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HowIAverage $11 a Day 
10 WORK. • 

In 
By Howard Houston 

"Y ES, ~ 1 r. Crosby, I ' ll haw the set 
installed ton ight. .. yes, a ll ready 

10 'lis ten·in' ... s ure rou' li be able to 
gl'l \\ 'ashingt'on by 90·dock." 

Another hour a nd a ha lf job! And 
anolher ten dollar bill ill lily pockC'l! 
It all seellls like a dream. But Il" l 
Ille lell ro u Ihe \\ hole story from the 
vcry Sta rt . 

A few month s ago. I was dri\' ing a 
hread wagon, selling bread to rela il 
s iores. I had a good roule Ihough, 
and if I do say so myself. I had built 
up a p rell)" good b us ines:;. But Ir}' 
as J could, th irty. fj\·c dollars iI w,-'Ck 
\\as all I co uld make Ihal jou pay. 

I 'd be working there IIOW if it 
hadn 't OC<- II fo r f\ iary. We'd been 
" keeping company" for about two 
~ea rs , and e \'c ryt hing was a ll sct for 
our gettin g married as soon as J 
would he c.uni ng 11I0re money. UU l 

the old job didn ' l hold uut IlItH.:h 
promise-and I didn 't SCI' how I was 
qualified for allY ot her wo rk thai 
would pay 1110re. 

h was l\ lary who ga"e lIIe the t ip. 
" You can't ea rn big moner." she 
said , " ullless you're some kind of a 
specia li s l. Learn some line o f wo rk 
- become an ex pert in il ," Rul wha l 
business, pro fession or trade W;IR 

Pa y Increases 
Over $100 a Month 

I am "'''''''I:in ~ 8"y,..II(' .... IIO"' 
SiS I" SlS(! a monlh """~ Iha n I 
"·~ I onaLin~ brfo . .. ~nr"l1inJ: "hi. 
)'0". I """" ~l ,,01 oono;<I<" . $IO.ono 
100 n"!C~ fo r Ih .. couroo:. 

(.;~,..,..j ) \ . .'I. Lo" •• 
III x'" ;\1";,, 51 .• 

Gr .... ".b"r~. I'~ 

Do ubles Salary 
, ~a " '''''y .... ' ily mal .. doubt .. 

110(' "mn"nl of 'non,,>, nO,.. Ih"" 
","ru,,, I ~"'onNI "'il" 1'0". V"". 
oou r •• ,~,. b,·"", r.\('< 1 "'e "1>J"n~;. 
ma ld\ $J,OOO ov" . and dbov" 
what wm,ld h,,'·r ... """,1 h.,,1 I 
"nl mlrn It. T. Winder. 

7.l J lhlfntll .h ..... 
Gmnd Junc.io". (.'01 ... 

From $15.00 to $80.00 a Week 
Il<"or" r ""ro'I<'<' ,,·;11, " .. " , "':l.. ,nallr\J: 515 ~ ... ~ L .. " " 

•. U",. ~'''''. I ,am ',on. Sl.\~J In 
S~. ~10 a , .. , .. ~,," II ... ""rl '" " 
"""d ..... 1 limo. u.\(" Ihan h..r'''f. 

~ Si1!C<' ~r;"h.~.ir\J: • I;n\(' .. , ... , " 
;J )"'" "1:". I h",'~ .. ~.n""1 ,,101<'1' 1 r' SI.OOol aod 1 " .. II ...... Ih" <'fl"" ~ 

, "'11/ 1M' "",'iL .,1 k-a. ' S U"t.OIIIJ 

~ 
I"n..,. 

IS;~"r,1J C<'flr~" I. \,I~,,, •• 
Rout,. ' . nox tn. 
T"m"'I"". I'.,. 

there Ih.11 wa~ o 'l 
l)\'ercrowdt..:l ? Where 
could an a mbilious 
fellow Siano .1 good 
chance 10 earo bi\' 
'\lone)" a'Ul l!;elahcad. 
Sleno~raphcrs, ac· 
counlanis. d erk .. -
all down the line
e,"erywell es tablishcd 
tine (>f work was 
o\"e n:ro\\'llcd. a nd Ihc 
pay was Sl11a l1. 

Then .\ Iary 5.1id, 
"\Vhl" not fi nd a new 
fic1d1" Thai was a 
good thought. The 
I1len ".ho went inlO 
Ihe rai1ro.'ld business 
carl ) "" Icancd up." 
Thc ".,m.e "as In.c 
of the IIlO\·ie game. 
Ihe auloillohilc busi· 
" ess-but whal was 
Ihe cO ll li " g fiel d ? 
Whnt new d CI·plop. 
mCll t W"S therc Ihal 
looked likc a new prom i" ing i nduSlr)'~ 

We bolh jumped 10 Our f<:ct. 
"RA DIO. " 
Why ha dn't .... e Ihoughl of it beforc? 1\ \1 

around us was lhe el·id enec of Ihc tremen· 
dous dCI'elopl1lcnt of R;tdio. The brood
c;\sling stallons sprout ing up all a round 
the rapid increase in Radio Stores- ne,,· 
radio m .. 1 rlUfaciuring !llnnl!' - cI·er) 1.K>d~' 
lalking about Ihc !alC'S1 ra, lio prog ram. 
t{arl io had capturerl America a imOSI ovcr· 
nighl- J Il(! Ihou".,1 nds of men wlHl were on 
Ihdr loes wcre due 10 make fortunc s out of 
i l. 

Thollsands of Men Needed 
T he "cry nCSI day af1Cr 1 had finishC(i my 

I oute, I ,,"ent 10 sc,'era 1 radio hllS; II t"SS firms. 
"Sure, there was a n opt'ning. 010, Ihe),',1 
' );I~ bill mone)"- bul dill you know ]{"diol" 

Tho'll was 111 )' cue. L"o'lrn Ro'ldio. l1a;onle 
a l~a(lio FX[JCrl--1lllcl 1 d idl 

Wel T. thai re..II\' is 1Il\ II hole ~Hon . 1\'1' 
oull" s tarted. I 'vc' followed Ihe pallo uf leaSI 
res1sl.llIre. Sort of built lip .• hll ~iness of 
11l} o\l n in" la1! ing, building, alld rep,liring 
t'l\d io sels. Any ~n\a ll jvb 1),,1)'5 mc at least 
$5-all. l lIsllall ), $ 10. I C,lIt easily n"lke 
frout 550 10 8 100 " lI'eek--alld more as 1 
\l;et my work syslcm .. 1! ile, l. 

Wh"t .\Jar}" o'lll{l I Ita'·e gut 10 .Icride af ler 
"ur h"I1" "'\100n oh. )C'S. wc a rc ~..-'" h." . 
i"l: a "cl)' quiel we{l,l in!; II'h,.,t wc lIlU~ \ 
dt~' ide .,her lhat- i" willch end of Ra.lio 
,dH he 11(:<;1. You ~ce, Ihere arc ' 1{J.~ens of 
,lilll' n '''' kind .. of work ill Ihis field, il'" "'0 

],i~. I ',,· ,llreo'll!1' h.lel se,eral olTers--,-mc 
I" t.!.k ... ,10.,'1;"" " t'J' l io rlep;lrhnenl. ,"I, 
..tlter "ith:l hroa.k;'sl ing s lalion. anolher 
10 gil"e nl,lin ent('rlainmcnt s, ;111,] ., goo. l 
offer "" su[)<,rin teml('nl of con"tr ll ' lion in a 
radit, ,lI. ,"1. \V1MI \\(" \lMII Iu Iledde vn is 
whkh will II", 0111)' P:") litt' lIloi'1 mOllc)" nu\\" 
hUI "iHlen,1 to tlH' 1110,,1 rapi.! :lc!I';IrI~enlenl 
it t Ilw Int urc. 

Easy 10 Learn Radio at Home 
in Spare Time 

J USI a ".or.-I a \xllIt lhis Radio bu~ine.s. 
Somc fel1o\\s Ihi nk you'n' gOI 10 hale some 
tra ining before you starl to learn Radio. 
11lal's bunk. I dilln 't know thc ditferene(" 
hetw<:cn a n al1lplifit' r and a ,Ioorknoh ~forc 
I Slarted. But lei 'lie gi"e ~O\l a lip. DOII'I 
espcr imenl with )our radio coursc. C; .. t the 
11<:51. T he 1\a lional R,'lclio In"tilllle has Ix-cn 
leaching Radioe \·t' rsince 19 1 L Thellol"Crn· 
menl rCft)\.!" i ~es ils cou rs\,' by allowing 
credit~ to ih gr;ulua les when thc) arc trying 
for a lIccnse. so }Ou ,,00 }OU ea n he cOllfi(lcnl 
you're gen in l:" Ihe be,,1 lraining po .. s ;],!r:-
and Ihal means .1 101. 

Send for Pree Book 
" RICH REWARDS IN R ADIO" 

Incidentally, the Xalional Radio IlIsl;lllle 
publi .. h a mighl Y intere"t i n~ hook on Radio. 
Thc)' "end il OUI Wil holll co,.t to ,UI}'OlIe" h" 
wa nls 10 lea rn al!Otll Ra.lio. II is filled \\ ilh 
raCIS, I)h(,tos, and figurcs OIl the Radio In
.IUst ry, and t(' ils a ll aboul its cOIl!"»e "hi('h 
Ilu ickl}' PlX't),,1r(!S you right al home ill Sr"H,' 
t imc r .. rone or the big p,1)" l)Osilion" in Ra,l iu. 

Take lily a{II' icc and i\l~.rr's-a nd <;cno l 
for that, no mnl1cr how lili lc jOtl knOll 01 

Rad io, or wh~t YU lir I'IHn ~ a re. Just mai l 
Ihl' couron for il now. Add ress li le 1'\011 iOlln1 
Rad io Inst ilUIC, J)('pL 53 11 /\. \\' .• shinglon, 
n. C. 

I~"';;O~L -; ... 0"';"0 ~s';;Tu7F..s.- - -. 
u..p ' . 53 " ... . Wu hin. lo" . D. C . I I' k-a ...... nd mr ,,'I'hout COli 0. ol>li~~ tion )·on. 

F ...... Rook " lI.kh 1I. ....... . d . in lI.adio," .. ·',kl> ' rIb 
I all ~ bo"t II ... Ol>lI",lunui ... ;n ll.adi ... Jntl ho,," .""'t .im~ , ,,,d)· M bonl(' will '1" .. Iilv "I(' 10. " 
W~ ",.~in~ , ,'dio _i.\on. \1'0 /,,1] d, uil, on 
I·OU' ~.C'<' Emplo""r", s.,,,·IC'f'. 

fila' .............................. . . \ ~O 

A,hh~", . ........................... ...... . I 
I ("itY ............. ........... Slo1t" ... .. ,_ .... :.J ---------,1I!mr' lI"d,~~ II.\UIO ,\ I ,~' II"h,~ II '''I!~~ 10 Adr,,/i"" 
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The Ua goozille oJ Ihe 11011' 

A Chat With 
the Editor 

T il E most 1Il0d e:<t-appearing 
dep.,rtnlcnts of a magaz ine 
like R ~\D1 0 _\GE ul1l1aliv afe 

tlte 111051 va lued ill t he mi nd:; of t he 
readeri'. T hi<: was especiall~ en
dent recent h '. ,dlell :\I. C. \\'illiatlls. 
of RaLltotl t: III.. w fote II :> hc re
ech'ed 1,1$0 lette rs wit hin tell da,'S 
afte r the Jl1l1e R ,\DlO .AGE a'p
!,cared 0 11 the ncws-slands. ueca tt sc 
of t he publicalion of OIl C of his 
hookllPS 111 t he " Pickups" sect ion. 

J li st I , I SO readers t houg ht 
l' 1I01l g h o f :\Ir . \\'illia ms' shor t 
a rt ic\{' to writ e him im 1l1 ediatel\' 
a lld ask fo r more informat ion. \\re 
ha,·c ) el to learn the total lI:1m ber 
o f H'aders who ha\-e COlllllltlll :caled 
II ith ).fr. \\' illi:ulH; <:i nce the fune 
issue . 

T o augm cnt R.\Dro AGE 'S 
pOI\'erfu l ill f1ue llce O\'C f followe rs 
of th e lat est ami hes t 111 radio d~ 
,'e lopme nt. we arc conti nuing Ollr 
poli cy of keepinJ' t he "fans" in 

formed on the mos t reCCn l di scov
cn cs a nd theo ries in the scientifi c 
fi eld. III t hi s issue. w hi ch has 1101 
been dec reased aile iOla III inte reSI 
bcca use of the prese llce of SU llllllcr
tillle . es pecial a tt etl t io ll is paid to 
plan :" no\\' under way fo r circum
lIa\ igati ng the g lobe wit h rad io . 

Las t mont h \I'e !\Ia rlcd a sen es 
0 11 th is subjec t by dell'ill g into t he 
1Il\"!'tcries of short ,\'a\"(~ t ran !; mis
s io ll a nd recept ion. Th!s same 
s ub ject is take n tip aga in in the fol-
1011' 111 1-:" pages to !\ ho\\' how wo rld 
wide co-operatiotl of radio s tations 
wi ll (' Il ahll' tlt (' fan in C le\"ciand to 
tunc ill on a broa(icast fro lll Berlin 
whe ue,'c r hi !; falle,· des ires. 

The forcg'o ing is jus t a sa mple o f 
what is offe red to R .\D IO AGE 
readers e,'e r \- mon th in ollr tech
nical cohlllllis alone. This care ful 
se lectioll of edi torial contcnt has 
made RA D IO AGE a by-word fo r 
reliabil ity, a nd old alld IIC\\" readers 
arc a<:su'rcd thi s " tearly impro"e
mcnt will be carried on marc III · 

t ('ni- ively than c,'cr in the Septem
ber lIu lllhc r-\\,hich. by Ih (' way. 
has a "surprise feature thai will 
revolutioni ze t hc radio magazin e 
fi eld. OLl the s ta nds about Aug. 26. 

/r 
-n 

-Editor, RAD IO AGE 
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" WHEN the archer missa 
Ihe center of the tartel 

he Hecks for the cause of his 
failurc within him self. " 

-Con/llc i-II 

Thc man who owns aGrehe 
Receiver seldom min es,for 
theTangenl \Vheel Vcrnier 
enables him to acquirc v£. 

Ireme accuracy in tuning. 

Gccb" Ru .. n ."II ~ . 
R<cd~~ ... . ..., lIo .. n or <.l 
und o. A,,n .. r,,n~ U . S. 
Pat . N o . 1.11 ) .149, 
Oct . 6. 19 14. 

T he A/tlga:ille of the H Ollr 

-1M 
"HaiT', &n:adll," 

Dial culj .. , lm"nu 

The Grebe T,mgent Wheel Vernier 

T o II A\'/;. o nce experien ced the ease with 
which you can tunc in s tations 01\ a 

G rebe Reedvcr, is to know the value o f the 
Tan:;:ellt \Vhed Vernier. 

Th" keen est appreciation comes, h owever, 
when yo u find y..,ur~clf instin cti vely reachin:;: 
for this ingenious little de\' ice bdow e.-eh of 
the lUning dials on some nei!,:hhor's receh·cr. 

This and m an y other de ta ils of Greb e cr:t fl ~' 
m ;"l nshipare full yco ven-J by patents granted 
,md pend in:;:. The~e di:lail ~ a rc sou~ht by 
the m an who look~ inside o f the c;lbin cl. 

L~' U $ 1<'1/ )''' '' "'''T'' 

.. b" .. , Grd ... R,·""j,·,·.> 

A. H. GREBE & CO., INC. 
V;"In W yc k I3 lvd . . Richmond Hill. N.Y. 
1V~~u.n O."nd" oj S 1 E. l rd S, .. Lo. An l:d~ •. C~ l . 
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America's Best Known Amateur 

Fo!,,~rom • . 

Harry H. Carman, of Freeport, L. I., or, technically speaking "2EL," is called 
the country's best known amateur radio broadcaster, He has been heard in Eng_ 
land, France, San Francisco, and othe r distant points. He has received cards 
from all over Ihe country acknowledging reception of his station. H e is shown 
above in hi s broadcasting mom seated at his appa ratus. 
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The Invisible Circuit 

I ~ THE cOnstruction of radio sets it 
vcr)' often happens that the same 
kind of a circuit assembled by 1\\'0 

different individuals will not giw the same 
quality of reception. Thl'Y look alike, 
contain the same app:nMus and to all 
appearances they arc lhl! same. but onl' 
works better than the olher. 

Where is the jin .~ thaI selects some poor 
hard working fan as the object of his 
attention? Why is it that one SCI will 
work better than another. when they arc 
apparently just the same ? The answer is 
tha t there is so much gOillji( on inside of 
a receiving set that the eye docs not sct! 
and, in fact, the circuit itself is such a 
very small part of the ~el. that the builder 
dOt!s not realize whal is going on in the 
invisible circuit. T he " invisible circuit s" 
in a receiving set are those formed by 
ma/!net ic and electro-static fields which 
are set U!J by the rapidly oscillat ing cur
I'ents flowing through the different parts 
used in it : and in most cases little or no 
attent ion is paid to them. :'o lore trouble 
and dissatisfaction a re caused by these 
magnetic and electro-static couplin~s than 
from any olher source, although many 
radio enthusiasts do nOI even know that 
they e,;ist. 

FIRST of al l. let us consider Ihe mag· 
ne t ic fie ld wbich is producerl in and 

around the coils used . Figure I shows the 
lines set up in one turn of wire through 
which a current is Howing. This pictures 
the lines in a small way ;'lUd represent s 
the two s ides of tbe loop through which 
the current travel~. The rapidly oscillat
ing current makes these lines whirl about 
the conductor, first in one direction and 
then the olher, their (Iirection chan:;ing 
wi th each a lternation of the CUfren!. If 
another coil which is in no way connected 
to the lirst one is placed close to iI , these 
1n\·i.s ihle lines of force cut through it. and 
in doin,:: so wilt produce a current ill th is 
second coil which will have the same char
anerist ics as the current in the li rst coil. 

Any induct ively coupled circuit operates 
upon this principle. T he most unfortu· 
nate part of it is Ihat these lines (10 not 
confme them~ l\'es to just CUll ing through 
the lurns of the second coil, hut if the 
coil happens to \)(' of the type shown in 
Figure 2, consist ing of many turns wound 
side t,y !i(le on an insulating tube, the 

By FRANK D, PEARNE 

A Novel Explanation of 
Jinx That Often Causes 
Two Sets of Same Circuit 
to Function Differently 
lines armnge themselves somewhat as 
shown. It wil! be seen th:!t some of the 
lines never even get far enough out to 
reach the second coil, while some of them 
travel out for some considerable disll llCC 
from their SOUTce, often going fa~ cnOU.l;3 
to cut ·through other coils used ill ot her 
par ts of the set. whicb they are not int ended 
to cut through. When this occurs. then. 
currents arc set up which cause iillterfer
ence; and thesc currents are due to unde
sired magnetic coupling. I n this type of 
coil there are many lines produced by the 
coil which are not utilized, ;\ml many of 
them will cause int erference. 

:'\ow , by refe rring to Figure 3. we lind 
another type of coil. This is of the honey
com b or spider web variel), and it is not 
hard to see that in such all arrangement 
the magnetk circuit is concent rat ed in a 
very sma I! space. I n this case, nt!Hly all 
of the lines ~et out far enou~h to do useful 
work. but do not travel far enoU!;h to 
ca use interference wil h other coils. Con
~e'luelltly there is much less loss from 
st ray fie lds than will be found in roils 
shaped like that in Figure L 

Let us suppose . for c;o;:ample. that we 
have two radio receiving sets which an: 
apparently just a like, but some of the 
part s a re not localefl in exactly the ~ame 
position. In one case an offend ing st ray 
magnt"tic force may reach j w=! far c lloulolh 
to cause interference in anot her part of 
the set. while in the ol her case the parts 
a rc so located that Ihey cannot quill' reach 
the danger line. How arc we to know 
how fa r apart these parts may be localed 
with safely ? This is a question, in!!"e(l. 
and one which only may be answered by 
e,;perience anrJ past performances of a 
similar na ture. One is very much sur
prised t (} fmd how far these magnetic 
fie lds will someti mes slray. 

r T l S possible to (Hid stray lilles of force 
from the fi eld of a direct current gen· 

eralor as far as ten feet irom the lield. 
At a distance of si,; feel , a small piece of 
very thin irotl pointed toward it al just the 
righl angle may be made to support small 
nails and tarks, by the s tray Jines whic h 
are collecte(1 and concent rated in this 
~my. :\'a: urally the mlgnetic licld SCt up 
III the netghhorhoOO of such coi ls as are 
used in radio rece iving set s nc,'er reaches 
anywhere near the strengt h of tht! fIeld 
of a generator. hut it must also be remem
bered that a T:ulio rece iver is about the 
most s('nsit i\'e piece of appara tus known 
and ex!tt'mely weak ma gnct ic fields will 
have a very noticeable effect upon them. 

It is not very dID1cuit to real ize how 
"ery litt le we know about the invisihle 
ma~llet i c field which is ever surrounding 
the diffe rent parts of the sct. Our troubles 
do not stop here. either. for there is 
anot her invisible force a t work which de
$troys much of the {'nergy which really 
ought to be harnessed and made to dn 
use ful work. This is the electro-stat i, 
field 10 which mallY losses in the receiv
in:: ~et may be rlin'ct ly traccd. Elec tro· 
static losses lire a lways present where 
(urrcnt s of high frequencies art' employed 
:md the plares where they may occur are 
many indeed. 

How nlnny of us have t r ied the old 
expcrimell1 of rubbi ng the glass, or hard 
ruhber 100 wit h a silk halldk~rchicf and 
seein~ it a tt ract small tissue paper pica 's 
just as a Illa~net a ttract s a piece of iron ? 
Did you eve r at the time SlOp to consifler 
how much energy was uscr! UI) in rubbing 
the dielectric, compared 10 the smn ll 
amount of \\"ork which was required to 
lift the small picces of paper? Well. at 
any rate. it is nOI the most efticient 
means of trlnsfe r ring energy from one 
form to another. lnsula t ion such as hard 
rubber is ah~olule1y necessary in the (On
. Iruction of a radio SCi and it makes won· 
derful insulaTors, hut il also saps Ihc 
I'liergy away ·from the places II'here il is 
needed mosl. We 1.10 not. however. rub 
Ihe insulators or insulatin l;" mate rhlls 
with ~ ilk in the radio set . hut the high 
(re'luency current s which are used do 
pracl ic ~l l y the ~ame thing. 

1)J ORDER tha t we may unders tand 
juSt what a dielect ric material is, lei 

us refer t.o the \'ariab1c condl'oser. Here 
we ha"e two set s of metal plates which 
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are ~elJaratcd by air. I\.ir is, of coun;c. 
an in_ublor li nd in lh i ~ ca~e i" the dielec 
tric between the pi:ues. ;'\0\\ let us set 
the mo\'ab!c plate<: in a certain position 
aml notice the callar it)'. If thin S11l' ('1 5 of 
mira are placed bdwccn the plale~, it wit! 
be found tha t , althollgh the plates ,3re still 
in the same pol'ition and the '<ame dis
lance aplft, the (3pacity of the conden~r 
ha~ been considerably imreased. The rea· 
son for this is the fact that the diclC<'!<jc 
con~tanl o f mka i~ much hi,t:heT th;llI t ha t 
of air. But what does this all mean ? The 
oTltinary defini t ion of the word dielec tric 
would be "a non-rondu(! or of eiecl rici l),," 
Some of these non-conductors aTC better 
in~ulaton; than othcr~ In all cases thef 
han' the IHOllerty o f absorbing electrica l 
ener~)' under rertain condilions and they 
al ~o h;l\'e wha t is known a~ spt.'Cilic induc
ti"e capacity, which mean~ "a bility to 
convey the intluence of an electrified 
body." 

The ([ielectric conS!:lnt of air is taken 
a ~ unit y and the dielectric capacity value 
of other ~ubslancrs are reckoned from 
thi ~ value. When a lOIpidly oscillating 
current is pas<ed through a condemer, the 
I)la te~ arc fir.;t char~t:d in one dir«t ion 
and then the other as the current oscil
lates. This l)rOOUCes a ~t roin on the 
dil' lectric material hctween the plates ;'Ind 
th t:~e line<. of <t rain may be made visible 
br 'prink ling fllldy powdered mica arount! 
and about the plat e~ and [hi' in;ulatintt 
mate riJ.I between them. Filture -I , how_ 
how a map of the e!e<"tro-<tatic lidd 
bt' ll\een 111'0 oppo<itl' l)" t harj!:ccI conduc
tor- I\ ould look. It will he noticed that 
th l'_e line!' of ~train arc at rij!:ht an~ l ('s to 
the maj!: netic lines of forre and FiJ.:urc 5 
~ hul"" the ro~n b i lM non of both the mall
netir and eJe .. tro -~talir flc lds around two 
wire~ of ;'I circuit 

\·ersed. then they arc all ~wung around ~o 
that they point in the other direcl ioll . As 
the direction of the position of these mole
cules is challgcd with each re\'cr5al of rur
rent, it may be easil )' understood tha t the 
more rapid the oscillat ions, the fa~tcr these 
molecules will mOl'!: back and forth and 
also that considerable enerl;)' is requirL-d 
to mo\'e them lit this h igh rate of sl}Ced. 
Wben the rapilily oscillating current i, 
passed into a condenser. the plates receil'e 
a charge. fi rs t in one direction and then 
in the olher. 

E ACH charge so received on the platc~, 
....J ho\\ e\'er, is ret ained for a fra ction of 

a ~f'cond and at the l1e:o.:t reversal of 
the impressed current thi~ charge tra\'c!< 
wit h it wit h its energy added to it . ~o 
tbat the energy u~ed in charging the plate ~ 
is nOt all wasted. hut in many other case~ 
where in sulating matl~ria[~ are u~ed. th is 
energy which is absorbed is absolutely lost 
~o far as radio reception is concerned. 
T he energy con~umed in moving these 
molecules back :lnd forth must come from 
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somewhere, and the only energy loming 
into the receh' ing set is from the trans
mitting ~13 t ion. ~o i~ is nol very h.ud to 
~ee that when the high frequency cur rents 
act upon insulatin,l: bodies in a receiving 
5el. much of the ener~y which ; hould be 
gidng UI) use ful work i5 ent irely wasted 
:lI1d lost so far all recelllion is concerned. 
Therefore the receptioll is materially 
weakened. 

Just where do the~ losses OCCUt? In lhe 
first place. most of the coils used in radio 
work today arc wound upon in~u[atillg 
tubes and 3S these tubes come under the 
influence of the electro 'Hatic fiel d sel up 
in the coils by the rapidly oscillating CUT

renlS. all the enef.t:y u~ed in swin.t:ing the 
molecules b3Ck and forth is wasted energy 
which is SUI)I)Jied by the very feeble cur
rent received upon the aer ial. It may be 
readily understood that there is not very 
much ener~y to do the required work. to 
say notliing of throwing most of it (113)" 
in useless \lork. How. then. may this Joss 
be eliminated ? Some kind of a found:l
tiOfi or support mu<1 be used to hold the 
turns of wi re in plare. If these coils could 
be made self-supponinj::. our troubles 
from this ~ource would be over. but this 
~eenls an impo!'Sibility. The efflcienc}, of 
a coil hO\' ing only an air core would cer
tain ly be a valuable asset to the radio 
rece i\"CT. The nearest thinj:: to perfection 
i, the hone)'comb and the spider web 
coil. Thi, type of coil i~ wound in a till:
tag manner in such a way that it is self
~upponing and al the --a rne time the turns 
are widel)' separateri . which i~ another 
greal advantage. 

LeI us analyze this coil bdote goinl': 
an)' farth er and ~ee just what can be 
gained by using it instead of the long type 
wit h m3ny turns SI)read out over the ~ur
facc o f an insulatinj:: tube. Referring 
a~ain to Fitture J. we lind that the wind
ing~ are concent rated within a \'ery small 
SJllce. Tbis. as pre\'iously explained, 
keeps the maj::net;c fwld within bounds so 
thai it is not ~(at1cred all through the 
other aplKlra tus and at the same time Ihe 
coil is small and ta kes up less ~pace th3n 
the one I\hich is wound on a tube. 

\\ 'hen an in"ula t LIIg nmtcria] i, undl'r 
th,- m"ut.'nce o f a rapidl) o"dlla l inl; rur· 
t"nl it ah~orhs ene.' rgy wbich s ('em~ \0 be 
cau~f'd or thr molccule.- of tht.' mat erial 
mo\ing back and forth " ith each Tf' vcr<.a l 
of th,' curri'nL Whcn (he current p3~5e< 
th rough in one direction . the mol«ule~ all 
an.' fo rced afound so that they point in the 
~3mt" din.'c tion When the current i~ re- MO ( 1Ir';( IilltJ pr(Jdllrrd b\' c urrellt (JosJin, IkrOIlf,h 0 (0;/ '/Dolllld 01/ 0 II/be . 
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I T IS ~e lf- support in g, as it ha~ no tube 
- in the center to hold the turns together. 
Another Ihing in it s favor is Ihe facl tha t 
the turns are so arranf:(ed that there is 
considerable space bel ween them. lIere 
we have another advantage not yet men-
1Ioned. 1n any coil where the t urn~ arc 
close to~elhcr there exists what is known 
as distributed capacity. That is, one turn 
acts like a pia Ie of a condenser with refer
ence to Ihe turns clo~e to it and the more 
turns the coil·contaills. the higher will be 
the distributed capa city. The effect of 
this capacity when added up means lhat 
here again much enerJ.! y is tos!. as it is 
the same as though a hi!;h resista nce is 
connected across the terminals of the (oil, 
through which much of the enersy sup
posed \0 be passed 10 other parts of the 
circuit leaks away. 

-'Iany rad io engineers reconlLllcnd a 
method of reducing this distribuled capac
ily in long (oils consisting of a single 
layer. This is accomplished by winding 
a piece of cord beside the wire and after 
the coil is completed. the twine is re
moved. leaving a coil in which the turns 
are ,eparated fa r enough 10 reduce the 
capacity to quit e an extent. Bil l in the 
honeycomb and spider \\eb windings we 
fm d Ihat the particular form of windin!: 
gives 10 the turns eren a greater separa
tion than the twine method. and we also 
ha\·e the benefit or the adva ntages before 
111entioned. 

Th("re is onl' very import ant point to 
remember in the COllstruct ion of such 
coils, and that is nOt 10 make Ihem too 
small in diameter. as this wi ll ha\'c a 
H'udellcy to crowd 100 many lines through 
rhe center ami over-Mtura te the air f lJace 
wil hin the coil. i":a( urally, the smaller 
the coil. the sma ller will be the open
ing in the middle. and if the lines l~come 
100 crowded in this space. then the nice 
circles shown in Figure .1 are wry lnuch 
{listortt'd and ar(' forced out iart h('r tha n 
they would be if the air core were not 
~atu rated. 

Thus it would ~cem tha t tile u"e of this 
type of coil would eliminate many of the 
Trouhles ~o common to the r:!.dio receiver 
and also .>ervc 10 unran-l the mystery of 
v:hy one ~et ~hould work better than 
<l 110t her. 

Dry Cell Standards Under Way 
Representat h'es of ninc dry hallery 

manufaclurer~ . fou r electric companies, 
two telephone cOlllpanies, a railroad, the 
\merican R~il\\'3Y Association. and nine 
Go\'ernmcut dt'parlmcnt5 met at the 
Bureau of Standards reccntly at a I,re
liminar-y conference nn dry cell stand
ard izat ion. Stantl;mi performance tests 
(or rtldio filament and plate b."l.tteries were 
adopted at lhe conference. anfl Ihe sta nd
~rdiza tion of B battery ~ i zc<_ ur al I('as\ a 
<lnndardizatioll of the unit cells. was pro
po~ed. A special 5uh-commi1tec will 
~hortly be appoint ed by Dr. G. \Y. Vinal 
of the Bureau of Sta ndards to make rec
ommendations as to the B battery specifi 
cations. 

The com mittee decided not to requ ire 
it "noise" test of ba tter ies since they were 
not believer! responsible for sufficient 
noi ~t:s 10 make such tests worth while. 
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Magnetic lilies proJuCf'd by 1101I (, .'"lOlllb, or spiderweb l oil. 

Elu/ric field betweell oppositely cllllrge(/ WI/dl/ct ors . 

.rketch sllowillg tlie el .. ct,ic alld magl/elic fi .. lds O1rO/llld two. wires oj a circuit. 
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Short Wave Transmission and Its 
Recent Phenomena 

rrH E dc\'c lopment of short wave radio 
transm ission. wh ich has resulted in thc 

rcbroadc3stiuI,! of American signals by 
e ight Eng1i ~h stations, has produced sonic 
inte rest in/,! phenomena. As hi/oth as tell 
kilowatts h:we been impressed on one an
tenna in slarting the 101 meter pulsat ions 
on their Ion/;: journey and, because of this 
great power. special preca utions must be 
taken by those who handle il. 

For months experiments han! beell ur
Tied on by a group of General Electric 
radio ens:ineers in a small isola ted build
inl(. a mile from the transmitter of wev. 
In this building has been assembled. in 
lhe appa rent disorder of mo"t labora
tories. the equipment necessary fo r a high. 
powered T:ldio tra nsmitter. The station, 
because of the power and varicty of 1I'11\'C 
k:ngth~ used, operates on the experimental 
license of the General Elect ric Company, 
2XI. 

Hecau$e of the intense fie ld 3bou[ [he 
transmitter it is possible to li~ht an ortli· 
nary sixt),-w3tt lamp to full brilliancy by 
holding the lamp in the hand, Two men, 
standinj: on insulated s[ools, and each 
holdin,ll a metal rod in his hand. can draw 
a six·inch arc between the rods, No shock 
is fell because CUfTent of this ml.ture 
tra\'c1s Lhrouj:h the skin rather than 
through the body, However, if b:ne hands 
were used instead of the meta l rods, a 
se\'ere burn would be the result, The 
buildinj: is heat{'d by a small coal s tove 
and the en~inccrs ha\'e learned that C3re 
mu~t be 131:en in t rans ferring coa l from 
the coal bucket to the stove, H the bod)' 
comes in contact with any metallic object. 
arcs \\iI1 jump from stove to shovel. 

Precautions Necessary 
:'I fetal pencils, wauhes or sim ilar 

art icles containin!! melal cnnnot be ca r· 
tied on the penon on account of the ~mall 
sparks which will jump 10 them, Shoes 
\lilh n:tils cannot be worn because of the 
Hin;::: experienced when the wearer steps 
on nails in the noOt. 

By the us{' of its ~hort wave trar15mit· 
ter, WGY has reached distant placl'S with 
a fair duree of reliahility which were only 
occasionally reached on lon~ wa\'e len/o!lhs. 
The si/o!nals are also transmitted 50 de,Hly 
pnd with such \'olume that it is po~sihle 
to rebroadcast th{'m 3,000 miles away On 
several uccas ions all eij:ht stations of the 
Brit ish Broadc3$ting Company rcl~}'ed 
\\,C'''s broJdcast programs, Thr most 
~ucces~ ful l'xperimenl was that of AJl ril S 
\Ihen an entire prOll;ram of organ, tenor 
ami trumpet solo~ and an address, was 
carried hy wire from the Wanamaker 
auditorium in XC\\ York to the trallsmit 
tN of \\ G" in Schenectady 

This rntire program lIas sent out on 107 
meters and al~o 011 380 meter~ , anti the 
,il:'nals on lhe former wa\'e ll'm:::t h were 
picked UIJ 3ml relayed by the nritish ~ta 
tiOlb, Accordin!: to a rad io~r3m received 
from 1.011l10n during the prOf,!rrss of lht, 
program the transmis~iou was: ", \11 as 
d ('ar as if played in London" The short 
1111\"e 5il:oa l< h:we aho been hcard con· 

s i~lent ly io Los Angeles with loud spea!:er 
slrcngth on only lwo t ubes. and this at 
times when dayli ltlll coveted the Western 
half of the country, T ests have shown 
that the signals are remarkably free from 
fading, which is experienced on the longer 
\\'a\'e lengths. 

N ovd Sets U sed 
While the design of a short waw trans· 

mitter is simibr to that of any broadcast
ing set, the enormously high frequenc)' 
in\'0Ived-2,803 ki locycles-requires the 
usc of some unusual and no\'el apparatus. 
The antenna is of the fan type, but it dif
fers in some respects frOlll lhe conven
tional antenna, In order to decrease 
resistance losses it! conductors arc made 
of three-eighth inch hemp. o\'er which is 
braided many fine st rands; of bare copper 
wire, The I\\'O Woodell poles supporting 
the antenna are much larger than neces
sa ry to support a si ructure of this size 
Lut they are enent ial to pre\'ent the an
tenna from swinging. 

The building shel terinfl the transmitter 
i~ located a short di~t:tncc to olle 5ide, al
lowing the counterpoise to come di rect ly 
underneath the center of the antenna, and 
greatly increase the radiating emcicncr 
of the system. The anl enna is eighty feet 
hi~h and s i~ty feel in width at the lop 
part of the fan , It ha5 a fundamenta l 
of 160 meters. 

The osc illalinJ!: s )~ tem is of the COIIYen
tiollal coupled-type in \\hich the fre
queilCY is controlled by a tuned circuit 
rather than the antenna circuit. Tbi~ 
eliminates the possibility of frequency 
change due to the swinging of the antenna 
in the wind" The primar), coil consists of 
one anri one' half turns of copper ribbon 
two inches wide tuned by an ai r condenser 
made of ",]uminum platl'S three feel 
square, In solving the proh!em of a 
spacer for the--e plates that would not 
break down, Ihe use of very thin hard 
t ubber strips \\'3S decided upon, Power 
tubes 3rt of the I\ate r-cooled tyPe a. nd are 
(:()nnected through a pump to a large radi-
3tor which insures an uninterrupted water 
~uppl )' 

Modulator Tube Cooled 
The modulator tube is waler<uolecl and 

it is connected to the same cooling system 
as the oscillator. The spe{'ch power am 
plifier is n 250'lI"att radiotron. and , be
cause of the int ense field from the osci l
lator and its ;J.S~ocinled aPPlratus, it is 
shielded by a copper h/)"\" tv prevent re
generat ion and the rcsuh inl: los~ in qual
ity. All ..... ires connected to the amplifie r 
nte shielded and the lines to the studio 
allli control room arc co\'cred with lead 
and are huried to prevent the radio signal 
from !!t!uinR back into the input c ircuit. 

The plah' [lOwer supply to the water· 
cooled t ube~ is a three phase, full wave 
rect ifie r C:ll)abl[' of supplying thirt y kilo
watts at fifteen thousand \,oIL s. filaments 
atc lighted h}' special di rect current mao 
chines to eliminate the ripple which results 
from the use of alte rnating current on 
tubes employing a high fi lament current 

The Ma~a.::i"~ of tlte /lollr 

A Handy Wireless Chart 
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How Soon Will We H ave Radio Movies? 

" F ROil l our easy chairs by the nre· 
side we stay·at·homes will soon be 
able to view the bleak ice fields as 

the broadcasting lens is ca rried o\'er the 
North Pole in that great 5hip, the Shen· 
andoah." 

Thus spoke C. Franci~ Jenkins of \\"ash· 
ington, D. C., as he contemplated the 
possibilities of the t ransm i ~sion ami recep
tion of motion pictures by radio. He had 
ju: t completed the apjlaratus fo r accom
plishing this epochal achievement. and the 
photograph illustrating th is art ide h. the 
fi rst one showing th is mechanism. 

The inventor cla ims that only refinl!
ments in this apparatus are necessary be
fo .e a footha ll game played in Philadelphia 
may h:J witnessed ill San Francisco. 

Already mO\'ing objeclS-t he mo\'emenH 
of a hand. for instance, ha\'e been sem 
from one point to another in the lahor
a t orie~ of :\Ir. Jenkins, The exten£ion and 
application of this demonstrated ex:peri
ment, in accordance with theory. wou ld 
seem to bring wi thin the rea lm of accom
plishment the fla shing on the screen of an 
event transpiring at some distant place, 
For instance, the l're~ iden t of the United 
States in exchanging R(eet ing~ with the 
Premier of France could look upon the 
countenance of the latte r, or \' ice \'er£a, 
Simi larly, the chiefs of sta ff oi our Xa\'}' 
and ArQlY could view a t head(l uarter~ all 
tha t the lens records as it is carried aloft 
in scout ing ai rcraft. 

Not So Complicated 
rJ~ U E mechan ical uni ts for the sending 

and receivi ng of mot ion pictures hy 
radio. as apparenl in the accompanying 
Ilholof[raph. are not as complicated a~ one 
would think, T he eS!;entinl part s comist 
of a glass prism and another gl a ~s disc 
which contains a pluralit y of lens ele· 
ments. Immediately in frOIll of these 
prismatic rings is an elec t ric lamp, simi, 
lar to the light bulbs in homes, and an 
electr ic motor fo r rotaling the pri~matic 
r ings. Light ftom thi£ high ,frequency 
lamp shine~ through t he large number of 
ltns pri~ms or ho le~ in one of the d i ~cs as 
it revolves, fl uctuating in value in order 
10 make the moving pictures on the screen. 
The ent ire apparat us may be enclo:ed in 
a "lila!! box, 

The transmission and recept ion of 
photo!l;raphs by raelio i ~ already an ac
compli£hed fact- this feat being dailv 
demonst rated over a dbtance of seven 
miles, and in one instance, picture; have 
been sent and received hetween Wash, 
ington and Philadelphia, a distance of 
13 5 mi les. The principle applied in the 
transmi;sion of "st ill" piClures and mo
tion pictures differs only wilh re~pect to 
.. peed. Demonst ra t ions in sending photo
graphs have required three minutes for 
completing the process, whereas, the send
in!:" of moving objects involves a speed of 
;ixteen pictu res a second. 

The prismatic lenses or revolving pri5ms 
serve the purpose of cutti llg up the light 
rays as they emanate from the high-

By S. R. WI NTERS 

Experiments by Noted 
Inventor Show Radio 
Entering Magic Realm 
of Visual Broadcasting 
frequency lamp stat ioned immedi:l.Iely in 
front of them. In the path between the 
'On\'ent ional radio-tran~m itting apparat us 
~ nd the revolving prisms i.; a light sensi
tive cell , for instance, a Case Thalalldt:, 
cell, through which the nuctuating elect ric 
current s are givell passage be fote being 
put on the ai r by the t(,J nsmitl er. Thl! 
!)rincipte involved, in general , is thai 
electro-magnetic wa\'CS are su ~cept i ble to 
the imIJTession of picture characteristics 
just as electrical waVe3 may be t rtln ~latefl 
into speed if voice charaCleri£tics are im
pre~~ed thereon. 

H ow Rays of Light Work 
'I'HE new optical shape in glas." makes 

pOHihle the transmission of photo
gr:l]>hs and ultimalely motion pictures by 
radio. The warped contour of thi ~ ring 
of ttan~parent £ub~tance , when rota ted 
ac ros~ a beam of light from thi .. hif:h 
frequency lamp, produce,;; an effect on the 
latter comparable 10 that of a gta ~s prism 
which changes the angle between its faces. 
Or, putt ing il differl!ntly. thl'n' i~ a con , 
, tant change in its retracting angle. 

The effect on a ray of lillht paHing 
through thi~ glas~ t ing, having a fixed 
axis on one ~ ide of the latter. is 10 give 

, to the ray of Iighl on the other side of 
the Slass prism an oscillation or hinged 
act ion in the plane of its diameter. Con
.,l"<1uemly, a ray of light l)3. s~ ing throu~h 
this prism and spenclin" its force on a pic. 
ture gurhl'e at the top will travel acto~O 

the picture surface to the bolt om as the 
prismatic ring rotates. By the ;.ame token, 
the identical ray of light pas~ing through 
a second pri~matic ring, with its didmeter 
set al right anMles 10 the fIrst . wilt em
brace the picture ~utface from left \0 
right If. then, one of the prism!llic 
rings is rotaled one hundred time~ fagter 
tha n the ot her. it i;: ~een tha t the picture 
surface would be cO\'erl!d horiwlllally in 
olle hundr('d J)3. r~ l1 c1 stripes by the 
pointed beam of light. 

" But ha\'e you ne\'er pUI a nickel under 
a piece of Imper and by drawing £traight 
line,;; acros£ it with a very dul ll)('ncil malie 
a picture of the Indian 3Jll"lCar ?" inql.lired 
:\ Ir. Jenkins in reducing the proces~ to a 
<; imple analogy. 

" Well. now, that iMI' t , 0 \'e r)' diffe rent 
from the way we do it. In place of the 
crayon pencil we draw lines across the 
\\hite surface with a. pellcil of light. th~ 
iInage of light being the source of high 
intensity and high frequency. 

" \\"hell the machine ( rf'ferrin;: to the 
glass discs) is tu rned over 510wly. I h i ~ 
lillie light l ook~ for all the world like a 
t iny twinkling sta r a ~ it travels ~cros~ Ihe 
white surface in adjacent parallel line~, 
changing in light va lues to corre~pond in 
po~i t iol1 and intensity to the light \·aluf'.' 
of the scenes before the lens at Ihe broad
ca ~rins ~ tat ion . 

A Magic P iC lu re " 13 UT when the mach ine' spee{'~d up 
- unlilthl' ~u r,ce s~ion of line ~ recur 

with n frequency tha t defl! i\'es the eyl' , 
b.tcause of pel1'istence of \'i ~i on into the 
bel ief thai it !'C('~ all ther.c line.; all th(' 
time. then a picture suddenly Ila ~he~ out 
on the white screl!n in all the s lory of the 
pantom ime my.; tery." 

The equipment for the recepl ion of 
photo~ rJphs and mot ion pictures by radiu 
duplicate.; the I.lnit s u;;,c,] in tlll' ir tran~· 

1 C. Fl"ancis Jenkins, of W ashington. D. C .. is 
sho wn below with his invention for broadcas t
ing mot ion piclures by radio. The essential 
par ts a re very si mple, consisting of a glass 
prism and a glass disc containjng a plurality of 
lens etements, The accompanying article te lls 
he w it's done. 

, 
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mi,~ion rhe modulated e\t"ctro-magnetic 
1\"3H',., arri,-im: at the rcceidn; station, 
are tran~l:lted from electrical ch3racteris
tic~ (0 picture charactt"ris~;c~ by mean~ of 
another pair of prismatic rings and a light 
vah 'e or l<lml). The latter unit. which is 
now ~ubject to refinements in order to 
transmit motion pictures over d istances, 
mar be fI lled with carbon bisulphide and 
the tube is wound with wire somewhat 
similar to the winding formation of the 
tuning coi l used in radio telephony and 
telegraphy, The electric waves as they 
(am!: into the receivin!: station light and 
c:\:ttnguish t hi~ small lamp thousa nds of 
times a second-witb such rapidit)', in 
fact. that the human ryc is ciL'Ceived in 
belie"ing th:tt the light is burning con· 
5t:!.nll)" wit hout 11ucw3tions. Once the 
light rays pass through the I)rism lenses 
at the receil'ing station. the pirture sent 
out by the broadcast ing station is auto
matically reproduced on a screen. 

"The \I hole apparatus," to quote thc 
inventor, "is comparable to a came ra with 
a lens in Washington and its photogral)hic 
plate in San Francisco: with tbis diffcr
ence. that the one lens, in Washingtoll , 
rna)' put its picture on ten, one hundred 
or one thousand photographic plates in 
as many d ifferent ci ties at tbe same time. 
and at d istances limited only by the radio 
power of the broadcast ing s tation . 

"With this new apparat us wire less dis· 
trihut ion of news pic tures for daily paper 
illust ration insures the dist ribution of pic
ture news as promptly as telegraphic 
news: which means that pic tures of news 
e\'ents get into the daily pa l)('r5 as carl)' 
a~ telegraphic text. It means just exactly 
that. and it takes no particular imagina
tion to \'isualize the value of such service 
to the newspapers. 

" [ TIS even more than this, for the~e 
radio news pictures projected frum 

magic lantern ~ !ide s on to the screens of 
the be~t picture theaters in the ci ties, 
enable the theater to put news evcnts 
before the public sooner than the news, 
I)a!>eni can print and d istribute te legraphic 
ne\\' ~: that i~. the daily palJer is now 
threatened with second place as a means 
of news distribution. for no newsj)apcr 
can possibly put a distant news event 
before the public as quickly as the the:uer 
can with radio pictures." 

Photography is the mOSI rapid me:lIl ~ 
of copying and radio is the swiftest 
mean~ of intelligtnce, C. Francis Jenkin&. 
imentor of the mot ion picture I)ro;ecting 
m:lchine univer~a lly used in theaters_ 
cla.irn~ tu have Iledded the two. 

"Radio vbion" is the term he employ~. 
and it differs from the telescope in tha t 
thc latter covets ~reat distances only b) 
followinl: st raight lines wh ich lead off 
into ~1l3te. Radio ,·ision. on the other 
hand, b enabled to see along cur\'ed lines. 
:md, therdore, mountains and other c~m· 
mon obstructions do not mar the VtC\\'. 
In facl, :\ Ir. Jenkins contemplates the 
time when tbe President of the United 
State~ may look upon the fac~ of .the 
Kinl: of England as he talk~ with him; 
and radio \'i~ion around the ~ Iobc is not, 
a(cordinu: to this distinguished inventor, 
h,~)'ond thl: rellim of future po"~ihility. 

Fifteen Million Homes to 
Have Radios 

Atlantic City, :-:. J .-"The nlany tedt· 
nical impro\,emtnt s in the art of bro:td· 
casting and in thl! manufacture of receil
ing apparatu~ during tI,e I)a-t year h:lve 
givcn such impetus to the de"elopment of 
the radio indmtry in the L'nited State~ 
that radio now occupies a \cad ing plat!: 
in American life." Oavid Sarnoff , vice
president and general manager of the 
Radio Corporat ion of America. declilrc(! 
rccent ly in an address before the annUl i 
COn\'cl\tion of the ~ationa l Ekc!ric Lighl 
A~sociation. 

" Present indications l)Qint to 111'0 meth
ods o i operating radio receivers in the 
future:' hc -<aid, "The..e mij!ht be d as..ed 
as fo l :oll~. 

".drl ,!. lk,h." 
HERE'S A N E W ONE. 

When you tire of that old phonograph 
record don't throw it away or let it col
lect dJs t on the shelf. Follow Rudolph 
Arnold 's novel scheme of using an or
dinary 12-inch phonograph record as a 
panel for a one·tube receiving set. He 
reports more than uti5faCtory results. 

The Future of Radio 
"Type I- The honlc receiver that will 

dra l\ ib l'actlum tuhe cnergy through 
such a current suppl )' device operated 
from the light in!: circuit now supplied by 
the Central Stat ion. 

"Type 2-1'he rural home r~ce i"e r. or 
the portable rcce i" er that obtains operat
ing power from storage or dry batteries." 
Di~cus5ing the man)' contacts which 

rad io has made wit h ot her industries. ) Ir. 
Sarnoff pointed out that radio already hilS 
affected the electr ic light and power ~ itu
!nion in thc 1.:nited State~. 

") Iore people ," he "aid, " now stay 3t 
home to cnjoy radio, which mea~s more 
use of ligh!~ and greale r curren! (on· 
~umpt ion. Rild io ent husiasts who 5tar up 

Tilt' .Ifuga:iut' of tlte /l ullr 

unt il the smil ll hour~ of the early mornit,:: 
to !:et dist!lIlce still further increa!'C the' 
dra in on your lighting ~uppl)' mains, 

A 75 Million Increase 
"At the pre~ent rate of progress in the 

,"old io indu~t r }', it will not he long before 
radio will add $i5,000.000 ye.1Tly to the 
3egregate income of the Central Station 
il'oJlI~trv. while dai lv it hccomes more COII

\'enienl and econo~lical for the public 
"It is nlorc tmn a mere prediction to 

~ar that to,OOO.OOO radio receivers will IJc 
in operation within the ne.'(t fIve p:ars. 
:\Jy unde~tanding i5 that the lighting in· 
dustry ,eTl'c~ appro.'(imatcly 10,0:>0.000 
wired h01ll6. II it h an expected annual in
c rease of I ,000.000 hom~ per ycar. 

"1\ t the end of fll'e }'CJr;; you would 
suppl~' den ric it)' to at least 15.000,000 
hOllle~ lnd wc might safely predkt that 
at lea~t one·hal f of thc,e wireu homes 
\I'i ll he tquiPllcu wit h radio:' 

Amateurs Help Station 
Da rtmouth. ~ol'a Scot ia.-Fru~tr;lted 

in his attempt to gel il " repeat" on an 
important EurOllean news a rticle by ~ 
~udden break in the trans·Atlanlic Cilble~. 
the operator of the local radio rece ivin,; 
station. lIl:.intained by $CI'eral American 
newspapers, ca lled on ;lInateur radio nlen 
to hell) him resume his schedule with the 
Urit ish trlnsmitting station, As the SUI · 
tion is equipped fo r reeeh'ing purpose~ 
only. the operator~ are seriou)ly ha ndi
capped whenel'cr the n-reption is, broken 
i!nd a " repeat" is desired. 

In such cases they make a pT;to..: tice.of 
calling upon the cahle companies to for
lIard requestS that the transmitting sta
tion resume '\bedule at tht: place where 
the break occurred On this occasion. it 
I\a~ imtJo~~ible to get even this hel l). 
The OtJcrator of the Brit i~h transm itting 
,tation. unawafl: of the dilfllulty, con
tinued to ~end. I n about an hour and a 
half Ihe sc hedule wuu ld be over ilnd it 
woutu be impossible to get the particular 
l)Qrtion of the item that had ~n 10)1. 

The local receiving opelator commun i· 
~ated with :\Jajor William C. Borrett , 
opera tor of Canadian amateur station , 
IU L>. and manager of the i\ laritime divi
~ion of the American Radio Relil)' League. 
:\ Iajor Uorreu a~ked sever31 Halifax and 
Dart illouth amateurs to listen on shor t 
IlaVes and, if a EurollCan amateur \Ya~ 
hea rd . request him to hal'e the British 
operator re l>cal. 

!-Ialf an hour W3S consumed in 1i5tell
ing hut, as no European amateur;; were 
hra rd, the operators of I DQ and IDD 
decided to scnd out a "general call" in 
thc hOllC th:ll some listener in England 
would pick it up. The caU was kept Ul) 
{or fifteen minutes: then another flfiecn 
Ilere spen t in listening. 

Finally they re-ceived a telephone tllCS
"age that they had been successful. Thc 
superintendent of the transatlantic re
cel" ing station was hea rd saying "Thanks, 
you ha\'c put it over illl right. We are 
~'elling our re l)Cat." A British amalcur 
had heard the message and informed the 
o\k'r:llor nf the t ransmitting station. 
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Breaking Into Radio Without a Diagram 
A Simple Receiver Which Will Work Without Outside Wires 

By BRAINARD FOOTE 

ARE YOU afraid of "diagrams," oi 
"hook-ups?" Do you hesitate to 
join the radio game be<:ause you 

have heard that you can't work a radio 
set costing less tha n S150 on anything but 
an outside aeri:ll? Did vou realize that 
you can assemble your o,,'n receiving set 
from a mere photograph without previous 
radio experience of any kind and at 11 
cost of about S15 all told? You can. 

Even if your landlord won't le t yo:.! 
hang wires on his rcof. you are alrea(iy 
provided with an aerial in the form of 
your electric lighting wires. your telephone 
line and your door-bell wiring. Of course. 
I don't mean 10 imply that such a method 
of receiving will bring in slat ions from 
across the conlinent. bUI it wi ll work well 
up 10 25 or JO miles. and if you have 
a broadcasting sta t ion in your own town. 
you are well equipped. .No doubt the , 
simple set illustrated is not the hand
somest moud in the world. but its chie f 
mer it s lie in its simple const ruction and 
equa lly simple operat ion. And you don' t 
have to buy inst ruments which look ex
actly like those shown to secure success· 
ful results either. but nevertheless. the 
p i ct ure~ wi!! tel l you how to make the 
connect ions. 

What You'll Need 
Identificat ion marks after the parts 

listed below appear in Fig. 1. 

four spring dips or bindinR pOots 
(A. G, T). 

Two .002 mfds. fIxed condenser 
(I) (9). 

T wo single honeycomh coil mount
ings (2, 2). 

One I ,-plate va~iab l e condenser (4) . 
One fixe{\ or varia hie ~ri d condenser 

(5) . 
One 2-megohm grid leak and mount· 

iflG (6). 

One porcelaiu tube socket ( i) . 
One 6·ohm fi l3ment rheostnt (8). 
One l}'.i-volt dry cell ( 12) . 
One ,'ariometer (10), 
One 22}~-\'olt " B" battery ( II ). 
One boord aboUi 8 by 18 inches, 

Other part s not in Fig. 1 are: 
One WD I2 d{·tcctor tube. 
One 25·turn honeycomb or COIO·Coil. 
One is-turn honeycomb or Coto-Coil. 
O le tei('phone head set. 
}'1 Ib of bell wire for connectioll5. 
One sepa rable plug for connect ion to 

lighting soc ket. 
Two sma ll spring clips for making 

contact to r:ldi3tor. etc. 
Dials for condenser and V3r;ometer if 

not furnished with them . 

Even though the grid condenser you 
purch:l~e doesn't look just like the one 
illustrate<!, it will h3ve two binuing posts 
which are connected in circuit as in Fill. . 1. 
This. in fact , is true of the variometer ;Ind 
the "ariable condenser. Don't get the 
,'ery cheapest in each line and you'll be 
rewarded wi th better results nnd more 
durnbility. 

The first part of your program is to 
mount the instruments on the boa rd after 
the fa shion of Pif.. 1. They will all be 
easy to screw in place except the var;
ometer and the condenser. These may be 
fastened down with small brass br3ckets 
such as hardware stores carry, remo\·ing 
one of the mounting screws of the in
strumen t and using it as a hol<1ing post 
for the bracket. The hatteries may merely 
be stood in position. The socket is 
mounted with the slol toward the left. 

The Wiring 
Lengths of the bell win' a re cut off 10 

make the connect ions. The pieces should 
be slightly longer than necessary to allow 
<'Ilough for bending the end around the 

THE SET ASSEMBLED 

binding posts. " Skin" the insulation off 
the ends witb a knife and use pliers or a 
wrench to tighten the binding posts 
securely. T he wiring tist is as follows, and 
you should check it against the photograph 
as you make each joint : 

Posl " A" to left side condenser " I: ' 
Right side of coudenser " 1" to right 

side mounting " 2. " 
Left side mounting " 2" to post "G." 
(These connections finish the "pri

mary" cireui!.) 
Rotary plal es of variable conuenser 

"4" to left side mounting "J." 
Left side mounting "J" to socket "7" 

post marked ·'F+." 
Right side mounting "3" to left side 

grid condenser "5. " 
Fi.~ed plates variable condenser " 4" 10 

left side grid leak "6." 
Left side grid leak "6" to lef t side 

grid condenser "5 ." 
Right side grid condenser "5" to 

socket " ," post marked ·'G. " 
Right side gr id Ic~k "6" to right side 

grid condenser "5." 
(These connections for m the "secon

da ry" circuit.) 
Socket " 7" post marked " F- " to left 

sid!.' rheostat "S." 
Right side rheostat "s" lo outer post 

of dry cell " 12." 
Soc ket "i" post marked " f +" to cen

ter post of dry cell " 12:' 
(The:e connections fo rm the "flla-

ment " circuit.) -
Socket .. , " post marked ,.p" to left 

post of variometer " 10." 
Right sidt: of variometer " 10" to front 

post ' ·T ." 
Rear post "'1''' to right side (plus) 

post of " B" battery " 11." 
Left post (negative) of " B" battery 

" 1\ " to socket "i" marked " f +. " 

Figure 2. The completed model with tubes and honeycomb coils in place. T he left- ha nd dial tunes in the sta tions 
while th e right-hand controls the loudness. 
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NO DIAGRAM N EEDED 
Figure 1. This is your wir ing diagram, and it should be checked w ith the list of conneclions give n in the text. Tech

nically, this is a "Tu ned Plate R egenerator." 

Right side \ 'ariometer " ]0" to front 
~idc Cued condenser "0," 

Rear side fixed condenser "0" to Icrt 
side ( ne~alh'e) of lo U" battery 
"11." 

(T hese connect ions complete the 
"plate" c ircu it. ) 

After the connecting wires hal'e been 
put in and carefully checked up. r ou are 
ready to lea rn some thing ahout the pr in. 
cillies upon which the sel operates. Con
nect the phone cord te rminals to posts 
"T." in>er t honeycomb coil of 25 turns 
into mounting "2" and Ihe is-turn coil 
into mount ing "3." T hen set the rheo
stat to the "orr' positilln. where the Con' 
tacting blade doe" not touch the wires of 
the lilt Ie coil hUI re ~ t s upon the filY--r. 
'XeICt insert the tuOe into the socket. han· 
dlinl; it carefully, as it is valuable and del i· 
ca te. Turn on the rheostat slowly until 
you can see a fai nt cherry red glow in the 
(tnter of the tube, showinJ;: thai current 
from the battery is passing through the 
"fIlament '" circuit and illuminatinJ;: the 
tube. 

At thi~ juncture, you should hear a 
bell·like ringin~ note when you touch the 
tube or the table. and if )'ou do not. it is 
a si!l:n thill somethin/t is Wronjl: with the 
pla te ci rcuit or with the lelephone~. These 
can be tested quickly by touch ing their 
term in als to the posts of the dry cell , 
where a loud click should be he:lfd if they 
afC 0 K. \ 'erify the plus and nel;ative 
connect ins to the " B" bat lery. 

Getting Oscillation 
Kow set the condenser "4" at about 

h3[f scale. or with the rotarr plates half 

way in between the fIXed plates. T hen 
turn the \'ariometer slowly. At a certain 
point you wi ll hear a cl ick, and then you 
\\ill fi nd that if you place rour finge r on 
the lert post of the variometer a click is 
heard. As you take your linJ{er ori. an· 
other click is heard. When your set is so 
ad justed that you hear a click when you 
place your finger on that binding I)Ost and 
hear another one as you take it off. the 
tube is i1ctually a low power transm ittin,!.: 
or sendi!!,!.: out fi l Were the aeria l and 
ground wires connected. the set would send 
out {Iisturbin!! noises i1ntl mi.'rht int erfere 
wilh reception oy some neighbor within 
a few blocks. Hence you should be care· 
fuJ not to allow your set to tran smit i1ny 
more than you ciln help. Your tube i~ said 
to be "o<c illating"' when it is in the sen[l· 
in!:" condition. Bowel'cr, the most sen~ i· 
th'e point is fou nd just below the actual 
osci llation. so when turning the \·ar iorn· 
eter. !tel as clo~e as you can to that point 
wi thout actually allowing the tube to send. 
The sensitive condition is indicatcd by a 
sort of breathing sound. 

Xow you will find that if you increas.· 
the "capacity" of the \'a riable condenser 
by turnin,t: the mOI'able plates further in 
between the fixed plates you will hal'e to 
mOI'e the I'arinmeter Lo again locilte the 
"clicking" point You will find thai you 
can follow the rondenser up and down Ih,' 
scale by. readjus ting the variometer. 

Xe:l:t turn off the rheostat. If you have 
11 telephone in your house. this makes the 
['est rereidng aerial. Lofate the recei\"· 
in.c: set near the phune and at the sa m(' 
time ncar a cold watet pipe or the radiator 
Cui two len,t:ths of the bell wire about th.· 
correct ~i7.e an{1 fasten one of the e",tra 

spri ng clip (onnector~ to an end of each. 
One wire should run from the "C" post 
of the set to the rJdialor or pipe. If the 
radiato r is employed. just dip on to the 
nickel 1)IJted outlet I'alve or to the screl\ 
of the control handle. Be very carcful 
when you connect to the phone. for the 
wire mu~t not touch anything but the "A" 
po~t of thl" ~c t. Condenser "r" pre\'ent ~ 
any interference with the phone conl'eTSl
lions. but permits radio currenls to IlaS~ 
throu!:"h the coi l of the IHimary circuit. 
Attach the dip to the nickel plated serell 
I\ hkh fa"tens the microphone to the stilnd 

Other Aerials 
You ~hould tT)' your ~et in connection 

with some other antenna ~)'slem. too. or 
cOll rse. if you hal'e the space for i1n out· 
door II ire. erc(t one by all mcans-a well · 
ill~ulated anlenna of ahout 100 feet direct 
length will do very wel l. The wire~ of 
the doorbell system alway~ operate v.ith 
considerable success i1,; all aer ial. and COil ' 
uection to them may be made by attaching 
the clip connecting to the "A" post to 
eit her bindin,t post of the doorbell. Where 
the electric light wires i1re elevated on 
poles in the street, or in a building con
taining a large amount of wirinli:. the lil(ht· 
ing wires somet imes forul a beller aerial 
thJn the phone line. Remove the spring 
clip from the '"A"' wire and attach. in
stead. one po~t of the 5eparable socket 
plug. Insert the plug in a suitable lamp 
socket. turnin:: the switch "on" and tryin~ 
a rc\"e rsal of the plug to ma ke contact 
tn the $idl'" of the lille which works the 
h.' t1er. As ill the casc of the phone, the 
(IUldenser " I " insulates the set from the 

( COII/;,I/IPf! 011 /XI ~I' 61) 
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Broadcasting by Repeating Will Enable Radio to 
Encircle Globe 

H P. DAVIS, vice-president of the 
We st inghou se Electric and 

• Manufacturing Compa ny, uni
versally known as the " Father of Broad
casting." has made public a plan for 
world-wide programs combining all the 
modern engineering achievements of radio 
transm itting and forecast ing the man'el
ous development radio will make in the 
next few yea rs. 

The plan Mr. Davis proposes make.~ 
use of radio repeating. eliminates inter
ference possibilities and shows how. in 
the ncar fu ture, the radio listener will be 
enabled to hear programs from London. 
Paris, Tokio, in fact any part of the globe 
with the same ease as programs from locai 
stat ions are now heard. 

The plan shows a marvelous \'ision for 
the future of radio aud indicat es how 
radio will eliminate time and distance. 

In detail it foUows: 
"In the past few months the public has 

h~ard muc~ . regardiug ra? io repeat ing 
WIthout reahzlJIg, perhaps. Just what this 
extraordinary achievement of radio engi
neering means to the future of radio. If 
the public knew that when the fIrst radio 
repeating was successfully accomplished. 
the entire course of future radio develop· 
ment has been changed and the pract ica tty 
unlimited possibilities of radio broadcast
ing had at last been opened, it would have 
given the idea even more attent ion than 
was granted when it was announced. 

Opens Way to World Wireless 
"Radio repeating is the 'open scMme' 

to world-wide wire l es~ and wi ll make pos
~ ible the receiving of program s from anv 
part of the globe, with the same ease with 
which we now hear programs from sta
tions locateu only a few miles from the 
radio receiver. 

"Naturally. before world-w ide wireless 
is a reality, there will have to be inst alled 
~pecial stations in va rious pan~ of the 
~lobe and these st ations mu~t be located 
adv:l nta!l:cously. 

" Radio repeating when it was flr~ t suc
cessfully accomplished was the outcome 
(If the development of shor t wave trans
milling, Short wave transmilling means 
the sending of radio signals on a wave 
lenj:lth of 100 meters or lower. Because 
thj~ wave length is so low it i ~ not heard 
on the ordinary receiver. and we there fore 
ca ll it the inaudible wave. The ordinary 
broadc'a;:ting wave length band for 250 
meters to 600 meters is heard. of course. 
on the oruinary receiver :l.nd is te rmed 
the audible wave. Inaudible wave trans
mitting foreca~ts the following radio 
development: 

"Certain well designe<1 cenlral stations 
witt he iocate<1 at the world centers. These 
Slat ions will be equi]lped to transmit on 
the nudible or the inaudible wave lem;th 
or both as desired. The audible Il'aw 
t ransm iuer need not have excessh'e poll ('f. 
$0 that its operation will nol interfere with 
distant tunin!!' by adjacent frcch' er- if 

Davis Predicts Advent 
of Super-Station Chain 
desired. Thc~e transmitters will not nced 
any more power than have the leading 
stations of the United Sta tes today, The 
inaudible tramlllitters, however, may be 
highly powered to give them the abi li ty 
when necessary to maintain a constant 
range. As their signals will be t rans· 
milled on the inaudible wave length. the 
puwer used will nut cause interfere nce 
WIth receivers. 

New Stations Needed 
<'There will be located. at advantageous 

pomts, inaudible wave lengt h re l>eat ing 
stations whose sole duty it will be to 
r{'cein! these inaudible waves from the 
central stations and pass them along. 
Thesc rcpeating sta t ions wilt act as 
'booster' Hat ions to amplify o"er and over 
again the inaudible Signals. 

"Certain other stations. and there may 
be as many of these as desired, wilt be 
equipped with short wave receivers with 
which it 'is possible to pick up the short 
wave signals and repeat them on a low 
POW(!f audible wave. These stations. which 
are to serve local distrins only, will 
merely repeat Ihe signals caught on the 
low wave length and rebro.1dcast them 
for the benefit of the listencr$ in their 

orl1anization will be operated >omel\ hat 
in the manner of the great new;; agencies 
of today. and will continua lly be on the 
search fo r interesting programs frOlll 
ever}' point in the world. 

"A famous Statesman- a world-wide 
figure of int erest-is speaking in Paris. 
He faces the microphonc which kad~ to 
the station located at OIIC of the central 
broadcasters. This r.eutral station sends 
out his speech on the audible wave which 
can be heard on the ordinary receiver 
(lperated in the district surrounding Paris. 
Then. if desi red. the inaudible wave 
transmitter also sends out the speech lor 
world-wide transmitting. 

"The despat chers have selected the 
route for transmittin/-! the 'booster ' sta
I ions who by prearrangcmell! pick up the 
inaudible wave comi ng from Paris, The~e 
stations wi ll then 'boost' the inau(.hble 
Paris waye so that anywhere in the world. 
as has previously been determined. it may 
he recei\'(:u 011 the shon wave receivers 
of the local broadca~ling stat ions. 

" In Pitt sburgh, KDKA , heing equipped 
wit h a ~hort wa,·!! receiver. coulu pick up 
\hese repeated shon w:l\'e Pari; signals 
1'l nd repeat them through it s own trans
miner with the result that e"eryone 
within the range uf KDKA's signals cou ld 
hear the Paris SI>ccch wit h receidng appa
ratus no more scnsitive than is required 
to pick up the broadcasts originating in 
K D KA's st udio. 

(COliliIllU!d 011 Ital puge) 
immediate vicinity. The s e ".,. .. iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_1l 
local broadcasters, therefore. II 
need only .1 small amount of 
power. This interconnected 
international system witl have 
a dcspatchjn~ organ ization to 
direCI how and when the va
rious programs of the cent ral 
stations witt be sent and what 
stat ions should stand by to 
handle the program circuits. 

"Such a system will also 
need a wor!d-wide ami very 
effic ient program-collecting 
organization This program 

SPEAKING OF POLITICAL EX P ERTS 
Graham McNamee, the "sport reporter" of Station WEAF, ought to be one by 

this time. For he reported the daily doings of the hectic Democrat ic nommatlon 
convention at New York last month. His voice was heard by inestimable mlllkns 
of radio fa ns throughout the country when several statio ns co-operated in simulta_ 
neous broadcasting of the historic event. McNamee is a SI. Paul nalive and was 
a concert singer before taking up the microphonic profession. 
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" i 'erhaps an event o f world-wide im
portance takes place in Pittshurgh. KOKA 
could duplicate the inaudible and audible 
\\',we length transmitting anJ the des
patcher \\ould Instr uct the 'booster ' sta
tion to send along oilly KDKA 's inaudiblc 
wave Icm::th signals. 

"Thus this station's pro'gram wou ld be 
the one that would be repeated by repeat
ing Sl3tions located 31 any prearran"cd 
points 011 the globe and the signals (o~!d 
be reech'cd in Shanghai. San FranCISco. 
London and Sidney. Australia, with the 
J;.1me intcn~ity 35 signa ls :l.rC no\\' received 
\\Ilen transmitt ed by st ations located at 
those points. 

"Th is system means world-wide radio 
and it 3150 means less interference to the 
radio listener. for, with :t select ive reo 
ceiver, he could still hear long distance 
stations, even though the local s!:ttion 
should be repeat ing :t London prog r:tm 
picked up from the inaudible wave 
source:' 

Radio A ssoc iat ion 
Official Raps Plan 
for Super-Stations 

The recent announcement of the Radio 
Corporation of America that the big el l"C
tr ical and radio companies of the count ry 
had decided to establish ten super-broad
casting stations in zones throughout the 
country is of considerable interest to radio 
manufacturers, broadcasters , dealers and 
the public:t t large, .accordins to Alf red l\ J. 
Caddell, secretary of the American Rad io 
A5Soci:ttion, New York City. 

"The proposed blanket ing of the COUl) 
try by super-broadcast in~ stat ions eer
!:tinly bbnkets a lot o f opinions Ih:1t 
might want to be expressed before such a 
polity would be put into effect ," said !\ir 
Caddell 

" While it is slated that such a b road
casling system would not interfere wuh 
lotal sla tion ~ which take care of local 
needs, eX["lCr ience h3s shown that unless 
except ionally selective receivers are used. 
it is impossible to tune out stations using
a carrier wa\'C of high power. This was 
demomtrat('d recenlly when the Repuh
lican Nalioual Convent ion was broadC:l~t 
on~T thl" entire country-very few other 
st:ltions could he picked up by :lverage 
I:ldio re re i\'eTs in any sect iOn of the COUII

try 
"The rad io husiness has been built 

largely on thl" thrill of gett ing Llislance. 
and if thi~ thrill ( and therefore other slo
tions) l,efOme~ destroyed by bJankelinll 
the country steadily with high power, it 
mi~ht It'<ld to ~e rious ronsequences in the 
radio world 

" E\'eryone know« thJt raelio broadca~t
in~ neer], <I cOrllpletl: ovcrhauling and that 
the rrcsent bck of e(onom l("" st ability ~ur
rounLl;nl!" broadc:J.sting ca nnot end ure. but 
the public and the inuepenuent Lroadca~t
er:- naturally w:lnt to be hearll when it 
comes to the owrhauling. 

"To t hi ~ end t he Americ:ln Radio A~w
dat ion ;s cOUliuClmg a contest in which a 
~300 prit:e is offrrell for the most prnctirnl 
~(Jlution of thl.' problem, and it may 
rea.onab!)" be e.~pcrtcd Ihat a constructive 
~ollition will be found" 

AMPLIFYING SPEECH ON E BILLION TIMES 
:rhat's what this bunch of lily, like amplifiers does when soweone talks into the 

mIcrophon e connected to it. Twenty-four amplifying horns are shown in the 
photograph, wh ich was taken recently in Madison Square Garden New York. 
T his huge radio attachment will be used in fu ture meetings, includi~g the Ra~io 
World's Fair next month. to speed the proceedings to a lis tening world. 

Common Law Could Handle 
Radio, Claim 

Le\jal quest ions ar ising out of int erfer
rnce between use rs of radio could prob
ably Ix- settkd by common 13\\", in Ihl' 
opinioll of Hon. Stephen B. Davis, sohc
itor tor the Department of Commerce. 
In speakin~ on thIS subject before a reCl"nt 
meet ing of the Federal Club at Ihe Bun';!u 
of Stal1d3rd~ in \\"ashilllltoll be called :It
ttntion to the foct that. while comnlon 
bw i~ ha-..ed a lmost wholly on precedent. 
il is oftell modHled uy court decision to 
11'eel ne\\ conditions, such ;};. h:ll'e been 
rreated b\' radio and nircraft. 

L"nder 'the const itution. J udge Da\"i~ 
st<lted. the control of radio appnrattl" 
I\ith rel!ard 10 structural am] safety {e:f 
tures properly belongs to the indiddual 
st ate~. hut the Federal Governmen t would 
control the interst;!te commerce fCtltures. 
and could regulate any bro.1dcasling ~ ta
tion wbose signals could be ]licked up 
outside the boundaries of the state in 
Ilhich il is located. 

Then' has bcen some fear of ;! rad io 
monopoly. the jud::;e said, but if this mo
nopoh ('atilt' about throUl!h the Sl!prrl'~-

~ion of competit ion and unfair cr(ule 
practices. the present ant i-tru ~t l;!ws could 
handle il ,\ monopoly ;}ris ing from patent 
ownership. howC\·cr. could not be broken, 
jor rea'on"' Ihllt are inhrTclll in thc p;!tent 
lall . 

Thl" mosl tlilrlcult c0l11ll1 unic;! tion prob
It'm in the ;}rlll). ;!rconling to ~I;}j . J. O. 
:\laubOlgnc, the ne:>.t speaker, h;}s hereto
for.· h"~'n that of kecplIlg in contact \\"ilh 
a(kance!l trool)' in battk. All form s of 
romnHlf1ic:ltLO!l in use 10 Ihe pa~ t wa r 
pro\e<] inadNlunle, he ~tated. !-I e thell 
told of (I portable rndio set developed 
toward till" end of the wa r which is ex
pertc(' to soll'c this problem. 

Then' arc a Il"re(lt m:l ny radio sets on 
the battle fro ll t. he sa id. <lnd Ihe problem 
of a~siJ!ning 1I"3\'e lengt hs to them all is a 
lery compllc:ltl"d one. The \l'lll'e lcn!-:t hs 
and call letteT~ must be chom(t'd el cry 
day or so. in order to avoid t;iv ing tbt' 
t'nemy a cl ue to the n3ture of the seuding 
stalion Rndio ~ets nrc carried hy tanks. 
airplanes. :lnd advanced infantry un its. 
and form part of the equil>ment of ali 
gratle~ of headquarters oml of art illery 
hri l!adt'~ 
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Vacuum Tube Circuits Without "B" Batteries 

ACONSIDERABLE amouRt of inter
est has been awakened in this 
country as well as in Europe by the 

appearance of an English four-element 
tube which does away with the necessity 
of the usual plate or "B" batteries. This 
tube, the joint invent ion of K. D . . Rogers 
and G. V. Downing, is based on what they 
term the " Unidyne Principle" and is ap
plicable to regenera t ive circuits where the 
three-element tube is commonly used. 
While the idea is not basically new, and 
experiments in this country have ~hown 
that the principle has several inherent 
disadVantages, yet the four-elem ent tube 
shows promise and we will undoubtedly 
hear :nore of it in the futu re. 

In Fig. 1 we show a sketch of a four
element tube in which the tenninal (A) 
i~ the con nection of the second grid to 
the positive side of the "A" batlery. T he 
remaining connections to the plate, the 
first grid and the filament, arc made 
through the four prongs in the base as 
with the convent ional three-element tube. 
For conven ience, the terminal (A) can be 
connected to the metal sleeve of the tube 
mounting. and can thus be used without 
much complication in metal sockets. It 
should be understood at this point that 
the second grid, or the fourth element of 
the tube, is mainta ined at a positive poten
t ial and in close proximity to the filament 
so that the electrons are sel free by the 
attract ion between the minute negative 
electrons and the posi tive grid. In other 
words, the second grid (A) per forms a 
pan of the functions of the plate used in 
the t riode tube-that of increasing the 
elect ron em ission of the filament. The 
plate now is simply the oUlput terminnl 
with the first grid functioning in the 
usual way. 

Fig. 2 is a schematic diagmm or symbol 
of this tube where the elements bear the 
$ame letters as Fig. 1. 

To unders tand the operation and con
st ruction of the four-elemem tube we 
must first take up the construction of the 
simpler lubes, such as the two-element 

By JOHN B. RATHBUN 

English4-Element Tube 
Based on 'Unidyne' Idea; 
Has Faults, But Tests 
Indicate Possibilities 
nnd three-element types so common on 
the market at the present time, for it is 
only by this comparison that we (an sec 
how the four-element tube functions. 

The Two-Element Tube 
In Fig. J we show an ordinary incan

clescent lamp bulh containing the u~ual 
hairpin filament (F). The filament is 
heated to incandescence by the battery 
I A) and the tempera ture is controlled by 
the filament rheostat (R). At high tem
peratures, electrons are emitted from the 
surface of the filament as indicated by 
the short ar rows (e). and as there is no 
control over these small negati ve charges. 
they fly off the filament in every direct ion. 

Now consider the case where the plate 
(P) is placed in the vacuous space with 
the filament ( F) as in Fig. 4. The plate 
( P) is given a slight positive charge by 
iuduction. and liS the negative pan icles or 
electrons arc attract ed by the opposite 
posit ive pl:tte, they stream across between 
(F) and ( P) and form a continuous 
bridging current. T his effect was discov
ered by Ediso ... many years ago. As long 
as the elect rons are emilled by the fl la
lIlelll, a current will be established through 
the iuductance coil (L) , the phones (H ) 
and the gap between the fil,lm ent ( F ) and 
the plate ( P). This is the simple two
element tube ("ommonly known as the 
" Fleming Valve"' and is now represell tL'(l 
commercially by the Elenrad Diode and 
the Dietzen tubes. 

rrHE aerial (An) and the variable COll
denser (C) are connected to the upper 

end of the inductance (L) , wh ile at the 
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lower eud is the usual ground conne<tion 
at (g). I mpulses entering the aerial cause 
variations in the eie<tron stream between 
(P) and ( F) and these variations in cur· 
rent flow cause sounds in the phones ( 1--1 ) . 
The plale ( P) is nol strongly charged to 
a positive sign, and the e le<tron emission 
is comparatively weak, so that the sig:lals 
at the phones are not much stronger than 
with the ordinary crystal detector. By 
connecting the posi t ive pol e of a high 
vol tage battery to (P) the st ream or emis
sion is greatly increased and the signals 
are correspondingly increased in volume. 

In Fig. 5 we have the two-element lUbe 
to which the high voltage plate batt ery 
"/3" is added with the positive pole con
nected 10 the plate. The bauery "A" is 
simply Ilsed for heating the filament 1IS 

before. As the plate ( P) is now given a 
strong positive charge there is a power ful 
att raction for the negat ive electrons and 
the velocit y and rale of emissiOfi is very 
much greater than in the Case where the 
positive plate charge was main tained sim 
rly by induction. A comparatively heavy 
current now flow s in the plate and "W' 
batlery circuit, and also through the vaC
uous space between the fila ment ( F) and 
the plate ( P). This sys tem , however. will 
nol give a signal in the phones since the 
current is continuous aud unvarying. T o 
produce a sound in the phones therl' must 
be a vari:tt ion in current strength in the 
I,hone circuit. 

The Three-E lement T ube 
The th ree--element tube of Fig. II is 

basically the same as that of Fig. 5 so far 
as the output circuit is cOllcerned and 
includes the "13"" baUery for maintaining 
the positive plat t' charge. Int erposed be 
tween the filament ( F) and the platr ( P) 
b the "G rid" marked (G) which is used 
for the control of the electron st ream 
passing between the fli:tment and plale. 
The grid in practice is a cage surrounding 
thr filament (F) composed of a spira lly 
wound wi re coil, and in ordl' r to rench 
the plate the electrons must pass through 
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the meshes of t he grid, 
By means of the luning inductance (L) 

and the variable concienser (C), the circuit 
is tuned to the frrquency of the incoming 
mdio II a\'es. and when tuned in, the im
pulses fr om the aerial are communicated 
direct ly to the grid (G) through the grid 
condenser ( K), As these radio currents 
are alte rnat ing currents, the grid is given 
a lternate positive aod negative charges 
which "ary in amplitude wit h the sound 
or modulation i!nprcssed upon the car rier 
\\-a\'es at the transmitting station, The 
charge on the grid now corresponds 10 the 
charge on Ihe aerial circui t , and the grid 
in turn varies the now of electrons 
between (F) and (P) to correspond ex
act ly to the variat ions taking place in the 
aerial. 

As a result. the current !Iowing through 
the phones (H ) pulses in step with the 
modulat ion (sound) waves and the trans
mitt ed speech or music is heard a t ( H ), 
The grid can be really considered as a 
vah'e whi r. h controls the relay battery 
current in the plate cir( uit , the valve 
being opened or closed to check or acce!
trait' the electron fl ow by lhe vcry feeble 
jml)ulse~ act ing on the grid , 

" THEN a negat ive charge enters the 
grid (G) the grid is charged Il l'ga 

ti\'e ly and the circuit is interrupt ed for 
Ihe reason that the negative electrons are 
rcpdled by the grid and returned to the 
filament, I heref ore never reaching the 
plate ( P >. This inte rrupt ion gives a 
click or sound in the phones ( P), i\ 
succeed ing wave of po~ili\'e pola rity 
charges the grid with a posi t ive charge and 
this att racts the elect rons and acceiemtes 
the flow bet ween ( F J and ( P) at a spf'Cd 
(;bol'e norma l. T his increased plate cur
Tellt gives a second ~ound in the phones, 
:\ I'ery feeble charge in the ,aerial and 
r:riu i5 therefore capable of cont rolling a 
considerahle flow of battery current , and 
the in itia l l\a,'1' is therdore "Ampli rleu" 
or mult iplied many times. T he posit.ively 
cbarge plate (P) tends to maintain a 
~teady !low of battery current through 
the tube, whil(' the grid charge va ries the 
c-mplitude or magnitude of t he phone cur
rent in direct proportion to the amplit ude 
of the incoming radio waves, 

A pO$itive cha r~e on the ~rid (G) 
increases the rate I1 f electron flow or emis
sion while a nega t ive char~e tends to 
iml'ICde to flow, Tht! {'xact degree of 
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wo rd ~. hl!. , 'e short circuit ed the postl' 
where the "n" hallery was formerly con
uccled. The po,it iw pole of the "A" 
baUery will noll' maintain a low voltage 
positi,"c chur~e 011 the piaI' ( PI and the 
si gnal~ win continue to be heard. but with 
b' eatiy rct luced strength owing to the 
luwer voll age of the " Ir' battery. This 
circuil i ~ ~ ho\\"n by Fig. 7 \lith the "If' 
hattery removed and where the "A" bat
tery alone maintains the plate at a positive 
pot entbl. Th is arran~ement works fair ly 
,' ell on s trQII~ local signals wilh six-vol I 
tuhes, and would no doubt work ve ry 
much better with tuuts having the fi la
ment s de~ igned for a 22. S to 4S-voll "A" 
baltery. as thcn we wou ld have a murh 
more eflc(lil'e I'ollage on the pbte . 

Signal ~ treugth and distance are both 
very much increased by the adopLion of 

a(celeration or impedance depends upon the " Regeneration " or " Feed-back" prin
the magnitude of the volt age applied to \' ifl le by which a part of the plate circuit 
tht' grid, For each volt impressed on the i ~ fed back into the aerial ci rcuit fo r re
grid there is a driini te flow of current in amplification in the tube, Thus. in Fig. 8 
milliamperes through the phones with a we hal'(~ a typical regenerative circuit for 
constant " B" battery vol tage, A milli · a lhrl'e-element tube where the aer ia l 
ammeter 1)laced in series with the phones impulses pass through tht" primary coil 
and " B" battery as at ( :\IA) will plain ly (L l ) and induce charges in the 51'C
indicate the fluctuat ions of current laking ('ndar), coil ( LZ) which is connected to 
place when the circuit is recciving sil-'1la ls, the grid (G) of the tUDe, The plate out
The needle of thl' meter will swing back ]Jut at ( P) is very much stronger than the 
and fo rth in almost direct relation to the aer ia l currents , as before explained, du ! 
int ensity of tht· sounds heard at ( 1-1 ), to the relaying with local battery current. 

The strength of the received s ignals is I-I rnce, ir we feed back this amplified cur
roullhly proportional to the plate voltage rent into the secondary coi l (LZ) by means 
impressed by the " Ii " batte ry when a of the "Tickler coil " (TC) . we wilt gain 
hard amplifying tubc is useu, T hus. with an additional amplification since the im-
16 volts on the fJia tc , the voice and music pulses will be fed through the tube a 
may he quite faint on local stations, but second time and wi ll rcceive a $Ccoml 
when the " B" batte ry voltage is bui lt Up amplifi cat ion, Instead of the feeble aeria l 
to 67,5 or 00 volts the signals are "ery impu lses acting on the grid (G) alone. we 
much ~tronger hecause of the increased will also have the s tronger plate impulses 
emission and velocity imparted to the act ing inducth'elr on the grid, which 
electrons, This, however, is not so marked wry grl'at ly increases the effective grid 
on distanct stat ions for the reason that ])oLentia l. 
the grid potentials arc now too feeb le to The FO'J r-Element Tube 
(;nti re lv cont rol the t remendous emission 
and hence the elect ron stream is not ~o \X T E now arrin' at the four·element 

VV tuhe, which in many rl'spects rcsem
complet ely modulated by the grid as wheEl bles the three-clement lube, WI' have the 
the ~rid potrnt ials wr re s tronger. ~ sn me 'll:lInent and platc anu also the same 

T h ree Elements Without control grid as before, but in addition 
"B" Battery to thrse clemen ts is a second grid which 

Xow Ir t us consider that we ha\'e di"- maintains a positive potential independ
ronnl'c ted the " B" battery in Fig, (} and I'ntly of the plate, 1111' plat e in th i ~ case 
ha ve then connecl ed the phones in the is ~imply an output elec trode, 
,rcl'c'c'_'c'_"c"c'c' cdc"c'c'c'cl,c' _"_"cmc...{,'c)c'_"c''''::'''-'0c' lc''c' _ _ ln Fig, 2 we sholl' the four-e lement tube 
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in diagrammatic form so tha t its relat ion 
to the three-clement tube cau be more 
easily followed. Here we have the fila· 
ment (F) , the pla te (P), and the aeria l 
grid (G2 ) as before. Placed dose to the 
filame nt is the second grid (Gl) which 
connects to the posit ive side of th e (A) 
ba tt ery and which is therf'fore constant ly 
mainta ined at a low pos it ive potential. 
No " 8 " bau ery is necessary fo r the reason 
tha t the positive ly charged grid (G I) pulls 
the negative electrons f rOm the fil ament 
and increases the emission in the same 
way as the older charged pla te did the job 
but at a lower Il'O tent ial. In fact , the whole 
scheme is reminiscent of Fig. 7, except 
that the extra grid is loca ted more advan· 
tageously than the plate of the ordinary 
tube. 

The tube shown in Fig. I is a develop· 
ment of Fig. 7 made some time ago by 
the wri ter in which a commercial tube was 
remodeled on the score of economy. 
Owing to more recent schemes the idea 
was finally discarded in favor of more 
promising fie lds. 

The Four-Elemen t Circuit 
Fig. 9 is a general schemat ic circuit of 

the regenerative type in which the four· 
clement tube is usell. This is only one of 
a great many 'such ci rcuit s possible, and 
it is likely tha t expediment 5 in fou r· 
clement hookups will develop more highly 
effici ent schemes. The plate ( P) output 
is fed back inductively into Lhe secondary 
coil (U) of the coupler in the usual way 
by (TC ), the seconcbry he ing tuned by 
the variable condenser (C). The grid 
(G2 ) is connected into the secondary ci r
cuit through the grid condenser ( I{ ) and 
grid leak ( KL). 

At ( GI) is the second grid, which is 
connec ted to the posit ive side of the "A" 
bailer), . The phones (H ) can be 1)laced in 
se r ies with the plate and t ickler (TC), or 
else the special audio t ransformer (AT) 
can be connected as shown to increase the 
volume of the signals. J-Jcre, the phones 
( H) are in series with the secondary (1). 
The primary and seconda ry have a com
mon connection a t (a) and both coils are 
in series with the plate circuit. 

T his is a rather novel connection and it 
wou ld seem at first glance to partake 

somewhat of the reflex principle. This, 
in general, is the "Unidyne" circui t , which, 
however, is subject to as many modifi ca
t ions as the circuits of a three-element 
tube. 

' Original "Unidy ne" D ev eloped by 
U . S. Manufac tu rer? 

There has recent ly been rel e~sed in 
various radio publicat ions information 
concerning a circuit hrought out by I wo 
radio men of London, which does away 
with the separate " B" battery. 
Th i ~ circuit employs a fou r·element 

tuhe which contains two grids as indicated 
in the diagram above. The extra ft rid 
is inserted bet ween the usual grid and 
fi lament. It is made positive by being 
connected to the posi t ive of thc "A" bat
tery and it is plllccd so close to the fila
ment that the elect rons are pulled aWi!y 
from the fi lament and hurried to the 
plate. Added velocity is ~iven them by 
the extra grid. 

This circuit has been named by its Enft· 
li sh inventors. the Unidyne. Howe\'cr, 
the original "Unidyne" ci rcuit wns devel
oped by the engineers of the Un ited i\ lan· 
ufacturing & Di~lrjbut i ng Comp3ny of 
Chica!,o, and they have the name 
"U:-l l DY)lE" rej:: istered in the U. S. 
Patent Office, according to a bullet in re
leased by the Uni ted l\l:!nufacturi ng 
Company last week. 

The United "Unidyne" Receiver is the 
result of over a yea r of experiment ing 
and development work by renowned engi
neers. 
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Tubes Replace Spark Signals 
on Lighthouses 

i\ larked improvement in the sending of 
wireless fog sif:nals from lightships and 
lighthOUSes has been ach ieved through the 
development by radio engineers of the 
Ceneral Electr ic Company of a vacuum 
tube radio transm itter expressly designed 
fo r this sorl of work . 

In test s which have just been com· 
pleted on Staten Island, the new tube set 
showed superior emciency as compared 
with the typical sp.uk SCI of the type usell 
for a num ber of years by the United 
States Bureau of Light houses. 

Duri ng the tests both of the fog signal 
radio transmitters were adjusted to about 
ten amperes in the antenna. It was found 
thai the tota l power consumed by the 
spark set averaged around 2,.300 watts, 
nearly 50 pef cent gre:ller than the llower 
consumption of the tube. SCI, the latter 
being about 1,650 watt s. 

This wi l! have a direct bearing on the 
quest ion of fuel supply to li ghtsh illS ami 
lift hthouses, since the power for these sets 
is supplied by gas·engine driven gener
ators, in which kerosene is usually hurned. 

If the lightship or the lighthouse is 
located in an inaccessible position, as is 
often thc case, a considerable saving in 
fuel and ot her expenses can be effe(led if 
fuel shil)S are not required to make the 
t rip as frequently as at present. 

The tube set was shOWn to he safer 
to operate and much morc siml)le than 
the srmrk .sets heretofore used, and the 
signals werc clea rer and beller toned, 
making them e:lsier to read. 

T he spa rk sets heretofore uwd have 
caused many complaints to be sent in by 
listeners to broat.lcast ing stat ions because 
of their tendency to originate interfer
ence. This condi tion wi!! be remedied by 
the use of the tube sets, which possess 
a non·inlerference chnract eristic. 

T he outcome of the tests with the new 
set was a recommcnd:Hion by J. T . Yatc$, 
sur~e ri n tenden t of light houses of the third 
district , to the Bureau of Lighthouses in 
Washington, ask ing lh:1l these tube sets 
be adopted genera lly fo r the bureau's 
radio beacon .~tat ions. 



18 RADIU AGE/or .. llIgllsl, 1924 

The Heart of the Radio 
By ERNEST WALKER SAWYER 

C HIEF ENCINEER. ELECTHAD, in o, 

PART 2. I x :\ previous article 1 showed you the 
importance of the prO[)l'r size grid 

kak. I hope you had the opportuni ty of 
[c>ting my advice by tTying a different 
size leak in your set. 

Xow I want to explain to you why it 
i~ ,,0 important for you to have grid 
leaks II'hich 3TC Illanu factured by rcs\)on
"ible pcopir who will ccr tih' the\' aTC 

correnly made and guaranteed. . 
Here is the Hearl of the Radio. T he 

SOUTce of success or fai lure of the ~ct 
and yet a careless pencil mark has, until 
recently. been permitted e\'en in cxpc-n
;i\'1.' sct$ of wd] known manufact urers. 

In t he ,s;:rid leak. you arc dealing \Iith 
minute electrons of elect ricity passing 
Q\"Ct a path of cxtr('mr high re~i~t:lncc 
500.000 to 30.000.000 ohms. Here is the 
e~!'ence for a grelt dcal of research work. 
The problem of handling such minute por· 
lions of elect ricity a t such extraordinarily 
high r ... ~ is tanccs resemble~ somewhat the 
problems of dealing with lightning:. Two 
storm clouds are filled with energy. The 
electricit y generated is enormou~: the 
path brtween the clouds or from the 
cloud to the earth is possibly a mile of 
thin air. It s r esi~tance is beyond com· 
prehen~ion . Finally tbe pressure becomes 
so great the elcctricity jumps. 

If there wa!' a copper wire or other 
easy conducting path. there would be no 
zigzag and no thunder. It is exactly the 
same in the recei\' ing ~C l. The accumu· 
lated charges jump along the grid leak. 
If thr path i ~ a perfect conductor. there 
is no noise. If the grid leak clement is 
une\'en or only partially a conductor. 
then the grid lcak actually creates noises 
in \'our set. You will realize from this 
the- importance of a proper clement in the 

leak. 

Just a~ a copper conductor carries low 
irequency currents in a smooth. proper 
manner, because each molecule of copper 
has it~ fu nct ions 10 l}(rform harmoniously 
with its neighbor ; so likewise or even 
more so ~ hould the substance of your grid 
leak clement be 50 composed that the 
molecular displacement of the carbona
ceous conductinj:: material should be 
equal throughout the entire cross sec
t ional IIrea, In plain Engli~h, the grid 
leak dement should be made of a mate· 
rial which is exactly the same in the 
interior as on the surface or you will get 
the zigzag jumps together \\ ith the noi~es 
a, in lightning. 

The d rmrnts of rnanr grid leaks arc 
made of a paper ill which ca rhon in the 
form of lamp black has been denocuiated 
through the pulp dUring the process of 
the paper manufacturing. This is one 
method of obtaining the desired result. 

Aft er the paper is CU! to the desired 
size for the grid leak required. copper or 
brass clamps arc f:l stened to each end or 
some special method is used to make con
tact between the dement and the fe rrules 
or ends of the grid leak. These contacts 
likewise arc extremely important, as a 
loose contact means a noisy grid leak or 
olle of \'e ry high resistance. 

An electric current is 1I0W passed through 
the d c-ment to season it. An analogy to 
(his might be shown as the passing of a 
current through a piecc of iron to form a 
permanent magnet. The aloms of i:l.mp 
black align th em~eh'es in perfect rcgular 
order. end for end. so as to offer the 
smoothest possible path to the passage of 
the small current for which it is intended. 

Xext the elements arc treated with 
waterproofing compounds. usually of se· 
eret formulae. as the waterprooflllg matter 
must not affect the element 

The photo shows the interior of a transmitting set built by George B. Myers of 
Athenia, N. J. It operates on a U. V. 201 tube. 23 plate condenser and an indue· 
tance. Also a Ford spark coil is used and a glass plate condenser for supplying 
the high plate voltage. 

Tlte Maga:;illc of tlu: I/our 

The leaks arc 1I0W seasoned a fell' da\'s 
just as you bake , teel. -

Xcxt , the clement is ca refully inserted 
in the glass tube or other insulating case, 
and the ferrules arc soldered on each end 
to further prolect the clement from can· 
tact with fingers and atmosphere. Glass 
cases are most common. but there arc 
other insulatiug materials now in use, 
where the dielectric !oS;e~ and insulat ing 
qualities arc considered better. 

The fini shed grid leak is again tested 
and labeled or st amped and certified 
correct. It is now ready for usc. 

There ha.>: in the past been considerable 
I>ropaganda on grid leaks to the effect 
that if your grid leak is the inrorrect 
resistance. rou can compenMte by adjust
ment of your \'ariable condrn.er. This 
is an absolutely incorrect method of pro
cedure. A~ you can readily sec. one can· 
not adjus t rcsi!'\ancc by altering capacity. 
If you r grid lea k is the wrong sizc. you 
must get another. If they arc certified 
correct, then you know what you arc get 
ting and can t ryout several sizes until 
you find the one best suited for your 
particular requirement. 

Canadian Tries toReach Macl\.iIIan 

Toronto. Canada.- \\'iJliam Choat. local 
radio amateur and radio operator for the 
Canadian government steamer "A rctic:' 
which left Quebec the first of July on her 
annual trip to Baffin Bay. may be the first 
amateur operator to relay back to Can
ada and the United States the complete 
cetails of the Winter experience5 and 
home·com ing arrangements of Captain 
Donald B. ~rac:-.rillan. Arctic explorer. 

The departure of the "Arctic:' under 
the Xorthwcst Territories Branch of the 
Canadian Department of the Interior, 
comes at a time when the arrival of day· 
light in the Far Xorth is beginning to 
shut off the radio contact between l\{ac· 
Millan and radio amateurs of the United 
States and Canada. 

The radio messages that have come 
from Donald Mix, the explorer's radio 
operator. last Fall and Winter hal'e be· 
come gradually less f requent as darkness 
began to lea\'c the polar regiolls. Of late 
thcre hal'e been only a few weak mes
sagcs that haw sufficed to show the " Uow. 
doin 's" crew have come through without 
hard~hip. The last one told of the explor. 
e r's plan to starl for home soon. 

On its annual trip. the "A rctic," which 
this time is in charge of J. D. Craig, 
M. E. I. c.. and Captain Bernier, famed 
Canadian explorer. sails as far north as 
Etah. Greenland. Last Fall. on their 
arrival in tha t harbor. the "A rctic's" crell' 
found the "Bowdoin" there and one of 
them took (\ sna~hol of MacTl- lillan's 
lillie schooner a~ she lay al anchor ncar 
the shore. 

Thi~ ~'ear the " Arctic"' will carry a 
short wan' I. C. W. outfit which will 
enable its operator to tran~mit on the 
amateur wa\'e l ength ~ between tOO and 
t 50 meters. This equipment is in addi· 
t ion to her two rc~ular !'.Cis. consisting of 
a Hand3rd 606-meter. 2 k w. spark tran~
millrr and a continuous wave transmitter 
working on a 2.100-meter wave length. 
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Radio 
Drawn Into 
Field of Magic 
by Queer T ales 
of Ether Bogies 
Scientists Are Baftled by 

Accounts Verging on 
Supernatural 

By CARt H . B U T MAN 

WASHI XGTOX.- R:l.(i iO supervis· 
ors and inspect ors hear man} 
queer lales of strange messages. 

sounds and calls cmanating from some
where within the boundless realms of 
radio land. Some complaint s a rc weird. 
11 few p.1 thetic and st ill others almm:t 
convince one that there a re Elhereal 
Bogies. 

Radio is of itself more or less of a mar
vel and a mystery. with the rapid ad\';l!lce
ment of its range, manipulation and scope. 
and it is small wonder tha t cert a in sus
ceptible fan s and even operators long in 
the game hear or imagine they hear curi
ous and unaccountable messages \'erging 
on the sUI>crnat ural. 

There is the story of one old-timer \\'ho 
decla red that he no longer needed head 
phones. his ears having become so tuned 
10 the notes of code stations that he could 
pick up messages from almost anywhere. 

Some of these complainants perhap~ 
improperly classified as bugs of the ether. 
insist that they are haunted by "Hen zian 
spooks," which in certain cases seem to 
approach from the spiritual angle and as
sume radio control of their victims. They 
not only exercise an undue influence but 
create actual fea r in the hea rts and mind~ 
of those persec uted. Certa in students of 
the problem refuse to believe that it is all 
imagination. attributing the influencc to 
something supernatural or a t least a power 
not yet understood. 

Does Rad io " Control" E xist? 
Of many cases reported to the Depart 

ment of Commerce, there is none so strik
ing as the "Strange Case of Operator 
Blank," on which there is a thick fi le of 
papers: 

Nearly four years ago a sca.going rad io 
operator of twenty years' eXI>crience re
ported to the supervisor of a coastal di ~
trict that he was the object of radio per · 
secutions in the form of radio telephon ic 
messages which were t ransmitted to him 
continually by virtue of wired-wireless 
when he was ashore. 

Three unprincipled young operators, he 
asserted. kept a sun'eilbncc o\'er his e\'e ry 
mo\'e. reading his thoughts, and at t imes 
" neutralizing" his bra in action. These 
three persccutors relieved each ot her. but 
kept up their vocal messages day and 
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CABI NET AUTO MATICA LL Y CO NT RO LS T UBES 
T his unique set . constructed by Ha rold H erbert , radio engineer of New York, 

and \'a lued at more than $500, operates when the cabine t is open ed and auto · 
maticaly turns off the tubes when t he front is closed. It is an eight-tube Super_ 
H eterodyne with two tuning controls enti rely self-contained. 

night. no matter where he \\"as. Thdr 
sinister influence. he fe lt sure. was affect 
ing his young dau~h t e r when she was near 
him. and pra ctica lly hroke up hi~ home. 
lie appealed 10 scient ists. doctors. radio 
expert s. the go\"t:nunen! and police wilh
out benefit. as the ~our(e of the radio 
emanat ions could not be traced. T hey 
~eemed to comc from a coa~l a l poim . 
E\'e n while on an automobil r t r ip ac ros~ 
the contincnt and into Canada, the "phan
tom " radiophone or photophone ll1essage~ 
pursued him. Th? ll1essa~e~ \\'e re I ran __ 

mill ed on \'ariou; freque llc ie~ and were 
impossible to ignore. 

Opelalor llbnk bd ie\'ed the youlIg men 
I> ad in\'ented:1I1 ultr:l -modern t ransmiuillJ.: 
set of which no one knew the circuit. Ill' 
said the bo\'s told him it was a wired 
wire\rss psychometer affect ing Ihr Iran:;
mission of speech tw a them\lC ut ic oscil · 
b to r. and recei\'ed by triplr x ph;lnt om
ining attunen~cnt . l ie couldn 't get away 
from the mes~a'les, and hI' wa" Ct' rlaiu 
that thl' boys kept a log of his thoughb 

( Clmtiww(/ IlII II('X/ tJl/~ e) 
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And Still They Pursue 

Later on, when he was agnin at sea, the 
messages pursucd him, e\'idclI lly through 

Getting a Stranglehold on Static 
,hi' metlium of radio. In the Atlant ic o r 
1'3cific the ('fie<t was the same, and the 
opcrator came to believe that the pr imary 
phollelic eficrt kept his head aching 1'011-

l inually; sometim('s he \\"a" drivcn from 
his radio Sh3Ck. Il l' was certain his dell th 
cou ld be cau ~d by IheS{' boys if they 
desired. lie 3g;lin took up the m3tler of 
locat ing the 51atiOIl with aut horities in 
Xc\\' York_ San f rancisco lind Washing
tOil , but no one was able to a id him no r 
locale the unknown sta t ion. Uno!T1cial 
3nd ullsigned messages continued 10 follow 
him, causinA" in terference with his rc!:ular 
traffic, his sleep and his mental st3bilit y. 
ln vest iA"ations showed him to oc in b'Ood 
physical and mellt31 st ate, but although 
prouounced sound in his mind a nd body 
and only 3bout 42 ye3rs olrl. he W3S 
litcrnlly d riven fr om Ihe sen 3nd his pro
fession. 

Followin/!: up some of his SUf!gestions. 
radio oftic ials report that spiritualists have 
been affected in a similar way: and from 
Xew York came in format iOn Ihal 1'0111-

plaints of this chamcte r were increasinl-(
ill facl, becoming qui te common. De-
11artment of Comll}erce radio officials say 
thai during the full of the moon com
plaints of weird and unnat ural rad io mes
sages in the ether comt' in with a strange 
reJ.;"u l3rity. [\'en 10 d~te the dl! l>artment 
and its (Ield staff have not been able to 
m lve the myste ry of Operator Blank 's 
persec ution nor the source of the phone 
messages he reported. 

Ot her cu rious cases reported to the de
partment include the \\"estern hrmer who, 
\\henever he W35 rlowing in a field near 
all insane asylum. declared that he was 
illiluenced and persecuted by voices which 
seemed to come from a queer box on the 
sill of a window in the institu tion. He 
• ame to Washinl:ton in an effort to rid 
himself of this " radio conlrol." When 
he ret urned the box was nO lont-:er visible. 
nnd it is understood he was bothe red no 
further, though it was uevrr wholly ex
plai nc(l. 

rrom I'hiladclrh ia cn me l story of a 
woman who was constantly hea ring radio 
voices, eSI>ccially when riding on a tra ill , 
althollf;h it was long before trains were 
c'luipped \\;th receivin ,c: sets. Another 
woman out West recently wrote that 
\\aves from a certain rauio station pass 
through her house anll her person, causing 
a most unpleasant effecl; she said shl! 
wuld never sleet' unti l the st ation clored 
for the night. 

Now Come R adio Sleuths 

Durin,c: the World W::.r, compla illl s of 
Ihis type ::.nu others altr ibuted to German 
spies, codes. etl.. came to the dt'p.1rtment ·s 
SUt>ef"ll isors in f,!"rent numbe rs, some of 
them obviously from people with unsound 
minds, who sou,t:ht \0 become radio sleuths 
and desi red special transmitting license~ 
and stations. Such tlt sires, however, were 
nlmost ::.Iways in th l' in terest of dcfemlin~ 
the ~o\ernmcnt . a lld differed from the C3.~e 
of Radio Orer:llOr m ank . ami a few otllrrs 
whore radio troubles have ncver bct; LI 
solved. 

EXIJlaining that 5talic is usually dUt' 10 
d istant e lectrical disturbances in the upper 
a tmosphere. and the trouble is gt'nerally 
less the higher the frequency to which the 
receiving set is tuntu, the radio laboratory 
of the Bure::a u of Si::a ndards, of which 
) . ~ 1. Dellinger is chief. offers the follow
ing ~uggest iolls for meet ing the difficulty: 

"There ::a rc no known methods of com 
I·letcly elim inat ing inlufert'nce c::aused hy 
:ll llJo:;pherics in receivi ng sets tUlleel to Ihe 
commonly used radio freq ul'nries." he 
says. 

Radio Age Offers Unusual 
Features in lts Big 

September Issue 
Th: growth and improvement of 

RADIO AGE, which is especially 
marked in this issue. has by no 
means reached its hi gh mark in 
eithe r circulation figures o r edi
torial quatity. 

Several new features, the result 
of months of careful planning and 
investigation among radio readers, 
dealers and manufacturer.;. are in
corporated in this number, but not 
without the promise of many more 
in following issueli. 

Particularly will the next issue
tha t of September-be the best ever 
published, and, we predict, one of 
the best issues of a radio publi_ 
cation ever offered to a critical 
reading public. 

Because of the original nature of 
a new feature to be inaugurated in 
September, RADIO AGE regrets 
that it is not able to announct its 
nature in this issue. Some son of 
announcement will be made to dea l
ers and in other publications a few 
days before the September issue is 
on the news-stands, but the reader 
must be pa t ient and trust to 
RADIO AGE'S judgme nt ::as \0 the 
real nature of the September sur
prise. 

The editors can announce, how
eve r, that the new RADIO AGE 
feature will revolutionize the radio 
publication industry, being as it is 
an innovation never before under_ 
taken, despite the fact it is perhaps 
the most practical and vatuable 
se rvice ever offered to radio fao s . 

Wat<:h for th e September number 
on the news·stands. The front 
cover will reveal THE special 
feature-and many more, all of 
which will establish RADIO AGE 
as the fineSI and most reliable radio 
magazine in the fi eld. 

" :\ Jet hods are avai lable which partly 
O\'ercome the trouble. One is the use of 
a small receivin,!; antenna. This may l>e 
a rt'latively low and shon outdoor wire, I"lr 

nlay bc (in indoor antenna. Such an an
tenna receives less powerful siF:nals, hut 
this may be compensat <.'{l by using a morc 
sensitiv{ receiving sct , em]llovinll: re,t:en
e ration or radio-frcquenc}' amplifica l ion. 
A small coil anl enna or loop antenlla , 
consist illl! of a few turns of wire on a 

frome a few feel square ma), be used, pro
vided the rcce iving sct is so designed as 
to permit operating with such ::an 3ntellna. 
The coil antellna h3s the added advantall:C 
th::.t it can ('] im inate, by vi rtue of its di
rectional characteristics, the atmospherics 
that come from a sl>ecifi c d irection. 

"A nothe r means o i reducing the inter
ference from atmospheric disturbances is 
to use a very select in;! receiving set. Two
rircuit receiving sets. using loose coupling, 
arc preferable to single-ci rcuit S{'ts for 
this reasoll. Radio.freCJucncy ampliiic::.· 
lion, with sha rply-tuned t ranSfOrtllCrS is 
helpful. Well designed rq:cncrlt ive ~ts 
a re al50 vcr)' selective. 

" t\ specialized method is the use of a 
'wal'e anLelll13: which is a \'ery low an
tenna. one wavc length or more long. 
Anut her way of decreasing interference 
from atnl05phcrie d isturbances makes usc 
of a combination of several antennas in 
su('h a way as to l>artly b::. l::.nce out the 
atmospherics. 1\1$0. a long antenn3 may 
be buried a short distance underground. 
This tYI)C of anlenn ::a retlu('es bot h the sig
nal strength and the strengt h of at
muspherics. Some el'idence has been 
obtained to show that certain t)'Pot's of 
local atmospherics are reduced in a greater 
ratio than the signal st rength. 

"Still anot her method which h3s been 
rellOrteti to be of some use in reducin,t: in
te rference makes use of the limiti ng actioll 
of an electron tube used in conjunction 
with tuned ::audio-frequenc)' amplificat ion. 
It is st ::att'd that this me thod is based on 
the theory that an elect ron tube, when 
worked at a certain point on ils charac
teristic curve, possesses 3 limiting act ion 
restrict iUf! the strcngth of the signal heard 
in the Il'lephollc receivers to a deflllite 
maximum. Thus a tmospherics, although 
stronger than the signal being rece ived . 
arc eq ual in intensit y to it , as heard in the 
te lephone n:ce ivcrs . This equality in 
signal strenJ.:: th having bee n obt:uncd, thc 
ild vanl agc of audio-frequel\c-y tuni llg may 
be utilized. The res ult is a l>artial d imi
nation of jlltcrfcrence from atmospherics. 
This met hod is not adapted to broadcast 
reception." 

To Elimina te Radiation 
" How can 1 prevcnt other radio selS 

irom interferiuj:( with my reception?" ask 
many fC::aders and r::tdio ians continually. 

,\ special org:lIl i;>.at ion has recently been 
formed amung radio en~ineers to formu
lale some met hoJ by which r::tdialion or 
"canary binl" inte rference C3n be elimi
nated. 

Users of I\ntcnella ne ri::.1 plugs rel)(Ht 
that this ingenious light socket aerial has 
~olvcd this problem for them and many 
ha\'e taken down thei r aerials because they 
ca n get just as good results with the 
Antel1ella. 

The construction of the Antenella is 
such that it makes the house wirin~ system 
act as an antenn::a, and because these lines 
nrc self-shielding due to conduit wiring, 
they do not pick up outside aerial radia
tion and are accordin~ly ideal to eliminate 
such interference, as well as static. 
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Filtered Heterodyne Audio Stages 

R EFERENC E has frequenlly been 
made in these columns to the fac t 
tha t ~ome Sari of f!lter must be 

used in the aud io stages of a Super
Heterodyne receiver to eliminate the 
noises and distortion which frequen!lx are 
unpteasantly apparent in this circuit 1'his 
filter system must not be confused with 
the so·called "filter" or transfer coupter 
working at radio frequency which is in
stalled at the beginning of the radio fre
quency stages. or rather between the first 
detector and the first radio amplirLer tube. 
'nle audio frequency filter referred to 
here damps down the " BUmps" and har
monies developed in the first radio stages 
and is effective in clarifying speech and 
music when the loud speaker is used. It 
is almost a necessity with the two stages 
of audio amplification. 

]n general. the audio frequency fI[ter 
system can be divided into two principal 
divis ions: (I) That part wh ich comes ~
tween the stcond detector tube and the 
first audio sta~e wh ich damps down un
desirable oscillations eman~ting f rom the 
detector. and (2) That part which pre
ven ts direc t .oil" battery current from 
entering the loud speaker and introducing 
distort ions due t"O the constan t dejJection 
of the diaphragm under the stress of the 
"B" battery current. The fIrst element 
precedes the audio amplifier, wh ile the 
second comes between th e ampl ifying 
stages and the speaker. In addition to 
these devices the conventiona l grid hias
ing "C" battery is installed, which is a 
further aid to clarity and which mate
rially inneases the volume. 

Two Inductances Needed 

FIG. t is a d iagr .. m of Ihe complete 
lwo stage filtered amplifier which is 

connected to the second detector tube at 
the " l NPUT " end or at the left of the 
diagram hy the co'nnecting posts (x) and 
(y) . The connect:on (x) is made to the 
pla te of the detector tube ( r ') as usual. 
The cifcuit can be insta lled in the S:lme 
cabinet with the main heterodyne circu it 
or in a second cabinet. The fonner, of 

By MARVIN HUGHES 

course, is preferable. but one should note 
that at least t\\'o inches more will be re
quired on the lengt h of the panel than 
with the more straight audio stages, owing 
to the introduction of addit ional aprmra
tus. 

Two large inductances of the iron core 
type are used. This ra ther compl icates 
matters, since we mllst arrange these 
parts so that there will be no indw::ti\'e 
interference or transfer of energy throm;h 
the wild flux issuing from the coils, :llld 
this is not always a simple matter in the 
limited ~pace th3t we have at our dis
posal. 

Preceding the first audio freque ncy 
transformer (AFTI) is the preliminary 
filler circuit consisting of the two 12,000 
ohm non-inductive resistance (Rt ) and 
(Rl ). Connected to the mid point of 
these resistances is the 100 millihenr}' 
iron l:Ored choke or inductance (Ll ) in 
~ries with the 0.01 Microfarad fixed con
denser ( K2). Acro~s this assembly is the 
0.005· mf . fIxed conden"ser ( KI ) which 
functions in the ordinary cap."l.city of a 
phone condenser. The reactance of (Lt) 
and (K 2), together with the damping ef
fect of the resistances (RI,IU) c1im i
n ~tes the high frequency disturbances 
which m~y origin~le in the rndio f re
quency ' st ~ges and detectors, and "irolls 
oul" ihe bumps before passing to the pri
mtlry coil of the fIrst audio frequency 
t ransformer (AFTl). /\[50 sec Fig. 2 for 
assembly. 

Watch Detector Tubes 
Connections at ( HI) and (+22) de· 

pend largety upon the nature of detector 
tube used and on the " ll" battery ar
rangement. If a soft detector of the 
UV200 or the CJOO type is used. then a 
tap is made at the 2l·volt terminal of the 
"1:\" battery. 1f a hard tube such :IS the 
t;V201A or CJOiA is used which, by the 
way, is belier pr3ctice, thf!n (y) can be 
connected to the 45"'0It tap. For the 
best result s it is ,'ery desirable that the 
first radio stages. the detectors and the 
osci llator be carried on one " 3 " battery 
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with the audio stages on an independent 
" 3" battery as at ( B2). However, this 
is "ery expensivc and greatly increases thc 
complexity of the circuit so that a single 
" 1:: " is imperative. With a single "U" 
connections can be made as per dotted 
lines. 

I T W [LL be noted that the first single c ir
cuit jack (JD) for the detector c ircuit 

is connected directly across the primary 
posts ( P) and (+ B) of the fIrSt audio 
frequency lransforrno::r (AFTl). Th is 
arrangement docs away with the contact 
troubles often encountered with a com'en· 
tioMI two circu it jack and insures thai 
the primary coil is always connected per
mant'nt ly in circuit without danger of 
noise due to poor contncts. The fir st 
audio stage jack (J 1) is connected across 
the primary of the second audio trans
fonner (A FT2) in the same way, so th~t 
in all we have three single circuit jacks 
in parallel on a continuous circuit which 
:ne not interrupted by the in$ert-ion or re
moval of the r[ugs nor by vibra tion. This 
is of the ut most importance in a circuit 
of this sort where the great amplification 
and the heavy " B" battery CUTTent makes 
jack contacts a serious problem. 

T he secondary coil of the ftrsl audio 
transfonncr (AFTI) connects to the grid 
of the lirst audio tuhe (TI) in the usual 
manner. Both tubes are ~ i v(' n :l ne~ati'e 
bias by the "C" battery shown which has 
it s negative pole connected to hoth the 

~(-A) posts of the two t ransformers by 
:l common connector. The posit i,'e p-olc 
of the "C" baUery l:OCS to the (-A) 
lines. For a DO-volt polentia! on the 
plates. th(' "C" battery biasing vol1:tge 
shou ld be about 4.5 volts. and from 6 to 0 
"oIls for plate voltages much ahove this. 
So much has· ~en s:l id upon the subject 
of the "C" ballery in its rebl ion to vol
ume and gr id s tability that it scem ~ al
mo~t Ullnecessary to enler inlo a discus
sion of its fun ctions at this point, but it 
should be understood that it is one of the 
most important adjuncts to the syst em 
:lnd should not be omilled under any con· 
ditions. Condensers ( K4) shown dotted 
are optional and mayor may not gh'e im
proved results. (.0005 mf.). 

To minimize the number of controls on 
the p:mel. both tubes (Tl) and (1'2) are 
controlled by tho:: ~ ingle rheostat (ti l ) in
sertef\ in the nf!l:alive leau of the tulles. 
Separate rheostats can be USl'U of course, 
but it i~ nol advisable to ~nter into more 
complication than absolutely necessary. 
even at lhe expense of an extra luhe 
bUTIlinlt when only the ftrst audio st al:':e is 
being used. Under most c'lIldition~. the 
set witl he operated on hot ll audio stages 
with the speaker plugge(l in on the output 
jack (j2) . 

The Output Ci rcllit 
Now we come to the final OT ouilnlt 

circuit of the second tube ("1"2). Ordi
narily the connections from the plate and 
( +H ) arc connected d irectly to ' ;'e out 
put . but this intro(luce5 certain difficu l-
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l ies in Ihe loud ,;peaker and distort ion in 
the fina l stages, T o remct.ly this defect. 
the fix~d Slopping condenser ( K3) of 1.0 
mr. capacity is inserted in the plate.' cir· 
cuil to interrupl' Ihe now of continuous 
"13" battery current that ordinarily takes 
p'arc through the coils of Ihe loud 
speaker. This relie\'es the spen ker dia· 
phragm of the magnetic st ress impo~ed 
upon il by the ballery current :InO m;'lkf's 
It more reslXlnsive a~ only the a.ltcmal ing 
<iudio curre.'llls can pass 10 thc coils of 
the ~peaker. 
A~ equal dclleClioll is now iml}3.fled 

to both negative and posith'e \\3\'I'S 
there.' is no distort ion due 10 diaphraf..,'l11 
reaction, Current from the t + 11 ) leads 
10 the \>\;)te of lube (T2) and vas~es 
IhrOUJ::h the iron core choke.' ( L 2). which 
permits free now 10 the 1)lale , but which 
chok('s down and pre"ents the audio fre· 
queney curren ts from 5horl circu iting 
back through the battery, Some ~mpl i fi. 
(at ion is also due to the "kick" from 
(LZ ). and in gencral this combination 
not only impro\'es t he qual ity of lhe reo 
ccption, but also adds considerably to its 
"o\ume. Inductance \'alue ahout 1.0(l 
(.;u rig 3 also, 

I T IS impcrati\"e that bot h (LI) and 
(LZ) he iron core inductance~ of the 

\nlut' I:i\'(:n, o\dng to the 10\\ fr equencies 
of th!!' currents dealt with in Ihis [).1ft of 
the circui!. The impedance of air core 
Inductances whi le efiecti\'e \\it h Ihe h i.c:h 
frC(IUenC) rallio current~, offers I'ery lillie 
I rl}Q~it;on to the flQ\\' of audio frequency 
(ulHmb which a rc in the nature of 5.000 
ode' per ,.ecom!. The mductance (LI) 
Ull be obtained from the better da~- of 
r~diu ~u:lply hou-es or from Ihe \'anou~ 
t(ll'phone manuraclurin~ firm~, l ndurt
an((: 0.2l can he a 1.0 henr)' iron cored 
IIldur!anct', or if dt~ired. thr !>('condary 
rOll of lin audio fr{'l'll1~ncy Iran~(ormf'r 
(In be connected into circuit for this p\lr. 
po~e, The laller, ho\\('\"(' r . is rathcrb\llkr 
ami lakes up \'alu.1hle Toom, but on the 
other hnnd. it is comparalil;ely lI'ell 
<hidded ami causes praClicalh no inler-
fl'rt'lln' ' 

In loc3ting (L1 ) and ( L2 ) we must 
take e,'cry preea01ion aS3inst magnetic 
couilling and interfe rence. The coils 
~hould be kept as far apart as practicable 
and well away from tuning inductances 
and Ihe trans formers. In nil cases Ihey 
should be laid 001 with Ihe cores al ril:hl 
an!!lcs to one anot her :tnd at right angles 
to Ihe coils of Ihe t ransformers so Ihal 
Ihe tlux will not induce wi ld currenls in 
the circuits. Enclosing the coils in 
grounded metal boxes is a grt'a! help. for 
the boxes 5hield the adjacrnt apparatus 
from the intense mngnelie fi elds of the 
coils. 

Our 12.000 ohm non-inducth e resist· 
ances arc of the type commonly used by 
telephone com [>.:lnies and arc nnw to be 
obtained from the larger and hetter rodio 
supply houscs. As in Fig. 2. their general 
appea rance is ~ imilllr 10 that of a grid 
leak and they c~ n be held in Ihe same 
sort of cli[)s and ~tands: Their valuc is 
not cri t ica l, bul in general they should be 
as nearly 11.000 ohms as possible and of 
ClIac tly equal resist3nce, Funher. they 
must be truly non·induct i\'e so Ihal there 
is no phase displaceme nt. ~o OPposit ion 
to the radio frequency componem which 
l)a S~eS from the plate of 1he deteClor 
lube, 

The Tubes 
Regardi ng Ihe tubes 10 be used for Ihe 

amplifying SlaJ:es , T!) .1nd (T 2t it rna) 
he said that tht: 1:\'201.\ or the C301A 
:lre the best all around tubes to u~c, Of 
th(' d ry cell !ube~ th~> t 'VtOCl or CZQCl 
are by far the hc~t but. of cour~c" do not 
dclh'er the volume ilttained \\ilh th!!' 
power I\lbe~ before mentioneJ Still fur
Ih('t amplification can he had by the u~e 
of Ihe \\'rstern Elcct ric 2111.\ tllhes or 
the fi,'e watt Iransmittin~ tuhes ~uch a~ 
the L\'20Z or Cl02, but th ('~e l:lll er tubes 
lake a Il;rent IItal of filament eurr('ot and 
\ ith the heterodync any ~rlditinl1al 61a

'fllent current i~ \0 he loOkell upon with 
rlispro\il l. 

Both the 21tu\ tube and the five watt 
tube permil of '-ery hilo:h platr \(Illa;!e-

and for this reason 3rc essential where 
the ma:timum volume is to be obtainC{} 
\\hcn the sct is to be used in 'argt' halls 
or for outdoor o;c rv;cc. l ip 10 350 volts 
may be u~cd on the plates of these tubes 
and the amplificat ion is in proportion, 
hut il must be borne in mind that such 
vo1t:l.ges call for hC3\'y plate current s and 
put ::I h C3\'Y demand on the " B" battery. 
The usc of storage type " B" batteries is 
a lmost necessary if plate \'ol tage~ of over 
100 volts are [0 be used. 

Figs. 2·3 $ho\1 the general arrangement 
of the uni ts used for the filte r~ and stops, 
and their mountings. Fig. 2 is the input 
niter with the condensers and rcsi~tanc~ 
placed in the usual sining clip mountings 
connected up for u~e. T his arrangement 
probabl)' gives the shortes t le3ds. Fill, 3 
shows the condcnS(' r and choke for 111e 
output "SlOp." It is likely that the leost 
rOOIfl is token up when these parts are 
moumcn on a ~mall vcrtical l>:J nci placed 
ncar the rear edge of the baseboard, aod 
as no ndjustment is required there is no 
re3son \\ hy thb will oot pro\'e sat isfac · 
tory. 

IOO· Mete r Transmitter Tested on 
the Shenandoah 

That radio messal!('s can come from a 
point hil{h up in the air as well as 
" th rough it" was cicmonstratcd rccent ly 
\I hen the radio operalor on Ih(' Navy's 
Ilig a irship "Sh(' llanrloah" go!>,o iped for a 
while with r:ldio :lmateurs helow, 

"To the I{ocheste r amateurs." read Ihe 
ml""-":C in code "You are thr fIrst 
hunch Ihat ha\"e woke Ull to(lay. Be~t 
rel!,.rtl~ " 

Thi~ was nOl. a casual erecting. attempted 
:I.- a pa~l imc for the "Sht:nandoah'~" crew 
hUI 1)3rl of a sY$I('matic program for Ie-I · 
inc oul the I)ClHibilil ies of -hor t wn\"e 
amateur eommuniCatin!1_ Som\.· time aco 
the American Radio Relay Leacue karned 
from thr Navy Del)3ttment that a ~ hort 
wave transmitter \\as beinj!' mSI:l,lled on 
Ihe- ai rship for the e:<press puqmse of 
l'nablin,c: its operillot 10 communic;lIe with 
:1maleur~ ~hould it be needed in emer· 
gency durinl! ni~hls. 
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Radio is no Longer "Seasonable" 
By ROBERT J. CASEY 

The Vest Pocket Anthologist 

W HY should radio be a seasonable 
affair- like the flu and the winter 
coal bill ? 

It seems to be the accepted psychology 
in the radio business to shut up shop and 
go fish ing at the f~rst breath of Spring. 
But why? That, Oswald, is one of the real 
myste ries of radio. It ranks in interest 
with stat ic, body capacity, 3nd the pro 
]..>Oscd t3x on br03dcasting and it outcbsses 
them in imparlance, But it is undeni3bly 
a mystery. 

According to the popul3r concepiion of 
the thing, the entire world goes deaf in 
the Summer time. All the stat ions quit 
broadcasting simultaneously - or simul
taneously qui t broadcast ing, depending on 
your part icu l3r situation. Ail the batteries 
die. And all the "syp distrihutors" have 
their annual fIre s. 

The Cause of It All 
A survey recently completed by the 

Electric31 Rese3rch Labor3tories of Chi
cago may furnish a dew 10 the causes of 
this phenomenon. Two years ago a hard 
Summer followed a particularly soft Win
ler. l\Iany a manufacturer sighs at the 
memory of tha t glorious period when a 
brace of static-sift ers euphemistically 
called head-phones brought an unquest ion
ing $15 and a wooden variometer was con
sidered cheap at $7. E\"Cry second-h1l.nd 
clothe$ dealer who could make a Chinese 
copy of a piece of wireless apparatus 
went inlo the radio manu facturing busi
ness and LOok out more fire insurance. 

Along about Spring the great mass of 
radio pioneers had become convinced that 
radio was a myth. But why go on? The 
sLOry of that f earful Summer is written in 
rccords of the hankruptcy courts- of every 
county in the United States. The I)uhlic 
had suddenly become convinced that 
short-c ircuited coils and contact-less rheo· 
slats afe an expensive altic de<:oration. 
That radio ever recovered from this period 
of disillusionment is proof enough of it s 
permanence, and of American a(ljusta
hility. 

A manufacturer of loud speakers re
ferred to thOse days last week 3S he paid 
off the last of the loan that had saved 
him from wreckage. 

Radio revive<l because it change<!. The 
GypS are always wi th us. But their num· 
ber5 are decreasing 3nd it has hecome 
Ilossible for a fan to buy standard p.1rts 
with fair a~~urance tha t they will work . 
The elementary telephone circuits are 
fairly well understood by a m:ljority of 
am:lteurs. And the sounds that come over 
the radio are quile similar to those sent 
l)ut by the br03dcast ing sLatil)!l. I'rospccts 
for continuous popularity should be good 
But in the background is the memory of 
that ter rible Summer. 

Because of one "sHenl Summer" it 
~cems likely th:u all Sum mers a re doomed 

to the gag rule_ A m:llter of psychology. 
Oswald, th3t only the nimble of wit fan 
expl:lin. 

Taking Off the " Curse" 
Application of the reflex principle to 

radio selS with dry battery tubes has made 
possible lhe construct ion of efficient reo 
ceivers, all contained in cabinets a foot 
long or le~s, that will operate a loud 
speaker on a loop A Summer evening 
on the front porch or the lawn certainly 
is no less enjoyable for a radio concert. 
and a radio set more than ollce has been 
known LO take the curse off a Summer 
resort \·ac3Lion. 

As fo r static, most of il d i~appcared 
with the wooden \'ariometer and its rough 
looking cousins. l ubuil r crackles in radio 
sets went out of ~ t }' te with switch a rms 
and 13pS and i\lexico City sounds just as 
IJad in Summer as it docs in Winter. 

The Erla canvass shows that distrib
utors and set builders throughout I he 

country see no good reason fo r a warm
we3t her depression and look upon the 
at,nuat vacation from broadcast as a 
tribute to the memory of the inefficient 
s('\s of two year" ago. The material works 
of the hay.wi re mechanics' guild have 
uUlished. But only a patient and honest 
campaign of e<luc3tion extending over a 
period the lengt h of which no one can 
forecast will destroy the psychological 
bugaboos that Gyp buill. 

Radio Technical Talks 
Over WTAY 

RADlO AGE broadcasts technical talk ~ 
every Wednesday evening from Oak 
Leaves st3tion WTAY on 283 meters at 
9:00 o·clock. Tune in your receivers to 
Ihis wave some \\"ednes<lay evening and 
listen to the various members of the sta ff 
of RADIO AGE tell you lhe most recent 
developments in the radio field. 

EVEN "THE SHEIK" IS A RADIO FAN 
Rudolph Valentino, a favorite with thousands of movie fans he never sees, is 

himself one of the great invisible audience which listens nightly to radio programs. 
He started by making a crystal set and has worked his way up to the most com
plicated hookups. Here he is shown with Alfred Grebe, the radio engin~"r. test ing 
a new !i-tube set de signed by the inventor [or Valentino. 
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"This is WMC, 'Way Down in Dixie!" 
How Local Ta lent 
Made WMC Popular 

" S TATIO?\: W:'IIC, the Commer
ciak\ppcaJ , :'Icmphis. Down in 
D ixie," has been heard from 

London to Hawaii by countless thou
sands of loyal radio fans. From bt i
tude 20 degrees South and longitude 
9; \rest-a spot in the Par ific Occan 
-to :\brMiHan's expedit ion at 9; 
Korth. with in 11 dCI!TCCS of the Xorth 
Pole. the ethereal conce rts of th is 
popular station ha\'c traveled 

\L\TC is owned and operated by the 
Commercial-Appeal at i\temph is, Tenn. 
It was flTst opened in J anuacly, 1923, 
and soon becamr one of the best 
known stations in the United Slales 

- --

bccau.c of the high quality of its programs 
and the bubhllng exuberance radiated by 
the men and women who operated its 
stud io. 

DerlCnding on local orchestras. with 
some aid from outside enterta iners. W;\ IC 
built up a reputation that mea nt " Va ried 
programs with good music and excellent 
vocalists'" Espec blly were its "genuinely 
Southern H jazz orchest ras !)()pular wit h the 
Korthern and Eastern fans who recel\'ed 
W;\IC's bro;!drasts. 

Then came George D. Hay. better 
known as the "Solemn Old Judge ." who is 
no\\' With \\'LS ilt Chicago With his 
Good Shi]) H uspuckiny and its famou~ 
whistle, he inaugurated a bit of foolish 
and good·natured bypby that took well 
with the listeners-in and established \\')IC 
as a real "hum;!n station" with human 
folks behind it. 

The station, its mythical ship and the 
announcer soon became nationally known 
and recO,c'nizcd 

D earing Now Announces 
The newest announcer, Ge rald L. Dear· 

H e r .e a re the 
three hard work
ers who keep 
things humming 
from WM C,above 
is Percy G. Root, 
chief operator ; at 
the left is Joseph 
E. Kabakoff, assis
tant operator ; and 
right, Ger ald L. 
Dea ring, ch i e f 
announcer. 

ing. has J.licked up where the' Solem n Old 
Judge" left off and is working to make 
st ill better the reputat ion and populaTlty 
of \\,:\-1 C. Dearing IS known in the air 
as "Jerry," wh ile the.- operating stalf, Percr 
Root and J oseph Kabakoff, a le known to 
ether fa ns as "The Gold Du st T wins." 

Incidentllly, \\" ,\IC has the smallest 
st udio pe rsonnct of any 500-watt ;tat ion 
III existence. Four persons out line and 
arran{:"e the programs, an nounce. and 
operate lhc stat ion. T wo work in the 
~tudio itself and two in the operati ng 
room, the two rooms ad joining 

The transmitter at W i\ IC is tbe lA 
lypc~a 500-watt Western Electric. The 
pOllcr supply consists of a th ree-unit 
l{obbins-;\Iyer motor generator set , cm
ploying one low-voltage f(enerator for fIla
ment supply and one high-voltage genera
tor for plate circuit supply. 

The regulat ion speech input equipment 
is used fo r both studio and remote cont rol 
prograr:"ls, while the usual two-button 
microphone is used at all times. 

The antenna is of the fo ur·wire inverted 

Meet the "Gold Dust 
Twins" of Radio Land 

L type supported by two 70-foot steel 
towe rs. 1 SO feet ilpart and located on 
the foU! - story Commercial - Appeal 
Building in :\ Iemphis. Thc ground con
nection for thc transm itter IS made to 
the iron f rame of the building. 

Receivers at AU Points 
The monitoring of Ihe t ransm i ~s i on 

speech and music is acomplished by 
means of rC!ceivers loc;! ted both al the 
stat ion and at remote point s. 

\\" :\ IC has operated on \\'a\'e length s 
from 345 to 500 mete rs. but has ac
cepted 500 as prod ucing the best a ll
around results. It ha s been at this 

wave lenf:t!J that the longest distancc 
records have been made. 

\\" :\I C's da ily correspondence from fa ns 
all over the country is amazing, ;\ Ir. 
Dearing reports. 

'Tis a Pleasure 
"Enterta iners like to broadcast from 

\\" i\ IC because they a lways recewe such 
good response f rom the eage r fan s who 
lis ten to thcm," he e;\:plained. "And the 
cheery spirit we t ry to mainlalll at all 
limes makes it a rea l plea~urc to listen 
in with us for an cI'cning" 

T ry it some time. Vou' ll knoll' \\" i\ lC 
by that "Down in Dixie " flavo r of its 
programs. 

\\" :\lC is virtually the Icader of a ll 
Southern stations. hal' in!! to compete only 
with tho.-,c in Birmin!:ha m, Dallas and 
Fort Worth lor fi rst hOllors 

Hardly a visitor can stay in i\ lem phis 
for more than a day I I iLhout be ing asked 
the familia r question : " Hal'e you seen 
our W i\IC yet? 

(A llOlher illlereslillg broadcast frature 
ill lhe September RAD IO AGE.) 
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H ow to Tun e W L W's 423-Me ter 
W ave L ength 

When the Crosley Radio Corporation's 
WLW broadcasting stat ion began using 
thei r new 423-meter wave length it was 
discovered that several owners of receiv
ing sets did not know how to adjust their 
receivers to tune in on the high wave 
length. E. j . Bussard, of the engineering 
department, prepared the fo llowing infor
mation for those who desire to make the 
necessary changes in their radio sets: 

T here are quite a number of receiving 
sets on the market , sets manu factured 
one to th ree years ago, which will receive 
wave lengths no higher than 400 meters. 
It can be readily seen that a receiver of 
this nature is of no value for receiving 
wave lengths between 400 and 600 meters. 

In the majority of cases these receivers 
are of the single circuit type. I t is rela
tively easy to correct this type of receiver 
to receive higher wave lengths. The most 
common method is to insert a small load
ing coil in the antenna circuit. In Quite 
a few cases it is only necessary to in
crease the length of the receiving antenna. 
Another common met hod is to remove the 
condenser from the series connection with 
antenna circuit and place it in parallel 
with the antenna inductance coil of the 
receiver. 

Bya loading coil is meant an inductance 
coil; usually only a few tu rns of wire are 
necessary, placed in the antenna lead, Qne 
side of the coil being conn.ected to the. 
antenna lead-in and the other to the 
antenna binding post. 

Shou ld the circuit be tuned by a con
denser used in series with tuning coi l or 
tuned inductance. the wave length range 
may be sufficiently increased by shunting 
this condenser or connecting it in parallel 
with the tuned inductance or untuned 
inductance, as the case may be. This can 
usually be done by connecting the antenna 
binding post to the ground binding post 
with a piece of copper wire and then con
necl ing the antenna lead-itl · to the wire 
connecting the antenna condenser to the 
inductance coil, should the condenser be 
in the antenna side of the ci rcuit. 
, A few complaints have been received 

f rom people using three-circuit tuners. 
T he difficullY here lies in the type of 
variometers used and it will be neces
sary to substi tute va riometers having the 
proper characteristics for tuning between 
200 and 600 meters. I n a few cases it 
may be possible to wind a few turns of 
wire on the variomeler and correct this 
defect to some extent. but the novice will 
find no litt le difficulty in doing this. 

" Q u iet H ours" C hanged 
Hartford, Conn.-T he changes in radio 

transmitt ing schedules caused by the ob· 
servance of daylight saving t ime in some 
sect ions and standard Ume in others have 
prompted the American Radio Relay 
League, at the suggestion of the Depart
ment of Commerce, to agree to the tem
porary expansion of amateur "quiet 
hours" from 7:00 to 10:30 p. m., stand
ard lime, S to 11 :30 p. m. daylight sav
ing time. Amateurs arc being advised of 
t.he expansion by the Department and are 
asked to allach the notice to their sta
t ion licen~es . 

H ow Radio Waves T ravel 
The fact that radio waves can be made 

to go " there and back in nothing flat" 
was demonstrated at WT A:\"i , radio sta
t ion of the Willard Storage Bau ery Com
pany, broad"casling from the Cleveland 
Plain Dealer studio. 

A late dance concert of request numbers 
was being put on the air when a fan called 
the studio by long distance telephone from 
St . T homas, Ontario, placed his loud 
speaker to the telephone and sent back 
over the wire the same music that was 
being sent out by wireless fifteen feet 
away. 

The speed of the round t rip of the 
signals was so great that the music came 
back from Canada at the same instant 
that it was going into the microphone in 
the next room. 

To complete the circuit of sound, tele
phone wires carr ied the signals from the 
stud io to the transmitt ing set, seven miles 
away. From there the ethe( carried them 
to SI. Thomas, about 100 miles away, 
straight across Lake Erie. From SI. 
T homas they were put on the wire again, 
going about 400 miles around the lake to 
get back to the studio. And the return 
was instantaneous with the sta rt! 

ESSA Y W I NS RAD IO SET 
Grace Ann Yaeger, an opera star, of 

23 W. 64th St., New York City, was 
awarded a $250 radio set recently by 
the Associated Exhibitors for her prize 
winning criticism of "The Chechahcos," 
a motion picture. More t!Jan 700 crit 
icisms were submitted in the contest. 
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W J A X S t udies Remote Control 
WjAX, the Union Trust broadcasting 

station, Cleveland. has been a pioneer in 
Cleveland, as far as remote control broad
cast ing is concerned; that is, broadcast ing 
from points dista nt from the act ual radio 
studio. 

Besides Symphony Orchestra Concerts, 
which were given at :\-lasonic Hail , there 
have also been broad cast the organ of the 
Cle\'eland Public Auditorium, where the ~ 
big Republican Convention took place: 
the orchestras of the Clevela nd Hotel and 
the Winton Hotel; the Boys ' Choir of 
T rinity Cathedral ; and a number of Cleve
land·s best known dance orchest ras. 

!\ great many people have been under 
t he impression that when a concert is 
broadcast from some point away from the 
. tudio, it is necessary to install complete 
bro.."l.dcasting equipment at the place where 
the concert is being given. Of course that 
is not the case. 
~o matter from what point Wj AX 

broadcasts concerts, the transmitters, gen
erators. and all other standard station 
equipment, a re undisturbed and are oper
ated wi1hin the studio. 

The concert is carried to t he station by 
telephone wires.' This involves the use of 
J. private line direct from the place of the 
concert to the radio stat ion, together wi1h 
three pairs of conductors-()ne pair for 
regular telephone equil)ment , in order that 
the operator at the station and the 
operator at the rcmote control panel may 
have physical means of communication, 
the remaining two pairs of conductors be
ing installed so that in case one pa ir should 
develop trouble, broadcasting could be 
continued over the other pa ir. These con
ductors are given a specia l test and all 
line noises and cross talk eliminated. 

After the lines have · been made ready. 
special input equ ipment including an am
plifier and microphone a re insta lled a t the 
place where the concert is to be given and 
ue connected to one pai r of conductors. 

The lines are then ·connected to the 
speech amplifier equipment at the station 
and tes ts are cOllflucted fo r both audibil
ity and '1uali ty. The volume is a(]justed 
to a certain level in order to insure 
perfect broadcasting. 

P ortugal Adopts Radio 

Authority to inst all and operate radio 
telephone appara tus in Portug:! l is grant ed 
in a recent deuee of the 1'0rt uL;uese Gov
ernmetl! , says Vice-Consul :\Iocrs of Lis
bOil. Prior to this action no le!-la l right 
existed whereby amateurs could install 
receiving sets, alt hough no object ion hurl 
been interposed by the government. 
St ores and novelty shops are now begin
ning to put in stocks of radio apparatus. 

But in Roumania 

Roumania has not given as yet official 
sanction for the usc of priv:ue receiving 
sets, nor js there any bro.."l.<1casting service. 
a statement from l1ucharest announces. 
A goventment commission, however, is 
now studying the question nnd legislation 
pennitting the use of radio by the public 
under governmental regul:l tion wi ll soon 
be requested. 
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Here Is Your ' Chance 
to Pick 

YOUR FAVORITE 
RADIO STAR! 

RA DIO AGE is conriucti ng a RADIO FAVORITE POPULARITY 
CONTEST 10 tletermin e which radio an nOl1n cer. entertainer. mu sician or other 
personage is the most popular in the minds of the thou sands of fans who 
li Slen in a ll thei r concerts nighl ly. 

Beg inllin g \\'ilh th e next issue. the first tabu lation of result s will hegin. 
Fa ns arc responding with a will. 'll1d se\'eral broadcasting s tation s al ready 
lta \'e enli s ted their co-operation in this conlest, 

R,\OIO AGE wants to gin' it s readcr" l1Iore ne\I'S s tories a nd pictures 
of tIL e men and \\'o l11cn \\' ho s llpply th eir radio t' ntcrt:ti11lnent. And in ortkr 
tu do so, we W311t to find out just \\ ' 110 arc t.he most popula r and who sha ll 
be g-iH~ 1I firs t cons id erati on in our columns. It is up to you to select your 
choice. 

Read the rules below. get your fr iends together and send ill r our vote by 
clippill~ the COUpOll Oil thi s pag'c. All tog eth er for th e big compctition among 
the s tudio s tars t 

Rules of the Contest 
1. Read ers of R t\DJ O .. \GE aTe en

titl ed to as many ,'otes as th ey wish , 
Each coupo n COUllt s for o ne vote, and 
only those written 011 bl au k s di[lp~d froll! 
Rj\ DIO ACE will be honored . 

2. Th e candidate must be a perSOIl 
ide nti fie r! \\ ith the Radin \Vor ld and 'l1ay 
be :In a nllo uncer. entertainer, orchestra, 
manu fac turer or. in fa et, any per son in any 
ma nn er COllll cct cd with Ih .. gn'at radio 
i'l(lu st ry. 

::I. S ta te clea rly the na me of your favor
ite. h is cla ssification ia nnouncer. cntcr-

!:Iiner, e tc.), th e st ation from which last 
heard a nd ilppToxinwtc date wh en you 
were entertained. 

4. Scn d in the COUI)on~ al ouce. First 
tabu la t ions of result s will appC;lT in the 
Scplcmhl"r RADIO AGE and monthly 
Ih cr l';'I ft er ulltil a srand winner is de cided 
IIpOll . 

:;. Radio e lltertainer s arc usually al1-
nOllll ced throngh the microphon e, but it is 
sug g ested Ihat in Ihe eve nt l'Olers do not 
kno w the name of the anno nncer. they 
~hould give only the s tation from which 
he a nll0UI1Ces. 

,-------- ------------------- -----[ 
POPULARITY CONTEST COUPON I 

H any A'dyne. I 
Contes I Ediloc, I 
RADIO ACE, 
511'0 N. OucboTn 51 .• Chic.al'o. 

I w;s .. 10 c u i my vole lor: 

N a me 01 iavo<ite .. .. 

SIalion .. , Approx. date .. u rd ... . 

I 
I 
I 
I 
I 
I 
I 

My name [opti"""I\. ........... . I 

L::.""d=._[:'::~.~~.~.~~.~~~~~.~.~'~.~.~~.~.~~.~~.~~.~J 
• 

I 

~E'""'''.'''d@b ... ~'''-.''~-~po,...~" ----..,==C_ ~~~ liij"jii'ijij'jmcn",,~=.....e '43?"":=-~iJ.~.n:i:ii~,, 
AI,,'a)lJ M,~I'o" [(A DIO AC F. il'~,x l\'r i" ~~ u. Aot ... "",,, 
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Radio the "Qreat Discoverer" 
How One 
Ambitious but 
Unknown Youth 
Won Fame and 
Fortune Overnight 
RADIO has made scores of interest ing 
- personalities, all of whom have 
profited greatly hecause they had the good 
fort une to become associated with a new 
and mysterious pastime. But the real per
sonali t ies are the younj:( men-and some 
women-who had the foresij:( ht to jump 
into the doubtful radio fray before it be
came the rage it is today. 

Two years ago A. W. ("Sen" ) "ane}' 
was a wandering youngster of about 25 
years of age, fl itt ing fr om place to place 
without a definite destination-just as 
thousands of other pleasing but unknown 
young men were doing. 

Kaney had done some local theatricals 
and was popular among both sexes at any 
social event. But that popular ity could 
not he translated into dollars and cents, 
and his personality was too young and not 
widely enough advertised to deserve a 
prominent place on a vaudeville bill. 

Trusting to Luck 
So Kaney went along unappreciated. 

trustinj:( to luck something would happen. 
It did. When the West inghouse Elec

tric and l\"fanufacturing Company opened 
its station, KYW, in Chicago-and , by the 
way, it was one of the first to be started 
in that city-a call was sent out for an
nouncers and enterta iners. 

Very few responded. T he art of radio 
broadcasting was new and untried. The 
money end of it was uncertain , and alto
gether the new profession seemed more of 
a temporary occupation than a perma
nent cail ing. 

But you ng Kaney had been keepinj:( h i:; 
eyes open. He grasped at th is straw of 
hope and got a job as part-t ime an
nouncer and fi ll -in entertainer. He could 
sing a little, talk a lot and keep up a run · 
ning fire of conversat ion that was pleasing 
to the ear. 

KY\v grew. Other prom ising but un· 
known young men came ovcr to the ranks. 
and by the t ime the station was well under 
way, Kaney was the acknowledged "guid· 
ing genius." 

Kaney Guides It AU 
Elabora te prOl::rams were arranged. 

F3mous stage and movie stars contributed 
their ta lents to the ethereal concerts
and a ll with the dominant personality of 
"Sen" Kaney hovering about. Before a 
few months had passed Kaney was flooded 
with offers from every section of the coun-

try. to 1:0 on the stage-take charge of 
other stat ions-and what not. Prospect ive 
offers ran int o several ftf(urcs, and Kane}' 
found himself blinking in a new calcium 
of public favor- a new cxperience for him. 

al la test writ in/{, Kaney is Co-Announcer 
wit h J3ck Nelson at WGN, formerly 
\rDAp, on the Dra ke Hotel. Chica/{o. 

Owners of the station declare Kaney 
has accomplished a radio miracle of which 

Finally he real
ized he was a star in 
every scnse of the 
word- and after a 
f ell' " rounds" of 
vaudeville and "per
sonal appearances" 
in C hi cago. he 
signed up with a 
local newspaper as 
Chief Announcer of 

Being the Almost Incredible 
Story of the Jump to 
Prominence of "Sen" 

Kaney, C hi cago's 
Veteran Radio 

Announcer 

he can be proud ; 
namely, he has cre
ated a followin g of 
radio listeners who 
have shown by their 
correspondence with 
KY\\'. WGN and 
the old WDAP Ihat 
they care more for 
Ka ney's announcing 
and chany talk than 

\rGN, Chicago, a ncw st3t ion. He was to 
l'eceive a f.1t sum to transfer the "fans" 
from KY\\' to WGX and retaill the'r 
favor wit h the same humanness that made 
his voice a byword in thousands of house
holds. 

No sooner had Kaney tl,,~ume estah
lished at \VG X than that Sl'l.:bn was again 
sold and moved to anoth~f iocation and 
!!iven a new wave Jf'n~th. 'i'his time- and 

thLY did Ihe prOl!rams he announced 
:<;lJch an accomplishment is indeed a com
pliment. 

One of Kaney's :;: realest successes in the 
broadcasting line was his broa(ica<:j of t ile 
automobile races from Indianapolis on 
l\ Iemorial Day, through WGl'\". This fea t 
-accompl ished in the pit a longside the 
t rack at lndianapolis Speedway, precipi
tated an avalanche of praise for Kaney 
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that has bt'!cn unrivaled in the history of 
broadcasting. 

K:mcy has made b rOldcasting his JorlC. 
He has found his bent and he p lans to 
"~ti("k" unti l his voice gin's out. 

A Human Calling 

"~ I believe announcing is the greatest 
human job there is," this young philoso
pher says. "You get to morc people, and 
gain morc friends, t han in lny other way. 
I nevcr realized how many people 'knew' 
me unti l I began to meet a lo t of them in 
person . in theaters and elsewhere. 

" It isn't the glow of satisfact ion alone 
that makes my work worth whi le: it 's Ihe 
thought that I 'm bringing cheer and 
fr iend liness to someone alone by a fi reside, 
or helping to in ject pep into a pa rty or 
meeting of some kind. Announcing is a 
publ ic service and a n a rt tha t 's going to 
be as necessary as life in a very short 
lime. I sta rted with radio and I hope to 
fm ish with it." 

Therein lies "Sen's" reason for his suc
cess. 

Perhaps it was luck that Kaney was 

without prospects of a promISIng nature 
when radio made its debut. For it brought 
him fa me and fortune and marle him the 
reputed leader of his profession- or at 
least one of the leaders-and one of the 
profoundest students of the radio indus
try as a sc icnce and ;lS a cog in human 
life. 

After all. Ka ney has been successful be
cause he's the kind of a soul who makes 
friends easily. And that's what makes a 
successful bro:ldcasting station. 

WLW Heard in England 
There have been many attempts made 

by stations in this part of the United 
States to reach England with their broad
(asting, but it rem;lined for wtw at 
Cinc innati to reach the goal. Henry Field, 
who operates Radio Station 6ZX in Bag
grave Hall , Leicestershire, England, heard 
the station clearly as it broadcast the 
Chubb.Steinbcrg orchest ra's regular mid
night concert. 

This is a remarkable achievement which 
marks a new era in broad<:ast ing, The 
IC(Cllt su«ess of sending photographs by 

The Jla gazille of the lloll, 

Ilire will no doubt soon be possible with 
radio and then the dreams of scientists 
will (Ome true. 

Another interest ing recept ion of the 
broad(ast concerts from WLW was aboard 
the U. S, S. Orion , when Stanley E. Wolf 
heard the music while his ship was i50 
miles off the Florida coast. 

In contrast to the reception of WLW 
un the wate r, A. K, Almon, operator on 
the Irain between Vancouver and i\lont
rea l, heard the broadcast con(ert very 
clearly. This r;tdio scI was insta!led aboard 
the Canadian Rai lways train and is a reg
ular feature of Ihe scrvi(e for the con
venience and entertainment of the pas
sengers, 

A Foreign Radio Record 
An amateur in tbe Pyrenees district of 

Fran(e daim s a record for t he reception 
of American broadcast ing, With only two 
tubes he receives nightly the AmeriCan 
stations \rGV, on 105 meters, and KDKA 
-both on the loud speaker. He has also 
to his credit over 500 American amateur 
stations. 

A ND ANOTHER REDSKI N BIT T HE DUST! 
It takes considerable imagination to convey realism by radio waves, He re is a " terrible" fight scene from "Pierre of the 

Plains" as produced from WGY. " j ap" Durkin has fired from ambush at Pierre, w~o fe,igns dca,~h and ~a ll s i~ the. "dead 
leaves" which carpet the forest floor. When Durkin approaches, ~ierre grapples WIth hIm and slays hIm with hIS, bare 
hands." Pierre then escapes on his trusty steed. Edward St, LOUIS, the player at the left, fires the shot; E dward SmIth as 
Pierre is stifling the cries of F rank O liver, alias Durkin , who is kn,ee deep i,n onion_skin p~pe r. A m icroph~ne on the f\~r 
picks up the sound of the struggle and the young woman at the plano depIcts the clattering of the horse s hoofs. QUIte 
exciting, eh? 
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How an Announcer Feels 
By KOLIN H AGER 

Chk f Announ ce. o f WGY, Sch en ee.adv. N. Y. 

F ..... EW people re3lize ho ..... e3rnestly ..... e 
..... ho arc connected ..... ith the WCY 

studio hope they will listen to our nightl y 
rCQuest for their comments and sug' 
gest ions. We know that, if we 3ft to suc
ceed at all , it will be by carefully watching 
the attitude and following the wishes of 
the public. 

Those who have followed the programs 
of WCY perhaps have not iced that the 
average week's broadca5ti llg is carefully 
proportioned. On Mondny evening a 
brass quartet might be schcduled with half 
popular and half classical music. Tuesday 
evening we would endeavor \0 offer ei ther 
n drama. a comedy. or a program of music 
in contrast to the previous evening. 

Rad io Turns to N ew Field 
The t ravelogue programs. embracing 

stories of trips through different count ries 
of the world ; the series of addresses by 
college instructors; and the many talks on 
various I)hases of manufact uring by 
numerous expert s and scient ists; a ll these 
help to give greater variety to our broad
cast ing. The predominance of music, 
which a year or more ago ..... as very evi
dent, is changing now \0 a great er em
phasis on educational material in the form 
of school or college inst ruc t ion. and ta lks 
by men who are specialists in their pa r
ticular field . Indeed, if radio is to keep up 
it s popularity, it must offer a greater pro
port ion of programs which wi ll make 
people think rather than cause them to sit 
back and merely be amused or enter
ta ined. 

There isn't any re;'lson wh), broadcast
in~ can not be made the school and the 
college for alt kinds of listeners. It s fac
ult)' members c;'ln be drawn fr om in
structors throughout the counlry, and its 
classroom may extend even to the humble 
farmhouse ;'Ind far into remote places. 
This should ma ke for a magnificent or
ganizat ion. but to creale and carryon such 
an undert aking the government will be 
obliged to take all act ive interest and be 
a part in the creation and continuance of 
this work. .. 

1\'ly faith in lhe fut ure of this develop
ment is in part due to the sensible let 
ters we receive. The type of our audiellce 
is, I believe, superior to that of the aver
age theat er. The better things are l)re· 
ferred , and even strongly urged. 

11 may surprise many to know that we 
have fi ve times as many request s for 
classical music-the compositions of the 
maswn and oldt ime American songs
as we have for popular, present-day 
music. The gelleral opinion seems to be 
that popular d;'lnce music is the alt de
sirable thing, but according to the requests 
we receive. it is the re\'CrS('. I bel ieve, 
100, that this is a representati\'e judgment. 
WCY's mail wi ll shor!!y approach a 
quarter of a million communications of 
one kind or ot her, cable!(rams. telegrams, 
letters and poM cards. Doesn't it seem 
logical that if the people wa nt the beller 
music, the), also want ot her fea tures of a 
high qual it)'? 

The WCY announcers hav!' a ll caught 
this spirit and have confi dence in Ihis 
broaden ing. 

Two Sta tions H elp 
Not 50 long ago WCY and WJ Z joined 

forces, with the result that many good 
events from New York have already been 
broadcast , notable among these, the 
luncheon of the Associated Press, when 
President Cah'in Coolidge was the prin
cipal speaker. Incidentally, the I' resi
dent 's fa ther in Vermont heard the 
broadcasting of the addres~. 

Several weeks ago WCY took pan in 
a coast-to-coast program, whell we relayed 
the alumni dinner of the l\Iassachusells 
Institute of T echnology. Six ot her sta-

A CO-ED RADIO STAR 
Rey Marchant, between musical activi
tin at the Mills College, manages to 
maintain her popularity as a violinist al 
Station KGO, Oakland, Calif. She is a 
member of the M ills College Trio and 
can mani pula te popular and classica l 
airs with equal dexterity. Whenever 
Rey's picture is published, her mail at 
KGO is doubled. Do you wonder? 

!iollS Cllr ricd this pr0!lru m on ; so that it 
is est imated fi fty million I>coille heard it 
and F.nJ.:land and Cuha receh·t:d clearly 
the music and part of lhe speeches. This 
is Ol>ening up a ncw phase of broadcast 
ing, wh ich by the !iCvera l relays from one 
~t a tion to anot her, ca n ftive the listeners 
a progr,lIn flom the far West. the fa r 
Xorth, or perhaps from Cuha. We may 
some day reiay the En~lish _ progr:lms to 
America wilh the s~me case that our own 
programs 3re tr3 n~m itlcd t(J(lay. 

T he st udio hroadcost ing at the present 
l ime at the ma jor Mations is being better 
and more carefully prep •• red. T he an
nouncing which 1>lays all importa nt part in 
ever}' I)rogram is more dign ified and has 
not the former careless tOne which some 
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B roadcast W ith Storage 
Batteries 

29 

"T he Storage-Batlery Stat ion of the 
East" is the new designat ion of Broadcast
ing Station WDAR, Li t Brothers, Phila
delphia. which recen t ly changed it~ source 
of transm ission power from motor gencm~ 
tors \0 storage ():lUeTies. 

The resul ts ohtained, in increa!.Cd 
strength and clearness of signals. are re
I>orted as astonishing. Leiters and tele
grams commenti llg on the vast improvc
ment were received by the sta t ion from 
listeners all over the country. 

WDAR is the fust big broadcasting sta
t ion in the East to equip for operat ion with 
storage batt eries. Heretofore the un i
'versal practice has been to use motor 
generators for supplying the large filamen t 
current and high plate voltage requi red 
b), the main oscillator and modulator tuhes 
of the t ransm itting set. 

Lit Brothers. who ha ve led the way in 
making other recent innovat ions in broad
casting, decided that the time had come 
for improving the quality of broadcastillg 
b)' eliminat ing the commutator hum and 
other ohjectionahle feat ures of motor 
generated power. Phiico Diamolld-Grid 
Batteries were used. 

Seek a--Setter VVord 
Than " Jazz" By 

Rad io 
Accordi ng to Meyer Davis. head of one 

of the lar!l:est orchest r:tl organizations in 
Ihe country anti whose music is familia r 
to mill ions of radio fans, the word " j azz" 
does not rel>resent II t rue Jescriptiou of 
modern music for dance or song. 

Mr. Davis further states that the dance 
music demanded today is fa r remo\'('d 
from the style of a few years ago, when 
the wheere and shrill of the clarinet. the 
blare of the trumpet and the banging of 
the drums pleased the majority of people 
who became dance enthusiasts for the 
first time. This taste has changed for the 
beller 10 a remarkable degree. and dance 
music has improved accorJingly. But we 
st ill call it "jn~z." 

Mr. Davis. in his desi re to obt~in a 
more truly descripth'e word for dance 
music of today. has offered 3 prize of $ 100 
cash fo r a name 10 displ~ce thr word 
"j :t~~." This prize will be given to the 
person-man. woman or child--who ~ends 
ill the name which will be acceptable 10 
himself and to the elu:cutives of his 
Of!!nni1..ation. 

There arc no rest rictions inl his contest, 
except that the numbl' r of IJ:lmcs submit
ted by ~ IlY olle person must be limited to 
rive and must be moiled to Meyer Davi~' 
:\ I u~ic at the New Willard lI otel, Wa~h 
illgton. D. C" or the local or ncarhy 
radio broadcast ing station on or before 
August IS, IQ24 . T he awanl wi ll be made 
SeIHember I, 102<1. by the broadcast inlf 
st ation which receives the .w inning word. 

may remember. As much personality :i~ 
po~sible should be in the voice of the :U1-
nouncer, and whatever he says ou~ht to 
acid to the progr~m. and help in its suc· 
cess. There mu~t he an optimism and 
brightness in all he says, if he i;.. to hold 
the interest ami have lhe fh':)r of his 
aud ience. 



RAIJ IO AGE for Allgllsl, 1924 The ,I'fa,!;a:ine of Ille /Joltr 

An Audio Amplifier Without an "A" Battery 
How to Extract Filament Current from the A. C. Lamp Socket 

By BRAINARD FOOTE 

M AXY a man is the owner of a one 
tube dry cl' ll tube. recch'ing set. 
i'l;'rhap£ hc's had it quite a whilc 

amI feels that the next step for him is 10 
get an amplifier into operation so that the 
whole family can enjoy the bro..1dcasl ing. 
He C:ln st ilt use his hcadlJhones when he's 
after DX, but for fairly short ran~ recep
ti lm. a loud speaker will suit him much 
better; for after aI! thc headp hones are a 
lather sel fi sh proposition unless you havc
four or fwe sets of them, 

Vet . there arc numerous listeners who 
don't \\ant the t rouble of caring for a 
:tora.c:e ballery and perhaps don' t wish to 
~lX'nd Sl5 extr:t for :t battery chan;er to 
.woid the inconvenience of cartin.c: the o:t l
tery around to lhe service st:ttion e\'ery 
now and then. BUl , unless dry cell tubes 
all' used. such an amplifier requires a 
" a;age battery, and at best, the dry (I'll 
tuhes can scarcely comp:lTe wi th 
lar::-er tubes for volume output. 

Alternati ng Filament 
Current 

However, it is !lOW possible to 
secu re equally good results with
OUt employing a st orage ball cry, 
providing you have alternating 
cu rrent supplied fo r lighting and 
,Icetric power in your home, 
T hrough the usc of a simple trans, 
fOTll-: cr which may be had any
\\here, the necessary filament 
{urrent may be drawn from the 
lamp ~ocket at scarcely any cos\. 

'T'HE photograph shows a power 

Changing the Amplifi er 
Certain alternations must bc made in the 

amplifier, although these arc n:ry simple. 
The rheostats should be turned to the 
··full on" position and the entire fllament 
adjustment of the audio amplifier tubes 
done by the rheostat on the supply unit. 
Then, the t lVO grid return leads from the 
.'p" posts of the IwO audio transformers 
are connected to the negat ive termjnal of 
a ~Yi·volt ' ·C' battery. the positive side 
of which is connected to the minus " 13 " 
battery post and to the arm of the poten
tiomete r. The negative " 13" post is dis
connected, of course. from its u~ual posi, 
tion on the plus side of the "A·' battery 
wiring, 

It is assumed that a sepa rate b:tttery is 
used for lighting the detector tube, since 
a1te matin.c: currenl cannot be employed 

diateiy, evcn with one's car close to the 
for the purpose, The circuit gives also 
horn, But this 5 li~ht hum is caused by 
the renrsal of current in the filament s. 
$ince for a small frac tion of a second the 
filament current falls to zero and then 
comes back the other way. as the 60-c)'cle 
1\. C. reverses itself 120 t imes every sec
ond. This \·aries - the plate current 
slightly, but the effect is not trouble
at :111. 

Avoid Grid Induction 
Therefore, any noticeable hum i~ 

caused by induction between the filamen t 
wiring, which carries alt ernating cUTrent, 
and the grid or grid ret urn leads. This 
means that special precautions mUSI be 
ta ken to keep them four or five inches 
away from other wires in the set, and to 
make them as short a5 possible besides. 

If any 1\, C. induction affects the 
grid, the amplification constant 
of the tube (about 7 or 8) will 
make the noise a whole lot louder. 

~uppJy unit comprising this 
Ir3nsformer, a 30 ohm rheostat 
and a potl!nt iometer, from 200 to 
400 ohms resistance. The parts 
are mounted on a re~ular radio 
panel, with three out let binding 
posts, Two of them are for con, 

A /lilil arroll!;ed to secure filomellt lor all audio ampli. 
fier lrolll Ille alterllatillg c'/IrrCllt /iXlilhll; socket. The 
/Jalle/measllres 7xl0 illches, oud /fw iuslmlllcill by wllicll 
lite corre,t vo/lugr is obtoillcd is a 10), Irl/!lSlormcr. 

Ordinarily, the grid return leads 
arc run to the negative side of the 
filament to secure the necessary 
negative grid bias for clear am
plificat ion, Here, howe\'er, the 
tilament's pol iar ity changes con
tinually, so a "Cn battery is used 
to J;et the negative bias. If the 
positive of the "c" batt ery were 
now connected to either end of 
the filament wiring, there would 
he 3. very strong hu min the 
speaker. This is due to the faCI 
thaI every time the grid is 
charged positively by the voltage 
at the end of the filament, some 
elec trons arc drawn to Ihe grid 
and it thereby reduces the plate 
current a greal deal. In order to 
avoid this alternating char.c:e on 
the grid, it would be necessary to 

nection 10 the fi lament circuit, while the 
lhi,d is ("onne(to:'u to the movable (OntaCt 
of the potentiometer, 

Any dt'partment ~tore \lith 3 good Sil.cd 
toy department, or any brge electrical 
,upply house has the toy transformer in 
stock, The cost will be between $3 and 
~4.50, de~nd ing upon the m:tke. There 
~hould be adju~tahle mean~ for securing 
various voltages for l i ~hting the filament s. 
and if the out put voitaf!e is between 6 and 
12 volts, the proper amount of current can 
ea~ ily bl' applied to the twO amplitier tubes 
through the 30 ohm fneostal. UV201-A 
UT C301-'\ tubcs iHe u~ed. 

1n case you may \\ish to try ~m3 1l er 
t uhc~ than the~e, the transformer chosen 
~houl{1 sUI'ply lo\\er voltage, perh3ps 2}1 
;1- a minimum. To use the A, C, filament 
~upply with an amplifier already com· 
1)leted, mount the part s as in t~e 
phot o"raph and wire them together 10 

M(ordance with the section of the circuit 
uia,::ram to the rit:ht of the dotted line, 
Thi~ includes thl' rheostat , the potentiom
eter and the toy transformer. 

the wiring for an audio ampliitcr which 
may be mounted with the rheostlt and 
potentiometer, hut for which the toy 
transformer is laid on the floor or shf'1f 
under induction b(,tween the !(rid leads 
and the filam ent wires or the transformer 
itself. T he transformer should not be 
mounte{l in the amplifier cab· ne\. 

THE audio amplifier wirinl! is Quite 
stand3 rd, althou{!h no jack is sho\\'n 

for the second st3.c:e, it being assumeclt hat 
if phones are used, the amplifier will be 
turne<1 ofi alto~ether, bUl that if the loud 
speaker is employed. both tubes will be 
11ecessary fur sufficient volume, Special 
preca utions $hnu!d he taklm with the ~rid 
leads and the :;!rid return \l' i re~ . The~e 
must a ll be ShOfl and carrie{l above or 
away from the filament wires. t\ seflnr~
lion of four or fil 'e inches is de~ i rable, 

T here is a very $lil!ht hum caused in the 
SI>cakr r, but this is much weaker than the 
actual carrier wal·e noi!'e of the bro:tdcast
ing st ation it~e1f, and the faint est sounds 
of speech and music tlro",n it out imme-

connect the ~rid return lead to the center 
point of the filament, inside the tube. 

THE situation is sim ilar to that of a 
man w31king up and down a lar.c:e 

see·S3\\" When he stands at eit her end. 
he is bumped up and down a great deal; 
ti le nearer he gets to the middle. the less 
he's jolted, and finally ri.c:ht at the center 
of the board, he doesn't ~o up and down 
at all. nUl since it's physically impossible 
to make that center connection. we shunt 
a potentiometer ac ross the filamen t and 
run the grid retl>rn lead to its movable 
arm, This is then placed at the electrical 
center of the winding, or a t the center of 
filament res istance and the A, C. hu m is 
nicrly halanced ou\. 

Preventing Tube Danger 
It is usually necessary to connect the 

~rouflll to the negat ive " B" battery bind
ins post of the amplifier, in order to 
ground the centra l balance point of the 
potentiometer. Care must be exercised in 
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first light ing the tubes 10 use a wmbina
tion of binding posts and switch lever ad
justment s on the toy transform er to give 
a voltage of about 6 or 7, to prevent dan
ger to the tubes. The rheostat should not 
be turned on farther than is necessary for 
good volume and clea r results on the loud 
speaker. 

The A. C. system is bound to come int o 
wide use shortly, because it can be applied 
to radio fr equency tubes also. by a similar 
treal!nen! of the grid ret urn lealls. More
ever. it is now coming into use for deliv
ering plate volta!:"c. too, when used with a 
proper rectifier and fi lter 5ystem. HenCi! 
the man who starts in to become familiar 

through pract ice wit h the use of A. C. is 
the one who will firs t succeed in cutting 
his ballery upkeep expense to about one
tenth or less of its present cost. The A. C. 
i~ always On tap. never runs down. and is 
used for fi lament lighting at a cost of less 
than S2 a year, even if the set is used 
three hours a day every day in the year 

The Importance of the Loud Speaker 

Not long ago, wben broadcast ing was 
more or less of a novelty, it was common 
with many enthusiastic experimenters to 
entertain their friends with a radio con
cert. After the loud speaker had been 
induced to operate, the congrat ulations 
of the guests were made with effort, the 
more candid of the critics declaring that 
if the barnyard chorus coming fro m the 
horn was radio, they would be content 
wilh a phonograph. 

There were many fans, it is true, wh o 
overlooked the obvious imperfections in 
the reproduction of the human voice. 
The marvelousness and mystery of radio 
itsel f was quite sufficient to outweigh any 
shortcomings of the loud speaker. Re
cently thc demands have become mort' 
critical , and the radio public have been 
insistent that the loud speaker should 
not be the cause of imperfect reproduc
tion. 

I n its presen! usage, the term loud 
speaker is applied generally to electro
phonic devices employing some means of 
distribut ing sound over an a rea. It is 
possible to divide loud speakers into three 
separate and distinct classes, however: 

I. Those which make use of exist ing 
telephone receivers by means of rubber 
connectors or clamps to attach a pair of 
phones to a horn. 

2. The type of speaker that uses a 
single te lephone receiver equipped with 
a cap to permit it s being fastened to the 
small opening of a horn. In th is class 
can be included the numerous loud speak
ers that incorporate a telephone of some 
sort in the base of the horn. 

3. The loud speakeN con.>t ructed on 

By WILLIAM CULLENS 
the solenoid principle, in which the cur
rents acl on a coil placed in the field of 
a strongly energized magnet. 

The firs t and second types of loud 
speakers are excellent in their own limited 
way; however, there are a few serious 
fault s that ent irely prevent them from 
being considered as first class loud speak 
ers. One is that they cannot be used on 
very strong signals without causing the 
diaphragm to strike the pole pieces of the 
small fIXed magnet and produce a rattle 
in the loud speaker. 

Anot her se rious limitation to th is class 
of loud speakers is that when high B bat
tery voltages, such ali are common in 
most audio frequency ampli fi ers, are used, 
a DC current /lows through t he windings 
of the phone and exerts a strong down
ward pull on the d iaphragm. This causes 
the metal diaphragm to be drawn Olll of 
shape and will cause the loud speaker to 
have a hollow or t inny sound. 

Impedance Shouldn't Vary 
The vibrat ion of the metal diaphragm 

tvward and away from the poles of Ihe 
maGnet in the unit will cause the a ir gap 
to vary. This, in turn, will ca use the im
pedencc (altC'mating curn 'nt resistance) 
of the loud ~pea ke r to va ry and has a 
great deal to do with the proper oper
at ion of the receiving set itself 011 weak 
Or distant signab . The impedance of the 
loud speake r has its function ill Ihc tUn
ing and ba lancing of the receiver , and if 
it i ~ fl uctuating, will have its effect in up
sctlin~ the accurate tuning of a receiver. 

The third type of loud speaker this 
faclor nf'ed not bl:' considered as the air 

saP is constant and tluct uati01l5 of cur
rent through the wind inb"S of the loud 
spea ker does not chan~ the impedance 
of the circuit. The DC current from the 
B hattery does not ac t on the diaphragm 
at loud spea kers such as thc Thorophone 
and less distortion may be expected. 

At the same t ime the third type of re
proclucer will not rall ie or " frel:'ze" on 
extremely loud signals, yet wi ll give a 
greater amount of sound on ext remdy 
Il eak or faint s i ~na ls. A mica d iaphragm 
(lne of Ihe most perfect substances known 
for sound reproduct ion, is used, whereas 
in most of the other classes o f speakers 
,'I metal diaphral,'1n must be used, resulting 
in a greatly inferior tone quality. 

The particular shape of the hom has 
a great deal to do wit h the pcrfonnancc 
of any loud spea ker. From a theoretical 
point o f view, a stra igh t horn is better 
than a curv.::d one, and Ihe amount of 
increase in the size of the horn in propor
t ion to its len!:"t h must he very carefully 
calculat ed for best resulls. When tbis is 
once obtaitH.'<l the horn can be curved into 
most any shape without destroying il s 
amplifying value or tonal qua li ties. 

The material of which the horn is com
posed of is very important in regards to 
the (IUality of music tha t will be received, 
and with the fai thfulness with which the 
sounds art: reproduced. :\ horn made of 
\~ood or paper m~ che gives a purer tone 
than a metal one, which is liable to pro
duce brassy overtones or vibratious. 
Horns made of some inert mat erial and 
whic h will not vibrate or absorb the sound 
waves. have been found to be the mosl 
satisfactory fo r loud speaker use . 
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New French Theory Opens Way to Solution 
of Static 

P \R IS: - Gencral Ferrie and :\Tonsicur 
R. Bureau have just completed a 
mosl interest ing study of thc occur

TelKe of static disturbances- the so-called 
"atmospherics" - and of their IJOssible 
causes. The result is a novel theory of 
the ai r currents in the atmosphere; a sug
!!cstion that is perhaps the most im
portant contribut ion made so far to the 
{'xpl3nat ion of stat ic. 

The new theory is already the focu s of 
acli\'c discussions among French scien
tists and radio amateurs. 1\ seems certain 
that it will play an important role in the 
study of stalic everywhere; a study now 
actively under way all over the world. 

The outstand ing co nclusion from the 
observations collected and analyzed by 
General Ferrie and ;o. [r. Bureau is the 
c1o~e relation between the occu rrence of 
st alk and the presencc of currents of cold 
nir above the great mountai n region of 
the Alps, 

During the Winter the ( orrespondcn(e 
in timc between these Alpine air disturb
ances and the onset of static is pract ically 
prr fcct. I n the Summer the result s are 
more complicated. The st atic seems to 
comc then from every direction at once. 

Cold Air Not So Disturbing 
Thi5 i, explainrd. the French invest iga' 

tors believe, by the fact tha t currents of 
cold air do not (ause SO much disturbnnce 
in the atmosphere during the Winter as 
they' do in the Sum mer. The differ ence 
betwee n them nnd the main mass of the 
atmo~]lh("re (all of which is then cold) 
i ~ not so grea t. 

ACCORDI :\,GLV. during the Wint e r it 
is only in the much con fu sed atmos

phere O\'er the Alpine regions that the air 
di~turban(es nre great enough to produce 
import ant amounts of stat ic. In ot he r sea
~ons the 31mosphere as a whole is warmcr. 
Cold air cu rrrnts disturb it eve rywhere. 
:'> Iuch s!3cic is produced, there fore . in aU 
dist ricts. 

The observation s a lso bring out the fact 
that ill dIe htitude of France tht; OC(U r
rence of ~ tatic is favored by thr preva
lence of tool winds com injZ fr om the pola r 
rrgi on ~. On the ot he r hand, the warmer 
air currents that come from equalorial 
regions not only yield le ~~ static hut seem 

actually 10 suppress II prriod of static. 
a rising from thr prrvious prevalence of 
the coolcr polar winds. 

The electromagn{'tic d ist urba n(cs-that 
i5, the stat ic-are para llel in ev('ry way 
with the morc famil i3r meteorological dis
turbances such as hot waves. thunder
~torms, and the like. The cool polar winds 
br ing on these d ist urbancrs; the warmer 
winds from the equator are calming and 
quiet. 

T echnical Expert Will 
Send Radio Data 

From France 
C. R. BlulI!at, formerly technkal 

editor of R ADIO TOPICS and at 
present a special techn kal writer 
for RADIO AGE, is in France vis_ 
it ing relatives and studying the 
la test developments that (ountry 
has made in the field of radio. 

M. Bluzat is a native Frenchman 
and is thoroughly familiar with 
both Amerin n and French radio 
circuits. In the September RA DI O 
AGE his fi rst a rticle on the latest 
s teps in French radio science will 
be published, approaching the sub_ 
ject from an aut horitative technical 
angle. 

M. Bluzat 's art icle, along with 
those to be published next month 
by Frederick A. Smith, editor of 
RADIO AGE, who has been in 
Europe making a radio survey for 
the past two months, will give 
"T he Magu ine of the H our" a 
truly distinctive fo reign radio de_ 
partment second to none. 

The Source of T rouble 
The chief place of disturbance is the 

plane of conmct- wha t is ca lled in French 
the " front " - between a mass of cold 
r\or them air and one of warm Southern 
ai r. Such a "front " is the seal of ex
change of a largc amount of energy; both 
gra\'italion and elect rical. The gravita
tional enr rgy is eXI}ressed in upward or 
dOll'nll'3rd cur rent s of great masses of 3ir. 

Such " fr onlS" betw~n hot nnd cold 
mas>e" of a ir may exist high in the atmo~
IJherr withou t being perceptible in any 

way on the ground. Gradually they 
equalize themselves ci t her by the mixture 
of the two (urrents of air or by the trans
fer of heat energy from the warmer air to 
the cooler. This explains the effect of a 
warm, equitorial curren! in causing a 
decrease in stalic. The warm air arr ives, 
usually, at a high level in the atmosphere. 
11 mixes slowly with the underlying cooler 
a ir. As it does so the disturbance in the 
atmosphere is decreased; the " front" be
tween the two air currents becomes less 
marked and the Sia lic disturbances die 
away. 

The reverse case can also oc(ur, When
ever a mass of (old air sweeps down over 
France from the Northwest toward the 
Southeast (which is the usual direct ion of 
such currents in France) great atmos
phe ric disturbances are produced, with 
accompanying interference with radio. 
T hese disturbances become more pro
nounced as the cold air approaches the 
Alps nnd is fo rced to rise to h iJ;her 
alt itude. 

I n this way General Ferrie and ;0.1. 
Bureau have been able to t race the static 
produced by individual " fr<ln ts" of cold 
air in their progress across France from 
the northwest coasl dear lo. and C\'cn 
across. the Alps. 

EVERY radio fan knows that stat ic is 
~ extremely Incvalent in mountainous 

regions. The new investigations ~ive the 
first real evidence as to why this is so. 
They provide, in addition, the fi rst con
sistent theory of the hitherto mysterious 
relations between radio disturbances and 
the weather. Hot weather means much 
static bccause it is usually a time of 
intense atmospheric movement and mix
tu re, at least in a part of the country. 

"Fron ts" H elp S t atic 
Again, Ihe supposed relation between 

static and the occurrence of areas of hi~h 
barometric pressure may he due not to 
an}' effect of the air l)fessure itself. hut to 
the fact that high-pressure areas are fre
quently sur roun<1ed by one of General 
Ferr i&'s " front s." thJt is, by n region of 
contact between a cent ra l mass of warm 
J ir and surrounding masses of cooler ai r. 

Wherever warm air and <:old air meet 
and mix there is in ac t1\'e exchan.t:e of 



RADIO AGEfor August, 1924 

thermal energy. A part of this energy 
seems to be translated into electrical 
energy; to be expressed either in thunder
storms or in static disturbances or in both. 
The ultimate origin of static, like the ulti
mate origin of our weather, seems to be 
the fact that the poles of the earth are 
cold, whereas the tropics arc hot. 

World 's First Tri-Lingual Station 
Fan~ who receive broadcasts from Can

ada's premier radio station are familiar 
with the fact that all announcements are 
made in French and English. 

Soon a third language will be added: 
"La Internaciona Linguo"-Ilo, the per
fect radio auxiliary international Ian· 
guage--simple, neutral , harmonious. flex
ible, expressive. logical. 

Jacques N. Cart ier. director, and his 
staff of announcers and story tellers are 
st udying 110 and find it extremely easy 
to learn. 

By the time the 
new big plant of 
CKAC has been 
installed, every
body connect cd 
with the studio 
expects to be able 
to talk 110, and 
then this musical 
"tongue" will be 
o~ the air reliu
la'dy. 

EiR"el Tower on Shor t Wave 
The Eiffe1 Tower is now calling America 

on lhe short-wave telegraph set which 
they have recently installed at this big 
stat ion. T he Tower commander fUfni shes 
a monthly schedule of transmissions 

Transmissions take plact every " Ion
day, Tuesday, Friday and Saturday. 
T ransmission will be on 25 meters. 

The transmissions will take place at 
intervals as foll ows, accord ing to the 
following table : 

5·00·S:1O A. AI - I! 1 1 1 
5:15 ·525 A M _ h h h h h 
5:.J(I·S·40 A. M -I f Iff 
5:45·6'00 A M .- h h h h h 
3:00·3: 15 1'. M -I f 1 f f 
3:20·3:35 I'. M.-h hit" h 
9.00·9.15 ,I'. bl.-I Iff I 
9:.J(I·9 :J5 I'. M.- h h h " h 

These times arc Greenwich mean lime. 
which is five hours earlier than Eastern 
standard t ime in the United States. Local 
times, daylight saving t ime, etc., may be 
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wtrc heard. 
To simplify the notices which ~re com

ing in in many different languages, Ca'p
tain BergefOn has devised the following 
code to be used by hearers report ing to 
him : 

difficu lty. 
RI-Signals unreadable. 
R2- Read able with great 
R3-Weak but readable. 
R4- Readable. 
R5-Comfortably readable. 
R6-Readable quite strong. 
Ri-Signals strong. 
R8-Signals too strong. 
R9- Loud speaker. 

British Plan Radiophon e Plant 
Following a demonstration by the offi

cials of the American Telephone and Tele
graph Company and the Radio Corpora
tion of America, by which radio telephone 

speech was t rans
mitted f or t w o 
hours from New 
York to London. 
the Brit ish post
office appointed a 
committee to in
veslill"ate trans
At l:l ntic te lephony. 
Til i s committee 
has recemly rec
olnmtndcd t ha t 
the British I>OSt
office establish a 
200 k. w. radio 
telephone plant at 
their new radio 
station 3t Rugb)' , 
England. 

H eretofore 
CKAC has found 
bi-lingualism ade
quate for its needs. 
but now that con
s tantly increasing 
numbers of radio 
e nthu s ia s t s a.re 
clamoring for 110 
-"'Veil, not to 
advance is to re
cede , " according 
\ 0 }. N. C., "and 
in 110 all fans have 
a new stanclard! 
There is no way 
possible for us to 
~ti s fy everybody 
All non-Engl i sh 
and French fan s, 
within our rall~e , 
advocate Iio, be
cause it is the only 
known aux ili ary 
language possess
ing c o mplete 
rad' io , scientific 
and business vo
cabularies. " 

American Radio fans who tune in on CKCH al Ottawa. Canada, and ro t! up 
the rugs for the peppy dance programs this s tation broadcasts, will be interested to 
know where the alluring music originates. Above is shown the "Chateau Lanier" 
Hotel. near Ottawa, which is connected with CKCH's studio. Popular programs 
pleasing to Americans and Canadians alike are broadcast fro m the Chateau 
Wednesday and Saturday nights on a 435-meter wave length. 

The committ ee 
recommends t ha I 
this 1>lant be of a 
t Y I> e similar 10 
thai wh i c h has 
been used hy the 
America n Tde
phone an d Tele
graph Com l>an y 
and the Radio 
Corporat ion of 
America in th e 
e.~perimenls which 
thty h a v e IX'en 
carrying on for the 
l asl eighteen 
months in t r:lIlS_ 
mitt ing s pee c h 
across the Atlan
tic. 

If Ihis work is 

Mr~ Cartier points out tha t CKAC 
serves a ~ig Italian colony, a Creek vil
lage, i! ~:1J1iniature Vater1and, a tiny 
Chinese town, a large Jewish settlement 
and several other small colonies. whose 
inhabitants speak Polish, Roumanian, 
Russian. Calk i:ln, Ukranian, Dutch. Swed
ish. Norse and twenty other lan~ua!:es. 
besides the two big majority French ancl 
EngJish-spe:lking nationalities. 

Because they do not know French or 
English, foreigners afe sore and irritated 
in spi rit and constant ly charu]g under thc 
lest-ain! of language barr iers 

computed from the re lation of these times 
to Eastern standar<1 l ime. 

The text which is being senl by the 
Tower is simply: "v. v'. v. de FI..-FI.r-
11 5 metres-emis~ion f f f (or h h h). " 
This text, of course, in code is bcin~ 
transm i(!ed very slowly, just as above ; 
not. it must be remembc.red, in Endish. 

The commandant of the Tower, Cap· 
tain Bergeron, has :lsktd all American 
amateurs who pick him up to plea se notify 
him of the relat ive intensity of t.he " fff " 
and "hhh " sigl1:1ls, as well as of the atmos
pheric conditions under which the signals 

carried oul, it is 
cxpccttd that under favorab le atmos
I>heric condit ions during the I\" i n t e r 
mont hs, il will be possible to connect tele
phone subscrihers in the United States to 
te lephone subscriUers in London, and in 
this way permilthem to talk to each other 
as they do over ordinary telephont cir
cuit s. In doing Ihis the subscribers at 
each end would he con nected to their re
spective radio stat ions by the wire te le
phone li n e s. Atmospheric conditions, 
however, vary tremendously from winter 
to summer and during the different hours 

(COl/til/lied 01/ /lext paf!e) 
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of each day. 
To determine the effect of ~uch atmos

pheric changes, the engineers of the 
American Telephone and Telegraph Com· 
pany han been transmitting speech 
weekl r from America 10 England. mro5ur
ing static interference and the strength of 
signals recei\'ed from a number of British 
telegraph stations. The British post office 
has been carr)ing out careful measure
ments of the energy ..... hich they receive 
under \'ariollS conditions from the tele
phone transm itt in~ station in America. 
and also from certain telegraph stations. 

The tests which will be possihle when 
t he British transmitting stalion is com
pleted will form another important step 
in the work which has been carried on for 
many years in the development of radio 
telephony across the Atlantic Ocean. The 
(lrst successful te lephone transmISSIon 
ac ross the Atlanlic was in 1915 , when 
engineers succeeded in talking by radio 
telephone from the United States Naval 
Station at Arl inb'10n, Virgin ia, across the 
Atlantic to Paris, while the sa me messages 
were heard 5,0CX) miles to the westward at 
Honolulu 

Amateur Arrested for " Talking" 
t o U . S.; Vindicated 

The decision that it is not a serious 
offense against law and order for an ex
perimental radio amateur of Holland to 
communicate ..... ith amateurs in th is coun
try has done much to vindicate the stand
ing of amateurs in the Netherlands, 
according to a report received by the 
America n experimenters. 

Soon after a prominent French tele
graph amateur was decorated with a gold 
medal for the skill with which he com
munciat ed across the Atlantic Ocean on 
~hort wave lengt hs. amateurs in Holland 
\\ere rega rded as something equivalent to 
the boll weevi l. The authorities were 
indint:d 10 classify them as a menace to 
their comm uni ty. 

The science of private radio communi· 
cation among the youths of the country 
had kept abreast of progress m uch better 
t han the la \\'s. with the inevitable result 
that Ii j. Jes,e, J r., prom inent radio 
':xperimenter at Lciden. was made the de
fendant that the courts might decide 
whet her it was lawful for a citizcn to 
transm it. 

I t was charged that Jesse's telegraph 
and telephone station was not intended for 
public communicat ion and that mcssafoies 
had been exchan.l:ed "without authority 
having been obtained from the minister 
of Waterstaat." lie had in fact taken 
part in transat lantic radio tests and com· 
municated with amateurs in the United 
States as far west as Xcbraska 

The attorney for the defense pointed 
out that regular te\egra llhic communica
t ion in compet ition v.ith commercial 
traffic was not intended and thai the case 
was in the class with work concerning 
laboratories. The clerk of the open min
istry congratula ted the defendant for 
having communicated with a station in 
America. It was shown the defendant had 
not transgressed and the case was 
dismissed. 

HE W I NS THE BROWN DERB Y 1'II<l."I.u",I",1 
And he isn't ashamed of it, either. F. H . Schnell traffie manager fo r the Amer

ican Radio Rela}' League, is shown wearing the bro'wn derby awa rded by Kenneth 
B: Warner to the fir st American amateur to establisb two-way communication 
With a European operator. Mr. Schnell swept aside a ll derby opposition when 
he conversed with F rench SAB. 

Broadcasting in South Afri ca Soon 
Althou.l:h not actually granted. Ihe GO\'

ernment has finally defInitely I)romised a 
hroadcast in!; license to the Associated 
Scient ific and Technical Societies. Johan
I;esburg. for a broadcasting station to be 
installed in that city, Consul G. K. 
Donald reports. The reason for the delay 
h3s been an objection lodged by the 
JohannesbUrg municipality on the ground 
that the city was lhe proper authority to 
exercise broadcasting rights. The objec. 
tion has now been overruled. When the 
license is issued. it will be only a m31tcr 
of a few days before broadcasti ng is 
commenced. 

It is announced that Ihe new station 
will he intilalled on the top of the Stulla· 
ford Building, with a broadcast ing studio 
located on the thi rd !loor in the same 
premises. The \\'ave length has not yet 
been definitely settled upon, but it witl 
be between 350 and 450 meters. 1\ SOO-W. 

transmitlin.l: set wil l be uSt.:d. 
The Associated Societies' license gives 

Ihem an area for the collection of fees 
from listeners extending 100 miles in all 
direct ions from J ohannesburg and it is 
expected tha t the stal lon will be sup
ported by the fees paid in by persons 
owning receiving sets. 

The l>Togram for hroadcasling includes, 
in addition to musical entertainments, 
talks of interest to women. market reo 
ports, local news and a children's hour. 

Application has been made to the Para
guay Ch3mbcr of Deputies by Messrs. 
Eduardo Rojas & Compania of Asuncion 
for a concession givin lr th is company ex
clusive rights to sell radio te lephone 
equ ipment in Paraguay fo r five yea rs. It 
i,; said. Consul D. A. Wilson reports, that 
:'ok Rojas has already obta ined the neces
sary e{juipment for broadcasting and will 
1)lace it in operat ion within six months if 
the concession should he granted. 

. 
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"Big Things Are Coming for Radio on the Farm" 
By GEN. JAMES G. HARBORD 

R ADI O'S greatest opportunity lies in 
its usefulness to tile f~lTm . I believe 
that radio broadcasting is destined 

to become a greater boon to the fa rm 
than to the city home. II can be made a 
th ing of greater henefit and more practical 
use to the thirty-nine millions of you who 
live un farms than to the rest of us who 
live in cities. And this very soon. 

Those of us who are t rying to direct 
this gigantic new industry that has sprung 
up overn ight have !.Ieen thinking about 
the fa rmer 's problems and his necds
about how radio can be made to serve 
bim. We have just completed some nat ion
wide inquiries on the subject of how radio 
can help the far mers. We have asked 
(Iuestions of thousands of farmers. school
teachers, agricultural professors, farm 
r.aper editors, farm agents. Grange offi
cials, country editors and bankers. 

ORDI ::";ARY common sense lells me. 
what a blessing radio can be to the 

falm; but the unanimity of the ev idence 
which our national inquiry brought us was 
amazing. 

Consider fo r a moment the amazing 
growt h of the radio broadcasting industry 
as a whole. 

We point to the automobile indust ry as 
having experienced an amazingly rapid 
growth. In about twenty-five years the 
motor has come into such general use 
that there a re now 14,000,000 automobiles 
in the country, or two fo r every three 
homes in the country. But radio broad
cast ing is only iwo years old and already 
there is one radio set to e;'·ery seven 
homes! 

We have been riding in auomobiles for 
so long that we ha\'e forgotten, almost, 
the day of the horse-drawn carrialle, while 
it was only day before yesterday, one 
might say, that we learned we could have 
an inexpensive radio telephone in Our 
homes. Yet as a::<a inst 4,000,000 cars 
made last year for us, we bought and 
constructed 2.000.000 radio wts. 

The phonograph had a s tartlingly 
abrupt leap into popularity. The Depart
ment of Commerce estimates that we have 
spent a little less than 5150,000,000 in a 
year for phonographs and records. We 
estimate that " rad io fans ·' spent 5150.· 
000.000 last year for sets and parts. 

Of the 3,000,000 radio sets now being 
used in the United States we estimate 
that only ahout 150,000 are on the farm. 
Although farmers constitute a third of 
the population, they are as yet using only 
one twentieth of all the radio sets in 
exi~trnce in America. There is only about 
olle set to each forty farm homes. 

Y OU will soon sit in that familiar living
room in the old farmhouse and hear 

the Pres.ident and others speak, enjoy 
Grand Opera as thoroughly as the lhirty
two hundred who actually have found 
seats in the Metropolitan Opera House in 
Xew York . Paul Whiteman and Paul 
Spedl!. the jazz kin!tS. have come to you 
al!~a{ly a~ stars of the phonograph record: 

but you may pluck their syncopations 
from the air tonight, and on many another 
I!ight if you wish. 

The nearest ab'TicuJtural college, the one 
thai knows most about your own peculiar 
local problems, will be brought into your 
li ttle sitting-room of an evening to help 
guide y-ou in tomorrow's farm work. The 
general educational and ent ertainment lec
lures of the Chautauqua type need no 
longer wait upon Summertime and tbe big 
tent. 

1£ you Kebraska and have a load 
of hogs to market , you can know 

th, ~~;~~~~t~'1>~th~'~"IT'~t~m£;~"~"~t<~':" 

YOUNGEST 
That's the distinction en joyed by little 

Harriett Carman, daughter of Harry H. 
Carman, at 2 E L. She is only 4 years 
old, but she's on the air frequently and 
is rapidly becoming known to radio fans 
all over the country. The picture shows 
her at her fa ther's broadcasting appara
tuS at Freeport. L. I. 

paper will not get there quotations to you 
until many hours lat er. This of course is 
a h ,cl of ,he presem . :md no forecast of 
radio future. 

Soon we shall be able \0 render grC:H 
service to agriculture by broadcasting 
weather Vl'arnin~s that ha ve a bl!a ring on 
the care and shipment of crop~ and farm 
s iock. In periods of epidemics. ~uch :1$ 

hoof-and-mouth d i~ease . radio II ill del iver 

ir.s tant advice on prevention and trealment 
c\'cn to the most remote localities. Radio 
\liIl tell you how to fight insect pests that 
are devastating your crops. 

The radio telephone also will !.Ie able 
to broadcast calls for fa rm help for dis· 
tricts in which labor shortaboe ui~t s. If. 
because of a sudden change in weather, 
crops are spoiling in Kansas while men 
seek jobs in Nebraska, a veritable labor 
Drmy could be ~tarted for the Sunflower 
State ovcrnight . 

\VE W ILL try to make radio give you 
just the kind of service you nccd

at the t ime when you need it most. 
Wireless can help link up government 

services direct with the farm. It will be
come the servant of the various fa rmer 
co-operative movements. In one Slate 
where there are two hundred Grange 
ha lls arrangements are being made to 
place recei\"ing sets in each hall. Someone 
has pointed out to us that by use of radio 
broadcast ing Farm Bureaus could gel their 
information and proposed policies into the 
hands of individual farmers "wilh tIle 
speed of /igltt ." Gra in elevators and live
stock shipping associations can get market 
inf ormat ion instantaneously . by wireless. 
That is almost a liteml use of the word 
insta ntaneous. 

The spread of adva nced farming meth
ods through the teaching of agricul tu ral 
colleges has added hUI1(lreds of millions 
to farm product ivity, and yet on ly about 
150,000 students are enrolled at these 
colleges a t any gh·en time. Faculties of 
agricultural colleges are aroused to the 
t remendou5 magnification of teaching op
portunity which broadcasting gives. One 
has suggested that the farmer he given a 
..... ave length all his own. This sort of a 
teaching program is being worked out : 
Illustrat ions and charts and text books to 
be sent by mail. instruct ion and guida nce 
rega rding the studies to be by radio lec
tures-a great radio extension uni\'ersity. 
in which hundreds of thousands will be 
enrolled and work at homp., to travel to 
their alma mater only on completion of 
the courses, when they go to receive :l 

{~ il)loma. 

Personillly I believe thaL radio develop
ment is going to continue 3t such a rapid 
pace that in a period of three to five years 
it wi ll be possible for one man to speak to 
50.000,000 persons in the United States. 
:md to many millions in Canada, South 
America, 3nd t: urope, if stiltions there 
I'clay his voice. 

We helieve that there will come to he 
perhaps tliree of four great super-broad
casting sta1ions. ':,.,!se then can broad
Ctist identical prOl.lrtlmS by retmnsm ission 
trom one ~tation to another. With such 
technical re'ources at thrir command. 
con~ idcr what wonderful pro,::rams such 
il nntional en tcrta inment instit utivn sould 
provide. 

I like to \ i,ua lize what radio rnean~ by 
t h inkin~ of the hoys :lround the grub 
lI'al!"on at round ·u[l t ime on ~ome f:l! 

(COl/filii/I'd 01/ pllf,e 48) 
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Only a Short Time Left to Qet the 
Best Hookup Book Ever Printed! 

The prof 011 11<.1 tec hn ica l problelll s to he en
counte red ill the st\1dy of R'lIlio are a ll \'e1')' 
inte restill g to the exper t , but the g reat maj or
ity of "fans" are vi tally conce rn ed in th e 
building of simple sets that rea llr will work 
;1l1d produce e fiect ivc resu lts . 

T o s llpply th is demand for praetic;1 1. s il\l
pIc and effic ie nt sets, RAD IO AGE compiled 
Til E RADIO AGE ANNUAL for 1024 in 
the belief that it contains more real hel p a lld 
meat)' material Ihall any other book 0 11 t his 
subject ever puhlished. 

Tl-lOUSAI\J)S haw: bce n i"old a t $1 cach 
.... ;l1ce the)' were first offe red to fa ll S ea rly this 
yea r. ' The supp lr is rapid ly becom ing cx~ 

hallslecl, so we are ma kin g- this last appea l to 
the fans to orde r thei r ANN UA L no\\' if t hey 
11;1\'C not already Il o ne so. 

This Book Is Endorsed by 
Expert and Novice Alike 

Co\'er View of 
120· Page 
A nnua l. 

Full of Hookups That Are 
Guaranteed to Work! 

The RA DIO AGE ANNUA L for 1!)24 15 

chock full of real radio idcas. F rou . the hum
ble 'i;(; c rystal rccc i \'~ r to the g reat cngi ll cc r
jJ1g prob lems iUI'oh' ed ill tile G rim es 111\'C rSe, 
KCl1 lfo(ly nc and Super-Hete rodyne ~ets, the 
fall is taken by casy and stlccessi,'c s ta.;es 
through the var ious steps ill radio con s trLl C
tion. 

The p rin cipal articles are ill ust rated w ith 
the well -known R;\ 0 10 AGE isometr ic d raw
ings. r~plltcc1 by cou ntl ess experts as t he 
clearest CQ ll strtlc tiOli di ag rams cI'c r pUI o n the 
ma rket. 

The COllst ructiOIl of c\'cry " tandarci set :lnd 
cs:'>cllt iai accessories is {I csc ribed in d eta il ill 
t he A:\,NUAL. Each tUll cr and each acces
sory was h ui lt ill the RA DlO AG E labora
tories nud tested an d pro\'cd before il was 
awarde<.l space ill the AN"NUAL 

YOl! Ca ll11 0t afford to be wit hou t this WOll

([Nful radi o "guide book." Se ll d your dollar 
today for th is gold-mine of radio i<.leas. 

This 

here! 
Coupon, Pinned to a 

Dollar Bill, 
W ill Bring 

to You by 
the ANNUAL 
Return Mail! 

( If b y Check, Add 5c fo r Exchan ge,) 

RADIO AGE. Inc., 500 N. Dearbor n St., Chicago, III. 
Gentlemen: Attached fin d One Dolla r(S I ) for which 

kindly fo rward me by return mail one copy of RAD IO 
AGE ANNUAL F OR 1924. If not satisfied with it 
1 will ~tu rn it to yQu within th ree days and rou will 
refund m}' money. 

Name ....................................... . . ,. 

Address .... ....................... .... ......... . 

City ........................ State ..............•. 
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A ROUND the world by radio! 
ft Tt soun{l~ impossible, and yet scientists arc talk-

ing about it without cracking a smil e. In fact , 
they are devoting the best pnrl of their li ves to determin
ing just how and when radio will be sufficiently harnessed 
and organized to allow i\'lother Ea rth to be the llni\'er sal 
p1ayground of the et her waves. 

Heretofore radio transmission of 4,(X)Q miles was con
sidered miraculous and the height of radio devc1opllletH. 
Devotees of the science settled l).,ck wi th the air of a 
person who has seen all there is to see and expect s to view 
no more. l3ut 110 sooner was this "last step" announced 
than the ncxt step was under way. 

Re.'1ders of HAOlO AGE who havc hecll keepillg 
themselves informed on lat est development s willncct\ 110 
explaining as to the real situation. They know effurts 
are being made to get cvery hig count ry in the world to 
become a part of a great chain of short wave radio sta
tions whose sole duty wi ll be to reb y programs around the 
world on special, pre-arranged wave length s. 

The United States already has the beginlling of such a 
"radio chain ." Powerful stations are well sprinkled 
throughout the country so that with a few weeks' prepa
ration, America's part in the world-wide transmitting 
program could easily bc taken cafe of. A few other 
nations, including Great Britai ll , France, Germany, SOllth 
America and Canada. ha ve one or two giant stations. but 
they a re not yet fu lly developed. 

A ll that remains is the final word which would set all 
radio forces in actiol1 to complete this international pro
gram of radio broadcasting. 

The answer lies ill all inte rnational radio conference. 
Hadio as an industry amI as a science has far outgrown 
the limitations originally place{l upon it. It is too big to 
be controlled as each nation sees fit . There must be 
international radio co-operation or rad io will stand still 
just when it should forge ahead into a new realm of magic 
accompl i shments . 

The United States has taken the lead in peace and 
armament conferences. \ Vhy not ill radio ? This COltn
try has developed rad io more than allY other , and lm5 
shown the most liberal attitude concerning the nse of 
recejving sets by the general public. 

Then why shou ld not America assume rad io leadersliip 
hy ca lli ng thi s radio conference ? Secreta ry of C()m
merce H oover has shown the right spirit hy calliug a CO I1 -
Ference o f tho se int erested in radio i ll Ill is (Q UIlI I")'; hut 
he shOllld look farth er ;111(\ ilwite foreigll lla tions to share 
in the IOIlg" strides Amerka is taking- in the once "iufant 
industry." 

rf it can ohtain a willin g- al1(1 influcntial listener al1llm g 
the government officiab int creste(l in radio. or among 
protuinellt radio manufacturers. I~ A DI O AGE will he s~) 
I>old as t( , offer a tentati ve constr llcti\'e program for such 
an interua tiol1'll radio conf erence. This prnlXlsal should 
be cspc.:da II)' '(,.elrome at thi s time, IlCcal1Se of its proximity 
to the Hadio \Vurld's Fairs in New York alltl Chicago. 
Correspondence from readers is urgeLltly in vited . 

Ever y bwadcas tillg sta tion slHluld he int erest ell , 
e~peciai l r in view of the fact that th e go ve rnment 
has heg-\11l to weed out "dead wood" among th e 
broadcas ters . Eighty-two s tation s wc re sh\1t dowll 
last month a lone. Is thi s 11 0 t proo f enou;::-h that onl y 
those who produce the best ser vice to the fan s will 
survive in the future? 

I s THE American Society o f Composers , J\uthors and 
Puhlishers weakening? \ Vc ha ve hean] sel'eral hroad

,:asts of pop\11ar c.opyrighted mllsic recently from stations 
who do not 1)'1Y levies to the Soc iety. These statiuns are 
proceeding 0 11 thc theory that one court (kci sion agai nst 
the Societ y is ellfJIIgh to throw Ollt it s contention that it is 
a crime to bro..'1dcast copyrighted selections over the ether 
without a permit. As many fans will rememher, an 
Ohio Suprel11e Court judge ruled broadcasting is not a 
publ ic performance for prorlt and therefore docs not 
come umler the jurisdiction of the copyright laws. \Ve 
are elated to hear that the Society is at last realizing the 
futilit y of it s fi ght against the broadcasters and the lis- ' 
tening public. Ollr only hope is that the broadcasters 
will 1I0t decide they can get along without the Society's 
compositions and refuse to render them altogether ; fu r 
then the Society will ha ve lost the great est agency it eve r 
had for the free popularizat ion o f timely tunes. rr noth
ing else, the war hetween the broa{1casters and the music 
publi~hers has resulted in the birth of a new coterie of 
music writers whose work is hecQming more popular than 
the so-called poplllar copyrighted hrand. 

DO'====~!O~oo'====~jO 

O :-JE BIG broadcasting station reporl~ tha t there ha s 
bcc n a decided trend toward increasing classical 

music in recent programs. Asked why, he report s that 
the demand came [rom the public it self , who. contrary to 
C0111mon belief, was fed up on jazz and wanlL'(l s0111eth ing 
so ft and soothing. Perhaps we can take th is as an iml i
cation that radio is hecoming a barometer o f the nat ional 
Illiml. Tf so , are we hecoll1ill~ more serious and evel1-
mi nded , and getting over the flapper-ami-sheik age that 
preced ed radio's entry into the scheme of hU1I1an events? 
i\ layhe so. \Vatch radio prog rams and jmlg-e for yuurself. 

DO. ===10 :00' ===m 

G E N E }' lcDONALD, pre~ idellt of the Zenith Radio 
- Corporation of Chicago, has a fille idea. He sold 

station \\ 'J AZ hecause he helieved it int er fered too 
much with local hroadcastillg, IOI..'a tcd as it was in the 
heart of a big Chicago resid ent ial sect ion . i\ l r . ). IcDonahl 
now propMes to filid a location a hundred miles or so 
from the city. where he can build an isolatcd broa(lcasting 
sta tion which would nllt in terfere with n.'Ceptioll of uther 
~ ta tio l1 s any more thall reasonahly possihle. T he stud io 
wOl1ld he locat ed in the city, cQlln ect<.'(] with the station hy 
telel>llone. I f this cnUll try llad 1110re lihcral-lllilll led lllen 
like ;\ Ir. :\ rcDonald. the ether wouldn't be so cl t!~g"ed with 
111ll1ecess.1rY wa\'e lengths and those stations which had 
to e:" ist wouldn't do so at th e expcnse of exasperated 
nei~hhors. l\ lr. :-'Tc Dol1ald 's cx periment. if ~uccess ful , 
nught to open a new era ill broadcasting. 

D"===jC~o"===jC 

RA DIO j\JO VIES! Will wonders nC\'cr cease? Tn 
thi s iSS l1 e yOll will rend how radio motion pictu res 

ha ve bec0111e an accepted fact ill ex perimellt s in \Vnsh
in" ton. D. C., and it is now only a mattcr (,f time heflire 
th~ hn nlay CfJui p himself with the prope r apparatus. 
Tclej!hone pictllfes fir st, then radio pictures; now radio 
movies. \Ve re ftt ~e to predict the clima x o f it a ll. 
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Pick,., u. pa 
Hook:u. pa -I.~~~~~~ 

our 

The m aterial appearillg /ll/dcr Ille tillc "Pickups Gild llookups by Gllr Readers" 
ill RADIO lICE, is COlltributed by ollr rcaders. 11 is a deportmlml wherchl Ollf 
readers exclwlIge views 011 t 'oriOll5 eirCllils olld the COllstr"c(ioll and opera/ioll 
thereof . ,I[all), tilll es our rcoders disagree 011 technical poil/ls, and it should be WIder· 
stood Ihal RADIO ACE is /WI rcspollsibic Jur the views pres(mlcd herein by COII
tri/mlars, bill publishes /(16 {ellers allli drawillgs merely as /I mcallS oj permit/jllg 
tile Jails to kllOw what lite olher jt:llow is doiug al/d tldnkjl1g. 

W E ARE quite sure thai many of 
our new readers, in scanning over 
the July issue of RADIO AG E, 

\'I ill wonder just what the r' ickups by 
Readers sec tion of this ma~azjne is, hoI\' 
to contribute and what our purpose is. 
At the time WI' learned that RADIO 
TOPICS was to be ab~orbed by RADIO 
AGE, our July copy had all gone forward 
to the W·inter. and we therefore lost our 
chance to welcome that !:roUI} of readers 
who formerly used to refer to RAD IO 
TOPICS for all the ir radio news and 
information. At any rate, though we are 
a li tt le late. we want to extend to these 
new fri ends our heartiest welcome and 
assurance that their contributions are as 
welcome as lIny others. We know that 
they will have a different perspective of 
this department, and may have some con
structive critic isms, too. to offe r, 

Bri!.!!ly, the Pickups Pages are a group 
of pages devoted to the contributions of 
a ll our readers in ~ene ral. In this depart
ment, fan s avail themselves of the chance 
to compare results, circ uit s and informa
Uon, and contr ibute anything of interest 

SHOf<T 
AERIAL 

to the mdio world as a whole. Under the 
direction of the Pickups Editor, l etter~, 
lists, circuits, challenges and other inter
esting mailer is published. You can feci 
the wave of good fellowship that this cold 
type and paper radiate~ as you read o\'er 
the \'aried items of interest. 

Contributions to the dep.lrtment are 
always welcome. Any items of interest 
wi th regard to lists of stations, resulls, 
informat ion and other items arc solicited. 
Information with regard to e:r;periences 
with different types of rece ivers is CSpe
cia lly desirable because it shows the other 
fellow just what you have done in cases 
which arc much like the ones hI' may be 
e:r;periencing. 

Contributions should be neatly executed 
and , if possible, written on a typewriter; 
or if not , should be neatly done in pen 
and ink. Pencil contributions may look 
a ll right Ilh.:n you've just fin ished writing 
them. but you should Iry to read them 
aft er they hal-e been handled a few times. 

Howevcr. all we ('''pect is that you make 
them as neal as possible. because a neat 
letter always has twice as much chance of 
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Pigllre I. The diagram 0/ III I' !Jaby lIell!fodYll r receiver collslruclrd wi~1i sp~dc""..(Jeb 
coils as it was 5ubll/it/ed 10 lIS by Jlr LuetlclI 0/ tos ,illge/es, Ca/,/orml/. 

public,al ion as one tha t is difficuil to read 
and poorly executed. 

Lists of s tations beard containing trans
Pacific or trans-Atlantic receptions sbould 
preferably be confirmed. Your contr ibu
tion alw:tys is twice as convincing if you 
can say, " the reception was conrumed." 
I n~idental1y, if you are contributing.l cir
CUI t or other matter of technical nature it 
is a wise plan to omit no dc t.lils; too 1lluny 
of our contributors have been swamped 
\\"ith Questions. Witness the letter of ill. C 
Williams_ a contributor to the June issue, 
in the depa rtment this month. II I' SUYS 

he got 1,180 !t' llers sillce that tillle. l\Take 
your descriptions as complete as possil,'e. 

The purpose of the PickuI)S Pages I am 
sure can be gleaned from the contributions 
that follow. All in a ll , we have huilt up 
a he:trty. good-natured following of reHI
ers. and we have all kinds of fun in this 
department. 

Wc're glad to meet you. We hope you' ll 
like our dermrlrnent, and we hope to 
include some of your contributions in the 
ncxt month's department. 

TlIE PICKUPS EDITOR. 

The first of our contributions tbi~ 
mont h is a ~ather in:; of additional mate
ria l on the Superdync by 1\1. C. \\,i1liam~, 
who asks help because he seems to h~ 
ovenl'hcimcd by ma il. We'rc always wi lt
ing to help our contr ibutors out. so he:e 
goes: 

RADIO AGE, 
Gentlemen : 

Due to numerous letters I am re
ceivi ng in the daily mails asking for 
technica l data rciat i\"c to the Supcr
dYllc receiver, as published in the 
RADJO AGE for Junc_ I suggest you 
print the following addit ional com
piled technical data which i~ re
quested by the majorit}": 

(A) It ha s heen fou nd that a fivc 
tube Superdyne using one stage radio 
frequency, detector. one sta.t;e audio 
transformer coupled frequency and 
the push and pull (two-tube) stage. 
gi\-es all around hetter results as to 
clarity, about the same range, and 
affords a saving in both "A" and " U" 
b:ltterics. Also not much difference 
in \'olume. 

(B) T he Supcrdyne ranks ne:r;t to 
the Superheterodyne. Ultradyne and 
ot h~r mu lti -t ube cin:uits, in the o~der 
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other multi-tube circuits, in the order 
named, possibly next to the Super
Het, according to number of tubes, 
to volume and clarity of tone. 

(C) The small fixed condensers 
as shown in the June RADIO AGE 
m~y be done away with. connected 
as they are across the primaries of 
the audio transfonners, for they are 
seldom needed. 

(D) An j I-plate condenser con
nected in series with antennae lead 
seems to meet all wave len!!t b 
problems. 

(E) A good ~rade variable grid 
leak should be used and is very essen
tial to tone. 

( F) The following arrangement of 
parts in a 7xZ6-inch cabinet has 
pro;'·en to be the most efficient lay
out so far: 

( I ) A .00055 (De Forest ) con
denser connected at extreme left end 
of panel. 

(2) Beneath this condenser the 
variable grid leak is mounted on 
panel. 

(3) Directly behind this condenser 
place the radio fre(juency and detec
tor sockets on back edge of base
board. 

(4) To lhe right of the condenser 
with proper clearance mount the spe
cial Superdyne coul>ler to both base
board and panel. 

(5) To the rit:ht of this spec ial 
coupler mOU!ll the other .()(X)55 con
denser on panel. 

Ui) ulount the plate reactance 
coil di rect ly back of the second con
denser. De Forest condensers have 
binding posts at rear which arc long 
enough to mount this coil snu!::ly. 
After th is coil is mounted, it will be 
found that it all will barely fit in 
cabinet. 

(7) To the right of the plate 
reactance coil place all lhe audio 
sockets in line to nearly end of base
board. 

(8) Inslati audio transformers be
tween the line of audio transformers 
and panel. Be sure to sligh tly turn 
one tr:UI~fonner or mount at right 
angles if enough room is avai lable. 

(I) At the extreme end ( right ) 
of baseboard insta ll the push and pull 
translormers running line from panel 
to back ed!::e of baseboard. 

(10) Install jacks. rheostats and 
filament switch 10 the right of the 
three laq;:e dials on panel. Volt
meter is desirable. 

(II) A small Ilakelite sub-panel 
is connected by right angle brackets 
to tog front edge of panel. f~r enou!!h 
down. however, to allow bindin~ 
posts to pas~ into cabinet. The fol 
lowing bindinl( po~ts arc mounted on 
this panel in the order named: Aerial. 
Ground. 11-, B+ Del.. B+. A-, 
A+, C-. C-t-. However, better re
sults are obtained by having a sepa
rate B battery for the push and pull 
stage, so separate bindinf? posts will 
have ·to be added to the sub-panel in 
case this is desired. 

(IZ) A I-henry choke coil and a 
l-MFD. fixed condenser shunted 
across t he aerial and !::round leads 

will tone down slat ic considerably 
and will nearly cut out AC hum and 
other fore i[.;n battery interference. 
Th is may be added and wired so that 
it may be cut out with a neat fIla
ment switch installed on the panel. 

OJ) A variable grid-condenser 
(grid-denser) is also very essential 
and is certainly worth install ing in 
place of the .00025 fixed grid con
denser. 

( 14 ) Vernier or micrometer ad
justed condensers are not needed but 
a micrometer adjustment on the spe
cial coupler is a grea t help. Any of 
the micrometer ad justed dials !in the 
market will serve the purpose. 

( 15) It takes patience and time 
to learn the technique in tuning the 
Superdyne. but the results obtained 
arc surely worth the lime spent. 

I will be ~lad to answer any of the 
DTs who desire any additional infor
mation and who are actually contem
plating on building the set. 

Superdyne Supplement 
Experimental 

The following infonnation furni shed for 
the convenience of DT's who are exne.ri
menting on my hookup of the. SlIprrdY rlc 
shown in June RADIO AGE and who 
have. swamped me wtih mail. having re
(rived clcvcn II/mdrrd {1II(l ciJ:lrty letters 
~o far. 

I. The by-pass condensers may 
be .001 or .OOZ as the case may re
quire. .May be done away with on 
transformers. 

2. Audio transformers neoo not 
be as high a ratio as ~ho\\"n ; in fact , 

Tile ilfagazille of the lloll, 

a 6 to I in fi rst stage and a 4 to t in 
second will be better. 
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J . A fIXed condenser sui table io 
your present ant enna placed in series 
in aerial lead is better than a variable. 
This mUSl be. arrived at by trial. 

4. It is not necessary to have rheo
stats for each tube. but they help to 
get the best there is in each tube, for 
the characteristics of tubes vary. One 
good rheostat for detector and one 
for Tarlio frequency are essentjal and 
one for the tll'O audio tubes and one 
for P. & P. will work wonderl' and 
save money for the builder. 

5. For selectivity cut down your 
aerial to about six-ty feet with single 
wire. well insulated. 

6. When you heard a noise like 
rushin~ wind. your $.ct is in oscilla
tion and then is the time to adjust 
the feed-back (rOlor) and bring in 
quiet the music or speech. 

7. A I-henry choke coil ( iron coil) 
and a I-MFD. fiXed, cut directly 
across the ground and aerial binding 
posts works wonders in cUl1in~ out 
po~· er hum and foreign hattery 
nOIses. 

8. It is not necessary to use the 
P. & r. at all if not desired; it only 
helps to cut down distortion and pro
duce volume. 

9. Ample .~ Instrument Laborato
ries. 57 Dey St reet. F\ew York City, 
put out a kit complete with all pari s 
with tested instrumcnts which are 
wouderful and cost only $JO.iS. 
wh ich includes a drilled pancl with 
basebo."l~d . 

STATIC PUNCTURING 
CONTEST 

C
A N old ",,,n datic a top you o r call you s top 

old man static? We offer the following 
p ri:.e. to OTs fo r the five but records sub

mitted during the month of August. Th e contut 
is open to any read"r o f RADIO AGE, and any 
type of set . The Pickups Editor r uerves the 
riahl to pick the winners. 

We will be eapecially inte rested in Iish sub
mitted by persons "'akinK the ir receptions on 
portable I·eceivers. 

The b .. "eball season is open-who wi ll be the 
oneS to sock o ld s ta ti c for a h ome run? Wot sa, 
OT,? 

PRIZES 
for August 

A ye~ .·s ~ubocdpli"n 10 RA D IO ACE I" . 'he firs' hu l hi sub,,,illcd s howin'l' 
.cUpl;"". ",ad. duri,, !!" the mon,h of A" !lus'. 

A yur' .... bocrip'io" 10 RAD IO ACE for . 1." ""cond t>on lisl .ubm itted sh"wl", 
, ece pll"n ' mad , durlng Ih e "'0" '1. of A,,~ust . 

For ttu. ,"ird, fou"" and rlfth be .. till S. we wm award. COI' Y of lhe RAD IO 
ACE ANN U A L 10 th e conl,ih ... to, of the wlnnin~ list. 

If any ,ran""on,;,. . .. ,,,t Or I.anutl"",ic .e""pllon Is aceom_ 
p!wed, <"" r"mati,,n of I UC" ,,,«pti,,,, Is "~"''''' >"y . 
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10, D o nOl lib!' taps unless abso
lutely necessary, as these ends afford 
a great IOH in sensitiveness. 

II. In case 111'0 wires are used in 
aerial , transposition should be used; 
i. e., in the [cnlcr of the wires 
disconnect and insert st rain insu
lators and change left wire to right 
(lod right to left and you will be sur· 
prised how this will hel]> where you 
are located near power lines. 

11. Any of the Superdyne coils 
advert ised in RADIO AGE are 
lestI'd and 0, K. 

~ ir\RVI :\' C. WILLlAl\lS. 
Department of Communications. 
Air Service 'Technical School, 
no:t 353. Rant oul, Ill. 

Our hat is off to l\'lr. Williams. 1f t 
could, I would like to shake hands with 
him, H every radio man in the game were 
as generous with information , and infor
mation on a circuit that he has become ac
quainted with as he is, what a wonderful 
rad io world this would be! Now, if some 
fellow would only give a similar report 
of experiments and experiences with a 
super-het, we would consider him a regu
lar radio fan at heart. Remem ber, all the 
information you may glean from your 
experiments is of little use if you hoard 
it. This I:ame progresses only when we 
let others know of what progress we have 
made. Radio free -givers like }fr. Wil
liams, i\'Ir. Gannon, :Mr. Baumgardner. 
~[r. Glass and others who have given us 
their experience with circuits a re the real 
fellows who furthe r the progress of the 
ar\. The world loves a cheerful giver, 
and although you may not be an engineer, 
when you contribute a gathering of infor
mation as did ~Ir . Williams and the others 
whose work has been ofiered in the Pick· 
Up5 Pages. you spell GENEROSITY with 
c3lJit allepers. 

vAl!, 

FlIWflE 
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ClA'l 

A did l'. ram s/z o"'J.i"g /f, e COIlIlf:ct i oIiS of 
Ilt r. crystal receiver which IlIIs dOll t excep
tio/Iaily Slooa work for olle of Ollr Dinl 
Twist ers. Tile coil is a .;n (11m imllletam: /! 
'"J.Jolllld 011 il J }S illc/J tube lapped every 
fiflh tllm. I t i s 'WOUlui 1Vit/i No. 20 1JSC 
u·irc. 
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All improvised low loss IlllItr suggtSted by OIlC of Ollr readers. 

RADIO AGE, 
Gentlemen: 

I notice that ]\f. R. C. of Los 
Angeles has built one of your Baby 
Heterodyne receivers wi thout suc
cess, in scanning over the Trouble
shooter sect ion of RADIO AG E. In 
answering this letter of ~1. R. C.'s 
you fi rst statc that \VOl I or'VOl l 
tubes will no! work efficiently. Now, 
if you will be so kind as 10 in fo rm 
M, R, C. that 1, 100. have built your 
Baby Heterodyne around a WD 1 Z 
tube with great results and that I live 
in Los Angeles. at 1536 East 40th 
St reet, 1 will show him how he can 
get more volume from t hi s hookup 
than 50 per cent of. the neUlrodyne 
owners of Souther n California. 

1 have done quite a bit of experi
meming on this set and I have it so 
that I now can t3ke in Oakla nd every 
night they are on the air. I have 
heard KGW at Portland, Ore.; I get 
KPO repeatedly and r can tune out 
local with a variation of two degrees 
on my luning condenser. 1 hear 
Oakland as loud as local. This is 
done in Southern California, Los 
Angeles. the worst IJlace in the United 
Siaies for gel ling distance on any set. 
And during Summer, too. 

Lei me say that the Baby Hetero
dyne hookup is the best little single 
tube hookup going. 

For those who want to get results 
from this hookup, using W01 2 or 
\V011 tubes, I am writing these few 
hint s. 

The antenna should be only one 
wire, not over 50 feet long. And the 
antenna coils should only be 15 
turns; no more, no less. The tuning 
coil should be 60 turns. which if used 
with a (I,ood 23-plat e conden5Cr will 
tune very sharply. Both these coils. 
which are primary and secondary, are 
wound on spider web form s of 15 

slots eac h. The antenna connection 
is made on the outside turn of the 
spider web primary. The turn near
est to the oUlside of the coil on the 
secondary is connected to the grid. 
Coils M and N are wound also on 
spider web ferms of 15 slots. Coil M 
ha s 20 turns, and i\1, 60 turns, The 
inside turns of both coils are con· 
nected toget her. and then to the 
negative side of the A battery. The 
out side turn of coil N runs to the 
negative . B baUery, put.ling t h.e 
phones nearer !O the plate of the 
tube. The diagram shown in f igure I 
illustrates what I mean. 

Now as 10 mounting these coils, 
it is important that it be done cor· 
rectly or the select ivity of the set 
wi ll be 10sI. Drill holes in the center 
of each form. Place a I ~ ·in ch brass 
screw through the form P and a nut 
is run on it. Coil S is then mounted 
on the other end of the screw, taking 
care that both coils are placed with 
thc winding running in the same 
direction- preferably !O the right. 
The two coils const itute the t llner, 
and are mounted on the end' of the 
oo.1fd, in a horizontal position. It is 
advisable to usc a Bakeli te mount
ing board to fasten the appa·ratus. 

Coils :\1 and N are mounted in the 
same manner. but when placed on the 
board I sel them 10 tum in the oppo· 
site direction (sa)' to Ihe left) , and 
are mounted on the extreme end 
from the coupler. Inductance L is 
52 turns, which I found tunes well 
with the WOl2 tube and 23-plate 
condenser. 

Incidenta. lly, thc outside turns of 
all the honeycomb or spider web 
coils should be connected to the radio 
freque ncy pal hs; in other words, the 
plat e and grid circuit s, while the in
side terminals sholi ld go to the low 

( CrmtiJllled OIl page 4Z) 



CODlpanion 
A six-tube set completely 
self-contained! No need 
to open case to operate 
No exterior 
loop or 
antenna 
required 
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Zenith - MacMillan's Choice 
Encased in a Light Traveling Bag! t~. I"'cM ~l ' " '"' . 
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H ere's a six-tube radio set thaI's enli""ly 
sdf-conlnined- Iu bes, "A" balter ies. 
"B" OOlltrie", loud spcnker ,>nd loop 
antenn;) complete, nnd iI's II Zenilh! 

?-... cked into a small, beautifully finished 
traveling case-much smalle r thlln Ihe 
average suitcase-this new Z enith ;s the 
most compact set ever mild ... giving 
clarity. quality, volume (lnd diSlllnce. 

Do you see those twO little buttons 
close to the hnndle ? Those nre the 
controls. I n order to operate the new 
Zenith Radio Companioo you SImply turn 
the controls to brinll: in the sta tion you 
wnnt-then for maximum volume you 
swinll: the case so that the loop is facing 
that particular n o tion. You will be ns ton
' shed 3t lhe clearness with which the 
mus ic and tll~ voices come throul!h -and 
in whnt volume! 

Think wllnt it would m CM to you to 
be able to take one of these new Z eni ths 
with you on you r t ravels and OUtin ll:s. 
A r eal rndio s c t- the exclus ive choice of 
Donald B. Ma cMillan fo r his A.e lll: ex
pedition- yet so compact that it takes U\, 
no more s pace than a light traveling bag! 

T hink o f the fun you eould have with 
this set-the dane<! music you could hsten 
to on moonlit nighls-th e orch estras Ihal 
would pIny fo r you ns you and your pal s 
IJ,athercd .ound the camp fire-Ihe c om-

.............. .,."". W'''' ! l 

~ 

panionsh<p ,t could gwe you on your 
mOto. parties - at the bathing beach. Pic
ture the enjoyment it could brin!: your 
guests nl the housc_p:l"y or the w eek· 
end ga thering. 

Again, think how s uch a set wou ld 
while a"'llY II lonesom e evening in Ihll l 
dreary out.or.town hotel - what a god
s end it w ould 00 10 thaI invn lid m Ol her 
- to thM denr r elativeo. fri end who must 
s p·cnd w eeks nnd m onths in the h ospi tal! 

Wh.~ ' .... ', ' •• 'p'." ., ,h. b"., "~ b ...... 
Bilt if you h":lvC nlrendy Ixen init iated 

into the w onders of lhe Zenilh , you don't 
need be to ld the " xlrno rdimll"Y use you 
<ould go, r,,,,,, ,h;. " ew model 0, , h. ru~ j , <ou ld 

il7u~~~he ~no",ledg. ' ha ' ~"'" <,,~ Id pl<~ " p '~I. ~ .r:"'v" l>uu"r"Il~II~isb'd <au_o",,, uyou wou ld rkk ~;, /I 
up ),ou, h.nd ba~-and ' Ak. II ",,,b you "",,,.. ~(I 
'''y, <ou" Uy, I~ke., "'''un'';", . and . ,U/ ,,, '" ,bo,. ... ~ ,,.0 co""ob a"d be able ,,,11,,.,, a, ~ memo,,'·, ./.___ .... 
n Ol i •• ' 0 ,he· wodd you h. "e lof< bohlnd_ ,b .. , 7:u~ i-::' 
,hou,h ' . 10'" , hould be enOUGh '0 $U~ ~'" "ie If.: ~ 
;',~"h'<I~Iit:h" r'o' ld.d byU'" ne .. Ze .. nh R. dlo Ir '. ".J. .f. : 
Comp.",on . . \!... 'p' !l. 

You w'II ... . '" ,oknow mo,ee lthi. ,omo,k . bl. ,-.'( / .~ '-' .':", '! 
,,,_'0 Il.<rh' ."d <oml',e, • • 0· .... 1 to o'''"IO,sO & /.# 11· /1 '. -..' 
",<>n<j.e,[ully <o.lVoni.n, You wHI ... 01\, , ..... i , "'" 
fo, ,.""".11. '1 lhe " .. ,. nlli • ., ~omon ' No ... ,- r :n~:~:~~~'..·:::':n·J 
phonn. you und."" . "d. No "", .. de."'en" •. Vo, ~'''CM'~lh.I".' ''4 
<I"i,l', "olorno, qo>l"y , di... • 
'~ ,,<o l A ... IZo,,;,h,packed 
in,o . " . ... th'! .. ""I 

VOU! n3",0 a nd add, ... 
on 'he coupon, and ' he < .. <I . 
pon ploc od j" ,h. ", .. iI. will 
b,;n, you r,,11 pa,,,.,,I •••. 

" 
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Pickups 
By Our Rea.ders 

(Collt inued from pa,e 010) 

voltage or battery connections com 
mon to the ground. 

I use 3. Bradleyleak , connecling it 
to the grid of the tulx and the posi
tive filament as shown. The Hrad· 
ley~lat is connected in the negative 
lead of the filament instc:ld of the 
positive as was originally ~ pecifled. 
Dials of the friction or gear type 
WCTC used and not !epnrale piate type 
condensers. This is vcry necessa ry 
for sharp tuning. J\ .002 flll:ed mica 
condenser across the phones helps to 
dear up noi,es. and makes the regen
er3.live act ion more slable. 

A mouming board of Bakelit e is 
used. raised sufficiently on th e back 
of the main panel to permit the coits 
to be pl3ced underneath and the tube 
SOCkel ! amI controls to be placed on 
top. On my set I put Ihe condenser~ 
on each end, and the grid leak be· 
tween them. 

I soldered all connect ions, using 
bus bat wire. lu!;~ ilnd spaghett i. I 
wiped e\"Cty joint of soldering paste 
and u~d the pane only very spar· 
ingly. 

Before placing the set in the cabi· 
net. be sure thaI all soldered jojnl~ 
are dun of foreign matter. Dust 
nff everyt hing carefully. and clean 
the platn of the condensers with a 
Ix:nt pipe cleaner or a vacuum 
cleaner. 

I finet that a t31)ped 22}1.volt B 
bat/try is a necessit)' to gel a clear, 
audihle ~ ilmal. I found that around 
1 6~ volts the WDI2 tube re-
5ponded best. Also ~et the grid leak 
by turning the knob all out and turn· 
ing it in until guod clear ~ if!nal is 
heard. The higher you make the 

grid leak res istance II ithout making 
it scratchy, the louder the signal 
will be. 

I hope th:lI this will be of interest 
10 some of your Baby lIete rodyne 
fans. Very t ruly your~, 

A. F. VA~ LEUYEN. 
I SJ6 Ea$t Fortieth St reet, 
Los Angeles, Cal. 

Mr. Van Leuven wants to knoll' if he 
can't make his Baby I-let into a Super by 
adding another detector lube and an oscil· 
lator. We' ll a lmost bet you could do it 
and still make it work. but the only 
trouble i~ that when you do that, )'ou've 
I;0t to h::lVe an intermediate amplifier, and 
then your set runs into tubes-and $$$$$. 
l-Iowel'er, information of that 113\ure is 
in the RADIO /\GE A;':~UAL, undcr 
the heading of the " j unior Heterodyne. " 
You might look it up. 

Now here's somcthing that looks inter· 

Have You Placed Your 
Entry in the Popu

larity Co ntest? 
As announced in a page adver. 

tisement in this and In the July 
issue, RADIO AGE is conducting a 
RADlO FAVORITE POPULAR
ITY CONTEST to determine the 
most popular personage in the 
radio world. 

This contest is open to all readen 
of RADI O AGE, and each coupon 
clipped from this magadne is good 
for one vOle. First tabulation of 
results will appear in th e September 
issue. 

H you have not already voted 
for your favorite announcer. en ter· 
tainer , or other radio figure, clip 
the coupon in this issue and gel 
your friends to do the same. 

Why Pay More? 
T-IOO Battery Charger 

The Best and Lowest Priced 
on the Market 

Thi. haH~.y cha. ,u opua. u on II • 
.... 10, 5. cycle, A. C. d«ui' , <h. .. ! in .... 
volt bau~.,. at .. 2 ...... ~e •• ",. ,aMb,.d 
1 .m .... ,.~ cha.-J1nll t ....... ;~ used. T he T _ 
Ill' i •• he lawest priced A ... t·c!. ... chOIr,.,... 
on the mark",t. La.,,,, numb", ... now in ..... 
loa". p ..... vcd enlir.,l,. ..,tlda<:tory. No vf· 
1o.-.. , ln, p3r .. to leI 0'" of ",.de •. Ab ... t,,'.I, 
noi..,r.,s.. in op<"ralion. J-· .. rni.h~d will, plu, 
and cord for !.rnp ... cI.el. Ballery lucia 
m ... J<ed. F".., protecl. char,e. Irorn .. cd. 
&nlal ohorl circuil 01 111 ...-ell Iud ... Fllily 
."",. .. nt ecd. 

Price com pIe Ie, with 2 ampere 
tube, $12 ,00 

Radio Dillision 

TELEPHONE MAINTENANCE CO. 
20 So, \Vells St., Dept. C, Chicago, 111. 

The Jl[lI ga: illt of lite HOM 

e~ting: 
RA DlO AGE, 
Gentlemen: 

In your e"cellent magazine for 
)' Iay there appeared an anicle on 
"Al>criodic Antenna Coupling." ] 
have be~n using an aperiodic coupler 
with which I have had good succes5, 
so am passing it on for the boys to 
fool with. As $een in the drawing 
it is an exact duplicate of the 'Lo,~ 
Loss TUller \1 hich ha~ al)peared of 
late. It is very ~elect ive and has the 
advantage of on ly two controls. 

The primary consists of fifteen 
turns of No. 18 D. C. C. wound on 
wooden pegs directly on the side of 
the .... a riometer, which shou ld be of 
thc \looden variety, having fi fty 
turns on bot h ~tator and rotor. For 
thc secondary 1 used the stator and 
the rOtor is uscd for the tickle r. A 
.0005 fixed comlenser in the antenna 
lcnd makes the tuner more sclect ive. 

The drawing ( Figure 2), I think 
is self·explanatory. For those wh~ 
want a SCt that will "do its $tuff" 
and is portable, lash this up. 

Yours truly, 
E. )' L ABBOTT. 

R. :"\0. I, Box 132, 
Petaluma. Cali f. 

:"\011' look what we dug out of the O1:1il 
bag for thE' crystal fans: 

RADIO AGE, 
Gent lemen; 

Enclosed you will find a li~t of 
stations received during tile month of 
june. This is a cryHal set of my 
own make, and with which ] ha..;-e 
had ell:ceptional results with in frcak 
receptions. 

If 1 had a camera, I'd like to drop 
yOU a few photo~ of the ~el. of which 
] am quite proud. The diagram of 
the circu it is enclosed. I hope that 
it will be of some use to those hul:S 
who can', afford a tube rcceivcr. 
(Diagram is shown in Fi:::ure j.) 

I have a card and letter of con
firm:l1ion from most of Ihl'5C Mations 
while others jusl sent a pamphlet 
and a card confirmin g Ihe receptions. 

This ought to win a prize on the 
DT Ii~t. \'ery truty yours. 

j t\). IES:\ BE:N~ETT. 
Chester, Pa. 

CAl ... H ..... d by Ja ...... A. Ben_II. 
Dll W. Third 51,",1. Chen .... , I'a. 

Wf~\', \\"1'" IF. \1·tUI', \\"1.17.. \\"11 ,10. 
II'!!.\\', WlIAZ. \\'\\" 1. "II"A. 1"\1:{. 

- 9'1:1\ ". ~XI. ~x II'. -,rne. \\"00. 11'11', 
\\ rI , WD.IR \\ \\".\0. WC,\U, WIAI). 

Thi~ seems to be another litt le "Long 
Di~tance erysI31 set." :'olr. Bennctt has 
Ihe dope, all right -you\-e ~ot to know 
IIOW to make 'e:n to do a thou..qnd miles 
or more Gooc.l ~Iuff! 

R.\DlO \ GE. 
Grnt lemen: 

In your i.~ue for J une, It124, T see 
a radio fan from liatif~lI: . ~. S. ~ent 
in his list of station~ hrard. J refer 
10 H. K. Hatheway, as I re~iflc just 
acro~s thl' harbor from him, and am 
naturaJly in! rr('s!ed in any news from 
llnlif:lx pertaining to r ~ctio. 

(COlltillllcd all page 52) 



(/et a Jo/J 
tfJSOO to 70JJOO. 
ao Yea'S Old
Makes A l most 
. SCHI a Moatb 

Harold H ast;nu of 
Somer •• Mass.. says : 
" T he profit on my 
el~ctrica l b,,"mcss 
amounu to $415,01) .. 
month . Myo"c,","i l 
d ue tntirtly to your 
lustr"c,""n. Y QU make 
you r men juSt wh~t 
you sa\,- El""mcal 
Expert$. No mo." will 
"ver make a mistake 
enrollIng fo r y(lur 
a>u,...,. " 

Dlekenon Gets 
$75CM1 . Year 

"\ "arMd $30 a 
wcek when I u,,-rted 
WIth you--$50a "'""-'k 
whtn half throUih 
your c:our~. Now I 
clean up at the rate 
of $7500 a y"",. 
Th:tnk you a thou
sand time. for what 
you dod {or me. Etc<:-

t~~~.r·pak~~i!~n \!,,~ 
D icken"". Wa rren
eo .. n. Va. 

S tO, OO . Day f.~ 
SC ...... ck 

"Use my name al a 
n fetence and dc.,...,d 
On me a. a boo<t(: •. 
The bl~lI .. t tln"l I 
evcr did was answer 

rour advertisement. 
am a "ern~'nJ! better 

than $500 a mont h 
hom my own bu"neso 
IIOW. I u..,d to make 
$18.00 a Wttk.·· A. 
Schreck, Phoenix. 
ArIZ. 

P e ac" Earns '.,_.T .... 
w. E. P<!nc~, Ch~. 

balls, Wa.h.. say., 
"Your cour .. pUt me 
",h~r~ l am lOd.~y,Mr. 
Cooke-makmg $750 
.. month <lolnt "lito
mob>l~cl<-ctric,, 1 ,,-o,k 
-th"'k of It-$~ 
"~r. &.i<lea th,., 
I am my own boss. 
. My wife ;oin9 me '" 
tltank>nj!.)"Ou !<>rwha. 
you did for u ... • 

5~ to $So. 1);0.,. 
for oJ. R. Mars_ 

"When I stMtcd on 
your oourw I wa ... 
carfl~nter'l hdl'~ r. 
urning around ts.OO 
"day. Now I mak~ 
h om $30 to $50 a day 

~;!.amtj~u~h;:\~.~~~ 
If you want to-I 
stand behInd it .. ' J. 
R. /lfor~an. Dela,,-are, 
Ohio. 

$pa ... TI ... eWork 
P .. ,. .. Sce ...... rc 
$100 .. Month 

"You, COur"" h"" 
altU<ly obla", . d a 
substantial incre3.$t'" 
m pay fo' "'~ and 
made it _ Ihle for 
m~ ' 0 make a t lea st 
$ 100 " month in l pare 
tlll1~ work. You (an 
shaut U", nllh. ",<:at 
fellOW! who hawn't 
made up thtlt mInd. 
ta do oo,""UIln!! y.::t . •• 
Earl St~watt. Corona, 
Calli. 

hi. die Blt1 Pa, HeM 01 

It's your own fault if you don't earn more. Blame yourself if you 
stick to yOUT small pay job when I have made it so easy for you to 
earn $3.500 to SIO,OOO a year as a n electrical expert. Electr ical Experts are badly 
nceded. Thousands of men must be tra ined at once. One billion dollars a year is 
being spent (or elect r ica l expansion and cverything is ready but the mcn. Will you 
a nswcr the ca ll of th is big p. ... y field? Will you gct rc .... dy now for the big job I will 
help you get ' The biggest l110ney of your lifc is wa iting for you. 

• Win Train You at Home 
J will t min you just like I t rained thc six mcn whose pict urcs you sec hcrc. Just 

U~e I hav~ trained tllou....,d . of otller mc".....,r<linary, everyday 10ft of followo-pullin , tllem OUt of 
tl1e d~r><b. of s tarvnllOn WaneA >nto lObs thal J>.1.y $11.00 10 $30.00 a day. EI~ctr>cny off .. o you more 
oppon unl ll __ bt ~Str op~t"nlti~_h"n any o'h~r hn~ and "itll my uo.iIy learnM. opare IIm~ cou~. 
I ""n fit you fot one of the bi"e'" jobo ,n a fe'" sho,t fllOnth.' t,,,,,,-

Quick an d Easy to Learn 
Don't let any doubt about your being able to do what these other men have 

done rob YOU of your just luecel&. l'cnc~ nnd Morgan and Ihese otller fellow. didn't have a thing on 
you when Ihey .t.~.,cd. You can CUlly dupIkll~ thcir 'ucc~'" Agt , la~t "r uP"rieMe or lack of 
MucallOn makes no diffe.ence. Start ju .. as you a re and I will ilu:vantt~ the . ,,"ult with a sl!ln~" 
Dlo n ey back gU3 ra n ,ge bo n d . If you",.. not IOO'7~ "'Cloned w;,h my <:ou, ... ,t won', cosl you a cen ,. 

Free-Electrical Working Out f i t a n d Tools 
I n addition to giving my students frcc cmployment service and frce consultation 

"".vice. I cive them al.., a com""'te wor\cinlloutf,t. Thi. ,nc lud .. 'ooIs. mease"ing instrumenll. m.a.e,lal 
and a rea l electric motor- the line .. I>t~",,,etl' outf,t eve, gott~" tOilether. You do p""",,;al work 
"Rllt from t he alan. Aiter the first few IeOlOus;t enabl .. you to mak~ ex tra m"n~y e"~ry w.., 1< do'n~ 
odd d...,tTica l job. in yOUT ' I",-re tim... Some Itudenu m.~kc al hllill> a& $2$ to $J5 a w .... k II' opan time 
,,-o,k wlnle !e"'nm~. This outfit I. all FIlI1E. 

Mail Coupon for FREE BOOK
The Vital Facts of the Electrical Industry 

T hc ecupon below will bring you my big (rec elcetriea l book-over 100 intercst~ 
!n~ pietu.... l'h~ r",,1 do1M' aI>oUt your oppOrtunltiu in ci...,trlcity-pOsitive proof tltat you. too. can 
carll U500 to $ 10.000 3 year. Scnd for it now. Along w,th the book I wlll .end YOn 3 $;tmple leSliOu • 
o cr",lIt ch...,k allowing yOU 3 $45.50 r ed uctIon, my g""rant"~ bond and "",,,cubrsof the m"At wonderf~ 1 
pay·t", .., nlil cour ... in tbe world. Sen<l th~ <:oupon now-this very second m.ay be th~ turmog I><>"lt '" 
your Me. Send it wlnle the d eoite for a !>titer job and more money i. UI><>" you, to 

L. L. COOKE, Chief Engineer 

Chicago Engineering Works 
DEPT. 

U-B 2150 Lawrence Ave., Chicago 
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The New Zenith 
The new Zenith Super.l'ort:lble is a 

six-tube radio set complete with lubes. 
"A" b:llteries, " D" batteries. loud speaker 
and loop antenna . entirely self -contained 
11 is fitted into a small tnlseling case
gi\- ing clari ty. quality, volume and dis
tance. 

In the case a TC included all the essen· 
ti:l ls of an efficient six-tube receiver em
ploying three siages of transformer-cou
pled radio frequency, a detector, and two 
stages of audio f requency. The sct is 
dry-cell operated. A loop antenna is per-

manenlly mounted inside the case, and 
the th ree (onl rols-(1) A rheostat for 
regUlating the battery current; (2) Tun
ing control for selecting sLat ions; (3) 
Volume control -arc mounted close to 
the handle in three recessed dials, 

The Zenith Super-Portable weighs only 
twenty-four pounds and may be ca rried 
about like an ordinary small suit case, No 
external aeria l is required for operating 
the Zenith Super-Portable, nor is it neces
sary to open the case, The set is oper
ated by means of two cont rols, both on 
top of the case, l'laving tuncd in the sta
t ion you want, volumc can bc fur ther 
regulated by swinging the case so tha t the 
loop is point ed in the direction of the sta
lion broadcasting. A station may be 
tIlned and the Super-Portablc placen in 
fu ll operat ion while it is heins carried 
down the street , in an automobile or 
ot herwise transported. 

An extremely sensitive and disto rtion
less loud speakcr is mounted inside thc 
cabinet with a shielded orifice throuJ,(h 
which the spoken word or music is clearly 
hea rd. Ncither head phone nor externa l 
loud speaker i ~ thereforc necessary. Thc 
same principles that have made the Zenit h 
models 3R and 4R so highly seleclive
permitting the tuning out of powerful 
local broadcast ing stat ions close to the 
r('[eiver and at the same time tuning in 
distant stat ions - ha\'e been ut iliu:d in 
the new Super-Portable. Special atten
tion has been J,(ivel1 to low-loss design and 
Ji~tortionless amplificaf ion. Recept ion of 

distant stations may be accomplished in 
fuli phonographic volume with the Super
Portable without any external cquipment. 

1n creating the new Zenith Super-Port
able its designers had high slandards to 
lh'e up to. f or it was a Zenit h set which 
Donald B. Madlil1an, world-famous Arc
tic explorer, chose exclusively for his ex
pedit ion to the Xorth Pole; it was a 
Zenit h with which Miss Florence Mac
Donald, a passenger on the t rans-Atlantic 
liner Berengaria, established a new 1011g
distance record over land and water, 
LUning in station WDA!', Drake Hotel , 
on the fift h day out-a distance of 3.463 

., miles, With these re(Qrds in mind , the 

I 
designers of Ihe new Zenith Super-Port
able undertook to create a set whic\l 
would live up to the Zenit h name in e\·ery 
part icular, and yet would be contained in 
a small t raveling case. 

New Trirdyn 3 R 3 Receiver 
The rapidly increasing popularity of 

luned radio frcquency in receiving sets 
IS clearly indicat ive of its extreme 
efficiency. The Crosley Radio Corpora
t ion has used tuned ra dio frequency fo r 
the past two years, notwit hstandin!: the 
great amount of publicity al ready given 
to tuned radio frequency of the trans
former type. H is grntifying to know 
that so many large and influent ial manu
facturers are turning to tuned ra dio 
frequency amplification in the design of 
Ihe new receivers_ 

The newest addition to the Crosley 
line is the Trirdyn 3 R 3, announced on 
the thi rd annh'ersary of the corporation, 
The T ri rdyn, having passed through a 
thorough test from every angle and after 
pract ica l use by people in \'ariou5 pans 
of the United Sta tes, was deemed ready 
10 be distrihuted to the public. Labora
tory tests are not a lways as practical as 
those gh-en a receivc r under the different 
circumstances encountered in ac tual opera
tion and the reports receh'ed bore out 

the excellent tests of the designers_ A 
year has been gi\'en to perfecting this 
receiver, 

Four important principles a rc accom
plished in reeeh'er design in tbe T rirdyn: 
Tuned radio frequency amplifw l\ion with 
the first tube; Armstrong regenera tive 
det ec tor action with the second tube ; re
fiex am plifi cation by employing tbe first, 
or radio frequency lUbe as an audio 
amplifIer and one-stage of audio frequency 
I'.' ith the third tube. These factors com· 
bined in the part icular a rrangement of this 
receiver, give high signal strength. 

The Trirdyn will 1101 radiate when re
cciving broadcasting stations· ~ ignals , due 
to the fact thaI the antenna is vcry 
loosely coupled to the secondary ci rcuit 
and a non-oscillating radio-frequency 
amplifIe r is employed befo re the regenera
th'e detector, as a barrie r to prevent 
oscillations generated by the detector upon 
reaching the antenna_ 

The primary or antenna ci rcuit of this 
set is aperiodic or untuned, making it pos
sible to calibrate the secondary circu it and 
the tuned radio frequency amplifie r in 
te rms of wave length, thereby enabling the 
receiver to be accurately adjusted to the 
signals of any broadcasting station from a 
calibra tion table or ( UT\'e sheet. 

T he set is selective because it employs 
tuned radio frequency, loose-coupled 
nntcnna and a tuned secondary. The 
operat ion of the Trirdyn is \'e r)' simple 
and will gi\'e excellent results with lIny 
good antenna. 1t a lso operates well with 
a small indoor ant enna. 

11 requires a detc~tor and two amplifier 
tubes pf st andard type. Good results are 
obtained whcn UV 199 tubes a re em
ployed, but the volume will be greater 
\\ith 6-\'olt lubes. The amplifier circu it 
~mploys 90 volts of " 8 " batte ry. A "e" 
battery may be employed if desired. The 
Trirdyn is enclosed in a beautiful solid 
mahogany cabine1-

( COl/IiI/lied Oil page 6-1) 

The back panel view of the new Crosley Trirdyn aRa receiver. Note the sym
metrical arrangement of the appa ratus, designed to make possible short leads and 
yet preserve the front panel appearance of the set. The open work style of mount_ 
ing, and the method used to keep the tubes away from the controls on the panel 
insure extreme s tability, 
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RADIO FANS-YOU NEED THIS! 
WEBSTER'S 

New Modern 

VALUE DICTIONARY 
1924 Radio Edition 

And One Year's Subscription to RADIO AGE 

1,228 Pogu 
Si~e, 5Y.(z71j2 inchu. 
Bu tk,2 ,·rtche. Caller 

to COlie r. 

Not e these features-
1'2 1 £dilL .. n . 
I.ns P."u. 
10.000 V"",abula . ,. Tum •. 
Cln •. Diot inCI T,.~. 
lAlul ~n.u. T ab Le.. 

Co ..... pLe\. Rere.~nc. Li
bra.,. . 

12.000 5,.non,." .. and 
A"' .. ,, ,." .... 

Con .. i" .. lo n of .he 
UnLled Shlu .. 

Supplement .. ry Vocabu/ory ... Follows: 
R.dLo .nd Wlr . leu 
T~r ... . , 

Aul ...... obll. TU·n>a. 
A wl.lion T erm •. 
Co ...... ~ .. d . 1 . nd Le.al 

T e r.., •. 

F a ... o... Ch ... ~ter. in 
Li'e r . lu re. 

Com ... on Abbru la t.on • . 
C hri •• la n Nunu .. f M on 

. nd W o m e n. 

Both for Only POSTPAID 

Every tcnchel', s t.udent, L'CiHl cr. wL'it c r and author 
will find this spl endid word-hook exceed ingly help
ful in the preparation of thcir work. It is a recog
nized, ll utllClrit utive ~ru ide <;onla illi ng prac ticl.l ll y 
every word in the Engli:.h languagc ill daily lISC 

and in addi tion hundrcds or new words hrought 
int.o IIS(' by t he recent Wurld Wnr, political up
heaval:., recent in\'cstigution:. in ans, sciencc, and 
modern industrial adi" it ie . ., never herore rou nd in 
any diclionary. Bold black face t ype, easily readahle 
li nd wonl1'> d,'a L"l y allil concisely d" fined. 

New 1924 
Special Radio Edition 

A sl>ccia l SU Plllclrlc n l.a ry vuca h ula ry cOl Lsi:.ting of 
ovcr one thousand ( 1,000) nuJ iu and wi reil..'SS terms 
arc tu:~rcin concise ly !Ind authcnticull y dclincd. This 
IXlpulill' ('d il ion is iJl" t1llJablc to " Radio Fa ns." 

Order Now! 
Thi" is )·,mf " Ilpurllfnity 10 ';('('urc Il,ill lmll,l;;O:Hudy 100, uod , 
,;!riClly mo.k'l' lI li nd Up .. h H I"l.c Il icr ionory- wilh " )Cllr's 
~ulJ.'!C1' i Jllion 10 11'\ 1)10 ,\CI~. Ihe fi nc~ 1 und "'Olot ""Ihoti .. 
lul i,,· n .. lio "I.b1icul io l1 (." tIll' lIlu,.kcr. T I,c ,m! of the !lio. 
110m.r )' " Iolfe i~ $2.50, !IIH] rhe "u l.lS(;ri"liun prkc of nADIO 
A(:E is S:!.50 to )~·ur. IJoOSllw,i,1. fl ut if yo" luke "tI V"I1I"~ {' of 
thi" olter III Olllot· ", ,,I "'il) I h~ ('O"I.MlrI b..l"w, YOIl <."" pur
clw,,(' I~,th uf til<..,..,. wont er r .. 1 I., ... r~pli llli, "·jllo II lol~, 1 " .Iuc 
uf S5.00, !II. our !;,..-d:.1 ,Jritt of' 

$3.75 Postpaid 
USE THIS COUPON 

,... ------
RAD IO ACE. 

510 N . Dea r born St.. Chi c_ro, III. 

r.('llI1el1l"n;- I~nclO/!t., 1 fiUtI 8:1.75 in (:l'$h ur .... 'Ui "f.Ic .. L. ror 
which .o;.,·ntl UlI:! o ne l'OIIY o r yuur WcI ... [crs New \I ()<knl 1': uJ,:"lish 
Did ioll"r)·. Hmliu col ilio ll . 1>I"" I'I.li". oml lIudio Ago.' r(lr Olt ll YCM. 

N"1lfc . ..... ............................................ . 

A(l<Ircs~ .....•............ • ...•.............. 

Ci1.y. 
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New and Novel Radio Patents 

Selective Tuning Possible by New Vario-Coupler 
N1 L \RLY I)(' rfect UfO coupling in radio

ITt'quenc), amplific a tion is daiml'd 
for a vario-coupler dl.'signoo by Alfred 
CrO!i~ I t'y of t he Burc:tu of Engineerinjf. 
Coiled ,:;.t ates Navy Departm.:' n\, for 
\' hieh ;11 \l' ll t ;on a patent has just b('{'n 
;b UN 

Sd ecl ;n' luning is the practical ateom
pli,hml'nt of this new coupling d('\' ;( (' . 
NuI'iCl'~ and am31eurs 3Tt' earncslk seek
ing in IllI,'se days to atta in thi"s end. 
especia lly s ince 10(31 bro.1dcasting statjon ~ 
are creating intrrferencc with H'spect to 
iUIlE:-disI3nce r('(( pl ion. 

The newly designed va rio-coupler, ae
(crding to chims. pro\,;ors large electro
magnE·tic ( OUI)1ing wi th a minim um 
drctrost at ic coupling. That is to 53y in 
lJ'any of Ihl' radio-frl'quency ampl ifying 
rlceivinl; sets in use today. the passa!;e of 
l'Iect ro.ta tie enerj:lY from one circuit to 
anothrr has a tendency of annulling the 
tuning effect s and thereby making diffi 
cult fllll' adj u~tmcnts of the ci rcui ts. 

This va rio-coupler serves the highly de· 
~irable purpose of bucking out the elec· 
tlo~ tatic en erg y and emplo)'ing the 
t ledro-magnct ic energy. which alone is 
useful in Ihl' reCel)tion of radio communi· 
cation. 

Structurally, this tuning device includes 
a rotor and stator forming the primary 
and secondar)' windings. which connect to 
the coupled electric circui ts. The sta tor 
takes Ihe fo rm of a tube or cylinder and 
its wind ings a re in the interest of thr least 
dielectric loss. The rotor, 011 t hl' other 
hand. is in tht, shape of a disc mechan· 
ica lly mount{'d in a plane passing through 
the diameter of tht' stator and at right 
2ngles to the axis thereof. The rotor, like 
the whed of a wagon, contains a hub with 
sl>okts. 

Tht windings of wirt~ on this rotor. or 
re \'ol\' ing portion of the ,·ario·couple r, 
r{'semble a spider web, the turns of wire 
being threadt"d upon the sl>okes and 
spirally bui lt up to occ upy the length of 
the laUer. 

GIRLS BECOMING RADIO EXPERTS 
Gone are the days when one had to be a man to understand the intricacies of 

radio apparatus. Now girls are employed extensively in the big radio manufac· 
turing plants to make and assemble radio sets. T wo inte rested g irl workers are 
shown above assembling vernier wheels on clarifier panels in the Grebe Mfg. P lant, 
Richmond Hill. L. I . Their positions were won only after long study of the 
principles and practice of RadiO. 

In pract ice. when th is vario-coupler is 
u~('d in Ihe lu ning circuit before a radio· 
freq uency vacuum·t ube amplifi{' r, lhe 
stator or primary winding is connected in 
the :mtl'nna ground system while the rotor 
or secondary wi ndin/o: is identified with the 
inl)ut circuit of the fir st stage of the radio· 

5 frequ ency vacuum·tube amplifi cation. 
The greatest degree of electro·magnetic 
Couilling is accomplished "hen the nat 
area of the rotor i~ ill a position p,Halle! 
\\ith the direc tion of the turn of the wind
il;gs of wire upon thl.' stator; whereas, 
aero (ouplin!! takes 1)lnce when the nat 
area of the rotor i ~ approximately at right 
angles with the direction of the turns of 
wire upon the s tator. 

The Crossley \'nriooCOUI)lcr should he 
u~eful in ( .. or;act tuning of radio·reeeh·ing 

sets when ol>crat ing over a band of wa\'(' 
lengths of narrow margins. And wi th a\)o
proximately 500 broadcasting stat ions ill 
operation, this condition exists at a ll 
t imes. This is aCCOml)lished, in part, hy 
the elimination of electrostatic energy 
and the maximum building up of the dec · 
tro·magnetic field. 

The papers granted by the Pa tent 
Office accede to these claims: A vario· 
coupler having a large eiectro·magnrt ic 
coupling wit h min i mum electrostatic 
coupling; an instrument att aining a more 
perfect tl.' ro coupling than fount! in any 
"ario,coul>lcr re t introduced; and a (I£". 
vice which mll\' he connected in a circ uit 
and arranged to <I'{ ure e~tremel)' ~el cctive 
tuning of the circuit -. 
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I I ••• • B.DO 

Olb •• Plauot;chl Pure IndudAftcu 
1.<. . Wa v, 

T~'n~ 1'""" 1" " 0 <1' 
1'.21)1 .••.• .• ~S $0.55 100·.1<0 " .:N:! . . ... .. J' ." 11;-470 
1'·20.1 ..... . . . .• .•. 50 .85 17Q.GSI' 
1'·21)4 ••. " .••.... . .•... 7<; .,~ 22(1·'-'6'1 
1'·205.... ••.. • •. 100.90 JOO- IJOO 
1'·206 ••...•........• ••.. ISO 1. 10 ~1U· lqSO 
l'bn,Ctelcl U1.~ A~d,o" ' ..•• '0.)5 
pr."$l,.hl R.",a". ... . .. ... 1.75 

TRY THE 
NEW 

PURE 
INDUCTANCES 

",.",~lI~hI 51><><10 ... ,_, 5-0<10;.,. 
I~r 199 Tube. . Com,,,,,. ~h\d'n ' _I..,. fur ",,"abl ••• 10. ,~. I .. , 
word In <~"""" _it ". 

In Qrden", . . ... " fy ... lor "" ... 1 
... b. 100" bu. moun"n • . 
P·,O' tb. or .... ). Slnfl~ ••.. ..•. ${I.TO 
"·IQ2 tb. or ... ). T ... .,.C"" •... 1.00 
p·'OJ fb. or P.I. Th ... ·C .... ~ .' 1.5(1 

FOR RADIO EFFICIENCY 
"P'C " Yon 113.1'e been trying out all kind:; oi ci rcuit s. TanS· You kno w tho~e \'ou like be,,1. Let us sugge"t 

• that you now ('tl(ie;l\'or to improl'e these fal'orite 
circu it:, to their high,,;, t efficienc),. 

:.\'luch ha" been "a id reccntly abuut the neces" ity of good pafl;;. 1lld uctilllce~ 
are of extrellle importance for efficiency. Pfan;,liehl Pure InduC"tances are 
good because: 

I . Air-cored llIealtS no alhorptioll oi signa l strength: 
2. Stagger-II'ound meam no appreciable distrihut ed capacity; 
3. Veru;cl" control of adju stment means I li ~ ta.ncc-getting. 

Manufactured by 

Pfanstiehl Radio Co. 
Highland Park, Ill. 

Ch i.cago Offic e : 1001 W . Washington Blvd. (Haymarket 8010) 

COMPANY 
STANDS SQUARELY BACK OF EVERY HEADSET 

GREATEST 
HEADSET 

VALUE 
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Takes the 
MYSTERY 

out of RADIO! 
Just one book answers el)ery ques
tion about this modern miracle 

50,000 SOLD 
514 PACES 

ComFi/.d 6, 
!tARRY F. DART, E.E. 

f o" .. ,I, wilh ,lot 
w .... ,. [I .. ",c 
Co .. .. d U. S. 
A, m, l • • , ... " ... f 

Rod; •• 

T ech nically Edited by F. H. Doane 

BE: A RAOtO cl<].cn-II'a callY for th .. 
50,(100 who ow n th\" compact. complete 

nadia Handbook. Wntt~n In g ood, 1)lalll, 
umlerstandal>l c ian g u;l ge. C r amnH) '\ full 
of facts. everyone useful and impo r tant 
J~"plalns hoW r ecei v<lrs a n d transmUte .... 
wo r k. how to lJU1t,1 and ope rate them. 
\Vhatc"cr )'OU or you r frlQnds wan t to 
know, It's here. \YIll save YOU many 
tim es I t s !!mall CQst. 

TELLS ALL ABOUT, Electrica l te,'m. 
an d circuits, antenn"$, batteries. renora. 
to", and moto r £, el.dron (v;ocuum) 
tubes, evn)' . "ceiv in r book-up, radi" an d 
audi" frcqu~ncy amplification, broadcas t 
.. nd comme rc i. 1 transm,lIerS a n d rec ~lv_ 
~r., super _ngenuation, codu, license 
rulu. Many othu features . 

~othlng els<! like It . Make this e~
t raonllnary book your m<ilo II b rary
jus t this one little gLan t is all you n<!<!d. 
Everyth in g in one Ind e~ , u nder onc cov er, 
In One boo\( , for On<l dolla r. The biggest 
,Iollar's worth In radio to-day. Com bin es 
the knowledge of many eXI. enslve works. 
!:Iuy this ami save the difference. Stop 
eXI.e rlme ntlng in Ihe darlc De for e ~'ou 
81.end another ("(:: nl on parts o r even 
toueh a. dial, Blgn ana ma!l the <!oupon 
b elow and get th is unique gu ide to sue
<!essfu I ra.dlo. 

Sen d SJ I<>-d"y Gnd r"~ thi~ 5 14-,,"fl" 1. C. S. 
Radio If,,ndlK>ok-l h. bi,flUI "a/ue in radio 
to..d"J'. Money baek " n ot ""lisRcd. 

r - ----TEAR GUT IIERE-- - - --, 

I
l l'o"T CR:"IJ.Tl0S..u, CORnESI'OS I)~CP; scnQOU< 1 

I) .. MU·II. St .. oton, 1'<"".. I 
I I _ncl ... 0<10 Doll... Pi' ....... nd mo--!><*' 

:':"r.-'~~,~,~:.;:j·~n!t ~r ~ ~dj~.:"::!:r.:~ I 
I ~~ft:~ t,.:":UI~~~~~dl~; =J . ..-tu.Ln n.. I 
: "..___..._ I 

I 
~J= ______ :"::'::"":'::""" __ J 

I MAKE TH E BEST CHOCOLA TE BARS 
Mi nts nnd Chewll1R Gum. R~ my ag~"t. Everybody 
will b"y f,nm l·n". W,it~ to,'ny. I'"", Sam"L ~I. 
M I LTON COJH10N . llHi Ja,~ .... ,s ... C"'<;~ft.H. Oh", 

"Great Things Are Coming 
for Radio On the Farm" 

Tlt e Jlag(l zille of the !lOI/ T 

photographs by wireless. They will then 
work on the morc tlilrlCult problems of 
reproduci ng a t a distance moving pklures 
of mOI'ing bodies. (Colltillllrd from page 35) 

,,'estern ranch. In the old days they 
("ould euss Ihe cook and play cards. Now 
Ihey call carry a radio outlit on the wagon, 
;1,nd pluck out of Ihe lIight \'oires of many 
uislallt cilics, while in a mean room in 
some city slum the owner of a Ii~teen
dollar sel may hear J ohn ~IcCormack, 
~rary Garden, Cha liapin. Neither the 
cowboys on the plains nor t hc vktim of 
city poverty need a llY longer be isolated. 

You will sit before your rad io set out 
there on the farm and hear the Presiden
tial add re~s while you watch his gestures 
and the crowds about him. Opera and 
drama in a distant city you will both sec 
and hear. You may hal'c almost rillgside 
scats al the world championship match, 
and Ih rill to the swat of the " Ibhe" Ruth 
of that day-all in your own sitting-room. 
This will nel'er be a complete subst itute 
for seeing a lld hearing Ihe opera and lhe 
pIny or the great political or sporting 
event-hut then im1ced will the farm cease 
to be ·' isolated." 

It seems prohable, jud!iing by experi
men ts already made, that , in the course 
of fou r or fLvc years of research, enginecrs 
will have perfccted methods of rapid. 
~rcurate, and detailed transm ission of "'Cour tesy Fllrm ulld Fireside. 

Bristol 
Audiop hone 

Loud Spea k e r 

Bristol 
One Stage 

Pow" ~mplifi" 

S irnplya 
Matter of 

T aste 
Some persons are satisfied if their 
Loud Speaker will produce big volume. 
The more discriminating, however, 
want their radio reception to come 
from the Loud Speaker with all t he 
refinements of the original broad· 
casting. 

I t is for these more refined in taste th at 
Bristol Aud iophone is particularly 
suited. Aere quality has not been sac· 
rificed to obtain volume, but the two 
have been combined in pleasing pro· 
portions. 

The Audiophone is ready to uSe-t10 
auxil iary batteries required to operate. 
T here are three models to select from, 
including Senior $30.00, J un ior $~2.50, 
and Baby $12.50. 

If sufficient ampli ficat ion is not avail· 
able in your set to opera te a Loud 
Speaker, a conven ient unit is provided 
in the B ristol One Stage P ower Am
plifier. W hen used with Loud Speak. 
ers of the better class and particula rl y 
with Bristol Audio phone, mus ic and 
speech are reproduced without any dis· 
tor t ion tha t the ear can detect. Any 
desired amplificat ion can be had by 
connecting several Bristol O ne Stage 
Power .Amplifiers together. 

p,,,, $25.00 
Ask for Bulletins Nos. 3011 a nd 3017·P 

Ma de a nd Sold by 

The Bristol Company 
Waterbury , Connecticut 
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A New Service to Aid the Radio Public 
In Buying Efficient Sets and Parts 

SERVICE ? What is it? Perhaps we 
had beller ask, " Wh3t iSll', it?" If 
the vacuum ' lube is the "heart of the 

receiv ing sel ," service is the heart of the 
n:dio industry. A receiver is not a few 
pounds of wood, metal, and rubber. which 
are worth intrinsically very little, but it 
i~ the most marvelous service that science 
has yet contribut ed to civilization. a serv
ice which annihilates sp:lce and time and 
the ordinary considerations of economics. 

And so, from the manufacturer to the 
public, we dea l not so much in radio mate
rials as in radio service. I t is just as 
important for the public to recognize this, 
as for the man who wholesales or retails 
radio, in order that the merchandising of 
radio may be placed on a more depend
able basis and those merchants etiminated 
who sell apparatus which will not work 
properly. 

Let us illust rate with what service is 
1101. A certain manufacturer, who is noted 
for doing his utmost to make products 
of the best design and workmanship, reo 
cently discussed his line with a small New 
York dealer who said, " I bel ieve your 
goods are the best and I know how well 
they are made. That 's just why I don't 
carry them. You see, when I sell the 
junk I now carry, the customer usually 
brin~s his set in and gives me a chance to 
make a profit repair ing it." 

That dealer will not be permanently in 
the radio indust ry. Fortunately, there are 
few merchants who talk in this way. and 
who know and care so li ttle about service. 
To eliminate such menaces to the health 
of radio, we need more intelligent buyin.'!" 
on the. part of the' public, and this leads 
us to the quest ion of where service begins. 

There is apt to be a vicious circle 
started when dealers sell without con 
science, and the public will buy anything 
Weak manufacturers will be tempted to 
fu rnish junk and the newspapers to print 
hookups to serve. The public, while 
uneducated, is duped. 

We have hod some e:'Cperienc'es of this 
kind ill the fnsl few yea rs of radio and 
we see now that to hegin with the puhlic 
must be well trained in the fundam ental 
principles of radio by the radio journals. 
The manu facturer must bui!d with fore
sight.for the future; must not " fall" for 
the temptation to sell even fads. The 
wholesalers must think first of all not 
whflt will sell today, hut what reputation 
iJ he building? And the dealer the same. 
The dealer, like the journal. can render an 
invaluable service by helping educate the 
public in the fundamental principles of 
good buying ; and grateful customers will 
pay him in the long run. 

No other indust ry has ever hefore 
placed S1lch a dimcult technicnl problem 
in the hands of the public. RADIO AGE 
offers a solution of th is problem in a 
series of Service articles on huying and 

By EDMUND H. EITEL 
Vtce.P,colden" Pfan .. ieht R.dlo Co. 

Too Many Radio Fans 
Are Duped By Failing 
to Do Buying Wisely; 
Radio Age to Tell How 

sell ing radio. These discussions will nOL 
deal with the theoretical requirements of 
voltage, cap.1city, etc.. which art' covered 
in the usual diagrams and articles. but 
with a side of the subject which has been 
neglected; namely, the practital points 
one needs in selecting apparatus. What 
you want to know chiefly is ho\\ to buy 
apparatus which will work :lnd work most 
efficient ly. 

The group with whom 1 am identified 
received some curious advice when il 
proposed to makr sets. We were w.'uned 
by a manufacturer of parts to leave sets 
alone. The trouble with making sets. he 
~a id. lay in there being so much junk in 
radio a pparatu~ that you had the greatest 
difficu lt)' in building a set which would 
work. If you sold parts, hI' said, you 
were relieved of the responsibility of 
making the set perform. 

In the course of m~n}' exper ience~ we 
have often laughed over this advice. After 
the manufacturer designs his apparatus. 
he reviews the materials and p:lTts avail
able, tests them. and makes his selections. 
l\'ext he buys a very great number of the 
uni t.s selected and learns how many hun
dred different ways tht:.y can fail 10 1I'0rk. 
Occasionally, despite all the manu factur
ers' foresight and final testing. the cus-

HOW DID THEY GET 
THAT WAY? 

What did the radio announcers 
and enter tainers do before they 
were brought into the limelight by 
the sudden advent of radio popu
tari ty? 

Some were unknown completely. 
Others were struggling along at 
some kindred occupation. such as 
theatricals or public speak ing. 
O vernight they became famitiar
by voice and name, though not by 
sight-to millions of radio listeners. 

The story of how many studio 
favorit es rose to fame and how they 
did it ought to prove of interest to 
every RAD IO AGE reader. The 
first of an interesting series on this 
subject begins in this issue and 
will be continued in the September 
RADIO AGE. Order your copy 
fr om your neWS-dealer in ad vance 
to insure gett ing this An-Star 
number. 

tomer gets into difficulties. And so. the 
manufacturers' knowledge is widened into 
a new field of troubles. due for the mosl 
part to the customer 's unfamiliarity with 
the technical side of the appa ra tus. This 
results ult imately in simplification of 
design. 

RADIO ACE has :lsked me to set down 
points of practica l, as contrasted wilh 
theoret ical. experience on data sheets in 
the form of buyer 's guide or service. 
During the coming radio season. we shall 
hear less of so-cnlled " new" hookups :lI1d 
more about imprO\' ing the efficiency of 
those circui ts which h:lve demonstrated 
their superiority. For this dc\'eiopment 
of interest such data will be timely. 

Since the data Oil these sheets will aid 
those who huy as well as to those readers 
who sell radio, they will be called a 
" Buyers ' and Sellers' Service." They will 
supplement and be cOlwenient 10 bind 
with i:I'.1r. Rathbun's techni cal datn sheets. 

11.1' Fi rst of lhe Buyers' .md Sellers' 
Service Sheets \ViJI Be Found 

O n Page SO. 

Sonora Phonograph Co. Produces 
Radio Speaker 

'n\e Sonora Phonograph Company has 
recent ly produced a Radio Spel ker which 
is a radical del>arture from the established 
type of upright horn loud speaker. and 
which beaTS evidence of becoming exceed
ingly popular with radio enthusiasts. 

Th{' Sonora Radio Speaker differs from 
those nOW on the market in two major 
characterist ics; its horn is concealed in :I 

mahogany cabinet, following present d:ly 
practice, and it emhodies the most 3d
vanced theories of lone production a.<; 

developed by this successful phonograph 
company's engineers. 

Incorporated in this Radio Speaker is 
the famous Sonom tone pas~age, cons i~ l
ing of a hi~hly developed. correct ly pro
portioned all-hrass tone arm and the 
Sonora all-wood. laminated horn. It is 
the product of years of thought and ex
periment pursued in the int erest of hi~h 
quality ~ound reproduction. · When it is 
real ized that the principle of sound reo 
producliOJl applied to the phonogroph 
holds t rue in r~dio, then the s ignificance 
of this latest addit ion to radio rrprnduc
tion will be appreciated. 

One of it s chief hids fo r popularity is 
its small size. It measures only 16 0 
inches long. (),!4 inches high allll Q',1 
inches deep. Combined in this ~mall sl).1ce 
is the lorge. full tone p~s~agc. represent
ing skillful engineering design. It i ~ 
equipped with a generous length of cord 
:lnd connections for USf' with !Iny goOf! 
receiving se\. 
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o BUYERS' AND SELLERS' 
SERVICE SI1EETS o 

ON BUYING IN GENERAL (No.I·A·2") 

The fi", prjndrj~ of 800d huyin~. "f e,," r ... IS '0 kl>Ow ~~;,c, ly " h"" yon "" n, "",I ",h\' )"'U w;on, i, . 
Th,'" in lookln\! oyer llie "",,,oe. of supp!)' \'on e~n ~I."CI mO .... s"rely h om ' he ma$~ nf Slnff off~~1 ro" 
u ... Ibl"~ In Ih~ ma t l«:1 whid, " 'os< n,-nrh' 0' ..... '. ,'0 (1 ' <J.m~nd.. You .hould know mOn' a l ~,m .I,e ""b,...., 
If pouibl~ tI~L1\ 'h~ .~l~.m"n who w~ilS 0" }'ou. for h~ I~ • ..,ry "fl' 10 know on ly o,,~ lin.· w~n o r he $limn. 
Im~d by hi. " n,ploY'" .0 ... U a ~Jlo'Ci~llh,~. 

A .. umi~ .h~1 you eo"~lI y know whal I'OU nl'<'<! f rom . he 'h""relic~ 1 Win' of .'i.w- ."y " .,u.ohn, 
rhMo$ I~1 or a ,00025 mfd. roml"nln~firsl of all. how are )·ou Soing 10 got ~.u<:II)' wh.a. )'00 u.k jo r ? 

Unlest you h.a, ... e"pensh'e lestlul( Inum,ne", •. yo" are goinll 10 "''' ... ,0 depend 0" ""mebody· . .... o. d . 
Whose word shall i. bo-? 

SOll1<'body. of COU ' S<.'. who ... word is ~"""'. Tha, Is. 80""""'" who i. hont., and "I ... , knowt \\'h", ,'" 
Is lal k i n~ aboul. hn 'l Ihi' $O,neonc wllo <teo,n i .... II"" II .. i. 8I'llilll: ",·,,·i.,..' Such" rna". if Ioo- I"il,~I!I. 
del "'~r yOU an urtlde wbich ... o _k cd "'OIINly. would roplu~ it. 

1. Buy. th. _e fo.e. of a . el i ~ bl. ",e r c h ~ nt . 

"'- ad io is 10 n~W an ind ustry Ih~,'I"'n: .I'" manl' eo'K:e .. ,. whkh \,,"'e ~,ade" fi.,,· ",,,"13lio,, In I ..... 
m<-eioarlical (,okl . ~"d )'" tlO\'" not madt goo<J in radio. \'ou can"O! Jud~ III<' ..... rd'am hy .i.~ alOlw. I"r 
very often Ih .. n"'Y a"d "n~lIe, firm~ ",,, III .. ~st and know moSt alxlul r:ullo, 'flo.' I~. r 10 mal«> I •. will 
the col1(;e'" rt'flIa"" Ih .. "rticl" if it pro" ... 1"le . io.~ 

The "e_" r<>;n' is. btly Jl:oods with a rc-puUllion. If [ 'ay. ""il" Jr.'.ood "'iIl, " )'0" "m ,,~,...e at 0,1tt. buI 
If I :;.,~y "w .. n ~dwrli.t'<l" I-OU n"'I' nul, Son,. peopl .. IIi.,,,,., ,,,h'e'li,ln~ I>I'c;<" " they do not ",><IN, 
"and ~x"cI I) wl"" consldc .... tioM n,ake u ~'m "d, ... "I,.,. 

If it we,~ ,,,,I 10. ""II"Ii!\," IIOOds. a. contr;" •• d ",W, "~Q(l;.h;il a p.iC<'." Ihe, .. wo"hI b~ lillie ",h'er· 
' I 'in~. Thor. would bf' liltlp "". 1.-, nth·erli ..... If a h ... td· ... 1 ",up onl)'" "h .. "d •• N." for .x~'npl~ •. ",d .,11 
head·""I. 'w'e "",,,Idere<l of "'!u .. 1 ,·"Iur. j,,", a. "" m~ny .<:r~in$ 01 wit,;nl. nric~ would <J.",rmin~ $.des. 
\I :"'uf"cl u'~'" ,,,,,uld .~II to l b~ Imlle on" ]>';« !)",i¥""d yon would buy Ih~ c h . a pc .. h(';ld · oel. and Ih", 
" alilherc would bo;o 10 11. 

The mom~'" lho. ,a,lio man"l"clurer Introou«s &,nne '",proven,en' in an arlicl~. h. "'liS' r",d a ,v~" 
to} 1"( 1'01' know Ihal )"tLU C"dn ~CI .UnN[O. "''''i« ,,'111, Ihal art icle. o.'si~n and cxoelltnce """"50;1:";' 
hi_ "d,""i.in~. Thi, i. !>o:<:.,u5e " ... lI~~.i~ned ... ·.II·mad~ ll00<is co., ,noTl' '0 mak~ 'han pOo ' I:00<I3. 
TIl<' bU~'e' m".' be ,'<luC"dl.d by "d,·~rti.~n"'"s to ,ha ' h~ wil l know how ,nu.h ""'lte, .., , \'I,,~ he c~ ,. ~e' 
from 'IUalilr wo<t5: in othe r words Iha. th~y :lr" worth Ih. ~x , ra ",,,,,p~' h. "'u"' p;J)'. ;\"d Ihe I"w of 
""",let' i" ba,;' ... ,. 1$ in."" ... ble. ,>.. Lincol" ""id. "You "an fool ""me of (ht """pie all of Ih~ .ime and 
all 01 Ihe l\('Opl~ ""'nP of tI'e Ii" ... buI )·ou Cln'l fool a ll of (he people ull of the Ih~." T he m"nufac.u",r 
wbo"" lIood. lail 10 Ii .... up to hii ad.·trlliltmenu i. OOOn found oUI and deoert,.,j. And Ih. soon .. Ihe 
public k"",,·t Ihe funda"",nl~l principle. well. Ih. Ilukker wll! such m"nulneturer5 iJ;1 found ou l. 

i'ur<l ... rmo«". "d~~rt!8in~ to " wrlal" .~Ien' Rh"'~ the buy", , III. l"OI~l io,,: T o mi""P"'~"1 IlL " 
p"bl;c;tl;"'n which \:0''', 'hrou~h ,!t~ m~lI. i. 10 "o,nmit 'h~ "cry ' el lou. olI,·n ... of "u.i,,~ Ih~ m~iI. 10 
dd .aud." I!:,'~ ' y 3d,·~rtl.,,, hao '" m~k~ ~oo<i ad""ni$e<l clalmt. You can hold him to it, 

Z. Th~ r . fo.e, buy , oo d . .... i t h a .e pu' ~ lj o n . 

WI",,, you fi "d w'·I!·lri~ •• ,,<1 e""blisl,r<l r~putation roo n,a\' bank on il. 

l . Do,,'1 U y 10 !l'e • • omuhin, for " othi " ,. \'ou won' •. 1)0,,'1 iJ;1 pe"ny.wlse. pound fooh.1I. 
1' .... SUpt",,,,, YOU ... "..,.' <l01lM on 3 co"d~".er and 1:<'1 '''' inferior l"~trumem which de.uoy~ Ihe ''illu~ of ~ 
s.,1 on wh!eh }'ou h.,,-p sl>!'n' 1,,-."1\' dollars I The d, .. in i$ "0 .~rotlll"r .han i" wea~c., link. 

"'~"I. au"mh'~ }"O" know ,be Iec:hnical requ,r" menls of .he al'I>:"a.u. you .. re I>u)'in~. you should kno" 
.h,· praclic,,1 POinli, ·n ,. m,,,,uf~c"'rc-. soon !~am •• hal Iheb('. ~ft~r all. con5lilu.e Ihe mo&l ,·i.al ",. 
q<l;re",e,,~ •. 

For u."nplc. " c~ . ,ai" fac.ory laid down" .plendid ..,1 of I~hnlcal .p«i~catlon. 10 ' jnCkt ~"d In· 
Sl il" ,...t" c:,,~ful ins,""'Ilo" "f ~ood. fOC<';.·...t. o.,.plte aU Ihls. one Draeliell consid.ralion "'iI' n~¥I.ct...t 
which ", i,ln h~.~ b,ou~1Lt "Iraj:k" con",-,,\uen"" •• 0 '0''''' you,,~ radio fan had he bt.¥n 'he victim. A SC. 
p,used 'h~ faclory IUler, who "plu~j!.ed in" ."tteuf"lIy. BUI ,,-1,1''' Ihe cuSlo",er "pluG~«Iln" he burned 
(>UI all hil lubUI 

Th~ jack ar", was ¥~Khtly ",i"haPl'd, The faclo,y plu~ wa~ "anda«!. bul 'be CUSlOme,·. pl"~ "'II. 
u ~<J~ .. iztd. T I", lall~r. iJ;11nc I"" ..... cam~ In,o conlaCI wilh the Ilrm. send i n~ .h~ B·b;,ll"ry curn-nl ;nlO 
(he Ji lamenlt. 

Thai II an example 01 how ImPOrtan' Ib~ praetlcnl ""n.idHat!o". of buylnll may ~. 
Tht nell, four .ervk" thtett will ha .. ~ to do wl.h ,'/iCuum .ube •• ..,.,kNI. jack. o"d plu~s. 

CO P \, RI G IiT IIIH 
RAD LO ACE 

CO~I P Jl. Il:O (1\' 
£D.\IU~O Ii. L:JTr,L Xo. l -A-2 .J. 

• , 
• , , , , , , , 

• , 
• , , , , 
• • , 
• • , , , , , , 

o BUYERS' AND SELLERS' 
SC-RVICE SI1EETS 

TUBES ( No. 2·A·2") 

o 

~ I O '" ' han nf ",ny f)lh~, radln itt"'. fron' a con'mtrdallooln, of ,·lew. Iht mo~1 inrpn'$li n~ IIIiM3 mLihl 
1><- «aid abo,,' tu!>e,. '\n" 1"" f,· ... rr pr~c . ica l po;n.so( ad"k~ ... ", be ~I,'~" I",re II~~" ""y"'I"' re cJ~. T ubes 
"re Ih~ 1"'.1 u""'nle of t l~ .llxl, ... ~t"r ."! p ri nciplu oJ mdio bU)';"lf onlli"e<I in tI,e Ii «I BUI'U~' a nd 
Seu~ .. · Se,,·kt ~h01('," 

If j-OU "n'" fa". )''''' ca". "I C"'''''''. insist "" on~ 'hi,,~ wll"n makin~" "ard"'Ik'_ \'ou can ..... Ih" 
tilan"'''1 ,,·s t.d; or If bu~'i,,~ by "'.Ii). Ion,.., a ""rlified r~po" UflOl' Ihls I~.l. And you should Immr<J ln .~I)· 
"ht"Ck i •. 

If the IUbo! ;. tran,pM~lII. )'OU also can ob"..,,·,· ",h .. lhr ' .h,· I'lrill. plnlC. and fila",,'''' are "'""raL,'<l 
""d are In "li~nm~nt. If Il ... dio "'" h""pe,"'<I lo bI' 1" opentUon In tlte ito.e and 1'0" "a,'t ~ 101 of ,,., .. .., 
,., kn(>w Ihe dralr r ,,"pl!. YOU '""I' I, . ,-r tI'" tubl' Icstrd under r('Cdvln~ comlltio,u. 0 . if I'OU are a mn",,· 
f"clutt:r 0. ~n~i"'''·f. you " .. ~y 1~5t l'OUf lUbe" wilh prol",r in"",menlw /0' iii",,,,·,,, emi .. iL", . .-Ie. II", 
whal Is Ihel"" 10 do under .he ,,",,~ I condhio'" of PUtch:!.~ 10 mak~ """ "'" Iha. he 10 "'cutl n~ a ~ood In ]),'? 

ki~h. l\I'r~ il where dlAic"lti" .'rl~in~ "0" IxIth .id~' Of Ii ... ",,"'!\l·r." ~, 10 ,,,,>~k. ma k,' it ,,-dl I" 
~""",I"e r",II'" of "iew of lube ,uannfacIHrer. jo!;"'- •. d . akr "n<l I",blic. The ("~IS "", Iltt'}· ... ~~h \\'~'" 
to iJ;1 prot""''''' (rom Iht OlhH, 

If a tuw ,e", h'~' a" 0,·~" .. )1t,,1t~. i. will ha,',· Ih" rir<:I",,,. boil...! "ff Ih. filam"'" .,,,,1 I"..,.,,,,,, I"" I" 
dfCIronie ~,"is.io", ShlCl' Ihe " hlm"l~ "u rel"",,,.. 0' ,,",·r. "'"I' mu"" Ih i. d~",~~~, ,hp "'''''nfat''''''r will 
,,,,I ome/uill' "mnke LWOd" .ach IUl>< ~. a lt h"u~" occa .. i"n"l1r I", mi>}' bo." l"<·u,,~dr<J 10 ... platt Ilk·b,. If" 
f,,,, da'''''R" a .u~ I" 11oi. man" .... I", should li~ht .In· fi l~m~'" :\1 ral,'<I ,'olt.,~ .. for .~" to I""nt)- ",i",",'~ 
("""wI,m," lon~H) wllh I,)alr ,·oh .. ,,~ oft' a"d 1I,u< d,i, ... Ih~ II,n,;,,,,, f",,,, ,h~ ;,,~id~ "i Ihe filnm""1 ." 
,he .urfact'. ,h". re"lorl"", ,10" hi~h rM~ of el""trQnk ~m i s$ion. T h;$ aupll.'. u, th,- t "llI:. , .. I"~ Ihori""',1 
fi la ,,"'n t~.,. ' " mo'" of I\'~ n~w ~"d ~tler lubt.; and Ih~ b"I"'" ca" ullpa~. a ... ~·rta;" ,,1"'l lIt r Ih,· lui ... h~ 
I. p"rchaoi ,,~ C.nt "" "'''o,od in ouch ~ ",,,,,,,", if aC('idc",~ lIy ~i , ... n an 0,"',,·011.<~~ 

The fau has ,,,,Iy o,,~ Wllr"" ot "",tee' ;OLL. bowrv,·r. " ... i".( ''''''nd i n~ hi. "10"<"1' fo r " I'<I'It Inbe, II<' '"n_1 
t.UY" lube " .. ,dt !.I}' ont 01 Ihe ... ",n~blc lubt mn"ufacI(jr~f". ,,"d b,l)' i. tI"''''~I' rdi:tbl~ ""'reh~"'" "'ho~ 
eo'" .. c~ ion. ",i,h III!' (ub< "'a>,ufa~lurrr a,~ IhrouGh " rdi.\ble wloolc'dwr. lJ,ld~r Ih~k "",1<I'tio"'. ", .. I 
:llso p rO"hleti I,,, win (.,,1 hi. " ' '''' a. "".,.. ""d rep"" if il "r"w" inf~rior. I ... h". an .·"",·Ilcm ch;"IC<' of 
«'Cur ln,,, 'enL~cem~"I , Tlo~ ... rut.:tblo lube m"n~faclu,;·tA J".,mll'ff tlw-i, ,ulws .'~"l"" (auhl' mah,,· 
faclur • . alt "ou~h nOI !l"Id ~,;-~lty ,,~~in51 101\' el..,\ron "m;&.<io". 

Va ria,," .ubt "",0"" a'" now ~~r>irin~ and ""',·",1 olh<"r lar~e and rdlabl p mdio nIH""raelure .. "ill 
be~l~ I h~ ,,,aki"~ of 'obu. I. would .... no Ihr pMI o("is<iom fM Ih~ pre""", lub(- ma,,,,f."-'nf~" Ic. """I). 
lIoh " repu"lio" for li1>l' ... 1 upla"""'t'n\. TI,~'" I. ""P~ i"dim'"," of a I"h~ """rID~e i", llot CO",ln~ 
... "' ... ,,_ Tho"" who CIIn "lIord 10 <10 so ... 111 do ' .... 11 U, bnl' Illt-if ,ube. rarlY. 

VA CUUM TUBES 
I. Buy only .... Ii.,ble ,,"d reputable b .. ",d •. 
1. Buy onl)' .hrou~h fOlIabl~ dealer who ... con"eclio'" "fL' Ihrou~h reliabl~ whoktaler. 
J. ~ 110,,1 lUbe fib""""1 is ~""ed ,,, }·ou. p", ... nc~. 

or certified . il ) 'OU !.lUI' b\' n~,l1. 
~ . Examine .Itm~"u. if tu~ it l"'n'o;Ir~ "' . 10 rn:tkt 

SU 'e UI!'Y a .~ nol lou"hin~. 100 .. ·. 0' OUI of lint. 
S. See .I~" \II~ t.aoe- or In.ula'in~ pla.e i. d~nn and 

free f'om dealer ', ptndl marh: also -*"' Ihor ])."nll ' ar~ 
dUll , 

6. E.~amine .he lip" here I"~ ;8 sealed 011. If Ihi. 
it bro~e", air mal' enter Ihe tnl>< .,nd Ih. "aCuum t>. loot 
or hnpai re<l .• _en Ihough the fj!ament ma~ bll,n. 

1. M icrophonlc ,ul>l'o: .>'bom l I",r «n, of moll .111>1'. 
alld all U. V. 1'.19 or C. 109 lub.¥ anti W. D., or C, II and 
12 .... iII .inK if Ih~ sO! il jar .. <J. Thll mnnot iJ;1 hel]>O'<lln 
th~ ""'e of ,h~ ,ubtl "arnrd abo'·e. buI ia II,~ laf~e .iz~1 of 
lubeS II I ... d~ftct due to poo rl)' ;!.tl"d'ed """n<:-(;I io,,~. 
The IM~e manuf~clur .. ~ ",ill nol ofticlalir "'plac<' s~cJ, 
IU~S. bu, II,. bt-il d~alerl and ",lIolu~lnl "' ''ally t~" 
",""ufO a teplaC<'tIlen'. 

.~ _ n, 

\ I _ c.",",,, 

I 

o _Gul'I.!" ~ 

_ lIa'~ 

+--- I "on~' 

II. T ,,"" "oj .... ", DrINmlne il your .ul>< i. ,,,,i.y by ~rnPilra.I, .... ,~S\" 
"harac:r.e,blicl and '1u,.t ol>""'tio'" 

lUglo ";\Cou", ""'~ni uniform 

II. Romade "'~1: T h .. end of .he uaclul Iii. oi a mCu'"" lube it indicJ,~d b) a d.."e" .. hI el~lr(><1 
~mi .. i"" and increa .. I" filamenl "olt~~~ ,~uired lor .ahalactoT\· "pera'lon. R'",,!r<,<1 'Ut...8. It tl~ 
fi1am~'" i. old. art likely 10 b> ahort·li,·ed. 
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American Boy Important Factor 
in Summert ime R adio 

The f\merican boy. with his wondcrfu l 
adal)tal ion 10 e1cctrical and mechanical 
dcvelopment. continues to be a b ctor both 
in the progress of the radio :nt and in the 
Summertime demand for radio apparatus. 
according to report s received by the Radio 
Section of the Associatcd :\1anu1acturc r~ 
of Elect rical Supplies. 

He is supplementing his Winter book 
studies wit h practical work al home. in 
camp or at the seashore. Pierre Bouche
ron. chairman of a committee now com
piling stat ist ics on the subject. declare~ 
the outstanding fact already de"e1oped i~ 
tha t no other serenli lic achievcment in 
re.;:ent history has so captured the imagi
nat ion of millions of American hoys a~ 
radio has done. 

"In this case, at least ," 1\ 1r. 110ucheron 
adds. "it stands thoroughly proved that 
the American boy is father to the radio 
man." 

Radio has created a new type of elec
trical experimenter wit h the result. a~ 
Mr. BOllcheron points out. that many of 
the not eworthy developments in the art 
have heen brought about by comparatively 
young men. 

"Boys of today a re a "tonj~hing their 
elders wit h gl ib references to such rl'COI! 
dite subjects as electrons. t-ther wans 
and radio frequency amplirlcation." Mr 
Boucheron cont inues. "The~e bors under· 
stand the fundamentah of electrical 
theory and pract ice and the complex 
changes undergone by electrical impul~es 
in a radio circuit. 

" Radio this Summer h~ s taken the 
American boy off the st reet corner and 
placed him in his horne-made laboratory. 
Instead of lurid !lovels. he now read.- the 
authori tat i" e radio magazines. 

"Radio is teaching the boy a great e r 
appreciation of music t h~11 he could po~
sibly have allainl!d from painful 'mmir 
lessons' or lecture" on the slIbject. It ha~ 
given him a more gra phic knowledge of 
current events. Radio Sunday sermOM 
bring the teachings of religion home 10 
him. 

" But the ga in is not all one-sided. The 
>'outh of rhe nation perhap~ hal·e done af; 
much for radio as the a rt has donI." for 
them. For the fa ct remain~ that it wa~ 
the boy who fir.<1 'sold ' rhe idta of radio 
to the entire family. It i~ the boy who 
keeps thl." older folk s inform(.'d of devel· 
opment s in the radio art : it is thc boy 
who determi ne~ very la rgely thr type and 
character of radio equipment which the 
fam ily shall buy: and it i ~ the boy who 
this Summer is making r:adio:a ye:ar-rouml 
nece~~ity rat her than a sca,ona l lu~ury." 

"THE TROUBLESHOOTER" 
Due to unexpected ch a n ges in 

makeup o f this issue of RADI O 
AGE, the "Troubleshooter Sec. 
tio n" for fans is omitted. Watch 
September RADIO AGE for an 
extraordinarily big sectio n an· 
swering all the latest technical 
queries. 

Th e Afu!1,u;; ille of Ihe llour 

T 
~ 

Baldwin and Bakelite 
The cl ear tone of t his popula r 
headset, m a d e by Nathaniel 
Baldwin. I nc., of Sa l t L ake City, 
has b een developed by careful 
experimentation in every p hase 
o f its manufacture, from t h e 
select ion o f raw materials to the 
final testing of t h e completed in 
strllment. 

Bakelite is used for the r eceivers 
because it is strong, and light 
in weigh t. After years o f service 

under varying atmospheric con· 
dit ions, Bakel ite shows no signs 
of deterioration . Its color does 
not fade and its fi ne finish is 
im pervious to oils, a cids and 
moisture. 

" The Material of a Thollsand 
Uses " possesses many valuable 
properties which m ake it pecu
liarly suitable for usc in radio 
equipment. 

Send for a copy of Booklet H. 

Sene! for our Radio Map 

BAKELITE 
Condensite 
RgpJ-fANOL 

T he Bakelite Radio M ap lists t he call 
tetters, wave length and location of every 
broadcasting s t a tion in th e- world. E nclose-
10 cents to cover the cost and we- will send 
you this map. Address Map D epar tment. 

or. ,b. " ' ''''.<4 
T,od<M_ ... "" --.. ,"oh"."d .""", BAKELITE CORPORA1'ION 
~".~" ..... d ., 

BAKELITE 
CO II'P' ORATtON 

247 P a rk Avenue-, Ne-w York, N. Y . 
ChicsiO Offic.: 616 w." 22d S,,~et 

THE MATERI AL OF A THOUSAND USES 

You Can Also 
Charge 

"8" Batteries 
at Home! 

Th. AI'CO "]I' r ~all"! C'b~t"" 
'" a ~ 0"1,,· .• 1Iy '" ,~~ ",,,,,·,,1.( 
AJ ,('O C'b •• u,· r ... , ",," 10."01' "<. 11 "".",< on)' J.> Qr 4R voll 
~." "W' "-",,..,. '" 't" hou .. _ .·,,100'"' ,r"«;",, •• ,,"C '" '. "', 
no".I«,. dun .""J , • • · •• r t~ 
h""k u" .' ~" .~.""e 'ron. 
r.:on'I'I~'. ~ "h "".. ,o.;o~y In 
" ... , JI(I \" 'H~ ro, ''''''~'''n~ 
d""r,. ".r "~'R'" 010'1 .... . n .• ,,,. 

"'CO MrC. CO .• Fhk 5" 
I' ....... .. c. R. I. 

,I 

HOWARD PARTS 
No. 1001 nh~O$I. I . $ 1.10 

No. 1003 P o ' c nlio ..... cl ... 51.50 
No. I( .... ~ M'~rom~.H. 51,50 

At A/I D~" le,. 

The Second of RADIO AGE'S Articles 
on Tube Efficiency Will 

Appear N ext Month 
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·-f'f "'~BBONY 
'ANTENNA 

Low Resistance-
Big Reception! 

Strengthen (he incoming $ i ~. 
nals- ilel the wl.'ak on es - "Jiffy" 
does tha t. Easy to install - set 
it in a few minutes. It is 

0' 

with two 

Apex Stampint! Company 
l)~p"X. River ddlfJ . llI. 

Em~r fast growiOj{ radio fie ld. thousands of bilt" pay 
iob. wailing for you. U. S. Go ... ·I ., Steatnshit)S. R. 
R '~ .• Conwrations e agerly seek Radio Irain .. d m e n. 
Adv2ncemeo l rapid, carn from S3000 IO~ yearly. 

Prepare for Big 
Pay in Spare Time 
My reputation as Radio Engin .... r 
and ;n5lruClor insure3 you co m
plete, $~dy 'U<XCS$. at h ome in 
spau'lime;earn while you learn. 
I make you e~pert in .adin design. 
ii'll(. bu ildinl'l.r<!pai ring a nd operat· 
ing and le~ch YOU on ly practkal 

". G. "O"~U"" " ;osid O''' d o pe. You QUickly com
"Jell.' my cou r~e and step out intO Big Pay. No u
.,.menCf: reQU Ired. 

FREE RADIO 
OUTFIT 

1000 MILE TUBE SET 
F .... A ...... , Ii ..... I .... itt ,;.~ tub • • -.lto 
••• ,n band""""a • .obin.' to mon "bo 
~r.:r<>ll 11<> ••• _01<1. "RitE , Send 
_, On'" ro< m . .... U: .... nder.boo. of 
in>;,,,, ROd .. "dop" ."' ...................... ,. ...... .... ":,,,,;;; 

A. G. MO .... U..,.. R . ... o .n"n.... " 
.. . DID ""55' ,. 0 .. AMEI"C:A 

.. S . ) •••• n . w""d .... "" .. ... 0'.... CH lc AC O 

~~' :::~;:,n~.,!":;'.,'iI~~~¥~.RAdlo BooI< And ,o". limlted 

KEEP OFF THE ROOF 
Aragon 's 

Si 1 ver-I ndoo r-Aerial 
M .. <i ... f PJ, u>plo ." B.on •• ond S lt,lin t S1I&< •. 

("~n b< ",.<1 in ~",. I,,' ro'm. lb. <:;11>"0' 
")' or 1~-f""l oUI,;'I,· Mri,,!. ("Ut i <I",," 
',,,lie-C.;'..,- .h~ 'I'<"-l luni"lI- I'''''Clk:,1 
. ~n~ ,,,n"m~ntal-h>r ~ny ho ..... , Shif,pod 
~II ~ ..... dYh'","in;lllJl~l. $250 
. \.",,,1 c;om[>l~t~_ • 

\llIil ~"'" ... ,<Ie. Iodo.\'. 

ARAGON RAD iOeD., 't.k::. ..... "t;;· 

Pickups 
By Our Readers 

(Collli>lludjro m paf.~ 42 ) 

Instead of the honeycomb set 
used by hi m. I am using the old
fashioned. much-abused sin:::-Ie c ircuit, 
and alt hou~h I must havc caused in
terference at first. now I can con
s i~ten t ly tunc in stat ions by setting 
the dials. The t ickler coil is set at 
zcro fi rst . then the condenser is set 
for the proper \\':1.\'(' lenf!th. then I 
reset the tickler dial. and no squeals 
are heard eit her in my phones or in 
the neighbor·s. It is just as easy to 
do it right as wrong if one keeps a 
101;: . 

Below are Ihe station~ I hal'e (on
sistent ly heard UI) umil the end of 
ApriL when I cea5cd listening in. 
All these on two small peanut tubes: 

weAR (~"cc "" ~"I;,e II'''F'~ml. "FI\X, 
WRAN'. Wf".,\L. \\'5n. \\ 0 _\1' , WLII", 
\\':,\ ,\1', \\'\\'1. I\·CAD. \\"J(C". \\'SAX. 
".0"'\'. "'Gil, W~I ,~ ". I\"(".~ I" ~Vll.A~t. 
\1 F l. II II'. 1100. \\ OAR, \I O.IX, \I OR. 
I\·CY. WDZ, \\"I'; ,\F. \\· tt:"O. "'JZ. 
II M,\ F . WI I ,\Z, \\· JAIt . I\. ;-I.\C". WG I. 
(" IICX, (" IIYe. C IIXC. 

I want 10 thank both yourself and 
) Ir. Kcnnedy for the suggc5tion of 
j:( rid lea ks ac ross the seconda ry of the 
transformers. as 1 am 50melimes 
bothered wit h shrillness of lOne. 

Thanki ng you again for many va l
uable hint s 1 have rcccived in your 
wondcrful magazine. 1 am. 

Yours ,·ery t ruly. 
J, T. CREEL:\lA:\ . 

log Windmill Road. 
Dartmouth, X S .. Canada, 

RADIO ACE. 
Gent lemen: 

1 am fl f tl'en years old and I beliel'e 
that I oUj!ht to be admitted to your 
Loyal Order of Dial Twisters. 1 am 
a reJ;:ular reader of your magazine 
and I likc your technica! articles. As 
to my opinion of your lillie ma!!a
zinc 1 think it lhe best of its kind. 
I am encl o~in!! my list of ~ t at ions 
heard since abolll j:lnuary. 

",,\~,[: K~II:~: ,,"f.:.9F. ~~~i\."~Jp, ~i:~~; 
"!If). " I'I X. "n.x. "(Oil" . "Fr. i.. KDK,I, 
" 0 1'. KT'FZ "FOP. "FIZ. ('YII. "-L . 
("IIYII. ("K("lJ. ' - 1'("'1, 'F("X. , ",K, 
CK,IC. \I ~I .. I\'. \\"5'·. II"EII'. 11''''')<;, 
11·,l lll':. \\("AP. W~:.IS. \\"~IU. IOle 
II"s n. 1\'1'1111. \\"r,x. W.\,\f·. \1'0.\1'. 
I\'~IAO, IIrAl). \l'T,IS, \I·T\;\(. \\"R .I1. 
\I.m,. \\·I.S. WIL\E. WOIG. II"R!' 
\I 1.11":. I\·S.\I., \1'01. \l'1.\S. 11"1),\ ••• 
\\"bC 11'11" ..... I\·II .\C, WIIO. II"OH;:, 
\\"1 1.IS. \\'.\ .ID. W"C. II'S.IR. WIIZ. 
IIG/, \\"O.\S. WCX, \I·\\' J . II·O.\P. 
\\'\\'.10, \IT II.. \\·F ,\:\", WR.\II. \\" !..\G, 
\1· Il Al/, 11".\_111, \I·O S. \l'll.IF. \\' \111 . 
\I'CK, Wl\1.\/. WEn . \\'00. WO.I\\' . 
WI III', 11" _\, IV, \\'OR. \\'!lAR. \\'G ll , 
\1"(",\1). \1 ~I.IK. \\" '-11'. \\,.\X, WJ~, 
\\"11.. \\·tlK II'S.\I'. Wr,Y. \\"II ,\Z. 
\\"11 ,\\1. 11'.\110, W I.\\'. II S Al , II"P.II .. 
1\"1.1.1\'. 11"0.\(", 1I'.IFlT. Wr, ,\F. WI..IL, 
II X Ill. \\'0.\1 ', W C.ll". 1I"0.\1l. 11' 1'1. 
'I' l l ', \100. 11'/'\5. II"}.\I. \\-P .. III, 
\\TA'\I. 11'\,\1). \I'I.I R. \I·!'-IO. \\. ~t(". 
\\'x,\'" 11'1'"'\'\. II"D.\I'. 11'\.\(". WEA", 
\\' 1''\11. \\·('.\R. "'(M I. 1\".11). )<;,\,1, 
\\' I 'AII, \IT II·. 1\"1.\0. W ,IAK \\,ll.-\I) • 
\\·O.H· , \\·I I A , \\·RAI.. II" I .. \Y , II"K.IO. 
"\\"X, 6KW • 

The~e ~tations were all heard more 
1 han once and can all be ,·crified. 

The J1!agazill e of the /Jour 

S60Q2 
5-rUBE TUNED 

RADIO fREQUENCY 
F~ESHt¥t4N 
MA§lERlPRfc~ 
A, your d.-Io. , : 0111'l"1li11. n nd "or· 
~h •• ,.Iee 'nd yell .. ill 110 .upplid 
wilholl! lur1btr thro •. 

Radio Age 
Announces 

An Unusual 
Technical 

Service for 
Radio Fans 

lllZlsrrared 

Never before attempted 
by any publication. 

A Positive Revolution 
in the Radio Publication 
Industry! 

Complete in 

SEPTEMBER 
RADIO AGE 
o n the stands about August 25. 

Watch For It! 
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~' ""' ........ .,.....>: 

!lllli, 

Write for a copy 
today 

A ,, ~ w twenty·fou , page booklet 
will be senl , g ra l is, 10 'hose in . 
leres'ed in building tll e ir Ow n 
r~c~jvjn g sets. 
A si mplified me 'hod 0 1 e o ns lru c
lio n is dese rihed . IIl ustrali'ms 
lind diag ra ms. 

0 .. n 'q ,u5t 
E IS EM ANN MAGN llTO COItPN. 

Will"m N. Sh ..... " .... III.w' 
l),p,. K 

165 BROAOWA Y, NEW YORI\. 

5111 fIo.oo. S2S W ...... "'d Ao. 
DETRO IT. MI C H. 

I usr a three-tube single circuit set . 
. \105t of the above stations come in 
on tIl(' loud spea ker. I t is not :I t all 
uncommon to hear lI:GO on the loud 
~peaker. 

I'loping to fi nd my name wilh the 
Dial Twister!l . 

I am. 
RALPH RII'SOM. 

5H 20l h Street. 
Milwaukee, \\' is. 

RAD IO AGE, 
Gentlemen : 

After rradinf! some of the ree
onls hung up by " Obi Twisters." 
I decidt>d to con~trur t a re ilex set , 
which prol'ed inefficir nL Then I 
monkryrd on a one-tube hookup of 
my own. wh ich has provrd a "wow ." 
Below are a list of stations bal:"ged 
uy my set. 

"0" ,1. W1'A~1. WWAE. \1117.. c )cn, 
w e ,\I'. weA.II. \I· n l· . \Vc,n:. W S B, 
11'11'. WI.AR . WEA l>. W,I Jf)t"']Z, WJ\" . 
W.\/'\ .I. II' nll, C"Y. CF' F . \\"r.'\(" . 
\\'1-IIt, \\"IH •• "Y\\' , W IMF. \\"0. \\\ . 
li:t;o. "FI, WMAO. \\" IM I". \\'0 ,\\ . 
I\"S. \f . WPAR. \\" J ' \ X . \\'ItC , \\" ~H ·. 
wm!. """ ,IZ. IVJ ' 1. W i ll \" . 1\{" IfI. 
\l'II X , 11'11 .111. WIIK, \VOll. \l'LI\· . \\' ~' J . 

~~ II\ ~~ 'I~plPV\/~~~~: \r~kx~nk\?.! : 
\\"00. C I' AC. II' \\"} . W CAL. W (",I_. C FC-I . 
Wll ,I~1. "I'''R. W I.\n. W FA A. In ·,IJ . 
11'11,1,\ , ""," F'. \\',\1l0, wrHln. II"nll , 
\\"COX. 11''-"11. W DC. II'OS . W A,I.\!. 
\\'f'X. WllT. II'RAZ. WMA" , \\' C; J\ N. 

On the fu"St night 1 tuned in forty 
one stations. Altogeth(' r 1 have 
tllnrd in eif!hty-four stations. the 
farthest being KGO. Ca lifornia . 
about 2,500 m iles from here. WiI! 
Ix' plt'ased to give information re
"arding my scI. 

Yours very tfuly. 
JOH1\" F. MULLIKIN . 

128 Bates Street. N. W .. 
\ra shin!!"ton. D. C. 

r . S.- Do not think hearing thr 
coa st wa~ a freak . for th(> following 
day I l>ickeo III) h: FI and held it fo r 
half an hour. . 

RAD IO AGE. 
Cel1l1ernen: 

About two weeks ago I gOI the bug. 
A friend of mine lei mr have some 
magazi lles. Among these I found 
the RA DIO ACE for J anuary. I 
followed thr instructiolls and buil t 
tht· Rosenbloom circuit. LaSt ~[On
day I was r('ady to try the set. nnd 
the first stat ion I heard was KFI of 
Los Angel('s, Calif.! 

In six days I han"! heard sixt y
~e \'ell station s. many of them heing 
Ol'er 1,000 miles away. Salurda y 
nie-ht from i :30 to 1:00 o 'clock the 
fo llowing stations were heard: 

C" lI s H e .. rd by Jewell A . Goddar d • 
Farmland, Ind . 

WBS. \\'MAO. KY\\'. WRC. KSD. 
\\'GY, KPO. KG\\'. KDKA . \\"LS. 
WG 1\". W FAA . WOC, P\vX. \\'DA r . 
KF I, CKAC, WE/\r (lnd WOA\\" 

T he)" we rt" all heard I'ery d early. 
If I had a transmitlinf! scI. I'd give 
three (heer!l for the RADIO AGE 
and add, lonf! may it li l·e. 

Yours very tru ly, 
JEWELL A. GODDARD. 

(COli/hilled 01/ Pll /:i' 55 ) 
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EQUITY 
TliE REAL EQUITY SI10P 

1331 tI. W . IIS St. 
CHICAGO 

SPIDERWEB COILS 
Use lo w loss inductance coated \I itl! 
\Vate rpronf .\n li ·Capacil y Cemen t. 
Rub lle r 1'1 11 g ~ for m0 11 111i l\g ,. a ll 
1 ~' lles WOl1nd to sVel" ifical i o ll ~. no 
order tOo s!ll :l !1 or 100 lar ge. lluanti l} 
product ion s~'l i ci le{j. Sl'n{j II 1-UE 
P RINT S for quota tions. Try a set 
o f o ur Spirl{'r weh A ir Core I-I a rknes~ 
Coils. lis l $~.OO. Speci <l l prices to 
Deale rs and J ob bers. 

FREE MAP 
E.c LIST 

463 BROADCASTING STATIONS 
I.:> te,l. ~O"' !>"" ~II . inst p ubl; <I' l'<l . C~ II nu,,,_ 
be ... l""' l;u". ~ "d wa ,'~ I.,," ",~ . s"nI 
<lb$olutel1' f~ w;l ll OU t ""mplimenl' to 
~'·. rl· " '~dN of J{ AO IO ,\C E wl ·o w;lI writ" 
U5 3 1I05':lt c ,d or I~!! ' " Sloli", whal kind 
or "'d;u r..." p, ;o n Ih,·y 3 '~ null" "'"., ;",., . 
~","d in-one ''' b<', 1Il<e<" lub<- ," "H lub<' 
S<;>"d ,<><1,\ "n't II~ I a "~a '. 

LARGEST RA DIO DEALERS IN AMERICA 
Th~ R.d;' Sho,k. u.p •. RU,SS V. ,e, SI., N.." y .... 

RADIO CABINETS 
RADIO SETS 

EQUIPPED PANELS 
Ash Us About PHUSIFORMERS 
LAKESIDE SUPPLY CO .• De",. R 

13 We", Va n Buten 51...,." 
Telephone. H" .. ioo n 3Ull CH IC ACO. ILL. 

'1M'lrilffic Cop 

f
" g/ the Jlir 

. , Add . r ... bcndw ... T....,. 
=--':'11':'" ;~::'~.~ 

-... , " ... .;., .. '1",. '''c'''''''' .. , .. , ....... J. , .... ...... __ It'.! on _ . .. ' ., u."". or '. ,,~.!::: r.~::.;"Io' 
h'iNnd ·" ' '"C'''C Co . I ,."' ..... w ........ ()h ... _ 

RADIO A GE ANNOUNCES: 
The m ost unusua l radio inn ova
tio n for fan l e ver p ubli shed. Original 
- he lpfui ......"" u t hen lic. In Sep temb er 
RADIO AGE-on t he s land , a bout 
Augus l 25 . Don't miss this " II -l iar 
issu e! 
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RADIO AGEfor IIl1gll#, 11)14 

Pickups 
By Our Rea.ders 

(COl/lillUlU frolll pag,f' S3 ) 

Farmland, Ind. 
P. S.-Your Rosenbloolll is a 11'011 -

der. From noll' on, I am going 10 
be counl ing the days until the 
RADIO AGE i~ on sale at the news 
stands again. 

Looks like the Rosenbloom is stepping 
out to the front. That certainly is $ome 
record, if you ask us. 

RADIO AGE, 
Gentlemen : 

For some time I h,we read \ Iw 
Pickups Pages of your maga1. ine. II 
is but recently that I think that I 
have a good enough list to become a 
member of the Dial Twisters. 

I am 14 years old. and have had 
my set about four months. The 
most distam station I h:l\'c heard is 
WKAQ at San Juan, which is aboul 
3.300 Jlliles from Los Angeles by air 
Jine. The following stat ions have 
confirmed my reception of their pro
grams: 

KOKA. KFI , KHJ, KSD, KGO. 
Wf(, WGY, rwx, WKAQ. KI.Z, 
KOB KGW WHO WCBO CKY 
WMC, WHYC, ' KPO, 'KFN F: 
\\'TAM, KLX, WLAG, WHAS, 
KFKX, KFOA, CKAC, WjZ. WJY, 
CAL, WOAH, WHB, WRC. 

The following hal'e been received . 
but have not been confirmed. 

KCt·. \\'1.11 , WS.II. K,"II'. W/ .II., 
\l'DA I'. CfCN. (' FAC. CHn~. I' :-<C, 
I\· II,I\'. WE.IO. 1' 1',\1' . KI'g(;. K:-<~. 
KI'OX , \I"C'X. WI' ;\ ;\. KOP. woe. \\'11.11'. 
K1<Io;:A. KIM!', CI'CII. WIMf'. Kl!', CI' II . 
\1· U.\fJ. (,Yr_. WKAl\'. 11'011 . W~:AF. 
"I.S. \I·A ,III'. KG". KFEC'. "GN, KFA IJ. 
~r:~r:' K~~~·b'W~~I~\l'l · ~~io. K~~~r~: 
KPA \\' KIJf>T WIIZ KI' I' (f. W!W 
CI'CA. 'CFCQ ",id weAl>. . . • 

I hope that list let s me in 
Sincerely yours, 

HAMPTO:"J MACO~IBER 
8-43 Third Avenue, 
1.0, An!!"c1es. Calif. 

RADIO AGE, 
Gent lemen: 

The other day I bought my first 
copy of your magal.ine and I thoughl 
"what a little magazine for t.wo 
bit s!" When I looked over it s con· 
tents, I changed my mind. It cer
lainly is full of !-;ood stuff from cover 
to cover. 

I' have been doin!: a little experi
menting in building, and I have COI1-
trived 10 devise a li tt le hookup of 
my 011'11 which is a real OX·~tter. 
I·lere is my log for Saturday. 
May 24: 

KGO, rwx. ,KPO. KHJ . WaR. 
WOAR, WSH. wrAA, WHBR , 
KLS (or X; I wasn't sure on :1(
count of heav)' stat ic). KO KA. WLS, 
\\' i\Ie, WOC, WCAE. KFNf'. WGN. 
WOAf, and aboul five Ol hers whose 
calls were weak due 10 the terrifiC 

(Collr/luled 011 p(J~e 57) 

The Ma !,!u::ille of lite Hour 

INTERNATIONAL BABYDYNE RECEIVER 

" 'hel lier yon arc al 110mI'. in 
the Ca ll1ll . automobile. boat or 
Ta ilro;HI ridin g. th e Bahydyne 
will !Heel) OUT re'tuirements. Our 
prest'nt moue! is eigh t il1che ~ 1011g 
b)' six "ide ,11111 weigh~ one 
Iloliud. I t can be ad"alli ageously 
cou l. le,1 with two stages of ampli· 
fkatioll. 

$300 RADIO TUBES $300 

O"r .. ,lIlen l "a r.lU1l<:e. ~ f f .. 11 o.ar;.faetion 
I. £nclc ... d wIth uch !<lb.. We promptly 
replace Ih","" 'h"l are uno.«lisla<:lo",. 

(Dioccunl 10 ~ale~s.) 

The Best 

The lasl wor d in .i<npli fi<,d •• d io! This •• " 
,..J1I ... n e in over 1.000 .... il~s . 

LIST PRICE: $10 (Without tile tube). 
(DI"""un' . 0 dn!.,." and di,'rib"lo.~.1 

SET COMPLETE $15 
W i. h lube, "honeo, batteri u , e le. 

(N~ di scou nt on complete ... 1. ) 

This offer bears a r eal m oney_givi n g 
va lu e. fo r we include in it only 
guara nteed articlell! 

INBTERNATI~ 
~YDY!'l 

llADIO RECEIVER 
TR ADE:. MARK 

Manufac tured by 

A. Ii!! T. RADIO COMPANY 
Dept. B, ' DANVERS, MASS. 

in Radio 
Telmaco Radio Guide 
Book describes all, lOc. 

Our b eW 64· pa",~ Ca.alolf No. 
T OR ~on'ajn$ Iwenly of 'h t 
in D •• popular radIo cl.~ui '. 
prio'ed in blue, The.., include 
Ihe S .. pe • • H c.erodvne. N ..... _ 
. o d y o '" Cd m u l ov"utd, 
Colpi ... , f1ewel1inl:", Rclnaru, 
Diode Elec'rad, s" " .,..Rellcn' 
e"' liv" aod ... any o, ll e ... 
Each a •• iel" u ... d io clrc .. l~.lo 
,,"nc'ive!y piet".ed lo •• ead o f 
appcarinll in S(ra,~hl .cb e ... a.;e 
form. Bt.ides conuio inll blu" 
prin's ,lhe bet' in rad io Is ,,100 
iIlu. ua,cd and d escribed. Cal~' 
I"" >en . p oo<pald forT e o Cen •• , 
Each ~i.~uil wOrlh douhle, 

Send for )'Our copy !oday. 

DEALERS ' 
Q". New Oulen' Ca,~ IOII and P.ice U I< 

• d.,.c. ib e. ncarlv all 'he betl"f Standard 
Radio Line •• You , h o .. ldha"" ;,. M~i led 

FREE 10 a ll bonaJide d .... len rnakinl! ' ,,1,1""" o n .helr b .. slness otalloo c<y. 

IS YOUR NEUT 

S5 



56 

CJ 
? 

H.-\D IO AGE f or ..-iugllSI, l YH 

, 

, , , , 

The .Ifago!. j1le of Iht llOlir 

o 

o 

o 

o 

• 

• • • • • • • , 



RADIO AG E for August. l v2.J 

Pickups 
By Our Readers 

(Col/ IiI/lied from page 55 ) 

static auated, and I got KGO like a 
local st at i.on. 

I am willing 10 pass this circuit on 
10 any brot her radio fan who desires 
it if he will only wri te for it. 

There is another set here in town 
I made and the owner thinks il great. 
I had a crowd May 30 and 3 1 up 
al my house just to look over this 
litt le wonder. 

Those Dial Twister bullons are 
the thing-I'm sure I would be 
proud to wear one. 

You -s for beu er radio. 
WI LLI AM WEIGHTMAK. 

P. O. Box 288, 
Middletown. Ind. 

RA DIO AGE. 
Gentlemen ; 

here to the extent of building one 
for themselves. 

Vours very truiy, 
KORMAN E. Rr.\'GLER. 

13-1 King Street, 
Gue lph, Ont., Can. 

Low Loss Tuners- that 's the li tt le set 
in the March, 1924, issue. What this 
fellow says for il is enough to make any
one throw their super-iod ine receiver OUI 
the window. 

The leuer you last read was the con
cluding contriiJut ion to the July Picku])S 
i':ages of RAD IO AGE. In signing off we 
wish 10 say that the supply of bUltons for 
the cont ributions has been ent irely ex
hausted and as soon as a new supply can 
be made we will again be shooting them 
out to Ihose fe llows who:e letters could 
Hot be l)rinted, due to lack of space. Tn 
the meantime let's all get ready fo r a big 
rush of things in the September issue and 
here's hopin~ to see some keen records 
hung up. 

1"/11' iIIu'},(I:i m' of the llo/!r 

To the Man with an Idea 
I d fe t a comprehensive, UP<'

.ieneed , elr,cien t u rviCt! lor hi . 
prompt, I .. ,al p'ot"" , lo" .. nd ,he de_ 
velOpment 0( hi. prop<>sitlon. 

Sond ske 'ch 01 modo l and desc rlp_ 
tlot> . I.,.. ad vke • • to cost, sea rch 
th rour h prior Uni, ed S .atu pat."t ... 
e tc. P rel imi nary .. dvi« , ladly lur_ 
nished ... ith,,,,, cha r u. . 

My .. xp" ,ien« and fa mil ladty ... i,h 
various ~,t s Ir"'l,,"ntly e na bl" me '0 
accu,..te ly advi se die" .. as to prob. 
a l.1e pa,en.ability belo", ,hey 1''' , ,, 
" ny . "p.""'. 

lloo~1t/. c,r · .. lINa"', ;nl", .. aUo. 
a~rl 10'''' 1o, ~'o~rly dj.(/o,j~, 
"'~, ,J,,, f'.~ o~ .~~.". Wol/ . 
,oJ,,}". 

RICHARD 8. OWEN, hteltl l awyer 
.1 Owen Bid,., W u hinr'on. D. C. 
U7,-M Woolwor th Bid, .. N . Y. City 

5i 

I built one of your Low Loss 
T uners, and I must report the won
derful results I have had with it. 1 
have built several hooku)S since I 
rlTst built my Low Loss SCI, to COI11-

pare it with for results, and I pick it 
as "the berries" of the lot. 1 have 
one slep of aud io frequ ency and work 
all the sirong stat ions wit hin 500 
miles on the loud speaker. The night 
be fore last I had station WBAr of 
Fort Worth, Texas, at 10:15 r . M. 
louder than in the Winter t ime. 
Fine fo r this t ime of the year. 

This is the i'ickup~ Pages of RADIO 
AGE magazine signing off unt il the 
September, 1924. issue. (Kow- watch 
Ihis-we're going to sign off like \\"OJ , 
Chicago.) 

Don't go aw:.oy, 
This much we have to say : 
We' lI be back. just twice as st rong, 
Some fme Septem ber day-

Build a Super-Het 
PRECEL 
Super Kit 

Letters, Circui ts. Everything. 
Wit h diagrams complex. 
We're going to help most everyone 
T o get the best OX . 
I t only costs you two bit; 

It W ol'"ks and Ca n't Be Beat! 
Orde r now, ItS . upply i . limited. 

All the big sets about here ran bag To lune in on our wave ; 

Electrical Manufaclurer's Agency, Int. 
25 N. Dearborn St. CHICAGO 

COMET BATTERIES no distance at all. ' Vou can be in T roy or Fargo 
I have tr ied out a great m:a ny grid 

leaks. but have tried nothing higher 
than S megohms. I wonder what Ihe 
results would be in trying somel hinj! 
hight'r ? 

And a connect ion can be made. 
We'lI have st uff fr om Ca li forni :a . 
We' ll have stuff f rolll New York. tOO ; 
From Portland down to Cuba 
You'lI hear us calling you ; 

I cerlainly want to recommend 
your RADIO AGE. and w:ant to 
thank you for prinling the descrip
[ion of the Low Loss Tuner. I have 
convinced several fellows a round 

We'll have the flllesl line of rad io 
In our next month's Pickups Page; 
\'ou can tUlle in strong. 
You can' t go wronl!" 
Wilh a copy of RADTO AGE. 

THE LAST WORD IN AERIALS 
THE GREATEST IMPROVEMENT IN RADIO WITHIN THE PAST YEAR 

Here it is at last-the very thing you have been looking for_a Non-Directional Aerial Ihat can be used anywhere and 
on a ll makes of receiving sets, No longer is it necessary to string unsightly wires or be bothered with cumbersome 
aerials that pick up only from certain directions. THE PORTABLE GLOB E AERI AL, as the name indicates, is 

,Fa '~nl 
Pendi" lI" 

!(().. 
(.'l!).t;9 

not only portable but collapsible. ornamental and, above all, mechanically perfect, 
bringing in messages no matter where from or how far away. 

It Is the Only Aerial That Is Non-Direc tiona l 
Q"l~k 1n .... llatlon is anotl, ... leatu.... It ..... ,, ~ .. Ins tolled a nd " e d on tho rool, h",,~ o"t of th .. wind"",. 
Or in a ny room at home, a, the e ffi "", in hospitals, on I ... in s o. sh'ps, or 00' in th" ... oo~. lind su mm.". 
camp . .. ""daily adap,ed lor 'o"rislS . In ih """ra tion it is mCH"e ..,I""tive a nd tun .. muoh ",""po. and 
d .... 'o . ... ith tu. stat ic. Th. Porta ble C lobe 10 the on ly Aed~ l '0 ",... in oo,,~uted cill". ~nd cro ... ded 
~ pa 'l ,,"en" wh.r . ... . " ally the inte .I • • ~"o .. i . 1I""Ht, bu t which ;nterf • • ence wi.h ,he Globe 1 ... nt i.ely 
e liminated. It i. ma de 01 the r,nu , Pho"!'ho. B,..., .. Spri" l ",i..., ... Hb .he Dileo ....... r and ... ea,herproof 
nnl.k-atl ractiv" u ,..,, 11 as ... r ... i« .. bl_ ... ...,derh, t v,,[ue, lu ' "red a t .. pri oe "'i!.hl" !.h. "'''ge 01 .. ve.y_. 

ORDER TODAY-SATISFACTION GUARANTEED 
Se"d in yo". order "0". Ue amo"s .he rot. ' '0 . how )'OU' lrie"ds .he I .. , est And fl'"ealu ' imp.., .... ""'n' 

In ... dio. 

s.."d money orde. or "" II 
s hip C. O. D . 

Pa,~. l post prepaid to yo". 
door. 

THE PORTABLE GLOBE AERIAL CO. 
16DO Locust Street St, Louis, Mo, 

"An Attractive Proposition to Jobbers a nd Dealers Who Order in Quantities, " Cf<,sc:d 
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Corrected List of U. S., Cuban and 
Stations 

Canadian 

XDK ... 
XDI'M 
KDI'T 
KDYI,. 
X V YM 
K DYO 
KO:/.:[J 
I( DZf'. 
K D ZI 
"OZR 
K F A D 
K F A t 
KrA R 
KFA W 
" FAY 
KFIH I 
KFBC 
XFB F: 
KF8 C 
KFtIl, 
" FOI.. 
Kf~S 

KFB U 
K FC B 
KFeF 
Kre ll 
K Fep 
KFC V 
": FC Z 
Kr ll D 
KF D >! 
KFDJ 
KFDR 
KF O X 
K FOY 

KF OZ 
KFF.C 
I< Fr.L 
KF EQ 
"' Fr.R 
K F F. V 
K F E X 
KFEY 
K f f. Z 
KF F B 
K F F F. 
KFFI' 
K F F R 
KFFX 
>; F ry 
KFCC 
I( F CD 
KF C II 
KFe t. 
KFCQ 
KFC X 
KF CZ 
KF ' ..... 
KF>! " 
Krll il 
" F orJ 
KF IHI 

'" KFIO 
KF. F 
>;FII.. 
K FI O 
KFIQ 
KFI U 
I(FI I' 
K FIX 

"FI 7. 
KFJR 
I( I'"JC 
K FJF 
KrJ I 
IC F.1K 
K FJL 
KFJM 
KFJQ 
K FJR 
K FJ X 
K FJ Y 
KFJ 7. 

XI' ''''' 
KF Io(II 
KFKO 
I"" X V 
KFK X 
K r"z 
K FL " 
KFlB 
KFI.P 
K F I.F. 
I(FL O 
KF L ll 
K FLV 
KFLX 
KF L Y 
K FLZ 
KFM Il 
KF M R 
KFMT 
K F M W 
KF M X 
KFN F 
KF NG 
K Ff'lJ 
K FN I. 
KFNV 
KFNX 
KFNY 
KFNZ 

Broadcasting 
Com plete Each I ssue 

T HE lis! of brO'l.datstif\ {:: sla tiollS on these I)agcs is brou~ h r III) In da te e<l ch !l1Qnt h by a dditions of 
new s ta tions a nd dele tion of those which have s uspcnrled opcr;!tinn. T he list is the product of a 
vas t volume of cor responrlcllCC a nd its cumpleteness is d ue in large mea sure to the assis tn nc*! of 

our specia l news service in 'VashiuglOn . D. C SI1 :.:~e.'ltion ..... correc tion " a nd nrlditional data will be 
w('kome. l fro m rc<!dc rs a nd hrnadc;js te r~. 

~t:~~l:~~~;! m~:~ t W:: g::: ... ~'k:'!<r.':"::.lo~ljl~ 
S"'''h~," ",,,,,tleo] Co .. , . N" ni~.o. C~ t il. 
Tdu"m " .. bh.h,"" Co.. "'~Il ' oak. ~;I •. lJ'~h 
Sa.oy T h.3".. .. .... .. '.. . .... San I),e"". Colof. 

?';~~nl."~l~~~~ "'. ~"'.h".~~~. .. ' Bor::!~;,~~: P:rn: 
Uhad •• O.puI",.nt ",(),........ .&au ... Wa.I, 
Et<., .. " "",,,,10 Co. . . ......... W,,,,,.h.,.., Wao!. 
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.... ioot.l:" ....... ~:!'1:.~ .. ' ... t .... ~--
:'!r ,;.::.:rr~~::t.:: ....... ~04 ... - -. 

ASlIpet'ior Battery ~~::.'3,~::.~~·!:. 
~~'J ~~.{.d.::::.'~:.~~ ... "~I!:Ol:' :'""",:'.:::,, ~:..:! 
, .... 01 ,'I:; .. ... d ..... n. r ...... ........... .. ......... . 
R

-.,,,.oa, •• , .. "" . ,d .... ' _ ._ , - ..... . 
... .. . u ........... _ ...... - :.:I::' ... ..- .... ..-. 
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SEND NO M ONEY 
=:. -:::=!i:·lh":.'.r'o ..... :~=-~~. t" ..... ,. " ..... .... -_ ........ _.::., ......... , 
1m;r,,'J'==u.;,~ .. ••• ........ -· _ ........ 

WOR LD BATTERY COMPANY 
M . .... ~ .... I0_ . .. · .... N"" .. ··A·· _."'''' ... 

11.19 S. w.b.: .. 1>. A"e., Dept. 8 1, Chinao. III. 
Sa.oo BY ORDE R1NG NOWt 
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I t:lo::::' " .... 01 1'10< .~ 6 0.. 
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... ..,..... Wllh Su"""' .... . -~ T I'" n . I !'> Vol, ,,,ZS ...... . 
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"",.lI f1or •• not 0., .. .... . 

" Til E ROLLS ROYCE OF 
R ... OIO T U 0 E S ..... L L 
T YP E..$ ... • ••• n .5 0 

Tn '. UZ .• 1 W. " T ...... · 
m1n~.. ... ... I J . OO 

ALL TUBES GU A RANT~EO 
10 .. ,, ' I: 'ft Rad,o F, .. , ...... y. . "I't<"'U)
. d.", .... 10. N~"''''''H •. Ko n~~ ... 1 ~u_· 
11~\fM;~oSe~""'RCEL POST C. O. O. 

Wil EN OR O£ RI NC MENT ION TY I' £, . 

ROLLS ROYC E TUBE CO . 
2 1 n o r wood SI. l O f: t>I. AJ " aoooortf, ".J. 

CLASSIFIED ADVERTISEMENTS 
W orkR ite O pens Los Angeles 

B ra nch 
1'1 • • " , To lnke ca re of Ille t remenuous demand 

for WorkRile rad io selS Oil Ihe racilic 
Coa~ 1. Ihe WorkR ite :'I hnub.c turing 
Company of Cleveland han! recently 
opened a hranch ill Los Angeles. where 
Iher will manufacture Work Rite five· 
lube sl1 per- lIeulrodYlle seu. 

This Pnciflc Coost fac lory is under the 
IlireCl ion of Emmel R. r allcrson . who is 
wel l known to Ihe Western I rade. 

With the establishment of this Pacific 
roast facl ory branch. the \\'orkRite com· 
pany have also opened a Western ;;ales 
office in Los Angeles. at 130 Los Anl!:e l ('~ 
SireI' I This branch of the bU5ine~ is 
managed by ) . A. Hymer. sales m:l na~er. 

1I 1T. !lyman has JUSt completed n t rill 
over the enti re Western terri to ry allil 

be hard prcssc<1 to meet the dema nd for 
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378 DX STATIONS 
OX Fan •• 1\ you "" ~ .. nol 10" "" lOG 5' a ll ...... 

• 11 pu ' ,I " ",onlhs you n""cI • K~nnedy n" u 
C;.~ult T .. n ..... The K" " ,,"'[, Tu" u lo. red m 
o'. I;on. I. on, S"" , ,,,,,b,,. ' Sth I .. Mnrch ISlh. ; .. . 
dud i" , 2LO. London; 5W A . Crt.dUf. W a in : 
CFCN

6 
Crt l,.. .• ,.. Albe. , .. . C .... "da : KGW , Po. t_ 

b n" •• c . .... , K FI on d KH J . L ... An leles. CIoI;
lo,nl.; KPO. Sail F ran d .. .,o. Co W"."I., KCO a nd 
K LX, Oa kland . California. 

Ken ned y Tune r T . kes II. .. Pl ace o f 
J fI"".,-tnnI~ Coils • • S!.~O ........... ......... I 4'-
I 1IG1,~) ..... I' ('0.1 \loou,,,u .............. ..... ,..., 
• 1'. I' ''~ V .... ;~. C""~ .. , ... , ................... 5.tO 

~.f6-¥fi~%IA~LR'!.8~ $5.00 
T. J. KENNEDY 
Radio Glob .. Tron e. 

'* U " I" .... i.,. "' venu". N" .. V ... ·k . N . Y . 
GU ... RAN T EE , II nol ... . i.lied .. II"" Ja day • 

.. III ch .... ,I .. U, re, ,,,n YOII' ......... " . 
Send for F.ee Dio.tII .... 

From London to H onolulu 

H AVE YOU BU I LT YOUR 

"Nameless" ? 
"ok You, Deal .. o. Wril. 

BREMER-TULLY MFG. CO. 
532 S . C.MI S •. • Chic,",," 

1I:d ',.,-;1 
N::"V CRYSTA L DETECTOR 

f o . N c",,,><Jyn c Set. 
R.-dIK<: . IUI;C ~1J",t. To lo<o " ... d in S4 
,>l0lC<' d '1<>1 .... tot tul,oo,. niaJ p';"", 

Sfoe "nd 1".< W El.T Y· I<,,,d .~k~r. 
WM ..... WElTY CO. H SG, Sule Sr.. Ch;"", 

0.-..", CO".'I",nd"."" IR .I',.,I . 

!~~~~~~~~§~~~~~C:: writ es thai Ihe Los An ge l e~ fact ory .... ill 
Work· Ri te sets duri ng the coming sca~on . 

AI_,.. "" .';no RA D IO " .. I( II •• ~ W,/If.~ ,,, ," I,,..,;,,,, 

YO UR S U BSCR IPTI ON 
_shoul d be r e n e w e d ... S O O n a . i l 
e .pires. 10 yOll w o n ' t min a . ini' le 
iu ue o f RADIO ACE. Ord e r you . 

S e pte mbe r c o py in . d yanc e if you 

buy f'<l m a ne w •• s t a nd. o r y Oli m ay 
m in th e a ll -. t .. . S epte mbe r ;u lIe 
w ith the new R ll d io T ech nic .. 1 Fea
tu r e o rig innted b y RADIO AC E. 
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WBay 
W8 6U 
WIlBV 
WIIBW 
WRRY 
" PIAl. •• e 
w.o w., 
W.T W., 
WC" I> 
"CA r. 
WC4C 
WCA II 
we"J we .... .: 
we", .. 
WCAO 
we ... p 
WC4n 
WC",T 
WCAU 
WC .. V 
WCA l<: 
WC ... Z 
WCIIA 
we lle 
WC RD 
WCRE 
W("IlF 
we ne 
W C Rt 
WC tlJ 
WCRI< 
w enL 
W(" nM 
weliN 
" coo 
WCIIO 
we n" 
WCBR 
WCRT 
WC flU 
wenv we ...... 
W C RX 
W CUY 
wetlz 
woo 
w<X 
WOA F 
\\'0'" 
w n AC 
wnA Il 
WI'I"' '' 
WnAR 
W OA S 
wnAU 
WOAY 
won ... 
w nRII 
WDor 
w n,,1l 
WOllE 
wn",' 
... ' ..... 11 
WORI ... 'n", 
WO"K 
w nll-I. .... " .... 
WDn o 
WOIIP 
W""O 
wnR R 
W DRS 
W OBT 
wnllU 
W OII V 
WnM 
WDr. 
W F. ... A 
WEA.!' 
WfAt! 
wll. .... 
WEAJ 
WI(i\M 

WV.AN 
Wr:AO 
W F. ... P 
WF. ... " 
WEAU 
WEAY w,. 
WElle w,no 
WF.RII 
WEV 
WEW w" ...... 
WFA9 
WFAII 
WFAM 
WFA,.. 
" rA Y 

WI "' '''' W'" 
W"AI. 
WC ...... 
WC;"Q 
WCAW 
WCAl. 
wc' wr, t 
WC" 
WGR 
Wf;V 
Wit" "'" ...... W !lAD 
WII",C 
""",\.11 
WHAI< 
W !l AM 
W .. "P 
WHA" 

W II AS 
WIIAV 
WHAl 
WIH' 
WIIK 
WIlN 
W tl O 
W 1An 
W I AC 
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Breaking Into Radio Without 
a Diagram 

(Colilil/lled from page lZ) 

eleclric light current, but permits r:ldio 
currents to P:lSS unimpeded. 

With your ":lerl :l l" connected. turn all 
!he rhoos!:I! again :lnd proceed to " tunc 
in." Vary the condenser over it s range 
as before and follow up wit h variometer. 
t ry ing to avoid actual oscillation. You 
should look UI} the broadcast ing hou rs of 
the nearby st a ti on~ beforehalld 10 be sure 
there is something "on the ai r," A whistle 
i5 a sign tha t your lube is oscillating. and 
the \'ariomeler setting should be changed 
unti l it stops By Ihis t ime you will have 
luned in a statioll or two and will have 

11 better understanding of the relationship 
bctwel.'n condenser and variometer. Al
ways think of the condenser as the 
" tuner:' or the device which selects the 
stat ion you wish to hear. The v:lTiometer 
is the u\'olume" control. for it determines 
Ihe sens itiven~s of you r set. A loud howl 
Inay result if the variometer if turned 
100 far 

The " Circuits" 
During the wiring, you noticed that sev

eral "circui ts" were referred 10. The cur
rent set up in the phone or lighting wires 
hy the wave f rom the broadcasting station 
passes th rou/!:h the condenser " I" and 
thence through the primary coil " 2," to 
the earth at "G," As these radio currents 
fiuctuate in coil "2" in accordance wit h the 
voice or nlu~ic fr om the stat ion. therl' is 
a mJ.gnet ic field spreading out and then 
collar)!; ing back again in the space around 
that coil ju~t 35 there is a magnetic field 
~ though steady) surrounding the ordinary 
hone-shoe ma Jol ne t. As a matter of fact. 
curlt:11I Sct up by a great many broodcasl 
inR <l l1 l ions i5 pas~ ing through coil "2" at 
the samr (imr. It is thr funct ion of the 
seconda ry circuit with coil "J" and vari
able condrnser "4" to pick out which sta
t ion is drs ired. If the stalion is sending 
on 300 meters. nol \'ery much of the ca-
1),1city of condenser "4" will he requi red. 
but if the \\'a\'r len jl;lh is lonp;e r, say 500 
meIer:. more of the calJacit y i~ necessary 
and the pl a t e~ must be mO\'etl fun her in. 
pe rhaps a~ sho\\ n in Fig. 2. The magnetic 
field from coil "2" sets UI) current in coil 
"J" oncr the latter has been "tuned" 10 
the dRht wave length by the condenser. 
Then through the tube and the va riomeler. 
the ener!;), is very great ly amplitied. It 
is really not thr ac tual energy which comes 
in on the aerin l ..... hich actuates the mag
ne\5 in you r telephone rc<:rl\'ers. but the 
current from the " B" battery. The lube 
i.~ a \alve throul!h which a 5ligh! impulse 
from Ihe broadcas tinjl; station causes a 
,:treat variat ion of the "S" balll.' ry cu rrent 
in the te lephones. 

II i~ 0 good plan to fa~h'n a stiff wire 
as a pointer for the dial of Ibe condenser. 
It mar br attached to one of the mounting 
~cre\\'s and allowed 10 project past the 
rim at wme convenient point. Then the 
dial should be sel to read " 100" when the 
movable IJlates are a ll the wov enmeshed 
between the fixed pla tes, and there the 
capacity is a maximum 

As your radio knowledl:c grows there 
Ire ;, ther combina tions you w!ll like to try. 

bUI for a simple and easily rO!ll l>rehended 
"~tartt'r" in ladio recept ion. lhe board 
layout i ~ unbeatable. Pix. 2 gives the fi nal 
apI)l.'a rance. and the set is a ~implr and 
sure receiver that will ill most l oca t ion~ 
not only respond to local ~ tatiol1s. hut wit! 
at times bring in !>Ienty of d ist:ltlce for 
rou. With the phone line or wi lh an OUt· 
side aeria l. " OX" slat ions are easily heard 
with this regt"ner3l ive arrangl'ment. and 
fo r sharp tuning and for volume. e\'cn 
though your ae ria l is 5111al l. or if you usc 
the lighting circuit or hell wiring. you' ll 
Pc I, leased with you r first plunge into the 
mOSt fascinat ing game of thl.'m all. 

No Radio Conference Thi s Summer 
[87 W uhin l ton Radio New. ~'¥iul 

Just be fore Sec retary Hoover lefL the 
ci ty l a~t week for a two-mont h vaca
tion il became known tha t he would not 
ca ll thr third radio conference before 
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WANTED 
OPPORTUN ITY to become as

sociated with lives t radio salea 
o r ga ni ltlltion in t h e west. Mus t b e 
financ ia lly able to pay fo r aample 
line. Opportu ni t y to make na l 
mon ey. First replies will be Given 

prefer e n ce, Addr-ess 

Welbar Mfg. Co. 
53 W. J .. ckson Slvd. ChiC:iS:0 

KEEPING UP·TO·DATE 
For the lates t r adio in ventions 
RAD IO AGE reader s sh o uld 
k eep a close watch o n rhe "New 
and Novel Rad io Patents" d e
partment beginning in this issue. 
Up_to.date eve r y month . 

.;~FII= KO"LEAK 
_. SCIE.NTIF1CALLV CORR..E.CT 

..-::: VAR. I AB L E CA.-lO LE.AK ._-

---... ....... 
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."" 1" ••• , .. , .. ,~ '" " " 01 ,t.. 
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Corrected List of U. S., Cuban and Canadian Broadcasting Stations 
WSAU 
WS AX 
W SA Y 
WSAOI! 
W'" W" WH 
~., 

~.e 
WTA~' 
WT AC 
WTA " 
WTAJ 
WTAt. 
WTAM 
W T ",P 
W T AQ 
W T AR 

C.mo Mu"nfel~ ... .. ... .... ..... .... ._. C .... h~n'. '<. II. no 

'" m 
,\ TA S 
WTAT 
WTAU 
WTAU 
~.w 
WTAX 
WTAY 
WTAZ 
W'C 
WWAI.I 
WWAD 
wWAE 
WWAO 
WW, WW, 
\\,WL 
WY A M 
WYAW 

'·h~.I ... " "'''', '~' n . . .... .. ..•.... . Eliin. III . 
~·<II.o .. 1"«:1 ,1< I" umi"""nc ('0 .......•.. . 60.", ... M~ ... (llO".'''Ie) 
lI."e~~ e""NY & 1,,,,, .. rie Co... .......•. .. .. Tee u,,, ... h. :-;c"'" '" ,.. t..':I~~·AU~~~~;rl·;t~'(;'~::~e7 C~'n'';'b;, ; ;'( co;,.;.;,;· ,<~i . P;'.; t~~:~~:N. '~J: ". 

'" ,,, ('"~ ••• lo"K-drk Sho"... . ..•. PQm<r"¥. O h;o '" '" '" , .. ~~~.~ ,?~:~f( ~1;e~~ig,fC",jliea.: ;,i- ·t~ ... :: . . tOi,~~uS':'~n~f~~: A" ... ," ~ ourn.I ... _.. ..," "n'~. GQ. 
J. & )1. J;' '''''nc C..... . . ..•. UtoCOl., N. Y. \\~lh.'M U.,d .. a.e Co........ .... .... ... '.' .S" <a,,, •. m. m 
{l.!t:'\\'r: • ." ~;'~ S:'~IJ 'p ':'~h,hin~ 't;,:: Rr.~;l'Wr~~:"i.I~!;: 
f'.nn h allie Co... . ... J oI," .......... Pa. '" n' 

O., k IK.lve, 8 '0>dn";"'1 ~ .. Il"". . .. O a k I'~.~ . Ill. 
n'on, •• J . ~ I cG",,"... . .. •... I.>n,b< ,'<"". N. 1. '" m 

t~~ ~iu~:l~~:::: . .~~~.fJ~:c~·i, .~: '" '" '" '" m 

I.:" ... . ~. :< ,n.~ "~';,"""u,,,1 Coil."". ~1."'''' Il;u,. I.: an •. 
lIornl~. ';", .. n &: Co. U"hn RUm"...,,,1 . T."".o ... N. J . 
W"~'" '" W.'~h' flnc.,.. ........ . .•. rhn.~~l pl'I •. r • . '" no 

'" '" ". .... ~ . m~n Fe".. ..•.. . ... 0 . ,.0<1 • •• , 111. 
Th~ Radl" Sh,,1>............ .. I'o ,U,nd . .\Ic. 

,\I"mo IJ-.... ".. 1I~11. L J. C 'o,",,,,,,... . •.. .... . Jollo •. 111. 

TolNlo lIadlG & E:1~e',,~ Co.. . ..... Tok<lo. 1l1.lo M lchl0~" ,"".~ of ~I ... ~... .... . . . .... lIou~l""". Mlc ... 
"'0,,\ ~1"'0, Co.. ...... .. •... • D"",b ...... ~" "',. '" '" , .. Wma,d S'o'"c~ a~"<f~ Co.... . . ne •• I.", I. 01';0 

C~"'bf\"e. Radio & I!loctrl. Co. . .r~mb,I\Ia". Ill, 
,~ 0.,,,,,,, N.w. (1':Y<11;n; :-;"W, A ..... }... O<1.ojl. MId, 

S. 11 . \'"" Gornonl\t Son ••• 0 ....... \\1 •• '" no I-"yOl. Un" ... "y ,.w n .' .. ~n . I .... 

~~~'i::r.:al Ifn'~!,"~::' Co \,,,-."I;I~~~~m6. FI~; m 
Rdl.n~ e l<flric Co. :-;",f<>ll Va. , .. '" 
r~I~"~ IIc,'''' .. 
tf:~e!:.~bivrfOf.~.··T~i~. c';' or C;".;.,'~ 
Abilibl I'OWN & I'~" .. Co, 
I .. Ck de I.:£ •• ".",.n, 
11:1<110 $"I>ply C"o.. . .... 
r.",ennill .\1"~"'"" ('1m,"' .. 
W W. G ,an ' Rad ;" (LId.). 
n""l o S"""I."I .. lI.id.l. 
I-"~,...nlld< Ai , ""1\'lc~ 

Canadian Stations 
C"I~o,v. "11.0<,,. 
• To,,, ... ,,,. nn,atio 
. Mon, ,,·_L Q~1>cc. 

1"",,",,,. 1'011'. Un,. 
, .. Q"<"b~ ••• l1u<bc<: 
Ed mo"'",, .• \lb<-". 

.\·;< . o,i •. H,hi,b Col. 
.. . Calo.... \II .. " . 
.Vone",,'.'. a . C. 
... S"d~"' •. 0", 

1{llry !\: M oC" .. """k 
T"~ 1I0.,.,i lloo, S ......... o, 
No"ho ,n );1",,,,. 0:0. 
!(dm"'''"" J o"'n~T .... 
I.ondon F.e· I' . e .. I'''~ Ca, 
1'. r,.. '"n ("0.. . .. 
!<p . .. u·Sh.w R.~io C'<> 
~I ".I ,,, ... R.d;o CO", 
1. L . l'hfl ll l><' ..... . . 
Sin""" "on ..... & 0:0 .. 

{"'''~ary. A,,,,,,,. . .. 11.",,,,,,,,. On, . 
· ~1 ,,"u ... l. {)~.bK 

. £d,non.on. ,,11,. .. a 
., I ... "~~n. Ont. 

· \.;,;.J~~~:~· II o..C: 
J,,''''' "olo .. Ihun .... ck 
. . . Montl101l. O~cbc<" 

CF,o,C 
(:I'"C'" 
CFCF 
CFCIl 
CFCJ 
CFCK 
(;1'"(:1.. 
CFCN 
CFCO 
CFCFI. c rew 
CFIl C 
CFQC 
eFfie 
C FU C 
(: II",C 
CHBt: 

Til. H.di" !;',o~ 
"""'~ ('0.,·. , .. 
TI,. EI«"I< Shop (L'd.) 

8~;;~:'i~nj~T"~;';;n"<~I .. 

. \.ond"". I) ... 
'.' ... :<:.n',mo. R. C 

. ,",. Q,,,,,n. Sa,hte'''''''' 
.•• I.:;"~. ,,,,,. On"';o 

... 

.~ ... 

.~ ... . .. 

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

.~ 

'" .~ 

CH C M 
C II CS 
C II VC 
CJ CA 
CJ <:'C 
CJ CD 
CJ CE 
CJC I 
C J CM 
C J CN 
t:J SC 
C KA C 
C K CD 
C I.: C E 
C K CII 
C I.:CK 
CK CO 
C KCX 
Cl.: LC 
C I.:OC 
C I.:," 

~;''''''''I 1".1<:<: .. ,,,. 
I a f',~, .. I',,~. C" 
"~"COI,." Doli l_ /'.""1,,,,,,.. .. 
r.'",~I.n Iud,,,,,,, I. Tol.""",," , ..... 
C" .. "<Ii, ...... ,110".,1 Ilal'''' •••. 
, .od.. ,."". C.. .. 

.. "fo ,,,,,'o. On •. 
. ... . To,,,,,.,,. On1. 

. Mon' r ,"" l. Q".""" ..Vaneou ..... n. c. 
. T ",,,,, ••• ~"'" 

... ... . .. 

.~ ... ... ". .~ ... ... ... ... ... ... ... ." . .. ... 

.~ ... 

.~ 

ClleB c ue ll 
C H C E 
CIIC I.. 

PW X 
.ow ,., 
>0" 
m ,n 

'" nw 
: IIC 
2L(" 
f lO) 
ZM I>' 
ZM C ". 
," ' 

11 ",110 En~ln ....... · •. 
'\"",,,,n """lill,ln. Cu .. . 
Mo,,,,,,,,; Comp, ... ......... . 
.·~na''''n \\i.o'." I'< ~ I"",,. ('n. . . 
W"".,n '",,,ad. K~d;" SUP. (I.d .1 
V""ett" .... ' ~ I .. <h~n .. E:«I,.nec· •••••••• 

(U~"n l o""ph,,np Co .. 
1',,",,'0 ~ •• ~. 
"'"' .. 'o S. d< nu"~'" ,1>10 ............ . 
.\t ",fo G.,"'a \''''e •.. 
!"cde.ld.W. o.". ,,,,, 
",. cde.ic> W . 80"on .. 
\1· .. "n~l,ou .e 1;:....,. Cu. 
ltabctlo E R.,nl ..... 
H ... ,ldod. Cub.~ •• 
1.,,1 .... M........ . .. 
1;:, S~~~b.~ de F~.n. <o,. 
F OUl<> $",on.. . .•...•...•.. 
~l3n"o' G. Sala •... 
"a"II' ..... Fako .. . , 
A.lv. , . D .......... .•••.•. 

Status of Broadcasting 
Stations Falling Off 

A survey and house clea ning of broad
(a~ting stat ions. completed by the De· 
partment of Com merce on July 1. 
eliminated a lot of "dead wood" stat ions, 
reducing the total number of broadcasters 
to 534, thirty.nine less than on July 1. 
last yea r. and fi ft y.flve less than on J une 
1 this year. 

Fans should not bt alarmed, howe\·er. 
for fear that this popular practice is 
about to die oul. l'IIany of the stat ions 
eliminated simply failed to renew their 
licenses, and some will again apply fo r 
permission to broadcast it is belie\·ed. 
Of the stations which dropped out , 53 
were in Class A. and 29 in Clas< C. ?\o 
CJ as~ B stations quit the air. and there 
are lod:!y 5-1 such. an increase of 12 over 
the number on J une I. There are ah o 
3i7 Class A stat ions : 101. C, and 2 in 
the experiment al Cla~ D . slill o}X'rat in t:. 
Xe\·erthel t'ss. the peak of broadcasting. 
on :'\ [av 1. 1023. tota led 592 stations and 
may never a}!ain be: attained, alt hough the 
toul was only J below par, so \0 speak. 
on June L 1024, when 589 were on the 
ai r. 

The eighty·two stations which were 
droppf'd from the Department of Com
merce act ive list for various rea sons are 
as follows: 

CAI.L 
K D YX 
K 0 ZQ 

K r- ,I F 

~ ~ t~ 
K i n '" 

S T .-HIO" 
Slnr R"llotln P ub. ~Q •• ' ·Ionolull,. T. 11 
Nkholt Acaden,}· of D~ndn~. n~n,·.r. 
Col. 
Wuwrn R~d jo ("o,p .. Don,·c , . ("01. 
Unh· ... ity of Colo,~d", 11o"ld~ , . Col. 
Wu.ern Union ColI~II'" ' ",~'a ... I" .. .". 
,\<ller·. ~ I U"c S'M~. H~k.Eor, 0..,.""". 

l 'l ;'i in~n'~~, OJ'';:~ .~ ... ... ... 
.~ ... 

, .. . Olt a ... a. ""I. 
''''',In ... ,;,.ka'cI,.,.,,, 

.. Cal"". AI"""" 011 .... Radio A,,,,d.,'on · O"' K-a.n,". 
. .Cal.. .... " I ~."a To" ... ,,, On< I'. Sum. $< Co... . ... 

WiTkl"."" 1!1"" 'ric "'o" 'Nn'" 
W .... """ " lI.. dlo ""pply Co 
" . ,,1I 0b> 1·<leph.,.", ~ ..... '" • 

.... : : ::{~I;\':.i".Qli~"C': .·.·9:~~,:~i"t..'~:. 
. \ '., neo"vo<. II. (". Winn""", . ~1anil .ha 

Cuban Stations 
..... 1Iabo ... 

• ..• lI ~bo.M ~ 
' 00 
'00 , .. 
,~ ,.. 

Zl IS 

'0' ,ww 
Julio 1'0""" ... . .. Ila ban. 0 ,<11 , C.II;.do. . ......... II .b.". ". , .. 

lI .b. na 
.. H.b",,> 
.. II ,b.n, 
.. lI nh'n '" '" n. 

" " '"W 
'"' .ex 

~;:,~'i;;~S~,o n~i~I;..:;~.. . .:::::.::: ~~~';,a~~ 
I" , .n~ II jon... . ... T~l"~c " 
F.an~ H . onc...... . ... Tu!n" .... 
A .. ,on'o T. ~·II""". ' .. Cicnl'i ... no 

no ... 
". m 

'" m 

K F FQ 
K 10 F V 
I.:FGV 

K F \I X 
I.: 10 J \ ' 
K I' I. II 

K F I, I' 
K F ~I S 
K I> ~ l \" 
KFN II 
K 1'0 V 
W.·\ \I ,\ 
W A 11 N 
WROT' 

I\' H 110 

IV C .\ S 

IV F ,\ J 

\\' F ,\ {I 

W F.\ T 
W 1 A 1 
W 1 .\ j 

IV J ,\ T 

I\' K ,\ \" 
W I.A K 

\\'~I .\J 
WNAQ 

WO ,\1t 
WQAW 

W S.\ G 
W, S ,\ \" 
1\'\\'\1' 
K F.\ N 
K F '\ U 

K I'OO 
KF D V 
K F II II 

K I' II F 

KF FO 
K F F Z 

K ~. I. I{ 

K r- LW 

H.ba ... 
. 1I.b.na 

lI"b . .. .. Ii.b.n. . Ii.b.,,,. 
. 1I.ban. 
. Haban. 
. 1I~ban' 
.1I . ban. 

' ow t:du"do T. ,,~..... .. .. ,C", .. fi.~", 

'" ". ,~ 

"" ,., {.".'I~~n~'I'I~~;';;( ':. :.-: .. CI. nluno. 
J" .. I~ "'vp, a~ ••• ••• ••••• . 1':";;~';t'~ 

, .. , .. 
m , .. ~ EV ,., 

.ev 
A.lf.",!> 1I"""h.. . S,8'> d. ("""ba 

'" n. AI"", ' o R~".lo.... . ..••.. •..... !<<no. d. ("""..,~ 

~~:!'C~':~~"ii~'.::.. .. ......... .:::::: " i;~~:: ~~ t~~~ '" m "" '"w . ~ 
'00 "" I"'"~,d o Ma......... ...... ..... .•. . ... SI.w>. de C,,~a 

m ... 
~Iuksheff"-' MO'o r Co .. ("o!. l'prill~' . Col. 
Grnc~land CnUI'fI.~. I.an,o" i. 10"'''. 
ll~id bfl'Il~, R:wI in S"PI11>' Co.. tT li.oa. 
~~b. 
N"~I'Qn. R,,1>(''' w .. II t1I ~l1i n!ot1. K:.n.u. 
W.rr~n. T honlu 11 .. 1kl<1~'. IQ"'~. 
E.lck.oll tta dlo Co .. Inc.. Sll! L:r.k~ Cill·. 
Ulah. 
t::"n ~lI~ "I. Fo.te •. Cffia, Hapid • . lo"·a. 
!',dmuU, \)<',,1. $",,~. nul.,Ih. ~ 1 1"n. 
Ho)' & .. UI$ of A"'Nica, I.""!,l lkad ,. Cal. 
S la le T .... c h.n ColI.~e. Sprlng6~ld. Mu· 
O",·i. E1IT ldc~ 1 ("" .!' .• S;",,~ Ci.)·. 1"",:\· 
I ... k ~ ForUI Un in rs'ly. Lake Fo re.l. Ill. 
Olt Raditt Inc .• I. .. e,o • ...,. Wi •. 
G<-o'~ia School 04 T~d'n.,,,,~y, ,\II~n\a. 
G •. 
~Iicl,. l.;ln .. t(>"~ & Cl",,,, ic;l ] Co •. 
I{<>I:~'" ~ r kh. 
Ounw,~Jdy h,d" . u ial 1" .. il1l1~. \linn .... 
allOlI •.. \1;',,, . 
H i Grnd~ Wirell'u 1" '1. C" •. \>hc,·ill~, 
,.. C. 
~liu"uri W~~Ic-yan COllellC ""d ("~tn,' ro" 
Ra llio Co .• Camoro". ~I Q. 
Columbll. C~lI t'j:~. Siou.~ Fa ll ~. S. 0 310. 
Ileus Sin ••• Co .. Sp rln~6~Id , M". 
Fo.~ Ri,'e, \'ylky Rad io Supply Co .. 
"~e ... h. Wi •. 
Kd l,,·.Va ,. •• , J~wd l")' Co., ).la • .,.,~ n. 
~ln . 
Rre na" Colic"" Gaine$,i11~. C-;... 
VN",Onl FlI'III :'Iadoioe C.,q, .• lIel",w. 
F3HI, VI. 
n,,,w .. Tckoll,.,nl Co .. K",,"uCi tl·. ~I o. 
(" I,arle .. "" Rad io EI,·c' . (" .... ~h ... lc·.o". 
S. C-
I. undol.ow. fiell r) I'., Kc"". lIa . Wi •. 
Ca lholk Uni"," .. il)· of .\"'Nic ••. Wa.I,· 
in ~t"n. D. C. 
I).vl • . l.o,.,n \' .• !:ot. I'<!c .. bu '~h. Fl •. 
Jo hn 1... Lo"~. Jr.. Can~".131~\la:"', Y. 
Galvi" Ra<!lo S'lIlpl)" l-o .. ("am.len. N . J . 
EIo'ctrk SlooTl. ~ I O,CCI"', Id.h". 
]ndcp"ndcl11 "d,,,,,1 Di g, . "r Roi"" Clly. 
lklioe. Idalon. 
Cultln;.. 1-1 . 1'.: .. l",.e",~". ~ I on l . 
Gilb.oxl! ""d S I;"J<>n. Fal",UC,·m ... \r~ . 
.\. S. ":olilAd. T he Riaho Thc-a u'''' Hood 
Rh·,· •. O .... 
C~n!ral ClIr;,!"," ("I,,"cll. SI"p'''r><> rI. .. 
"'m"h. D •. E. II .. Hm.b"ro, Or~. 
. \1. G. U.r"~ •• \,"".","cnl Cn .. DaHa •. 
T rxas. 
Unh ..... iIY of "~YI ~r~.icn. Alb"q"~rQu ~. 
~. ~L 
~ ' i l$<lula J;.Ioxuk S"TlPI)' ("" .• ""»Clula . 
~ I "m. 

I.: l' ~ 1 U 
K 10 " I Z 

J.: I' :-;C 
KFOF 
K FO il 
I.: r- 0 I' 
K G N 

SIC,",,"~ n,othc r~, So'n ~IMe,,,. T~ ... ,. 
lto8" ... 11 flr""dca~.in~ n"b. Ro!wd] , 
:-':.;0.1. 
\1"nzo "Ionk. Jt. . CO .. 10iLIUI. T e ....... 
Roh,,·, m..elric Co .. ~buh~c1d. O.c~nn. 
The R.rl,,, lI11n~dlow. P"rll~nd. O,,-'gon. 
\1~!1 ... n C""",ucli"n Co., 0.11"5. T~"" •. 
~onhw~.lcrn RIIdio " If~. Co .. Po, lland, 
O ,c. , V W enaldltt IInU~r) and ~rmQr Co .. 

W ,\ Ii S 
W \ II V 
W R 11 0 
W Ii li S 
WCA"I 
W C ;0.1 
w n .\O 
\V '" ,\ F 
II' Co V 
W II ,\ II 
"' I AF 
W J X 

W l. ,\ J 
W~IA II 
\\. N ,\ " 

w ~"S 
W NAV 
II' N J 

WOAP 
IV 0 K 

W f' ,\ T 
WOA n 
\\' It'\ A 
WHAII 
\ \ ' RAV 
II' SA T 
WW ,\C 

Wenn l( hct. Wash. 
Esilt.~ MiQ. Co .. :-;~w"rk ...... J. 
lkWi ... John II., Jr.. l'\ ...... il1r. T,>Il". 
F.a,,~ C .ook, 1'.'W!11 Ckt·,. It. I-
Fir., l\Jpt' ~1 C h urch. Xc,," OrIC1III • . l.:I.. 
\~ I I:t"" .... CoUc;.c. \·it1an"~'" Pa. 
Uni ..... il y of Tcxa •. \" ' Ifn, To.~~ •. 
....U!un'ot;'·. £koct r ic Co., Dalla • . T~:<H •. 
Sptalloy, !lon ry C •. l'oll ~"k"Ofl.jC. N. \ . 
InlN.lalC EI":lrk Co .. New Ork-an • . I .... 
Th, ,,n l'''' •• Cla rk \1' .• Galv . .. o". T'x~ •. 
Dc Conin. G"st~ ... \ ., r.;~w O,I~n, ... l ..:t. 
I'" For.ol Radi" T . ""pho,,. & T cksr;:Ll' h 
Co .• ~C'" yo.k City. 
Waco £1""t.kal Supply C" .• Waco, T cx. 
Radi" S"pply Co.. Okli<"oma City.Okl •. 
SI'rd~I"~ Itad;o Tdep"""" CO •• !>I'T3CU"". 
~. V. 
T cx,," Radi" CO'P'""!;''''' A"olin. T~u • . 
r·~"pk. Tel. !It Tel. Co.. Knoxville, Tenn. 
Sholl"n Rad it> ~IfG. C" •. ln~ .. The, 
Alban}'. ;.;:. Y. 
K:olanlazoo Coll.g~. K:l1;l.In~z"". Miell. 
l';n~ m uff C"",p>n)". T he. I';nc 11111". 
,hk. 
~.,i"l I 'a\f;~k. ("31"<"11", .. "I r~.". Tc"" •. 
\\' hilnll ElN:uic 1"0 .• W~t~ rbUfj', C""'" 
R Ic~ Institute. HOMlOn. T~"" •. 
}/.~ad . St~nlcl' " . . I'. ""ide n~,", R. 1. 
n ad;" S!<ks Co,p .. Scra"lo". "". 
Donohoo War~ Co •• l' lni.,·i~w. T •• u. 
San~or bros .• W ac .. . T~"" •. 

HUDSON-ROSS 
Largest exclusive Radio 
Jobbers in middle West. 

Wrile for diuounU. 

113 W. Madison St. Chic;ugo 
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Department of RADIO ENGINEERING 
Radio Age Institute 

Look for the Approval Seal 
Tl,1e above approva l sea l wi ll be furnished free of charge by RADIO AGE, and any art icle 

bearing this seal has been approved by the Inst itute Laboratory. 
We will be pleased to receive and test any materials that a re offered on the market and give 

them our end orsement where they meet a ll Institute tests. Send materia ls to RADIO AGE IN· 
STITUTE, 500 N. Dearborn St .• Chicago. 

Radio sets and equipment sent to the RADIO AGE INSTITUTE since its inception last 
month are now being tested in our laboratories, This apparatus includes sets from amateur 
radio builde rs as well as the perfected invent ions of well known manufacturers. 

All w ill be tested, and, if meeting RADIO AGE I NSTITUTE requirements. will be given 
the official approval seal reproduced above and sent back to the maker. 

This service is absolutely free, and RADIO AGE wishes it understood a test by its I NSTI
TUTE does not incur any obligations on the part of the maker. whether he be amateur or manu· 
facturer. 

Results o f the first tests will be announced in the September RADIO AGE. with illustrations. 

For Volume and Clarity of Tone 
Build an Erla Receiver 

E r la I~ ect' i\crs a rc not ed for their distance and :l.lmO~ 1 un!,\'ll<:vab k ,olumt'. 
Tht' natur:dness o f to ne can llo t be disting uis hed from the source of rec"plion. 

This i~ th e famous Eda Re flex Hookup. Xot quil l' a year old, it has taken 
th e nat ion hy stor m. It is so easy to lIlake Ihal al1\'OllC \\hO ca n h:wdlc a sere,,· 
d river call build a set cOlllplete in a 5urpris in .!iy si,o rt til1]e- ahoul 1 y, hOl1r~ 10 
be exacl. EI'er),thing is so si mple and cas~ to under stand-if yOIl u se E rl ::t 
Blue Prints. 

U se ERLA BLUE PRINTS-No Soldering Needed 
Th~ ~'ulu Iron, Ih. Erb j·Ttlt", n,mol I", im~roHd 

up"'" AClual .i •• wtIrk i"S di"sr~m. ", ,,k .. ~"~r)"h i"Q 
..... pIc. E,·.rr 1';"0 .. of "1,!> .• ra lu 4 3"d .v~ry wi,. i. 
piNUn04 in il~ .":0.(' 111,,(..-.:,«), a rlide ,,,,«led is li'I,,1 
on lb. diaKra", • . 

Dblt'r,,"u ..,,,1 .ame d3 )' order .. rttc i,·cd. Stnd I', 0 
Mone r Or" .. or U3"k Dral! o r n ank Cashier', Cbttk. 
I)o,,'{ ..,nd ,Ump. '" L"' ..... "~l du .... " •. 

Frank D. Pearne 
Sole Distributor of Erta Diagrams for U. S. and Canada 

829 Waveland Avenue. Chicago, Iff . 
Dealers, Write lor Quantity Prices 
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With the Radio Manufacturers 

Prest·O·Lite Annou nces New 
Radio " B" Ba ttery 

A radio " 8 " battery with many new 
features has ju~t been announced by the 
J'rest-Q-Lite Co., Inc., from their factory 
at Speedway, Indianapolis. Ind. It will 

be known as the Prcst-Q-Lit.:: Super
Service Radio " B" l3aUer)' and will be 
supplied in 2-1 and -IS-volt sizes in -1 ,500 
" nd 2.500 :'\1. A. H . capacities for each. 
It is designed not only to produce depend· 
;>ble cOnlinuous service but tn harmonize 
in appear:lIIce with the linest furniture 
:Jnd radio sets. 

It is generously proport ioned and rug
j.:l.'<Ily built to insu re t rouble-free opera
I;on and uniform voltage without thc 
t1i;;tu rbantt's-ca using reception fau lt ~ ire· 
quently attributed to other sou rces. 

The cells arc kept corrcctly sp.1ced and 
;>re protected from breakage by spacing 
I anel ~ at both top and holtom. The sem i· 
l,ard rubber cdl CO\'ers lock securely 
;>round the jars and plat e lugs, pre\'cntin!: 
feepage, The inside of tIle case i~ coated 
\\ ith an acid-IHOof prep.1 ration and as a 
furthe r prccaut ion the cell jar~ rest on a 
thick shOCk-absorbing ])ad containing an 
;;cid ab50rbing and neut ralizing compound. 
It is claimed that the ent ire content s of 
a cdl could be suddenly spilled into the 
case, yet all the acid solution would be 
absorbed and neut r ~ li ze{l wit hout the 
~lightest danger of it s soaking through 
~l1d damaging the furniture. 

Another feature of the dc~i!!"n (0 which 
pa rticular attention has been ,:::ivcn is the 
cell conn{·ctors. Great precautions ha\'e 
been made aga inst 5hort circuiting. 

THE WORLD'S 
BEST BUY! 

Radio Age Annual. the bes t hookup 
book. a nd one year's subKriplion~$3. If 
you want this double bargain sign the 
cou pon and mail a t once. Send price by 
check. CUTreney or money order. If by 
check add five cent., for exchange. C lip 
tlll~ coupon al the tight. 

(Col/lill1lrdfrolll pagl! I I) 

This rai"cd I)Mit ion of the cell con· 
nectors mak(.'s it easy to keep the top of 
the cclls dusted and lookillg spick and 
"P:ln. It is to be noticed that the posi 
ti\'c and negath'e terminals are large 
enough to allow cas)' ample gripping of 
connection d ips. 

-----,--:--:-cc-
" Kodel" P ortable L ike a Camera 

In the ea rly d3)' of thc automobile, the 
ra r owncr used 10 placc his machine in 
the garage long be fore the rlrst snow fa ll, 
th(' f(' to let it remain until the com ing of 
Spring. 11 was thought thai an automo· 
hilc Was of no usc. and impracticable to 
operate. durinc the Wi nter months, 

For some tillie the radio operal or h:1S 
held to an ..-q ually foolish dew nf Summer 
receiving conditions. Tht, usc of radio 
durin!: the Summer months was thought 
to be impractirable and impossible. 

Wim er driving was not exact ly a picas
ure before. the windproof top and the 
closed body benlme "tandard equipment. 
Xeithe r has the usc of a radio set wit h 
ilS cumbersome storagc ba tte ry. bulky 
size. and the need for ,I suspeoded aerial. 
hcen much of a success a5 a portable 
proposition for Summe r usc. 

All of these disad\'antagc" han' heen 
overcome in the desicn of a new and 
no\'c1 recciving set tha t fit s a neat leather 
cO\'ered carrying case of practically the 
$ame size and ~eneral appcarance of a 
camera. You can now take your radio 
set with you where\'er you go without the 
incoveniences formerly attached to port
lIblc radio sets. 

The " Kodel ." as this new receiving sct 
i ~ called. is entirely self contained. "A" 
and " B" batteries. hearl phones. vacuum 
tube. :lJ1d a fIfteen-foot a..- ria l and grnund 
wire are accommodated withi n the sma ll 
case which measures only 5}:jx4% x8 
inches over all. and weighs but 4:Y.j 
pounds complete with all accessories. 

The " Kodcl" requires no loop o r aerial 
for it s success ful operation. A ~i ngle con
nen ion to \\atcr pipe o r o\hl' r ground i~ 
all that is rCfJuire<1, Where a ;: round b 
not ;J\·ailablc. stations from 50 to 100 
miles away ran be hea rd with surprising 
clearness by merely throw ing the (, ft eell
foot ,:::round and aerial wires on the noor. 

Radio A<:e. Inc., 
500 Norlh Dc "born Streer 

Chicago 

So "ellsith'e is this ;,ct Ihat. und~r 
f;1\'orable conditions, Havana, Cuba. :-\e\l' 
York City and J efferson City, .Mo .. have 
beeo clea rly heard in Cincinnat i hy using 
ground connect ions only. J'itt~burgh , 

Schenectady and ot her high power "ta , 
lions a re picked up regularly in the same 
m:mner. With outside aerial, the set is 
claimed to have, under fa vorable condi
tions, tru thfully a range of from coast to 
coast. 

Big Production I n crease P lanned 
by Pacent 

The i'afenL Electric Company, I nc.. of 
22 Park I' lac{" Xew York. manufacturer 
of the well known Paccnt Radio F.ssen· 
tial~, announces the opening of ils en· 
larged factory, lahorator ies and engineer
ing department <11 0 ] $c\'enth :\venue. 
XCII" York City. 

Th(' Popularity of Pacent Radio Essen· 
t ia ls reached <1 point last season where th..
old Pacent facto ry on 38th Street was 
tillable to (ope with thc increase in pro
duction that was nece~.;a ry. The new 
facto ry i ~ bclie \'cd to pro\'ide for future 
sen'icc that is more consistent with the 
qU,1 Jit y of their products. 

The Pacent Company lay great ~ tress 
upon the ca reful ins])Cct ion ami test in!! 
of their 3pp.1ra1U5 before it leaves Ihe 
fa ctory. ln their new fac tory the testing 
dermrtment ha~ l)Cen cOIl"i<lerably en· 
larged and impro\'cd in c\'Cry way. For 
the usc of this depa rtment a number of 
unique testinj! jn~trumenb ha\'c been 
COllstructed. 

1n one cOnJrr of the factory the re is a 
model room. I n this room may hc found 
practically e\'ery kind of radio apparatus 
,\'Cr dc~igncd. I t is u~cd bv ). Ir. Paccl1\ 
and hi ~ engineers fo r their' cXp<' rimental 
work. and in lhis room arc being ue\'c!
cpened many nell' r "cent E~sentia ls tha t 
will m:lke their appear~ncc during the 
coming season. 

A completely equipped laboratory is 
ma intained for the purpo;,c of making 
~pccia l tools, jigs. etc.. necessary to the 
man ufact ure of Pacent F..ssential ~. T his 
laboratory functions in clo~c co-opt'Tat ion 
"jlh the drafting department. 

C~"\lem.n ' prea~ H"d me I,y reI "," ma ,l yo", ,ll"" r ~ l<d H"d,,, "gc """". 1. "00' . ;"'"' mot<: 
,ho" 100 hi. ""'~. of h""~,,p~ a "d ," . ""ct;o ... . nd .. 100 ... "d m. R. dio A~ •. The M.~ .. ;ne 01 ,h. 
I lou •• /ot """ y~... I enet"". Sl. Thi ..... iIl IIdv. ",e " "n. d"lI .. boo~ a nd . $2.S0 . ,, "-< tip',on AI 
.... v'"g of ~fty ,cnb. Pie ..... a .. my ... boe ,;p,;.m .. ,II. .h ....... ___ * .. ". __ ._ .... __ .... numbe •. 

NAt"" _"_ ... ______ ._ ..• __ . _______ .. ___ ..... _. _________ ._. 

Slte.1 "dd,.,.. ________ "_. ___________ ._. ___ ..... _ .. ~_. _ _ 

C j,y .*_ ......... __ ... ___ ..... _ .. _ ... _ .... _._ .. _ ... __ ""~ .•. __ •. _ .. _ .. _____ ... _ .....• _ .. . 
~'a ' •.. _"" __ .... _~_ .. __ .,. ___ . _______ . ___ _ 

II hoo~ &Ion~ i. de " •• d. ", .. k c .o .. he •• 0 mnd end",.., $1.00. If ou ,,"c . ;p"on o nly. mo.k .. """ 
~ue 0 a nd end"",,", Sl '0. 



RADIO 
~adison 
SEPT. 22 to 

A Manufacturers' Exposition 
WHICH WILL BE ATTENDED BY THE PRINCIPAL 

RADIO JOBBERS AND DEALERS OF THE UNIVERSE 

De Luxe Exhibits By Nationally Known American Man..{acCllrers 

Representive Displays By The Famous Manufacturers Of 

ENGLAND ~ FRANCE ~ BELGIUM 

ITALY ~ SWITZERLAND & AUSTRIA 

Direction o( 

U. J. Herrmann and James F. Kerr 

Business Office 

Prince George Hotel. 

New York City. 

Look for the 
RADIO AGE 
Booth- No.1 

in Section L. 
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Still Better 
New Crosley Radio Receivers 

PROV ING that Crosley Rad io Recei\'crs have 
made Satis fi ed Customers, The C rosley Radio 
Corporation sold more recci"jng set-s last rcar 

than any othe r manufacturer in the world. 
The new C rosley line illust rated he re is st ill better as shown 

by laboratory tes ts and by reports from IIscrs of performances 
tinder all wcather cowlitimls. 

Listen in on a C rosley-compare it with 
other receivers-then you will 

choose a Crosley! 

CROSL EY so. a new one tub<! ,\,mSlrong R~lle"uath'e R.,cdvcr. We belic"~ thi . 
10 be the mOSt efficient one tube recci'-e ' e ,,,, I.ul On the markel. . ....••. Price, IIl.SO 

eTO./e)' SO_A , two tube amplifier may be addffl al . .•. ..•••.•• ..••.. "..... 18.00 
C ROSLEY 51 . lwo tube rcc<:nNalh", r~h'cr, the biuut seHing radie retth'u in 

the world. Gil..,s leud sfl"'l kcr volume on local and di stant s taticn. under average con· 
dition • .. .. .....•..• .•.•..•.. .. ...• ..... , .. ,........ . ...•. Price. S II-SO 

C" .. /eJ' SJ.A. one tu~ amplifier may be added at . .. . ..•. •••••.•.. • U.fJ(J 

CROSLEY $1. a new three lube '\ rmsnonK Re\:enerath·e RC<'('I~r. P ro,·id.,. loud 
. pcakc r volumo on diU"nl ",adon. undor praclkally all conditien • ....• .•. . Price. SJOJJ(J 

CROS LEY 51_P. thi s i. Ou t new ""n abl • ..,1. It i . tho Crosley Model 51. two tube 
t "'!ei'·cr meunted in a leather.tle co,..,.~d carrying case. battery sroa~ and a ll ...,ll·ccn· 
tain.d.... ... ..•.•. .... ... ..... . .. . ....•.•..•..... Price . $:5IJO 

CROS LEY TRIRDYN JR J. this thr"" tu,,", rc«!\'e r gi . .. the efficie~ and yolume 
of 6'·0 tu ~.. We believe It Is the rnost efficient rKe,,"e r en the m:lrket at any I'd"" lor 
bringiltl': in long diua""" station...... ...... . . ... • .•. • • •• •.••.•... . Price.165IJO 

CROSLEY TRIRDYN JRJ SPECIAL. t he ."me ao the 
Triro}"Il 3RJ. execpt cabinet I. la rger 10 contain ··A·· and ··B·· 
dry ,",,11 batteries and ae<:<>.""ries. A kau tiful ",!! to match the 
highe st grade of fumitu"'... .. . . . . . .•.... Price. STS.OO 

C reole,. SO $U.SO 

- -~--

" -- ... ".. ... 
~- . ", ,"n . • 

" ..... 
Cre. le,. 51 $18.50 

C ..... ley 5 1_P $25.00 

The Croole,. R .. dio Cerpo r"t lo n, 
8U Alfre d Stre"t. Cincinnati, O. 

,,,,nlle_n:-Plca se mall mt' free of char~c yeur ccmp~te 
catalo~ of Cro.le}· i" . truments and J",n5 I""ether wi'h 
bookkt entitled ··Th~ Sim plidtj· of Radio." 

"arne. 

Add"' ••... .•..•..•••.•.•.••.••.••••.••••..•.••••• _ 

THE CROSLEY RADIO CORPORATION 
863 ALFRED STREET Powel Crosley. Jr., Pr..,s ident CINCINNATI. OHIO 
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