publisher (an commil 
and yet he gels along a. if he had a b.ain. He waS 
agaiu~1 the war and he was Sore about Ihe peace. He 
has """n on Iwo sideo of every public qu~.I;on in the 
lasl lenyea •• and som~limcs he h .. """n on threesides. 
He raises Ihe devil with women and si.ls for wunng 
short s~it\s lind Ihen he got:. ahead lind pnnls legs 
aU over the Cla';on pages . He roa." the city council 
for grafting and then tu.ns awund and sluls an aH~ 
for a railroad .pur Iraek 10 hi. compOsing room door." 

"He's a bad actor," said D aly. "BurtOll$hs eaHed 
n.e up to lell me thllt Rossom i. getting the FlIIIs gang 
in line to h.lp his cir<:ulntion crowd put it over On u' 
tomorrow oight when we try to distribute the Gazelte 
to the newsotand •• " 

"What .. bout poti"" protection?" asked Ih Colone!. 
Daly laughed. "I would as soon try Ihe League of 

Nation,," he ... id. 
"Then it's up to us." 
"Yeah," said Daly. "Up 10 u. 10 6ghl 'em and 

lick ·em." 
Burroughs and hi. h"nchmen w~"" ",,,ilin& ror the 

Minimil. in the anteroom of Dal,y'. privalc office. 
The,)' howzeto hour ,,"as approaehingand the", wun't 
a !Crapper in the crowd ",ho was unhappy. They 
'1ukkl,r gave Col. Minimil and Daly" summary or the 
.itMlion. Rossom'. gang. il had been lear,,~d by.pies 
in the caml' of the enemy, "--e re 10 go forlh in molor 
cars "" the night of the 30th and seiu all the Gaulle> 
delivered to comers in the downtown di.tnc!. They 
w~.., to dump these into Ihe railr""d canal. AI other 
cume ..... carl,r on the morning of the 6.rst. they were 
10 plant husky men wilh new,p"pers and these Jani­
.... ri"" w~re to make life completely uncomfortllble for 
any Gaulte men ",ho tried to tum an honest penny 
at any of the four co.ners at the afO",,"id interocetion •. 
The enemy ,,'as to be po~5SCd of weapons thai would 
be most se.vi""able in street combats. 

''Do they 6.gu,." Ih~ can carry on such a fight 
inddinitclyr' inquired Dal,y. 

"Nut at all." c:tplaincd Burroughs. "Th~ do figure. 
Ihough, Ihal if th~ keep the high pre"ure up for a 
day or 50 it will be a hard i(>b for the Gazelle to hire 

m~n 10 lake th. chan"" of IryinS to sell our pa""r." 
"n'eD our job is 10 whip '.m .ighl at the sla rl," 

muscd Dal,r. 
"Righl·whoa," a,reed Co!. !-linimi!. The Colonel 

vi,ibly ",as picking up in spirils. 

nil 

D ALY and the Colonel h«amc acquainted that 
night. Each found in the olhcr hitherto un­

suspecled qualilies of shrewdneSS, gen •• aW>.ip, re­
sour""fuln ... and cou.a~. Daly's mind was working 
smoolhl,y a nd efficiently. 

~fore dawn a small fleet of Irucks had appeared 
at the warehouscs of Ihe Northern Pa""r Corporation 
and had ",mo .. "d Iherefrom great quanlit"" of pa""r. 
An ""'pt.t ~~ might ha\'e ob"'rv~d that the p.,pt. was 
not in mils, bul appeared 10 be wrapped in hug~ !'un. 
dIes. The"" trucks Were \lnload~d, also hcfo,." dawn. 
at the ent.a""" uf the Gazelle's mailing roomS and 
tI.en",,- wete whioked inside nnd Ih~ place was lochd 
and bolt.d again.t aU possibility ofinlru.;on by curious 
outsiders. 

BurtOughs laughed when Daly told him Ihe pI~n of 
campaign for Ihe optning okirmish. Both Daly and hi" 
fath .. were in Da1.l·'s office all day. Throughoul th~ 
g,."at building wet~ the d i"';ng sounds of p"'pa'ation 
for the firsl issue of th~ G" .. lIe. P""ssrooms. engt .. v_ 
ing 1'00"'0. e<>mpc.;ing roomt, editorial rooms. business 
om"". w~nt joyful1.l· Roout thci. diffic.,lt but enjoyable 
lasks. 

Burrough. ,~as as Uu'Y as a popcorn salesman al II 

Sunday double-header. He ga"e final inslruc lions 
to his wagon men and to the leather-lungs who w~"" 
to man the stands. The first i .. ue of the Fo.tunal.,s 
Gaulle "'a, 10 go on ... le al 9 ,,'dock 11.,,1 ~v"ning. 
with a summary of ba..,ball, racing and olher spOrl 
",sulb and a condensalion of the impo.tant new. of 
the day, local. nalional and (o""ign. It had bttn. de_ 
cided for rta..,ns Ihat will appear Inter th"l on1.l' one 
hundred of the mo,sl impOrtant downtown COrneTS of 
the city 'vere 10 be co"c.ed with thai early ~dition. 
Laler issuC$ wouid go forlh 10 the stands in the re ... • 
d"ne<' districts, the suburbs, the country towns, by 
wagon, motor !ruck .• t~t caTS. railroad trains and by 
upress and mnil to II.~ mOre remule points. 

Fo.tunatu. citizen. began tu Ia.ke an inle,..,.t. It is 
Ihe good fortune of th~ n",,"spaper publisher 10 "" 
able 10 establish an impression in the minds of the 
customers that Ihe newspa"". i. a ci"k instilution 
wh05C proud duty it i. 10 lead the prople aright on all 
question, of politics and finance, public economy, 
mo.als of the stage and of the magazines, progress 'of 
the gentl~r arlo, 10 cond~mn the public I.>itte.ly when 
it vo'es for the wrong candidate and to prai,.. without 
stinl Ihosc civic leade .. and th.ir $atcl!il~s "'110 do 
jusl what the ne"-spape' .... nb Ihem to do. For this 
setvi"" the newspaper cha.",. SO much I'"r paper al the 
newsstand and SO much per page from the . d" .. rt'''''' 
It is .a",ly admitted by publime .. thai they a,.., "per' 
ating lhe;r journ.,l, as businus instilutions, ad ually 
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striving for a profit 00 their en/erpri.., in dollal"S and 
cent& in addition to the huge renn"". they receive 
in the form of _I s~tisIadion as a re"'acd f.". .. rvice 
,,",,11 performl-<i for ~ hdples.: and puul.-d populace. 
s., the good cilizens of Forlunalus were eager to wd­
Come anotber newsp;.per. They craved il but they 
could not h .. ~e told why. 

One item of dramalic ioie"",1 was the rUmOr Ih .. t 
had '-n tra,~elling the sired. all .lilY to the dT.,.,/ 
Ihat Dill ROS$om and Hard .'lax " Iinimil \\"~re .taging 
a b~ttle. At 9 o'dock restl .... thouoands, who never 
...,.,m tn he quile awak~ unlil the brighl light. were 
swikhed on, we...,. milling ahout at the in{cr...,.,t ion of 
,'l cKinlcy Boulevard an,\ Cle,·dand A,-enue. That 
COmer was the peak nf .. cti,·ily in I'orlunatu ... both 
by day and by night. St,..,.,1 ""'", molnT c .... 30d Ihe 
lowly citizens whu try to ge t aboul on fool con"crged 
he..., in rushing lorrents ur in whirling eddie •. I t "'u 
a reserved ..,at in the ch-i. Ihealer, from which tu 
walch the ad"ent of Ihe "Iinimilnewsp;.!",r. 

The lir", GueUe delivery truck came inlu ,·iew 
promptly al 9 n'clock. Ii. aPPl"Ollch "'a' heralded 
by .Irident blasts from a horn, calling g<!neral a iten_ 
l ion 10 lhe handsome ma<:h;ne, dreo.sed up like a Balli· 
more oriole in glistening black and orange. A huge 
bundle uf newspa!"'r. was dr"gs~d frurn (he gle~ming 
chariol and d~pooited by th~ side o f ~ black ~nd ora Ill!<' 
.land of sleel, which was the fil"St markel plae<" of the 
Furtunaiu. Gaulle. "Bull" Edmunds, the best "II 
around, cal<:h-n5<alch<an, maul~r, gougt!r, hite. 
and ![Unman in th~ Gliulle'~ ..,]".,t.,.d army of circula_ 
lion promole,", w~. in chuge of Ihal stand. "8ull" 
made a mo,'e 10 I"",,,n the rope thai bound the h"",lle 
of ""!,,,rs. A. he did SO " latge au lomubil" ,,·h":h 
had llL",n p;.rkc,] a few y ards distant, mo,..,j up to the 
c.".ner s("nd "lid oIopped. Three men leaped out. 
They wcre Ih~ wrl of men one yearns nol tu meet in 
a dark alley. One of them had" gun in hi. hand. l ie 
ad"~nccd luward "6ull" .. nd .ho,"Ct\ hin, blOck a f"w 
p;.ce.;nlo Ih~ crowd. Tu the astonishment of obocr"o," 
whu ~new "Bull" ant! hi.nokhed r.,.,nrd that indi,"dua! 
",~de nu re";$lane<". In an open "~ndo\\', a few ("",i 
abo"e Ihe crowd a pholographer $et off a f1ashli ghi 
just as Ih" 111'0 ulh~. ban,lill; lifted the bundle uf 
ne""paper. inlu ihe I"nnca u of their eM •. Th~ Ih...,." 
agents uf a r,..,., pre .. ihen leMped into the car and as 
the lights ""'''' shifling frum red to green ihey dashed 
ncruss Ihe st"-'t:t inl C1"Se<"lion and Were lost in Ihe ",uc­
uf sp""d i"g Iraffic. 

'".N"wsp;.!",r hi.ja.~er. " yelled son",boo!y in the 
crowd. "Old ,' lax Ni"imii h"s been iric~ed by Bill 
Ru.<>om." 

It ""emcd true. Yd it was slrang" thai "Bull" 
Edmunds should t;c. I"anin!" ag"inst hi. dHasiaied 
. Iand, smiling and ~al",. 

A few minul~~ later anolher ~ .. r dru\"c up lu Ihe 
COrner. Aga;n a 1",,,1 "f newspapers "'~. deliver"') 10 
Edmuntls, lhi. lime 8 much larger I""d, A. "Bull" 
arranged the p;.pcrs un h i~.tand and un Ih~ curb beside 

il h" rai.cd his powe .... I"'ak~. in a I"',f~ct ruu uf 
"erb,,1 advertising. 

'"Gd a Ga.elie, Ihe new newSp"perl" 
s.,vcral other c~rs edged up to the curb. Th~y WN<' 

occupied by men ",h u we ... ubviuusly cunlented to 
remain Ihe,"", effedually blocking the ""r~ing of olh~. 
earsin thai pari ufthesircci, anti walchingwilh inlense 
i"tere.t the operalions of "Bull" FAlmunds and uf the 
member. of the cruwd that engulfed him. 

At ninely.nine other CurnC .. the .... me ""'I"en"" 
uf evcnls had Loken place. T he firsl depooits of ne"', ' 
papers had k-.::n carried uff by rough g<!nll~men and 
the supply had be .. n refilled. 

rt was 9:.30 o'dock when Col. .'Iinimil cMlled Bill 
Rosso", on Ihe Ielephone. 

'"Bill, sumehody hao been .Iealing your Clariun$ .. nd 
Ilhoughl ... we Were old p;.1. , would Iel l you about it:' 

"Whal's Ihe ioker' a.ked Rossom. 
"'Can't make il o ut," said Ihe Colonel. '" In urder 

lu make Sur.- our fir.t issue would get off smuothJ,y 
we wenl o"c' 10 Ihe Norlhern P. !"" Corporalion'. 
warehouses last night and bought up • lui of u]d 
Clariun. lhat you folk. had turned in for old paper. 
Th" "nsold copie., you knu"" Well we $en t th ..... in 
b""dlu 10 our downtown .tand. tonighi just as a surt 
of a rehea.sal, you unders tand. If you will t;c.lie'", me, 
son,d>Ody sen l ganslers around to all the CurDerS and 
robbed u' of your Clarions." 

There wu an eloqu .. "t inle",'al of silence a fter the 
Colonel finished 5l"'aking. Then R.,.""", .nap!"'d 
an an,,,,,,r. 

'"How do J'ou lig" ... all this inte",.ls m .. ?" 
"Any gu,y wilh a plush·lineo $e""" of humur like 

yuurs would bt iniere.ted, Bill ." 
"Where i. thelaugh1" 
'"The big bugh i. comin!" nOw. Bill. As suon as 

the mysinio". ganplel"S disappe ..... d with Ihusc d<:<:oy 
bundles ""C deli V",..,.! the real bu ndles of G"zcttes 
lu the Corn" ... and Ihc.r a"" ..,lIins fine. Ihan~ you. 
r might men lion that there are at leasl Ih,..., auto­
mobiles standing by at uch corner, I""dcd with boys 
who are quic~ un ihe trigg<'r and if any of the bir<l~ 
whu olole yt)ur Clarions "hould !:Ome back anti iry 
to carry off our G"""lIc5, McKinley Boulevard will 
hegin 10 loo~ li~e A ilindenburg line. ,\nd Ih"l goes 
lomorrow morning and the nul morning and from Ihen 
un regardless." 

Bill Ro"""m $.Iti,l ..,mdhing 0"<" Ih~ wir~ tbat 
""unded .., much like blasph"-my Ih,,1 Ihe Colonel 
fairly beamed. 

.. , forgot to ten you, Bill, tJu,.1 at I"'enty cn<n~rS ,,'c 
too k nashlight photograph. of the gunmen dealing 
newsp;.pcrs. The pidu,.-s cam .. ""I fine. If Ihe", i5 
~ ny IOu .... or Ihi. gang .tuff started "'c ~'" going 10 
prinl the pictu,",,$." 

R"",,m hung up Ihe .....,ivcr. O"tside ur .. f~w 
s~irmishes un th" following mornin! I],,, Gatttl~ 

"..,ulaloTS md ,..ith no lrouble ;n placing the ""pt.·r 
on salt:. (Tu be coniinu",l) 
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Everyday MechaniCS 
I Cooling By St eam 

Lnter p , 8o,low .... 100 hOI i u ..... d 
• "" .. _nl . , ... m to. n".mol>iln 
"'d .i<lll .... ., ...... m •• k. 'M pLo .. 

,I>< p .... o> • .<ti ...... h)' In ... '~nl • 
•• poru.ioc __ ,h. mot ... "cod whl<h 

win ho"CooItd h)' s, ...... " 

A sin,k .. utI .10 .. 1 or duroluminum,. 
~Pt bu, ... ",,,, .. , durobk .no, ..... 
lun ~ <ampl"«1 It ' M PhU .. ".lpbi. 
Novol AI ..... tI r_".., t".. .h. An .... poti. 
N.vol Ac.dom,. TM .b.n wd",. h.,f 
.. much " . ho <<<I ••• roft of ,h_ .. m. 
tyP< 'Rd .to., It .... bui lt under ' he 
~i ''''''i<>n or w.lt., Hoon •. noted .Inll' 
.. utI> """ ... ,m. Ir , h. olI.n p' oveo .. ti .. 
r .. ....,.. 'M Noval A<od.m, "pod' . 0 
" ..... n 01,1" ,-00.«1 .""11 con ........ «1 
d tho m.,moL I. h ~6 r ... ton, .nd 
woip. _I, 26 pound.. Pboto .b"",. 
U ..... C.'Yi" Dol .... ohap .""""'n .... d ­
en' , h._ti ... ,I>< d ....... '"mI .. ''''' .hon. 

Making a Ground·Gla$s 
Drawing 

DID you evCf hear of ground­
glass drawircl? Th~y are 
ell)' 10 ma~ ar>d tr.:msler. 

but it will be n«"Cll!lary 10 mak~ a 
drawing box in oNkr 10 ma~ the 
a:>pirs. You draw pictur<:s i"'t as 
yoo 5tt lhem wilh Ihis dr.,,';ng box. 
and pon rai" an be har>dkcl in the 
... me way. 

Comlruct a lighl pi,", bo" from 
dry-gooW; oo:<<:s, making il Iwelve 
inches iong. ,CIl inchea dttp, and ,en 
inches high. The bo.: is encl<»ffi ex­
""PI at one (nd •• nd one li<le il hinged 
in order 10 noake Ihe ground·glass 
focus eaoi ly. In Ihe front end ol lhe 
00:< rut oul an OVC'ninl( imo whim " 
sm:lll re:r.ding glass lens wi!1 fil tight· 
Ir. Any dear. highly IlI:Ignilying 
gl;us 01 th;1 nature: "';11 do. ~ rake 
slot. onc-fighth inch d«p in 1100 lop 
.nd floor boards o£ the bo.: 50 thq 
are paired, and a ground glus mar 
be slipped into lhe gn'IO"'" in a ""r­
"""dicular position. ~Ia~ .i" of t"""" slots, earn one OOne one inch 
from the olher. ~ I.ke a swinging 
door for one 1H.ie of Ihe box by hing, 
ing Ihe board 10 the front edge. "nd 
the box is completed and rt;!.dy for 
the ground·gla". This muM be cuI 
oul In fit the box 11<) ;\ \\';11 IiiI' =:u1i1r 
into lhe .Iou. Grou'MI glass mn be 

made by f'ling and landp"pcring rom­
mon dear gJan on ont. .ide umil ;\ 
has the $urface of ~ piece (If to>nll",r· 
ejat ground.g!a$s. 

Throw a tlOlh over Ihe bo". keep­
ing lhe lem u!>CO\'ered, and :ldju,( 
the box in front of tht sunt" you 
wish to t>.kc. If it is a pe.rson. he 
should he silting nUT a window. 
1'1,,,,:~ the box a Ie'" Ittl away SO 
l"OU an _ the i~ on the ground 
gLn!. Now swine block lhe side door, 
and make )"OUT le>cal adjustment. 
Try ()u1 all lix slols until yeou find 
the oOC: .... hid, giVei the sll:l.'P">I 
j~ on 1he ground gbn. Use an 
,",kliLlc ",,001 \0 , ... kc the drawing, 
and again Ihro"" the clolh eo" enng 
over the box ~"d your head, exclud­
ing nml of \he light extq>l tlt:lt 
which 00""", IhroUl;h the ~n .. uport 
the !!TOund"1lla.s pb.te. Copy the 
irn.age di rectly upon the 1:101l.Id.gb'-5 
with the pencil. shadi", ligild)' here 
an<J then:. and " ... king a clear-cut OU\­
lint.. 

Xaw ,lip the: ground.gb.n from I"" 
box and by il "ro", a tablo:. Sliihtly 
main ... a sheet of dr.""';"'g po""r "';Ih 
a .pong~. and \:I)' it fbI upon d", 
ground·gu. ,,!'US;ng;1 dolO'll e,·cnl),. 
~ow "ttl off lhe P"I"". and lhe dnow­
ing "';1I'p"".r "I'0n II", p"l"'r in pur­
ple lines. Rinsc <lIT Ihe gro\md·gla", . 
• Iip il bad< again in Iht box. and ;I;S 
reo.dy lur another drawing. 

floor ond /0,0 
om sh&if 

/~/ ' corner 

/1Ii70;'O' 6"/6' char 
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Table Lamp Made from Old Table Leg 

Sl>owiD, t obl . l omp mode from I., ""d I.of of old d .".", tobl., M o .. hol T 'ylor 
Brow", ,rut , und..". of M •• blpo plod.,... who _ d. or'c'n. 1 tobl., . "d hlo 

mo'htt, Mro, H w old p, B.Q .... 

Grandfather's table I~ are rom_ 
ing to the front. Th<oy a~ lighting 
the way to progre.s-()r at least help­
ing to illuminate some of the [>Wlors 
and n:ception roon.s in Chingo. 

~Iule 1\leyers, a young teacher in 
the manual training dcpartmenl of 
Ihe Chicago public sehool., '>;«nlS 10 

be responsible for the emancipalion 
of grnndlather's table legs. And heTe 
is a him lor any brighl boy or his 
father who knows how to use a few 
simple tools. 

"I am a fiend for looking around 
in garrets and store TOOms for old 
furniture," said Mr, Meyers. "And 
1 often tell tl\( 00)'5 in my classes 
t ..... t many fine [reasuTes may be 
fo.",d that are simply going to lVasle 
there. "01 long ago While prowl ing 
Ihrough the base""""l sloreroom of 
one of my neighbors I came On an 
okl dining table. It was n",de of $Olid 
black walnut. 1 found the owner was 
saving the table .imply because he 
could not bring himself 10 Ihrow it 
away, It had been m:I<Je by his 
grandl3lhcr who had cut down the 
tree5, n.illed the hunber and buill the 
sturdy old piece with his own hands. 

"The legs were neatly nuted and 
turned. There had h«n five such 
legs originally but ooe had been brok_ 
en off and lost. I offered to make my 
neighbor a table lamp from one of the 
leg. and pan of a leaf if he would 

give me the bahnce of the maleriaL 
He gladly accepted the offer. 

"The rest of lhe lask was easy. 
With a hammer and screw driver I 
took the whole table apart. 1 found 
SOme pencil marks had been made in 
1849 by Ihe old Michigan pioneer 
who had put the parts together orig­
i"ally. In making the lamp I simply 
bored a hole through the centn 01 the 
leg ~nd extended a three-quarter inch 
b", .. tube from the end where the 
C2Sler formerly had been 10 a height 
of seven inches. 

"From Ihe top of thi~ tube I .us­
pended a b",d;et for the lamp shade 
and also the attaehmenlS for a pair 
o f electric light bulbs. Thclargc end 
of Ihe table leg was attached to a 
round bast. turned from One of the 
iC2ves. I drilled a hole laterally 
through til<: bast. and through Ihis 
strung the wire up through the cellter 
of the leg and to Ihe'bulbs." 

T he owner of Ihe old table was 
very much pleased to get thi s arlislic 
memento of his grandfather. work 
of almost a century ago and Mr. Mey­
ers found material for many other 
valuable anides of woodwork. And 
the poor old table legs-whal a dra­
matic rist. aher being kicked around 
by $0 many , hoes from One genera ­
tion to thc nex!. This ilem of in_ 
formation about the old table legs i. 
written by th.light ollhat very lamp. 

Submarine HauledfromBottom 
of the Sea by Locomotives 

Tb~ U. S. Submo""" S·.8 wblcb .... 
.... eckedQ IfPorumou'h. N. Ho, to,o Y"" 
.,0, .... b.uled out of tb~ ..,. by loe.,.. 
motive. "" t..., "mbtt., motlna on 1m· 
"'OY'oM dtydo.ek. N.v •• befo<~ hOI 0 
fea' of tM. k1nd been attempted with . 
v . ... 1 ohM ...... A crodl. " •• ft"t bujl • 
• • ound the ."b . "d th.n 'be ... ,.. ""as.d. 
Th ••• 10<0"'0'." ......... <o .. "I.d to the 
. nd of a five-mil. Ion, 0, .. 1 <abl. ",hieh 
turn.dove< m. ny bkH:q and 'bru pult,Y' 
ond ••• "nn ",nol tbe to<omot]"" • 
.... ted p"mn" t h • • "bmorl"" beln, 010 ... • 

Iy brOUl ht up on dry I""d 

Noted P ianist Spends Spare 
Hours in Machine Shop 

An .".., .... 01 . id.li&bt on the lif. of 
JOki' Hoffma n. W<>Ild fomou. ";o .. l.t, 
t. hi, hobby of mechoi«, H ....... d. 
mu<b of h;, 'p.Or. , ;me ." tb. ",.<bin • 
• hop of Kd .... 'd W. Bot, noted " .. l>­
t •• h.r , at Merlo ... P o ..... b .. e he m. k .. 
.... rul ood ",nom"" .. 1 .hln,. ""th 'be 

'001. the . hop I. p<o¥;ded 

Restoring Old Ship Models Is 
Lawyer's Hobby 

H.nry B. C utv«, N ... York lowy.r. 
h • • adopted .. ht. bobby ,h. r ... o"nl 
ond r.po •• lnl or a DO;'''' .hip mod.lo. 
11. hOI jus, <ompl.t.d .he ",,,,k o f 
" U ' ''' and .. p.;";n~ " Th. D o"",,,u'b ," 
a <ont .mpo .. ,y Kv." ...... h <.Mu ry 
nomed fo' Lord D ortmouth, ... hoo' 
mo.h.,. .... 0 W u hin&ton of Sul ... n, 

k'n <>f Goor,. W.>h'n,.<>n 
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April Evening Skies 
Leo, and the "Sickle" Succeed Orion a.r Prominent Southern Con.rfellalion­

L'lfizar, in Great Bear, Really Three StaN 

T EO, the Lion, with its familiar 
L "Sickle" in the s(>Iltll<:rn sky, 

Orion about to disappear until 
next faU below the western horizon, 
and Virgo, Ihe Virgin, with its bril­
lianl star Spica, an<! Boot~ with the 
shining Ar<:lurus in the soulheast­
III the student of the heavens, these 
mean that spring has arrived. The 
,nap!; show how the~ stan;, and the 
others, a~ placed in the April evening ,,,,. 

The lion, Leo, or at leaS! the slars 
of the con>!o1lation, seems to bear 
I;nle resemblanc.. to the figure of the 
king of bea.sts, but in ano:ienl times, 
in India and Egypt, it was repre­
sented in the same way 3:1 today. The 
blade of the sickle ""p""",nls the 
lion's head, a$ he ;s facing wesl, and 
the rest of the conSlellation Ihe body. 
Even the rnOOieval ChriSt;3ns who 
enoicavored 10 remove lhe pagan star 
groups from the sky and replace them 
with biblical ella",crers, Idl Ihe lion 
as one of t~ wilh which Daniel 
was associated. 

One ."planation of the nrigin of 
the sign is lhal in midsummer , when 
the Sun is among the slars of the COn· 
stellation, the lions in Egypl came 
down to the hanks of the Nile to 
___ pc. from lhe heal, for at that time 
tilt: riveT overAows. As Egypt has 
{rom Ihe earliest daY' been depend· 
ent on the annual inundation 01 the 
Nile, the sign of Leo was also an 0b­
ject of worship among the Egyptians, 
according 10 Pliny. 

According to the G"",k mylhology. 
the lion represents the one slain by 
Hercules in the firsl labor. and was 
p1a«d in the h.,.vens by Jupitcr 10 
commelllQrate the historic connie!. 
The 5ecOTId of hi. labon is associated 
with lhe neighboring COn.le1latiOn of 
Hydra, the waler .. rpent. Thi. group 
represented 10 the Greek. the water 
.n;t~ slain by Hercules after he had 
finished with the lion. Accor\"ling to 
this legend, the snake had many 
beads, varying in number from nine 
to a hundred. depending upon whkh 
vcrsion of tile Slory we ab:ept. The 
!!enler head was immortal. As fa" 
a.s H ereul..; de!troyed one head two 

By JAMES STOKLEY 

new on"," appeared, and so the en · 
<:ounter would ha"e doublless ended 
in disaster for Hercules, but for the 
fortunate suggestion of his ntphew, 
lobus. that he bum them off. Thi. 
!hey did, burying the immortal head 
under a rock, where the monster was 
unable 10 find it. Thus, having com· 
pletely lost his head, the serpent an· 
noyed Hercules n O mot<:! 

In the northern . ky, the lar", dip­
per, or the Gr.,.t Bear, is very ron· 
spicuous, as it is nearly overhead in 

t:.~l,oro:o:~ 
~ .. ~. 

e~.L 

*f...­... . ";"'l 

the early evening. In Ihi. position, 
it affords a good opportunity to see 
the interesling pair of stars, ~!it.ar 
and Aloor, which at<: . hown on the 
map. Mi ... r is the second .tar from 
lhe end of the handle of Ihe dipper_ 
the one at the tum of the handle. 
Keen eyesight will revC31 near it a 
much fainter star, which is Almr, so 
that the pair is sometimes ""Ued "the 
Horse and Rider." ~bny early peo' 
pies, as well as the American Indians, 
are said 10 have used this a$ a lest 

weST NORTH 
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of keen eyesight, But in Iarg~ cities 
the smoke and ha,.., in the .tT11OS­
phere, as well as the glare of the 
lights, make it difficult to 5«, CVetl 

with keen sight. But such sligbt 
optical ai<i as a pai~ of Qptrn glasses 
rev""ls it easily. 

Double Stars 

analyzinG" its lighl with the spedro-­
scope, which turns white light i,,10 a 
"inbow-like I».nd of color, ;t ,s 
shQWn to ~ two .tars. This band 
of color, the spe<:trurJl, of stu lighl, 
is crossed with "umerous dark lines. 
The position of the line in the Spe<:I­
rum depends on the speed with which 
the ~ghl which produ((l; it is vibral_ 
ing, the li~s in the rerl part of the 
spe<:lonn, for example, being pro­

pears abo"e the eastern hori.on, and 
is directly sonth al 2:5.1 a . m. N""c 
of Ihese are shown on the maps, but 
Vwus, which sets about 2 hours and 
45 minutes after the sun, "my be 
rt-cOgni.red beaiuse of it. great bril­
},a,,"'" as it shines in the west. 

New Speed Camera Shows 
Lightning Travels in Spiral!!, 

Not Jagged Lines FRO'" early times it was thus 
known as visml d<IUble stir-a 

st2r that coul<i ~ ~ as tWQ wilh 
the u"aided eye. But in the ycar 
]550 the ''''linn astronomer Riccioli, 
who is famous for having namffi the 
craters of the moon, t"meol his tele­
""""" on il from his obsel"l"atory in 
lJoiogna. Not onl)" did he ~ the 
bright .\IiMr, and the fainter Aloor, 
but he saw that Miz.1T itself was 
tlou~le, as it consistw of two slars 
of ncarly equal br illiuI><e. but too 
c10s<: logctller 10 be """" separately by 
""en the keenest eyesight. This was 
the first "double"' star 10 be diorov­
erw. bm sin~ tI,en many more have 
bee1, found, In faCI we now know 
thaI On the al"er.tge "ne .tar oul of 
~' .... y ]8 in the sky is double. Many 
01 thes<' were <liscove~ and ob­
served by the lale Prof. S. W. IJn",' 
ham, at the Yerkes QbS(rI"atory of 
the Universily of Chicago. After 
his death, hi ll m:llllle fell On Prof. 
Eric Doolittle of the Uni'·"""ly of 
Penns),]".nia. and whe" h .. dial it 
wenl to Prof. Robert G. Aitken, the 
UsoOale d iO"tttor of th .. Liek ObS(r' 
"at<ll"Y of the Univenity of Cal i. 
fornia. Dr. Ailken now spends most 
of hi~ time ob~r"ing IheM) double 
5lars with the greal 36 inch tel~scupe 
of the Lick Ob"""'ator)" 3n,1 plO1ting 
their moLion. The 1I1ember~ of $Itch 
pairll do n01 remain in th:;ame pL1ce 
all the tin,e. but rel·oI,·., aro"nd each 
othe. . Their 11101;"" i. much the 
same as would rc,,,lt "i!h two he:lvy 
001111, lied al the end of a 51'011 string, 
and throw" imo th~ .ir, .pinn'ng 
aro,n,d together. They IY01J ld re­
"olve around the center 01 gra"ity of 
tl", two, and SO ,10 th" double stars. 
~how'''g Ihat Ihey. like the balls On 
the e.1nh, are nnder the i"fluence 01 
"ra"itatio". 

duced by light vibrat,ng more slowl)" r:==============> 

B"t )Iizar is 11101"(' than an ordin. 
ary double star. It is what is callal 
a spe<:t roscopic ,Ionl.olc. and. in fad, 
INS Ihe first stU of Ihis kin<l 10 he 
discovered, as wella. Ihe first double. 
The brighter Qf the two .tau that 
~Ii .. r is shown to ~ by mea ns 01 
th~ lelescope looks single with en'" 
Ihe most pow .... fnl opticJI aid, hut by 

tha" the lines in the blue parI. 

Sound Wave AnalOiY 

A NYONE whQ has heard a fife 
engine, or a locomotive, go paSt. 

ringing its bell, knows that the sound 
of the bell 's shri ller as it approaches. 
and d~ as il goes alVlly. This is 
\>CQuS( the sound ill caused by w,n'es 
ito the a,r, and the pitch of a bel l de­
I'<:'nds On the speed with which IheS( 
w",'u vibrate. As the I>eII approaCM$, 
the wa,'es strike the ea r cloS(r 10-

gClher lhan if the bc:1I were stand 'ng 
st ill . As a bell of higher pitch would 
also cauS( Ihe W3"1'S to COme cloS(r 
logether, the person who he.1TS it 
thinks that the bell IS of higher pilch 
Ihan it really is. And then as il goes 
away, the """'cs are spread oul more 
than ordinarily, and the sound is in­
lerpl"('ted as of lower pitch. 

The s.:u~ Ihing imppe"s willI lighl. 
When. st.1r is approaching, Ihe light 
wa"es are closer logClher, and thc 
lines in the spe<:lrum appear n(lll"('r 
the blue e.,d tha" if il were stilt and 
when il is re-cating Ihey appear nearer 
the red end. The resnlt is IlIaI by 
meas"ring Ih~ position of Ihe Specl. 
TUrn lines "~ry alO<'ur.o tcly, it is p0s­
sible to lell whether lhe st,u is mo,'_ 
jug IOWlIrds, or away from uo, ""d 
how fast. 

But the CUriOllS thint "bom ;\liz.1r 
i. lhat the brighler m.",bc:. of the 
I";', when its light Was an.lyud 
throU(:"h the 5p«trosrope, showed 
that the li,lCs wcre sometimes double 
"ud at ol!ter tilllcs sjngle. T his 
mcan! that when Ihe lines were doub1 .. 
the st.ar was both approach;ng 3nd 
reccdi"g, at Ihe same lime, a contra­
diction which could be explained if 
the star ilsell were double. This is 
the caS(, and the two revolve around 
cadi uther ol><e in abo"t 21) days and 
1.J honrs. 

No planets .... wi'll placed for ob-
5<:rvation all ev"ning dnr ing April, 
but Vcnl15 and ~l3ts (.ill be seen in 
th .. western sky i" the early evening, 
and b te in the eve.ling Saturu ap-

1. w. L<1;&, aD .nl: ....... or the W.";nl" 
bou .. Compony. 10 .. luot Inv<n'.d an .... 
hl, h·. t><N ~am ... ".pobt. or makin, 
~,no pictur ••• ,ocoRd and by whl." h. 
h .. d,,,,,,n,,, ••• d in .. " ... im.tI" that 
tlIM";", ond .1«.ri,,01 n.,,, .. do no, 
" .... 1 In Joued lin .. bu' in <cmpll<o •• d 
o",rolo. TI>< j .. U "" Iloe t. bu' on o p.kol 
illusion ... ullinl tn .1>< inabill.y of .... 
and ,.m ... , hi,h."o ID u" '0 re<o<d 
.~ Iru. na.ur. of .h. fta.h... Mr. 
Len "'71 tho ~ •• b<o "Oftrs. m. ny 
tim .. Ih. 61".n<~ tlr 0 ","l,h. nne 
"" ...... n 'he w\D .. or '<'rninotlon ond 
o<i, in. Th. Leu co me .. i , litt"" .. i.h 
n I.n ... ond • • hu ..... opt'"'''' by , 
,moll mo'or . nd "on"" adju .. "" '0 any .pe"", up to 2,60(1 .. """ure. pe' ... ""d. 
Photo ,M\VI M,. Ltu pho.ocroplllDI 
on .t ...... 'leol h'h ,.I.h hi . n ...... m .... 

H eart Beats H eard Like Roar 
of Train Thru Loud Speaken 

S.ud.n .. '0' In .h. "mphi,,,,, •• ,.., gr .he 
<Iini< or .1>< M.dl,ol Sohool, Un; • . 0' 
P,nn., ond h."" hu,' !>ta .. of potlen" 
... ""'h .. ., ••• <lu .. .. "'" ,umblinl of a 
.,oln. 0.. C. J . Gomble i. Ihown ... i." 
. "'_0,",, pla«d on 'he "hco.t or .. 
potl.n •• durin, a dlo,nooio In which h.o,,""'" and mu.murs w" •• ",pll~"" 

million. or .im •• 
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Radio Will Play Big P art 
in Future Wars 

W
ARS of tl~ past have un­
questionably bttn bad but a 
"lOre te,.,ible aSf>«t is giv­

en to tl>. picture of future Wars by 
the greater extent !Q which radio is 
10 be used in controlling the an· 
nihilation of the "nemy's troops or 
cit ies. H radio played an importm1\ 
pari in the World War how much 
mOTe important it will be in lhe next 
war can re,,(]ily be """n from the 
great amount of resear<:h, both mi li­
tary an(] 6"il, that is being carde<.! 
on to further harness electric er>ergy 
thaI travels through space: al 136,0Xl 
miles per s«<>"d. 

Perlmps chid "Item ion flOW cen­
ters on the U5l' o f an aerial lorpedo, 
either bunche(] from a mother .<hip 
at a (];stance and guided to ils ,les­
lination Ity r:ldio, or radio controlled 
planes which will dro;' high "" plo.­
ive. O\'er a crow't<=d dt y and relurn 
10 their base wilhont gl.ida.JCe olher 
than Ihe radio control sigllnls. The 
$llITIe rodio control principle ma.y be 
applied 10" lorpedo (];scharged from 
a submarine. Its act;,·ily afler lea, ·_ 
ing the submarine may be conI rolled 
by wireless waves. Un,ler such WIl­
dilions Ihe accuracy <>1 ,uch 10rpOOo<:S 
wi11 b. far grealer Ihan the old type 
.. hue once disch:lrged lhe torpffio 
mUSI follow a preso-ib.d course. 
While Ihe dctedion of submarines 
by radio .§ bener develoi>M SO far 
nothing has be<!n designed 10 d"ecl 
an ollcomiug torpe,lo, i f s"~,,.,.rg~d. 

Where in pre,~ous wars the bal­
tIes have been fought largely on land 
in the no;l CQl\nicts the action will 
probably take pL,ce principally 0" 
the W:ller and in the a;r. Here IWO 
factors will take" p:!.n; ,nen and 
nlaChinef)'. To be successful thesc 
bo:I.lties nrust be ,,'aged al a saviug 
of man power. so we may e"p«1 to 
= radio, electricity and mechanics 
combined intensively in the destruc_ 
lion of an en~ny'5 for<:es Or terri­
tory with Ihe least e"pend't"re 01 
hl1n1311 en¢rgy. With Ihi. in view 

the war of lhe future beco~ a r.ght 
b.tw~n nations having the greatest 
financ,al reSOu=. to b. able to carry 
on a war o f ",:>chinery, In it the 
scientist witl b. called upon 10 dc_ 
,'Clop more lerrl/ying desl"'cti"" ma­
chines with which !Q punish nIl 
enemy, and al the same li",e lhe 
same scientist will be called upcn to 
discover prot«:I"'e n,,,,,,,ures against 
the enemy using the same lactio, 

In the case of Ihe aer;al torpedo 
seh"me as soon as " method of prop­
nly directing the COurse of lhe .tOT­
pffio is di.covere(]. Other scientists 
sct aoout 10 find a means 01 prevent­
ing the sa".,e tori>Mo Ir-om reaching 
ils destinalion. Thus a rad;o bar­
rage ""'y 'lOt b. hard to mncei,'c of 
in 11v: ,,,,,,t war; tlv! barr-d!:e 10 mll~ 
sisl o f " nwnber o f sigmls !-ellt OUt 
in lhe hope of at least some of thc:.c 
Sib'!tals interfering willt the ollera­
liol1 of a radio c!l1lIrolled pLltle or 
torpe<lo. 

Do:I«:lion 01 ,·e..sel~ al St:a by 
n>tallS o f lhe under"'al<'r oscilL1lor 
waS a Slunt used during lhe past war. 
In the next one eve u better me:ulS 

of 1o<o:o tiog such cra ft "ill probably 
be u..,.1 in which radio Waves are .Ii­
reeted alv:ad o f the ship. If Il",St: 
waves rebound oock 10 I~ .hip II", 
dirttlion of I~ craft ahead is shown, 
although ils dislan~ i. nO\ known 
w!ry accuralely unless it is possible 
10 n",:!Sure tl'" time invoh~ itt the 
going and ';o",ing of Ihe ,.,.<lio ",a,'es, 
This method is being ll$ed with some 
success al pre.""", in a radio altilude 
meIer 10, use on plane. where Ihe 
lime '''''oh'ed in the sendi"g of the 
W3,-e and its retum 10 the plane i5 
eakulated so a. 10 dOlenninc lhe 
height o f the plan<! abo>,e the unh 
or "'OIer. Th, ..... nc meanS is em· 
ploJ'Cd in .how;"I; (dnring night ny­
iog or in logn ",ealher) "'hether II", 
plan .. is dtq1l'ing 10<> low lor sa fety, 
Another possibility IIf lite .. ~"'" de­
,'tee i. the ,lil'<'<:1,on o f ieeberg~ M 
sea, giving a "",rni,'I: to a ,·e.sel SO 
Iter CQursc n",y b. altered. 

II the.., ""',,"ures are applicable 
in ti "", oi pt' .. ce it SI'Ct11S certain 
mallY more appliClllions will be fotltld 
lor u,. in ,he ""'n; of Ihtc fUlm'C. 

Does the Moon Affect the 'vV"" thcr? 

I F YOU e,'er had the good forlun~ 
to li,-e in Ihe country, or e,'cn to 
sl'l'nd a few 5nn1lner' ,n tI,. 

'oountains, you surely are lam;l,ar 
with the con~,t<=.tt userlion that as 
SOOt, as the moon dtallges Ihe weather 
will gel better. If t\", field. a~ 
parchtd , there will be rai" when t~ 
",oon changes ; il I~y are 100 WOI 
the change of the moon will bring fair 
weather and d ear skie.. Whale"er 
you want in the way of lV.atMr, that, 
they lell us, you will get. when the 
moon clmnges_ cheery, hopeful ex­
pectatio~ in~rited Iron, grand-dad's 
grand-dad, an andent legacy o f failh, 
misplaced 10 be sure, but SO comfort­
ing tha t it were a pily to deslroy 

iI , if "-e hold nothing so good 0< better 
10 offer in il-' .t<",d. But let n. d"... 
stroy it, for really the 'nDOn doe. nol 
""ntrol the wealher , an,l there are 
;"d""d mIlCh beUer guide. 10 follow 
than I~ olden (Tadition that it ,lots . 

But how do ynu know, the lai thful 
ask and have a right 10 ask, lhat the 
moon doe. not inAuenee the ",catll"..? 
It is ~rt.ain tlta! the greal lides of the 
ocean are c:msed tna,nly by Ihe moon; 
altd even II", contineltt s, ,oountalns 
and aU, are rni5l'd and lowered, Iwice 
a day, nearly a foot by the tug of the 
moon. Surely, then, so the moon ad­
""""t"" insist, the ti,," of the lighl, 
mobile atmosphere must be many 
times IargC<--50 large indeed as to 
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0.. W. J. Humphrey-. mct_octcal 
ph,.aiciot of .h. U. S. W.a.bn a""'n. 
_ho uploln •• h. r.u.e7 01 ... ppooIna 
.ha •• he moon .qula ... the ", ... bo. 

produce g=t C~/l:es in thoe weather. 
All this appears Vff)' relllollable, we 
must admit, bIIt ;1 happens that the 
a tlnOSJlhc..., dOCI nO! beh .... e that way, 
and $0 far from ;1, indeed, that ilS 
tides ar~ $0 mirmlt lhat Ihey can be 
detec1ed only by the nlOlt sear<:hing 
and delicate means. We musl pve 
up the id(3, thoen, tMI lhe moon punt 
the atmosphere about in g reat ebb, 
and f\Qws, and thereby affects the 
wealher-mua. ""c it up. 1)eauSt, on 
careful exam;nation, ,,'e find that 
nothing of lhe kind happen,. 

BUI ho--" aboul the heat Irom the 
moon, our frie"ds, the failhful, in­
quire with good realltln; isn'l thaI 
grealer at lull moon Ihan al new 
moon and enough ~.er to change 
the wealhef"? Yes, we must an,wer, 
il is greatesl at lull moon, but e,-en 
then, U shown by diro:<;1 1I1U5Uren>ent 

01 the moon', radiation, 10 small lhat 
il can alter lhe temperatUTC of the 
... rth by only one or "0.., thouJands 01 
a degr~ a change !II) lri"ial lhat no 
one could be certain of it, nor would 
take any accounl of il if he were. In 
quite a diff=t, and hidden, indirtct 
-.tner, howenr. the moon change5 
the temperature of the earth many­
fold as much a, by its OWn roll'piCU­
OtIS radialion. It docs 10 in this way: 
Si1lC1! both it ."d the earth swing 
around Ihe sun logether, and at Ihe 
same time rotale about each other 
like a big wright and a lillIe ,,"tight 
allhe t .... o ends of a Slick hurlling end 
OVer end through Ihe air. il follow:l 
thaI at full n"""., lhe lime when til( 
moon is on Ihe opposilc aide of Ihe 
eanh from lhe ,un, the earth il5tlf 
i. d05Ut 10 the sun, and al new nlOOft 
brthest away. This action of lhe 
moon changes, between full moor, and 
new moo", the disl:Inct of the unh 

from lhe l un by about 6.000 miles. 
'ThaI i., at full moon the earth on the 
ave~e i. about 6.000 miles nearer 
the .un than it is at the time 01 new 
moon. W ell lhen, says our moon 
friend, if you cha"l:" your disl:Incc 
fro", Ihe fire that heats you by 6,(0) 
miles su rely you will mal«: a big 
ch>.nl:e in your lemperalure. Truly, 
6.000 miles S«mS a long way when 
thought 01 in lerms of Ir.Ivel~ng over 
the face of the eanh, bul it ;5 a 
midlty li"1I: part 01 our 90-0dd mil­
lion miles from the .un, and 1110. I ...... 
petalure dte<1 01 this rebti,'ely small 
chanee in lhe lotal di.l:IlICt from our 
,",""I SOUrce of beat is COI'TttpOfId­
;"gly minute, in fact only aboul one 
fiflieth of a degree, far Ic:ss lhan one 
mea"Ur<:l 011 any ordin;lry thermom­
eter, and much too small 10 be noticed 
in (OO1I«liOll with the weather. 

Perh>.ps, "OW, Our moon champion 
will' offer another and very pretty bit 
of evide"~ i" fa"or of the idea that 
lhe moon greatly affects the wealher. 
Why, he "'Y', ",any a time I Mve 
!Cen the moon just eali"g up the 
clouds. The sky was """rly covered 
wilh clouds at , undown, and then in 
Ie" lI ... n an hour the nIOOfI was , hin_ 
ing brighl and there scarcely "'"lIS a 
cloud 10 be ,een. The moon had de­
>'OtJred lhem all , and surely we must 
agree lhaltl\e wUlher is different un_ 
der a dear sky from what it is under 
• cloudy one. Of rourse, ... ·e agree 
10 that, for lhe dilierenc<: is ''''ry real, 
and We agree, 100, 10 the statement 
lhat often a slcy lhal is considerably 
clouded at .o.nd before SU1l$C\ is sa", 
during Ihe light of lhe moon, to clear 
off <l1pidly as the lwilighl dt!epem . 
BUI ,,·c do no{ admil thaI the moon 
had anything 10 do "itil causing the 
clouds to dioappear. It just enabled 
w better 10 ..,., tbr:m getting smaller 

T~. moon .. I ... to th ... t ronom ••• 
Pbot01"ph m.de b, . he , .... t bun~.cd 
tnch f.ft .. tlnl '.Icoco".. of .he Mt. 
Wlloon Ohec.votorr-the "fl." in .he 

.~. 

Tbc wea' bn maa ~_ .... a 'e~ 
...."... b ... Dot '0 oboeno. u.. _. 
TItia ._ J.""" Jot . &ad1. of .h. 
U. 8. We .. her a .... n .. u W.ohlnl'on. 
o ....... vln& . paal ba'_ wit h •• beodo-
lit.. Twi-<e a do.y. a . Wuhlnl ..... , ond 
• n .. mber of other pt ..... . "" ....... .u 
ball-.. Of ... n l liP ud ... W>cd till 
the, d iMpp." r... ... 0I1h1, '0 dete.· 
mi ..... 1Ii<h .'7 t ho olr hi", ....... h.ad 

10 m<>Yinl 

and lewer and farther between. This 
i, how it all comes ,bout: When Ihe 
. un goes down, clouds c:ool f ... ler lhan 
lhe dry air. They 10K hcu and also 
chill the air they a..., in. This ehill<'\! 
air contracts, as cooled thinif!' do, 
becomes correspondingly denser, and 
sink,' to lowtr level" puUing the cloud 
partie! .. along ";Ih it. M il links it 
gets warmer and warImr, alld 110plI 
sinking and wanning ol\ly when it 
COO"IQ 10 lhe san .. t<:mpen.turt as the 
air I~t then surrounds il. Now, as 
lhe . inking air gets warmer, of coune 
the cloud droplet. in it enporale aoo 
the cloud disappears. The whole 
process il very simple and eridmlly 
happens just ;II weU when lhe tnOOI1 

is below the horizon as when it i. 
above. The differmte if .... ilh our­
""Iv=.. We don', set iIO elurly lhe 
nni$hing of cloudJ on a cb.rk night 
as on I brigIu; onto In faa, we 
5C:l=ly set il al all except "'hen 
lhere is a moon to nuke the clouds 
di"ir>Ctly vilible. And iIO it happens 
t~1 we miltakenly .ttribule lhe dis­
appearan« of the clouds 10 «Nne ac­
lion peculiar to the moon, .... hen ;II 

just vrplained, the moon ha, lIothi"I: 
10 do with il. 

The mOOll then d","" not make big 
lides in the air; it ~ nO! in any 
way appreciably aff«1 Ihe t"'''per3' 
\tire of the 31lT101lphcrc; and although 
il 0ttTIIII 10 dis,ipate cloud_Io e.1I 
the", up, as we say_it doea nothi"G' 
of Ill( ki"d. We are sure, therefore, 
after aU Ihil, tMt lhe moon dors nol 
noticeh'lly ront.ol Ihe wUlher. Bul 
Our moon friend i. not iIO sure 01 il. 1C_,._ .. _JtI 
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Superheterodyne Minus Repeat 
Points on Oscillator 

One S pot Super and P ower 
Compact But E",er JlJade 

By F. A. HILL 

F:RT UNE has at la.1 smilt<! 
on radio fans interestt<! in se­
curing 3 .uper withoul the re­

peal po;silion, $0 generaUy conside.-M 
objectionable. Our own jubilation 
ove, running across such a desirable 
set has ris .. , to sud! a point it will he 
rather difficull to restrain ou. enthu­
ium as this i. wnuen. 

Two lacters ha"e oontnbute<! 10 

bring aboul a stale of recei""r per­
fection that is so high we frankly have 
not previously lound such a condi­
tion possible. In the super end credil 
is due 10 the Madison-Moore inter­
ests in Denver who have produced an 
intermtdiate stage transformc:, 
peaked al a ImjuN"'y value that pro­
hibit. the appearance on the oscilbtor 
dial 01 the: Tq>eat poim, Or beat, so 
C<.IIlIItlOn 10 Ihe ordinary superhetero­
dyne:. In the audio end we have 10 

thank 11torda!"$Oll for lhe d~gn and 
manulacture 01 a ZIO power oompacI 
whereby even Ihe novice may IIOW 

have reception such as he has never 
enoow'tered hereto fore. The <:Ireful 
combination of these two features in 
the RADIO AGE modd of lhe One Spot 
super has resulled in a rece;yu and 
power amplifier lhat surpasses any-

IA,_'.'< £J.,'~F} 

thing with which we hove ""pen­
""'''led. 

Having opened up a fiold for the 
usc: of intermediates puke:! al such a 
high frequency that the second beat 
does not appear in the ..,t'. oper.tlion, 
it is not VeT)' difficult to set" a Iarg.. 
portion of the transformer industry 
s\\';nging into line bolo,.., many more 
moon. have waxed and ""'ned. An­
ticipating Ihe keen interest of the 
thow;.lnds of super lans who have 
followed Our Il><Xkls 3nd an.w~ring 
the q"".lions of hundreds who have 
compIainoxl of the two beats On an 
oscill~tor, we have prepared It.. .u­
~rhetcrodyn~ 10 I>r. d_rihed in Ihese 
columns. We hope it will I>r. the 
mt::lns of satisfying our readers' ex­
preued ,,~shes for a d;stan~ getter 
,,~thout repeats and with a qUallt)" of 
output equal to il not !>tner than auy­
thing that has been placed on the 
market. Nalur.tlly Ihi. d.sign will he 
the forerunner of many similar mod­
els involving the u.., 01 other quality 
parts whereby the same results may 
be 3chleved. Having produced lhis 
particular model we are content to 
rest until another set of part. is pro­
duced which <:an he made into such 

an excellent combination. So much 
lor Ihe enthusiasm. Now I"t US get 
down to the history 01 the compon .. !! 
parts which have played a most im­
pol1:l.nt part in the excellent results 
secured. 

Sltortly alter having mad. up the 
0"" Spot model and found that it was 
an ideal set for Our reaMrs, we in­
terrogated lhe ma1.:ers of th. tran.­
formers as 10 the SlepS le<>ding up to 
their production 01 an intermediate 
wilh such a high Irequency. From 
Ma"ison·~I~ we leornffi their cue 
had been gi"en by the enormous num­
ber of super fans who were quite ... 1_ 

isfiffi with th"ir old type intermediates 
but who wondered if it would be pos_ 
sible 10 make an intermMiate thaI 
would diminat. the high beat that so 
olten interf".-M with the r«eption 
of de.irable stations. The De"ver 
manufacturers decided the time ·was 
ripe for such a deponu,"" in trans­
lormer desigll and ..,1 about to build 
one. Th.,,· dedded "pOll a frequency 
(If 480 kilocycles (6Z4.6 mete!"$) 
Trnllslormers wcre then worked up 
for the intermediates 10 as to obtain 
maximum amplification \\';!hout oscil ­
lation. This, however, " ... the <as-

, 
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iest job o f all. When these trans­
formtD wtrt ,ncorporated in a $t;t 

then Wall ~bsolutely no pick up of 
strength on distant signals "en when 
using the 200-A detector tube. It 
was then n«aUry to do consi<krabk 
experimmtal work in order 10 gi,~ 
the $t;t sensitivity, and the nrw head 
..nd hookup as uiled ;n Ih;s I'e<'eiVeT 

(ttt ",hemalic) ;1 the outcome 01 
thil V<JI"rimmtal work. 1 n Ihe re­
a.i"er 10 be deKribed only 45 valli 
are u.,d on the intermediale ItaeeJ: 
and with grid rdu~ \0 the negative 
A, instead of a I»as on these grids 
since it was felt thaI IOmt lendency 
towards re<.tifical'on michl be present 
with ~uch a bin Also no potentio­
meter i, ustd. II OrM: ~e uled 
gruler amp/ifi<:ation mighl be seeured 
but w,th the following objectionable 
results, A ~fi~ of ",1«I"·'ly and 
tone quality (the fOTtl\Cr hal bco!n 
noted by all luper enthur.luu) due 
\0 Ihe fa<:! the potentiometer would 
handle the grid return, of numbc:r 
I~, four and five tubes, or il would 
be connected to the ,rid return posts 
of lrans formen number two, thr~ 
and four. Any vari~tion of thi, po­
lentiometer would 'ligh lly dWl(l: the 
tuning of these unils, whereat the 
number five unit which ;1 not 50 
truted, would 51i1\ have its nonnal 
outpul and detector ,rid return. Thus 
thoe number Ii,~ unit would continue 
\0 func:tiOtl at a pre-detcrmined Ire· 
quency .. ilh the uuiu preceding 
tuned to whatC"'u frcqutncy mighl 
oexuT as the operator t"';r!ed lhe po-

tenliomeler. Another reason lor the 
elimination of the polentiometer was 
the desire to tonser.te on the plate 
c:utUr\t required to open.te the let. 
(Our labonlory model ran a total of 
IZ}S minWnpe.u on the 45 volt lap 
which lupPli.,. the intermediates) 
What lurther developmenl work .. ill 
be done on intermt:<lialC$ ~ io 
the neighborhood 01 480 kilocydes 
.. e an not in posilion 10 kno .. , bul 
_ f~1 a ''Ole o f lhanks should be ex­
ttnded tht Madison-Moo,", interests 
for thtir lrail blazi", ,",ork in lhis 

="". Another "O!c 01 thanb .bould be 
ext...,ded by lhe "quality hound" to 
the 'Thnrdanon company for the pro­
duclion 01 the ZIO compact (they also 
have a 171 complltt described in Ihe 
March iSlUe of RADIO AGE) but chid . 
intt"'st <:nllen oow in the ZIO com­
binalion {or plugging in the power 
compact on "ny recci\'er instead of 
hav'ng to build the rco:civer lor the 
power compact. This dq>anure 
should permit e"ery fan to ha,~ a 
s ta ndard power It! onto which he may 
hitch any type o f receiver he desires 
without any more exenion than the 
taking out of the l:Isl lube in the re· 
cci~r and pluggiog inlo Ihe vacant 
lOCket an adapter which tarries the 
&rid input into the ZIO lube. T his 
schoemc is shown pictorially io lhe 
diarram on page Z8. 

Having i>cstowed proper credit 
where it il dut. "'e ,,'in ""' .. take up 
lilt diSC'lWioo 01 the Varlom diagrams 
i .. this articloe and Iry to make than 

Thi • • , u .. ,omont or Iho po .... ,..:k I. mo.. d .. Ir. " I. Ia< ,h_ who wi,,, 0" . 
_or .",,,tift .. 10 ftl oil •• « tv .... ,o\.ll ,.... <10 i, to t."",v. th. I ... , ,,bool ... , 
, ... i_ .nd pt~, tn 110. o.d. p'" lot Ih. pow .. """"poot. Tho picI ..... II.J<IU' I. 

,''''''' b., . 1 ... lud of.". och ..... <k 10< ........ 01",,,)1";1, 
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drar for our readrr$. The old timers 
"';11 na\iu: the value 01 the Slunt ~I 
line Cl:ux:t, but IOtnC of our ~r 
readers may oem a little help-

Upon n: luri", to blueprint Figure 
I the ruder will find the f n;lnl p;uoel 
b)"otlt and that of the subp3nel. All 
unnc«ssary ,~d&ets and dewdadt 
ha ... , hem eliml ... t~ io Ihe inlrTCllt 
01 economy 01 pam and simplid ty 
01 operation. On the i n;lnl panel 
there are only two major cont n;lls; 
the loop dial on the lel t and the oscil­
l"tor dial ou Ihe righL The uN",r 
knob controls the rheostat roverning 
the filaments o f the ;ntermediate 
.tages, while the lower one <ktermines 
the bri lliancy of the lirst detector fi la· 
ment and thus afford. lhat cnli(lll 
bo.lanee betWffO ~n.lion and os-
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dilation, whidt oolance is so essential 
for bringing in ti> the best v<>lume 
those distant stations that every ex­
perimenter continually seeks. Witlt 
this set the quality on dist:mt stations 
was found nothing _rum of «:mark­
able. 

Unit number one, "",,own in the cen­
teT of the .ubp:l.nel, i. the oscillator, 
having only grid and plate windings. 
There is no pickup coil used, since the 
plate feed for the first d<:tcetor ( Unit 
two) and that of the osdllator arc 
senese<! and run to the 45 volt tap. 
Mixing is accomplished in tlti. fashion 
without the nece$5ity of a pickup coil. 
Unit<! two, thre.:, four and five are 
the 480 kilocyde intenncdiates with 
the se<:<md ddector leeding into a 
2CO-A tube instead 01 Ihe conven­
tional ZQI-A. Two audio transform­
ers and an output transfonner are 
placed at the righ t of the fifth unit. 
Sill« the in termedia tes and the oscil­
lator are completely shielded thei r 
position in tlte layout does not maner. 
Ours was arranged in the manllCr 
shown lor the purpose of getting 
everything on a seven by twenty_six 
inch snbpanel, witlt the snbpand set 
back lu rther bom Ihe fronl panel 
than usual so a. to deal" the two tun­
ing eondetlS<'rs. The braided wire ex_ 
tending from one conde"",,r to an-­
othe,. i. the twi.ted pair carrying the 
6 volts 01 fi lamenl cur«:nt for the il_ 
lumination of tlte two Nalional type 
C vernier dials. Body capacity in 
both dials i. absenl regardless of how 

mu<:h the set may be forced-the 
Remler tw;n rotor condensers se!"V­
;og 10 bring about that objecli,"". 

Judging from the appearance of 
the subpanel in blueprint Figure 2 
Ihere i. very little to be S«1l, which 
is more or less troe. All sockets have 
been mounted in the su!>panel using 
the Benjamin unassembled Iype (the 
same as their UX excepl lor su!>panel 
mounting) . AfewAmperiles,aSan­
gamo byp ..... conden>er, Carler cord 
lip jacks and Ihe Jones base mounl­
ing plug are about 311 that have to be 
placed under the Nnel. The wiring 
is simplicity i""lI, only a lew lenglhs 
of 'paghdli being required 10 (OVer 
croSSOver wiring. 

Schematically in blueprint Figure 
3 may be seen Ihe method of con­
nceting up the ThQrdarson 210 com­
pact, the Tobe tkutschmann condens­
er block for ""me, Ward Leonard 
vilro/ltm (fixed resistances) vol!age 
regulator tube, 216B hall wave r ... ti_ 
fier tube, and the fixed !distance for 
giving Ihe grid bias 10 the 210 power 
an'plilyiog tube. On account of the 
compact""'"' of all tltesc items it is 
possible to build Ihe entire power out­
fil inlo a small.pace of about 6 by 12 
inches. The use of lhe UX 874 volt­
l2ge regulator tube makes (enain tltat 
no voltage flucruations will occur in 
the 45 or 90 volt lincs. On 3crOUm of 
usi", the superheterodyne whet"e a 
heavier pull i. made On the 45 voll 
line than in eonventionall"C<"ei,·u· ... the 
=istanoe between the 45 volt and 90 

" ups in Schematic Figure J is made 
2,OCJ:J ohms instead 01 10,0X> ohm. as 
i. cltstomary in otb", IJ'J>C:S . This in­
Sures an ample voltage ""d current 
on the 45 and 90 v<>lt tubes. On the 
210 power lube a 400 volt potential is 
applied with an automatic bias on the 
grid, tltis value being determined by 
Ihe amount 01 current d .... wn in the 
plate 01 the 210 tube. All 01 the ap_ 
paratus shown within the dashed lines 
in the drawi", i. contained inside of 
the Thord3rson 210 compact. Tn this 
diagram all conn ... tions are arra~ 
SO the builder may make the unit up 
for use with the One Spot sel. How_ 
ever by consulting the piclorial dia­
g .... m on page 28 the builder may see 
how this compa<:t may be conslructed 
so it will scrve as a pow'" .upply lor 
any type of rcceivcr that it may be. 
desired 10 use, since the compact lur_ 
nishes the ""wer tube voltage as well 
as the B voltages for the balan~e of 
the recei,·er. 

Mosl attention should be dire<:ted 
by the reader 10 the blueprint Figure 
4 which i. the schemalic of the re­
ceiver. It will br. seen at lirst glance 
lhat only two terminals 01 tI,e loop 
ate shown. As such the loop would 
not be regenerative. However on ac­
count of tho: 50ries arrangement of 
the plate coil of the first intermediate 
and the plate coil of Ihe oscillator, to­
gether with the facl a rheo.tal is pro­
,·ided for altering the fil:m'''''t current 
of the ~rs! delector. it is possible 
10 caust regene .... tion and oscillation 

Neot . " anll.meDl of potU .nd <le'D cut w,elac p.edcmlo . .. ", ,bi •• ubJ>Ood . ... "'bly of th~ o..e Spet ,''"',,. Ii<.~ tho 
output t..".fo, ,,,e. I. t"".t ed In tho .. t lloolf . a d .. I< I. ",ode of the _Of <oml>"<' .bown ",bemati<.UI' to the btu.· 

p . lnt, F !&uro 3 
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in the first d~~or. Under the fonner 
condition llgnab will C'Om~ through 
fine and no repeat points wlll be lound 
on the oscillator. However II the first 
tube i. thrown into wcillalion then 
repeat points willappea.1", bu t the out· 
put witI be so hashed lhal no one but 
an escaped inmale 01 the nul bClory 
wl)Uld listen to il for a moment. Th ... 
this r«eiYer p<:nalizes the chap who 
has an erronwus idea that O$Ciliation 
is ~essary for ~ption. LeI the 
oscillator do the oscillating inslead 01 
supplying added conlusion by throw. 
ing the fi rst tube into oscillation. The 
resistance RJ is a quanu amp<:"" 
Amperite and is placed tM"" to pre­
vent an abnormal voltage being placed 
on that tube. The resistance R2 is a 
20 ohm rhto$tat. Filament conlrol 
lor the intermediate. is through a 
three-quarter amp<:re Amperite in 
series with a 10 ohm rhe<.>$t:1I so thai 
in thi s (.(Ise too much filament CUr­
renl may not be plaC<!d 011 1M tubes. 
Do nOI g~t an 'del in your head that 
YI)U can dispense with lhese Amper. 
ite. and handle it aU on a rbeostat­
lhese CUlTtnt limiting devices were 
put in those posil ions lor the ,·ery 
purpose of making sure you wonld 
not haye any t rouble in tnning the 
set , so take Our word they are 0<.'«$_ 
sary. TIll: filament control for the 
oscillMor, second d«~or and the fint 
audio is pla<::ed on a three-quarter 
Amp<: ri le since il will nOl be necessary 
to adj ust these voh"l):es. This reo 
sistance is shown as RS. 

As shown in thi s schematic Ihe 
oscillator;1 of the tuned grid-fi l:u""nt 
type and il necessary an ordinary 
grounded rotor condenser m.ay be 
used, the sanll: applying 10 the loop 
tuning tondensu. Our preference 
haPJII:nW 10 be for Ihe .0005 mid 
R=ler lor the loop and the .00035 
mid Remler for the osci llator. The 
plale coil 01 Ihe oscillator is a 51night 
series l«d and no choke coil will be 
"«<ssat")' as is usually i"duded in Ihe 
panne! l.,e,j oscillators. It will be 
abo noticed the plale potential for 
1M plate of the first detector is only 
secured afler it has po.ssed through 
the pla~ coil of the oscillator. It is 
here the mixing action 01 Ihe locally 
cruted IT<>;) nency is accomplished 
against the r...,.,ivcd signal frequency. 
Plcase nolt that grid r~urns of uni1$ 
two, Ihree and four go direct to the 
negati'·e filament. The grid return 
lor unit five goes 10 the lube di....a 
ir.slead 01 going dir«t to the neg:trive 
of the filamo:m. However for un;1 

one, which is the oscillator, the grid 
return is direct to negative. Rmll:m· 
ber these points when building the sel 
and do not de,-;ate from 1M schem­
atic. The balance 01 Ihe set i. nOt 
diffICUlt to arrange and little need be 
said. A Silvcr·MaTllhall RF choke 
coil was placed in seri.,. with the 
plue of Ihe S()COI"Id detector and by­
passed to the filament--thi s was done 
on general principle.. The Iwo 
Tbordarson R<nl audio transfonneTli 
are shown in lhe diagram witb Ihe 
bias 01 the first audio grid belng Db­
lained Ihrough a C battery while tM 
nqative rtlurn 01 Ibe second stage is 
direct to the negalive A and 0 line, 
which when connected to the power 
compooel will give Ihe propor bias 10 
the grid of the 210 power tube rt­
gardlesl of whether the common AD 
negat ive line is grounded or no\' 
Tenninals are provided for Ihe 7~ 
volts AC supplied by the compact; 
olher taps ,.,.., shown for Ihe loud 
.p<:3ker and the loop. Imtead 01 us· 
ing binding posts On lhe loop, loud 
speaker and filament tenninals we 
nsed the Carter cord tip jacks which 
greatly simplified Ou r work. The 
second deleclor uses a grid condensu 
and leak lor ""'tificalion instead of 
Ihe grid biased rectification m~hod 
used in our previous models. Since 
lhe 2O)..A is utilized this fonn of de· 
tection il believed 10 be betler. 

Now lor a description of the 210 
compact whw used as a separn.le unit 
to be appl ied for use with any type 
of reeeh·er regardless of its make. 
Thi. idea appeal. 10 uS a. best of all 
for the real e><perimemer because of 
Ihe facility will, whith he may slap on 
any rKeiver and be assured 01 qual· 
ity OUlpu t as long as he has a Set 01 
decem transfonners in the set under 
t(SI. 01 course no power amplifier 
will be a cure for (lOOr audio t",ns_ 
fonnen in a set , bUI lrom our e><p.er· 
icnce wilh Ihis tombination it will 
<:<:rtainry make quite a difference in a 
large number of 5ets now on the 
market. 

This unil may be built up in a metal 
box if desired, or it may be laid oul 
on a wooden base wilh rubber feet 
placed undernealb to prevent its 
scratching any su rface on wbich it 
may be pla~d. The IiOCkets for Ih( 
216-0 half wave rectifying lUbe and 
the 874 voltage regulator are placed 
at Ihe left ollhe po ... er tompact. n,e 
condenser blO<.k is placed in front of 
the oo"'pnct. while the Edison base 
rccepl3ble for the lJXX) ohm resist· 

au«, the outpul t",nsfanner and the 
.socket lor Ihe 210 lube are localed 
0.1 Ihe right of Ille compact. Tbe 
Canole>< adapter for plugging inlo 
the lUI Slage .socket of any SB is 
~ho"'n al the upper right al tile draw. 
ine- and is attached to the grid of the 
210 tube. It wil! be furnished wilh 
the tompaC1. This adapter is avail­
able on lhe tnMket now. If de$lred 
il may be made by brnking off Ihe 
glass on a UX tube, finding the grid 
p'ong and soldering a wire to it (in· 
side the socket) Ihen attaching Ihe 
other end of Ihe line to the grid of the 
210 lUbe. Thus you can make your 
own adapter. The resislances in thi s 
compaci are lhose chosen for op<:r· 
ation of sup<:rheterodyoes in.lnd of 
tuned RF receiyers. The roXI ohm 
"'Irohm made by WanI·!..eonard wilI 
handle 40 mills, while the 10,000, 
2,000 and l,oco ohm canrid~ resist· 
ante! made by the samo: OOn~rn will 
handle the desired Current raring in 
thaI portion of the circuit. Only 
three binding POStS are required on 
Ihi s assembly because the high plate 
POlentia! lead gDe$ direct lrom the 
condenser block to tile 0 post on the 
outpul transformer. 

Op.erating 'mtmetions on Ihi. sel 
are .imple. You ... ill expecl and you 
will g~ len kilocycle sep.:trn.tion reo 
gardless of whether the locals are on 
Or not. You will find no repeat points 
uniess you are unwise eDough to let 
the linl detector oscillate. n,e Ie£! 
hand condenser will govern the loop 
r""dings, while Ihe righ t hand one will 
be for the oscillator settings. With 
glvw tubes and given voltages as sup­
plied by the power unit, Ihe set may 
be logged and regardless of where it 
is carried the oscillator logging. will 
run the same. Different types of 
loops will give different r""ding on 
the left hand dial. Th( fila.tncnt 
sellin;: of the first delrelOr will be Ihe 
critkal Ont. The filament setti", 01 
the intermediates is nOl so very crili­
cal though both 01 these tonlrois mny 
be lurned too far and either the de. 
lectOr or Ihe intermediales thrown 
inlO oscillation. This tondi tioo will 
at on~ be manilest to the operator 
due to lhe squeals Ihal will result. 

This set was opera ted with com· 
plet A and 0 elimination, an Abo" 
r,lIer being pta.,ed on the OUlput of a 
3 ampere rectifier. This furni sbed 
i, our filament CurTCltt. The power 
compact iumi.he! A, 0 a",.1 C volt­
'lgCs for Ihe power tube. This gave 

(C.~,;'.~ .~ "'!I~ 3d) 
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THE 

Magic 
OF IT! 

RECEPTION AT ONE.SPOTONLY ON THE DIAL 
WITH THE 

MADISON. MOORE 
ONE-SPOT 

TRANSFORMER 
M awelous Selecl/tllly • Accuracy · Dislance • Qualily! 

ACTUAL EXPERIENCES, M~xico City logged 180 Slalions, 6 of which were 
Canadian; Ko~, Japan, from w. Angele.; Buenos Aires. S. A., from Brecken­
ridge, Texa.; Pacific Coas' from Boston; AtI.ntic Coast from ws Angde. , !k,"k 
and Portland. T 'uu', distan« ! 

ChicT received 2 loc:al& and 5 ou,-of"own stations in 5 degrees. Thai's 
""ke,t";,,. 

MADISON·MooRE PRODUcrs ARE MILES AHEAD. 
EVERY INSTRUMENT IS PRECISION MADE, TESTED 
W ITH SCIENTIFIC LABORATORY APPARATUS. 
THOROUGHLY GUARANTEED. THEY ' RE RIGHT! 

.amdTHE 
MADISON-MOORE 

WAVE TRAP, 

A new conception in wave trap des",,; for 
loop and .nlenna sel. . Traps the offending 
station but NOT the .djacenl frequencies! 

S.msibly priced 

[ 
11 your deal" cannOI suppI, 1 
'OU, "''C Can . -- 'Vrik til. 

MADlSON.MooRI! RADIO CORPORATION 
lS14 J Fodor. 1 Doul."" ... 

[)ea.or, CoI" ... da • U. S. A. 



30 RADIO AGE/ol April, 1927 

OUR a!trllti un has r,""""Uy l>et!n 
<:ailed 10 a condition against 
which mallY rndiu faM might 

desi re to prolect themsd,'es in the 
O(lerntion of a charger. J. G. Lind­
"'y, 2451 Gellcva Tcrr:>cc, Chicago.­
Ill.. nearly bumed up his radio set 
through the u~ ul an oM t}l'" bulb 
charger in whicl1 the winding was 
thill of an aUlo-t"msformer instead 
uf the lrue IrnnsfOll1>er consisting of 
a primary and a secondary, indUCIi,·e­
Iy ooupltd , The acddent occurred 
when Mr. Lindsay turned on lhe 
charger (after so""",ne else in the 
family had reversed the cord plug) 
50 the high .ide of 1M 110 ,·olt ei r­
cuil W3.l! grounded through the charg­
er ;t:le IL Vcry few uld slyle charg­
ers rcrnain, however, but if you hap­
pen to ha'·e one it would M a good 
idea III either pr(n'ide Y!>Ilneif with a 
polarily plug so the 110 ,·olt plug 
could not be put in wrong; 0 ' else 
turn in the old slyle char~r and g.t 
a new one. At the t;n~ tilt. old Iype 
was made lhey w N'" used only for 
charging battme$ in service ' Iatiom; . 
The sudden r""h o f T:ldio interest 
swamped Ihe manufacturers 50 it 
look nearly t ,,"O ~rs be lore the 
ilroper typ. of isolaled windings were 
placed in rectifiers, th"" effecli,·dy 
barring the f'O"Sibilily o f accidents 
through placing Ihe hil,(h potential 
sid.: of a line to ground through the 
charger. _ ______ _ 

OWEN BA ILEY. 521 Rcynol<h 
Ave., Columbu~, Ohio, amllKS 

him",1f by rompiling a list 01 di.unt 
reception which ca rries in ad'~li"" to 
the stalion call, Ihe wallate of the 
Irnn.miner. His list i~ a furn,idablc 
one, reception luving beo<:n atC<In,.. 
p1i~hed on a Ih"'e tube set wi thin the 
~pac. of three w~ks. 

R ADIO $ignals on 32.79 mel.r!, 
inaudible 200 miks from lhe 

lran~m'It .... , .... ..,re heard and copied 

w;lh 100 p'" cenl accuracy by a lis­
tener in Australia, 11;100 miles Ito'" 
the trammitt ..... 

This lact ;s bruught out in Ihe re­
port 01 engineers of the General Elec­
tric Company, loliuwing a seri .... 01 
propagation tests on modulattd or 
vuice signals and lelegraph signals, 
Otl 32.79, 65.16, 109 and 140 meteD. 

\...d)' or ,h. Hou,"", .. An· whom you 
CO' ,h", \un;n, ,ho, " .... 0 ),ou ~.~ 'un" ,h. <odio t_ It· •. ""un<le~ tik. it nt<"d«l 
'Wlln, fo< . '''''' ti_." 

It was the purpose of the engiutel'll 
of Ihe General Electric Company, un~ 
der the direcl''''' of M. L. Pres<:otl, 
to mndoct a s.:rics of tests and chart 
the signal "rengU, and intelligibility 
at different distances. In making lhe 
tests four observers we'" stati oned 
at intervals of SO mil .... lrom the 
ITllIIsmittcrs and each man made 
simulunroUI olls<!rvations 01 all 1 .... 1 
Irnn5n)issions. Th" schedule for each 
o f lour wavelengths lasted twu 
weeks. During t]w, Ii ... t week the 
stat1uu, were on the air from mid­
night until noon of the 53'ne day and 
during the next week t]w, observatiuns 
were made from 12 noon until mid­
night. Cumparntive reception records 
w .... e made 00 voice modulated and 
telegraph signals. Po"..,r oUlputs 01 
ISO, SOO and 2000 watls Were used 
success ively Iu obtain a direct com· 
rarison betw"en the reliability of the 
re<:civcd .ignal and the power o f the 
transmitter. 

Conclusions rQ(h«i by Mr. Pr .... -
mil a re : 

Channels ron'pris,ng wavt.lcngth. 
shorter than those of Ihe 66.3 IU 75 
meter chan""l will not give cc(momi­
cal service at points within 100 miles 
of the transmitter. 

The 66.3 to 75 meter channel, the 
85.7 to 105 meter channel, and the 
133 to 150 m.t .... channel are capabl. 
of rendering economical ",n,ce at 
points within 100 1I1il l:$ o f th~ t",ns­
miller. 

For daylight communication at dis­
tlin""s t10t g",at~r thall 90 milu from 
the I"'nsmitter, the 133 to ISO meter 
chal1lld will give better service than 
the 85.7 to 105 meter channel. Sim­
ilarly the 85.7 meter channel win give 
bell •• ser\~ce than !lut which can be 
obta ined und.:r the ~atne conditions 
using the 66.3 to 75 meter ch:uulel. 

The above conditions are rev .... sed 
when distances belw~ 90 and 2(X) 
miles are considered. En Ihis case 
the 66.3 to 75 metcr channel will give 
b(lIer ser,·ice du ring daylight than 
the 85.7 10 105 ur 133 10 ISO meter 
channel. 

D R. MILES R. BRUEMMER, 
2629 Grand Ave., Milwaukee, 

Wis .• rcpor!s """"Uen! resul l5 with 
the Ideal Model 01 the \Vorld'~ Rec· 
ord snper illu.trntcd in the blueprint 
section of the Marcl1 issue of Ihis 
magazine. He says the tone 01 that 
set is unsurpassed and ils disu""" 
(onsistently remarkabl.. He believes 
iu it 50 .nllCh he ha$ helped Ihree of 
hi s lriends to mnke similar sets. 

s. O. S. 
Had)o -'te woutd ~ppftdaU 

h •• rnt .h. oddrr .. <>fW. Lemkln 
wh<>d rew ,he ea"""n .. !ttoh . p_ 
"",,rod On pate 3~ <>f . he Febru· 
ary 1917I.ou. <>1 'ht. m'en ln e. 

Shou ld ~Ir. L. mkln "'" thl, 
nO •• We Would be t tad ", b • •• 
hIm fu rnlob u' whh hl • • dd.re ... 

-Editor 
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Portable Direction F inder Has ,"""ir,i", "i,. !' i. 
Many Government Uses 

(Co_lin.eI t ...... ".,1/' T) 

The ~ of !II:\'en he«:rodync coils 
;J .tqlli.ed to embrace the .... ,.e­
length ",ng.: i rom 39 to 3,300 meters.. 
Thi., as p'e\'iollsly stated, n~ •• itates 
.evtn c:anu, each of different shape: 
theM; with thd. ~i~e heleroorrle 
gcneralon coi's and eorr~ponding 
dirtttion-lindcr coil antenna rovtr th" 
wid!: band of ,,",ne Ic:ngtlu. These 
smerator "";1 •. like the d~~ion­
finder coils .• ~ of the P'ug·,n type: 
ha~ing six terminal plugs , 1000r of 
which colUtitnte the tmnill,' , of the 
plate and grid coils. the 0Ihr.. 1.-00'" the lerminal. of the collp"ng 
cuil. ,,"hich il in sc:ries ,,"hh the dir~­
lion-finder _1. The !UrM of wife 
on Ihii COtlpting mil vary for each 
of the coib. The ~ner.l1or «Iils aTt 
wOIlnd On IUUes 2~ inches Out sid" 
di>.rnetcr and. 2}":! inc]," long. T hey 
OK prQ{med .nIh a byerol nrnilhed 
c;o.mbric and by 1,,"0 bakelile disk<, 
one OVer each end of II\( coil. A 
'lOCket i. provided 10 rt«i~e !h_ 
coil,., to which lhe wires of lhe To:­

(eving $d tern,;nate. In each 01 
Ihe heterodyne generalor roili the 
pbte ,,;nding i. On the lower hall 
of lhe coil lorm ,,;\h the OIluid!: end 
of lhe coil «It1T100cled 10 the: plate. The 
~rid Wil1diH.li: is on lite u!'per half of 
the. coil lonn with the OIlIer "nd """. 
nected to Ihe grid_ The grid and 
plale mils are ,,"ound with II\( ~mc 
• ite wiT<! and have Ihe &3''''' 'JIaCl ttg. 

The t"UCi"ing oct used with Ihi5 
di~>on-finder is a super hderodync, 
employing a .tand:trd Signal Cor1>. 

con"st. :"~::;~:~CE;~;:~:; ! Sl~, Ihru 
wave length 

amplificalion, :::,";;;;;:;.:";;;,, I 
IwO stages 01 a' 

fication. The: a",plilier:~.;~::;;i; 
a ... ooden box which 1. 
1M rea.-klt romer of the 
aluminum box. ! 

Exucnle Iharpn~5 ,n tun,ng for I 
nllo\Omm signal "hen Ioa"ng. lhe 
wurce and dtrecllon of a lr.lnsmuUng 
sutLOn i. obtained by n"" of an I 
anxlliary amcnna "'T(sts tll3de '" 
an open ficld." r~5 Ihe Uureau or 
SW>dards, "011<: rrule froot a soo-
wall Imnsmining ; .how 
omall antcnn.) 1M 
ahle plates of 
..... .sc pouible 
00 ,,. mii"i·, "om. .",ii'" 
grOllnded il "'B~ 
good minimum. 

Thi, dir«tion-findcr in 'ts cum­
p1clcneJS il not of a compie>t design. 
rall""r it i. 01 the .imple rotating coil 

which is common wilh mosl 
n", b:lkclitt 

,""0 _"'., .... _.,," ...... , •. _ 
able. 
date • 

"'tnlS '~::~~3i~~;:::;~r::~; 1IIIiili Ilurean of 5 
mcaruI 01 locuing lhe IIOW"CC 

radio signal whether it eomel1 

a ship in distress, from a .... dio 

l:::::::~::=~~~~::~JI =:; .. ~f._;: an airplane in Hight, or sourtt.. .. 
R...,10 ",. 1'''," II'ri';~1/ 10 "clvcrlucn. 
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SOMETHING 
NEW 

IN RADIO 

Toronto W ater Faucets 
Act As Radio Receiver 

B!I JAMES ;.tQNTAGNES 

A PHENOMENON in radio~­
eeption has boen recently nO­
ti«d in a tlQrist shOjI under­

neath 0"" 01 the large Toronto broad· 
casting stations. It appears for some 
unknown re'lSOn everything that is 
broadcast or finds its way into the 
microplione while the radio tr:ommil­
ter is On can bo heard quile clearly 
through the fauuu in the florist shop 
with tht. ",etal .ink atting as a loud 
speaker. 

Although a numbor of telephone 
and radio engineers have invesligated 
Iht. possible connect,ons between the 
broadcasting station and thl: hot and 
cold water taps in lho: .hop, nothing 
has been found which woold aC«lunt 
for this peculiar effect. It is thoughl 

some 10 be "'~" •. ;~"". 

telephone 
sol .. e the mystery. 

every pipe near by and 

This, Mr. Ellis explained, Was a 
small wooden rod. son.. eighteen 
inch.s long and similar in appearan« 
to an ordinary broomstick. One end 
had been sawed off diagonally and a 
small wooden disc, the si~e of one's 
ear, nailed onlO il. The OIh.r ",d 
was grOO'>'<!d to fit on a pipe. Wht:n 
the 6ddlcstick was placed against a 
pipe and held to the ea;, music and 
speech w.~ audible. 

"It is either magnetism Of mechan­
iell vibration." said Mr. Ellis. "Just 
what it is we have not yet detenn· 
ined." 

E. j. Bowe .. , operalor of the 
broadcasting station, holds somewhat 
similar ,"ews. Sin« h. expla,ned 
that tM station i. in no way connected 
with the pipes, ,t boing thoroughly 
grounded where necessary and tlte 
leads from the motor geuerator to 
the tube. contain moTe than the re­
quired number of radio frC<J.Uency 
chokes and by-pass conden"" .. , it 
would seem thai n .. chanical vibration 
is accountable lor Ihis "lap music," 

The ca"" has ar~ (oru!iderable 
'ntere.t among Torollto radio fans. 
Reports from England tell 01 a sim· 
ilar case in which a metal lanlp pol~ 
nea r Station ZLO in London act. in 
a hke "",nner and daily bring5 crowds 
about il . 

I
",,;,·;;; '",,"rts of the bui1<.1ing, but 

back-panel contr ols was Ih. volume as great as 
taps. Ne<lr-by pipe. would 

set the 1927 style. to a slight utent wltcn a lid-1l ___________ ':::"'.JII ~:";;;;;k~was used," said Mr. Ellis. 

Mo"Ii." RGdi. Age !I'M .. IYril(~~ I. A,b"Ii ..... 
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Putting It Over-On the 
Mike 

(c ... t;'",J ,.-. ,..g. IJ 

No WORDS ever written tOl1ld 
hope to con"ey Ike ",ony of 

~ fi",1 few moments. A horrible 
fmng lhat you are lhouti", over­
comes you. You ha~ the terrible 
cons<:iousness that lhit voice. tms 
body, 1'- handI. theIe lipl, do not 
belong to you. And Ibm Ibal sin­
gular, ghastly KnSation of fighti..­
ag:aill$l an analbttic. 

JIW as you are positive that you 
cannol endure anotker moment of it 
~ that, come what will. you an 
NOT go OIl. a ch:r.nre take. plact.. 
A blissful. OOOIbi",. keanttling 
change. You dill('.(lv<:r, to your 
~t. lhal lhe lIudio it righl. 
ing itsrlf. ThaI the announcer'. f= 
i. beginning to ,"",ume normal pro­
portions. That the"" il being in· 
j(d.o:d into tke room. a wmfoning 
quality of familiarity. 

Why the"" is your voice I Coin, 
ahead smoolhly, tasily glibly. Not 
bad at alL In fact, it's rather ,ood. 
You had I>('V"" lik..! women's vok" 
over tke air. bul yours. . a depth. 
a r~ ..• nOl al all bad. 

YOII are caining tonfidence eve')' 
minute. You're alnlOllt ~king it. 
You think .•. 

Tke"" I What'l lhal down in lhe 
middle of the page~ That word. 
Whal IS il ~ You'v<: tem it a mil. 
~on limes. you'v<: spokw it as many. 
but !htre·s something about il now 
that eludes you. lIow do you pro­
nou..:c il? How in MaVW', .......c. 
00 YOU PRONOUNCE IT? 

A kind of sickncu tal<ct poues· 
sian of you. A naUJU. in the pit 
of your st~h. Hot water io your 
thro:r.t. You eiv<: the anno~r a 
pale. Oed.ing smile •• smile at once 
pleading and d~ring. Two n1O"" 
sentences. One 1I>Orc. The word I 

A wave of luch ~rror assails 

lhal you a"" almost suffocaled" , ,~;i l ~ 
why had you ever done Ihis tl 
Why had you not gone 
afternoon and cltano:d up ';~;;;;" 
and bako:d a we-blessed d 
Why had you ever wanled 
lhing but an unknown? Ii' "N ,~"" 
only be lOme pia« , ... , 

Wilh I SUon you n::alizc that in 
a .. odICr few minllles. un\e$s some· 
thing happen" you a"" going 10 blub­
ber into the micropbone. Now lhat 
~ould be lillt. wouldn'l iI, wilh 
everybody listening in? 

Some iatttli pride that has in it 
no qualily of cou~, C(If1l8 to your 
rttcue. You clutch at your reeling 
SCIl$CS and somehow. some way, you 
stumble on. 

7hi, paragn.ph linisho:d. Another. 
And another. And thttl-

Oh. whal can that be down lb..., 
at the bottom of lhe page? Surely 
not the lillie mark you had uncon· 
..,iously sct the,.., to desi!Oflatt the 
end of your (.;Ilk. Surely hea,."n 
could not be 10 benign as III>t. Sure­
ly ... 

8uI it il the mark! One mo'" 
paragn.ph. four mort sentences, si:( 
more words-finish 1 
~ you grope your way out of 

)'our chair you hear the announcer 
naming Ihe Iltxt number. Carefully 
you make your way oc""'" tbe studio, 
through Ib. door and into the antc 
room beyond. You a"" trembling, 
quin-ring in every mlllCle. 
Sa~ for )'Ou. the room is d~ 

x ned. 0 beautiful ",Iiludc! 0 
lovdy silcntt ! How long had you 
t.alked 1 Surely it m"'lt ha,." bftn 
In hour at least. Your wrist watch 
")'I only thincm minules. but that's 
wrong of COUnt. 

And thm the studio dir«tor 
bustl" ;n. Pe~l>5 ke senlOC$ some­
lhing of "'hat your txptritntt ba", 
meant 10 you for he approocbcs you 
and beams, "Fine t Absolutely per_ 
ftctl NOt a t....:. of nervousness!" 

Not I t~ 01 nenrotl5fle551 
Suddenly you begin to laugh. Vio­

lently. hysterically. bitterly, you be­
gin to laugh. Not a trace of ncr\'­
OUI""'" I Why you are a nervous 

TH IS OVeNue vari. 
able . esisro. is used 

ultandard equ ipment 
for accurate plale volt. 
age adjustment In 8. 
e1iminato .. m ad e by 
t he leading m anu fac. 
turers of the coun try. 
T h . lcie nt ifica ll y 
trea ted disCi provide 
stqll.IS, noile lelS p latc 
volta~ control,an d the 
sell ing w ill be main. 
tained indefi nitely • 

Bra..l leyohm.E i. m ade 
In levc ral ra nlel and 
capacIties to l uit any 
nldio cirellit.. 

Send for Free Folder 
giving1 B·elimina torhook.llps 

Mail the coupon bc. 
low for fold"" d elCl'ib­
inll" 7 h ook.u ps fo r 
a·elim/n . lo" u l inll 
wtll .known kill . nd 
.. = 

....... )'GOO' 4oa1cr .. ".<lwdo 
a,,,,II. ,a~",·E .. ~d a,ad-
IQV~i ..... 1M ''<I.laW. 0.0'" 
~,..d ... !Jr,,,.<o .. ~I .. .. -Iur~ 
,.,.. 1>0011.1,..., 8 ... 11 .. 1 .... .,... 

Well, you'~ p .............. o:d il. Bo,,', 
you have not tke fainl~ ide;!. But 
ii', out. h's gone. Your kn",," be­
~ stabi~=ed. Your nausea p;u.setI. 
Besides. even if you hadn't pro­
nounced il oor=tly, who would 
know it? What pel'$Oll is Ike", thaI 
could disling.psh lhe mispro~u"da. 
tion of one word out of a hundred 
othe", 1 What person • 

And lhen. for Ihe lirsl time. you 
become flllly aware IIf your audience. 
For the lir!lt time you realize Ihat 
thousands of people a"" liSlening 10 
you. Millions perhaps. 

Your coun.ge is shaUtre<:!. your 
moral 6ber rotted. nut what does 
lhat mauer? What do nerves, age, 
men(.;ll collapse or blasted courage 
matter? AI lalt youa,e a power in 
lhe unh I You have broa.dcast! 

wreck. You are prem.:l\urcly aged.j 1~~::~":':~~~~·~:1 
PI ..... Me-!;'" R.dio Ag. lI'An 11' .. ;1;,.. 10 Ad.mil,". 
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Free Edge Cone Speaker 
Quite Easy to Build 

A
PPEARANCE of an article 
on the constructi"" of 3 36 
inch cone ,pea""r in the Feb­

mary ig~ue of thi, mag:ozine q,uick· 
eno:<.! Ihe interest I'll reade", on the 
subject to an e"tent where it has be· 
come necessary tn describe anQ!het 
fnnn I'll speaker. knnwn as the free 
o:<.!ge eon~ speaker On account of 
the u"" nf bl!! 2 single rone sheet the 
construction nf the nUlnl i. malerial. 
Iy simpler. Of the several Innn, 1'11'1 

which constructinnal data is aV2ilabie 
we preferred the 36 inch wall lyJl'" 
which ;s illuslraled in this a"icle. 

In Figure I the lnwer section nf 
the drawing sllOW' dimen~inns for 
cUlling of Ihe paper. Line A f(lr 
the 36 iuch "ze should be 19 inches; 
line B sbouk! be 181i 'nches and dis· 

lane<: frorn edges 21 C should be 6}:l 
inches. Cutting is perfnrmed al(lng 
the full l'nes. The dire<:timl of the 
grain of the paper is shnwn by the 
arrows in the sketch. In the upper 
right COmer (If the sketch is shown 
the method of cutting out the small 
paper cone for the apex. At top of 
the sketch can be seen the method 
of assembly of Ihe .mall paper eone 
and Ihe metal rones which are sup­
plio:<.! with the unil. A H inch flange 
is left which sh(luld be bent back :os 
sI,own in Ihe upper diagram. 

Supports for the cone may be a 
pair of cross sticks 36 by l}:l by H 
inch of any wood, as illustrated in 
Figure 2. The C(lM i. fastent!<! with 
wood sc'""ws and washers at the fout 
ends nf the sticks. Mounting of the 

~
::,,-.~ 

~N"P=«!f~~ 

~""---'--=;----:;:--I ...... If;' 

r--------- --- - ------- - "'l 

, , , 
" , , 

_----- ----- I 

''''~·~'~'i-:'::·;-~:',-'''',':-~~::'';\~I': EM 6ffl< cvr pw n « 
, 
" , 

~ .);\ 
&/ " , 

: , 
: ' 
I I , , , 

1'1&~r< l. Simple . ke •• h '0 show ", •• hod of .~ "io, p.pe' f(>t 0 .h .... foot «>tI. 
• ""o.u. 1'0. ,hi •• i ••• h. dl .. anco f,om ceo'" '''''"''Ih lin. A .h<>wd be I~ ;nch<o; 
•• n«, .h'OUlh li ... B \0 18" in.h., ond di,.,." .. f<Om .di' '0 edl." C I, 6}{ 
;ncbu. [);",.n,;on. for o.h" ,i •••••• 1...,lud«l In .h. lit ... . u« .""ompon,lnl .h. 

,,,,,ok« uol .. 

Pilu« 2. Wall .yp. opoak .. diagram 
.bowln, m • • hod of 'Ooun.in, to "oil. 
and .. borne of un it OW,eh",on, to blo<1< 

In '00, of <OnO 

unit itself is upon a block c.ollo:<.!th~ 
spacer, S by J by 2 inches. S,I1«' but 
a ~ingle C<lt\e is used the placement of 
the unit ,nto pooition is much eas,~r 
than in lhe double tone. 

Figurt: 3 show5 a sketcb of the 
mec:hanism of the spe:t1a:r unit whkh 
is interesting bec~use il is probably 
the simpl",t device we have yet seen. 
N and S in the sketch repr~nt the 
bar magnet of !ough lungsl"" .teel. 
C is lhe eml winding in series o;th 
Ihe plate Qf the last nudin stage. The 
air gap shoU'n at G ,s located at the 
cetlter of !he roil to ..."juce magnetic 
leakage. Action of the annature is 
up and down, the long threadt!<! rod 
carrying the two nuts at the top be­
ing the driving rod of the unit. Ad­
justment of the air gap is quili'c sim· 
pie. If tI,e air gnp is too !.",,11 the 
speaker witt cil.ltler. Ro:<.!uced vol· 

Pilu •• 3. Pio.""., ••• ",h of."" .p .. kor 
uni. "",d in ",okinl up of •• hlnf·"~ 
ineh <On •• po.h,. NU" A ond B .... 
fo, o"..-i", .he o!, lap (O) .. hi<h I • 
locat<d •• Ceo'" of ,he ooll '0 cu. do ..... 
""'Cno.Ie looh,.. N·S i •• ho .... ! bo, 

"",not 
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~n'" will ~ appanont if tht: gap i. tOO 
"ide. If tho: pp is tOO ..... u Ioow1 
nut A about an ~hth of a turn and 
tighten nut U about :an eighth of ~ 
tum. For a gap tilat ;s too ''''de the 
p~ is re,~fSC"d. loosening nut B 
about an eighth of a turn:and tikhten­
ing A by the same amount. Al ­
though uni~ are adju!lW in the (;tt­
lory some slight adjustment will be 
n>a<lt by the builder to g.:t best re­
~ul~ according to hi~ own ~tandards. 

Wins Honon I ~ •. "'========""f" 
-~; 

In ope,.,.t;n, the cone it will be 
obsen·ed the: speal«:r terminals will 
1\.;0.., a polarity elf..:!. The mlrked 
kad (the one with the tr.>«r) should 
go 10 po..iti,·c B. while the OIher goes 
to plate. I n CI~ YOII arc not Sure 
try SW;lching tcrollin.aJ. until you g.:t 
mvci",,,,,, vol""..,. Opuat'", voh­
agQ up 10 250 Volu. mI)' be uxd. 

We found no r~lrict;on on lhe 
tyJ)( of s." 10 which thi. roue could 
be attached. It "b Ine·d on all ad. 
in the laboratory from the .unallcst 
In the ~rges' and ptrformw salis­
fact"'il)' in each e'·cnt. ~ l nst pro­
noun~d resuh~ wne secured. oow­
ever, when u.ed in _'jwlCliou with 
the: power amplifier arrangcmo:m 
mcntiouw in lhe blueprint !ttIiott of 

'.':iiiii~ 

WORLD 
Radio Units 

M i<. Aud"7 C.ll. 110 . .. v. n ••• n Y"'< 1",.",. 
old vioIin/ .. of Edl""" S'lI<Ilo, WUlint­
bou .. Sto' ;OD K'i W ... on .10. & .... bilb 

:::: ::, ':t.t':."':=~t1C;':;b "'.t~ C'~~ 
'aco Sympboco7 OKlo .. " ••• Or.b ....... 
Hall, Pto.ylol D'Am~ Ceoo«no. 
.... d ,~iYlGt • 'um"I,,,,,,, •• "pI ...... 

TIo< pt!..;I<t;. of '1>1'<0<1". .. _. 
..;, 10 , b. Chkaco S,,,,pbOClY 0...1> ...... 
i •• 0 _ ..... 0 ... «1 .... 10 Y"" OCI ,"" 
';0-. of 'b. __ P<ti"~ . ... of "upil. 
of Chicqo mull< .... 10..... Tbl. pri.I. 
10, of <ou .... on. moot koonly .. riyOO 
f01". abd .... lOin ..... Who I ... to •• «1 by 
.. .. d.ri.k S'o<k. 41'.-« .... of .... Sym· 
pbon7, 10M ... tt .. ,nt<! 'lle boo'" ...,. 
"0"'''' "1>0» bot. 

To folio ...... of K 'iW. Aud"7 CoD ;. 
"" It known. S ..... 1'" .... "" .10 •• t.· 
doo·o d.n7 I""l,. m •• 01 001010. ond .. 
• ",.",10« of 110. Itdl..,., Sulol Trio. 
o ,,,,up whkh boo .100 firmly .... hll.hod 

,b.m .. tv •• wI. 1> K'iW ·S f.o. 

Making Terminals ~~"::::;;:I ~~~~~~:~ Storage B Batteries 

L F-"D pbl. SI(H';I.g<' ~B" L 
... ..,.]11 an: not futni.obro 

binding postS of any fOri . n.e 
terminal pL:r.leJ I\;o,'c In inch Or 
their p<l'lll protruding through 
cdl cap. and • clip or ..or"., other 
makeshift method 01 connecting lhe 
bat~ry to !hoe le t i, r~rted w. In 
time, due 10 Ihe :ocid, II~ clip and 

po<;l bcowonc $0 oorrooed there i' l :~~~§~~~~~~~~~ pI"<lctically no contact ldt. A nickel 
plated allllposition top b'nding post 
pnn'id"" an ideal I¢rn,i"al. Inlt n<!«!i­
.iL;tte!; drilling a hole, ... ·hieb i. likely 
10 "'511h in Ibmaiing a new laurry. 

With ... tine file, rub u.. lop of the 
unlil you expo»c: a bright, (~ 
1\;01 ,uTface. Sor~r I tinna! 

the end of a piece of bIl'llar, 

.if~~:::!~ I ~:~'~::inch and a t.alf long. On 

.. end. uling a plIOi. of round 

W."I/U R.~rd SU~";":','C:~::"::';y II ~~~} make I loop of the 5""'" B uilljor u th. bauery post. The 
! 'D,o,_.. ,h. pitte of wi..., i. sol-

and fbI on the deaned lop 

II :~l:~ ':!~:~,I:baltery 1>05
1
. The 

Ih<),~d he prorided 
RAOIO COMPAr>."Y with lugs, ~nd a ... U nuts and JerCWS 

IoIA,·""ooD. ILL. ~~ used to join them with tho: lug. W'NDSO" "U_'TV" ": <;OM" ... foI Y 
1.;:;'::::':::;' __ ":::::'=:::::.1 ' on the ba.ltma;.-]ohn c. Hebergl:r. ,~=.~.=:.c::t".c;.::~ 

Ten Kilocycle Selectiv;ty 

PI_ II .... ,. Radi. A,. 11' ..... IVritU.,g /.0 Acl~m':' ..... 
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Super Heterodyne Without 
Repeat Points 

(C""';"~N fr.", t<Jg,28) 
U$ eminently •• 1ti.facIMY operation 
withoul any ballery lroublts. In faa 
such an arrangemenl i . now standard 
equipment al the 13boratory and i. 
u~ On all sets ttst~. 

For Ihe benefil of those 10 whom 
the One Spot ideo i. new we WQuld 
again say 10 be sure to u"" good 
tubes. Especially is thi s true in the 
case of Ihe lint detector. and even ,n 
the intermediate 51ages. Poor lUbes 
in Ihese positiolU will alTPO$I com­
pletely nullify any good results which 

For the benefit of our readers locat€d in places 
where they are unable to secure standard advertised 
radio parts locally, we are this month establishing the 

Set Builders' Quick 
Shopper 

Thou 'nt ..... to:d in o~r April fealu re, tM One Spot SUJ><r, de· 
.. ribed in the bhICprint lool;"n , ",ay .«ore any or all pulA .ho~n 
In the list b.lo~ by ",,,,itting to tM. offic. Ihe Hat price Iho,,", beside 
.. oh IUm. Tile" . rtkle. will then b. purchaaed for our .eadea .nd 
.Mpped immediatdy, pI .. lnli' th", ... h our laboratory befon .hlpmuL 

This is not a 1.,..1 ..,r~k. bal one deol¥ned for Ih. reode. In 
bolaled leclio"" when goods advertised in our rolumn. unnot be 
secu,ed. 

Good. are Ihippod Ihe &am. day ordoc Is reeeived. fl. sure 10 
... nd uact price .he ... n in tbe list 

The lleed.c. 

, So, (I'''' ••• l.d",I ... ) ... d'-'·M .... u.I<,_._._. _____ ."...., , n.-....._ ................. fo._.___________ OM 
• Tlo,"",,- •• ..,. .odio "_,'-...0______________ • ...., 
• e •• 1oaoIo UX "" . ..... ....... ________________________ .n 
1 P.'r B .. ", ......... "' .. , ... _____ .. _________ ... _ _ .'. 

• 11. ... , ........... 0Dd ........ ,.- .. Id ........... ,"____ • .00 
• f ... , ........... ,., ...... 1< •• 11 •• -211 ..... 1< ...... __ .. _ .05 
• R ... 1olI N .. 'Ii ..... _ ... _. _____ . __ . __ .. ___ .. ____ .• ,., . 
, I\o.OIoU No. , ......... ,..., •• ____ ___________ .. ,. 

• 5;1."---,"*" IU' ......... 11.._, ___ ._________ .co 
, 50 • •• _ , .. 'd .................. ________ ,_ ... . 
, 5_ ..................... __________ . __ .. _ .so 
• _ ..... ...., ... I.~...t <oaoI _ _ _____ • __ .. _________ ..., 
I D •• ~_ .......... rId , ........ _ ..... _________ .. 
, J ___ ., ... " •• __ -, .... 

• N."""'" I .... C ......... 1oIo. 0·..,. ., ........ _ ~DO 
• C ......... II. "' . ... _________________ .1' 
• F ........ ~~f'. _ of'-_. _____ ._. _________ ._ • .0 
I """'''_ ..... ____________ ... ______ . , .... 
, ... _ ~" .. ____________________ .. __ "M 

, 1I<dI<'" I ... AJ .... 1/; ... ___ ._____________ , • ..., 

Sel'"."I" 1'0"'c r Com t,act 

T.'" ....... 
.M 
,~ 

'M 
." .. ~ 
,~ 

,~ 

1.1. 
.M 

,~ 

• • .. 
O~ 

.~ 

.M 
,~ 

,~ ... , .... 
, no ..... _ . .... ,.... ................ ____________ . "".00 ...... 

, T ... ""' .. , ............... bloolo 'or ... u_. ____ ._ .. .oo ".00 
, W ...... ,-O ........ , .... , 

, ....... ~ ....... odo •• _______ _ _______ -' ___ .. _ • ..., ' .10 
......... ......... . .. 1 ...... 

1.' •• -. '-' ,.1000 .... _______________ ,... ..00 
, lb. ... _"', •• '-___ . ____ . __________ . __ .. __ .30 , .... 
o B • • ",.,). UX •• ,,,,,," _ .... _. _________ • ___ . .n 1M 
• X-I.. ...... _ .. _________ • ____ ._____ .n ," 
1 UX·2I ... _ ........ , .. , ....... __ ._--,-..... .-_____ ...... .. .. 
I UX-ztl.B i00i' v .... n.tllyl .. , .... ____ .________ • .so • .co 
1 VX" ••• I'.n ......... , .... _. ______ .___ O. ~ 

~@jfl(fjfJ 
Set Builder'S' Qui ck Shopper' 

500 NOrlh o.,,,.horn 51" Cbicago, III. 

mighl "Iher",i"" be exp«l~ {rom 
tile set. 

Loop operalion on Ihis set was used 
to secure maximum benefil f rOln 

directional qualities. The loop shown 
below. Ihe Qualilone, was found ad· 
mirable for use with the model de· 
scribe<!. 

For , npplying the A current we 
found the Balki!e interes!! have made 
3 .p«ial Iype AJ reaifiu which 
when eombineo;l wilh Ihe Abox filter. 
furnishes enough currenl for set. 
oontaining up 10 and induding Itn 
tubes. In u.ing such a devi~ on 
smaller sets it is advisable 10 have a 
maSler rheostat in one 01 lhe leads 
from the filler so the voltage 10 the 
tubes may be Ihereby ,..,gul3t~. A 
IwO and a half ohm rheoslat will 
suffice 1M lhat purpose. 

In the .chemalic circuit shown in 
the blueprint section the bypass ton· 
den.er atros. Ihe nego.ti~ A and the 
positive 45 volt lermil\.ll has been 
omitted. This bypass would be 
used. In Ill<: set it is a I mid. San· 
gamo and is localM lrom the B plus 
terminal 01 Unit No. I 10 Ill<: nef:3' 
th'e filament line. 

Another thing to remember in oon· 
neaion with opoeration of the $eI . 

\vru:n ~ignal audibility on out of 
town station. is down to R I (barely 
audible) the r r:!5 ul" will not ~ ,nod 
compo.red to the local . ign31 slrength. 
This i. lrue 01 all re«ivers. How· 
ev<:r, when Ihe oUl>ide sigl\.ll ap­
proaches a decent !eYel, R3 10 R5. 
then it will compare very fa"Ol'ably 
with a ioo::al signal. Thi. to 3 greal 
extent gOVttns til<: .el«tivi!y of the 
!let. If out of town . ignal level is 
down the local , ignal will creep, but 
if the outside signa! is fairly .tronl: 
then full len kilocyde !lel'arntion i. 
possible. 

Plu" M.,.tion RGdio AQ' WAn Wri!i .. ~ !Q Adu.rU ...... 
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AGE 

Does the Moon Affect 
the Weather 

(C.oliJtonl/ro-~ 10) 
In Iact, he is !>1M $we of ,I ~I all. and 
frankly tells tt5 t~1 no ,"",Iter W .... I 
our argUITICnt the rnI proof of w 
pudding is in lho: a t;l!(, :md he is 
absolutely certain tlut wilen the moon 
clwlges tho: wcatlle. clung~., and tlul , 
it ~ldOln changes wilhout 3 clwlgt 
of the moon. In both these: ta5<S ht '$ absolutely right. nOl because tile 
moon c .... nges Iht weathc •• bul be­
taIlS" a. both are always changing 

Iun to change toeethe.. You 1_., ,,". , •• only about 28 days from 
new moon to ~ ... moon. and ,n that 
timo. the moon show1 lour dlangn, 

tb<:y ordinaril,. a~ counted, that i •• 
quarter, lull moon, third q,,"r­
:md M"/I' moon; in short. """ 

:;-"'-,'-':'-'-f'J, KVell day •. Besilb. 
'-"C' "'_'.,-_ _ ':'."rux .brupt .!fain, 

and nole 
~;;~.:~,;:;: ;;-.;;~;,,-;;;;;, lea.t lwo 

"'" can t'USt in th'l . 
as an infallible guid~. but as by far 
.he best we han. '" thc official lore­
cast of the coming w~atllt;r ;n~ by 
tilt; Weather Ilureall. These lore­
ta!ts;ll'(: nOl infallible. a. )"'t stated, 
but their f~ilures tIUIrly always ron­
cern trivial matters. When a cold 
wave. a killing lrost. a destructivt 

~-- .. -- -
hunic:aroc. a devaslati", Rood, or any 
odlt' major .... eather ~non of 
real importance il officially predl"ed 
.1 is pr.tCtially certain tlut tilt; pre­
diction "ill I:It 100 per cent rotred. 

But. says OUt (riend. wh:tt about 
dry moons and ,,"'t moon •• that tell 
'" what sort of weather we are g0-
ing to ha,.., lor nearly. II'hole month? 
You know. he "'YS, th.,\ wilen both 
horns of tm, new 111000 point up ,t 
can hold lou of wat~r without spill­
i", and th.relo~ bri",. enough 10 
furnish a dozen rains or 1lJ(In. On 
lhe other hand .. hen the roc .. moon 

Writi..., 10 Adrm ...... 
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Correct List of Broadcast Stations 
<DU 
JWLR 
KDYl "',W 
<EX 

~" KFAD .,'" KFAU 

""' U ' BC 

"' .. KrBl 
KFBS 
KFau 

~" K.-oR 
"'DO 
KFOM 
KFDX 
KFDY 
"FDZ 
""C 
KFEl 
KrEQ 
KFEY 

"''' ""CO 

"'" KFHA 
KFlll 

"" "''' "''" "" 0 
" Fl U 

"" KFJB 
"FJF 

"''' K FJM 
KFJR 
KFJY 
KFJZ 
KFIU. 
KFKB 
KFKU 
,,~ 

KH\Z 
K FLII. 
KFLU 
KFLV 
K"LX 
KF~UI. 
KFMX 
"FNF 
U ' OA 
K FOB 
K FOS 
KFOR 
KFOT 
K.·OX 
" FOY 
K" PI. 
O P,M 
mR 
KFPW 
K.·PY 
" FQA 
O OD 
KFOD 
KFQU 
KFQW 
"FoX 
KF OZ 
KFRS 
KFRC 

W"I;"'~boo>< ElKIn.: &: Mf,. Co. E. Piltob""h. Po. "" 
Radio EI.",,", Co_~ ____ o.,..il. l...ke. N. D. lJI 
In'<<mo.ntoin Bd""i Corp--Sah LoX. City. U,ah 247 
Earl L. \Vb;I"--______ .B~rbook. CoI;I. S35 
W .. ,nn Ilroadca"i", COInpany __ Pol1l.nd. Ore. 441 
I'.br .. "" lIuick Au,o Co ___ . ___ LiocoIn. N.b. 341 
Eloctrical Equipm<nt Co ____ I'bo<ftix. i\rl •. 113 
A. E. Fo.·I ... ________ ,So,n J_. C.lif. 111 
Ind<'P<"d ... , School Dist Ilobe. Ida,.,., n o 
F. A.B.'~&Cn..._ -1laVTC. Mon •. 215 
II'. Z. Azbill --.San Dloio. Col. :J8t 
Kimball-Upooo Co... ..5acn."-IO. Calif. 53Ii 
L ..... B""'-_ .. _____ -----E,' .... , . W .. h. 114 
School District 1'1", On. _Trinidad . Colo. 23S 
8i<bop 1'. S. Thoms. ~mi., II'Y'" 315 
Nie/so;o Radio Sui>PIy Co I'hoa.ix. A:U. 138 
s..n," B>.rb.a", Ilraulat .. ina: Co...Sanla Barbar>, Calif. 413 
St. Micha.1 Ca,hedraL- 1Ioioo. Idaho 215 
Mo,llOlia Ptt,<lleum C"-_ Il-<aumont . Tou. ~ 16 
Finl nap'''1 ChUM __ --------Shm'tport. Lo. 236 
Sou,h Dakota S,a,. Coll<gt. __ .. JJrookinl'oS. D. 30t 
H.rryO.lv.""" Minn .. poIi..Minn. 111 
~1".e & F ..... k.. Portland. Or •. 151 
Eugene I'. O·Fallof,. IIIL- ~Dflt,'er. (MOo n 4 
Scron.in & C"__ ______ ..5t. J""'ph. I'.b. 263 
B.nker 11m & sumvu K.l!ou. Idaho 213 
rinI O.pliotChurdL._ Moberly. M", 241 
Boon< Biblical CoIJei" !loon" [_. 300 
ltot.1 1.-.. .\I·ichil •• Kan •. 168 
W"'ern S,.,. Cd\octol CoIo.-Cunn""". CoI<>. 251 
I',,"~ Cotl~ o.kakw:>o.a. lo"a 140 
E. C. Anthon)·.I",,_ 1.00 ARJI':!K, C.lil. 461 
B.....,., l'oIy.«h nic: In";tul~I'onland . Or •. 2. 8 
North Cen,raI Wih School Spokane. lI'a.tt. 212 
F' .... t ~ldb0d4tChu,,,h.. __ ~ __ .Y.kinu.. Waob. 216 
AIa.1ea EIOO::lri<-LiM;blll< 1"'~""Co..-J"" ... v. AIa.1ea l l(, 
Common,,' .. I,h R.pon ... ___ -F"""d du Lac . Ino. 1 73 
ManhaR Elte"ic C .... ____ ~I.nbalI'o.·n . 10 .... 248 
N.,ion.1 Radio Mil. Co __ Okt..1>a-u Citr, Okla. 1M 
E. E. Marolt..-- ~.tmla. Ore. 14~ 
U"i,..,";,y n' NOtth o..Iw,,,--C,,,nd Fork .. N. D. 218 
Ashley C. 0;",,, Ik Son Portland. 0.-•• 21>3 
Tun,,'.I\ R.dio Co __ .Fort Dodit'. 10 .... 146 
W. E. DroncL-_______ F •• Wonb, T.x. 154 
CoIo.S .... "T_h .... CoIIOV C ..... 10)·.CoIo.213 
J. II. Brinkle)·______ ._~HI(o<d. Kan. 434 
Th. Uni"'J>i,y of Kon ... ' I .. ~·"'nco. Ko" .. 275 
\\' .. 'ir>~"oeEIe<:.IlMfg.C",- Il o"i"lI". N.b. 148 
Sla,. T •• cbcnCoIJtte--__ • __ JG,k>,ill<. Mo. 11,\ 
U" i,-en.ity 0/ 1\ ... ~Io.tloo..--.--Jt lb"q""", .... N. ~1. 2St 
Sa" B<tti,o Radio ClU~ __ So.R 1le»;'o.1'eDI 136 
S..-.d;'h E"""J<liOi Chun:IL--_RockfOfd. Ill. 27'J 
~RoyCl""ib ·.C.I_'"".T~ 240 
~1Of'ninl>id. Coll<l/<-- .....s_~ Cily, Ion 161 
Corlto<t CoII"<--~ ___ "onh60ld. Minn. 331 
1I«>t)' Fiold s..d Co __ --------Sh .... ndoab. la. 461 
Rbod .. O'''''rtrn<tl'SI''''"-----__ -----Se.oUIt. Wa.h. 454 
KFOll,l,... Bu,lina:a ....... Cal;I.115 
I\ic:bol. & W.rriner. Inc I ...... Utadt. Calif. 113 
1"iIe&: ElectncC,,--_._. ___ o...-jd Cily. "d>. 1U 
Collot. Ilill Radio Club ,,".,bi, •• Kono. J31 
Tech. Hi,b 5<","", .omaha. I'el><. 1(8 
Deacon Radio ~ --St. ""ul. M'nR. 15~ 
C. C. n.. .. er_ Dublin. Tnu 152 
Tho 1'1 ... Fum',u", C"-- ._C""""iU •• T.- :U2 
Los Anl<1oet Court 'y Fcrts'ry o"pt....L.o< An",I ... 011. 131 
SI. Jobn . M. E. Ch."'h. _____ Carton,m • • ~Io. Z~8 
Symono In,...I"""" CO ___ --.S!>o""n ... W ..... 273 
The rrincipio ,..5,. I.oui,. Mo. 1&1 
Lane Sue Bd" .. , Co; Fort Worth. Toxu ~'8 
Aocbora.ce!l.adio a"b...:.-_~'"'han!I:" AI .. k. 30t 
W.E. Ri ker lIoIyCi'y.Calil. 131 
C. F. Knierim.- _.seattl •• I\· .. h. 21& 
AIf,."j M. lIu bbard . ___ Statlle. Wask. l ie 
1"aft Produc .. Co Iloll~. C.lil. 1:16 
Hall Il...... • _Uetvill •• T~ ... :US 
DOft t...:. Ine Son ""'ndoco, Calif. Ul! 

m u 
K l SI> 
KFSG 
"'UC 
RFU1I 
.. r uo 
... ·UP ".,. 
... ·US 
.... U'J" 
K F\ 'O 
KF\' E 
K ..... ·G 
Kl'll 
K~ 
KFYR 
KF\'S 
K I'VY 
KIIWB 
KIIWC 
KFWF 
... · \Vl I 
KII\\l 
K FWM 
KF\I'O 
KFI\'U 
K FWV 
" "XS 
KFX V 
KF XF 
... ·X II 
K FX J 
" F XR 
KFX\· 
KFYF 
K F YJ 
"FYR 
KGA 
"G.\!!. 
" C BS 
KC BU 
KCIIX 
KGBY 
KC I:IZ 
KCGA 
"CCB 
KGCC 
"COl 
K GCI 
KGCL 
KGGS 
KCCR 
KGCU 
KGCX 
KCOA 
KCO': 
KG OJ 
"CO ~I 
KCOO 
KCDP 
KC OR 
KGDX 
KC OY 
KCOW 
KGEF 
KG EII 
KGE K 
' cn 
K G£..'" 
KCEO 
KCEQ 
IWER 
K C FoS 
K CEU 
KCEI\' 
K G EY 
KC U 

Step_ CoIIqc Calurnbia. MOo 500 
Airfan !l.adiaC"'l'_ -San Di<co. Calif. 1~. 
Echo Park Evat>. A .... _ 1 .... Mi<k, Calif. 17~ 
TbomaoC'Oi:Ila.:t&: B..... _Cal, ... "",. Tuao 2';S 
W. O. Corley _____ Xolontdo Sprinp, Colo. 1'" 
CoacO<dia SominOl"j',, ____ ----,:,St. Lou". Mo. 545 
Fi,. i""""", Con ... 1 Hoopi,.l Dflt,.. ... Colo. 2:J4 
POff)' Bldg. Co .• lnc_. ______ Otden. Utah lU 
!.oui. L. Shorman._ Oo~Ia"d. Calif. 15 • 
Un;'· .... ;1)"ol UtaIL- $>1. LakoCi.y. Utob 16.1 
Clta • . /I: W. J. lIcWh innie.-._ _ .. V.~k •• Calif. 218 
B""",n lI'oadcutlnlj: C"'l' ___ ---St. lou ... ~lo. l~' 
Fi .. , ~I. E. Chuf<:b. ______ ln<lepon<lrn"".IUn •. lJ6 
H"'dqual1 .... T~ 56,10 C. , .. lt)'._lIo"",OfI . 1" .... 240 
Crorl E. B>.iloy _____ --"a!rm.On!. Minn. 117 
Oling..- C<o<I-"'Q,ion o.n_ . Colo. lH 
CaP'< Cirard .... a a,."t)' SUI .. Capo Cirard"" • • Mo. 214 
Radio Supply cO""""-_--Albuqu""'u •• 1'. M. 1~ 
Wam., B,,,,,. 1'ioc,., ______ .!loUy..-ood, Calif. 252 
L E. Wall ..san u.m.rd"",. CaI;I. nl 
St. 1.0"" Trulb Cent... 's .. Lou". Mo. 2101 
F. W.llinKlon MOB<, jr .E","""a, Calil. 15-.1 
Radio Entmairun ...... loc--Son Frantiooo. Calif. l!O 
Oakland Educational Soclcty ___ Oaklutd. Calif. 316 
I ..... .,. ... "" MOI<-._. ___ ---"V&Ioot. Calif. 211 
Loui"' •• CoI .. _______ r;,. ... ~I1e. La. 1-18 
KFWV S.ud;"" .I'onland. 0..-. 113 
IIcnram C. HolI.,.. • .Loo An,. 1ts, Calif. 3.'13 
Senice Rod", Co .i.opn. Utab :105 
Pike. P ... k B"",dcaOl'nl Co __ .0...,'..-. Colo. ~ 30 
Oled_ Radio C""'''''ny _____ EL PalO. T ..... 241 
R. C. Ho_..,JL ____ -"to, EdfO"""«, Colo. 2 1 ~ 

eta .... FUm Fln.i.hing Co-.--Ok.!ahQnaOly. Okb.. 21. 
l!on}' ~I. Coo,ipn.. FlaplaJi'. A, ... lG5 
Corl', Radio 0.,,_ o.nard. CroUf. 214 
Chronicl. Pub. C'" (l'o,tablol ___ .Ho .. ton. T .... 138 
n ... I<i" .. ~IO)..,r.IDC ____ Biornaf<:l,K 0.. ... 148 
I'onb .. , .. 1 RadIoSe .... i<%Co---.-Spo""" •• Wa .... 341 
1""",""n C;,i_ _1",.,...,. Ar'" 244 
A. C. D.ney ..Soaltl<. W ..... 2;/,/ 
Ab..la Radio C"- .K.tehian. Ala"b m 
F"",,, IbU Tiro ~ __ --St. JOM'fIh. Mo. 348 
Dunning &: Taddilron.-. Sl><lby. I'.br. 213 
Fedo",1 Li"ntock R<medy C"-- y .... k. N.br. 3JJ 
C. W. CIft"Ioy_ _ o..oor..h. 10 ..... 188 
Wallace R.dio InOl;I,," .Oklahoma. Okla. 3U 
.\100.-' Motor Co I' ...... ,k, Ark. 134 
\Va) .... H.,.pital _.\\'4)'1><. Nobr. 4.14 
L,btr,y Radio $;,,"- So. AniOftio. T .. ~ 240 
I..,..i, W .. mu. .seattle. W .. hin""" 2J8 
C""oordia Bdrot,. C"--__ .COfIcordio. K",,_ l!! 
Cutler'o B, .. dc:aolin~ s.-rvic:L-..-Br<;><>k;nll". S. D. 2Jl 
Mando.n RaJio A .. ·"-_____ Mandan, N. D. 1M 
Firot S .. I. Bank.. .Vid. , M"" •. 14f 
II""", Auto Co . __ ~ __ O'II Rapid •• S. D. 154 
jorn 0'.1 Co _Ilant", Minn. 132 
R. Ra,btl1 C.--... I"""a 203 
V. C. KopinJ-,. __ .....-.-SlOf:k'''''. Calif. 211 
C. n. & H<nr)' Gar..,< f4Jtu, T..-. 2U 
Boy 5co<t .. o(Am<rica __ ..... bIo. Colo. :161 
Radio Eog;n"'"---_____ San AnlO<lio, 1".,., 1-" 
William Errin lut'aay ___ ----ShRv.po<t. I. ... n l 
J. Albt .. 1.oeoc1t..-______ OLdham, S. Oak. 1 lG 
rnnk J. Rir.1_. _______ lIumbaidl. Nc!>t-. 2U 
1"rinity ~1<lhod"l Ch"n:h ___ '-An~d ... Calir. 511 
E<>i.n. a"",dc.ot Sla'm ____ Eu""' •• Or.,.,.. 1M 
Uetbl..- E\ooct. F.quipment Co. ____ Yuma. Colo. U l 
Ert.e.t W. Ell...... J ....... "' .... N. D. 125 
f:. R. lroy & F. M. n.,..'ieo,.. EI C ... tro. Calif. 111 
Ray""",d D. Chambtolai,,-_.Cr.tnd bland.Nobt-. 211 
Fffii W. H ..... mann ~linn ... poI .. , Minn . l Jf 
C. M.",·iD Dobyt>L- .. L..ng Ikaclt. C.lif. 3,. 
C""r>1 Radio EIe<:«kC"----c"",,.1 CiIY, N.b<. 105 
I.. W. a ..... nt • _______ Lo~· ... I." .... C.lil. n l 
City of Fort MOfi8,, ___ .Fort M"'l.n. Colo. l5. 
J. W. Oitt._"____ OOn'· ... ,CoIo. lilt 
Fla,hoad U.--k:ulin, """'-__ KaIi>pr:lI. Mon'. u r 
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,I;;\ nds (>II ~nd, or ,_rly!"), it is a dry 

a..". 

I r':<X>lr. It ~an hold bm littl~ ",alcr. 
and of courS<' for Ihe n"x, Ih r"" or 
four ",,,,,ks Ih ... ~ win h. very few 
rains. and "ven IlleSt will be hght. 
Yes, w. tcU him, "'~ heanl an that 
loni: "1:0. a",1 w. also heard fOrtcaSIl 
and ."pla'llltioll'; iust the re,'erst: of 
his, That is. w. h""rd .om. I~I. 
say. as ..., docs. Ihat wh." ooth horus 
of the neW moon point up Ih""" will 
be lots of rain; and "'e hnrd olh.r. 
say, inst as po.iliv~ly. lhat th. whole 
mOlllh would be dry. !>«au .. when 
ooth h.>rns a,.., IlIrn.,.j up. very linle 
water can ~pill 0,,1. SimiL1tly. theS<' 
OIhu. cal1e<J the tilted new moon wei I an,! not dry. !>«allS<' being tilted it 
mu ... pin ont abnndant rains. In 

~i~, ••• ~~.~~~r.~' 1 ' while the moon wuther -proph-I a~ that Iheu is a wel moon 
dry 'nOOn th~r differ completdy 
which is which; what the on. 

To the Mao wllh aD Idea 

i. a dry mOOn the otl~r d~­
be " wei moon, and what the 
a wet moon the St!C(>IId calls 

Each is whoUy wrong. 
,;,(";';-;;;0';'; is ."'"lCtly rig:ht, for 

is no moon and 1\0 dry 
If there w""". the" "in"" Ihe 
o f the new m,x,,,'" horn. is 

.verywhe,.., akmg any 
htit"de. wet 5f1"lI. and 

would nOl be scatte""d iT-

I ~:;::';'" '::': earth a. Ihey ac­
wlltinuous !.>elLS 

. which 

any 
I d",nges. has Ihe slight-

est rdation 10 wa"" weather or coM. 
"'01 Or dry. lair or foul. 

The moon i. a wonderfullhe11l<" in 
,(>IIg and ~\(>r)". in Iov~ and war. in 
~ntime"t and scie"c •. but il "e,'er 
did ami """~r will. h,..-e an)1hing to 
do ,,·ith rau,inJ;: or eh"ug;n!; Ihe 

FANS .my be inter~.ted in 3 n~w 
ra,lio boQk just published by the 

~lcGr3"·-lIil! Uook Co .. and wrillen 
by James A. ~[or"r. dirtttor of 'lIIi­
... rsity extension. and joh1l F. Wos­
trel. in"ruClOr in radio. di,-isioll 01 
univ~";ty extension. MassachuSt:11S 
o.,]>o1<1"'c"t of Educalion. Tho- title 
01 1M book is: "Pra~lica! Radio 
Construction and Repairing." For 
til""" who ""pair their Own ..,IS. for 

I
lhe dealer ar1<[ for Ihe bllil<J.r the 
new I'oh,,"e shollk] pro, .. 01 "'or. 
than ordinary i"'.re'l. 

" 
f flESI-lMAN 

AuTOMATIc 
CHARGER 
Connects 
Right...==@ 
YOU," 

XBATTE~ 
TROUBLEJ 

Sotd by A .. ,horized Fr .. hm.n 
Dc.t ... O nly 

C II AS, FftESHMAN CO .. INC. 
F .. ,h ... n Oldrr·.t.:. .. v .. k 

TRANSMITTING 
APPARATUS 
A Com "lele S''''' • .. 

"CHIRAO" 
I N . ddit!ou <0 our HrUIar 

b",.deart api'UJot ........ TTl' 
• n~ rood . tock of e..narorm­
. ..... b. n. (rid 1 •• 1<0. ~ ~ 
•• " d.nse ..... 1<:., f"" tnnsmlt-
tl~ p"", ..... . 

N.", CG /Glo, No", R.GJ.~ 
Oul ... and ael buUdtrl, orrilOl 

to, Onr lie.... • • taIor n d apo.tal 
diac.uutL Pleuor . ddre .. UI On 
YOn' bu.in ... letterhead. 

C HICAGO RADIO 
APPARATUS COMPANY 
oilS South Dearborn St., 

Chlul o 
C"'M~D_ M"D' O_C H'.~D 
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KGI'D A. G. Dunk<l-______ . ___ Io .. " Ci,y. lao :loU 
!;:GFF Eod E. Hampohi ... _ .. ____ ___ ~l ..... 0~1a. 215 
KGFG fuIiGooptlo.urch.. ____ .oI<I.Ito""'City.Okla. 384 
KGFH F~","ick Robin""'-_____ .LaCf"ft(lft'lta,Ca!ir. 219 
KGI'I M. 1.. Ea-... __ . __ . __ .. _........Fon S,,,,,k.,.,, T""", 210 
KGFJ !l<n S. M<GLuban. ______ .Loo Anl"les. Calif. 218 
KG rK Ki,toon Coun,y E<.torpflOL.-___ ..Holiock. Minn . 2;13 
KGF I. Trinidad Broado ... , in; C<L..... ____ Trinidad. Colo. 222 
KGF~I Ceo. W. Johnooa .. _____ ._._Yuw City. Cali!. 450 
KG I'N Ha .. ldoon & 1"II1n",.d..._ .. _--"" ... . JIo"onh o.ko<. 2D 
KGFP MitcMII B_do .. t Co __ .Mitch<lI. Sou,h Dakota U3 
KGO Cen .... 1 El<ctric Co _________ O'kland. Cali l. 361 
KGRC c.". Roth'" Co._ ...... _. __ .... 5.an An'onio. T ouo ll5 
KGR S Ci<Io Radio s.. .. ioe... ____ . ___ .A.marilio. TH. 23f 
KGrf Glod T idiI>!lPT.bonuclt. I",,--San F=cioro. Cal. 1(17 
KGU M.non A. Mul,ony_. __ . ___ lIonolulu. lIawoi; 270 
KGW Oroiooian ""blio!>in~ Co __ • __ f'cnw.d. Ore. 49l 
KG Y St. M.ni ... Coll~ ____ • ______ J..acoy, W&>h. 27. 
KHJ T;m ... ~ l in ... Co • . ____ . ___ Loo Ani<!es, Calil. <It! 
KHQ l.oIJis W .. mer. ____ .. _. __ . __ ..Spol<.an •• Waoh . 395 
KICK Atlan,ic. "u,,,,,,,,bil< Co _________ .A.ni ... la. 2'3 
lUllS J. 8"'0''''' & Son. C<o. ___ S>n Fl'lnci ... Coalif. 2:10 
KJR N"'th ...... t Radio Servk< Co.._. __ . ..5eaulo, Wash. 384 
KKP Cuy ofs..ul<, IIa,h", 1)"pt ____ ....St<o"I<. \\,. 011. 260 
KLOS RoorpniHdo.u"'bofJ .... Ckri" . [n""ptod...., •• Mo. 441 
"LIT Len Irvin. Thom ____ ._Ponland, 0 ... 380 
KLS \\'.rn..- B,othen.. Oakland. C.lif. 25t 
KI.X T,ibu"" Publiohin¥ C"--. _. ___ .Oakland, Calif. 50S 
KI.Z Roy""ld. Radio Co... ______ .. O'",· ... Colo. 334 
K10IA Moy Soed '" Ku.......-y_. ___ --Sh .... ndoah. I""" 461 
KM Eo W.J.Vi,rin ... _ ... _____ ... M<dfO<d.O .... ~ 
KM IC J. R. Fouch .. _. ______ ~ .. _ .. _ln~I."""'d. Calif. 387 
KMJ F,CI"" 8«--_________ 2 ......... C.lif. m 
K"' ~U M. M. J ohn"'" Co---__ Oay C ...... , N.b,. 1~ 
1>.1010 Lm.., EIKttic C<L ___ .~_._ ... T ocorna , W. oII . ~ 
K..'IOX Vcic. 01 5 •. wu ..... __ . ____ --St. wui .. Mo. 180 
KMTR Radio Coo-p... _____ • __ J loIlyoro<xl, Calif. 372 
KNRC C. B. J u .... .... _ .. ___ .. _____ ...5an,. Mooica, Calif. 238 
IlNX !.os A";ole. ~ ___ .. _ . .Loo A~b, Calil. 331 
KOA c.",.ral Electric C"' _______ O'.VOf, Colo. 322 
IW AC Oregon A~icu h u", CoII~ ___ ._Corv.Il ... O'"'1l. 250 
KO B N. 101 .... Colkvol A.ltic-._~.5t ••• Coil<&"" N. MOL l49 
KOCH o.na"" Un, ... , H~h Sch""'-__ Omaha, Nob. 258 
KOCW Okloh","~ CoI~ fOl" Womcn. __ Chicka>ha. Okl.>. :110 
ROI L 1010 ... M",.,..Oil Co...-___ c""n<:iI Blwr., 10 ... J06 
" OIN KOIX.I"",-__ . • ... Ponl>.od,0"'.319 
KOLO Cen.ld K. HuntC!'. .O"",ngo. Colo. 3M 
KO) IO Fi>h<T', BI ... d S'a'i"" . I"" _ _ _ . .s..",,,. Wa.!.. 306 
KOWW F, .... k A. M_L.. ________ W.lI. Wall>.. W.oh. 1!15 
KPCB Pacific Co ... Bi .. u i, Co. __ ._._ .. S .. "I. , \\·uh. 5 21 
KPJM Wilbu,n Radio Son·ice......-___ r..:..ot •. A,Lt. 215 
KPNP Coo,,,.! Radio C"-_______ .. Mwca'; .... 10 .... 256 
RPO H&1e Bow. . 1n<: _______ .Son Fr:o.""looo. Calif. ~25 
KPPC P'''''''n. P.-..byluiao o.u"'I1-""'"""" .... , C.li!. 229 
KPRC H<IU",," P,in,i ng C"-_. ___ Ho,,,",on. T"' ... "l97 
KPSN St.a,·:o; . ..... ___________ .. ""'""dono. Colil. 316 
KOW Fin. Bape;,1 Cbu"'L.... ____ . ..So.n J_, Calil. l3J 
KQV Dotobltday·llin El«ttic C"-____ l'i"'burth. P •. 275 
KRAC Caddo Radio Clul>.-..-__ ~ ___ ._.SI,,·u .. I"""'. La. 21C1 
KRI': a.n.ky Dally Go .. ,,~ __ ._!l<obl<y, Calil. l!I6 
KRLD Dalbo 11..([;0 La""'.,otiol....-__ .o,.n .. , T ••. 351 
Ii:RL.O F_m.n Lo.n~ & A. B. Scatt. __ .Loo An~.Ieo. Colif. 440 
KROW On-$on B .... "e .. ' C"-______ I· ... 'laod. 0 .... 231 
KROX N. D. B""".... ..5eald •• Waoh. 265 
KIISC RadioSaIeoCo<v- ____ • ._--s'au le.Wao!>.500 
KSAC Kama. 5,.,. A~,o:ultu",1 ColI~M.nhat1an. K .... . 341 
KS8 A W. C. P."....... .5h"""P"", L .. ~61 
KSo Puli,.." I'nblio!>,ng C"-- ...St. wui •• Mo. oMS 
KSCI "The JoumaL-___ ._._._._--Siou~ Ci,y. I" ..... 444 
KSt l 8_<I<: .. ,inlr A'"""i .. ioo.... __ • __ ._ ._P""a'dlo, Idaho U I 
KSL Radio Sotvke CO<J'. ____ .50.1t L.akeCi.y, U,"" 30t 
KSMR Sant. Maris V.lky bil,oaoL..-Santa M.fia. Calif. 2&:1 
KSO 1lC1"ry Set<! Co_ .. ____ ._. __ .. Clorinda. J~wo <la~ 
KSOO Sioux Fallo Ddcot ...... ·n __ .. _ • ..5ioux Fait., S. D. 36t 
KT ... B Asoooi.a.od B,"'doaotc"'"--__ . __ .. Oakland, Calif. 3t3 
KT ... P Robe'l D. B,idv -Son Anl""io. Texao 263 
KTIII Bible In>tiM. .Loo "'~. Calif. l'I-t 
KTRR M. Eo Ilt<>Wfl-.. _Portland, 0 ... 2&3 
"TCL Amo,. Radio Tel. CO_. _____ . .Soa"Ie, Waol>. 1O6 
R1'II8 N ... , A,linfl'on 110M Hot S",inp. Ark. 315 

KTNT ..... BaW _________ .Muoca.in. , 1"",,,- l:U 
KTtlE; tJbal. £I«,""-_____ ._. __ .H.,.,.. "", T .... 2&3 
KTW Fi .. t r.. .. l7ytcrian O'urch .. _____ ..5ea •• Ie, ""'0011. ts4 
KUJ ""i<\ Sou"",, Br<>a<ka>.inC Co. __ ....St<ottle. W&>h. 352 
KUO'" Umi ..... i.y " f Atkan... foyottoville, .~,k . _ 
KUO~I Unl~ty of M"","""-- _M ....... Ia, M "", . 144 
"USD Univeni,y 01 Sou,h oak","--_V«"';lIion. S. n. 278 
KUT Uni"""';,yof Tu:u .. ____ . ___ .A."", in, T.".. 113 
KVI PU,,"' Sound B,oad"",';nll Co.. __ T.""ma, W ... h. In 
K\,oo Scu,hlWO'= Saleo Co<p Brio,,, ... , Okl>. . 375 
KVOS L. L Jackaon. _ _ .__ 5"".1<. Wash. 333 
KWD S S<h""lJ .. MI¥. Co-_ _ __ .Portland, Qn,. 200 
KWCR H. F. P .... _________ Ceda, Rapid., Iowa 2% 
KWG P"..",bl<o W;rtIoooT' !oiraph C»--...s."dnon, Calif. "148 
KWKC Wil_ Duneon S'ud;,... ____ -Ka .... Ci, y• Mo. l56 
KWI.C Lu.he, Colloc<_. ________ Dceorah. 10 ... 431 
KWSC Stat. Con~eof W.oI>iRfl'''''--__ .Pulima n. W&>h. 349 
"WTC J. W. 11''''o<:k _ ---San •• An., Cam. U I 
K\\' UC W • .,em Uni<m ColI.I"-___ ~._.L. M . ... 10_ 2'1 
KWWG Ch .. nbor of COrnmen: .. _ ____ .lI~""~Ie. Tuu 218 
KX I. KXL B,oo""""."'-.:.....-_ _Portland, Qn,. 4011 
KVA Pacifio B_<kaotini C ... p. San F",l>cioco. Calif. 400 
KYW W .. ,inghou .. EI<c"ic & MIll' Co.... __ .. ~. II I. 535 
KZ~I Pre""" D. A1""'-___ ~ __ ~O"ldand . Clair. 24G 
WMD Ohio M",hanicall"" i. u, .. ___ Ci"" innol;. Ohio 258 
WM F Cbic. ", D",ly o.~ Jo"",.L ___ Ckicago, III. 278 
WMM h.lab R. .... "'- Newark. N. J . 26l 
WMT F. V. BfCmot. _._.J .. OO)" City. JIi . J. 235 
WAAW Om.h. C"in E",,," np Omaha . .... ob,. 384 
WARII Ha'riobu,~ Radio Co............ Hani.bulll. Po . 204 
\\'AIIC Atlantic B"",dc:a" in~ Caop..... __ "_X .. , Yotk. N. Y. 3a 
WAllF Markle Broo<k;.ot;nc C ... !'---Prinel<boro. P •• Ul 
WABI lot Univer .. ~" Cbttt<h _____ Ban~. Me. 240 
WAllO Bkkoon £1..,,,ic Co., I ""---_Ro<h~" .,. N. Y. 218 
WA RR ~I Hli:h School..--_. __ Tolodo.Ohio 2U 
WADW Collo[[eof WOOU<f_ .. _______ W_'C!'.Ohio 1(17 
WADX H""tyB.Joy M,.Ckmm .. ~ l ich .2<16 
WA DY John Mop ldi. 1, • Pbilad.lpllia, P •. Nl 
\\'A DZ Colis 1'1 ... &1'1;" o.un:h....-._~N ... 0.1 .. "" \4. 115 
WADC Allen T . Si""""'''--____ ...........Ahoo, Ohio 258 
WA FO Albon P. P. tfet... ________ .O',mi,. Mich. 3U 
WAGN R. L. Millo< ___________ .RoyoI Oak. Mich. 115 
WAGS \\"0110 ... tarai<. 1 ""-_~_.............50morville. 101 .... Z50 
WA IT A. H. Wl i,. &Co. ________ Taun''''', 101 .... 129 
WAIU American In''''. 1>00 Un""'-___ COlumbuo, Ohio 294 
W ... I.K All,.,. A. W. lkor, l'onablo. ___ .!l<lhayru. r •. 135 
WU ID Io:l ddiooo Radio Cotp-_____ .Minn<apoli •• Minn . 2'" 
WAOK A. II. Andrta .. n......-. _______ Ozoa. Park, N. Y. 148 
WAPI Alabo"", f'oly"",hnie I~"i'u'<----J.ubum. Ala. 461 
WA~C American Radio & R_rch. ____ .M<df"'d . M .... 1~1 
WARS A""".u, RadioSpecia.hyC,,--__ arooklyn ,:-1. Y. 195 
WASH Bart., L.au"",,, y Co. ____ .Crand Rapidl. Mich. 156 
WArf Edison EIoc. ll lum. (POf •• blel.-,._._.Iloto,on, Ma •• 244 
WRM Pu,dut Uni .... ro.i.y .W. L.aloye" • • lnd. 113 
WBAC J"""'" MilI;k<n Uni,...,.,.y_ _. _.Deca,u,. Ill. 170 
WII ... K rOOD. y1vani.oSt ... Poli<e...... ____ .. H.,n.b~. Po. 275 
WIIA!. C""oolida,,,,, C., & Po...". Ca-Balti_ . Md.. 246 
WBAP Can« Publ;'.,,,",,,, Ir""---__ ._F,. W",'h. T ", • • ,~ 
WBAW Wald,um o.uC C"'"--~ .. llVllI., Tenn. 236 
WIIAX 10hn U. S""'iC'. J, _____ Wilb •• Ba"., P •. l5Ii 
WBIIC A_kll'" 1l<kM~.Cotp..... _____ _ .~ Brookll"'.:O;. Y. 268 
WRBI. c.""eCo' ..... ntr-lryt.,;"n ChUlch_ Richonond . Va. 129 
WBBM At!au In'_m.n'---_~ _ _ .. __ T"'.Chica"', Ill. 2~ 
WAlll' P.tooky High SCbooL _____ htool:oy, Mich. 2)8 
WBBR PeopIe'o Pulpit Aoooc.. __ . ____ R_villo. S. Y. 416 
WBDW Rulln ... Ju,,"" High SchooI.. ____ Norlol~. Va. 112 
WDBY Waohin;.on Lilht Inl. .. _____ O .. "lcoton , S. C. 26S 
WRIlZ C. L. Carml _____ .(l'ortablc), Chicall<>. Ill. 116 
WReN r ... , ... & MacDoo. .... ~I __________ Chicoco. III. 1106 
WOES 81;" Elect,ical SCbooL. _____ Tak""'" Pa,k , M~ U1 
WRET Iloto,,,,, Tranocripe Co_ 1I ... "'n, M~.,.. ,'" 
WBKN A<lhur Faok"-__ ._ •• __ Ilr ..... klyn . New Yo," 2"1 
WIlMC MalbroQk Co \I"o:o<l<ldo. N. \ ,.,. 
WRMH a "un'. Mu. ic.Hou.... Detroi., Mi·~ '~3 

WBM S C. J. Sclw"tm' -North Ilo'i<". N J ." 
WDNY D.onooch""""Catt>--- K .... YOlk. N. \ OJ 
W80Q A,I""t ic B<k:o,. Corp .... ____ Rkhmond Hill. N. ' 1.1. 
WDR C Difmi",Ioam BfOOdeo"in, Co...._ Bifminxlw.m. Jj ;. 
WBRE &WmOJ< Radio E:.doon",---\\'l1~ .. Ba,,,,, I' 
waRl. Boo,h Radio Lal.>or.o.orios. _____ .TiI' .... , N. !l 
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SELECTONE 
TRANSFORMERS 

TESTE». MATCHW_Gl1ARAm££D _Ie." b, E. H. _,~ ..... t ...... , .. 
....... , .. WQRLD'S RWORI> sunil. 
..... 11 ..... PQUR ... ,Id .... _ ,., , ... 
.i ...... .-....... 

Transparent Steel 
Recent ly Obtained 

J:-.' sheet-steel. as transparent 
the dearest glass. ~s been 

I:,.", ,,,,c:DbtainM by a G~rman ph)",-
new method Df making 

of melal Df unpr«edent~" 

Ihinness SttIlI$ likely to prove of far­
reaching industrial as well;t. sciel\\ifi~ 
imponance. Test plat~ •• such .... are 
u\ffi tn determine Ihe tra"sl",un~y Df 
aplical glass. and which We,~ ruled 
wilh CfOSl!-lines 250) to the square 
inch. w~re phOlDgraphed thru such a 
lTIetal sheet an<.l. "'hen enlarg"" tD 400 
diamet ers. Ihe scale I;nes ShDwed dis­
tinetly w;lh nO trace of diSlOflion. 
This absence Df abe,,,";on proves 
condusively that th~ str""ture Df the 
film "<IS pede<:tJy even an<.l U1ual in 
all <.lir""tions. 

The delicate she<ts are made by 
d."Dsiting an extremely r.n~ film 01 
the ""'tal "" a smooth . "rlac<: by 
meaus of an cleclric <u"em. then 
sc:paralinlt the film from the fDun""­
tion on whith il is fixed . The m<1a1 
fitn, or S~ts are SO thin tru..t ato,"~ 

penetrate the", WilhQul i",pedi ­
S<> slNlng Ihat when fas- I 
frame they may be i>ml by 

l]~~~~g~E~~~~~&J I bi;:i,;~ '~,;"; ext "m of one-sixie<:mh 
an without ruptu re_ S uch 

sheets will ha,~ an iml'onant pJac.o: in 
rmny kinds of scientific and indust ria l 
r.,..,. rch sine< they m.:ty be used "" 
membranes lor the separtaio" o f 

• or lend themselves tQ the [>ro!: . 
. and lelCl'hOl<ll:raphr . 

PETER 1. M. CLUTE. 

Th<. h oy "ck w,. built with the cod 
",'n .. the borB .., i, could II< fiU.d 
di,ecUy ('om 'he mow. A f."ce ,un. 
ct"", '0 ,II< ou'<1 «.d. y<:' the'" i, 'OOm 
<""'Plh to fill . /u, rock f,om 0 ""000 I 
rock duriol til< .um .... ,. 

The p.,Ucul .. odv . n'.,e. bowev«. 
Ii .. in .h. foct 'ha' durin, .h. winter 
rno,uh. It i . not n ....... 'y '0 hitch up 
• t .. ", •• h,ow th~ b.y Cn'O the hoy 
caok .n<! houl it '0 . hi. ,..,t. lo .... d I 
hoy COB be ,hrown do ... n f,om 'he mow 
.nd out .he ,Id. dOO' ... d in'o 'he ' . ck • 

.. BeNled 

" 

FERBEND­
"D-ELIMINATOR 

fHR.BliSD i:LECTRIC 00. .... , ". _ "~. ""-. '. 
, 1'"''''' .. •· .... _· 1 ~!1'.:.~;._." ....... . 
, ' ..... " OD." ..... ......... .. 

"" ... 
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WBR~ U";--.] I4d;" Mig. c...._ ... _~ __ Brooklyn. N. \'. 19~ 
WBSO B.~·. S,.,",,;cal O<&--~_.II·.IIetI.y Uillo. M ... 7H 
WBT C1u.,IoIt< o......w of C"""""",,--Cborlo,, •• N. C. 17~ 
WBZ \\· .. in;:bou .. Ele ... II: Mfg. Co--Springf>tld. Ma ... ~J 
WBZA '\· ... in;:ho ... Ei<rt. II: Mig. Co-_Ilootoft. 1'.1 ..... JlJ 
WCAC Conn«."u, Agricul,u,al CoI ... _ M .... fiffil. Conn. 27J 
WCAO St . L .. .,.."". Uni .... ,..;'y ____ ~ .. Canlon. N. \'. 163 
WCAE K.ufn .. ~ &: B .... Co. .Piluburgb. P •. 461 
WCAJ Nd> .... ~. \\'eoloyan Ulli~..,.i,y_.Uni,· ... i,y I~ .• N.tor. 754 
WCAr.. !it. Olaf ColI~ ___ ~ __ Nonbfi.ld. Minn. 3J7 
Wc.\.M Ci,y of CaJnd ..... _____ ~ ___ Camd.tft. N. J 3J7 
WCAO Mo"u_n'a l Radio l"c ____ ~._8>.lti....,... Md. 715 
WCAR Soo,l>to-n Radio CO<f> ____ .s.n An,onio. T .... "llI3 
WCAT Sdo"", of Min""--_ Rapkl Ci.y . S. O.k. 740 
WCAU Un;,· ....... 1 n,oa<Ic:a.t'ing Co..__ I'hilad.lphia.l'a. 218 
WCA..'( Uni .... ity 01 Vo"""",--_B",llngton. V, . 250 
,\ 'CAZ Can.ho~ Coil"ll"- Canbag •• I II. ;:Uo 
WCBA Chart .. W. lIeimbach...._ .AlI.n,o .. -n . I' •. 1S4 
WCB D 1\r,lbu, GI.nn \'oli,"-----_____ -.Zlon. 111. 345 
IVCBE Uba" RadioC"-___ ~ __ I' .... O'r... .... L •. 16..1 
WcnH Uni ..... i,y 01 Mitoi ... ppl ___ ~_.O>1O<d . Mi ... 7U 
WCBM 110,<1 o.a'.'''L _____ ~ ___ 6.allimore. Md. 11' 
WCBR C- II. M ..... '-_______ I'Tovidtn.,.. R. I. 1Jt 
WCBS II. L. O' ... i"'. f'on.able-___ Provi~. R. l. 241 
WOCO W.ohbu.n-Crooby C"--_____ .Anok.o. Min n. 41i 
WCFL Chica(O FO<l. 01 labor ______ ChicagO. 111. 492 
WCfT K"i, h .. of Py.hi • • 1!""",---T ulI.bom .. Tonn. 152 
WCGU C. G. Urultr .• _____ • ____ •. l..akt .. .,oo. K J. iS I 
wao C. E. II'hi'".,"'--____ Caml' lab. II· ... lJI 
II'CLS \I'CLS In<:........ lolitl. 111. 2 1 ~ 
IV~IA Cul'er Mili.1U)' "'""demr Cui ... ,. [nd m 
WCOA City or r • ......,I~ .P.n-or... 1'10. 1'1 
IVCOC Crya'o.l 0;1 Co.. ._._Columb .... Mi ... 265 
,,"COM lllnd Fitld Milkry ____ M~DCh.,"u. N. II. 151 
I\' COT Jacob Conn Olnryvillt. It. I. 16., 
WCltIl' 0;"'00 R. I\'hi,,,--_ ._Ch~, III. 4 11 
WGSH Cong"''' Sq,u~~ Hotel Co __ 1,.".,1>.00. ~1ai.,. ' " 
WCSO II,nonbtrg Colltc< _____ ~ngf>tld. Ohio ;:4S 
WCWK Ch ....... W. K ..... ________ l'ort Way"e. Ind. ]..It 
WCWS Bridgopo<t Bdc&t. Sta- (Port.blt). Bridc<part. Coon. 111 
II"CX Oottoit F .... P~ _____ I'OII'iac. Mich _ 517 
WOAD Oad· .... uto A«..-ieo, Inc ____ "'O>b vill<. Tenn. 1U 
WOAE Tampa Daily Tin.... .Tampa. Fla. :l7l 
WDAF "" ..... O'yS •• r__ _K . ..... C"y. Mo. 366 
WOAG 1. Laureno< AlaniB- ""'_ril lo. T ..... ~ 
IVOAII T,ini,y Mtthodi .. Ch"",~ ___ ~EI I'uo. Tau U8 
\l' OA Y Rad;" Equipmen' eo.,.. Fargo. N. D.k. :;Nol 
WOnE C;lham Electric COo. loc._ _~I'Ian'" Go. :170 
WDBJ Ricbat<llOn WayLlnd Elec. c."-,, .. ___ koono>~ •• Va. 7~ 
WDB K Bdooc C"-_____ . ____ . C"" .. Laoo. Ohio 1:17 
IV OBO Rollin. COU",," II'n' .. l'ark. FLa.. 140 
WOBZ K,,,,,,on Radio Club.. • ..Kingoton. N. \'. lJ.i 
W OEl lVilm:;<I~''''' ElK. S"""ialty Co. __ \I'lminrt<>n. 0.1. 1" 
II'DG¥ Dr. c.....-,. W. \'oun~ ___ ~.~lin...,.poli .. Minn. 16.) 
WOOD Cha"an<>O(' Radio C .... '"" __ Cho"""",,,a. T."". 15. 
W DRC Door;,,1t Radio eo..,. ~ .... 11 •• ,<1. Con ... 1" 
WUWF Du • .,. Wilcox Flin •• h>< __ Cran.lon. II. I. 441 
W OWM I4dio l"d .. "d .. Broodau. Co __ .• _N ..... rk. N. J. 180 
WDXI. IVDXl RadioCOO"f" 0.'''';'. Mien. 1'17 
WDZ 1. l. Bu"' __ T01O<X>I •• Ill. :178 
WEAl' N .. io .... lllroa,la ... in~ Co. 1' .... York. N. \'. 491 
WEA l Cornell Uni ...... ,y !th .... N. Y. 154 
Wf.,Ul aor. 01 N. l'b.infi.Id_ __ I'onh PLa:nlitkl. No J. 161 
WEA;>! The Sht-pa rd Co !'tovidtnco. R . I. J . 7 
WEAO Ohio Sta,. Uoivo,oi,y Colun,oo .. OI,io 1'14 
WUR 1\, 11ard Stota!:" lIa.tl.ryC.,. ____ ae. .. Wt~. O!.io 389 
WEAU 0.,->:1..",0...,.. Co s;""" City. lo ... ~ )75 
WE BC W." .. C"",l B.i<!v> Sot,,"rior. W;'. 141 
WEDr, I!O» W. W.IIor. ..C~JnbrHJc<, Ohio 1M 
\\'I>BII &!go ... «r Il • ..,h 11.,..1 Chicago. 111. J'O 
WE BJ Third A,· ... u. R.oil~-ay Co_------l'_ York. 1'. ¥ . 17J 
WEBI. R. C ..... Sh ..... ( Pon.obld ____ I' ... Vorlt. N. Y. m 
WI> BQ TOl e Kad;"Co..,. Ilom.bu'l.III. m 
WEBR II. II. IIc .... IL_ .Buffalo. N. \'. 1-14 
WEB'\' HtIoi, Coll,,"----_ 1ItIoi'. Wi ... m 
WEDC E. D<n.mar~ S"""", Oica",. III. 150 
WEEI The E:d;"'n t:l«. lIluttUna'itt~Co_-BMton . M . .. 3-\, 
WEHS A. T. Beck .. ___ • ___ ~ __ .En .... "". 1Il. 242 
WEKD F""lkmd IUIdio Engi....m"ll Co. _ i'hiwl<lpIoia, I'a. no 
WEMC ~ .. ol ~Iiooioo>ary CoII"K"--Btrrion $;><in"" Mi<b. 316 

WE:':II AII· ,lm.nu.n Kadio COrp ____ • __ ~. ILL 1" 
WEPS AI.,,,,"- Radio Co .• I ""_-G""",,,,", ... M .... 1'15 
WEll' S,. I"",i. Uni ..... ,y &. I.,",is, Me>. J60 
WFM Dalla, 1'."11: D.:r.llu JO""'O'-_ Oall ... TtL 4' 6 
WF ... M Ti ...... l'ubIL%i'" Co...... St. CIood, M;"n. :l7i 
Wr AY Un,wni,yof N._ko liocoln. N.b. 170 
WFBC Fin' Dope;', Church.., ..Kno~vill<. Tenn. Ui' 
Wr BE G.rfiold PI..,. 1101<1 Co. ____ C;n.,;ona'j. Ohio U1 
11'1'11(; Th. w .. ,. F. GallI. Co.. ______ --"lt ........ " • . 17. 
WFIIJ S1. John', Un""""'Y. ColItgfl>OIIt, Minn. 136 
WrB l Th . Onondaga Co.. ........<;yrao:u .... N. Y. 151 
WFDM M""banu II .. ,&U,h. Co-._.1hdi>na"oH, .. lod. 1611 
WI'BR Fifth l"'on''Y No.ionaJGuard-_ lIahirnort. Md. lS4 
11'1'111. K..". Colkfl"O- G.al..bu% Ill. 1S4 
II'FCI t·n.nk Crook. Inc._ P.wtuo:ktt. II. I. 158 
WFm' F. O . • ·.lIai,,--_ Fli~,. Mich. ll4 
WI'''H I'on Ha.rrioo<r I/",.L C1ear ... ,u, 1'1 • . 355 
\Vf1 s.. ..... brid~und CIou.ie< ____ PItir.delpltia. I .... 3M 
wr lw Th. A<m< M~ls, Inc lIopkitJ,viIIo, Ky. 351 
II' FKn V . ... Ba".'Y C"'1'_. • __ ClricagO. III. 2 17 
,,"I'LA &a. R.t .... Radio Co..,. __ ~_Uoca lU'on. I'La. 440 
Wr RI. Fl.i.ootoh Rodio l .bo __ Brooklyn. N. Y. 330 
WCAl I..a""", .. Elt<:. S upply &: Con ... Co._L.ana."." Po. 148 
WGBB 1I.II.Cu"..... r~n,N. \'. 2U 
WGnc First 8>.",;"., o.u,<;II.__ ~1.mph'" Ton". :178 
\I'CBF Fink Fumi, ... Co Evan.villt. Ind. 13'1 
wcal. s.:.a",,,,, D_"..,., Inc S",,.n,on. Pa. 240 
WCBS Gimbtl Bro,h"... _...AJtoria. l. I .• N. Y. i l6 
wcnu ~lorida.Ci, ;" FO",,~Co. __ FuIlO<d By_Th ... s.... Fla. 384 
WCBX Un" ....... y 0/ M.i"'--__ . ____ Orono. 1'01 •• 13-0 
WCCP May Rod;" B.w.ok ... , Cot1> N • ..-ark. N. J. Ui1 
WCES Oak 1~3'"" 8 __ .i"ll Corp .Chic""",. IlL J l i 
WCII I' C . H I'h"' _______ ""O"roi, .Mich. 270 
\VCl 101 ..... at;., ... 1 Broadu",nl C"", __ l'e'" Yo.k. N. Y. 441 
WO M V.m" and Elton ~ .• ___ -J"" ... " •. Po. 26' 
WGMU A. II. G",be ll: CO. ____ ,rortablt) No.' York 1J.6 
WC N n.. Tdbu",-- O icagO, 111. 30l 
\,'GR ~'«I<",l T. and T. CO .... __ . __ Duff.ro. N. Y. J" 
WCST Gtotgi. &0001 0/ Tochnolo&Y ____ .Atlan'a. Ga. m 
WGWB !!adioalt C"..pora'ion.....-.-_~Mil .... uktt. \\~ ... 3M 
WGY C. ... ral £l«.Co.... __ . ____ .$c:be...., ... dy. N. Y. l7'J 
WIIA Uni,''''';'y of W"""",in Modi,,",. \\~ ... 535 
WIIAD M"'Iue". Uni",,""Y.. l'o!il""uk..,. Wis. 275 
11'11.-\11' Strornbtrg·Cu\"'nT.L MfK.C<>--- R<>ch ....... N. Y. )78 
WIMP 11'.11. Taylor Fi", .... CO'l'--------I'~ ... YOO"k. N. Y • .01 
WHAR F. D.C""",Soa&.---",Wt,icCity.N.J. 175 
WHAS Courier.Jou .... [ & lou"',;lI. Ti .......... Loui>viILe. K y. 400 
\\'HAZ R.ns«l .... l'oIyt""bn;'; ," .. ;.u,~.Troy, N. Y. 37'J 
WIIS S~""n<y&OOoICo _____ K_Ci,y.Mo. 3106 
WIl BA C. C. Shafl .. _~ ___ . ____ ....o;! Ci,y. Po. 2541 
WII RC Re •. E.!'. Craham .Canron. Ohio 1S4 
Wil DD C1u.ntbtr of C.(lrtln1<'f«.. _I1<II<1,." •• i ..... Ohio 1U 
WII BF 1!t •• d..L.y S"",,;aJ,yComp>ny __ Ro<k loLand. [n. m 
WIl Br.. C. l. Can-ell (Portablcl_ Chicago. 111. 216 
WII B~' C. l. C.rnU (Po""b~)_. Ch icago, I U. 216 
\\'II B:': FOr .. A,..,. M,thodist Chu","-_ "'. P., ... obu,~. Fla. US 
II' l lDP Joh"''''-..n Au,omo\);le Co..-_-J"" ... town. I'~. ~ 
WHRO WlIIJQ. 1"" _____ ~ __ M.rnpJ,;,., T. n". lJJ 
WlI BU Ri viera 'n..,.,,,, II: Bing'. Clolhi"K~nde'-'. Ind. 119 
WII BW D. R. K .. ".Ie..... ______ l'bilad.lphia, Po. 216 
WHBY S •• N<><htn·. CoII"lI"-_____ II"t>, d. P ..... II" ... 250 
WHO[ W. II . Dun W<l<l<ly I .... ,'u'<--Min .... polio, 1'01, ..... 278 
WII EC 1I",,,",,n Elt<:'ric Co .• I nc ____ Rocr_. N. Y. 15& 
II' ''VC Trianxk Ilwadtu' ....... _ Chico&<>. III. 1S8 
WII K Tho Radio A;,- ....... i<:eCorp _ClovtLand. Ohio 17l 
WHN G<o<-ge SChubel.-.... ____ .N .... Y.".k. N. Y. Mol 
11"110 Ban"",'. I~I. Co.. 0.. 1'010"",,,. l a. 5111 
WIIOC lI"n.i"~,on Bdcot .... A.... . Hun''''""n. Ind. 1U 
WilT R.adiopIt~ Bruaoo,,"i,,~ Corp............._Dw-6eld. III. 400 
WIAO Ho_dR.MUItr l'hilatltlpltia.Pa.250 
WIAS !lome f:It"tric:Co _Bur!iogtoo,.lo .... 254 
WI BA Co",.1 Tin .... &"'"d T"""~~bilioon. \V'L ll6 
WI RG SL raul'. l'rot ........ E. Church __ Elkinll'o'k. I'a. 1ll 
Wi ll i F""'trick D. Zi"tl~ J. _____ Flu.lr;.g.l. I .• N. Y. 219 
IVI BJ C. (,. C-.l1 (I'ortablo) _Chicoro. Id . 1 1 ~ 
II'I B.I1 C. I.. C . ..... IL ("" ... bIo) ChQat>. Ill. 11' 
WI BO 11'100 D.-dca ...... h""---__ C nicogo. Id. 116 
WlnR Thu ..... n ". o..inp.- .I\·oinon. W. 1' •. 14. 
WinS T. F. ""n'«_.____ Eli .. "",h. N. J. 20.' 
II'IBU Th. EJo<,,,,, F'mL __ ~ ____ I'oyn<" .. \Vi ... 11. 
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Talking Movies Now; 
Practical Scheme 

T ALKING motion pictures in 
which the simultaneous timing 

o f action and sound is all lilnC$ as­
~nr..d ha,'c been announced alld dem­
onsln.lffi by 1M General Electric 
Company. The proc<:Ss, the re. uh of 
se""",] years of experimenting in the 
GeM"'! Engineering Laboratory of 
,be company, mea,,", but .lig!l! change 
in standard motion pklu~ projectors, 
since it involve. only the addition of 
a IiOUnd-reproducing attadunent and 
a loud spr.IkeT s uitable for a uditorium 
use. BoIh II", picture and the J;Ound 
are ~r<led on the s"me film. 

One of the demonslrali<>lls has been 
,,·;111 music: II> accompany future 
films, lhe musk being by a fuU con· 
tert orchestra . o.::velopment of this 
field requir"" no change ;n the tcd1· 
nique of making the original film. 
After the original picture f.lm 11"-,, 
been made and titled, the aorompany· 
ing music is pla)-ed by a con«rt 
orchestra and i. recorded Oil a film. 
The picture and sound record< are 
then printed on one film in the prop­
e r time relation. 

Anolher type Iw; been the showing 
of :!ingers and ,nstrumentalists while 
they a~ prciICoting programs. Thus, 
when an orchestra i. shown 01. Ihe 

to follow 

:;d:im;;;i'.~.-'It is 
and lines, which produces the 

sound. The film ;$ p;>.SSe(l through 
the reproducer at constant . peed, and, 
as the~ light and dark bands pass 
<apidly before a tiny slit in an optical 
. y. tem. lhe amount ollighl ;s varied 
T ever-chang;ng amount or light 

Protection-
Wbrn ,..,ur radio , nl. """ i, in· 

, .. 11«1 e> ... obould be .,. • ..,;>«1 to 

.... ke .ur~ thol Ih • • • rial .. "..., i> 
prot .. ""t I""" Iii"''"'''. 

T I>c J ..... 11 I~htni'" . .... , ... i , 
ida] 1o. li,htni .... _<et»n. It 
m .... Ih<. ".m.rd mjuirem<JlU 
fQr liJlotni"ll" . , ,,,,, ....... t lorth 
by UDdor,.ri .... Labon,on. .. &ltd 
i, lill«l by thot orpru • .,ion. 1, 
i. «><It_' . nd .,..i!y <Qnnect<<L 
TIl< o:on.,,,,,,Uon i, ",,,,...,,;'1 ond 
it ....,. be in.l2llfltl .iiM indoQ" 
or ,,",<loon. 

" 

A,. ". .... d,ol,. ,~ ,k .... ". •... 
~' ''''itt . f fo , t""ip'"" ,;";010, No. IQI 9 

Co. ~ Jewell Electrical Instrument 
I~' Walnut St •• C~lca,o 

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

WORLDS RECORD SUPER EIGHT 
MADISON MOORE ONE SPOT 

I'll". in Lin . Unleo""ol.. Slh«·Mo .. ltaLi 
Mdo-Huld EI .... n Tube. Samp.on T. C. 
St. Jam • • Super .... «> Short Wa n 

S:~I':,~~'~"Su' r ~-:!::~I~~tl:!.fF";~:n. 
Njn~ jn Lln~~. F . L. P~a.a troJ 
..... o<Iyn. Sa mp..,,, Radio F«,,".n~y C~oke 
Ka . .. E"uam ot1< Coil 
Ca<l>o<undum Sup.. C~lca&o O oity 1'1 . .... Rec . i ••• 

World. Reco.d Sup« 9 

In ""iting u , SPECI FY jus, ... ltat book·up you >I. ;n ....... d in 

WHOLESALE RETAIL 

NEWAnE1LECl'me Co. 
jUjfh0!z but J\'adio~ 

CHICAGO 

226 WEST MADISON STOtT 
TELEPHONE.­
MAIN 462.7 

ILLINOIS 

teivcd by a pbotoclectric cell~ 
t,~ Jectric ~~wh.ich is extremely I 

iv e to any chan~ in the an'Otml 

ghl striking il. .11~=::":"7~:::~""=:~~=:7~,,,~~~~~~~~~~~~'"J 
Pi ..... M~..." RDdio Ag. 1r~ ... W"':Ii~Q 10 A.d~.rli .. ,.... 
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"lBW 
WI BX 
IY1BZ 
W ICC 
WIL 
WIOO 
WIP 
WJ "'O 
WJ ... G 
WJ ... K 
WJ ... M 
WJ ... R 
WUS 
WJ AX 
WJ ... \, 
WJ ... Z 
WJIJ ... 
W J OO 
WJ OC 
WJOI 
WJ RK 
WJ OL 
WJ RO 
WJ OR 
WJ RT 
WJ IIU 
WJOW 
WJ OY 
WJ81. 
WJJD 
WJPW 
W>R 
WJ UG 
wn 
WJ l. 
WKAF 
WKAO 
IVKAR 
WKAV 
WKH", 
W KHH 
w>rno 
WK8E 
W KHF 
WKIIG 
WKDlI 
I\' KBI 
W'W 
WKDI. 
WKDM 
WKIIO 
W KRP 
WKDO 
WKns 
WK8T 
WKH U 
WKOV 
WKIIW 
WK8Y 
WKHl. 
WKOII; 
II'KJC 
1\'K8C 
WKY 
WI.AC 
WUC 
WL ... P 
WL' 
WUIC 
WI.RE 
WUIF 
WLUG 
WLBIl 
WLIII 
wcw 
WLUL 
II'lJJM 
WLUN 
wl.no 
WI.80 

C. L C.,,,,II (l'o<t>bI.l____ _ __ .Chi,"Il0. III. 11. 
WIBX. Inc_._.. .U,ka. N. V. lJ4 
... . 0. T,u"'-_ __ .__ _ M, •• "~",,,ry. Ala. 111 
ll,idctPort OdO>l. Sto<;"n ___ .Bridpport . Conn. 2M 
8en_ Radio Co.. St. I..oui .. Mo. ~8 
Ead C. Fish .. Co_ Miami. Fla. 148 
Gimb<l B,"" ___ _____ _ ._I'hiladelpilia. Pa. 508 
J""k_·. Radio Eo&,. Lab<n ,onr....._.\Vao:>. T ..... . 353 
Norfolk Daily N ... ~ Norfol k. N.b. 11& 
Kokomo Tfib""" Kokomo. Ir>d. lSoi 
D. M. P""l\am. __ .. C«la, Rap;d .. 10"",, 2'" 
Th. Outle, Co _________ l'rov;d<nt<. R- 1. 4U 
Pi,..w,gh Raolio Sul'f'ly H"' ..... __ Pi'tsbuf¥h. Pa. 175 
CityofJacbon,·a"'-. Jocbonvil".FIa . . U7 
C"",land R",,".\ca .. in~Corp C .......... d.O. 4M 
Ame.ican Bdc .. 'Co<p _____ ._ M'.P.-oop«.,lll. 119 
D. II. I. .. n'" Jf JoI;',. 1\1. 207 
Fin.noial Journ.L... ---51. I'<,.n.bu.g. F ia. U5 
Hum".., Fu,ni,u," CO _ _ ___ . _ _ _ LaSaIl<. III. 114 
lIobt,.,S.John""'---__ • _____ .. Rod Rank. N.J. 119 
E. ~·.Good"'''--___ . __ ._ .Yplil.n,i. Mich. 2.13 
Wn,.Gu. h&r<l D.y Coo.h C"-______ Deca'u,. III. 170 
Voldema, J.., .. "--______ .Ne,. Orl.ans, La. 1'" 
Omro Drug St_..... _____ .Qmm. Wi •. 121 
Jo~n S. floyd _Chicalo. JII .• '" 
Bucl",dl U"i .. Bi,y 1 .. ..isbul1: . "". 21 I 
C. CulO<><t.J, ___ • ______ N .... Orkans. 1.0. 21G 
EIoct.ic Co~"".ion Co_ Cadod.n. Ala. 270 
Roland C. Palm~'.__ _Chka~" Ildt h ... 1\1. 428 
Sup~"", Lodg •• I... O. of M _ __ ~I_"" •• ,. /11. l7A 
J.P. \\';)___ .A.h'abula.Ohio l40 
Station WJR.. Inc. r"",i.oc. Mich. SI7 
U. n. 1( _ ____ • ____ 1'.'" York. N. \ ' . 517 

Radio Coo-p. of Amtrin N ... • YOfk.". Y. 405 
Rad;" C",p.of Am.,kL- Bound Brook. N. J. 4S. 
WKAF Il",..,\ca" i", Co. ___ AIlI""uk".,. Wi •. U t 
Ra,lio c..-p. oj 1'''''0 lIico. ___ ...s. .. Jou". I'. II. 341 
Michigan Sta •• Co!Ieg<. .. _ _ " ... 1 I ........ n~. Mi<h. 23/i 
l..aoon;' Radio Club 1_ ... N. II. 421 
Arm .. Ba".ryCo...._._ _ __ .Chic.a<>. III. 110 
Sond ... B ..... _ _ _ ___ ___ --.loI;.'. III. l8.l 
H. I. A"".y_ __ Din"'n,ham. "'Ia. n.5 
K. & 0. £I«I,ic Co _ _ ._ • _ _ \\'obo'''' M .... 170 
N. D. Wa.""'-_ ______ Ir>diaoa""'i .. Ind. 144 
C. I .. Ca",,11 ("",",obl<) Chic~. III. 21~ 
C. IIa .... y Muoic 0>___ I.aC,.,...,. Wi .. ls-
F. 1... SC'-n.oIL ________ Chn go. HI. 120 
..... pel T. btm"cI. 1"" ____ .5<. 1'<""'0<,. ~l .. lIJl 
MonfORa Rad;" Mr,. Co-___ Mo""'"'. Mich. 150 
J. W. Jones.. Nui,u'Ch. N. V. lIJ~ 
C..",ithCorpont.t""'-_ _ ._ JororyCi.y.N.l. 471 
Enqui"" and Nows. lla,,10 C,""k. Mich. 2U 
Sta<!igh. A,nu .. ..,.,,' I'",,,----.N ... York. N. Y. 135 
P. M. N.Ison... _______ . ___ Cal..bW'g. Ill. l61 
~·i .. t J».p!;.tChun;:h.. .. ____ N ... Or".'" l •. 252 
H. K. Amtltf<'flg (I'o<.ablol. _ _ N.~""'''. I ' • . 2.Jlj 
Knox n.. .... y .nd Ekoctf., C,, __ B,ook .. ille. Ir>d. 1n 
Cb",.hill £von~. A .. ·,, ______ H"II.Io. N. Y. l02 
F ... n.....d Wuiok (po<.obl<l...--__ Dan"I ... 1' •. 22t 
K. L .... hbo<M _ ___ • ___ Lu,li"""". Mi<:h. lSI. 
1'-<1",,«1 ... . 0.,0. __ . _____ K<oooha. Wi •. 428 
Ki,k John_ & Co.. ______ J.a oc." .... Pa. 258 
K"d.! Radio COfp_ Cin";"""li. Ohio f l1 
Hullood lIicrn.,do...-_--Oklo""ma Ci. y. Okla. 275 
L;!. &C •• ""I,y 10 .. Co. _____ N:u.hv;)le. T.nn. 116 
Fi,.., Ch"'''''n Chun:h. .. Tul ... Okl •. lSO 
Wm. V. Jo«I.1.,,-_ .. I...ou ;'villo. Ky. 17~ 
Uni"""', yol ~linn_. __ .Min"...poI.i .. ~t;"". 178 
D ..... lIu"o"---______ . _ __ . _ _ Mu ..... . In<!. m 
J.ll.l"ui'man... ______ ___ II,""'kll"'. N. Y. l.i l 
~:.. l. Oil w-d.. __ . _ _ . ____ .Kan ... Ci,y. Mo. 11 1 
R. A . Cambl ..... __ .. _._ ...... ____ f'<,onb\l<i. I'a. J32 
J"""pIt J. Lomb>.d~._" ___ ~Farm'n~,l.:tIo. N. Y . 2.lJl 
"'10)'$'''' Y .... _________ Ea .. '\'0"""". Ill. l"97 
I lonryC._"_ _CIc""Iar>d.O~io> 3M 
' .... """ .. in o.pt ... 1 M ... kotL-..S!< .... n. Poin,. 1\' ... m 
Bra"",i", O",ko Cotp_ Hooton, M ..... 4l!' 
I\'illiam £,""" Hile, {1'Onobl<l-_ .. ChicaLrO. Ill. 125 
I,,,,de.-ick A. T fibb.. J,. c.a .... buf¥. III. 141 
Eo Dale TrouL...___ ._ • ..J\'.~. II~ 13 •• 

1\'L8ft Air.,.." Rad;" ("omp,any... Belvide .... Ill. lJS 
WLC./ lutheran ... ooocio.Oon ________ .ItIlaco.. N. Y. 21>6 
WLi B U ..... y W .. kly. 1"< _________ £I"n. lit 10l 
"l.IT Li, Rras... ____________ ... l'hiladelph .. . Pa. l'l4 
W1.Pf' !<obt" A . • ·0.... .iUh1.nd, Ohio l;/(l 
Wl..S s..u-. Ro<b""k & Co _ _Cr.'" III. J.tS 
WtSL Ill>Oolo Studioo.. _______ CrtlnRon. R. I. 441 
WL1'8 La ... TechnicailliCh SChooL ____ .Chic ..... ILL 25lJ 
WLW C<OSley Radio Corl'-_____ H ... ,-ioon . Ohio 421 
IVLWl. ""ul;'. Fathert. ________ N ... VOIk, N. Y. )84 
IVLOT lIoro1d W.n.s.U ___ . ____ _ C ro.-n Point. Ind. 210 
WI.BU M."h.", /I. G,.,;""" _____ __ .. Can.:u.ota, N. Y. 2n 
WlBV Joltn 1'. Weim<;, & D. A. ScticL-MonWld. Obio 131 
WLIIW Petrokum T.I<pIt"""C ..... ___ . ___ ._.Oil Ci.y. Pa. 321 
WLDX Joltn N. B.-ahy._ ... ___ .J.onc hb.r>dCi,y. N. V. 211 
WLBY Aimone EI<o<'tic. __ .. ___ . __ I,,,,, 101"""'0 .... Miclt. 2SO 
WLlrl. Thompson I.. Gue,noey __ •• Do.....-.I'MC<olt. Moin< 199 
WM"'C C. B. M~i,h... ________ CUe""via. N. Y. 27~ 
WM ... . • Round Ilili. Radio C"'p _____ Dan""'u.h. M_ 441 
WMAK N.,..,on l.alxwa'Of;... ______ I.ockport. No Y. 2~ 
WMA/. M.A.I.ce .... _______ W .. hinJ'l"".O. C. 294 
WM ... N I/ .. k<" IUdio SU,""'-_______ CoIumbu .. Ohio 278 
WM ... Q ChicagO o.ily N<Wl.._. ________ Chicogo.lIl. 447 
WM ... Y Kinphigh ... y P ... by! .... n Chu","-_St. I. ....... Mo. 248 
WMAl. 101.""" Un; ...... 'y _ _________ Moron. Ca. 161 
WMS ... I..,Roy Jo .. pIt fl«,t.e (P".. •• blo)..._N .... pot'. R. I . l5CI 
I\'MBII "'m«ic •• Bond 8: ~IO<lf.pC"-___ Chk~. lIl. 25G 
\vM BC Michigan ll"""'tu, inK Co .• I"""",,":':.o.."";t. Mich. ~, 
WMBD "-ia lloiChl.s Radio I.ab __ . __ l"'<l<ia ~kil:h ... III. ~1'J 
I\·MB.: Dr. C. S. s... .......... _ _ ..-St. Paul. Minn. 1111 
\VMOF FI ... ..-ood 110,.1 Co,p-Miami Bnch. Fla. J84 
WMBG Ha", ... & M .. 'i"_, _ ____ Ric~""'nd. V •• ~ltI 
WMS Il F..d ... ,o Oudley"'b<-r. Ponabl"----_Chica,o. III . 1M 
I~I BI MOO<ly Bit~e In"i'ute.. _ ____ .ChicagO. III. 188 
WMBJ \Vn~ Roy McShJ .. y ____ __ .. " __ M ........ o. Po. :278 
WMBII: J oh n C $lad<.. Hami!.on. Ohio J~ 
WMBI. &olord /!adioS."dioo. ._ Lakeland, . 10.410 
II'MU.\I So""",h Oay Ad",",; .. Chv«h __ M.mpltis, T.nn. 145 
WMUO Ro,1» s.,-""" I~bontori< .. ___ ----Aub~'n. N. Y. 1.18 
WMBQ P:!.ul J. Gollhol" ... ____ ___ Uroal<ljm. N. Y. 110 
WMIIR P",micr €Loa.-ic Co._ .Tam"". Fla. 2541 
W~IUS M.d ', !lottery Co- lIarri~. Po. J<;JI 
WMBU Po"1 J. MilIe,______ ~. P;tt"""l1:h. l'a. 2M 
\vMBW Y""oK"O"'" 11<1<>1.1 . Co .• In~ ___ V"unll"ow". O. 17<1 
WMDY Rot"" A. loao<L-_____ Bloomin,-"". II I. 2'11 
WMC Con'mn-(;ial Pob. CO _ ____ M<mphi>. Teon. 5M 
WMGA Cr«ly Sq. 11 0,.1 Co_ lI0b0k<n. N. J. 341 
WMII ... Younll M<n'. Il.br ... A ... ' . . N<". York. N. Y . no 
WMI'C F;"I M.'ho,~ .. Chur<h . _ __ -1.0.1'0<,. Mi<:b. 10J 
WMRJ ''0,,,,, J. Pri ..... _ . __ ._. _____ J.maic • • N. Y. 1]"1 
WMSG Madi""" Sq. Ca,d. 11<1< .... . Co,p. N ... York, N. Y. J Ol 
WM VS E<Jwar<l J. Malone. J,. ______ _ N~W3.'k, N. J. 41. 
WNAII Sllo"",d S,_ . ... _. ________ .Boston. M .... ll!O 
WN ... C She]>.,~Storu...:...._ _ __ lloolOn.M .... 410 
WN ... 1l Un""""yofOlcIaIloma-..... __ ... Norman.Okla.12S4 
ViNAl. Omaha C .. ",allligh SO'-L--_-OmaIt •• N. br. 2.1-8 
II'NAT l~n;nK B..."he", Co. .1'l1ilodelphia , Pa. 250 
WNAX Dakota 11-.1;" "'ppa"'''' ("0_ _ • .Yank'on. S. Dalt. :l44 
WNU... M_ T. RaII.tty_. __ ..Foro .. Pa'k. III. 238 
WND!' 1l0";tt ·Wood Ra<lio Co _Endi<lou . N. Y. 2(1~ 
WNBII N .... /led/ordllo .. L _ _ . __ N.wB<d""d.M .... 248 
WN81 Wm. J. Homat>otnlci..-____ -.l'o'u. III. J.YI 
WNBJ L.ono.dak tlap<is' Chun:"-_ _ _ Knoxvillo. Tenn. :us 
\\'!'IB K lIattOtt F..k",, ";" Co-___ ._ .LeRoy. N. Y. l54 
Wl'o' BL Ib,,~ R. St..-m Illoomu..:",n. III 4'~ 
WN80 John IlfO",.I ... Sv<~ WooltiRi'on. Pa. lJ~ 
\v NIIR """"la, RadioSl>op Mo,nplti>, Tun. 1U 
WNIlQ Goo-~,," P. 111'0_. .Roc"....". N. Y. 401 
WNJ H.,,,,.n Lubinl'ky __ _______ .N .. 'ark. N. J. 35(1 

I\'NOX P«>r<Ie. T.l.o!I:T.I.Ctt-_~ _ _ _ K"""vil"'.T.,"'. 268 
WNNC W. n. N.I ___ _ ____ . _ _ G.eensboro. N, C. 214 
WS YC o.:p! . of PI." " Ilc SI , """,,.. .. __ Nr ... Y"-k. N. Y. ~26 
11"0 ... 1 Sou,l>em ~:;quipmm' Co Son "'ntonio. T ••••• 194 
WO ... N J. D. V.u~h,,--__ • _.-La .. "",ncft>W~. Tenn. »6 
WO ... X Frankly" J. 1\'0111 T~ton. N. 1. 1'10 
WOB» 1 ... _", F"..nK' 8: C"" ... Co.. _ _ ____ Cllieaco. III. MS 
WOCB Orlanoo B""'dcaoti,,~ Co ____ .Ori>ndo. 'FIa. . J I 
WOC Palme, School ol Ch;""""""L-Oa_pao-,.lo .... ' ; 
WOCl. A. D. 1'.""00....... __ . _ ___ ....1""..,,'0 ..... . N. Vi 
11"01)'" 0'00. T<mpLe of Muoic..-__ P.'.....,n. N. J. 



KAUIV ,\\.0;:' JO' "pnl , I'H.i 

These Coils Im­
prove Any 
Radio Receiver! 

~ ~ ,':" ••• :" ':"-.. "'l"! ~- Y .. ___ I .... _~ 
" ... _ ... __ blo ...... ... 

FREE ~~.~.!J"= 
=~:::. .... ~..:~ ... = t=; 
............ .. ..... , ... ..... to .. U _""'-_1 .. _. 
Ge •• h~.« A u .. (;.,116I, .. m y .... , 
d....ter. 1/ he 1$ ..... 01 .... clr, 

o,de, dr,«, IrtJm the lao.a,y. 

AERO PRODUCTS, Inc. 
Dept. 106 1171 WIl""n Ave. 

C HICAGO, ILL. 

MAIL COUPON TODAY 

-- -----

[ An Improved Refuse Burner I 

, ..... .;j",,,;d .• ;;.;;;~.,,; 
sons ears, show 
high_pitched tones are he..rd mO,e 
ea!ily thall low.r ones. When the 
sam. amount of physical energy 

RADIO'S 
LEADING 
PUBLICATIONS 

To. CITII&tI·S ..... DIO CAU .0<11: 
i. _'. G ... _, ..... i .. '..... C<oo_ 
.. I •• • • iM .. , .. , I ............. ' . ... . 
. ........ .. ....... ,old •• , ... .... 
"",i ••• _ .............. ...... .. 

~:~·.::.~u.:--~:!"·:r .-:.:::: . .......... _ ........ _ .. , ........ . 
...... . ...... u ,b ..... , ......... Ii" ., 

~:., ':.~.;~."::!1\~~. ~"';.,!:t;: 
... •• loonb ......... . . .... " .... ...,. .. - .................... ,-
•••• " .............. " ..... , •.• c . .. , . .. , ........ U_. Y_'i .. ""d"~ 

Th. mri1EH"3 """Q ......... u. 
CAU .0<1.0: , ••• i .... ....... ' Ii" .. .. " "' ..... .. _ .............. '-
............. tou .............. c.-..... ' .... ..... , .... _ ... _ ..... .... _li. Ii .. oh""ohlo . .... ~.... ... 
....... ,~. "b.l. , .. " t-V. a.. Coo • 
.... Eo.<Ioa<I, A","allo, F ... , .. 0.-
.... , . .... To. .... i. 10 ..... ' ... " iIo L A". _ ..... '" ........ !004 ........ . 

r ...... " T •• _ •• ... ...u. 
" . ___ ............ b ... . '<1.0 :=-.::.-:-::" ":'~.:':':-:;-..E"": 
:::".rt.~s. : .... "':t: .:!....: r. o. _., ........ 

the oth. r high, the higher to". will Citiz.eDs Radio Call Book 

I 
p=ent in two tones, one low and 

sound much louder to Ih. average ca.r Chlc.;:S s. D .. ,bo.n slilllnot. 
than does the lower one. IL_::::::.:.: ______ ...:::::::.:..J 

Pi ..... ,1f.,d;"" R4dio .01". 1f'M~ w.;,;"" '4 J\dV<T''''~''', 
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\VOl Iowa Sta,. CoI1<g~ _____ ._...A""", low. 210 
WOK N"",ro_nd Radio 1.111/. Co-__ Uo"..~-'. IU . ~l~ 
\I'OKO Harold E. Stni'IL ______ .I~k..ok;I!. I'. Y. 11l 
WOKT T;\u .. Et.Corpor.,.... RocM>, .... N. Y. J.4~ 
\\'O~I T M ibdoTh .. '<T ________ ~bni\owoc. Wi .. 1:14 
IVOO Jolm Wanamal<er __ Ph ibd<1phia . Pa. 508 
WOOl) Gt&lld Rapid. R.dio Co ~-.... ,.ood. M;d .. 1U 
WOO Uni,y SChool ________ Kan ... Ci\)'. Mo. 118 
II'OR l . Bambuj:<Tud C<>-_____ I'.~ .. ,k.l'. J. 405 
WORD P""ple'. f>ulpit "..., __________ Batavia. IU. 215 
WOS St .. ~ Mark<1 B""",~-JofI .. _ Ci'y. ~lo . •• 1 
WOW 11'00<1"". 0( .bo \\'""Id Omaba . "'~b<. H . 
WO\\'O MoinAu,oSuPllly Co _Fort Wayne. Ind. 2Z1 
11'1"<1 1.1 Radioeo.p.oCVir¥inia..~ ___ ~""rolk. I·a. 319 
WP'!' K N. D. Ag. CoIlqc,----..A."i<uhural Col~. K. U. 1 " 
WPAP (s... \\·QAOl---______ Clilloid~, N. J. $/I I 
WI'CC Nortb Sh"", Coni. Clt"","-__ I.."1Iicoi:<l. HI . 158 
wre ll Coot""" .... Radio CorP--.~ __ .:>< .... York. 1'. Y. 21l 
11'1'00 H. t . Tu",.. BulI.lo, 1'. \ '. 2* 
WP E'P Maurice Ma~_. _ . lI'auktga •• Ill. 113 
IV PC Th. Mun idpall'yofA,lan,i<Ci,y_\llan,i<C;,),. N. J. 300 
WPRC ll'it..,. l'rin''''i & Radia Co _ __ llarriobu ... P •. 116 
\I'PSC l'""n,yI,,,.iaS,.,.Colloe<-__ ..5u •• c..Ilq • • I'a. 161 
II'P5 11' f'ltiiad<lpbiaSo:hoolO(Wircl ... T,U'ltill"ldpbia.I'a. lJ6 
II'OM llo""""A.I.I ... 1 •• J r _______ r.rL:<:t'bu'I.1'0. no 
WOAE' M_e Radio Ne .... S ••• ""'--_-SpriD~r..ld. ,"'. 146 
WQA.\1 EIo:<,riul Equi~ .... n, C"-____ Jliami. fla. 2M 
WOAN Saan"'" y""""--.. ______ -S<no.nl"", Po. l.Sf 
11'0 ... 0 Calvory Bapti" Chwc ... ~ _____ Cli/l'Wdc. N. J. 3.1 
WOJ ' Cal"m<n! ~inbo S .... dca .. ",S Ca __ Cbicago. m . 4+4-
WR ... r Th, Radio Club (l"c.) ____ ~.L..Poctc. IRd. 211 
WR.\IJ S. N. Road.- Pro\~k!nce. R. I . 2M 
WRA .. Economy Lilb. Co. .£oanah>.. ~Iicb. U6 
WRAM t ",nbo..d COIL"lIo..-. ______ .G..IO>bur;;. Ill. ]4.4 

WR.~ \' An.ioch C~II<it-_____ \".no ... Sp<inp, OttOo 26J 
I\'RAW A_uo Hadio & El..,ric SMp---_R<oding. 1'0. ns 
WRA."'I: Baac:.h Cb""'h . l"c_._~ __ ---1'hil..ddpbia.I·" U~ 
I\'RI.IC immanu<l lu.h ..... n ChurdL. __ ".lpofO'oo, Ind_ 218 
WRC ~dio Coo-p. or An..nc....~.~_._\\'a.hinlrl'"'. D. C. 4 ~! 
II'RCO Way"" Rod", CO. __ ~ ______ RaI.;Kb. N. C. 151 
\\"R[C \\'00 .... •• R.~io Shop 111ti«h>.,,,". Ton". 15. 
\\'R£O IUoMot.,,-Ca<Co __ J.an.illioMich. 185 
WR F.S H. L 5o"1'''' ________ lI'oIo.o''on. Mu •. JOO 
Wit H" W .. h. Radio H""pi'.! t ·und.-W.""'f\.iil .... , D. C. lU 
I\'RII M ~Ie Uoopi ... I. l"c ___ ~~I;""""poI, .. Mi,,". 151 
WR" Do.04 B_~_~ _____ Jtamllton. Ohio 170 
Wit.\! Un;' ..... 'y of lIli.no~ ______ .l',bo. .... ill. 213 
II'ltM U A. H. c.-.be& C ... . I"< ____ ~lot'" """,hi ".\!U--l" l3(o 
Wllo. ... y Upm"""'t<, Publi"';", CO __ .CcyfloVilk. No Y. 374 
WRR Ci'Y of OaIlaa... ___ . __ ~. ___ .DaIl ... TH. 2-16 

WRRS 
WItSC 
~T 
WRV", 
WSAI 
WS ... J 
WSAN 
WS<l R 
WS"'V 
WSA:~ 
WS ... Z 
W~ 
WSBC 
WSBI' 
WSBT 
WS O.\ 
II'SE'!' 
II'S IX 
WSItC 
11'5 )1 
WS~1B 
WS MIL 
WS MK 
II'SO[ 
II'SOM 
WSRO 
II'SSII 
WSVI 
W5VS 
W5 YR 
WT<l D 
WTAG 
I\TAL 
WT<lM 
WT<lO 
IITAR 
WTAS 
\IT,!.W 
II'TAX 
WT,,"Z 
W1110 
WTI C 
WTIlC 
1\7Rt 
W'''AE M" """­
WWNC 
WWRL 
WWVA ,. 

,. 

Dominion of canada 
.on, 
ct·CA 
CI'C" 
C FClI 
Cf CK 
C Fc,. ... 
c r CR 

"cr crcu 
c nlc 
CFKC 
c t·OC 
Cf RC 
CFXC 
O 'YC 
CII I.IC 
CUO I 
CIICS 
cllIe 
CII NC 
CII UC 
e llxc 
CII YC 
OW" 

Calgary 1I."'kL. ________ Calgn<)·.AIht, 4.14 
Toron.o S'.r l ·ub.1t rn,. C",---Toron,o. o..,. lJ' 
~l&",,,"i I\'in:Joo.r. Tdq. Co .• (L. d.) Ca. Mon' .• Que. nt 
Abi,lb, 1'0.· .. /I; 1'01'<' Co. (l.d.) lroq"oio Fa ll .. o.,.~" 
RadioSupplyCo .EdOlOn,,,,,.AI'a. J l7 
IV. W. Gran< (t'd.) __ .__ Calgary. Alta . Hoi 
lo".-ef>,icle Ai< 5«->-0:0..- .sudbury. On,. ~l ' 
l 'Ktor;' Ci,y Temple...... .n:''''' .... B. C. 329 
TbrJack Elliot. lL'd.).... _____ II_ il,OD.On •. 3f. 
Uenry Pi.k. "" SoM.-_____ .C.Ig.ry. AI.a. 4J.4 
Thoodd Radio Supply_ Thorolll. Ont. loiS 
Th~ E1«tr io: Sbop (L.d.) g..b,_. Sa.lt. 329 
Qu ...... Uni~'y Kio, .. on. o"t. 45~ 
W .. ,mio .. «T"' .. CO _____ W .. 'min ...... B. C. 291 
Co""""",ial Radio (L.d,) I·.n""' .· ... B.C. 411 
Th. CalEory ,\I\''''''on c.'g.ry. Alta. 434 
Rileylt McCo,m.d« L'd.~__ CoIg.ry.i'llta. 154 
no. lI.mil,on Spoctator.. If.mihon. Ont . .141 
Nonhuo E\oc.rie Co _Toronto, 0.. •. JJ1 
T""""o Radio R ... .,n:b"Socit'I·_ _Toron'o. Ont. 351 
10' ...... ""'.1 Bible A .. ·n ~toon. s",oIt. 31'1 
R. IlooIh. J r O"BlIll. On,. 434 
North .... ~"ic C .... _ M""tt~l.~. 41 1 
Edmonto" J"" .... >L-____ Edn""'."".AI .... 511 

"'''­QGC 
CIt ... C 
CK C D 
CK C" 
C t.:CL 
CK CO 
CK CX 
C t.: FC 
CItLC 
CKNC 
CItOC 
City 
C. .... K<I 
CNRC Can.dian • 
C:oiRE C. n.dia" )1..,;"""1 
C:>''Rl1 Canadian I'a tian.1 
c.''R0 C • • ad;;'. N.t ..... 1 
C ..... Il R Ca.,d;," 
CSRS C.nadian 
<.:.''RT Caudi.ut 
CNRV 
CNR W 

Republic of Mexico 

, , 

" 

" , , 

., , , 

" 

, 

. ___ •. 3SO CYI. ~I..JcoCity. ____ . __ . 400 (;1;1;: M .. iooCi'y _____ _ 
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Ancient Wooden Clock Still 
Keeps Excellent Time 

Hissing Sounds Made 
Northern Lights 

ftcI>U""iR;; and olhers who he-
the nonhern forests of 

have often rq><>ned baring 
or cndtlinr sound. a(((lm­

the: Aurora Bortali. or 
Scientisu have 

t~ reporu;. for 
10 be an e1«tri­
up in lhe air. 
miles above the [::.c: ;-C_; -:. C;,.' .. ,.::-:. Even if 

in imrmllr. 1<..-pi1ll timr with the 
changes o f intms;ty in tl>c light of 
the aurora. ---

Inexpensive E liminator For 
Home Constructor 
(C • • ,;."tJ / ...... f<>fI' 6) 

10 foresta!! rapid ~aporation it i. a 
good idea 10 pour a laya- of p.r. 
affin oil ovcr the Sllrfaa: 01 the ~quid 
;n each cell. '0 a depth 01 about OM'­

qu;ortcr inch. 
It .omd;rnes happen5 thaI whtn "­

chemical rectifier is firll attached \11 
a .-«riying set, rtct.ificalion will not 
itnrnoC.'dialcly take pW:e. This il be­
Cl.use \"" pla.1':5 of the rt!CIificr ha,"C 
not h:r.eI a c .... n« to fnrn. which 
usually ",kcs ~l olinull's. 00 not 
hecomc alarmed if this should hap­
pen but lift the: ,,1C:Clrodo up out of I 
the jars and then imn~ne ,hnn ~n 
slowly. This operation will enable 
thc: nc:«$5ary film to form more 
quiddy on the alW11inum plaia and 
when thIS i . acwmplisho:d ,"" <;dill 
"'ill function propc:rly and further al­
tention wi!! be """e«nary. ' 

.~ ...... TER 
PARTS 
... U$ual 

specified for 

Madison Moore 
Circuit 

1.11 in all the otber ~ally 

popular eireuit.l 
includiol!, 

Hammarlund Roberts Hi.Q 

1.. C. Z7 (Popu4r IUdio) 
World. Record 
SHm l\1ar$hlll Shielded Six 
B· T COWlteTllha", Power 6 

Ind ollie" 

Any dealer ean ",11 you .... hy 

t. Co ..... . 
CUTU ... ",0 ( 0. . .... .. , T ....... The various rollagn n.:cc5s>.ry 10 I 

lalce Clre of the: average .-ettiy;"I"' ~bl~~~~~~~~~~~ an: obtair>ed by ,he IISC of vanabk 
",oiltancH, as illustrated. While the 
approxim;tle OUI~I or Ihe describt:d 
d.imill:uor is fOri)' milliampcltt 11 
1 SO vo]l$, a grOlel" output coon be 

MAKE YOUR OWN 
CONE OR ROLL SPEAKER 

GENUINE ENSCO KIT readily obu.ined by incrQsing ,he 
depth of I~ dect~ in !he rtctify· 
ing solution and i"",cuing the: ""I"'Co 
iti .. of rondensers C.l and C.Z. Do 
not. howev .... cut down on 1M speci­
fied coopac;ti .. of atller 1M cood~ 
..... or ~OOkc evils shown if you open 
...:ure P tisiaclOry 'e ... lts. 

I:Idor~ dosing Ihis article ;1 wuuhl 
poerhapS be welt to all the rader'. 
allerUon to t~ fan thai whi!c the 
grid lcaJc used in lhe a .. ~ t'«'Civ. 
ing Kt functiom quite efficiently I 
when regnl::l.r "B" baum .. are noed. 

Only $10 
Th" Sensation 

of 1926·27 

il will usually be, found tOO high in 
.... hu: when an elinUn<llOr is employed 
to furnish plait CUfTtnt and produces 
:l hum in the loud . pe:a1<er unit. This 
condition can he en,l)' rm>edied by I 
irum;ng a 1",,1< of lower ,·alu~. or 
what will provt mo~ satisfa<;1Ory. a 
vu;ab~ 1r:ak .... bid! t2Jl bt. a«untely 
adjusled urnil all trace of hum is 

c1imirnued. When Ihe propo::r value I I =~:::::;;====== 
will be _a,~' . ".Vlet: co. 

;~':;'$oO~'~ ':n~'i" z:t, ';. '~_~~d~"~'~'~~~""fr~f "~nJh~·i'~·~d~; "~.:'n:' i ~,. 

$2.50 a Yo":.> l-C-.: .. ~'_~~~~~-~~:=.~_:::~nC~::'_j 
Pu ... M ... (~ RJi. A,. W . ... Wri(;R~ (0 Ad ...... I'" .... 
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An Index to the Best 
Radio Hookups! 

• In 

How long have you postponed making that favorite hookup of yours because you 
couldn't find reliable and clear diagranu1 We have laid aside a limited number of 

back issuu of RADIO AGE for your use. Below are listed hookups and diagrams to be 
found in them. Select the ones you want and enclose 30 cents in stamps for each one desired. 

F.~Tl;.!"~. Ito_ ..... 
-4 Ro&I Low ~ So<. 
_I .. prio .. of. '-_ RoIN. 

M.",h, 11Z1 
-411-1\11>0 It. p. ltoooi ..... 
_H ... to Wilod Low ~ Coi1t. 
_ 4 _ w ... a.o.;:_. 
-BI...,rio .. of • TWo-1\I\>o 01 .... Auo\lo .... ~ 
~'l .. _. 

M." lIZ' 
_4 ."QuI •••• ~""'. 
-&wto Mu..1\Ibo-T_. 
-4 U"""," S._Bo. ODd .. lmpron<! Roll>-

~. 
-4 SI>·1\I\>o Ponobl. ltoooi . .. 01"" .... ..., wltll 

W""prio ... 

J ..... , IU$ 
-Kodl><llllc S ...... DIot...­
~4 Sowa-'I'IIbt S<>J::!I'-""" 
::8~.,t~~~i.. til. 1\01>0". n.. ooi_ . 

J"I,.IIZ$ 
-r..rou..1\Ibo a.......too:Utico.. 
- Uo .. M<><h e:....pIU:oll 

=:;:d:':'~I=~~w .. 
A~ti:':' I:t= d:.:.i."tw...e-

-A.lIo .... II». C'wToc. Tu_ 
=~~i:oJ".:.::~~op~.;..tio<I. 

s.p'.mber. ,H' 
-~ ... ,.. to _ ......... ....wa.Iiao. 
=~~~cio;:...":.tNIo. 
_81"";"1 _Iiao. 

O .... bor. II!! 
-4.to-TfNIII' ........ (;wolin&. 

~~~t;tJ..q,.,"i!'.~~ 
-Bl .......... of C\rwi .. UP' SiqIo 00>d DI.oJ 
~~. 

N ..... ml>o •• IU5 
_4 Good ... ..dio o..w. .... 
_As> FJlioloo.a ..... w ••• Tro..o.nI ..... 
_Bl._ ...... 4ddu.. It. P. s_ 

Do ....... .,." ill' _Tu."" It. P •• 0<1 Rocooorot.io •• 
-Rodio .... Mod .. ltoooi .... . 
_u.dueU ... o .. ~ ..... ~i_. 
_TwoI>.I wltII CMnc..rv-

J.n'!. • .." .nl 
=~;,~t:T"'"o:Jf80~ 110 .. 
=r,-::;!.:~ ~~Prio' 

Radio Age, Inc., 500-510 N . Dearborn St., Chicago 
~ 



CLASSIFIED ADVERTISEMENTS 
If you have anythinl to buy or sell, don't overlook RADIO AGE'S cL ... ilied advertise· 

ments. 
The classified advertis in, rales arc but live cents pcr word for a .inlle insertion. Liberal 

discounts are n!lowe<:l on three, .i>; and twelve-time ;mertio"", makina: rate of 4 1·2, 4 and J cents 
a "'<lrd pu insertion rapec:ti vcLy. Unless placed through an sccrNitcd advcrtisinll .a:cncy. cash 
should accompany aU orden. Name lind addrus must be included a t forego;1l1 rates. Minimum 
contract chal'ie $1.00. 

All classified ads for the May iuue mUlt be sent in by Marcl1 25. 

aGENTS WANTED 

... ono, ...... " ,, ~ •• ,,,, ........ ..... ·1[:;:;:,;=:;:;,,;:;;;;;:;;::;;::;';"';;:; ....... ,~ .... " ...... " ... , .. ,"oW<. .... , .. .... • 'Of.'.UTO.' . ... "" . ........ T'_ 
AUTOM08 1LE ACCESS01'tlES 

.... c ,""u ........ wo ... , co.. .. ...... . • "",., '" r .... co .......... II .... __ .•. 

... ' ....... _. 0:-_ 

SOOKS AND MACAZINES 

!..":'".:, .... ~:.t"' .. ' .-... " . ...... ", ...... ' .. ' 
' ''<_h . ... . .. '''''''_ ... ' ........ , .. . .... 
_~_"""_ '"_''''''''' .. .... .... _ .... , • ••• _ D .... "" _0. 
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